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'PREFACE 

The "chinger from infectious diseases increases considerably 
as the result of war -and migrations caused by the war. 
Every recent addition to scientific knowledge concerning 
methods of combating these diseases is therefore of special 
interest now to health administrations and to physicians in 
the civil and military health services. War conditions have 
in recent years greatly hampered the dissemination from one 
country to another of information concerning new scientific 
discoveries and in certain countries have made it difficult, 
if not impossible, to publish up-to-date medical books 
containing accounts of these discoveries. 

The need for placing in the hands of physicians in a 
condensed and handy form modem scientific facts relating 
to infectious diseases~ their diagnosis, treatment and 
prevention, already recognised at the beginning of the war 
by the League of Nations Health Section, has now become 
much more acute. It was therefore with gratitude that the 
Secretariat agreed to publish, in both English and French, 
this HandbO(Jk prepared by Professors IONESCU-MIHAqn 
and M. Ctuc.l, Directors of the Cantacuume Institute in 
Bucharest, and their colleagues of that Institute. 

The authors give the reader the benefit of first-hand 
experience gained during the first and second World Wars, 
not only of the common communicable diseases of Western 
Europe, but of several of the pestilential diseases which 
have prevailed in Roumania and the neighbouring countries 
during the last thirty years. 

Their first manual of infectious diseases was issued 
at the request of the Roumanian authorities in 1915. In 
1939, a similar request resulted in the publication of a more 
comprehensive volume. On the exhaustion of the first, a 
revised and augmented second edition was issued in January 
1944· The present volume is not a mefO translation of 
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INFECTIOUS AND PARASITIC DISEASES 
OF MAN 



li ' '. -1 

. CHAPTER .l .. 

INFECTIONS DUE TO BACTERIA 
' ' 

ERY~IPELAS , .· 

' 
Detailed international nomenclature· (1938) ~ No: 11., •• 

' ',, ' ' Latin .. "" Erysipelas. ' ltal. = Erisipela, 
Risipola (v) •, 

- Erizipel: . ,. , 
. = Erisipela. ·,. 

... j ; '"' 

French = 
German.. -

1 . ' I i '' ' Erysipele. 
Erysipel, Rose (v). 

Roum. 
.. l:)pau. 

' An acute: infectious, febrile disease, charac~rised by an 
extensive inflammation of the skin and mucous membranes, 

Etlolpglcal agen& : Streptococcus. hoemolyticus (Strepto-
eoccus pyogetUs /tiJIJIJIOiyticus, Fehleisen, 1882) ... , 1 ••. • .... 

1 lneubatlon: a to 6 days.., .. ·, .. , ·· , • "" .... 
· · Dlrec& eontaglon : Pathological exudates from the patient. 
' Indirect contagion ! COntaminated clothing ·'and fomites. 
· Portal of entry : The skin or mucous 'membranes; open 

wounds. 
LocaUsatlons : Generally':' 'canfined' ·•to the erysipelas 

plaque; sprea~s ,to th~ ly~ph~tics a~d, regional lymph 
glands. Somet1mes septlcoem1a. · ·' · · · " · 

- l • ' - .' , : . I 
1 This number mo.kes it poaalble to Ond the names of the diaease 1n 

any of the European languages in the • Polyglot Glossary of Communi
cable Dt ..... • which rom11 the 3rd number or volume 10 of the Bu.llelin 
of lilt HeoUh Orpani•alion ol t.be League of Nations, 19-laj.W. . : ,. 1 

• Numben and letten are those adopted for the Detailed Inter-
national List of Cawea of Death by the 5th Revision Conference in 1938. 

Letten between brackets indicate supplementary subdivision• 
IDuoduced lor ·&be 1110 ol &ho • Polyglo& Gloa1181')' ... •. 

• Vulaar name. · , • • . , . 1 • 
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Latent streptococcus infections are very apt to occur 
(J. Bordet). 

S;rmptOIDS : Rigors, high temperature. Erysipelas plaq.u 
(red, hot to the touch, with raised edges, spreading). Enlarge
ment of the regional lymph glands. Local or remote 
complications,. snppuration, celluliti,s., gangren.~ pc:. 

Prognosis : As a rule favourable. 
Channel of eUmlnatlon : Open focus. 
Resistance of the germ outside the body : In the patho

logical exudates (pus and blood), the streptococcus resists 
desiccation for several days: Killed speedily by I"/oo subli-
mate, s% carbolic acid or by boiling.. , 

Laboratoey diagnosis : Identification of streptococcus in 
vesicles· (erysipelas bullosum) or in other pathological 
exudates (wounds, abscesses, etc.). In case of septiczmia : 
blood -culture. · • • · · t • · •• • 

Treatment t Anti-slrej>locotXUS polyvalent serum, admiJlis.: 
tered subcutaneously, 100 to 200 cc. Repeat tbe dose on 
succeeding days if necessary. ln serious cases, by intra
venous injection (p. 254). · · · · ' · · ' 

In the case of erysipelas migrans Ol' in cases of relapse, 
also treat with r.mtislreplocotXUS vacciu (p. 239). 

Sulphonalnldes alone or combined with serum treatment 
(p. 282). Avoid toxic accidents: agranulocytosis, hematuria. 

Prophylaxis : Isolation, of the patient ; disinfection, of 
pathological exudates, contaminated clothin& and fomites. 

~ ' ' ' - • ' . . - ' • · l ' ' I • I j 

, ; ; , , •.. ; SCARLET FEVER .. , , : ,,., .,,. . ,,,._ ,, 1 

' · D~tailetl' intemaliotoal' -n'clatu~e · (1938) : No. B.'. 
Latin = Febris scarlatinosa, 
. ·. . . · . '', .. Scarlatina, Febris 

. . rubra. 
French "" Scarlatine. 

German 
Ita!. 
Roum. 
Span. 

' ' ' 

- Scharlach • 
"' Scarlattina. 
- ·ScarlatinA. 
- Escarlatina. 

: A' contagious, acut~. febrile disease : with characteristic 
sore throat and toxlC eruption. . Desquamation. during 
convalescence. , .. 11 , 
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·· EUologlcal agent I Streptococcus bamiolyticns ( Slrij>to
eoceu.t scarlalinru, Dick; 1923-1924), regarded by the great 
majority of authorities as an etiological agent ; found in 
99% of cases of scarlatinal sore throat. .. . . . · · · . • 
· IneubaUon : Generally 2 to $ days, rarely up to 8 days~ 

Direct contagion : The most common ; through exudate 
from the throat or by scales contaminated therewith. Con
valescents, if germ-carriers, are also contagious, . . _ 

' Indirect contagion : Fomites and clothing contaminated 
by the patient's sputum, scales, urine, etc •. '):he disease 
JllllY be transmitted by the patient's contacts. . , , 

Predisposing eauses : Infancy and early childhood ; .a 
cold and damp climate, etc., by affecting the state of the 
mucous membranes, facilitates the invasion of the body by 
the germs. 
· Portal of entry : The nose and throat. In exceptional 

cases, an operation wound or the female genitalia (surgical 
or puerperal scarlet fever). · , • · · T : "• ,. :: . t 

1 • LoeallsaUon : The tonsils constitute the main reservoir Of 
infection (scarlatinal tonsillitis) whence the streptococcns 
may also invade the circulation (septic:amtia),' · · ~ ,' 
: Symptoms : Invasion period: 24 to 36 hours; an abrupt 
onset, rigors, fever, vomiting, sore throat. .... 

ErupliOII psriod: 6 to 8 days, redness of the throat, scar
latinal eruption, fever usually continuous. , , , , , . , . , 
, Dssquamalion period.: l. to. 5 weeks. . 1 , ,, •· , , .... , 

Clinical forms : atypical, septic, malignant, hypertoxic. 
Sometimes a relapse about the 18th or 21st day: more 
rarely a reinfection (S%).. .1 ~., .. ",, 1 Complications ! I ulcerative "'llecrotic tonsillitis, otitis, 
phlegmonous adenitis, nephritis, endocarditis, etc. 

Prognosis : Variable, directly related to the clinical form 
and its complications. " 1 .. 

Channels of elimination of &he germ : By the secretions 
of the nose and throat and the scales contaminated 'With ' 
these secretions. The streptococcus is also eliminated in the 

· patient's urine and the pus of suppurating complications, • · \ 



:to HANDBOOK OP, JNFE(;TIOUS DISEASES 

Beslstanee ol tho cerm outside the body ,_ In the patho
logical exudates (pus and blood), the streptococcus resists 
desiccation for several days. . . . , , . , . , . . ·., 

Laboratorr diagnosis : lsolatioa. of the . streptococcus 
hzmolyticus in the exudate from. the tonsils. (on .. <:11\tnre 
media containing blood). . . . , .-

Extinction phenomenon (ScHULTZ-CHARLTON).' (p. 208) • 
. DICK Test (p. 207). , , ' . . ' . , . ' .· : 

Treatment : Serum : (a) strum from a convaltsctt~l 20 to 
6o cc. (p. 266) ; (b) Dick's antitoxic swum, so to 200 cc, 
repeated 11ntil · disappearance of toxic phenomena ; by 
intravenous, intramuscular or subcutaneous · injection 
according to the gravity of the case (p:•:Z49) ; (c) Jmmtmo
lrMJSfvsioto, preferably from . a donor convalescent from 
IIC&rlet fever or from an adult previously vaocinated (p. :&69); 

Associate sulphonamides in complications (p. :&82). · ' 
Rest in bed, adequate diet. .. Symptomatic :treatment, 

disinfection of mouth, throat and nose. . , . 
Propb:ylam : Compulsory notification .. of the . disease. 

Isolation of patient until termination of desquamation and 
disappearance of the hzmolytic streptococcus (negative 
cultures). Clinical and bacteriological control of contacts 
for 8 days following notification of case. Disinfection of 
pathological exudates and contaminated fomites. · Final 
disinfection of dwelling. · · · ' · · 

Prtvtfttivt vaccination (p. 225) · of 'contacts showing a 
positive reaction· to Dick's test (p; 207) 'With · toxin 'or 
anatoxin, and particularly children.· Swum propltyluu 
(serum fJ'rom a convalescent). · ·. : "' . ... · · 

..- i ~:: L•. , ·, ;•.; • 

PUERPERAL SEPSIS'' 
· (Puerperal Fever) , / 

, . J)etailttl intwnational -lalur• (1938) ~ .!:'lo •. Ur7, 
Latin = Sepsis puerperalis, !tal. '·- Febbre puer-

Septicemia puerperalis.,, , , ,. , , .perale.· · 1 

French ,.. Fievro puerp6rale.: '., , Roum • .,. .Infec~ie puer-
lnfectioa puerperale.. , , perali.. · 

German = Kindbettfieber, , :: · , , ,, . , Span. .. .,. .l'iebre de leche. 
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11· An acute, microbic infection complicating child-birth.· 
· Etiological agents : In order .of frequency : Streptococcus 

pyogenes h"'molyticus, anaerobic streptococci, colon bacillus, 
gonococcus, anaerobic' microbes; very rarely, staphylo-
coccus or pneumococcus~···, .. ·' Ji , •.o: •• • : ~. ···~· •. • 

·. · 'Origin of Infection : Entlogen<>r.s :' transfer of germs from 
iatent foci as a result of the trauma of delivery.· ExogenO'US :· 
insufficient asepsis, unsterilised instruments and dressings. 
:"Predisposing causes': een:erar' ill health· of' the ;..oman : 
deficiency diseases, chronic diseases. syphilis, malaria, 
tuberculosis, etc., premature rupture of the membranes. 
Retention o( fragment of the placenta, etc. 
· Incubation : Generally .5 days, sometimes more. In very 
acu~ cases. 24 .hours .. , . .. .. , . ~:. l" ·, ,_ ~~ 
1 Portal of entry :. The placental wound (lack of mucous in 
the uterine,· cavity, dilated· and open blood-vessels and 
lymphatics). · 

Locallsatlons : Se~ por.tal of entry: Blood (septiczmia). 
SymptoJDS :' High leritperature, nipid pulse, bad general 

condition •. 
r.' Putrid or septic'et~tlomt"lritis: pains, absence ofinvolu

tion of the . uterus, diminished,. discoloured and fetid <!is-
charges. , . . .. 

2. Septict~tmis-lhrombophlebitis : repeated rigors, rapid 
pulse, myalgia, sometimes petechile. 1 • ., ·, • • 

3· Pammewitis-poritonilis :· pain·in the genitalia, tempe.. 
rature carve ofahcess formation, discrepancy between pulse 
and temperature; tympanitis.··· • ,. · " • ··' • • ,' 
. .r Prognosis : Serious. .... : ., . . " , . , . · , " : 

Channels of elimination of germs: Uterine discharges, urine . 
. ·· Resistance of germs outside the bodyc ' Varying 'aCCording 
to the species of germ concerned. • " · • .. · · · ·" · ' • 
"Laboratory diagnosis: 'r. l3acteriological exaritinati~n. 

both direct and after cultures (aerobic and anaerobic) from 
discharges and uterine secretions, taken from. tho cervix! 
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2. Cultures (aerobic and anae.-obic) from the urine taken 
aseptically. Examination of urinary sediment (albumin, 
granular cylinders) must not be overlooked.· ·· · • , 

3· Repeated blood counts and blood cultures. · 
Treatment : Early serum treatment corresponding to the 

causal germ {anti-streptococcus serum, antiperitonitis 
serum or a combination of both {pp. 254 and 262). Repeated 
imm,..uHrat<SjusitmS (p. 269). · , . ." , 

V auitl<ltiot1 treatmem with stock vaccine or with au~ 
vaccine (p. 239). Local dressings with streptococcal filtrates 
(p. 24I) or polymicrobic bouillon-vaccine (DELBBT) (p. 24I). 

SulplaotlfJmides alone or in combination (p. 282). The 
neces•ary gynzcological treatment (drainage, curettage, 
etc., hysterectomy). · ,, .. • 

Prophylaxis : Careful disinfection of ~thological exudates 
and contaminated fomites and clothmg. · ·Avoid contact 
with carriers of streptococci (latent or visible infection). "' 

- ' . . ' ' ' ' ' ~ 

• ? 'fJi. i . .: .I . '·_·J 

ACUTE RHEUMAnC FEVER. ,. :," ., :. 

Detailed intmsatiotlfJl ttomenclat"" (1938) : No. ~8 .. 

Latin · = Rheumatismus articulorum ' acutus, FebriS 
rheumatica. ' 

French - Rhumatisme articulaire aign. 
German = Akuter fieberhafter Gelenkrheumatismus. • ·: 
Ita!. ... Reumatismo articolare acuto febbrile., 
Roum •. - Reumatism polyarticular acut febril.. , . , : •. , 
Span. = Reumatismo articular agudo. febril. 1 • " r •• , ,, 

An infectious, febrile disease, characterised: by multiPle 
arthritis often complicated by cardiac lesiona.rc ,,., "· · l 
: Etiological agent : Not yet determined .(streptococcus, 
Streploc()(;CW viridfJftS ( 1)). . , . . . . . ·, , , 1 

Probable origin of the mfection : sore throat and intiam-
matory dental foci. · ' · · 
· Jnonbatlon: 1 to ~ weeks (l), , 
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, Direct contagion ~ Some authorities hold that contagion 
is possible through secretions from the patient's nose and 
throat .... 
· Indirect contagion : ( ?) . 

Predisposing eanses : An arthritic temperament ; deficient 
hygiene and diet, overwork, cold and damp climate, etc. 
Age: childhood,-(.?j.·; ;- _, "'10 r ":; ; ; .· ·, , : •. •; 

Portal of entry: Nose-, .throat.and tonsils. 
Localisation• : A marked predilection for the serous mem

branes, above all the serous membranes of the joints, the 
endocardium, the pericardium and pleura, etc. . 

Symptoms : The disease is nearly always preceded by 
sorB th,oal. , . 

The lemf>et'alure rises gradually. An abrupt rise is rare, 
The temperature curve is irregular. ·· , . , . 

The joints are attacked one after another. V\'hen a new 
joint is affected the attack on the one previously affected 
begins to subside. Each new attack upon a joint is accom
panied by a fresh rise in temperature. The joint attacked is 
extremely painful especially during movement, but there 
is never any suppuration. ,Characteristic. pallor ; profu~ 
sweating. ,· · ,., . . . . . ~ .. · .. :. ·_ 

Complications: Hearl alfeclions appear. between the 
6th and 15th day of the illness. Valvular endocarditis 
(mitral) is the most frequent. Lesions are permanent. 
Sometimes rheumatic pleurisy accuJ'S;: Frequent relapses. 

Prognosis : Serious, especially on account of cardiac 
lesions. Rheumatism is the cause of the majority of heart 
affections. . . , , ··,· .. ·: 1 

Channell of elimination : Probably the secretions of the 
nose and throat. · • ·· " • " · · l 

Resistance of the germ outside the body : ( ?).' ·· ... · · . : 
Laboratory diagnosis : Our ·present knowledge of the 

disease does not permit of this. ·I . , .. , . ' ;: 

-rreatment : Large d0lie8 of . sodium ; <ialicylate.., '.Local 
applications to relieve pain., , . :: ··. 11 · r, :•• 1 .,,n ''Ji) 
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Prophylaxis : Disinfection of the nose and throatl Po!!Sible 
removal of enlarged tonsils in the case of children •. 

Hygiene of dwelling and of diet. Avoid overstrain and 
damp dwellings. Systematic treatmen~ qf ilffecpons of the 
teeth and tonsils. 

PNEUMONIA AND OTHER INFECTIONS . 
DUE TO PNEUMOCOCCI·::· • ' • · ·· · c'l 

. True pneumonia, an infectious disease' following a w~U
defined course, characterised by an acute inflammation o( 
one or more lobes of the lungs and by its abrupt termination 
in a crisis. Other pneumococcus infections : · peritonitis, 
meningitis, otitis, mastoiditis, pericarditis, endocarditis, 
pleurisy, etc. Pneumococcus septiczmia. · ' · 

Of these infections, pneumococcus meningitis, a 'very 
serious illness with a high rate of fatality, has of l'eCent years 
greatly benefited by the administration of certain sulpha. 
namides, a treatment which is ·almost specific for this 
disea..!Je.. . . ! '.' ; l . ; • • • ~ • ' '- .• b .• l - . ,{~ 

Biological agent: Pneumococcus (Diplococcus fmeumoni/14 
Pasteur, Chamberland, Roux, t88t, Talamon, 1883), lane~ 
Jated, capsulated diplococcus. Several quite distinct ~ 
logical types (I to XXX); . . • · • 

' ' 
'I., 

LOBAR PNEUMONIA 

:·.'Detailed, fnternati<mal ,.,;,&e11C!ature. (I?JSi.:.No.' io(~ ., 
Latin = Pneumo~ia crouposa, ~· fibrinosa, P. dupleX, 

·'· P~ lobans, P41 bilateral11. •·•" ., J: =' r.•:_, , 
French = Pneumonie. . , , , . 
German ~ Lobue Lungenentzliaduag .. " . . , , , 
Ita!. = Polmonite lobare. "· · · · .. · 1 ' ·• ' 1

" • .1 
Roum. 'ca Pneumonie lobari,-• 1 

• : r.-.:w: :~. t. ••J:.jL.r>.l. J 
Span. = Pneumonia lobar.'' : • ''' ,., • • · 

·' 

· Etlologleal agent: The immunological· typee"most ·fre
quently encountered are: I, II, III. · • · ' " · " . i'," 
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Incubation: :z to 6 days." ·•·· ., . •· .. ,.. ··~ Ld. 

Direct contagion : Possible bj.> means of the sputum and 
purulent exudates of the patient.· Under certain conditions, 
epidemic· foci may appear. .. ' · · · " · · ' ' 

Indirect contagion : Probable : inhalation of dust or 
dried sputum ; fomites and clothing soiled by pneumococcic 
exudates. 

Predlsposlng.·eaqses, ~ q>ills,·;e;verst~~o#llj~es. etc. 
Portal ol entry : The air passages. 
Localisation : The pulmonary tissue. '' " .. n \ ·· "·' ~ 

" Symptoms : Sudden onset,· pain in the . side, rigor, high 
temperature (F, 102°-Io4• .• C. 39"-40°), abdominal pains, 
difficult breathing, . cough painful .from the beginning, . the 
sputum stained with blood (red-currant jelly), viscous, 
towards the end purulent ; discrepancy betweea pulse. and 
breathing .(pulse rate 100, respiration 30 to 70 per minute}, 
labial herpes. . ·,. ~ :,. ,. 1,1 ... , 

The illness lasts from 7 to 9 days, At the crisis,, an abnpt 
fall in the temperature, usually ·followed by a definite 
improvement in the general condition. and a rapid recovery. 
fa:~~io~al, ~ ;, atypical~ m.il~:. or Pi,?/~~~~d1 .~?4fng 

Prognosis : Dependent upon 'the clinieal' lyp~;:. sefi<ius 
in the case of old persons and alcoholics.· · ; <'" • ·lt or .• " 

Channels ol elimination : By the sputum and ·exudates 
fromtbe.nose and-throat. l't·lf '· ,[· ··' .~1.-.ons·•:"t 

'· Resistance of the germ outside the boCJy : PneumococCI 
continue to live for weeks in dust and in dried sputum. Sun 
and heat kill them speedily. ··· ··. : · · 1

, • '"', 
1 

·.:·:· •• ~;' 
'l.aboratory diagnosis i Identification of the gemt in the 

sputum and test for distension of the capsule (NEUFELD's 
test) to ascertain the type. Inoculation of mice with sputum 
01' suspected material. Isolation ·and determination of the 
serological type.··· /. · ,, ,. . .;JI. ·· ;•: 'L 1: ::, '' 

' Treatment t Chemical : SulphtmtitKides aione or in·.'«:<nn
bination with specific:· ·treatment (sera) · give 'remarkable 
results in all pneumococcus infections (p. 2831. · ' • • · , 
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Sen~• lrealmefll with monovalent serum, or polyvalent 
if it has not been possible to ascertain the type (p .. 2.55). 1 

V aceine lrealmettl in cases which do not clear up, in 
chronic cases, broncho-pneumonia, pulmonary abscess, etc. 
(p. 239)- ' ' '' ' . ' : ' l 

Propb,yluls : Avoid cold and possible contamination. : 
I o I 

STAPHYLOCOCCUS INFECTIONS·-". 11
' d 

I ', ·g 
Detailetl inlentational twmenclatNr• (1938) ;. ,Nq •. 24 b, 

· Under this head are grouped diseases due to localisations 
of the staphylococcus in different tissues or viscera ! acne, 
ordinary boils, carbuncles, sycosis, meningitis, pulmonary 
abscess, staphylococcus pleurisy, endocarditis, pericarditis, 
otitis, mastoiditis, arthritis, abscess of the liver, various 
absc! sses, perinep~etic abscesses, osteomyelitis, etc., septi• 
c:zoua and pyeoua. " · · · 

Etiological agent : Staphylococcus (Staphylococcus aNreus, 
albus, citreus, Rosenbach, 1884). A very common germ 
abundant on the skin. 

Portal of entry : Usually skin and mucous membranes. ~ 
. Locallsatlons: See above. , . , 

Symptoms : Dependent on the part affected and the 
anatomical characteristics of ~hat part.._,,. ,, ,, .. , . 1 

Prognosis : According to the particular case ; favourable 
in the case of local infections of the skin, serious in the ease 
of carbuncle (especially on the upper lip) on the face, and 
in cases of localisation in the viscera ; always serious with 
diabetic patients; staphylococcemia is always very grave. 

Channell of ellmlnatlon : From the lesions (pus, sputum, 
urine, etc.).. . . , · . .· .. 

Resistance ofthe germ outside the body: WeU marked; j1 
resists heat and desiccation relatively well. 1 , . , •• • .. 

Labor~tory diagnosis : Identification of the staphylo
coccus m pathological exudates ·by . direct ~xamin;ltionl 
Blood culture in case of septielemia. , . . , , . , , 1 
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• Treatment : Variable according · to clinical types and 
localisation. V acci,.. weal..utd with staphylococcus anatoxin 
(p. 238) or antistaphylococcns vaccine (p. 237) alone, in 
combination or alternately. Antistaphylococcus bacterio
phage by the mouth and in and around the foci (p. 245). 
Sulphonamides (p. 283) alone or combined with other 
treatments give good results. Pt11ici/lifl has a very marked 
abiotic action on this germ (p. 288). In case of septiczmia, 
antistaphylococcus serum (p, 251) combined, with vaccine 
and chemical treatment. 

INFECTIOUS GRANULOMA. 

Detailed it&lefflaliOftal t&otnefiClaturo (1938): part of No. 44 d. 
<!l .. _:;_ .• _i'.._J· j 

Latin - Granuloma infectiosum.· · · .,. ' 
French - Bothryomycome (Papillome inflammatoire, Gra.-

'' nulome infectieux). 
German = Infektioses Granulom. 
I tal. . - Botriomicosi •. 
Roum. - Botriomicom, Granulom · infectios. 

Benign wart-like (~r pediculate) t~o~rs 'of btfectious origin. 
Etlologleal agent 1 Pyogenic germs ; the most probable, 

staphylococcus aureus. ·' : · · 
lneubatlon ; Several weeks •. · 
Dlrec& eontaglon : Possible. 
Indirect contagion : Through a foreign body. 
Portal of entry : A septic puncture, penetration of a 

foreign body, a crack or cut. .. . ' . , .· 
Localisation: Usually on uncovered parts exposed to 

injuries: . hands, cheeks, eyelids, the scalp;: lips, mucous 
membranes of the mouth, etc. • , 

Symptoms : Pediculate· tumours 'varying in size from a 
pea to a small hazel-nut. Round or egg-shaped in fonn, • 
bright red or violet in colour, with a mammillated or smooth 
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'1. Identification of germ in the cerebro-spinal fluid by 
direct examination or after centrifugalisation. ' Culture· of 
the cerebro-spinal fluid and of the nose and throat wecre
tions. Blood culture in case of septiczmia. Identification 
of the type by means of monovalent antimeningococcu• 
serums. · 

•• ... .,.. J 

2. Trace healthy carriers by cultures of nose and throat 
secretions. 

Treatment: s.,.,. treat-: from the outset of the malady 
with antimeningococcus serum (p. 255) by intraspinal and 
intlavenous injection, until the cerebro-spinal fluid becomes 
clear and the leucocyte& and germs have disappeared. 

It is advisable to repeat the bacteriological examinations 
to anticipate relapses. · · · · · 

In case of serous tneningitis, suspend serum treatment 
(p. 195). In septicaemic types, administer serum both by 
intlavenous and intlamuscular injection (p. 188).' · · ' 
· V aui"" treat- in chronic and prolonged types and in 
their complications (p. 239). , . . , , . : , . , .. · . ', 

CMmi&al treat- : always combine treatmen* with 
sulphonamides (p. 283). 

Prophylalls : Notification of the diseasll and isolation: of 
the patient. Search for healthy carriers. Disinfection of 
throat. tonsils and nasal cavities of patients and healthy 
carriers by painting, gargling and nasal instillation. Dis
iofectioD of fomites and clothing with antiseptic solutions, 

; ,·,,,',.<, I 

GOMORRHCEA,, GLEET' 

Detailed inlentalional !'.omenclature. (1938): No. 25. ·' 

Latin -= Urethritis gonor- ' 'ltal. - Bleno~ia. 
rhoica. Room. - Blenoragte, Ure-

Frencb - Blennorragie. · ' ·" · tritA blenoragicl 
German - Gonorrhoe, Trip- · · Span. • Blenorragia,. · 

pel (v). Gonococia. ·· • •· · 
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An infectious, specific venereal disease, characterised by 
acute inflammation of the urethral, vulvar, ' vaginal or 
conjunctival (new-born infants) mucous membranes. '. · ·, 

Etiological agen( :' Gonococcus (Neisseria · got~OI'I'hoae; 
Neisser, 1 879), Coffee-bean-shaped diplococcus. · · 

•• :. :. ,..;t·, 
.· .. Incubation ; 36 hours to 5 days. .. , . · " .. . ... , 

Direct contagion 1 By contact -with an infected mucous 
membrane ; generally as a result of sexual relations. Oph
lhalmia_of...,.._~ mfa!';IS,asJh~.cbil!i ~through the 
contaminated vagma. 

Very important part played, by chronic ,forms in the 
transmission of this disease, 

Indirect contagion : Contaminated toilet articles, · , 1 

Portal of entry : Genital or ocular mucous membranes, 
as a·rule. I ' • -,.. • · , 

Locallsatlons :Urethra, vulva~-~agiQa, cervix of the uterus, 
rectum, conjunctivz . 
. ,. t I ', ' ' '• 

Symptoms : Purulent secretion, greenish yellow in colour, 
continuous or intermittent, sometimes slightly blood
stained. Urination and erection painful. . · ·' , 

Complications : The infection may spread along the 
mucosz : orchiepididymitis, salpingitis, endometritis, cys
titis, pyelitis, pyelonephritis, etc. Sometimes infection 
becomes general: septiczmia. Articular (mono-articular) and 
endo-pericardial localisations. , . · · , · ·' 
1 Prognosis : Serious . owing to complications~ J PoSSible 
sterility. Less serious since use of sulphonamides. ·. · ' 
. . ' ' ' '' '· : . ''' • '1 

Channell of ellmlnatlon : By lesions ; mucous secretioa 
in chronic forms. , ; . · . ''i'' 1 .. , .. 1 ~·I 

Resistance or germ outalde tbe body : Little resistance, 
Laboratory diagnosis : ldentificatiorl of ·gonococcus iri 

pathological exudates (intracellular diplococci).'' · Cultures 
on special media : flakes (urine) and sperm. 
· 'In complications, complement fixation test. 
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- Treatment ~ Acute foJlllll;. eulphonamidee (p. aS..) e and 
loc:al treatment (potassium permanganate, .protargol, OXY"' 
cyanure of mercury,. etc.). , . In chronic forms and compli• 
cations. vaccine treatment together with auto-vaccine (p. 239). 
· Penicillin, particularly in sulphonamid-{esistan~ cases. , / 

Prophylexla : 1. Avoid intercourse with suspected c:ases'. 
2. Anti-venueal measures (tracing and trelltment of ge{m· 
r;arriers; educatiol\,of-publi!)).,.,_. ,q: n •i~a:c:M t•o11cr 

·•,\. ·' ·. \VBOOPilfG·COUGB (PERTUSSIS) · 
' . . ' ' ' ; 'I 

·: Delailetl ifllerttational ..O..U.Clalun (1938) : No. t.' 
' . ' 

Latin = Tussis convnlsiva. 
French '= Coqneluche. · · ''· rr ' ~ : u"! ,_ ~.lo-:J J.;r, •Jt l 
German~ Keucbhusten. . · , . • : . · --• '' 1-- .. f 
Ita!. = Tosse convnlsiva, Tosse ferina, Pertosse. 
Roum. = Tuse convnlsiva, Tnse migllreasci. , 

-Span.,.- I~ Tos ferina. ... . ..... ~ ' 'I • r;o.£ 

1 ·; o : I , , ' • i~ • , •'11 

An infectious, communicable and epidemic disea.se 
characterised by fits of a characteristic form of coughing. 
• Etiological agent : Bordet-c.;ngou's cOc:cobacillus (Hc,;;o

philus pertussis, Bordet-Gengou 1906). _ _, 
· Incubation: Variable,' 2 ·to u· days. ' · " ·. '" · '" 1 

. Direct contagion : Especially during the ·first weeks oi 
the malady, by droplets of saliva_ ejected in speaking or 
during fits of coughing. · . ,. : ... , .... , ... .. , " .: 

. Indirect contagion : Rare ; fomites and contaminated 'Iotbi - .. _, '·· .• 
c ng. ; , 1 • 1 • , . • . • . J • --·- 1 · · • • · 

Predlsposlnc causes : Age (children), damp . and cold 
leasons. "...J-· ,j;j .. ·I·,'! ;!···: .. ·o~;;,' . .: llJ l •. ,,J'dJ 

Portal of entey: Upper air passages. ,. ·· 1 
' '" 

Loeallsatlons ! :Respiratory' mucous 'membrane.~- (laryhx, 
va<;hea. bronchial tubes).-, •. ,. - ,••,.o ., ,, .,., ;;,.'.-. .1 
, l)'lllptoms: First period 1(1.5 days) : cold in the- bea.d1 
conjunctivitis, alight c:ough.-·temperature F.roo.-4~ (C.38°), 
insomnia, lack- of appetite .. -Second- period- (21 , weeks 1 to 
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2 months) ~ no fever, frequent ·coughing,· especially rat 
night, spasmodic, suffocating and in recurrent fits, followed 
by expectoration and very often by vomiting. During a fit 
of coughing, the face becomes congested, -the eyes bloodshot 
and watering. 

Prognosis ~ Reserved owing to complications. : .. , , , . , .•. ! 
Channels of elimination : Respiratory passages. · ' 
Resistance of the germ outside the body•:· Vely little 

resistance. ' · · · 
Laboratory diagnosis : During the first· weeks, direct 

identification of germ or cultures on Bordet-Gengou's 
medium (MADSEN's method). , ' . _ , _' 

_Treatment : Symptomatic. · Well-aired room._ . _ £arly 
uaecine treatment (p. 240). Change of air (altitude):····' 

Prophylaxis : (a) Compulsory notification of disease.1 J( b) 
Isolation of patient until coughing fits·cease. (c) Isolation 
of suspects for r s days. (d) Disinfection of patient's room\ 
fomites and clothing. . ·· - -' · · · · ·' 

: 4it.'n~'-·lJ t r :•,.• ~;.- f 

· • • ·· · • "'' ·· SOFT CHAJICRE 

Detailed inlerflational flotnenclalure (1938) : No. 44 a (a). 
' . -

Latin = Ulcus molle. Ita!. = Cancro moUe.· 
French ... Chancre mou, · Roum. = Sancarul moale. 

chancrelle. Span. = Chancrillo, Chan· 
German ... Weicher Schan· cro simple.· . 

· ker, Ulcus moUe. 

A sp;,.,ific, infecti~us, communicable, localised venereal 
disease, characterised by an ulceration of the skin of the 
external genital organs, more rarely of the mucous mem-
branes. , _ _ • 
· Etiological agent : The chancre streptobacillus (H emo
philus ducreyi, Ducrey, rSSg), a_ small coccobacillus, with a 
clear centre. , ' 

Incubation: z to s days. 
Direct contagion : Nearly always by. sexual contact. ·. • 

8 
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· lncllreo& eontaglon : Accidentally by a 11eptic puncture 
(midwives, doctors), from a toilet article, or contaminated 
hands.. r• •_, • J •• ' • 

Portal of entrr ! Abrasion of the skin or mucous mem• 
branes. • • 

l.ocallsatloDJ : Usually, the genital organs or· perineal 
region. , . . ., • h.l ::-·. ·;n~.:!J 

SrmptoiDJ : A deep ulceration with sharp, . undermined 
edges, bordered by a fine red circle. Bottom irregular, asb. 
coloured, granular, covered with pus. Base soft, inflamed. 
Lesion painful •. Sometimes a tendency to rapid extension, 
phagedenism. The ulceration is often accompanied, by 
adenitis almost always tending to suppurate, , . . , . T 

Proposls : Not a serious disease, but one of long duration. 
Channels of ellm.lnaUon : By the local lesion.: · . r , . ~ 
Reslstanee of &he germ outside &h• hodJ : Very little 

resistance, but may subsist in latent form on the mucous 
membranes (vagina). .. _,.,,,,:, tnr. ,. :· ,, . .t 

Laboratoi'J' dlagnosll : 
1. Identification of germ in: secretion obtained from the 

edge of the ulceration. 
2. ·Positive auto-inoculation with a smaU'quantity'of pus 

undertheskin.. J_,: ,~· tr' 1 ,-~·! 
3· l'ro-RmtHSTIIUtXA'a ifllrtldemull lesl· (p. • 210). · The 

intradermal injection of the patient with a killed strepto
bacillary antigen (o.z cc. of the carbolised germ suspenmon) 
produces an erythematous papular· reaction· after 24 or 
48 hours. The positive reaction persists, even after the 
chancre is cured (p. 211). ' ·· ' : · · ·' · · ' 

4· Complement fixation test (a method used only exce~ 
tionally). . . ; 

Treatmen& : Of the chattCre : physical cauterisation (by 
thermo- or galvano-cautery) or chemical cauterisatiOn 
(silver nitrate, a solution of alcohol saturated with carbolic 
acid, 40% solution of chloride of zinc). Disinfectants; 
application of iodoform powder. Of the bubo : electro-
coagolatioo; diacharge by puncture. : :•· , •. ·:·.: 

,. 



. · V a&eim lreat-nl : with a. suspension· of dead strepto-
bacilli. . . . . .. ' 

Proleitt treatment (intramuscular injections of milk. or 
intravenous ·injections of anti-typha-paratyphoid vaccine 
(o.os ec. diluted in 5 cc. of physiological saline). The doses 
to be increased according to the temperature reaction. · • 
· • Prophylaxis : Individual · prophylaxis and anti-venereal 
campaign. · ' · 

PLAGUE 

. Detailed international nomenclature (1938) : No. 8. ' 

latin' '·' 1:: Pestis. ·· 1 , •. ;, ,. 
French · == Peste. 
German = Pest. 

I tal. r · = Peste. · 
Roum. · = Ciumi. ' 
Span. ! = Peste. 

- 1 -~. ,I o I 

1 • 1 An infectious, specific. epidemic disease generally charac· 
terised by a rapid development and a very grave prognosis. 
Endemic foci. . :. :. , . : .. , .. ; ... ·-· ·~· , · .,., .; i 
- i Etiological agent : The :~>Iague coccobacillus (PasleurelZ. 
pestis, Yersin, 1894).· An lDlportant reservoir of tbe virus 
exists among certain species of rodents : rats, tarabagan 
(Arctomys bobac), spermophile (Citillus. cttiUus), Gvttatus 
gultatus, etc .. ~ub-acute and chronic forms. : 1, ,, ..... 

r• Incubation : 2 to 7 days. Usually .s days. 
" Direct contagion : Frequent : the rule in tbe pneumonic 

form by droplets of expectoration. Pns from suppurating 
and open lymph glands (bubonic form). 

· Indirect eontaglon : Fleas. rats or other rodents, vectors 
of the virus. An epizootic among rats always precedes a 
human epidemic. More rarely by contaminated clothing. 

Portal of entry : . The skin. mucous membranes and air 
passages. , , 1 • 1 

LocaUsatlons ~ 1. Lymph glands ( bubo11ic pZ.gue) i 11. 
Lungs (p,..tiiQtlic pZ.gUiJ) ; 3· Blood (septic<Bmic plague), 
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IJ111Ptclms : t. Bllbottie f>lilf!U: rigors. violent headache, 
vomiting, high temperature, asthenia, very painful plague 
bubo (armpit. groin, neck, etc.). Duration a to 3 weeks . 
. · z. ~Oflie pla~tuJ : symptoms of pneumonia or 
bronc~pneumooia and phenomena connoting serious 
infection ; fatal ending in :a to 3 days. 

3- 54plie•,.ie plague : violent headache, delirium, t.oo<ic 
dyspnea.. Duration :a to 3 days. Bleeding in various parts 
(black plague) with fatal consequences. 

Proposls: As a rule very grave. Mortality so-6o% in 
case of bubonic plague, exceeds 90% in the other forms. 

Channels of eUmlnaUon : Suppurating lymph glands, 
respiratory passages, blood. 

Realstanee of rerm oublde the body : Dwelling . :and 
articles (folnites, clothing, etc.) contaminated by the patient 
or by plague-infested rats. 

The germ is fJW)' resislatll : in dried blood or pus survives 
for several months. Ia endemic areas. rats and rodents in 
general constitute the reservoir oi tho.virus. 

Laboratol")' dlaposls : Puncture of the lymph ~land; 
with direct identification of germ· and. cu.lturea., . Blood· 
cult11nt- in case of -Kpticzmia.· Identification of germ in 

' aputum (plague pneumonia). Test of pathogenicity of germ 
by iDoculatioa of gainea-piga. SerCMagglutination .. 

Tna&mea& : A'llli-plag~U seru,. (p. 'z57) : results variable. 
SulpiiOfltJmides have been tried alone or in combination 

with .specilic serum treatment in experimental· plague 
(guinea-pigs, nts and lnice) and in actual cases among 
human beings (p. 284) witb encouraging results (j. A. 
CAJuiAM, 19]8 ; H. S. VINE, 1938 ; HARRY ScHUTZ£, 1939 ; 
PAUL DuRAND, 1939; G . .t M. GIRARD~ 1940). ' . . ' .. ' 

Propbylallll : S~y and accunte. · bacteriological 
diagnosis. IlllJDelfiate notification of case and isolation 
anti! completely recovered (i.e., until bacteriological tests 
have ~oved repeatedly negative). Ascertainment of origin 
of epidemic (systematic examination of rodents). •. · Trace 
latent torm. ~ convalacents and Palate them. · 
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Thorough deratisation and disinfection of premises which 
may harbour rodents. 

Disinfection of patient's room with formalin, of the 
dwelling in general. fomites, etc., with antiseptics, by 
steaming or by tire, etc. 

Preventive immu11isation with anti-plague vaccine of 
H. ScHOTZE (p. 216) or with anti-plague serum in case of 
urgency (p. 257). 

TULAREMIA • 
(Deer-D:v fever, Pahvant Valley plague, Rabbit fever) 

Detailed international nomenclature (1938) ; No. 28 (b). 

Latin = Tularaemia. 
French = Tularemie, Maladie 

de Francis, 
Fievre des lievres. 

German = Tularlimie. 
I tal. = Tularemia. 
Roum. = Tularemie. 
Span. = Tularemia. 

A specific infection, communicated to man by sick 
rodents (hares, wild rabbits, squirrels, etc.) ; development 
sub-acute and prolonged, characterised by a bad general 
condition and specific enlargement of lymph glands (where 
the germ is present). 

Etiological agent : Pasteurella tularensis, McCoy, Chapin, 
1910, a very small micro-organism, polymorphous, mobile. 

Incubation : Generally 3 days ; may vary from 14 hours 
to 10 days. 

Dlreot contagion : Handling of infected animals, their 
skins or viscera (hares, squirrels, rats, etc.). Laboratnrv 
infections very frequent and usually severe. 

lncllrect contagion : Bites of blood-sucking insects. which 
are vectors of the germ (Chrysops discalis, Slomoxvs calci
lram, DermaceKior atldersoKi, D. occideKia/is). Infected 
water (KARPOV It ANTONOV, 1936). 

·• From Tulare, a pJaee· In Callfornta near which the Ortt cases Were 
observed. 
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Portal of entrJ : Skin, conjunctiva, air passages, digestive 
tract. I 

Locallsatlons : Skin, conjunctiva, lymph glands, nodules 
in the viscera. · 

SymptoiDS : High temperature, headaches, rigon;, marked 
asthenia, ulcerations of the skin and conjunctiva, pronounced 
swelling of the glands. More rarely meningeal, pulmonary, 
etc. symptoms. 

Clitoical fonn.s : Uluro-glandular form : pustule followed 
by ulcerations, at the portal of entry : pronounced swelling, 
with suppuration, of the regional lymph glands. .This 
inflammation abates gradually, but the glands remain hard 
and enlarged for from 2 to 3 months. 

Oculo-glandular form : coni· unctival redema and papules 
on the conjunctiva of the ower lid, followed by small 
ulcerations of the palpebral conjunctiva, inflammation of 
the preauricular, submaxillary, cervical and parotidian 
glands. 

" Typhoid " form : fever is the dominant symptom. 
Differential diagnosis with typhoid fever. 

Glandular form : identical with the ulcero-glandular 
form, save for the initial lesion which is not present. 

PulmOJOary form : symptoms of pulmonary and pleural 
localisations (pneumonia, broncho-pneumonia, pleurisy). ' 

Pro_gnosll : Benign as a rule. Very long convalescence. 
Fatality up to 4%: · · · · · · 

Channell of ellmlnatlon : Open infectious foci. i 
Resistance of germ outside the body : Resistant to desic• 

~tion ;, readily destroye<! by boiling. , , . . 
· Laboratory dlagnesll : ·Intradermal- and ·skito-reactiOJt 
obtamed by m~ns of an. antjgen consisting of an emulsioo 
o( J<illed .. b~llh (Tular.,.e, .p ... 2og).; 5ero-agglutination; 
!noculation of guine>~-pigs .. : . · · .. ; ·. . . ; .. 

. Diagnosis of prob~blllty I ~ecent ~andling of sick animalS 
(game), or bttes of msects,. ticks, .1j.ies, .etc, .. : . ... . . .. 

Treatment: Symptomatic, rest in bed. Anti-tularemia 
&erum a~o.u)d be.tried (Fos~:v. 1933.. in United. Stawe,.and 
OHARA, 1933, in Japan). · · · ·· · · · · 
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" FoSRAY bas obtained good results with vr.u:eifJaliOtt with 
his detoxified antigen (p. 209). ' ·· · 
· · 'Prophylaxis : Avoid ·contact with · infected· game ; 'very 
C:areful handling, etc. If possible destroy sick animals. · · 

,., ' BRUCELLOSIS, UNDULANT FEVER r • 

. (Ma~ta fever, Bang's d~s~~~ ~bo~us fe~~r·l ~~--'! ' 

' Dttailetl ilnlerfJatiottal fW1foe11Claluro (1938) : No. 5. • : 

Latin = Brucellosis, Febris undulans, Febris abortu•. 
French . - Brucelloses, Fievre ondulante 1 . Fievre de 

Malte; Avortement t!pizootique (vet.); Maladie 
de Bang. 

German = Brucellose ; Maltalieber, Mittelmeerlieber ; 
Bangsche. Krankheit, Seuchenhaftes Ver-

- . . kalben .(vet.).~ .. .. , - . ·. 
Ital. ~ ... Febbre ondulante, Brucellosi; Febbre di 

Malta ; Infezione da Bacillus abortus. 
Roum: = Febri ondulant&. Brucelozi ; Melitococie, 

Infecpe prin B. melitensis ; Boala lui Bang, 
Infec~ie prin B. abortus. . 

Span. . , "" Fiebre ondulante, Brucelosis; Fiebre de 
Malta; Fiebre mediterranea; Infecci6n por el 
Bacillus abortus. 

Infectious diseases caused by germs of the Brucella· group; 
usually transmitted to man by the consumption of milk or 
milk products obtained from sick animals, or by contact 
with sick animals. They are characterised by an irregular 
fever of varying ~uration and a hepato-splenic syndr:ome . .. ·: 
' .. EtiolOgical agent$ ~ Malta fever: Brucella melitens~; 
~ruce, · I88z > Bang's disease .(Abortus fever) : Br: abortus, 
Bang 1891·• JJr . .su.:S Traum,· 1914 derived from pigs, 
¥inu_te._non-,mo.tile non-sporulating organisms. · _ · :.: 
.t.JnoabaUon ~ -2. tO. 3 Weeks ·in the-infection·.due to: B,, 
"''lilen.su (melit~~Cl~X&ja1: Mediterranean fever, Mal~ .fev.x:) ·1 
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z to 10 weeks and more in infections due to Br, tlborlt" 
(Abortus fever) or to Br. suis.c • ·" 1 ,,. ' 

Direct contagion : Is the cause of more . than· half the 
cases of infection. The passing of contagion from one person 
to another is rare, but not impossible in the case of meli
tococcus infection. Laboratory infection is common with 
Br. ""'lilet&sis. 

Indirect ' contagion : . •Contaminated and' 1nadequately 
sterilised food (milk, cream, butter, etc.),,., c. r · , 

Portal of entry : Digestive tract, conjunctiva,' genital 
mucous membranes (this is exceptional in the case of man, 
but the rule in the case of animals), broken (or even un-
broken) skin. · · · 1 

Loeallsatlons : Septiczmia ; ' the blood-forming organs, 
the genital organs (especially in the case of animals) and 
viscera in general. 

Symptoms : Malta fever and Abortus fever differ in their 
epidemiological characteristics : Malta fever is comparatively 
common in the Mediterranean basin (rearing of sheep and 
!(O&ts), although not confined there ; Abortus fever, which 
IS connected with epizootic abortion among cows and sows, 
is sporadic all over the world. ' 

These are diseases of long duration, frequent in men 
between IS and 40. The onset presents no special features : 
rigors and· fever, headache, sweating, transient or abiding 
muscular and articular pains. · · . 

In Malta fever, the fever is undulant (feverish periods of 
10 to 12 days with a temperature up to F. 104• (4o• C.) 
followed by periods of 6 to 8 days without fever). This 
type of fever may last for months or even years ; on an 
aver~e 3 to s months. In chronic cases, the temperature 
remains between F. 98.6• and 100.4° (37°-38° C.). Any 
organ may be the seat of localisation: liver, spleen muscles 
join.ts. kidn_eys, heart, lungs, central nervous' system; 
gen1tals, penpheral nerves, etc., hzmorrhagic or sudaminal 
eruptions of the skin. ·Acute malignant forms are common, 

In A fxwt~ fever, the undulant type of fever is uncommon: 
M a _rule, Irregular remittent fever, with daily OICillationa 
especially in the evening, is more frequent... , ' 



Prognosis : As a rule favourable : reserved in cases of acute 
mehtococcus infection and of viscera.! localisations. 

• Channels or ellminatlon: Urine, sputum in cases of 
pulmonary abscess. (In the case of animals, genital organs, 
mammary gland.)···l ! 'r\ r·:, ~ ~ ., ~.·"· 

Resistance or the germ outside the body : Survives for a 
long time in pathological exudates if shaded from light. 
Survives in butter, milk and milk,products which have not 
undergone aci4 fermentation .. ,. o;, , · 1 . , • ; • ; : , 1 

Laboratory diagnosis : Blood culture at the height of the 
fever: positive in 6o to 70% of cases of Malta fever, but 
only in s-ro% of .cases of Bang's disease. Identification of 
?rganism in an:r suspe7ted product, urine; abscess, : freces, 
·, 1 Blood pietur• : Anremia, leucopenia· and mononucleosis, 

Agglutination test (the test is regarded as positive when 
the serum agglutinates at 1: 100). , , •. ,,~ , . . · , 

Intradermal , test : injection . of . o.oj cc. of Brucelli111 
Meliti11, Jfborti11 (microbic filtrates 'or vaccines) gives rise 
to an erythematous infiltration after • 6 to· 8 tlours ~:this 
jnliltration persists for -48, hours if. test,i~ positive (,p.

1 
zoS)_, 

• ·'Treatment :Tri'valent stoelr IHWCi ... or auto-vaccine (Melitin/ 
Abortin or Endoprotein). ' Progressive increase of doses. •·; 

Chemical treatt'netll : 1''Sulplronamitks-· (p. · 284) 'ot neO-' 
arsphenamin.·:;.t·· _,1·tn"' ····~ , •.• :. : nt;::t~Jr.o' !~<ti ":i1 
1 ·Give al5o aymptomatio.treatment.-• '• ,., "'' · ... ··-· 

, .. Pro~hyl~xls: ~mp1.Jisory ~otifice.tion .. of h~man- ~a.Ses and 
o( eplzootic ~OCl'!: .. c., I·' I ,-t .. r• ! I 1 ''' ., .~ •,<-\ ;•'. ".-, 

Huma11 :• personal hygiene and disinfection· of-exposed 
akin surfaces, Boil or pasteurise .milk. and, ,.derivatives; 
preferably use buttermilk or curded milk, 'etc.·· Prev.entiv~ 
vaccination gives immunity for more than 3 years. · · 

Veterit~ary : disinfection of pathological exudate5. Trice 
infected-animals &JI.d· slaughter them if they are :few in an 
otherwise clean regi011. lf B"' abortus infection is widespread-; 
ll!auahtering is ·ruled: out byr economic JCOnsideratiOIIL ;,, :; 
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TYPHOID FEVER 

DeltJiled inlerfltJiiOflal 11omt11tlaluYe (1938) : No. t; • 
Latin = Typhus abdominalis, Febris typhoidea, Ilea-

typhus. . . , ,. , . , 
French = Fievre typhoide. · · " · '· , 
German = Typhus, Typhus addominalis, Unterleibs:: 

typhus, Darmtyphus. . .. 
Ita!. = Febbre tifoidea, Tifo addominale. ' 
Roum. = Febri tifoidi. 

, Span. = Fiebre tifoidea, Titus abdominal. 

. A specific infectious, febrile disease characterised by a 
state of lethargy (typhoid state), intestinal symptoms, a 
lenticular eruption, hypertrophy of the spleen and a cyclic 
course. · 

Etiological agent : Typhoid bacillus ( EbeYihelltJ typhi, 
Eberth, t88o). A bacillus of the Salm011tlltJ group. . . . . 

Incubation : 6 to 14 days, sometimes longer. 

Direct contagion : Characteristic feature, the successive 
appearance of cases. Is due to direct contact with the 
patient and his excretions, to contact with a healthy carrier 
or with a convalescent from typhoid fever. 

Indirect contagion : Water and contaminated food (milk, 
vegetables, etc.). Flies carrying the infection. Contaminated 
fomites and clothing. . . 

Water-borne epidemics are characterised by their sudden 
outbreak, with a great number of cases in a limited area 
(connected with ·the contaminated water supJ?ly) . 
.. 'Predisposing causes : Season (sum me~; autumn) . rain; 
overcrowding, digestive disorders. · ' 
, Portai or entry : 'rhe dig~stive t~a.Ct. . . .. . . 

~.Loeallaatlonn ~t the ou~;. a eeptica~mic phase·;cnext, 
IICCOildary Joc•lioations·.m the mtestmallympbaticsysteltl; tho· 
gall-bladde:r an~ the:l>ile-ducts (main reservoi:r of.tbeyj.rua). 
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t C_oml'lloatlonl ~ . Local _Pyo~enic foci (abscesses, osteo-
penostitis, arthntis, menmgttis, etc.). · ' 

Symptoms : Gradual onset,' followed by a · stationary 
period with a sustained elevation of temperature, headache, 
sleepiness, delirium, nose-bleeding, hypertrophy of the spleen, 
lenticular pink spots, digestive disturbances, loss of appetite, 
tongue dry and furred, abdominal meteorism, the iliac 
fossz sensitive to pressure, diarrhrea or constipation, 
rumbling in the bowels. Pulse, slow, weak and dicrotic. The 
malady lasts 4 to 5 weeks. ' 

Prognosis 2 Reserved, depending on the severity of the 
disease and possible complications. (Average fatality Jo%.) 

Channels of elimination : Digestive tract (vomit, fzces), 
nrinary passages (urine) and suppurating les10ns. 

Resistance of geroi outSide· the body : Fairly resistant in 
urine and excreta; may persist for weeks in contaminated 
water or ice and for a to 3 months in the ground or in 
~atrines.,,,. ·~ ,, 1 , :' •• 1 _ .•. ' ·. 1 

· Laboratory diagnosis : Blood culture positive during the 
first ten days of disease (in 90% of cases). Identification 
of the germ in fzces, urine, bile (tracing of healthy carriers). 

W idal' & serum lest as from the second week. The test will 
be confirrned by positive blood culture or by qualilalive 
serum diagttoslic le_sl. , _ . . ., . . . ·, . . , · 

L Treatment : s,.,.pltmtalte : antipyretics and heart tonics. 
In serious and toxic forrns attli-typh.· oid HI'Um (p. 264) 

or se':"m ;from !'. &o,walesc.ttl (p. a66) (rapid and marked 
detoxication). · · - . . . • · • 
, . In case of intestinal halmorrhage or perforation, aiitiperi
tonlti$ serum (p. a6a): · · · . · · · · . ·.. . . 
. Va&cim. lrealmettl : . (p. :us) with . increa5ing doses· in 

prolonged forrns of the disease or in case of relapses or 
complications. Auto-va&cittaliotJ with sensitised vaccine is 
preferable. ' ~" ... c r:" ;:·. . ;.,, • .. · c -. . : 

Attti-typhoitl bacteriophage by the mouth (p. :Z46): '· · :: . .-"
. nSpedahiic>t.; 



44 HANDBOOK 011' ll>!FECTIOVS DISEASES 

Prophylallls : · Compulsory notification. • ., Isolation 'of 
patient. Ascertain origin of .first case. Trace camers, keep 
them under observation and vaccinate them. . . . , 

Keep contacts under observation for 12 days (the period. 
of incubation).· . . ' · . · · 

'Thorough disiniection' of stools by means of carboliC 
acid 2%, creolin, quick lime, etc. Boil clothing and disinfec~ 
contaminated fomites with antiseptic solutions : sublimate 
at I "foe or carbolic acid at 2%. Boil water, avoid uncooke4 
food, wash and disinfect hands, especially before meals. · ' 

. . , of 

Prevmtive vaccinatioA of everyone in the epidemic zone 
with anti·typho-paratyphoid vaccine (vaccine TAB; Jh'2r5). 

' ' . ' . , . 

... 
PARATYPHOID FEVERS 

, ,(PI_Ira A. , B,c C::, ~te.) . , 

pet'ailetl _international nomenclature (1938) ; 'No.c •· · ' 1 

Latin = Paratyphus, Febris I tal. = Febbri paratifoidi: 
, · paratyphoidea. Roum."" Febre paratifoide. 

Fr.- = Fievres paraty- Paratifus. . . . · 
· phoides. Span. = Fiebres parati~ 

Ger. = Paratyphus. . foideas. 

· Toxic infections of alimentary origin, septiczmic in type; 
caused by germs of the Salmonella group and characterised 
by gastro-intestinal disturbances, generally- .fever, and 
sometimes jaundice. · · · , . .. . . 
· Etiological agents :· 1. B. paratyphoid A. ( Salmonell11 
paratyphi A. Kayser, 1902). .., 

' 2. B. paratyphoid B. (Salmonella SGhotlmuellerl, Achar<l 
& Bensaude, 1895). ·- • · 
:.' 3· B. paratyphoid c.' (Salmonella }lim;hf~ldii Well. 
!9I7, Hirsch~eld, 1919).. . ·.· : .. · .... · ~: .. · ·t 

Incubation : Very variable; on an av~r~e a·~ 1o cia.~ 
aometim"'' .less. . • .. , , • · 

Dlreet eo-ntagloa·; Contact ~th a pattent 0r ~~~r, 
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Indirect eontaglon : Water and paft#:ularly contaminated 
foodstuffs, milk, vegetables,·· etc:"'-' • . 

Predisposing causes ! Seasan (summer; a:,",tinnn), fatigue, 
gastro-intestin~ disorders, general. -and, individual . bad 
hygienic ~nditions. __ ,, .. "" 
·'Portal of entey : Digestive tract. " •. • . I ·' , • I 

Locallsatlons : Similar to those t>f typhoid Jever. . . , 
Symptoms·= 'The disease may· develop in two ways : tlie 

gastro-efltoritic form, with a very short period of incubation, 
JLfter absorption <>f contaminated food .; the septictamic 
form, which is. the most frequent, presenting the appearance 
and symptoms of .typhoid fever. . ·- . , ,, , ... · .. 
· Duration : the milder clinical forms run their course in 
12 to 15 days; serious forms may last.for 4odays o~ longer 
{paratyphoid A). · · ' ' · · " .. '.,. .. _ ·. 

,.. . • •••• • ' ' . • • 1" ' 

Prognosis : V ~ble, iq, gene~a! !DOre fav<;>11rable than i¥ 
~yphoidfever .. 1 ..... r ,, , ~ .,,~.··t ·),,,. -,~. 
· Channels of elimination : Digestive tra~t •... by, vomit, 
~ces and, urinoi J., ·j~<i ..••. 1111. ,, 1 ...... tr. '~··!·•11 .. r'1·.' .·1:. · • 

Resistance of germ outside the body : Fairly resistant in 
infected foodstutis- .(meat,. tinned food, ,cream.., cakeS.letc.) 
fOntaminated by a carrier or by, flies., ,1,.,." ,,_,_. 1 ... 1 

. Laboratory diagnosis :, Blood--eulturo for the first &o days 
of the disease. Identification of the bacillus in stpo!s (tracing 
pf carriers) and ,in suspected foodstJJfi,s. ·r•nc.o 1 .. ,-·; .. l 

Serum diagnosis :.See typhoid fever., .. , , .. l 
Treatment: Symptomatic.· Vaccitoe treat,..ent. - : 
Prophylaxis : Notification of diseaseJ Discovery ·of :cases 

by bacteriological examination. .Ascertainmen~ of origin of 
epidemic. Trace germ-c.,.rriers and keep them under pbser
vation, likewise convalescents until germs disappear· _from 
fzces. . · . · , · . · .' · . · , , . , . · 
. If possible, e~peciall)l in summer,' avoid. c9osumption · 9~ 
preserved or tamted meat. ·. . 

Personal hygiene. ·· ' 1 
: ' 

11 
···' -:.· :, ·,; "· •. '-.· :: ··' 

Pr•u.,.tiu• uaccinatiato with TAB \raccine (p.12i,S) of persons 
in epidemic foci.' . .-'1 • • r·,::tJ-1; r~tH.i.t:i:J;,•, •" ~b.H\ .... J.J 
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·· FOOD-POISONING."' .· ,,,·, 1 '' ~ ' 1 

(Due to germs of the Salmo~ella group.) . 'i 

Latin = Intoxicatio ali- Ita!. = Intossicazioni 
mentis. alimentari~ 

French = Intoxications Roum.· . = .Intoxicatii · ali-
alimentaires. mentare. ' 

German = Nahrungsmittel- Span. = Intoxicaci6n ali-
vergiftung. menticia. . . 

Any pathological condition due to the absorption ·of 
tainted food. Food-poisonings of an infectious type are 
usually caused by certain species of the Salmonella group 
which are pathogenic for man and animals. '· · · · · . ' · Etlologlcal agents : Toxic type of food-poisoning : Salmo-
tulla mleritidis, Girtoer, 1888, S. Aertrycke, De Nobele, 
1!198, S. Derby, S. New-Port, Schtltze, 1920, S: Stanley, etc. 

Septic...,.ic type : S. suipestifer, S. paratyphi · B and 
S.paratyphiA. · '· · ... ··I. • ·•"•.d 

Motile, non-sporulating bacilli capable of living under bot& 
zrobic and anzrobic conditions.·: .. , !1 : -• ; , ... - · .·i 

Incubation : Sbort, 30 minutes to 3 days. 
Dlrec& contagion : Rare and only occurs in cases of 

poisonings caused by paratyphoid bacilli excreted· by 
diseased persons or by germ-carriers.· · · · · · · · 

Indirect contagion : More frequent ; by absorption of 
foodstuffs obtained from diseased animals or of contaminated 
foodstuffs. Tainted tinned food. , 1 

Portal of entrr : Digestive tract. : . · · 
· Loeallsatlons : Digestive tract. · I 

Symptoms : Intense headache, followed by an intestina1 
syndrome, nausea, vomiting, diarrhooa-sometimes resem
bling that of dysentery-intestinal and abdominal pains, 
fever. In fatal cases, restlessness, cramps, coma. In slight 
cases, the symptoms disappear in 6 or 7 days. · 

Procnosll : Usually serious. 
C:ballnell of ellmlnatlon : Vomit, stools, urine. 



Resistance of germs outside the body :Prolonged in tainted 
foodstuffs. , . 

. ' _I • · • '· · · • " •' . · ' 'I I '• '"' ' I I 

Laboratory diagnosis : Identification of germs m sus~ted 
foodstuffs, in vomit and in fzces ; blood culture and ldenti
iication of germs by specific sera.-· · ' ... · "· • · ' 

Animal inoculation with pathological material or with the 
isolated germ to test pathogenicity. · · · " · ·' · · · ·· 

· 'treatment : Symptomatic.· · ' '• · 
Proph;vlaxls ; In general,, careful handling of all food. , . 

·• Medical inspection of lpersonnel of restaurants, pastry
shops, etc. · Bacteriological examination of milk and milk 
products. 
' Among foodwpol•oninga of bacteriological origin, casea haY~ been 

observed of poisoning due to consumption of preserved loocla conta
llliuted by certain 1traioa of atapbylococ:ci (enterotoxin). , , . 

COLIBACILLOSIS 

Detailed intnwatiottal nomenelature ,( 1938) : No. 14 i. ' 
•' I. '. t '• !•, 

Latin = Colibacillosis ' • · · :Jtal. .... Colibacillosi. • 
disseminata. Roum. =o Colibacilozil.. 

French = Colibacilloses., . Span, . = ,Cqlibacilosis,. 
German = Colisepsis. , · ' ' · · · · . . '. ~ .. ' . .. ,_ .. ' 

General or localised infections (urinary tract, gall bladder 
and bile ducts; genital organs), etc., generally of intestinal 
origin, · characterised by toxic and infectious phenomena 
a?d symptoms varying according to th,e region affected. ' 

Etlologloal agent : Colibadllus (Escherichia coli, Escherich 
188,;); varieties: Coli communior, Durham, 1900; Coli 
aerogenes, Escherich 188,;;. B. acidi lactici, Huepe, 1884 i 
B. cloacae, Jordan, 1890. · . . . 

Motile short rods or bipolar staining cocco-bacilli. Germs 
producing a neurotropic exotoxin (neurotoxin) and visce
rotropic endotoxins. · 

Incubation : Variable. 
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Direct eontaglon : Auto-infection, . : , ',, 

Indirect contagion : Exogenous infections. 
· Portal. of entry : Exogenous : dig~tlve ·tract (water and 
food contaminated by excreta). lesions of the skin or mucous 
membranes (dedoration colibacillosis), puerperal fever, 
accidental infections from the use of a catheter or surgical 
intervention in the urinary passages, digestiv~ tract, etc. 

Endogenous :any obstruction of the intestinal tract (c.;ns
tipation, · spasms of the colon, megacolon, constricting 
bands of scar tissue, strangulated hernia, com presion due 
to pregnancy, etc.), chronic intestinal lesions (ulcerations, 
enteritis, enterocolitis, gastro-enteritis, etc.). Appendicitis, 
infections of the gall-bladder due to the presence of gall
stones,. . etc. 

Any of these causes may lead to colibacillary septic:2mia, 
either latent or febrile. 

Loeallsatlons : Usually the urinary and genito-urinary 
passages (pyelonephritis, pyelitis, cystitis, orchitis, etc.) 
secondary to calculi, strictures, angular bends, etc. ; liver 
(infectious colibacillary jaundice), more rarely, lungs, 
pleura, heart, meninges, joints, etc. , . 1 

Symptoms ! Acute or sub-acute febrile course ; or chronic 
and sub-febrile, with periods of acute fever. 

Local sympt01ns : various according to seat of infection 
and of toxic disturbances due to llisct1'olo;rin (gastro
intestinal disorders, jaundice, aruemia) and to neurolo;rin 
(vagotonic . and sympalhelicolonic disorders : sensation of 
fatigue, incapacity to work, headache,. profuse sweating 
pr~rdial pain and oppression, involuntary muscular con: 
tractio~s. nystagmus, etc.) ; . nervous disorders : paresis, 

r.aralyslS ; mental duorders : msomn1a or excessive sornn(; 
ence, neurasthenia or melancholia, nervous depression 

suicidal tendencies, dementia. · ' 

PrognoJis : Generally favourable, if the infection is 
treated. , . , . . .. 

Channels of elimination : Urine, bile, fa!ces,. 
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, Resistance of germ outside the body f· Saprophyte of the 
intestines of man· and of animals. • Its presence in water, 
milk or food indicat'l5 ,that they )lp.ve .been· c;oqtantinated 

fY ~c~ JD~tte~·-~~ . .:J .. i'ul ~··'-'J J·~· :<J 
Laboratory diagnosis : Identification~ of .the, germ• iD 

feb~iie forms_ by. _blood culture, ,ln chrp!lic ~rll)s, bac_te~o-
Jogtc~ exarrunation ot.urine, .. 1 , .''":1 ..• "··. , • , . 

1 

.! Treatment ~-Suppression• 'of causes of general infection:. 
Correction of malformations constituting the cause of loca
lisation• in the genito-urinary' system 1 (calculi, 'angular 
~nds ~f ~he ureter:, strictures, ~tc.) ... , ''·: ,,._ .,,,, •.d. 
· An antlputrefacttve and anttfermentabve dtet. A dtet 
acidifying the urine ·(ketogenic re~me~ alternating with 
an alkalising diet. ' , · "" 1 

•• • • "·· ~ •· •• •• • ~~' 

: . Disinfection of' the iti.testiries. and r. brinary passageS~ 
benzonaphtoi, "urotropin; sulpho11amide$ (sulphaguanidine}. 

In chronic affections, · anticolibacillary ·bacteriophage 
(p. t45) ; prolonged vaccine treatment with aitt:o-- OF stock 
vaccine (p. 240). s.,...,. treatment (p. 26o) should be used in 
acute, toxic,. and aerious forms, elaQ·to supplement eurgical 
treatment. .,1• i : ! .. ,.~ .... -q d·-', l!'n rf1 ;·~~ lt~ ·~ 1Tr•-- ~-· (=t 

Prophyla:llis ' General ·hygiene.· . • Eliminate predisposing 
causes.~ 1 .. 

, BACILLARY DYSENTERY; 
' l' ! . ~ •. 

,. Detailed itatemalionlll fiOMefld'"- (1938): No-•. :117 ai 
, r·••. , , • ·,I '' '' 1. f,. : ,-! !l j . " ., ;q 

Lat. = Dysenteria bacillaris. Ita!. ·"" Dissenteria bacillare. 
Fr.,. = Dysenterie bacillaire. .. ,, -Roum • .,. .Disenteria bacilara. 
Ger. = Bazillare Ruhr. Span. = Disenterfa bacjlart, 

An acute, epidemic, infectious disease, ·characterised by 
inflammatory and ulcerating lesions of the large intestine. 

Etiological. agents : Germs o~ the dysenteric ~roup : 
Shigella dysenteriae, Shiga-Kruse, 1898; Bact. ambogu-

• 
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Schmitz, Sloigdla f'MadysettleritMI, Flexner, I900 ; Y,. Hiss, 
Sll'ong, Sonru • bacilli and local atypical strains. · '' · 

IDeubaUon : 2 to 8 days ; usually 4 to 6. 
Direct contagion : Contact with pathological material 

from patients (infrequent). 
Indirect eontaglon : Articles soiled by the stools of the 

patient (clothing, food, crockery, etc.). Important part 
played by flies in the dissemination of the disease, The r61e 
of water is uncertain. 

Portal of entrJ : Digestive tract. 
LocallsaUons : Mucous membranes of the large intestine. 
Symptoms : Abdominal pains along the large intestine, 

diarihrea, stools containing mucus or mucus and blood, 
frequent (20 to 100 per day), tenesmus, dehydration of 
the body. Moderate temperature, F. 100.4° (C. 38°). The 
illness lasts from 7 to IS days . 
. Prognosla: Serious, for untreated cases, especially in 

children. . .. 
Channel of eUmlnatlon : The intestine (falCes). 
Resistance of germ outside the body : The germ subsisb 

on food and vegetables contaminated by infected falCes. 

Laboratory diagnosis : Identification of germ during the 
first days of disease. Cultures of stools on selective media. 
Identification by specific sera. Serum test for specific 
agglutinins (in prolonged forms of the disease and especially 
the Kruse-Sonru type). 

Treatment : Early polyvalent antidysenteric serum lreat
metJI, until disappearance of acute symptoms : tenesmus, 
diarihrea, fever (p. 258). 

Chemical lrealmetll : sulphonamides, sulphaguanidine 
(p. 284). 

Symptomatic treatment. 
Anlidysmteric bacteriophage by the mouth (p. 246). 

1 The B. ennel Infection. li known aa Dy.entery • 'a • ln. Centra 
Earope. 
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Prophyla:lll ~ Comp~ notification of: the • di!lellse. 
Isolation of patients. DISinfection of stools. and soiled 
fomites. Boil water, avoid uncooked food that is likely to 
be contaminated. Search for and supervise healthy dysentery 
~rriers. r, (! 1, ~ \ ._ • '1 : J'' J, : •. _,].'1 
. Prevtmlive uaecination with stock vaccine is said to give 

satisfactory results. 

ACUTE PERITONITIS . . 
•· Detailetl in~rnaliotoal t~ominclature {19;}8) :' No: 129. · "' 
J, I , ; , . '•: • _ • 1 , ..; , . 1 , I ·' · , · · j · '' I l . . . ! ·11 

Latin·'··• Peritonitisacuta. ··L .Ital. 1 -'Paritonite,ur 1 • 

French = Peritonite aigue. Roum. = PeritonitaacutlL 
German.= Bauchfellent•. .Span .. =I Peritonitis_,·,·! 

.· .... 1- 1 ·1 . . ziindung. 1 !. 1. '"'''"' ·1J,·, .,,t ,,, 1-- l111•·ir. 

Acute inftammation of the peritoneai serous memo~.;: 
~used by • variety of germs. . . · . " ; . ', 1 •• 1, r , .: ,.,, • , , 

Etlologloal. agents ~ Numerous species of aerobic and 
anaerobic germs may be responsible for this disease. Accord. 
ing to WEINBERG & l.AGUI~RE, up to 1935, +4 aerobic species 
and 32 anaerobic species had been isolated in cases of appen· 
dicular peritonitis. ' · 

, ,, I , \ \ ' •, • ' • ; , •I 1 ,t.-: ,.., 'I..: 

, The most usual species . . . . ,The most 'usual species 
of aerobic germs : , , , ... of anaerobic germs :. 

Esclteri&hia, coli. Escherich, , Clostridium /Jislol)lli{;um ( B, 
1885,. . : 1 , , • . • · •• • ilistolyticus) •. · . ' " 

Streptococe.s faecal is, Thier- Closwidiu,. •OIIYi (B. """~ 
celin 1902, .. .. . . ,. "'' . maliens).. , , . 

Staphylococcus aur•us, . Ro- .· . • ~usobae~n,.,. .. plouti-vi"" 
aenbach, .1884. ; ... r,'-; ·rr, Utdl,J8g6.-. _,,,. ·I .. ••i 

Diplococcus Pneumonia., Clostridium sporoglnUi 
. Pasteur, Chamberland, Metchnikotf, 1908. .-

Roux, 1881; Talamon, ,· B. ramosus;. ;_:Veillon. ~ & 
1883. ·· '· Zuber, 1898. 

Baeurioilks juntlulijonicis, 
Halle, 1898. . ' · · ·I 
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· Ineubatlon : Variable. As a role, very short.' · : ,. · · ''I 
. ~ . l . ' ' .. • 

Dlrec1 contagion: Auto-infection. . ,, "·,, ..... ,, 
Indirect contagion :Penetrating wound of the peritoneum, 
Portal ol entry : The blood-stream during or following a 

streptococcus tonsillitis, erysipelas, pneumonia, pneumo-
noccal arthritis, etc. • · '. 

Penetrating wounds of the abdomen and septic wounds 
resulting from an operation, . , . _ , . 1 

By extension to the serous membrane of various inflam
matory conditions of the stomach or intestines or as a 
result of the perforation of these organs (perforation of a 
gastric ulcer, typhoid, tuberculous, dysenteric, appendicula11 
etc., ulcerations). · 1 

Female genital organs, during childbirth, menstruationl 
abortion or by extension of an inflammatory process (endo-
metritis, metritis, parametritis). . . . . . . . 

Abscesses of the liver, suppurating hydatid cysts, ulce-, 
rations of the bile ducts, rupture of the gall-bladder with 
gall-stones, abscess of the spleen, infarct of the spleen, 
nephritis. suppurating pyelitis, infections of the umbilical 
wound, extra-uterine gestation, abscess of the psoas, caries 
_of the Yertebl'll!, purulent pleurisy, etc. · · · · 

Symptoms : G..,.ralised afld localised perilo..itis. ' ,· . ' 
General : modificatiotJ of temperature (fever and rigors or 

sub-normal temperature at the time of perforation) ; acce
lerated pulse: discrepancy l>etwee11 pulSI a11d temperature, 
modificatiotJ of rhythm of breathing without pulmonary 
lesions, facies perittmealis • 
. Local : pain, sometimes like a stab ~tb a knife, meteo

nsm, persiStent tenseness of the abdommal muscles • vomit
ing, hiccup, constipation or diarrhrea, paralysis' of the 
bladder, etc. · j •· · •· • • ., \ 

Prognosll : Variable according 'to the cli~ical fo~ ~nd 
the nature of the germ ; as a rule serious. · : 

Chan Dell ol ellmlnatlon : Variable according to the ~unicat 
form. 
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., Resistance ol germs outside the bod:p See thO" relevant 
chapter for each particular germ.,,: · ,< ·""' .,.. -. '""' 
·'· Laboratory diagnosis : Blood culture; ldentilicatimf of 
genns by direct· examination and ·by ·cultures of the 
peritoneal exudate collected at the time of operation. • '" 1 

; Treatment : Surgical.' : A ntiperitcmilis set'Um lreatmini'i 
before, during and after operation, directly into the perit~ 
ileum and by injec~on~ C:!'· 262). Heart tonics, diuretics, etc; 
'·Prophylaxls,;,Pro:vent, P9ssible '.ca':'ses. ,., ... ,. ,~ .. ,; ·,·,,; 

., •. I. 

BOTULISM 

Detailed inlentalicmal flomntclatur• (1938) :. No. ~in part) 1'f7. 

~!:an} = Botulismus.• '' ~~~~; \ :o:;.;•&t~i;~.ri'."J 
French . ..- Botulisme.,J :,1 ·; .Span.n l·: ~ lu s:1l., ·, ''", ~f , 

, , 
1 

. • I' ' I "'; • ' . ' , f, ' , ·, · 1 , ! . • ·H · • : o •' • • ; 

: A very serious food-poisoning caused by the consumption 
of preserved food containing a toxin produce4 by (;lostridiu,. 
botulinum., '.~-~- ., ,.,f i ,,.. ,~rr :,:-:>r~' .·.··_ 'r ,;• ... 

-. Etiological agent : Closlridium · botuliflum; Van Ennen• 
ghem, ~8g6. : A· motile, spore-bearing, very resistant and 
strictly anaerobic bacillus .. :dt r secretes a very .powerful 
neurotropic exotoxin. Several types, of which A and B are 
pathogenic for man. n '· · .• r,:1· .:... ' : .-.• ,\),;- ··-~: ·._1 .. , .• · .. ·.: ... ~ 

;, lncubaUon: ;z )lours to'3 ~aY$.1 ":. "1 .'' ' .·:·. ;·'· ~.! · ;~ 
Direct eontaglon : Exceptional, laboratory taxi-infections, 
Indirect eontaglofll Consumption of tainted and especially 

contaminated preserved foods (of animal or vegetable 
origin).: ,.. : .. ,\ .. ·.\,,, .t: ,. , · .. ·, , ~ ;;·•s ....... nl 

-~ Portal ol entry ! Digestive tract: The' bacterui.l' toxin 
contained in the food consumed resists the action of the 
dige$tive. enzym~. !···~ r-· 1 •.,: ··( it:~: ... l : ti:~r.'··rft'JO"'q: 
, .. LooallsaUons : A. atrictly . neurotropic exotoxin •. • The 
germ may be discovered in the contente of the. intestines~ 
/>081 ~,.. in the liver and spleen. 
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Symptoms : Headache, ·feeling of fatigue, somnolence, 
muscular weakness ; frequently nausea, vomiting, constipa. 
tion. Disorders of the eyes : ptosis of the eyelids, diplopia, 
excessive dilatation or contraction of the pupils. Inflamma
tion of the mucous membrane of the mouth and suppression 
of the flow of saliva. Dryness of the throat, dysphagia, 
aphonia. Sometimes paralysis of the extremities. Deatl! 
may supervene at the end of the first or second week as a 
result of paralysis of the heart or of the respiratory ,mus9es 
(intoxication of the parasympathetic system). ' · · · 

PCJthognomonic signs: the patient retains comylete 
consciousness and sensibility tJuvugbout the course o the 
disease. . .- -' ~ .. 

·<·Prognosis : Grave. 

Channel or elimination : The intestine. 

Resistance or germ outside the body : Ver<j great. Sapro' 
pbyte of the intestine of domestic animals (horses, pigs, 
cattle), exceptional in case of human beings; it may conta
minate foods of vegetable origin (beans, peas, olives) or of 
animal origin (meat, bam, cheese) by its spores. The preser
ving of such products in closed tins produces the conditions 
of anzrobiosis favourable to the growth of the germ and 
to. the production of the toxin. · •' 
•; ' - _.' . . ' ' ' ' •1 

Laboratory diagnosis : Identification of toxin in suspected 
foodstuffs, animal inoculation (hypodermically and by 
mouth\·. lsola~i?n of the germ '(preseryed food, vomit· or 
faeces.) ... ·;.,., ·.:._ ··-··'·. ~.:J. .. i-1•'-•l:·.·l•~.J-'J 

' Identification of antitoxin in the body.· ··: ,, '" ! ,.. · .: : r 
'· - -.- • ·• ·, - • -- . • • • . - ., • J' • : •. f ·•. ' J 

Treatment : Speoific • .,....., wstJt,..nt, large iiose&. by. 
i':ltravenous and . intraspinal injections, with usual precau
t•om; (p. Zj~). Combme With symptomatiC drug treatment. 

•• ' • . - • • • - • • • j 

Prophylaxla : Health legislation for the· supervision :or 
manufacture of preserved foods.· Bacteriological examination 
oi -.aspected preserved foods. 



BACTERIAL INFECTIONS 

GAS GANGRENE 

Detailed ifllenlalional fiOfMIIClatvrw (1938): No. l!4o. 
' d ·•i ' 

Latin - Gangraena aero- Ger. = GasMem, Gasbrand •. 
genes, G. em- Ita!. = Cangrena gassosa. 

• • • 
1 

' ' physematosa. Roum. = Gangreni gazoasi. 
Fr. - Gangrene gazeuse. Span. = Gangrena gaseosa . . ' . . . . 

Gas gangrene is a serious infection, caused by the conta
mination of wounds with combinations of anaerobic and 
aerobic germs and generally characterised by a rapidly 
extending mdema, necrosis of the tissues and the formation 
of gas. ,, · · 

Etlologloal agents 1 A:• Various anaerobic·organisms;'of 
marked and well-defined pathogenicity : ' ' · ' • · · 

1. Clostritliultl perfriflgms; syn. B. Welcllii, 'Weich 
ct Nuttal,. 1892. . · 1 : ' :· · ·• 1: ·• ~ 
· !1. · Closlritliu"' uplieum, syn. Vibrimt •ef>tiqtu, Pasteur 
ct Joubert, 1877. · · · · · ' . · · 
· 3· · Clostridium' flooyi, 1 syn. B.· oetlemaliens, Weinberg 

ct S~guin; 1915. · · ' · . · · · · · . 
' 4· C,lostritlium Ttislolytic~m. syn. 1;l.'Ttistolyticus, Weinberg 

ct ~gum, 1916. ,. , , · ... ,., . • ., . . . . • 
S· Clostritliultlfalla!t, syn. B. falltJ!t, Weinberg & S~guin. 

191.5• ... J I ', j • •'' ' ' ' I •,.o .· ' I • .. " - • • ' 

6. Bacill,.. gigas,· :Zeissler a: R&sserifeld, 1929. · · · · ·. ' · 
•, • , . • : . , ~ : r-, .. : ·~ , , _. • ~ , ,. r. r: ·: J 

B. Organisms of less pathogenicity : ' 1 

' .f. Closlritliu"' sporogefNS, eyn.. .B.• sporogefNS, Metx:hni-
koff, JC)08. -:i ·' '·I. (', ~ ' •' 

, :J, . Clos.tridium parasporogH~<~S, Macintosh, .1919. • .· t 
, 3· · Clostridium 1»/...,.,.,.,..., syn. B. bi/IWfll4fl'-&. Tissier 

ct Martelly, 1902. .. . . . . ' . 
. 4· . Clostridium IIMofOtltitlurra. syn. B •. IUf'l>/oelitliU, Wein• 

berg o1: • S6guin, 1916. , : · . . : ; t · . · ; · > ·• · . ' 
-'· Closlritliu"' tertium, syn. B. terlifl8, ,Henry, 1916. 
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6. Clostridium multifermenta~ • . syn. B. multifermentans 
lena/bus, Stoddard, 1919.' · ·· " 

C. ·Aerobic organisms associated with , the an_aerobics : 
streptococci, staphylococci, proteus, colibacilh, b. dtpht~rotdl 
etc. · · · ' · ; ·· · 

Incubation : From the inaktion of, the, wound, 6 hours 
to S days. , l • I 

Direct contagion : Result of accident. . , 
·Indirect' contagion': Contamination of lacerated .wounds 

with earth, dust and dirty foreign bodies... . "" .: ' , .;; 
.' Causes . promollng . contagion :. Crushed, tissues,. foreign• 

bodies, fatigue, shock, post-hzmorrhagic anremia. . •·-- • · 
, Portal of enti'J; Lacerated. war, Of ,accidentalc wounds 

with crushed tissues. ..... '1 ,··N r.:-. .• ;.· ··t '··':' 

. Loeallsatlons l Any wounded region. ', "· · ' 
Symptoms : Evil-smelling wound, massive mdema; '!lome: 

times hard as wood, crepitating (presence of gas), extending 
rapidly (bronzed wounds). Myolvsis, extending without 
regard for anatomical obstacles. Blood-stained serous dis
charge from the wound. Fever varying according to the 
type of germs present, and to the presence or absence o( 
g.erms _in th<: circulation. ~ Pr~nounced intoxication ; some;: 
times .Jaundtce, hemoglobmuna. , ' · .. ·' · ' 

' • ' • • ' .' •• . c •• ' . ' ; 

· Prognosis : Very ·serious in untreated cases.. Fatality 40 
to 6o%, may reach IOO% according toN. GULEKE .. , ,, 

Channels of elimination : Exudates from the infected 
wounds. ·~ ~--· .:· 'l --~ ' f'rrt:il u 1U ~i 

-. Reslstanee of the germs outside the body·: The spores 
very resistant to desiccation, in manure or manured soil, 

Laboratol'f diagnosis : Examine smears of pus and serous 
disc;harge from deep in. the ·necrotic tissues for presence of 
bacilli; these are sometimes sporulated, and Gram-positive:· 
Take cultures on. suitable media and odentify. ·germs by 
means of speclfic sera. If need be, 'inoculate oanit~~allli 
(mice, guine~~tpiga. ·etc.).3. 



,.. Treatment 1 Wound ti!J•be kept wide open'and perfectly 
drained, repeated aeration. with hot air and oxygen. ·In the 
caseA t' of wounds _c;o~plicated by_ fJ'a.Ctures, .surgi~ .~~~!;!D· 

n lSepSlS. , . . ' 
" , .. • -, · ·, r , • · •,, • , r- ,.--. • - , , \. , .. . 1 

· Polyvalent · anti-gangretU , serum ," adrmnistered ·in · large 
doses, preferably by intravenous injection (especially in' 
case of patients suffering from shock), daily until local and 
general symptoms have ceased (p. 261). · Early antigangrene 
serum treatment considerably reduces fatality. · · · · . : 
~~ronamidu (p. 28,5) and penicillira_ (p. ,:~89), appli,e.d 

'Prophylaxis ~ CleaU: the wound 'and remove <;ut'iorelgn 
bodies, particularly earth and remains of clothing. Keep 
wound wide open and well drained. Specific serum in 
preventive doses. ,,,; __ '1 , ... ,. :...: , : n··,r,·.Jf:;rr'J io buuE.';-_. 

__ . .•lf r, '· :n fl.,, ~IIi r• .f,; 11 ;--:1 <(' ")r:J : _..,, ·rnrJ 

"' Dllailetl internati<mal na.enelaltm (z938) 1 No.· 13. " •l 
,. I ,. " .... · • l '"J . • ••· •. '! •.h i ~ ·, J • • i 

Latin = Tetanus., - · ' 'It~].,· '= Tetano. . . , 
Fr.' . .' ·=:.Tetanos.c '" ~" ''' <''Roum; .~.''I'etano8: :falc'ilrit~ .• 
Ger. .a Wundstarrkrampf. 'Span. ·= 'Tetanos .. 

1 1 
, ',:.·.~ 

, . A , specific toxi-infectioua ,disease, .. characterised .. h)'" a 
general hyperexcitability, lliic:l spasmodi~ musculaJ:: contracr 
'\ions. I-·•r·.· 1 ••• CHI/' ,.,rru i· :·r ·. ,·-·•rr- ! , , .... rr• · -r- T;J 

~ Etiological agent J Tetanus bacillus (Closlridiu• IIIMIO.· 
Nicolaier, 1884), motile, sporulated and aruerobic. n·•·,,,~J-'' 

-:'Incubation"! 4 td 2o. days -Qn' the average,: occasionally 
longer (up to 10 -years). ' · · ' · , · · · · · ',. 
''Direct'eontaglon:·'Unkitowt! .. ,,,.,,, ····'. : .-:,.:··.';1,-·''i 

' h ' • • - • ' •• -.. • •• ,. 

· Inillrect contagion : Manure, garden .. soU,' manured 10il, 
~ust. foreig? _bodies ,cc;>ntaminatecf by tetanus spores, \ 
n. Portal of entry = A lacerat.ed. wound (with necrotic tissues} 
Qr .&.aurgical.wound, (apemtion ~n.the.intestine)l • ::< .r; 
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LoeaUsations : At the portal of. ently, the germ produces 
a toxin which penetrates the nervous system. .. · . , '· ' . ' .. 

Symptoms : Acute or sub-acute neuro-intoxication. · ',' 
Localised tetanus : regional contracture, the localisation 

depending on the portal of entry. . . . · . . . _ · 
. G .... ralised tetanus: temperature F.1!'2"-~04° (C. 39"·4~). 
Stiffness of the neck. Vwle~t local pams, mcr~d dun~g 
spasmodic contractions. Tnsmus, nsus sardorucus., OpiS
thotonos, pleurothotonos, emprosthotonos, according to the 
type of contracture. · 
. Prognosis : In general, very serious in acut!' tetan_us. 
Favourable in the sub-acute form or the slowly mcubating 
f . ' 
.O:rlll· ' ' ' ' . '' ' '• ·< ; "' 1 J , • ., ; •• '., 

Channel ol eUmlnation : Purulent exudate at the po~ 
of entry. 

Resistanee ol the germ outside the body : The germ is 
habitually present in the digestive tract of ruminants and 
horses; tbe spores, which are very resistant, may persist 
for years in manure, arable land, dust, etc. ; they are d
troyed by damp beat at F. 248• (C. 120°). 

I 
: Laboratory diagnosis: Identification of germ by anaerobic 

cultures of pus. Inoculation of mice or guinea-pigs with 
suspect pus. · · · · · 

s. Tniatment : Specific ·anti-toxic' ·serum treatment,' large 
doses, administered from the outset by ·intra-muscular, 
intravenous and intraspinal injection, combined witli 
tJ<;~iv•: 11aceitaali""- with .utaniD ....atoa-ifl,, untiL complete 
recovery (p.·223) . .J> !r·~ ~--·~-~·-·'I"'·; 1'-q., ~, . ;J_: .• :/ 

.. ;S~p~matic m~dicinal treatment is indispensable; anti
spasmodics (bronude, chloral enemas; etc.), ·... . . · .• 

Prophylaxis ·: Pr011enli11• PauinatiOII ~ with telanUI ~ 
loz.in, .. iii. 3. injections of .1 cc.; 2 cc., and ':z cc., at intervala 
ef"3o· and ·8--days (p. 223). ' · · · ' · . ·" 

I m..iediaU · stro-va"itsatiOfl ·lit the case of a · suspecte4 
wound~ ~ simtdtaneous ,. inj$Ctions .of CHrum . and -anatoxin 
(p. :zso) .. Drainage and rigorou1 antisepaia ot t«e woun4, t.) 
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AJITHBAX, MALIGNAJIT PUSTULE 

··Detailed . tnternat'w.U.Z l'omencl;.ture (1938) ; No. 7. 
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Latin,, =, An~hrax conta- ·!tal. = Carb~nchio, Pustola 
. . . gwsus. . . , . . . mahgna. . 

French= Pustule maligne,, Roum, = lnfectia cirbunoas~. 
· ' · ' · charbon.' · · · Anthrax, Cirbune, 
Germ~ = Milzbrand, Pus- · · · Pustuli maligni. 

tula maligna. ' Span; = Carb6n, PUstula ··.· 
r .. · _. • maligna. :< • 't 

.. , . , · , ' I · ·. f · . • ,- · , . , . • • ~ 

: An infectious disease common to' man' and animals, 
Occurring in man in either a cutaneous (malignant pustule), 
~=n~.;,~~tin"!. or septi=mi" !?~· a~~<>r~~~.~p ]h~ 

1 I ·,, ·· 
1 

-' ' I I 1 11: . ··, It : '•>i 

. Etiological . agent : Bacillus anlhraci.s .· (Davaine, ._1864). 
An non-motile, spqrulated rod, ... . , , . 1 

Incubation: 1 to 3 days. . . ,. ·" 
Direct contagion : Handling _of meat, skins;· furs from 

diseased animals, consumption. of infected, 'insufficiently 
cooked meat (intestinal anthrax); inhalation of dust contain
ing spores (wool-sorters' disease-pulmonary anthrax).· •' 

. . . . . . ,. ' ... '. .q 
Indirect contagion : Articles contaminated by· infecti<iu11 

materials, earth containing spores (" champs maudita "), etc~ 
· ·Portals or entry : Skin, conjunctiva (malignant pustule): 

mucous membranes of the respiratory passages (pulmonary 
anthrax), the digestive tract, (intestinal anthrax) . 

.t ........... •• .J ...... -~ J, 

Looallsa_tiona ;. .. The original lesion_ . and septica!mia. ·; 
Symptom• : Mali pam pustule (usually situated on the 

exposed ,parts), a pustule with a hzmorrhagic centro 
{blackish), surrounded by a zone of yellow vesicles; localised 
mdurated <Edema, lymphangitis with local adenitis' and 
infiltration. of. the· tissues ..surrounding. the lymph gJ&ads, 
fever. ·Sometillles the generallsed infectiou easuea; .DUI:aJ • 
tion : depends on the treatment, f to .10 daya cm:&IJ '&nrage.: 
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Pvlf1Wf14ry antTaru :Rigors, dyspnea, headache, vomiting, 
sometimes delirium, catarrh. anci c:edema of the upper respi
ratory passages, broncho-pneumonic foci, bloody, frothy 
sputum, c:edema of the lungs. Death in 3 to S days. · ' ' 

Intestinal anlhr!J# : Abdominal pains, fever, rigors, 
meteorism, watery and later bloody stools, peritoneal 
reactions. Agglomeration of the intestinal loops about the 
portal of entry. Septic:zmia. Death ensues in 3 to 9 days. 

Prognosis : Serious in case of malignant pustule and yery 
grave in the pulmonary and intestinal ,forms,, 

Channels of elimination : Open lesions. 
Resistance of germ outside body : The spores survive for 

years on the surface of the ground, on fodder, in furs and 
~kins of animals which have died of anthrax .. ' : · '· :. 1 ·: 

Laboratory diagnosis : Identification of germ, in pathc;t 
logical exudates and cultures. Blood cultures. · 

Post mortem :' bacteriological examination of smears 'fri>m 
the spleen, the bone marrow and culture of blood from 
the heart. ,_, f .,. , : rri:_,,-il} .;~J 

Ascou test. . . 
· ,. • · · • · - ,,- t·. -.., • ·r 

.. Treatment : Specific serum treatment" with' anti-anthr<n 
serum in large and repeated doses (p. :1,57).- ·.Medicinal and 
symptomatic. treatment,· .e, ,'. · , . , , 

Prophylaxis ; Compulsory notification of case. Isolation 
of patient. In case of an epidemic, ascertain origin.· Disin
fection and measures of personal hygiene. · Measures by the 
veterinary authorities, .Anti-anthrax vaccifo<Jtion pf animals. 

' ' '·': ASIATIC CHOLERA 
Detailed intern~tional nomenclaturt (ig)8) ~ No.· 4~ l 

~ 
....... '., '., 
ti!l · :~ Cholera asiatica. · .I tal. · = Calera. ~ ,. ·.

rench -Cholera asiatique.. Roum. = Haler& .. , ... :·c· 
German = Asiatische Cholera: . ·Span, · = C61era. asiatlco. 

~:A highly q,idemic, specific, '~utO toxi-infecticm char~ 
. terised by a very lll!lrious :gastro-intestinal •yndrome, rapid 
ia development. and with .. .high fatality rate •. 
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.1 · Etiological agent ; The cholera vibrio (vibrio,_, KOch 
1884), motile, monotrichous (single flagellum),···· "'" .,,,. :l 
r Incubation~ A few hours to ·s days;·. '•'·' .. , ..... , ... ,. ·::; 

. , . • • · r '.. •• !, • ·, . • t 
Direct contagion : From a patient, a convalescent or a 

germ-carrier (the proportion of healthy carriers is larg~ 
hence their epidemiological importance in. ~he dissemination 
ofthedisease). ···· .:.:.·· , ... 11 ·~:.··., ,, ~.:·, ....... ,; 

Indirect eontaglon ; Water (springs, wells, streams, etc.) 
contaminated with excreta of patients (a sudden, mass 
epidemic). Contaminated food; contaminated fomites, 
clothing and articles, .ROle of fues in contamination of food, 

Predisposing eauses : Rainy seasons, overcrowding, gastro
intestinal disorders due to unsuitable diet, cachexia. 
~. Portal . of entry : Digestive tract~. ' , '. .. . ·.·.: 

Localisation: The small intestine. 
Symptoms : Diarrhrea.::ftools•.atjirsl fect~lml, later liquid 

and rice-water, headache, 1'ainful cramps in the pit of the 
stomach, tenesmus, vomiting, muscular. cramps, giddiness, 
rapid dehydration, cyanosis, algid condition, loss of voice, 
small pulse, characteristic facies.. 'Fulmiflaliflg forms run 
their course in a few hours, sever• in 2 to 3 days, •ormal in 
7 to Io days; very mild cases may completely recover in a 
1day or two. . , .: : . . . , 1 • ., , ; 

.. Prognosis~ Very grave, .. Fatality above 40'}'.., , , . , .. ; , 
·. Channels of elimination : The. intestine ; rarely vomit.· ·: 

Resistance of germ outside the body : rt may survive for 
more than a month in water polluted with choleraic exere
ments (particularly warm sea-water), also on damp earth. 
Much less resistant ·on soiled clothing, especially · if· the 
excrements have dried. Very sensitive to disinfectants.' " 

Laboratory diagnosis : 'Identification of germs• in· rice
water stools in hanging drops and stained smearsJ Cultures 
of suspect stools in peptonised 'water and isolation on 
al.kalinised agar. Identification of cholerigenous vibrios by 
10gglutination with specific immune sera and. PnlFFEa's 
phenomenon. · 
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, Treatment : An-ticholera bacteriophage by the,. mouth 
from the onset of the disease ( ?). ' 

Intravenous injections of h}1'1'rtonic saline solution heated 
to F. 98.4• (C. 37°). Stimulatmg beverages, heart tonics. 

Prophylaxis : Compulsory immediate notification of case. 
Isolation of patients and germ-carriers. Periodical bacterio
logical examination of stools of carriers. Immediate ascer
tainment of origin of first case. 

General prev ... tive vaccinaliDfl willa anti-claolera vaccine 
(FERRANT, HAFFKINE, KOLLE) (p. 215). · . 

Rigorous personal hygiene, wash hands and disinfect them 
after each suspect contact, especially before meals. · 

Boil water and food. 
Disinfect house, latrines with carbolic acid at 3 to s %. 

quick lime, hypochlorite (J ave!) solution, etc. , Repeated 
bacteriological examination of springs, wells or other water 
supply, etc. 

SYPHILIS 
'. 

Detailed international fiOmef&Clature (1938) : No. 30. 

Latin . } S h'li L . 
German =- yp t s. . ues. 
French = ,Syphilis. 

Ita!. = Sifilide, Lue. 
Roum. } = Sifilis · · 
Span. · 

A specific infectious, communicable disease, venereal in 
the vast majority of cases, slow in development and of long 
duration, characterised by very varied symptoms, alterna
ting with periods of latent infection. 
. Etiological agent : The syphilis spirochete (Treponema 
pall•dum, Schaudmn & Hoffmann, 1905), a motile, filiform 
micro-organism with very fine, regular, undulations. Does 
not stain well with aniline dyes. · 

Incubation : 21 to 25 days after inoculation. 
· Direct contagion : Contact with lesions containing trepo
nemata, usually by sexual intercourse. As a result of an 
accident during examination of the vagina, a prick during 
an operation, a post-mortem or blood transfusion a bite 
etc. (extra-genital contamination). ' ' 
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" Indirect eontaglon : Instruments, crockery, toilet articles, 
cigarette-holders, etc. · ' · · " ' ·' 
.. Portal ol entry : Contaminated wounds, :.,tc. ·; abraded 
(but sometimes even unbroken) skin and mucous mem-
branes. " · ' 

Localisation : May be anywhere (viscera, the central 
nervous system, bones, etc.). 
· Symptoms : I. Primary stage. ' Syphilitic chancre, ·usually 

single. . A round circumscribed ulcer, with indurated base, 
without pain or suppuration, accompanied by enlarge
ment of the regional lymph-glands which are hard and 
painless and remain so even after the healing of the chancre. 

2. Secondary stage. Septic:emic phase, 2 to 4 weeks 
after appearance of the chancre, characterised by general 
symptoms : fever of intermittent, continuous or irregular 
type ; intense headache, neuralgia, pains in the . bones, 
arthralgia, moderate anzmia, enlargement of all lymph 
glands, physical and mental depression, latent or acute 
meningitis, paralysis, etc., and local symptoms of the skin 
and mucous membranes ; erythematous syphilides, roseola, 
papulo-pustular syphilides, syphilides of the mucous mem
branes (mucous pakhes), baldness, in patches or widespread, 
onychia, pigmentation, depigmentation, etc.,· periostitis, 
iritis, keratitis, deafness, etc. · · 

After a variable period, the secondary lesions heal without 
leaving scars. · · ' 

J. Tntiary stag1. Characterised by tumour-like lesions 
with a tendency to break down and confined to a few regional 
foci : syphilitic pmmata, arterial ksiOtSS, paralysis, mono-
plegia, hemiplegJa, etc., ksiOtSS oj tlt1 llise~ra. i . · · 

4· Quaterwary stage or parasyplailis :· tabes, general 
paralysiS, , r ...,._ . , ' , - - _ .-., :-· •, I , , 

Clinical form$: congenital syphilis, early hereditary s,•phi/is, 
lau Jaueditary syphilis, dystrophic hereditary syphilis (not 
communicable).. , 

Channels ol elimination : Any open lesion (in the primary 
and secondary stages), all body fluids (semen, milk, blood). 

Prognosis : Grave in untreated infections. · · 
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, Resistance of 1erm outside the body : Very fragile," little 
resistance to desiccation and antiseptics. , · : , , , • 

Laboratory diagnosis : Identification of germ m the serOUS 
discharge collected at the edge of lesions or in fiuid from 
lymph glands, obtained by puncture (examined with 
ultramicroscope). ,,, , · · .,, .. , .,., ... ! 

Smears of serous discharge, after fixation and special 
staining (when the patient is at a distance from the !abo-

to ) 
. ' ... ,. . . 

ra ry • , ' . . . . , I ' , , I • r • '1--. 

Sero-diagnosis by &omplemenl-fixati01& (BORDET-W ASSER• 
MANN method) and by flocculation tests (SACHS-GEORGI, 
MEINICKE, KAHN, etc.) as from 14th day of disease. lD. 
secondary stage tests are almost always positive; finally, 
in tertiary stage, tests are positive in so to 70 % of cases. 
Repeat the test 7 to 15 days after administration of. an 
anti-syphilis drug (rea&tivation). , 

Repeated serum tests make it possible to check , the 
efficacy of the treatment .. 

Treatment : , Three classic drugs : arsenic, mercury and 
bismuth (iodine as an adjuvant) form the basis of all anti
syphilitic treatment. This must begin early and be intense, 
prolonged and repeated, and must be mixed and adapted 
to the. individual case by the simultaneous or successive 
employment of several drugs. In the primary and secondary 
stages, penicillin may replace other drugs. , , , , , 

In nervous syphilis, stovarsol, malaria therapy. . , , .. ·,f 
. . Prophylaxis : Sexual hygiene : application of a calomel 
ointment at latest 3 hours after suspect sexual intercourse, 
or an in/. ection of neo-salvarsan within 18 to 20 hours. Anti> 
venerea propaganda campaign ; tracing and treatment of 
patients with open lesions. , , , 1 , 

WElL'S DISEASE, SPIROCHJETAL IAUNDICE 
Detailed international nomettclatur~ (1938) : No. 82 L . : 

Latin - lc?>rus baemorrhagicus (spirochetosus), Icterus 
· mfectiosus, Morbus Weilii, • Spirochaetosis 

' • • . · , · · ictero hemorrhagica. · 
French - Spirocbetose . ictero-hemorragique.: 
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German=, Well'sche Krankheit, "Obertragbare Gelbsucht. 
Ita!. . , . = Leptospirosi, Spirochetosi ' ittero-emorragi~ 

Morbo di Well, ~ttero infettivo. , , " . , 
Roum. = Spirochetoza ictero-hemoragica, ~ala lui Well . 
. Span. = Espiroquetosis icterohemorragica, Enfermedad 
· · · · '· ·' ·de Weil, Ictericia epidemica. · · .. · • · · • 

,. I • • ' , 1 , , , - I , - I f, I 

·· · An acute,· ·infectious and sometimeS epidemic disease. 
characterised by fever, jaundice, enlargement of the spleen 
and liver, anq a tendency tq hremorrhage< : ,; . , 1 ;M••: i 
· ·' Etiological agent t Leptospira icU..o-lttmorrltagiflll, Inadd
Ido, 1915 : a spirochete ·with numerous close tmdulations, 
mobile, with hook-like extremities. .. • 

Incubation : 6 to ro days.· ·' 1 

Direct contagion : Unknown.· . , 
Indirect eontaglon: Urine and excrements of infected 

rats. and water or food contaminated by them. R6le of 
dog as resetypU,oLv~ Ut·,., ,n:: 'I:I1-C ·. ·~ 

Portal ol entry : Abraded or even undamaged skin ; 
mucous membranes, while. bathing. .. . , , 1 

Locallsatlons : Liver, kidneys; to a less degree any other 
va:scular prgan .. -'' · .f ,, "' ··• • ,· ••. ;,, __ ,\· , 

Symptoms : Sudden onset : rigors, very high temperature, 
,apid pulse, prostration; violent pains in the limbs, digestive 
disorders, sometimes meningeal reaction .. After 3 to 7 days, 
jaundice accompanied by hematuria, bleeding of the gums, 
etc. and temperature falls by lysis. The jaundice lasts for 
from o4 to 7 days and is followed by a. short period of remW. 
sian of from o4 to 7 days follow¢ by a relapse .. }aundice maY 
be \bsent in 6o% of cases. · 
"'Prognosll '!Sometimes fairly'serious. ,., ,r' ,. · ·•···. ,,l 

Channel of elimination: Urine.,_,_· '"~ '• ''"~~"·' '"'··' 
" Reslltance ol germ outside the body : The germ may 
survive in polluted water and remain latent in the sewer raf. 

Laboratory diagnosll : Identification of leptospira in the 
blood and in the cerebro-spinal fluid during the first 6 days; 
later (after the roth day) in tho urine,. lnoculatiot~J of 

5 
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guinea-pigs with urinary sediment. Blood picture: anemia'; 
the number of red blood cells per c.c. may fall to 2,ooo,ooo. 

Cultures on appropriate media. · 
· Sere-agglutination. 

Treatment : Serum treatment with serum of a convalescent 
or specific serum. Symptomatic : stimulants, heart tonics, 
lumbar puncture in case of meningeal symptoms. . Neo
salvarsan, results doubtful. Penicillin. . · · . . . , . , , 

Prophylaxis : Notification of case and isolation of patient. 
Deratisation of dwelling. Sanitation .. Hygienic measures in 
pig slaughterhouses, Chlorination of water in public bathing-
places. ' ' ' 

Preventive vaccination (practised in Japan with carbolised 
vaccine). · ··· · ..... 

Hygienic precautions among miners and navvies~. ' .. l 

MUD-FEVER, MUD FIELD FEVER 
'j ' !. 

Infection with Leptospira grippo-typloosa. 
! . I, r 

Detailed international nomenclature (1938): No. _32. (d),, 

Latin - Leptospirosis grippo-typhosa. ·' • : .... ········ " 
French = Fiev~e des marais. · Infection l . Leptospira 

gnppo-typhosa. ' · · · • ' · · ·" 
German = Feldfieber, Schlammfieber, Emtefieber, Sumpf-

fieber, Mohrfieber. · • 
!tal. ~ Leptospirosi da L. grippotyphosa. · · · • 
Roum. = I•ebra de cAmp, Leptospiroza gripo•tificli. · · •· •· 

_An _infect_ious, epidemic,. febrile disease, charac~Ci, by 
mild Jaundice and asthema. · 

: • 1 ' ) • • ) ~ ; l ' 1 - j ') 

Etiological agent : . Leptosp;. ra crippo-typhosa, a micro
.orgamsm . morphologically very . like Leptospira icterp_-
hemorrhag•ae. • " 

Incubation : 8 to l:o days. 
· Dlreel eontaglon : Unknown. 



~ It' f. ~ ' i'BACttRIA:t. \1-NFBC'ri(JN$-! ') ill ." II 

'' • 'lndlreet eontaglon t Probably excreta •of iufeeted ~ts. 
·.Portal of entry: Skin·.· •" ,-, 1 • ·• ••. , ·" • • ....... ,' 

Looallsatlon ! Liver, kidneys, blood (sepfi~..;;,J,.)~ '' ·J . '. ' ., 
Symptoms : Sudden onset; fever, · myalgia 'especially 

·ift the limbs, ·digestive' disorders,· mild jaundioe. 1 After 
4 to 6 days of the disease, a remission of 4 to Jo days followed 
·by a febrile relapse ·whicb lasts from r to· .5 days.·•• Long 
convalescence. .I, -,!,_.I J. J·' 
'''Prognosis: 'Comparatively-benign~- '' .·•n• , .. , lr ,:·1 

., . Cbannel of elimination: Urine(?). :··:·: ''"'• . · ··; '' 
· Resistance of germ outside tbe body : Rodents constitute 

the reservoir of the virus. · · 
'.•·· i.aboratoey ·diagnosis : Identification of leptospir.L in bl~ 
!luring Jir:;t 2 days of disease_1 Sero-aggh1ti'1ation,,:, ; .. ; 1 
'"'''·Treatmen&p_ Symptomatic.·:,, HfJ It: ,,ff "'·11·.-:,~-~ !·.·:n 

· l'rophylaxln Isolation Of patients;'deratisation of dwel
ling.' ' Trace and destroy epizootic centre (infected rodentsY. 
J !LI[I I, j ,' "1/ lido ·--. l J, /• .'•; ,.j - ; '/ , r_. 

' .. ' .. "HI • ;; '., T ... • . : ; 

,, · 1 , .. ; ,. ,,.; RELAPSING FEVER+ 
•'I'• II I •:J '• ; "' 0 • ' j ' • ' ' • I • • ••'J 

.. , , .D~taile4 ,internaliOf!al . . nomonclal14re ( 1938) ,J , ,No. lit L,, 

Latin = Typhus recurrens, Spirochetosis bbe~eieri.' '1 

French ''* Fievre r~currente (A poux) (Typhus•ric:wrent). 
German ='Riickfallfieber.' • .. • ·, · ·· '.,;1 , ,,. ··: 
Ita!. = Febbre ricorrente (da pidocchi). • '· ·. j .,. .. .,·, 

Roum. = Febra recurenta (cu:clpu'le) •. ,.l.'., "· , • ., I'"J 
~l'al\., ,,,.. Fie~re tT~f~sLF.",r;e~:e ,!~~.~~e~e~~~. 1 .,H 

An acute infectious disease, characterised by· alternating 
~ebrile and non-febrile periods,. eacillasting s to y days. 
, . Under .certain condi~ion.!l llllLY assum11. epidemic cl>aracter 
(explosive outbreak). ..-Jto~Pi'IJ--> lu ai<!Jlh'•' ,.,,. 1 .~ "· •-.; 

.,, -~ .... '.' 
a In Spain, Africa and America, relapsing le\'~n are found caused by 

Sp. dultoni: theae are endemo-•poradic (non-epidemic) and with e low 
lat.allty rnte; t.he)' are tran1111it.tecl b-¥·ticka-(Or.nithodoru•J··· ._ .. ,, i- ' 
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, : Etiological agent : Relapsing fever spirochet~ {Borrelia 
recun'mti.s, Obermeier, 1873); 5 to 7 _spiral.tums, .mobile. 

Incubation : s to 8 days (extrem~ li'?,i~ ~ ~~ J~. ~.~d· 
. 11 Direct contagion: Unknown .. · ,· , • , , " .. ''"' , 
, .Indirect eontaglon :. Wounds, scratches contaminated by 
-excreta of infected lice (Pedi<;wlus -vestimenti, or &orporis). 
The louse becomes infective 6 days after. absorbing blood 
of a patient. .. , ,, 

Portal or entr:y : Skin. scratches and ah~ons of, ~he 
skin, conjunctiva. '·, : 

1
-.,. ;i , 111 ,~, 1, .·w :~) 

Locallsatlons : Blood, during. the. feverish peripd ; _the 
blood-forming organs, the spleen.' .. · '" · · · ' ' · .. - · · " 

" i ' I ' 0 • ' '- '1 
.. Symptoms: Rigors, vomiting, temperature F. 102°-104° 
'(C. 39°-40°), rapid pulse, laboured breathing, furred tongue, 
thirst, enlarged and tender liver and spleen. Sometimes 
mild jaundice. About the fifth night, the symptoms bece>me 
more pronounced, the temperature rises (F. 104.2"·I04·4o
C.-,.o.1°·40.2°),. delirium, profuse sweating, crists and remis
sion. After 7 to 8 days, a relapse with less pronounced 
symptoms. Rarely-in grave cases-extreme asthenia, a 
typhoid condition and eomplications 1• bronchitis, pneu
monia, pleurisy, profuse diarrhrea, intense jaundice, h"'mor
rhages; death follows. Usually 2 or 3 attacks, rarely more, 
followed by remission. , , . . . 

1 1· , . 
1 

Prognosis :. Usually favourable in the case of treated 
patients. Reserved in case of debilitated persoDS, .. The 
disease produces debility, .. ., . . . . . . ''· 1 

Channel or elimination : Blood. .·I 

Resistance or germ outside the bod)' : Lice' constitute 
;the reservoir of the virus. . .. , . . . . , 
. Laboratory diagnosis ~ Identification of germ in the blood 
i:lunng attacks. Exammation of fresh samples and of stained 
smears. Inoculation of animals. 
. ,,· Sera-agglutination . 

• Tlckl lor Tldt lev~ duo to Sp.! duUoni.. . 
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•- Treatment t · 'ArsenobeilzoJ· by',' intravenou!F ' injectioa ; 
tartro-bismuthates of Na and K i emetic,' penicillin.·'" "'· t 
I· Prophylaxis 't Same as for ~xanthematic typhus J notifiCa
tion·~ case·:•delousing of patient and eontacts (p. 169)1• 

"'' • ,·, VIMCENT'S ANGIKA, TRENCH MOUTH 
(Splrochmtal stomatitis.) · · · ·' ·' '- ' 

,.,,.,_ t-: 'lo'·i' !, :11. >1 o-:'"i":q 

Detailed intern~ional nomencl"flf•• .(1938) ' Np."32 ~(a)~ 
Latht -~;~Angina lvincenti.~:J;,.!t'O ldf1~ lo ~'J''£P'r .. ·~l 
French·:·=- · Angine de Vincent, Angine nlcero-membraneuse;• 
German·-· Plaut-Vincentsche Angina, Geschwilrige Mandel•• 
1~- 1 -• '·· ·' ·entztindung··nach Plaut-Vincent . .. , ·f·,, ·r .,.., 

Ital. = Angina fuso-spirillare di Vincent. ·· '·• --,: 
Roum., =·Angina· ,Jui., Vincent; •Anginaj ulcenHilembra-
n .. ,. .. ,,: ~· J noasi. J, 1 "' !"i·•:' ,, ... -. 

Span;• • 1 ... Angina. .de Vincent, ,Angiua ·'llceromembranosa 
fusoespirilar. .-"tr.> .,. I 

''An' acute; specific infection, due to a fusb-spitillary asso
ciation. Sporadic, rarely epidemic, affecting the mucous· 
membrane of the pharynx and tonsils, characterised by false 
membranes and ulcera-necrotic lesions;l• i·• 1,1';'1' 11 o-;! 1 ll. 

Etiological agents : A fuso-spirillary combination ( Fuso
bacterium p/auti-vinunli, Vincent, 1896, and Borrelia 
vincenti (Tref>I>IU•IJI.:J. Yinci'nti} . (I896-t898).1'1 

A bacterial association usual in affections of the teeth 
andt ;ft'luonus ·membrane of the mouth: ,.L'!I!l ;r:-f·r::r: :•,· I 
, .. Jncuba&ion:··Varinble.:-""' 1. ,;,·<: ·' ·:-~--~rtiJ,· ... : ~~ 

Direct contagion : From a patient or gelm-carrier. · Some
times auto-infection, promoted by a loss of superficiallaye~ 
qf the mucous, membrane .. , .•... ~ .1 1 , '" ~- _1 . 1 . 1 

·Indirect contagion: .Contaminated articles (faulty asepsis. 
in mouth operations)., .. ;~~~ tktl!;tJ. ·~~-~·:,!) ·;d ,., . ·-··~·- .-· __ , 

Predisposing causes : Bad condition of the teeth, lesions 
()( the gums, cachexia. .I,_, ... , .t - \ 

Portal of entl')' : Mucous membrane of the tonsils.•· ,. - • ··" 
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Looallsatlon :Tonsils, the uvula, the soft palate, sometimes 
the mucous membranes of the mouth., , , : n 

Symptoms : Insidious onset, temperature: slight, bad 
general condition, regional lymph glands painful. Fmtid, 
breath. Sore throat. Pseudo-membranous exudate from the 
tonsils resembling diphtheritic false membranes. If detached, 
the false membrane leaves a more or, IllS$ deep ulceration. 
Often a very marked toxic,.conditio~~i"(·. 

Prognosis : As a rule not serious. 
Channels ol elimination : Saliva, local exudate. · · 
Resistance ol germs outside the body ~ The germs are 

normally found in the mouth, as saprophytes; their develoP"' 
ment may he stimulated by dental caries, the retention of 
remains of food in the mouth and generally faulty oral 
hygiene. i · 1 

Laboratory diagnosis I Identification of the fuso-spirillary 
combination on smears of false membranes. Cultures on 
selective media (possible association with the diphtheria 
bacillus). · · . · · 

Treatment : Arsenobenzol, local and by intravenous 
injection. Vitamin C. , . . , , , , , 

Prophylaxis : General hygiene. Hygiene of the mouth 
and treatment of decayed teeth., . 

FUSQ-SPIRILLARY INFECTIONS ' 
d_ . • . . ' ' .• ' , 

The fuso-spirillary combination may produce a variety 
of local infections, promoted by cachexia, chronic toxemia 
o~ by vitamin deficiencies. 
I. THB SKIN • 

. r • . PhagtSde"ie u/cw in hot countries. A type ofloeal skin 
mfection, promoted by trauma and abrasions .. ' Infection : 
exogenous or by contamination of an abrasion with infected 
saliva. . .. ·. •·!, .. , i .! ;,-._,~,. 1 _,,- .:.· 1 ,~t 

2. Hospital ga,.grem, formerly very commo. n. amo.ng 
war-wounded,, 
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:l;l •. Mvcous MEMBRANES. · . • . . , ..... -, 
1. U lcwative stomatitis, by communication of the infectioa. 

from a bad tooth to the cheek or tongue. 
:z. Noma : a gangrenous form of stomatitis; a serious 

condition, producing severe tox;einia and resulting often in 
mutilation. • · ... 
· 3· Pycmha~a aiveolaris .: A fuso-spirillary combination,. 
is often found, but its etiological r6le is doubtful. · · 
ni. RuPIRAToRv ORGANs. ' ,., • 

1. Laryt~gitis: serious owing to suffocation as 'a result 
of. , inftammation. . , . .. . . 

:z. Pvtrid ht~mcmhagic brofiChilis. 
J. Pulm011ary abscess and gangrem 

·· 4• .. Putrid pleurisy. ' , _ 

IV. DIGJ>STIVE TRACT. 
: '1.· · Fuso-spirillary enterocolitis : · an acute · catarrhal 

affectinn, resembling dysentery_ Sometimes chronic and 
fetid. ,. · · · · ' • 
· :z. Fuso-spirillary 'appendicitis,. etc.. . 

Laboratory · diagnosis : Identification of fuso-spirillary 
combination in smears taken from pathological products 
(exudate, expectorations, etc.). 

' • f, ' ' 1 • 

Treatment : Symptomatic. General tonics. Arsenobenzol 
by intravenous mjection. ·Personal hygiene. In pulmonary 
forms emetine hydrochloride (THEOHARI). · 

I. .,, ' "I' _, 
SWINE ERYSIPELAS 

1 • ' ' 'r• · f • • · • • } · · i' · · • f 

Detailed iflleMali01J41 flomettclature (1938) :·part of No. 26 e.. 
tatin · ' ;., Erysipelas· suis. 
French = Rouget. 
German = Rotlauf. 

I tal.'' · = Mal rosso dei suini; 
Roum. = Rujet. · 

·, ,! 

. A septic;einic disease in pigs, transinissible to man, 
characterised by an acute inftamrnatory focus at the ~ 
of entry and a react!on .of the n:gionallymph glands, , 
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Etiological agent : Erysipelolhri:t rhusiopathiu, Pa5teurl 
& Lhuillier, r882. · · · 

. ,Incubation : x to 3 days, rarely 4-.5 days._ 

" Direct contagion : Contact with diseaSed pigs dr handling' 
of meat from pigs. Butchers, cooks, housewives and vete
rinary surgeons are especially exposed to infection. • 

, .II, o-jl1, I 1J ''>·' .-, 

Indirect contagion: Articles and ,.instruments .• used ¥>• 
cutting up diseased animals.,. ,. \ 

Portal or entry : Any skin abrasion, especially on 'the 
hands. ' · ·- .·, '-

·. ,., 

Loeallsatlons : Site of inoculation, regional lymph glands, 
sometimes the intestine. ' · ' 

• ll . I I If 

1 Symptoms : A bluish swelling at the portal of entry 
(usually the hand) with the sensation of a sting .. The infected 
hand becomes unusable. No suppuration, no fever, ofte11r 
inflammation !"f the regional lymph glands .. , . . 1 : 

Slow evolution (several weeks). · 
' • i• i I .. • ., , _.__, 

Prognosis : Favourable, thanks to serum treatment. , .. , 
' . ' I' I• ., : J , I'• 

Channels or elimination : Open lesions: · 
I • • • . , . • r· ,·; .• . r1 ,..- : 1•! ,•r- •i''1,1' 
· Resistance or germ outside the body : In general, resistant.! 

Destroyed by boiling. In salted meat, a culture of the germ 
can still be obtained after one month ; in smoked ham, 
a culture has been taken after three months . 

..... -· . i .. -.' ,..; 

Laboratory diagnosis : Identification of germ by direc~ 
microscopic examination and by· cultures of the serous 
discha.:ge fro~ the original lesion .. Inoculation of pigeon~ 
and mtce. . . 

Treatment : Specific, wttn antt-swine erysipelas serum.-' 

''Prophylaxis_: Avoid handling of meat of diSE'ased animals 
Personal bygtene. · · • · · · · ·•· •· · · · · · 

Sera-vaccination of ·susceptible animals. · · ' 



BACTERIAL JNPI!CTIONS 

'• ' · ' I . ' 'I ' 

.tUBERCULOSIS. 
' ' · • ' (Phthisis) 

Detailed ifllernational fle>mefiClalure (1938) : Nos; f8-22. 
).[!,[ I 1 I ' ,, ) j' ' .. , •1, J 

Latin•. ~-··Tuberculosis..-· · · ,. ', ·.l··i:• 

French ' "" Tubercolose, phtisie (v.) bacillose, " ' 
German = Tuberkolose, Schwindsucht (v.).' 1• ' ' 

·Ita!. · ,, · = ;Tuberculosis,'Tisi (v.), Consunziorie '(v.). 
· Roum. '= Tuberculoza, · Ftizie (v.). · · ' · · ' · 

: L II· '• ,/ I [ < • 

Sl'an. = Tuberculosis, Consunci6n. · . . 
' ' .' 1','- I . 0 : ' ' ; ' 'I ' ' 
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A ·specific infectious disease which may affect all organs· 
and tissues. but most frequently the lungs,' causing intlam .. 
matory ·lesions which tend either towards the formation 
of tubercles and fibrosis or towards caseous degeneration.' 

'Etiological agent : The tubercle bacillus (Mycobacterium· 
tuberculosis var. hominis, Koch, x88z), acid-fast, non-motile,· 
asporous. The bovine· (frequently) and the· avian ·(excep
tionally) Varieties are also pathogenic for man. · · · · · ·' 

L ' . · j 1 \ ~ ' ' • " . I , 

,. Incubation.: Some weeks to, some years.. ... . 
Dlreot contagion 2 Droplets ejected by a patient with open 

pulmonary lesions, when coughing, sneezing ow epeakinft'. · • 
1 Indirect 'contagion f By Inhalation ·of bacillu...:carrying 

dust floating in the atmosphere of the dwelling ; from 
articles contaminated by bacillus-carrying droplets or 
expectorations.,. , Food contaminated. with the. human 1or 
ammal varieties of the germ (milk, butter,· cheese, etc.) •.. 

Contagion is particularly serious in the case of children 
and adolescents ... It may have 6erious consequences in. the 
case of adults also, especially if they escaped a primary 
i.nfection during ~hildhood. , , .. . ·' , , , , , . _ . ,1 
".Portal of entry :In order of frequency : upper respiratory, 
passages, mucous membrane of the pharynx, the intestinal 
or any other mucous membranes, or any break in the skin. 
, LocallaatloDI : The lungs are the organs most frequently 
atlected; next come localisationa in the lymph glands,• the 
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bones, the mucous membranes and the viscera (tuberculosis 
of isolated viscera or generalised-'-miliary-tuberculosis). 
Meningitis is often the fiqal foi'Jil. in children. 

Symptoms : A prolonged symptom-free . period . may 
follow infection. The first lesion will often pass unnoticed ; 
the infection may remain latent for a long period, for years 
and even for life. . Only the calcified scar of the primary 
lesion and sensitiveness to tuberculin betray the existence 
of the infection ; this is the case with 6o to So% of adults.• 
It also happens that periods of illness alternate with periods 
of apparently good, health. ~ ·. . · . . : " . 

When the disease makes itself apparent, the symptoms 
are l(etteral (mainly toxic) .l.fever, Joss of appetite, emaciation, 
weakness, night sweats,: cachexia l and local, . varying. 
according to the organ affected, In tuberculosis of the lungs. 
the main symptoms are coughing,. expectoration and hemo-. 
ptysis. Nevertheless, even tu berculasis of the I ungs rna y, 
at first, develop, for some time without symptoms. , 

The development and duration of the disease. vary accor
ding to the clinical form : from a few weeks in acute forms--:.· 
acute miliary tuberculosis (especially frequent in children); 
caseous pneumonia and broncho-pneumonia (in both children 
and adults)-to months and years in the chronic· forms
tuberculosis of the bones, lymph glands, joints and p6riJo.. 
neum (these forms are especiaUy frequent in childhood) and 
libra-caseous tuberculosis of the lungs (the most frequent form 
in adults). " . . . , , . , , . : _ 

' Prognosis : Varies according to the clinical form and the' 
promptness and efficacy of treatment.· · . " 

·:. Cha~nels o~ elimination~ . Expectorati~ns: urine, frec~s. 
pus,: etc.'· . , .. , .. ·: . . . . I ~ 

1 
.·, .• • 1 

I ' ' ' I 

Resistance or germ outside the body : Koch's bacillus 
resists desiccation; it is found living after some·'weeks ·in 
dried sputum, especially in houses and in the dark. In direct 

' . . . ' ' 

•:The propoJ:tlori may vary greatly· according te the country, lhe 
NQlOQ, t.h8 IOCIII1 clan and ~he period. . 
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sunlight in houses and particularly in direct $unlight O\lt -qf, 
doors, it survives foe a much shorter period. . , ,,. ,., ·,,, '·, 
-, Laboratory diagnosis : Identification of bacillus in sput...nlr 
pus1-pleurnl or peritoneal· fiuid, cerebro-spinal ftuid, urin•,• 
faeces, contents of stomach,. •etc. ; its presence establishes 
the existellCle of an active tuberculous lesion. --- .,,,. ·, '"·' 

The existence of the infectiott (which is not the same thing 
as the active disetUe) is shown by a reaction to tuberculin : 
$kin lest {VON PlRijUET), intradermal test {MANTOUX) (p. 202).,. 

r, COnical diagnosis : Based on general and local symptoms,; 
auscultation signs, and ·the X-ray picture which is: indi&< 
pensable especially in pulmonary t\lberculosis in the earl~ 
stages, when even important lesions· may: escape ausculta .. 
tion. Often, the nature of the infection can only be ascer.f 
tained by bacteriological examination, which is very useful 
even in the early stages. 

Treatment : Cases which are not too advanced are curable. 
The basis of any treatment of tuberculosis is rest and diet : 
rest, fresh-air treatment, proper diet, favourable climate. 
Rest of the affected lung by collapse treatment (intra- or 
extra-pleural pneumothorax, tloorac<>fJlasty,. phrenicecto>ny) 
for pulmonary tuberculosis, local immobilisation for bone 
or joint tuberculosis (a very effective treatment). Natural 
sun treatment by the sea or in the mountains and artificial 
sun treatment (ultra-violet rays) are the most valuable 
aids to the treatment of surgical and skin cases. Treat......, 
IIIith tuberculin (p. 242), methylic anti get~ (p. 243) and treat~. 
ment with gold salts (the indications are more limited) may· 
also sometimes be valuable.· , ' : 1 ~~-.' i.t.->'.:;'•'r•!J.i 

Prophylaxis : Cases of tuberculosis are discovered with tb~ 
aid of dispensaries, centres for the diagnosis and supervision 
of patients and their contacts., Latterly, the activities :of 
dispensaries have been supplemented by periodical examina., 
tions, especially radiological examinations, of groups and 
classes-army units, schools, factories. etc.--even .whole 
populations have been systematically examined by radio
photography. · -- · ' · · · " ·' · 

An. infectious case of tuberculosis should be isolr~l1d, at NlY 
stage of the disease, in a hospital, hospital•sanatorium• ol\ 
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tuberculosis section of a general hospital. This is tho basis 
of alliJflti-tubot'C14losis prophylaxis. In curable cases, treat......,. 
should preferably be given in a sanatorium c. in the home 
of the patient.· In the latter case, the members of the hou-, 
hold must be protected by active supervision, for which the 
visiting-nurse of , the anti-tuberculosis dispensary• should 
preferably be responsible. · . . , • ·, : ! • • • • •• ·• , 1 

'Prll1J..,live vaccination with 'B.C. G. · (CALMETTE-Gol!RIN' 
vaccine) of newly born infants and children or susceptible 
(anergic) young adults (who do not react •to tuberculin) 
imparts a considerably increased resistance to tubercnlosis. 
infection; this leads to a marked diminution in the tubeJo.< 
culosis morbidity and mortality rates, which are particularly 
high at these ages (p. 226). • • •· • 

.,., :•,_,., I 

LEPROSY 

Dotailed international' nomMOclature· (i938) :'No. 23. •· .,, 
, • I ,, ~; .: J • ~ 

Latin , · = Lepra, Elephantiasis Ita!. d Lebbra.'' ' 
' '' Graecorum. · Roum.' = Lepra. '' t 

French ,;.. Upre. "· ··· Sp:m, ':"', I.epra.' .... 
German ,.. Lepra, Auss:iti.' ·, · ' .. ' · ' ' -

' • ! : t;' 

ir:;~~;~c: ~~fe~ti?."s .di~eas~, deve!o~i~g ~ery ,slnwlr a,nd 
, , • • , < 1 ; t , , T ~ • · I • ' I • 1 o t • • , '1 

Etiological agent : The leprosy bacillus (Mycobtuteriu"' 
leprae, Hansen, 1874) ; a bacillus resembling that of tuber.;u
~sis~ acid-resistant.,_ abundant ,in _lesions. · 

1 
• '~, • ., • ~ ~~ ,, 

l· lneubatlon :Very variable, from 3 to s years, sometimes· 
J?<lrhape a few months or, on the other hand, it may exceed 
toyeans. :-: ., ·· -_, 1 '•J · ·: _..... ·' 

' ~lrect eontaglon : Promoted by jack of hygiim~; vromiS-.' 
cu•ty and prolonged contact. · .. , ' 

., '' ·: ·: '~ .. -! •.J•: •. , 
• Indlreot oontagloli : Possible, by ·articles in common, use 

clothing, insects. ' • 
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Portal of entry : Not yet determined. The nasal mucous 
membrane (initial persistent rhinitis) and the_ skin. ,hjl-ve 
been regarded as possible portals of entry.":,·:,-;·.,"~:'"'" 
· · Localisatlons : Skin (tubercular leprosy); nervous, systel{l 
~anzsthetic leprosy) .. j .. 0 . ;, . "' ,, ....• , "'"~'··' 1 
.. Symptoms : Period of invasi011 : emaciation, .. apathy, 

.anaemia, -somnolence, rheumatoid pains (artlualgia, back
ache, neuralgia), digestive disorders (coated tongull, .lact 
.of appetite,. dyspepsia, diarrhrea) •. ·, " '· .,. '. • . r 
·' Cessation of perspiration or fits of sweating,' j.tching, a 
tingling sensation, a sensation of cold. · Intermittent fever, 
up to F.ro4o..ro60 (C.4oo..4r•); Earthy coloration of skin of 
'extremities, chronic rhinitis.,. . ' '· ,. ' ' ". ,; 
1 'Period of 'macular' 'eruption : . ;,.ppeai-ance 'm crops at 
~rregular intervals of maculz (Jeprides) of varying colour 
'and dimensions, hard, aftecting the face', the extremities, 
the extensor surfaces of the limbs, the buttocks or the back. 
The blotches are erythematous and ·pigmented at first, 
'itching or painful, 'subsequently antBsthetic (loss of sensation 
of temperature and pain). They are isolated or collected in 
'patches, resembling erysipelas or' polymorphous erythema . 
.. _Clinical forms :nodular or tubercular, characterised by the 
appearance of quasi-symmetrical leprosy tubercles (lepro
mata), either· following a slow and partial transformation 
of the erythematous and pigmented leprides, or in crops. 
The tubercles may be hypodermic, perceptible to the touch, 
resembling separate nodules or form an infiltrated plaque 
which may ulcerate. ,. -1 ., • • • , 

The localisation of the lepromata produces a characteristic 
appearance (facies leonina); ·they may also affect the mucous 
membraneS : rhinitis ·discharging leprosy· bacilli is very 
frequent. ' '/ r• L'•', ! ~11 ' , ': J 

Nervous· leprosy (macu!o-anzsthetic or tropho-necrotic). 
characterised by the proliferative infiltration of certaia 
nerves, ·anzsthesia, trophic disorders. of the skin, muscles 
and skeleton. According to the predominant phenomena, the 
-disease may assume a macular, lazarine or mutilating form. 
. r'Ihe two varieties may exist ia.combinatioll in difiering 
degrees : mised or complete lefwosy. · 
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·"·Prognosis ! Grave. 
Channels ol elimination : Nasal mucus, even in the 

absence of rhinitis, saliva, sweat, squamce, sputum, milk, 
f;eces, etc.· , I ' ' ol • ,, 

Resistance ol germ outside the body : Not determined 
experimentally as the germ cannot be cultivated. Probably 
a resistant germ (contamination by articles from leprous 
households). · · " · 

Laboratory diagnosis : Identification · of· the Hansen 
bacillus by smears of the nasal mucus or by biopsy. , 

Treatment : Chaulmoogra oil and its derivatives. Arseno
benzol alternating with Chaulmoogra. Treatment must be 
started early and must be intense and prolonged ; it must 
be repeated and adapted to each patient. . , ... 

Initial treatment : the series of injections to be repeated 
throughout a year, with some days of rest between them, 
until clinical and humoral signs have disappeared. . , 
.. Consolidation . treatment : 4 series per year, for 4 to 
5years. .. · . . ·. 

As a further. precaution : 2 series per year for . 15 to 
20 years. · · · 

Effective treatment involves the simultaneous or succes
sive use of several drugs. It also includes proper dietary 
and vitamins. · · ' · · · · · 

. Prophylaxis I Compulsory notification .. ·. Isolation of 'any 
p~tient with open lesions. . , . , · 

GLANDERS 
(Including Farcy) 

.. Detailed. inlernalio"al nommclalure (I938): No. 26 a.,, 
Latin = Malleus. Roum. = Morvfi, '· · ' · 1 

French = Morve, farcin. · Rapciug.l.. 
German = Rotz, Malleus. Span·. = Muerne, }o'arcin, 
Itahan. >= Morva, Farcine, Cimorro, • , . · Lamparones. 

':An acute infectious disease (usually of equine origin), 
chara~ensed by h1gh fever, pustulo-ulcerous eruptions of 
the skm and mucous membranes and of certain orl(ans 
l'atal as a rule. · 
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,'" Etiological' agent~· Tlie ·~iander!f.' bacillus9"-('P(eifferella. 
•(Mall•omycts)' mallei,'' Loffier. · r886); '·non-motile" and 
~asporous.. .,,,r ''' ,. 

Incubation : 3 to s days, rarely up to 2 weeks. ' '·' 
· '' Direct contagion ~-Contact with. sic1t0aniihaWWitb' open 
lesions (horses, mules, donkeys) ·; cohabitation· with a person 
sutiering· from the disease.'· -·:" •··_ 1• •·•· ,~,..,' ~ ••• 1.' J 

, • • c , , ,; '. • • t 'I r 1 •· • ''! ~ t • 

Indirect contagion: Handling of contaminated articles, etc. 
:Laboratory· or post-morlem contamination. · 1 

· 
1 '' • 

' ' . ' ~ . : '.. ' -'. . ' .t 
Portal ol entry : Skin and mjured mucous, memtolj<Ules .. 1 

._ . Localisation : Skin, subcutaneous connectiv~ tissue, 
muscles, bon~ lymph glands,liver.,spleen, kidneys,lungs,etc. 

Symptoms I' Aoute f<Wm: begins:with general symptoms 
or with a small swelling and lymphangitis ~~ot the pott4 of 
entry, fever and pains. in the joints. Vesico-pustular erup
_tion with redema of the affected part·; vesicular pustules on 
the face and body ; ulcers of the phagedenic or gangrenous 
.type, with no tendency to heal.' Pustulo-ulcerative lesions 
on the nasal mucous membrane 'with purulent discharge; 
lesions of the conjunctiva and buccal mucous membranes; 
glanders broncho-pneumonia. Superficial, muscular or 
periarticular abscesses. In acute skin-glandent (farcy); the 
only lesions are multiple abscesses, superficial· -or deep•; 
pustulo-ulcerative lesions appear towards the end. 

Chronic form : characterised only by nasal lesions, which 
may last for years bu~ whicl;l always have a fatal termina
tion following an acute' attack:. ln" chronic glanders, mul
tiple abscesses, which 'Ulcerate· or. becOme fistulous, and a 
glanderous lymphangitis are observed ; there is also suppu
ration of the bones, especially' of the tibia. · The disease may 
last for months or years and end fatally, but an apparent 

·or even definite recovery is not entirely out of the question. 
The latent form of glanders i& very rare.! - ' . " . ' • 

Prognosis : Very grave in the acute form and serious in 
the chronic form;.-~ -.t.i. i.d.' ,,f. t 'dli\J. n: · • 

Channels ol elimination :•Open' foci of !the skin:the•nasal 
mucous membrane,· etc.,..expectorations; ·etc. 
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81 lilaote ol prm ou&alde the body : A very hagile 
germ ; easily destroyed in 2 to 3 days by desiccation and 
sunlight. In moist pathological products. may resist for 
15 to 30 days . 

......-.&ory cUacnosls : Identification of !lerm iu lesions 
DOt yet open by direct microscopic exammation and by 
cultures. Verification of species by peritoneal inoculation 
of a male guinea-pig. Suo-agglutinativn positive at 1:500. 

Ski11 lest with mallein by scarification of the skin of the 
forearm ; reaction to be read after 24 hours. Intradermal 
lest with mallein. 

Trea&men& : Stimulating drugs, general tonics. Try 
sulphouamides. In chronic forms, specific vaccine treatment 
with a suspension of killed germs bas been tried. 

PropbJiula : Search for the disease among animals by 
means of allergic and serological tests. Slaughtering of 
diseased and infective animals. Thorough disinfection of 
stables and all contaminated articles. 

Prevent contamination of human beings by measures of 
personal hygiene in the case of all persons attending diseased 
animals. 

Compulsory notification of case and thorough disinfection 
during the course of the disease. 

DIPBTBBRIA 
(llallpan& angina (v)) 

Detailed international nomenclature (1938) : No. 10. 

Latin 
French 
German 
Italian 
RouJuan. = 
Spanish 

Diphtheria. 
Diphterie (Anginea fausses membranes [v]). 
Diphterie, Halsbr:l.une (v). 
Difterite, Angina difterica. 
Difterie, Angina difterici. 
Difteria, Angina Iardacea. 
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A specific, acute, infectious disease, cbaracteri9ed by the 
local appearance of false membranes and general toxzmia. 

EUolocfoal agent : · Diphtheria' bacillus {Corynebticttnum 
dipltleriae, U!IDer, 1884). A motile germ, with metachro
matic corpuscles (BABES-ERNST). Three types: gravis, mitis 
and inle....udius, with different degrees of path"'!euiclity .. A 
powerful exotoxin. 

Incubation : 2 to 5 days, sometimes more. 

Dlreet contacfon : From a patient, a convalescent or a 
germ-carrier. · 

Indirect oontaclon : From any article contaminated with 
the pathological products of the patient. 

Portal of entry : Tonsils, mucous membranes of the nose 
or mouth; rarely, wounds or other mucous membranes. 

Looallsatlon : At the portal of entry. The toxin is diffu
sible. 

Symptoms : Pallor, moderate temperature, vomiting, 
sore throat, false membranes, sometimes late paralysis. 

Clinical /amos : diphtheria of the tltro<U, nose or larynx 
(croup), tracheo-bronchial diphtheria. 

More or less marked general toxzmia, manifested by 
visceral disorders (supraenals, heart, nervous system, etc.). 

;H alignant, hyperto.ric diphtheria : from the outset, 
alarming symptoms ; excessive pallor, marked ·hypertrophy 
of the submaxillary lymph glands (proconsular neck), 
greyish false membranes over the whole of the back of the 
throat, fetid breath, nose-bleeding, bleeding of the gums 
and lips, vomiting of blood, ecchymoses of the skin. Cylin
druria, azotemia, myocardial symptoms. Rapid evolution 
in 4 to 5 days. Combination with other germs increases the 
malignity of disease. 

Prognosis : Grave in cases not treated with the specific 
serum and in the malignant, hypertoxic form. Favourable 
in cases treated from the outset with serum. 

6 
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. Channel& of ellmlnatlon 1 False membrane~~ and exudate 
from the nose and. 1;.hroat. .. . , . ,., .. 1 . ,., >~ 

1 
~ ,j. • ~ 

Resistance of germ outside the body ~On any contaminated 
article . (bedding, clothing, fomites, etc.) . the germ may, 
persist for months if protected Jrom }.igh* and desiccation. 
! Laboratory 'diagnosis!· Identification'· of germ in• false 

membranes by direct examination under the microscope 
and cultures on selective identification media,.;,;,, •" ,, i 
, Treatment: Specific at~liloxic serum treatment. 10,000 .to 
Joo,ooo antitoxin units according to the clinical form and 
time of administration, and even more (soo,ooo) in hyper
toxic malignant forms, until the general eymptoms and the 
false membranes have disappeared. As the· aerum neutra-l 
1ises only the to'!'il>- 'which i:! still free (not yet fixed in the 
body), treatment' m~~ 'be b'egt!n early, in adequate quan
tities and admfqls'~er!d 'b., "s',.Oa!taneous, intramuscular or 
intravenous jnje¢tion, accorruirg\to the time of administra
tion and the cijn_ical'f&ap

1
(pj ~~i.l· · · · · · , ; 

Combine spe~ific vrlccine :lrfatment with the anatoxin 
(p. 221). ,Vi~n~tC and B/•p~ephrin and strychnine are 
useful ad]uvatits':' ....... ..__ , .- . •. _l-~~ · · · · - · · · 1 • .-

In case of cr~:'\ntt.b~wii'~honld be performed. · · • 
Prophylaxis .. : Co~~r~·~otification of case&.: IsolaUc;n 

~~patients., ~- . ·; ·. 1 •. ~ ,_,_· ... _
1 

:, /. 1-;-. . .' ,., 

Compulsory •mmunasalaott of children (1 to 4 years) with 
diphtheria anatoxin (p. 221). . · · · · ·· · · . · •:. 

· Identify susceptible children by ScHICK. testing {p. ·~o41' 
and inoculate them with anatoxin. · ·· · · ·· · · " · · 

. If there. be risk o_f .infection, ~unise ~:'ft~d~t~Iy' ~ 
co~tacts With a pos1tlve SCHICK. test )>y InJecting 1,000 
umts of antitoxin and maintain this . passively acquired 
immunity py anatoxin vaccination.' " . , 1 •.• ; .' • , , , : 

Disinfect pathological products and contaminated fomites 
!Lnd clothing. . . . 
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TABLB BBC:APITULATIKG 1 THB BXAifTRBMATIC: FBVBRS (RIC:KBTTSIOSES), GROUPED ACCORDING TO VECTORS 

Infection in guinea-pigs Weil-Felix test 

Etiological Reservoir Vectors 
Disease of virus aSEarent inapparent agent ( ease) OX 11 ox. XK 

----
1. E:r11111MifUIIie !f!xllvs RiclleUsill ~IIi Man Louse ( Ptdi- + + +++ ± -

(epidemic, biston ). (da Rocha-Lima, culus COl'-
1916). fJOI'is). 

Brill's disease. Ricktllsill fwOWIIZtki Man Louse ( Ptdi- + + +++ + -
culus cOl'-
fJDI'is). 

----
2. T"'"ll Fovw Richtllsill pi..U.1111 Man Louse ( Pedi- - - - - -

(Five-day fever, (Riekeltsia ptdi- culus cor-
Volhynia fever). culi. Topfer, 1916). pDI'is). 

----
3· Mwiu Typllvs RiekeUsill moosm Rats Fleas + + ++ ' -T 

rdemic). (Monteiro, 1931). Scrotal reaction 
one's disease (benign 

endemic Australian T.), 
Urban tropical typhus 
(Shop T. of Malaya), 
Toulon ship typhus, In-
dian typhus, etc. 

----
(3-1) Intermediate Form RickeUsill moosm. Rats, Fleas and occa- + + ++ + -

occasionally sionally lice. Scrotal reaction 
Tabllrdillo (Mexican 
typhus), 
Manchurian fever 

man 

(Manchurian typhus). • • 
I ----

4· •B- Fever• Rickettsia conori ~,wildand pog tick . + + ++ + late ± 
(exanthematous, Mar- (Brumpt, 1932). mestic ( Rhipicepha- Scrotal reaction 
seilles fever). rodents. Ius san-

• lf!.<ineus) . 

Kenya tick-bite fever. • Rat Ticks + + ± +late ± 
Scrotal reaction 

' 

South-African tick-bite • 
fever. 

Wild rodents l Ticks + + 
Scrotal reaction 

+ +late +late 

I 
Indian tick typhus ? ? ? + + - - + (Megaw). 

! 
Scrotal reaction 

----
s. Rocky M ounlllin Spotted RickeUsia rickettsi Rodents Ticks: + ± ++ + ± 

Fovw. (Wolbach, 1919). ! (Dermacentor Scrotal reaction 
A ndersoni). 

SGo Paulo Typhus. Richtttsia lwaziliensis • .Ticks: + 
(Monteiro, 1931). (Amblyomma Rare scrotal -I ++ ± -

ctlfennense) . reaction 

----
6. japanese River Fever Rickettsia orientalis. Wild rodents, ~tes (Trombi- - + 

(Tsutsugamushi). field rats, cula aka-
birds(?) mushi). 

Mite fever of Sumatra. • Rat Mites 
l 

Scrub typhus of Malaya • ? • -± - +++ 
Indian typhus .. XK ? ? • type ... . 
Queensland coastal 
fever. 

? ? • 

Scharabeule (U.S.S.R.). ? ? ? 

1 Tablel for a tlcl4lled comparlaon between the varloua typea of tyPbul With rl&'ard to their epidemiolortcai, cliDical, lmmunoloetcal and. experimental 
charact.en, will be found In tho Epldomi.ro,lcol Jloporl of tho L.o.N. 1988, pp. 115-188. 



RICKETTSiOSES; TYPHlJS ~AND i TYPHUS-UK!'; :~ 
I . . . • 

, .• t' _,, .. , .. ,,,,,,,,.,., ~IS.EASES. 

Latin = RickettsiosiS .. ,, 1 

French ,,. , .. =; F~lwrea ~xantMmatiqu"l!, ,,rickett,sioses, 
perman .. ,.,. = Rickettsiosen. .. ,. . .• , ... . ,~ ; , 1 
ltaiia.n :;·I. . = 1 ~ketts!osi, Jjfo e, ~qpet~e,.\lllili1·. 1 
Roumantan = Rtckettstoze. ' ,,,,·- ~ .. ;11 u 1 ,uJ 
Spanish , , , = Rickettsiosis. .. . . . . ~ - .'.~ :- · . · -· • ,_, ,, • . ... ' ·, -· -.. · •. n • JH<t .. _,s J£-~.'!IQ,,)JJ] 

.1· Hislorfe •(lowsewbonu}· ••N...U.emalic lyf>llus,' ·Eftde...U•·or 
,.,.,;...,·. '"""lltemalie· ·IY(Jh..s, -Treftl:lti · jMJ.r; · Bowklflft....,. 
ftt~or, . • RIHilty • · M ounlaiJo spotud Jowr,. '/4P"-· ·rivW f110W 
(Tsutsugamusllih ttc.·:- ·, ·-, ,., · ;tq 'H! j;r :li·1r...-r11r. -. -,l:·() 
··.;These are•diseases in which the-etiological:agent·beiOOgs 
to the Rickettsia group. ..- '"" I· r • ' ~ 
'. ''Common · eharaeterlsUes ':'''Similar.' clfnicaf '' sy.iiptori.s : 
iever, a more or less pronounced typhoid condition, generally 
•·petechia:t·eruption.-·)", .q: ~···.o t : thh;1 ...... ;,,~~ JtJ.if"!.,~;ll 
~-·The etiological agent3 are nolated •by their morphological 
lnd ·biological characteristiCS:i 11 ' 9."i•.J t; 11_••:· .. ~:r.;l nJ·:.<N 

'··•Transmission- by insect v~ ~ •lice, ·fleas or arachnoid&: 
1isAS·o:rotherac4rinffl.'·i ,',;! ,,-;, .. : 1 ···;f . . ··-t ~. Ja~rr~-J 

n As 'a resolt·-<~f· these ·affections, •>the serum 'of' patients 
il.cquires' the<' property otr·specifically: agglutinating the 
Proteus (OX11, OX1, XK) (test of WEIL-FELIX) and· homo< 
_!ogous Rickettsiae.•'~' • ''·' ·Jot; .···•t·-·!f': :-1 ... ~,-,.,u! 

'·' Fot·further'details, see inset Synoptic Table<.''·" '"'""""'' 
"' .-~;}[I ':"d! 
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Italian ! , - Tifo petecchiale, Tj~ es~n~ma~~~:;: .'I 
Rouman. =· Tifosul exantematlc., , · 
Spanish = Tifus petequial; Tifus exantematico, Tifo 

europeo, Fiebre petequial~ , 1 , 

A specific, I acute; infectious and epidemic disease, charac
terised by a sudden onset, marked nervous symptoms, a 
typhoid condition, a petechial eruption and usually termin-
ating with a crisis. . · '· . · . " 

Etiological agent : Rickettsia fwowazeki, a pleomorphic 
germ, of extremely small dimensions, not yet classified, 
staining by special methods. A parasite of the living cell : 
the vascular endothelium, the serous membranes, etc. 
Only cultivable in the presence of living cells.·· · ·. , 

Incubation : Extreme limibi u to 20 days; on the average 
8 to 14 days. . , , . · . • · . · 

~lrect contagion : Fr'?m one pe~n to. an<?~her, does pot 
eXlSt. Is conveyed by bee. , , ·. , , , 1 , • , 

Indirect eontaglon : From the excreta of infected lice 
(Pediculus corporis, sometimes also Pediculus ca-pitis). Lice 
which have bitten a case of typhus become infective 6 to 7 
days after absorption of the blood. Then the intestinal 
content of the insect is very rich in the virus. The trans
mission of the infection is effected by the excreta of such 
lice entering the skin through the abrasions caused by 
scratching. .,. i 1 • 1, t . to ·,, / ·• , • , . . \ 

Laboratory infections are very common, through the 
mucous membranes and conjunctivlC, during handling of 
the virus. 

Portal o[ entry ; Skin and mucous membranes. . . 
Loeallsatlons : A septicremic disease : the blood is 

1infec
tious throughout the course ·of the· disease and the early 
days of convalescence.,. ~erivascular nodules (FRAENCI<EL, 
1914)· . ' . ' 

Symptom• : Sudden onset,· rigors, fever,' intense head+ 
ache, congestion of the face; congestion of the conjunct• 
iva of the eye-balla without watering or nasal catarrh 
(except as an early symptom in cases of laboratory infection 
through the nose). The following day, an appearance of 
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-Intense tol<lemia" Between the fourth and seventh days of 
the disease, sudden appearance of the eruption all over the 
.body except the face and neck : isolated red blotches, of an 
~chymotic tint or having .,.ppearance of petechiz. Pros. 
.vation, delirium, ·"ollapse. About the,.14th or,,Jsth day, 
as a rule, defervescence and disappearance of tbtl torpor. ~ 
long convalescence, debility and asthenia. Very complete 
·and prolonged immunity follows. ·• ' · · · · ' , ' ' 
•·· In serious forms, nervous symptoms'(bulbar phenomena) 
predominate. Death may supervene between the 9th and 
J,2thdays ... · ·r·,,t•r• ·'·· .,.;.,,.J ., .. 1 • 1 1:, • 
~ . In.mild torms., symptoms are Jess pronounced and some
times .even.there is no eruptiot~ .. ·,Diagnosis is wssible only 
,l>y· the WElL-FELIX serum. test. , . . .. , 1 , , , · , 

In certain cases, the infection is inapparent. , , . ,, 
, Prognosis : Variable, favourable in the case of children, 

fatality increases with age. It varies according' to local 
endemic conditions and the absence or presence of regional 
immunity. On the average about 10%', it may reach 35 'or 
•40% · (Roumania, winter .of ~916/17). ·· ' ' ' ' •· ' "'" "' · 

Channel of eUmlnatlon: The blood is virulent!· '" ·n ,.,. 
'>. • ·Resistance· of germ outside the body : Indieces. of the 
vector, probably prolonged at a low temperature,• " · , ·, 
J ,, Laboratory' diagnosis : ''The :!WElL· FELIX' 'test'' applied 
after the first week.· Agglutination. of ProleiiS OX••, ·with 
serum of the patient at 1:100 is regarded as 'Jlositive.•· A 
llimplified and rapid.·test (KUDICKE·STEUER) may •. be used 
fof!Communities .. ~J ·-~;J ._.,, .. , .•.• ,,. 1 '"' • • ,.~,.·,, ·.•n. r· 1 

·>'Treatment : General; symptomatic.'· Senme' of ·• cOflva
lescenl administered in large quantities and from the outset 
giveS excellent. tes.ultsJ . ·· , ·, . : 1 : • ! ·- ~ • :J i 

•·· Prophylalrls: Compulsory notification of disease. "Isola· 
lion of patient after he and his effects have been rigorously 
and completely deloused.· AU contacts must be· kept under 
supervision for 15 days. In case of an epidemic, c:ollective 
delousing of lice-infested' communities."··· • ,,_. ~·~·-.' : ·· i ' 

;; Preventive vaccinaliot&: of medical .and I auxili8rY per~ 
sonnel (p. 218). In· zones ·much infested .. with the disease, 
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preventive oerum ·prophylaxis with serum from a eonva. 
lescent (p.~ 267)~, i, -.,.; ·., ·: ·, :. ,, .. r·Jh ~•-·1 ~ .r ... ·'~r.·->-::~:, -.. It 

'"'The Healtfl Committee of the Leagw· of Natiotis bas adopted 
the ' following conclusions reached · by ·a· · Committee of 
Experts (which met from February 8th to totb, 1937), with 
regard to the different methods of vaccination proposed : · · 
. • ' ,. . . . J ' ' . . .. I • • ' I 

'" (1) Living virus-vaccines. confer early. protection 
. ,, either by premunition alone, o~ by premunition, followed 
) ... by Pnmunity;. J ,,j ., :·. I'••!:·"' l,oll ,,-_,.,.I ··J· -1: ,,, 1-"l: r 

" (2) Living virus-vaccines, when they induce infection, 
···confer grealef', and hence fllidef', protection--i.•.: protec
, !·tion applying to a greater number of strains or species-:

than that which can be conferred by the same·viruses when 
killed." I I •' :••'• (_.I ''>1 o >il!o I ··-,,_I , 1,,,, I,, 

/'. '' '' • ) , ••• J' ·-' --.. '., -·'I ' ( . _. -~~-,. T 
; . · ;n.e· experts were of opinion that these spei:ific methods 
of prevention usefully supplemented the classical 'methodS. 
:?-Vithout. ~owever suppr~g the~ .. ·.· .. ;:· .. ·~ . . ; , ·. ,-:.·.:··,·· ,·,, 

On the basis of these conclusiOils, the following measures 
were recommended;!. , "~ 1: t: r:! 1;T 1 ..-..it:t tt~ '"I'' 1:) 

, 1 ~ I. Measures Neo»IMIJ'tltkd i~ Jh~ Cn.st>fJ/11 .Titrealltltd 
Epidemic.t: . . _ .. ll'·r 1. :._, l. 'i .~< .,, 

... , "Jn the event. of a. threatened epidemic, and without 
, 1 awaiting the appearance of tho 1irst C&Sell,, the following 
1 measuresshouldbetaken.: ... J, J· ,._;"'I ,•; 1 .• ''.:1.;.: 

he. "·(a)>Organisation arid operation of ll systematic and 
periodic delousing service among the troops and civilian 

. , popui;Ltion,., including ~llfugeos an<j. . tho, fi<>~Lting .. pop~la-
1_ tion ., , :f't,•: ·~II',<" •'.: o ,'•• '·•, .i ;r, j •·lf·t··t· :!d.·\ , .,1 

This service (shower bath, after lathering the body 
.. with soap and rubbing it with insecticide ointment, and 
., passing the. clothes through the . .llterilisers) should . be 
,.,staffed with personnel specially_traiueq, in ,advance.\ .. ,~ 

··:1' ·-ot·j' fl ... 1., .,_._,} 'I •. !. ~I '!• ..... j I• ~ ~ 
1 Tbe lunc~iona of tbia eervioe ~nd the training oJ U.s 1tart ere mode 

very much 11mpler by the adoptaon of the newer method of delouaing 
both body and clothing by 1nsurnatlon 'Cinder the clothinc (without 
11Ddn1111Dg) of •. powder ...,taillilll' lO')I, D.D.T. 
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i ~ " {b) Organisation of a'. "igilant service for the early 
,detection of typhus cases.; 
_ ., " {c) Preparation of a plan tor the isolation of patients, 
including their conveyance· in vehicles easy to delouse, 
and their treatment in hospital. Arrangements must be 
·made for the extension of hospital premises according to 
requirements. 

" {d) Preparation of plans for the isolation of infected 
localities (sanitary cordon, food supply. of the population 
,isolated,. etc.). , 

" (e) Formation of stocks of serum of immunised ani• 
mals. Organisation of a service for obtaining serum from 
convalescents anq storage of all necessary materia} for 
that purpose. · · ' · · ' 

"(f) Vaccination with a killed vaccine of all the medical, 
sanitary and auxiliary staff.'' (See below.) 

.(c.l 'J.t.~M~:.S~r~ ~~~O..:~~d ;~',},~ C;;e of d~ Epide;,i,. 
"·" In the case of an_ epidemic

1 
it will bl. necessary~ .. •.J 

· " To intensify. measures of delousing and detection : 
" To apply measures for the Isolation of patients and 

typhus foci; 1 '" ... _. ·" • • • · · ;·u. Jl- .. 1,, •· 1 

, , ." 'fo collec~ and use the serunl' of"convalescents. , I 
" tn addition to these measures, the following wiU be 

necessary-: ,r , . , 1 .·\ .. -.h hl<' ·r . ~ nt-~~:1.-:·;;··~r 

· "" {"J The immediate use of the serum of convalescents 
or o serum in stock, which is strongly recommended as a 
preventive measure, in the first place, for the health and 
administrative personnel in contact with patients. with 
the exception of persons already immunised with killec( 
vaccine for more than one month and less than twel V'l 
months, and, in the second place, for persons having 
already come into contact with patients. -

-" " {b) The .:0..SS vaccinatloa of .the. ~ili~y and ~ivili~n 
population of infected localitirs. 
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·; : · • ~ A!l killed vaccines cannot at present be produced in 
large quantities, use may be made ot living virus-vac
cines .••• "but their preparation requires a technique 

" and a rigorous supervision which in practice are not often 
·~available 1 , __ ,, ,, ., ., ,!_,;,; .;; .. ,;: 

·A 11ti-e:ranthematic · vaccines l : V acclnes prepared ·with 
killed or with living germs are used : ·, ,. 

1 • A. Killed vaccines 1· 

,,, WEiGL's and' Cox's I vaecine$ l (CASTAilEDA-DuRAND), 
mouse's lung vacci11e (p. 219), GIROUD's rabbit's lung 
UGC&ins. 1·; • 'J,r- 1 1 i•'l,- •· ' 

J'_·B.'. Living viriiS-rJaccines -~ 
,. Bi.ANc's vi.....S-vaccine, LAIGRET's' virus:vacciiu '(p.· 2IS). 

TRENCH FEVER 

Detailed intemalional nomenclature (1938) : No. 39 e (a), 
• \ ·, • , •' ,. . •· I 

Latin = .febris Wolhynica, Rickettsiosi quintana, 
· .... · Febris neuralgica periodica. ' · · ' 

French , , • : .., Fievre des tranchees, Fievre· de .Wolbynie, 
;.,·:. -. ,_·r.: ~ .. , Fievre des jours.. .. , , . · .. ,.!""' •• 

German = Fiinftagefieber, Wolhynisches Fieber, . , 
. Schiitzengrllberfieber. . 

It;Uian . ..; 'febbre quintane, Febbre volinica: \<ebbra 
'd '' della trincee. · '· · ' 1•' • - - " 1 

Roumanian = Febra de clnci zile, Febra de traniJee. ' 
Spanish., , .... "!' . Fiebre de cincq dies,, Fiebre .de .l,as · trin-

r-. r.r ,,.;! "• ,,_,,.,,chera&~;: •i .;~·,·:J.'I .~~~11di' L/ -,;,.• ~ }.l 1,) 

I 'A ~~ilic; acute and 'epid~mici dise~ 'observed among 
soldiers in war-time, more rarely among civilians charac
terised by a s. udden onset, a recurrent type o( fe,;er and, a 
Rubella-like exanthem. · · · 
" ' . ' . '• I •. ' ' 

;. .,. •:•:· 
1 Cf. BtltAUD..t Y.: • The Preaent Menace of Exanthematlc Typhua • 

(Bull. Hea/lh ur,. L.o.N., Vol. It, No. l, 1943/44). · , 
'Jiarold R. Cox. 
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Etiological agent :1 Ridelhia quitolatsa ·( = Rickettsia 
pediculi), a pleomorphous micro-organism, not yet classified, 
of extremely small dimensions. · · 

Incubation : 8 to 20 days . 
. _Direct contagion : No case bas been observed. . . . 1 
Indirect contagion : Infected lice ( Pediewlus CtJf>ilis or 

veslimenli}" Inoculation with the excreta or contents of an 
infected louse results from scratching .. Lice are infective 
for at least three weeks after biting an infected person," 

·· Portal of entey : Skin (lesions due to scratching). 
,.• . 

- Locallsatlons : A septiczmic disease; the virus is in the 
circulating blood for the whole duration of the disease and 
for three -months afterwards or even longer (BACOT). .. "'; -. 

Symptoms : Sudden onset, headache, pains in the lower 
limbs (tibias), orbital pains, nystagmus, giddiness, sweating, 
enlargement of the spleen and a maculo-papular exanthem 
on the chest,. back. and abdomen. The exanthem may 
disappear after 24 hours or even earller. Fever of a recur" 
rent type with frequent relapses. The first access of fever 
(3 days) is followed by a s-day period without fever, then 
follows a further access of fever for 3 days with a new 
period without fever and so on. There will be from 3 to 7 
accesses of fevel' at fail'ly. regular. intervals .... The disease 
lasts for from S to !i weeks. 

Prognosis : Favourable" ' · 
Channels of ellmlnatton : Blood, urine.: 
Resistance of germ outside the body : More resistant than 

other Rickettsi;e. After 4 months, the dried excreta of lice 
81'8 still infectious. 
~ Laboratoey diagnosis : ? ' . . 

Treatment : General, symptomatic. 
Prophylaxis : Compulsory notification of disease. Delouse 

and isolate patient. Disinfect clothing and fomites. PersonS' 
who have been in contact with patient must also be deloused 
and kept under observation for IS days. 
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. . ENDEMIC, BENIGN TYPHUS .''·. 
· Murine, Flea-borne Typhus. .Tabardillo 

Detaikd intematia..al nomenclatwe (1938): No. 89 b (a)~ 

Latin _: 'Typhus" endemlcus benlgnu•C· T. I• endeml~us 
··1 ~ ·~· murinus.-·.: ,,.r · ~~~~ : f'·.·i 'nt·~ Jn.·'<~rl 

French · · ,;. · Typhus · · enMmique · ben in (Murin)," Fievre 
· • . · nautique de- Toulon,: Typhus mexicain • •. '" 

German · ""' : Rattenfieckfieber, Muriner Flecktyphus. '· , .. , 
Ita!. .. Tifo endemico benigno, Tifo murino, ~rmo-

. tifo sporadico (di Catania).'· ' ··· ··· · 
Roum. I -. Tifos exantematic endemic, ·Tifos. murin, Tifos 
1. · exantematic al lumii noui. t · r • • • • ~ • • -: ' 

Span. · ~ Tifo endemigo" benigno, Tabardillo .. ,, 'fifo 
,'1,,-.! ._,, 1 n: mejicano.~ •... Pinareiio (C~ba).:: lrrJflt:pn 12. 

, An acute endemic· infectious disease characterised by "a: 
sudden onset; symptoms of general infection,· a maculo-' 
papul~ exanthem and a bucco-pharyngeal eruption. ' :; ' 
:, Etlologleal agent : · Rickettsia mooseri, 1 a pleomorphous 
micro-<>rganism of extremely small dimensions. h parasite 
of ,the living _cell (endotheliu~. ,etc.), ..... 1.,., 1,., 1 L , , ,,-,1 
~ Incubatlon:'6oto2odays ...... ~··: ~-.-.· !rr '.JJ' 1 -::···t 
'·Direct eontaglon : No case has been observed. : · · · ···. ·• 

Indirect eontaglon : The fleas of infected rats:· Urine and' 
excreta of infected rats; sometimes lice"· 1 1 : lli'f)tt;:;{'1'1 

Portal or entry: Skin, conjun(:tiValo.lll,ci'J lo ,>, .. cr.:1) 

1, .Locallsatlons: A,septicaemiq ~feciioJ\,,, ~ la '"'''' .·,>1 
., Symptoms-: Sudden onset, symptoms of general infection. 
about 3rd or 4th day of fever, successive crops of spots,: 
first on the body, then the face, limbs,. the palms of. the 
hands and the soles of the feet. Bucca-pharyngeal and 

' ; '• •' I' '' ~ r'. , • h , ' I 1 '' ' • J tl·o 11! J.... .. ' 

'•·•In Mexico, In other• CentrtiiJ-AmeJ'IcanJ•oountrlet -ana'ld:·cblna, 
t.yphua 11 transmitted sometimes b~ neas and sometime. by lice. The 
virus moy therefore in these eountr1e1 present the characteristics either' 
of the mu_ri~e type or of thP. C'lmu11c type nr It mny p-resf'nt lntPrmtdiote-
charoder•stJCII, ' · · · 
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oosijunctival" eruption. The fever lasts fM ro days. ·Sudden 
10r gradual defervescence. · A long period ·of asthenia. ·, A 
state of immunity to the• murine .virus (Rick. mooseri) and 
also to the epidemic virus (Rick. prowazeki) follows.• · · I 
-• ··Ambulant clinical ·forms 'With attenuated symptoms. 
More rare! y serious fonns, with prostration and delirium. 

, . Prognosis : As a rule favourable in .the case of persons 
belonging to endemic regions. , Fatal cases among immi
.grants and. old persons occur, , . . , ,. . , .. , , 
'· · Channels' or elimination 1 In· man, the blood. In nts, 
urine and fzces .. ··· ·"' · <~' •. 1 

• , .... ·- -- '·"'' •• • .•• J •··ii· 
-' Resistance or' vlrns outside ·the body : Persists in the '!"at 
and in that of the vectors, lice and fleas of rats, Survives 
for a long time in the. dried excrement of ~~3111 .~~<:\.oJn! 

Laboratory diagnosis ~By WEIL-Fzu:x: "test as> frotri 'the 
IIBCODd week.., ·l"be ser~agglutinatioa :()f Prolel'.s O:X.~'' at 
1:1oo or more is regarded as positive, _ ·. .• .. , . , · \) 

Treatment:· General, symptomatic. ., '" • l' ! ···"1 

Prophylaxis : Compulsory notification of: disease." · Dis
infestation and isolation of patient ; disinfection of clothing 
and fomites.· The same precautions in case of persons who 
have been in oontact with patient : they must also be kept 
under observation f<>Y ·IS days. · 1 ' • •.. • • • • 

r. Deratisation.· ln·case of epidemic waves and for suspects; 
employ preventive vaccination (p. 218). · 
~• 1 I • ' - ' ' · 1 l · ' : ~ .I I • , ~ 1 • '1 •. i ' ' . • . ' I . 

'' J 
r • BOUTONNEUSE FEVER ·, 

Exanthematous Marseilles Fevet. :o l:.r.::coJ 

i~.· 'j:>el,iitei i+it~f,.ati;;.ti( i.c»~clatur~ i (I9~8J.1 f' :Ni;; s~ I (ca~. 
Latin• u. ,;,;,·.Febris'' exanthematoss • mediterranea, Febris 
."'"',. •f::r1·..,,j,._. -verrucosa mediterranea. '·· ' 1 

French = Fievre boutonneuse;· Fievre' exantMmatique 
'" "' I. ,, II "•du littoral mediterra~; Maladie. de Coaor 

et Bruch" .. 
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German.= Beulenfieber, ·Exantbematiscbes Zeckenfteber. 
I tal. .., Febbre bottonosa, Febbre di Marsiglia, Tifo da 
, · ... , . . zeccbe minore, Dermotifo benigno,. : 
Roum. ·. ,..;. Febra butonoa.~i. ·. · ,., · : " '· 
Span. e ·= Fiebre botonosa, Fiebre exantematica. medi-

·" : ·' , ,, .. terranea (de Olmer), . , .. , .. · . , · ,..,r 

· · A specific acute, infectious disease, endemic on the shiires 
of the Mediterranean, characterised by a sudden onset, a 
sore at point of inoculation (the black spot - Iache noire), 
eruption on the skin and mucous membrane~ of the, mO\lth 
and throat, maculo-papular exanthem, etc •... ,,..,, . , ,. 
, . Eliological agent.: According tn most authorities.~ Ru~ett
.sia ~fi.OI'i~, ., 

Incubalion ::'$ to 7 days, rarely up to 20 days. ' .I /. 

· , Direct eontagion : No case has been observed .. , • ,.J · . .1 
: · Indirect contagion : · By the bite of an infected dog-tick 
(Rhipicephalus sanguineus);, '· ' 

Portal or entry : Skin, conjunctivz .. 
Localisation : A septiczmic infection. 

_ SymptOOll 1 Sudden onset, rigors, ·fever, stiffness ancl 
soreness of muscles, insomnia, headache, arthralgia, myalgia, 
constipation or diarrhrea, vomiting, ·reddish-brown . sore 
{Iache noire) at the point of inoculation with corresponding 
swelling of the lymph glands. , After 3 to 4 days of teve~. a 
general maculo-papular and sometimes petechial eruption, 
After 10 to 12 days, the temperature falls in lysis and the 
patient begins to recover. 

Prognosis: Favourable; rather more serious in aged persons. 
Channel or .elimination : Blood; .. c 'II j.: ; :. ,, . ! 

.:~. Resistance of the virus outside the body : In the vector, 
l<hipicephalus sanguinous, which is infective for several 
months. . Hereditary transmission of the infection among 
ticks. Dogs and domestic and wild ,rodent,& constitute the 
probable reservoirs of the :virus. , . 1 . , , , . 1 

Laboratory diagnosis : . Positive reaction to WElL-FELIX 
test but only during convalescence.. ·' ' , , 
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Treatment·: General, symptomatic. 
Prophylaxis : ·Disinfection of clothing and fomites of 

patient. Destruction of ticks on infected dogs. 

TRACHOMA' 

Detailed i .. ternalional flomen&lalure (1938) : No. 88 (a). · · 

ktin = Conjunctivitis granulosa, s. ~o~t~. ,,' 
French = Trachome, Conjonctivite granuleuse. 
German = Blllschenkatarrh, Komerkrankheit, AegyP:-

, ' ' · tische Augenentziindung, Trachom. · -' 
Ita!. = Tracoma, Congiuntivite tracomatosa. 
Roum. , , = Conjunctivita granuloasl (Trachom) .. :" 
Span. , = Tracoma, Conjunctivitis tracomatosa. 

· A specific, contagious chronic disease of the conjunctiv;e, 
characterised by the appearance of hypertrophic granula, 
tions followed by cicatricial contractions of the eyelids. 

Etiological agent : Accepted by the majority of author, 
ities : Rickettsia lrackomatosis v. Prowazek, idem Halber· 
stlidter & Busacca (1933) ; Cuenod & Nataf (1930); Foley 
& Parrot (1937), etc. A filterable virus (?) (NICOLLE, 
Cu:ll:NOD & BLAIZOT). • 

IncubaUon : 8 to 10 days in case of natural infection, 
3 to 7 days in case of experimental infection. 

Direct eontaglon : Somewhat rare. Special susceptibilitY 
of children (below 5 years: s8.7%). l 

Indirect contagion : Articles soiled with lacrymal secre-
tions and perhaps nasal secretions. Flies, lice ( ?). 

Portal of entry : Conjunctivoe. 
LoaallsaUons : Lymphatic follicles of the conjunctiv;e. 
Symptoms : According to McCoLLAN and CoRNET, there 

are 5 stages in the evolution of the disease : rst stage, laltfll 
trachoma; 2nd, conjunctival lesions with hypertrophy of 
the follicles and infiltrations of the mucous membrane, the 

1 From the Greek: rough, uneven. (Localised Rickettsiosis 7) 
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periphery of the cornea being also affected ; 3rd, appearance 
of pannus and of follicular marginal keratitis ; 4th, com
mencement of scarring ; sth. formation of scars around the 
conjunctivz of the tarsus and opacification of the cornea. 

Prognosis : Varies with the tinie at which treatment is 
begun. Generalised trachoma can rarely be cured without 
seoous complications affecting the eyes. . If treatment is 
applied in good time, cicatrisation and cure result without 
complications in 95% of cases. ·No period of inimunitv 
follows. · · . . · · · 1 ' • 1 

,- - ' • : : ! .• :··' -, 

ChannelS of elimination; Conjunctival, Jacrymal and 
probably nasal secretions. . . , , .. . . , , : " 

Perslstenee of the vlrua outside the body : Destroyed 
by heat at 113o..122°F. (45-so•C.) in Yzan hour (JULIANELLE, 
HARRISSON & MoRtss) ; at ordinary room temperature in 
24 hours ; at 32°F. (o•C.), still pathogenic after 8 days. 
Cannot be preserved in glycerine.• : , " ·. ·. ' 

• , J l • I ) '' • • ' ., • I 

. Laboratory .. diagnosis: . Identification • 0f, PROWAZEK· 
HALBERSTADTER bodies in the epithelial cells, obtaining them 
by means of scraping the diseased conjunctiva>; this ,should 
particularly be done a.t .the outset of the disease ..... , 1 . 

Treatment: Medicamental: sulphate ·of copper · 2%: 
nitrate of silver. 1%,. etc.•. Physical therapy:· scraping, 
brushing the diseased conjunctiva>, diathermy. etc., surgical 
treatment for intractable scars. ; r;,. I .'' •'· 

Prophylaxis : Diagnosis and isolation of cases.'· Measures 
of personal hygiene, etc . .- · . . : : ·-:~~ .. ·.1, ,._, f:·~l!!."li 
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CHAPTER II 

INFECTIONS CAUSED BY FILTER-PASSING 
VIRUSES 

· (Virus Diseases) 

: .1:. 'GENERAL 1 fEBRILE DISEASES ... ' . ' ' . .. . . . . . 
With a pustular eruption : Smallpox, varioloid, alastrim, 

cowpox, chicken-pox, shingles. · 
With ll vesicular eruption : Herpes. . , 
With a maculo-papular eruption:' Measles, ·German' 

measles, fourth disease, fifth disease. · ' 
Of • septic~mic character: Dengue, yellow fever, 'sand fly 

fever. · · · ·' : . , 1 · · · 

POX DISEASES 

Caused by related filter~~g. viru~es, characterised by 
vesiculo-pustular eruptions of the skin, often associated 
with a pronounced epithelial proliferation. ' · 

Epidemic (except shingles) and highly contagious. 
An infection with one of these viruses iu some cases 

confers immunity from the others. . . , , , 
, ( 1) Smallpox . 
. (2) Cowpoz,.' , 
(3) Sheep.pox (Variole des ovides, Clavelee) .. 

, .(4) Goat-pos (Variole caprine - variole des chevres). 
(5) Horse-pox (Vaccine des solipedes- stomatite pustu .. 

leuse des chevaux ( ?)). .· · · 
,, (6) Swine-pox (Variole. des pores-, tavelle; tavellure) • 
. , (7) · fJird-l'o•, (Varioles aviajres), 
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IIIALLPOX (RUMAII) 

Detailed iw~erwtAJiOfl<JI '""''"u;lature (1938) : 

Latin = Variola. !tal. 
French = Variole humaine, Roum. 
~ "'??;. '. ·' petite verole (v). -~-- ~ 
German = Pocken, BJ.ii.ttelll.(v). 

No. 84L 

Vaiuolo. 
Vlrsat. 
V~Jio:',o 

An eruptive, endeiJI<re.pidenaic .. highly contagious disease, 
transmissible by inoculation, characterised by an exanthem 
of a vesiculo-pustular type. 

Etlologleal ~eat : A filterable virus (CASAGRANDI, 190H) 
maintains vitality in glycerine. It can be cultivated on the 
chorio-allantoid membranes of a chick embryo and in tissue 
caltures ifl vitro. 

Dimensions : ll5-I7S Dll'· Elementary corpuscles des
cribed by PASCHEN. By passage through other animal 
species, cowpox virus is obtained by mutation. Cross 
immunity. 

lneabatlon : 10 to 15 days, latent. 

Direct eontaglon : C..ntact owith a diseased person or with 
infected products : expectorations, saliva, etc., or even 
with pet"!!n•·in a state of latent infection. 

ln4lreef eonladon : Contaminated articles; third persons 
who have been in contact with patients; insects (dies). 

Pertlll of eDti'J : The air passages (nose and throat) ; 
entry also possible by the digestive tract. 

LoeaUsatlons : .\ general septica>mic infection, localised 
111 cells of organs derived from the ectoblast and mesoblast. 
Presence of characteristic formations (cellular inclusions) 
in the epithelial cells : Guamieri bodits (which, according 
to HIEIIZBBRG, are composed of an agglomeration of ele
mentary bodies enveloped in a capsule). 

S,mptom : Period of invasion : 3 to 4 days. Sudden 
on"''· ''iolcnt rignr, tcmper,.ture (104°F.--4o0C.), he,.dache 
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and 'backache) vomiting,.very intenee. atiif- Uld smeaess 
o£ ibe: muscles,. congested i:ondition· of .mucous membnme:s 
and ·• prodromal nab, 'OfteD ,.ith a tendeucr to llalmorrhage. 

": i>.ri'oJ ·~t~~;.; ~':c:Yhi;~':(J.u.;at.io~"" di.ys);'~ 
terised by appearance of an exanllte"' (umtilicated vario~ 
pustules), wh1cb begins on the face and spreads rapidly (in 
4f8Jiours)

1 
and of., 1114ttl~'l.· .. '• • -, lo\t}. ~"'' 1 1'1 •I\ ,;._,;II'\ 

'· "The''sm&llpoic: exaiithein is' at· fifflt 'maevlii;} bui:'iOo~ 
b«cimes papular and .towards the ·~rd day· consi.S~· of· vesa-, 
eult~Utl papu!u. 'Ibe transformation of these into fnulules 
marks the beginning (about the 4th day) of the pwiotl of 
suppuration. Tile scars wlticll resuU pnsisl for life. 

OiO..tV!il ... ~ 
Dtwalion of lite tlisetJSe: 30 to 40 days. Permanent 

imMMil,..·iollows.. i1 ,· .. ·h·~·,,.-_,.,, ~.- ~r •.. •t·-'·"·~h~• \.---~'"' 1.\ 

''ProPos~~ :·Variable." Fatality' usu&ll)' fiom, go. to 3o%, 
IO'IIletimes Tiseg ~ 90%~- 1 '" 111 ~· :r~ ~ · .) >.'! .. ,.._ :, •! q lt>. • J·•·' 
'J1\t ,.; V l,ltli•.l ·• i ,,_.,n o.-.. ,•.·t•~ ~hi":" i•Hfi I olj P~.~ o~~ 'JHJ>:>i.J 

Channela of eUmlnatlon of YlruJ: I'Ibe ·content·· of the 
pustules .. ,,!.. n: :---:11 1A• ···~•:II :· "'~' •u•::J ••a! i'l ill i"! .. Hi f 
t•• ... ,i •··!• ,.(1 r•,· 1 .-, P• t. 1 ,~ ~ .. ·!.1:•• " t .• ,_,-~-~··· "''' ::.--., . ..-;·,~' 

Penlstenoe of ihe v~111 outside Ule llodr : Very .resistant 
to desiccation (persists for a long time in dwellings, on al1 
contaminated articles, etc.). 

LaboratOI'J dla,:nosla:tl "{if' ;Examination of patient's 
blood : leucocytosas with mononucleosis and myelocytosis. 
(:z)-~Itiocolation' .with ·conteuts .. •of pustules of rabbits• or 

fuinea-pigs through tbe skin. o~ comea
1
- PAv~·s II"SI. 

m rtant t· time o~ ~ide~ •'·''-•.~o~ ... ll .... l· 1.' 11 ''1 · •'"' r~ 
&:,t,p<? • . .;..::; f u• ., :' ,,~ , .·,,] h'''· t;.· r,:.,,, ri; ,,.,·:;_t·.d-1 

Treatment : Symptomatic. Curative : the Seiuin"of'' i 
convalescent mar be 'iried '(p':·::Z66)i' .,, ... ~ .. · ....... ,,, ·>Ill 
')&If '.,., !·,,;,_,, ··"·1 "'' t'-l .>l')&;t · h~n•d' "-tlllt': .~>hr.f,::~rl 

h l'rophJlalll ' Immediate com_pulsory notification• of ca.se. 
Isolation• of·l'&tient. ·Disinfection •of clothing and fomi
Membera .ot the household· a.ndrespecially··<tbose·suspected 
of baviug ·been infected should be isokted. r -'-t&iu origia 
of epidemic. .: .• ~l'<bn:• ., 
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,. C0111pulsory tJII&CitUJiitm against s....Zlpo11 of all new•bom 
c:biJdren, ·usually between the 3rd and 12th months.·: Revac• 
cination of children between 7 and 8 years and of recruits 
(21 years). In the case of an epidem1c, the revaccination 
m masse of the whole population in epidemic zones is 
resorted to. ' 'I-~ 0

l 0 • ,II,.' I 1' ,· 

I , , ~ , ' •,' ~ 1', - , , I I ~ • • I I' ' 

DuraliOfJ of immuflily COfJ/erretl by vaccit~aliOfJ ; ~ tc? 
7 years •. There are exceptions .. Compulsory anti-smallpox 
vaccination in a country is usually followed, in normal 
times, by the disappearance ,of the disease (p. 229). '.. . .. ·. 

VARIOLOID 

Detailed i..UrtUJiiOfJIJl ttomewclature (1938) : No. 8t b •. , 

Au atypical form of smallpox in which the papules do 
not reach the stage of suppuration. There may be prac. 

~~!r.:'C:~f~':J.~~.~~' d:~~.~~r,,~ c~~~~~ ~ ~e 
This form of the disease usually occurs in the case •Of 

persons vaccinated in infancy and in whom the degree of 
unmunity has since considerably diminished; • · · · 

' . • ' ! ', I , , I ' 

ALASTRIM 

Detailed ;..u,,.atiOfJal .. ~fiClature (1938).: No.' at b.·. : 

A mild form of smallpox, the existence o(which has been 
observed in America and Africa, likewise in England and 
Switzerland. , 1 •. •.· • ,... : r, ··•·· · r 

The disease begins with fever (rol0 ·104°F. ~ 39"-4oOC.), 
headache, sore throat ; there is no prodromal ras/J : the 
eruption consists of small papules which become transformed 
into vesiclu containing a milky. fiuid. . They d<? no~ leave 
IC&B. The virus of cowpox (Jenner's vaccme) _giVes •.mmu
Dity to alutrim. , . Alastrim doea not confer 1Dlrnumtyl to 
1mallpox. · · 
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·cowpox. 

1 .. Detailed inlefflalitmal tsomenclature .(1938) : J!ifo. 381, 

Latin ~ Vaccinia. 
French = Vaccine. 
German = Kuhpocken. 

' '·l 

Ita!. = Vaiuolo vaccine. 
Roum. = Vaccina. 
Span. = 

An infectious, communicable ·disease in cattle, charac
terised by a pustular eruption. Transmissible to man, who 
acquires immunity to both cowpox and smallpox. 
' Etiological agent : A filterable virus, closely related to 

the smallpox virus, preservable in glycerine, can be culti• 
vated on chorio-allantoid membranes. · · · 

Dimensions : 125-175 1111' (ELFORD & ANDREWES, 1932). 
Identification. after staining in,.the form of elementary 
)>odies. . ,. , . ·, . · . . , . 

Incubation t 6 to 7 days in cases of natural infection, 
3 to 4 days in case of inoculation with vaccine. 
; · Direct contagion ; Contact, with infected animals. 

Indirect contagion ; Through persons attending diseased 
animals (e.g., through the contaminated hands of persons 
who milk cows, etc.). · 
• Portal of entry : Through breaks in the skin or through 

mucous membranes. conjunctivz, etc.. . , ·, 
Loeallsatlona : As in smallpox (cf. Smallpox, p. 96). 
Symptoms : An eruption of non-umbilicated vesicular 

pustules surrounded by a red areola, on the udder of a 
milch cow. The eruption may sometimes be general. The 
pustules ulcerate and dry up in about 2 weeks after their 
appearance. , ". 

Prognosis : Generally benign when the eruption affects 
only the skin. Eye accidents serious. 
' 
1. •· Compllcatlona : Appearance of accessory eruptive ele-
ments, caused by secondary inoculations resulting from 
acratching and by contamination of the vaccine lymph 
used. Accidental inoculations of the conjunctive, etc. · r 
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Tnatmeat : Not importaut. ill view of benign course of 
disease. For complications : symptomatic treatment . 

.... !Qiam : Previous VGUiftiJliott of persons who atteud 
and milk the cows (p. 229). 

Latin 
French 
C.,rman 

CHICKEN-POX 

- Varicella. 
= V aricelle. 

Windpocken, 
Varizellen. 

Ita!. Cristalli, Ravigli-,ni, 
Varicella. 

RollDI. = Virsat de Vlnt. 
Span. = Varicela. 

An acute, eruptive, infectious disease affecting mainly 
infants, characterised by slight fever and a polymorphous 
veaicular emption ap~g in successive waves. 

B&lolocleal agent: A filterable virus. In the contents of 
,·esicles, PASCHEN has fouud elemu1tary l>odi6s (identity 
oi tllot virus with that of shingles). 

Ineuba&lon : 2 to 3 weeks. 

Direct contagion: From the patient-highly contagious. 

llullreet contagion : Articles contaminated ., .. ith the 
discharge from the vesicles or the sali\'a of patients. 

Portal ol ea&rJ: The air passages (nose and throat), etc. 

LonD•aUoDI ; A septiczmic disease. with localisations 
in the skin. 

IJIDJio- ; Peri<Jd of i11vasion : debility, fatigue, Btifln-
aod 10rene1111 of mUIIClea, moderate fever. ·' 

Period vf eruf>l•ott : successivt and irregular eruptions of 
spots which become successively J~U~Cular, paftul4fl• and 
uuieular without suf>Pur4li<11. 

General condition J!ood. Duration : 1 week. The dilease 
is followed by a condition of pennanent immunity. 
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PropOIII : Favourable, a very mild diseMe, complialtions 
are rare. 

ChaDael of eUmlu&loD : The skin eruptio~, . _ , , · .• 

R8111Wice of Ylrul outside &lie bod)' : Sm..U, , Bui ,~e 
vitality, so that germ-carriers are infectious for a very 
short time. · · · : 

Laboratory dlapoals : PAuL's test gives negative results 
in ehieken-pox (no specific lesions on the cornea of rabbits). 

Treatment : Symptomatic. 
ProphJlallla : Isolation in home until cured. Disinfection. 

Serum treatment with serum of a convaleacent may be 
applied as a preventive measure. 

SBJI(GLBS 

Detailed iniMnllliotiiJl -IIH11,. . (1938) :. ~0; .... 

Latin = Herpes zoster, I tal.. ... E~ zoster, 
Zona. na. . 

French = Zona. Roum. = z.m.. 
German - Zoster, Gurtel- Span. = Zona, Herpes 

rose. Zoster. 

A specific acute, infectious disease, characterised by a 
vesi!=UIM eruption, affecting the area of skin corresponding 
to one or more nel'Ves, generally accompanied by 'riolent 
neuralgic pa!Dll. :' · 

BUolqlaal .,ent : A filter-passing virus related to doat 
of chicken-pox ; also, in the view of some authorities, to the 
herpes virus. Elementary bodies have been observed in 
the content of vesicles ('PASCHEN, 1933). Dimensions not 
yet ascertained. Cannot be preserved. Dll CASTRO TEIUIRA 
l:laims. to .have c;ultivated it (in 1936) on the choriO,aiT&i\toM! 
membranes of a chick embryo. 

laeallaUon : u to 15 days. 
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c. Dlreet contagion : . Probably by · contact with liUffeters 
from shingles. 

Indirect contagion : ? · 

Portal ol entry : Not known. 

Locallsatlons : A neurotropic virus. Causes lesions of the 
skin and nervous tissue. 

f • .• , ./,0:7• i( ··-~! 

Symptoms : An acute infection, characterised by a vesi. 
cular eruption and by pains about the roots of one or more 
spinal nerves or about a sensory cranial nerve. The erup
tion which takes the form of successive crops .has three 
phases: macular, vesicular and scabby. The pain,. which is 
very acute, resembles that from a bum and is both super. 
ficial and deep. Duration : 2 to 3 weeks. 

Prognosis : Favourable. Temporary immunity follows . 
. - . 

Channels ol elimination : Lesions of the skin. 

Resistance ol vlrns outside the body : Very small. 

Laboratory diagnosis : Not resorted to in practice. Intra• 
nuclear inclusions : LIPSCHCTZ acidophil zosteroid bodies : 
PASCHEN: elementary bodies in the contents of vesiclesi 
The histopathological lesions of the skin are characteristic ! 
infiltration of the dermis and " swelling degeneration " of 
the epithelium (UNNA). 

: Treatment : Sterilised inert powders to prevent septic 
suppuration of vesicles. Anti-neuralgic treatment. Ultra
abort-wave treatment. Serum from a convalescent •. 

Prophylaxla 1 Avoidance of contact ·with sutlere111 from 
shingles. . ., , 

• • • 
b~· Surrtpl.omatic Shinglu; In the cou~e ~f varioualntoxications (arsenic, 

lnnuth, mercury1 pota11ium Iodide, ergot, morphine, In diabetet, gout 
and eclampsia}, tne appearance -or aymptomatio ahinglea have been 
obtM"Ved of which the moat frequent type ta ar•eniral •umptomatie 
lhinglu. " .. , . 1.· :...·J· i 
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HERPES 

Detailed international nomenclature (1938) : part of No. 153. 

Latin ' : a::: 

French 

Herpes simplex, H.: menstrualis, labialis, pre
nuptialis. 

=· Herpes,: H, simple, H. febrile ou idiopathique, 
, Bouton de fiiwre. . 

German = Bliischenaus- Roum. -· . Spuzeala, Herpes. 
schlag. Span. = 

= Erpete. Ital ... 
''An infectious disease of the skin and mucous membranes', 
characterised by the appearance of smaU vesicles coalesced 
in patches on a red base. 

Etiological agent: A filterable virus (DOERR, 1920), also 
ultra-filterable (LEVADITI &; NICOLAU, 1923). Can be pre
served in glycerine and can be cultivated on tissue cultures 
and on the chorio-allantoid membrane of a chick embryo. 
Dimensions: 10<>-150 m,u (ELFORD, PERDRAU &; SMITH, 
1933) -100 to 300 m,u (LEVADITI, PAIC& KRASNOFF, 1936). 

Incubation : ? ·· 1 
· ' ' -' 

Direct contagion : From a patient or carrier. . A sapro
phytic virus of the mucous membrane of the mouth and 
genital organs, becomes pathogenic under certain condi
tions : traumatism, intoxications, infections, a special 
physiological condition (catamenial H.)- Genital H. is also 
transmissible by sexual intercourse. 

- lndlreci contagion : Contaminated articles, saliva (Fiiigge's 
~ ~roplets "). , 

1 
• : : _ • , • • _ -t .: .. ; 

Portal of entry : Mucous membranes of. the mouth or 
genital. org~. conjunctivae. and. comea.,. :.- ,, . ,·:.·- 1 

.. -LocaUsatlona : Skin and mucous membranes. An epithe
liotropic and neurotropic virus.. Intra.nnclear oxyphiloua 
inclusio~. ·: . ..:-~~!-~ ... ;:·:-~·--· ~- ··:1- -r·- -,,_., 1 : • 

SymptoiD& : An eruption of vesicles coalesced in· patches, 
varying in number, "nan erythernatous:be.a&.•:.,Q>urse: 
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macules, vesicles, desiccation, .scab-heals without leaving · 
scars. Fever, neuralgia, stiffness and soreness of muscles . 
• & Prognosis·: Ai mild disease i· no immnnity;:n'\'" ll•\••1'\ 

. -~ Channels of eUmlnatloa. : ~ons pfJhe ~[{liquid fro~ 
the ves1cles). · ~:' .. 1 •-; •• :ry 

. " Penlstenee of Ylru1 outside the llod:P : Is a saprophyte.,·! 
. Lalloratoi'J diagnosis :Experimental litcicul~tion of raJ> bits; 

Dot much resorted to in ordinary practice. . ·· · ·' " · 
Intranwclear oxyphilous inclusions : In the epithelium of 

the cornea of an Inoculated rabbit. ·(LIPSCH()Tz, 1921, 
LEVADITI, HARVIE&&: NICOLAU, 1921, etc,),. LOWENSTEIN 
bodiu in. the ~;:ytoplasm ~~~ epithelial ,cells .of ,yesicles .in caso; 
of man. -.. ~.., J L·1: .- :: •• ~·.,! •!1 ., :ri 

, , t:reatmen& :, Ine~ sterilise4. po~d'i':S: t:? .acc<:leralt!. desic
catio~ ot~~cles._,; -j, ~n •:< 7. 11 . 11 • .r_: ,; -J• ,,,1··:.-:--,1:!•, 
"ProphylaO..:·Penonal hygiene.·· OccasionaLsmaU :epid,. 
mics in barracks• •. 

MEASLES 

·• -Detailed ·sntentationlll -1411W~1 ~938) :LNo. ~as.' J 
l'r'Lo ,: ,, ··1 :·, !" ••· ·. r•li'• 1 .u•·J••·It •••• ; .-1 "I •!•) ·.:1-r 
Latin·,... Morbilli ..... ·,.·.,~ Ita!; >·-·Morbillo.· ... .., : .. ·""'· 
Fr ... "'!' =--ROUR'eole .. iil ,..,n,HiR.oum:.''*- Poju,sCori: · ..rt'lU 
Gena. =- .Maaem, Morbilli.-'· Span.~ .. Sarampl6n, Rugeolar 

-,,·T:•r,·or~f:..:J '• :'/.:.>t: -Jr' ·:: :,.~Jfr,:,:'.:.:f 

. A specific, eruptive, infectious, epidemic disease, ~barac
terised 'by ·catarrh ' of the eyes ·-and· upper' ait' passages, 
followed by a characteristic exanthem. Affects children 
mote particularly. e~~rtL :dri:~i!l o::f1(1JJ.d~ : V~Jil& lo !J.Jl..,'f 

Etlologteal agent ':'The J.itLsz.:t 'uirus ~ou!d appeal' to be 
-6lterablet. Tbe raulta ·of attempts· made- to .-cultivate' ttl ?n 
IC'Idtures ··oh tdlma. (DEGKWITZ, -.:'19%5)·• and.·· on ·.,chorio> 
allantoid membrane (WEJICKEBACH &: KUNERT, <19J7)•.an 
-~11~~~1rlf tnJoc.:Ji.W) b~o~ • .1av lc -~--- .. 
, Ineullatlon·r zo •to· '4'dayJJ. 



INJI'ECTJONS BY JI1LTER-PASSING YIRUSES ~0.5 

• I 1 Direct eontagfon :. Projection of droplets of :secretions' of 
nose and throat during fits of coughing or sneezing. Cotd,... 
giotmuss vny marked during catarrhal phase of the disease; 
diminishes until it ceases altogether at the end of the erup-
tive phase.'·'-., · · · · · · · · · · · 

·· ,, .• ., .... ,l. I 

"'l ~~dlreet~,~?D~gi~~: ro~i~le ~U;~ ~~~n~:, :·i ~ t:.t.:~· r•f 
,,, Portal. ol entry: Nose. and ·.throat, tonsils,:.probably 
oonjuncti.Nz.:r .,..J :·. '•'"' .:,.,J ·• '·' r·:·J ·~·,,; 1 1: 
..-·•' • · • • • ) · : •· ' r ' • r • • • ·-·· • ,. ' ' 
,,~J.ocallsatlons.: lllood, nasal. secretions and expee~rations. 

'' Symptoms!' Period of ittvciSiot~: 2 'to 3 days.'' 'The. first 
day intense 'catarrh 'of the eyes and nose; temperature 
99.,5-rOOOF.• (37·5"37-SOC.).• tThe· next. day,: the catarrh 
extends to the larynx, hoarseness and cough.· · Appearance 
of " KOPLito spots " (small white or bluish-white spots of 
J mm. diameter· •On the mucous membrane· of the mouth, 
tongue· and lips), Sometimes erythemato-pulta.ceous stoma
titis. ·As a •rule,. ·the·mouth eruption· precedes the charac
teristic exanthem by 36 to 48 hours. .. ,., :" u. .. '· • ·' 
•r The skitt wvpli011 appears btl the 3rd ot 4th day, usually 
in the night. ·The temperature increases when the eruption 
appears and reaches J02-104°F. (39-4o0C.)· or even more. 
The eruption, which. consists of pink smooth papules, at 
first isolated and later more or less coalescing, begins behind 
the -ears ·and on. the forehead, rapidly spreading to the 
J;heeks,. lower part of the face,. neck,. trunk, uppu limbs, 
etc.• · ;la 4 to .5 days, the eruption commences to ~e, begin-, 
nin& with the regiDWI ,.here it. first appeared .. 

Desquamation towards the 6th or 7th day; 
;' Total duratio0: of the disease depends. on :'pos5i_ble oompli, 
cations.~~ ' ,.-' ·' '• ,___ ··· · · -·· ··- - · .... 

~ " I 1 • '. # 

( .. Complloatlons: The most frequent .. are.;. BrO..Cho-ptte!I
Jnattia generally appearing .after the perio4 of eruption, an4 
~puratittg, olilis. 
' .. Ill' lrlany 'cases measles leaves· a somewhat pronounced 
ausceptibility to tuberculous infection. ' : , ;; . 
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Prognosla: Variable in different countries•~' Immunity 
follows. _r''lc•J .. ·,:· ,, 

Channell of ellmlnatlon : Nose, throat, conjunctivae.' 
Resistance of yfrus outside the body i Very little r~isU.:~~~. 

Rapidly rendered harmless by air, light and desiccation. 
' ' . . . -" -. ' ' • ''" J i 

Diagnosis : Exclusively clinical, based on the presence 
of " KOPLIK &pots ·~. the catarrh of the nose and· eyes and 
the characteristic eruption. Diagnosis by differentiation 
from other eruptive diseases : scarlet fever, German measles, 
smallpox during the period of the rash, rose-rash. A charac
teristic of measles is the disappearance of skin sensitiveness 
to tuberculin (anergy) .especially during the nrst days .. ,, 

Treatment : Disinfection of nose ·and throat, · Serum 
treatment with &Oflvalescents' . ...,,...... (up to Ioo-150 cc.· in 
aerious cases)-whole blood of a relation or other, person 
who has had measles may also be used (p. 267). ' 
· It is claimed that the administration of pyramidon in 
repeated small doses during the invasion Jl6riod renders the 
disease abortive. <.I: ,i "t If ·:·i !' •; 1 ' I .• 1 .: ••.f 

·.· • In the Army: isolation for IO to u days in the infirmary 
of soldiers who have been in contact with patients ; patientJ 
to be sent to hospital.,. ! , .•. _, , ... , ,. . .,. 0 ·, ·., ,, 

'· Serum-proph,•la:ris with serum· of a convalescent in case 
of persons who have been in contact with the patient (setum 
to be taken between the 7th and 9th days after the fall •of 
the temperature). The sooner the serum is administered 
after the contact with infection, the more effective it will be. 
Administered 7 days after contact, it will no longer prevent 
the disease but will render it milder. . · : , . . · 
. · MACKHANN & CRU recommend the use of immune glo
bulins from the placenta, especially in the case of debilitated 
children (p. 235'· · ' 
· Preventive VIUcinatiotJ by "morbillatlon" (rougeolisatilm) 
is no longer used. Serii-VIUcinatiotJ ·: serum of a con val.,.. 
cent, followed--24 hours later-by an injection with the 
!'iood ~f a measles-patient. Disease alight .and subsequent 
IIDmUDity. 
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GERMAK: MEASLES' 

Detailed i..UrtUJitOflal fiOffttfl&lllltw• •(1938) : No.. 88 d.." 

' .Latin " ·' Rubella, Rubeola.. . Ital.' : = Rosolia~ 
., French' '= Rub&>le. 0 

" .. "' Roum.' ·-: Rubeola:' 1 

German = Roteln. Span. ' =' Rub&>la."' 

An acute, infectiflwl' dislliJS8 ·characterised by a general 
swelling of the lymph glands, fever and exanthem. Confused 
by< ·some'authorities with "fourth disease", -\:•' \. ·· 

EUologlcal agent : Presum~d to be a filterable virus.. ,, 1 

IncubaUoa 1:114 to z3 days,· In case of an epidemic, usually 
14 days. , ·-1: • ·• ,--·) • 

. Direct contagion : During period of invasiori and during 
premonitory sym_ ptoms and eruption, 1 Possibility continues 
for a further 7 ·or 8 days afterwards! r • "· . • • ·' -· ,.-: 

I· Indirect contagion 1 Vnlikely, owing to fragility of virus 
outsic:le,the ·body •. ~, ... ;·;. ·!"., . , .•. ,, .. · .... 
•· Portal of enti"J : Tonsils and mucous membranes- of the 
nose and pharynx,.·, ··"'" 1 ., r · 

'I Locallsatlons : Lymph 'glands.'· . . . . 
' Symptoms :·As a rule, the infection is extremely benign." 
Vsually invasion proceeds without premonitory symptoms, 
sometimes slight headache, stiffness and soreness of the 
muscles, catarrh of the eyes;. n~ ancl pharynx, fever pre
ceding or accompanying the eruption. An eruption of the 
~neasles: or scarlet ·fever type, persists. for a or 3 days ; 
swelling of the lymph glands is always present; scaly des-
q uamation sometimes absent. · 0 

• • - - • • 

· Prognoila : · Very mild ·. disease. " Prolongect imm.;nitY 
follows. .,: . ·:I · • - --.. 1o. H ,__ ,, ...•.• t~ 

Channels ol. ellmlnaUon ·: Secretions ·of nose and throat 
Reslstanae ol vlrua outside the body: Ve-ry little. '"'' ·i 

Laboratoey diagnosis: A some;.hat ~haracteristic bl~ 
picture.: :At the -outste hyperleucocytosis which rapidly 
dimU»she~~; .maehee_Joweat..Ji.mit on 3rci. clay « .eruptioQ. 
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Then follows eosinophilia, lymphoc~is (lymphocytes and 
lymphoblasts) and plasmocytes. · · · · ·' 

Treatment : SymptomatiC\• . o · 
Prophylaxis : Compulsory notification, Isolation . of 

patient. Me.":'ur~ of personal and general hy~ene, especjally 
m pmnmun1bes. , . , .-. . 

·FOURTH DISEASE· 
.,,. ~···· ,. !' r' /, .... 

Detailed itstertsaliOtOaltsOmemlature (1938}; No..444 (e).<~ 

Latin' f:'Rubeola'scarlatinosa. · .. ·r: Jrs··Jl; ·;•:ofo.>i.] 
French ... Quatrieme maladie, RuMole ·scula.tinifonne! 
Germ. = Vierte Krankheit. • ' "r. I I 
Ital. -: ~ = Quarta malattia. 
Roum. . = Maladia.; patrulea . .'. 
Span. = Cuarta enfermedad, cua.;rta erupcion'' .,,, ,, ,,,, 

•L Some authoritieS describe by ·these' names· 11· ·clinical 
syndrome which resembles German measles bnt which they 
distinguish· from it ; . this syndrome is said :to,. be, due ·to a 
specific infection caused by a ftlter-passing.;oviruso. The 
negative results of experimental attempts to transmi! these 
diseases to animals make it impossible at ~resent to reach 
an)'.~~finite ?o~cl_u~ions.;.·.-··~~··~,, ~~-· .. ; ~.' : ,,,'Ujl:,!.,-.. 

''. ~~'}('"t ~ '•· ,, --~-·><' 

I FIFTH DISEASE· :. 
'> •,j._; 1'' '• ,, •. ' ''!' 

Detailed its~rtsatilltlalfiOifUfiCiature {1938) :·put of No. 881 
• .:;."".;~ ·---~ .·-·~-.--.,.. _ ••. ·-;.·' '_._,j,J.,'-,!;,_•,tr" 

Latin = Erythema infectiosum (annula.;re). 1 0 'r.,. .. 
f~~~c~,., =-.f~':r,'\~~~e mal~ie., i,¥,egaJO,ryt?e,~~~~. e~ip~ 
German = Ringelroteln. 
ItaJ.·,, t ' "'· Eritema infetti\10, :Quinta.JIIIilattia.< 
Roum .. 0 .. ,M"!adia cincilea"'" ... ,JO loolil Joe. 
Sp,an. . . -=. Qumta enfe':;lledad, . 

1 
••. , •• 

J.. ..• I J; ~-~-· · ...... • ·~ ,_ .... J I . l.f:•)CJ,...·4LI 1ft• 

.,;'German authorities ·bave·.described .. nder the neme·of 
Ringelrliteln '('I889)c Or"• E.,lhe-··•teeti06Umo ~ISgc))naza 
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affection. which, clinically , and· , epidemiologically,.· much 
resembles German,. measles.·,. So. far· as· our knowledge 
extends at present, it would seem to be due to a mere variant 
of the filterable. virus ""hich, presumably,. constitutes the 
etiological . agent. in German . measles., 

I :I 

tiENGUE.'' ·.' } ), 

Detailed internati011al nomenalature (1938)·: No: 38 I (a),'" 
• : ; · ·1 ·. ·• I ' j • · 1 ' • • .. '· •. • / ''. ~ fl •11 ·• I 

Latin =,Febris dengue,; ,A r.•'•. ,, ., 1r., '" · •. 0 ,, •. ,J 
French = Dengue. : ·-·· ··' ~ ·· · ·· J· • .~ 4 

.... _, 
1 

• o 

German .,. Denguefieber! Siebentagefieberi" ,, ;.;·w••-'l 
Ita!,· • ·,;.Dengue, Febbra dei sette gio~h -.•·-_• ·--~• ·'" 
Roum. = Denga. · · .. '"' 
Span.., •. >=, Fiebr!' dengue.-

. ' 'X speCific, fufectious, epidemic 'disease of tropiiai' an4 
sub-tropical countries, distinguished by a characteristic temr 
pertoat?dre c~rve, !l:n erupti~n,qf ~-~•~casl~s Jyp'jl ~il~,r~~u~ 
ma 1 pams. · 

Etiological agent: A filterable 'vir;,'s (Aslt~o'R";,'&' 'c'aiio, 
1907) the dimensions of which have not' yet been ascertained 
(by ultrafiltration, ultra-centrifugalisation, etc.):'· '" ·: " 
~Incubation: Vanable, as'a rulli ~ to9da~s.;Froni'3tO' 

in experimental infections: ' · ,_ · · · ·· •···, ·' • .. 

Direct eontaglon : Not yet established. 
Indirect eontaglon1 Bite•ol''tb&-!iUdes aeg·ypli mosquito 

(Stegomyia fasciata) and Aides albopiclus mosquito; .thev 
are 'infective 8 to 14 days after absorption of blood containing 
the ~S.}:~ •. ,.ftl, t 

Portal of entrj ~'Skin. " 
LocaUsatlolis : T6e virus ls'lound' In 'the· cir\:ulation u# 

the 5th day of ihe disease. . ·• ·-- ·· .;.-,., _,,.,~;,_._ 

• ·.Symptoms: Sudden onset·; febrile period (lol.l to.~o4•F . 
..... 38·S'"400C,),Iasting for·2 to 3· days with intense headache 
-Jumbu pains, pains• in .. the· joint~ andr·musoles,·insomnia: ' 
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marked asthenia and gastro-intestinal disorders.' A rash in 
50% of cases. Short period of remission. Towards the 4th 
to 7th day, a recrudescence of fever and subjective symptomso 
A rash resembling measles or nettle-rash in J6% of cases, 

The pulse and temperature do not correspond : lwady• 
cardia. Duration of disease : 12 to 14 days. 

Prognosis : Favourable. Fatality nil. Sometimes rather 
lengthy convalescence : Joss of appetite, debility, insomnia, 
etc., especially among Europeans. 1 

Immunity lasts for 10 to 1:1 months. , 
'!:"t..l Channels of elimination of virus : Not known. • 

1 
Resistance of virus outside the body : Dried blood contain. 

ing the virus preserves it for a very long time : 2oo-250 day~. 
Destroyed by bile, glycerol, phenol, etc. 1 

Laboratory diagnosis : Transmissible to man by experi
mental inoculation with blood containing the virus. Leu
copenia-neutropenia. Guinea-pigs sometimes, · and the 
lower monkeys, develop latent infections followed · by 
immunity after inoculation with the virus. · 

Treatment : Symptomatic. , 
Propbylaxla : Protect patients from mosquito bites' in 

order to avert extension of the epidemic •. , Individual pro
tection against mosquitoes. Mechanical protection of dwell
ings. Improvement of sanitary conditions of infected areas. 

' I ' ' ~ • ' ' I 

n~.· ·-,-J'l·--J 1:'"·''1 
YELLOW FEVER · ", '"'·' r···: .: 

Detailed international nomenclall4rt (1938) ; No. 38 a,·,, 

Latin = Febris ftava, 
F. biliosa. 

French . = Fievre jaune. 
German Gelbfieber. 

Ita!. 
Roum. 
Span. 

- Febbra gialla:·· " 1 

~ Febra galbenl.oq 
= Fiebra amarilla. / 
' .' ·., V6,mito negro v), 

An acute, infectious, epidemic, septicam1ic diseese-peculiar 
to man, with lesions. of the liver and kidneys (jaundice 
and albuminuria) and foci of degene-ratioa in various other 
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organs.· Geographically limited to certain sectors of the 
globe. · Probably originated in West Africa. Endemic 
zones : America (the nnrth of South America) and Africa 
(West Africa).. • .... '· "' . ; ·,. 

· Etiological agent :· The pantropic filterable virus (lliru.s 
&maril) (REED,' CARROLL & AGRAMONTE, 1900, STOKES, 
BAUER & HuDSON, 1928), transmissible to monkeys 
(Macacus rhesus & M. sinicus) aut. cit.: a .viscerotropic 
virus : and to white mice (THEILER) in which, by passages 
through the brain, it becomes a fixed, neurotropic virus : 
also pathogenic for guinea-pigs.• Dimensions : 18 to 27 m,u 
(FINDLAY & BROEM, 1933; BAUER & HUGHES, 1935). It is 
cultivated exclusively in the presence of living cells (IIAAGEN, 
1932-1934) and on the chorio-allantoid membrane of a 
chick embryo (ELLEMDORFF & SMITH, 1937). 

The dried and frozen virus, kept in a frigorific vacuum 
(t7.6°F.-- SOC.) retains its virulence for more than 3 years 
(RUSSELL, 1932). ''' 

Incubation : 3 to 6 days (from the bite to appearance of 
first. symptoms). , . . . · . . . , , 
. Direct eontaglon : No case of direct communication from 

one person tn another is known. By experimental inocula
tion with blood of a patient (during first 3 days of disease) 
or by accidental· puncture with a contaminated needle 
(doctor or nurse). 

Indirect contagion : By the bite of the vector insect. 
, Transmitting species: (1) African: Aedes &egypti (Stego
myia fasciata), A. luteocephalus, A. stokesi, A. apicoargenteus, 
A, vittatus, A. african us, A. simpsoni. , 
, (2) Brazilian; Aides scapularis, A. jluvialilis, A, taenio-
rhynchus, etc. : , . . . . 

The time required for the mosquito to become infective 
after absorbing blood containing the virus varies according 
to the prevailing temperature : · · 

· . ·At 98.4•F. (370C.l after. -4 days •.. 
I · · At 73·4•F •. (230C. » .. : II days., 

At 69.S•.F. (210C. • IS days. (DAVIN, 1931). 



112 >,HANDBOOK <Oil-INFECTIOUS DISBASES·t 

._, 'The virus persists in the bodyofthe·mosquitoforitswhole 
life. , It is not transmitted to descendants. -The cycles: man
mosquito-man or, monkey-mosquito-monkey are essential. 

Portal of entry : Skin, by a bite of the vector •. Experi. 
Jllentally, also by the nasal mucous Jllembrane (R. DoERR). 
·' Localisatlona: . In the .circulating blood--degenerativ11 
¥is<;eral lesions : mainly liver and kidneys. , , • ,_ " , · ,_ :1 
, Symptoms t. About the 5th day following the infecting 
bite, sudden .onset,- violent· rigor, headache, :fever (103 .. 
104°F. -· 39·5°-4o0C.).. :Characteristic, congested.- facies 
(mahogany red,. ~· yellow fever mask"),~ congested ·eyes, 
sometimes , slight jaundice,: furred. -tongue.. 1 The, patient 
complains of severe pains-: backache and epigastric pains 
followed by ftausea and vomiting. From the outset there is 
albuminuria. At. the beginning· the pulse corresponds. to 
the temperature. but tends rapidly to become slow.· :· . 
' · Convalescence begins about the yd or 4th day of the 
disease in mild forms, but usually, after a short remission, 
the disease continues to develop as from the . sth day : 
coffee-coloured hematemesis (vomito negro},· jaundice' and 
intense albuminuria (the hepato-renal stage). •' Various 
luemorrhages : . nose-bleeding,. -intestinal ha!morrhages, 
bzmorrhages from the uterus and miscarriage in case of 
pregnant women. Oliguria: bile-stained nrine. • Anuria. 
Asthenia: collapse, stupoc •. Spleen not enlarged., ' ,,, 

Prognosis : Mortality variable according to severity of 
epidemic; from . 5 _to 57% (MANSON).. In children,, the 
disease is much less serious than in adults: complete 'reco
very in 6o%. o~ cases between the 6th and 1oth days of 
disease . .. , , .. ' ,'' · '' ' I ,. ' .· 1 , 

There are also latent forms of the· disease (especially 
among children and negroes) ; there are likewise cases which, 
after a non-febrile phase about the 4th day recover COJ:Il• 
pleteiy·(a lengthy convalescence). -.. , ,- ··, " ,· ·d I 

~ Channels of elimination of virus ~ The virus exists' iri"ihe 
blood and in all pathological products containing blood. •.J 

Persistence of virus outside the body·: In tlie body of the 
vector. In the body of monkeys (permanent reservoir of 
virus·?).t ' , :. · ~~·' 1 . 
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Laboratory diagnosis : By ipoculation (with whole blood 
or serum) of receptive animals ~ monkeys, mice, etc. Retro
spective : by ascertaining neutra!ising power of serum upon 
t~~. virus (THEILER's sno-fwolection test), , , , , , , . 

1 
., "Post-mMtem : By histological e:Xamina tion of ·characr 
teristic lesions of liver and kidneys. In epidemic zones, 
with the aid of the viscerotome (RICKARD) a small piece 
of liver is removed (without a complete autopsy). Existenefj 
of foci of characteristic necrosis. · · 

' ' 

Treatment : General, medicinal .. Specific snum treatmml: 
immune serum of horse·or monkey.· 

. ! ' ' .. ! 
Prophylaxis : By preventive· vaccination (HINDLE, 1929) 

with vaccines prepared in various ways,-attenuation by 
chemical substances (phenol, formaline, . methylene blue, 
etc.) or· by adaptation of the virus to mice (SAWYER! 
KITCIIBN & LLOYD, 1932) (SELLARDS& LAIGRET,-1932), very 
encouraging res.Uts wowd seem .to have been obtained. 
The attenuated strain 17 D of the Rockefelle.r Institute of 
New York, originally cultivated on tissue cultures and then 
on chicken embryos-employed at first with a human 
serum base and later, in 1942, ·with a water base (to avoid 
cases of jaundice due to the serum~has been·applied with 
succese since '1937 to several million inhabitants of South 
America and United States soldiers.. The immunity· result. 
ing from subcutaneous inoculation persists for four.years 
and probably much longer. At the Pasteur Institute, Paris, 
STEFANOPOULO (1943) employs a viscerotropic virus culti
vated on tissues of a chicken embryo until complete 
attenuation results when it is reactivated by several pas
sages through mice. · Doses: 5,000 to so,ooo. M.L.D.s for 
mice administered subcutaneously to man. · · 
.· .ln French. West Africa, M. PELTIER {1941) v~cinates by 
scarification . of the skin with a neurotropic . yellow-fever 
yirus (brainS of mice) associated with Jenner's ,vaccine virus, 
• .. Rigorous isolation of patient under a mosquito net. 
Individual measures of protection against mosquito bites: 
Mechanical measures fo.- protection of dwellings and parti. 
cularly anti-larval measures around them ... , 
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SANDFLY FEVER 
(Pappatacl Fever) 

-
Detailed inlenlational fWifleflelature (1938) : No. 381 (b), 
Latin 
French 

German 

Italian 

= Febris pappataci, F. phlebotomorum. 
= Filwre a pappataci, Fievre a phlebotomes, 

Fievre de trois jours. · 
= Pappatacifieber, Phlebotomusfieber, Drei-

tagefieber, Sommerfieber. · · 
= Febbre da papataci, Febbre dei tre giomi, 

Febbre da canapa. · · . ·, 
Roumanian = Febra de trei zile. . . 
Spanish = Fiebre de pappataci, Fiebre de tres dias: , 

A specific, infectious, epidemic disease of the Mediter• 
ranean area and the Near and Middle East, characterised 
by fever of short duration and symptoms of general infection. 

EUologfcal agent: A filterable virus (DOERR & Raux, 19o8y: 
Incubation : Generally short, 3-8 days .. Occasionally less 

(24 hours). 
Direct contagion : Unknown. 
Indirect oontaglon : The bite of infected insects, generally 

Phlebotomus fapatasi Scopoli : infective about 7 days after 
absorption o blood containing the virus. .. .. •. ; 

Portal of entcy : Skin. 
LocaUsaUons : The blood is virulent for ·only 24 to 40 

hours following the onset of the disease. Spleen ( ?} Bone 
marrow(?) . . . 

SymptoiDS : Sudden onset, with shivering and . fever, 
irritability, headache, muscular pains, especially lumb&~; 
pains, conjunctival congestion, digestive and unnary dis
orders ; sometimes vomiting. The patient may have the 
appearance of being drunk. Sometimes mental confusion 
or even delirium. Temperature Io2•-1o4° F. (39°-4o• C.) 
the first day, falls the second day, and returns to normal 
the third day. Bradycardia as soon as the morbid symptoms 
have disappeared. Sometimes an erythematous rash. 
Marked asthenia. 
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·_,; Prognosis:· Very favourable.· Lengthy convalescence. 
Relapses may occur In cases of convalescents who resume 
work too soon. :: 

Channels of ellmlnatlon of virus : Unknown. . 
Resistance of virus outside the body : The virus is trans

mitted by the female insect to its descendants· (infected 
eggs) : they constitute a permanent reservoir of the virus 
in periods between epidemics: ' • · 
-· Laboratory diagnosis : The virus cab. be inoculated experi
mentally to man,· the only higher species known to be 
receptive ilt present. Leucopenia, neutropenia, .Tb,ere are 
no other laboratory tests. . · ' · · · · 

Treatment : Symptomatic. · ' ' · · ' ' 1 
c" ·"": ·" 

. ' ,. . 
Prophylaxis : Mosquito nets may be used only to prevent 

spread of epidemic. They are insufferable in hot weather 
when their mesh is fine enough to exclude phlebotomes. 
Measur""' of personal• protection ·among healthy persons. 
Mechanical protection of dwellings : sanitation of infected 
houses : removal and destruction of house refuse, demolition 
of cracked walls. Fumigation and lime-washing of houses 
and huts, proper ventilation. . . . , . . _ , 
' . . ' ,t ' . . . c: II•J.~'l! ~ 

1 . 2. DISEASES AFFECTING PARTICULAR ORGANS.'"' 
I , , . • ,. , ,. ,,. 

1· Tile respiratory tract: Influenza, Common cold, Psittacosis. 
N e"'&uS system : Epidemic encephalitis, Other forms of 

human encephalitis caused by various viruses, Infantile 
paralysis, Rabies. '' •" 
.. Other-organs :• Glandular fever, Foot-and-mouth·disease, 
Lymphogranuloma venereum (L. inguinale), Mumps. Vena
zeal warts, Warts, Epidemic hepatitis. · . · . - . • , ., - ~ 

INFLUENZA' 
I I I• I 'o~_:i,:lt !~ !i·'•.; __ .:) 

•• 

Detailed. internatiooo/Jl nomenclature (1938) ; No. 33.: 
Latin · =' Influenza. • · Ita!. = Influenza. ' 1 
French = Grippe, Influenza. Roum. = GripA, lnfluen~. 
German = Epidemische In- Span. = Influenza, Grippe. 

· fluenza,Grippe. · ., ., .. ,1· •• ... . ' 
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.. An. acute, infectious, epidemic ·disease; of worldwide 
distribution, characterised by an acute catarrhal inllaml
mation of the respiratory passages, asthenia and muscular 
pain. (There is also a similar malady among pigs ~au~d by 
~kindred virus.), ·.· ·,· ., , . . :.· ~· . '"' .,.,:, .. 1,.. . 

1 
•• ~ ;-.·:. ~~ 

, Etiological agent : A filterable virus, SHoPE, 1931 (Hog 
ilu); SMITH, T. C., ANDREWS, H. S., & LAIDLAW, 1932·1933 
(human inlluenza). Dimensions : .80-120 m(L .(ELFoRD, 
ANDREWS & TANG, 1936) can be cultivated on chorio
allantoid membranes (chicken embryo). Associated bacteria; 
Pfeiller's coccobacillus ( Hem<>f>hilus influenzae) . Strepto; 
cocci, Pneumococci, Micrococcus ca~rrhalis.,. :· , .... ,,. 

Incubation : 1 to 3 days. , ,. ~ , , . . , . , 1 

. Direct contagion : Extremely contagious by direct contact 
with the p"'tient (Fliigge's droplets-secretions of nose and 
throat). . · · ' · · · 
• •. , ' • , ,' ~ , ' ' • •• • r • I t , I , •, ( • t , ' '. •' ' ' 

.. Indirect eontaglon :Clothing and fomites of patient soiled 
:with secretions of nose and throat or expectorations. · 
·,. Locallsatlons': Respiratory passages,' blood and the more 
vascular organs (lung, etc.). .. '· 1 · • ' ' ' • ' • 

Symptoms : Acute toxi-infectious' "fever, with ~~dde~ 
onset,_ headache_. rigors, h~h temperature, m:y:algi~. loss of 
appetite, sometimes vom1ting and nose bleeding. · Charac
teristic temperature cUIVe (lnlluenza V: .curve).· Whitish 
porcelain-like tongue, scanty urine . 
. l•flU8nza may take .a respiratory, nervous or gastro.
intestinal form. .- .. ~,;JI , . • . , " 

.- Prognosll: Varies with the··state of health of the· indivi
dual, intercurrent disease, the type of epidemic and the 
gravity of complications.•, Fatality :• very variable-up 
to so% in serious epidemic w'!-ves. 

Channell of elimination : Mainly respiratory passages. 
Resistance of 'flrua outside the body : But little resistance. 

Destroyed at 97°F. (360C.). In glycerol or kept dry in a 
;refrigerator, retains virulence for several weeks. . . . · I 

1'1' I''·',.... >' J ·~·,, .,, 1 I . I 1 I.,) 

• Proanosil varle1 wltb the 1erm1 auociated. · wttb the Jnlluen7.a virus. 
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v'Laboratory diagnosis:· The virus• may ,be:ideiitified:iby 
inoculation of a ferret (Puwnus furo). This' is an expensive 
proceeding used only for experimental" .purposes.' • It I• 
advisaple to identify the associated bacterial species in the 
pathological producq,. eliminated by .. the patien~ (sputum), 

Treatment : Symptomatic. Preparations of·' quinine, 
aspirin, etc. ; try also serum of a convalescent. ,Fw; com
plications due .to pneumococcus.; sulphonamid'!. prepara. 
pons. '- . ' :,r .. ), . " . : .. ·' ~ ; . : "~; ! .. 1-"' ' ... q!l' 

Prophylaxis : Isolation of patient. Measures of personal 
hygiene. Gargling with antiseptic solutions.. Prevent,ive 
vaccination with anli-influenza · Telravaccim ·against· com
plications . (&1 vaccine consisting of a •mixture · •of :·killed 
Pfeiffer's eoccobacilli, ·streptococci, pneumococci and Micro
DOCCUS ·Calarrhalis· (P• 240) .. ·•.Experiments with• specific 
YaCCination with the Yirus isolated from receptiVEr animals 
(mouse's lung) have not been.conclusive. ,, 

· rt;:, ·'i .' · ···-·!!) !•,._ t 1• •' :·:r!' 1 ,., 1 ,,, 

ti• · ''"" COMMON COLD'-''"···,._., i"" 
t •f ·--·. 1 .. •-r'- •'···- • _,_,·i•J' ~.-. •1·,1 f..-:~.rl'i ~-\ 1::. ,. ,_._.,_") 
Delailed ;,.temaliOflal flomenclalure (1938) ;, •. 'tj'~ .104 a(a),. 

Latin-, "'Eb Rhinitis, CoryzaJ! .,~-> • !·fl lW!'i'l ,, 

F.rench. = Coryza, . Rhume de cerveau,• ,, . 
German - Erkii.ltungskrankheit, · Schnupfen, 
I tal .. ,,,, ... ;Corizza, Rafreddore· di testa (v).: 
Roum. == Guturai, Raiceala. 1 . -,. c, u :-r ~ ,~ i , 
Span. - Coriza, Resfriado. , · ·. '·,.. · ~ 

r , An acute, highly contagious disease, ehiefiy characterised 
by an abundant secretion from the nose and throat. · " " ; 

Etlologloal agent : A filterable virus, transmissible from 
person to person (KRUSE, ,1914) i to the chimpanzee 
(DOCHEZ, SHIBLEY & MILLS, 1929-i930) ; to the hedgehog 
(EDWARDS, .1934) ; to the ferretl .( Puwnus ftwo} (NoBLE lie 
BRAINARD, 1935). Can be cultivated on MAITLAND'S medium 
(tissue of chicken embryo)-DocHBZ, :Mu.LS' & KNEELAND 
(I93I)'<and'OD th& chorio-allantoid membrane><(HYDit & 
CHAPIIIAIII, 19371· . 
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Incubation : 24 to 48 hours in· disease ·experimentally 
communicated to man (nasal instillation of filtrate) ; some-. 
times more : 70 hours. . 1 : r. , · 

'' Direct' contagion :• Contact with patient ·(or Fliigge's 
droplets~ld and damp weather favours the appearance 
of epidemics.. , < : , : )·• ·1T 

IndiJeet contagion : By ~iled handkerchiefs or any ·con-
taminated article, sometimes also by food. · · · : 

Portal or entry : Mainly mucous membranes of nose and 
pharynx. ' . ' J • . • 

· Localisation : No;..,' an~ pharynx. 
Symptom• 1 Signs of acute catarrh of the mucous mem• 

branes of the nose and pharynx· and. sometimes of the 
conjunctivz. Abundant watery nasal secretion-moderate 
fever. · Sometimes leucopenia. . Complicated frequently by 
trachitis or bronchitis· caused by associated germs : pnen· 
mococci, streptococci, etc. Duration of disease : 5 to 7 days. 

Prognosis : Favourable, ; "(emporary immunity. 
Channels or ellmlnaUon of virus : Secretions of nose and 

throat. ·Sputum. ·· · · · • ' 
Reslstanee or virus outside the body : The filtrate is infe~ 

tive for 18 to 20 hours. · Inactivated by heating to 14o°F. 
(6o0C.) (OLITSKY & MACCARTNEY, 1932). The virus. with 
gum arabic added and then dried retains its virulence. ' · 

Laboratory dlagnosil : Not employed~ · · · ' ' l 
Treatment : Symptomatic. · · " · ' 1 

· 

I Prophylaxis : · General hygiene.· 1.' TetravaceiM .: used,~ to 
protect from the more frequent complications ·(p .. 240). : 

, , . - ·' I. 

PSITTACOSIS. 
' ~ ' • -1 

Dmiled it~lnwati01W fiOtnefldtJtur•· (1938) 1 · No. 44 d(d) • 
. i ' ~- I ' . I ' • I "- • I . • f" ' l 

Latin . • Psittacosis.!. , . I•'. :. · •. , ., •. 

French .• -. Psittacose, M•l•die. del perroquets.c·": 
German - Papageikrankheit. 
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Ital. ~ Psittacosi. 
.-, Roum. , - Psitacozi.. 

r• · '• Span. · ==z-- Psitacose. 

_ An infectious disease of psittacid;e (parrots), transmissible 
to man, with a course resembling that of typhoid fever with 
pulmonary complications. 
• ·Etiological agent : A filterable virus (BEnsoN, WESTERN 
& SIMPSON, 1930) ; -dimensions : 22o-330 m/A (LEVINTHAL) 
-resists desiccation. The virus in a phosphate . butler 
solution [pH 7.6 at +• 60C. (4z•F.)] retains its virulence for 
55 days (BEnSoN). If formalin is added (1 to 2 p. xooo), it 
retains its antigenic power but loses its virulence (BEnsoN). 
- Incubation : 8 to 14 days.' 'o~i~,;ally ~~ ; 4 to 6 days 
-lLBvy SIMPSON). ' .. -. ' ' -- ·- '" - -r-: i 
_ Direct eontaglon : By a bite, or by the ejection of droplets 
of saliva, from a diseased parrot : a parrot which is a carrier 
of ,the virus .may present a normal appearance. Direct 
contamination~from a person suffering from the dise
iiJ possible, Laboratory infections are, very frequent.-- -
'-'Indirect contagion: Contaminated dust. 

-Portal of entry : Digestive tract and upper air passages. 
,, - ~llsatlons : Lungs. The blood is infective particularly 
during the fust week. , ' -- , " 
' -Symptoms: The onset is marked by general indisposition, 
·stiffness and soreness of the muscles, intense headache, 
backache, nausea. The temperature rapidly rises to 102"-
104• F-. (39"-4oOC.) A typhoid condition, extreme- pros
tration, mental confusion or continuous delirium. The tem
perature persists at a high level : 104"-Io6°F, (40°-.41° C.), 
with no marked fall in the mornings. Intense intoxication, 
~treme pallor (WBLTMANN}-Pi"/1 spots , observed by 
HUTCHINSON, ROWLANDS & LEVY SIMPSON, between the 7th 
and 13th days, on the thorax, the abdomen and. the back. 
No enlargement of the spleen (GUNTHER, 1930). Constipa
tion. Scanty dark albuminous urine. Pulmonary symptoms 
from the outset and sometimes_ betweell_ the 7th and nth 
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days. Abundant expectoration. Transient foci of congestion, 
fanning successively and tending ·towards hepatisation. 
Nervous disorders. carphology and muscular jerks. ,Death 
ensues in the 2nd or 3rd week. 
· In · <:ases · evolving towards • recovery, the · symptoms 

diminish, usually betweea the 8th and roth days. Conva· 
lescence is always very long. ' '" • ., '·' ·· 
' Prognosis ~ In serious forms always: very grs-.": <Slight 
fonns are recorded, e!!Pecially among children .and ·young 
persons;·,:· '/ '• l1< '·: • -·' ·' ,;, • -·, c-- 1 ~·- '' -

Death rate is in ·general high : 2o· to 45%·• I": 1 ,,. o: • •' ,,, 

·, Channel of elimination of ,virus '!Sputum .... : .d ~ :',.':,.'~ 
Resistance of virus outside the body : Considerable in dust 

contaminated with expectoration or excreta (diseaSed birds). 
Laboratory diagnosis : IntraperitOneal inoculation of mice 

with sputum or blood (during first 2 weeks of disease)
or with pathological products obtained at· the post-mortem 
examination." The appearance of the lungs"recalls•·that 
observed in influenza. (Desquamative hzmorrhagic vesicular 
pneumonia.)· In the parrot, the characteristic lesion·is ill 
the liver : there are irregularly distributed zones of necrosis 
with acidophil degeneration of the cytoplasm and shrinking 
of the cells.'' -· · · · · i'J "'a.· • 
.. Elementary bodies, round or ilightly ·oval, are 'iound in 
the reticulo-endothelial cells, which are sometimes c:om.
pletely blocked with them ; stained by Giemsa on smears 
of organs (Rickettsia psilla&i--Li!lie,. 1930).~yol\1tioiUU'}' 
cycle(?.) (BEDSON ct BLAND, J932).o., ,· '· ....... .>.i , ,, .• ; 

- Treatment' Serum of convalescent; symptomatic. "~•'' 
-."Prophylaxis:- Immediate notification of suspected· eases 
and isolation of patients.• Measures Of ·disinfection ·tnd 
personal ·hygiene· among contacts. ' ' 1 ' • ' • '· ., coLi • · •• " 

" Experiments 'with ·preventive' vaocinatiorl•• (RIVERS" ct: 
'SCHWENKER);·byintramusculal'injections of non-attenuated 
-virnshavenotbeenconclusive.· o.'J..,; •'" -~~···' h t• ~_)I)~ 

-• The formalinised virus used by BEDSON ·seems- to have 
-~n better results.· .,:, 1 •• , .: • • ·- .'1. J.l, '· i,L_·-: ·'''-'·' 

1• • Rigorous veterinary control of imported parrots'!':' Ht(·"' 
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·ACUTE INFECTIOUS ENCEPHALITIS 
, , , ' . ..(Epldemle, le&harglc),. : , .1 

Delaikd itstematiotoal tstmtefJClalure (1938) : No, '. 87 · L' ' 
. ' ' ' 

Latin = Encephalitis Iethargica acuta. .. , 
French .. = Encephalite epidemique aigui! (dite letha~gique), 
• 1 • Maladie de von Economo. · ' · · · · . 
German = Economo'sche Krankheit, Epidemische Gehim~ 

entziindung.·· · ·· ·' : .. , .. ·.}~.··') 1--: • -..1 

Ita!. ' · · == · Encefalite Ietargica acuta. · ' · · " · · · . 
Roum. = Encefaliti Ietargici, Maladia lui v. Economo. ·' 1 

Span. ·.: "" Encefalitis letargica aguda..n '· · , . · 1 J • 1 '" " l 

i 'An infectious (Occasionally' epidemic) 1 diseaSe, 'cha.~
terised by encephalitic phenomena with a tendency to 
lethargy.~~ .: · ·- · .. . : ":· .. ·,_: 1.1 

-'''Etiological agent': Believed to be a filterable virus wltli 
neurotropic characteristics. · With rega~d to its identityj 
there are three hypotheses: f. LEVADITI & HARVIER (1920 
and DOERR & SCHNABEL (1921), etc., believe that it is a 
special strain of herpes virus (Herpes-encephalitis virus} 
with paiticulaily pronounced neurotropic tendencies, to 
which rabbits are· receptive .. , • The only apes •which· are 
receptive- are the CercopithectU ullilris . and the C•lnU 
olivaceu.s. 1 ·• 4 • •. • • r 1 "'' ' 

·' ::!. The second hypothesis, which is supported by Austrian 
authorities, is that it is identical \\ith the influmza virus. 
The localisation in· the encephalon, and especially in the 
grey matter of the mesocephalon, is similar to that of some 
strains of treponemata which; in a limited number of cases, 
display a tendency to invade the central nervous system 
(generiol paralysis of the insane or tabes). · · · · · : 
. , 3· -Finally, according to the· third hypothesiS (JAHNEL. 
i3iillfi:~ specific virus of this disease pas , not ye~ b_eel!. 
'·J According to authorities \vho have experimented 'with 
wha* the;f believo to be the specific virus, it- is destroyed 
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by heating for 6o minutes to 131•·158°F. (55°-7oOC.) When 
desiccated at :67" F, (2:ZOC.}, .it retains its •virulence for at 
least 44 days. It resists post-mortem autolysis for 24 to 
48 hours. It can be kept m a so% solution of glycerol for 
a year.·~· It resists antiseptics such as menthol, salol, boric 
acid, phenol I% (for 3 days). Very sensitive to potassium 
permanganate (2•/00). • ·"" · • • . . . · • . I ' 

. Incubation : On 'the. average 9 days ; extremes : 4 tO 
I da • · .. · · · · · s ~ , .. ,•. f ,4 • • , • ,, I , • 

Direct eontaglon : Appears to .be relatively rare ; by 
secretions of nose and throat, saliva, etc., especially during 
the _catarrhal period. . , , , I , , , , , • 

lndliect contagion: Articles contaminated with saliva, etc. 
Portal of entry : Upper. respiratory passages (nose and 

~roat).. . I • • .. , , , • , 

Loeallsatlons : The central nervous system. Small dis
persed zones of polio-encephalitis affecting the whole nervous 
system, more particularly localised in the grey matter· of 
the mesocephalon (voN EcoNOMO, I917), the locus niger, 
the nuclei of the third pair of cranial nerves, the inter
peduncular space around the aqueduct of Sylvius and the 
hoar of the 4th ventricle. .'' . . . · 
' · • .,. ·' , •I • L , • 

· Symptoms : Usually an insidious· onset, with headache, 
lack of appetite, drowsiness. Later: toxi-infectious pheno
mena (temperature Io2°-Io4°F. (39°-toOC.), rigors, vomit· 
ing), herpes of the lips or face, tonsillitis, rhinopharyngitis, 
copious sweating, a. petechial, measles- .or scarlet-fever
like exanthem. . Somnolence or hypersomnia, paralysis of 
the eyes (ophtalmoplegia). Sometim. es : paralysis of the 
facial,. trigem!=', ~losso_..pharyngeal, ,hypoglossal and spinal 
~es (Parkinson s factes). . .. , . . . , . . . . · . 

Myoclonic, algic and-choreic forins are alsO recorded. .. ;:~ 
, Duration of disease : 4 to IO weeks. · · . · . .'" 
~··o.mplete recovery rare. Vsually sequelae : mental dis
'brders, parkinsonism, etc. · ' · · . ·. · ._., · 

• 6' ,l't'DgiiO'!' .~- SeOO~ · ~.\'lillg ._tct -~uw.~ :.&ll4 ~ig~., i~t;~c;l 
i~rtality c. 2l!-48 .. J;ro• .·., 
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Channels of ellmlnatlon ~ Saliva,· secretions of aose and 
throa.ta , • , ~ ·, ' • 1£ , o ' _ . 1 ·. I, ! " i • I, f , I, 1 

Reslstanoe of virus outside Ule body! :a weeks in water 1 
up to 3 months in milk. · : " .. • '"" 
· Laboratory · diagnosis : Examination of cerebro-spinal 

fluid : lymphocytosis at outset . of disease : byperglycoroi 
rbachia.- Characteristic histo-pathological lesions, especially 
inthemesocephalon.·· · , .. · ··: · ' '·. · ' 

'Treatment: Symptomatic: ' Treatment With' sulphon~ 
amides bas been tried (loNEsctJ-SISESTI). · Try also seruni 
of convalescent. · · ·' · · · · · · · ' · · · ' 

! . ' • ' .. ' • ! 

Prophylaxis : Preventive vaccination has not been tried. 
Isolation of patient and of suspected cases.· Person~ 
hygiene; gargling with antiseptic; solutions._,.,,·~·,. c ,:., 

I. OTRBR FORMS OP RUMAN' ENCEPHALITIS . CAUSED JJY 
FU.TERABLB ~IRUSBII OTHER THAN THAT OF LETHARGIC 

·· •r· .• 'ENCEPHALITIS·•'• : 1·': rc·· '•,,,, 

petaile4 inlen/4tional ,_.,cJfll1'rf (1938) ; Part of ,No, p'l_. 
1 JaptM~ese encephalatiA: '(type' B 1). ·As early as 1871~· the 

occurrence of summer outbreaks of encephalitis in ] a pan 
was reported .. ln 1924 (] uly-August), there was a widespread 
epidemic in 43 of the 47 provinces, with 6,949 cases and 
•• 164 deaths .. The virus, which was identified by TAKAKI 
(-l925), who inoculated rabbits with it, and subsequently 
studied by HAYASHI (1934), imparts the disease to monkeys 
(Macacus cyclopis) by intercranial inoculation with emulsion 
of the infected human brain. · . -. · . . . 

In 1936, other Japanese .investigators alsq transmitted 
the human disease to white mice. . . ·. , . · . _ . , _ · 

The symptomatology of the natural infection in man 
differs markedly from that of von Economo's disease : there 
is a febrile onset, a sudden appearance of meningitic and 
encephalitic phenomena. and 611 ·abeence -of parkinsonian 
sequelz, . The .disease attacks,, p.bove all, elderly persons 
(6oto7o%). ·-. · · · ...... ,,,.,~ · -

• KA,...KO. A'AOKf (1928) "'"" \o·JapanMe'encepllaliUo'lio foil-.: 
,Japenooe b'PU !-)<pe lj,,difterent_ trom. tbe ,Europ..,._ ~- 4-, i·· \; 
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!' This virus is akin to, but not ldenticahrith' those studied 
in the United States during the epidemics of encephalitiS 
which oocurred in St ... Louis, Kansas City,.Paria. llllinois) 
and New York. ,f'.·~~ . :• , 1 .1 ·! •• 11 

· The A f11Hica11 enup/r.alitis (the St. Louis (U.S.A.) ence
phalitis), described for the first time in 1933, differs from 
von Economo'a disease in respect of the. topographical 
distribution of its histo-pathological lesions,. its epidem, 
iological characteristics and its serological reactions .(C. 
LEVADITI). It also differs from the Japanese encephalitis 
(type B)-the cross immunity tests are negative-- and fro111 
the Australian form. . ·. . · , 
· The virus is pathogenic for monkeys' knd mlce.'o'' The 

dimensions (according to BAUER, FITE & WEBSTER, 1934) 
are. 22-23 m~. It can be cultivated on chorio-allantoid 
l!lembran'! of 11, .chicken embryo (HARRISSO'N, MpoR, . .1937) 1 
, 'Avstralia11 .mcephalitis has been obsewed mainly among 

children and takes the form ·of summer epidemics. 

L FORMS OF ENCEPHALITIS CAUSED BY A FILTERABLE VIRUS 
WHICH OCCUR AMONG ANIMALS AND .ARB TRANSatiSSIDLB 

··,TOIIAN,•, ... _,,,. ,, 

Detailed i11~mati011al nommclattWII t1938}: part of No .. 87; 
1 

• The American equine enuphalo-mvelitis, ·of which two 
types have been described-that of the East and that of 
the West-is, under certain conditions, transmissible to man 
(to persons living in contact with horses). Several cases have 
been recorded in the United States during and since the 
autumn of 1938. The virus isolated in human cases has 
been identified with that causing the equine disease. ' . 

Serological differences have been found between . 'the 
Californian ·virus (Western type) and the New Jersey virus 
(Eastern type). ·· · · ' · · · · ·.. · · · 
- ' ' 1 , , I ... <· I_' , , . .;_,,I~ !• , , 

• : L SECONDARY ENCEPHALITIS. 

~-'(a) · Post-viluinal · 'Encephalitis ·and /(b) "Post-injectwiis 
E~~Uf>halitis. . · . · • ; 

(a) Posl-vaccillal en&ep/r.alilis . (or·· encephalo-myelitis) 
[Du. illt. -· 1938. No.·195 a] il an affection of the central 
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nervous system which-occurs mainly as a very rare Mquel 
to late primary anti-smallpox vaccination (performed after 
the age cf 2) (MciNTOSH, l9I2 ;. LUCKSCH, 1924; BoWDJJK 
BASTIAANSlt1 1925)~ ,; .... ·, r -',.j ·,. '" 1 ',-r·I.L ~ : : lr~ 

· · Etiological agent : The vacicinal virus f?) or..;_more proba
bly- pre-existing encephalitis virus latent until vaccination. 
· Incubation : n to 12 days after Jennerian vaccination. 
Rarely a shorter period ~- s days. ·When it occurs after 
re-vaccination, the incubation period seems to be shorter. 
·· Symptoms : Sudden onset, vomiting, giddiness, headache, 
often convulsions, Kemig's sign (in so% of cases observed 
in Holland), Babinski's sign (68%). Peripheral paralysis 
(mono-hemi-paraplegias). Paralysis of the eyes, .face, 
tongue,' etc. · · · · · 

Prognosis : Grave. Fatality : 4o-5o%' (Holland, ~925); 
46% (British Commission), 35% (German Commission). 
· ·.Complications :. Various :· bronchitis, pneumonia, cystitis, 
etc. Reference has also been made to the generalisatioa of 
the vaccinia. , PETTE (1929) has noted the appearance of 
sequels ~ paresis, modification. of the redexes, foot-clonus, 
mental .disorders. and; even . epileptoid lits. , Sometimes 
relapses occur.::··· "'~ ~ . .. I• ., , •• , ;: 

1 • Laboratory diagnosis : ·No changes· in the blood. · The 
cerebro-spinal duid is 11ormal in most case&-<>r lympho
cytosis is found. ' • · · · ·' · · · · · · · ·' · · · . 

From a ·histopathological standpoint, there· ill diffuse 
encephalo-myelitis, with perivascular infiltration, neuro
logical proliferation and foci of demyelinisation. 

Locallsatlons : The white matter of the brain, sometimes 
in the basal ganglia, the internal and external capsules, the 
mesocephalon, etc. . · ·· · ·· · . · •!; 
1" Treatment : Symptomatic. · Vaccination treatment ·has 
also been tried with · •• vaccineurine " -: serum treatment 
'(with the serum of animals hyper-immunised against vac• 
cinia). The results have not been conclusive. · · · · ' · · 

Prophylaxis : Up to the present time there ill no means 
'of preventing · post-vaccinal encephalitis . with absolute 
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certainty (J. P. BtJL, 1938). It is recommended that ehildren 
should b& vaccinated when verv young, preferably between 
~ and 12 months.• Anti-smailpox ·vaccination should be 
suspended during encephalitis epidemics.•' ._,,, . ~ "'! · '· 1 .- ~ l 

. Avoid the use of strains of lymph associatet\ with ence-
phalitis. '· 1 ;, ., t ,.-:- ~~ / ~·' I,, ;· .~~:.1 · ·; ! I 

, (b) Encephalitis occurrinj in the course of general infecti'!!'s. 
·, · .. 1. A cvle disseminated eucephalo-myelilis (FETTE & REDLICH, 
1927). , Occurs mainly among .persons between 16. and 
30 years of age. Clinically, encephalitic symptoms predo
minate; ·they take various forms (paralysis, paresthesia, 
bulbar symptoms, disorders of the eye muscles, etc.); 
Generally, the temperature rises.· Low mortality. Speedy 
and romplete recovery. Rarely sequela! : Babinski's sign, 
spasmodic paresis. . . · 
• :2. Enceplialo-myelitis'occurring during;"·. : <. · '.' ··•'1 . 

ld easles; the first symptoms appear between the 3rd and 
7th days after the appearance of the exanthem; Mortality : 
JO-JS%• I I • ,,, ''.1 '" , _.··. ' ~ ) 

, Smallpmr; eonsiderable analogy with post-vaccinal ence~ 
phaliti!<, but spinal symptoms predominate .. Cerebral symp
toms appear from 1 to 8 days after the smallpox eruption. ' 

Chickenpox; appears between the 2nd and 8th days after 
the onset of the disease (rare). Mortality ~ to. Jo%.,. Very 
rarely sequela! after recovery. . . . . : , . • , · 

Mumps; mumps-meningitis and mumps-meningo-encepha-. 
litis. The encephalitis appears as a rule 8 to 10 days after 
the onset of mumps ... ,,. 

• ••• 
~ . . . 
v'ln di!Ierent countries, cases have been reported of aeci. 
dents affecting the central nervous system during or after 
anti-rabies treatment. Such accidents consist mainly of 
paralyses usually appearing 2 to 4 weeks after commence
ment of the treatment, never more than Jo days after its 
termination. · 

~ 1 Thus minJauislng chancei of a alieni l~rectlori by eO~ephal.ltis virut 
eeeurrtor prior to vacelnaUon. · ·- · ) •· · · · . · · 1 · ~ • 
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The fixe4 tlii'US appears to be solely responsible for these 
complications. . · '· 1 • •• , ., • • • 1 · , 

Cases of meningitis, meningo-encephalitis or myelitis have 
also been ·observed after anti-yellow-fever vaccination. 1 

COIIIBY (1921), RICARDO jORGE, BUCHANAJ(I (1927-1930), 
have reported encephalitis as a complication of influenza, 
sometimes even in mild cases of that disease. · 

' '' 
' MALADIE DES PORCHERS 

· · (" Swineherds' Disease ") ' 
' '' ,- ~: . .. . ' -'; . --

Delaile4 itdentaticmal t~omenclature (1938) : under No. 88 f. 

Lat~ o= Meningitis..;,~ ~rclnarii. ~ 
French = Maladie des porchers. , , .... 
German = Schweinbirtenkrankheit. , , 
Ital . . , ,. . Malattia. dei giovalli porcari. , 
Roum. ;-a Maladia porcarilor.: , , 

BoUCHET (1935) has described! a disease' prevailing i1i 
Savoy and Switzerland which mainly attacks young persons 
employed in pig-rearing. This disease is characterised by 
meningitic symptoms and fever. The febrile attacks are 
usually separated by some days without fever. Recovery 
invariably followS in 112 to i.5 days. c.:. ; "I 

This affection was generally attributed to a filterable vil't4s 
not yet identified. According to researches recently pub
lished, mainly by Swiss authors (GsELL & RIMPAU, • 1944, 
RENE MACH, 1944, MoNGAKOV~uoted by MACH), it 
appears to be a leptospiral infection, one of the group, of 
benign leptospiroses (Pomcma strain). , , . : 

"'LYMPHOCYTIC CHORIO-MENINGITIS 
(Armstrong's Disease) 

Detailed internaticmal flomenclature (1938): part of No. 81 b. 

Latin · = Meningitis lymphocytaria benigna. ·: 
French = Chorio-meningito lymphocytaire, Meningite · 

aigu6 aseptique, Maladie d' Armstrong. ·· · · 
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German -'. Akute benigne lymphocytire Meningitis. 
Ital. = Meningite linfocitaria detta benigna, •. 
Roum. , = Meningiti acuti aseptici.. . 

A ·disease, the ·virus of which was isolated· by' CH. 
ARIISTRONG & R. D. LILLIE, in 1934, in a fatal case, during 
an encephalitis epidemic in St. Louis (U.S.A.).' The affection 
is characterised clinically by a febrile meningeal reaction 
with lymphocytosis in the cerebro-spinal fluid, intense 
headache, vomiting, stiffness of the nape.of the neck, etc., 
accompanied sometimes by catarrh of the upper air passages. 

The course of the disease is sometimes benign and com
plete recovery follows in 1 to 6 weeks. It affects mainly 
young persons. The cerebro-spinal fluid, which is clear o~ 
opalescent, often contains a considerable number of lymph<>' 
cytes (500 to 1,000 cells or more per c.m.m). · · · '· 

The virus can be cultivated on chorio-allantoid membrane 
and its dimensions are said to be about roo mf' (RIVERS; 
McNAIR, ScoTT, 1936). Elimination of the VIrus in the 
urine may continue after recovery. Experimentally trans
missible to monkeys, guinea-pigs and mice : natural infectio11 
in mice in captivity has also been described (TRAUB, 1936). 

An attack of the disease confers immunity. · ' ' 
' ••• • J. ' " • ' 

»•tailed 
Latin '= 
French'= 
German= 

INFANTILE PARALYSIS · 
.. (Acute PollomJelltls) · ' · . . ' ' 

i'""""'licmal '"'"''"'dalur• (1938) : . , No, 36. . , i 
Poliomyelitis anterior acuta, Paralysis infantum; 
Poliomyelite, Paralysie infantile. ' . , 
Heine-Medinsche Krankheit, Epidemische Kin~ 

derlahmung, Spinale Kinderlii.hmung. 
Ita!. 
Roum. 
Span. 

=< Poliomielite. anteriore acuta; Paralisi infantile. 
~ Paralizie infantili.. , . , , . · , 
= Poliomielitis aguda,' Paralisis esencial de Ia 

infancia. . · . , ' 1 

An acute, infectious, epidemic .disease, affecting mainly 
the young, characterised by paralysis and ensuing atrophy 
of the muscles. • 
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EUologlcal agent : A 1ilterable virus (LANDSTEINER & 
LEVADITI, I909; KRUEGER &; SCHULTZ, I928j29) can be kept 
in a so% solution of glycerol; can be cultivated in tissue 
cultures (spinal ganglia) by the method of HARRissoN; 
BURROWS &; CARREL (LEVADITI, I9IO). It is highly ""uro
lropic and is pathogenic for a very small number of animal 
species only (man, monkeys). Dimensions : 8 to IO ml' 
f!~:!u~.!!:.LLOWAV, I935); it is thus one of ~e sn:'alles~ 

·, Incubation: 3 to. 14 days ... On an average 9 to 12 days. 
In the disease experimentally imparted to monkeys, 5 to 
r da . · 1 s ys ' 1 ,,• ·I· , '• 

Direct contagion : Relatively rare by contact wi~ a 
J?atient, more freque~t by ,contact with a germ-carrier, 1. 

Indirect contagion : Water, milk; contaminated articles 
~~~i:s~tsy)· 'House, 

1 

sc~~l, hospital ~d, etc:,, e~i: 
. Portal ,or entry : .Nose a.I\d throat, upper air passages, 

digestive tract. The virus invades the lymphatic spaces 
surrounding the blood vessels of the central nervous system 
(Neurojwobasitl: C. LEVADITI; Odog...,sis 0 G. MARINESCO 
& ST. i>RAGANESCO). ' ' ' ' ' .. i' ' 'i ' ' i j, 

'· LooallsaUons : ; A · highly: neurotropic' Virus, selective 
affinity for the grey matter of the medulla (anterior homs)i 
pf the medulla oblongata and of the brain and spinal ganglia, 
where the characteristic lesions of this disease are found.; 
neuronophagia IIJld perivascular in1iltiation. , ·'. , , 

Symptoms·: The prodromal symptoms may pass unnoticed 
or they may have no apparent connection with the subse+ 
quent localisation in the central nervous system. The follow• 
ing have been observed : fever, sore throat, gastro-intestinal 
disorders (loss of appetite, diarrhrea, vomiting) .. The period 
of invasion generally precedes by a short interval only 
(24 hours) the appearance of paralytic symptoms ; it is 
characterised by a high fever : I02°-I04°F. (39°-400C.), 
headache, painful stiffness of the neck, backache, general 
or. local hyper.esthenia, sweating and somnolence. , Th~ 
paralysis may come on suddenly or by degrees, begin-

11 
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ning with · partial paresis which deveiops Into · ~ariil~s: 
mono- para- or tetraplegia. C. LEVADITI mentions the 
following types of paralysis. Many mild infections show no 
evidence of involvement of the central nervous system ; 
many such abortive attacks escape recognitio~ altogether. 
"Spinal forms, the most frequent. , ..... : ." ' . "• . .' " 
, Ascending form (Landry type), one o£ the most serious 

and most fatal owing to its final localisation in the medul4 
oblongata. , _ . . 

Forms a fleeting the meduRa and the' prim frimt• 'thi ·outset 
(facial, bulbar; etc.; paralysis):··"''.,',.,,., __ .', d 

Encephalic forms., Alane forms. Neuritic forms. , · · '. '.' 
The paralysis sometimes recedes, but it generally persists, 

at least partially (usually in the muscular groups first 
attacked),•'• · ·r·. 1 I:.·· ' •/ ; 11 JL ~.i,'<..:_, J/o!l~•ll{ 

· Prognosis : Variable in diff~rent epidemics. · MorWity! 
8.4 to 42% of paralytic cases ; it is in inverse proportion 
!<>~~::"~~~ m~rbidity_(~eri~an ~mmi~i~n). ,.~anr, 

. Channels ol eHmlnaUoo.: &;cretions of n~ and throat, 
digestive tract (fzces). · · , , "' , ; , . , ., . i · :o .:, 

.. Penlstence ol virus outside the body l lq "', firy; _state~ it 
keeps its virulence from 20 j;o 30 days.. . , ... ,, 1 , , ""', 

Laboratory diagnosis : ' Inoculation · of ·monkey witb 
filtrates of nasal secretion, of fzces (special method)' or: 
after death, of nervous tissue removed at autopsy ... During 
the invasion period, an· examination of the cerebro-spinal 
ftuid shows : constant alight leucocytosis and pleocytosis.;. 
few polymorphs in the early stage ; ·increased albumin J 
presence of globulins.· Nonnal glucose and chlorides pre, 
elude a diagnosis of meningitis. · If the cerebro-spinal ftuicL 
is completely normal, the case cannot be one of poliomyelitis 
(DRURY & SHADEN, 1939)·' I ' . • ,_ . '' . ' ' • ' ' . 

Treatment : Serum treatment: convalescent se~ri:t (p. 267): 
Immune horse serum obtained by inoculation with virulent 
nervous tissue taken from infected monkeys '(PETTIT'S 
rnelhod).,. "' · ··J <~ 1 '' ' • '' · • •• 1" ·'' :~s.:•~'i 
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.•· Serum' treau;,ent 'must· be llpplied"early (during the 
pre-paralytic period) in order tO produce results (p. ·265). • · 

Prophyla:da : Immediate compulsory notification of Case.9 
of the disease. Isolation of patients": •ascertaiD m-igiu of 
'first cases·; trace carriers of virus and isolate them. •M easuru 
of personal fl:ygietu, particularly as regards nose and throat. 
: · ·Preventive flaccination of 'eltildrm (by BRODIE'S ·method : 
with formalinized virus ; 'Or· KoLMER's method : with virus 
attenuated by addition .of·aodium ricinoleate).~··,nQtt so 
fa.r given ~~atisfa.ctory results. •. o·..< '"' ... 7 ., 0 , ,,1 •···n~ 
, ... ,As a preventive measure, the serum of convalescents, or 
even of nqrmal ~ults,. "!~Y ~ •. a~hnipist~red to children. 

·r 11 'r f '!, r" ·1 

,RABIES 

,.,, . Detaile~ i~ionaJ'!wm~laiure (I93S) ·: ~o: 'as b. :' 
~ .j. ' '. ' • • • '- ••• ' • ; .1 

1.aiin~_~'·. ~ iLySst''huthana, lH 1Jtal.':·.r_'==.'Rabbia,''Lissa.'·' 
'' ·• ' ..• Jin'1 ·Rabies.·' ·" 11 Hn"Roum:·-J_:_I·Turbare.' . ._. '~~ 
1:'-rencll,;. ~-Rage.· .. ,r:J:.; • .. ,,.,,:Span: 11 d 'Rabia; Lyssa.·~,.., 
German.·= 'Tollwut, Hundswnt(v); Lyssa.' '""' '"' ···' ··" 
''-~'" ~,.,.,,.,., ••••.• , ,· oJ.•I ~-.. ··: •·•' L·•or-~1 i!.r•••:n 

'"'A· ~fie;• infectious• disease· ot certaiD animal species 
'(wolf; dog; etc.) transmissible to man~ afiecting the central 
llervous system and proving ·rapidly·fatal. ,., '" , ... "' """ 
t EUologlcat )gent} ' A 'filterable· virus' !PAStEuR; ''l88o, 
1885) (NEGRI, REMLINGER,, 1903). Fixed virus: 'roo-150 m!' 
:(GALLOWAY and ELFORD, 1933); can be cultivated in sym
piosis with living cells (HARRISSON-CARREL method, LEVADITI, 
}914 l KANAZAWA,, 1937,, ·e~.). ~ Transmissible' by Intra
cerebral inoculation to dogs, cats! rabbits, guinea-pigs, ·etc. 
Cold-blooded animals are completely unreceptive~ tbe virus 
inoculated into·the brain subsists for a long time. in. a latent 
'condition ( disa ppea111 after 302 days:· RBKLI1<GER. 1904). t 

., lncubatlon : In' man,' 3 to 6 weeks·; in rare ·Cases less: 
•. ~o to H: d,.>1,;, ,very ~;'!~any, ~~re- th~~. r .r~r· .. ~}he 
~ ~ Withouf ~~du~·h'op.e 'cJ ~~stin~ .~· Outbreak.iD 'thrs· WaY in''V1.,. 
e! the larae proporLioo e! allortin ea- aod undoHcted -- • 
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duration of tho period of incubation depends upon .the 
virulence of the virus and th" severity and localisation, of 
the bite .. , 

Dlreo& eontagton : .. , 
1. . The bite of a rabid animal or of one in the incubation 

stage' (seven days before ,appearance of first symptoms).·., 
' a. ; Any oth01 break in the ·skin : scratch, bruise, etc., 

contaminated with the saliva of an infected 11nimal.. . . , ,. 
· • Incllreot ·eontaglon : Exceptional. : , ., . , 1 ' · , 

. Portal of entrJ : Any break in skin or mucous membranes. 
' Locallsatlons : Central and peripheric nervous 'system 

(especially Ammon's hom and the medulla oblongata).· ·' ' 
Symptoms : The premonitory fever, remarked by 

V. BABEf, in the case of animals,• 24 to 48 hours before the 
appearance of other symptoms, does not always occur in 
man. - An examination of the blood shows a high degree 
of neutrophil leucocytosis Md eosinophilia. The onset of 
the disease is sudden : insomnia, uneasiness, excitability. 
Sometimes abnormal sensations (painful itching, pins and 
needles) around the scar of the bite. Aft« this short pre
liminary period (10 to 24 hours) bulbar phenomena make 
their appearance : difficulty in swallowing caused by spasms 
of · the pharynx, difficulty in breathing, . hydrophobia 
and aerophobia, hallucinations of sight and hearing. The 
condition of hyper-excitability is sometimes evidenced br. 
priapism. Breathing becomes more and more difficult'; 1t 
IS often of ,the Cheyne-Stokes type. Towards the end of 
this period, an abundant fiow of saliva marks the beginning 
of the final paralytic period. The disease runs its course 
in not more than 1 to 4 days. Death supervenes by asphyxia
tion and heart failure. 1 , .• 1• , • , ; 

Prognosis : -Clinical rabies always ends ·fatally. · Rabies 
following upon bites on the head, or incubating rapidly (in 
less than 15 days), may prove fatal, notwith~tanding treat-
ment. _ , 

1
• : • . • ~ • • • • ' 

Mortality among persons who have been bitten ·by a 
rabid animal and have undergone anti-rabies treatment (by 
on. ~ iluo v!UlPIIJI methods) j.s ,q,s;z% ~ .tA~ J:&lle ,qf .~I'BP 
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bites (this figlire is based Oft 9,834 cases) anct o.o8% in the 
case of superficial bites (223,501 cases). : - • · •• · • • ·' •. • · 

Channel of eHmlnaUon of virus : The saliva is virUlent 
for 1 days preceding the appearance- of morbid symptoms 
and during the course of the disease. , ·, ... ,, ... , ,,, 1 
;, Resistance of Ylrut outside the body : At a low tempera.

ture and in glycerine! (Roux)' the virulence persists for a 
long time. Fragments of brain infected with rabies ·pre
aerved in a -'o'}'.,. .solution of glycerine. and at 17.6•F. 
(~OC.) have retained their i11itial virulence for more than 4 
to 500 days (SCHWBINBURG), , Desiccation at 71.6°F, (220C.) 
or heating to 1400F. (6ooC.) diminishes the virulence and 
finally entirely destroys it (depending on the duration of 
the process). 

Laboratory dlagnO.lll ~ exaiDhml:ion of microscopic 
preparations taken from the .hip~mpus major (smears 
and sections after fixation,' iap1d · inclusion and special 
stainings) shows characteristic. formations ,(Negri bodies); 
Experimental inoculation of rabbits, guinea-pigs, mice, 
etc.· The blood-picture and a histopathological eumination 
of the spinal ganglia may afford useful indications. 
·'Treatment : Only :J>ossible during incubation and it must 

be started as soon as possible after the- bite. Once the 
disease has ·developed, specific treatment is of no avail; 
It is indispensable to cauterise the wound dir~~t:tly ajler 1/u 
lrilll with thermocautory or fuming nitric acid. For anti
rabies treatment, the medulla or brain of a rabbit inoculated 
with fixed virus (ordinary virus with incubation fixed by 
repeated passages on rabbits) is employed (PASTEUR, r884). 
The methods of vaccination • • most commonly employed 
at present are the following : " ' · · · : - . 

Method ojllu P<JSteur I.utitulll of Pllris: medulla of rabbit 
with, fixed virus, ·~ttenuated by•desiccation {ito 4 days). 

I 0 "I ' , J ' .) '• ( 'I j "J ' I !) "> '• ~ 1, J 'I i ,-.. , •. • •; :. l j . ' • 

· .:• MARtB, A. C., RBIILINomt, ·P.:, '* VA.u.az H. Reporta to tbl Inter. 
Dlltlonal Rabi11 Conlereo.,._ Poria 1027, L.o.No doe. C.H.IU(lJ,. , 1 

I McKBNDftiCK, H. G. Analytical Revtewa or the Report• or Pa•teur 
Institutes on the Resulta or Vaecioation againat Rabiea in L.o.N. 
Document C.H.1441 1930, an4 Hriee of the Bull. HtJallh Orf., L.o.N., I, 
1032, &o .. 11140. ' ' . 
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- · Btsber-Pvscanw melhotl : • a suspension of '·fixed, viruS( 
(rabbit medulla) heated to, .J22°,_ 131°, 140°, 149•F, (soo,. 
ss• •. 6o0

, 650C.)-wi~ de;~iccateq >;ned)llla, ~desl·:.,,,.;r.•\:J 
-.H6gyes melhotl: dilutions of fixed virus.,.,. , ,, - 1,t 

V tsriows methods : consisting in use of· fixed' virus atten~ 
uated a. killed by addition of chemical substances; phenol 
(FERMI, PvNTONI;. SEMPLE), ether (REMLINGE .. HEMPTj, etc .. 
(p. 2)5)•' ' I:.~· • •' h lj t _,• '1 1 .,1'' ol••i 

·Prophylaxis i Compulsory' notification of all ·cases ilf 
rabies among domestic animals. Destruction· of wandering 
~~g~ .. SO~~~lsoW y~cina~?D o~ _d.ogs.~~- ~.::._J. ·t·· :-. ~-.·, '·.> •.. 

, "GLANDULAR .FEVER·. 
'(Infectlou Mononucleosis) 

'I-, '.' ' I':J , . ' ' 

Detailetl inlfflsalionru• nomencltsltwe "(T938) ~" No. 44 d(b): 
'·- J '. • ' '' 'l <.: "':'' ' ' I ' : . •. '.; 1,,. ll . ' . ' : • I 

Latin : ·' ._, LYmphoblastosis benign&,· Mononucleosis infeo.• 
-:.' otiosa~ 't ··1' -·r,, ·· .. " : .• ::• ·H -•. ~· ~, 

French • .. Fievre ganglionnaire, Mononucleose, i,nfectieiJI!e, 
:· ..• . Angine a monocytes. I' . ' •. ''I .· • l 

German.=· Driisenfieber, Pfeiffersche Krankheit., , .. .. , 
Ita!.· :·. - Febbre ghiandolare, Mononucleosi infettiva. 1 1 
Roam. o= Angina. .rnonocitari. , , 
1 •:1 '' ,; ·, • ' · '· • • , · • • 

A febrile disease characterised by a polyadenitis beginning 
in the lymph glands of the neck, tonsillitis (sore throat) 
and hypertrophy of the spleen .. Small epidemics especially' 
among adolescents. The disease was described b:y l'FEIFFEI\. 
in 1881,. . . ' . - - ' ' ' '' 

• • ..~ 1 ·.··• ... r .l ~. ·• ':,', i• • :·\ .-~l'. ·.,, '< t 

· EUologlcal agen&: A filterable virus (BLAND.· 1931), CaD. 
be communicated by inoculation to the lower monkeys 
( M. ·rJwws), producing a disease c:omparable in· all respects 
to that of man, ·• 

•\'• I., I 

-.-.-G-4,_U_TI_B_Il, R .• ~P~ve.nUve v~Ccln~tloa of Dop ~ain~t Rabiea''~ Buli~ 
Ht4llh Orf. L.o.N. I, 269-326, 1940/41. . . . 



INFECTIO!'~ I!Y l'ILTEJ!-·PASSII~G, '(~~VS.ES IJ.S, 

Incubation : 2-9 days. 

Direct eontaglon 1 Contact· mtb. a . patient. 1 

lndf!e~f contagion.: Probable ... 

Port ~~~ enb'y : . Tonsils. 
-· LoeaHsatloos : tymp~tic. glands. 

Symptoms :Bad general condition, stubborn constipation, 
enlargement of the lymph glands, generally the posterio~:~ 
cervical glands, followed by tonsillitis with diphtheroid 
false membranes. ·. Other lymph glands are progfiCSSively 
affected. Spleen increased in size. A3 a rule, the disease' 
develops rapidly.' Sometimes it may last for several weeks.' 
Nephritis in 6 to 8% •of cases .. Sympto~IQ of serous menin
gitis have also been. observed. . . . . . . . . • , 

' Three clinical types : rlandular, lonsilltW and febriu. The 
fever oontinues for 7 to 4 days.· · · 
· 'PrognosiS : Usually favourable. 
~~ . . I ' ; '' . . - , ' ' . , : . ·~ 

, . Channels of ellmlnatlon of virus : Exudate from tonsils., 

"Persistence of' vtrui outside the body:(?) . '. '·":·· , ,1 :, 

Laboratory diagnosis : Characteristic blood-picture : slight 
an:emia with leucocytosis which may reach I s.ooo-so.ooo 
white cells per c.m.m, of which 40 to 90% will belong to the 
hyaline series---lymphoblasts and plasmocytes; r. co 1· " • · 1 
·-It has been· observed that, towards the end of the 1st and. 

2nd weeks, there is a positive • reaction . to the Borde I-• 
W ass"""""'• Ust.· ·, ..- • , · .! ,, • r , • ~ r -· , 

Similarly, there is a high proportiO!l' of anti-sheep ha!llloi 
agglutinins (1:64,. PAUL II: BVNNELL'S test, .1932) and of 
other hetero-h:emo-aggluti~,, (for ilie blood . of ~bbil;., 
guine&:-pig., cattl~. and pig),_ . ,, ___ i 

Treatment :Excellent results appear to have beell obtained, 
with sulphonamides (M. &: B. 693) administered by intm
muscular injection (STANNt1S II: FINDLAY, 1939).' ' '. 

,. . . . . ' 
• Prophylaxis : . Isolatio!l,, Qf patients, disinfectioa and 

personal hygiene;,> · 
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FOOT-AND-MOUTH DISEASE 

Detailed itslenulti~mal """""'lalure '!1gj8) i' No? 4-U(a)! 
Latin = Aphtae epizooticae, Germ.·: M~~l~1~~J'kla~~n-

Stomatitis aphtosa · 1 seuche. 1 •· '-·-' 

·'· . . . . epidemica, ,,, , ,; Ital . -. Febbre aftose. < 
French= Fi.evre. sphteuse.1 , . · Roum. = Febra aftoasa •. 
t' ·, T f l > -- ' ' •' ,, • '-, J 1 t ' ' o' ' • 

. An acute,. infectious disease mainly affecting cattle,. 
transmissible to man under certain conditions. characterised, 
by .a vesic~ eruption ot the m11co~ membranes an<l skin;. 

''Etiological agent 'i A filterable virus ('I . ..OP'FLI!R and FRoscH,: 
1898) ; three immunologically· different types:· 0; • A,· Cr 
The disease ·caused by one· ·of these types' doee . not· o:onfer 
immunity to the two othent1" The virus will pass special 
filters (LEVADITI, NICOLAU & GALLOWAY, 1926). Dimensions: 
8 to 12m/' (GALLOWAY& ELFORD, 1931); 7 to 16m/' (KRASS• 
NOPI' &: REINI!t, 1937); 20 to <4cl•m/' ("ON ARDENNB &: DYL, 
19
1

4o) acco
1 

trordin_g to_ direct m~~rt:~~n~ 1111a~~ "'~t~.~~.~tid. 
o an e ec me mtcroscope. 
:'Jncl!batlOD h' 'tc) i days under n~~ COn<litio;,s·.'''od~ 

sionaUJI',mor'l; up,tq 2q da:rsr · . . . , . '" . , · · . .,", .. , ,; 
Direct contagion :From a diseased animal.' " Man displays! 

li • • varying· degree· of : susceptibility! tmder . natural condi· 
tions : at the present time, many oonclusive observations 
establish without doubt that man is susceptible .to. this 
disease.",(j,:VERGB, 194J4•·J"• · :' ,•I t; , •• , ·.I :c, .. •. 

1' Indirect co!ltagloll t Contamiilated fodder, liquids, straw, 
efe. Man may convey the virus~···'-·_; ...... i .•• ·-· .; •• • , " 

I . ..·'. . I 

Portal of entry :Mucous membrane of the moutli; breaks 
ili·theskin.:·\~ ,, .. r1.JJ~,·,rr·;~;~ .,,, .. ,•. l:J,!'I'''j:"'·· 

''tocallsaUons : Man' :'• mouth I and
1 

limbs. ' Quadrupeds:'' 
mouth and limbs.'. •·.' 1 f ., r ' -· · ;"' 1 t ·,: '• · · •!T 

t Symptoms f A vesicular bption :· Isolated ! ·vesicles 
(aphthae); duration of disease: 2 to 3 weeks. ·~ ll I '· · ··1 



INFECTIONS BY JnLTER-PASSING VIRUSES fjj 

o·J>rognoslsi'Benigti in case··of man."·Adult animals: 
fatality rate 2 to 3%· ·Very grave in cases·of young animals 
s_till fed by their mothers. : , ., . : .. , 
. Channels of elimination : Liquid from vesicles ; epithelial 
sh~ from aplllllu, milk and urine.. , , • 1: · , , , · : . , 

,. ·Reslstanee of virus away from the body : Can be kept a. 
long time in a solution of glycerine containing phosphate. 
Resists desiccation for a long time. (years) .. ,Retains vir
ulence unaffected for .p· days in pure water arid for· 3iin 
sea water (J. VERGE). Persists for 6o days on clothing, in 
fodder etC · · ' ' ·- · • ' ' · '· · · :... .. ·' 

Lab~ratoey diagnosis i 'The experimental ifioeulation of' 
guinea-pigs, calves or pigs is the only means of identifying 
the foot-and-mouth disease virus in the. aphthae, of man. 
Ascertainment of the neutralising ·power., of the seru~ o~ 
the patient (con~escent). . .• . . . . . ,,, . . . , 

. Treatment; No specific treatment for maO.: bisinfeetion 
of mouth : potassium permanganate at J/Iooo, etc.; cau,, 
terisation .of lesion with • solution of silver nitrate,, etc. , 
. ·Prophylaxis : Personal hygiene among persons in contact 

with sick ,anjmals. :For animals:. preventive :vaccination,. . , 

r LYMPHOGRANULOMA VENEREUM; PORADENITIS 
.,.. .. · ·'' ··· ' (Cllmatle Bubo) • ;•.: ;; · • · ... : · 

1 . ' . . . • · I · , · _, , I , ~ -' , _ , ,. 1 
1, D1lailed i•1en1Gti0111Jl fiOmefl&laturf (1938) : No. 44 a(b) •.. ,. 

Latin ·• = Lymphogranuloma· venereum,. Lymphogranu-• 
_1' 1 ·r.-:u.,~ ·,lorna inguinale.·,· • ..,. ,, __ ._,, .. ·. · • ., ~I···· ~ 

Frerich·"a Maladi& de Nicolas-Favre,' Lymphogranulom~ 
tose inguinale ~nigu&, ·Bubon climatique,r 

1·. ,.~,_!···; .. Esthiomene.··: ···· ... , ···: ; .,-,, 
Gernian = · L~phogranuloma inguinale, Klimatische Bubo; 
Ital. "·' '"" Limfogranuloma inguinale, Bubbone climatico_, 
'" ' · ".· ·' Quarta malattia venerea. · ,. ·, · · · · .. 

Roum.• .,... ·A'· patra · maladi& ··venerian, ·Uicel": .,.nerian• 
adenogen, Poradenolimfiti inguinalil. beniguil..' 

Span~.· · .;o Limfogranulomatosis · ·inguinal, Enfermedad 
· ' · ' ·' · poradenica, Bub6111 venereo. "· · · 
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.A contagioUS' venereal disease affecting parti"ula.r1Jb1t;he 
lymph glands of .the groin a.nd,. iliac ·Tegion. ~ , ,, , . , ; :, : , , , 1 

Etiological agent : A filterable ·virus (HELLERsnu).J' a: 
WASSEN', 1929),·.:annot be kept in• glycerine-; :DimensiolllS: 
125-17.5 mf' (MIYAGAWA •and• •oollaborators;' 193.5)..+-vlsibl• 
in the form of elementa.Iy;bQ(ijee ill dise8SI'<l cells ~~onq t~es 
(MlYAGAWA'S bodies)._, ·,f,,,...,_,,, J !n r.••l'lr.. t'r ~ · J ~on[ 

'Incubation: Variable ~"lo 't<) 'Is days on the 'average.' 
May be lessr 5 or even 3 d~Y:'• or longer1 up to ~ months. · ·' 

· Direct contagion : By: sexual co;.tact. · Occas. ion.ally 'hi. 
accidental inoculation .{doctors a.nd nurses).. . •. . ... , " ,, :. ; 
dndlreot contagion : ( I) · 
·"Portal of entrg : Genital mucous membranes : chancre of' 

ulcerous type, superficial, ·may often pass 1mnoticed. · · · i · . ' Loeallsatlolll! : The virus has an affinity for lymphatic 
a.nd · reticulo-endothelial tissue ' (mesoblastosis; · ·reticulo-
endotheliosis).u ! " ''•• r ... , -· •• '·-'' '" •• ~. • 11 '-1 • ;,_ 

Localisation! in 'the glands; joints; 'veins,•· meninges<; 
Cientral nervous system;·urethra and bladder:;. perimetritis, 
adnexitisi •~~ :Vegetating· · proctitis1• :elephantiasis • and• ·uiee-
rative lupus of the vulva are due to this virus. 

lymptcuil~ fl 'l'lie · glalidulat ·fottn ~rt' the gtoili ;JS the 'iliast 
frequent : a swelling of the; glancj.s in• the groin-on one or 
both sides--develops between the 2nd and 15th days follow
in~ ·the appearance ·of the chancre. •' It begins with local 
pams, .rendering walking, difficult .; . , hypertrophy of ,tho 
glands increases progressively and the tissues around the 
gla.nds become inflamed; periadenitis and. involvement c;>i 
the skin .. · Evolution varies trona case to case. 

General phenomena : fever, asthenia, headache, loss of 
appetite. frequently pains in the joints and loins,. emaciation., 
In the masa ot glands,· which is at tirst hard,. small foci of; 
softening soon appear ; .abscesses and fistulae result. The 
course of the disease is aub-acute. v;l!'ying troll\ 2 to 3 wee~ 
to 4 to 5 months c;>r even longer,, .• 1 , ..... ., .. , ; , 

1 The,. infeotion· .gradually spreads .and .. otheq groups of. 
gla.nds may become affected (in,t4e,il~ .{eg:io~, etc.). There 
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are also generalised glandular forms. . Other ~ocalisations 
have their, owu ,special symptoms.,,., · ; . · , ·:· ; . · ,; . · , ..-

,. Prognosll : In mild forms without complications : favour-' 
able. In prolonged cases, the prognosis becomes , serious. 
owing to possible complications (proctitis, , stric~ure .. of the 
rectum, elephantiasis, etc.). · · · · ' .. · · ' 
; Channels of ellmlnatlon: Suppurating' lesions~' ! ·• <I ,, 
• Resistance of virus away from the body: (?)'ROle of virus 

caniers.(prostitutes).,·~··~ ,·, ,•:."-., .. ,_",., .· 1 : .•. ·- • 

Laboratol"J diagnosis : Identification of Miyagawa bodies. 
Inoculation of receptive animals : monkeys; white mice, 
guinea-pigS".,.,;~~ ·1 ' ···111. 1,,,- .:-! ,,.,_, • .~: 'llJII-, J~ u ·;:()-t 

. Biological diagt~os4s •' By Frei's intradmnal 14sl .. (p, :tU:). 
, Histopathological examination (biopsy). · ,• .,, ' · ·• ·, ·, ·· , 
.· Treatment·: 'Surgical : removal of glandular' tumours: · · • 
:•• Medicinal!' Fuadine, Apthiomaline:: ·Recently sulpho-' 
riamides preparations. · · · · · ' · • · · · ' · . · ·. ' · ·: 

Specific : An anti-lymphogranuloma "accine, consisting 
ot a suspensiou·'Of the erushed spleen, liver 1LI1d mesenteric 
glands of a· monkey inoculated in the peritoneum wit!I the 
specific vinfs, in saline solution,· inactivated by heat, ' or' 
serum from a horse hyperimmunised with t!Ie sanie antigen; 
have been tried with good results. · • · · · · • .. · · ~ · · • 

·Prophylaxis ! Measures of sexual 'hygiene 'i•s for venereal_ 
disease in general. ·" · · · · ' · · 

MUMPS 

. Detailed international nomenclature (1938) ~ 'N~;· 44 e'J ' 
,. 'I• I'' I' ' , ' ' •· ,,, I •) 

Latin•' .. .,. Parotitis' epid&"' .. I tal. · "" Orecchioni. 
It' 11 !t r·••.~- ·mica. Parotis:! 'Roum.· =· Oreion. :• ,. 
French - Oreillons.· '· · · ·· ' Span.· · .., · Orejones, · • 
German "' Mumps, Ziegeo.-. 
• · · ' peter(v). · · · 

. ·An acute, highly contagious, febrile disease, characterised 
by the inflammation jlnd swelling a!- .~he ~argti~. glafld/j,J 
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' EUologlcal agent : A filterable virus '(GRAN:DA; t908 ~ 
NICOLLE & CoNSEIL, 1914; WOLLSTEIN, 1916; JOHNSON & 
GOODPAST'ORE,' 1934; LEVADITI and collaboratoi'Sj 1935, 
etc.). Dimensions: (?) · ; ' · 

Incubation : 16 tO 21 days; sometimes ~~ days . .' . , 
Direct contagion : Contact, with, a patient, , especially 

during the 24 hours l'receding. the development of fever 
and the 4 or 5 followmg days. Contagiousness gradually 
diminishes and ceases about the 2oth day of the disease. ' 
:.Incllrect contagion ;.Rare, • • · ·i •· • •· ·'.: 1 

' •• _, ',:' . , 

· Portal of entr, : Nose and throat : mouth (Stenson·~ duct). 
Locallsatlons : The salivary glands-. · particularly the 

parotids ; the testicles or ovaries. ' Other localisations : the 
sub-maxillary, sublingual, mammary and lachrymal glands, 
the pancreas, the thyroid _gland and the kidneys ; also :· the 
sero?s membranes of the Joints, the neryous system, ~~~ th~ 
~p1ratory system, I,,· t •,I .,, 1,· , 1., 1 ' 

1 
• ' . 

. Symptoms : Shivering, ·pain in. the limbs, slight fever • 
painful swelling· of . the, salivary · glands. · According · to 
GREENI!i & HEEREN, in moiC than 50% of C:.Ses, hyper
trophy, of the spleen. ··When the disease is localised in the 
testicles or ovaries, etc., the fever is higher .. Duration of 
disease : in !'a5e8 without complications : maximum 10 days. 
Orchitis in 1o-4o% of cases. Pancreatitis or ovari,tis in 
.5-8%. Thyroiditis or mastitis are rarer. " ' · · · 

Epidemics of mumps have been recorded with meningeal 
and meningo-encephalic complications in n-27% of cases. 

Prognos.IJ : Relatively benign disease. Recovery is fol
lowed by lasting immunity. Fatality zero or nearly so : 
o.o1 %.. Genital complications may be followed by atroph)'l 
of the seminal gland affected ; hence sterility ensues if both 
testicles or both ovaries have been affected,'· . , . , .: . ., .. , 

Channels of elimination of YllDI : Secretions of the glands' 
affected. · · · 
t, Reslstanei of Ylrns away from the body 1 Little resistance. 

Laboratory dtagnosla : Not employed. • ' 



INFliCTIONS ;IJY .FIL:.t:lll\-l'~SSIN~. VIR)IpiliS H1 
Blood-picture; .Leucopenia, mononu~. follo)Ved. ·by 

I hocytosis.": · · ' · · ·· ""' ' . ·· ·• · 
ymp . ., ' '' . . . ,.. '·-· ·~ l 

Treatment : Symptomatic. Convalescent serum· mav: be 
tried owing to its virus-destroying propertie!r; "" '' ·"' · 1·• 

Prophylaxis,: ·IsOlation' of patient and of c:OntactS for 
21 days. Compulsory notifi.,.tion in many countrie!r. 
Personal and general hygiene. · · · ' 

.. 
, , ,, . ,VEKEREAf., )'!7AR1, -· .. _ 

(Condyloma aoumlnatum, Verruca ~eumlnata) ,....._w~ 

Detailed itttenuJtiOflal fiOmiJNC/alun (1938): part of No. 80dd." 
.. •. ~~·.Jrr;" •f,· trrll , .. ;-• , .• , · ·,,,;• · ,, : !f\-4'•1:: .~r 

Latin = Condyloma acuminatum.-Verruca vulgaris. "' 
French .. = . .Vegetations veneriennes,, Condylomes .• ~\Uil~es. 

-Vermes. .. . --, .1.,_ .• T .·, 

German = Condyloma acuminatum, Feigwarzen.-,Var~en. 
ltal. = · Condilomi aeuminati.~Porro. : <-·' 4

' • '4 '' -, 
Roum.'· = Vegetatii.-Negi. ' 

An infectious, communicable, ubiquitous disease charac
terised by the appearance .of papillomatous proliferations 
on the skin or mucous membranes (Condyloma a&umiflalum). 

· Etlologleal agent s: A· • filterable •virus • .. (CruFFO, '·1907·: 
WILLS & KINGERY, 1919), may be kept in a so% solution 
of glycerine, destroyed by heating to r400F: (6oOC.) for one 
hour. , · - - . · . ·· · ·· · · ·· . · ,, - - . · 1 

Ineubatlon : 3 weeks 'to 8 months·:· varies 'according 'to 
the general condition of the individual. :· . ·. , ·; 

Dlreet oontaglon : Contact with a person suffering from 
the disease. · · · 
~'-"--"-'--'/1: I "-•f! 0 0 I' 0 J" .'! , \,.-j I• I;) 0 '! ! d• , 'j c; Jl I 

• Tho clooolftcatlon adopted undor No. 80 (oypbUlo) at the time of 
the revision of the Nomenclature in 1938 ia due to the apirocheUc 
-etiology accepted by many authorities following Dlli!:YBil .and FAvlla 
A: CrvATTB 1919, with regard to venereal wart.a. Other authoritin, 

Including tbe author of, the above detcription, attribute a common 
etiolorzy to tbete growth• and to ordinary wart• (part of No. 153 of 
Dot. lnt.lllom.~l-) wblcll all agree ID aiiCI'ibiDC to a ftUerablo vlnla. • 
~Jhtl 
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'Indirect contagion : Use of soiled toilrl articles.; I ' : "L 'f 

Portal of entry : Skin or mucous membranes. · · .. · · 
' . . . ·~ .. ,.., ' 

Locallsatlons : Glans penis, foreskin,- the balanopreputial 
gr<J?Ve, the ~enito-crural _folds,, the scrotum •. the vulva

1
the 

penneal regton. etc.· '· . j ' • ' •• I • (o~.u•rl•-1-' I 
• ' · • •1 · I ; . • - • • ~ -• , 1 • 

SymptoiDS : Growths isolated or _in bunches, pink ~ whi~ 
dry or moist. 

Prognosis : Cure _is_ often spontaneous. 
Channels of eHmlnatloli of vtrns i The lesions. 
Reslstanee of virus -away from the body ~ Retains initial 

virulence for 2 months in a so%, solution of glycerine_: __ 1 
Treatment : Biological : Specific vaccine treatment appears 

to be effective (BIBERSTEIN & STEIN).- ' ' - " ' - I 
Physical :-" Surgical removal. · Galvanocauterisation, 

electrocauterisation. -· ' 
I . ; ,•·, • j ' 1 I , •, · ' 

Prophylaxis : Preventive _ unmunisation is poss1ble 
(FINDLAY). The serum of patients bas ,virus-destroying 
properties. · 

- EPIDEMIC HEPATITIS" 
'.' .' ) ' ' ' '_;.'I ~ l.i• ~ 

Detailed. inlematitmal flomet1Clatt4rll (~938) l •No,, 44 d(g), 
; 1' ·:" ·,- I II )o ·o·/ ••. : ,, ~ 1,!1 J. 1 ! • ,'/ 

Latin =--- Hepatitis epidemica. , ; ' __ . . " -,, . , , . , . , 
French - Hepatite epidemique, lctere epidemique. _ ,. •i 
German = Epidemische Gelbsucht. 
Ita!. = Itterizia epidemica. , : . 
Roum. = Jeter epidemic. ·' 
Span.-· -= · Ictericia epidemic&.'" n:- · 

An acute, epidemic disease, characterised by jaundice, 
asthenia and a prolonged convalescence.".-' ·. -" .. - - ·' · r 

: • ' ' ... ,~ I,' I I ., ' o I' 

- EUologlcal agent: -A- filterable v.rus .(FINDLAY, MAc.. 
CALLUM & MURGATROYD;'!939; 'YON· BoRMANN, I940-41'•; 
SIEDE & MADLING, _ J94I ; StED& & Luz, 1943 ';''DRESSEL; 
MEDLING & WEIN&CK, 1943: .DoHMEN, I943• ST., Nux>LA'II 
and colla~>?rators, 1944, etc.). Destroyed by heat; retains 
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vi~lence for'l4 dars If frozen: ·cin be lnoeu1aied·to'w#.ite 
mice, ·canaries, etc .. Existence of elementary bodies in the 
nuclei. of. hepatic. cells and intranuclear· mclusions · (ST', 
Nxcouu ~d ccrworkers, 1944). ":· ' · , ..... ·' · ''' · "'· 

- ' • , ' " ,- ·I ' I I I". ~~ • •' -,,I J "' 

· IDcubatlon ~, 2-40 days (voN • BoRMANN), may ev~n be 
several months (KRAMER li: Rf:WERTS), ~ ., ' ·· 

• ; ~ ' . ' f 
Direct contagion : Contact with. patient.,. especially. at 

outset of disease; urine and ~va. ... , \ -~\ l 1-,;· •. d -

lndlrec&. contagion ;, ,Rodents ( l) . (!ACOBI .apd collabor-
ators). - · · · ··· '-·· · · · · · ·· · • · ... ..~!'h .... ~a• 

''Causes ·promoting ·contagion: 'Cold· 'season'·· (OCtoSer
December). Adolescente and young· persons are' more 
susceptible. 

Portal of entry : Probably mucous membrane of mouth, 
and digestive tract. 

Localisation : Liver. 
Symptoms : 2 stages : nt stage, without jaundice, 4 to 

6 days, characterised by a profound deterioration of general 
condition, oscillating fever, gastr<rintestinal disorders. 
Leucocytosis with monocytosis ; 2nd stage, with jaundice : 
commences, after a short remission (I to 3 days), with 
appearance of jaundice which usually develops without 
fever. General condition relatively good. Enlarged liver 
which projects two finger-breadths below the costal 
margin ; the spleen is palpable. The total number of leuco
cytes falls to normal, monocytosis persists. The jaundice 
persists for 2 weeks on the average. Convalescence is 
lengthy, with asthenia, enlarged liver and spleen, and 
frequent reappearances of jaundice. Beside the usual form 
of the disease, abortive forms, without jaundice, have been 
observed. 

Prognosis : Immediate; favourable; ultimate ( ?). 
Channels of elimination of virus: Urine, freces and saliva 

droplets, the last-named being the chief source of contam
ination according to British and American authorities. 

Resistance of virus away from &he body : A somewhat 
fragile filterable virus, destroyed by heat (WEINECKE). 
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.. , . Laboratory diagnosis :The disease bas been experimentally 
communicated to canaries. According to ST. NxcoLAu anq 
collaborators (1944),. it is possible, by puncture of the liver 
and histopathological exaxnination of the fragment removed, 
to confirm the diagnosis of epidemic hepatitis, if the follow
ing lriad oflesiOflS...., H I.N.K. l'~is found to be' present: 

1. Nuclear Inelusicm$ in the hepatic epithelial cells.··· '•' 
'• 2. -Very large Nucleoli.• -

3· Frequent Ktwyokineset, 
-' Treatment : Diet, duodenai'intub'atiori! "giutOse' iierum~ 

•1r; 

Prophylaxis : Avoid . physical overstrain, cold, crowds. 
Avoid exclusive c:pnsumption !)f presel'Ve<;lfoods •. ' -·· '· ' 
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. PARASITIC INFECTIONS 

CHAPTER III 

INFECTIONS CAUSED BY PROTOZOA 
AND METAZOA. 

Ammble dysentery. ·' 
Kala Azar, Leishmaniasis. 
Malaria. 

Pin-worms. 
Hookworm. 
Trichiniasis. 

Taeniasis, Tape-worms. 
Hydatid disease. 
Aaearlasls. 

Itch. . 
Louse lnfeat&Uon (Delousing). 

· AMCEBIC DYSEKTEBY . · 

Detailed intemational nomenclature (1938) : No. 27 b. 

Latin = Dyse~terii. epidemica .. 
French = Dysenterie amibienne. . 
German = Amrebenrubr, Amrebiasis. 
I tal. = Dissenteria amebica. 
Roum. = Disenteria amrebiani. 
Span. = Disenterla amebiana. , 

A parasitic disease affecting the digestive tract (large 
intestine) characterised by acute attacks followed by periods 
of remission-tending to become chronic. Endemic in 
tropics, sporadic in temperate regions. 

Etiological agent : Entamoeb4 tlysenleri4e Councilman 
& Lafleur, 1893. A hzmatophagous amreba in the vege
tative stage. Quadrinucleated cysts. 

lneubaUon: a-15 weeks or longer. 
· Direct eontaglon : Possible. 

Indirect eontaglon : Ingestion of contaminated water or 
food containing cysts.• lnfectiOfl through water is the more 
important factor. House-fties may convey infection. · .. 

10 
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Portal of entry : Mouth. 

Locallsations : Large intestine ; colon and rectum. In 
the event of complicat!ons.: _live_r \abscess), lungs, etc. 

I. 1 , 1 , • . • I 

Symptoms : Acute attacks: pains in abdomen; soft, 
mucous IUld bloody stools, -tcS at .first~ later JP-25 per day. 
Often' tenesmus -and scanty mueollot stt>ob; • Fever- is lslight, 
except in cases of absces, iof tbei lw.- (when temperature 
rises to JOO • .f"-Ioz•F. (38°-390C.). When the disease becomes 
e/Jronic, it takes the. form r<>t alternate periods of diarrha>a 
and constipation. lllar~ emacia~on.,_J;>ura9-Jl!!-.inde~nite. 

C_ompHcatlons : Absces.i.~;~the liv~~ '?r,,!u~g';. ~~~~·p~~-
~~~!.:,!·,U) tJ•Jh&lt•!l-11 -. ... u;:.J .9o:...k'<t-;J bu,r.,,J-1 

Prognosis: Serious. _c._;~.b'..: ... A 

Channels of eimlnatloii t 'Faeces,! Splltitm in case of pul-
monanr abscess,_ . • 

1 
. · 

1 1 .J 1~ -''' . : tV I' '")•'<.l• ''.li'''''•l" \ll'~··~\r-11'1',lttl ., ~,_\·.•\. 

Resistance of parasite outside the body : In the vegetative 
stage, the ammba has no resistance· outside _the body, but 
the cysts are resistant when dispersed· in water-cour.~CS, 
reservoirs and other accumulations of water, or in· dust, 
earth and food polluted by contaminated excreta. ' 

j, ....... ·: •••• : .. '· ('! 'd'lt-:1 

Laboratory diagnosis : J, · Ex~~~mmatio• • oj rt8ces, imme
diately after discharge, at a temperature of 98.6•F. (37<>C.). 
Search fo~ mobile vegetative and h"'matophagous forms 
and for minuta quadnnucleated cysts.·' .In chronic forms 
of the disease, search. must be made.for the non-h..,mato
phagous minuta form. _ Dif!l!f'ential diagnosis : · bacillary 
dysentery and infestation ·with EntamiJeiHJ <;ol • .'IE,.~.' •loarl
manii, Enl. dispar (identical with the mi,.uta form but 'Dot 
pathogenic). · ·· · 1 : .J, ·• •ll- .. '. ·L-• ·- · • "·; 

2. Inoculation of receptive anima19 :• young• 'dogs ·and 
cats; intrarectal injections of suspecl .fa!cal .. mattm; ·•nd 
pcclusion ,wi\1! a. plug ,o( ~llodionised ppttonw<!"l· ., ", .. 1 
" 3·' Cultivation on artificial media. to isolate .. the Enta. 
moebaJ;o)j, J 



. ·n Treatmenf : Formerly large doses of ipecacttanha ·powder, 
which has now been replaced by. e..uti•. (subc11taneous 
injections) o.o4-o.o8 gm. per day for 8-Io days. Emelifl 
accumulates in the body.· Yatren I05 administered by mouth 
in pills or by intravenous injections, . Stovarsol in tablets b:y 
the mouth.· · · ' ··· · ··· ·· ' · 

, · .:1 I •• ,· • • , ,_, I I . · 

, Prophylaxb : Trace and treat am<Eba carrieni .. Disinfec~ 
tion of freces of patients. Detecation restricted to recep
tacles ke,Pt under supervision and periodically disinfected. 
Purification of water. Avoid uncooked food; 1 · .,.,,.' 

·c • 'KALA-AZAR; LEISHMANIASIS • . 
I • , t') 

'. 
petailetl · intemalional · nomtfl&latun (1938) :' No. 29 ·li(a) 
... '" '•· andNo.29b(b).· "·' · ,·,, 

Latin. . = Kala-azar, Leishmaniosis visceralis.. . . ,.. . 
French" :--.J<ala-az~ indien (Kal~-azar ~es ad!!ltes), Kala
_::l.rH J·~ ;1Tr!'ll azar · mfan~e, ~1sh~aru~ _vt~~rale ,d~ 
•. , , , • 1,- adultes, Le1shmaruose mfantile. , . . 
Germ~ -. Kala-azar, Tropische fieberhafte Splenomegalie. 
Ital. ,,,'.= Kala-azar, 'Leishmaniosi splenica mfantile. . .' 
·Roum •. = Kala-azar, teishmanioza viscerala '1- adultiJor fi 
· ' i '.: '.

1
"' Leishmanioza infantilt\. · · ··, ' · 

Span.·" ;,· Kala-azar; LeishmaniosiS • esplt\nica infantil, 
Leishmaniosis visceral. \ · - · 1 

• • 1 • 
,., t-~1-'J"f•oJ \,<.;lt , o_•jl• J, '··i.' 1 I '\ -~. 

1: A specific ·chronic. disease; characterised by ;,.egultW 
intwmillenl .' fever,- pronounced anaeinia, sometimes by 
cutaneous and intestinal haemorrhages,: but essentially by 
splenomegaly. . :<. ,., , "··· ·" 
'• Etiological agent : For the Indian kala-azar~ Uishmtmia 
tlonovani (Laveran a: Mesnil, 1903). For infantile kala-azar: 
Leishmania injantum (Ch. Nicolle, 1908). These protozoa, 
which are small oval-shaJ>C<! bodies of 2 X4 p. I Leishman'f 
bodies) and are characterised by a nucleus, a blepharoblast 
and a flagella. i They are parasite$ of the -monocytes, macro
phages, endothelial cells, etc. . In cultures and in. the vector 
msect, the Leishman bodies become transformed mto lyt>tcal 
acicular Leptomonasi' · • • · 



• .,. .... lla&IGa t .Duatioll variable : 11BVw.1 -A 84 ...-.. 
ar· Dlnet IODtaciOD : :oc- not nist. 

. ;: ladlnll& eontagloa : ' IBrection is· c:OD.~eyed by bi~ 
msecta of the Psychodides family : Plllebolorllw. argeNii/>ef 
(Indian lrala-azar) and Plllebolorlltu j>nwi&Wsvs, possibly 
_also Plllebotmrotu ;r-;or! Pllleb. f>IIPIWUi (in~tile kala-azar!. 

01 
~ case of infantile lrala-azar, the do( IS the .reeenoif 

Portal of entrJ : SJWi. ·; 
JAeellsaUoDI: Circulatlng 'blood (monoc~: ··~~ 

pbages), vascular endothelium. and lymphatic: vessels of the 
~leen. liver,. bone-manow; skin, etc... . . - r ll 

11.: lo lndiao kale .. ezar there &re ~oentJy JocalisatiODI jo 
the intestine (ukeratioast .,ad the ~ (l.eisbman boils and 
ulcers). 

• • • T ' • • T ~' ' . ' 
8JD1ptoDII : lfldi- llal<a IUIIf' : a 'chronic di_,.., c:haral> 

terised by an irregular intermittent fever, resisla.U to quit~iJU, 
hype• bopby of the liver and of the superficial lymph glands 
and by splettome galy. . Presence of intestinal disorde ... 
characterised by diarrh<ea-like and dysentery-like stools, duo 
to intestinal ..luratiotts which cause copious bzmorrha~ea. 
Sometimes Leisbman boils (nodules in the skin containing 
many Leisll-ill) and ulcerations (of the mouth and DO!e) 
appear and there Ia progressive cachexia. . · · ' ' • · 

l•fa.ui/6 /tala t~Ur : a chronic d;_,.. characterised by 
aa inegula:c iotennittent fever, nsiatant to quinine, marked 
IIIIZIDia, aedema of the fJM:e and limJ., pouibly bzmorrbagel 
ol the aida, and, above aU, ...., f'rOIU'"'"" 6pu-galy. 
There &nl DO uJceratioDL · ; :• • " · '·. · 
... PNpoa : ·Very . .moua (if untreated,·· •· high· fatality 
rate, up to 50%). · ' · 
.. Channel · of ellmlllatton ~ The narasite IJ found' lq' tb~ 
' · ~ and ~ blood. . ..--: · · ' .. • · · · · ' ' penp . . . . .. 
. a.Jslaaee. ol parulte euulde &he HdJ: The whole lif ... 

cycle. oi Uis,_..ill it confined to the mammeliao host 
(Leitbmaa bodies) and the inaect . vectoc . (LeptoQ10llllf 
forms, which are allo to be found in culwre.). 
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LallorMoi'J dlqllotll : Identification of Leishmania in 
the blood and leucocytic formula (pronounced leucopenia). 
Blood culture on blood-agar. 

Puncture of spleen, of superficial lymph glands or of the 
sternum in order to discover L•islomafJia. 

The formalin·gelification test may provide useful indi· 
cations. 

Tna&llleat : Tartar emetic, antimony tartrate and other 
preparations of antimony ; stibenyl, neostybosan, urea
stibamine, fouadine. 

PropbJiula : Destruction of phlebotomi and of their 
breeding·places. 

Mechanical protection. 
Treatment and isolation of patients. 
Destruction of wandering dogs and vetertnary measuras. 

MALARIA 

IHMiW ~ fiOffUfl&lalur• (1938) : No. 28. 

Latin 
French 
German 
I tal. 

Malaria. 
= Paludisme. 
= Malaria. 
=Malaria. 

Roum. 

Span. 

Malaria, Paludism, 
Frirri de balti. 

= Palud181Do. 

A specific, infectious disease characterised by intermittent 
attacks of fever, anzmia and hypertrophy of the spleen. 
The disease, at first acute, subsequently tends to become 
chronic with alternating acute attacks and periods · of 
quiescence. 

Btlologloal apat: The malaria hzmatozoon (l.AVERAN, 
1881) with -4 varieties : 

Plasn&odi...,. vivfU (Grassi & Feletti, 189o), the agent 
in benign tertian. 

Plasn&odi .. m fakipartma (Welch, 1887), the ageat in 
malignant tertian or " estivo-autwnnal " fever. 
PI~ malaria. (Laveran, x88x), the agent in 

quartan fever. 
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,Plasmodium ~ak (Stephens, 1922),Jound iJJ oerta.in paljs 
Of Africa. I i • • .. ;,. • • ·•, ''"'" "·• .>• "' ''··I ·•I . . 

Incubation : In the infection du.i 'tO:· ·, ', ·" 
P. vivax : Io-14-17 days; 

. P. falciparum : 1o-14 days. 
P. malariae : 18-22 days or longer. 
P. ovak : I6-I9 days . 

. , In th~ case of persons contracting the diseaSe .lit 'ilaturnn . 
(temperate zone), prolonged periods of incubation-several • 
months-are recorded. In the event or reinfection, the~ 
incubation period varies according to the degree.of iJnm.unity 
acquired. 

Direct contagion : Does not occur.' . , . . 
Indirect contagion.: By. the bite of the Atwpheltls mosquito, 

which becomes infective I2-I,5 days (at 77•F.-2,50C.) after 
having bitten a person with malaria. The cycle man-ano
pheles-man is essential for- the development of the h:emato
zoon, which multiplies asexually in the human blood, but 
the sexual phase of which and its ensuing multiplication 
can take place only in the body of the vector .. 

. Portal o1entcy ; Skin by mosquito bite.,,, '. ~ 1 
LocaUsatlons 1 In the peripheral blood and particularly in 1 

the visceral blood of all highly vascular organs : spleen, livet,l 
bone marrow. adrenals, brain, kidneys, etc. , 

Symptoms : I. Acuu malaria (first in~asi01i). · ,Th~. first 
symptoms of the infection are generally : . . . . , . . , , [ 
, A continuous phase of fever, without rigors (2-8 days) .. , , 
· Then follows the acme, a variable period of remittent, 

daily fever (these features are especially pronounced ,in 
ben•gn·and malignant tertian infections)·: finally, aftet a 
period of latency, the typical intermittent fever makes its 
appearance (remissions of 48 hours in benign tertian, 72 
hours in quartan and from 24-48 hours in malignant tertian), 
characterised by the malarial allaelo, which comprises ~ 

A shivering stage 1 frigor) ·which lasts for• from ·2o to 
30 minutes to I Y. hours, with a rise in temperature, intense 
headache, vomiting and intense sensation of .cold i lhe (tol 



, -PARASITIC I:Nl'ECTIONS · 

sta~ (t:alol-) -ehuacterised • by! Tety.>.high,l·fever •(104°F.-
4ooc. and more), rapid pulse, vomiting, violent headach~; 
delirium, nose-bleeding, diarrhrea, enlarged spleen. T!>IS 
stage lasts fOT several hour.! 'and ·is followed· by « •sweat•"K 
slag6 (sudtW}: profuse sweating, fall of the temperature, 
patient is left in an anzmic condition. ·' · ., ' ., ,. 

'2 •. Relapses ensue at varying intervals (after ~o.15 days 
iD the .first place, then at an iDterval. of several months),· 
the number and character of paroxysms depending ou the. 
degree of immunity acquired. . · ,. ·" 

The duration of the infection is from 18 months to 2 years 
approximately in the case of P. vivu infections) one year 
in· the ease of infections due to P. falcipa,...m, and several 
years in -the case of those due toP. -malaria6, Re-infections 
are always possible in endemic regions and affect the eo\lrs8' 
of the disease. -, ···-~ _, 

'3.' 'Pemicious /tWmS :·these· are rarer· and are· due as a 
rule to P. falciparum infections ; they are characterised by 
an abrupt onset, with•a very high temperature, convulsions, 
a. comatose condition; which is followed by an algid condi-· 
tion or collapse. >A fatal termination is frequent.. , -., , ·. - , 

4· . Blaek-wa'teil'fever is especially . trequent in 'tropical 
court tries. ·It is generally a consequence of P. falciparum 
infections. In addition to the symptoms above mentioned,• 
hzmoglobinuria, · biliou&ovomiting, a seriously aruemic con
dition·. and ·prostration .are, observed. : Fatal., cases· are 
frequent. . 1 (' .. ,,..·t,l•••; ..-! ~-,; I I 1,,. I II t· · '•; l'l (I 

,5. Malarial caehe:ria, which is observed, in regions ..Vbere' 
malaria is highly endemic, in the ease of debilitated patients 
who have suffered from malaria for a numbeF of years, is 
characterised by intense anzmia, hzmorrhages of the skin 
and an irregula.r fever; · There· is very pronounced enlarge
ment of the spleen with hypertrophy and often cirrhosis of 
the liver.! • · • c-i. '•-''' ' '',' .I• ·;-,.~ 1 · •_too ·, •:.; ··II.\ 

. 1 : · ' ' ' ' ~ •-.· I: fl ",, · > ~ ' •I • i , •• l' "I '-, . 1:" f.' I , 

, l'rognosls 1 Variable according to the species of hzmato
zoon! the. clinical fo~ and. the efficacy . .of ~e .treatment' 
applied. 
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C:bannel· of eUmlnatlon t Parasite of the ·red blood cor... 
puscles. : · ; ' ·' . . '.'i.l ·~·. ;,, '" J·• t 

, ;• I 'i I • , 1 • o• ' 

., Reslstanoe of parulle away from &he body : The hzmato
zoon has. no independent existence outside its. human or 
insect host. , , . · , . 

· Labora&oey diagnosis : Identification of the hzmatozoon 
in the peripheric blood (puncture of the .finger or lobe of 
ear) and in the bone marrow (sternal puncture). ·Stained. 
smears. 

• • • I t ~ I . '' . 1 .· ' 1 

, Treatment: I. Again.<~ jove~ ( ScllizotJiocide) : 
• (a) Qvitaiu by· Uta moutll .• for adults, a daily dose of. 

1 ·gm. (1.5 gr.) of quinine hydrochloride or quinine sulphate· 
repeated for 7·8 days (corresponding quantities for younger 
age groups). 
,. (b) Total 4lk4loJds slaftdMdised "" lu basis .of Uta ••Tola
qvi""" .s,.,..,.,d prepMatio... Same doses as for quinine. 

•· (c) Qvitaitae-Urelllatae: intravenous or intramuscular injec•. 
tiona ; a dose of o.so gm. daily for .5 days.' Recommended 
in cases where the stomach will not tolerate quinine· «• 
where the patient i$ in a comatose condition. . . 

· (d) Qvitaitae suppositories or syrups Ia disguise lu biller, 
taste for children below 2 years. . . . . , , • 1 . , . 

'(e) Atebrita (mepacrine), a synthetic product; dose fori 
adults' 0.30 gm. per day, to be taken in 3 tablets each of 
o.ro gm. after meals for s-7 days (correspondingly smaller 
quantities for younger age groups). . . .. 
II. Treatmetal agaitasl gametes always given after the schizon., 
. tocide treatment. , ., .. . , . . , . , . . 
'' Plasmo'{vitae (a synthetic product). Plasmoquine treat. 

ment, wh1ch destroys the gamete, i$ particularly important. 
as a measure of collective prophylaxis. · . · ·' 

Adults: give o.oz gm. per day, in two doses of 1 tablet 
of o.or gm. after meals for s consecutive days (correspond· 
ing quantities for younger age groups), beginning 5 days 
after the schizonticide treatment (quinine or atebrin) and 
never together with ate brio. ' . , •. 
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Plasmoquine prophy~. must. be. 1!!1der tmedical super
vision. 

··t_ . ' • , 

III. Combined treatment. 
Quinine and plasmoquine m . the doses indicated above• 

for each of these medicaments, but always with an interval • 
of 5 days between the end of the quinine treatment and the' 
beginning of the plasmoquine treatment. 

Atebri.plasmoqNine lreatment: the ·aame observation> 
applies. .. J .• •·• • . · •. ··-·i ;_ , , 

Prophylaxll : This is directed
. 't. Against the vector insect: · 
.' Mecha .. ical fwolecliOfl for h~mafl · dwelliflgs : proteet 

windows. doors and all external openings with wire netting,' 
mounted on fixed frames (netting: IS mesh to an inch) .. 

/fldividNal ,..chanical fwolecliOfl: gauze mosquito nets.' 
Measwru agaiml adNlt mosquiloe& ~ inseeticidal sprays. 2 
A.Uilarval.,,..asNros •. Petroleum• and.P,erivativea, .. Paris 

green,. etc .. . · . ' rl :' 

"2:· To the protection of mafl .•· 
• ' I • ,.. . ' ',.; 

, Dr"t: fwophylaxis. Medicinal prophylaxis should 'be con
fined to organised groups or communities which lend them
selves readily to strict supervision : t:roups of workers,; 
troops, schools, etc .. To be effective, thJS prophylaxis must 
be continued for 4 weeks after departure from a malarial 
zone. Persons who live in such a zone must carry out drug 
prophylaxis throughout the whole malarial season. ; . 

Dosage : Quillin. (quinine hydrochloride or sulphate)' 
0.40 gm. (ca. 6 gr.) per day (for adults) to be taken in tablets 
throughout the whole malarial season. For children of 
6-9 years ! 0.20 gm. (ca. 3 gr.) per day. . ' · ' ' · 
· Atebri11: ' A dulls: 0.20 gm. (2 tablets of o.i:o ·gin.) per 

day, twice a week (at 3 days' interval) or a single weekly 
dose of 0.30 gm. Daily prophylaxis with o.o6 gm. is more' 
difficult to arrange but is to be recommended; 0.1 gm.; daily 
six ·days a. week in common practice of armies .in hype&"• 
endemtc areas. . · 
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TAENIASIS; TAPE-WOBMS 
I 

Detailed intertUJtiOMl nomenclature (1938) : No. 42 (g), 
Latin :::::1 Taeniasis. ' '- \ ' ·. ·· ' l ·" • 

1 : ' 

French = Teniasis et Bothrioc6phalose (ver solitaire) .. 
German =:!1,. Taeniasis.. . · .· . •, 1 • ' 1 -

!tal. :·•·:. =· Teniasi, Venne solitario .. 
Roum. = Tenie, Panglica., · .. 
Span . . · = Teniasis.. , ~ ; \ _ _, . ~ · . 

Parasitic diseases due to the localisation of Cestodae in. 
the intestine. ! • ., -· :.e.r.~.ir'1·•1({ 

Etiological agents: Taenia solium (Linne, 1758), T. 
saginata (Goetze, 1872), Hymenolepis nana (von Siebold, 
1852), Dipylidium caninum (Linne, 1758), Dyphyllobotrium 
/alum (Linne, 1758),Bothriocephalus latus. · 

' · ~ . ' I''- 1 

Incubation ; 3-u weeks, according to species., 
Direct contagion : Does not exist. . ,, · . , . , , . 

··Indirect eontaglon ~ ·By contaminated meat (Taenia), 
fresh-water fish and caviar (Bothriocephalus), through the 
agency of various insects or the ingestion of eggs ,ia sub-
stances contaminated by excreta (Hymenolepis). ~ · . 

Except in the case last mentioned, man becomes infected 
'!>Ytingesedting cystitscerci (in larval form) located in,the,;vario';ls 
m erm 1ary hos : · . · 

;_ Taenia .solium 'is fo~nd in pigs (the mu;;c;les): · 
• Taenia saginata in cattle (the muscles).. , ... • . "· 
· In the case of HymeNOlepis, either man himself (localisa-. 
tion of the cysticercoid in the intestinal villi) or insects 
(fieas or Tenebrio molitor) play the part of intermediate host, 
t• Dipylidium caninum is found in the fieas of dogs and men.· 

In the case of Diphyllobotrium latum, . in the ISt larval. 
stage, . the intermediary host is a Diaptomus or Cyclops 
(fresh-water crustaceans), in the :znd (infective) larval stage,. 
carnivorous fresh-water fish (pike, trout, ~tc.), ,, ,, 

Auto-Infestation: Possible in the case of Taenia (due to. 
antiperistalsis which leads- to oystia.rcosis) but not in the 
case of the Bothriocephalus. 



;;- 1,- "- ·t PARASITIC ,J-NFECTIONS · 

Portal of entry : The mouth. 
··Habitat : The intestine. · '~ 
Symptoms : Definite cli~ical sympto_ms ~ · very often ' 

lacking : they take the form of gastro-mtestin~ diSOrders, 
nausea, vomiting, epigastric and abdominal pams (appen·_ 
dicular' etc., colic), diarrhrea or constipation. · Nervous · 
disorde'rs :_ convulsions (especially in' children), gastric, 
disorders, disorders of the organs of sense, especially of the 
sight, headaches, dizziness, emacia~ion, ~uremia_ (es~cially1 ' 
in the case of the Bothriocephalus mfecbo~)- , ., ·; . ,. , 
· Prognosis : Usually favourable, 

Channels of elimination : Freces. . . . . .... , 
Perslst~nee of. parasite outsldl! the . bodf 1_ A4~L•vo'!!'s 

cannot live outside the human mtestme_., ·., .. , . ., , , ,. , 
:, Laboratory diagnosis : Examination of frece5 for· worm, 
segme~ts (proglottides) and embryo-~ontaining eggs. 
·-·Treatmen•: Pure., and fresh ether extract of Aspidivm 

fili~t mas, followed by purgative salts (Taenia) ; thymol .. 
In cases.of Hymenolepis nana infection, oil of chenopodi11m 
gives excellent results (same dosage as in treatment of, 
ascaridiasis). . . . . . . , 1 , , .. , " · 

Prophylaxis : r. , Strict veterinary supervision _of .·ineat : 
destruction of meat containing cysticerci. ·2. · Pork,' beef, 
and fish should be eaten only after having· been· properly 
roasted, boi~ed,, ~te, · · · 

HYDATID CYSTS; HYDATID DISEASE OF THE 'LIVER 
<' -' • ' • " II . · , . ' , ·· ., . rl; 

: Detailed iniiNOalional ftOJttenclat .. re (1938) l No. 41• .. , 
Latin •= Hydatides (hepatis), Echinococcosis (hepatis). 
French · = Maladie hydatique, Echinococcose. 
German= Echinokokkus (der Leber), .. 
Ita!. = Cisti idatica (del fegato). 
Roum •. - Chist hidatic (al ficatului) .. 
Span. = Quiste hidatidico (del bigado). 

A yerminous diseas_e caused by the , localization of the 
Taen•a. echtnococc..s, m the :larval stage; in the -visce"'-. 
where It forms the hydatid cyst .. , · 
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Etlologleal agent : EclsiMCocctU gra,.ulo$11$ ·(Batach, t786) 
-Tamia ~~elsifJOCOeCUS (von Siebold,.1855) and also Eclaireo
cocet<S alveolaris (Posselt, 1903). The adult is a small cestode 
(.5 mm.), a parasite of the intestine of dogs, cats, etc. 

Embryonate eggs ingested by man (and by many domestic.· 
animals) hatch out in the intestine and the embryos bore· 
through its wall and find their way into the viscera (liver, 
etc.) where they lodge and pass into a larval stage which,. 
develops very slowly ; in this way the hydatid cyst is formed. 
This reaches a diameter of 5 to 15 em. and contains innu
merable scolices which, on release in the viscera, may form· 
a like number of new cysts.· ·" ·' · ' · : ' 

Incubation : One or more 'year's.'' " 
· Dlreo* contagion : DoeS not exist. · 

Indirect contagion : Results from th~ a:8sociation of inan · 
with dogs and cats; it is due to the ingestion of embryonate 
eggs contained in the fa!Ces of an infected animal and 
spread over either the hair and muzzle· of . the BDimal iJr 
contaminated objects (food; etc.). . ., ... '"' . 1 • . · • · 

.. Auto-Infestation : Only as & result of ruptu.re of the wan: 
of the hydatid cyst. · ' · ·· · · · · · · · · 

Portal of entrJ : Month. 
Loeallsatlons :Generally the liver and Jung~more rarely. 

brain, kidneys, peritoneum. In the event of the rupture of the 
original cyst, the released scolices cause' a secondary echino-. 
coccus ;,.jestatiDfl which is often localised in the peritoneum.' 
F Symptoma: Th.,.,·vary accon;Jing .to the part affected~ 

at first frequent outbreaks of urticaria. If the cyst develops 
freely (as is the case for a cyst in the peritoneum) clinical 
symptoms are lacking; otherwi..,....in the case of cysts in 
the region of the liver and gall-bladder, lungs, brain, etc.
it may cause serious and sometimes fatal compressions (a 
tumor syndrome). · , ·' . . • · . . . 

Complicatiom: (a)J~h~u:;:~t~e cyst :, g~neralisa,tion~ 

· (b) invasion by bacterial germs, characterised by signs 
of suppuration which may lead to peritonitis and sometimes 

' to the discharge of pus externally. · 
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The parasite may die and become calcified. , . > !" · :1 

Channels of ellmlnaUon : By vomit (cyst in the liver or 
lung) or by perforation of the abdominal wall (peritoneum). 
In the conten~ of the cyst are found vesicles. scolices or 
bookie~ .. ., 

Perslstenee of parasite oulalde &he bodJ : It cannot live 
outside the body. · 

Laboratorr diagnosis : 
I. · Examine blood for eositwpllilia. · ' : • · c · 

· '2. Intradermal test (CASONI, BoTTERI) (p. 212). 
·' 3· Deviation of complement (WEINBERo-P.lavu). 
· · X-ray examination is as a rule necessary. 

. Treatment : Exclusively surgical : complete removal of 
·cyst without damaging its wall (rupture). ;, d ,,.. · , 

" Prophyluls 1 The human infection is almost always 
contracted through the agency of a dog (o~ cat) which 
becomes infested by eating rawr scraps of contaminated 
butcher's meat (beef, mutton)., . , ' , · '• . · ,. : , 

1. Destroy all contaminated viscera (town and country 
slaughter-houses). Never give infested viscera to dogs. 
. 2. Prohibition or strict control of entry of dogs into 
slaughter-houses. 

ASCARIASIS 

Delailotl itlte1'1UJiional 1Jotne11Clalure (1938) : No; 42 (a)~ 
Latin •' • ...... Ascaridiasis. · ·· , ltal. • · .=o Ascaridiosi. J 
French = Ascaridiose. Roum. = Ascaridiozi. 
German =- . Ascaridiosis. · ·. · Span. · - Ascaridiasis. • 

A widespread parasitic disease caused by the presence of 
ascarides in the digestive tract: · . 

EUologioal agent: Ascaris lumlwicoidu (Lind. 1758), a 
long cylindrical fusiform worm •. Separate sexes (d' 12-16, 
Q 18-28 em.). Occasionally 1 ascarides of dogs (Tozoe~~r• 
eanU.) . and of cats. ( T ozoeart~ eali) •. 
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Direct contagion r Does not exist.' t· 

I ' Indirect 'contagion: The inf.,;tation' ·re,;.ii)ts solely fro,;, \he 
ingestion in contaminated food of embryo-containing ova. 
· · (Eggs eliminated in the freces of the carrier are not at 
that moment infective. To become so they require 3o-4o 
days incubation in .a• damp .&oil .during .thQ wa=· season)i 

-·· .. 
Portal of entey : Mouth. 

LocallsaUons : Adult wonn·: in the small intestine~ Occa
sionally 6Watic ast;arides may ·be· found which,• from the 
intestine; penetrate . into other organs ::.liver; lungs, pan· 
creas, Wirsung'a duct,. the. common. bile duct,, appendix 
(ascaris appendicitis), larynx, trachea, etc. 
' · Course of the infestation : The emb,Yo f~in' im 'ingeSted 
egg, on hatching out In the small intestine, perforates the 
.waU of the intestine and passes· through a period of migreltion 
(parenteral cycle) necessarily involving pauses in the liver 
and lungs ; the embryo· develops and then finds its way to 
the bronchi, the trachea, pharynx.. <ESOphagua and, small 
intestine, ,where it becom~.adul~=-, .... ,. .. , 1,, 1 .. ,. q .1 

' ,:- • . • . . '. . ' If ! . 'r. . '~ 
Symptoms : Gastro-intestinal disorders :· distentions; nau

·sea, epigastric and abdominal· pains ; sometimes diarrhrea, 
apJ:"'ndicular syndrome. Nervous disorders :' i:onvulsions, 
eJ?ileptiform fits, giddiness. Itching of the nose or anus at 
mght. <.k 

Prognosis : Favourable, . 
. ~- . . '. ' ' . "' 
Channels of ellmlnaUon.: Freces; rarely the mouth ... , ·· 

I • • • ' < I' , <, ~ , -' · 1 
• , _, f, · •"1 ' 

Persistence of parasite outside the body : Neither adult 
ascarides nor· their .larvz can live. away from their host ; 
only their eggs can do so and there the infective embryo is 
formed. · " · · 
h ... - I . ··[: 1'' I) ' \ ... ' 
" Laboratoey diagnosis : Discovery· ·of eggs in freces, pre
ferably after administration of a saline or vegetable laxative 
on the previous evening •. Oily purgatives are to be avoided, 
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Examination of blood to ascertain the:leueocyte formula: 
,eosinophilia. ; . 
,,-;Treatment-:.-,, !:• , , .'. • r 't.o• i•,·.-•'1 ,,;] '•i r·t.--

'>' J, Santonica. ( Arle1flisia m<Witimll) . powdeJ combined 
'With .calome}.-,,. ,. ~ r. ~ ,_·:; "'·i .L' ·t "!nl.··~-,~·r :;-;1 j ._,, :r~ ;o-,;, 

.,, .. 2.'' Santonin followed by Ia salinll'purgative. t ··rlf h>' 

, .. J. Essence of Chenopodium, XXXVI-XLV drops, in three 
'dose$ of xn-xv drops at hourly IntervalS. · 'Three hours 
later a saline purgative.. . . . ·' ·. ·" .... 

. , - ,.• ,..,, ·• t:tq·o,l!o!•l•.-

' Prophylaxis : Boil or wash thoroughly with. boiled water 
,aU food (vegetablf!S and fruit) likely to, be contaminated .l>y 
the eggs of ascandes from lzces. ". , · 

··oxYURIS VERMICULARIS'' · 
(Pin-Worms, Thread-Worms) "" '"" "" · .. ' 

. ·,I'· · ,, ··j ·o '- :'. , '' • • · : ttll( t~rro·1~ 
1 Detailed intemational11omtmelature (1938): No, 42 (f). t,. 

.Latin" ' - Oxyurasis.,· •: · .I Ital; • •' ' - ·Ossiuriosi, En
--French·'-·Oxyurose."~ ',r, . •· .-J•,t-: J. :terobiasi.·-···· 
!German ~ Oxyvrasis, Ma·· Roum. • 1. -· · Oxyurozi.: :. "" 

denwurmn. Span. - Oxiurosis..·, ... ,~ 
· '!A' <verminous disease caused by the development of the 
NematoiU: E11terobius vtwmicularis in ·t'he intestine.'·~ ···' 1 

· Etiological agen&: Enterobiu. venni<*larls, {l..iime; '1is8) 
a fusiform worm of small size (d' s mm. Q 10 mm.) and 
white in colour. The embryonate eggs are infective: · 
'' Direct' contagion :· Infested children pass the' pai'a'sitJ to 
persons in charge of them and vice versa. · ' · "· · " ' ' · ' · '' • 
, ·Indirect contagion 1 By .linen and l:lnthing toiitaminated 
by the oxyuris, or by contaminated . food. By. contact. 
Numerous cases of contagion in families~ boardm!!'-schools 
Pr other communities.' · · · · ' " ' · '" '1. ' · • " ·' 
• ' , 0 0 0 ') 0 0 'O l I 0 0 : J f J ' " ! 0 ! .. 

Auto-Infestation. is frequent ; embryo-containing. and 
infective eggs dropped by the female worms in the folds 
of the ·mucous membrane of the :an1JSl·.contaminata..the 
hands of infested persona a.nd their ·linen or clothing.•·• · • , t; 
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' Portal ol entrr : Mouth. • . 

Habitat : The thread-worms from ingested eggs at fir:St 
settle in the distal part of the small intestine, breed there, 
and then grate to the czcum, the appendix and the large 
intestine. The pregnant female finds its way to the rectum 
and the folds of the mucous membrane of the anus, where 
it dies after laying its eggs or is carried away with fzces. 
This cycle takes about 2 weeks. The lodgment of the females 
in the anal mucous membrane causes an unbearable itching 
which leads the sufferer to scratch that part-thus the 
bands and, in particular, the nails become mfected. ·This 
promotes auto-mfestation and the passing of the contagion 
to other persons. · · · · · • 

The stomach, the resophagus, the nasal passages, fre
quently the vulva and the vagina Jnay be. the seat of erratic 
thread-worms. · · ... - ..., ' 

Symptoms : Principal characteristic : very violent itching 
at night, particularly in the evening after going to bed. 

Lesions due to scratching; border of the anus congested, 
covered with red spots (bites) and with secretions of mucus 
and blood. Pains and itching in the perianal, perineal and 
genital regions. • . · · " 

Irregular intestinal disorders. Soft, mucous stools ; 
nausea, vomiting, loss of appetite. 

Nervous disorders : convulsions (in children), giddiness. 
Temperamental disorders : genital disorders. · · · · · · 
Compluations: ",:bread-worm appemiicitis. , · •· · ' ', ;; 
Pr.ocnosls: ~nerally_ favourable ; . bu~. ,the. infectioq is 

obstinate (auto-mfestation). ~ , . . , . · . , . . . ,, ., .. , ., 

Channel of eUmlnaUon 1 Anal mucous membranes, ·faeces. 
' ' . Reslstanee ol parasite away from the body : The adult 

worm cannot live outside the body. Eggs mixed with mucus 
or fzcal material may survive for some days in soiled 
articles If dry. In water, the eggs rapidly perish.•'•·"'''F 
• i , ... ,. •••• ~,.··'11, 

· Labor&toi'J dlacnosls : Search for eggs and adult females : 
this is done with the aid of a spatula. in. the fold& of the 
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mucous membrane of the anus ; they are difficult to find 
in fzces .. 
· · Examine blood for eosinophilia. 
· Treatment : Santonin or Santonica in conjunction with 

calomel-for two ·or three consecutive days ; afterwards 
give a non-saline purgative. . . : . , ; • .- , Ji 

Or, essence of chenopodium, " Butolan ., , aluminium 
acetate. · · · · · · ... d -, ;·d 
• Gentian violet: 0.15 gm. (ca. 2 gr.) for 8 consecutive,days; 
repeat treatment after .interval of 7 days. . , . , . 

Ascertain whether eggs are present after the treatment, 
. Rigorous hygienic measures during treatment to prevent 
auto-infestation (cleauliness of hands,. linen, pyjamas sewn 
up at night). . , · . , · 
• · Prophylaxis : Cleanliness of hands and nails. 
· Avoid contact of hands with anus. · 

Cleanliness of linen. Boiling of infected linen. 
'· Prolonged treatment and supervision of patients . 

. A void contact with patient. . · , . · · 
• } .• ; ' ' ' ir j j •. ' : ' • J i 

''BOOKWORM'·. 
, (Unclnarlaala.) 

' '· Detail;4 i~lenuitsO..:.Z ftomenclatu~• (1938) : No: 40. 
Latin = Ankylostomiasis. · · . 
French = Ankylostomiase. · · 
German - Wurmkrankheit der Bergleute (v), HakenW1lim-

kra.nk:heit . .... , ... ,,• ··-· •- l··~:'l 
I tal. = Anchilostomiasi, Ipoemia dei minatori (v),' Ane-

.. _r ' • • ·mia epidemic&. ···' '.' "·• ·~: ... · .. ..a. 
Roum. .,. •Anchilostomiazi. . · . , . . . . .. , 
ppan. = • Anquilostomiasis, . Amarellao, 'Anemia., epide-

·r,· ·.,,mica. ···r-:"i i • 1 ;1...-, •,-'•;!: r-. ~ 
•·. A ubiquitous disease, ·caused by. the presence in the 
intestine -of the nematodes : -A...e,wloma duodeftale and 
Necalor americaftus, and characterised by a slowly deve. 
loping and progressive awemic cachexia and by gastro
intestinal disorders.·•· 

II 
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'.Etiological agen&: Aneylostoma duode114le (Dubini, 1843) 
(especially in Europe, rarer elsewhere) and Necator ·ameri
canus (W. Stiles, 1902), predominating in tropical and sub
tropical regions, not found in Europe. . These are small 
worma (d' 6-8 mm .• ~ ID-l:l mm.) with a buccal capsule. . 

Incubation : s-6 weeks. . . . 
•P ·. ' I' _ • ' ' 

Dlreo& eontagion : Does not exist. 

· Indlreo& eontaglon : Adult females attached to the wall 
of the small intesti ... lay eggs containing 4-8 blastomeres ; 
from these eggs, which are evacuated in the fzces, rltabdi
liform larvre are hatched in 48 hours (if conditions of heat 
and humidity are favourable) ; this is stage I. In stage II, 
these !arvre become transformed into filariform slrDflgyloids 
which become encysted in their old covering, bot remain 
motile. This stage is the only infecliv• one .. Contagion takes 
place: ',· !•J' •,,,' 

1. Tltrouglt 1M .skin: the encysted. filariform larvae 
perforate the skin (of the arms or legs) and travel via the 
blood vessels or the lymphatics to the right heart and lung 
capillaries ; thence they pass to the alveoli, the bronchi and 
trachea ; they are then swallowed and reach the small 
intestine, where they become ·adult in 3-4 weeks. 

z. , . By 1M moullt : the infective larvre perforate the wall 
of the digestive tract and then follow the same course as 
under1. ·: .. ··· ' 

, Auto-Infestation 1 Does not exist. 

Portal of entry : Skin or mouth. 

Localisation (habitat) : MatUie w~rm : .amall intestine. 

Symptoms : A chronic disease, 'characterised by a· prd-
gressive anremia, slight and irregular fever, abdominal and 
particularly epigastric pains, tympanites, nausea and vomit
mg. pallor,' eedema (of the face and ankles), shortness of 
breatb. ··Stools ·sometimes black in colour, sometimes 
diarrhcea-like... ' .-· < ' , ,. , 

Before or during the course of the disease, symptoms of 
dermatitis (due to the penetration of the skin by the larvz) : 

II 
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papular and itching eruptions; pustular OD the hands; feet 
and folds in the skin (miners' itch) and pulmonarr symp
toms : a catarrhal bronchitis · (passage of larval mto the 
lungs)~ ,,.,.( ": • ;,. ·I· .. , , , .11" 

Prognosis : Grave, if not treated. · 
·'Channels of ellmlnatlon : Fa:es. · 

Resistance of paraslta away from the body : The "'"'""' 
loookworm cannot survive uutside ·t)le body. The eggs are 
spread on the ground with fmces. They develop rapidly 
(24-48 hours) if the atmosphere is sufficiently warm and 
damp l under such . conditions (in tropical regions, or in 
"''""· ·tunnels, quarries, etc., m temperate regions) the 
larvz develop in the ground and become infective in s-6 days, 

Laboratory cllagnosls r Examination of feces to find ova 
of the ankylostoma (by WILLIS' concentration method). ' 

Only stools not more than 24 hours old should be examined: 
Differential blood count shows eosinop~ and coun!l of 

red blood cells shows anemia. ' . . . 
· Examine stools for mature worms · atter' aciministration 
of a purgative. . . " . . · ' , , ., · 
, , Stool culture. . , . . 

Treatment : T !Jymol ~ last and .laxative. the previone 
evening. . . . 

For adults : 3-6 gm. (ca. 45-90 gr.) to be taken hourly in 
capsules of r gm. (1.5 gr.).· After 4 hours give a dose of pur
gative salts. Contra-indications·!·alcohol,·ether, chloroform, 
fats, oils, to be avoided. ;; ,,.,r:. : ·:Jif'~ •~, •, ;10 rJ 
f Oil of c!Jnoopodtum : . , , . · , < 
., . For adults;. ~v drops in three doses of xv drops at 
hourly intervals. . , 4 dose of purgativt~ salts, 3 hours after, 
wards. ··~· 
, · Children ~ two drops. per year of age. 
' •·Ca,.lxm lelrachloriu (chemically pure): 
-:" 

1 Adults: 3 .. 4 cc. . 1 ~ •. ··~ • • .,, 

· Children: 0.2 co. per· year of age. ·' 
Prophylaxis : Prevent fecal contamination. · Defaecatioli 

Should be forbiddeo except in special receptacles : movable 
receptacles able to be hermetically closed should be co11<o 
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structed and periodically disinfected. A void walkiog unshod 
on ground , fouled with humaa. excrement.; Strict ' super. 
vision·of infected communities.•:·: ::,,-. . . -'·"" .. .,., • 

Trace and treat worm carriers until eggs have finally 
disappeared from their stoob. , • , , , . , . , .. , . q 

Supervise drinking-water. P~rsonal, hvgieue iLnd clean-
liness of clothing. . -'~ • ... ·I -lt r . .~ • J c- . ~._,l,; 

. ___ . · · , ·• .a_4, ."1'i)"ll ·cn:o 111-·• 

TRICHINIASIS · 
' -. • ' -· ' ! . . ' . ! • '.. ' f . , ~-

• Deta-led inllwtaational owmeNiatiW• (1938): No. 42 (h), . 
Latin · ..., Trichinosis, ·" · French = Trichinose. :, 

, · · Trichinellosis.. · ' Ita!. . 1 • = Trichinosi. 
German - Trichinosis, · ~-'- Roum.· ·==s· Trichinoza .. •.: 
, . , · , Trichinenkrankheit Span. ""· Triquinosis. 

A parasitic disease caused by infestation of the muscles 
by larvz of the nematode .Tric/aitulla spirali&. · " • 

Etiological agent : Tricltiflella spiralis (Owen,' 1835). ! 
Mature worms:, very small. {d' 1.5 .mm., ,!;?· 3-4 mm.j 

fusiform and elongated. ,, · " ' ' · · 
Larv:e : vermiform ; they migrate and settle between the 

fibres of the muscles and there form lemon-shaped cysts in 
which the larv:e can be seen rolled up in spiral form·. · • 

Incubation : .2-15 days. . . , . 
'' · Direct contagion : l>oes · ~ot · exist.. 
: lndlreot eontaglon :.From infested pork..,, 

Portal of entl')' : Mouth. ' · •, · • '• · 
Habitat : M atur• worms : they emerge from tysts ingested 

in infected pork.' Parasites of ·the· small intestine where 
they· live for I ot -more weeks (7) : the females give birth 
to larv:e (not eggs) and then die. · ,,. 

The larot11, which are laid in the sub-mucosa, emigrate 
(in 7-10 days) via the portal or lymphatic channels and 
spread throughout the bOdy, establishing themselves in the 
muscles, where they form cysts (the limbs, the diaphragm, 
thorax or .neck)., .... :· ,- t•: -1 ~-· o .·'': ~· ,;,v:,·:·-·1 
.. Symptoms : zsl Plriod {evolutiou in the intestine); Abdo
minal .. pain&.• nausea, vomiting. •. frequent .. stools, .. either 
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watety or· dysentery-like, progressive rise . of temperature 
(continuous cusve), reaching 104°F. (400C.) or more after 
7-8-10 days. ,, . . , 
• · •nd Period! DissemifltJtitm o/laf'fJ,. (as from the 8th day). 
The temperature continues; pains in the joints and muscles, 
functional disorders of the various groups of muscles (masti
cation, swallowing, breathing, the eyes, etc.) from the 8th 
to 1oth days, redema of the face, eyelids and scrotum. 

]I'd Period: Efi&Ysl,....l of tJJ. laro,. (as from the 3rd 
week, continues for ·several months). Stupor; cachexia, 
redema (abdomen and lower limbs), itching, miliary erup
tions, petechiz.- etc. Death may supervene between the 
4th and 1oth weeks. ·', • : . . : 
" Prognosis: 'Variable· according· to 'th& intensity ·of the 
infestation. If the infestation is inconsiderable, the disease 
runs its course in 1-z weeks ; if it is more pronoune&d, in 
7-8 weeks; if severe, it may iake several months. 
· Channel of ellmlnatton : AdUltS ~d larvae in falces, only 
during_ the 1st period- · .. , . " ,. .. , ·. . ... , , . . -.. ·, 

Resistance of parasite ontslde the host : Neither the adult 
nor the larva can survive outside the host. . Tho larvae are 
encysted in the muscles of various domestic or wild mam• 
mals, especially the ·1'11l, which· constitutes a 1'uef'fJoir o/ 
infulitm for tho pig, whence the human infection comes. . • 

Laboratoi'J diagnosis : ' ' · ·, · ' · ~ 
r . zsl Period (intestinal catarrh) : · • .. · 

(a) Examination of faeces to find larvae and adult worms. 
, (b) Differential. blood . count, .shows. very pronoune&d 
wsinopbilia. . , . . · . . . · .· · . . 

lind Period (dissemination of larva!) from 5th to roth day: 
.. Examine blood for larvz: to ,5-10 cc. of blood 100 cc. of 
a 3% aquwus solution of acetic acid is added. Centrifugalise 
and spread th& sediment on a slide, stain with Giemsa and 
examine. . . . 1 , . • • .. ••. 

Ascertain the degree of &Osinophilia of the blood- ' , 
]I'd Period (encystment) : · · · 

' (a) Examine a fragment of muscle taken by biopsy .. ! 
(b). ·Ascertain degree· of eosinophilia of thll' blood. · · : • 
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· Treatment : During the first period, irrigation of the 
stomach, purgatives (calomel, castor oil) and .vermifuges 
(thymol, essence of chenopodium). . . ··J. 

During the second period tiy treatment with ~· Fovad
w :· by intramusculac injection, adults: ISt day: 3·5 cc., 
2nd and 3rd days, 5 cc.,_then a series of 9 injectio~U~ ol 5 cc, 
every two dayse f'\ f, 'o •+ - 1 • '~ ., •· ··>I!~ .; r• • It • 

There is no specific treatment afte,r. ~e.encystmen~ of 
the larvae in the muscles. . . . . 
• '., 1'' 

. ~ . , . 
Prophylam : Compulsory supervision of pork. • . · ·.' 

· Inspection of public and private slaughter-houses ... ·· •' " 
• Destruction of pork infested with Trichinella!. '" • • .,, • 

Destruction of rat.111. • ·•il ... _, • ·.·., ':t 
. • No :raw pork should be consumed ; it. should always be 
cooked .. 

'' ' .. 
'ITcH; SCABIES . 

! ··~. ·-i.l:ili : 11..,.:'£: __ _ 

Delt.Jiled inlen<atiottalfiOmenclature (1938): No.153 (b)• •' 
Latin':- Scabies; AcariOsis . .. t 'J 3 •• c .. ,, q J 
French "" Gale, Acariose, Sarcoptose. < • •. 
German • Krl.tze, Scabies.1 .. F : .. JL ....... ,:~1 e. 
I tal. · .,. Scabbia, Rogna {v), 'Acariosi.• " 
Room. · - RaJe ·(v), Scabie. · ~ " · •' u :.; · -1 " 
Span. - Sarna, Rolla (v), Acariasis.. :1 ·' ~ • . • 

A parasitic contagious disease caused by the lodgment in 
the .skin of the itch-mita (Sarcopm uabUi).,,,,, "i , ' 

... Etiological' agent : Sarcoptes : 'scabiei :: an · a;.,..,hnoid 
arthropod Of ~e ?rder acarint~, ~ 350 fA. ~ len~h, ~ 225 f.', 
l Inoubatlon : Ia summer, the disease beginSi u early as 
the third day following contamination; in winter,. it begina 
1:1-14 daye after conb~mination (average 8-IQ days)." .. 

Direct contagion : Much the most frequent; by· direct 
contact with a person suffering from scabies;. . · . :: 

Indirect contagion 1 From .the sheets of a bed where a 
case of 1cabies hat slept j ClCC88ionally. from his clothing. 
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Portal of entry : ,Skin,. . ,. . 1 ~ 
Localisation : The sides of fingers, hands, wrists, elbows, 

knees, armpits, the region around the navel, inner sides of 
thighs, ankles, buttocks, penis (the back and face remain 
free). . · · 

Symptoms : Very violent itching,' especially at· ·night
1 lesions due to scratching. · Presence of furrows, several 

millimetres long (tunnels at the end of which the female 
mite is found) dug in the skin, and more rarely pearl,Y 
whiteish vuicles contiguous to the furrows. The diagnosiS 
is facilitated by the presence of prurigo lesions in the regions 
affected ~ impetigo and pyodennitis (elbows). 

Prognosis : Benign, save in case of complications due to 
secondary infections (phlegntons).. . " , . , , ,, " , . , ., J 
· Channel of elimination: Skin. !" ,.., ''"··" ., ~ "·. ·, •.•• 

Resistance of parasite outside the host : The lnite survives 
for 1-2 days exposed to the air and 10 days in contaminated 
linea,., h.;,D t.u""(~ . \i• ·•>~'"· ·\"• 1\, ' ·' .~ ,.,;~·. ~ ·,., ,, \. ·~~·-~·)I, .. ; \, \ 

' ' Laboratory diagnosis : Find the female mite and eggs by 
scraping a furrow with the point of a scalpel ; place the 
products of the scraping between slide and cover slip in 
2-3 drops of a 15% solution of potaslt, 00 ,.,.,,., ,; 1 .. ,,,.J 
• Treatment : Frictional: (1) rub with 10ft eoap and tepid 
water and bathe (for %-hour), continuing the ·rubbing: 

1
2) rub for %-hour with a sulphur solution or pommade 
Hardy's pommade) which sltould be left to act until the 
ollowmg morning ; then give another bath. Repeat the 

treatment 8 days later. During the first treatment, dis
infect folnites, . underclothing and bedding (by stealning or 
boiling). Recently, a simpler method has proved effective in 
England in 99% ·of cases : the single application of a :zo% 
emulsion of benzyl benzoate to the whole body except the 
head, following a hot bath, and w/sotll disinfection of bed-
ding. or ~;>lothing (GRAHAM,,, j. R., ~9-43). . 
• Prophylaxis : Isolation of patient until completely cured. 
Disinfect bedding and covers of mattresses and bum straw. 
Look for other cases in persons living in contact with the 
patient. 
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LOUSE llfFESTATION, PEDICULOSIS lc;•oq 

;· Detaile¢ fntenJational nomenclature (1938) i ,No~' isi (a)~ , 
l-atin. ;.. Pediculatio, Pediculosis capitis,. corporis, pubis, 

Phtiriasis. 1 
French - PMiculose, Phtiriase. , 
German = Verlausung, Phtiriasis.' 
I tal. . = Pidocchi, Pediculosi. 
Roum. = Pediculoza, Phtiriaza: 
l5pan. = J?iojos, .ftiriasis. , , . ., , 
... ,Etiological agents: Pedieulus ·~ (bodY' louse) (de 
Geer, 1778), Pedi<ulus tSapitis (head louse} (de Geer, r778), 
li'ldirius pubis (crab lpuse) (Redi.,,I668)., •t : "'" '"' ·•l 

Evolution : The eggs of aD these species hatch out in 5-7 
days at a temperature of 89"-95°Fl (32."-350C.)P •The lluvt11 
develop m 15-20 d"¥8 under normal conditions.,.,<! '"l'l 
f,,,AduJIS.:Lengthoflife:about41>-.45 (6oj days<'~"'' o. t ,,] 

Fattors fwt>mOiing or clle<king dev.Zopmenl: beat and damp 
accelerate development. cold checks it and il!IO ,the intensity 
with ~hie~ they. feed, (bema~~bagia), : ... ,. ,, ,. ,. ,,, " 
,. DeSiccation ~ lice, as . does light. .. , i.· ,, •..... , 

Direct Infestation : Direct contact with infested persons 
(this is the ease for all kinds of lice).; · Sexual contact m so 
lar as the crab louse is: concerned. 1.1l!1 fl .•. ,., l·'·ts 1··.tf.v• 

,. Indirect infestation: 'i'hrougb'persc:inai ~lo~gings',' doth~ 
ing, etc .• through carriers of eggs (nits) or adult lice (of all 
species)., Bedding (for all species), W.C.; seats (crab ,louse), 
,. · Babita& : P; ~·::Jives exclusively in the hair (eggs and 
adultlice)... ·J! ~~ tl'·r~'"""', ·,:. ·.: -~· ·i ,., ,-,· 

PhlirHI& pubis ~· groin, pubic region and perineum, ·occa· 
sionally also the armpit, beard, eyebrows and lashes. . .. · 
· · Pediculus corporis ~ the inner surface- of underclothing 
(eggs and adults), especially along seams and the inner 
surface of clothes. AJJ a rule, they are found on the surface 
of the skin. only when actually feeding. In cases of massiv• 
mf.slaJion :on linen, clothing and also on the skin, especially 
the armpits, groin, neck, face, etc. 
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rl Symptom• :- Intense irritation, more acute In the evening 
and at night (causing irritative papules),· lesions due to 
scratching (shoulders, . abdomen, hips and front part of 
thighs). Brown spots around old lesions due to scratching
sometimes generalised melanoderma (tramps) .. , Darlt, 
/wOfiJflisl> spots (especially in cases of .pediculosis in the 
groin). Presence of eggs and adult lice.. , . , .. 

Reslstann of parasite away from the llody : 'It niay 
happen that lice leave- an infested person of their own 
accord and are found on clothing, linen, bedding, seats of 
railway or other carriages, mattresses, the seats of water
closets (crab lice); but in a dry and hot atmosphere or exposed 
to light they die rapidly and do not survive lack of nutrition. 
1• eold W84ther, they ea• survive witlsoulfeeding for IO-I4 days 
and recover their vitality if returned to normal conditions 
'?!development:, ....... , , , ,, _ .•. "· .... , 1 • 

Dlagnosll : Search for and identify parasites In the par1:l 
indicated. , 

Treatment : See :. Delovsi,.;. · ,· · ' 
)·. 

' .: DELOUSING 

lndlvidnal ·and Colleetlye .Meas-:. \> .•. 1 

J iif,,. :: Ped: eapiiis.·:' Cut the hair very short; lath~ the 
bead vigorously with soft soap. · · · ·, ' . · · .. , , · . 
', Ointments : vegetable oils, butter, vaseline, petroleum or 
a mixture of petroleum and, vegetable oils In the proportions 
of 1:3 or 1:4. · ' · · · · .... · ,. · · • 

W_,.: Lathe~ the head vigorously; apply foE. 20 mi
nutes a rubbet cap containing a pad of petroleUDl ether, 
•. , Repeat process after 8-xo days... . . • " ".. . . . · 
··Avoid eontact with infested persons..,,·.· ! .,:,·: .. ••· .',':-' '" 

Plstirius ~· Shave ~e hair of tho; groin, ~pits~.~tc:. 
Prolonged baths, Vtgorous lathenng. . . . . " : ... 

Apply unguen~m hydrargyri or better still, vaseline. · c 

Boil underclothing. · · • . . • . · .· . · . . · 
Repeat after 8-xo days .. 
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Change ·underclothing frequently. Avoid contacts-•. with 
infested persons.·. :,'1'· ., ,, : · ·r , ,, . r •• , , •·r·r. 
. Pediculus corporis.- Shave hair of groin, armpits, ·etc. 
(this is not absolutely necessary).·" · · ' · ' · . ' 

Complete and prolonged bath, vigorous lathering.• ·' • • 
· ·Application of ·vegetable oils,·. alone or in combination 

with petroleum (r:s), to groin, chest, armpits, etc.- · , 
, Repeat after I week ... ... ·:~ .,, .,.~ '• . ··:•···: -·.l 

Individual daily inspection of groups (troops, etc.l iu 
order to trace and treat infestations as they occu~. c , ,; , , -~ 
.. PnsOJJal ejjuts (clothes, linen, headgear), · , . . ._, '·, 

Disinsectisation of these is effected as follows :· • ·. ,, -
(a) By dry heat (6o-8o minutes) at t58"-I67"F. (7o0-750C~l 

or by damp heat (steaming) 45 minutes at 212°1". (tooOC. 
with frequent sudden variations of pressure.· .. '· _; . · ... 

(b) By toxic gases: S01, chloropicrin, vaporised hydro-
cyanic acid.~- ->i : ·'- ,.··.!· .. ..-.:.-_;•:' •J 

FuYs, woollen gal'1ft6111s, .U:. 
(a) Use exclusively dry heat (delousing oveu) 60-Se minutes 

at rsso..r67°F. (7oo..7sOC.). 
(b) Delousing with toxic g~: chloropicrin, hydrocyanic 

acid. · ' 
(c) uatheto •rlicle.t.(shoes, etc.) ; petroleum;~.·! 

. For mass delousing, special installations will be used, 
'Where bathing, haircutting, etc., and the delousing of per
sonal belongings can be carried out simultaneously. Each 
operation ·will be carried out in a special compartment. 
Sue~ installations will therefore comprise three, •inds. ~~ 
special compartments : . , _ ·· . . 
-. A compartment of steiilisers iri the centre,' 1 · ·:' · · : 

Compartments (infected) for haircutting, undressing, etc. 
Compartments for dressing in deloused clothing after 

delousing and cleaning. ' • · "': · • · · · 
•• , 1 • , '• '· • ' • ' J -, ' ': I, • 'I ' 1 ·. ' ~ '' ' '' \_ 

Prophylaxis : Avoid contact with infested persons and 
articles., ,' I 1 , If 0 • 

Vigorous daily bodily hygiene. . 
Frequent changes of underclothing .•.. 
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Dormitories for groups most be disinfested before use, 
the premises most be fumigated, the bedding changed, linen 
disinfested, blankets and ftoors sprayed with petroleum. 

D.D.T., Neocid, Gesarol. A remarkable step forward in 
the combating of insects and particularly parasites has been 
achieved by the use of Gesarol 1 and its derivative-
Neocid ~owu r in ·.America • and•' England. a.t .».Q.1l 
(Dichlorodiphenyltrichloromethylmethane). 

In the combating of lice, excellent experimental results 
have been obtained by MooSE!\ and by. RosE, -.nd large. 
scale success was obtained by American· military author; 
ities in North Africa {1942/.U) and during the Naples typhus 
epidemic (1943/44) 1• The underclothing and clothes.Ol :the 
troops were impregnated with a solution of D.D.'J.,.wbiciJ 
effectively prevented infestation. The underclothing and 
clothes of mfested persons were sprayed internally' nnder 
pressure without their undressing wtth an inert powder 
containing 10% of D.D.T., which destroyed all adult lice 
within a few hours. Nits are not affected, but larvae which. 
develop from them are killed later ·by• contact with what 
remains of D.D.T. powder in the clothing.• This process has 
the advantage of requiring no special installation, of being 
very rapid, effective, and preventing fot" -eks reinfestatiou 
of the sprayed clothing. ~- ·· · .. , .... , ·. · ro.,.,, 1 ·G 

In the same , way, ,the· .walls' of dwellings· and. !rtables 
sprayed with an atomiser containing the same substance 
(Aerosol + D.D.TJ. ~ toxic, for .fties and mosquitoes 
f<;~r several WeekS. '. , .... .,;, .. 1 , 1 . !• .. , •• ·' ; r .• 

. In America, D.D.T. is also used dissolved in a readily 
liquefiable gas--Freon-which, on volatilisation, facilitates 
the dispersion of the 'insecticidd. ·. 

:: -i : ·. i -_, I_,_•. • ) . . ! ; 

. '.; ~ '• '· '•' "' •1 .I ·1 t -·.· 1 i '"} ; -.. 

l .a PrOJ>rletary names ll'iVOR by tho. Cf8lGY: llmi. Wh,ich lilicovoro4 tho 
Jnaect-killing propert1e1 of D.D.T. · · · 

• And in 19-!Sin the proeeu of repatriatiOn ofp~isonen and d~porteea 
from heavily inlntecl_Germ~ CIUDP&r-E~J. ........ .~.,l: t,t.c· 110 ,_.. t 
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CHAPTER IV 

' '' 
INFECTIONS CAUSED BY PATHOGENIC FUNGI 

' ~ ' ' ' - ' ! 

Favus. 
Mlcrosporla, small-spored ringworm. · ' 
Trichophytosis, large-spored ringworm. 
Madura foot (Mycetoma) •. 
Blastomycosis. 
Sporotrichosis •. · 

FAVUS 

.J)elailed in~r,.'ati~al .:O..U,.clalur1 (1938) :part ~f No. 43 (c) 
Latin , · ~ Tinea favosa. Ita!. . - Tigna favosa. 
French = Favus, Teigne Roum. = Favus. 

• . faveuse. · 
German ... ·Favus, Grind, Erbgrind, Kopfgrind. 

Definition : A paxasitic disease ; a universal, contagious 
epidermomycosis frequently found in country districts. 

Etiological agent: · Achori0t1 schi!tlleit~i (Remak, r845). 
A dermatophyte which· develops in the· hair of the head 
and body where it is found in the form of spores and mycelium • 

. Incubation : Variable. ·· · , 
Direct contagion : Contact with a sufferer from the disease. 
Indirect contagion : Infected clothing and toilet articles. 
Loeallsationa : Usually the scalp. May also become 

localised in hairless skin, mucous membranes and nails. 
Symptoms : Erytbematous spots, isolated or grouped in 

patches or plaques, covered with pityriasic squamz ; favus 
cups around hair-follicles ; discoloured hairs easily plucked 
out. Cicatricial al<>f>ecia. . · 

Prognosis : Recovery is never spontaneous. 
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Channels of ellmlnation : The lesions. . 
Resistance of parasite away from the body :Great vitality 

away from the human body. 
Laboratory diagnosis : Microscopic examination of favus 

cups or of hairs attacked by parasites in a drop of a 40% 
solution of caustic potash (spores, or short irregular myce
lian filaments, with short sporulated lateral branches or 
favus " tarsi ", contained in the hair, characteristic air 
bubbles). 

Treatment : Temporary depilation by X-rays and daily 
painting with a 1% solution of iodine in alcohol. · · · J 

Prophylaxis 1 Isolation of patient, rigorous disinfection 
of clothing (headgear) and toilet articles.. , , 

" IIICROSPORIA, SMALL-SPORED RllfGWORM 

Detailed inlentalionalnomenclalure (1938) :part of No. 43(b). 
Latin = Microsporia. Ita!. = Tigna micro-
French = Microsporie, · sporica. 

Teigne microsporique. Roum. = Microsporie. 
German = Mikrosporie. 

A parasitic · disease ; . a contagious . epidermomycosis 
frequent in schools, especially in towns. 

Etiological agent : Microsporum audouini (Gruby. 1843). 
A dermatophyte with small, equal, polyhedral spores 
forming a sheath around the hair. 

Incubation : Variable. 
Direct contagion : From person to person.' 
Indirect contagion : Toilet articles. 
Portal of entr;r : Skin. 
Locallsatlons : The scalp, very occasionally the hairless 

skin. . .. 
Symptoms : Dry form : round or oval, regular pityriasic 

patches of varying size, clearly defined, covered with fine, 
grayish adhesive scales, showing hairs broken off at 3-6 mm. 
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from the base. The hairs can be easily pulled 'OUt and their 
roots are surrounded by a chalky sheath .. c, .... , ., ,. r ·• 

Inflammatory fl»'m: characterised by-.zones of a $Up-
purating folliculitis covered with scabs. . . 1 

Small-spored ringworm on the hairless skin· is rarer; it 
appears in the form of erythemato-squamate patches 
slightly raised at the edges and depressed in the centre. 
Sometimes the lesions are surrounded by a circle of vesicles 
(trichophytic herpes). · · · · · · · 

Prognosis : An obstinate infectiol\. 

Channels of elimination : The lesions. 

Resistance of parasite away from the body I Great vitality 
away from the body. ·• •· · • •. •· ·•. ~ · · 

Laboratory diagnosis : Examination of hairs in 40 % 
solutio11,;o;f,•caustil; .potash or:in la!:tophenol •. - .! ;,;~ 

Treatment ; Temporary depilation by X-rays, friction with 
1% solution of iodine in alcohol. · ' . 

Prophylaxis : Isolation 'of patient: ' Rigoro~s disinfectio~ 
of clothes (headgear) .. and toilet articl~ •. , .. 1 

I ! ' ' ' 

TRICHOPHYTOSIS, LARGE-SPORED RINGWORM 
• • ' . 1 

Detailed international nomenclature (I938) .:)'art ~f No. 43 (b). 
Latin = Trichophytosis: · · ' ·. L ·:_- : •. • • 

French = Trichophytie, Teigne trichophytique. · · 
German = T~chophytie, . Flechten;, Flec~t~ngrind. 
Ita!. = T•gna tncofitlca. · · · · · '"'' ..... '"' 
Roum. c= Tricbofitia. ·:· "-, .. f • 1 : r:i" ,,l•,· •• • I'J 

A parasitic epidermo-mycotic disease, o(. the dry type, 
causing the hair to fall, frequent in schools, which is spon
taneously cured on reaching puberty, or of the suppurating 
type, which occurs more particularly among· adults. " .! 

Etiological agent : A parasite of the genus Trichophyton 
(Malmstein, 1848), ' < • 

(I) Tricllophyton nulothri:r : typical species : T. tonsuram 
' Malmstein r8.f5.·· 
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In Roumania, the T. vi<llau""' Bodin 1902 is often found. 
These are characterised by tho presence of .. uniform 

spores insiu the hair. . ' . 
(z) T. endo-eck>thri:r '(Cte~yee~). A sheath of ·~qual 

spores surrounding the hair. 

., . 

lncubaUon : Variable. 
Dlrec& eon&aglon : Person to person. 

lndlrec& contagion : Contaminated articles . 

Portal ol entry : . Skin. 

LocallsaUon.s : Scalp (children), beard, hairless skin and 
nails (adults)• 

. , Symp&oms ; r. I" childre": . . , 
Ringworm of the scalp : Dry : pink erythematous spots, 

slightly scaly, spreading rapidly, or isolated spots with 
diffused edges, pityriasic and scaly ; hairs broken at base. 

s .. pfN,raling (Kerion Cels•): a deep follicular inflammation 
with the appearance of a conglomerate folliculitis produced 
by pyogenic trichophytons, of animal origin. This also 
begins with erythemato-squamous spots on the surface of 
which, after ro-15 days, yellowish points of folliculitis 
appear which combine to form· a raised patch, infiltrated 
at the base and covered with brownish-yellow scabs. 

2. Adults : usually in the beard, where it takes th~ f~rm 
of dispersed, irregular, asymmetric lesions, which almost 
always leave the moustache unaffected. . , .. 
. (a) Drv ringworm takes the form of circinate herpes, or 
dispersed pityriasic patches, where the hairs are broken off 
at the base. . · ' 
· (b) An appearance of impetigo: the horny layer of the 
skin is eroded in the affected areas and the exuded serum 
solidifies in yellow crusts. . . 

(c) Trichophytic sycosis : suppurating follicular' nodules, 
dispersed or contiguous (Kerion). . 

·(d) On the hairless skin : itching,' erythema to-squamous 
or vesicular lesions of a polymorphous appearance. • .-n,' ! 
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Prognosis·: The disease terminates spontaneously. 
Channels or elimination : The lesions. 
Resistance or parasite outside the host : Some species 

have great vitality outside the host. 

Laboratory diagnosis : Examination of hairs and squam"' 
in a 40~-'~ solution of caustic potash or in lactophenol. 

Treatment: Temporary depilation by X-rays; daily rub
bings with a 1 ~~ solution of iodine in alcohol. 

Prophylaxis : Isolation of patient. Higorous disinfection 
of clothing (headgear) and toilet articles. 

MADURA FOOT (MYCETOMA) and ACTINOMYCOSIS 

Detailed international nomenclature (1938): part of No. 43 (c). 
Latin Mycetoma pedis. Germ. = Madura Fuss. 
French = ~lvcetomes, Itai. lllicetoma. 

1-Iaduromycose Roum.= Micetome, Picior 
(Pied de Madura). de Madura. 
Actinomycoses. 

Inflammatory tumors, containing grai11s, of varying 
form, colour and dimensions, and consisting of mycelial 
filaments. The grains are eliminated by fistul<e. 

Cases of mycetoma in which the grains are formed of large 
septate mycelial filaments, and forming chlamydospores, 
are known as maduromycoses. 

Actinomycoses are cases in which the grains are formed 
of non-septate fine mycelial filaments. 

Etiological agents : 1\lany species of parasites (more than 
48 different species). 

These are : in the case of maduromycoses the following 
genera: Aspergillus, Penicillium, Glenospora, Jl!adurella, 
Jndiella, Sterigmatocystis, etc.; in the case of acti1wmycoses, 
the following genera: Actinomyces ( Socardia, Streptothrix), 
etc. 

Incubation : Variable; continues for months and years. 
Direct contagion : ( ?) 
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Indirect contagion : By the agency of some body causing 
trauma. 

Portal of entry :A break in the skin or mucous membranes. 
Locallsatlons : In the case of maduromycosis, mainly the 

lower limbs. · 
In the case of actinomycosis, chiefly the neck and face, 

the pleura and lungs, the inner abdomen, the skin an!! the 
brain. 

Symptoms : Well-defined, hard nodules from which pus 
and grains exude by fistula!. 

Prognosis : Serious in the case of maduromycosis, which 
does not tend to generalise. 

Grave in the case of actinomycosis, which may lead to 
death from cachexia. 

Channels of elimination : Fistula!. . , , . , , 
Resistance of parasite outside the body : They can live 

as saprophytes or as facultative parasites in man, animals, 
certain plants, earth and water. . .· 

· ~aboratory diagnosis ; Disco':ery _of the '{'arasite in the 
grams. · 

Treatment : Potassium iodide, Lugol's solution in com
bination with sodium hyposulphite by intravenous injec
tion, electro-coagulation, X-ray. , 

ProphylaxlJ : Good hygienic conditions . 
. , ' 

BLASTOMYCOSES . . 
Detaile4 ifJtemationalfJomtnclature (1938) :part of No. 4<3 (c). 
Latin = Blastomycosis. Ita!. = Blastomicosi. 
French = Blastomycoses. ' Roum. = Blastomico•e. 
German = Blastomykose. · '· • 

Parasitic diseases caused by yeast-like ·fungi. · ' ' · 1 

r. Etiological agents : Numerous species of parasite belong
ing to the genera : Bla.stocystis, Bla.stodmdrion, Candida, 
Geotrichoides, Mycotorula, M:ycotoru/oides, •Redaellia, Torula, 
CryptocO<XUS, etc. 

12 



178 HANDBOOK OF INFECTIOUS DISEASES 

Incubation : Variable. 
Direct contagion : ( ?) 
lndlree& contagion : By different infected objects. · . 
Portal of entry : A break in the skin or mucous membranes. 
LocallsaUons : Skin, mucous membranes, viscera. 
Symptoms : In forms affecting the skin, erythematO.:. 

vesicular lesions, miliary abscesses, nodules, abscesses of 
the skin. . 1~ : .• , ; 

In generalised blastomycosis : a septi=mic condition 
with localisations in the form of tumors and abscesses of 
the skin, lungs, intestines, joints, bones, muscles, brain and 
eyes. 

Prognosis : As a rule benign. 
Channels of ellmlnaUon ~ Open lesions. 
Resistance of parasites away from the bodf : They l~.re 

saprophytes. · · 
Laboratory diagnosis : Identification of the yeasts in the 

closed lesions by direct examination and by pure cultures. 
Treatment : Potassium iodide or Lugol solution (iodine 

1 gm., potassium iodide 2 gm., distilled water Joo gm.) 
associated with a 20% solution of sodium hyposulphite, 
1-10 cc. every other day by intravenous injection. Arsenic. . . . ' - . . 

Prophylaxis: Good hygienic conditions. · • '· · ·· · 

SPOROTRICHOSIS 

Detailed internationalnomenclatu,. (1938) :part of No. 43 (c)r 
Latin . = Sporotrichosis. Ita!. = Sporotricosi. j 
French = Sporotrichoses. Roum. = Sporotrichoze •. 1 
German = Sporotrichose. 

Parasitic diseases (mycoses) with many symptoms ol a 
tuberculous or syphilitic appearance. · · · . . . ' . 
. EUologloal agents : Parasites of the genera : Sporotrichum 
and Rhinocla4ium. 
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' .In culture ·they have ·the appearance ·of ·.nbJOus: ·and 
sporulated fungi. ·In pus or parasitised tissues, they are 
found in the form of yeast, which may or may not be com
bined with mycelial tilaments. 

:,Incubation: Vatp.ble. ; : · ·.: ... 
Direct contagion : From one person to another or &om 

anima) to man ... > 1 I • :·.· r, '' ' •>, 'o.. r•\ 

I lndlreet eontaglon : By articles or food contaminated :by 
vegetable debris containing the parasite .. 
' Porta( or entry: .Broken or imbroken skin and mucous 

membranes. . . · . · · · 
~ '. . . ' . • ' • ' ' 't. . '" 

• Loeallsatlons : All tissues : hypodermis, dermis, epidermis, 
the glands of the skin, bones, joints, muscles, lymph glands, 
eyes, larynx, tongue. n~se. lungs. t~t~l~ J : t' .,_ ~ -~. _..~ ., ,.. 

1 
tt 

Symptoma : Lesions of the skin : ulcerating or non
ulcerating gummata, simple or multiple abscesses, lymphan
gitis, chancres. In general an assortment of lesions of 
varying appearance and age. 

On the mucous membranes, erythematous, vegetative, 
ulcerating, supyurating lesions (in appearance resembling all 
the varieties o sore throat, stomatitis, glossitis, laryngitis, 
rhinitis). These lesions are, as a rule, accompanied by 
gummatous lymphangitis or adenitis. 

In the muscles and breast, inflammatory swellings and 
lesions having the appearance either of abscesses due to 
pyogenic microbes, of syphilis, tuberculosis, or even of 
cancer. 

The bones are the seat of periostitis and abscesses ; joints 
may be the seat of lesions resembling white swellings. 

In the viscera, orchi-epididymitis, congestion of the 
lungs, lesions of a tuberculous appearance. 

Prognosis : Usually benign. 

Channel or elimination : The lesions. 

Resistance or parasites away from the body : They are 
saphrophytes and have great vitality. 
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;. Laboratol'J diagnosis : Essential. ,. Inoculate Sabouraud's 
glucose agar medium with an abundance of pus or tissues. 
-.. Serodiagnosis (WIDAL It ABRAllll). ' 

Complement fixation test. · ' . 
Direct isolation of the ~ites is difficult, as there are 

but few of them and it IS hard to distinguish them from 
eellular debris.·-. ' .. ,_· ···• ~ . -·. ~ ·~ •1:.;· • ... ,. ' • ,., 

Inoculation of animals (mice or rats) in exceptional cases. 
.- Treatment 1 Potassium iodide : 2-6 gm. per diem. . Lugol 

solution (iodine 1' gm~ potassium iodide 2 gm~ water 
100 gm.) is better: from 1-10 cc. to be administered by 
intravenous injection every other day, with the addition 
of a 20% solution of sodium hyposulphite in sufficient 
quantity to discolour the Lugol. solution. The first injections 
may aggravate the lesions. · . '· , · ',. ' - -

Prophyla:ds : Good bygi<mic' 'conditions. ·' 



Part II 

OUTLINE OF GENERAL AND SPECIAL 
IMMUNOLOGY 
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CHAPTER V 

. BmEF. OBSERVATIONS 
CONCERNING · 

,IMMUNITY. AND, ITS APPLICATIONS 

Some brier obse"atlons eoneernlng Immunity and Its appll· 
' · eatlons. · ·· ·" . · 
Tltratloll and standardisation or Immune sera and mloroble 
· products. ·· · "·. · • · 
Tbe technique of Immune sera lnjeetlons. 
Accidents due t~ sera and their prevention • 

. 1. SOME BRIEF 0BSERVATI0liS CONCERNING IMMUNITY AND 
, f , JTS .APPUCA TIONI! · . -

· . A state of immunity or of spuific resistanee to a microbic 
infection may be· produced artificially in a subject : · 
·.· ,; (a) by progressive inoculation with increasing non
,,. lethal doses of an organism or its toxins against which 
J immunity is sought 1 ' 
"' (b) by injection of the blood semm of an animal 
-' preVIously immunised against these microbes or toxins . 

. By the· first method,' the ,subject immunised is induced 
itself to build up the specific pri..ciples (antibodies) neces
sary to provide protection against the microbe or its toxin. 
. By the. second, th.ese specij. ic principles are introduced 
ready-made into the body by n;>eans of the injected immune 
serum. . . 
: The first method of immunisation is usually known as active 
immunisatimo or prevltlliv• vaccinaliOtt, the second as passiv• 
immunisaliOtt or serum prophyltvtis. 

TM stall of immunsty or specific resistanu ·imparted 
.to the aubject , by preventive vaccinatiOtt develops progres· 
aively and generally lasts -for a considerable time, varying 
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from some montbs (in the case of vaccination against 
typhoid and panr.typhoid fevers, cholera, etc.) to some years 
(in the case of anti-smallpox vaccination, for instance). 

This condition of immunity is usually permanent when 
it results from spoou._,.,& rec:uvery from an infectious 
disease (typhoid fever, t~antbematic typhus, etc.). 

On the other hand, spedk inuounlty conferred by serum 
fw~JP!Jyllls<s is imweQiate but traasito<y, only laating for 
2 to 3 ...-ks and gradually ceasing to operate as the immune 
serum injected is eliminated. 

Pmphy/aclic vacci..alion is applied in most cases to fwtJVent 
a d·s rr. This method ma.y alao be employed during tile 
evolution of certain diseases which have ~ declared 
themselves, with a view to inducing a ~rapid productioa 
of specific antibodies and to stimulAting Jlli"'!ocytosls 
(vac;;ine trealmnct (WRIGHT}) in the course of typhoid fever, 
pneumonia, staphylococcus and gonococcus infections, 
etc). 

Immunisation by means of immune sera is employed 
most often for curative purposes (nrum treatmnct). It 
tepwsents one of the most unportant meaDS of speci1ic biolo
gical tr""""ent in microbic taxi-infections. Bot sometimes, 
it it is desired to secure an immediately efioctive Immunisa
tion, this method is applied for prophylactic purposes (.rum 
prophylaxis). It must, however, be borne in wind that 
such immunisation is of limited duration and that it is better 
to supplement it with preventive vaccination (see more par
ticularly: sera-vaccination in tetanus, diphtheria, etc.). 

There are certain chronic infections (tuberculosis, syphilis, 
etc.) during the course of which an increased resistance is 
observable in the body which only persists so long as the 
sf>lei/it: aflligm (tubercle bacillus or SChaudinn's treponema) am persists in the body. Once the infection has been cUTed, 
no residual immunity persists. This transitory specific 
resistance is !mown as tw..,.vniticm (see tuberculosis premu
nition by means of B.C".G. vaccine). 

V ~~&&irus may be divided into : 
1. A..t;,.icrobit: vaccines, which generally collllist of a 

SldpaJ8ioa of ~ in a auitable liquid, either killed by 
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various physical or chemical agents, or with their virulellce 
attenuated, or with specific immune sera added to them 
(sensitised vaccinee). 

:z. AtdiloKic vaccines (that is to say, agaiDst the trorins 
produced by the microbes) consisting of microbic lofltu or 
endolositU. ' 

Antitoxic vaccines are of two kinds : 
(a) V caccines in which the toxin is incompletely ....WIIliud 

by the corresponding antitoxin (a mixture of toxin and 
antitoxin) (EHRLICH). 

(b) V dUines in which the toxin is iUioKifi4tl by formalin 
or llntllosifl (RAMoN) (diphtheria, tetanus, «<:., anatoxin). 

Immune sera are also divided into: 
J, Ami•icrobic ser11 which are obtained from h)IP"r

immunised animals-i.e., animals to which have beel! 
administered progressively increasing quantities of microbes 
(anti-streptococcus, anti-meningococcus, anti-pneumococ
cus, anti-anthrax. etc., sera). 

2. A.fllilosic -• from animals which bave t-1 immnPioe<l 
with the soluble toxin of certain microbes (aati.dipbtheria. 
anti-tetanus, anti-botulinus, etc., sera). -, 

3· Finally, sera which are both IJfllit.oiJi& and -~~ 
-..,., aati-dyaentery --.un, anti-ps-gangreoe.-nJD. etc.). 

2. THE TITRATION AND STANDARDISATION OF I)IIMUNit 
SERA AND MICROBIC PRODUCTS 

lu eady as 192.1, at its second session at Geneva, ·the 
Health Committee gf the Leape of Nations cousid~-tbe 
question of the stand&rdiaation on an intemational scale of 
biological products 1l!led in therapeutics and pmphylaxia. 

In order to secure the continuity of this work; the Health 
Committee decided, in 1924, to set up a Porm•nenl (;O!fi· 
missiot~ '* BioloticaJ Slt.ltttlt~rtlistllion wbQ&e task it \VIlli : 

_ (1) To adopt standard preparations, (:z) to select and 
fix the value of the iflfmlalionlll nits belt cak:ulated to 
express the activity· of the various biolosi~- P'Qil~ 
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.,sed in therapeutics and for prophylaxis,' and (3) to take 
· · the necessary steps to ensure that the standard prepar• 

lions of these units adopted by the Commission should also 
be accepted for international use by_ the Institutes in _the 

. different countries producing such substances., ; 
'" The Commission's method of work is founded entirely 

on international co-operation. When the state of our know
ledge concerning a given substance seems to warrant an 
attempt at standardisation, the Commission entrusts• the 
conduct of the preliminary work to a certain number of 
official and private laboratories having special experience 
of this branch of research, the experimental results being 
co-ordinated at the CopM~Ttag011 InstilultJ in the case of 
serological 'luestions and at, the Hampstead,. Institute, in 
other cases. ' 1 

The Danish State Serum Institute at Copenhagen was 
entrusted with the conservation of standard preparations 
and with their preparation and distribution of all sera and 
bacterial products regarding the titration of which an inter-
national agreement existed. · · · · · ' ' · · · · · · 

The Hampstead Institute (London) concerned itself with 
biol~ical products such as Vitamins and Hormoms and 
certain medicaments in very g...eral us• such as digitalis 
and the arsenobenzols. a ' · -' ... 1 • · • 1 ·~. • • • ' ... f_ 

With regard to anti-diphtheria ·serum,. the International 
Biological Standardisation Commission recommended that 
P. Ehrlich's old, .unit should be adopted as the international 
unit (I.U.). . . . · ,. . . · . . . . . 

The antitoxin content of anti-tetanus serum was expressed 
in terms of three different units : the German, American and 
·French.- each differently defined. · . ' · • • · '· · . ',.;·· 1 ' 
1 Agreement had first to be reached as· td the relative 
value of these difterent units, • then the definition of the 
_initial valut~ of the old (ierman .. unit. had to be altered in 

'"--"----'-'--'" . 
• GAUTIBR ·a.' • The Health Orranfaatfon' 'and Biological StandaJ'o 

dlaaUon •, BulL Haollh Org. L.o.N., 4, Ne. 3, pp. 491-65'- 1935. 
: 1 The Cantacudne Institute of Bucharest bu adopted the Inter
national 1tandard1 and the titre of ita producte (eera and vaccines) II 
upnMtd illll.U.·· · • · 
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order to -make it possible to t:etain tbis " modified German 
unit ~ as the international unit for the measurement of the 
anti-toxic potency of anti-tetanus serum. I 
i ,-,At -present, the following ·ratio has been adopted : so 
American units .., 100 new German units (I. U .) .,. · 2,500 
French units. · ' ' · 
, · In the following table, we give the list of standard prepar
ations ·(sera and microbic products) kept at the Danish 
State Institute of Copenhagen and placed at the disposal of 
·the Serological Institutions of all countries : ' ' 

lnlu-
• i ,. ~ltmdaNI aet'UIJl • · Ablweuiation Adopted · national 

:. · ... ; .-; 1•···· in unitinmt. 
Diphtheria antitoxin ~ DI. . 1922 o.o628 -
Tetanus antitoxin • • ·· · • • TE. . . 1928 ·: 0.1547-
Anti-dysentery serum (Shiga). DY. 1928 n o.osoo-•: 
B. periringens antitoxin • • • .. PE. 1931 ·. 1 o.266o 
Vibrionseptique antitoxin, .• VI .. , ' -1934• ,,-,o.2377' 
B. redematiens antitoxin ,, ..• ·. OE. , , · , 1934 · · o.2681 
B.histolyticusantitoxin .. -.•. :.c·-.HI. , .. ·-1935 ... -~-3575 

.
An_ ti·pneumococcus serum .,, t L..· , •. J , • ·' 

Type I. • .... .•. • • . • . l'.A. ,. 1934, · 1o.o886 .. 
Anti-pneumococcus serum . -' . r 1 h'• '' 

Type II. • • . . • . P.B. . . 1934 ., , . o.o894 
Staphylococcus antitoxin .... · ST. '. , . _1938 . , 0.2376 , 
Diphtheria · antitoxin (for · : · · 

1 
_. • · · 

flocculation). . . • . . • DI.F. '1938. ~~m .r ~8· 
Koch's tuberculin'' (the' old ·. . 

tube I . ) ' 1' V . 193 I _· _· '..:2.. 0 '• · - . rcu m , ,. ·, ; , ·. • .. .: . 
' 1J ~'. 'd 1: • ~ ' .. • ,, ;.•,! , , ·, • • ,, 

· ,.,_,; -· ' · . -· ,,-. 1: ''" ~ -· 1 ,. ' • · · I , · 1 ! · rc 1. r ~I • .I 
3· 'Ilm 'rBCHNI!jUB OF IIIIIUNB SERA. INJECTIONS . ' . ' 

· · The administration of a serum by means of injections 
(subcutaneous, intramuscular, intravenous, intraspinal, etc.) 
-must be accompanied by the strictest possible observance 
of the principles of asepsis. The syringe and needle must be 
sterilised by boiling for at least 10 minutes in water to 
which sodium biborate has ·preferably been added. A local 
disinfection (painting with a tincture of iodine and ¢" 
alcohol) ia generally auflicient. · · 
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", The method most employed is subcfotatoet>ou Injection aad 
the favourite place is •11fier tile skit~ of tM stlk of tile llbdotneto. 
For this purpose, a syringe the ca~ty of which corresponds 
to the quantity of serum to be mjected (20-50 cc.) is used, 
together with & needle with a long bevel of a total length 
of 6-8 em. and a diameter of o.8-r mm. Having fixed the 
needle in the syringe, the contents of one or more phials 
of the serum to be injected are drawn in.• . If possible, the 
-~erum is first warmed in .a water bath to 98.6•F. , (37"C.). 
With the thumb and the first finger of the left hand the 
skin is raised to form a fold in which the needle is inserted 
-t a tangent to the surface of the skin-60 as to penetrate 
the layer of cellule-adipose tissue. The loose network of 
subcutaneous connective tissue, rich in lymphatic vessels, 
is .very distensible and ·facilitates the a.baorption of the 
liquid injected..- : · · 11 i . •·.!1: ••. .-: · : •··. '· 

·When large quantities of serum (roo td 200 cc. or more) 
have to be injected, it is advisable to facilitate the dispersal 
of the liquid by changing from time to time the direction 
of the ·needle' a point during the injection;· · .. '' · ·- • ·- · -·' 

When the condition. of the patient· 'requires that· 'the 
action of the immune serum should be ·more rapid, iniYII
"'''"'"la' or in1Y4Venous jnjections should be employed •. 

For iniYamusC..UW injection, the buUocll is usually the 
site selected, observing of course all the precautions required 
by this method of injection. · · . 
~ In order to avoid the sciatic nerve and vessels, the pos
terior iliac spine and the top of the greater trochanter must 
first be located. The injection should be made above the 
line joining these two point_s, i';l_ th~ upper ,and .t'xternal 
part of the buttock.- -·-·- .I .... · -, . . • . ' : 

- After thorough disinfection of the, skin, the needle is 
plunged into the gluteua maximus. The syringe, -previously 
charged with serum, preferably warmed to ¢•F. (37°C.), 
ia then adjusted. · _ Th4! injection sho!lld _be , made very 
~owly •. ___ ... ,_: ,_, . . _ .. 
i . . lntr4Venous in;eui"" of serum is Indicated in very serious 
cases.- in infections which develop rapidly (g~gangrene, 

' streptococcus and pneumococcus iDiections,. anthrax aepti. 
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czmia, ·etc.)> and• when..V. specific serum··treatmeut has 
been delayed• · In all case& where immediate specific action 
is-necessary, this method must be used. ·· 
'!.T6' administer the 'serum by this ·method, the 'procedure 

iS as follows:.·.l . ' ' . ' _.' _, ·. . .. ' 
.' 

1 First select the vein, 'which must be clearly }ierceptible to 
the finger, of large volume and fixed. The veins in front 
of the elbow joint are best suited for these injections and 
~icularly the median cephalic vein immediately above 
1ts junction with the median vein. ' Piau tJ conslriclive btJnd 
around the middle of the npper arm to canse the veins to 
swell; For this purpose a rubber band or tube 4o-so em. 
in length may be used, the ends of which are fixed with a 
pair of artery forceps. Make sore by feeling the radial pulse 
that the band is not too tight. · · · · · · 
~ Aftet disinfection of the region (with alcohol or tincture 
of iodine), the vein is punctured with the needle fixed in 
the syringe ready filled with the serum to be injected •. _ : 
· · For intravenous injections of serum, a needle 4-.5 em. in 
length with a short bevel and an internal diame~ , 11ot 
exceeding 0.6 to o.8 mm. is generally employed. . ,· , . · ': .... 1 
· The puncture is made obliquely to the surface of the 

skin and parallel to the direction of. the vein. The fact 
that the needle is in the lumen of the vein can be verified 
by .. the few drops of blood which appear in the syringe; 
Then the elastic band is gently removed, taking care 
not to move the syringe or alter the angle of the needle: 
If the needle has been inserted some millimetres into 
the vein,. ~e ,removal pf the band, cannot,, cause ~t, w 
alipout .... ·., ... , .. ·· .. ·, · . , . · .. ,.·, 
·' The serum-previously warmed to g8.6DF. (370C.)-is 

injected V"Y slowly, the patient being duly watched so 
that the injection can be stopped at the least sign of 
intWera.nc:e. ' .. ,; •' ,. ':. : , ' i : ··; ' . ''- . 

As soon as the injection is completed, the .needle and 
syringe are withdrawn together under a pad of cottonwool 
soaked in alcohoL This pad also aerves to maintain a slight 
pressure (for 1 or a minutes) on the puncture left by the 
needle.J In, most case&, a dressing is unnecessary., : 
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, A -precaution, .. which is absolulely' ittdisp...sabliJ when 
dealing with a patient to whom· heterologous -serum ·has 
previously been administered (and is therefore in a sensi-. 
tised condition as regards that serum). and which is advisable 
in every case of intravenous injection, is to divide up the 
dose of serum and administer it in several injections at 
to- to 15-minute intervals, or else to apply Besredka's 
method of desensitisati011 (see special chapter: Serum Disease. 
and Anti-anaphylaxis). . ' . · . · . · . . . 

Intraspinal injecti011 is employed in cases of infections 
or toxi-mfections localised . in the central nervous system 
(epidemic cerebro~pinal meningitis, , tetanus,,.· infantile 
paralysis, etc.). , . , . . . , . . . 

For this form of injection, the patient must be .either 
sealed (Figure 1) or lying 011 his side (Figure 2). . ' 
. In the first case, the patient sits on the Slde of his bed 
or on a chair, the back turned towards the operator, elbows 
on his knees, legs relaxed, the head bent forward as far as 
possible so as to extend the interspinal spaces of the vertebral 
column. : · -: ·· ' .- · ··. . · , · ·.. · . , 
' This position; which iS generally ado{'ted for exploratory' 
lumbar puncture and spinal anaesthesia, ts usually impossible 
in the case of patients suffering from cerebrospinal menin
gitis or infantile paralysis. Moreover, it sometimes entails. 
a danger of accidents (syncope) as a result of sudden decom
h~ion and .~ rapid a di~h~rge,, of the .'7rebros~~ 

The lateral decubitus position is better in the great majority' 
of cases and is therefore more advisable. The ~atient must 
lie on his side, on a bard and fiat surface With his knees 
drawn up. For an intraspinal puncture it is essential that 
the patient should be in the correct position. The neck 
and back must be bent forward as much as possible. · It is 
advisable that an assistant should bold the patient so as to 
prevent him from moving during the operation. As soon as 
the position is correct, the puncture is made.· , .. · · ' ' 
,. The region must be sufficiently widely disinfected with 
tincture of iodine. 'Then the intervertebral space where the 
needle is to be inserted must be carefully verified--i.e., 
between the ,Pit an4 5tlt lumbar fJerle/wtl,. The 14th lumbar 
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Figure 1. - Site for intraspinal injections, aft.er Donald 
Core: The E:ramination of the Central Nu110ut Su•tem, 

1928, p. 203. 

I9J 
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Figure I . - Intraspinal injection In the recumbent posi
tion, after Duploy, Rochard, Demoulin: DiagnO$tlC 

chirurgical, 1921, p . 66. 

Figure 3. - lntrospinallnjectlon, atLer Duplay, Rochord, 
Demoulin : Dlagn0$1/C chlrurgical, 1921, p. 64. 
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apophysis is on the hori%ontal line joining the tops of the 
iliac crests. · This apophysis is covered with the forefinger 
of the left hand-previously disinfected. In the right 
hand is held, like a pen, the needle fitted with its stylet 
(8 em. long and o.B mm. in diameter) which will have been 
carefully sterilised beforehand (boiled for at least I~ minutes) 
and, with a sharp push, it is inserted in the middle line 
equidistant from the two apophyses (the 4th and sth) 
which define the intervertebral space (Figures 1 and 2). 
As soon as the skin has been pierced, the needle is pushed 
slowly deeper, taking care to follow the direction of the 
middle line while avoiding the spinal apophysis (Figure 3). 
At a depth of 4 or 5 em. some resistance is encountered: 
this is the subtlavous ligament. Once this resistance has 
been overcome, the needle meets the surface of the dora 
mater .. On being driven in a few millimetres, the til' of the 
needle will be in the dural cul-de-sac. The stylet IS with•> 
drawn and the cerebr~spinal fluid begins to dow from the 
needle. The duid is collected in a sterilised test tube for 
subsequent bacteriological and cytological examination. 
The pressure of the duid and its macroscopic appearance 
are observed. Not more than 20 cc. of the duid in the case 
of a child, or 3~40 cc. in the case of an adult, must be allowed 
to escape. The urebro-sp11141 fluid ,.,..t nev.,. be a.sf>iraled. 
When the requisite quantity of the duid has been extracted, 
the syringe tilled with tbe serum to be administered (warmed 
to g8.6•F.) is carefully adjusted and the piston is very 
slowly pushed . 

. When the .injection is completed, the patient must be 
placed in a recumbent position, with the head lower than 
the rest of the body to facilitate diffusion of the serum in 
the direction of the cranial meninges. Precautions to avoid 
anaphylactic accidents due to serum must be taken before 
every intraspinal injection of serum (see below Serum· 
Disease and Anaphylactic Shock). 

' 4· AcCIDENTS DUE TO SERUM AND THEIR PREVENTION . . 
Accidents due to serum, ·which frequently result from . 

the injection into the human body of a heterologous serum, . 

13 
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may be .either immediate! (occurring· within the fustHj 
minutes), or delayed, occurring between the 4th and 5th 
days after the injection, In both cases, there will be local. 
and general symptoms. .,. , ! : .. ·! 

lmmediats IICCidents, which are somewhat exceptional in 
the case of a first injection of serum, generally occur in 
connection with a re-injection and particularly in· case& 
where several months have elapsed since the first injection.• 

'II!. genef'td symptoms comprise: tachycardia, •rapidity 
and weakness of the pulse, a lowering of arterial tension·, 
collapse, often accompanied by a generalised scarlet-fever~ 
like rash, with a certain amount of itchiness of the skin; or 
in other cases by a typical nettlerash. · There may be ·a 
reaction of the digestive system taking the form of vomiting, 
diarrh<Ea, incontinence of faeces, etc., and of the ·nervous 
system, taking the form of agitation, convulsions or a state• 
of coma. In some cases,• an abundant whiteish1 frothy• 
expectoration has been observed, more in the nature of an• 
excessive tlow.of salivaJ. ·r. ,;·· ,., . • ····1: 

, A characteristic of these symptoms is that, onc1 tiN crisis· 
l11u passed--whiclt il alor10sl alW<Jys ·dollS- recooery u fusl ..., · 
complell as IM . appearanu of tiN &Y'f'Picms is .svddeft aftd · 
tlramatic.•,· ;~ •T' ·' :· • ' .• , ,_I -: '" , '.:·• '·:' 

·As .soon as the crisis has passed, the patient can, as a• 
rule, withstand the injection of the serum without difficulty Y 
in other cases, accidents occur afresh on each oocasion that; 
serum is injected ... · . ·--. ~- -., , ,•,J · .._. ·-I 

Fatal accidents are very rare. PEHU & DuRAND, ·m· a< 
study on serum accidents, analysing all fatal ·cases men
tioned in medical literature, point out that ia most of 1 
them· the post-mortem examination revealed the presence; 
of pre-existing organic lesions : lesions of the liver, kidneys' 
or meninges (co-existence of a tuberculous meningitis·· 
together with cerebrospinal meningitis), a fact which much· 
diminishes the responsibility · of the serum for the fatal· 
result. 

The immediate local ,symptoom .appear at .the point, of 
injection and consist in : redness, swelling, a sensation of 
heat, and perhaps patches of nettlerash with mild irritation. 
Aa:idettU 1111»&/J· -· i• tJN COIWSI- of. r4[>6tUU tftlrasptftalr 



infeclions, 'given' as treatment· for' cere/wospinal meningitis 
and 'giuinl{ 'riSJJ to senmo meningitis, may be regarded 
as immedtate- ·local ·re-injection phenomena of the same 

c;"~~~~~~ ~ap~~ ·u:~~. after a ~umber' of intraspinal 
injections, these can no longer be tolerated by the patient.· 
Even during the actual injection, ·the patient complains of 
violent lumbar, abdominal or peritoneal pain-pains which 
are sometimes intolerable and rna y -lead · to collapse or 
even syncope. The face is pale and anxious and the patient 
complains of constriction in the chest and abdomen ; after 
the puncture, the pain persists, headache becomes violent 
and is sometimes accompanied by vomiting ; the pain in 
the • spine reappeal'S and the tempe<ature .·reaches 102o., 
104°F, (3911--4ooC.). • • •' · I 

--AU these symptoms present the appearance of a recur•. 
renee of the meningitis; thns giving a false· indication b 
the -continuation of the treatment. If one takes the pn>o. 
caution of examining the cerebrospinal ftuid in such a case,, 
one. will- be struck by the foUowing pointa:' 1M· fluitj i.st 
viscous and of <1 yellow colour, similar to that of JIN '''"""' 
infected; il contains an enormous quantity of albvmen and 
many polymorphonuclear cells in perfect condition; there ar1 
no meningococci and, above all, the qua11tity of glucoS6 is 
normal. ·All these signs prove that, far from there having· 
been a relapse, the case is one of intolerance of the serum
a case of serum meningitis-and that the course to be followed 
is to abstain completely from further serum treatment. ~· '· '" 
. Of the delayed accidents some may make their appearance· 

between the 4th and 6th days (these occur when not more 
than I to 6 months have elapsed since the first injection), 
others between the 8th and 2oth days (these occur -when· 
more than );ix months have elapsed since the first injection 
or after a first injection of serum) ; for, unlike Immediate 
accidents, retarded accidents are very frequent even after 
a first injection.·---- . : .: ·-· ·.•· · •'-- .. · •.. ··-· '" 
"These accidents are characterised 'by rashes, more or less· 

discrete, generally resembling nettlerash, the eruption being 
sometimes generalised and sometimes local (in which ease 
the area aflected is usually the site of injection). The erup-
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tioa may sometimes assume a hlemorrhagic character, but 
always superficial and transitory. and may be accompanied 
by swelling of the local lymph glands. Among general 
symptoms. the following have been observed : fever, vomit
ing, pains in the joints and muscles, ,cramps,. trismus 
resembling the beginning of tetanus. , , · 
, Though sometimes alarming, owing to the disturbances 
of the circulation which may accompany them, these acci
dents are rarely serious,- VoN PIRQUI!T & SCHICK slat. 
lluU, • ajltw eoKSulting 1M whou liler<Uur• on the subject, they. 
do ftOI feel ;usti{u,j itt <Utribulittg to 614&11 auidettts 11 sittgu. 
ittdis~ eas1 ol Mlllll. ,. , "· 
· Although the causation of these accidents, the n<Utwl of 

1M _... ... ~ the f"MMIily ifllj~ do - fllay • flrodotttittllttl 
parl, the metJso,j of adminislr<Uion is very important, uflecialJy 
wills ngar,j to smmeditUe reacliOttS. Of all methods, intra
venous injection is that which is most liable to cause such• 
accidents ; aext comes intraspinal injectioa; accidents 
are, on the whole, rare following intramuscular or subcu~, 
taneoUll injections, which are the usual methods of admi., 
aistratioa. · , . ,. , 

':r~~e' jw<>J>hyluis of serum auiuttts." Since immediate 
accidents are those which may prove the more serious, it 
is these which must above all be averted. Their pathoge
nesis is not. yet fully elucidated. They are anaphylactic 
phenomena in regard to the causation of which several 
theories have been propounded. According to some author
ities, the violent and sudden reactions which characterise 
them are due to the contact between the antigen and the 
corresponding antibody, which, by modifying the blood 
and intracellular colloidal balance, causes disorders through
out all the tissues, but especially in the nervous system,· 
which is particularly sensitive to such modifications. . . 
• Other authorities consider that these ·phenomena are 

comparable with what occurs in 'histamine intoxication 
and hold that anaphylactic: accidents are identical with 
those due to histanune ahock.. According to DANII!LOPOLu1 
U..... acciden~ result f.rom. a release '!f. acetylcholin ... , , , .~ 
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HOWIVor these p~ ""' to be explaioud, tlw slo• 
desmsilisatioJO or tltlli-anaploylactic metiJod rtJCom"""""'d by 
BESREDKA is 1till the most r•liable, tlwuglo fiDiinfallible, meam 
of· '(wllflenlitm. · · This method is based on the assumption 
that, by introducing the antigen into the body very slowly 
and in· small doses, the antigen-antibody reaction will 
take place unaccompanied by violent disturbances of the 
colloidal balance and consequently without violent eymp
toms of anaphyla.xia. · •· "· . ·· • · · · :. • . . 1 

When a subcutaneous injection bas to be administered 
'to a patient who bas in the past undergone serum treatment 
or who, there is reason to believe, is likely to be particularly 
susceptible to anaphylactic reactions, it is advisable to 
test the degree of susceptibility by an intrad ...... al injeclitm 
of a very small dose of serum (o.I cc. o{ a r:roo dilution) or 
by the ophthalmic reaction caused by a drop of r:ro dilution 
lrito the conjunctival sac. · The. way, to proceed is as 
follows:' J • -· ', -,, .. " " • •• · .,·· 
'J - . • ·'- • • ·, t ' '· . ' •• ·• c.-. 
·.A subcutaneous injection of 0.25 CC: of serum, either 

pure or diluted with saline solution, is administered; three 
hours later, 1 cc. is injected and, only after a further interval 
of 3 hours, the therapeutic dose .. Of course, this dosage may 
be modified. and the rhythm of administration may be 
accelerated or retarded according to the known or supposed 
susceptibility of the patient. Again; as a precaution, the 
injection may be made in the arm or thigh and a tourniquet 
applied above the site of injection which can be tightened 
directly the first signs of intolerance appear. . , . 
; In the case of an intraspinal injection, the procedure ia 
ibe same ; if, however, the c:ase is a very serious one which 
requires extremely urgent treatment, desensitisation. may 
be effected by the intravenous method : first, 1 cc. of a 
.1 : 10 or 1 : ao dilution of serum in saline solution is injected ; 
aome minutes later, 2-3 cc. of the same dilution and, finally, 
ao or 30 minutes later, the intraspinal injection ja admini• 
tered as slowly as possible. . . . : . . . . . . •. ,, , . , ., 
•·.Itotrawnow i1tjecti<m is the· method involving the greatest 
danger of accidents and, accordingly, this method must be 
accompanied by greater precautions ; -the procedu.-. is as 
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follo-: 
s c:c. of eerum are diluted with 'oo cc. of saline eolution ; 

10 c:c. of thia mixture are injected mto the vein, very slowly. 
taking about S minutes ; IS minutes later 20 cc. of the aame 
dilution. U, IS minntes later, the patient shows no abnormal 
aymptoma. the remainder of the serum to be injected---20, 
so oc roo c:c.-is added to this dilution and admmistered to 
the ~tient. Foe this purpose, an apparatus employed for 
the mjection of aaline aolution, or a container suspended at 
a height sufficient to cause the serum to ftow by gravity, 
is used ; the height must not be too great. and the needle 
must be sufficiently fine to ensure that the discharge of the 
whole quantity takes at least haU-an-hour to one hour. 
U need be, the speed can be regulated by a Mohr's forceps 
fixed to the rubber tube.. . . . . . , . 

To avoid repeated punctures of the vein, which in the 
case of 110me patients may be undesirable, the following 
method may be adopted: the needle connected with the 
container, holding at first only the physiological saline 
aolution warmed to !j8.60F. (3.,0C.J. is inserted in the vein ; 
when it has been verified that the ftow is operating nor
mally, 1 cc. of serum is added to the contents of the container. 
If the injection is borne well by the patient, after ro minutes, 
2 cc; of serum are added and again 2 cc. after a further 
10 minutes ; if after half-an-hour no accident has occurred; 
the remainder of the serum may be added, and the injection 
continued as slowly as possible .. ' · · · . · · 

In this way, the injection can be interrupted should any 
unfavourable symptom supervene. It is as a rule prudent 
to add to the mixture to be Injected o.zs cc. of adrenalin 
at 1:1ooo. · DANIELOPOLU recommends that the Injection 
should be preceded by the intravenous injection of 1 . .5 mgm, 
of atropiD in two doses. 

In the evoent of intolerance (congestion of the face, rigors 
or dyspnea) the injection will be interrupted and cold 
compresses applied to the patient'• face. If tt is a real case 
of shock, adrenalin, heart toniCI and restoratives must be 
employed. · After the disappearance of these symptoms, an 
attempt may be made to proceed with the injection and 
this is IIOIIIetlme. aucceasful. .Sometimes a more !>I' lese 
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Violent· rigor. ·followed by • riae bf .the temperature1. occurw 
half-an-boon to an hour after the injectiou .... •,.,. -·'·', ' .• ,., ... 

--1"1 Y ···f ~ 11' : j .1r; ·,- •• - 1 • .> '.: · ':..., c . .. , !•: ·-,1 c,.,-

1• . With regard, to,. delayed .auidenls, • adrena!in .baa been 
recommended to counteract cardio-vascular disturbances 
and hypotensioo ;. likewise antip:rrin, aspirin and sodium 
salicylate to alleviate articular an muscular pains ; calcium 
chloride is particularly effectiv~ against eruptions of. the 
akin and .nettlerash. , . Finally,. ~- the treatment .of very 
obstinate serum reactions .. with a tendency to 1 become 
chronic-which, however, are rare-.-FLANDIIIl. has succesa
.fully used injectinns 9{ horse ... serum in very. small. doses 
(o.Jo-o.os cc.},.tl!-!: .•. ],-, -,.~,j·tr:r.n~ -.: :., ,,,·r.:Jii·! .• ,, r... ,,; 

" 'PA:iJU:~·· .t. LltVv1 haV:e' ~uccessfully used th!i serum of 
co11vtJ/eseents from se"'"' disease, injecting 10 cc. before the 
jnjection of the therapeutic serum. · RoBERT treats serum 
accidents by autohemotherapy, once. they 'have declared 
themselves. Lmn:tRE advocates as a prophylactic; as well 
as for treatment, magnesium hyposulphite, of which he 
injects Jo cc. of a Jo% solution, either subcutaneously or 
intravenously, at the same time as the serum and on the 
two following days. Adrenalin, the beneficial but eph~>o 
meral action of which on anaphylactic accidents is well 
known, baa been successfully replaced by ephredin. P. P. 
LEVY recommends the administration of an ephedrin tablet 
(o.os gm.) one hour before the injection of the serum and 
subsequently one tablet every 8 hours for 14 days. For 
children between J and 4 years, he prescribes tablets of 
o.oJ gm., between 4 and 9 years, of o.o2 gm., and above 
9 years, of o.o3 gm. As in the case of salicylate treatment, 
continuity is a condition sim 91'4 t101t for success. 

A11lerga11, which has recently been adopted for anti
allergic treatment, may also be used. 

In order to overcome the meningeal sensitiveness which 
sometimes makes intraspinal treatment impossible, RAMON 
and subsequently DELABERT have injected their patients, 
first subcutaneously and subsequently intrathecally, with 
the HrUm of the patient. themselves. 
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· --~ a role, • milk ·and ..egetable diet, and preferably 
vegetables only, with an abundance of liquids; both diuretic 
and laxative, is a valuable adjuvant and should be pre
scribed for the 8-12 days during which the patient is exposed 
to the danger of deJa yed accidents. ' " ' ., ' · · · ' - · • 
• One important point to be remembered in order to reduce 
such accidents to a minimum is that the serum to be injected 
most not be too fresh. Sera issued for use should have been 
kept for some months, as the fresher the serum the more 
frequent and the more severe serum reactions will be. 
Finally, the removal of non-essential proteins from sera, a 
practice which has become widely adopted, also contributes 
to a reduction of the frequency of accidents. · · · ·-- .. · ' · 
. Serious accidents are rare. _ Delayed .an~ usually benign 
)lCCidents call for most attention. · ' · · , · ' 
· At all events-and this is the unanimously accepted view 
;_the fear of such accidents should never prevent a doctor 
Irom resorting to serotherapy in cases in which that is th• 
only effective treatment for the disease ln,question . • -.:, :: 
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CHAPTER VI. 

' BIOLQGICA1.. DIAGNOSTIC TESTS 
" -' .J ._ '' ._, ·- . ' 

;. · .. -,, .• • ~ f,' .. -, '' •; f,l ·l;;o ':1'11 £ ••J1:.o -,J~·'h: 

Tuberculosb: T11berculsnusts ....... ,., ... , ,. ,:.., 
Dlpblherta: Scloi<k'£ Je$1 ;.,Molofuy's lest •. '" ,. 
Searle&: Fever: DieA's lcsl; ,Scltlllh-Ch•rliOfl. ••14f1Cti0fl pM-
'"'' •fiOttUWONl. t-" ,,j t 'IH ~~.l J 1 •J 

BrueeUosiJ ' B......,'s ·led;· 
Tularemia: FoshtJY'i lest. • 
SoH Chancre: Ito-Reenstie~ lest~ 
Poradenltb : Frei'& tesJ. " ' · , 
llfdat14, ,Disease: C115""i·f ''k4 .. :;:;· 

• TUBERCULOSIS-.' 
:

1 
I ' ' t·• 1,, '' I ""t'• l 

TUBERCULIN TESTS 

'' 'The bioiog;eal 'diO:gnO.is o( 'tubereuiosis is based on the 
ipecial sensitiveness (local and general reactions) of infected 
subjects to tuberculin, and the absence of reaction to it in 
non-infected tnen and· animals: " ' '·' 'JII, ·• '-'· 1 ' 1 1 · ·' 1 •· ·-~ 
., 'The preparation·of tuberculin and· the-discoveryof this 
phenomenon are due to &: KocH. . . i ' ' • • ' • ... n " ' • '" 

To obtain tuberculin, cultures 'of human' and· boVine 
baciiH in a glycerinated bouillon (6 to 8 weeks ·old) are 
aterilised in an· autoclave. · The volume of the ·bouillon is 
then r reduced to ·'One-tenth by evaporation ; ' the' liquid 
obtained by filtration is 'Crvd6 t11berculist A.T. (Koch's " alt 
Tuberkulin .. ). ,. ".) IJ 1 : ·-- I'.:,~-~.; j, ! -::·ot .,, l . 

. , 'Bio/iogictJl · ch.raeteristi&s." • Tuberculin' is not toxic'. to 
11ormal men or animals ; it is. extremely toxic to a tu~ 
culoua animal.' •Tuberoulin, •when injected intradermally 
lntCl a tuberculous guinea-pig causes : (x) a loetJl f'eadi_.... 
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redness, redema, swelling, sometimes ecchymosis and even 
necrosis; (2) a general reaction characterised by fever, toxic 
symptoms, and finally hypothermia and the death of the 
animal ; (3) a focal reaction with symptoms of congestion 
around the tuberculous lesions. 

Sensitiveness to tuberculin makes its appearance some 
time after the infection, the degree bein!! 10 proportion to 
the infective dose and the virulence of the germ. Killed 
bacilli produce only a very slight measure of sensitiveness 
and only when large quantities are injected. The degree of 
sensitisation increases as the infection develops ; it dis
appears during the final period of cachexia. The intensity 
of the reaction varies according to the method of injection 
of the tuberculin ; it increases progressively according as 
the injection is cutaneous, subcutaneous, intraperitoneal, 
intravenous or intracerebral. 

R. KocH, who was the first to study the sensitiveness of 
man to tuberculin, demonstrated the general and focal 
reaction ; he advocated the use of tuberculin in the treat
ment of tuberculosis. VoN PtRQUET studied the reaction of 
the skin and advocated its use for diagnostic purposes. 

The methods for the use of tuberculin are at present as 
follows: 

Skin test (voN PIRQUET, 1893). A drop of tuberculin is 
placed on the skin of the front of the forearm and, with a 
lancet or with von Pirquet's vaccinostyle, the skin is slightly 
scarified where the drop has been placed ; contact must 
be maintained for 10 minutes. On the same forearm, lower 
down, a similar scarification is made, without the addition 
of tuberculin (for control). 

The reading of the reaction, preferably after 48 hours, 
shows an erythematous patch of varying dimensions and 
redema at the spot where the skin was scarifted; the patch 
subsequently becomes a papula or sometimes a pustule. 
The reaction lasts for several days. 

Tho intradermal test (MANTOUX, 1908) is carried out by 
injecting strictly within the dermis o.1-o.2 cc. of a 1 : to.ooo 
dilution of tuberculin. When the reaction is negative with 
this dilution, the process is repeated with dilutions of 



Positive lntradeYmal Tuberculin Test 
48 hours after the injection of 0.1 cc. of a 

I: 10,000 dilution of tuberculin. 
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'I :·Jooo,•:t~ 500 and even :t ;roo, i1 the·rea.ction-remains 
negative after the previous dilutions. The reaction should 
preferably be observed. after -48 hours. A positive reaction 
JS characterised by a central cedema surrounded by an 
erythematous zone of at least 5 to 10 mm. in diameter •. U 
this zone is smaller, the reaction is doubtful and the test 
should be repeated with a stronger concentration of tuber" 
culin, : , · . . . , 1 1 , •. ; 

• . The local reaction to tuberculin may also be tested ·by 
other methods : the rubbing of the skin with a tuberculin 
ointment (MoRo, 1908) .or the application of tuberculin 
Jlnder a plaster. ·. . . . · . . . · . : , . · . · , . 
. . The instillation into the conjunctival sac of a drop of 
purifietlluberculin has also been advocated (WoLFF ErsNEa, 
1907, CALKETTB, 1907). · · · · ·. 1 

The skin lest and the intradermal lesl are the methods 
~ommended .as prefe~ble for epidemiological inyes~ 
~tions"'·· ..... , ,. 1, , • ~-,, r ··'· 1 .. : ~ .. 1, 

The general reaction and the focal reaction are provoked 
'by subcula""ous injection of tuberculin. This method 
should be used only in the case of patients with no fever 
who show no symptoms of congestion and have not recently 
expectorated blood. , , 0 , , · ~ .. , , 1 

After an injection of a 1 : I,ooo,ooo dilution of tuberculin, 
the tuberculous patient will show fever, toxic symptoms, 
nausea, loss of appetite, headache and symptoms of conges
tion at the tuberculous foci. This method, which is Iiabfe 
tometimes to cause serious accidents, is only used in excep-
tional cases, • I t.·. •, . • I• '· < 

,., lnlufwtlalicm of f'Osulls. A positive reaction to tuberculin 
is evidence of an infection with Koch's bacillus and not 
necessarill!' of the disease itself. We know, indeed, that the 
infection IS very widespread in European countries, where 
.50 to So% of adults (who are clinically normal) react to 
Wl>erculin. · ··. ·,. ·.·' · · · , ,,,1!, :o •. " ·~···'·., . , 1 • L 

Nevertheless; a positive reaction· is of real importance iii. 
the case of a child, in which the earlier· the infection the 
more serious the prognosis (though it is not alwa.ys grave)• 
Moreover, ... valuable -conclusions .,may be· dra.wn .from.•• 
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eomparison between the clinical data land the intensity ~ 
the reactio111. 1 ·•.' t . ..-u•.J!I• . .r• .. ~. •.. JJ·Jl'l ~dJ, .,.,. · ~: ... ··.-· 1 

·'· A negative reaction makeil if possible to rule out a tu!Jeri. 
culosis infection ·and· consequently ·also the ·tuberculous 
nature of an affection. ' But there are always exceptions to 
be reckoned with : in the- case- of any recent infection, one 
may· chance' ·upon an' ante-allergic period; during" this 
period it is possible that sensitiveness to tuberculin has not 
yet· developed. In such cases the test should be repeated 
after an interval with a stronger dose of tuberculin.' •'' ' 
•· ·Again, 1 in the course of acute and grave· tuberculous 
disease at its penultimate stage, and also when tuberculous 
P.,rsons are suffering from some anergising affection· (in
iluenza, measles, typhoid fever, etc.), the reaction may be 
negative. . . ~ . . I I J ,, J 

'· The reaction to tuberculin is of real'value in epidemio
logical investigations; these methods 'afiord us valuable 
data regarding the distribution and extent of endemic 
'tuberculosis in the locality or region where the investigatio~ 
is conducted. · · · · ' · 

· , .' ol o 

i D~PHTHERIA.,. 

· ~. ScBtcK 'lEST' 
• . -.'. illb ' ., 

·l'iT. possible by means of ScmcK's test (1912) to ascertain 
...-hich pei'IIOII8 are susceptible to diphtheria and 'Which are 
not. An intradermal injection of rfsoth of the dose <>f 
,diphtheria, tx>xin fatal to guinea-piga (M.L.D.) gives rise in 
:the ease af l'e<leptive -persons to tho appearance of lUI ery• 
·.tbematous ·and.~ inftamed. zone around the in joe. 
~.(positive reaction)., •. iTbis: aaction is negative in the 
.case ,of immune ·persont• whoso,· blood contains at . .least 
J/3oth of an antitoxin unit per cc. This quantity.of anti• 

,Wxin ia f!Ufficient, ~.pi'Q~t·a peraoljl from,JDfection,,, ·' 
" ''Cao ·c:arry·..,at this. test, ·a graduated syringe .,{:a capacity 
of a;. oc .• .with a stopcock .and. a. fine needle >(1.5·~ em.)· ·of 
atainl- steel: ·with a·.ahort •bevel;· is used ;o.th<l lo•i"' is 



Positive Schick Test: 
llpper-after 3 days (72 hours). 

Lower-after 14 days. 
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tlii..Utl -with -GLltl'fKY's Buid 11 (1/SO of the M.L.D. lor a 
guinea-pig per••o.:z· a:.) and. 11/eotdrol .di/Mtirm of tit. sanur 
toft., inactivated by heating to J49"F. (650C.) fOJ half-an~ 
h0111", •is prepared. ·The dilutions of toxin, if kept oool and 
away from the light, may be used for 3odays.• r ..• '• • • :• 

M'Tecluiiqtu. 1 Disinfettion of skin (inside of forearm) with 
alcohol-ether''. intradermal injection (bevel of the needle 
uppermost) · cl o.:z cc. of the inactivated control dilution 
of toxin in the left forearm and injection of 0.2 cc. of the 
dilution ·of toxin in the right forearm:· •· · .. · - --
•· Firsl reading of. .tit. test, 48 hours later,:, , , , . 1 , • • , ••• 

, (a) ,nit,· ,..gtJtive reaction, characterised by absence of 
erythelna. on, h9th, fp~ •. is evjdence of the ImmunitY, 
q(,~person~:~t,..,.J .,, .,·,~~··· .. ! to· ... -, .,f '' ., .. 1 , "o"":"·•.-c 
• 1 (b) 1.A 1>01itiv1 .-eaction. on.tlul righ~ forearm (injected, 

with toxin) aad. an absence of reaction tOn the left forearm. 
(injected with . heated toxin) -indicate that the ~n ia 
receptive .to ,diphtheria •.. Till~ intensity of the reaction. is 
usually indicated I'OQ 1 re<:orded, as follow~;"· l·• ., .-: •. , .. , 

A reaction in the form of a rosette with a diameter 
exceeding 20 mm. is designated.by +++; 

A reaction 20 mm." in diameter, buf without the rosette, 
il-indicated by •++·;-~~11JI;"I ,_:r ilt ,_ .. ,,., .. ,,, c ,.j r.1. J •i 
J,A··reaction ol·ra JDJD.J ·in diameter by • + ~ " 
.··And, a reaction of less than 10 mm. by: ±- · 
:. {Medielll· Ruearcll. COMneil, ·~923.) .. .,, '"'· 
l• (e)'', A 'f>seudo-re~Utiott· due td protein senaitisation •will 

appeat·on·bolll arms! n,,,.,,.:· ·' l·· '1 o r• 1 • ,, •. ·:, ..•.• ! 
there are some persons who,·· for: the first 24-48 ·boars,; 

reaet'eimilarly to both the heated and the active toxins; 
th_is. 're!-ction is known as a M pS014do-reactiott M; It is pro-o 
teinJC 111 -character;· ·it· represents the sensitiveness oi the 
~y to·becterial proteins,· _Pseudo-reactions may be met 
Wlth •among ·persons ·receptive· to. diphtheria ·as· well .aiJ 

l1 ·liJ\'l.l,·.·, ."! :.Ju JIHI>/ d :1J.I>L.•h•t '•ilL '•·•": .'1 ~:,I';: i.• •• • q 

I.~ 1.6 = o~ 1• ~~~.;~~~~~eel ~i: 57:~. 'of c1;~~iais ~i·bi1b~t~·~~· 
todar 84 gm. of boric acid and 99 grn. of NaCI well mixed ln a mortar 
are ai••olved tn 100 ec. of twice-distilled tlerililed water. Th._ eolu\ioa 
OODIU.\'t .... a·b .... fttakl Witb .. pH ~i--BAt..J . 1' .:,(·, oti.i<~J,.:d :JJi.dbl 
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amoog those·who· are notJ i In order to- differentiate' tho8e. 
who are in reality susceptible from those who are not.· the 
reactions must be observed a second time 4 te. 6 days. ~ter ;. 
if the . reaction · phenomena diminish in intensity or. '<list~ 
appear on both: arms alike"· the test .ill Mublj1U ... If til« 
reaction to .the ~oxin pet'SIS. · ts after ·4 to .6 ·days.._ whereas 
the. control :reaction (to the inactivate4. toxin) .nas verx, 
mucb decreased. or has disa!'~e4. ILft!>r ~/,apse.~ ~~·· 
the t,est is ~egarded as po.sit.ve. '"'·.'>Oc•l tH "<t ;" '"' ·t IU 

In the case of a doubtful Yla&t'f'1', 1 tqe titratlo11 . of . the, 
antitoxin in the circulating blood can lllone indicate with 
certainty whether the subject is receptive or not: ·' "•· ' 
•- Avoid performirig' the Schick 'test on persons *ho 'ba've 
within· the last ·few 'dayS been· injected' with normal· horse> 
serum (since the horse's blood may contain· diphtheria' 
antitoxin) ot· still more on those who"llave>received anti
di:l'htheris serum:' ·'fhe l:irclilating antitoxin! by ita ·neutrau 
Hsmg" actionFwill' 'cause a· faJse··negative··reaction.o; The 
Schick. test constitutes an effective means' of •checkinil' the' 
efficacity of anti-diphtheria ''VaCCination, I· "· "· " · ~ · ...... 
l'.']~.;'.hli.r ~· d.!ll .,.: •• ,,-, 6 j,. tl'l•.Jl ~:11 

; -' r 2. MoLON!!:Y TESi i . Hl 
,':'1 11 ...,.l! !l.ff t11c• /t .•1 J,J•• . 'I' •<,t>1.o;.J ru _,nfH \'llo l"'l;.)r,-~, r. 

It has been observed in the course of vaceinati0118: wltbi 
diphtheria anatoxin 'that .. adults,.often ehow •Uooc· ,local 
and general reactions, whereas young ·children do uot. do .eo. 
These reactions are due to the eenaitisatjon ,of tbe .bod1 of 
an· adult~ with proteiDe Qf the-diphtherja,bacillua )IVhich it 
harbours either in a latent co1111ition ~.1111. the r.-lllt.o(.'b 
previoua diphtheri&.iDfection.l,, .,1··~, .... ~ --~·•··~ "''"'1;. ...... ,~t· 
: In. order m aacertaie .whetheJ:,thie· allergic am~UtiOOt.ia, 
preeent, •Hot.aNEY recommends.~ ~wing. test: o.a cc., 
of a ~<>%·dilution of &Dat.oolin in saline,aplution•is injected, 
UDder the skin of the anQ. --.Jt, after, a w 3 days,:~ local! 
-.ct:ioo ia Ieee tball J> ·cm,,in diameU,r, the .reaction may be. 
regarded as ~~egatiVI and vaccination with the recommended 
doses of anatoxin may be proceeded with. If the local 
ieactioti ia: morq intense.-and· ls."aecompimied· by general 
iymptomti, (e...telisivei,ioftammatioll,.O~ .the ,anD, 1IL tempe~ 
rature reaching Joa•F. (J9o(l!lete .• tha.teei:miiK·be regardoa. 



Positive Dick Test 
after 24 hours. 
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as posiliv• • and vaccination must: be· proceeded . with· b)'l 
fractional doses of anatoxin: .o.~. 0.2, 0.3 •CC. of ro or s%· 
dilutions of anatoxin .. , .,.c,i. ;, 

•• , ' t 1'1 

SCARLET FEVER 
' : I 

I. DICK TEST 
... ' :.... 'I .. , ): '! 1 ",.,.,.I I• ' 

GJ & GL, · DrcK (1923) .-ecommend the employment of• 
the test bearing their name for epidemiological mvestiga-• 
tiona in regard to scarlet fever. PeillOns susceptible to 
scarlet fever ;show a characteristic • erythematous reaction 
at the place where a given quantity (S.T.D.) of. the toxin 
of h<Emolytic streli'tococci, isolated from · scarlet-fever 
patients, is injected mto th~ dermis. The toxin is obtained' 
by the filtration of 5 to 6 days cultures in bouillon.' Each: 
toxin is theq .titrated by intradermal reaction; the titre' 
of the ·toxin is expressed in terms _of the sk~n~. lesl dosis 
(STD) · .. · .. ·· '.1" ... '·"' 

·' '-' ~.- •• : , 1 •••• ~ "' :• ' ,,,.,. ''•< ,. Ll' t•\ tn·r- ~~ 
The toxm JS diluted so that o.z cc. contains one. S.T .D •. 

Diluti:ons of the. toxinjn_,b:ufiered sol:utio11 ~e •. 11-~.A\>nge~ 
effective after 30 days. 1 . 1 , >I, ,, 0 
, The test is carried out with. a graduated syringe ,o£ a 

capac!ty of I cc. and a needle with a short bevel._, ;Ih!!, 
inJection~which must be strictly, intradermal~ 11·2 .cc., 
of the ,toxin (~ S.T.D.). ia generally carried .out on the inne~; 
surface of the right forearm ; .. a control j.njection. wi,th. th" 
same dose of inactivated toxin (o.2 cc.) heated for 3 AOJWs 
to an•F. (zoo•C.) is administered on the inner surface of 
the left forearm. £ ' ;; I) IJ 3 ., lJ fl a 

The reactions make their appearance 6 to 8 hours after 
the injection and persist for from 24 to 48 hours. A pig
mented zone, sometimes .followed by desquamation, marks 
the area of the reaction.', · · -· 1 ~":· 1 • '' '·. ·• ·• · · 

; The reaction is obser:ved after an intefyal o( I2 to 24 hours:.: 
. (a) A posiliv• readiOfl is characterised by an erythem •. 

atous patch of more than .r em. in .diameter,at the .placo. 
of.injection .. of. tho toxin and. an !'bsence of react;.on at, the~ 
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place of injection of the inactivated toxin.t The intensity of 
tht~ posit:We reaction is expressed as follows :·•"• 

(+) ro-19 mm. in diameter. '"''"'' ''" 
(++) 2o-29 mm. · 

( + + +) 30 mm. and more in diameter. 
o· T~1 T, "·'/--."1.) 

(b) A tugaliv• reacfso,.- shows iio ·alteration of the skin 
at the places of injection, r ~ "' , , 

(c) A combittetl positive reactiON shows a distinctly greater 
reaction to the active toxin than to the- heated ·(control) 
toxin.. lr I .. 'I; •_''l ],. .,,,-.,, J_r,1; •r;l, .. oJ J· .. oJ "t.lj 

t!; ~'!' _.,~.. . : · ·) ~ •·' Ill• • •1 ni "'''·'!I 
n· £ THB ScHULTZ-CRARLTO!r EXTINCTION PIIENOIIENOIIl",. 

?'These authoriti~ i.D. ~·918 advocated the following inett1oit' 
of diagnosis for distinguishing th' scarlet-fever rash from: 
other toxic rashes resembling it. , ' Patients are given an; 
intradermal injection of 0.2 t:c: of, undiluted serum of ~ 
scarlet-fevet' convalescent·. or of a 'r : 10 dilution pf . anti-, 
toxic horse serum. Failing convalescent serum, the normal 
serum of an adult may be used. Six to eight hou'l atter~ 
wards.· the 'scarlet-fevw rash fades around .the' inJecti<lnj! 
The ·phenomenon does not occur if' the· toxic 'tash is o 
another kinda .: , ',J I.. I. l -I.Q ._, 'I.J.•'loU 

.. rile results Of thiS test are Jllore' distinct"during the 'first 
days of the 4isease. · This ekli..etia.. fJioenottJena.. is! in th~ 
view 'of the originators of the method, ·to be eKJ?lained bf' 
a! locsl neetralisation 'of the ·scarlet-fever' toxin· producing' 
the·,..•ih br.·the antitoxin contained in the serum· useq: ·L' • ... 

.:,'\).lv#. ( l'Jl iJ•;JQ·_,iJ \.J.J::;, tJ 1 UI,.•JJ L•JJ.,"Jll ... ttl Ill"!"''"' 'I' 11~-

}0 ~")£hua l'JOU.f "JdJ no L.,l'IJ-.uunb.s 2:.& 

BRUCELLOSIS 
1"11la nuvd & ut 0 ":Jnhln.~~q·; ·1nnJ ~){J 
·!J:I'I A .?."":IJOd x., fit !hlll!VES T'BS~I?.'J")< 

tw~n ..;~ ~'hia~btea·· 'to'{(Eti~-~~~~ 'BUk~~i~~('f~~f~l~:l: tile~: 
experimental. bases of thils .test.,, After injecting 2 drops of 
a suspension· of . Brveella 'melitensis into the' dermis of· a 
convalesceotn from' •Malta->'feover, •the•..author ·observed. the 
appearance 'efr eharaeterilltio ·phenomena; "both <lioea& <an dB 
geac!llll. a·Id ·hill aubeeqaeut experiments/ in· brdefi··W avoid" 
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the :general ;phenomena, ·he· \Jsed' germs killed by heat Of/ 
better still, ·filtrates ot macerated germs, • and. obtained 
identicalresults;llH I:.·:-·.--., •. ,.: ·'·;.··-i .-·· .. -~--···i 
1 At• the preseot- day, for the preparation,. of the ..Uigno 
(lwuceU1a), eultures of different types of BrvcellG in broth 
are macerated at 98.60F. (3?"(:.) for 20 days.· These cultures; 
which are rich in endotoxins, are then passed 'through a 
porcelain filter and placed in sealed ampoules. ·· ·, ·· : 1 
l To earry out the test, o.os cc. (one drop) of this filtrate 

is injected in the dermis of the forearm and, for plUJIOSell 
of co~trol (to reveal proteinic pseudo-reac.t\o~s) the ~'l'e 
quantity of peptomsed broth. , , , . . ·. . 
~·If the reaction is positive, 6 to. 8 hours after the injection, 

a' ·reddish mdematous patch· is observed ; this is slightly 
painful and persists for 48 . hours. . · , , 1 

' . . , '. : ' :. , / " 

I• The reaction is spuific" , Jt begins to become positive 
from the first days -of the disease and Temains so for· its 
whole duration and even long after recovery, thus )>ermitc' 
ting a retrospective diagnosis. It is also very sensitive and 
enables not only slight -i:aseS..; bu' also latent infections, 
which are somewhat common iil these diseases, to be 
diagnosed. 1--11 ,_/.,._•11"/.i·~'·i-oTI 

, TAYL0ft1 LIIBONNB, VJD.U. A HAZBIIA.NN have adopted as an antigen, 
• nucleo-proteini an extract or Brucella •uil standardiled by dilution 
lD • MJine aolut on., llirhtty aJkaliniMd; 10 that. a rlelt· doee·ol- 0.1 cc. 
oont.aine 0.008 mgm.. of, .aitropq... I , -: .. r, , , f • 

~ .-. .--- - ... - ''" e··,·l t,_.J.·~;·' J...-'.-._ 

.:. ' : .:Ttl'L.A.R__:MTA'" ·" 
,,\•"- ~''I.J 

' '" "FosHAY TEST ~,._,,, 
·:•• '!lti,J)''l js~L ~.1 ".; I • c.ll;r(IL_ .... 

,, An intrtlde,.,.al tesl carried ·out by means of *- euspensiDn 
of• P<Jsle!Willia lti/<Jnmsis; advocated by WHERRY in 1917• 
could not be adopted in practice owin11 . to the severe nac .. 
tions (local· ulcen.tions and· :necroses, -and alarming geneml: 
symptoms) which accompanied it. We are indebted io 
FoSRA111 (1932). tor. a "technique which, .by detoxifying the 
germs without depriving them of their antigenio·property. 
has brought this method into- current use• " . ' ~, · ' i 
· ln ·practice,· o.o1 ceo• of a suspension•<>f• .I,ooo,ooo,OOCli 
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geuns per cc. detoxified by the action of nitrous acid, ia 
injected into the dennis of the forearm with the usual 
precautions. Two days later, a papule, which ia sometime$ 
erythematous, with a hard and pale centre and a diameter 
of 5-6 em., is observed in patients with this disease. The 
reaction may persist for 5 days and leave a pigmentation 
of the skin. ' . . ....... . 

The reaction ia observable at an early stage. · It begins 
to become positive as from the 4th day of the disease and 
persists for more than a year. · · , . . · . . .. 

' ' ' ~ 
In Japan, 0HAIU. hal obtained 1imllar rtllultl with 8 IUIPIDIIOII of 

lou toxigenic germo killed by boat. 
In tbe U.S.S.R., VoLPBJIITZ bu applied the akin-tat witll rood multi 

with a auspeuion of P. lularen•U of 2,000,000,000 per cc.ia 3% 11¥cerol, 
heated for 1 hour to )40111F. (60•C.}. . 

A 1mall superficial acariOcation is made on the skin of the forearm 
through 2 drope of thil antigen. If the reaction ia positive, • local 
bypenemia1.1ollowed oom• clayo !Alter by pi111J1ent&UoD aDd deoq...., 
moLioJI, will bo obaervad. . . , , , · 

. SOFT CHANCRE 

lTo-R.EENSTIERNA TEsT 

·: In 1913; ITo showed ·that art Intradermal in]ection of 
some drops of a suspension of Ducrey's bacilli caused a 
local reaction in patients suffering from soft chancre; Ten 
years later, R.EENSTIERNA repeated Ito's experiments and 
perfected the technique of the intradermal test. 

In practice, o.:a cc. of a suspension of Hemophilus ducreyi 
in a o.s% phenolated saline solution is injected into the 
thickness of the dermis with the usual precautions . 

.. After 24 hours, in cases where the test ia positive, an 
erythematona zone will be observed at the point of injection 
and, the next day, an c:edematoua patch with, in the centre. 
a papnle which may become a pustule. The reaction persists 
fDr abont 10 days. ' , · · 
'Only reactions the diameter of which~ 1o_mm, 

are regarded as ~itive; • · · , · · . , 
The reaction 11 specific, ·very sensitive and begins to 

become positive abont thl! 8th day of the disease.· It remains 



Positive Ff'ei Test 
after 48 hours. 

(Maculo-papular reaction). 
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P.""itive for mme tbQ IO'J:eaiS a.ftel" recovery, thus permit7 
ting retrospective-daa.gnOSISo ·r!·,"!Jt ·n,.r,, ··j. d •J!i ,, .-•~·~ :1 

The antigen may be repla.ced by .the -same quantity of 
u n ..... ~J~ " • th ti th ~~os .V,aCCme;-: e reac ons are e same ... ! . 1 

-t-TzrnrEil·, Rzru.v· a:jRtvALtn elnpJoy' 81 intlgen • •tnptobtJeillln ·~ 
an ·aqueous extract of dried ltreptobacilli, pulveriaed after tbe adcli\ioa 
Df aea ••U• obtained after a cootaet or 24 boun by centrifugina. 

NICOLAU cl. BANCI1 In their experiment•r have used u antigen, 
• duereine •, a toxin obtained from Duerey 1 bacilli cultivated in a 
~eeial liquid medium, macerated tor 5 days at. Jaberatory t-emperature 
and filtered througb. a LS Chamberland tutu-.. Detore uae, the toxi• 
lo tyndaliaed at 133•F. (56•C.). 

• I ~ i ' 1 ' I 

, " ',, · POBADEIUTIS 
(Lymphogranuloma Inguinale) , 
'. • I 

·. FREI TESl' .. 

'l'Poradenitis iS sometimes difficult to diagnose.· In I92S, 
FRBI introduced into medical practice a method of diagnosis 
based on the allergic reaction of the skin of patients, follow
ing on an intradermal injection of • dilution of in~~&tivaled 
pus extracted from· an · unbroken lymphogranulomatous 
suppurating lymph gland. r The pus obtained by aseptic 
puncture, is diluted to I : s on three successive days. The 
specificity of this antigen is then tested, first on poradeoitis 
patients. known 1o show a· positive reaction, secondly, oa 
patients suffering from other affections of the lymph glands 
or on healthy·persons.; The reaction in the·case of persotnl 
in the two groups last-mentioned should be· negative. Fni's 
tnlratlenrtal lui is t1u · best lfUIIwtl of confirming a diagnosis 
Of! poradenitis, ,JHlh , '' ·\ 1 1~•·\ -•• , 1' . .,,;\' • r.lh'->, tr• 1''1 'li': ,I~ 

,,;'Tecllnique:'"' A' 'strictly1 iitttaderinal ·injection' 'of o.l:, to 
0.2 cc. of the antigen is administered.' '·' · "·'" 11 

·' ·)d, f."7 
· The" reaction; 'which $.ould, !?e. rea~ '48_'hou!-s ~later~ . ..:..m 
be as follows : t -

1 
' ~ ' ' • • • • " • • ' • r · '· ' 

A positive reaction is characterised by the appearance 
of an erythematous nodule 8-20 mm. in diameter : this is 
what dermatologists call the papular form of re~~&tion. 
There are also other forms of a positive reaction : the paf>ulo
ttesieular form, the pustular form, the suppurating form 
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(the: nodule develops into an ·abscesa)J "The ·two latter 
forms, which are more rarely encountered, are regarded as 
very inten9e reactions. _,_ 'I · ' ' • 'oll: 

The positive reaction persists for 8-ro days, sometimes 
a month or longer. After ita disappearance, a slight desqua
mation and a permanent pigmented patch will be observed. 

When the reaction is ftegative, only the mark of the punc
ture will be visible. False reactions are characterised by 
the appearance of an erythematous patch without infiltra
tion or a small transitory nodule .whic'\ disappears within 
48 hours after the injection. · ' · 

The reaction to Frei's intradermal test does not appear 
before the roth day of the disease.· ·Sometimes this interval 
is longer and may reach 6o daya. , · ,·, .1 · 1 • 

The allergy of the skin persists for a very long time ; 
HELLERSTROM mentions instances of a positive reaction to 
Frei's test 31 years after the appearance of the first symp-
toms. of poradenitis., . 

HYDATID DISEASE 
' 

CASON! TEST 
, . Recommended by TaotSIER, CASONl (191«>-U), GASP&tt
lllNI (1919). It consists .in the injection into the dennis of 
the forearm of 0.5 cc. of pure bydatic fluid, recently collected, 
and. as control, a weak solution of peptone. ' ... 
. It .the reaction is 1Josiliw,. aftu .. ro to IJ ·minutes, an 
elevated JWhito,. patch · (resembling ·. nettlerash) . :a , c::m •. in 
diameter appears (immediate r•action) and, ~·to .rz hours 
later. an ov:U erythematous patch, accompanied by •:ed~ma 
ofthedenrus(laleroactt<m). ,. , .. ,.,,.j,,,., 
, , Cascmi's intradermal test is very sensitiv~ and l"ay 

1 
be 

positive in 8o% of' cases (DEUTSCH, 1924). '".'~ ,,:,: .. , ..... 1 

1 , 1r•.: 1 a r '·' 1 11 



Positive Frei Test 
after 48 hours. 

(Papular reaction, with necrotic centre.) 
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·PREVENTIVE VACCINATION AND VACCINE 
"' TREATMENT IN INFECTIOUS l>ISEASES 

' ' '' - ' : '' 
1 •. PrevenUva. .VacclnaUon. 

Anti-typhoid and paratyphoid yaccin11tion. 
'Anti-cholera vaccination. · · . · · ' • 
Vaccination against plague'.···. · .. '". · .' 
Vaccination against exanthematic typhus, 
Anti-diphtheria vaccination with anatoxin. 
Anti-tetanus vaccination with anatoxin. 
·Anti-scarlet fever vaccination : with toxin and anatoxm. 
·Anti-tuberculosis '·vaccination· with' B.C.G.· (Calmette'-
"Gu~rin ·vaccine); ·' 0

" • 

Anti-smallpox vacci,nation. , 
'I ;r ',.• ,' ' ',:' . "' 

2. AnU-rablo VaeolnaUon. 
3' PrevenUve VaeolnaUon agalns$ Measles wl~ Immuno

globullD.- .. • 
.... , ' • ' ... •. . ·. '. 

" lfhe Chinese had long employed· empirical methods "ot 
preventive vaccination· against infectious diseases.-''" · ... ; 

•In •1796; JENNER employed cowpox virus as a preventivl! 
of smallpox in· manl •PASTEUR (188o) laid down the scien• 
tine principles of active immunisation .by conceiving. tho! 
earliest methods of attenuating bacteria and viruses bJi 
means of physical agents and Fhemical substances. The 
results obtained with regatd to anti-anthrax vaccination, 
vaccination against chicken-cholera 'and against rabies, 
constitute the experimental bases of the methods of immu-
nisation for the prevention of infections. ·'' ,.,,.,u~ : 
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SALMON & THEOBALD SMITH (1884-1886) in America, 
PFEIFFER, KoLLE, in Gennany, etc., tried different methods 
of preventive immunisation l>Y the employment of killed 
germs. FERRAN (1885) and HAFFKINE, after utilising such 
vaccines (killed germs), found that the antigenic action of 
killed ~rms Wall therQI.ostabile: . ThCJ.il;Jlf!lunising pl')perties 
of the thermostabile, SO~¥-til: antigen Q,{, bacteri~~o arc fow 
definitely· established! v.l..,c1 . .,_, •-1 ''·-"' '1•-" ll 

GENERAL TECHNICAL PRINCIPLES FOR THB PREPARATION 
·'AND-"USE OP' VACCINI!s l 

r. For the preparatiorl !,r ·~aecines' from 1str.lin8'oftni
crobes complete in their antigenic composition, recently 
isolated " S H forms.• which have •been carefully studied 
fr!':r:f'~~~~ .o! their ~ntigen~c.~~-~t~e •. s~oul4 in 
g ;•••ff• 1 ' ., ,j•ol/ fl•·dl,ll[•"i•:' -':1· '' I•'•! [' ol;, 

, . a •. r In the case of each microbe or, virus, _the adequate 
method. of attenuation must .be. employed, .-This .varies 
according to the species of microbe and the object in. yiew. 

3· As a rule, auto-vaccine treatment ts-·to be preferred 
to stock vaccines whenever it has J>een possible to isolate 
the germ from thecpatient. ~ or,.HJ''" .c 

-<>.fsJ aThe Jdensit,i ifllf• rtha· .suspension. rrit 'microbes, ''"'hicb. 
varies according to the species. ol germ used, is as a rule 
between so,ooo,ooo to I,000,09Q,OOO germs per cc., or more. 

,. The administration of the vaccine should be pro
«res&M,l··beginning with• doses -so ·smaU,,fa&, to. c:ause ·no 
reaction ..• ·The .dose will be increased .in· accordance witq, 
the -clegne at local and general reaction after the last inocu
latiOD. ..A· fresh injection of vaccine must ·never. be admini., 
tere<l 'IIDtil the reaction. following upo!L the previous. d060 
has diaappea:red. ~.P-ll~\.,<1 :.. ;.JJ.1' "•!_~,; I• ,,,,,,.r·,' ~ .J.-·•I;··t;'l 

0 'ft The perioctfi>r''which vaecinatiori is to 'be' continued' 
Y'llrits'and depends upon the course· of the Infection.,"'" ' 1 

,G'.tl•.<ol J~.111; ,I . . " ' • '" ,·,. 1 

-lH!IIl;l tj~ c,J..,u.: 

• Smooth. 
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PREVENTIVE VACCilfATIOM 
• , .~ 'o •. , ,; • I I· 

.•; , .A.Nrl•l'YPHOID AND PARATYPHOID fVACCINATION •, 
""The first trials of preventive iraccination against typhoid 
fever 'Were carried ou~ by PFEtPI'ER & KoLLE (r8<)6).' ·In 
'!897; WRtGHT demonstrated the presence of specific anti
bodies in "the' blood of vaccinated persons. ·. • . •· ·· 

The efficacity of mass vaccinations; "which were Ca.rried 
but- during the Spanish-American War and the Boer War, 
has been amply confirmed in the course of the ·two world 
wars.- . ,. · .·.: · ··.··.t·•J ,, -'-'' ,, •. 

' The. anti-typhoid • and paratyphoid vaccine. generally 
used is· a suspension of 2,ooo,ooo,ooo.ge11J111 ·(typhoid and 
paratyphoid bacilli) per cc. killed by heat (r Yz hours •at 
•36•F.· (s80C.)) •. , . . ·' "" . - ·· • - ·. · · .· ·. · " 
I . Selected strains ·with .. ·Vi '':, ·"' 0 " ·and ~· H ¥- antigens 
(virulence antigen,. ·somatic··antigen and dagellar antigen) 
are used for the l'reparatiou of the vaccine. It is also well 
to add local strains of germs recently isolated in· epidemic 
areas. r r· · 1 -· • • ;~- 1 t 1: • ,·. · ,,: I ' 
· The T.A.B. vaccine is mainly used preventively ; it may 
also be used fOfl 'VaCCine treatment of typhoid fever, the 
dosage of course being modified.· " .. . , ' .. ·. · " . · 

Immunity is usually obtained after 3 subcntaneoue 
injections of o.s cc., I cc. and r.s cc.. at intervals of 7 days. 

post-vaccination ·Ieactions, .which are more marked after 
the first inoculation, consist of slight inflammatory local 
redema and sometimes pains. which. usually disappear 24 to 
48 hour~ later. A slight general reaction (fever\, fatigue) 
accompanies these reactions.. They. are usually much less 
intense after the -last two inoculations., 
'·' l'he duration of immunity is about I ·year.. . , . 
.. . A. single , '.'.repeat " inoculation. in . the case of· persons 
previously vaccinated is nec;essary .in regions where typhoid 
1S endeiillc. . , ,,.. ·- 1 ... :•: 

ANTI-CHOLERA VACCINATION . 

The results 'of the first attempts at vaccination with 
living cultures of cholera vibrios (FERRAN; r885, liAFPKINE; 
:l89a)· were not very encouraging.: KoLLE .(1896) for the 
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first time usee\ ·as •• va.cpiuS' f.:l:ulture of cholera vibrios 
killed by heat. Trials on a larger scale were undertaken by 
MuRATA in Japan (1904) and by SAVAS in• Greece {1914). 
It was the . observations of J. CANTACUzENB in Roumania 
(1913 . and 1916). concerning , hundreds• of. thousands of 
vaccinated persons, which by the ", consistency and .Prec~ 
sion of the results, marked a definite step· forward 111 th' 
F¢demiology and prophy~ ,0( cho~ '~ (TIFFENEAU) < 
,.Mel/ootl, of fwef>tJ.-.ltOIJ.LI•.Aa a 'rule<1iliout•2o· strainSI•Of 
IUlthentic cholera vibrios, which have been recently isolated 
and the characteristics of which (the fact that they attack 
hlemoglobin and ferment sugars) correspond to HEIBERG'S 
Group I and .to ·GARDNER & . VBNKATRAKAN'S serological 
group L. - L .... : ,, ~···t~~~ ·. ' " , ·- • '·" .: ..• ··: 

These strains are sown on s% agar with a pH 8.z, the 
agar having previously been spread on the inner surface of 
tiasks (with a capacity of 8 litres) and solidified by pouring 
ieold waw in the fiasks. The germs vibrios are washed off 
with ~~!line solution after Z4 hours of incubation at 98.6°F. 
(3]"C.). The suspension of germs is heated for J hour at 
131°F. (ssOC.) .. · The final dilution of this suspension of 
germ. in a o.s% phenolated saline solution is effected in 
such a way as to produce a concentration of 3,ooo,ooo,ooo 
.germstothecc. ,,·,f, ·, ···• . u•·" .. j t!•IJ:•·.·I 

·' ·Method of lllleciMtiMI. A fairly high degree of immunity 
ls obtained after 2 subcutaneous ·or intramuscular (prefer
ably in left .. triceps) inoculation&-I' "and z cc. X of the 
vaccine, ·administered with an interval of s-6 days~ ... ! • " 

·· After the first injection, a alight local reaction with a 
slight rise in temperature is observed. There is no, or hardly 
any, reaction after the second inoculation. · ' '· · · · · · • ·' ·' 

This immunity lasts for about 6 months rafter that it is 
desirable to administer a " repeat " inoculation in order to 
n-intensify the .Production of specific antibodieil in persons 
previously vaccmated. · • ' ' 

• 1 ' # , , I 

, V~CCINATIO~ ,~GAINS't P~G~pt .. tj 1, .. -n .,d'J 

. · The lint attempts at vaccination· against plague· with 
LDld cultures· )<illed· at 149"F. · (6SOC.) -were ; carried out at 
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Bombay ·In ·~go6 bye HAFFKINE. ' Among 151 vaccinated 
pei'IIOI1s, onlf'2 cases of plague and no deaths were recorded; 
whereas," among· 177 unvaccinated persons, there were 
tz· cases •of plague and 6 •deaths .... The work was- taken up 
again experimentally in various laboratories in order to 
ascertain the relative effectiveness of different vaccines 
prepared with living, attenuated, o~ sensitised, germs. 

To simplify the mass preparation of anti-plague vaccine, 
l- suspension of germs cultivated at 98.60F. (370C.) and 
killed by heating to 132.8°F. (560C.) for half-an-hour, is used 
for preventive vaccination against plague. · At this tempera• 
ture, the antigens of the germ's capsules are not altered 
{ScHOTZE; 1932, KUJtAUCHt ct HOMMA,- 1936). ".: ' .. ,, ·. 

The method of preparation used at the Cantacuz~ne 
Institute is as· follows: • • -1 ' J ·- :. .,_, ~ • -·· \ 

' · 48-hourS:old cultures on agar with a· p~ 7·5 'at 98.6°F. 
(370C.) _in Roux tlasks; the germs are suspended in saline 
solution with the aid of glass beads.: the suspension of germs 
Is heated to '132.8°F. (56°C.) for half-an-hour, and dilute4 
~th a 0.·5% pJ;>enolated sa1ine solution, ;-, . ' ·. i 

Two subcutaneous injections of 0.5 and 1 cc. l'espectively 
of this vaccine are administered with an interval of 8 days. 
J'he reactions, both general and local, are very slight. _ , : 

1 
· In ti!"e of epidemic, this vaccinat;ion ·must. be repeated 

.every JUX months .. . ·•.c ••... ·· ,,_, •.... . ... -, .. · t, 

•' • The relative failure of vaccination with· killed vaccines 
as & means o£ collective· prophylaxis in countries. where 
plague is endemic,. directed research towards the use of 
live vaccines, GIRARD ,& ROBIC in Madagascar, in 193~. 
found that a strain (E.V.), isolated from a fatal bubonic 
ease in 1926 and subcultured ·monthly since then on agar, 
had lost its virulence for the guinea-pig whilst preserving 
its antigenic properties. The emulsion in saline solution of 
this germ has been admini,stered with, complete success to 
,ae~ral ~lion.Malagasy4 . •. -.• !1 1-, ·::·, I'"' ·:·or'•·~-,.. 

· OTTEN (1936, 1940) has also vaocinated and re-vaccinated 
lleveral million inhabitants of the endemic plague zones of 
Java with. an avirulent variant of plague bacilli obtained 
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by dissociation of a local virulent strain (Tjiwidej) main• 
tained for several years in stab cultures in serum agar at 
4I"F. (sOC.). The quantity of germs injected, irrespective 
of age, corresponds to 1/Soth of a two-daya agar slope ~ c:c. 

' VACCINATION AGAINST 'LousE-BORNE, E;cANTHIDIATic, '' 
. TYPHUS FEVER . . · · I 

' ' I : ' 1 ' • . • f r 
1 . For this va.c:cination, va.c:cines are employed in differen~ 
countries prepared in a.c:cordance with a variety of methods 
based on the use of eith~ killed germs or attenuated live 
germs. . . ., ... , 

Among the va.c:cines prepared with,live attenuated germ&, 
the most widely, used are: .. , . '" 1 .,, • • r 

Blanc's .n ..... -vtJCCine: Cultures of Rickettsia moos•ri in 
the intestines of rat fteas (Xem>psylla cheopis) .. The excreta, 
which are rich in stable virus, are kept in sealed tubes ready 
for use by a simple extemporised suspension in a buffer 
solution. with. a pH of 7·5 ·"'ith 6.66°/oo of ox .bile addeq 
thereto. · ·. ' ·, · ' . ' · 

A single inoculation causes a slight or· latent infection 
and confen immunity. · ' · · " 
· Laipet's vi ..... -vaecine: Murine virus (Ri&ketisia moose~) 
cultivated ifl vivo by peritoneal inoculation of mice. The 
brain is pulverised with 40 ee. of yolk of egg and· 12.5 gm. 
of anhydrous sodium phosphate. After desiccation, the 
Rickettsia content of the sifted powder is detennlned : it is 
1:hen tittated in mouse-units (the minimum quantity capable 
cl causing paralyois ·in a-mouse). • One brain· suffices to 
prepare 1,000 doses of vaccine·of a virulence of 200 mouso-
uniUper:·dose .. ·· ·• t:-1··· 1 ;·l ·r•.:••", :• t '·'' ,1 

. • · A smgil>.inoculation causes & slight or latent infectioa 
and confers immunity. · · · f • 1 • ·I· · • ·, ,. 1 t, : 
· The Y&Ccines prepared· with killed germs are : • .. 

' W eigf1 11tJCCiruJ. A suspension in a o.$"(o carbolised saline 
solution of crushed intestines of lice, maculated 8 days 
previously by intra-rectal injection with the classic virus. 
,. Method o{ use and doses·: l subcutaneous injections, at 
jntervall of 3 to 6 flaY"' ot progressive doses of 1,5,. so &nd 



100 •lice''lntestines.·•••·(Subsequently.' .Weigl reduced''lthe 
dosage to a total of 90 lice tor the normal vaccination and 
~ven tess (6) for a sli.ght. transitory immunisation.) • ·There 
IS a normal post-vaccination reaction .. ,,· ,.,, .. -:··: ... •JliiJ t 
_•:.Duration of immunity about-6month&.l-:-~r. ,.-~ ,;;.:. "J-;:t 11i 

· "'Co:~r's vaccine.· A S'Uspension of 'rickettsilll cultivated in 
fertile yolk of egg. A 10% dilution of this suspension rurified 
by fractional centrifugalisation and to which 0.4% o phenol 
and o.I% of formalin are added constitutes the vaccinllo .,-.· 
. .Method of use and. doses~ 3 subcutaneous injections,; <Ji 
one cubic .centimetre. each,. a~ intervals of 7•, to lq. day-. 
" Repeat'~. inocumtio~_,evety 4..to 4'.1D0ntl)s,., ,,,, 1• :.· •• m 

· Mouse lung vtu:cine ' (technique used at the Canta-
cuzene Institute at Bucharest). -\ · · ' 
(It\',-~ •~J d~ ''•i<' ·•·: ···'I.;: 

·· 1.· ·Straiu of Ridetlsia 'fWofiJIIZIJki :· 

'"(~)Inoculation ot ~ guinel.-nii wlui.. blood from bumari t h l ' ' ' "l , •' o f:. ""! ' I I 0 ----, yp• us c;>.ses. .. . · r. . . . 1 .. , ,._ c . ., , ,....1 · Those. guinea-pigs· whiclf show fever '(aoove 104°r .-
4o0C.) are killed between the 3rd and 4th days of the disease.' 
! • . (b) Infection of lice by the anu11; either with defibrinated 
blood ,of the infected guinea-pig, or with .an emulsion o( 
brain, or with a mixture of bnJ.in and defibrinated blood • 
. The infected lice are fed twice a day on a human being 
and are. in the meantime kept at a temperature of 93.2°F •. 
(34•<;;.}. Seven to eight days after infection, the lice- ani 
crushed in a few drops of a mixture of ;lSCiti~ fi_uid. ( ~ . part) 
and saline solution (+ parts}. , .. , . . · . , , . , 
· The content in rickettsill! of 'the suspension ob~ained is 
ascertained (by MACHIAVELLO'S or GIEMSA'S. staining 
~.ethodsh.·~ ... ,.. , I" .. . '· • . , ... , ~ •:, 
. ( ') The susP."nsion of rickettsiad4 or 5 drops) is instilled 

into the nostril of white .mice previously anii!Sthetised with. 
a mixture of chloroform .I!Jid ether. 1 Each mouse r,eceives 
the equivalent of 2 to 5 infected lice. · · · " · · 

---~·~···, o ,·, :...:r!• ···~ l,,l'.,·!"· ··••.f .,-,f All 
, . • Similar techniques. are employed ai the Paateur IDstitutes o1 Paria 
and Algiers, lor the prepurat10n of vaccine from the lungs of rabbitl 
(GII\OuD) ami lheep (SBIIOBN1)' E.) ,..pectively, - • " · ', • •" · · ' 
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·:.·Tho miC6 are kept under observation at room temper
ature. Those which die after 48 to 72 hours are examined 
and the content in rickettsille of the lung lesions is ascer. 
tained. Those lungs which are rich in rickettsille are crushed 
in the same mixture 1 ascitic 1iuid "?line solution. The 
suspension is administered, to fresh mice by .int.lanasal 
instillation and soon.,.·.... ../ .. ,,. ..... 1 

1 (d)' After this first ~mouse lung" ·passage, successive 
series of fresh mice are infected. After 3 or 4 passages, the 
animals show broncho-pneumonic lesions 48 to 72 hours 
after inoculation. "The virulence of the germ is as a role 
maintained in the course of the ensuing pas"?ges. · : · · 1 • 

. • • ·, j •. ' • '! ' 

II. PreparatioN of l1ul vacciru. The lungs of one mouse, 
infected as described above, are ground u'f with q oartz in 
Jo cc. of saline solution containing 1/S o ascitic 1!uid 'or 
human serum and formalin to a concentration of 2 • / 00• 
The suspension of rickettsial, having been previouslr. con: 
trolled, IS. kept for to days in a refrigerator. Its stenlity is 
once ~ore controlled. 1 .The form~n is, neutralised , b~ 
ammonia. · 
'· In cold weather, dog l•.,•g vaccine is also prepared•.' Small 
dogs are infected via the- trachea : the Uifected animals, 
which are kept at 32°F. (oOC.), develop a rickettsial pneu
monia similar to that of the mice. They die after 3 or 
4 days. The longs of an infected dog are ground up with 
quartz; and then suspended in 2,000 cc. of saline solution 
1ormalinjsed at 2°/oo. . . . ' -. . . _I 

As a rule, 1 part of mouse lung vaccioe is mixed with 
2 parts of dog lun~ vaccine. · · · · · 1 

~ - ' • • '.J ... ._. _; 

III. Employmet~~ of l1ul vacciM. . The immunisation ol 
human beings is effected by means of 3 inoculations of 
o.s cc., · t cc. and 1.5 cc. administered subcutaneously 'at 
5-day intervals. The post-vaccination reactions are usually 
alight. • . • ' ' ' , ' ' I" . : 

The immunity conferred by this vaccination is fairly 
prolonged, but gradually decreases. It is therefore well, in 
time of epidemics a.n4 in.~ case of medic;U.IUUI .fLux~ 
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personnel who are much exposed to mass contamination, 
to repeat the vaccination every 4 months. 

The suspension of vaccine retains its efficacy for rz months. 

ANTI-DIPHTHERIA VACCINATION WITH ANATOXIN 

In 1923, RAMON succeeded in completely detoxifying 
diphtheria. toxin by the action of formalin (3 to 4"/oo) 
maintained at a. temperature of roz.z•F. (39•C.) for 3 to 
4 weeks. Diphtheria anatoxin (or forwwl-toxoid) prepared 
in this way retains its antigenic properties. Administered to 
man or anima.ls, it is harmless and confers upon them 
strong immunity to diphtheria. within the 2 months sub-
sequent to vaccination. · 
· The results of many tests carried out in France, Canada 

and the United States led the Committee of Experts of the 
League of Nations Health Organisation (1931) to advocate 
for anti-diphtheria vaccination the use of anatoxin, which, 
in fact, constitutes the most effective vaccine for the preven
tion of diphtheria.. Following a decision of the French 
Academy of Medicine, vaccination with anatoxin has 
become compulsory in France. The employment of this 
method is at the present day compulsory in most civilised 
countries for all children from 1 to 10 years of age. · 

Method of preparation. 4°/oo of neutral formalin is added 
to a toxin, the titre of which is at least zo antigenic units 
(flocculation units, Lf) per cc. The mixture is kept for 30 
days at 103°-104°F. (39·5"-400C.). Under the combined 
action of the formalin and heat, the toxin loses its toxicity, 
while retaining its antigenic properties. The absence of 
toxicity and the antigenic power of the anatoxin are then 
tested by the inoculation of guinea-pigs. 
· · Mothod of vac&ination. All children below rz years and 
adolescents and young adults with a positive Schick test 
should be vaccinated as follows: a first inoculation with 
0.5 cc. of anatoxin ; 3 weeks later, a second inoculation of 
1 cc. 0 after a further z weeks, a third inoculation of 1.5 cc. 
Adults sensitive to proteins of the diphtheria. bacillus and 
showing a pseudo-reaction to Schick's test or a positivs 
reaction to Moloney's test should be vaccinated at the same 
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intervals with small doses: -o.I to 0.3 cc., of a 1!. to-..-J.:· 20 
dilution of the anatoxin in saline aolution. . · . • • · · . " 

. The results ·of the immunisation are ··verified by .the 
application of the Schick test 3 weeks after the last macu
lation. . The proportion of negative nactiona to tho .test is 
approximately 96%. . . 

There are practically no post-vaccinal reactions in children 
up to 12 years of age. ·About 12 to rs% of adults show 
.reactions (local and general).· The disorders observed are 
not at all serious and do not amount to a contra-indication, 
even in the case of children suffering from tuberculosis of 
the bones. · .. · · · ·. · · · • ·• 
· Ittdi&atitms.' Th~ g,..,..t.;.t 'n~~ber' of in'dividu;,a ~usceP., 
pble to diphtheria are found among children .from r to 6 
years of age, and it is they therefore who will benefit chiefly 
.from immunisation. . Moreover, post-vaccine reactions are 
negligible in this age-group. Children not vaccinated while 
of pre-school age will be vaccinated on arrival at school 
In time of epidemic, or in an endemic zone, a " repeal •; 
inoculation of children previously vaccinated .is advlS&ble, 
as also the vaccination of adults with a positive Schick test. 
:rhere is no negative phase to contra-indicate the applicatioq 
of this method ....... , . .. . .. , , . .',. , 
1 In special epidemiological circumstances-:....enclosed epi
demic foci: in hoarding-schools, barracks--it is advisable 
to begin by protecting individuals by an antitoxin injection 
lr,ooo A.U.) until the immunity acquired by vaccmatioq 
(which begins 7 days later) has become effective. , , · .. ·. 

1, In Roumania; anti-diphtheria vaccination is compuls~ 
!IS from .the age of 1. year. Children ~e ,givO!l a. ;• rei"'~t ,1 
moculation on ente~~S. ~hoo~,, •1,u ...... , .111 ~,. 11 ~ 1 !•'·· ..• , 

f·nPurified MUJiom. n·Vaccination •with purified .anatoxin 
baa "- advocated by variou• authon rn order to avert 
JK>St~~tion react.10u- and to •implify the method of 
.....:cmation (r··or • moculation. •only): · Gietmy's Ill...,.• 
losoitJ, iobtained by• precipitation· with· i.lum, is. absorbed 
illowly- • •A aingle inoculation is aid to be sufficient to pr&o 
duce ·immunity, .. ··Th- atatements -are not confirmed by 
aU autho,... : CLAus jRXSJ:If (r935-r937) purifiea · aoatoxitl 
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by means of aluminium hydrate and at the same time 
obtains a concentration of anatoxin. . One month.after a 
single inoculation with purified anatoxin + AI(OH)., nasal 
instillations with purified anatoxin (one per week for 3 
weeks) are administered. Children, as well as adults, with· 
stand the immunisation very well. The results are excellent. 
Trials carried out in Roumania with this method amon~ a 
group between the ages of 6 and 17 with positive Schick 
test showed one year later 1oo% of negative reactions. . . . , , 
• CtmlriHtulicatitmS to vaui11atiots. Febrile diseases, eru~ 
tive fevers, skin infections. Vaccination should be postponed 
until recovery from the disease. · • ' · , · 
I Dt.rati01t of immu11ity. Immunity acquired by vaccination 

continues for many years (DEBRB). It is well to administer 
a "repeat" inoculation 1 year after vaccination in order 
to re-stimulate the formation of the antitoxin. 

Mizetl vaccinati011 .. Anti-diphtheria vaccination may be 
administered together with anti-scarlet-fever, anti-tetanus 
or anti-typhoid and paratyphoid vaccination, provided that 
the intervals which are particularly requisite IQ the case of 
anti-diphtheria and · anti-tetanus vaccination are duly 
observed. '' · . · · · ., · · " 

Antitoxic immunity is favourably in11uenced by, in.f!arn) 
matory reactions caused by microbic vaccines. . · 

• - . , ' I ' ' ~" ! 

ANTI•TETANUS VACCINATION WITH ANATOXIN 

.. Tetanus" anatoxin is tetanus toxin detoxified by the 
action of formalin at 4°/oe and of heat (1o2°·I04°F.) (39°· 
400C.) for 15 to 30 days. , While completely atoxic, the 
anatoxin retains its antigenic properties. The detoxification 
of the anatoxin is verified· by moculating guinea-pigs or 
mice with large doses; a subcutaneous injection of 10 cc, 
should not provoke any toxic symptoms. Its antigenic power 
is ascertained by flocculation in the presence of a.test serum 
~d is expressed in flocculation units (Lf). , '. .. . ; , 
. M ethotl of vaecination. For preventive vaccination, an 

anatoxin of at least 15-20 flocculation units per cc. is used, 
.If firu ~t~betltamOIU i11joeti01t of z u. of anato ... in is adminis-
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tered ; 30 days later; a seeond injecli011 of • ct.· and 8 days 
later again, a third injectiot& of 11 ce. Between the first two 
injections, the person will still display a certain receptivity, 
In the event of a serious wound during this period, a preven~ 
tive injection of anti-tetanus serum (3,000 I.A.U.~ should 
be administered. Immunity, which becomes effective after 
the second injection, is considerable after the third and 
lasts for from 3 to 5 years, according to RAMON. A "re~t ": 
injection 1 to 2 yean~ after vaccination causes the antitoxm 
titre of the blood. to rise once more, sometimes above 20 
I.A.U. per cc; (HARTLEY). The immunity acquired seema 
to be permanent. :::, .. 1 • j , 11 , ·, ,.. _., ~~~::.• 

. In the case of serious · wounds sulfered by vaccinated 
persons. a single injection of anatoxin affords protectioll> 
against infection. . 

• • I ' ' ' , '. . . , ' . . .' • ' ' • ., , ~ 

VacciHtJtion in "" em~rgency. In the case of lacerated 
tetanigenous wounds, with foreign bodies .contaminated 
with soil, dung, et,c. (suffered by an unvaccinated person),' 
is advocated the combination of vaccination with anatoxin, 
and serum prophylaxis. Under the immediate protectioq 
afforded by the antitoxin, an active immunisation of long 
duration is thus secured (p. zso). Anti-tetanus vaccination 
does not cause any local reaction ; in very rare cases, symp
toms of sensitisation (to peptones) of no gravity have been' 
observed. 

' ' j , , • 1 I ,· / 

Mi:retl vaccit~~~lion. Anti-tetanus vaccination may be 
combined with :diphtheria anatoxin vaccination, « with 
vaccination with T.A.B. or another vaccine; Its immunis
ing action is stimulated by· the mixture' with microbict 
vaccines which cause a local inflammatory 'reaction; · We· 
would recall that, when several vaccinations are combined, 
it is also essential to observe the 3~ay interval between' 
the rst and znd injections of tetanus anatoxin. : ' '" ··'' 
- ln the· French and Roumanian armies, combined vaeci:' 
nations are systematically administered (tetanus anatoxhl 
and T.A.B.). In children, vaccination with the tetanus and 
diphtheria ana toxins. is combined. ' · · · · · · " 
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J AB'rl..SCARLB'!'•FBVER . VACCINATJOR; ··; 11 -l !1. • • o.•-·•r 

.;"The' investigations' of American· autnor5 'rega;:.oog · tli~ 
etiology ·or scarlet fever and tile .theory of G. &: GL. D!CI( 
concerning the rille of the streptococcus hemo/ytlcus In thd 
pathogenesis of this disease constitute the bases of the 
methods employed for· the prevention of scarlet f~eP by 
means of the ·toxic products of the siYejJiocnccus llemolyticli.<l 
At the present day, either the toxin (filtrates of culture& of 
the S. llemo/yticus isolated in scarlet-fever eases) or ·a par-
tially detoxified formolated•toxin ·is ·used ... ''· "·~ ., t 

. , '" . I, . 'th h 'to .... ,.,l < , ••• ,., f.< 
, .~ ·J_ .;: -~-· '- _ r acQtna ton .w1 t e .nn .. .... :. ·I .. , . 
,. As a rule,. children (who are very susceptible to scailet 
fever) and adults showilli a positive reaction to Dick's test 
are vaccinated (p .. 207), . In time of epidemic, the masa 
vaccination of children who have not had scarlet fever is 
~ecornmended, , 1-'egardless of their· reaction. . As a rule. 
~ injections of previously titrat;ed ,toxin are ~ministered a! 
mtervals,~,6-7_-4aYSr _.- .r -• . .., I. ',,I :Ill) I!' ,- 1 ~- • ·)II. ,II 1) 

First injection: ioo to 200 S.T.D,. (skin, test doses), 
t. Second 1 ·,,_ •· ....... ;·n 500 to .1..000·S.T.D. •o~ •• _ .• l.-.-. "'-~ ,, 
., Third-_, . ! r ····-·nt ;I ~,soo .to s,ooo S.T.O. ,,.,, I !"'!<."0\!.I:"":.J.> 

, Fourth , 8,000 to 15,000 S.T.D. 1····"''':".uo 
-··Fifth .. ,;.;.n .• ,, i· -•ls,ooo.to JOiOOO S.'l'.D:..ta>·;::·u d 

., The post-vucinati"" reactions'tonsist ill a loi:al'rasli,'slighf 
redema, sometimes a little fever, soreness and stiffness of 
the muscles,' headache and, ·m· very rare cases, a scarlet• 
fever-like rash.· ' · ·' - · ·.·'· ....... · '' ·. ' .:· · -. 

Some persons are particularly sensitive· td' the toxi'n. 61 
the streptococcus. In such cases, the doses must be split 
up, the quantity being reduced to the limit of the individual's 
tolerance and the number cl injections being increased so 
that a total of 8o,ooo-120,ooo S.T.D. will be administered, 
this quantity being necessary. ,to ensure,. that. vaccination, 
ia effectiv~.; < .. _.. .· .. , _, . \ ' .. ', r •·! .· -1 •. -_l 

. : ~ , , V accin4liml IIJith A. na#o•i••-• . 1; , .-. , ..__ 

PreparatiOfl• •· Cultures. of • Sweptococcus. /oemolyticNS iD 
Martin's bouillon (containing 2•/00 of glucose and· 5 to 6 
days old) .are 1i.ltered through Seitz E-K· 1i.lters. "5°/oo. o£ 

15 
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neutral formalin is added •. The mixture is kept at 98.60J'. 
(37"(:.). The (partial) detoxification of the anatoxin is con
trolled by administering it to persons with a positive Dick 
test, or to chinchilla rabbits. The post-vaccination reactions 
are as a rule slighter than those produced by the toxin. ; 

V G&&inaliOfl. In case of epidemic,, aU children below 
12 years of age and adolescents with a positive Dick test 
lhould be vaccinated. .. · . . . , . · 

First injection: 0.5 cc. , , 
3 weeks later, second injection: 1 cc., 
2-3 weeks later again, third injection : 2 cc. 
The local post-vaccinal reactions appear as a rule 8. to 

12 hours after the injection and disappear in 24 hours.· In 
a small proportion of cases, local reactions are accompanied 
by a general reaction (a slight rise of temperature).: · · · 

Following vaccination with anatoxin, a change in the 
reaction to the Dick test is observed in 64% of cases (R.UION• 
DEBitt). · Immunity develops slowly during the 30 days 
following vaccination and, according to American author• 
ities, lasts for about 1 year.·. · · '· · ,, •· " ' 

It is advisable to administer a " reJ.l81't " injection of 
anatoxin 1 year after vaccination to reactivate the immunity 

..,~cated b~ local ~~idemi~logical ~ndition~ ...;ti. 
scarlet-fever vaccination may be combined with anti
diphtheria vaccination or with other vaccines, provided the 
intervals between injections are duly observed. , . 

So far, the results obtained show that vaccination with 
the. toxin is more satisfactory, 

. ' 
ANTI•TUBERC~LOSJS VACCJNATION WITH B.C.G •. 

(CALMETTE·GUtJUN VACCINE) 
"' 

RoBERT Koca's discovery (1891) that the inoculation 
of a guinea-J?i~, previously infected with tuberculosis, with 
tubercle bacilli, did not cause a ~_>rogressive infection, but 
aimply an acute local inflammation, followed by a scab 
which disappeared and the healiog of the lesion, led to 
much research and experiment with regard to the possibilitY 
of immunisation against tuberculosw From all this research 
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and numerous experiments with vaccination (STRAUSS"~ 
vaccination of cattle with human bacilli; Kocu (1904): 
<Yaeeination of . cattle with human -and bovine bacilli, 
attenuated by prolonged cultivation in glycerinated houil· 
Jon; S. ARLOING (19o6) : vaccination with homogenised 
cultures, etc.), the fact emerges that 11t1 anii>Uil, ....,. lublw'· 
tulised, is moro or less unreceptive to a freslo inoeulalimo wit1o 
tubercle bacilli. Thia resistance is greatest in the case of 
a tuberculous ·animal--i.e., one infected with virulent 
germs producing. & progressively developing disease. A 
less degree of resistance is conferred by inoculation with 
attenuated germs ; finally, inoculation with 1tilled germs 
imparts a very slight measure of resistance. · · : 
·· ·1n 1913, CALMETTE & GUERIN found that a strain of 
bovine tubercle bacilli, cultivated on media containing ox 
bile, after a number of passages, had lost its virulence for 
cattle. · At the same time, the animals inoculated with this 
organism had acquired an appreciable measure of resistance 
tn inoculation with virulent germs. 
•.· ·Subsequent experiments on laboratory animals-guinea· 
pigs, • rabbits, monkeys-havin~ confirmed the innocuous 
character of this vaccine and Its powers of immunisation, 
these authors, in 1921, embarked upon their first experi· 
ments in the vaccination -of -human beings. administering 
the vaccine by the mouth to new-hom infants, . . 
, . Encouraged by the fact that the method proved harmless 

and by the first satisfactory results obtained, they, and, 
following their example, workers in many countries, con• 
tinned to· apply this method and to-day several million 
children have been vaccinated in this way and observed 
for a period sufficiently long to enable the results of the 
method to be assessed. · . . . . · . . 
, From all these observations it emerges that :. .. -, . 
" ·1 •. ·The administration of the vaccine by the mouth and, 
11Dder certain conditions, subcutaneously or intradermally, 
is completely innocuous for new-horn infants, children, or 
adults free from tuberculosis. - . · · . · · 

2. Vaccination imparts an ·appreciable resistance tn 
tuberculosis. Thus, tuberculosis mortality (which is very 
high for the first year of lif-from 5 tn 25% among children· 
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living ia a tuberculous , environment) has been· reduced 
among vaccinated children to on&-ftfth or even, ·to on.,. 
tenth of the previous rates.. Furthermore, with regard .to 
older childrell up to 10 and even, according to some obser. 
vers, up to 15 yean~ of age, a mnch lower mortality an~ 
more especially, a much lower morbidity rate has been 
DOted m contaminated surroundings among vaccinated 
children ·than among unvaccinated controls ..... ·,.· ; • •' ,., 
'-.In Roumania, where va.ocination has been practised sine. 
1926, and where over J,5oo,ooo childJen have been- vaccill• 
ated, the results wholly bear out these ·statements. · ·:• ... ··i 
" . Since the resistance· imparted by va.ocinatioa ia not 
permanent, it should be repeated at the ages of -1, 2 and 
3 years.- Persons ·who have not been vaccinated at birth 
and who have not m the meantime beea infected and 
tlo toOl lherefor• rHCI to luberculifl, may be vaccinated at 
any age ; m that case, however, the vaccine should be 
administered subcutaneously or intradennally (a method 
which, moreover, may be applied also in the case of new• 
born infants). Among persoas thus vaccinated, the morbidity 
rate, when they are exposed to contamination, • ia mucl! 
lowe~ tbaa among unvaccinated controls exposed to conta. 
mination und~ the ~e conditions (HIEJMBECK'S mvestig• 
ationa concermng hosp1tal nurses at Oslo) .. : . • , · . ' · " 

Tlu techniqtu of vtJCCir&tJtitm. • B.C.G. vaccine is a culture 
of living germs of bovine origin, rendered avirulent •by 
repeated passages on bile media : it must · be prepared 
afresh on each occasion, '" il does t~ol u..p f<# """"' II"'" 
:r5 tlays. It ia therefore impossible to accumulate stocks of it< 
J, NefD.btWfl infants · sllould -~ ·vaccinated during' 1M '(lrsl 
19 ·dwys of li.f• . .. 1.1 ·.'., ·: 1 ,.J ,.· " ·, ... "q;.·, i ...• ~ 1 

The vaccine is administered by emptying the contents 
of an ampoule (o.oJ gm. of germs in 2 cc. of liquid) m a spoon 
containing a little tepid milk · (98.60F.·370C.), which the 
child ia made to ingest before being fed at the breast. With 
regard to revaccination, this is preferably administered int 
the morning on an empty stomach before the 1irst meaL 
A complete va.ocination consists of 3 equal doses adminis
tered -ery two days, for instance.- the 3rd, sth and 7tb 
da.ya ~ birth .. SIIIIM 1/111 contoifiM w•U befor• emptyi"l· . i 



PRJtVENTIVB- VACCINATION r-" 

n· · The ingestion of the ...accine is quite harmless ; it causes 
no disorders of any kind. .·· ... . . · "' • . ·" . , 
. SubcutllfiiJow ·or. mwtulem&tJl infuliOfl is also admissible 

.iin the case of new-bom infants, but it is more particularly 
'indicated in the case of older children and anergic (suscep-

ible) adults for whom it is the method to be preferred. A 
'$fJecitJl suspensiOfl of lltJCcine.is used : " S.C. " (subcutaneous) 
B.C,G.,,as the dose to be injected must be much smaller 
(x/soto~/zomgm.) .... , •· .•·, ...... , • 

'' ·Administration by ·scarifications· or .,..nclures, a method 
-recently introduced by RosENTHAL, Nll:GRE, WBtL-HALL*, 
-is the best method for aU ages. The vaccine nsed is tho 
'usual ~mulsiotl for administration by the mouth, ·A drop 
·is placed- on ·the akin, which has previously been cleaned 
•with ether; through this drop a series of to intersecting 
scarifications· are made covering a surface of o.s to 2 em., 
or altematively 3o-4o punctures with a needle ; the acarifi

•eations or punctures must penetrate weU into the dermis. 
After to-IS minutes, tho dtop of vaccine may be wiped 

•away -and a small sterilised dressing applied. ·After rs to 
·-30 days, a slight eruption of smaU nodules, at first pink, 
afterwards turuing white, occurs. Reaction to tuberculin 
-is positive 1!-fteJ: 30 to 4.5 days in about 90%, of vaccinated 
. persons. . . . . . . :J. B.C.G. vaccination is advisable for all new-bom infanta, 
. out more especially for those living in contact with tuber
culous persons. It is also desirable in the case of adolescents 
and young adults who have not yet been infected (with a 

.negative reaction to tuberculin) and who are ex.P""ed to 
.contagioQ. . In all cases, it confers an appreciably mcreased 
·~stance. to tuberculosis, a fact which is borne out by a 
'marked decrease in morbidity and mortality; 

ANn-SMALLPOX VACCINATION 

... • We owe to Edward JENNER (1796) the introduction into 
medical practice of the method of immunising man against 
<amallpox by inoculating him with lymph obtained from the 
. pustules . o1 calves •uffering from cowpox.. · This was also • 
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the first instance of the use of the method of vaccination 
against an infectious disease. ', 

JENNER'S discovery opened the way to PASTEUR'S inves
. tigations. The latter, 8o years later (in r88o) established 
-byex~entthe basic pnnciplesofaetive immunisation in 
infections c:aused by bacteria and viruses. ' • • · · · 

Anti-smallpox vaccination is effected with the virus of 
cowpox (vtJt:Cinia) obtained from calves inoculated for the 
purpose with that virus ; hence the term I' vaccination " 
which is used generally as a synonym for " preventive 

. immunisation ". The removal of the pulp of the cowpox 
pustules is as a rule effected on the sth day of the eruption. 
The lymph mixed with glycerine is kept for at least a weeks 
in a refngerator at 39.a•F. (40C.). Before use,·alllymph is 

-examined with regard to the presence of associated germs and 
to ascertain its specific activity, by the inoculation of rabbits. 

The vaccine must be kept cool and protected from light ; 
it should be used within 15-20 days after its receipt from 
,the laboratory. . . . · · . . . , · . • ·· 

In bot countries, dried vaccine is . used ; : desiccation 
. effected under certain conditions does not diminish. the 
. activity Of the virus. I . . : 1 ~ 'l !.- I h 

' ·• M etho4 of fiiJt:CinatiDfl: As a rule, 'vaccination is effected 
in the region of the deltoid muscles or on the outer side of 
the thigh (girls). Sterilise the skin· (without using anti
septics). A drop of lymph is placed on one to three scari
fications made with a lancet ; the scarifications, s mm. 

·apart, must penetrate only the epidennis (the scarified 
skin must not bleed). The inoculated surface is left for 
a few moments to dry .. It need not be protected by a 
•dressing except ~ surroundings particularly favourable to 
an in.fection. · . . .. . .. · -~~ , .. 1. 

The first anti-emallpox vaccination of children is usually 
effected 3 months or so after birth. The duration of immu
nity is 5 to 7 years. In time of efidemic, re-vaccination is 
<COmpulsory befoce the expiration o this time. In Roumania, 
.anti,.amallpox vaccination is compulsory : after birth, ·.at 
"' years (on entering ICbool) and at ar yeara (calling-up of 
·JeerUits tor military~) (Law Ot 1875, amended in 1893). 
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• lAeal complications may arise from an infection canoed bl 
~iated. germs in the ~tion ·lymph or on the patient s 
skin. Les1ons due to scratching tend to promote associated 
infections. · .. · . • ·· : . , 
· General complications. Geturaliutl uacci11ia : apJ""'!'BDce 
of cowpox pustules over the whole surface of the skin, fever, 
headache, etc.' · · ' · .. · • · ' ' , 
] • • r " , ~ I • , \ l 1 I , • I. , 

···.Cases of post-vaccinal et1C8pl&alitis have· bOen observed 
more particularly in countries where primary vaccination 
is effected later, between the ages of 7 and at •. In spite of 
the length of time during which vaccination has been prac-
tised, there are still problems awaiting solution. , . . . 
: · What is the most effective method of vaccination 1 The 
replies to the questionnaire of the International Public 
Health Office led to the following conclusions : · 
' (111) Primary vaccination may be regarded as effective if 

there is at least one cowpox pustule at the place of ino-
culation. ·-' '· · ~ ' . • • ·· · .· r: • • 

r I • • ' I , 

: · '(b) In the case of re-vaccination, the presence .;f 
several vesicles or pa.Pules, 2-3 days after vaccination. 
constitutes a sign of immunity. . ., , 

(c) The intensity of the general reaction ia not always 
related to the number of scarUications; ' 

. . . . . . I 
( 4) On the other hand, the local reaction depends on 

the number and length of scarifications. The size of the 
pustules ia in inverse proportion to their number. 
· ( •) The presence of the cowpox virus in the blood can 
be demonstrated during the first 10 days of a normal 
vaccination., It is not found in the cerebrospinal fluid. 

If the virus is found in the blood after the roth day 
and if its presence is observed in the cerebrospinal lluid, 
the vaccination is taking an abnormal course. " . , ; , , 

(/) It is not known how long the virus remains in the 
organs of vaccinated persons. . · . · . . . . , , . 

(g) It has not yet been possible 'to establish a definite 
connection between the virulence of the lymph and the 



degree of immunity it con:fera. •.Comparative experiments 
· with strains of lymph of diJierent degrees-of 'V'irulence am 
·~·witb.special ~recalltiou to avoid err0111 occ:a-
81oned by varymg dilutions. . .... ''; . 1. 

. (/oral) ~he ~tyunity acquired aftcu: .v~cc"!a~on. ~ a 
.,gene 1Dlm~nl ··~·· . , .,1 .. , ... -. "':.,.-. ~".!:,· '"' ,. ~~· ,., ~, 

(i) The duration of immunity varies in indivtduals and 
very probably in different races. No dogmatic statement 

•ill warranted.'' The immunity; which is evident during 
the- first years after vaccination, appeanl to decrease or 

· disappear after one or more decennia.• There is no knOW1l 
' case ~ • sm~~x infection: during the- first 5 · :yea111 

followmg vacctD.atioD. ~"" b" .·~'- '' 'i .:.l~ o::tlt; -~-·,t.1 ... ·.·c·:J 

.. · Researches tmdertaken ill Great Britain laave established 

.the following facta1 _•:'-' .,.., .,. ~~··nt·''·-·'ur .... ~f f"f ~···:·in 

Among peniODll vaccinated 011Cli, 'the.proportion'·of·Ca:ses 
of. smallpox, aa compared with that among unvaccinated 
.pen10ns, during the first 10 yeandollowing vaccinatiori..was 
1 : 150, between 10 and 14 ~":trs after vaccination..~ ; ,6i• 
.1~ to 20 y~ after I : 6, and 2~ to 30 yea~ a(ter ~ .: 5 Yz. 
·· Between• 30 and· 35' years after vaccination.' sutallpox 
attacks. vaA:cinated . and 1Jilvaccfuated'. J"":S:DS ~ · eoual 
proportions. .y ... ILLLL ... I ~V L,::.·~ .h c .. •fiiJ.~,·-1: ~ 

•:"h"' ''' 11 i.'vAc~mAnoxAc.Amsr. ~~Br~~ .'; :;, ~.'.\., 
. . The application of anti-rabies treatment to persons bitten 
J>y, rabid animals is possible only by reason of the relatively 
lOng period of incubation of rabies in inan' (p; 131)~ ''·~ 

The effectiveness of the treatment therefore' depends' on 
the date· of commenc:ement of thi8 treatment and on the 
t.eriousness of the bite .. '!-::t ;~.-:1 ~, ·:11;;: b·J.::.J:d,. 1:1 .. 1: .. , ' 

Following the· first Intlll"national Rabies Conference (1927), 
all the Pasteur lnstitntes ·adopted :the elassiftcation of the 

.. ~ "";,;-;w=lt.h:-:--· ,.-8rc1 ~ a~ti-rabl~ va~tn&u~~ ~.·-bave·l~.:aelY ~ned ·~D • 
Lm""tP. z Rag&- Vlrw rabiqll4 tn: L• ullraoirua de. maladtu h.umainM · 
I>Y C. ondltl ot P,. L6plno, Vol. 1 1938, PP• 895-tSS ; the Rabl .. 
Conference organised by the Health Section' of the t.. ot N. (C.H.531, 
1927); aocl the (flr~t) Analullc8 RevltUI of. lh&· ~e~~uH• ol A.nu .. ,abl• 

. Vaccination, doe. of the L. of N. Health Organintion C.H.844, 1930; 
tbe subuquent reviewl appeared lo the Bulleltn of lht HtiGIUt Organ-
'J.afloft.i.' '.• .. '• .• . ' .• ' .·1 •. 



Paris Pasteur :Institute with regard to-categories of persona 
bitten ia order of gravity,, :Another -system of classificatioo, 
which . perbape ja, better suited to most countries· both in 
Europe ·and ·overseas,. is the •following, !Which is employe4 
bY'• the· ·Pasteur. Institute•: of Kasauli {reproduced •from 
p,, LEPllfE :. ·"Rage-Virus Jabiquo "-+in ••tha 1treatiser ;by 
C,.,LAVADITI•/i:J',.UPIME.I.p'475)·:;' "' !-·•• ,·'" ,,,,,• "• 
"'·'Ciau I;'w.•womid~. 't:uts ot·abrasicins of the skin 'eon
laminated with saliva from the rabid animal, 'Without anr 
actual bite. .. ···· 1 • -'1 •. 
·• I. . • I, .· . ' • • . ' ' ; • ' , • •' ' . ' : 
,, · Class I I. -'- Superficial bites, but few ill number and small. 
·on the trunk and limbs, with 'the exception. of the fin~e~ 

Class III. - (a) All superficial bites on the fingers; 
(b) numerous superficial bites anywhere on the body except 
the bead and neck ; (c) deep but' not large bites anywh.ere 
lou the body· except the head and neck; • ·:"·; . ''" · < • 

' Class IV.- (a) Deep and large or numerous bites any
where on the body:' (b) all bites or scratches on the head or 

k ' I j • ·•I nee... ~ ··::.. . ,. "'' . " - ' 
There ·are at present various systems of anti-rabies 

vaccination all more or less based on the original method 
conceived by L. PASTEUR. 1 • 

. The principle of Pasteur's classic method consists in the 
daily injection of the spinal cords of rabbits infected with 
rabies (the virus being fixed by passage through rabbits), 
attenuated by desiccation over caustic potash in the dark. 
Treatment is begun with the less virulent medullas and the 
treatment is continued with medullas of increasing virulence, 
concluding with •the most -rirulent. 'Since 1885-the memor
sble.•date ·of ·the ·first application to 'man of anti-rabies 
:treatment.-the original· method of treatment ·has undergone 
-modilication;·though·the principle remains the same.•· -'~ 
···.The technique· at present employed at the Paris Pasteur 
rJDstituteda:as.,:iollowst:··•,!' ""'"· ·' i'l •·!~"'<" ·;ol ~-·· • ..,.J,..J1 ~~ 

!. ,u 'Rabbits inoculated by .intna.cerebral injectioa with the 
fixed virus (Pasteur's strain) are bled to death as aoon as 

·paralysis baa· become' generalised : .the spinal cords are at 
.oll'*-tracted:by. Osuw.a.'smcthod,with a aterilised Bickel" 
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stylet inserted in the spinal canal, after' the latter has beea 
cut transversely at the two extremitieso After' extraction; 
the spinal cords, cut into 2 or s aections; are hung by a 
sterilised thread in Pasteur flasks, the bottom of which. is 
filled with caustic potash. The medullas are dried in· & 
drying-room kept at 71.60-73·4°F. (u"-z30C.) •. •The cords 
are thus subjected to attenuation for 2 to 4 days; they are 
then fixed at the desired stage by immersion in glycerine 
and kept in the. refrigerator. , The cord$ can be used for 
fifteen days. . . , .. 
. " Persons who have been bitten receive daily a sub
cutaneous injection of 3 to 4 mm. of cord thoroughly ground 
in 3 cc. of sterilised water. · · ' " · · · · 

·;, (<1) 

3eo.(4mm.} . 
1 

of medulla 
1 

ISt day 4 days old, 
znd • 4 • • 
3rd • 4. • • 
4th ·' I 4 I : I. 

sth I 3 I I 

6th'•···]·'"''' 
:7th· '" ·.4: ,. I 0 

8th • 3 • • 
9tbo:2-1 I• 

loth • · 3 , • . •l 
·lith • '.I J • • 
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.. 
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.. ljth • 
(b)· r6th ... t, 

17th I 
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. \ ·. , 
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•3 •. 
3 • 
2 I 

• .. 
• 
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aoth •,:~ • .. 

., 
,, .. 
I I (d) 2Jst ·I · II I 

SI2Dd • ·• J ti• li, 
.23rd 

l" '24th 
. I. 

I 

· zsth "• 

2 I • 
(•• •• ;']t.._' 

!2 •. , Wl 

' '·' !: : "1 

" The treatment is stopped on the 15th day in mild cases 
(mere auspicion of contamination or scratches) : on the 
-t8th day (normal ·cases) or on the zrst day when· there 
are aggravating factora (bites on bare akin.- delay in com
mencement of treatment,. etc.): the full period of 25 days 
is reserved for aerious cases (deep or numerous bites on 
uncovered surfaces, bites on the face, a delay of aeveral 
.days in commencement of treatment)." . . , • · · · 
'• HOGYJW ""'lhad. ·Another method also based on the use 
of the lised Jive virua is HOGYBs' dilution method. It conaista 
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in the use of dilutions of the fixed virus. A virulent emulsion 
is diluted to the point at which its injection no longer p~ 
duces rabies. The treatment is begun with inactive dilut1ons 
ir : ro,ooo-r : 6,ooo) and continued with dilutions increasing 
in ·virulence· until active dilutions are reached (I: s,ooo, 
I: .. ,ooo,.I:3,000~o:..I:Ioo). I,Hl ·1,, .·IJ 

' The BABE,-PuscARIU me11ootl. Emulsions of heated fixed 
virus. . 1 

• • • 
A second group of methods consists in the -use of fixed 

:virus. modified by the addition of chemical substances. 1 

Phenol: · · FERMI, PuNToNr, SEMPLE, MuLFORD., 
Elhe~: . REMLINGER, ALIVISATOS, liEMPT. 

, Fonnali11: E. PLANTUREUX. , 
. ,Fcwma/111 1.1nd phenol: CUMMING. 

Tbe methods based on the employment of a fixed virus 
•modified by these chemical substances (especially phenol 
•and ether) in general present the advantage of enabling 
anti-rabies treatment ·to be decentralised, since they put 
at the disposal of doctors a vaccine which can be kept for 

'11 to 3 months and therefore make possible an immediate 
application of the treatment to bitten persons remote from 
the centres of anti-rabies treatment. 

•:r 
. l . ' . 

3· PREVENTIVE VACCINATION AGAINST MEASLES 
1 •.! I .:WITH IMMUNo-GLOBULIN., 

,. The difficulties of ~btaining ~ge qu~tities of the .oerum 
of measles convalescents led MAcKHANN & Cuu to use the 
anti-infectious properties of an extract of globulins from 
human placenta, since it is well known that new-born 
infants enjoy effective protection against infectious diseases 
for the first six months of life. 

The extraction of globulins from the human placenta is 
effected with a 4% saline solution (FREUND). 

As a rule, a single intramuscular injection of f!lobulin is 
administered as soon as possible after contact w1th a case • 
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Gf measles••' .The doees of globulin. vary from '3 to. ro·oc;, 
acoording to age, probability of contagion and living coa-
.ditiODS.•. ' . '' '' ·' /, ' :· J' , ' ' I •. ,t.' 

. An injection givea during the first two days of the incub
.ation period protects about 64% of children against measles; 
the remainder may present. very. slight clinical forms .. , 
; II the injection IS given between tho sth 'an<L nth days 
of incubation, the protection against infection is probaply 
less. • 
. A~r the appearance of the rash, the preventive value 
~nil . . --. ; " ~· .. ~ .. , .i·. -~ ' , ... -·· f, - .• '· 

Tha preventive efficiency of immuno-globulin, though l.esa 
than that of convalescent serum, ,is grea~ than_ that of 
normal adult serum. · '· · · ' · · · ·· ' 

The passive immunity. acquired after 'inoculation''..rith 
immuno-globulin lasts for about three weeks. There is no 
objection to repeating the dose ; ·immuno-globulin does not 
induce -sensitisation and does not produce allergy. -.11· 
1 , Aecordin~ , to American,. atatistica, local reactions am 
observable m .s% of cases; a moderate fever.in I9% -and a 
bigh fever (above ~02°F. (3go C,)) in 3% 1){·casea". ·.• r:··• 
1o'Iit4iMIUms: ·,Administer •the immuno-globulin immedl
•ately after the appearance of the first case of measles to all 
'Cbildnm in the same institution who have not yet· had the 
disea.se. _; .. J.:' ,_..,1 , .... , ..•.. ,.~, 1.1 ~--~~ .. _._, '·"-J 

Vaccination with immuno-globulin is indispensable in 
.time ,o( _epidemic, iA children's llospitals ' creches~ )tipder-
~a.rtens~ 'Orphanages. ··-etc. · , . r. , 1 : ,J , • w .. 'l '.J 1 , ~. J • -' 11 ; . ,. 

Children below"3 yeara· of t.g6 ihOuJd be Inoculated first. 
Children who have been inoculated with immuno-glol>ulin 
'and who' nevertheless develop the disease are just as con
·_ta~ous as th~ wh~ ha~e n~t been so inoculated. . · · · 
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4. VACCINE TBEATIIrlENT 

· · V acclnel against: · · ' · · ' 

S&aphJioeoeolll .(polyvalent vMotne) •. 
, " (anatoldn) ... 

Streptoooec111 . (polyvalent vaccine)., 
Pneumoeooe111 (polyvalent vaccine). 
Menlngoooaolll '. (polyvalent vaccine), 
Gonococcus (polyvalent vaoolne), 
H. pertussis . , . . . 
B. ooU , 1 .• · (polyvalent vaccine). 
Influen:&a (tetra-vacalne) • 

•• • • 

•.31 

. "' . ,. ' ' ,. ' ... 
, The current· practice in vaccine treatment is as a rule to 
employ a polyvalent stock vaccine. Whenever it is possible 
to ISOlate the microbic strain which has infected the patient, 
it is better to use an auto-vaccine prepared in a simila.; 
manner, On the other hand, it is well to combine a stock 
vaccine with the auto-vaccine when the germ isolate!! from 
the patient shows weak antigenic properties: :. · ,' : ." 

·z'\fra-reactional doses of the vaccine must always bll 
given ; the duration o~ the v:accine treatment will be dictatecJ; 
by the course of the mfecbon. · . 

•' • • ' ' ·• 1. • ' •• 

. . ._ .. 
· · Antl-staphylococous polyvalent -tacclne is a suspension" of 

staphylococci.· I,ooo,ooo,ooo germs per I· cc., killed by 
heat.· As a rule, 10 to 20 inoculations are given at intervals 
of 2 to 4 days, beginning with o. 1-0.2 cc. or even less, accord"' 
ing to the intensity of the local and general reactions-. · · 

This vaccine is used in cases of carbuncle, acne, sycosis, 
hydroadenosis, . ·mastitis, whitlow, . ·chalazion, pyoderrnitis, 
osteomyelitis, purulent otitis media, etc.,. and in all other 
staphylococcus infections.:. 
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Staphyloeooous anstodn is the staphylococcus toxin 
detoxified by the action of formalin (5°/oo) at a tempera
ture (1oo.4°F.-38~.-for 25 to 30 days). 

As a result of ·the modificationS undergone, the toxin 
loses its ha!molytic and necrotic properties, likewise its 
lethal toxic effects on rabbits and guinea-pigs : 3 to 4 cc. of 
the anatoxin injected intravenously should not kill a rabbit, 

On the other hand, the anatoxin retains its antigenic 
properties and, accordingly/ its power of immunisation 
against the staphylococcus and its toxic• products. The 
immunising action of the anatoxin is more raJ?id and effec
tive than that of the antistaphylococcus vaccme. c • • • • · ·' 

In staphylococcus infections, an injection of anatoxin IS 
given every 3-4 days, beginning with a dose of o.r-o.z cc, 
The doses are gradually increased with due regard to the 
intensity of local and general post-vaccination reactions 
(pain, czdeina, redness, temperature, soreness and stiffness 
of the muscles, irritation of the kidneys). If the reactions 
are too severe, the injections must be suspended and resumed 
when these symptoms have disappeared. , • · · . 
· Some patients are particularly sensitive to this anatoxin ; 

they display local symptoiUS and an intense general reaction. 
In such cases, the doses must be reduced, the injections given 
at longer intervals or even definitely stol?ped altogether il 
intolerance is extreme. · If the anatoxin IS borne well, the 
doses may be gradually increased to o.6, o.8 and even I cc. 
or more. · · · " . .··. . , . . 

The indications for treatment with anatoxin are the same 
as those for antistaphylococcus vaccine. 

If the results are unsatisfactory and if relapses occur, it 
is advisable to supplement the treatment with autovaccine 
or with a stock vaccine (alternate injections of half-doses), .. 
, In cases of staphylococcus septiczmia. it is desirable to 
combine vaccine treatment (with either anatoxin or vaccine) 
with serum treatment ; the antitoxic action of the serum 
will be reinforced by active immunisation. , , , 
.· The practitioner abould devote special attention to those 
P":tients with lesions -of the heart, liver or kidneys, whose 

.infectious condition call for vaccine treatment. 
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. AnU.Itrep&oe-111 polyyalent vaeelne is a suspension of 
atreptococci of various origins, killed by beat, in normal 
saline. The density of the suspension is 1,000,000,000 germs 
percc. , · · ·· 

Indications:' erysipelas, arthritis, streptococcus· abscess 
and pleurisy and other infections due to this germ. 

Vaccine treatment combined with serum treatment in 
streptococcus septicaemia and puerperal fever. . ' 

Ten to twenty inoculations, at intervals of 2 to 4 days, 
with gradually mcreased doses of vaccine are administered, 
beginning with a dose of o.1-o.* cc, ,,, . ··: ·. ~' "'' ,. 

AnU-pneumoeoeeus polyvalent vaccine is a suspension of 

fneumococci of different serological types (types I, II, 
II, etc.), killed by heat, in normal saline. The density of 

the vaccine is 1,ooo,ooo,ooo germs per cc. · 
lndicatiOftS : Complications of pneumonia and broncho

pneumonia, arthritis, otitis, conjunctivitis, tonsillitis, pneu• 
nlOCOCCUS peritonitis. · ' . ' 

As a rule 12 to 20 successive inoculations are administered 
at intervals ~f 2-1 days, beginning with a dose of 0.2. to o.s cc. . . . ' . 

. , . , , . ., J • r 

.. AnU-menlngoeoceu• polyvalent vaccine is a suspension. 
of meningococci (A, B, C, D, or types 1, II, III and IV), 
killed at 130.8°F. (560C.). The density of the suspension. 
is t,ooo,ooo,ooo germs per cc... . . · ... . , 

lndicaliotJS ; The vaccine is used in cerebrospinal menin
gitis in combination with serum treatment and sulpho
namides, particularly in prolonged fonns of the disease, such 
u meningococcus septicaemia loUowed by complications in 
other organs or tissues. , • . . · . 

AnU-gonocoeeu polyvalent vaeelne is a suspension of 
different strains of gonococci in normal saline ; the density 
of the suspension is 1,ooo,ooo,ooo germs per cc. • 

I ndicaticms : AU forms of gonococcus infection and its 
complications-acute or. chronic . urethritis, orchiepidi· 
dymitis, cystitis, pyelitis, vulvo-vaginitis, metritis and 
salp~go-ovaritis, ophthalmia,. etc.-may be treated with 
vaccme. 
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• Aa a rule,'Jo-t2 inoculations ani lldmirJistllred ~:lnterYals 
of IHf days, 'beginning with • dose of o.~-o.:t,,cc." .• J,; ,,, 

,... I ' , ' - · ' ' ~ · . ' • ' . .• ! · • 1 1 • ' . l ' ' . t' 
Anti-whooping-cough vaccine contains per cc. soo.o6o,ooo 

Pasteurellae pertussis (Bordet-Gengou) of serological type I; 
killed by formalin.,. ': ' ' , '· ,, · , ·, ·· • 

. , t. , r . . . . . . , -
. Aa a iule, whooping-cough patients are given Io-20 fu0:.' 
ctilations or more of I cc.; regardless of the age of the patient, 
The vaccine is given daily or every other ,day. until the 
~ti~nt_improves .. ): .,,.", .' .· _.,_: .. · ... .~ ., .. :.:' ... _., -:; ,., 

Anti-B. con polyvalent vaeolne contains•'t,ooo,ooo,ood 
germs per cc. made up of,many strains of,different origin; 
the suspension of microbes in normal saline is heated fo~ 
',hour to 138<>F, (5!J"C.). . '" ,, , , . ., , • ! .,•·," , 1 t, 1 

lndi&atiOfiS: Enterocolitis, angio-cholecystitis, , cystitis; 
colibacilluria, etc. ; in combination. with serum treatment 
in (:&Se8 of-colibaciUzmia..l")\ !•• •. ' ,., ·;·.-. '•li""'l·o .'!''''"' 

The treatment generally consists of a serieS .of xo-15 
in.jectiOUIL! :. ,., ·•I"•J ,._ ,., ' .. ' '• I".~/ 

. ' .•• ·' ' , · • ' . , ..•• tr 

Anti-Infiuenza tetravaccine. In the course of an influenza 
infection (due to a filter-passing virus), associated infections; 
caused by the germs common in· the ~respiratory. <passages 
(streptococci; pneumococci, Pfeifiers coccobacilli, etc.), l!.rC' 
eommon.·-- -~- · : .. ,:1-- .••••.•• r ,. -•• ·, ·.•fi ~ •. : ···:..1 

It is these associated germs whicb are responsible for the 
eomplicatioll&-'-veritable secondary. infections-the gravity 
of which exceeds that of the disease due to the specific virus~ 
The streptococcus is the . most commonly found. of · these 
germs,, then· comes the pneumococcus, Pfeiffex's· cocco-. 
bacillus and, lastly, the Micrococcus calarriaJis.'" '. ''""'·' 
I Anti-influenza tetra.vaocine 1 •ia .a suspension' in.:·nonnal 
saline of germs killed by heat belongin~ to these four microbic 
species. The density ~t the· YBCCine 18 2,ooo,ooo,ooo germs 
pel' tic.:~ ;, ,: ...... '1 .I.·'! ''l'- :'/ ..... 1 .-A 1::-. ·' ~. ;,~ 

·• ~·a rule, an injection of the vaccine. is given every 2><to 
4 clays; beginning with a dose of o.J-o;s cc. and the dose ia 
gradually. increased •with, .due regard, to post-vaccination 

' reactions.. 
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'' Ifllli&aliOfiS : • Preventive vaccination in influenza epi.. 
demic areas ; vaccine treatment of complications due to 
~e .above-mentioned germs. 1 

~~ ~ . 
s: MICROBIC.FILTRATES 

{Polymicrobic bouillon-vaccine, shock treatment.) . . . . . . 

., Certain microbic infections are amenable to ~ local heatc· 
ment with culture filtrates (streptococci, staphylococci, etc.} 
usually introduced into suppurating wounds. ~ 

Particularly in genital infections of women, polymicrobic 
bouillon-vaccine (staphylococcus, streptococcus, B. pyo
cyaneus) is given by subcutaneous injection with good· 
results. ·In the same infections, protein treatment (injection 
of milk, peptone, etc.), is also employed. ' . · .. \ 
1 Sh()(;/1 lreal"""'l is a recognised therapeutic measure of 
use in chronic affections, whether of infectious or other 
origin.. , . In• this category are malaria therapy (artificial 
malaria infection), protein treatment (milk and its deriva.-, 
tives), albumoses and peptone&, sodium nucleinate 1 su&; 
pensions of microbes killed by. l;leat (microbic . vaccines. 
especially . T.A.B.) •. ",Omnadin, 'i •. colloidal. salts, . auto., 
hemotherapy, etc. · • • 
, It is ~enerally agreed that the physiological process 
consists m the stimulation .of the body's. normal, non~ 
specific means of defence. , . , 1, . 1 •• , • • : 1., ... , .. ' ~' ' . ' .. I , • • 1 ·J ·I ·o·, • I ol" 

., · 6. SPECIFIO TREATMENT OP TUBERCULOSIS . '' 
~ " ' c'. , ,- i • ' , ' : T '. • J 1 I t I • 

1 •J 

·Since the first trials of serum treatment for tuberculosis 
undertaken by RICHET cl HI!:RICOURT (1888), many methods 
for the preparation of an anti-tuberculosis serum have been. 
proposed, the best known of 9.'hich are the sera of MARA-· 
GUANO '• (~895), · MARMOREK 1 (1913), V ,U.LBR (1909),· 
BRUSCHETIIm (1913), jOUSSET (1918), · etc. · Hitherto, 
however, serum treatment has not fulfilled the hopes placed 

18 
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in it (G. CALIIETTE)• and some authorities now employ' it 
only quite exceptionally (JooSSET),' • .. : • ., ' .•.. "· ,.,, 

Certain methods akin to vaccine treatment, such 8s 
treatment with tuberculin, }llethylic antigen and other 
similar preparations, play 11. relatively prominent part in 
the treatment of tuberculosis. 

Tubereulln, whiCh 'wai "discovered b.,- R. KocH in I89I, 
was recommended bv its discoverer {or the treatment of 
tuberculosis. The dOses then administered caused serious 
accidents. The method in the original form advocated by 
Koch was abandoned for a time. Later, very small gradually 
increasing doses of tuberculin were given, thus accustoming 
the body. to the. remedy, a process of desensitisation. · : 
:. Below is given the programme of a treatment with .tuber~ 
cu!in as indicated by. J ACQUEROD ; , ; • , , · •• • 

The nnpurified tuberculin (Koch's A.T.t is used. · Tllll 
first diluti010 of I: zoo,ooo is injected beginning with 0.1 cc,, 
the dose being ine~eased by •.1 c:c, at each injection until it 
reaches 1 cc..- ' ~~ · .... ,, -.. 1•· •. , • •·! --···j 

Then the sU<Itld diluli010 of I .• zo,ooo is administered~· 
proceeding in the same manner and the treatment is con· 
tinued with stronger and stronger concentrations : r ·: I ,ooo : 
1: Ioo: I: Io and finaUy· with pure tuberculin. ·•· Some 
authorities advocate beginning the treatment with a diluli01t' 
0/ I: I,OOO,OOO . - ' • •': •II 

· The injections are given subcutaneously at interVals· of 
two or three days. They should never cause a.marked rise 
of temperature. If, following an injection, the temperature 
should rise by some tenths of a degree, the interval between 
the injections must !he· extended. and a fresh , start made 
with a dose of the same quantity as that last adlninistered . 
. Tuberculin treatment should never be applied except to 

patients without fever, with localised, quiescent or chronic 
lesions, with a tendency to fibrosiL '· Apart from tubeN 
culosis of the lungs, the forms of tuberculosis which benefit 
from 'tuberculin treatment are chiedy non··pulmonary 
lncalised forms, tuberculosis of the bones, the lymph glandsj 

' the joints,.: the. skin or .the eyea.,: , · 
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Rest cure must be strictly enforced during the tuberculin 
treatment. 

MethyUo antigen treatment was introduced by BoguEr 
&: NtGRE (1927) ; tbey utilise the antigenic action of a 
methylic extract of bacillary bodies, the soluble lipoids of 
which have previously been extracted by acetone. The 
action ,of the methylic antigen differs from that of .tuber-. 
culin in that there 1S a total absence of toxicity, even fm a 
tuberculous animal or· person .... ' r_ - , • ~ . .,. -_- • .- • -- ,._ r:; 

Tbe indicatiollS respecting this treatment are the · !iame 
as those for tuberculin except that since, even after large 
doses, local, focal and ~eneral reactions are rare, it is pos
sible to utilise it on a WJder scale and even in certain febrile 
forms, as fot: instance in tuberculous peritonitis. - - ' '. ·. 

Methylic antigen is prepared in two forms : diluted and 
pure ... The treatment 1S begun with a 10% dilution of the 
antigen, doses of %. - ¥!. •;.,. 1 and 2 c:c. being injected, 
The injections , are given subcutaneously at intervals of 
3"4 days, generally 2 per week.- Next the pure antigen ia 
administered, the doses being increased at the same rate ; 
when the last dose.- 2 cc.; is reached, this may be repeatea 
several times in aucoession. · . 

As a rule, the injections are borne well and do not i:auSI! 
reactions ; should the injection be followed by a rise in 
temperature or a local reaction, the intervals .between 
injections are lengthened and ·the increase in the doses is 
slowed down. · ,, · ... , ,. .. ~ ,, 1 

A.O. 'vaccine.'' 'rbe ·Japanese workers · ARIMA, . AoYAMA 
&: OHNAVA (1928) have recommended for· the prophylaxill 
and treatment of tuberculosis A.O. vaccine, which is· a 
auspension of tubercle bacilli of human origin, which are 
selected for their virulence and their antigenic properties 
and which, after culture on saponin media and maturing 
in the refrigerator, have lost their acid-fast property and 
virulence to such a degree that they can no longer be 
cultivated .. · · : 

The treatment is given by subcutaneous injections, with 
gradually increasing doses ; the indications are almost the 
same as for the preceding preparations.' · · 

' . '" ' ' . I ' 



,... HANDBOOK ·op .INFECTIOUS-DISEASES 

TREATMENT .. OF INFECTIOUS; DISEASES' BY: 
JBACTERIOPHAG:Jif ('~HE ~YTIC PRINCIPLE) 1 

· Thl! discovery .of the phenomenon af the transmissible 
autolysis of the staphylococcus and colon· bacillus (TwoRT1 
1915) and the demonstration of ·the presence of a' lytic 
anti-Sbiga-bacillu9 principle in the .filtrate· of. cultures of 
the fa!ces of a dysentery convalescent (D'HERBLLE, 1917)< 
Jed ·to the employment; in the treatment of infectious 
diseases,' of bacteriophages the lytic action of which pa 
c;ertain pathogenic germs tn viWo promised good results. · ••; 
• The therapeutic action of a bacteriophage is due to its 
particularly complex composition·;· in a. culture '·lysed 
by the bacteriophage there. are proteins and other consti
tuents of the culture medium, •substances resulting from the 
autolysis of the germ (~e antigen render~ soluble), • 
specific lytic priftciple.- varwus products resulting trom the 
metabolism of the germ, etc. · . . · · -
• This, complex of factors, and particularly the.- charac

teristics of the bacteriophage, must therefore be taken into. 
account in a~ to apply it effectively -within the limits of 
its therapeutic activities. ",[be. effects. ~btain8d are difficult 
to separate : protein shock. an tmmurusmg antigenic action, 
the effect of an anti-virus (BESREDKA), etc,. A remarkable 
critical lltudy of the voluminous data concerning treatment 
by pbage,.collected byMoxROE EATON c% STANHOPE BAYNE, 
joNES, leads to the following conclusions (which are unani, 
mously accepted) J" , · · · · .. • · · · 

~ ! ' " I 1 • • •" • • t I · 

. (a) The actioti' o( the bacteriophage in vitro and iti 
action ;., vivo are not comparable ; ' · · ' ' · ' • 
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!'l (b) ·lt bas•no efiect iD•cases bf·aepti~ in man:M 
a:tn experimental aepticzmias induced in animals; 1,;: •:!(··· 

(c) Its efficacity varie!l in' local .inftammatory· pro
cesses and in chronic infections . (with.. a, . tende11cy to 
localisations) due to the staphylocOccus, the colon bacillus 

I• • and, more. rarely,-·to the typhoid and· .dysentery bacilli ; 
~·,.,'(d)' Stapbylococcus infections of the skiir, lltJpptirating 

wounds, cases of pyelitis, cystitis, ·chronic· •enteritis, etc., 
:1;benef\t bv trea.tmetlt· with the·!U>ecifi~ har..tArinnh:::~O'III! l 

'. 
"·METHOD QF APPLICATlOl( 

' ~ ' . • .. , .. t .• ' ... 
AnU-staphylococcus Bacteriophage. · · · 

'j '· I, ' j ' •• I ll 

too I'llllicatiotts :. staphylococcus urinary infections, infections 
of wound&, widespread carbuncle infection. sycosis, etc. .· , 
•.. Jn ·urinary infections, as a..rule. two subcutaneoW! injec
tions .. of the anti-staphylococeus bacteriopha.ge (o.s and 
J co.) a.re given at au interval of 48 houn. At the same time, 
dilutions of the bacteriophage (10 to 20 cc.) a.re introduced 
into the bladder. The infection is cured in 3-4 days. In 
the treatment of wounds, thed>acteriopbage. should· •be 
introduced into the wound (pieces of dressing soaked with 
the lytic prin~iple)_and at the same time {I~·) P,jectecl,inb:l 
the surroundmg tissues •. , , .,.,. . .. , ... , . . . • ••. , 
. In staphylococcus infectiorui of the sk.ini focal and peri
focal injections of the bacteriophage ~ given at .ipt"f!als 
of 24-48 ho~. 1:1 ,.: ! ;: , .. , ''·"''..,, , 

AnU-colon BacWIIS Bacteriophage. 
l'lldicatiom : pyelonephritis, prostatitis, vesiculitis, cys-

titis colibacilluria. . 
As a rule, an attempt is ma.de to isolate the colon bacillus 

from the urine and to prepare a stock-bacteriophage from 
this strain. The bacteriophage thus obtained is adminis
tered subcutaneously (2 mjections at 48 hours interval) 
and by instillation into the bladder (3 instillations at s-day 
intervals). The bacteriophage is also administered by the 
mouth (3 to 5 cc. in a gla.ss of water on an empty stomach). 
It is unnecessary to continue bacteriophage treatment by ' 
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sabcntaneous injection for ·more thaa 3 or, .f days. By 
continuin$ the treatment in., different , ways. cures are 
obtained m 40 to so% of cases. . 

A.ntl-4penterj Bacteriophage. 
· . Bacterial· dysentery and pther aysentery-W<e forms ol 
enteritis are susceptible to bacteriophage treatment. There 
is no contra-indication. . . . . 

The administration of the, lytic principle by the mouth 
comprises 2 to 3 doses of S cc. in a glass of water on an 
empty stomach.. . , _. , . , , . . , . 

A dilution of the bacteriophage i:nay· also be injected 
into the intestine: for this purpose a J:<elaton'a catheter 
attached to a syringe is used. · ' · · ., · 

The fact that the efficacy of bacteriophage treatment of 
cases of infection is relatively uncertain is more than coun
terbalanced · by· the effective · preventive action of ' · the 
bacteriophage in epidemic foci. The results obtained by 
German · doctors in the last is 1939-45 war are most 
encouraging in this respect. 

. . 
Anti-typhoid Baetedophage. 

· As a role, 2 to 3 injections of 0.5, o.s and t cc. are given 
at 48-hour intervals. ' · · · '· 

The results obtained in the treatment of typhoid fever 
are somewhat dubious. ' · 

The lytic principle bas also been administered by the 
mouth, on an empty stomach in the mornings. · 
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CHAPTER IX 

SERUM TREATMENT 

' . •''• '• 

A. ' Antlto:do 10ra against : • 
DlphtheriL' · '· · Staphylococcus IDfeetlon. '' 1 

Scarlet fever.· ! " · ' Botulism. · ' " 
Tetanus. · ' Venoms. 

' 
B.· Antl-mlcroble sera against : · ; 
Streptococcus lnt~ctlonl. · ·Plague.'·' 
Pneumococcus. • . , . A,nthraL. 
,Meningococcus , . , , , 

~ · Anti~mla~oble and. anti-tono sera ~ainst : 
Dynntery. , · • . · Perltonltll. 1 • 

-Colon baaillualnfeatlon. .. · Typhoid. · ·1• 1 

Gangrene. . CholerL . 
D. ·serum agalust pollomyelltls. 
.E. 1 :Con valeseents' IOrL \ <-" ) 

A. 

Antl-cllphtherla Serum and Serum Treatment. 
II• •. ,.,_ i I •. , f '' • I~ • ' f J .. 

' ' 1 Anti-diphtheria- serum is 'obtained by repeated injec
tions of & horse with tiltmtes, either toxic or detoxified by 
formalin, of cultures of the diphtheria bacilluS. • This serum 
came into geneml use as a result of the communication made 
by:•Roux, MARTIN <'idj~HAillLOU ·to• tho Bud,apest Congress 
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(1894). Anti-diphtheria sernm is titrated, the titre being 
expressed in international antitoxic units (I.A.U.). 

This sernm has a strictly specific antitoxic action ; the 
sooner it is employed after the onset of an infection the 
more effective 1t is. 

Method of Use. 
'T'" ·' ... ~ 

Prevetatiw aetiO.. · '(serum 'prophyla.Xis). • By injecting 
contacts of a patient with 1,000 I.A.U.'s, a passiv• immtmily 
can be imparted to them which lasts for 2 to 3 weeks. 

Sert4m treatmeftl. Anti-diphtheria serum; it 'injected in 
time. and . in sufficient quantities, cures the disease,·; .-.The 
intensity of the treatment will depend on how . .serious. a 
form the disease takes, how soon the treatment is begun 
and on the antitoxic titre of the serum. Toxic lesions already 
formed (owing to belated treatment) cannot be altered,. 
Mild cases are cured by the administration of Jo,ooo-
2o,ooo I.A.U.'s. .·u~-.. 1 .o:. \.=' &~1. c:;u·J:•v~)· , ... ~ ••• 

In more serious c:aseS, · ifthe injection is adlninistered ··at 
the outset of the disease, the dose must be· increased to 
so,ooo-roo,ooo I.A.U.'s or even more .... The treatment 
during the following days will depend on the state of intoxi
cation, the course of the fever, the pulse and the general 
condition of the patient:. .. As a rule, the- false membranes 
become detached 24 .. to--48 hours after the administra.tioa 
of an adequate dose of serum, .. The Ulness mus~ not ~ 
regarded as over so long as the fever persists.' "·" .u~ ' 

In cases of diplltheritic croup, ·'SO~loo,o'odnJ.)\.U.'e 
must be injected and the dose repeated 24 hours later if 
the symptoms persist. .A 

In very serious cases and especially in cases of malignant 
diphtherial, :it is :recommended that.serum ·llhoeld be admi
nistered by intravenous injection after the anti-anaphylactic 
method has first been applied (o.s oc. ~f MrUrn diluted in 
4 cc. of aaline .solution • one !lour later, s ec,,of undiluted 
MnlDl < two .boars later, the .bulk· of the MrUm, (Pd97l·· 1 
" In• casa cl diphtheritic pualysi-.. American• authorities 
advocate atl'ong dosee of·&enllll• (100!000 l.A.U•'s,. or •more)• 
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.A. a rule, the serum iJ injected subcutaneously under the 
skin of the abdomen, except in very grave cases, when 
intravenous injection· is indicated.• d ,, .•• ),- _,. ·~·.• ·' 1! .1 

1' Serum accidents (nettlerasli;pains in the' joints, headache, 
fever, etc.) of no significance make their appearance some 
days after the injection and generally _disapp~r: without 
treatment of any kind. · _··", · '/.' ~:,'.~ ;~~-.~ :;> :;:,.· ... ~ .· ... ·• 
~- To produce a maximum ~ncentratioil' of specific anti,. 
bodies in the patient, the necessary quantity· of serum 
should be administered within a period .of 48-72 .hours and 
as nearly as possible e.t the; V:tliY outset of the d1sease. 
,. ,This f\lle applies. to serum trea.tment.in general.,;,._, 

, · ., AnU-scarle&-rever sernm and Serum ·Treatment. • 
-''' :·•.IIi ~I ..-!.I l• ·,, '1, O.l:!•!"'! J ,. -..... I'" 

.',.In serioua·casee·of scarlet fever (septie•and hypertoxiC 
cases), the serum used for ·treatment is. onuvalescent serum 
~p •. 266) or antitoxi~ serum obtaiMd from· horses immu
nised against , the :toxin , of , .the "'SJroptoeoc"'s · 114molylicou 
{6P"JJtlwolositt}• .,,·r11 1!1 1'< ~·nt•J •PP•l: ~·nl >r:,tiH~·, ;,,, .. ,.,, 
, .. Antitoxic serum was bi'Ought intO- u1e .as a-result of the 
:researches of American authorities; ·whcuegani the scarlet. 
fever syndrome as an intoxication caused by the soluble 
toxin of the SlrepkH;OUW$. 114molylicws. . . , , •.. '· ,, , ·•. . ·J 
.J • .A. a rule, this serum ia obtained by the immunisation .of 
horses with the toxin from original strains-.-Dicx NY• and 
DocHEz-iLDd with the toxin prod. uced by strains of· Slnj>
kH;OC«<S 114molyticw isolated . .from local scarlet-fever cases 
,(regional strains),, ... :: f . .,·_ •. ·_, ... -.~ ·-'1 ... ::) ,,· ~ :· ... ~~ ,·, -" 

The antitoxic action of the serum ia most marked if .·the 
jnjection is. given right at the beginning .of the pisease. 
The quantities administered ,vary ac.cording to the gravity 
.of the case and the age o~ the patient,. Normally there is no 
objection to injecting so-200 cc. in one dose and fepeating 
.the doso, if need be, the following day. ,j:hildrell are given 
Jlalf the ,doses .recommend~ .for, adul~,. "', . ,,: , ,.,,, 

(Su also: Serum treatment •with• "COnvalescent .. · ·sera, 
p.· a66).! ' 



.250 BANDBOOB: OJ' JNJ'BCTJOUS DISEASES 

AnU-tetanlo Serum and Serum Treatment. 
Anti-tetanic serum is obtained by immunising horses with 

means of subcutaneous injections of gradually increased 
doses of tetanus anatoxin. As soon as a measure of immunity 
has been acquired, the immunisation is continued by adml
nistering the toxin (gradually increased doses) .. , ·, . . . ; 

Antitoxic serum provides a rapid means of preventing 
tetanus and, combined with tetanus anatoxin, affords the 
only specific means of treating this disease. The antitoxin 
content of the serum is measured (by testing on mice or 
guinea-pigs) and its titre is expressed in loAoU.'so ·, • 0 

Serum prophyla:riso A subcutaneous injection of 3,000 
units confers on the wounded an immediate passive immunity 
which lasts from 2 to 3 weeks. . In order to create a long 
lasting active immunity and thus to avoid the necessity 
for repeating the prophylactic serum inoculation, vaccina
tion with anatoxin should be administered at the same time. 

lftdicati<ms: wounds with· crushed tissues,-· lacerated 
wounds, or wounds contaminated with · dust or dong; 
wounds resulting from punctures (with rusty nails, splinters, 
bits of glass); war wounds; wounds containing foreign 
bodies ; septic condition of the . umbilicus in new-born 
mfants, etc.·. . , , · . . .j: ll·· . . · •. .'·' , r 

Special iftdicatiotJS refarding war easw.&lties, o The expe
rience of countries whose soldiers have been previously 
immunised with tetanus anatoxin suggest:a the following 
recommendations in case of wounds : · ' " 
• I. A single "repeat " injection: 2 cc. of anatoxin for 
wounded satisfactorily vaccinated beforehand and who 
have a simple wound."'' .... · ; '" .· · .·o • ' "' ...... ; 
·• 2. Unvaccinated wounded; those whose vaccination has 
been incomplete or doubtful,- and ·those with multiple, 
lacerated wounds containing foreign bodies, should be 
treated as follows : · . · · · o ; • • • • • • 

(a) A first injection of anatoxin (I , cc.) and at the 
I&IIle time (in another part) an injection of antitetanic 
Jlen1JD : 3.000 antitoxic 'Wli ta,. . , ... " . · . , , , · 

{b) 10 dayalater, a aecond injection of 3,000 I.A.U.'••I 
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(c) After a further 10 days, an injection of 2 cc. of 
anatoxin every 7-8 days ; active immunisation should be 
continued until the wound bas healed. 
• (d) In the event of a new wound, only a single" repeat" 
injection of 2 cc. of anatoxin need be given. · · · 

Treatmant of tetanus. In 'case ·of infection, the following 
programme should be followed : · 

1. A first injection of 2 cc. of anatoxin and at the same 
time 300,000 antitoxic units (of anti-tetanus serum) by 
subcutaneous or intravenous injection. The same day 
ro,ooo-3o,ooo I.A.U.'s (1o-2o cc. of serum) should be admi
nistered by intraspinal injection. 

2. After 5 days interval, 2 cc. of tetanus anatoxin. 
3· Every 4-6 days, increasing doses of anatoxin (2-6 cc.). 

The final dose of 6 cc. of anatoxin should be repeated at 
the same intervals until the patient is cured. · 

4· Symptomatic anti-spasmodic and hypnotic remedies : 
subcutaneous and intravenous injections of hypertonic 
glucose and phosphate serum. Avoid injections of normal 
saline solution. 

5· Surgical treatment of wounds is essential : removal of 
foreign bodies and gangrenous tissues; rigorous disinfection 
of wound with oxidising substances (H.01-K.MnO., 
chlorine disinfectants, etc.); perfect drainage of the wound. 

Observation. If the ~tient bad previously been given 
horse serum, BESREDKA s anti-anaphylactic method should 
first be applied (p. 197). ' 

Serum disease should be treated according to the usual 
methods : a milk diet, 3-6 gm. of CaCl• daily, injections of 
adrenalin. 

AnU-staph;ylooooous Serum and Serum Treatment. 

. Anti-staphylococcus serum is obtained by immunising 
horses with staphylococcus anatoxin and toxin (gradually 
increased doses). The antitoxic value of the serum JS 
expressed in l.A.U.'s. 
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~ · louliealitnu ~'Staphylococcus· infections •·and•:especially 
threatened or confirmed staphylococcus septicremia (positive 
blood culture). The antitoxic efficacy .of the •serum is 
dependent on· its.· early administration •. · In. Yiew of the 
strictly antitoxic properties of this serum, treatment with 
it should be supplemented by anatoxin or an auto-vaccine, 
and, in some cases, both (pp. 237, 238) to stimulate active 
immunity. · - '· ·· 1 ·~ ~ • • 1 

., ' ' ' • ~ • • . 't 

# elho4 o/ tYeatmeitt, 
· Immediately after the confirmation of the diagnosis, a 

first intramuscular injection of so to 100 cc. of anti-staph}'" 
lococcus serum should be administered.· ' If the general 
condition of the patient is serious, a quantity of 4o-so cc. 
of the ~rum should be injected intravenously, after preli
minary desensitisation ; the remainder of the dose being 
administered by intramuscular injection, .· , , , . . ... , , 

The next day o.a cc. of anatoxin should be injected sub
cutaneously. · , · . . , ' .,· , , . 
. 3rd day o{ tieatment': ioo cc, '0 serum subcutaneously 
or in the muscles. . . . 
, 4tJ;1 day:. O·f cc;. ~f !'na~oxin or p.a cc. o~ staphylococcus 
vacctne. _ . . . . . . .,. 

sth day; a further quantity of 300 ct. of ~rum, '· , : 
', 6th day : o.6 cc, of anatoxm or <!·3 of vaccme. ·. , , 

The active immunisation should then be continued' 'with 
Increasing doses of anatoxin or vaccine, having due regard 
to post;..vaocina tion reactions. . · • . · · · · · . . · · · · • 

Children below s years should be• given half the doses 
recommended for adultS.,.' .. ' ' '·' , . ., .. ·' •.· ' '·. ,_.-
. The above programme Ia subject to modification accord
ing ~ t~e gravity of the case and the intensity•of post;.. 
vaccmabon reactions . 

• J r AnU-b~tu1inui 'Seruin ,. ind '• Serum 'freatmeni.' '· 
: 'Anti-botulinus serum {KEMPNER 1897, ·FORSI\IANN' 1915, 
l.zNCHs 1910, etc.) is an antitoxm serum obtained from 
honea immunised with progressive doses of anatoxin· and 

' toxin of the Cl. bolvlinum, types A and B.l . l 



·· The polyvalent serum is a mixture of the monovalent 
sera A and B. . The polyvalent serum can also be obtained 
from the same animal strongh· immunised; fust, against 
the A toxin and then, after 1 month's rest, against the 
B toxin. . .. ' . .. . I . 

The titre of the serum is expressed in l.A.U.'s. · 
Sen<m pophylaxis. Persons who have 'ingested contam

inated food and who do not yet show any morbid symptoms 
should be given a dose of 10 5c. of serum administered by 
intramuscular injection. · 

Serum lreatmem.:. ·· The efficacy- of anti-botulinus serum 
is dependent on its early administration in large doses 
(5o.~2oo,ooo I.A.U.'s). The administration of the serum 
by intravenous injection should be continued on ensuing 
days until the toxic symptoms disappear. 

AnU-venom Serum anll Serum Treatment • 
. " 

CALMETTE (1892-1894) demonstrated the antigenic pro-1 
perties of snake venom by inimunising horses against it: 
The serum obtained. has active qualities. The venoms of 
different species of snakes have specific antigenic properties~ 
an anti-cobra serum, for instance, exercises an intense
neutralising effect on cobra venom; but its action is much 
less against other venoms (e.g., that of the viper). , ·. 

ln Europe, anti-viper serum is generally used owing to 
the frequency of vi~r )>ites (Vipera beru.s, V. ammodyles,. 
V. Yenardi, V. vrsin•). . , , 

M ethotl of u.se: Anti-venom serum, which is employed 
solely for t:vrativo f>Nrposos, must be administered imme
diately after the bite. lf this is done, the definite neutral-· 
ising eff_ect of the anti-venom is clearly apparent. ln this 
connectiOn, we would recall the rapidity with which intoxi
cation due to snake venom develops. . · · .. 
· lf the administration of serum is delayed for some hours, 

at least 20 cc. of serum must be injected into a vein, after 
having desensitised the body by .means of fractional doses 
of diluted serum (p. 197)• · 
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· lttdi<:GW.S i11 u.s• of mak11-bill.. Immediately after the 
bite, a tourniquet should be applied above and quite close 
to the bite. The pressure should be maintained for half
anhour; the wound should be allowed to bleed and washed 
copiously with water. A dressing with chloride of lime 
(2%) or gold chloride (•%) should be applied. . . . 

. Avoid cauterisation o1 ·the wound. 

B.' I 

Anti-streptococcus Serum and Serum Treatment. . .. . 
Polyvalent . anti-streptococcus serum · is · prepared by 

immunising horses against the most varied strains recently 
isolated in streptococcus infections (without passage through 
laboratory animals). The strains are continually renewed 
as fresh ones are isolated. 

lttdi&alitmS I'' Infections: due to streptooocci 1 erysipelas, 
puerperal fever, streptococcus septiczmia, streptococcus 
pemphigus; streptococcus complications o1 scarlet fever.• 

; Method of use: In general, the injection of strong doses-
Joo-200 cc. daily in the case o1 adul-is recommended, 
the dose to be repeated daily until improvement results: 
Children are give smaller quantities accOrding to age. In· 
cases· of septiczmia, the diluted serum should be given 
intravenously: So-roo cc. in 300 cc. of normal saline. The 
injection should be given very slowly; the body having 
fust been desensitised (p. 197) and a subcutaneous injectio'l 
of serum administered. ' · · · · · 
• .In meningeal atreptococeal complications, 15 to 40 cc. 

serum· may also be mjecl>ed by lumbar puncture, ·after an 
equal quantity of cerebrospinalfiuid has fi111t been extracted. 
• The ' efficacity · ·oi anti-streptococcus serum treatment 
(practised in Roumania • for nearly .forty years) depends 
upon the promptitude and intensity of ita administration • 
within 48 hours there ahould be a ia1l in the temperature 
and an improvement in the patient's general condition. 
,. It is essential that .aulphonamides should be combined 

• with anti-streptococcus serum treatmen• .(p. , a8:z) .. • 
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Antl-pneumoeoecll.l Serum and Serum Treatment. · · 

. The polvvalent serum is a mixture of monovalent sera 
of types f, II and Ill, obtained by the immunisation of 
horses with strains isolated from various pneumococcus 
infections--lobar pneumonia, broncho-pneumonia, pleurisy,. 
meningitis, pneumococcal septiczmia, etc. · · 
. Indications : · All the pneumococcus infections above 

mentioned. , ' • · . . . . · 
· The efficacity of the- serum,· which varies in different 

cases, depends . fust . of all on the possibility of using . a 
specific serum-i.e., one corresponding to the type of pneu-. 
mococcus to which the infection is due. 

In the absence of a monospecific serum, the polyvalent 
serum must be used. · · · 

The satisfactory results ·of anti-pneumococcus serum, 
treatment have been reported by many authorities : 
F. & F. KLEMPERER, EYRE WASHBURN, NEUFELD & 
HANDEL, AVERY, CHICKERING, Co~. DocHEZ,_M, NICOLLE 
& TRUCHE, etc. 1 , • •• ... • , , • • •• , •• , • 

Method of ..se: In cases of pneumonia, So-100 cc. of 
serum. must be injected and. the dose repeated on ensuing 

daf!'b-a:pie~r.ii lnj~ticin ~used u; cd..ses ~f ,;,ebo-pneumonid 
pleurisy, after havin~ extracted the .pu'l and washed out 
the pleural cavity wttb normal saline. . . . . . · . 

The operation should be repeated several days running 
until the fever has subsided and the local symptoms pave 
improved. . . · . · 
. In cases of pneumococcus meningitis, intraspinal' injec

tions of the serum (30 to 40 cc. for an adult, 15-20 cc. for 
a child) should also be administered, 8o-1oo cc. being also 
given by intramuscular injection. It is essential that sulpho-· 
namides should be combined with serum treatment (p. 283). 
1,. ' ' . I. , 

',,: . Antl-menlngoeocc~ _Serum ancl, Serum __ Treatment; 

Anti-meningococcus· polyvalent serum is composed of: 
(1) monovalent sera obtained from horses· immunised 
respectively with type1 A, B, C and D : (2) a polyvalent 
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serumc.obtain<d cby-_ _.injecting Lhorses withcatypicaHlocal 
strains. 
· ·The immunisation of horses is effected, by the method' of 
M. AMos & M; WoLLSTEIN. ' ·• · •' ·1 -· · • •" 

• • • • • • • • f 

The potency of the sera is assessed by the agglutinin' 
reaction, complement fixation and the presence of bacterin-' 
tropins. . .. · - ~ · ··: .. i ··~_· .r. 
· 'Anti-meningococeus "serum"'is 'usually ·inactivated· 1at 

13o.8•F, (560C.) ; no antiseptic substances should,~ added.' 
J "'• · 1L , I, , , · 1 • . 

•lndieatit>r&S'/ Epidemic -cerebrospinal ·meningitis and ·iw 
complications .. ·~·· '• l ~-- -··: ~- .. ,_ .. ) _,.j 

. _Method of use : Intraspinal injections' of the seruni (30:.4s 
cc. for an adult, 1o-2o cc. for a child) are essential. As a 
rule, these injections are continued daily until the symptoms 
have disappeared, the cytological characteristics of _ the, 
cerebrospinal fluid have been modified and the germs have 
disappeared. therefrom (absence of meningococci, tendency 
to mononucleosis). Each fresh Injection is preceded by a: 
physical and cytological examination of the fluid, in order 
to avoid the danger of serum meningitis. Control punctures 
should be continued even after the cerebrospinal fluid has· 
become clear; the treatment should be resumed if the fluid' 
again becomes cloudy and if the· meningococcus reappears. 

It is essential that the serum should be administered 
simultaneously by intramuscular and intravenous injection,' 
particularly in cases of meningococcalmia. or in order to 
prevent this complication. .. ' · · · - · ' · " " .. :' ,' 

In those cases of meningitis where the normal flow o/ 
the cerebrospinal fluid is impeded by adhesions, the serum 
can be administered in other parts of the spinal canal (dorsaJ 
regioq,cervicalregion,etc.) .. ·_t .. : _ ~ 1 , I-.-,,,,- •. ,..<; 

. In """'ingo-fJentrietditis, the serum may , be . introduced; 
directly into the lateral ventricle, by puncture at the external 
angle of the fDntanel (still open in the .case of infants). In 
the case of adults, trepanation is necessary j em. in front 
of the bregma and 3 em. away from the middle line. · 

•-• In' .cases of" meningococca!mia, intravenous and intra• 
• mWJC:Uiu ~~erum treatment.should be .combined.:.· 
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., Local applications of the· serum will be. made in all kx:al 
complications : ulcer of the cornea, iridocyclitis, arthritis; etc,. 
, Sulphonamide treatment should be combined with sewm 

ireatment ·(P.• 283). 
! f, ~I ~· 1 

· · Anti-plague Serum· aiul Serum ·Treatment.' 
·~·~ "·'-~'i ··'·'·~·~·· 

YERSIN, Roux Ct Boaal!i. (~8¢) were the first to immun~ 
a horse against plague. by inoculating it. first with killed 
cultures and afterwards with live cultures of the germ. The 
serum.thus obtained exercised a.definitely protective effect 
in. mice experimentally· infected .. •On ·the other haa.d. -the 
results of serom treatment. in human: cases of plague weni 
not very encouraging: .. :' :: ! ,111 .• , . :I· -I . -:1 ., , , ._ . ! • • .... 

. In a plague epidemic at .Nhatrang, the fatality rate was 
73% among patients inoculated with the serum and Ioo'Y.., 
among untreated patients (YERSIN, 1899). Official investig~ 
ations. conduct<;d during the ensuing years with regard. tO 
the .use. of anti-plague serum di4 !'ot. lead to anv mo~ 
encouraging conclusions._ ' ·· j • , • • ·: • -' '·~ :' r_ •· • • 

' Sulphonamide I treatment'"ln" 1'combination ,, with' I serum' 
~~e~~~~- ~~- ~n ~ ~~~JD~~~~~~-~~ ~~~~!, Y~~ (p,-1 ~-~~>:, 

'. ·~: . ~-: '·•' .. •'1 (lt"' ~ ,, '. ,. '" . • .,. _J:·:•, .•• 

,. , ., .. ~ntl-anthraJ; , ,Serum, and. Serum )'reatment.,'_ , ~ · 
1: , .• ,,1 .; . · ;• ,,., ' · ., t, • •I ., ... , '' .1 ",''•,. '•r 

'' Anti-anthrax serum i!t obtained by immunising a horse 
against . different. strains' of anthrax germs of human or 
animal. origin. (horse,. ox oi pig) ... The,. inuuunisatio!l of, 
animals is begun by intradermal and subcutaneous inocula
tions of Pasteur's vaccine I and II and continued with 
inoculations of virulent cultures by intravenous injection. 

The preventive and curative action of anti-anthrax 
serum is.now .• W!'I1118tablisll"l!. ~·•·•"~ 'I<Hn••I'"J·i'llf• 
. The fweventive action of the serum is employed in cases 

of infective wounds· or bites · · · · · · · 
t' .Jo '•' • I' • '• ' • • O. 

Curativii action; " 
''Indications:'' malignant ·:pustufe, anthrai 
pulmonary anthrax, intestinal anthrax. · '·· 

1 $eptiC::eniia,; 
• j. .' 

17 
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The effectiveness of the treatment is dependent ·on the 
quantity of serum administered, the promptitude. witb 
which the treatment is begun and the form of the infection. 
In the case of malignant pustule (when the infection. is 
recent), a rapid cure follows the injection of a dose of 2o-
4o cc. of serum. When the infection is several days old and 
when tbe local inflammatory zone is larger, an injection of 
40 cc. should be administered intravenously. , ., 

In serious infection-.septic..,.ia, pulmtmary , atttllrax-, 
ittwtittal attt.ir<U--large doses of serum (roo to 200 cc •. 
daily) should be administered by intravenous injection; after 
previous desensitisation of the body.· The dose should he 
repeated daily until the fever and oedema have disappeared 
and the germ is no longer found in the circulation. . ' 

As a rule, patients can receive large quantities of serum 
without ill effects. In some serious cases of septica!mia, the 
total quantity of serum administered may reach 2 litres. 

The effectiveness of the serum treatment is demonstrated 
by an improvement of the general condition, the fall of 
the temperature, the disappearance of the local oedema and' 
of the swelling of the regional lymph glands, · 

Avoid local cauterisations and injections of tincture of 
iodine in cases in which serum treatment is given. 

Note. - Anri-anlhraz oact:lnation li practised only for the prevention 
of anthrax In animals ; it is not applicable to man. 

The vaccination of animall 11 eRected with Pasteur's vaccinee I and 
11. The attenuated germs (cultures at 107.6"-109.5•F. (42-43•C.) can 
be Incorporated in lanoline or alum (RAMON cl Su.ua 1936). Thil 
latter meLbed, tried in France, eotaiJe only a lincl• inoculation. 

c. I' 
. ,, . 

Antl-dysenlel')' Serum and Serum Treatment. ·- · 
Anti-dysentery serum was introduced into the treatment 

of this disease as a result of ToDD's (1904) and RosENTHAL's' 
(1903-1904) researches. They demonstrated the antigenic, 
properties of the exotoxi• of Shiga's bacillus. The toxin 
when injected into the body of an animal stimulates the 
production of a speci.6.c antitoxin. · '· • 
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: .. The ·results of ·the investigation& of recent year& >vitb 
regard to the antigenic character of the dysentery bacillus 
have also demonstrated the existence of an ettdolozin and 
have at the same time made clear the affinities of these two 
toxic elements and their role in the pathogenesis of dysen
tery .. 1. The, NUrolropfc ·exotoxin (0LJTZKY1 ·/!c., KLJGLER, 
BoiVIN and others) which is of a proteic nature-is produced 
by thl! Shiga bacillus (the " S " and " R " forms) only I the 
enterotropic endotoxin,' which is of a glucido-hpid nature 
~ivin's thermostabile !lomatic antigen), is alsO produced 

~[ ~;~~~:e •Flexner ~~~· .. but only by th~ :·, ~." ~oriilS 
'.'The' knowledge'' acquired regarding the··antigenic pro
perties of germs of the dysentery eroup has been applied 
to· the preparation of an effective specific serum. · The 
immunisation of horses' is' effected by means 'of injections 
Of exotoxin (filtered Shiga cultures), injections of endotoxin 
and inoculations ~th young cultures (g~s of the Flexner 
group). The strains of germs used for this purpose belong 
to the well-known ~s: Shiga, Flexner; Y, Strong, 1etc. 
In some institutes (e.g.; Bucharest), regional strains of non" 
agglutiuable dysentery germs are also added. ' · ' · 
· The antitoxic value of the polyvalent, · anti-dysentery 
serum thus obtained is expressed in I.A.U.'s. · I ' ' 

' ' • . . . 't. ' ' ' ' I I ~' '- • • 1 

Method of use. In slight or average cases (less than. -40 
stools per day). 6o-1oo cc .. of serum is administered the 
first day by subcutaneous injection and the dose is repeated 
on the second and third days if necessary.. . . · . , .. 
• In serious cases, a dose of ·as much· as I DO-ISO cc. of 

serum should be injected on the first day and repeated if need 
be on the following days. :·Children up to 2 years of age are 
given half this dose. Anti-dysentery serum has a. specific 
effect in epidemic bacillary 1iysentery, caused by bacilli of 
the· Shiga-Kruse and Flexner groups and kindred types. 
It has no effect in amrebic dysentery or in cases of dysentery-
like enteritis caused by othel' species ·of germs. r • 
' The effects of -serum treatment, which are dependent on 

the qualities of the serum and. the promptitude of its appli• 
cation, are oblei'Vable·within a few hours· of· the injection: 
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the abdominal pains and· tenesmus decrease in intensity ; 
the nom~ of stools decreases rapidly ; the fzces lose their 
dysenteric character : the general condition improves and 
a rapid disintoxication of. the patient is observed,· · , 

· Antl-eolon-bacWus Serum and Serum Treatment. 
. . . i ' ,., .- ••.. ,, 

Anti-oolon-bacillus serum was introduced. into medical 
practice following the researches of H. VINCENT (1925), whQ 
pr~ a SJ?.':Cilio serum against this infection .. Other 
anti-colon-bacillus sera have been prepared .by M, Wl!INBER<il 
(1927), KATZENSTEIN (1927), etc, .. . , •, , .. 

Most serological institutes have adopted the method. of 
the preparation of an antitoxic and antimicrobic polyvalent 
serum. , In order to !l'roduce this, horses are nnmunised 
with (a} live germs belonging to numerous native strains 
of B. coli of different origin ; (b) the toxic products o~ 
these germs : a soluble neurotropic .toxin, a soluble entero
tropic endotoxin and an insoluble endotoxin. . · . , ... :' 

At the commencement of the immunisation, graduiill~ 
increased injections of a mixture of toxins are administered'; 
then alternate injections of toxins and live bacilli, , . · , 

.The immunising power of the serum is controlled ;,. vitro 
by its power of agglutination and precil'itation and .by 
fixation of the complement, and, i11 vivo, by its antitoxic 
and anti-infectious· qualities. · ' • .. • : ' ,. 1 ·, •. · • -, 

Method of vn. The serum is administered on the basis of 
a laboratory diagnosis designed to verify that the infectioll 
ia of colibacillary origin, except in cases of gangrenou• 
ap~dicitis ·· ""9,Uiring. •urgent· 8efUDJ., treatment·• without 
&wasting such d.iagnOS18.' . ! ·.) :J ,r., !···; ,·,; 1 ~,.t: l.J'·; .. · n:·•-···.-: 
., In cases of B . .coli bacilluria, •s to 6 injections of serum 
should· be administered : 30-40' cc. daily in the. case· of 
adults, s to 1.5 co. in the case of children. The same course 
will be followed in cases of ·pyelonephritis. and cystitis; 
in combination with lavages and instillatiom of serum. • i 

Cases of enterocolitis,• of mucous and pseude>-membra• 
nous colitis, and of digestive infections due to B. coli, xnay 

· also be treated with 8«UUD on similar linea. · Administration 
of ~ by th• mouth or cectWil ia alao peommended. ,,, .. , 
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1., In· cases of gangrenous appendicitis; of appendicitis with 
·imminent danger of perforation or of acute generalised peri
tonitis, . the anti-B. eoli serum (2 parts) should be mixed 
with anti-gangrene aerum (1 part). • · ·"' · 

•, Nervous affections due to B.' coli infection accompanied 
·by coli bacilluria (giddiness, impediments of speech, psycho-
1ogical changes, mental confusion, catatonia, delirium, etc.) 
\ue also benefited by serum treatment ~2o-so cc. daily). 
; 'Other oompli~tionS of a eolibacillary nature (abscesses, 
periostitis, stone in the kidney, hypertrophy of the prostate, 
1urinary infections, etc.) •hould be !limilarly treated, . . . 
'" We would here recall that serum .treatment is only one 
·method of treating B. coli infections which are also amenable 
to ·adequate ·surgical and medical treatment. · Combine 
~trnent .with aulphODII:mides (p. 284).· 

'Anti-gangrene Serum and Serum' Treatment; 
,., ~ . I"' ' • "), 1-_j,- b .: I ' 

-•· Gas ·gangrene, a serious complication more especially·of 
'11/ar wounds, is usually due to an association of anaerobic 
genris and is characterised by the necrosis of the tissues and 
a marked tendency to rapid extension.· Against these germs, 
which are of many different kinds (p: SS)i specific mono
ivalent sera are prepared (in the first place against the most 
important and most. frequently .encountered "l""'ies : Cl. 
i'M'~•ngms,; Cl. sej>hDNm, Cl. """"'• Cl. haslolytuaun., For 
this purpose,. horses are immunised by subcutaneous injec
tions of centrifugalised culture (toxins and microbic bodies}. 
ri'he monovalent serum obtained. has a twofold action, anti
toxic and-anti-miCI'Obic ... l:r ...-:J,I.Ir·,··· .,, .-- ·, -· ,• _,., .· 

.,,.The antitoxic value of these sera is expressed in I.A.tJ:'s; 
they are titrated accordin~ to the method adopted by the 
International Standardisation Commission. 

The proportion of these monovalent sera in the polyvalent 
anti-gangrene mixture varies in different countries accord
ing to ·the frequency with which infections caused by the 
"Brioua , germs· are· enconntenKi.. ' ·The proportions of the 
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monovalent sera containedr in .the polyvalent mixture of 
the Cantacuzene Institute are as follows·~ 40% anti-perfrin
gens serum,. 30% vibrion septique serum,, :zo% 'anti-Olde
matiens serum and 10% aqti-histolyticus . serum, " · : . ., 
: . •lletlwd of -·: In order to prevent gangrenous com plica• 
tions in the case of .serious accidents-lacerated. wounds 
with great destruction of the tissues, contaminated with 
dung, dust, etc., a subcutaneous injection of 2o-4o cc. of 
polyvalent anti-gangrene serum should. be. administered 
together with anti-tetanus serum. · · · "H • · • • 

· In a case where gangrene is imminent' (crushed, swollen 
wounds, with infiltration, <Edema, etc.); pending surgical 
"treatment,• a 'subcutaneous or intramuscular injection of 
100 cc. of polyvalent serum should be given.. This first dose 
of serum will as a rule be followed within 2t hours by an 
improvement in the general and local conditions. , In such 
cases, it is desirable to repeat the dose on the following day. 

If the patient's state of intoxication remains unchanged 
and if there are·;cl~ symptoms of gas gangrene and the 
patient is in a state of shock, 1oo-2oo cc. of polyvalent 
anti-gangrene serum must at once be administered intra
venously and the dose repeated on the following day, . Anti
gangrene serum treatment is, however, merely a useful and 
effective adjuvant ·to surgical. treatment,.,which must be 
applied at the earliest possible moment and must be thorough 
(the wound must be widely opened, cleaned and drained, etc.) 
' 'Other indiciJiio..s f<W anti-ga11p..,. serum treatment: melzna 
of the new-born, ulcerous colitis accompanied by a general 
reaction, perforation and hzmorrhage ·of the intestine during 
typhoid ·fever, ' hypertoxic or· gangrenous· appendicitis, 
peritonitis,' Ludwig's angina,. • primary r ·or· post-scarlatinal 
ulcerative-necrotic tonsillitis, malignant. · diphtheria (in 
combination with anti-diphtheria .serum) complicated, by 
the presence of anaerobes, pulmonary a:annene. noma. etc. 

AnU-perltonltiJ Serum and Serum Treatment. 
''• • ., '' · • •, ,. oli ' ' ' , 

· The researches of VEILLON (1898),. WEINBERG (1924) and 
VINCENT (1925) demonstrated tho pathogenic importance 
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>Of the various aerobic and anaerobic germs in gangrenous 
appendicitis (p. 51). In order of frequency, the colon bacillus 
occupies the first place ; then come the enterococcus, the 
streptococcus and, lastly, the staphylococcus. Among the 
many anaerobes isolated in cases of gangzenous appendicitis, 
.the following are most frequently found : Cl. perfringens, 
the vibrion septique,. Cl. hislolylic..m, B. oedemaliens, B . 
.sporog~. B. ~amosus, B. jusiformis, B. Jvttdvliformis, 
, •The preparation and use of a serum against peritonitis 

.are based, first. Oil the pathogenic r6le of the germs above 
mentioued ' and,. • eecondly; on ·the . Weinberg-Ginsbourg 
cataxia phenomenon (1925). According to these authorities, 
& putrid polymicrobic infection may be also combated by 
.employing a monovalent serum corresponding if possible 
to the species of germ predominating in the infection. 

The anti-peritonitis serum prepared at Bucharest 18 a mixture of 
therapeutic aera in the followinC proportions : · · · 

Anti-c~l~~-bacillus aeru~ . '. . - ~ · '· # :"..

Anti-gangrene polyvalent aerum. 
Anti~nterococcua serum. •••• 
Anti-staphylococcus ' • • • • ~ 
~nti-streptoeoccua , • . . '. ; . 

. . 
.,. 
40 
80 
10 
10 
10 

'' Intlicalions; - Anti-peritonitis serum treatment is only a 
useful complement to surgical treatment in cases of very 
acute and serious appendicitis, of appendicular peritonitis 
(with or • ·without perforation), gangzenous appendicitis, 
generalised peritonitis, appendicitis accompanied by septi
ca!mia and appendicitis accompanied by toxic for bypel'o 
toxic phenomena., 

M elhotl of use. ' · . . 
I '' . ' 

. Serum prophyla~tis with anti-peritonitis serum is recom
mended in the case of patients, who have to undergo a 
surgical operation affecting . the gastro,-intestinal tract or 
~e genita:-urinary system. . . . . 

so cc. of serum should be administered by subcutaneous 
injection the day before or on the actual day of operation. 
In the latter case a desensitising injection should be given' 
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'twe hollt8 before 'the <Operation< ·in• the- course •-of ·.which 
>so cc. of serum may be administered, partly subcutaneously 
~ndpartlyinthewound.·-·) 11 ..• t i '•)·.·l J.~:u :••li •• ··~· 1 .J_}_,~, 
., ' 'Cvativa serum treatment is ad-ministered as follows !·after 
the opening of the abdominal cavity, the evacuatiotl: of pus 
·and the insertion of drainage tubes 1n the cavity, the wound 
and drainage tubes are flooded with serum (6o to So cc. far 
an adult; 2o-5o far a child) and while the patient is under 
'the anoesthetic an -·injection: of· 4o-1oo c:c.. is given ·intra
·muscularly·and 2S cc. intravenously<••Thelocal application 
and· the 'injections of serum are repeated.·whenever the 
.wound is dressed. • If the first injectioD of ~~er~~m hae been 
given· -under the anzsthetic,• -thoHJnbsequent. intravenoua 
injections• will be given after first·deaensitising the patien*-

1" . .,, '".AnU-iypllold Serw:D:. an«:: Serum .T~eatment.' 

In 1907, CRANTEMESSE obtained an anti-typhoid serum 
from horses inoculated by intravenous injection with filtrates 
of cultures (endotoxins) and live genua. .... . . "' 

The serum obtained' had bactericidal. properties, stimu
lated phagocytosis and neutralised the m1crobic endotoxin . 
..The fatality among patient. treated with serum ·WU only 
'4·3%·as against 17.5% among controls.:;,.,, ,.,r.,.c ,-,,, ,.,; ,. " 
"·Later, BESREDKA also obtained an antt-endotoxill serum 
by intravenous injections of germs killed at 1400F• (6oOC.). 
This serum protects a guinea-pig inoculated with typhoid 
bacilli • Ji. - ~·.j I' I• ,,'l lj•.!·• • •I• ""1, •1:•:1 ·.•;{i !•dl' J 1 n I' 

Experiments were resumed as a result of FEi.rli: .t Pl'rT'i 
researches into the antigenic atructure of microbic variants. 
.Fot the preparation of the serum, strains possessing a 
complete senes of antigens-namely, -V~. 0 and H (live 
germs)-,-are uow used ; these are administered by 'Intra• 
venous injections 'alternately with subcutaneous Injections 
of glucido-lipidic antigen. The serum bas both antitoxic 
and- anti-microbia properties~·.,., .JI'···~.~ tr,ul ·-: .•) .. '.J ,,..,. 

' ~' The disintoxicating effect bf the s'erom lri serious torinl 
bl the disease is manifest.-· '· ··" " H • • ·" • • • ' • .. • • ' .. • • ' 
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• ,, I , • _ 1 : ) • l, , f , o· . ~ I . • • j 

AnJJ.~olera . Serum and Serum 1 Treatment. ·. , 
'• ,,, , , ' ' . . - •· 'I•. 

r 'METcHmxon· •· a: SALtMBENx,•· MAcFAvo~N; ScHuauPOv 
have obtained agglutinating . and 'anti-endotoxic . sera of 
high titre from hor.~eS immunised with the cholera vibrio. 

The results of experiments conducted on laboratory 
animals are at variance witb the failures recorded in the 
serum treatment of human cases of cholera. 

,,_D,,J 
·~pouomyelltls · Sera and Seruni Treatment 

- .)· :.. ' .. .- ' 

,,.,,Jn·•I9I?. :PEnn ·advocated the' preparati<lll of. a eerom 
against poliomyelitis obtained. by·inocolating a hoi'Se' with 
!Virulent...nervous. .. tissue . from , monkeys .. experimentally 
infected with .the. poli.Qmyelitis !Virus, •. In 193~ •. PEnn 
obtained.-aa- anti-poliomyelitis. aerum by, immunising,. a 
chimpanzee_ ill -th• aam•-~~D&Doer;. ·~, .t ~ i J---·~ ,. 11 ,-.•. , •• _f-. 1; 

s.,.,. prophyltuis. Prophylactic • treatment of children 
with serum has beea advocated in epidemic foci. 1M ftOI'mal 
""""' of adults bei"l us•tl for 1M pr...pou ; this serum 
.neutrali5e!! the polio~y<:litis -v:iros, yery probably as a !l'Sult 
pt. a prevwus abortive mfectio11. ,.. , · . , ~ , . . , " 1 . , , 1 
:>~ Curatiw. ••rum mal,...., is practised with Pettit's serum 
or with convalescent aerom (p. '267).: Pettit's serum (immu
nised horse-serum),· having no effect on lesions.·already 
formed, should be administered at, the very outset of the 
disease. I -,• '' •'· ,·I.'••• t-! I,~ .. -.. ,.. IP'•,J '· - , Jo-T . , 

"·•The serum is administered simultaneously by intraspinal 
injection-2o-4o cc. of serum, after having extracted an 
equal quantity of cerebrospinal fluid-and by intramuscular 
lrijection-4o-6o cc.' 
---''-"'·_:.:. ,~.1\' l<d ~ 

d ,_ n' It· now knoWn ·that ih- l•lono' erol ell'Ndy formed when the 
lnt 1ympt.oma of the diHaH appear ( io the pbase wrongly called the 
• phaaa of invatloo •) .. This explains the failure of serum as a curaliu• 
&Rent 1n the strictly eontrolled series of cases observed In the United 
SYt• (cl. Epldemiolo.ical Roporl, L.o.N., vol. 14, 193&, p.·286-139). .. 
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The ipjections are repeated, if need be, on the three 
following days:' ' If the condition of the patient does not 
improve, the doses of serum may be increased (all necessary 
precautions with regard to the desensitisation of the patient 
should be taken before the intraspinal injection). 

'E • 
. ,, '-

Serum Treatment with Convaleseent Serum. 

In the prophylaxis or treatment of infectious diseases, 
convalescent serum ~ employed i1 no other e11ective specific 
serum is available. · · · 
'. · The efficacy of convalescent serum. is ·related to the dose 
and the promptitude with which it is administered, ; '• ·. r ..• ; 
· · · As a rule, blood is taken from convalescents whose general 
condition is good and ·who have no eomplications. · Each 
serum is examined for sterility and subjected to the Bordet• 
Wassermann test before a mixture of the sera from several 
convalescents is prepared.· _, .. , · ••\ ...... 

Convalescent eerum is mainly used in the· following 
diseases : . 1 ... 

'·' Scarlel fever. " Convalescent serum was introduced 'into 
the treatment of scarlet fever by WEISSBECKER (1895) ·aud 
is employed with success in Roumania, particularly in toxic 
and hypertoxic cases. For this purpose blood is taken from 
scarlet-fever eonvalescents (free from suppurating compli
cations} between the 30th and 4oth days of the disease. 
The sera. obtained from several patients are mixed and this 
mixture is heated for 30 minutes to J)3.8°F, (560C.) •.. 'J'be 
serum is kept in a refrigerator. , . ... ., . . . ". . .... 
·• 20 to •Joo cc.: ot serum (according to the seriousness of 
the case) is injected under the skin or in & vein, and, if 
necessary, the dose is repeated on the following day • 
... , Wltoopit~g_..glo. . Serum taken during the 3rd and. 4th 
weeks of the disease has a preventive effect. If the serum 
is administered during the period of incubation, the ensuing 
attack will be mild (DEBRt) •. Dosa~ ,50 to 100 <:<:. 
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E:ranthematU: typhus. Serum taken 10 to 12 days after 
the fall of the fever is examined for sterility and power of 
agglutinating a suspension of Proteus OX11 or of RU:ketlsia 
prowazeki. The administration of large doses of serum-
2G0-40Q cc. at least (if ~ible at the outset of the disease)--,. 
is followed by a deftmte disintoxication and sometimes by 
a shortening of the. duration of .the attack, : 

Measles. "Convalescent serum, taken as a. rule 7 days 
after abatement of the iever; has' a very definite preventive 
action. Its use during epidemics is essential in children's 
institutions. If administered during the early days of 
incubation, it does not prevent the attack, but the clinical 
form of the disease will usually be mild.·· ' · · • · : 

In the absence of· convalescent ··serum, normal adult 
serum ·or immunoglobulin is employed (p. 235). · · · · 
: ., Poli()lflye/itis. NETTER and LEVADITI in France, F'LEXNER 
and NOGUCHI in America, demonstrated (in 1910) the neu
tralising action of convalescenl serum on the poliomyelitis 
virus (experiments carried out on monkeys). · · · · · • 
' ' Followmg upon· these TeSearches, NETTER (1911) · a.dvo
i:ated the use of convalescent serum ·in the treatment of 
~liomyelitis. According to this authority, the intraspinal 
mjection of to to 15 cc. of convalescent serum during the 
preparalytie stage prevents the development of the lesiona 
and accelerates the process of healing. Other practitioners 
have used larger doses with no untoward effect. • ' 
'·More recent investigations by W, PARK• (1931) do not 
confirm the curative efficacity of convalescent serum. · '· 

•Only tOQ often the serum is obtained from individuals 
presenting paralytic sequels of poliomyelitis, although 
titrations effected at the State Serum Institute, Copenhagen, 
and the Lister Institute,· London, have shown that the 
number of protective units per cc. of convalescent serum 
is l,ooo-2,00Q only in paralytic cases, against 8o,OOQ in 
~:~;r,ratytie on~ a~d ISO,OOQ in abortive eases (JENSRN,C.. 

Convalescent serum has the same preventive effects a.nd 
the· same limitations as regards curative efficiency as 
Pettit's serum, with which it may be combined. • 
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~CHAPTER, :x; " 
, ' T. 1 ' ' ; . I 

?-"RANSFUSION. AND .·IMMUNO-TRANSFUSION 
DURING THE COURSE'' ., 

OF INFECTIOUS ::piSEASES,. 

, .• It! .'I ; , 
1 

> '• ·I~ 'I!, • , , 

', TrtJtOSfusitnt is a process 'CODSisting :iu ·the iutroduction 
of the blood of one person. (the donor) iuto the .circulatioJ& 
of another persoo (the :r~&ipienl or:. raeeptor)."' , ·>1 • ", 

In the course of infectious diseases, blood transfusion is 
indicated: .(1) iu cases of peripheral circulatory colla~; 
(2) iu halmorrhagic. complications and · iJ&. any coJ&ditioJ& 
c:alling for. halmostatic.. action (halmoptysis, ulcers, etc.); 
(3) in cases of dehydratioJ& of the body (profuse diarrhaoa, 
unoontrollable vomiting,. profuse sweating, .. etc.) ; (4) in 
c:ases of a breakdown of tb8 body'a defence against. infactioJ& 
oranyfonnofpoisoniog., .r111 -·1 !..:'' .-:. ,-,, ..... ,._, ., 

"' C...Ura-indi~ions :.oedema of the lungs, infantile broncho. 
pneumonia with .extensive lesions, thrombophlebitis, malig
nant endocarditis,· myocarditis, a.rdiac deficiency, arterial 
hypertension, renal insufficiency, ., None of these contra• 
iridications is absolute,, Many a patient dies because the 
doctor hesitates to make a transfusion. ·If the precautions 
prescribed below are observed, a . transfusion involves no 
danger. It is neYertheless true that the abuse of this practice 
might be dangerous. : :Make sure c that the indica tiona are 
perfectly dear and ·do not expect, the .impossible from a 
transfusioa.....-·'•; r• ') '·· ' ··! ;;,;:1 .-.,,. <'<"l·t t·_, ....... 

rr: The mechanism of the anti-infectious action· of blood 
transfusion is complex and incompletely elucidated.• , In 
addition to the general toning up of the body-by the 
introduction· of an extra supply of proteins, h2moglobin, 
vitamins, hormones, • · etc.-there are·· more direct anti• 
infectious efiects : an inuease of phagocytes and of anti. 

-t>odies, the non-specific stimulation of the reticula-
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endothelial system and tha neutralisation, .absorption and 
dilution of microbic toxina., 
. llflmwfll>4r•nsfvsW. • . The anti-infectious actiou of a blood 
transfusion may be considerably increased if the donor has 
been previously immunised against the ge~ ill questiou 
( immwno-tr•mfwsi011). Two courses are poss• ble : (") au 
immuno-transfusiou of the blood of a convalescent, or {I>) 
au immuno-traDSfusion of the blood of a donor artificially 
immunised •• , Both of these ·may give -excellent results in 
the treatmeut of aerious infections and cases of eepticzmia. 
'. 7"/u. 'fW1fJ<WIIli011 "' Mtificially ............ ise~ . iionon ·' (•)· 
systematic vaccinatiou (simple or mixed) one or two months. 
beforehand> •once immunity has beeu established, it must 
be maintained by l"lriodically repeating the inoculation 
with the antigen; {b) a final stimulation of the immunity by 
an inoculation. 6-12 hours before .the transfusion {thiS is 
useful even if a donor is immune as the result of recovery 
from .the disease); (c) if the donor is not immune~ 100 mil-. 
lion killed germs may be injected intravenously or 1,000: 
million subcutaneously, •-6 hours before the transfusion. 
In .this way non-specific defensive activity is reinfon:ed •. 
Ge..,ral rwJe: an immuno-transfusion must be administere4 
at the outset of the disease. Qwanlity to be transfwsed.: ( •) 
large or medium .. transfusioDS .(:zoo-,.oo-soo cc.) when. a· 
cin:ulatory collapse has also to be overcome; (b) small 
transfusions (6o-roo-:zoo cc., as a rule repeated) if it is a 
question of intensifying the· body's anti-infectious means 
of defence; (c) very small transfusions (6o cc.or less)' when 
merely a coagu1ating effect is aimed a~ i,n case of ha:morrhage. 
, Selection of 1M donor. . In order to avert accidents. it is 
nee~ , tha~ , the , donor ; should .. ,fulfil , the. ,following 
conditions~-,;, ... ,,, ,,·:., ... 1 _ .• ,.,·~· .-, ·;'·-~~- -_,,, 1 

•. 1. His blood must be compatible with that of the, reci •. 
p.en1;..·1· •l •i·;,;, ' r r•l .• ·r:_ ~- ;.~-·· 1 :' ·' ·~: ·1. ,·. / ,,d:,'-'1 

2. He must be in perfect health : free from tuben:ulosis ' 
malaria, syphilis, from foci of pyogenic infection, anzm;a; 
and hypotension ; individuals in· a bad general state· of 
health must also be avoided .. Persons with a high blood-. 
prassure may be used. if .their .blood nitrogeq. is uormal... . . ·• 
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! 3< r A negative syphilis sero-diagnosis must have 'been· 
recorded within the last z weeks. · · · " · • · . ' • · : ·. " 

· 4·' His weight must be at least 100 to no lbs. (45·SO 
kilos), '• I . I ·,,· ,, , ·I'' I ! '•.•:; , 1 , <I .'• ~ 

:· .S· , He must be between 18 and 6o'years of_ age:', " .. ·; 
· 6. .. He must have good veins. : . . . . , . . . · .. " 

7· Donors should prefe~ably give their blood on· an 
empty stomach (this is not a hard-and-fast rule) .... :, , "" 
. In a ·case· of imminent danger (hlemorrhage), even· a 

donor who does not fuUil these conditions (except the .rules 
as to compatible blood groups, which must always be 
obselved) ·should be used rather than make no transfusion. 

Blood compatibility, blood voupinr. As early as 190I 
(date of the first work on isoagglutination) LANDSTEINER 
loresaw the importance that the discovery of blood groups 
would assume in the practice of transfusion. · Only by 
paying due regard to serological differences in blood can 
the serious accidents due to incompatibility,· formerly so 
frequent, be avoided. These accidents are the consequenc!i 
of the reactions between blood-cell antigens and plasma 
antibodies,- reactions which in vitro take the form of is<>" 
agglutination and isohemolysis. Only the former is used in 
the usual technique for the identification of groups. · · · · 

The red blood-cells of man contain principally two anti-· 
gens (agglutinable and agglutinogenic substances) designated 
by the letters A and B 1, which are found separately (in 
subjects belonging to group A or group B, or together 
(group AB) or which are entirely lacking (group 0 (zero)). " 

There are therefore 4 blood groups. In accordance with 
the decisions of the League of Nations Health Committee 
(1927), they are designated by the name of the respective 
antigens: A, . B, AB and 0 (zero). · Table I shows the 
relative prevalence of these 4 groups in certain European 
countries " 

' Chemically apeakiog, thne are polyuccbaridet which Impregnate 
not only the R.B.C.'I but also all cella throughout the ayatem and are 
likewise round In a state of solution In most of the body nuid• and· 

'"HCNt.ionl (plaama, blood .. rum, urine. uliva, etc.). _ , ... L " .j '· t 
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TABLB I ·,·,. ., . ., .. 
0 • . A •: 8 '" : AB: 

.•.. " "' •% •.. , ""' 
Portuguese •••.... ,., .r ,. • 38.3 .,., 52.5 • ... 6.1 i : 3.1 
Spaniards •' ••. , ' ''.' J8.6 ·I '41.2 ' .. ' 8.g . ' ·4·3 
British, .•. • · ;•. •• ··"·'• ·· 46.4 •· · 43·4 ··· 7·' ' .. 3·~ 
French·. ·,· ,.J •-' ~.:• ·• .• .. 43.2 .42.6 't.:r.:z ,, ., · 3.0 
Germans\ ......... , •• •· •. J8.6 . ·'43·9 12-7 ... ,, 4·7 
Swedes ~o.t•.t .• · ,..: •.. ,, Jl .. ~37·• 1 •: '"47·8-.-x~ ·9·•" ..,_,., 3.6 
Italian&,; 1 .... •··~ •. , ..... 47·2.co;J8.o.- .... u.o •"3•8 
Roumanians • • • 34·9 41.3. ,., ~6.3·<. ··· 7•4 
Greeb ·I .,.r., ,.;,. J; "'•'· JL.8··· •··47•• ·; ·<~7.0 .• · 4.0 
Ruasianll" ··'•'" l · ...... '"'·•40·7' · .o.JI.:&l • ,.r.u.8 .. 1 .6.3 

The serum of persons belonging to group A contains 
anti-B antibodies ' ; that of pen!ODS ·belonging to group B, 
anti-A antibodies ; the serum of persons in group 0, anti-A 
and anti-B antibodies; lastly, the serum of persons in 
group AB contains no isoantibodies. In a healthy body, 
therefore, the corresponding antigen and antibody never 
exist together. ,(l.ANDSTl!lNER'S ~le.) ', A .. ~ .. 

. ' 
'' 

Blood poup 1 ' 
A 0 
B 
0 

AB 

TABLB II . ' 
AIIUgea 

A' 
• B. 

0 . ·. 
AB ·. 

• 
I 

I 

1 ADtiboclJ" 

Antf-B 
Anti-A 
Anti-A and Anti-B 
No antibodies 

The antibodies are • also sometimes indicated by the 
Greek letters • and , (11 .. anti-A ; p - anti-B). 

r .. twdff to avm .... , tlangn' from 1M lrtJnS/usi<m, tl<n~tw and 
r4Uptor ,..,... beto..g to IJJ. ... ...., grovp. There is, however, 
one remarkable exception to this rule. Owing to the dilution 
of the blood transfused into the blood-stream of the receptor 
and the partial neutralisation of the transfused isoantibodies• 
by .the antigens !llssolved in the plasma of the receptor,; 

· • lsohemaglirlutinina and isohemolysins. The sera of subjects belonging 
to groups A, 8 and 0 are employed as standaf4 aera for the ident.iO-
catJ.oa of blood poupa. ! · · 
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the isoagglutinating and isohemolysing power of the trans
fused blood is reduced to such an extent that it may prac
tically be ignored. The isoagglutination and isolysis of the 
injected red ocells are therefore. alone to be feared (OTT!Uf-i 
BEaG's ruler I9II)' • lt follows that svbjecls bel011fi11f. ld 
grauf> 0 .,.., b<o ..,.f>loyetl .... ._ivnsal tlofuws : their blood 
can be injected without troubling to ascertain the group of 
the receptor c this>. siniplifies .proceedings . very greatly\) 
For the same reasons, subjects belonging to group AB caa 
be given the; blood of any .donor, regardless. of his group 
(universal. receptors).1 :. ,, p . . ..... !'j,,., ~.~., •. ;:r 
,. Figure4shawsthedifferent transfusions which maybe opec.~ 
a ted (the· arrows indicate the Qirection of the transfusion) I 

,_•! ;•'l' ·n ,[·J• .• :' -~T'?"f I• 

.: UNIVERSAl- DONOR , • , , 
·~··-'-Jflt l!flt.·~··:~··.-·. 

'.j"' ~7·,; ~~.··' :.:~· ..... ::·~~:::.· 
A/•/, '·~~~ ~·o 

Ill t! I ''~:H., l1 
~~~,~ \ j;, /0 
I '~:--,_ ~ 1/ 
.t!., ~. AI ,.i/ . 

. t ·, UNIVERSA.L RECI~IENT. ,. , 
1.1.: r. _ J"ip~l~ 4. ·J '· !,n.; 

;s Nevel"thelels;· ·tt 'has bMil sough\- to . explat• certstn.·, very· ·rare, ... 
accident.• whieb have oeourred in the. OOW'Se of t.ranatusions with .the, 
blood ol a univenal donor (group 0), by tbe presence or anti-A and 
anti-8 antibodies. This theory wu widely accepted In many e&un•' 
trtea. b•t II eeTtainiY not Ia accordance with the facta~ tor transfusion~> 
from ooe croup to anot.her produoe identical accldenta., with tbe eamer 
frequency. It would seem, &n the other hand, that a certain r61e In 
the pathogenesis or theee accidents is to be attributed to the antigenic 
factor RH. We cannot here deal witb this u yet incompletely eluci
dated question. Other antigenic facton (M, N, P:, ,H, etc.) eontained1 In the red cells do not app~r t& play any P•.~\,, 1 · 
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• ldenillloatlon of Blood Groups. .. , • · · 
Classic method : employ stat:.dard sera A and B; provided 

by an authorised laboratory. Place on a glass slide, marked 
at the left edge with the letter A and at the right edge 
with the letter B, a drop of the corresponding standard 
eera. · Extract, by a puncture of the finger or lobe of the 
ear, one or two drops of blood and dilute in 1· cc. of saline 
solution. :Mix one drop of the red cell suspension thus 
obtained with serum A and a second drop with serum B. 
Mix thoroughly by inclining the slide in various directions. 
After some minutes, examine on a white well-lighted back
ground. If the mixture remains homogeneous, there is no 
agglutination. If lumpa appear (resembling powdered brick), 
there is agglutination. , , 

There are four possibilities : 

Standard 
Serum A 
.. ,_;-, .,f ,.. 

+. 
. -+. 

TABLE III 
Standard . ;, Group to wbleb tho 
Serum B unknown IUbject belonp 

-~ .- •·'l'''A ·.1! 
.....-..!.I' l. ~l•h ,,B' +. ·.. •· AB· 
...-rl ~.,,,". -~,·. 0 .. 

+ - agglutination. •,. - ,..; no agglutination.. · · •. 
' J ' '., ' ••• ~ ' • ' t ., '1 • 

. In· some persons, the red cells containing antigea A 
(group A or AB) are agglutinated by ·B sera (anti-A) with 
much greater difficulty than is normal. Absorption experi
ments show that, in such cases, it ia a question ·Of :very 
slightly different 1 varieties of Antigen • A . (sub-groups A1, 

A., A1B, etc.). ·Agglutination may be so slight ·that1 on. 
reading the results, there is a danger of wrongly regardinfr 
a subject A1 as belonging to the " universal donor." group 
(0), or a subject ArB as belonging. to group-B. • Ae the 
anti-A agglutinins of 0 sera are much more active· thau 
those of anti-B sera, it is advisable, in; order to avoid .the 

. error in question1· to supplement: the classic· method d..., 
scribed above by also using a drop ol standard serum o, 
Accordingly, 3 dropa ol atandard sera will be placec:l on the • 

18 



274 HANDBOOK OF. ·INFECTIOUS· DISEASES 

slid&-from left to right~ serum A;·aerum··B and serum 0. 
The following table !lhows the possible result$:. 

· · - · • ,I d __ _,I. I 
· .... j .,,,,, 

TABLIIlV 
•:·-

Standard · StaDdard · · · . ', , . Standard 1 Group to wblcb the ..,_ 
Senun,A, Senlm B.:.JI '~_,,,Serum~, -.~wa IUbject. btlonaa . 

...;....··;\.· +··: (; '·' j -,-, ·:,il + •t ··,;, ''I!• -~;·A 

•i+"-~ .:• ........ ~-· f,.,_-••. ,:" :+,I ''l'l''•· I•·B· I!' ...... . 

... If·+···~ ·+ .11 Pi -1- -··
1 t +"';.-,!1, ',{I :-AB''''~'J !/ 

. :_.......r · --~·· ,._.,_.,, ., r J ;. r _, -_,....., .,., .' ,, .. ·,: :Q.-rl-'"" ;··•rt 

• ; , ;,. , r ' •r · · • · · : · ~ ·• 1 .-: ' ' 1 r. ·I' • • - · , t ' , ·, · J J r I . • . . 1, 

Seta of tho A sub-groupe may give the following reactions : 
(+)or - + '··•·•li'A1 A1 " "''

11 

(+),usually- . ,...,,,.,,_,,,! 1m·iAoB- .... ,;·, 

+ - agglutination. 111 ' ( +): - slight agglutination . 
. , 1 ' ··1 .,, • ,,,....,._-=no agglutination. 
~· '. ) •• J Lo •• : ' ' .. • ' • " ... 

For the' purposes of transfusion, persons belonging to 
sub-groups · Ao and A1 will be regarded as belongintt to 
group A---1.•.. they may be given the blood of subject$ 
belongin~ to groups A and 0 and may give their blood to 
any subject belonging to group A. Similarly,. subjects of 
sub-group A.B will be treated as though they belonged to 
group AB.. ln spite of the assertioue of some authorities, 
it has not beeD proved that the existence of sub-groups ia 
the cause of certain accidents. "As regards Antigell B. 110 
sub-groups exist,. at least in Europe. 111 .l·.,d -,, .. ~ ~ ~·~~·~~~~ 
. In order to avoid errore which might have eerious con.. 

aequences, it ia · indaspMCSab16, ·in addition to the -above
mentioned precautions, also to carry out a counter-checlo-. 
thot is to say, to ascertain -the agglutinins of tho unknown 
-..m· with the aid of A and B standard red cells. , On each 
extremity of a lllide marked with the letters A and B, . a 
drop of the anknown serum is placed. The serum musl bH 
fwetJiotosly. lw• ·'-lwaled (by heating f~. 30 .minutes to 
132.8• F, (S60C.)), as isoagglutination is much diminished 
when IleA ·U, lresh., Mix with the dro~ at, t;be end .. of tho 
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slide marked A· a drop of 8.' suspension of A standard red 
cells (3-1%); with the drop at the end marked.13 a drop oi 
a suspension of 13 standard red cells. , , .. · 

.Below are indicated the four possible results : 
. !• '.. . l '., '· ' . 

~- I ': • ' l ··.' TABLE y 
A Staadanl, 1 .. I''"'B St.andanl-1- .. , .. Groupofunk.Dowu 
. R.B.C.'e 1 •.• •.ILB.C.'a, .u ,L •. -au.bje~l. · 

'·,:;•J ;;,;-r. ~,· .. ·,:1 ~~-• ~.1r',.: ~~A: .. 
··~·., +-r.::·-· ·,_,I ot~ t11·, -t ·• t ,B. 
•~ ,._..., · · ·· ~.-... ,.~-~.....-..···.···•·•I!•""""'''JAB·-" 
:• I'+··' • ., '•ti•' ~'''+'''I '' 1 ,., 0 
• I • • ( ~ • t ' ' i ' . ' 

+ =-·agglutination.· · · ·-- no agglutination. 
. ·t' '·• . 

•" 

This counter-check constitutes not only an indispensable 
means of verifying the grouping previously arrived at with 
regard to the unknown red cells, but also makes it possible 
to avoid errors due to .weak agglutinogen& (Ao, Ao), since 
agglutinins are, ahvays readily ascertainable. '' 

,i . • , ' ' ,, 

,The .. Technique, .o~,,'J'ransfuslon,. 
:: A transfusion is made with blood, either 'pure; or mixed 
with substances which prevent its coagulation (stabilised 
blood).·· Modem apparatus can, as a rule, be used for either 
of these proceedings. . There are numerous models, with 
twu or three channels ; in the latter case, one of the channels 
serves to draw in normal saline (which may or may not be 
citrated) by means of which the syringe and the tubes of 
the apparatus. can readily be rinsed during the actual 
operation. · It also makes it possible to inject the patient 
with any solution (separately or together with the trans
fused blood) .without mterrupting the transfusion. 

The transfusion of pure blood. ( l} Sterilise the apparatus, syringes, 
aeedlee, Joint• and rubber tubfll (by boUing for 20 minutee); (2) make 
the donor and receptor Ue aide by side; t3) disinfect the parte to be 
operated u~oo; (4) puncture the respective veins of the donor and 
receptor •; {5) draw the- blood of the donor -into tha ayringe and. empty 
.-;-;=c-:: . .. . . . . . .. .. 

• Ways of injectlort: whlth may be u1ed If the vein• generally u~ed 
cannot be employed: ?eins or a lower limb, an external jugular vein, 
the upper •inus longilurlinali•, the epicranial veins, intra-oaaeoul bijec- • 
tioD (parU~ularly by puncture of the sternum}.. . · · · · 
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the teboo of olr; (6) adjuot the 011tlet tube to the joint of the rec:eptor'o 
needle; (7) Inject the required quantity of blood; (8) withdraw the 
Deed! e. and apply a dreuing.- · ' ' - '· . · • .- : · 

Preeoufione. (a} Lubrieate tbe'l)'l'lnge,· 'tubet,' needl-. •ta~ beleN 
UH with eterillsed paraOla oil • (b} alway .. llave one- or two 1pare 
eyrin..,_ in eau the piston abould auddenly cease to function properly 
(apparatu• with three tub• make it poaai:ble to rinse the syringe without 
c.bangiDI' it) ; (cJ tramfuH tlowly (S to 10 ec. rer minute) but conti
nuously ; any pau~e promotM the f011D8tion o clot.; (dJ be careful 
not to pusb the injection in the wroag direction (from the patient to 
the donor) ; (eJ watch the reaction• of the patient; (/) alter the fint 
20 cc.., atop or collliderabJy •low down the t.ranafu11on for a minute or 
two and observe the patient ; ahould alarming tymptom• appear 
(disturbancea of the circulation aDd respiration, lumbar pains) etop the 
transfueion immediately (OEHL•cKBR'a biological lull ; (g) do not 
forget continually to control the quantity or blood injected. Control 
tbe apeed of tbe iDject.ioo.~ Note the total duration ol tha transfusion. 

, The lranafu.sion of alabililed blood. This baa numerous advantages : 
tbe blood tt eaey t.e handle• traBSportabJe and can be kept; ttl quality 
AI parant.eed ; the eperat.or h• not to c.ncera himaell with the donor,; 
it il unneceuary for the donor to be present • the vaselining and paral:
tlning of the apparatus ta unnecessary as the blood does not coagulate; 
It II poeaible &o iDJect slowly, evea drop by droft (- blood pufuaion) C 
It il po11ible to ·admini1ter ma11ive &.ramfua&ODI •. nservet alwaya 
available; rapidity of action in case of emergency. ~n the great majo
rity of ca181 results are obtained similar to those wl~h pure blood. 

Teehnique. Sterilise and disinfect tnstnnnentl and the part1 to be 
or.erated on, u in the case of pure blood ; homogenise the preeerved 
b ood bv gently turning the receptacle (flask OJ' ampoule) upside down 
eeveral limes ; H the blood has been kept ID tha refrigerator, tt mullt 
be warmed to room \emperature ·or a little above \not above 951•F. 
(85•C.) • open the 11aak, insert the aspirating tube 01 the ayringe and 
empty It of etr; puncture the receptor'• vein ; adjust the outlet tube 
to the ueedle; Inject the required quau.Uty &lowly ; withdraw needle c 
epply. dreuiq. •• r' •j' ' I. 1 r• , '-.I 1' , , .• ...,,.. 

•. PI'Ct:IJution.t. Make aun t.hat. the preaerved blood Ia not bemolyud 
(a zone of hemolysis 1-2 em. in thickneas above the layer of red ceiJs 11 
admissible) ; U the ftask contains visible clote, I& ll better not to use ft. 
Make IUrl that the aspiraUng tube il provided with a Alter which will 
prevent smaJI clot& from pusing (a ailk aifting-clot.h) ; do not omit 
0EHLECKBR'a biological teat (injeet 20 ce. i pause tor 2 minutes; 
continue only II thent II no reaction).; Transtute slowJJ ·(6-10 cc. 
per minute). -- , · ~ • .• . .,. , ... , \ 

ONerv41iotN ooncefrlinf tM preparotion, C011Mt'Nii011 end 1nJn1porf o1 
.,obiliM/d •lood. The antkoagulan• at preeen• moat ued 11 aodiwu 
citrate 1 notwithstanding ita anti--coagulation properties, U. in no way 
dlmlnisbee the hemostatic action of t.ranafuaed blood. Po•t-transfusionaJ 
abivering il not, aa eome have auppoted, due to it ; on the contrary£ 
during the pre~en\ war, it baa been fouDC:l that reaeLiona are Jell frequen 
with preaerved bloocL Moreovu, lar from beioa harmful, these reac-
tions appear to nrve a unlul purpoM 1A many ca1e1 ( t.bey impart • 

1
1timulua to UM body), 1 
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: · Notwttluotandlng the merltl of oodium citrate, It lo probable tba\, '
\he futw-e, anti-coagulanta of the heparin type wUI be used. 

With the technique now employed. there are no longer any grounds 
for preferrinr pure blood to stabilised blood : moreover. the latter .:aa 
INt Injected immediately alter It b .. been takeo (fresh otabilloed blood), 

Hemol)'lil il the chief alteration in blood which takes place durina 
conservation. It may be considerably retarded by adding glucose and 
a very Uttlt todi1.&Jit_: cblorid" to \he .cltrat.e., .. · We reco.m.Dlend ,the 
followlq formula: .1 ., .:-1 t .# • • 

. Twlc&-distUied water •· ...... •., • •-··, ,_ ~· .~. _ J,(M)O •· liDo. 
Sodium citrate.' •. , •. -:,,. , , •. _; . , , .: . 5 IIIII• .. 

J'Gtucowe · · ,_. f. 1" ·' ....... - .. • • · • • 40 liD' 
Sodium -d.J~rid~:.: .; ,z ~~: :·~i : ·:. : -; .. ·Y 8.5 ~-

_,.' . ,. • • . t 1 • • ' ' •• ' • ".' - • •• ' ' 

, . Mixed with this solution In equal quantltleoil blood may be kept lor 
at least 3 weeks at a temperature of 85.6......0. •F. (2L60C.). ·By belq 
tbu1 diluted, it don BOt Joae ita waluable eolloldal waropertta.. It may 
also be prepared with concentrated 10lutiona ao Ula$, d.ilutioa ,.-UI -be 
lnsigolftcant. . · · · 
" Tho taking ol blood muat be olrected under r111Qrously aMPtle ooudl
tion• 'bacteriological control).• U. must be kept a\ a tow temperature 
during transport and •• far aa possible sbakinc and disturbance must 
be avoided. To this end, boxes with Inner casings, fitted with Oxecl 
Un aontalnen to -bokt the flask" are Uled.. • Alter th• contaU... bav. 
baeD IIIOII'd. .. lbalf are entirely MUl'Oilll<led wit!> ice. , . -,. , · 

·". Trallsluslon of Plasma and Serum. 

-~"~ observtltioru•' ·When traDllfusioa is •reso!Ud· to 
to make good massive toss· <of ·blood ·(haemorrhages, &hock. 
collapse), the introduction of red cells is of less importan011; 
the anoxzmia being. due to. an insufficient tlow of blood 
which causes the empty heart to contract to no purpose
and not to the lack of red cells. · The salutary efiect of the 
transfusion is in this case mainly mechanical. Notwith· 
standing the little -value o1 transfused red cells in cases o1 
.this· kind,. the introduction· of. blood into the receptor's 
vessels cannot .. be . replaced . by., tho injection of artificial 
aerum, since. non-colloidal solutione are rapidly eliminated 
in the tissues and by the kidneys. Unlike saline or sugar 
(iso- or hypertonic) solutions which only produce a transitory 
effect and cannot therefore ensure survival, blood serum 
and plasma can be •uccessfully substituted for blood. A1J 
a rule, serum is to be preferred because it does not coagulate. • 
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Plasma and serum can also,· in many cases, be substituted 
for blood in the course of infectious diseases. , There is the 
aame enduring replacement of lost fluid, . the same yield U. 
proteins and antibodies· and the same non-specific ·stimu.o 
lative action as with whole blood.· ' · . " -. · . ·' · 
, • · • ' I 'I o . • ·•··I··' 

TeclafliqtU.' Identical with that for the transfusion of 
stabilised blood. . ' . " . . ' 

Ad11a"tages. 'fhese substitutes for blood are not arlversely 
affected by shaking, disturbance, and variations of temper· 
ature which are difficult to avoid during transportation. 
They can be kept practically idefinitely and a low temper· 
ature is not essential ; there IS no _need to identify the donors' 
groups ; mixtures of several sera are possible and even to 
be recommended. :· · ··' .. · ·· 1 • t· ·•· q ,-. •· " I> 

TriJfiS{vsi1110 aceideflls,,,. (a) Serious accidents, which are 
always immediate, due to ifiCompatibility of blood can be 
averted by having due regard to the blood-groups. Symp-; 
toms of alann-: anxiety, excitement, oppression, dyspnea. 
redness, pallor, cyani>sis of the face, violent lumbar, ahdoJ 
minal or epigastric pains. Disturbances of the circulation 
(collapse), respiration, or of kidney functions (oliguria, 
anuria) which ensue, if the· transfusion has not been stopped 
in time, are often followed by death. The cause is hemolysis 
of the injected red cells ' (" hemolytic shock "). Treat'"""'· 
Transfuse 200-300 cc. of compatible blood ; administer 
alkaJine SUbstances.! ·. '' t· •: J,, It , ·•. · ,.,.. • '• 

: "(b) As opposed to these serious but avoidable accidents 
of incompatibility, the transfusion of compatib/4 blood is 
often followed by slight disorders, 'of unknown cause and 
therefore unavoidable. They usually occur after tla1 trans• 
fusion, between 15 minutes and 2 or 3 hours afterwards, 
eometimes more. They disappear witlaoul lroat....m within 
a period varying from a few mmutes to a few hours. Symp
toms (varying very much in intensity) : shivering, hyper
thermia, headache, more rarely, nausea, vomiting,' nettle
rash, erythema, oedema; ·The term " shock " often used to 

' ' I; ' •.• I' ... 
· ·a Notwtth•tandi~g hemoJ)"'i1, ~emorlobinurla and hemorloblnemta 
dcf DOl aece~aarily follow.·· r 



describe thes& posi-lrtJfiS/tUitnl reiJCiiotu tends to confusion 
and should not be used, a& the cmuiec;tion with anaphylactic 
symptoms is not established and a clear differentiation 
from hemolytic_,shoc~ is c:ssent,ial •• - A , r .J ~,. :. , • · 
. TransfusiomJ -&f· pias.U. and-·aerum'ftlay .,&10Ji0wed by 
post-transfusi~ •• ~!!~ betJ\!.~ BY! J\fmolytic shock. 
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CHAPrER XI 

SULPHONAMIDE .TREATMENT,JN' 
INFECTIOUS DISEASES 

Sulphuric 
aclcl 

8ulphanlllc 
aclcl 

SulphanUawide 

Chemical Dala. 
The fundamental basis of sulpbonamides is a aimi?le 

derivative of sulpbanilic acid : amide of sulpbanilic &Cld. 
The name of th18 composition St4lploanilamidtJ is derived 
from the substances wh1cb compose it-i.• .• sulphuric acid 
(SO, H.J and aniline NH1 .C1 H 1, and bas been officially 
adopted in America by the " Council of Phannacy and 
Chemistry ". With re!!ard to the sulphonamides which are 
obtained by aubstitubon either in the NH1 group or the 
so, NH1 group, American authorities have proposed that 
ammic nitrogen should be designated as N' and that of 
the sulphonic group as N•. In the case of substitutions in 
the N 1 group, the Council of Pharmacy and Chemistry bas 
adopted the following abbreviations : Jwlploa-pyridi,..s, 
lulploa-tloiaJols, •wlploa-guanidines, etc. 

Basil: component: Sulphanilamide (Septoplix, Prontalbin, 
• Prontylin, 1162 F, Sulphamidol, Gombardol). 



IULPHONAYIDES 

- DERIVATIVES OBTAINED BY REPLACEMENT OP THE N• 
(aminic nitrogen): Prontosil rulwum, soluble Prontosil, 
Rubiazol, Seplllzin, Solu-Septarin. 

DERIVATIVES OBTAINED BY REPLACEMENT OP THE N1 

( sulphonic nitrogen) : 
Sulpha-pyridine: EubtJSinum, Sulfapyridiru, Dagenan, 693 

M 6- B, Haplocil, Sulforonin. 
~ Sulpha-thlazol: Eletulron, Cibazol, Thiazomide, Ultra-septyl, 
L.ucosil, Globucid. . . 

Sulpha-ruanldlne ~ Sulfaguanidine. 
Sulpha-pyrimidine : Sulfadillrin, Diazil, Pyrimal; also : 

Albucid, lrgamid, Uliron, Neo-Uliron, Uliron C. 
CoMPOUNDS OP THE DIPHENYLSULPHONIC SERIES : Roditon, 

Tibatin, Promin. 
~ OTHER COMPOUNDS: Marfanil, Amonal A. 

Action of Sulphonamldes. 

The idea that the anti-bacterial action of sulphonamide& 
was due solely to the stimulation of the body's, natural 
means of defence, the reticulo-endothelial system, etc., has 
undergone considerable modification in recent times. It 
remains true, however, that it would be very difficult, in 
the light of the researches so far conducted, to conceive 
this anti-bacterial activity against infectious agents as 
exercised independently of the co-operation of the body's 
means of defence. 
· Recent researches (STAMP, GREEN) have brought to 
light in cultures (Streptococcus, Brucella abortus, etc.) a 
substance possessing the power of inhibiting the bacterio
static action of sulphonamide&. 

Wooos has isolated, in cultures of yeast, a substance 
chemically very much like para-amino-benzoic acid, and 
it is known that this acid is an important factor in the 
growth of a whole series of micro-organisms and that it 
has an inhibitory effect on sulphonamide&. KuHN caUs it 
villlmin H and regards it as an integral part of the enzymatic 
system (which governs the metabolism of bacteria). • 
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·'Its chemical structure •closely resembles that af aulpho-
namides.\ ,,. ··;·:. ,.~ 1. ,. ·.n . .., .,\·' 

.,uoocQNH~· ··- ~o.;o.~~<:··· 
\ ,. ' • > .. Factor of.gro'l'rlh-<. , , · Inhibitory factor, of•;iu2 

. (releued by the sulpb_.. .. , ',/ 
· nllamldo moleeule). ' · 

.. 'By the aCtion Of sulphonamideS, this important factOi in 
the metabolism of bacteria (vitamin H ') IS replaced to an 
extent which varies in ·different microblc•speciea and with 
their sensitiveness to the action of sulpbone.mid~.r1.1 1 1,2 

' IndicaUons. 1 '·.' · ··• ' ,. ·' 1 
'' ' ' o i ' I Streptococcallnfectlons. All streptococcal mfections bene-
fit by treatment with sulphonamides. The best results are 
obtained with azoic derivatives (Prontozil, Rubiazol), which 
eeem to exercise a more definite action on the streptococcus. 

Erysipelas aflll ~reptococcal, sore cthroal are treated by 
administering 2-3 gm. of Prontozil or Rubiazol daily for 
a or 3 clays,. continuing with decreasing doses for. •· further 
6 or 7 days •. ~ i ~ , ··, 11 •• 1, • , . • • •• · • .1, . :• ~~. . • 

. . I• pwrpmu sepsis, the specific treatment (serum, vaccine 
and unmuno-transfusion) is combined with sulphonamide 
treatment with Tibatin,. which seems to have given the 
best results. The prescription is ,5-10 gm. of Tibatin daily 
by intramuscular or intravenous injection. The interval 
between injections . should not exceed II hours ; the fust 
injection sbould be of at least 2 gm. , .. . .. 

, lfl casu· of strept()C()Ccal ""'"i"fitis, it is recommended 
that,·with intravenous injection o Tibatin (,5-10 gm. daily 
and alao, if need be, 0 • .5 gm. daily by intraspinal injection) 
should be combined treatment with Prontosil or Rubiazol ; 
• dose of a-3 gm •. being administered daily .by 1114. ~r~owth. 
The duration of the treatment will depend on the examina.
tion of tbe cerebrospinal 11uid, to be carried, out daily. 
The foci of infection whence tbe meningitia originates must 
betreatedsurgically .. 11•;:.'' •. ;, 11. _.,.. •• ,·.·, 

i Cr. The Medloat' Uoe . br Bulphonamldn, Mtd. R11. Council 'War 
(. Memo. Ne. 10, tDd e.L H.M..S.o. Loodoa. Jla4&. ~ j 1 •• 'r· ., ; '· 
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, . In 'm1Jlip4KI lmllocardili$, encouraging results have been 
obtained with prolonged sulphonamide treatment. Sulpha
thiazola (Eleudron, Cibazol), owing to their reduced toxicity, 
afford the possibility of prolonged treatment ,without 
accidents .. The .treatment is begun with a daily dose of 
8 gm. of Eleudron or Cibazol and is continued with a -dose 
of 6 gm. daily for several months. . The chances of sue~ 
are increased if the treatment is begun early. _ , " .. , 1, • , 

. - Stlphyloeoecal , lnlecUons. ' Sulpha-thiawl$_ (Eleudmn, 
Cibazol) have a satisfactory action on staphylococcal infec.. 
tions.- The dosage depends on the severity of the infection 
and the site of the lesions. On the average, it is recommended 
that '5 gm, ·of. Eleudron or Cibazol be given the ISt day, 
4 gm. the 2nd, 3 the 3rd and 2 the 4th day, The tablets 
will be administered at 1 to 2 hours intervals. In serious 
cases (an acute malignant .staphylococcal infection of the 
face), up to 1.8 gm. paily for 15-20 days are prescribed (see 
f'enicilhn, p~, 288) ... , 1 :·~ "' 1 f • .~,·r· , :•-1·, ..... , 1·· •. 1 

Meningococcal lnlecUons. Sulpha-pyridines are especially 
recommended (Eubasinum, .. -Sulphapdridine, _, Dagenan), 
which appear to be the most active, an also sulpha-tbiazols 
(Eleudron, Cibazol), which, heing less toxic, make a more 
prolong~ tn;atment J>OS:Sible. . . . ,_'. __ ... " 
· · In eptdemtc cerelwosputlll menuogslts, a 1 daily dose of 
8-12 gm. for 2 to 4 days of one of the compounds above 
mentioned will be prescribed ; treatment will be exclusively 
j>er os. The treatment will be begun with a dose of 2 ~· 
and subsequently t gm. will be given every '4 hours (also 
during the night). Treatment will be continued with 
decreasing doses for a further 3-5 days, the ~erebrospinal 
ftuid being examined daily. ·' • • · • , · '"- ·• · ·. · -- . .r 

" Pneumococcal lnleoUons. In pm..mOt.ia;t. sulphonamide9 
have a marked effect on the temperature curve ; deferves
cence takes place • speedily in the form' ot- a 'crisis,; -lfhe 
general condition rapidly Improves and the signs of intoxi• 
cation lOOn disappear:. The most active sulphonamides 
ant: the aulpha-th•awls (Eieudron, Cibazol) and the aulpha
pyridines (Eubasinum, . Sulphapyridine. . Dagenan) •. - The 
prescription is 8-10 gm. daily iOl' 3 to. 4 days, with a j:Oilt'• 
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mencing dose of :z· gm. followed ·by 1 gm. 'every 4 hours 
(also during the night)• .. ·The treatment will be continued 
with decreasing doses ·for • or 3 days after the total· disO 
appearance of clinical aymptoma.· · '' • · ··· · ··• .,, ' ·· •·· 
l ' In ~ot:ctd trlefltt~gilis; the doses may "be increased 
to 15 gm. per day, to be administered exclusive:r by the 
mouth, ·in combmation with specific serum an vaccine 
treatment. .. ;,,,, ;lo,... l<j d )!I·.,' ,,; · • 1 •1 •'II ''t, 

. ' Gonocoecal lnfecUoniL -Shock treatment with sulpha
thiazola (Eieudron, Cibazol). The prescription ie 5 gm. in 
a daY'-I gm. every hour-for 2 days. If necessary, the 
treatment will be repeated after an interval of at least 
1 week.• Amino-benzo-sulphones may -also be used- (Uliron1 

·Neo-Uiiron, Albacid). · · ' • ·• " : · · •. · · ' 
'·'Plague. Encouraging results have ·been obtained with 
Prontosil, Dageuau, 116:1 F and 693 M &: B ; 6-8 gm. daily 
in bubonic plague continued for ten days after defervescence. 
Intramuscular injections of Solu-Dagenan (2-3 ampoules 
daily).. ,, • . . '"'" '. ' '·. 

Simple· ehancre. There are i:ases which are beneficially 
·affected bv shock treatment with Eleudron, _Eubasinum, 
Albucid, Sulphapyridine or Uliron. . . · . , , 
. Brneellosls. The sulpha-thiazols (Eieudron, Cibazol), and 
the sulphapyridines (Eubasinum, Sulphapyridine) have been 
tried with success .. To begin with, the dose is 5 gm. per 
day ; the treatment is continued with decreasing doses for 
a week. After an interval of one week, the treatment should 
,be .repeated. . ' ' . . ' ' .. 
! Baelllai'J dysentei'J. Excellent results, particularly with 
the sulpha-thiazols (Eieudron, Cibazol). The prescriptioa 
is 5-7 gm. daily for i-6 days. Sulpha~uanidine bas also 
proved very successfu , · ' 

! ' ' 

··· B. eon lnfectloRJ. In some cases good resulta have been 
obtained with aulpha-thiazola and even better with •ulpha-
.guan.idinee. • ,.. 'l • ; .'•l ' ' . I o J • • : 1 l 

' Drtentii'J-llke entlrltls. · ' Is definitely benefited ; cure 
followt in a few hours. Sulpha-thiazols (Eleudron, Cibazol), 

< .. .., gill. daily for 3-5 days. • . . . 
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'" G• gangrene. · Simultaneously with the anti-gan~e
serum treatment, Marfanil-Prontalt~J:':Jder is appbed to 
the surgically treated wound and · is t~rescribed to 
be taken by mouth : 6-8 gm. daily, beginning w1th a doo;e of 
2 gm. and continuing with I gm. at intervals of 4-6 hours 
(also during the night). 

Cholera. Tteatment·: .,.,;;tb. ~suipha~thlaWlS' and sulpha
guanidin~mightJ>,_triecJ:-,:'1 n.'_;(i c .'o·;ci.·~ ·1,) 

Epldemle eneephalltls. Sulphonamide treatment has been 
tried, ·sometimes with success .. ' J. • .: • • • · · '· L.• . · • ' 
•· , I I !•· _,-, · . • I • · · . ,. 

:. Poradenltls. In addition to specific and antimony treat
ment, sulphonamide treatment maY. be t~rescribed : one of 
the su!pha-tltiazols (E!eudron or C•hazol) , to be taken per. 
os and Marfani1 to be applied locally. ' ' ' ' : 

'. • . f1 

Accidents; 
1' · Accidents tre caused 'by too large doses or· by too pro
longed 'treatment and · by:· neglect of contra-indications; 
Intolerance take the form ·of gastric disorderS, ·headache 
giddiness, asthenia and general or local rashes. • Seriou• 
accidents are characterised by· cyanosis, sulphemoglobi
llllelnia, aruemia, agranulocytosis and even death. • Anuria 
due to crystallisation of the ·drug in the ureters has been 
observed, especiall:y in children;·· ·' -· · • " · ' · ' · · 

... '-···f .. , -.. t .... ,': .• 

· · General lndlcaUons. 
.. Sulphonamides s~ould alw.af$. ~ giv~ · aftet ni~ and 
Wlth .. large quantity of llUld.c"·', . 1 , · , 

. -. ' " - . ' . . 
, . Contra-lDdleaUons. • · . , , .. , 

1 "Hepatic or renal insufficienc:y and cachexia.' 
' , , J ., t I '• - ' • . :. - • • ~- ' 

' lnoompaUblliUeL · 1 
'"' '" 

• Foods rich in sulphur (eggs, etc.), drugs with a sulphur 
base (sodium. sulphate, magnesium sulphate, etc.) and 
antipyretics (pyramidon, antipyrine, etc.). 
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-~ Tobaeco,' ak:ohdl.rl Fatigue, and r undue exposora> ~ -the 
IUD are to be avoided. ·' 1'' ·' ••.• ,~r; •. lull ,l .r, 'h'lll . '·' ,...._ 

•· Sulpltonamitk 'Weatment suppkmeftll but rloes · wol replaei 
elassie medical ( spec1 fie atul non-spec1 fie) rw surgicaltreatmenl; 

, , ;"''·ANTI-BIOTIC PRODUCTS' .r. 
of Microbic Origin (Fungi, Bacteria). 

•; • , , I! r • · : • # , :' •· •' ·• 1 • ' ~ · 

The range of methods of treatment of microbic infectiont 
has been extended by a series of products obtained. from 
cultures of different fungi and tram certain bacteria. ··"rheir 
action is characterised by · a very active bacteriostatic 
power in respect of a considerable number of microbic 
species. ·" · · ' · · · "· · · · · · 

Penl~l~ 
In 1929. FLEMING observed that colonies of Penicillium 

110latwm contaminating a culture of staphylococci prevented 
this 11erm from developing. • The liltrates of the fungus 
contain a substance, since known as Peni&illin, which baa 
a great power of inhibiting the development of certain 
germs, is non-poisonous to animals and, bas no e.ffect on tht~ 
normal functiont of leucocytes. •'. . .. . , , ' , . . . . 

Subsequent researches by British and, American workers 
established the methods for the J:'ition and purifi
cation of penicillin, and de.fi.ne!l ~ta . teriostatic properties 
and therapeutic effects. , . . . , 
' The present preparation''necessltates· complicated pro
cesses which render its mass production somewhat difiicult. 
A modified Czapeck-Dox culture medium, buffered by 
phosphate mixtures to maintain· a •pH (between 6 and 7) 
favourable to the stability of the solution, promotes a goOd 
development and an increased yield of active principles. 
After culture for 10 ~.a~}.Jl.!~~ .. ~~um, the activity of 

, : • Leap• of ·Red· Croa Socletl• :· ., HurJitn'e, Blolofa, 1 Metllclree • 
fNalu anfl. AbalTGCI•J 1944, No. 2 Note ~o. 91. , ~> .• ~ 

HALLAUER, C., W£TTITBJI'\If A., fu~:::aaN., G., Schw. med. Wachr. 1944, 
C.f4.611-629, , ··• ,_I,J .'1 •,oJ, ,•I" l' o (I~- I J,,, ollro 



PENlCU.UN · 

the filtrate equals 6-to international units~ per cc.. (an arbi
trary unit • adopted by the author in bis experiments). The 
extraction :and concenttation of penicillin, according to 
the method of ABRAHAM & CHAIN, makes it possible to 
obtain a solution . of sodium- salts of J>""icillin containing 
:aoo-tooo intemat. units per cc. From tbis solution is obtained 
the sodium salt containing 20 to 50 units per mgm. ; this 
salt is nsed for parenteral tteatment, while the calcium salt 
is generally used for local applications.. . . · . •· .. · . · 
, Penicillin is a very unstable substance : it does not resist 

boiling, . or the action of certain. bacterial · enzymes,· of 
acids « alkalis, of hydrogen peroxide, or even contact: 
with the ions of heavy metals such as copper or lead. , 
• The bacteriostatic action of penicillin is very intense with 
regard to certain species of microbes: the very weak dilu. 
tiona indicated below completely inhibit their growth : 

N. forwrt'laoeu.-~. ·~ ~.: .;'. r·: 2,000,000 
N. mtJ&i.•gitidis ~. ' •. ' .. . .. ·... ... •. I : 1,000,000' 
Sl~ aureu.~.: ·•·. _,.. ... i . ...-. ·• -• '• 1: J,ooo,ooo · 
·B. antlaracis . . t.~ .• • • .. ~ • • , • ... •. ·l : 1,ooo,ooo 
Act. bouis ( htlminis) • • ·• , • ' .· 1 : 1,000,000 
Cl. 18tani • ~ :. , .: • .... · .•.. · , · 1 c I,ooo.ooo 
Cl. ~~~el,hii . .... - •· .~ •• ···. '• 1·: ·1,500,ooo 
Cl. septicum. . .. . • . . • . '1 : 300,000 

. Cl-.- Dedemaliens~ It •• ' •• • - • - • • ·I : . 300,000-
St. viridans • . • • • . •. ., ~ .. ' : , 625,000 . 
Ptle14mO&OCCW .• .-. • • • · • ~ .• • ~: 1 :. 250,000 . 
C. diphtheri_u (mitis) • ••. , . • 1 : 125,000 
C., d1phthcr•u ( gravss) , .• • • • , 1 : 32,000 

The absorption of penicillin is very rapid when adminis
teted by subcutaneous or inttamoscular ·injection. It is 
speedily eliminated in the urine, bile and saliva,. but not 
in tears or the pancreatic juice. So far there is no chemical 
method· of ascertaining th& presence of penicillin in the 
blood and this can. only. be demonstrated by its bacterio-

' ' . ·, : ,, 
. 1 Tbe lnLerutio.nal Conference held. in London in Octobw 1944, 

under the auspices of the Health Organisation of tbe L.o.N., whkb 
atandardised penicillin adopted a unit which is practically identical to 
&.he proviaiooal one cboun by FLoaav and k.nowD. u the Oxford vnJt. • 
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static action. According to FLExiNG, · the destruction of 
germs attacked by penicillin is always effected with ·the 
aid of the body's cells, immunity ~eactiona playing an
important part. .. · · " ' • , , · . · , r 

Penicillin cannot be administered by the mouth, 88 it ia 
destroyed by the hydrochloric acid of the gastric juicea, o~ 
by the ~m, 88 it would be destroyed by the bacterial 
enzymes. • Tbe parenteral administration of. penicillin 
necessitates large quantities of the substance, as much 88 
nearly 2 million units.· · Local application· is much more 
economical and constitutes the best method for the treatJ 
meot of infected wounds, sinusitis, mastoiditis, osteomye. 
litis, infected burns,· certain infections of the eyes, ·etc.. . " 

The ~Its of the clinical tests ncorded in the report of 
the " Committee on Chemo-Therapeutics and o~ ·Agents " 
relate to soo cases of septic diseases; 22 groups of investi• 
gaton having c:o-operated in these studies. • . . , 1 

Staploylocoual seplicamia : Among 91 cases· treated, 
there were 54 cures or remarkable improvements. In most of 
the cases, large doses were used (500,000 to 1,000,000 
units) ; the best results were observed when the treatment 
was continued fo~ at least ten days to a fortnight ; at the 
outset 10,000 uniu, every 2 ~ 3 houn, by intravenous or 
intramU!ICUiar injection. . . . . . • , · ' · 

Staploylocoual '"fectioru wlwtd 1wun-u. r ·137 cases 
treated ; 109 complete cures. · · 

Svlplwflamide-f'uisliflg swep~ococt:al tfl/tcliMU : 33 cases 
treated with generally favourable results. · · ' · ' 

Pt~tUJ1UJflia : 76 cases treated with favourable results, 
(average total dOS«< 100,000 units in 3 days)., .-
• • P--al ....,.;,.gilts : :u casee treated, 7 cures. . , ., 
· Svbtu"" ..,docdrtlilis : 17 cues treated; ~Its anfavour
able except for. 3 temporary improvements. '' : . · " • .•. 
· · Svlpltmulmide-f'lrisliflg fOI'O"'Ittlla : 129 cases treated; 
aU cured in· 48 houn, except 4 cases in which there ....,.. 
relapses (average doae 100,ooo-16o,ooo units in 48 hours). -· 

GeneraUy speaking, the dosage does not yet seem to have 
~n fixed with any degree of precision ; ,further investig

., at:iona are DeCeBsary ··- , 



PENICILUN 

W..,. IIIOUfltls : The local application of penicillin wu 
studied in North Africa by FLoREY a: CAIRNS with a group 
of ten surgeons. The treatment wu carried out either with 
a solution in distilled water containing 250 penicillin
calcium nnits per cc., or with a J?OW<:Ier in which this salt 
wu mixed with a sulphonamide m the proportion of soo, 
2,000 or s,ooo penicillin units to 1 gm. of sulpbanilamide. 
The results obtained with this treatment appear to have 
been excellent. They are better still if, from the beginning, 
the wound is sprinkled with the mixture of penicillin and 
sulphonamide. In complicated fractures, intravenous and 
intramuscular injections were used with good results. 
According to MciNTOSH cl SELBIE, in Cl. wel&/aii and Cl. 
oedematitmS infections, penicillin is more effective, while in 
Cl. upticum infections, sulpha-thiazol gives the best results, 
whence the advisability of combining the two therapeutics. 

Nolati• and pmati•, which are extracts of filtrates of 
certain strains of Pfti&illium .atatum, are, it seems, inactive 
in the body. 

PYOCYAIUN. 

Ia cblorofonn utraetl of eulturee of Pa~udomona PI/OCf/tllletJ, SCBON
TRAL ba1 auoeeeded ia klenttlying three aublt.ancee : puocuanin, alpha
•uphentuin and aoother eolourlu. aubstance. The ftrat two have bac
tericidal profertiee for many apeci• of aerma ; the third poueuea them 
Ia reaped o U.o cholera vibrio. 

TYaoTBNCIN. 

Du•oe A. HoTCHIUH have extncted from cultUI'M of B. bnui• a 
IUbttance aoluble in alcohol, Insoluble In water, which they call Tg,. 
fhrtetn. By the action of acetone and ether, thia aubstance II aeparated 
into 10luble Gramicidin, which Ia active againat gram-positive apeci81 
(particularly the cocci} and insoluble Tyrocidin, which il active against 
grarn-poeitive apeeiet and al10 agaiDit certain wram-negativa apeciea. 
Their Ull Ia limited to local treatment, which, it aeema, liveaencou.ragiq 
Nl\llt.a. Their toxicity for animala reslricta their 1111. 

PATVUtc. 

Pure Patulin, which baa been Isolated by 'RAtiTRtCK from culturee 
or Penicillium patulum, baa a bacteriottatlc action upon gram-positive 
.,erma and on certain gram-negative apeclea. More toxic than peni
cUUn, It Ia leta active than the latter on lfarn-rositive germs, but much 
more active on gram-negative aerms. Loca applications or patulin 
aaem to have more eftect than any other tubstance on the common cold. e 

18 
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CHAPTER xn 
' '. "!•I ,·1, ,,j •• • 

THE COLLECTION OF PATHOLOGICAL: 
···· ·sPECIMENS_ FOR BACTERIOLOGICAL, 

SEROLOGICAL/ETC.; DIAGNOSIS; '· 
THE CAPTURE OF ,VECTOR INSECTS, ETC. 

' I,.J. :..& 

General observations. Blood. 1 . Sputum. 
Fsecal matter. ··"-' 1 Purulenl endates. Urine. 
Pathological llpecimens collected at pos~mortem exami-
' nation. · Capture of 'V8Ctor insects (germs or virus). · 

Special methods for collection and despatch of. patho-' 
logical llpecimens to the Iaboratol'J'. 

, I 1 i - ~ • I • ' . . I. 1 • ; :; , , 

_GENERA~ .OBSERVATIONS :. : 
The accuracy of a laboratory diagnosis (whether bacterio-1 

logical or serological) depends to a great extent on the 
meth~s employed f?r the c~ollection of the pathological" 
material to be exammed. • ' · · · · .' 

· 1. 'Each specimen m~st be contained in a 'previously. 
sterilised receptacle (by prolonged !~oiling, il no a:utoclav~-. 
or sterilising oven is available). · ,', . . .•. .' : ' ', 

, 2... In the course of the collection of the spectmen, care 
must be taken to ;LVoid the introduction of traces of anti~ 1 
septic substances, which might interfere. with the _multi
pltcation of the ·pathogenic germ.' .. , , . ·, , . · .. '· . ' . 
. .l-: , O.ne receptacle for ea.ch pathological ,specimen, 

t 4• · Each zeceptacle must be labelled ;: the .label will give. 
the following information : ' · · 

?·1 (•) Nature of specimen;. . ... · ·,.: ... : 
~~. (b). Nam~ and christian name of patient l. 

(c) Locality ;J,. ;, I'- -L 'I.,' ol.l .•0. 1 ~--
(d) Date of collection ; 
(•) Provisional c!inicu dataij . 
(/) Examination required. · ' ; · . 

.5· Receptacles will be sent express tO 'the laboratory_ in' 
order to avoid any alteratioD ·in the specimen.···· ' 
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6. They will be packed in boxes Ol' chests, firmly closed 
so as to prevent their bein~ broken open, and to keef out 
light aad he&t (in. tropical countries); J J . I ! '· J :.I H · · 

1· _Each t:Jaekage will bear the'addres4 of_ tbe .lal,xntory 
and be mark~ ... -·!,~~tio~~a~~· ...... ~l T-;~.J·.:.~ 

~~·-...---, ~ J 1~ 

~BLOOD 
' ··r ',,_ 

~Ioo4 .Culture:"' 
, ~, 6 .I 

- In order to -identify pathogenic· germs · iD -the blood (th~ 
agents of typhoid fever, paratyphoid feveiS1 brucellosis, and 
other septiczmic infectious), a blood sample is taken with. 
~;ie;.: ~t; c.W.!~':~ti~~, ~~ !u,~seq.ue~J ;~~l;ltification of 

A.! a rule, it is advisable that the blood sample should 
be taken by the sta1l ·of the laboratory which is to perform 
the _eypmina,tiou.,,.' 

M aierial re,;.ireJ~ 
1.- A r.:.;..,. ~g.~·wiili"a ~"eedt~ ~.6-o:a·~~ ~~:i).;Ji:; 

inch) in diameter mounted ~ the syringe, _the whole 
previously' sterilised (autoclave, oven,' 'or prolonged boiling 
for balf-an-hour ill water with a pinch of borax or CO,Na.).' 

a. Appropriate _culture media. .. : · '' · · · ' ;·· · '' 
· j. · A constricting band (rubber' tube, 'elastic band, etC.) 

to a.rrest the circulation of the veins above the elbow joint;. 
4: Alcohol, ether, tincture of iodine, sterilised cotton-, 

wool, required for thoroughly cleansing the anterior surface 
of the elbow Or other part whence the blood is to be taken. 
Traces of tincture of iodine will be removed with alcohol and 
ether. I'• Ut.:t.':.,·!di 'Slll II('~!· l '1;j I 

When the puncture has been made, the· blood will be 
placed in culture- media. with•tbe usual ateriliaation of the 
opening of the tube in the flame of a spirit lamp• l 1 · · 

flltl);,,, - •• 

B. Bloo4 Smeara.: 
Ex ·na~· •.... "-'-'····j~Jl/J 

' Ami ·~~ f"eiJt'I'MA.a;.,-. ~y., f<J 'f' ~rf fill' lJ',f-.r '"'""1-..,i"{ ~ 
Blood pictur..leu~ formula. parasitQioglcal examl.~ro, 
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ation (malaria, relapsing fever, trichinia.sisJ filariasis, 
trypanosomiasis, etc.). 
PYef>aYatitJfl of 1M material. 

r. The glass slides will be perfectly clean and free from 
grease. For this purpose, they will be left for 12-24 hours 
in a solution of so gm. of potassium bichromate, roo cc. 
of sulphuric acid and,r,ooo cc. of water. 

2. Another method' consists in boiling slides in a S% 
solution of CO,Na. or in -soapy water. 

The slides are then carefully rinsed in water, distilled 
water or alcohol and dried with a piece of fine linen. 

3· They may also be held in the dame of a well-adjusted 
Bunsen burner (blue flame). \ :·i~ 
Collectioft. ·- ' \. · · ' 

Clean the skin (of the finger or lobe of the ear) with 
alcohol or ether, puncture with a fine Francke needle or 
an ordinary needfe (previously sterilised). 

(a) Blood smeaY. The. first drop of blood is wiped away 
and a second is collected on the surface of a slide (without 
touching the skin) ; the drop is spread in a thin smear by 
one movement with' the polished edge of another slide. 
The smear is then fanned (for l'apfd desiccation) to avoid 
the deformation of the bloodcells (Figure 5 (r-4)). 

(b) A thicll drop. 2 or ~drops of blood are placed on a 
slide and spread over a circular surface r em. in diameter, 
with the needle or the eqd pf an(!ther slide ;_it is dried under 
a cover (Figure 6 (5-9}).~ ·· · ' ·. 

The smears are then sent to the laboratory in a special 
box or in a white paper wrap{'ing, on which is written the 
name of the patient, the local•t¥~etc- --_; .. · 

(c) Collection of blood for serological examination or for 
the ascertainment of the blood group. · 

For an agglutittatiOfl ust, it is necessary to take 2 or 3 cc. 
of blood (typhoid or paratyphoid fevers, ·brucellosis, 
hzmorrhagic Jaundice, exanthema tic typhus, tular~emia, etc.). 

At least 10 cc. of blood is required for serological tests 
for syphilis (Bordet-Wassermann, Meinicke, Kahn, Citochol, 
Sachs-Geotg~, ,etc.) •. , "' 
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® 

® 

Figure 5. - Making blood 1meo..- -( 1-4). 
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®lb~~-=:=·=-~--
® I"""-_____ / 
0 

Figure 6. - Making a thick drop tUm (5-9). 
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The blood is taken either by pricking a finger (1-2 cc.) 
or by puncture of a vein (according to the method described 
for a blood-culture). To-evoid hemolysis of the blood, the 
receptacle (test-tube or small flask) most first be sterilised 
and thoroughly dried. Avoid antiseptics. Attach label with 
name, locality, examination reqou.d, etc. ; despatch to 
laboratory after coagolatioo has taken place. , 

For the purpose of ascertaining the blood group, 2 or 
3 drops of blood are placed in 2 or 3 cc. of saline solution 
and the t,ube is shaken after the addition of each drop; 
attach label ·with indications. ' 1 

(See special chapter.) 

,• SPUTUM 

ltuli&aliom : pneumonia,, broncho-pneumonia, tubercu
losis, :pulmonary glanders, pneumonic plague, psittacosis, 
whoopmg-coogb, etc. : 

The patient most rinse the mouth- with watel'-(preferably 
sterilised) before expectomting. The sputum will be collected 
in a sterilised receptacle, well, closed (with a cork).· Avoid 
antiseptics. Label with n~ indications fo., the exa
mination. Insist upon sputum being collected in the morning 
(particularly when Koch's bacillus is suspected).· 

Special f'llCOfflmetldati<W• l~ pestilential or highly 
contagious disease is suspected (plague, psittacosis, glanders, 
etc.), it is essmtitJl to mention the presumed clinical diagnosis. 

The bacteriological diagnosis of influenza or psittacosis 
:0 ~ton:;n:'!i:!r..by carryi~~u! a p~~~§e!licity test 

F.IECAL MATTER ,-----------------
ltuli&aliofu: cholera, typhoid and paratyphoid fevers, 

ba:ci!Ja?' and_ amc:ebic ~ysentery, food poisonmg of ~robic 
ongm, mtestinal paras1tes, etc. , 1 -

(a) Necessary quantity : _ so gm. _ for __ bacteriological 
examination. Parasitological examination requires I~er 
quantities and even an entire atool. Avoid admixture w1th 
urine. Collect in well-closed, previous! y sterilised, recep

, tacies; avoi4 .;uatiseptic:ar.J r 
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, (b) Intestinal worms sent to-the laboratory fol'l identif>.• 
cation should be preserved in water-ither pure or slightlyt. 
fonnalinised (S%) .. Avoid -alcohol. or· alcoholic solutions, 
concentrated fonnalin, etc. : do not wrap directly .in paper: 
or-linen, etc ... : .. ,·, l~t 1-·,J-'' ''I ..•. J •. : ; ...... r ,,.., ~_,., .. ,.:> 

(c) Packing. Each receptacle, wrapped in -proof' 
mtUerial with the stopper well .. secured with string, should 
be securely packed in a wOoden or metal box . 
. The bacteriological examination should be ~ed out 

within 4 to Ci houiS Jrom the time of collection. , .In special. 
circumstances, .the samples will be. sent in a box .with an 
inner casing and containing a fn!ezing mixture. , : 1 n , 

,,J!URVLEN~ X:lClJD;,..'IE~\ 
Products for examination: contents of an abscess, ··pus· 

from . adenitis;• etc.; exudates of purulent pleurisy, the 
cerebrospinal· fluid in ·casee of cerebrospinal ·meningitis,' 
peritoneal fluid, fluid from pericaroitis, arthritis, gas gan• 
grene, etc. 

1. Direct examination, after. staining : spread ,the pus 
with the polished edge of a slide 01 a platinum. spatula:, dry 
and fix in a flame.·· ·Send the smears in IL special box or 
paper package : label with necessary particulars. _, , . , 

·, 2.. ~xamination after etJ,Jichmei\t by inoculating cultur~~t 
media .. • ·t' ,•,, .l'"'jl r)1 'f, I• If',' 1.: •ll••) 

_Collection _of exudate: either directly .in ~ test-tube ~ 
small flask, . firmly closed. and previously sterilised;, .or, 
indirectly : swabs or pieces of dressing soaked with exl!'late 
which..,. placed in-a flask;or Petri dish.._,; .. • •···- ,,., • 

. (See special ~dica,tions .in..·th•-c:hap~ ~ting_to, -~' 
disease.~.-.-~-· .. i ,,,,-, •. ~-~ ",...,, 1 ··d· ~~ .-·:·,,! liJI' ~·~,-• I"";'.-

Spacial ifJdic<JiiOfJS. In cases of tonsillitis. the exudate 
or false membranes will be collected with a sterilised swab ; 
this ·will be placed in a aterilised test-tube and protected 
from desiccation by means of a waterproof covering (some 
drops of sterilised salinll solution will fiiSt hav. been plaoed: 
at the bottom O{ the tube), • I l •i '· ''· r ''' I" ' : '. ..·;. ! 
~ Pus. collected, by puncture :of a lymph. gland....,.bubonic: 

plague, poradenitis, epitl'lochlear adoni~ otc,-,.,will be placedo 
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in a sterilised test-tube, labelled with the ·necessary data 
and the supposed clinical diagnosis. ' • ' · · · 

In cases of cerebrospinal meningitis, the cerebrospinal: 
fluid collected by lumbar puncture (8-Io cc.) will be sent• 
express to the laboratory, protected in the same manner• <- technique, p. 190)• : • ., ·· · 

UBIN'. 
"'The collection of' urine for bacteriological examination 

will be effected with a catheter, with every precaution to 
ensure asepsis ; it will be placed in a previously sterilised 
and firmly closed flask. · The label will mdicate, m addition 
to the usual data (see General Observations, p. 293), indica-
:.:. '"c1~in!t:ti!ol~~ agent suspec~ of ,being ~ 

·. The sample will be packed .in a box with an inner casing 
containing a freezing mixture if the laboratory which is to. 
nndertake the examination ia at aome distance. i, " . 

·-· . 
,;· PATHOLOGICAL PRODUCTS COLLECTED AT, 
,,:·. . . POST-IIORTE.M EXA.MINATIONS ,. . .· , 

In order to ensure a correct bacterioiogical diagnosis; the. 
post-mortem eo<amination must be carried out under aseptic 
conditions similar to those of a surgical operation : the skin• 
must be sterilised with tincture of iodine and alcohol, 
instruments and . gloves must be· sterilised, bands disin
fected, etc. l ,, ' " . ' .' " 

Fragments of organs removed with sterilised forcepS will' 
be pta.:ed separately in previously sterilised receptacles.· . 

The label will indicate the lapse of time between death· 
and nnnoval of the part.· · • .. · .. ·. ,. ·. · · 
: If pouible, it Is better that the taking of post-mortem· 

llpecimeua should be done by the staB of the laboratory· 
"!hich ia to be entrusted with the bacteriological exam ina.-: 
t:iooa..•,t•o-.lJ/.,1;",'•1• '1.•, •' J•,, ; :, .. •ol 

Fragments of organs for pathological' examination will 
be pia* in a fixative (preferably a 10 to 1.5% aolution of 
.formaliD, Bouin's fluid, etc.). ',.. · 
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';,.cAPTURE 01 INSECTS,' VECTORS OF, GERMS ·oR· .• 
OF PATBOGENIO VIRUSES 

' The presence of vecu;r insecbi in' an epidemic zone 'con/ 
stitutes. another factor facilitating diagnosis and likewise 
prophylaxis. ·· ...... ' ' ·· . · ·'· .. ' ·· .o .• 

Examples : certain breeds of anopheles and the existence' 
of malaria ; sandfty ( Phlebotom..s pappatasi) and the 
existence of sandfty fever ; body-lice infected with rickettsia 
and the existence of exanthematic typhus ; rat fteas infected 
with' the· plague. bacillue and tile existence of ·<:a81$ oe 
human plague~ dog.ticks f.Dd the existence ot boutonneQSG. 
fever, etc. 

'Doctors and their aide will in such cases have to ander
take the capture of insects and obtain their identification~ 

1 Culicidae (anopheles, culex, aedes,' etc.). · · "' '. · · · i . 
·Live insects captured will be sent in small tages 8X6><6' 

em. (with· a metal frame, wooden top and bottom and sides' 
of meshed gauzB--7 mesh to I em. (18 mesh to I inch)).,. · 

· On a label/asted on the top of the cage will be marked 
the place an date of capture. · · ' · " · · · .. , · ' " "· 

The cages will be sent m wooden boxes with 2 or 3 hole9' 
in them ; the cages will be covered· 'With a piece of moist
ened gauze. In some cases, the insects may be sent killed 
by chloroform vapour or NH1 and placed between two 
layers of C?tton .in small boxes or test-tubes ; a few crystals' 
of naphtaline will also be added. Labelled as usual: · • 

: ', • . ' 'I: . · , I ,j I )1; / 

PhlebotomL Live insects will be sent in very fine gauze 
cages (gauze used for straining) ;.less humidity . .ill necessary, 
thanformosquitoes ... , ,. 1 r .. .. ,,··I·" 1' ~····:·,·-jJ 

Phlebotomi killed by fumes of ammonia will be sent in 
alcohol at SaO ; a piece of cotton wool will be inserted to, 
immobilise the insects in transit and thus prevent the 
'!>reaking . off of external organs ... .A , label, in pencil, .will be . 
mserted m the tube. ' ' . . · .. 

. . . . . : ' ',_,J.' . f \ . ' l . 

Lice and Fleas. Living insects .will be placed in a tesh 
tube together, with a. :lf, of paper reaching from the 
bottom of the tube to way up. The. tube is plugge<!' 
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with non-absorbent cottonwopl < .a label wqtten in . pencil 
is inserted in the tube. ·Tubes are packed in strong; firmly 
closed boxes. Killed insects may also be• sent in a bottle 
containing 800 alcohol, a label also written in pencil will be 
inserted. · · · " ... ·· . · · · 

Ticks, Bugs. The methods descrlbed abo~e rii: .1>8 u$ed, 
both for live and killed insects. · · · 

' . I , , . 

• • • 
SPECIAL METHODS ~FOR THB . COLLECTION 'AND: 
DESPATCH OF CBRTAIK PATHOLOGICAL SPECIMENS 

J, I 

Cholera. The post-mortem must be carried out within 
a few hours after death. 1 • • 1 • • • ' 

After the abdominal wall has been cut open,. a• loop ·Of 
the small intestine 15 em. in length (cut between two liga
tures at each end) will be removed and placed in a. securely, 
closed glass receptacle which has been previously sterilised., 
The receptacle will be sent with all speed to the laboratory 
in a. box with an inner casing and containing a .1reezing, 
mixture. ·. , , . · . , r 

.Label : " Infectioua material ". 
'Plape. 

(a) Palholog;;,aJ specimms collecletlfrom 1M paliml. ·: . , , 
Pus from lymph glands obtained by puncture .wtth a, 

previously sterilised syringe. · . · 
· ObservaliOflc In the suppurating bubo, the plague bacillus 

will rarely be found by direct examination.• Cultures and 
the inoculation of guinea-pigs are essential. ' 1 .... • • • " ' 

· Blood. A blood culture will be made in accordance with 
thj, directions already given (p. 294). · 

'Ptutules 011 tht ski ... Smears and cultures will be prepared 
after puncture with a capillary pipette . 

Sputum. The examination of sputum' is particularly· 
important in cases of pneumonic plague. · · , • . • · · · 

Sputum will be collected in accordance with the methods· 
~bed (p. 298). ' ' 
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(b) Patlaologi&al sf>toimetOS remblletl at post-mortem examin
atiOfl. 

In canying out the •post-mortem examination, care will 
be taken to avoid disseminating infection. The coffin must 
~ watertight.•.j A;"HH H 1TJ/ 2 v.r~J 1\J::l mrJ 1~·. !<l 3 

Smears • of IY!JlpD J~S, ~Qieeo Jiver !Ol<Udate. from the lungs. t~.\..'1-fl.,l' • .. ,z.,.· ...... 'l ~, ... _ .::,v..tO'+o ... .,.;. 1 .., .. l.\Ct. 

Cultures : of heart, sple<ili' lyin~glands, etc. 
Fragments of the same organs will be aseptically removed 

for the purpose of inoculating , guinea-pigs . with them 
(pathogenicity test); ' ·' .. •' · • "' "· · • ·• ·•·· · 

Especial care will be taken in packing: · Packages will be' 
labelled "Infectious material" 
(c) Botliei oi rats:;,,.,~ o•ll ;,~rnic•1•~·• lo tb~rllo~ 1 

' These will be· immersed 'in· petroleum and despatched 
with all ~ to the laboratory in- well-closed metal boxes 
labelled .Infectious Jllaterial ~. 
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CHAPTER XUI 

BRIEF DIRECTIONS WITH REGARD TO THE 
BAt"l'ERJOLOGICAL EXAMINATION 

OF WATER 

Water is a factor in the dissemination of epidemics of 
wata-bome diseases such as cholera, typhoid, dysentery, etc. 

I. ••tboda of -naiJJID.r tbe Parity of Water. 
I. las~ of tJu site whence the water is obtained, 

aDd of the construction aud upkeep of weUs. 
2. Ex-if141iot< of tJu f'ltysieal tr~s of fiHIUr : 

colour, smell, taste. temperature. 
3· Cltemiul IJfUilysis : ascertainment of the presence, 

and in what quantities, of organic substauces, ammonia, 
nitrites and nitrates. 

of· Biol<>gi&al af141ysis : study of plankton and saprophytic 
germs. 

S· Ba&leriologicaJ afiQiysis : 
(a) Total bacterial count. 
(b) Detection and enumeration of colon-bacilli (coli

metry). 
(c) Detection and identification of pathogenic germs : 

cholera vibrio, typhoid bacillus, paratyphoid 
bacilli, etc. 

(d) Indirect evidence of the fresence of pathogenic 
germs by the finding o the specific bacterio
phage (e.g., antityphoid bacteriophage). 

II. COD..Uoa llDd Deapateb of Iampl• of Water for 
AaalJIIJ. 

Samples of water will be collected in fiasks (preferably 
• with emery stoppers) of a capacity of 250 cc., sterilised in 



BACTERIOLOGICAL EXAMINATION OF WATER 305 

an autoclave or by boiling. Sterilisation by .chemical agents 
must be avoided. The samples will be sent to tbe laboratory 
in tbe shortest possible time. In summer, especially when 
transport takes several hours, it is necessary to send water 
samples in boxes containing pieces of ice. 

III. lle&hoda for PurlfteaUon of Wa&er. 
A. Disi•fecli<m of Wells. 

1. IO kilograms of lime, slaked in 40 litres of water (25 lbs 
of lime to IO (imperial) gallons of water) immediately 
before use, are poured into the well. After three days tbe 
water can be used. 

z. J ave! water (sodium hypochlorite) : 50 gm. for each 
cubic meter of water (I fluid ounce to I30 imperial gallons 
or 157 american gallons). 

B. Extemporary P,.rijieatitm of W aler. 

1. Pllysicat age•ls : boiling. 
2. Cllemical agents : 
(a) Clllorim in different forms : liquid chlorine, calcium 

hypochlorite, Javel water (sodium hypochlorite), chlora
mine, caporit. 

The purification of I litre of water requires a quantity 
of 0.2 to I mgm. of active chlorine (depending on tbe amount 
of organic matter in tbe water) (i.e. : Ca. I/64 to I/I6 gr. per 
gallon). In practice, to 1 litre of water is added eitber 
I cc. or a 1% solution of calcium hypochlorite or 2 cc. of 
a I% dilution of Javel water. ' 

(b) Iodine : Io-I5 drops of tincture of iodine to I litre 
of water ; it is left in contact for 30 minutes. 

(c) Silver •ilrate or fl,.ori.U : 0.2 gm. to IO litres Of 
water(abouti.4gr.pergallon); left in contact for 30 minutes. 

3· Filtrati<m with Seitz filters, specially constructed for 
military use, constitutes the best method for purification 
of water in tbe field. 
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Sulphonamide treatlllent, 283 
EDdometri<io, Soptie -, 21. E- <t>ll, ·146.·•· I 
ElatMINN. ,,.,.,., ..... ; 

E-llG 4_,., I ItS. 
EnltJmcH1611 AarfrunU, 116. 
F. Glerie fnor: <II, .W, J15. 
• 1'7Phoi4 fe.er, · 41. ' 

Enterie fe"er : , · · 1 

Parat.yphoid Ieven, 44. 
Preventive "t'areinalion, 215, 

E""ror.iu ftll'micu..,U,, 159. 
Epidemic eneephalitil, Ill, 285. 

Sulpboumide treatment, 285. 
EpidenUo •epatitil, . 141. 
Epidemic louae--borne typhu. fev•r, 

13. 
Erysipelu. 17, 239, 182. 

Sulphonamide treatment, 2t12'. 
VaetiDe treatment, 230. 

Eryaipelu, Swine ~ '71.·•, · 
E,.,.i~lo&Ariz rlauaiopolhiflr, 72. 
Erythema infediollam (annnla,..), 

101. I. ... : ••. 

E.cherichia coli, • 47, at. 
Eubuinum, 280. ,.1 

E:unthemalie typhus, 11. '· · 
Exanthematous fManeiUea) ll'vn, II. 
Estinctioa phe-nomenon., JO, 208:. 
Esudatea, Purulent-,. Ill. . ' ' 

Fart"al matter, · Ill. 
Favtu, t 72. ' · \ 
Ferret, t 17. 
Fevers: AhortUI fever, 19. 

Acute rbeumaUe fever, 12 • 
Blackwater fever, 151. 
Boato......a fever, 91. 
Cenbi'01J)iaal fever, II, 

239, 255, 281 ' 
o..,.o,. !eYer, 17. 
Enteric feYH'i .a, 215, 2-\61 

264. .. t 
E:u.atlaematou. (Mai'Hil'-) 

'·. ,.....,. ··~ . 
Glalldlllar fe•er, 114. 
Japanese rlnr lev.., · 83. 
Malta fewr, . 11 ••... 



.•· ,.·.• I •I I UH.NKKAL-lNDISX. l•l 
F .... l'll• )lud fteJd foYU\1•• 416. <' I 

Pappalari fe-.u;• .fl4. ., •
Paratyphoid 1.,-en, "44.-!. 

215. 
Puupual ~~·~r, ·to, 23u; 

282. ' 1 ' •• '• • ,• 

Queenslan8 coastal' fever; 
83add. f .I,,.; ..... ,, 

Rabbit. feve1, 37 •. ,.: '' '· "1 

Relapsina fev81', , 11 •. ~ 
~1\ociQ' llouataia •PolL'~ 

fever, 83. , , , · ..... 1.,. 1 

Sudfly fever, It'-. \ 
'earlet, lever, _j' _207, 223., 

219. . t I I 
Tick-bil.e fever1 -; 83 •d"•. , 
Treuch fever,. , _88. l 
T7phoid lev... ..41, 21ii,. 

i · ·lMG, 264. , . " . 1 
Typhua f1ver.J 111 21dli 

266. . •. I 
Undulaa& lever.,, II, -=~~~ 

281., _!,,, 
l'illh diaeue, I 01. . 1 

Jlilter--passiua "Yiru ... , l~(ecLiuua, 

causedbJ-, IS. .'·,··-·' 
1-'illn.ta, Microbic-, 141. , .. _1 

t'lea-bo•ne lJphue, 80. 
n..., so1. . .. 
lo'loceulatioa &ua._ 6""- .,, . , . 
Food-poilonlna, 4t. 
1-'oot--aad-moutb diaa .. , Ill .. · 
Formalia-aeliOcation '•'-" U.&. .•. 1 

.~ormol-losoid, 22U . · ·• , ....... :, 
Foebq'o toot, 209. · 'I 

l>'ourth dlnue, ~ •101. "' ., .... ,. 
Frei tell, • 'fJI. · o!• ,,1, 

i'noa, 171. ·~ 1 •.• • 

Fua,ai. 172. ... 1 

Fu.,,_.,.,.IUIA p....,a~. 61, 6Q.. 

Fuao-spiriUa.,. appendic:ilia, • . !J~ . 
co>bbinaU.., 1111. 

• enlen:teoli&i.,· 7l~o· 
,, _,. 

Gangrene CUIII.tit-1 HIUIIJ Veai.DUIIIlJ 
26t.. l•ll ,_J ·•! 

Gaqrene, HOI}»ital•-,· .. 70,. :,., •. II 
Ganpene, PolmOIW'J' .a..c•• .........,J 

71. ', ,•. I •· · .. I , • :·'II 

Gaqreae aoram propllylaail.,·- 263. 
Gu pogreae, 1 IS, 261, 285.! .. , ·' 

s ........ 261. 
Sulphonamide thatmontr · ·186.l 

G8Denl ~. ·fiS.! !_, .. 

Genital herpea, toa~. , ,, ,. ., 
Ceolrieboldu, 177. . . • ; : • 
Gel'lllaD meulea, I oz •. I 

Geeuol, 171., ., " · 
Gluden, · 71. • ", "" 
Glaadular fever, 134.it 
Gleet, lit.~. ' ... '· ., • .. · 
Glenoy'l aluml.olloid;· 222. · 
C~Mo.pora. 178.: ~ \. i I 

Globuci<l,c 281. ... . ' 
GombardoJ, . ~80. ' - I ! 

Gonococcal in[Kt.ioua, solpbonamide 
treatiDenl, 28._ 

GOIIUC:OCtul, 81. . ,_ I 

Goael'ohme, ao. '· 
Uramicidio, 2b9. 
Guaraieri llodiU11 00 .. 
Gllttatua, . 31. 1. 

·-·. l- ·' • ' ' 

Hapt.ocil, !!til .. 
HemopltiW. duu.Nt. · 33. 
H•IIWpllilua in/lue~&Met -UG. 
HtmOphilu pertuu£8, : 82. 
1-lopatitis, Epid~mic -, ta 
H-o, .iOS. ·. 
Herpes, Catamenial -, lOJ. 
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He...,., Geailal -. 101.. -• 1 

Herpa aU...ple;e, 103. 
H~ 'iru, 121. 
H~pa 21111«' I 01. 
H-epbalilio ..U..., 121. 
Uookwonu, Ill. 
HOiipital •anan•, 10. 
llydalid cpto, Ill. 
H,-dalid di11easc, 155, 212. 

Cuoai'a t•t1 :112. 
IIJ11Helwlepil JIGII4, tM. 

bnmuDit,-, IlL 
lmmu.....,.tobulia, 111. · 
lmmuao-t.raufuion, 168. · 
Indian tick l;!o-pl•us, 83 add 
llldieUa, l7G. l 

lafaatile paraly8d1 IlL 
lnfect.ioaa eauted bJ ftlle~pauiq 

Tinua, 15. ' 
lllfeclious panuloma, 17.' 
Jaleetioua- mononudeosil, 134. 
lntlueaza, Ill, 24-0. 

\'accine t.reallueut, 240. 
lnjeclio ... lntnmuiiCUiar -, · ltnl. · 

lalnlpinal -, 190. 
Intravenous-, I ttl. 

Insect., Caplun of -, 301. 
Jntenational Rabie• Conlereoce 

(1927}, 232. 
Jntradennal tq\ (lluat.ous), 75. 
lnlndermal t.ett with •alicia, tw.. 
lntn.dennal tuberculin t.ut, 202. 
lntramu•cular injection.- 188. 
Jat.rupinal iajeelion., 190. 
lnlnnDOUa iajedioo, 188, 
lrpmid, 281, 
lkb, .... 
lt.o--Reenstiema'• intnadormal a.&, 
~ 34, 210. ,, 

Japan ... eacepbalitia (type U). 1234 
Japaaae rinr fttver, II, 83 add. 
.la•diee, Spi~tal-, 14. 

Kala·...,., 147. 
Keriora C:eUi, 175. 
Koluler'• melhod, 131., 
KUplik epo&.e, 105. 
Kud.ieke-Steuer teat, 85. 

Laigrret'~ vinu~vaedno, · 1!18, :ua. 
LAJ'P"'Ipored rinrworm, 174. 
Leishmao'a bodiM, UT. 
UialamtUaita flonOWIIII, 141. 
uuh"""'"' fn/IIAlu,., · tn. 
Leisbo•aniasia, 147. 
Leproay, 71. 
UpW.pil'a vip,.typOO.a, &1. 
UplolpiN ~morrhagU.., 65. 
LelhiU'I(ie eocephaliU., 111. 
Lice, 68, 89, SOl. 
Lock-Jaw, 17. 
Loute, Crab -, IG8. 
Luusc infestation, 1&1. 
Lurosil, ~1. 

Luu, 6:1. 
Lymph, 230. 
Lymphocytic ehorio·n•euiogil.P, 117. 
Lgmphopwwlmus lnguinait', 21 t. 
LumplwgrtJIWWms ve~tereum, 1!7. 
Lytic principle, :!it. 

M~JCGCU~; cuclopt., 123. 
ld.ad..llea'1 JUeUaod, 3:1. 
llad..,.. loot, 171. 
Mad.....U.., 178. 
)ladu.J'Qmyroaes, '171. 
)laladie des porcben, • 117. 
llalaria, 141. 
)falaria, Acute -, 1!)0.. 
llalafta hematvaoon, UlJ. 
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Alalarial eachexi., 151.· 
lfalipant angina, 10. 
MaJ.ianaot pu1tule, · ll1 ' 
Mallllom~~Cn JmJINI, • ·T9. 
MallfiW, 71. 
Malia fever, 11. 
llarfanll, 181.· 
»aneill• fever, Eunthematoa. -'1 •.. ' .. 
Meuleo, 104, 235, 267. .,. 

P ..... aun •aceiuaUoDt 1 235. 
Sltftllll, eon•ale~eeat, 28T .. 

Meaal8, Genaaa -, 107.• 
llelilia, tt. 
loleaiqiU., (:eoeb1'01piDol•-, II, 

239, 255, 2M3. 
Jlonioaltis, L,...pboeytlc chorio --; 

117. . ·' 
ltm.ingitll, PaeumOeocc ... -, .._ 

Sulphonam.ide ·trea1ment, 1 284. 
Jlealnallio ....,.. _..,..ri~ 117. 
Jleoioallil, s ......... ·1811. 
)(eninaitia, Stnptococcal -, ·282. · 

8Dipbo-- -....... ll82. 
lolllllinpeoeeamlo. 158. 
lleninpcoccal iofMtio-. 183. ~ :, 
MeDiDpcoeul meninallil, IL · •t 
MmiAroeocew, 28. · . · 1 
Meaiqo-YeDbUulitil, 258. 'i 

Mepacrine, 152. 
llethocb: Babet-Putcariu,. · 235. • ' 

Beuedka, 197• 
Kotm .. ,: · ISJ. · 
lladsea, 33. 
Pollil, 130. 

loleth;rlk uu,..., 711, 243( ·. 
Jli~ro.poria, 171. ~' l 

Mi<lw~JWU~R ...,.ulltl, na. 
Milio17 tol>e~<Diooio, n. · 
Mit-. 13add. 

lliyagawa's bodies, 138. 
Moloney'• tett, 208. ·' 
Morbilli, I 04. 
Kouae'1 luna' Yacdne, 119. 
Mueou1 patehe~, 83.' 
llud~fe•er, · 11. 
)(a.d Oeld lever, 11. 
Mumps, 131. 
Murine typbUII, 83 add., 11. 
Myeet.oma, 178.. 
M!Jt:ObtM:It!riulra k(Jnle, 78. 
Mycobacterium tubereulo1W, 73. M,..,..,., 177. · ' M,..,..,-.., 177. 

ltifJCGior ...,..,.,._, ., il8t. 

NeUJerla .,..,..,.., Jt. 
N•w.rla mmiftrilidt.., 28. 
N~Uiite•, 181. 
Neoeid, n•~ 

Neufeld'• tao, ·•25.. · 
A"oct.n~itJ, no. 
Noma, 71. 

Opbthalmi. of a .... boi'D iafaall, 31. 
OmiiAodorut, .,. 
~ ..,.kularil, IlL 

,·-·· 
PahnDI V.Uey plqu"'' 17. ·'·' 
Pappa&ad fever, II~ ' ·• 
Paralysis, Diphtherilie--,- 248 .. · 

· Generoi-, a. 
Inlanlilo -, · · I tl, 263. 

Paratyphoid fevers,· ..W. 21.5. ~ 

PI'Wtllltive •aceioatioa,. 215. 
Parkinaon'1 faciu, t:JJ. 
Parotitis epidemka, · Ia 
Paachea-. corpUSClll-. 86.. . 

Paachen'• elemeatar,r bodie1, 100. 
Po.INI'eUo pertuai.l, MO. • 
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--lid ,...,u, Sli. 

Pathopnic fungi. 172. 
Patulia, 288. 
Paul's tel'- 87, 101. 
Pediculosis. II&. 
Pedicuhu eapiiU, ~ R9, 168, 169. 

eorpori.a, 68, S3 add., H'-. 
168, 170. 

. W'Mimeali, 68, R9. 
PoaicilliD, Ill. 
Pn&KiUi1ua, J 76. 

- 21<1. 
patcdum, 288., 

Perit.oaitis, A("ute -, 51, .262. 
Serum, 262. 
Vacri.oe treatment, 239. 

PertuuP, II. 266. 
Pettit's method, 130. 
Pfeifter't ~badll111, U&. 

diseal!le, I M.· / 
pbenumeuoo, Gl. 

Pbagt>denic ulcer, 70. ; 
Phlebotomies, 301. 
Phldolomtu arg~nlipa, 148. 
Pltlebolomu. ~AGjor, 148. 
Phl,bolomw papallui, l 14, 1-iH. 
Phl.ebolomu. /)'mieio.ru, · 1 o\8. 
Phliriut pubU, 168, 1(;9, 
Phthisil, . 7L 
l"ia-worm~, Ill. 
Placeata, 23&. · 
PJa~r~~e, Jl, JIG, 237, 284, 302 • 

.PJIII!'Y8nt.i•• ~arrination, 216. 
Serum, . 257. 
Sulplaoaamide treatmeht, 2Rt. 

Plague eoecobarillua, 35. 
Plague, PU'tanl Vallq ·-"'\ 37. 
Plumod~m f•ldfHII'UMt ti8. 

PL. ,_,.,;., 1'8. 
• Pl. 04/IIM, uo. 

Pltumodium viW~Z, U8. 
Plasmoquine; 152.. 
PleuJUy, Putrid -, 71. 

Vaccine treatment, 239. 
Paeumot"OCt"al infectioM, 2M3. 
Pn•umoroct'al meningitis, 283. 

Sulphonamide treatment, 283. 
Pftei&IJIOCIGC:rUI, :M. 
Pneumonia, 14, 255, 2M3 • 

Serum, 255. 
Sulphonamide lroeatmen&, 2H3. 

Pneumonia, C.:.MOUII -. 1'
Pneumonic plague, , . 31). 
Poliomyelilia, Aeule -, 128, ~
r: Con't'aleecen' .,.,., 267. 

Serum, 2ti5. 
Poliomyelitil MNIB prophylasit,. 

265. . ,''1 

Poradenilil., 117, 211, 285 .. 
Frei 'est, 211. 
Sulphonamicle ll'eat.lneut, ~ 

Post·morlem tpecimeDI, 300. 
Postwvacrinal eaeephalilia, 12~ . 

••cepha~m,.eliW, 

124. 
Pos dilleas~ 81. · 
Promloo 28l.. 
ProntalbiD, 280. 
Pront.oeil, 281. · . 
Prontosil I'Ubrum, :.181. 
Prontylin_,. .2MO.. 
Propbylartic vaccinatioa, 1 K-i. 
Propbylaxia. Serum -, 184. 
Prolftu, 83~ 

Proktu OXlf, 85, 91. ~ 

Prowazek-Halbentidtot bodi .. , 9-l. 
P1ittacosi•, I fl. ; , 
Puerperal fever, 10. 

Sulphonamide &reat.ment, 2H2. 
Vaccine treatment, 239. 
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Paerperal aep.it, to, :182. 
Sulphonamide U..tmenL, : 282 •. 
Vaccine treatment. .2138. ~ 

Pulmonarr ab~CW~ aad aaacnae, 71." 
Pustule, Mal~nant-_ &I •.. 1 , , , 

Puloriui/UI'f#1 r- U7. , ·-~ :. , 
Putrid hemorrhqi.c broac.hilil, 71., 
Putrid pleurisy,. 7& •.. 
Pyocyani.a. 389. , 
PJ'Orrb .. alYeolarit, 71 .. 
Pyrimal, 281. . ·• 
Queensland coastal fever; · 83 add. -

Rabbit. fever, 17. 
R&bbit'e lu .. vacelae,. 88. : , 
Rabie.. Ill, 232,. • 

( ·Preventive 't'acciAatioa. 232. 
Rata. 35. , 1 
Reacl.ion (Dick'e), 20. 
Jt....UUJ, 177, ',1 1, , ... ,1 -, • 

Relapsiq f_.ver, . 17 •. ,. ; .. ~ ..... 
Rbeumatla• levu, A.cu&e ~. .1:1 •. , 
RAiloocltrdium, 1711. .,. .,. , 
Rllipiupll4lu IGnPiM'....., 83 acld., 

u. fl •• 

R~W. .....U~U, -83 addo-r• ,,.. 
R. conori_ 83 add. . 

· II. • .....,.4 83 add., so. , , "" 
R. orioniGUI, 8~ acid. . ,· 
R. ,...,it:llli, 83 acid., 89~ ... 
R. ,-1, 83 acid., 8!.. • 
R P<iU<»ol. 120. .. 
R. fll~ 83 acid., 89, 

· :. B. rickftUfi,. 83 add. . , , . 
R. ~N~<Jw-.U, 00,: 

Bloawo-· na, 174. , , 
Larp-1pond -.,. , l-7,. 

. Snoairoporocl.-. 173. 
Roclq Kountaia QOUed fevw, 1 IS, 

83 acid. 

Rodi1on, 281. 
Rubella, 107. 
Rubeola, 107. 
Rubiuol, 281 

St. Lollis (U.S.A.} eueepbalitil, 124. 
Salmon.eUa, 42, 44, t.e. . 

Sl. Aerirycl«<, U, 

SL Derby, 46. · · 
Sl. enttrilidi#, '46. ' 
sr. hineA/ddii, 44.: 
SL New Port.. . 46". 

Sl. paralyplal, "· 
SL poraJyphi A, 48. 
SL poraJ•pAI B, 48. 
Sl . .chonnwe~ri, 44. 
SL -Stanley, · · 48. 
Sl. mipuli/er, 46. · 

SandOy feve•, 114. 
Sao Paulo typhus, 83 add. ·· 1 

SIII"CDplu nabiei, 166. · 
Scabies, Ill. 
Scarlatinal tonsillitis, 19. 
Scarlet fevel', II, 201, 225, 249. 

Convalescent serum, 266. 
Dick test, 207. 
Pre.,.entive .,.accinatloD, 225. 
Serum, 249. 

SchiC"k tNt, 82, 204. · 
Schizonticide, 152. 
Scrub typhus, 83 add. 
Septazin, 281. 
Septic endometritis, · !U. 
Septopli:1:, 280. 
Sera, Standardisation of i~une .:.._, 

185. 
Sera, Titration o( immune..:...., 185. 
Sera injections, . Technique of im· 

mune -, 187. • 21 
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Suo-diagnoail by eomplemea""ftx .. • 
tioa. 64. 

8enam, 193. I 
Seram accicleata, :H8. ·: · ~I 

·'· 

Delayed-. 185. 
. Immediate ~ 1st. • 

p..., ... tioa, 183. . 
P10pb:rluil, 188. 

Serum apiaet : 
Aathnx, 257., 
Botulism, 252. 
Cholera, . 265, . 
Colo• bacillua infection, 260. 
Diphtheria, 2U. 
Dyna&ef7, 258. ; .. 
Ga........, 261 •. 
JlaaiJicoc:o....., 255. 
PeriiOailie, 262. , • 
Pique, 257., I 

Pneumococcua, 255.. . , , . 1 

Poliom7elilit, 265. 
Scarlet fever, !t-9. ', 
SlapiQ'Ioc:oecua iDfectio~ '251 .. ~ 
Strept.oeoccua infec&io-., . 25t._ 
Tetanus, 250. 
Tnboid, 264, 
Veaomt, 253. . , 

Senam, Con.,.ale~ceat - iD : 
Esanthematic lJphu. 261. 
Meallee, 261. - . · · · ... 
Scarlet fe•er, 268 •. ' ' : . ' '' . 

WboopiJitcoalrb, 268. · 
Senam mea.inpU., 195. 
Senna propbylasis, tat. 
Sldaell4 d•nnwu.., 49. 

SA. Hiu, 10. · 
SA. ,..,...,JiftlllorlM, &0. 
SA. Soaao, &0. 

u Sit. StJont, 10. 
S .. Y, 10. 

Shinat-, .••••. u-..;, ·~ .. ~~~ I· hi ., 

Sbiaalao, S:rmpto-tio-, · 101. 
Shock tnalmentf · ·141~ .. · ,., .... I 
Sbop \yplnll;,··lladcLJA n,.,,.,,, 
893 M 4:... 180.•-•t.. . : ,, It,/. 

Skin teet (von .u.aet),' '76.· ·- · 
S.llia teet ·willa. mallefD,·· 80. ··. · 
Sm.U .. pond ri11J'Woma, 1-·na. ,., , , 
SDtaUpoz (Human), II, J28, ·t 

Preventive vaeebaatioa;o 128• l 
Snakeabitee, 2M. • - ·• ·".'-<. j 

Soft ebanere, . II. . .. , ~ ~<~•. , • , .. , 

Solu""Hptazin, 281. 
Sonne bacillus, &0. ~ ·• ,. .. 1 

SoN u. .... t, s.....-~ -.· 18&.' 
Spee:Ulo l'elistance, 183.w I ·t 
Spoeim...., Colloctioa of· -J · 191. 

Post-mortem -. IOO..t 
Spumophile, 31. . · · • ''' J 

Sp. duUonl, 67. · -;-:' 
Spiroc:b.•tal jauadiee, ·14. ·. : • 
Spiloell•l.d .-.utie, • 11 •. 
Sporotriehollil, 171. 
s~ 178. 
Sputum, Ill. 
StaadaldUatioa of im.muM· .... , · 

185. ·I"' ,,,, 

Stapbyi.......J aaplieemia, 288. 
Slophg~oot~oew, aa. · ·>~·· 
Sl4p/l~uo albUOi 118. 
St.phylococeas uat.ollin; 288. 
SI<Jp/1•,_,. ........, 28, 61, 
SltJphJIIDooeew cur.u., n. 
St.apbJ'locoeeu. infHtioDI, 16, 2t5, 

251, 281. .• "l" 
Baeteriophap tnatmeatr, · 161J 

'Serum, ·1&1. '' 
BulpbOIUUIIIcle -lmaal, 289. 

,l ~ Vaeeia• tNatmat; 231. ~ · · 1 

SN,om1ia fOittaiG, 109, Ill. · · 
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SUrf,.flfDtptJIJ 17e... •· I 1 urlof" j' 

sto-titio opla- opid...U.., . I IlL 
sto .... uu., s~-.. u. 

.. -' ~ .·· Ulceratiw .... ,} · n. 
Slom.GZJ~~ cakitl'all.t.o .87 •. •·'"' .. ~ 
Su.ptobacilu., 211. ·•"•'' ...... r 
Su.ptococeol -Diqitio,. ·:182. 

Sulp ....... mide ---- 1281, 
StnpiOeocal .... tluoot, • li8S. , . I' 
SU.ptocoecua ODOtuia, 1:111, 
SINpfrtl'f£111 J,.,U., &1. ·•' · . 

SIN-1M -,Cicuo,. ll25< 
Strep\oCOCctll infecticrlw, t ·238, 2Mt 

28J. 'I, ••• tl 

Senm, ~ ·. ·" "· 
Sulp.amido INOtmeat, ·li8J. 
Vacciae &Nalment.. 238. ~ 

Slrep~oc:occtu ,...,... A-oi.,UCUt, 
11. • . . . .. 

Slftpl«»t;cw ..,.,.,.,.,..., , •••·',. 
SIN_,. •lrlbu, 12. 
SIN,..,.,..., · 171. • · .. 
SulfOI'OIIiar 281;,.. il r I• 

SallodiuiD, 181, 
Salloppidiao, liSt, 
Sulp....._Didiao, :181. 
Sulpbomidol, li80. • .... 
SuJphenDamlde, '28G.. • •I 

Sulpbo-pyridiao, 181, l• 
Sulpbo-tbluol, :181. 
Salph ....... .r Ill• •Ill ,m. 

Sulpla ....... do oecideato,·• :1811.· · •• 1 
8111~1 ,. I 

188. .• ·:_: ,J .. l•IIOI 

Swine er,raipela .... ..,f:. _r' ,I. 
Swiaehudl' diiiMM, • IST.'•l·•· 1 
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