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DERMATITIS AND COEXISTING FUNGOUS INFECTIONS
AMONG PLATE PRINTERS **

INTRODUCTION

In July 1936 the Public Health Service was requested by the direc-
tor of a large printing establishment to investigate various com-
Plaints of skin lesions among plate printers. In October 1936 the
Division of Industrial Hygiene of the Nationul Institute of Henlth
began a study of the above condition.

For a number of years plate printers employed in this establish-
ment had suffered from recurrent lesions of the skin of the hands and
forearms. In certain caces these lesions had rendered the employees
totally disabled for their usual occupation for varying lengths of
time and also disabled for other work. These cases have been very
resistant to treatment, even after removal from their occupational ex-
posure, and several employees have had relapses immediately upon
returning to their usnal occupation. The majority of these cases
had been diagnosed as dermatitis venenata. The exuct substance re-
spongible for the skin lesion was undetermined clinically. Many of
these cases had also a certain irritant fungus infection of the feet.
Therefore, the purpose of this study was to determine, (1) the po-
tential skin hazards associated with this industry, (2) the incidence
and type of the dermatitis among the employees of this establish-
ment, (3) the exact etiological factor in each case of dermatitis, and
(4) to develop methods of control.

In order to accomplish this purpose the following procedure was
followed: An occupational analysis was made which was designed to
present information on three factors: (1) Occupational data pertain-
ing to the number of employees by occupation and their activities,
(2) the materials used, and (3) the sanitary facilities.

At the completion of the occupational analysis a medical exam-
ination of all plate printers was made in order to determine the type
and incidence of the dermatitis. This examination included an occu-
pational history, past and present medical histories, a thorough exam-
ination of the skin, and a mycological examination of material from
the hands and feet. Following this part of the medical examination.

1 Acting Aast, Surg, B, H. Price made the patch tests and asnlsted In the tabulntions.
"2 Bybmitted for publication July 30, 1008,
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patch tests with all the inks then in use at this printing plant were
made on all employees who had a dermatitis of the hands at the time
of the examination or who had a history of ever having had a derma-
titis of the hands, as well as patch tests on an adequate number of
controls. This examination was made in order to assist in the de-

termination of the exact etiological factor in individual cases of
dermatitis.



PRELIMINARY OCCUPATIONAL ANALYSIS

There are eight sections of a large building which are concerned
with plate-printing operations, With the exception of one section,
which is devoted entirely to rotary printing, the seven main sections
utilize hand printing methods. This report i concerned with the
latter sections where manual methods of printing are used. Rotary
printing is essentially a mechanical operation, and the printers do
not ecome into close contact with ink,

In all, 1,091 workers are employed in this establishment. Of these,
378 are exposed to inks. Three hundred sixty-five, or 96 percent, of
these men exposed to inks were examined, as well as 24 controls, The
chief occupations for the employees under consideration are presented
in table 1,

Tasre 1.—Tatal employed by accupation and sex

Oceupation Mules Females Totu)
B | U 414 0:y 1,00
Plate Printars ... vovmssnmmissiimr e mumesimnn v v e KX 0 Bu]
Printers’ assistants. ..o . aiunno e enay ] (] 05
a5 Iy i
12 0 |4
0 12 12
12 1] 14
24 0 H

I Controls—no ink exposure,
1 Handle tuks.
1 Exposure to gasoline, slight exposure to Inks.

DESCRIPTION OF OCCUPATIONS

Plate printers—The plate printers wiped the excess ink from the
engraved plate after it was daubed with ink by press rollers, by passing
the bare hands rapidly over the plate, This operation required con-
siderable skill since heavy wiping might draw too much ink from the
engraved plate and thus delete essential parts of the printed sheet,
and too light a touch might cause a smearing of the printed sheet.
In order to fucilitate the wiping of the plate, the printer passed his
hands over a molded block of whiting {calcium carbonate) prior to
wiping the plate, The excess ink which accumulated on the hands
was wiped on an apron, which was usually heavily encrusted with

3
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dried ink from previous use. During any interval in which the plates
are left standing, the printer cleaned the plate with gasoline to remove
all traces of the ink and thus prevent drying in the engraved portions
of the plate.

To clean the hands after the course of work, the printer used a
common sink containing light mineral oil in which were placed several
pieces of cheesecloth, The printer immersed bis hands in this oil and
wiped them with a cheesecloth until the ink was removed. The hands
were then washed with ordinary soap and water. These soaps were
common brands of soap widely used.

Practically all printers in a section used the one trough of the sec-
tion. The oil in the oil trough soon became discolored, and contami-
nated with the various inks and dirt and other material from the
printers’ hands and arms. Fresh oil was placed in the trough once
weekly. However, once or twice daily the oil was drained from the
trough and foreign matter in the oil was allowed to settle, and the
supernatant oil was poured off and placed back in the trough., There-
fore it was apparent that all men in one section had exposure to all
the inks used in that section over a week’s time, unless they did not use
the common trough.

After the hands were washed in the oil trough, which takes away
most of the ink, the men washed their hands and arms in either hot or
cold water, using white or yellow soap. A large number of the men
used a stiff brush on the hands, some used salts of tartar (potassium
carbonate) with the brush, others used ordinary white sand, and some
used all of these cleansing agents. After this the men used paper
towels to dry the hands,

The hands were cleansed in the above manner twice daily, and the
extent of the abrasive action of the above mechanical cleaners was
great, especially when the friction from wiping the plates is
considered.

Printers’ assistants.—Each printer had two assistant printers, gen-
erally girls, one of whom placed the paper to be printed on the en-
graved plate, and the other removed it after being printed. The
paper used was slightly dampened in order that the ink from the
engravings might be drawn to the paper and thus secure an even im-
pression. The printers’ assistants took care of the material printed
by each machine and noted any obvious errors in the printing or any
other faults which might develop in the plate itself.

Messengers.—DMessengers carried the printed and unprinted sheets
to and from the printers. The messengers did not come in contact
with any ink,

Ink men—Ink men cleaned the ink fountains of the various ma-
chines and supplied the ink as required. Since all the inks contained
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a certain amount of drier, a considerable amount of cleaning of the
fountain was necessary. Gasoline was used to clean the fountains.

Clerks—The clerks kept tallies on output and pay rolls.

Foremen—The foremen were responsible for allotting the work
to the various printers and for giving a secondary check to the sheets
printed. They moved continuously about their respective sections
and made such corrections on the printing procedure as might be
required.

Rotary-press printers—~The rotary-press printers did not wipe the
plates with their hands. They operated rotary presses on which the
excess ink was removed from the printing surfuce by mechanical
means,

Inks used —The materials used in the printing sections were inks
and dampened paper, Approximately 80 percent of all the inks
used had a green base. Roughly, 20 percent was black ink. However,
13 different inks were used. These inks were very complex in nature,
as at least 80 coloring or tinting compounds entered into their com-
position in addition to fillers, varnishes, oils, and driers. The con-
stituents of the inks were, as a rule, insoluble.

SANITARY PROVISIONS

In every case, 2s has been noted, the illumination, floor area, and
ventilation were adequate. The cleaning services were conducted
once each day and consisted of dry sweeping and washing. The
printing machines were cleaned at the end of the day’s work by a
special force working usually at night. All the workers were pro-
vided with lockers, but no clothing changes were provided. The
washing facilities were adequate. Showers were provided for each

section.
PHYSICAL EXAMINATIONS

The physical examinations, including the mycological examina-
tions, were made in November 1936. All physical examinations were
made at the printing establishment. Two or more physicians ex-
amined each case. No patch tests were made at this time. The
patch tests were made in January and February 1937, and a descrip-
tion of the method used and the results obtained will be given in a
later portion of this report. All employees with dermatitis of the
hands were observed over a period of 4 months.

GENERAL DESCRIPTIVE DATA

Thers were 389 individuals examined ; 318 of these were plate print-
ers, 47 were skilled helpers, and 24 were plate printers working on
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rotary presses. Twenty-seven of the plate printers, because of their
unwillingness, were not given a complete examination, but a com-
plete history was taken and an examination of the hands made as in
the other cases. All of the plate printers examined were white males.

The 24 rotary-press printers, at some period during their employ-
ment, worked as plate printers. However, at the time of this study,
all of them had been rotary-press printers from 7 to 22 years. Their
exposure to substances potentially capable of producing dermatitis
was essentially the same as the plate printers, except that they did
not wipe the excess ink from the engraved plate after it was daubed
with ink by the press rollers, and they had relatively no ink exposure.

The rotary-press operators were of the same racial extraction, of
similar age distribution, and of the same general economic status
as the plate printers. They had been employed for approximately
the same length of time as the plate printers. The rotary-press
printers were used as controls in this study.

The skilled helpers were both white and colored men. Of the
47 skilled helpers, 12 were ink men and 85 messengers or general
utility men. The ink men carried buckets of ink to the presses and
cleaned the ink from the buckets. The messengers and general utility
men carried printed and unprinted sheets to and from the printers,
The ink fountaing on the presses were cleaned by either ink men or
other skilled helpers, depending upon which happened to be avail-
able when the work was to be performed. The only exposure of the
skilled helpers to inks was in cleaning the buckets and fountains.
These men used gasoline (with 1.7 percent benzol content) on gauze
for cleaning inks from their hands and occasionally in cleaning the
edges—but not the snrface—of the plates when taken from the
presses, also it cleaning the ink fountains.

PLATE PRINTING STUDY

INTHITHD e s e e e o AgP e Age began work ______ Toars
worked came— Years plate printed - ____ Nativity : Subd. ceern Moth, s
Fath, .___. Eyex: D I, Hair: I 1,

Place and years of employment Percent

Ocenpation Trpaal | Colorsof | time each
Wate used | ink

fgetion| YT, | Other | YT y Pk sed i"&;’“

Fi16URE LewForm used for recording occupational history,
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HISTORY
FAMILY HISTORY
Hay feverae— s Asthmpg oo et e TrH AT e e e e
J3 $ 14 1111 T Ringworm. .o, Athlote’s foot e wn
Other skin disenses_ e ————— e o ————————— e

PART MEDICAL HINTORY

Hay foverowaacmmwcscans ARMAG o we UPHORPI o e e e
Migralne wu e weomu_w . Ringworme oo Athlete’s foot__ . __.__.
Increased swenting—Feet: Yes No, Other parts: Yes No.

DEBMATITIS OF HANDS: Yes No, Dnte of olstla e ummw s v e e -
DU O e e e i Nimber of relnpsex_.__ou
Trentment: Private physiclan Self treatment  Outpatient—

What treatment did you the mMost E0OA? o e e e e s e
Duration of dermatitis after leaving work.w.___ e 1 5 e

Loss of working time: Yes No. Duration ... v e
Sensonal exacerbation: None Fall Winter Spring  Sutnmer.
Oceupation at time of dermatitis and type of chemiculs USPQumm v wn e cmmmewwa

Degeription:  Palms  Dorsum Weopmr: Fiwuros Itehing  Licheniflention
Erythema Vesicles-Pustules. (Circle initial lesion.)
OTHEER BKIN DISEABE: Yes No.

Location oo ___ Durntfiona e cee oo ___ Date of onget o _____
DX O TIOSTF e e e e e e Oceupation and speeifie ehemicnls used
B IR e e e e s 0 st e s e s

Pruritis of lesion: ¥Yes No,

PRESENT MEDIQAL HISTORY

DERMATITIG OF HANDR: Yes No,

Date of onset s Durationeeecveaea. Number of relipses aoeeeeeeo a
Treatment: Private physician Self trentment Ountpatient.

What treatment did Fou the MOST FOOU T e e s oo e e e o0 0 e s e
Duration of dermatitis After 1eAvIiNE TWOIK i wu oo o s o s
Loss of working time: Yes No. Duration.oo________ ool
Seasonal exacerbation: None Fall Winter Spring  Summer,

Occupation at time of dermatitis and chemieals V0w e v e

Deﬂcriptiun Palms Dorsnm Weeping Fissures Itching  Erythenuelicheni-
fleation Vesicles Pustules, (Cirele initial lesion.)
OTHER BEXN DISEABES . No  Yes,

Location.____________ Duration e Dute onsetew we —wevwwn
THAERIOBTE e e o e e e o Ocenpntion and specific cbemicaly nsed
L L TV e e o e ek 55 e i 8 A 25 0 59 1 S -

Pruritis of lesion; Yes No.

Do you use section shower? Yes No How often? — -
o you walk on floor with bare feet? Yes No.

Do you use ofl trough for cleaning hands? Yes No.

Do you use common towel? Yes No,

Remarks: ... —— e ——

e e e e e A e A A B A . O S . et g U A o s DA L A L 0

Frovne 2,—Form nsed for recording past and present medleal histors,
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EXAMINATION

Murkedly overweight Markedly underweight.

8kin color: Normal Pule Flushed.

Tremor: None Fine Coarse,

Adenopathy: None Epitrochfear Inguinal Moderate Marked.

Perspiration: Normal Increased Dermographism: Present Ahsent,

Width of interdigital spaces: Normal Abnormal

SEIN LESIONS !
Distribution: Symmetrical Asymmetrical Hunds Feet Palins  Fore-
arm  Soles Between digits (numbers ) Right Left Ingunipal
Axillae Between thighs Perianal Sealp Other Iocations,
Conflguration: Arciform Annular Irregular,
Induration: Iresrent Absent, Destruction: None Atrophy Scarring.
Color: Pink Fawn Grey Vielet Other coloroeavawwunan.
Type: Macules Papules Pustules Vesieles Edema Whedl Folliculitis
Scales Crusts Fissnres Ulcers.
Border of lesions: Elevated FErythematous Scaling Polyeyclic Satel-

lite lesions.
Nails: Hands Feet Chalky (number ) Right Left Destruction
Thickened Discolored Raised at free edge Striae Paronychia,

Texture: Thick Thin Pliable Wrinkled Smooth Rough.
Pruritis; Present Absent.
Deseription of first appearing lesion:

P W i g gy gV g g

Examined by wu oo o e

rovee 2—Form used for recording the dermatologicsl exnmination.
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LABORATORY

DIRECT  (MICROBCOPIC)

Squames from hands mmene-ne PaltSe e Interdigltal spaces: 1 2 § 4
5 Forenrms_________.
Squames from feet . .ou. 1) [ ——— Interdigital spnces: 1 2 3 4 5

Serapings from flngernails: 1 2 3 4 5.
Serapings from toennils: 1 2 3 4 5

Other LOCAHIONS e et m e e v — c e = ———————
RO IS § e e e et e o ——— 1 1 e

i 40 W 4 W A 4 . 4 W e, 4, 4 5 S Y0 SR LA B B Vo 0 A B O A S0 RS A b S B s s o A

. 4 A O OSP4 . T 7 7 s T T Ak e e R e e 2 S e A W A A R 1 1 A B A 0 s 8 o 0 W

o . T T T T = T ¥ A k= = = o = e o o . e e P

F1GURE 4.—i"orm used for recording mycological examination.

OCCUPATIONAL HISTORY

A careful occupational history was taken in order to determine the
workers’ entire industrial experience. This history revealed: (1) the
total number of years the individual had worked; (2) each occupa-
tion in which he had been employed, with especial reference to his
occupation as & plate printer, the type of plates, inks, and cleaning
materials used, and (3) the duration of each occupational exposure
and the industry in which it occurred, including each section in which
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the employee had worked, and the length of time employed in each
section.

Ninety and five-tenths percent of the plate printers and 95.9 percent
of the rotary-press printers had been employed at this establishment
for 15 years or longer, The labor turn-over was extremely small, and
the great majority of the printers remained on duty until they wera
retired because of old age. Twenty-six and six-tenths percent of the
plate printers and rotary-press printers had been employed for 35
years or longer.

The skilled helpers had been employed for a much shorter period.
Seventy-four and five-tenths percent had been employed for 5 years
or less,

The majority of the plate printers, rotary-press printers, and
skilled helpers had spent their entire working time at these occups-
tions at the present place of employment. All the employees with
dermatitis of the hands when examined, and all who gave a history
of having had dermatitis of the hands, incurred this condition while
working at this establishment. None of the plate printers who had
dermatitis of the hands at the time of the examination had worked
there less than 15 years,

The years of employment of the plate printers and the rotary-
press printers were approximately the same,

AGE DISTRIBUTION

It will be noted from table 2 that none of the plate printers and
none of the rotary-press printers were under 30 years of age, and
only 1.2 percent were under 40 years of age. The average age of the
plate printers and rotary-press printers was 52.6 years, while the
average age of 10,143 male industrial workers studied by Britten and
Thompson was 85.83 years (Public Health Service Bulletin No. 162),
The average age (52.6 years) of men with dermatitis was no different
than the average age (52.7 years) of plate printers in general.

TabLE 2.—Age distribution of plate printers, rotary-press printers, and skilled helpers

Plate printers Rolars-PIess ) Skilled helpers
Ago in years

Number | Percent | Number | Porcent | Number | Percent

318 100 2 100 47 100
0 0 0 0 0 0
9 0 0 0 30 63.8
1.2 0 0 1 4.2
7 36.8 0 4.7 9 19.2
M3 45 0 41.7 3 6.4
o4 17 4 16.6 3 6.4

XA DO 23 1 (O .
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SECTION DISTRIBUTION

Of the eight sections, one, section 2, was utilized for rotary-press
printing only, and all the rotary-press printers, 24, worked in this
section. No cases of dermatitis of the hands were found among the
rotary-press printers, and no rotary press printers gave a history of
having had a dermatitis of the hands while employed as n rotary-press
printer, '

Section 8 was a wetting section and no plate printers were emplayed
in this section,

Sections 4 and 9 used black ink only, and the remaining sections
used various colored inks,

Each of the three skilled helpers who had dermatitis of the hands
when examined worked in a different section, one in section 3, one in
section 8, and one in various sections as a relief worker; each had been
employed for more than 2 years in these sections, and in each case the
dermatitis of the hands began while employed in these sections. The
44 skilled helpers who were negative at the time of the examination
were employed in relatively equal numbers in relation to the piate
printers in'the various sections.

Nine, or 42.8 percent, of the plate printers with dermatitis of the
hands were working in sections 4 or 9 at the time of the examination.
However, none of these printers had developed dermatitis of the hands
while working in either of these sections. Since black ink was used
exclusively in these two sections, it was customary to transfer men
with dermatitis to these sections in order to prevent further exposure
to colored inks. 'This must be kept in mind during study of the tables
that accompany this bulletin because these changes of exposure seri-
ously complicated the interpretation of these data. However, men
having various colored inks on their hands and forearms from other
sections used the oil trough and wash rooms of sections 4 and 9.

Forty-two and eight-tenths percent of the printers with dermatitis
of the hands at the time of examination and 16.2 percent of the printers
who gave a history of dermatitis contracted the dermatitis of the
hands while employed in sections 5 and 6. Both of these sections were
sections in which various colored inks were used, and in which the
color of the inks varied from week to week, depending upon the type
of printing being done. Various inks were also used in sections 3
and 1. Section 7 used colored inks to a less extent, since quite a bit
of black ink was used in this section.

Forty-three and three-tenths percent of the plate printers who gave
a history of having had a dermatitis of the hands while employed at
this establishment contracted the dermatitis while employed in an old
building, which was in use until 1914. This old building consisted of
a main room, where some 300 men were employed, and four small

108728° —30——3
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rooms, in each of which approximately 40 men worked. All these
printers used hand presses. An additional printing room was lo-
cated in the basement, where 25 nien did plate printing on the only
power presses then in use at the establishment. There were no rotary
presses in the old building.

The exposure of the plate printers Lo various colored inks was very
similar in the old building to that in the new, except that one man
would print approximately 800 sheets a day, compared to 2,400 to
4,800 on a power plate press. The printers, with ink on their hands
from plate printing, would operate the presses by turning wheels.

The washing and cleaning facilities in the old building were prac-
tically the same as in the new, including the use of oil troughs, sand,
yellow and white soap, salts of tartar, and brushes.

It is impossible to determine at this time the exact exposure of men
by sections in the old building to correspond with that in the new.

The study of the section distribution of the printers reveals that
only one of the printers contracted dermatitis of the hands while em-
ployed in sections 4 and 9, where black ink alone was used, and his
dermatitis was due to cleaning the hands with sand, and that no cases
occurred in the rotary-press section, section 2, and that only one case
occurred in section 8, the wetting section, and this case was due to
contact with the solution of glue. Tt will also be noted that derma-
titis of the hands was incurred only in the sections using colored
inks,

The duration of employment in the above sections will be discussed
later.

CLEANING MATERIALS

The following materials were used by the printers to cleanse the
hands of inks:

Light mineral oil.

Benzine (gasoline).

White and yellow soap.
Whater.

Cheesecloth,

Sand.

Salts of tartar.

Hair brushes.

Potassium carbonate,

Towels, both paper and cloth.

The cleaning process is deseribed on p. 13.

The mineral oil used in the oil troughs was a commereial grade with
a specific gravity of 0.865 at 60° F., and having a flash point of
347° F.

The benzine or gasoline used to clean the plates was ordinary, com-
mercial gasoline. A sample of this gasoline was fractionally dis-
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tilled to determine its benzol content. 400 cc of the crude gasoline
yielded 31.5 cc of material boiling with 78° to 90° C, range (benzol
boils at 80.3° C.). This fraction was again fractioned, yielding
7 ce—the maximum “benzol” fraction. This material was nitrated,
reduced, and tests were made for aniline. These tests were positive.
The quantity of benzol was, however, very small and not over 17
percent in amount.

Several kinds of soap were used for cleaning the hands, The two
principal ones were (1) a white, floating, toilet, cake soap made
from soda and a mixture of high-grade tallow with 25 to 30 percent
of cocoanut oil, of light color, without offensive odor, and thoroughly
saponified, with free alkali not exceeding 0.15 percent, chloride under
1 percent, and free of resin, sugar, and foreign materinl; (2) ordi-
nary laundry soap made from soda and fats, uniformly mixed, with
no excessive proportion of resin, and containing only a moderste
amount of material not soluble in aleokol, with free alkali 0.5 per-
cent or under; (3) a powdered soap of light color, free from dis-
agreeable odor, a compound of soda and fats, without resin, with 0.5
percent free alkali or less which was used for cleaning the floors and
woodwork, However, some of the printers asked for and received
this powdered sorp from the washroom attendants to mix with the
sand to use in cleaning their hands.

Cheesecloth was used to rub the oil and ink from the hands and
forearms after washing in the oil trough.

Clean, dry, silver sand, obtained from local sand and gravel con-
tractors, was used.

The salts of tartar (potassium carbonate, U, 8. P.) was purchased
by the printers.

The brushes, usually of the hog bristle type, were also purchased
individually by the printers.

Paper or cloth towels were used to dry the hands. The finger
nails were usually cleaned by packing soap under the nails and
removing the soap with the point of a pocket knife,

The workroom for each section contained a shower bath, and the
majority of the printers used this shower at the end of the day's
work, During the time the printers were undressing, using the
shower, and dressing, they walked over the floor with the bare feet.

Cases of dermatitis were tabulated according to the method of
cleaning hands that was in use at the time of examination. The
interpretation of these data was complicated by the fact that plate
printers changed the method of cleaning their hands when they
found they had dermatitis. This does not mean that the cleaning
materials were not a factor in the cause of the dermatitis; it may well
be that the cleaning materials did play some purt in the cause of the



14

dermatitis, and also in the aggravation of the dermatitis, after it
once was incurred.

The rotary-press printers and the skilled helpers did not come
in contact with ink to the same extent as the plate printers, The
only time the rotary-press printers got ink on their hands was when
they filled the ink fountains or handled freshly printed sheets. They,
therefore, got only a small amount of ink on their hands, It was
not difficult for them to clean their hands, and the abrasive action of
the cleaning materials was practically nil compared to that received
by the plate printers.

Some skilled helpers were exposed to a small amount of ink when
they cleaned the ink fountains and ink buckets, but many of the
skilled helpers had no exposure to ink. The chief substance to which
the skilled helpers were exposed was benzine, which they used to
clean the ink fountains and ink buckets. According to the histories
obtained from the skilled helpers, 21 used benzine to clean the ink
fountains and buckets, 7 used benzine to clean the ink from their
hands, and 1% had no exposure to benzine. Only three skilled help-
ers had a dermatitis of the hands at the time of the examination and
none of these was due to their exposure to ink.

TYPES OF PLATES USED

The plates used by the plate printers were made of either steel or
iron, and were chromium plated. They were 1614 inches by 1834
inches in width and length, respectively, and -# inch in thickness.
The printing surfaces had depressions of almost infinitesimal depth,

The physical effects of hand polishing the faces and backs were
the same, and the quantitative exposures to inks were identical in
each, Black ink alone was used on the faces, and inks of various
colors were used on the backs.

Although approximately 25 percent of the plate printers worked
on face plates, and 57.9 percent of the plate printers who had derma-
titis of hands when examined were thus employed, this is explained
by the fact that the latter men were assigned to faces in order to
avold exposure to colored ink.

It has not been shown that the type of plate is important in the
production of dermatitis, except for the color of ink used thereon.

INES USED

Detailed description of the inka is given in the section on patch
testing,

Of the 21 plate printers who had dermatitis of the hands when
examined, 11 were then working with black ink, 1 with green, 1 with
red, and 8 with miscelluneous colors. As previously mentioned, none
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of these 11 men had developed his original dermatitis while working
with black ink, but had been changed to the black from exposure to
various colors because of having dermatitis.

Except for the black-ink work, the variety of colored-ink exposure
was 50 great and the changes of employment from one color to an.
other so frequent that it is impossible to chart useful information as
to the specific colors involved,

It appears that black ink, per se, is not a factor in the production
of plate printers’ dermatitis, but that exposure to various colored
~ inks is of etiological importance.



PAST AND PRESENT MEDICAL HISTORIES

The past and present medical histories were taken on each em-
ployee, and were designed to reveal (1) the personal history and the
family history of the allergic conditions, hay fever, asthma, urticaria,
migraine, and chronic eczema; (2) the history of dermatitis of the
hands, with the date of onset, duration of the dermatitis, number of
relapses, by whom treated, the duration of the dermatitis after leav-
ing work, loss of working time, seasonal exacerbation, the occupation
and the type of chemicals used at the onset of the dermatitis, and a
description of the dermatitis; and (3) the history of dermatitis other
than dermatitis of the hands, with its location, duration, and
diagnosis.

Thirty-seven plate printers gave a history of having a dermatitis
of the hands which they considered due to their occupation, Three
of these plate printers are now employed as rotary-press printers,
and have had no dermatitis of the hands since being employed as
rotary-press printers. None of these 37 employees had a dermatitis
of the hands at the time of the examination.

TasLe 3,—History of the allergic conditions, hay fever, asthma, migraine, urticaria,
andfor chronic eczema

Plate printers
Present dermatitis History of dermatitis No dermnatitis
P th,‘\am- P I\'};:m- P N}:;m»
er- r er- er er- er
cent posi- Total cent | posi- Total cent posiv Total
tive tive tive
Foamily history...vvmnvuwa-.| T8 5 n 2.6 8 137 157 40 203
Past, parsonal history....... 3.1 8 21 KT 1" 137 15.8 44 263

1 Three rotary-press printers who pave g past history ol dermatitis developed the lesions while working
as plato printers, henice they are tabulated as plats printers here.

The allergic disorders, hay fever, asthma, urticaria, migraine, and
chronic eczema oceurred somewhat more frequently in the families
of men with dermatitis than in the families of men who did not have
dermatitis, but this does not seem to be an important difference,

Past personal histories of allergy were reported more than twice as
often among plate printers with dermatitis present and those who had
had the skin disorder, than among those who had never had dermatitis
of the hands. These positive histories were one-sixth more frequent
among the plate printers with dermatitis present than it was among
the plate printers who gave a history of dermatitis of the hands.

(18)
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The number of men and the incidence of dermatitis in the rotary
press and skilled helper groups are too small to draw any conclusions
as to their allergic histories.

TabLe 4.~Date of onset of the dermatitis among plate printers according to the past medical

history
, T’[t-}ll'mnltltls }"mt h!fhlr}'{
. of hands st | dermatlig 9
Yoar of onset ptsent hands
(tamber) (nnanher)
TORBL ¢ s m et ittt i s tm e e m vy e 21 3

— e G 0D a2 T e b
e G e 03 OB 00 D e =4

D S O

It will be noted from the above table that during each 5-year
period, two to four cases occurred among the employees with der-
matitis of the hands at the time of examination, and three to eight
cases occurred among the employees who gave a history of having
had a dermatitis of the hands. When the above cases are considered
by each year instead of 5.year groups, the same relative proportion
of cases is shown. It is, therefore, observed that the incidence of
dermatitis was approximately the same per year from 1900 through
1936.

TABLE §.~—Duration of dermatitis of the hands aceording to past and present medical

histories
Dermatitis
of lunds at dn"‘”-“]{i;" (
Duration in yoears time of ex- c;mat \ o
gminatian | the hands
(nuniber) (numbaor)
- O S 21 ar
2 Vi
5 12
3 1]
i 0
1 0
3 n
L] 0
More than 31 YearS. ... .. voovmarennneanennn e 2 0

The duration of the dermatitis of the hands among employees with
the condition present at the time of the examination varied from less
than 1 year to more than 30 years, while among the employees who
gave a history of dermatitis of the hands but who were negative at
the time of the examination, the duration varied from less than 1 year
to less than 5 years,
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In seven of the cases of dermatitis of the hands at the time of the
examination, the dermatitis had been present continuously since its
onset. In the remaining 14 ca%es the dermatitis of the hands had
been intermittent, with periods of a few months to several years of
freedom from dermatitis of the hands, In the seven cases that were
continuous, the severity of the dermatitis of the hands ranged from
very severe, causing the employee to be off duty, to very mild lesions,
causing no inconvenience to the employees.

TasLe 6.—Duration of dermatitis of the hands after leaving work

3%’;%?5‘2"% History of
Duratlon of dermatitis of hands after leaving work time of ex- dgﬁ?‘z;ﬁs"f

smontin | (oo
A S 21 37
Lass than 1 week. . . 1 4
1to 2 weeks. .. .- 2 4
Jtodweeks _____.. 5 3
110 2 months 2 ]
% to 4 months 2 2
Mors than 4 months 1 1
No loss of working time 8 21

Among the employees who gave a history of dermatitis of the
hands but were negative at the time of the examination, there was
2 higher percentage of cases who did not stop working on account
of the dermatitis, and also a higher percentage who recovered from
the dermatitis in 1 to 2 weeks after stopping work, than among those
employees with dermatitis of the hands at the time of the examination.

It will be noted that 23.8 percent of the cases with dermatitis of
the hands at the time of the examination and 18.5 percent of those
cases giving a history of dermatitis of the hands did not recover
within one month after stopping worl, It is possible that secondary
infections may have been the cause of some of these prolonged
recoveries,

TanLe 7.—Estimate of the total loss of working time of all emplayees due to dermatitis of
the hands—{per employec)
Number of plate
prinlery who buare

. . ' fost the gmount
Loss of working time in months: of time apeeificd

Less than Y month
Ytolmonth_ o _________ ...
1% to 2 months
24 to 3 months

Corrach

12 months . TTTTTTTTTT oo omemssso e

= = B

..................................................

Total. o 26
Number with dermatitis or with history of dermatitis and no loss of
working time_._________. -

---------------------------------------
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The above table is an estimate of the total loss of working time by
plate printers due to dermatitis of the hands from 1910 to 1936. It
was impossible to get an accurate account of the time lost. It will be
noted that approximately one man’s working time for 13 years has
been lost due to dermatitis of the hands in this one establishment
since 1910,

Forty-one men out of a total of 58 had no seasonnl exacerbation
of the dermatitis. Of the 17 men who did have seasonal exacerbation,
this was in the spring in two instances, summer in 11, autumn in 2,
and winter in 2. There was no seasonal exacerbation of the derma-
titis among the skilled helpers who had dermatitis of the hands,

TasrLe B.—Ink used at onset of dermatitis

Dermatitisofhonds | o
at time of exam. | E 85t history of der-
inntion montitis of hands
Inks used Tatal
Number | Fercent | Number | Parcont
OBl s s m e m 21 100 37 100 58
Oreen INK oot e nnmnsmnns s s s 9 42.8 13 351 22
Colored inks, general. . ..oveeveeeniivnnivsnaemanaas 3 1.3 5 13,5 8
ROAINK e risnsmmamssnsmnmnnnssnnnmsmrmrn s 2 9.5 1 27 3
BlIACK IR et me e mmmm i v 0 Q 7 18.9 7
Blueink.. . ! 4.8 2 b4 3
Gold gk ..... 0 '] 2 b.4 3
Qrange ink.,. . 0 0 1 2.7 1
Gold and black ink._ .. ... 1 4.8 0 0 i
Greenandredink. .. .. ..o reecnrrmnnnana 1 4.8 1} 0 1
Purplesnd pink ... 0 1 1 2.7 1
Red, green, and orange 0 0 1 2.7 3
Black and greetr_.._..... 0 0 1 2y 1
________________ 4 19 2 5.4 ]
0 0 1 2.7 1

Of the employees who gave a history of dermatitis of the hands,
or had dermatitis of the hands at the time of the examination, 56.9
percent stated they were working with green ink at the onset of the
dermatitis.

Although the men were working with specific colored inks at the
time of the occurrence of the dermatitis, they were exposed to other
colored inks when they cleaned their hands, as was noted in another
part of this report, and therefore too great importance can not be
attached to the ink they were working with at the time as the definite
etiologic factor.

The general description of dermatitis of the hands as given by the
plate printers was that, in most cases, redness (usually with itching)
would appear, followed in a day or two by small, elevated areas
(vesicles) resembling ivy poisening. New crops of these lesions would
appear every few days. There would often occur oozing of serum from
the elevated areas, sometimes, but not always, due to the patient’s

108728°—20——4
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seratching the surface. In other cases dryness of the skin, redness,
and cracking (or fissures) would occur. In many cases all these
symptoms would oceur, either simultaneously or in cycles.

TanLe 9.—Description of the dermatitis according to past medical history

Description

Past history of derma-

Dermatitis of hands at

titis of the hands present

Number | Pervent | Number | Percent
Ky} 100 2 100

5 135 9 428

32 86,4 12 67.1

28 6.8 9 42,8

8 21.4 5 3.8

-1 75.6 12 51

1 2.7 1 4.8

10 7.0 2 9.5

20 TN ] 52,3

3 8.1 3 9.5

Tante 10.—Length of time after beginning work before dermatitis of hands developed

Langth of time after Leginning work hefore dermatitls
developed (years)

Plate printers
Dermutiis of hands at | History of dermatitis
present of hands
Number | Percent | Number Pervent
21 100 w 100
0 0 ¢ 6.4
2 9.5 2 5.4
1 4.8 2 5.4
1 4.8 2 5.4
1 4.8 2 b4
] 28,5 6 18.2
2 9.5 4 10.8
1 4.8 b1 135
1 4.8 & 13.5
3 .3 3 8.1
2 [N 2 5.4
i 4.8 2 5.4

There was marked difference in the length of time after beginning
work at this establishment before the onset of the dermatitis of the

hands,

At the time of the examination 47.6 percent of the employees with
dermatitis of the hands and 59.7 percent of the employees who gave
a past history of dermatitis of the hands had worked for 10 years
or more at this establishment before the occurrence of any dermatitis

of the hands,



21

Tante 1l.—Description of the dermatitis of the hands at the time of the physienl

examination
Plate printers
Description
Nurmibor Percent
Total number....... e ramreeramrmeareAe e nn s | LR
Distribution:
Symmetrieal it tn e 1] F< I
ASFINIIOLIIALL ot ruva i ra— .- 15 1
Between digits 0 N8
Right hand only.. 7 23,0
Lett hand only. a 0
Both hands..... it il 8§
Palms 9 42.0
Dorsum . 14 [N ]
Configuration:
ATCHOITI, o st v e mav s m i n = am s mramwmmms mn s g man o na e 0 n
ADIMUIBE. e e e e m et m et n e et n e e o na e n e e 2 9.5
BETOHUIDY e s e e crvam e e e cwm s w e e s a s e 10 90,4
Destruction:
Atrophy 1 13
Bearring.. . } 1.8
Induration 10 4.4
Texture of skin:
Smooth._... 1 2.0
Rough L] .0
Thick 5 "R
Thin . 3 14.8
Predominant: type of lesion at time of examination:
B TR T O 4 19.0
PRPUIOS. ety v e e e L] 2.8
P B e e s s st A e e A £ b a e e e 2 0.5
4 19.0
0 [t}
0 a
1] 0
? 0.5
1 4.8
2 'Y ]
e 1 4.8
Border of Jesions;
Elevated. .. h 330
Erythematous 3 1.3
Bealing, _..one.e 9 420
Polyeyelie..... 2 4.8
U LS e e oo ere e e v e e e e e mm e e Am e an e - 4 L)

EXAMINATION OF THE SKIN

At the completion of the history the employee was stripped and
the entire skin surface was examined minutely. All examinations
were made with natural illumination. The slightest skin abnormality
of the hands and arms was noted, and any skin lesion was described
in detail on the physical examination form (fig. 3).

As noted in another part of this report, 21 plate printers and 3
skilled helpers had a dermatitis of the hands at the time of the physical
examination,

The above table gives a deseription of the dermatitis on the day of
the first examination, since the severity and type of the lesions changed
from day to day.

It is desired to emphasize the fact that these cases of eczematous
dermatitis did not present a picture characteristic or diagnostic of
any given specific causative agent.



MYCOLOGICAL EXAMINATIONS

" The mycological study was made in order to determine whether
pathogenic fungi were either primary or contributing etiologic agents
in the dermatitis,

After an examination of the skin of the entire body was completed
special attention was given to an examination of the hands and feet
for clinical evidence of fungous infection, A notation of clinical der-
matophytosis of the feet was made when one or more of the manifes-
tations noted by Whitfield were present, viz, (1) acute vesiculo-bul-
lous manifestations with the characteristics of vesicular eczema; (2)
chronic intertriginous mamfestations, characterized by whitened,
sodden masses of epithelium between the toes; {3) chronic hyperkera-
totic manifestations characterized by large and irregular masses of
overgrown horny Jayer, All of these manifestations are usually ac-
companied by itching.

The difficulties encountered in making a diagnosis of dermatophy-
tosis of the feet from the appearance of the lesions alone are great,
and this is especially true of the intertriginous type. In this study a
definite diagnosis of dermatophytosis of the feet was made only when
pathogenic fungi were found either by microscopic examination or by
culture.

(£2)



Tarre 12.—Dermataphyiosis of feet

Plate printers

Rotary-press printers

Skillad helpors

Patch tests

Dermatitls | No dertin- | Dermatitis | No derma- | Dermatitis | No derma-
hands at | titisof the | handsay | titisof the | hands at | titis ol the Tatal Pusitive Neguative
proseng hands presenl hands presetit hands
Swime| Per- |[Num-| Per- [Num-| Per- |[Num-| Per- [Num-+| Per- |[Num-| Per- [Num-| Per- [Num-| Per- |[Num-| Per-
Ier | cent | ber | cent | ber | cent | ber | cent | ber | cent | ber | cent | ber | cent | ber | cent | ber | cent
Total BUNBOE SXAIINEA. v+ s wuswaus s sm s v as i st s b2 I R %6 |...... [/ S <3 . 3l L 1 0 [/ 1 . B2 e
Mlmmoopio oxamination, positive for pathogenic fungi
.................................................... 7(33.3] 92|345 0 0 8| 348 11{33.3 2i2Le| 17 (33 ER LA 2 342
Oulture}mituemr pathogenic fungi of foot.. .. 6289 HBR: 0 0 Sl ay 1343 10] 24.4 3 | 262 5| 385 21| .86
Qlinical evidence of dermwatophytosis of feet. .. B|38 83 ] 3.2 0 [} 6| 26,1 o) 0 13 ) 31.5) 108 | 30.5 6| 40.1 24| 34.2
Qnae or both micreseopical or cullurslexsminations
Tor pathogenic fungiof feet. .uoveueinunsan. can 8|38 100 | 37.6 i} 1] B[ 348 1] 3.3 12 2.1 120 ] 36.4 6] 46.1 30| 3.8
Clinical evidence of dermatophytosis of foet, Bod either
micrascapical gr cultural examinations or both positive
for pathogenie fungi of feet 538 56 1 211 L} 0 4174 [ ] 21| 513l B3] 284 41307 IEN YA
Clinical evidencs of dermatophytogis of fect,
micrescopical and culturn) examination 3| M3 3128 0 2| R7 LN 9219 7 133 2] 153 o1 1
Eithor clinical evidence of dermutophytosis of feet or micro-
hml examination or cultural exunination positive for
pat ogenie fungi of fopt..... AN LN ] 524 133 | S50 (1} 1] 10 | 43. 5 11333 21| 313 176 | 40.7 7| sy 41 50

NOTE.~Of the 315 plate printers, 25 had only an examinatien of the hands, snd oo § no specimens for mycological study were made.
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EXAMINATION OF MATERIAL FROM HANDS AND FEET

Following the physical examination of the men, material was taken
in sterile, Jabeled Petri dishes from the hands if there were lesions
and if it was possible to get material without undue trauma; and
routinely from the feet, Part of this material was examined directly
under the microscope, and part was held for culture. The material
consisted of skin scrapings, loose squames from the edge of scaling
lesions, and the roofs of vesicles. When nails were affected scrapings
of the nail tissue were also tuken,

In making the examination a portion of the collected material was
placed on a microscope slide, covered with a drop of 10 percent
NaOH, and examined after a few minutes, or as soon as it had cleared
sufficiently. By the time this examination was made the patient
had left, so that when no fungi were found in a given specimen it
was not. possible to collect additional squames for a reexamination,
In some cases the subsequent culture of the remaining portion of
the specimen yielded positive results, In other cases the converse was
true. The fungi were isolated in pure culture by collecting material
in g sterile Petri dish, exposing it for a few minutes to 80 percent
aleohol, and planting upon honey agar? slants. The cultures were
transferred to fresh slants to free them of bacterial contaminations
which were present in some instances,

The data obtained falls into four groups. (1) There were speci-
mens of which both the microscopic and culture examinations were
positive; (2) of others, the microscopic examination was positive
but no cultures were secured; (3) the direct examination of some
specimens gave negative results, but a fungus grew in the cultures.
Finally, (4) there were some individuals who were clinically positive
and who were probably actually infected, but both laboratory methods
failed to demonstrate the presence of fungi in the specimens col-
lected. These discrepancies could have been largely eliminated had
it been practicable to hold the patient until the direct examination of
specimens was completed, or to recall him at a later time. Because
of the conditions under which the investigation had to be carried out
neither of these procedures was deemed advisable, and it is therefore
recognized that this report probably indicates a slighly lower inci-
dence of dermatophytosis of the foot than actually existed among
the men examined.

In view of the small amount of material which was collected from
most of the men, and in view of precautions which were taken to
avoid any mixing of specimens, it is felt that a positive result either

2 The formula for honey agar is essentially that recommended by Sabouraud, viz., honey,
60 grams; Fairchlld's peptone, 10 grams ; agar, 20 grams; water, 1 liter. pH s adjusted
to 5.5,
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from microscopie examination or from culture is a suitable basis for a
positive report from the laboratory study, even in the absence of a
perfect correlation between these two methods of examination,

The further lack of correlation between clinical findings and labo-
ratory findings is due in part to the fuults of the method explained
above, and in part to the difficulty of diagnosing dermatophytosis
on the basis of clinical evidence alone. It is hardly possible to cor-
rectly diagnose dermatophytosis of the foot in every individual seen,
without depending in part on laboratory examination. Fissures and
scaling in the interdigital spaces is not always caused by the dermato-
phytes, and, on the other hand, there may be a mild or lautent infection
due to one of these fungi without scaling being evident until the sur-
face is scraped, as with a scalpel,

A tabulation of the results of the laboratory examination shows
that 117 in 354, or 33 percent, were found to be positive for dermato-
phytosis by microscopic examination; 93 in 334, or 26 percent, were
found positive by cultures; and 129 in 354, or 36.4 percent, were found
to be positive by one or both of these methods.

Trichophyton mentagrophytes (9) (including the varieties usually
designated 7. gypseum, T'. interdigitale, and T'. pedis) (5) was isolated
in cultures from 71 cases. I'richophyton purpureum (7. rubrum)
was isolated in 18 cases. E'pidermophyton floccosum (E. inguinale)
was isolated in 5 cases. All these isolations were from the feet. One
man had a dermatophytosis of the foot caused by two fungi, 7. pur-
pureum and E. floccosum. The fungi will be further discussed from
the standpoint of their variability in another section of this report.

Hands~No lesions of the hands were seen in these men which
resembled dermatophytosis either from the history or by actual clinical
examination. Neither was any fungus found in squames from the
hands, nor was a pathogen cultured at any time from the hands of
these men. There is no clinical or Jaboratory evidence that these plute
printers were suffering from dermatophytosis of the hands. There
was some evidence, however, of a dermatophytid reaction in three of

the men.
MYCOLOGICAL S8TUDY OF OIL TROUGHS

It had been suspected that a pathogenic fungus might be either caus-
ing or complicating the dermatitis of the hands of which the men
complained. Early in the investigation, therefore, oil from the oil
troughs where ths men cleaned the ink from their hands was carefully
examined to see if fungi were present,

Three representative samples were collected and taken to the labora-
tory. One sample, No. 1, was clean oil from the bottom of a con-
tainer from which an oil trongh had been filled.



26

Sample No. 2, taken from a trough evidently used by men working
with green ink, appeared greenish and slightly dirty when in the
trough, but when a test tube was filled by allowing oil to flow from
one of the wash cloths in the trough it appeared comparatively clean,
A very small amount of light colored sediment settled out.

Sample No. 3 was from a trough where men using black ink had
washed, and it was very turbid. ‘When a tube was filled by allowing
oil to flow from one of the wash cloths in the trough the oil was
opaque, but upon standing a heavy black sediment fell to the bottom
of the tube, leaving the supernatant oil nearly as clear as in the other
samples,

Cultures from oil—Ten to twelve cultures were made from each
sample of oil taken. Some were very heavily inoculated.

Sample No, 1 showed no growth. |

Sample No. 2 produced a single colony in each of two tubes of a
species of Mycoderma. This fungus does not appear to be a pathogen,
and its appearance in these tubes is not considered of etiologie sig-
nificance. Another nonpathogenic fungus which was not identified
appeared late in a third tube.

Sample No. 8 produced no growth in any tubes.

Twenty-nine of thirty-two culture tubes inoculated with oil remained
sterile. The fungi producing the three colonies appearing in the
remaining three tubes were not pathogens and were not recovered in
culture from the hands of the men, Staphylococeus, the microorgan-
1sm most often found in cultures made from the hands, did not grow
in any of the cultures inoculated with the oil. It appeared, therefore,
that the oil used by the men in cleansing their hands did not serve as
a culture medium. In fact, a bactericidal action was suggested by the
results of these culture tests. These were not properly designed, how-
ever, to adequately test a possible fungicidal or bactericidal property
of the oil, and the following investigations were therefore carried out:

Fungicidal property of the oil—About 20 cc of sample No. 1 (the
unused oil) was poured into a clean, sterile test tube. The greater
part of one of the colonies of Mycoderma (a mass of fungus hyphae
und spores approximately 6 by 4 by 2 mm in size was rubbed on the
inside of this tube. The fungus was mixed as thoroughly as possible
with the oil, but it would not emulsify. Exposure to the oil was, there-
fore, not complete. The mixture of fungus and oil was kept at room
temperature throughout the experiment. It was continually shaken
for ten minutes, and occasionally thereafter. At the end of the ten
minutes ten culture tubes were inoculated with the fungus hyphae and
spores tuken from the oil. Similar test cultures were made at the
end of exposure periods of 20 minutes, 1 hour, 7 hours, and 80 hours.
In making these cultures the dunger of confusing a possible fungi-
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static action (10) exerted by the oil carried over in the inoculum was
minimized so far as possible by freeing the inoculating loop of excess
oil before the culture tube was inoculated.

Inoculation tests showed that the fungus was still viable after 80
hours in the oil. It is recognized that the exposure to the oil was
imperfect due to the failure of the fungus cells to form a uniform
emulsion. The test indicates, however, that the oil does not possess
appreciable fungicidal properties.

It was possible that the fungus tested was more resistant to the oil
than were other fungi. Identical tests were therefore made to deter-
mine the fungicidal action of the oil upon a pink Torula isolated from
the hands of one of the men. Similar results were obtained.

Bactericidal property of the oil—Although no colonies of bacterin
appeared in the cultures made from the oil, it was deemed desirable to
find out whether the oil was bactericidal to bacteria exposed to it.
The bacteria obtained in culture from the hands of twomen were used
as test organisms. The method of testing outlined above in the test-
ing of the fungicidal property of the oil was followed.

There was growth of the bacteria after 80 hours in the oil. The
o1l does not appear to be bactericidal,

MYCOLOGICAL STUDY OF THE FLOORS OF THE SHOWER BATHS

Because of the prevalence of dermatophytosis of the feet among
the plate printers, the shower and locker rooms used by the men from
the various sections were inspected and material was collected for
examination and culture. When inspected, the rooms were in fairly
good condition, although the lighting was poor, and the floors of
the locker rooms were dark in color and with a comparatively rough
surface, so that the presence of dirt was not readily detected.

On the floors in the corners of the shower rooms, and in the angles
formed by the seats and the walls of these small rooms, there were
small amounts of debris of varied composition. This was scraped
off with sterile sealpels, put in labeled sterile Petri dishes, and
bronght to the laboratory for examination and culture.

Direct examination—The material contained chemicals, probably
those used in cleaning; sand, presumably brought in by the men from
the troughs where they removed the ink from the hands; bits of
cloth; spores of nonpathogenic fungi; pollen grains; epithelial de-
bris; and unidentified material. Examination of the material was
hindered by the presence of grains of sand, which made it difficult
to obtain thin preparations; and by the presence of opaque particles
which partially obscured the field of view. Numerous isolated and
grouped epithelial cells, and pieces of epithelium up to u half milli-



28

meter or more in size were found, but in none of these were the
hyphae of ringworm fungi seen.

Cultures on honey agar were made from the various samples taken,
The most common fungus encountered in these cultures was a species
of Fusarium, which at first bore a superficial resemblance in colony
characters to Trichophyton. It proved to be entirely different on
further study. Other microorganisms which developed in many
cultures were species of Aspergillus, Penicillium, Alternaria, Chaeto-
mimn, Monilia, Cephalosporium, Pachybasium, yeasts, and bacilli.
No pathogenic fungt were found., '

Fuilure to isolate any dermutophytes from the floors of showers
and locker rooms was probably due to the rapid growth of more
vigorous organisms and the consequent suppression of pathogens.
When the rooms were being used by so many men with derma-
tophytasis of the foot it is incredible that there should be no infected
epithelial scales on the floors. Probably an improvement in the
technique of examination and isolation would have revealed the
presence of ringworm fungi on the floors. Laboratory tests readily
demonstrate that the dermatophytes remain viable for months in
infected hairs and epithelial squames, and that under suitable condi-
tions they enter a saprophytic phase and produce numerous spores
in such debris. The spores produced in the saprophytic phase are
capable of initiating dermatophytosis when applied to the skin,

Davidsen and Gregory (2), continuing and extending earlier in-
vestigations of Plaut (8), point out that keratinized tissues are not
readily attacked by most microorganisms, and that when hairs and
skin scales naturally infected by the dermatophytes are deposited
where conditions of moisture and temperature are suitable they con-
stitute, in effect, a4 selective culture medium upon which these patho-
genic fungi readily grow and sporulate. It is generally assumed
that this potentially infective material is commonly present on floors
used by individuals with dermatophytosis, and that it is largely
responsible for the dissemination of the disease.

It is therefore desirable to take sanitary precautions which will
minimize the danger of leaving infected epithelial debris on floors used
by many individuals. A prophyluctic measure in general use, and
described by Osborne and Hitcheock (7), is the placing of rubber
pans containing a solution of sodium hypochlorite in such a place
that all persons using the shower bath must walk through it. They
recommend using a one percent solution to allow for dilution, and
the solution must be renewed daily. They point out that sodium thio-
sulphate, which has sometimes been used, is not suitable because it
is rendered ineffective by combination with residual chlorine in the
water of swimming pool or shower. Dependence on this chemical
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would be further contraindicated by its lack of fungicidal propertivs
in vitro.

Clinical tests indicate that the sodium hypochlorite foot. bath is
of definite value in control of epidemics of dermatophytosis. It is
not recommended as a therapeutic meaSure, although chlorine is
known to be an effective fungicide. Even the short exposure to hypo-
chlorite in the foot bath, however, combined possibly with an in-
creased attention to proper foot hygiene which the program en-
courages, is a valuable prophylactic measure.

IDENTIFICATION OF THE DERMATOPHYTES ISOLATED FROM FEET

In identifying pathogenic fungi, and particularly the dermato-
phytes, one is confronted by a confused nomenclature and a large
number of “species.” Many of these species are based on slight differ-
ences in growth habit which are not actually valid for species delimi-
tation. The presence, in the literature, of nearly 200 species names
of ringworm fungi probably is due largely to the failure of investi-
gators to take cognizance of the capacity of these fungi to produce
variants or mutants. The study of single spore isolates and the
selection of inoculum from indicated areas in old cultures of dermato-
phytes will very often yield variants unlike the parent species, and
often like other “species™ (4). It is significant in a consideration of
the species question that two or more types of fungi are sometimes
isolated from the same patient; and that it is from those strains
which upon isolation from the patient do not exactly correspond to
any common species that one is most likely to secure further muta-
tions. Furthermore, the lack of correlation between the variety of
a given species and the clinical manifestations on the patient of this
variety tends to throw doubt on the validity of some of the “species”
names. Dowding and Orr (3) report that in a series of patients from
whom they isolated several varieties of T'rickophyton mentagrophytes
(7. gypseum) there was a total lack of correlation between the
varieties isolated and the clinical types of lesion they caused.

The assumption that variants or mutants appear also in nature or
on the parasitized host is theoretically probable and receives support
also from observed facts. Such variants, whether arising in a natural
habitat or in artificial culture, are not new species, and it is undesir-
able both from the standpoint of & convenient terminology in clinical
medicine and from that of accuracy in a systematic study and classi-
fication of the dermatophytes to so designate them. Critical compara-
tive studies of many newly isolated strains of dermatophytes, with
the fact of variability of strains recognized, are needed to solve the
problems of species delimitation.



30

The present study was unusually suitable for a consideration of
this point. The preliminary examination of 354 men and the collec-
tion of material for culture was completed in a few weeks. The
material was promptly planted on agar slants, and 94 newly isolated
straing from clinically similar sources were available for study. In
brief, the results of this study have confirmed previous observations,
namely, that dermatophytes isolated from cases of dermatophytosis
of the foot full for the most part into a few groups of typical strains,
but a few strains in any large series of a given group or species vary
in color, rate of growth, or type of colony. If the group is sufficiently
large there will be a fairly complete series of intergrading forms
between these divergent types.



SINGLE SPORE ISOLATION

In the study of the fungi isolated from this group of men great
care was taken to insure the purity of the cultures. The most certain
method of doing this is to isolate single spores which are then planted
upon a suitable culture medium. In all subsequent studies which
are made of the strain the progeny of this single spore are used.
Only by following this procedure can one be sure he is dealing with o
pure strain and not with a mixture of two or more. In the routine
isolation and identification of dermatophytes in the clinic it is not
necessary to go to the trouble of picking single spores; but it is
particularly important to observe this precaution when one is
studying variations in fungt.

The dissociation of a newly isolated strain of a dermatophyte whose
pedigree has not been thus determined might be due to the presence
in the original culfure of a mixture of two or more strains, It will
be remembered that in this series, for example, two dermatophytes
belonging to different genera were isolated from the foot of one of
the men examined. Two strains of fungi more closely reluted might
be carried along together indefinitely by the ordinary methad of mass
transfer of inoculum, and their eventual dissociation is apt to be
nisinterpreted,

The fungi in this series were isolated from the patient by the usunl
method, It was noted that there was an interesting series of inter-
grading forms, and 28 representative strains were selected for single
spore isolation and further study.

The isolation of single spores is readily accomplished without
elaborate equipment, The method used in this study is similar to one
in common use in many mycology laboratories, The spores from a
culture are suspended in sterile physiologic salt solution, A drop of
this suspension is spread upon the surface of some clear hard agar
such as 4 percent cornmeal agar in a Petri dish. By test one can
determine the dilution of the spore suspension which will give a suit-
able distribution of spores on the surface of the agar. The spores
must be numerous enough to be readily found, but not so closely
spaced that it is difficult to remove one without disturbing its
neighbors.

The cornmeal agar plate is put away at room temperature or
at 30° C. until the spores have germinated. This may be 8 to 48
hours, depending upon the temperature and the species, The next
operation should be performed in a sterile room. The plate is opened

(31)
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under a dissecting microscope of good magnification, and isolated
spores are picked out with a very fine nichrome needle sharpened to
a knife edge. If the spores have germinated it is easier to select an
isolated one. Either an entire germinated spore or a hyphal tip from
such a spore is removed and placed on an agar slant in such a posi-
tion that its further development can be observed and other spores,
if present, can be detected, After the fungus has grown it is trans-
ferred to a sugar-free culture medium to retard development of the
“pleomorphic” change.

The small conidia of the dermatophytes are uninucleate. Any
variation subsequently appearing in the progeny of a single spore
isolated in the above manner presumably indicates, therefore, some
alteration which may be in some degree comparable to the mutations
of higher organisms.

From 10 to 30 single spores were picked from each of the 28
selected strains. Some of these, particularly spores of 7'richophyton
purpureum, failed to grow, but in all except two cases each selected
strain was represented by from 5 to 25 lines established from single
spores. These multiple lines were established in order to learn
whether there were present in a given selected strain a mixture of
types of variants. In the selected strains no such mixture was de-
tected. All single spores from a given strain produced similar col-
onies and in subsequent transfers that were properly timed this simi-
larity to each other and to the parent strain was maintained. When
transfers were made at too long time intervals, however, variants
did appear (fig. 7, 16 and 18). This appearance of variants in old
cultures was expected because of observations made in earlier
studies {4).

The isolates were studied in several series of parallel cultures kept:
under controlled environmental conditions, Careful measurements
were made at various ages, and pertinent data on color and other
characteristics were recorded. It is not necessary to report here the
details of this phase of the study.

The dermatophytes isolated will be grouped and discussed accord-
ing to species, and the variations within the species, as illustrated
by this series of strains, will be discussed in a general way.

EPIDERMOPHYTON FLOCCOSUM

Five strains of £, floccosum (E. inguinale), one of which is illus-
trated in figure 5, 7, were isolated in this series. While these showed
slight variations in degree of pigmentation and surface configura-
tion of the colonies, there could have been no question regarding the
identity of any of the strains. This species, when planted upon honey
agar produces a greenish yellow colony, the surface of which is
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raised into irregular, radial, and tangential folds. This characteris.
tic appearance is soon obscured (usually in two or three weeks ai
room temperature) by an overgrowth of & white floccose “plecinor-
phic” mycelium, This development represents a type of mutation
which many of the dermatophytes undergo. When once established,
transfers from this “pleomorphic” mycelium reproduce only the
“pleomorphic” culture which is composed of & white, floccose, morw
or less sterile mycelium. The original type of growth cannot be
recovered. The *pleomorphic” growth of many species is so similar
that it is difficult or impossible to identify a fungus thus altered.

TRICHOPHYTON PURPUREUM

T. purpureum (T. rubrum), illustrated in figure 5, was isolated
from 18 of the men examined. Three types, differing principally in
rate of growth and depth were represented. The colonies of this
species on honey agar tend to become dome shaped (figure 5, 2}, but
the dome may be low (figure 5, 3), or almost lacking (figure 5, 4).
The aerial mycelium can be separated from the substratum only with
great difficulty, and when torn and scraped away with a needle leaves
& dull purplish tough layer of densely matted hyphue on the surface
of the medium. It is this pigmented growth that sugpested the name
given it by Bang (1) in his excellent description of the fungus and
of the clinical picture it creates in crural and generalized dermato-
phytosis. This pigment is first visible on the reverse side of the cul-
ture, often as a ring midway between the center and the periphery
of the colony. Later the pigment extends from the center of the
colony to within a few millimeters of the periphery. In a colony
3 or 4 weeks old the dull purple pigment is visible by transmitted
light through the surface layer of white floccose hyphae. This color
is distinetly different, in most strains, from the reddish brown pig-
ment of 7'. mentagrophytes. ‘

T'richophyton purpureuwm is a common pathogen in the south, and
most strains isolated are typical, but in many isolated in the north
the pigmentation is not so apparent and some strains are distin-
guished with difficulty from some strains of 7. mentagrophytes.
Some of the straing in this series which exhibited marked radial
folding (figure 5, 5 and 6, and figure 6, ? and 8}, had characteristics
of both species. They are here listed with the Jatter, Such interme-
diate forms may indicate a closer relationship between the two species
than is usually recognized.

TRICHOPHYTON MENTAGROFHYTES

This fungus was isolated from 71 of the men from whom cultures
were made. Trichophyton mentagrophytes is considered to be the
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correct name for the varieties variously known as 7. gypseum,
T. niveum, T, interdigitale, and T, pedis (5). There are probably a
few additional synonyms. This species name antedates the others (9)
and the many varieties of the fungus can be included under this
name better than under any of the descriptive names later used. It
is a definitely established and easily observed fact that one of these
varieties can give rise to another. The variation is usually in the
direction of & mare floccose type of growth. It is also a fact that in
n large series of strains there are bridging or intergrading forms
which tend to break down artificial “species™ lines, Trichephyton
mentagrophytes is a species which includes many varieties. This
conception causes less confusion than the attempt to recognize these
varieties as fixed species,

The photographs indicate more clearly than a written description
the types of colony represented in this series. All cultures were
grown on the same lot of honey agar and were incubated together at
30° C. for two weeks. Each of the colonies is characteristic of the
respective strain as determined by previous observations of plate cul-
tures and by multiple cultures of the strains incubated with this
series. So long as strain No, 241, for example (Figure 6, 12), ig
properly cared for by frequent subculture on honey agar, it will, at:
the end of two weeks at 30° C, develop the type of colony illustrated
in figure 6, 72. The same is true of the other strains, the radial folds
of strain No. 147, for example (figure 6, &), appearing in each sub-
culture, However, when this culture is & month old the folds become
obscured by an overgrowth of floccose hyphae,

Variants do appear, however, In this particular set of plate cul-
tures the inoculum was taken from old cultures, and two of the
strains developed some colonies of the expected type and some colonies
of a type new for the respective strains. In figure 7, 75 the type of
colony characteristic of strain No. 39 is illustrated. Figure 7, 16
shows a variant of this strain which grew more rapidly and pro-
duced 2 zone of canary yellow in the mid-zone which is dark in the
photograph. The center of the colony is also marked by a depression
instead of an umbo. Similarly strain No. 20 (fig. 7, 17) gave rise to
a variant producing a thin flat colony with an unusually large
amount of reddish brown pigment (fig. 7, 18).

The variation in color of different strains of 7, mentagrophytes is
sometimes striking, The variety most commonly isolated from der-
matophytosis of the foot in northeastern United States is cream-
colored at the center with a snow white periphery. This tint may be
very pule (fig. 6, 9) or deep (fig. 6, 70). It may be replaced by a
clear yellow (fig. 7, 76). Some strains are pure white (tig. 7, 13).
In others the entire serial mycelium finally becomes pink or peach
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colored. This was true of strain No. 20 (fig. 7, £7) in this series.
The amount of reddish brown pigment seen in the reverse side of the
colony also varies with the strain,

A central pit (fig. 6, 9); a central umbo (fig. 7, 1)) ; a flat surface
(fig. 7, 17); short, irregular, radial folds (fig. 6, 10); concentric
zones (fig. 7, 76} ; a thick floccose growth (fig. 6, 12 and fig. 7, 17);
thin floccose growth (fig. 7, 17); and thin powdery growth (fig. 7,
18); are some of the characteristics of particular strains of this
species, They cannot be taken to typify distinct species because: (1)
a complete series of intergrading forms can be isolated from individ-
uals with dermatophytosis; and (2) under controlled laboratory con-
ditions a pedigreed culture arising from a single spore can give rise
to two or more colony types. ‘

As shown by table 12, there was no difference between the mycolog-
ical findings on the feet of the plate printers who had a dermatitis
of the hands and the findings of men whose hands were free of derma.
titis, and there was likewise no difference in clinical evidence of
dermatophytosis of the feet between these two groups. The same
findings hold true for the rotary press printers, who were used as
controls. Also dermatophytosis of the feet was no more and no less
prevalent among persons who reacted positively to patch tests than
among persons who reacted negatively,



PATCH TESTS

PROCEDURE IN MAKING PATCH TESTS

All patch tests on both subjects and controls were made with the
same batch of ink, Special care was taken not to mix the inks, Each
subject was specifically questioned as to his sensitiveness to adhesive
tape before patching.

The patches used for the patch test work consisted of: One-half
inch squares of 8-ply gauze; l-inch squares of surgical oiled silk,
and 2-inch squares of water-proof adhesive tape. Gauze squares and
oiled silk squares were cut in sufficient numbers to last the entire
experiment. In order to facilitate handling, the adhesive was cut
and in the center of each piece a square of oiled silk was stuck, About
100 pieces of adhesive, with the oil silk attached, were placed on a
strip of crinoline bandage, This was rolled up until ready for use.

Six-inch wooden applicators were used to apply the ink to the
patient’s back. One applicator was used for each ink spot and then
discarded.

The patches (13 test patches and 1 control) were placed on the
subject’s back. The skin of the back was carvefully examined before-
lLiand to be sure that no dermatitis or breaks in the skin were present.
The back was used for patch testing because of the large number of
patches and the necessity of placing all patches at one time in order
to take the employee away from his occupation as short a time as
possible; owing to the nature of the work no other part of the body
could be used for so great a number of patches.

The patch was left in contact with the skin of the back for 24
hours, unless symptoms of stinging, pain, etc., made it necessary to
remove the patch, Kach subject was instructed to immediately report
to the physician when the patch test hecame so uncomfortable that
he thought injury to the skin was being caused. The skin was ob-
served for at least 15 minutes after removal of the patch.

The classification of Stauffer (11) was followed in the interpreta-
tion of the tests:

I. Reddening.

11, Reddening, inflitration, and formation of vesicles.
III, Formation of vesicles and blisters.
1V. Large, confluent blisters.

V. Separation of epidermis, eventually ending in vecrosis,

{36)



37

All examinations of patch tests were made in natural illumination,

The patch test was examined at the end of 24, 48, and T2 hours
after removal of the patch.

The 13 inks which were used in the patch tests were each composed
of 2 or 3 pigments and 3 to 11 other constituents (oils, dryers, var-
nishes, and modifiers of consistency). These inks were, and had
been, in use for the past year or longer at this establishment. No
component of any ink handled by the printers in their work was
absent from one or more of the inks used for the tests.

As noted in the occupational survey, all of the men examined had
some degree of skin exposure to gasoline (benzine), i. e, plate printers
in cleaning the plates, rotary press printers in cleaning the presses,
and the skilled helpers in cleansing hands, plates, and ink containers.
(Gasoline is known to be a general irritant, unless proper protection
is used. Therefore no patch tests were made with gasoline,

TABLE 13~ Number of subjects who gave positive reaction to puteh test with whole inks

Plate printers
Plate printers ]:i?:ﬁ ;l?ﬂters who had never I“d““ﬂ;’t]mn ¥-
Inks with dermatitis ISWNY | hod dermatitis | Flene Laboru. Totn)
of the hands | Ofdermatitis | Tl Bndg | tory Persennel
of the hands {eontrals) (controls)
Total number
patched. ... 18 3 50 20 121
CGreen ink No, 411, 3 0 0 0 3
Black ink No, 2.... 0 0 0 0 0
Orangeink No, 311, ] 0 q 0 [}
Red ink No.128.... 7 1 0 0 a
Purpleink No. 236.. 1 1 0 (] 2
Black ink Na, 601.. 0 ] i} 0 0
Orangeink No. 313, B 1 0 0 10
Blue Ink No. 233._. 3 0 ] 0 3
Yellow ink No, 316, 5 1 0 0 [
Pink ink No, 124___ 3 1 0 0 4
Brown ink No. 505 q{ 0 0 0 4
Brown ink No. 518_ 1 0 0 0 4
Brown ink No, 613 7 0 0 0 7
Number| Percent | Number] Percent | Number{ Percent | Nuwmber| Percent |Number| Pereend
Number of men
with positive re-
gctions to any
K e 9 50.0 4 12.1 1} 0 ) Q 13 10.7

Patch tests were made on 121 individuals, These individuals were
separated into the following groups: Eighteen were plate printers who
had dermatitis of the hands at the time of the examination; 33 were
plate printers who gave a past history of dermatitis of the hands; 50
(controls) were plate printers who had been employed at this estab-
lishment for 10 years or Jonger, and who had never had & dermatitis
of the hands; 20 (controls) were members of the Industrial Hygiene
Laboratory of the National Institute of Health, who had never had any
known contact of any sort with printing inks.
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Of the 58 employees who either had a dermatitis of the hands at
the time of the examination, or gave a past history of dermatitis of
the hands, 7 were not tested since they were not on duty during the
time of the patch testing,

Among the 121 individuals patched, 13 gave positive reactions to
one or more whole inks.

No positive patch tests were obtained among the 50 plate printers,
or the 20 Industrial Hygiene Laboratory individuals who were used
as controls.

To the 13 whole inks used in the patch tests, two or more individuals
gave a positive reaction to one or more, with the exception of the black
inks No. 2 and No. 601

From the table it will be noted that orange ink No, 311, red ink
No. 128, brown ink No. 513, orange ink No. 313, and yellow ink No. 316
gave the greatest number of positive reactions. However, one or more
individuals gave a positive reaction to one or more of the other inks.
Three plate printers gave a positive reaction to 10 or more of the inks;
these three men had dermatitis of the hands at the time of the
examination,

Nine, or 50 percent, of the plate printers who were patched and who
had dermatitis of the hands at the time of the examination gave posi- -
tive reactions to the inks. All but one of these plate printers reacted
to 3 or more inks.

Four, or 12.1 percent, of the plate printers with a history of derma-
titis of the hands, but negative at the time of the examination, gave a
positive reaction to the inks, Three of these printers reacted positively
to one ink only and one reacted positively to two inks.

The 50 plate printers who had the same exposure to the inks as the
plate printers with dermatitis of the hands, or those with a history
of dermatitis of the hands, all reacted negatively to all the inks,

The 20 employees of the Industrial Iygiene Laboratory, who had
never had any contact with printing ink, reacted negatively to all
the inks.

ANALYSIS OF THE INKS

A careful study of the chemical analysis of the 13 inks used in the
patch tests was made, and it was found that no one constituent was
common to all the 13 inks. The four inks, orange No, 318, red No. 128,
orange No. 311, and brown No. 513 did not contain substances that
were not found in one of the black inks that gave no positive reaction
or in some of the other inks that gave only one positive reaction,

The 13 inks in use were very complex in nature, as at least 80 color-
ing or tinting components entered into their composition in addition
to fillers, varnishes, oils, and driers.
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In addition to this, the types of oils and driers varied from one ink
to another and such substances as varnishes and driers were complex
in character, each being composed of a variety of ingredients. In
addition to this, there existed the possibility of reaction of the ingredi-
ents of a given ink with one another, or of oxidation reaction in the
finished product promoted by one of the ingredients, so that the ink
as actually used would differ in effect from pateh tests conducted with
its original component parts. Some of these coloring naterials were
organic as well as inorganic and therefore presented a further com-
plexity of structure,

ELIMINATIVE PATCH TESTS

It was inferred that the constituents of the inks other than colored
pigments were inert and that the pigments composed of basic lead
chromate and of lead oxide were the greatest offenders. Howerver, it
was noted that some men had shown positive reactions from inks con-
taining neither of these pigments. It would have been manifestly
impossible to patch each of the individuals against all of the pig-
ments and the component parts of the paste (there were over one thou-
sand combinations of the components), and furthermore, as explained
above, to patch the individuals to each component part of the inks
would not have been the same as patching them to the whole ink.
Therefore, an eliminative method of patch testing was devised in order
to approximate as closely as possible the exposure of men handling the
suspected substances, and also to avoid setting up conditions not
present in the first patch tests,

Three or four patch test preparations were made from each ink,
depending upon whether the particular ink contained two or three
pigments. Preparation “A” of a given ink would represent the
whole ink with the first pigment eliminated, Preparation “B” would
be the whole ink with the second pigment ounly eliminated. Prepara-
tion “C” would be similar, except that the third pigment would be
eliminated, the first two pigments and the paste still present. Prep-
aration “X” would be the paste with all coloring materials out.

The procedure of making the patch tests was identical with that
described in connection with the first patch testing, except that
broken down inks were used instead of the whole preparations, A
control patch was used on each man. ~ Also, other men (for controls}
were patched with the same preparation in addition to those who had
been found sensitive to the particular inks, The men used as con-
trols were plate printers with dermatitis of the hands present or who
gave o history of dermatitis of the hands but had failed to react

positively to inks in the first patch testing.
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Using this method of procedure, 12 men who either gave a history
of dermatitis of the hands or had dermatitis of the hands at the time
of patching and who gave a positive reaction to the patch tests with
the whole inks were patched. Twelve controls were also patched.

The results of this elimination process of patching were variable.

All of the preparations “A,” “B,” “C,” and “X” contained “X”
(paste). Six men showed negative reactions to preparations “A,”
“B,” “C,” and “X,” whereas they gave positive reactions to the six
whole inks from which these preparations were made,

Five men showed positive reactions to each preparation A “B,”
“C and “X” of six inks from which these preparations were made,

Three men showed positive reactions to the preparations “A,”
“B,” and “C,” but negative to “X” of three inks from which these
preparations were made,

Four men showed positive reactions to’ preparations “X” (paste)
and negative reactions to one or more of the preparations “A,” “B,”
© 40" of six inks. .

Only one man gave a negative reaction to “X,” and a negative
reaction to one of the preparations “A)” “B,” “C” of one ink.

These results were so variable and contradictory that further patch-
ing with either modifications of the whole inks or with separate
ingredients was not made. Furthermore, the above eliminative
method of patching had necessitated placing 10 to 16 patches on at
each time and since all of the positive reactions with both the whole
inks and the broken down inks had shown vesiculation, the backs,
the thighs, and the arms of the men would not have been in condition
for further patching for several months,

A negative patch test is not conclusive evidence that ink is not the
cause of the dermatitis. Tt is often impossible to reproduce the actual
conditions of industrial exposure, as repeated contact, friction,
muaceration, heat, cold, sweat, etc. These additional factors enable
the substance, negative in the test, to cause dermatitis.

Individuals with a family and personal history of allergic dis-
orders show a tendency to become sensitive to proteins with which
they come in contact in massive doses,



- CLASSIFICATION OF THE DERMATITIS

The elinical manifestations of the dermatitis fell under five classi-
fications,

I. CHRONIC ECZEMATOUS, VESICULAR TYPE

A chronie inflammation of the skin characterized by slight redness
followed by isolated groups of papules. In a short time vesicles,
varying from the size of a millet seed to a large marble, appeared,
These vesicles were filled with a clear serum, and were easily Tup-
tured, leaving moist, denuded areas. The discharge dried rapidly,
forming light crusts. Upon removal of the crusts the underlying
ares was dry, glistening, and scaly, with small fissures present. The
scaliness and fissures usually remained for months. In an occasional
case pustules and ulcers followed the ruptured vesicle; these usually
healed fairly quickly without noticeable scar formation. There was
intense itching during the vesicular stage of the lesion.

Crops of new vesicles appeared, each being followed by the above
symptoms. The duration of the lesions extended from a few weeks
to several months, and a few patients stated that they had had the
scaly and fissured lesions of the hands for over 15 years,

The lesions in the majority of the cases were asymmetrical, affect-
ing both hands, however, & few cases had the lesions on the right
hand only. The dorsum of the hand, the interdigital spaces, the
palms, and the wrists were usually affected. Approzimately one-
third of the cases had never had the lesions on the palms of the
hands. The texture of the skin bore no definite relation to the inci-
dence of dermatitis. :

Sixteen of the 21 plate printers with dermatitis of the hands were
of this type. There are given below two case histories typical of this
classification.

CASE HISTORY NO. 1

Age—42, )

Occupationel history—Plate printer for 28 years, last 19 years of this time
at present place of employment, Now working in seetion § for past 134 months,
using red 'ink. Previously he had worked in all sections, using all colors of
inks. Denles exposure to any substance c¢apable of producing dermatitis outside
of his work. Was employed at present establlshment for 3 years before
dermatitia of the hands hegan.

Cleaning materials used—Uses oil trough, gnlts of tartar, white soup, and
brush to clean hands.

Family history.—Negative for allergic disorders and skin diseases,

(41)
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Past medionl history~Onset of Jermatitis of hands wag in 1920, Duration
2 yeurg, Rix to eight relapses; these occurred only when he returned to colored
ink work, Duration of dermatitis after leaving work 2 weeks. No seasonal
exacerbation, Following the World War he was unable to work with inks other
than black, although prior to the World War he worked with all types and colors.
The rash appeared on the arms and hands as a wet itehing surface with fissure
formation. No evidence of lesions elsewhere on the body. He hus had four
X-ray treatments of hands. He complained of vesicles on his palms and dorsum
of hands, and weeping lissures, Itching was present,

Present medieal higtory--XNo active dermatitls of bands at time of examination
in Qctober 1936

Eramination of the skin~Januarvy 26, 1937: Umbilicated papules, piuk in coloy
with induration. Asymmetrical distribution—right hand on palm. Scaling pres-
cent. Right palm dry, rough, reddened, fissured, also few umbilicated papules,
probably resulting from ruptured vesicles. February 15, 1937 Dermatitis same
as in Jannary,

Clinical ceidence of dermatophytosis of fret —Negntive,
Mycologival cxamination~Negative,
Puateh tests—Tositive to all inks, except black,
Loys of working time beenuse of dermatitis~—2 months,
Duration of dermatitis after leaving work.—2 weeks.
Divgnogin—Industrial dermatitis of hands,
Oceupational.—Yes.
Type.—Chronie, eezematous, vesicalar,
Cause~Colored inks,
Disability,~—None at present,

CABE HISTURY NO. 1

Age.—48,

Oceupational history—Plate printer for 20 years, lust 1414 vears of thig time
at present place of employment. Now working in section 9, has worked in this
section for past 1% year using black ink in printing faces. Previously he had
worked in varous scctions using various colored inks. Uses benzine to clean
pintes.  Penles exposure to any substance capable of producing dermatitis outside
of present pluce of employment. Was employed there for 4 years before
dermatitis began.

Cleaning materials used —Uses oil trough and white soap to ¢lean hands.

Family history~~Negative for allergic disorders and skin diseases.

Past medical history—Urticaria in childhood. Athlete's foot past week., His-
tory of increased sweating—general distribution. Dermatitis of hands first in
1093 duys after using green ink. The dermatitis disappeared one tweek after
he left work., He complained of vesicles on palms, dorsam of hands and between
fingers ; weeping, itching, lichenification, and erythema were present.

Present medieat history.—Onset: February 1938, Duration: to date. No re-
Tapge,  Treatment by private physielans.  He thinks X-ray treatient helped him,
No loss of working time. Condition seems worse in summer. He was using red
ink at the onsct—transfer to black jnk caused no improvement. . Deseription:
vegieles, weeping, fesures, [tehing, erythema. Other skin disease: dermatitis of
abdomen for severnl months beginning in July 1936, He used section shower
veensionnlly, walked on floor with bare feet,

Examination of the skin.—~—Octaber 1936: Macules and erusts on dorswmn of
hands and forearms, pnk color, annular configuration. 8kin thick and wrinkled.
Pruritis present. Hands: Has smooth, worn appearance of palm of right 3rd,



FIGURE 8.—TYPICAL CASES OF DERMATITIS FOUND ON EXAMINATION OF PRINTERS,
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4th, and 5th fingers. Several areas between fingers of both hands and ulnar
slde of wrists show erythema, crusting, and fissures, Lesion on left lower ulnn,
anpular and in position to receive frietion. Hus flssures between toes with
sodden, grey appearunce of skin of toes. Fine scales on rest of feet.

January 26, 1537: Vesicles right forearm and left hand, pink and fuown
color, on elevated erythematous round bases. Also crusts, fissures, and ulcers,
right index and middle fngers—palmar surfaces, (Note.—Present exposure
Is In use of oll troughs containing colored inks,)

February 15, 1037: Same findings as in Junuary, except that the vesicles of
the left hand had ruptured and become umbilicated papules. Fissures Lud
also developed around distal portion of left thumb nail,

February 23, 1937: Same finding as February 13,

Clinical evidence of dermatopliytosis of feet—Positive,

Mycological examination~Epidermophyton floceosun grew in enlture from
feot,

Patch tests.—Positive to green, orange No. 311 and No. 313, red, blue, vellow,
pink, and all three brown inks.

Losa of working time because of dermatitis.~Three and one-half months,

Duration of dermatitis after leaving twork—OQne week.

Diagnosis.—Industrial dermatitis of hands and forearms, aud dermatophytosts
of feet.

Ocenpational —Yoes,

Type—Chroniv eczematous vesicular,
Cause~Colored inks.
Disability.—None at present,

1I. CHRONIC DRY ECZEMATOUS TYPE

A chronic eczema of the hands marked by infiltration, and the for-
mation of small, thin, whitish scales, and fissures, occurring on the
dorsum, the palms, and between the digits with no itching and no
vesicular formation.

This type of lesion was found in two plate printers and in each
occurred only on the right hand, A typical case history is given
below.

CABR HISTORY NoO. 3

Age~—62.

Qccupational histery—Plate printer for 47 years, last 38 years of this time
at present place of employment. Now working in section 4, has worked in
this section for 18 years, using black ink, printing faces. Previously worked in
sections 7, 9, and 13, for 23 years using all colors of inks. Uses gusolipe to
clean plates. Denies exposure to apy substance capable of producing der-
matitis outside work. Was employed at present estublishment for 14 years
at same occupation before dermatitis began.

Cleaning materiale used—Docs not use the usual cleaning materials,

Family history—Negative for allergic disorders and skin digenses.

Past medical history—Dermatitis of hands first npoticed in full of 1014,
Duratlon at that time twas 2 months, He has had nuwmerous relapses glnce,
Duration of dermatitis after leaving work—14 days. He was sway 15 days
altogether. He was using green ink at the onset. He complained of vesicles
on dorgum of bunds, later weeping and erythema. Itching was present.
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Present medical history~Onget Marceh 1938,

Eramination of the skin.~October 1036¢: Skin shows usual evidence of senile
changes. Pustules, asymmetrical in distribution on bands and forearms, Ir-
regular in confizuration, Induration present. DBorder of lesions elevated and
erythematous. Previous dermatitis began with small vesicles appearing first
between fingers. Itching was intense until blisters break, then itching sub-
‘sldes.  Present lesions of small pustules about hair folicles on dorsum of
hands and a few on forearms.

January 27, 1837: No skin lesions of hands or forearms. The pustules dis-
appeared one week after the first examination,

Febroary 15, 1037; Pink and grey scales now are present on palms, asym-
wmetrienl in distribution, irregular configuration, induration present. Palms
dry and rough. Present dermatitis said to have been of 3 days' duration.

Clinical evidence of dermatoplytosis of feet~Negative.

Muycologieal examination.—Negative,

Pateh tests~Negative to all Inks.

Loss of working time becanse of dermaliliag~-One-half month.

Duration of dermatitis after leaving work.—Cne-half month.

Diagnogig.~Industrial dermatitis of hands,

Qceupational.-Yes,

Type—~Chronic dry eczematous.

Cause~Gasoline In clenning plates, and epithelial injury caused by
wiping the plates, and colored Inks.

Disability ~None at present.

111, FOLLICULAR TYPE

The pores of the skin of the dorsum of the hands and forearms
were found to be enlarged and occluded with dried ink in about 20
percent of the plate printers. The dried ink could not be removed
by the usual cleaning methods. The extent of the plugging of the
pores of the skin varied, in the majority of the cases only a few
pores would be occluded while in a few cases almost every pore of
the skin of the forearms and hands was occluded. Seven cases
among the plate printers were found revealing numerous pit-like
scars around the hair follicles of the forearms and dorsum of the
hands. One plate printer had a pustular perifolliculitis of the dorsum
of the hands, with severe plugging of the pores of the skin of each
hand and forearm, and numerous pit-like scars from previous follic-
ulitis, His case history is given.

CASE HISTORY NO. 4

AgedqB,

Geeupational history—Plate printer for 30 years, all of this time for present
employer, Now working in section 9; has worked in this section 3 years,
uging black ink, printing faces, Previously he had worked in all sections,
using all colors of inks. Uses gasoline to clean plates. Denies exposure to any
substance capable of producing dermatitis, outside of regular employment.
Worked at present establishment at the same occupation for 20 years before
dermatitis began,
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Cleaning materials wsed—Uses oil trongh, sand, white sonp, vellew snap, and
brush to clean hands.

Family hixtory—~Negative for allergic disorders. Son has athlete's foot

Past medical history.—Athlete’s foot off and on during past 7 years. Dertna-
titis of hands hegan 10 years ago. Duration 2 to 3 weeks, He did not remem-
her the type of ink exposure at tlme of onset. He complained of pustules on
dorsum of hands,

Past medical history—Pustules on the dorsum of the haunds for the pust
3 weeks.

Eramination of the skin~—OQctoher 1936 Pustules dorsam of right hand and
forearm. Asymmetrieal distribution, Border of lesions elevated, erythematons,
He has a deeply seated, appavently pustular lesion dorsal surface of right wrist.
Has several sears on dorsal surfuces of hands and wrists where similar lesions
have been incised. Iores on dorsum of hands, wrists, and forearms, nre en-
Jarged and blocked. He has been troubled with pustular lesions intermittently
for at least 10 years. They oceur only on hands and wrists, dorsal surfnces,

Clinical evidence of dermatophytosts of feet.—Positive,

Mycological examination—Positive for Trichophyton from seraplogs from toe
- nails, by microscopic examination.

Puteh tests—Refused,

Loss of working time beeeuse of dermatitis—None,

Duration of dermatitis after leaving work~Does not know.

Diggnosis.—Pustular perifolliculitis of hapds and forearms, and dermato-
phytosis of feet.

Occupational—Yes,

Type~Plugged pores, folliculitls.

Caunse.~Dried ink, occluding pores of skin, staphylocoveus infection.
Disability~None at present,

IV, CHRONIC, ECZEMATOUS, FISSURE TYPE

A chronic generalized eczema of the hands and wrists, character.
1zed by induration, roughness, extreme dryness, and wrinkled appear-
ance of the skin, with the presence of numerous, firm, white, thin
scales, with no itching and no vesiculation.

Three skilled helpers who cleaned the ink fountains and cleaned
their hands with benzine had this type of skin lesion. A typical case
history is given below,

GASE HISTORY NO, §

Age~40 (colored male).

Oceupational history.—S8killed helper at present place of employment for 18
vears, Relatively no exposure to inks. Cleans ink fountains with pgasoline.
Denivs exposure to any substance capable of producing dermatitis outside of
this work. Was employed 17 yvears at present establishment before dermatitis
began.

Cleaning materialy used —Cleans hands with sund and white soap.

Family history—Negutive for allergic disorders and skin disenses,

Past medical history—No nllergic disorders or skin disease.

Present medieal history~—Dermatitis of bhands began less than a yenr ago
He hag had no treatment. No loss of time beenuse of dermatitis, At time of
onset and since he has hgpdled various colored inks and has cleaned ink
fountains with benzine, He complained of scales on the palms.
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Examination of the skin~Qctober 1036: Macules and scales, symmetrical dis.
tribution on both palms. Pruritis absent. Patient has occasionally noticed a
mild scaly dermatitis of palms of his bands during the past year. This has
occurred several times. It does not itch. Clears up spontaneously without
treatment in 2 to 3 days. He has lost no time because of thig condition, He
thinks using more than the usuonl amount of benzine some days may be the
cnuse, Lesions at present irregular, scaly patches on palms of hands and
pilmar surfaces of fingers,

Junuary 25, 1937: No dermatitis of hands.

February 26, 1937: No dermatitis of hands.

Cliniral evidenre of dermatophytosis of feet,—Negative.

Myeological cxamination—Negative,

Patch teste.—Negative to all inks.

Loss of working time because of dermatitis~—None,

Diagnosis~Industrial dermatitis of hands,

Occupational.—Yes,

Type~Chronic eczematous fissure.

Cause,~Gasoline plus abrasive action of sand in eleaning hands.
Disubility,~~-None,

Y. DERMATOPHYTIDS

A chronic vesicular or squamous eruption of the hands, the vesicles
either superficial or deep, and accompanied by various degrees of
inflammation, with intense pruritis. No microorganisms could be
recovered from the hands, but they were abundant in the primary
infection of the feet.

Three plate printers had this type of dermatitis of the hands. A
typical case history is outlined below.

CAEBE HIBTORY RO, 6

A -t

Oceupational history.-—Flate printer for 28 years, all of this time for present
cmployer. Now working in section 9. Has worked in this section 4 years,
using black ink, printing faces. Previously he had worked in all sections, using
all colors of ink. Uses gasoline to clean plates, Denies exposure to any sub-
stance capable of producing dermatitis outslde of work. Was employed at
present establishment about 1 month before dermatitis began (off duty several
years).

Cleaning matcerials wsed.—Usey oil trough, salts of tartar, and white soup to
clean hands,

Family history—Negative for allergic disorders and skin diseases.

Past medival history—Athlete's foot present during past 8 years, Dermatitis
of hands began 28 years ago and has continued ever since. No treatment helped
him. No loss of time from work. No seasonal ezacerbation. He does not
remember type of ink exposure on onset, He complained of vesicleg deeply
situated on dorsum of hands,

Present medical history—Dermatitis of hands as described under past medi-
cal history.

Lzamination of the ghin—October 1936: Small, deeply situated vesicles, dor-
sum of hands and fingers. Induration present. Papules also present. Pruritis,
none at present but occurs when be has been away from work 2 days.
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January 25, 1037: Pink papules, dorsum of right hand. Asrmmetrical dis-
tribution. Blight induration present. Border of lesions erythematous,

February 15, 1937: No dermatitis present on hands,

February 26, 1937: No dermatitis on hands. He stntes thut the dermatitis
usually occurs when he is away from work, that it disappears when he is
working.

Clinical evidence of dermatophytosis of feet~Pogitive.

Myecological coamination—Puositive for Trichophyton memlagrophptes by cul-
ture and microscopie examination.

Patch tesis—Negative to all inks.

Loss of working time becanse of dermatilis—None,

Duration of dermatitis after leaving work ~—Dermatitis becomes worse while
off duty. .

Diagnosiz.—Dermatophytosis of feet, Dermmntophytills of hands,

Occupational.—Possible, .
Type.—Chronic eczematons vesicular.
Cause~Fungus infection of feet.
Disabillty.~—~None.

In general, the skin of the hands of the plate printers unaffected
by dermatitis was soft and pliable with the absence of callous forma-
tion, The absence of scars on the hands was noticeable.

Worn, shiny areas were found in the palms of a few of the plate
printers. According to the plate printers, these areas were caused
by rubbing the palms with pumice stone in order to remove rough
areas of the palms that would interfere with the wiping of the plates,

According to the statements of the plate printers, small traumatic
wounds of the hands healed quickly.

MEDICAL CRITERIA FOR ESTABLISHING PROOF OF PROBABLE INDUSTRIAL
DERMATITIS ACCORDING TO SULZBERGER (12)

I. Criterin of first order (indispensable}.
1 Inception occurring during a period of industrinl exposure with rea-
sonable incubation period.
9 Amelioration—after cessation of exposure. Retention of cansal agents
or eomplieating factors may aggravite or prolong the disease.
8. Recurrences and exacerbation on eXposure.
1L, Criteria of second order (adjuvant).
1, Appearances in areps of maximum exposure.
2, Lesions and localization characteristic,
3, Reaction to presumptive causal agents,
4, 8kin tests produce similar reactions.
5 Other fellow workers similarly affected,
6, Appearance soon after new exposure.
7. A dermatitis and not some other dermatosis.
8. Lack of exposure to nonindustrial Irritant.

As will be noted in the occupational survey, the plate printers and
skilled helpers had the following potential skin hazards associated
with their occupations:
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MRECT FACTORS

Hechanical, e

a. Friction of the palms of the hands from wiping the plates,

b, Abrasive uctlon of the cleaning materials, sand, brushes, and oil-saturated
cheesecloth.

¢. Plugging of the pores of the skin by ink.

d. Drying of hands hy vigorous, repeated use of gither cloth towels, paper
towels, or cheesecloth, and also improper drying of hands,

Chemical fartors.

a. Inks, on the plates, in the ofl troughs, and on the aprons of the plate
printers (massive exposure).

b. Solvents, gusoline used for cleaning plates,

¢ Salts of turtar (Potassium carbonate) used for its detergent action in
clenning the hands.

d. Soaps, prolonged, vigorous, and repeated Lathing of the hands with soap
and water.

e. Oil troughs, which contain many colored inks, debris from employee's hands,
and possibly small amounts of gasoline.

Infectioms.

o, Fungal infection of feet, and possibly of hands; the use of common shower
haths, on the floor of which were found epithelinl debris.

b. Baeteria, staphylecoceus infectlon of plugged pores of skin, causing fol-
leulitis ; cuusing secondary infections of the ¢pen lesions of the hands,

INDIRECT FACTUORS

It is possible that the above mechanical and chemical agents may cause the
hands of the plate printers to hecome more susceptible to dermatophytid reactions,
in those plate printers who have dermatophytosis of the feet (6).

It Is possible that dermatophytosis of the feet may increase the susceptibility
of the hands of the plate printers to allergic reactions to the inks (13).

Mental and nervous factors: It Is well known that the course of a case of
dermatitis may be grently modified if the affected person is under nervous or
emotional strain,  Exacting precision work like this does require the closest
attention, and in highly-strung individuals it would not require a great deal of
additionn] nervous tension (possibly arising from worry or personal grievances)
to produce A mental state that would complicate his state of health in numer-
oUs wWays.

All of the potential skin hazards enumerated above, under both
direct and indirect factors, played some part in the cause of the derma-
titis of the hands among the employees of this printing establishment,
and to determine the actual, single primary etiological agent in each
individual case is difficult and in many eases impossible.

The repeated contact with the chemical substances, the friction from
wiping the plates and cleaning the hands, the maceration due to con-
stant contact with moist substances, and heat, cold, and sweat are
factors influencing both the onset of the dermatitis and the chronicity
of the dermatitis of the hands among these employees,



SUMMARY

This bulletin discusses the technique employed in conducting a study
of the working environment and dermatological examination of plate
printers. The purpose of the investigation was to study the relution-
ship between the industrial environment and certain skin diseases,

A discussion of the occupational survey, deseribing the occupations
and the process of plate printing, as well as the occupational exposure
to inks, cleaning agents and other substances, and a discussion of the
dermatological findings is given,

POSITIVE FINDINGS

Age—The average age of the plate printers and rotary press print-
ers was 52.6 years and 17.1 percent of the plate printers were 60 years
of age or older.

Industrial dermatitis of the hands and the past medical history of
industrial dermatitis of the hands was approximately the sume for
each 10 year age group.

Duration of employment.—Twenty-six and six-tenths percent of the
plate printers and rotary-press printers had been employed as such
at the present establishment for 35 years or longer, while 74.5 percent
of the skilled helpers had been employed for 5 years or less.

All the plate printers who had dermatitis of the hands had worked
at the present place of employment for 15 years or longer.

Section distribution~Forty-two and eight-tenths percent of the
plate printers with dermatitis of the hands were working in sections 4
and 9 at the time of the examination. Only one plate printer developed
dermatitis of the hands while employed in sections using black ink
only, and his dermatitis was caused by cleaning his hands with sand.
1t is customary to transfer employees with dermatitis to the sections
using only black ink.

Cleaning materials—The cleaning materials, mineral oil, contami-
nated with various inks and debris, soaps, sand, salts of tartar, and
brushes were found to be a definite factor in the causation of the
dermatitis, Gasoline, which is used to clean the plates and the ink
fountains, was also an etiological factor in the dermatitis.

Printing plates—~The type of plate was not found to be important
in the production of dermatitis, except for the color of ink used
thereon,

(49)
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Inks~—Eleven of the thirteen inks used at this establishment cansed
dermatitis of the hands among the plate printers. The greatest of-
fenders (listed in order of their frequency) were: orange No. 313,
red No. 128, orange No. 311, and brown No. 513.

MEDICAL HISTORY

Family and personal histories—The allergic disorders—hay fever,
asthma, urticaria, migraine, and chronie eczema—occurred somewhat
more frequently in the families of men with dermatitis than in the
families of men who did not have dermatitis. The same relationship
ig true for the past personal histories of allergic disorders,

Date of onset of the dermalitis—The incidence of dermatitis was
upproximately the same per year from 1900 through 1936.

Duration of the dermatitis of the hands—From less than 1 year to
more than 30 years,

Duration of dermutitis of the hands after leaving work —~Thirty-
eight percent und 56.7 percent, respectively, of the employees with
dermatitis of the hands, and employees who gave a history of der-
matitis of the hands, had no loss of working time because of the der-
matitis. The majority of the remaining affected employees recovered
in from 1 week to 2 months after leaving work.

Estimate of the total loss of working time because of dermatitis of
the hands—~Thirteen years working time for one man, during the
period 1910 to 1936.

Seasonal exacerbation of the dermatitis—None,

Anks used at onset of dermatitis~Fifty-six and nine-tenths per-
cent of the plate printers, who either had a dermatitis of the hands,
or a history of dermatitis of the hands, were working with green ink
at the onset of the dermatitis, according to the medical history.

Length of time after beginning work at present establishment
before dermatitis developed —Approximately 50 percent of the em-
ployees had worked at present place for 10 years or longer before the
dermatitis developed.

Description of the dermatitis—Industrial dermatitis of the chronic
eczematous type,

Mycological examination—Pathogenic fungi of the feet were found
in 33 percent by microscopic examination, 26.2 percent by culture,
36.4 percent by one or both of these methods of examination. Thirty
and five-tenths percent revealed clinical evidence of dermatophytosis
of the feet, and 49.7 percent had either or both clinical evidence or
laboratory findings of dermatophytosis of the feet,

Epidermophyton floccosum was isolated from five of the men.
Trichophyton purpurewm from 18, and 7. mentagrophytes from 7 1.
The strains were isolated within a short period of time, and therefore
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provided exceptionally good material for a study of variations and
species limits. Representutive strains were selected, and comparative
studies of strains were based on from 5 to 25 single spore isolates
from each of 28 selected strains. A variety of culture types con-
taining intergrading forms illustrates the variability of this species.

The controls, the plate printers with dermatitis of the hands, and
the plate printers with & past history of dermatitis of the hands, had
the same relative incidence of dermatophytosis of the feet by all of
the above methods of examination.

No pathogenic fungi were found by culture or by microscopic
examination on the hands,

Oil troughs—The o1l of the oil troughs did not possess fungicidal
or bactericidal properties.

Shower baths—~Laboratory examination of material taken from
the shower bath floors revealed numerous nonpathogenic fungi, bac-
teria, and epithelial cells.

Pateh tests—Of the 121 individuals who were patel tested to the
13 inks used, 13 gave positive reactions. No positive tests were ob-
tained among the 70 controls.

Fifty percent of the plate printers who were patched, and who had
dermatitis at the time of the examination, gave positive reactions
to the inks,

Twelve and one-tenth percent of the plate printers with a past his-
tory of dermatitis of the hands gave a positive reaction.

Results of the patch tests with component parts of inks were
variable.

BPROCEDURE USED IN MAKING DPIAGNOSIS OF THE DERMATITIS

The definition of industrial dermatitis, and the criteria for the
diagnosis, were used in accordance with that defined by Sulzberger.

Definition after Sulzberger (12).

A skin condition to be definitely industrial must be related to an
occupation:

a. With due regard to the time element

b. And beyond reasonable doubt.

(1) Directly, from such causes as—

Mechanical.
Chemical.
Thermal.
Infections—bacteria, fungi, parasites.
Actinic.
(2) Indirectly
a. By complications of an occupational trauma, or the treatment ol
such a trauma.
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b. By exaggeration of pre-existing skin disease.

Sequelae and complications to be regarded as industrial.

Diagnosis—All cases diagnosed as industrial dermatitis developed
during a period of industrial exposure, with a reasonable exposure
period.

All of these cases showed evidence of amelioration after cessation
of exposure, and recurrence after exposure.

All of the skin lesions diagnosed as industrial dermatitis were on
areas having the maximum occupational exposure.

The lesions were of the eczematous type which type comprises the
majority of the industrial dermatoses. '

Skin tests produced positive reactions in all the cases diagnosed
as caused by inks per se, and half of all the cases diagnosed as indus-
trial dermatitis gave a positive reaction to inks, (The remaining
half were due to mechanical trauma from the cleaning agents, sand,
salts of tartar, and stiff brushes, plus the friction due to the wiping
of the plates, gasoline, and possibly reaction to the inks; also derma-
tophytids of the hands. These cleaning agents were not used in
patch tests,)

Other plate printers similarly occupied have had the skin lesions.

The dermatitis was of the industrial type.

As far as could be ascertained, the plate printers diagnosed as

having industrial dermatitis were not exposed to nonindustrial
irritants,



RECOMMENDATIONS

1. Pre-employment examinations.

1. Complete pre-employment physical examinations should be
made of plate printers, rotary press printers, and skilled helpers by
a physician who knows the hazards to the skin of workers from these
occupations.

The examining physician should specifically watch for the follow-
ing conditions, and individuals who have these conditions should not
be employed for the above occupations:

a. Personal history of allergic disorders as asthma, hay fever,
chronic eczema, urticaria, and migraine.

b. Constitutional diseases that are apt to predispose one to skin
diseases, as diabetes mellitus, endocrine disturbances, neurasthenia,
and other diseases of this type.

¢. Seborrheic disorders of the skin.

Patch tests, using all the inks then in use at a particular establish-
ment, should be made on each individual before employment, and if
he gives a positive reaction he should not be employed in a position
that will expose him to this ink.

II. Periodic medical examinations,

Periodic medical examinations of plate printers should be made,
paying particular attention to the evidence of skin diseases.

Any employee with dermatitis should have a careful examination,
following the procedure used in this study, to determine whether the
dermatitis is of occupational origin.

If the dermatitis is of nonindustrial origin, the employee should
be advised by the physician whether or not to continue work, since
a nonindustrial dermatitis of the hands may be aggravated by plate
printing.

If an individual is found with an industrial dermatitis, a careful
study should be made of his occupational exposures, especially his
exposure to inks, solvents, and cleaning materials, and the causative
agent removed from his occupational environment,

Practically, the only treatment necessary is the removal of the causa-
tive agent from the employees’ working environment and protection
against secondary infections, chiefly by cleanlir}ess. '

Strong antiseptics, salves, and intensive physical therapentie meas-
ures have been found to be inadvisable in the treatment of this type
of induystrial dermatitis.
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All employees should be advised to report immediately to the
physician the occurrence of any skin disease,

IT1. Changes in the occupational environment.

1. Cleaning of the plates with gasoline should not be done by plate
printers. Neither grasoline nor other solvents should be used in any
wuy by plate printers. A skilled helper who is properly protected
should elean the plates. These skilled helpers could be kept in the
sections and called by the plate printers when it is necessary to clean
the plates. After the skilled helper has cleaned the plates, they
should be carefully freed of all solvent before the plate printer uses -
the plate.

2. Cleaning materials used in cleaning the hands.

¢. The use of a common oil trough should be discontinued. Some
method should be instituted whereby each printer uses oil not used
by other printers. Consideration should be given to a vegetable,
animal oil, or one of the commercial hydrogenated fats. Some ex-
perimentation may be needed to select the proper oil and to select
the proper method of dispensing the oil.

b. The use of abrasive cleaning agents, sand, and stiff brushes
should be prohibited.

¢. The use of salts of tartar as a detergent should be prevented.

d. Only a good grade of neutral soap should be used.

e. Clean pieces of cheesecloth and a supply of individual paper
towels shiould be furnished printers daily.

The proper method of cleaning the hands is one of the most im-
portant factors in preventing industrial dermatitis of the hands,
and the fullest cooperation of individual plate printers is necessary.

IV, Sanitary measures,

Shower baths and wash rooms should be kept clean, and the floors
of these rooms should be thoroughly scrubbed down daily with soap
and hot water.

No employee should be allowed to walk on the floor of the wash
rooms with bare feet; individual sandals which can be cleaned
readily should be used.

Separate lockers for work clothes and street clothes should be
furnished plate printers to prevent the soiling of the street clothes
with inks and other substances capable of producmg dermatitis. The
lockers should be kept clean.
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