FILE NAME: Goodyear (GY)

DATE: 1940

DOC#: GY076

DOCUMENT DESCRIPTION: Journal Article - Status of Benzene



/6777/2 1790

VoLuwe 114
Numexr 7

STATUS OF

matter. At this point it must he remembered that the
industrial worker is usually a member of a family group
who cat together at the same table. In addition, any
practical diet plan must take into accotmt the fact that
families have some preferences in the choice of foods:
the plan must be adjusted 1o fit the pockethoak, and
the food should be attractive and pleasing.

The foods cammon in this conntry can he classified
into about a dozen major groups. Suitable quantities
of foods in these several groups can lie combined to
provide adequate nutrition over a period of a vear, a
manth or a week for individoals of different age, sex
and activity, Of course many combinations of these
twebre major food groups can be worked omut so that
all the nutritive requirements which have heen discussed
in this paper witl be amply provided. As an example
of such a cambination, table | shows the respective
quannties of foud 1 each group that will provide these
nutritive essentials over a perind of one vear, listed
opposite the descriptions of cach tvpe of fouily mem-
ber. This particular combination of major ford groups
is one that can be provided at a telatively low cost.
Wihen the family compositian is known it is a simple
matter to read off in vach of the twelve colmns the
quantities of foods that will supply the nutritive needs
of individual membrers of the houschold. Simple addi-
tion of these quantities will provide the totals required
by 1he family during the period of ane year. 11 cach
of the sums s divided by 12 the results will give the
quantities of foods in cach major food group required
by the family for one month ; if divided by 50, the result
is the approximae weekly quantities needed by the
fanuily.

I a family conmsted ol ane maderately active man,
one moderately active woman, a 3 vear okd danghter
and an X vear old son. the famuly's faod requirenents
coakd be adequarely met by weekly supplies ol the kinds
and quantities of faods  (shown separately for each
wember of the Tamily) indicated in table 2. These
weekly atlowances of Toad provide for the approximate
dailv intake of ciduries, protem, fat and carhohyvdrate
as well as certain minetals and vitamins in the quan-
tities shawn in table 3.

The weekly cost of this food for these four persons
would vary somewhat depending on current prices of
food in the particutar locality in which the family lived.
According to prices reported in 19331936 by Tamilies
of wage ecarners and clerical workers living i a wide
range of lacalities in the United States, with adjust-
ments made i accordance with trends in price fevels
obtained from the Burean of Lahor Statistics, this
famiitlv's total foad bill for one week during the period
Jumary to Octoher 1938 would haxe varied (depend-
ing on the locality) between 86 and 89.30

This diet plan provides for chowce m eight of the
twelve food groups as to which particular foods i the
group the family clects to cat. For reasons discassed
earher, the famuly is urged to introduce as mueh variety
as possible m its choces within those Tood groups which
provide for chimee. Aceording to surveys hised on
about 4,000 records of weekly Tood consumption, Ste-
belmg and Phipard * report that approximately 30 per
cent of employed wage earners and clerical workers in
various cities of the United States aetually spent enough
maney for food to olitain dicts ol ths nutritive quality.
Although they actually spent enough money to get a
diet as good as the coe suggestert in 1able 1, the actual
foad selection of many of these families was such that
the nutritive value fell short of this plan. The remain-
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ing 50 per cent did not spend enough money to obtain
a dict with as good nutritive valuc as that suggested for
a good low-cost diet in table 1. The practical prohlem
of good nutrition is often, as was shown in these studies,
a combination of educational and cconomic factors,

The plan of foud selection outlined in table L is
oflered merely as a sample plan to show how the indas-
trial warkers and therr Tamilics might sofve the problem
of adequate nutrition without andue expensc.

PRESENT STATUS OF  BENZENE

ooAL DAVIES, MDD
ARRON, Otie

In urder to dispel any aminsion concerning the
present status of henzene, it is necessary to have a very
detinite differentiation between benzene and benzine,

Benzene (henzol C Hy b ois a single chemieal sub-
stancr abtained by distifation of eoal tar and is purified
by redistilbuion at from 70 1o 80 C. Gasoline, or
henzine,® 1~ obtired from the distitkttion of petroleum
and is a mechameal mixture of hvdracarbons ranging
from Cll. 1o CH Lo B composition vavies accord-
g to the boiling point. At 30,3 C. it contuns from
60 to 70 per cent of pemane, o]0 Substanees dis-
tilling between 30 and 70 O produce what s conmonly
catledd gasaline.

Benzene is obtamable in several grivies m commeree:

[. Benzene. Lhemically pure (U S PoNEL p 83 95 ¢
distils heiween 795 and 81 (L

2. Benzene YO per cent: This 14 90 per cent of the thanllate
up to 1 C. Composition frmn 80 o B3 per cemt renzene,
from 13 to 15 por comp al 1oluene, 2 00 3 per cent of xylene and
b oper cent heasy residue.

3 Benzene 50 pee cear: This s 30 per vent of the distillate
helow 100 C,, 90 per cent helow 120 C Coanpenition from
45 to S per cent henzene, heavy residue o olefms, parafbing
and complex budies and sonte 10luene.

4 Solvent naphtha  Consists chietly of sylene, a analt amoant
of tduene amd thiephene.

A thoraugh knowledge o the ditTerence hetween
henzene and gasoline will, T believe, explain the dimin-
ishing number of cases of poisaning by the volatile
hvdrocarbons of the henzyvlic series. Benzene, tohtenc,
xyvlene, naphthalene, anthracene and  phenanthracence
belemge (o the benzslie series and contain one or more
carhbon rings. Gasoline, an the «ather hand, does not
belong 1o this series hat to a lower unsaturated carbon-
hydrogen combination commonty called the marsh gas
series.

Pure heacene 1~ a0 chemical ennny, while all gasoline~
vary over wide ranges in o composition.  Commercial
benzene has  the  following mpurities wm varving
amotnts: xylene. toliene, phenol, tiaphene,  carbou
hisullide. acctomtrile, paridine wnd traces of many
other sv', tances.

Ciasolines lane no definite composition; for example.
gasolme from Pennsyhvania_contains pontane, hexane.
lieptane and parains while gasaline from Califurnia
and Texas contains cvelopentanes, cvclohesanes and
cycloparafiins,

Reath butire e Sectuen on drevontive andd Iadustred Madiaee aard
Tublte Headth, st the Nanetieth Anbuad Secciats of the Amenan Medieal
\esopaatien, St Lams, My 19, ]934

1 Henzeae  (Cable e P = TR0% beazol {Gioman} bonzode
[ French] phenylbvdnde ovelobesainenne, pdiene) < a cobarbas Tigond o
erystals with LUkt ac 20 Cooof o X790 meliw oot 30 0 Tealing,
pount ®d Co. oseltlle s water and mesoble with dadnl gad aher,
icetone anil placial acetic aced

2 Bunzwne, ar paschne e aomisinre of Bydravachnns il aned Gom the
~eomt pornoe of the teactanal dishilation of crode petredoam which con
st of the fraction bmbmg betseco -0 and 90 C. A cear cdwless
B wnh a ddenaty ol from 040 1 0673
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USES
Benzene has the following uses:
1. As a solvent for paints, lacquers and varnish, rubber and
ials,
In color printing,
. As a cleming agent for clothes.
. As a wmotor fuel.
. In the chemical manufacturing industry,

W de

Both benzene and gasoline are poisonous but henzene
ix quicher in its action, and the intensity is nmech
greater.  There are aliree avenves of  entrance ol
henzene o the bodv: oF) the respivatary systen.
12) the abmentary sostem and (3) the skin,

It is oy opition that i from B0 ta 93 per cent ol
cases the benzene enters by way of the respiratory
aystem, the incidence af entaneous absorption: hemg
very small except i those cases i which the hands
and arms are immersed in solutions containing a large
pereentage ol bhenzene or when the hands are washed
i benzene toremove grease and rabber, This pro-
carlure, however, should be condemned.

Absarpiion iy way of the alimentary systenr is ot
great but aften occurs when materiads are introduced
into the monh or fuod that has Bieen in the same room
with the benzene is caten or tebaceo that has been
exposed o benzene fumes 1~ put dute the month. .\
small percentage ol henzene i~ dissolved in the mticons
secretioms of the mouth and throat and  swallawed.
The greater the cancentration of the funies, the greater
the amount absavhed by the skin and the alimentary
vact, but under contradled conditioms these twa avennes
o absorption are practically negligible.

The himan system can toferate minate amounts over
a period of many months i1 praper aeration and ¢hoi-
nation are iustituted, T other words, a0 sall Tacun
of immumity develaps throwgh an egnilibriom lietween
intahe and output af absorbed watenal. Just as <oon
as A minute inerease af anake over oatput alevelaps,
sanpoms begin tn appear.

The (ollowing clinical symptoms ~ecm to me 1o e
the most predominating aiter observing and exammning
hetween 6,000 and 7000 wen and women wha hine
warked with the varions componiuds containing henzene
atits hanwdagnes for the fast twemy yveis

1 Peeubiar hrackish taste.

Slight giddiness,

. Uncteady vision and <hight headache,

Niansen amd vamiting

Dizziness, “henzone jue,” odor of bonsene.

Weakness  Beszone breahs down e body defense agamst
acote micetons and many secondary canditions develop, sach e
fa) gagians, (b bols, () pustafar condiions of ahe skin,
() frequent colds, G0 arthrits and (f) mtections of the gastro-
imtestmad tract Mehteen has done much work on the effect
of hozene on anthody Tormation,

7. Increased with  tereised
wterine hiceding, bleeding from the guias

R Sheht leporary inerease in blood iy easure,

9, Eatessove fanpae at the end of apht hours’ wark,

10, Marked tremors o the hineds

L bass ai cquibihration m the dark

12, Gastric miesunal
13 Parcsthesia—nambngss, laghng
14 Jusoosma—in the hrst
SLEes o,

{3 bass of woeight, henvene paller
16 Benzene purpura, neschloed, ancama,

FANE PV B

NET VLSS pilse,  nescehiced,

andd disturhances

stages  drowsiness and in later

thektaen, Tawdvige 1 fuf The 19269 (July) 1916,
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or three weeks by female

twa

17. Menstruation
cmployees.

18. Dermanitis.

19, Nephritis,

20, Labored respirations and coma.

every

\With reference 10 anemia under paragraph 106, it may
he said that many thousands of blood cownts have
shown that this is e of the main factars that the
industrial physicians must reiy an to show the effect
of benzene on the individual. There first develops a
Shght leukoeytosis, later a0 <light - leukopenia,  and
erviropenia with a slight reduction in hemaglobin
vontent. With inereased absorption tns progressavely
gets warse, and the Tollowing Jdovelops:

1. Iiereasad Tonkopenie

2o Inercased o thuopeonia,

3o amphocytesis

4. Development of few transitienads .\ pontis reached when
the Wond gormmme oceans are nenly saggwvessed and the new
colls ol toem rapaedis

3 Decrease mcoaenbinyon Gaused Inoe desccase i prothrom-
bar aned thrcanta

oo I lorcase i hhwad Gdoom,

7 Mercase moanbbidy formatien

Xoscver decrease e hemoglolan worgiation with jnerease af
homatin m e neme and decrcase m Blaod p Lacler formations,

9 The bogmong of ondethebial Tonnge eells G appear in e
Weod dream The appoasance o) these o ls andicates the
seriens o ed the tatal stage of posoiting,

e mplole vossanien ol fornation of mew bloord cells

I have observed ina Vew casos o condition of vacuala-
von i the kenhoeytes, it s s not a constant jactor,
hoprobably is due to the inadalitn of the erlls o retain
iy coppounds, aned 1 believe that faty substances are
enthier extracted or prevented from forming in the nerve
usstie, ihas producing the nervous complex e
clfects of henzene are accunmbative, more lsting il
miore severe thint those of gasoline,

Temporary  exposure ta ShHght - concentrations  of
henzene v gasalene are pransient, and complete hera-
tion canses the eflects 1o disappear, 1O s the ernstam
absorption of smadl ansapns dinly that produces the
derrimental efteets

In Octoler 1935 Yant i Savers cond their asso-
ciates ' jneseted s new method for comrolling expm-
sures to benzene by the deternunation of urme stlfates,
Sice Th Y aand tus issackaes ey ocated ghis metusd
ol detectnn of the absorptiom of  iwazene, | have
mangurated i1 oas o voutine procedure for all padients
who work with henzene. During the last ten imonths
I have studied 630 workers wiht the wtorgame sullate
wiethed] i conjunction with hlood work, phvsical exinmi-
nanons, analvsis of the e and amy other clinical
exanmnations which 1 thought might throw some light
o this methad, From my experience B live {ound
several tactors, which 1 shall mention:

1 o most industries using large quantities »i ben-
zene the fire hazard is great: when it is possible, somne
other <olvent is cosnbined awith henzene to reduce the
fish poim of the benzene. The natoee of the solvent
devermines the acanacy of the test. For exaple,
carban teivachlnride is often used 1 it causes the oppeosite
cffert from benzene ot the sulfates aua therefore,
wiless there s an extreme reduction, the results are
nat usefal as a dizgoostic factor. Ethylene dichloride
iT :mnllw|1 sulvent that is wsed with benzene and changes
(the tesalt-

4 Yo, WOt
Remluen, AV, 11 )

Sehienh, HOA0 Savers, Re Ry Horvatl, A AL, and
Ludua Hap X Tovieol, 18269 (Jaa,) 19216,
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2. There is some variation on differein days in the
saime individual working under the satme concentrations.
I have found that in some cases the inorganic sulfates
in the urine are as low as 50 per cent one day and a
recheek the following day at the same time and with
the same concentration shows them to he 80 per cent.
If this were a single case b owould say that the dis-
crepaney was due to technic, bt a careful check of all
reagents was made and controls were run to eliminate
the possibility af error. T have made it a regular rule
to have all urines below 70 per cent rechecked, and if
this concentration persists 1 know that there is some-
thing wroug i the ventlation ar that the individual is
absorhing henzene from some uther source.

3. Mmospheres comtaining {from 100 10 5 parts
per million i cight howrs have hat finle effeet on the
inorganic sulfates, but over a period of time there s a
slight change of {from 8 to 10 points, 1 lunve not natieed
any change in 1he blood when the concentration has
ranged hetween 100 1o 125 parts per willion.

4. Meohol and certain faads catee a change in the

daily snlfates,
5. It has mat heen determined how long a person can
work with “rorganic sulfates helow 30 per cent Liefore
a change in the blood ocecurs. 1 have several workers
who have been working for one year and four monthe,
with their inorganic sulfates fluctnating from 36 to
82 per cent, and their blood and all other examinations
normal.  These men ar: examined completely every
wonth, and at the slightest change in the blood jictare
they are removed {from contact with henzene. On
several occasions I have found the margmic sulfates
betwveen 8 and 10 per cent when the person had heen
cleaning clothes with henzene, lnt in twa days, iter
there was no cantact with henzene, Uie morganic sul-
fates were up to 73 per cent.

Hawever, may T impress the point of reelicehing all
cases in which the ratio is less than 70 per cent: if the
percentage is S0 per cent or less two courses musl
be tahen:  The person must be removed from contact
with henzene and the ventilation mnst e corrected
until ar samples show from 100 0 115 parts per
milhon,

The accompanying table shows one of the nomeruts
sturveys made and the corrvelation hetween the concen-
tration of benzene, morganic sulfates and the blood
picire.

This experiment shows the value of making frequent
wrinary sulfate determinuions for the comrol of ben-
zene absorption.

PREVENTIVE AND CURRECTIVE  MEASURLS

L. entilation and Safety Devices—This i~ one of
the nust important fachars, To heep the concentration
of henzene in the atmaesplicre below a certain point one
must recogmize the fact that bhenzene tumes are heavier
than e and that they are very diffusible. Vepdlation
from the floor by means of saction i~ preferalile to
overbead ventituion,  Ventilation mst be general, o
Lienzene fumes form pockets, Benzene fumes bberated
o une floor may praduce a rather high concentration
on a foar below 11 suction venttlaton i~ not used.

2 Healthy Persons in Operatians Using Benzene.—
My experience has shown hat undernourished, anemic
persans or those afflicted with bronehitis, any pulmonary
conditiem or cardiac or kidney infections <hould not he
placed where they come incomtact with hienzeae o1
gasohne tumes. Female help, as fat as possible, shoukl
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not be placed where there is a very high concentration
of any of these fumes, for no matter lrow healthy they
are they begm to have menstrual disturbances after
some absorption.

A certain group of persons can tolerate a large
amount of benzene and show but litdle physieal effect.
Those who are shallow breathers seem to be less alfected
than the deep breathers.  There appears to he some
relation hetween the permeability of tissne diffusion
in the lung tissues and the amount of absorption wlneh
causes physical symptoms to appear.  Persons addicted
to alecohol seem to tolerate benzene or gasoline fumes to
a greater extent than others. T attempt to place orly
those in fine pliysical condition on operations in which
benzene or any allied product may have to he used,
and T Delieve that it has been worth while.

X Education Program—roper instructions to the
supervisors and the workers in all departments in which
any volatile substances are used. such as henzene, giso-
line, carbon tetrachloride or other sueh substances, are
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very important They should be rold of the properties
of the substance they are using, what conthtions nuigln
develop from exeessive inhalation or exposure ta it mul
how these comdiions can be successiully prevented by
taking precautions and obeyving the nsivuctions given.

4. Frequent Paawinalions.—\ persons should Te
examined hefore heing allowed towork in these depart -
ments. They should have eximuions every tUniny
1o minety days, accardimg o the concanrations of the
vacar i the varions departments, 1 exanmoaton of
the blood, urine, Dload pressure, vision, sensation ol
vquilibration <hows any indications of absorptim, the
person should be vansferred o some ather ol
Waockers are advised of general health prineiples
methods of elimmatim o abisarhed henzene.

A Substinedion Products i Dlace of  Bensene —
Many substitutions have been tried o replace benzene.
ateh s its higher homologues oluene, naphthalene nd
slene ael other solvemis of the unaturated hydro-
cmbons. My espertence las heen s gasoline s Jess
potsenoas and will eventually replace henzenc in nearly
all operanons ! a bewer wmpoisonous solvent is
fonad
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Batchelar * has done some remarkable experimenting
with benzene and some of its higher homologues by
ustng intraperitoncal and subcutancous injections atxd
inhalations in graoups of animals,  His conclusions are
that toluene, xviene and hi-flash naphtha are vastly
superior from a toxic standpoint and are practically
devaid of the industrial huzard involved in the use of
Lhenzene.  This statement is trie with regard to the
relations of the tonicity, hut 1 do not believe that
tohiene, xviene and hi-flash naphtha can he so hghly
considered.

11 is not occasional exposure to these compounds that
causes the harm bat the dailv exposure over long
periods of e, Various mixtures, under commereal
names, have been tried for solvents in order to reduce
the flash point, thereby reducing  the fire hazard.
These imariahly comain carhon tetrachloride,  Carbon
tetrachloride in small quantities. when inhaled, causes
extrente nausea and often severe vamiting and should
be used anly i closed systems of ventlation, 1 hine
found that gsohne works almost as well as henzene
i most operations, and the number of cases of dizzi-
ness and natsen has heen vedneed to a mimmmu.
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It requines very elose coopreration between the medi-
eal department, the chemical deparunent, the safety
dopmtent and the production effiaency department
to arrive at a propet aomelusion,

METUHODS 0l COXRECTING CONDITIONS

The methnls f carecting eonditions when volatle
substimees are used resshe themselves mio o vens
debnite pracedure

I. Fxperimentation and resvarch made on abie sulb-
stance used as to its detrimemal effects on the hnman
aastene 11 such a substanee causes detrimental effeets,
three man recommmendaions shauld be made:

AL Dicoomtinoanee of the substance, and i this s
nat possible, then

I3, Subaitution of an allied substance not <o detri-
maental, and 11 this s impassilile then
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C. Use of the substance in a closed, cirtight svstem,
which prevents dissemination of the gases, or institu-
tion of suction ventilation, depending on the nature of
the substances as to whether its gascous form is heavier
or lighter than ar.

2. The rotating of the individuals who work with
the substance to other jobs.
3. Use of gas marks,

practical in industry.

4. Frequent examinations:  Removal irom the job
of any one showing signs of poisoning, such as: (1)
persistent wrinary suifates below 70 per cent; (2) slight
purpura or hemorthage from mocons membranes or
other organs: (3) reduction in white cells of 1.300
helow normal (a 7,000 count s assumed as normal) ;
(+H) reduction of red cells of fram 10 to 15 per cent
helow normal; (3) reduction of hemoglobin helesw 80
por cent, and (6) slight variation i coagulation time,

This has not proved very

TREATMENT

A person who, on examination, shows any effects
of a solvent sueh as henzene or its homaologues, gasoline
or its derivatives or carbon tetrachloride, 1s inumediately
removed from contact with the substance.  The treat-
ment proper of henzene consists of 1 (1) climination
(2) acration, oxvgen inhalations: (3) treatment of
gastric  disturhances; 14)  treatment of - secondary
anemia: (5) supportive meastres Tor the heart and
protection of the kidneys; (0) stimulation of the bluod-
forning organs by use of iron compounds, reticnlogen,
liver and spleen substances, tansfusions and roentgen
therapy 1o the fong bones; (7) nomshing food with
an excess of animad fats; (&) inevease of the calciom
intahe, and (9) haravenous saline and dextrose,

CONCLUSINON

Lsperience has shown that benzene sl s deriva-
tives present a very  dehmte and serious industrial
healtl hazard.  The primary effects of these substances
are produced on the blood and blaod-forming organs
with sccomlary mvolvement of the nerious system
and other organs. i high concentrations they ciase
acute poisoning, often with sudden death, and m low
concentrations a slow but chronie poisoning The
hazard can e pericetdy controlled by certain dehinite
procedures:

1. Proper vemilation

2. Substittion of ess posonous solvents,

3. Frequent examination, wd the enly removad of
any ane showing slight symptoms of  poisoning, as
detecied iy a low urinary suliate deternnmation.

4. Praper education of the supervisors and workers.

3. Clese canperation between  the production and
wedical departments.

O lstablishment of physical standards for those who
are gorng 1o work with henzene or any of its homol-
ugons conponds,

633 tZast Markel Street,

ADBSTRACT OF DISCUSSION

Dr, A G Craxadr, New Yarke The warping s still timely
W Lo conmiuse benzene with benzne Hhe two products are
dufferent technically and in toseity,  There are also various
nmpurites in commercial benzone Wb regand ta rarly case
findmng, much cmphave v citen placed on blood counts show-
g rcductivn in leukoeytes aad red cells Dree Davis has
warned of the leuhorytosis which soretimes precedes the looke-
poenia and may be pisieading. Crinary tests furnish a prac-
veal gude, but Dr. Dinis well anphadzed the pitfalle: the
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errors due 1o mixed solvents, the daily variations which nay
occur in the individual case and the failurc a1 tiues to obtain
a significant fest even in the preseace of dangerous exposure.
In preventive work it is well to remember the leaviness of
the fumes. This condition is gresent with many industrial
solvents and calls generally for lateral or down draft for its
removal. I would stress the valne of cduration. I have had
good rvesults by particularly instructing workers not to inhale
the fumes recklessly, 7«nd in case of an unusual or temporarily
increased cxposure they almost involuntarily withdraw and
cease to breathe deeply. There are dangers in substituting
other solvents for benzene, as sometimies the substitute may
prove to be cqually or more toxic, Thus is true alsu i sume
cases in which benzene has been diluted with other solvents
I would ask Dr. Davis what he can tell us as to recurrence
of serious symptoms among patients who had apparently
1cturned to normal  afler treatment for benzene poisoning.
Such apparently cured persans with a normal blovd picttrs
after a slight intercurrent infection like influenza sometinies
seemr rapidly to grow worse. s this usually the case? Some-
thing to bear in mind with 1egard to benzene poisoning is
that in the patients’ subsequent life great care should be exer-
cised to avoid the eaposures which ipht reactivate their
symploms,

Dr, Lotis Sciwartz, New York: As Dr. Davis stated,
the use of benzene in mdustry is diminishiog aod its place s
being taken by solvent naphtha ar some other agent which is
less toxie.  Toxic symptoms usually occur from inhatation of
these sabstanees and not from contact with the skin I,
Pavis has said that 93 per cent of the cases of begizene posson-
ing are dae to inhalation.  That is true because when ihese
substances are inhaled they are inhaled i minnte propottions
and taken into the Dody ; they do not irritate the mucous mem-
hranes or the skin. 1f the skin is exposed ta them in concens
trated form, it is defatted amd blistered and its absorptive
qualities are impaired. This is true of all the volatle sohvents;
thouse substances do not inflame the skin Dt penetrate it, and
they are more likely to canse toxic reactions than those which
intliunce the skin.  Most of these volatile solvents take the fat
out of the skin. Persons who have greasy <kine can with-
stand their action much better than thase who liave dry skins.
This brings up the point of how 10 prevent dermatitin from
these substances, \When a person bandles them he should 1ub
olive il or same other animal or vegetable fat imo the <kin
to replace whatever fat has been taken out by the solsent
Another way of preventng devmatius from these sahstances
1s to wear gloves: rubber gloves ordwarily do not withstand
the action of these sobvents and arve castly soluhle in thent, so
synthetie rubber sbiould be used because that stands ap much
better. [ should Bike to ask i, Davis what his experienre
has been in noting symptums of dermatitis in cases of benzene
poisoning.  He will probably tell you that dermatitis is not
conmon among those who suffer with bewzene poisoning, atid
those who suffer from dermatilis are not so likely to have
hienzene  paisoning.

Dn. P. A. Davts, Akron, Olio: I anwer to Di. Craneh’s
quustion in regard to the recurience of symptoms with sone
concurrent intection, 1 du not believe that the paticnt has been
discharged as completely cured hefore he has thig conditon,
For instance. 1 had preaston recently duning an epidenne of
influenza o observe several men who, while they had a low
wrinary sulfate fevel, around ol or 70 per cent, were waken
off the job and subsequently contracted an influenza infection.
They retarned to normal slonly, probably because benzene
absorption had produced some effect on the myclogenous tssies
and on the spleen and prevented the nonual return of the
blood cells. 1 recalt a case in which a man had had acute
henzene poisoning and there developed definite Teukepena and
erythropenia; his wrinary sulies retarned 1 normgd i three
weeks und his Blood o 93 per cent. The red and white celis
retarned ke normal He was not pm ek in
benzene but was plieced by another postion anGrddy tree Gom
am volatile substances, and mfluenza developed M s
intluenza apparently ckarad up he siit] seemed i lave benzene
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poisoning, aund the only cxplanation I have tor that is that
the blood-forming organs had not returnied to nurmal belore
lic had a subsequent infection or some other involvement. It
takes a longr time for the blood-generating organs to return
to normal antibody formation. They remain as a slationary
factor for some tine after the blood picture and the wrinary
sulfate picture have assumed a normal status.  With regard
to the dermatitis caused by benzene, acute Denzene poisonting
does not necessarily show up as a skin condition at all. The
dermatitis from hetizene is contact dermatitis and not systentic
devmatitis.  In only a few cases does systemic dermatitis resuft
{tom benzene poisoning.  With regard to protection of the
workers, [ have a hard time convincing the engineers that,
sinice nobody has been killed or poisoned while manufactming
these materials, na one should be poisoned ar killed while using
thiem.  If proper protection is given, whether against benzene,
a halogenated compound or any other volatile subsiance with
toxiv cffects, by masks or whatever saicty devices are avail-
able, I da not think any trouble will be experienced,  The
orgaization with which I am consected has insituted the use
of a wax ointment.  Men who are going to warl with benzene
susear it all over their hands, arms and faces. This ointment
is not soluble in henzene, so they have little ahsarption but
sufficient skin motection. *T think there must he external pro-
teclion against all these substances if acute absorption is to be
avoided

THE CARDIOPATHOLOGY
HEATSTROKE
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Under the term “heatstroke™ are herein inclinded four
deaths from hyperpyrexia, one caused by insolation ar
“stunstroke,” and three from artificially mnduced pyrexia
by the so-called fever machine.

Historically this affiction is as old as Bililical times,
being  described tn 2 Kings (Oslev '), The early
Arabians el that Sivius, the Dog Star, in ~ame way
wis responsible (or the symptomatology and called the
di~ease “siriasis.” During the British accupation of
India and subsequently, heatstroke has reccived con-
siderable attention, but the pathologic condition in the
fatal cases has apparently been decidedly secondary to
the clinical manifestations. Osler ' dispenses with the
worbid anatomy in these few words: "Rigor mortis
occurs early and putrefactive chauges mayv come on
with great vapidity.  The venous engorgement is
extreme, partiadarcly in the cerebrum.  The left ven-
tricle is contracted (Wood) and the right chamber
dilated.  The hlood is usually flnid; the tungs are
intensely congested.  Parenchymatous changes aceur in
the liver and kidneys.”

\Webster # alsa dismisses death from heatstrohe with
this concluding sentence:  “The autopsy hndings will
e those due to either syncope or asphvxia.”  From the
condiion at awtopsy of the {otr cases to be presentud
it would appear that the cardiac lesions found e all
the cises elusely approximate those found in death from
electricity or lighting as described hy Kratter (quoted
by Webster) and consistisgg of “subendocardial ecchy-
mutic extravasations combined with hlooly cimphysema
of 1he larger bronehi.”  \Wond ¢ adds nathing to Osler’s
deseription of the morbid anatomy.
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