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BENZOL POISONING 4S A POSSIBLE HAZARD IN CHEMICAL . il
LXBORATORXES ;

By J. J. Broourierp. Assistant Physical Chemist, Office o Industrial Hygiene and
Sanitation, United States Public Health Service

The hazard attending the use of benzol in industry has been well ‘
established by the recent studics conducted by the United States fi,’ -
Public Health Service in cooperation with the Sational Safety P
Council.” As a result, of these studies it was concluded that “The
use of benzol (exceptin inclosed mechanical systems), even when the
workers sre protected by the most complete and effective system of
exbaust ventilation, keeping the average concentration of benzol in
the warkreom air below 100 parts per million, involves a substantial
kazard. Every possible effort should, therefore, be made to deveiop
the use of substitute solvents of a less toxic nature wherever this is
possible.”

Quite recently the writer’s attention has been called to the fact that
benzol is used to a considerable estent in chemical laboratories.  This
is especially true in those laboratories where tests are conducted in
connection with rubber. paint, varnish, and oil products. Such
tests usually involve the determination of the solubility of compounds
in various solvents such as benzol, carbon disulfide, and scetone.
several such laboratory workrooms were recently investigated by
the writer with the purpose of determining whether or not the use of

benzol in these workrooms const itutcd asource of il health. In these
laboratories from 3 to 5 gallons of benzol were used weekly, mainly
in the cstraction of fuel oils and in certain solubility determinations.

In certain tests the procedure called for centrifuging with benzol

the material to be tested, a practice evolving considerable benzol

vapor in the air.  Air analyses made in three laboratory rooms where «
benzol was being used showed a concentration of vapor varying from

28 parts per miltion in cne room to 223 parts per million in another.

In the latter room two centrifuges were used intermittently in tho

manner just described.

Besides using benzol for experimental purposes it was observed
that this solvent was also emploved in cleaning apparatus nnd in
washing the hands and arms free from stains.  This practice is quite
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common, since many of the materials tested contain asphalt, coal tar,
and varnishes, substances difficult to remove from glassware and the
skin with ordinary cleansing ngents. It is quite obvious that such
practice on the part of chemists tends to add to the aniount of
benzol rapor in the laboratory air and should be abolished., Even
though the use of benzol for experimental purposes may be justified
in certain instances, certainly by some less toxic solvent., such as
xvlol, should be substituted for use in cleaning apparatus arnd lis a
skin wash. In one laboratory room asmuch as 3 gallons of benzcl per
week was used as a cleansing agent.

As stated earlier, the study of benzol poisoning in industry dis-
closed the fact that the exposure to benzol rapor of concentrations
even as low as 100 parts per million involves a substantial hazard.
Conditions in chemical laboratories differ from those in industry in
that the use of benzol is usually intermittent. So that it does not
seem practical to apply the standards of wvapor conceutrntions
evolved for industrial establishments to those laboratories not using
benzol constantly throughout the workday. A Dbetter criterion for
evaluating the estent of benzol poisoning is a blood examination of
the worker expesed, since the most characteristic pathological effect
of benzol is its destructive influence upon the cells of the blocd and
the blood-forming organs. In chronic benzol poisoning the white-
blood cell count is reduced to a considerable estent. Hence, in
attempting to fix a standard for the white—ell count which would,
along with a history of exposure, be indicative of benzol poiscning,
the investigators of TUnited States Public Health Sen-ice decided
that a fall in the count below 3,600 per cubic millimeier might be
accepted as reasonably clear eridence of the condition in question.
Chronic benzol poisoning produces aiso a marked change in the
relationship between the various types Of white-blood ceils present.
In benzol poisoning the percentnge of Iymphocyte cells is relativeiy
increased and that of the polymorphonuclear leucoeytes s markedly
decreased. In making a diagrosis of benzol poisoning these aspects
of the differential count must be carefully considered.

Blood examinations of the workers exposed to benzol rapor in
the chemical laboratories visited by the writer did not shorn an
abnormal white-blood cell count. However, the blood of three of
the men showed a departure in the relationship between the various
types of white-blood cells. Such a blood picture, coupied with a
definite exposure t0 solvent vapors Of a concentration considered
toxic, according to present-day stenderds, teiids to indicate that the
possibility of benzol poisoning in chemical laboratories must be
sonsidered.

KB,

Many industrial plant
the cost of suitable ¢
chemical laboratories u
sidered as a potential ha
to justify its retention «
celly all chemical labor
solventknown to beless
It is recommended at
chemical laboratories

testing of materials on)
agent. Also, in order

when its effects can be
benzol fumes should be
employment., and ree:
every month or two t
on reexamination, sh
(obtained from a prev:
from benzol esposure.

SUMMARY OF FRC
MORTALITY FIG
AREA, 1927

The Department of
were lower than for @
the two vears are sb
1627 birth rate (28.8
lina and the lowest '!

Death rates for 182
shown for both year:
population) is shown

Infant mortality =
the 33 States shown
infant mortality rat

(47.5) for Oregon.
Infant mortality :
100.000 population -
infant mortality rat
the lowest 1927 rate
(87.1) for Norfolk, *

! Exclusive of Louisiana. >
been received.




1897 July 20, 1928 i ;,
d tar, Many industrial plants still use benzol, since the claim is made that : ‘
d the __§ the cost of suitable substitute solvents is prohibitive. Certain ! i‘
such chemical laboratories use a sufficient amount of benzol to be con- , ‘
nt of cidered as a potential hazard, but not enough of this sovent is utilized i ;
Even to justify its retention on the above claim. It is felt that in practi- I
tified cally all chemical laboratories benzol could be substituted by some i ;
ch as solvent known to beless toxic, such as toluol, xylol, or highflashnaphtha. f h
. &5 a It is recommended at this time that in case the use of benzol in i I
cl per chemical laboratories is continued, it should be confined to the lt
testing of materials only, and should not be employed as a cleansing . ‘iy
v .dis- agent. Also, in order to detect incipient benzol poisoning at a stage AN,
itions - when its effects can be minimized, all laboratory workers exposed to il
izard. benzol fumes should be given a thorough medical examination before i
TY in employment, and reexamined, with systematic blood counts, once
S not every month or two thereafter. Any worker whose blood picture,
tions on reexamination, shows a marked departure from the normal
using ¢ (obtained from a previous examination) should be promptly exciuded
n for ; from benzol exposure.
on of )
i‘;f; © SUMMARY OF PROVISIONAL BIRTH, DEATH, AND INFANT
chite. ? MORTALITY FIGULE3 FOR THE BIRTH-REGISTRATION .
o, . AREA, 1927! ) :
e, i , !
-oulq, The Department of Commerce announces that birth rates for 1927 3
ming, were lower than for 1926 in 23 of the 33 States for which figures for 3
seided the two years are shown in the following summary. The highest -
Bt be 1027 birth rate (28.8 per 1,000 population) is shown for North Caro- :
sticn, lina and the lowest (13.6) is for Montana. !
n the Death rates for 1927 were lower than for 1926 in 28 of the 33 States )
esent, shown for both years. The highest 1927 death rate (13.9 per 1,000
tively population) is shown for Vermont and the lowest (7.1) for Idahe.
kedlv Infant mortality rates were lower for 1927 than for 1926 in 30 of :
ipects the 33 States shown for both years. For States the highest 1927 :
infant mortality rate (125.8) appears for Arizona and the lowest B
or in (47.3) for Oregon. ’
W an Infant mortality rates are shown for both years for 48 cities of '
ree of 100,000 population or more in 1920. For 42 of these cities the 1927 :
arious infant mortality rates were lower than those of the preceding vear, i
ith a the lowest 1927 rate (41.4) being for Scaitle, Wash., and the highest b
:dered (87.1) for Norfolk, Va. R
1t the : ! Exclusive of Louisisna, Massachusetts, and Ttah, from which complete transitipts for i927 have oot
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decreased.  The leir heart Lerder s IU‘ un uom the mil-
sternal line, the rigiit heart border ic 2.3 om., amd the great
vessels are 3.5 cm. in diameter. The blooei pressure is 204
systolic wwl 110 diastnlic.

The urine is ertipets uormal
1025, (This is the £
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The study i this case cmpitasizes e pniowinr principles
which shoull be horie in mind wien asine ﬂhc:x\-i!a_\'drazme:

1. Phenviitvdeazine ie a vees neeoer azese s the destruction
of rcd hived cells and inl!f‘"""lblll

2. It has a cumians ca e the eestruction
of ted ceils asnd boueed ;?:iu contivamd e ten davs after medis
Cativit was stopped.

3. The diaznusis of peives
established Lo

poutds

~3 3re

zre that the

5 a soecinic aravity of

pia veea sheobd e dlefiaitely
fore phenyifyedieazine o g s ~tarterd.

4, The druz should be used cautimndv in 1*1 cazes, amd anly
when it is pussible to observe its actinn by fremsent blondd
counts,

3. The medication should be zreatly reduced in ameamt or
stopped as sewn a3 the red biced coutit il hemoglebin approach
the normal readmgs.

A CAsSFE OF CHRONIC RINZENE POIRQNING

Exveay R. lIsvuvasr, M.D., axo Dyvvox E. N
CoLrasvs, Onio

vEiswaxoea, M.D.

A white man, aged 22, an American, married and father of
tno chiidren, appeared at the Ohio State Uuiversity, State
Street Dispeneary, Dec. 14, 1725, camplaining of weakness and
shortnese of breath,  He was todd o rogeirt to the University
Hospital thie nest duy foeor stmiy aind didgnoss, where he was
assigned to tiw general medical <ervice of Dean I, H. T. Upham
and to the bnmediate care of Dr. Genree 1. \l!mn. mtermist,
We are indiited 10 both of these phiyvsicans ior permission to
abstract such parts of the histery of the ease as are taken
iroms the Ivepital secords made during the pattent’s six inouths’
stav in the Umversity [Hapital,

Whinr hic histery was taken be s a‘*'! that alewst Aucust 13
he first meaieed a <atbeownees of the About twn nemnths
fater, weakpess, padpmtatism, dizziness and shortness of heeath
on exertin appeared.  Headavhes beeais alvat Novemibwre 13,
amd at timws were almest untearable.  His past and iamile
histery wis neeative,

iy cqctypatimal bistory was o ....rt...: i digereat and proved
to he mapertant. He bad worked a0 reliber incteries off and
i dor abmout e dears. Fobruarey 120 e tesan aiing inner
tubes for a rubler crmpany in Newarik,. Olun,  In the same
reom othier workers were washing tube ends 1 gallon bhuckets
of benzene amd cementimg thom together fle was o phaced
wars cens iptiy srked
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ABTarCu. 1 llent  Coprs .
furtier seeteas auncelty, Alteuzh Llued counmts showaed senie
fartition, Be was Ziven po mere  transinstens and ennesnned
gaiming until the bloed picture was practicaily normal. Liver
feeding was 1ol & icraiatlic phacudre da bis case,  1ie wuaa
disciiarucd from the hospital as Crecaversd” fooe 240 107

As bunicene poisoinpg 13 A Culiviiralie coviienal die
in Ohin, this man was kept on the compensatioa liast of
industrial commission wntil Dee, 3. 1927, From the time be
leit the bespital up to his dischiarge by the commiszion e was
under observation and was cxamined at intervals. His condi-
tion remained satisiactory, but he continued to develop a icw
petechiac occasionally. The erythrocytes stayed within normal
limits and the leukocytes were 7,000 at the last count (Nov.
23, 1927).

The younz man was visited bv one of us at his home in
Chicagn, Juiy 4, 193, witere :t was leamned ¢ he had been
regularly employved s:m:c April, 1V, ina large (i:nir_v at what
he termed “lard labor.” \\.th o Lad efects.  He stated that
the oniv recurrence ot svinptoms uoticerd at any time was small
hemorrhages of the capuilarm of the arms, but these had ot
been present for some time. He had Lad a physieal oxus
tion by the dairy company’s physician about Decemther, 19209,
and “:.ur}:lnuc was pronounced O, K..” but no bleed exam-
nmation was nadh.  Two alore ciibiren Bad e ners o s
wife since he icst the University [ospitai, kah livicz amd
apparently normal.

We arratzed with Di. Russell M. Wilder, penfecenr af et
cine, Chicagn University, to have hinm reexamined at the duputi-
ment of medicine. We are indebted to Dr. Wilder for the
folluwing report:

*We tound him in eveellent health with ne physical abier-
malities; weight. 701 Kg.: temperature. ¥v.8 F.; pulse, 3
bl pressuze, 113 syswolic and D diartoiie ;. urise, <seas
gravity LO20 and 1022 ne albnmin, nn sugar amed oy sediment
Wassermann and Kahn tests negative amxd  bived  counts s
follows :

: ek e

w

e e — ——c =
Red hlaned cells............... 4,500,000 4 ss.; £an
Hemnegivhin .. ............... N8 [ Lad
Whate blrel coils. oo, . 4,704 ‘..-:--
Polymneplionuelears ... ..., 3R -
larce lvmthieytre N " e
Small lvmphoeytes. ... ceees +3 a7
Mwnonuclears ... L0 . < 6
Fosimephils ... .............. 1 2

*The red cells appwarcd soemal wlthough tiwere was sifzist
anisucytosis.

“\We told the patient that in view of his previons benzene
poisoning he should return o us ammally foe exmnarion”
CONCLUSIONS

A patent with a pronounced case of chronic benzene poisen-
mu was :mp'lrcull\' saveld hy repented bl tramsiusems (-ix
in mamber) i 1929 and 1927, A high ircay diet aad dron as a
medicaiment was abvo used, but liver feedung was not given as
a therapeutic procedure,

f‘our vears anter the tiest appearance of s symptoms, he is
apmarently normal except that hie shows a muderate leukopeia
with relative Ivinphocytosis.

Ohio State University,
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We guete from “Asticl” page 1o AT

Kewel, NEIY, i a roecent artivie (it o7 the Amer
fcan Modical Cisseciition, Yo 93, page 373338 s
that metihwl chloride i rapidiv olimvv:n:u". 2k frov

the human svstem simiply l-" gettivg i the air L L L

Nuw note the exact title of tiw articie, which i
omitted i U \rerie” and the lancunce of che statener
an whicit the Toregoing quotation is presisisadiy hased
“o . o From tests on Bloced and tissues it appear
h 1 methvl ehloride as ~mh 1= quicl¥y cliiminated afte
the patient s removed from exposare wand the pro
gressive symntoms iu the more severe ca-os are due ©
cemtined indury {rem the oxidation prooluas of
cas unul tlxu’ are eununazed, and to degeneration o

* The commuttce =
Yrameil Hendderean, | )
Metweay ML and L], T

I @ulenn Weile, 10, o :
D oas Leeen. alhs Carev .
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