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%gmng 70 IEIETINE IRE POSSIME JOICITY OF THE FOLLOVING SUNSTAICES

1. CHLOROOSANE

On July 14, 1937, we wore informed by F. D. Syith that each & ounce botile

of a soft arink migbt contain 60 to 70 ngu. of chloroosans, Thare was no
pharmscologicgl reason to believe the compound would be irritating or toxic in
eny way, and therefors it wae decided to dose rats with 1t very bearily, the
argucent being thet 1f they survived heavy dossge witbout any evidunce of
damags & verd oi of no toxicity might Yo given and xuch time saved., 1If, on the
other hand, the large doses jroved poisonous 1t would de necessary to reduce
dosage until w pon-toxio level was reached, The firet of these alternatives

proved correct,

) 7 4 rln-l.

frow 162 to 21D eu. vore sach fod 70 »pm. of chlorcorsne in 1 ee. of olive ofl

8, = August 10, 1937. 20 edult white rate renging in welght

daily by stomabh tube. Theoe aniumls showed no evidence of dmmege in apy wiy
attridbutedle tp chlorcosene, They wers examined mioroscopiocally from the 35th
to the $2nd day. The only constant change observed wac s poscidle slight

inornase in thp granularity of the oolls of the liver oords, dut the
pathologist in|charge felt this to Ve within norma) limits, Tbia finding is
doubly roassuring since mony of the animals developed a clronis suppwrotive
lung condition|very prwal‘ont in boston stock rats ni tho tive, Dut even with
this 8dded handicap there wos no evidenco of damare aud we thus oconclude thet

ohloroosane ch»n in enormous dosugs s an inort muterial in ths dody nnd in all

probadility pagsos throurh the intestiue unclianged.
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2, DIFPHENYL PHTHALATR

On August 23, 1937, wo were inforsed by Dr. R, k. .!-ny that diphenyl
* phthalate might de absorbed through the skin or might be inhaled and svwallowed
during sprayipg operations. After oonsultation it was decided to feod kouvily,
and if there

re indiocatione of toxicity to projeot otLer sxperiments,
Experiments. -~ September 20, 1937. 20 adult white rets renging i{n weight
Iroam 242 to D1 gn. were each ﬁd 0.5 mgm. of diphenyl phtbalate suspended in
1 oc, of water by etormch tubs daily. The aniials were from new stock and

with one exception remained olesr of the lung conditiom which existed in ibe
ohloroosane group. Durirg the porjod of experiment, which lasted 92 duys,
practically all tbe anirels gained weight. Exuwminetion of 8 animals killead
et intervals ing this period of ‘est rosulted as follows:

Toe orcw]l mere norml groosly, and on microscopic exaizipation the livar

alone wus of xtnible interost. ‘The changes &n the liver varted from thome in

wvhieh tho aclle of the liver cords wure elmost normal, having only & elicht
swollipg and ;anuluity of their cyloplasm, to those ip whioh thege changes
wore pronounccfi, In the lotter therc was o noderste dogree of vacurlizulion
and & raroe hyalino body. These slteretions 1t must be undorstood wore tla

recult of very|eertuin dosoge, einco tho compound was given dy stomach tubty

and the animnlé had no porpible vay of evoiding §t. Nesihor the peilolo:ist

nor mysolf wus|eble to conrider tham 0f enough moment to cuuge ut Lo nule

furiher oxporiments,

1 am oconf{dont that with the ordinary precnutions sccoupanying cprny

lecovering »o oible harm could he done, even if the concentration of

l

dipbonyl phtmjato 4n tle lecaquor wuk Tar ubove the § nor cent fijure fiven

- ue by K. E, Kolly,
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This mte
scid to have a

of apny ocompound teeted by us during tho past three years.

fal was furnished by the lonsanto Chemionl Company.

8, OHMIONIRATZD DIPHINYL -~ OOLROUMD #1268

e

It wus

hlorine content of 68 per cent, the hirhest shlorine fisuve

It bhad deon our

irpression ihat toxicity and chlorins ocontent followsd ome mnother olosely,

but this hes n

X TEg B

Ixperiment
inhulation, tbe

turned out to be the case for £1868.xxidxinxsamnuetimncrits

Yurther discuscion of this point will follow the dsscription

“of the sxporimeptel obeservations end their results,

+ =~ august 2, 1937, Tho ocompound #1268 was administored dy

teohnique being thct doscrided in the paper entitled The Problen

of Poceidle Systenio Effoots from Coertauin Chlorinated liydrocurbons, Journal of

Industrial Hygt
rots were un2d,

Oroup 1. -4

introduce fume into air line 140-190* C.

by ruts 0,53
expariment wes o

putliolopicel ex

« Por oubic meter,

ne, 1937, 19, 283, TYor the firsi observations B0 adult whito

Thsy vere expossd ao followus:
80 animele. Te:perature to vhioh Lho coapound vas honted to
Averace concentrution in air vreathod
Averepe deily exposurs 16 howre. The
tinued for 119 duys, enimnls bdeing ocerificed et ifntorvele for

-ination and for the c:rbon {eirachloride nnd eloohol test

{s0e popor previvusly cited).

™o conditipns Cutiesidud obovu exured siclling end iucroure of prommlurity

of the liver celjs.

wniform §n all

progressive,

‘almost uniforn &

pocitive ufter b

Celiakt poue deg)

Myeline fnclucions werv rare, Thoss chenges ver: culie

inels exurained after the Siat day, but vers not certzinly

The rats were very beanlthy throughout the heriod and tderc wes an

nin inwoight, The e:rboun totraclhloride-ulcohol test veo
P drys, vhich indieatcs thut though llver d:imuye wor uppurently

o8 of L:’v: had been dono the orpun, Thero vua no evidence of
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danage in
At the

part of ibe body except the liver,

of 93 days 10 rats, apparently in excellent condition, wore

removed from fthe experiment and oet aside for ovesrvatious upon liver rocovery,

These rocovery animals shows@ no elinical ochanges of any eort,

72 and 141 &
of the liver
remeined in ti

ebsolutely ne

¥hen secrificad
o after removal from exposure ii wae obsarved that the swelliog
telle had divappoarod, bdut the gramular and hyuline material

he liver cells and had appercnotly become porimnent. Thers wes

progreseion of damape eficr removal from exposure.

These ch

gee may be compared with those produced in rots by inhalatien

of chlorinated Aiphenyl 44835, sdninistered in a similar xanner in concontra-

tione of 0.57|to 0.93 mma, per cubiec moter over sinilar noriods of time.

In

the casc of tris ocorpound the conspiouous differonce wuo tl.e fur greoter

ircidenco of

charncierictic

thercfore ooné

than 4465,

Gl'oup 20

but alipitly H
breathed by 1}

rainte ited ao

alinization of tho liver c¢elle, which in our opiniorn viac the
lesion onurod by 14465 end mixtures conteining it, Ono oan

lvde that #1268 in luw concentretions ic definitely lore toxie

— After 119 days, the low coucentration of #1268 baving proved

oiconour, 1L was decided to incrcame thc concentrction in the nir

54 raty then remining. Tompereturs amud other conditions were

in- tho first 119 doyc, but by tlie uco of 4 vejorinors. . instecd

of 1 ke uverneo eorcerlrstion of F1268 in the air vus trousht to 6.23 mpu, per

eubic neter o

07 days.
Uniler th

ealth, Tho

abnolutely no

1o ot oLy

alr, 2rposure Lo thir very high concentretion wus contirmed for

F

ybon oirrelloride cri dleotnl tent var ronitive but tlore uen
.

hMer indtcution of Jiver daruigce ond no vvilnance of &isturburvo

o extromee conditionn the wnimnls arpin remoined in porfect

[

o
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¥ben examined at autopsy at the ond of 87 days «= the animnls had

oxperienced a total exposure ©f 206 days ~~ thers were no grose evidences of
abnormality in any part. On microscopiec examimation no orgon showed changes
except the liver. The pumber of oells oontaining hyaline and the smount of

hyaline in the oellc involved incressed Auring this period of exposuro to the
highor concoptretion of #1268. Tho hysline was most abundant iu the portal rone
with very 1ittle in the central area, Aftor 42 days of exposure
10 rats vers {set eside and wers sacrifised 73 days later, They wore in excellent
condition whep removed and 414 not change. Oroesly, st sutopsy, they sbowed
nothing abnormel, and op microscopic oxaminatiop the liver cells had lost thair
swelling but yetainod incressed granulariiy and hysline inclusions,

The exporiments on indalations of biph concentrations of #1258 reenforco
the conclusiog that this compound is of low toxicity nu cowparsd with F4465 or
with chlorineted naphihalenas t-.bovo_ t-icllornaphthalune,. Tho gueztion az io wby
#1268, the modt highly chiorinasiod compound tected, proved but slightly hamaful
cannot Yo answered wiih any definitoncss. It hes beon suggosied that the
toxicity of all theso clilorinated comounde, even though of variod conposition,
may depcnd. on khe ability of ths animal to decomy-ose them efter lodgwent in the
tizsuoc, mnd Lhat Lhis decouposition might be shovn by ap incrcase in the chlorine
in the uripe 1% suitsbly conducied foedin: experimenir, In experivents njen this:
point we have ghovn a definito increase in the wrinmxy chloridey when dogn wnd
_ rats were fed a mixture of penta und hexschlornaphihuleawe (¥'100C), & compcund
bighly injurious to tho liver and ocontesning GB.6 pcr cent of sulorine, but simiilar
ohsorvetions huvo not been mudc vith any of the chiorinutied diphcmds or allicd
compouwnis, It » howrver, be Lhat vhon sbout 65 por cent ehlorination 6 rexched

tho aubstoncus forrad ere cuite atrble fu the Lady wud o ceusio s pivicum of

domuzo,
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1o oonelpsion, #1268, -if handled with ordinary jrecautions ap to ventile-
tion should by entirely harmlens 1o worlwen. While it cannot be given an
sbsolutely olgan dil1 as to health, 1t is preferadle to #4465 and J5460.

4. MIXTURE OF CHIORDIATED DIFHRNYL AND OHLORIHATZD DIPHSNYL
BENZENE -~ OOMFOUND #5460

This subs o wus furnished by the lonsanto Chomical Conpany and ves suid

to bave a chlorine content of 80 per cent, Leing in this respect dolou F4460 ung

far below #1868,

Expsriments. -- The inhalation tochnique was used sz in tho care of F1&(0
and fl4465.

August 2, 1937, 60 adult white rsis wore the subjects. Tosporature to

vhich the comound wes hoatod to introduce fwie into the ale 2ine 140-2¢4° C,

Averuge concentretion in eir breathod by rats 0.085 mgm, per cudic mnier,
Average daily e uro 16 hours. The ‘experiment lasted 119 duys. A curiciu
number of snima)ls were sacrificed for patbologicul examinuiion, others vore
used for the catbon teirachloride msnd alcohol tost, and 04i1] otlers scl scide
for observations as to roonvoi-y from poceiblc damage.

In epite the faot that the concentrctiop in tho oir breuthed Ly tho > :ir
avereged ebout 1/6 that obieined at corporeble tempox:u:!- v froh C18GE, o e
of theso snimoly beceanc mick ond lont woight towards the und of the neeard iy
of exposure. then killed, ouch indivicuale showed grocs wottlin: of ile lives
but no changes othor organs. On microscupie ozunh;utioa: ewclling o1 the
liver eolls, invreascd grunulariiy vrd hyeline imolutions vire notud & ¢ s

killed a3 early ps tho 16th duy of exjosune., Theso chonfve obviounly ccowrred

repidly. Hyaling dopocits wore never us numorous us with Y1%60. Jriwuls
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removed for reqovery after Bl and 119 days of exposuroc 414 not gain mnrkedly
in weigbt, and lone died for no obvicus couse. Then oxumined at sutopsy Lbe
.nonua of tho liver cells bad suhsided, but ebnormal pronularity and
byalinizetion r’mlnod.

Nocdlees tp say the carbon tetrachloride and alcobol test was pusitive
vhenevor usod,

In viev of | the faot that #5460 in such low conocentraiion proved a0

definitely toxigp, mo mﬁhor concontrutions wore tssted, It seems imperative

thut whenever this compound 1s used in industry, great care be taken to keop
concontrutione jn the air ot an oxtrewoly low level. No libertier exu be

telen uith §1, g8 Wil F1Pce.
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1. 2% Gl COSTRRATION

In edaition to these testo of compounds, certuin experiments were dons
which are of interest to those manufacturing or using ohlorinsted hydrocarbons.
Details ap to|thece sxperiments are Of course available but are not included

in this report since they are not of diroct infustrial interest,

1. | BVIDRICS FOR TH: DESINUCTION OF A LIXTURR O PEHTA AYD
HXACIILORIAPII ALY 23 (F1008) IN TR BODY

It beo a ]uag;n besn a guoption es {0 vhether the chlorinated hydrocarbons
vhich have beoh exrmined by ourselves end by otbers do hurm por se or whethcr
toxioity depo on their droakdown in tho body with tho liberation of soro-
thing heiaful 30 the liver. A pertial wacixr hes boon obteinod V7 fsodlug
#1006 to ratz apd docs vhich vere o0n & lov chloride diot with unifornm
excretion of chloridus in tbe urine, ihon these aninnls recoivud tho
ohlorinatsd hyqroourdon (£1006) the urinary chlorides rosc. Tais indicstes
that the body dertainly hue pouver to dctuch chlorine from this conjpound, wnd
it is probudle (that the same condition is true for alliod toxic compounds. It
would b2 ort dntersstinz to sco ihether inpestion of F1268 rccults in sirjler
findincs or uhethor in tho caso of this relusively nun-toxie cuviwsownd there ic
practioally no [splitting off of chlorinc. lNoither time nor our T{nencial

resources permittad such tests.
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THE XFTECT OF INCREASDO T1F SODIW: CHLOIIIE IN Nix DIET
UPCH ANIALS RECSIVDO TUXIC DCSTS OF £1008

On ihe pround thut chlerides might be fundementrlly associated with

toxioity, a

with a similer grouy on tha swme dosapge of £1006 plus s merked incrse.so in

ohloride intake seoured by giving 5 co. per kilogrum of body wight of 4 per

oent NeCl solution daily,

oup of 15 rats was fed s lor toxic doso of #1006 and corpured

No 41ffqrences were found botwsen the two Sroups, and it may dbe oonoluded

thet chlorine increase securesd throush the diet 4oen not snhurce toxicity.

This experinept wap done in order to £ind oul wbather increese in chloride

{nteke Surirg hot westher might b harrful.

A partictlur phasc of the problem, the pogsibla enhancerent of typiocel
skin lesione by increucing chlorsdo; intake, oonnot t¢ docidod by experinonts

on fur-beoring animels with mo ssbuceous glends, All 1lu.t can be seid at

the morsnt ie [that inoretsed obloride intake does uot increzso systemic

toxicity.

3, | THE X%oMECh OF JAG A LOY CALCIUL Lissi O ADALS

Lol Lh:d LEsH Cule. 2t mos CF 100v

It S well} bmr.i that a diet rich in caleiwe g rurkedly cffective in
proventing the

scute yellon etroply of the liver produced by oardon tetrp-

ehloride {Tie Prevention und Trectiiont of Curbor Tolruchloride Intoricction,

By P. D. lurson, K.D., a. S, kinot, Ti.D., end Do 1. Nobbiug, 10,8, Journid

of the a.wriean lediccl ssgocioijon, 1920, volwwe 0, pu,t 345).

To 8iceoved whetiior colefur in the giov wolild prowwtt toodnut livey dun oo



-u-

chow, milk, lettuce and eggs, with added osloium lactate —~ a retion very high
in calojun. ‘
Both Ps Wers oXposed simultcneously 1o snbalation of high soncuntre-
tions of 1006, an averuge of 1l.21 mgm. per oulitc meter for 16 hours s day.
After 18 Auys, 12 high calciww diet Tate were alive end 7 of 1he low
caloium group. At istervals anisels were killed for sxminmation. In both
groups the liver was lbnor-li 'a'ouly anéd microsecopioally, and in doih groups
animals di0d {from liver damags., 1t was impossible to consider that the high
caldiun diat ua {n tlie levst degres protective. It may, therefors, de
ooreluded ¢ adding calofun to the dist of workers eithor in the form of

extire 1ailk or| of osleifwa lectate will not prevont liver davage.

4. | THE EFYECT OF INJECTIONS OF IANTIDIEE O ANIKALS
DAALL0 HIGH COICMRATIONS OF §1006

In 1937, R. C. Neale published a vrief puper (Tue I'rotective Actjop of
Ceriain Purinep aguinot Liver liscrosis Froducud by Corlon Tetrechiloride end
Chlorofurm, Spience, 1937, voluro 66, pepe €3). Ue cluimed that rety
injected with godiwn xunthine becewe markedly ﬁnlutant to onrbon (ct:-uehl‘orido.
This sucgested|that xanthine might buve & imiler prot-ptin power over liver
Onmage from the ohlorinnted hydrooorhons on eraminution in this laboratory,

nccordingly 38 adult vhite rute rore coused to fnhule {1006 in ecrcentru-
tions vveroping 15 mpu. por cudbic neter for 16 hours dnidy. Omo prevp of

20 rets wag rSven 20 wer. of xanthine subcutancously evary other day und 40 1.
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of xn'tnn stomach Sube on the alternats Says. The se00nd group of 18 rate
bad the same pxposure to F1008 without nathin troatuent. Mo differences were
noted and ons cannot expect any efficasy from Xanthine sither in t)w ’pravonuon
or trestment Pf liver disease due to this ohlorisated hydrooerdon, and in all

probadbility t*a sams nNegative result wuld de sncountered in oomnection with

allied toxic eompoands,
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