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I. ZZTRDENTS 70 TETERME TSP PCSSISLE TCXICITY 2 TER POITANTIA stmemivers

1. CELLRCOSANE

On July 14, 1937, we wers infcrmed by F. D. Smith that each § ounce bottle
of a soft drink vm.ightb contain 60 to 70 =gm. c;f chlorcosane. Thers was =o
pharzmac olcgic&l reasca to belisve the corpound would e Irr{tatizg or toxic in
eny way, and therefors 1% was decided to dose rats with it Yery heavily, the
argument being that if they survived heavy dosages without any evidencs of
damage a vérdiét cf po texicity might be given and mich tizs savad, Ir,.en tbe
other hand, ths largs doses proved 'poiaonous it would be necesazry to reduce
dosage u:'r:il a non-toxie 1th91 was reached, Ths first of these alitermatives
proved coxTect, _

Fxperizen — August 10, 1937. 20 adult white rats rangizg {1 weight
frem 152 %o ZLO sm. nra each fed. 70 ..g:'.. or chlcr:cu.no i 1 cc. of olive oil
deily by stomch ‘tube. These u.imls ahowod. o evi denco of damga in azy way
attributable to‘ chloreosane., 'J.'::uy wors ‘_on:ni.nod_ misscscopically fonm ¢he 35:h
to the 920d day. Ths only constant changs obssrved was a possidle slighs

{ncrease in the gramularity of the cells of the liver ccrds, dut thas

AR - LR W WA ) S Te Lt WAt e T ROt ST eI

“FarioTogiat {5 “SBacge felt this to V8 Wities noral limizs. This 2indizg is

doubly reassuring since mxw of the ani=als developed a chroniec suppurative

lung condition very rrevalent in Boston stock rats at the tios. But even witl .

.thil_ added handicap thers was no evidence of damage and we thus cozclude that

‘chlcroceans even in enormous dosage is an fzert Taterial I= the dody azd in all

 probability passes tirough the intestize unchazgesd,

;\,3"3‘
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- 2. DIFERWL F=U=

O august 23, 1937, we were informed by Dr. R. ¥, Rally tia: dizlezyl

" pbthalate ight be abscrbed tiTough tie akis or might be intaled and swallowed

during syraying operations. ter consultation it was decided to feed heavily,

and £ thsro were indications of toxicity to FToject otker experi-ents.

‘.-'k"aer..- ts, == Septamber 20, 1537. 20 adult white rats ramging in weight
frem 242 to 0l gm. were each feod 0,5 mgm, of diphoﬁyl phtlalate suspended in
1l cc, of watsr by stomach tudbe daily. Ths anizals were Ircm zew stock and
with ons exception remained clear of the lung conditicn which axisted iz the ‘
chlorcosans group. During the period of experizent, which lasted 92 days,
practically all ¢he anizals gainsd waight. ZExamivation of 8 anizals killed
at intervals during this period of test resulted as follows:

The argans were noroml grossly, and on microscecpic exazizaticn ths liver
alone was of possible interest. '1".;9 ckangss ia tie liver varied Zrca those in
which tks cells of ths liver cords were u.:mt pcr=al, havizg only a slighs
swellizg and gramularity of tleir cytoplasm, to those in which tliese changes
wers promounced., In tho. lattar trere was . =oderzte dsgoee of vacuolization

and a racs ‘-y-a.lino bow 'I":.au ¢l arations 1t =us? be undarstsod warse t..n

result of very certain dosage, since ths campound was given by stcmach tube

and the animels had no possidle way of avciding {t. Nei{tler tlte patlologiss

" por zyself was able t0 consider them of enough Dament 10 cause us 0 Taks _

further experiments.
T a= confildent that with the crdinary FTecauticns accompacyi=ng s=ay
lacquaring no possidle Bar= could be done, even L tta cozcentTatica cf

d{phenyl phthalate in tke lacquer was far above ils 5 per cect 2iguTe given

'u‘by Bo 3. Dm.
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Se CELRINATID DIPTNTL — CCLPOUD #1258

’—

This mmtorial was furnished b? tts lornsanto Chart cal CO""LJ It was
said to have a chloring contemt of 638 por'cont, t2s highest cllorize fizurs

of any compound tested dy us during the past thres years., I$ had 5“3 our

] 1:-.:prusion that tcxici"y and chlmri..s contant followed cme anotlsr clcsely,

but th.s hu not turzed out to be ths case for Fl268., nbm:znxmm
axorTooarxexs Further discussion of this poizt will follow ths descriptica
of thes experizental observations and thair results.

Ixreriments, — aAugust 2, 1937. Ths ccpound F1268 was administered by
inhalaticn, the technique bdeing that described in the paper entitlsd The Prodlex

of Possidtla Systemic T2%ocis from Cartaia Chlorinated Zydrocerderns, Jouznal of

. Blight soms dagree of harm tad deen done ths orgas. There was -0 avilezce ¢

Industrial Eygisze, 1937, 19, 283. For the first observatioms 80 adult white
rafs were used, They were irpoaed as followa: |

Group 1. — 80 an.::a.ls Terpsraturs to which the campound wes heated to
intToduce t‘.:.:m in ° air line 140-190‘ -‘ Average concentsaticn in ai- breathed

by rats 0,58 mga. pcr cubdic mter. Arerage dnily exposurs 15 tours. Txe
experizect was contizued for 119 days, anioals being sacrificed at intervals fco

pat..o’ogica.l exemination and foz thn_ ca.bon vetraciloride aad alcohol tesy

R T w20 3 el S ST e R T T e e s, ST oaRT LR

(see paper prsviously cited).

The conditions descrided above caused swelling and inc-ease of Tanularity
of tie liver colls. Eyaline inclusicns ‘were rers. Toese chazges were quits
@i.rom ia a.llv l.nﬁ.mls examinsd a.f‘.ar the 3lst day, but vers zos ée:tainly
j:rogrouivo. Tts rats wecs 'nry healtly throug}mut the pericd aczd tisre was an
‘alzost uni:o—:x gain i:noight. 'I"*...e carbon tat.ac..lar -e.lco'hol test was

Al

positive after 52 days, which-indicatss that though liver dazage was ajrarsaily

<« »
-~
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darage {2 axy part of the body except the liver,

At the end of 93 days 10 rats, arparently (o excellexns esndisicn, were
Tencved ITcm the experizert and set aside for observaticos upen liver raccrer.
These rscovery animals showed no eclinical changes of any scrt, Then sacriZficed

72 and 141 daya afier removal fTcm exposue 1Y Tas observed that shs swelling

of tis liver cells had disappeared, but the gracsular and t7alize mase

it

ial
rermaizned in ths liver cells and had aprparently beccms per—anent, Thors was
absolutsly Do progreasion of damage afier removel frcm ex;osurs,

Tosse changes ny be corpared with those produced in rats by izhalation
of chlorinated diphenyl #446;, administarsd 4in a similar marner {n conca‘n*.:a- )
tions of 0,57 to 0.93 nmgz. per cubic mater over similar periocds of tize. In

the cases of this corpound ths conspicucus difference was tlke far grsater

{zcidencs of hyalinization of ths liver cells, which {3 ous opinion was ths

e characteristic lesion caused by 54465 and mixtures containing it. Cne can

t<hersfors conclude that #1258 in low concentraticcs is defizisely less toxic

than #4485,

Group 2, — After 119 days, tis low cor.cen‘.‘i‘a:io: 02 #1268 tavizg proved
but slightly poiscnous, it was decided to incresse the concexziatica in the alr
treatzed by the 54 rats then remaining. Temperature and otler cozditisns were
‘maintaized as durizg ths £irst 119 2days, but by ths uss of 4 vejcrizers imstead
of 1 the averags conceatraticn of $£1258 (1 the ai- was bdrought to 6,23 cg=. peT

' cubic =ster of air. IExposure to this very high concentratica was cecntinued fco
87 days.

Toder thess extreme conditions the ani=als again -ezalized (o gesfect
ksalth, Tte carboz tetrachloride and aleckol test was pcsitive but ttecs was k
ebsclutely o other indication of liver da:.{g;o a:.d 20 eviiezce cf disTuctac:ce

.t

to other crgazs,
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When examined at autopsy a% ths end of 87 days — the anixsls :agd
sxperienced a total exposurs of 206 days —— thers wers DO gToss evidezcas of
abnor=ality in any part, OCn micrcscopic examination no oTgzan showed cta=ces
except the liver. Ths nczber of cells containing hyalize and e amou=: o?
Gyaline in ths cells involred increased &izg this pericd of exposiss to the
highaf cbncan:rution of>51258. Ties hyelins was most abundart {n +ths por:al zoc
of the lobule with very littls i{n the central area, tar 42 days of exposucs
10 Tats were set asids and wers sacrificed 73 days later. They were in sxcella:
conditicn when removed and did not changs., Grossly, at autopsy, they siowed
nothing abnorzmal, and on microscopic examinatien th. liver cells had lcst thaix
swelling but retained {ncreased granularity and hyaline inclusions,

The experiments on izkalations of high conceatrations of #1258 reenfcree
the conclusion thnt this compouzd is of low toxicity as co**arad wizh #4463 or

with ehlorizated nnph‘ualanea above ichlornaph‘:.leno. The Question as to wty

.51258 tts moat hishly chlori.a*ad ccmpcund tested, proved tut slizhily har—ful

gcannot be arswared with any definitaness. It has Seen suggested ithat ths
toxicity of all these chlc:i:a:ad cocpounds, even though of varied cozgesitica,
=ay depend on the ability of the animal t0 decompose tlham after lodzTexzt i the
tissues, and tiat this decomposition might be shown by an iztrease (= the chleri:
i the urins {n suitably conducted fsedizng sxperizents. Ia experiments upox ¢thi:

point we have shown a definite Tease {n the urinary chlcriles when dogs and

rats wers fed a mirture of penta and hexachlcrzaphitalenes (#1006), a ccompound

‘highly injurious to the liver and containing 62.5 per cexnt of chlcrize, but sizil

observaticna Zave not been mads wiil any of ths chlorizated diztexyls or allliec
compounds., It xay, however, be tlat when about 63 per cent chlcrizaticn is Isacs

the substancas formsd ars quite stable 11 <te body and so cause a =!i=i== oI

dmg‘o

(¢}
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to have a chlorine content of 60 per cent, being in this respect below #4465 and

« C

In conclusion, #1268, if handled with crdinary precautiozns as <o veztila-
tion skould de entirely harmless to workmen. While it cennot Ye given en

absolutely clean bill as to health, it is [weferadls to £4465 and £5460.

4. MIITURZ OF CEIORINATED DIFTZNYL AND CE‘.’.QRI".;&TE'.D 2IPETL
IEZER — CREOMD #5450

This substance was furnished by the Monsanto Chemical Company and was said
far below §1268, )

Pxparizents, = The inhslation technique was used as in the case of #1258
and #4465, ' |

Angust 2, 1937. 80 adult white rats were the subjects. TecperatuTs tc
which the compound was hsated to introduce fume i=:o the air line 140-196° C.
Average coacsntTation in air dreathed by rats 0.C335 zgm. per cublc meter,
Average daily exposure 15 hours. Ths ‘experimsnt laated 119 days, A cerzain
p=ber of anizals were sacrificed for pathological exa=ization, othsrs were
used far ths cardon tctra.ch.loric'.n and alcohol test, and stil) otters set aside
for observaticns as to reccovery from possible daxmage, ,

Ia spite of the fact tlat the concentration in tie air breasted by *kte rats

averaged about 1/6 that obtained at cocparable tecperatuses Ircm #1268, a ausber

' of these animals Decame sick and lost weight towards e end of tie second mozti

- of etposurs., When xilled, such {ndividuals showed gross moitling of the liver

but no changes iu other organs. L microscopic examinaticz swelling of tts
J.iver cells, increeased grarularity and yalize i=clusiccs ware zoted (o azizals
illed as early as the 1l6th day of exposure, Trese clhanges cbvtsuﬁly occurTed

rapidly. Eyaline deposits were never as zumarous as with #1288, Acizals
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rexoved foT :o»ccrnry»a:ter 51 and 119 days of exzosure did ot gain markadly
‘in waight, and ons dled for 20 obvicus cause. Wied erxaxmized at autcpsy tle
swellizg of tha liver cells bad subsided, but abaorm=sl grazularity and
hyalinization remainsed.

Needless to say the carbcn tetTachloride and alcokol test vas positive
whenever used, -

In visw of the fact that $#5460 4n such loi econcentTaticn proved so
defizitely toxic, no-higher concentTaticns were tested. It seems i=perative
tiat whezever this compound is used in {pdustry, goeat cars de taksn to keep

concertrations in the air at an extTemely low level, Ko liderties cazn be

taken with it, es with F1268.
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II. SCUT CR{TRAL CONSITTRATIC:

In additioz to thess tests of corpounds, certain experizsnts wers dozs
which axe of intersst to those —mnufacturing or usicg chlorinated hydrocarSens,
Details as t0 thsae sxperizsnts are of course svailable but ars not i=cludel

in this report since they are not of dirsct {ndusirial intersst,

1. IVCEKE TR TES IESTRUCTION CF A MOXTURE CF PINTA A'D
EEXACTLORNATETEALZES (£1006) IN ™22 =CO7

It bhas always been a question as to whethar ths chlcrinated hydrocs-bozs
which have bee;a examinsd by curselves ard by others do bar= per se cx whether
tcxicity dspands on their breakiown 1n tihs body with ths lideraticn of soms-

tiing har=ful to the liver, A pariial answer has been obtained by feeding

"( | #1006 to rats and dogs which wers on a low chlorids diet with uniferm
excreticn of chlorides in the urirne., When thesgse ani-mls rsceived ks
chlori=atad xydrocarbcn (#1006) the urirary chloridss rose., This (zdfcatas

t-at tts body certainly has power to dstach chlerine ITzm tids coompound, and

R o 2= i
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would be =ost izterssting to see whether {Zgestion of F1258 resulss {o similer
£indings or whethar in the case of tilis rslatively namn-toxic comgpouzd these is
practically no splitting off of chlorine. Naither time zor our fizazcial

resources permitted such tests.
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UPCN ANDMALS RECCITVIG XIS XSS €2 #10C6

On tis goound that chlorides might be fundamentslly associssad Wi
toxicity, a gToup of 15 rats was fed a low toxic dose of F10C6 and comma=ed

-~ -

with a similas group on the szme dosage of #1006 plus a marked increess in
 chloride i;:ta.ks secured by glvizg 3 cc. per kilogram of body weighs of 4 per
cent NaCl sclution daily. ’

No diflsrsnces :ncro found betwesn the two groups, and it may be concluded
thet chlorins incrsase secursd through the diot doss not enkarcs to:icit'y.
This experinent was done in order to find out xhethar increase {n chloride
intaks during hot weathsr might be har=ful,

A particular phase of the problexm, ths possitle enharcersnt of *Trical
skin lesions by increasing chloride intake, cannot be decided by experiments
on fir-bearing sni=als with no sebacsous glands. ALl *ha% can be said at

the momsnt is that incresesed chlaorids inmtaks does =ot increase systexic

toxicity.

3. TER TFECT OF HIGE AD I1OW CALCTL JV2 QU AAlS

DEALDIG EIGE CONTRNIRATIOS @ #1006

I+ 48 well kpoxn that a dlet Tich in calcium is zarksdly efZeciive =
preventing the acuts yellow etrophy of ths liver procuced Uy carden tatra-
chlarids (The Prevention and Tresat=ent of Cardon Tetrachlcrile Inscxicsticz.
By P. D. lamsom, M.3., A. S. Minot, Ph.D,, end B, E, Rodiizms, .8
of the Azerican Vesdical Association, 1928, volume 3C, ;ege 24%),

To discover whathar calciuz {n the dist would ;rotect againss liver lazage
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.... " from a toxic chlorizated hydrocarbon, 30 adult whits rats wers slaced upe
( diet of leen harsemsat, starch and lard, a comdizatica adacuase 2or maimsezacce
but very low ia calcium, Another grouwp was given a diet consisting or dog
chow, milk, lettuce and eggs, with added calciux= laciate — & ratien very high
in calcium,
Both groups were exposed simultanscusly to inhalation of hi}ah coacgn‘_rg,.
tions of $1006, an average of 11.21 mgm. per cubic m.tor for 16 hours a vd.ay.
After 16 days, _1_._2‘ high caleium diet Tats were alive 2nd 7 of the low
. ealcium group. At mtmls animals were killed for examization. Ia botk
groups the liver was abmorzel grossly and microscopically, and in both groups
animels died from liver damage. It was impossible to consildar that the high .
calcium diet was in the least degree protsctive. It zmay, therefcrs, be

concluded that addirng calcium to the diet of workars either in the form of

extra milk or of calcium laciate will not prevent liver damage,

4, TE2 TXFECT P DISCTIOS CF IANTEDZ ON ATNALS
DEALDG EIGE CONCIDIRATIONS CP #1008
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In 1937, R. C. Neals publisbed a brief paper (The Protective Action of
Cartain Purines against Liver Necrosis Produced by Carbon Tetrachloride and
Chlcroform. Soience, 1937, volums 86, page 83), He claized that rats
injected with sodium xanthine became marksdly resistant to cardon ﬁatrachloriﬂo.
This suggested that ranthine might have s izmilar [Toleciive power over liver
darages from the chlorinated hydrocardons on axamizatica ia this laborazery.

accardingly 38 adult white rats mro. caused %o in>ale F10C6 {a cczceniTa-~
L' tions averaging 15 mgm. per cubic Deter for 16 2ours dally. Cze zovwp ©

20 rats was given 20 mgm. of ranttile subcutansously every othsr day =24 40 =g=.

ACM CC3441
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of xantiine by stcoach tube om the alterzate 2ays. TRe secoad group of 18 racs
kad tks saze exposuTe to F1006 witbout zu:hi.:.s Teaitzsnt. Ko diffarezces wars
noted and ons cannot expect amy eflicacy from xanthine either in the preventica
o treatzext of liver disease due to this chlcrizated hydsocarbon, and iz all
probability the sams negative Tesult wuld be enccunisrsd ia commection wish

allied tb:ic cé:pcunns.
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