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+ EQEUMDUS 10 JemaNe IV PoSsTIE T0UIGITY O THE FOLLOVTIG SuNBAKHS

1. CHLOROOSANE

On July 14, 1937, we wore informed by ¥, D. Suith that sach & ounce dotile

of a soft 4rink might ocontaip 60 to 70 mgu. of chlorcosans, Thare was no
pharmacologicgl resson to beliove the compound would de irritating or toxic in
eny way, and therefore it wee decided to doss rats with 1t very beavrily, the
argunent deing thet 1f they survived heavy dossge witbout any evidunoc of
damage & verd ef. of no toxieity might bo given and much time saved, 11, on the
other hand, the large doses jroved poisonous 1t would be necessary to reduce
dosege until 1 non-toxic level was resched, The firet of these alterpstives

proved correct,

) 7 4 rln-l.

frow 162 to 22D em. vore sach fod 70 »om. of ohlorcorone in 1 e¢e. of olive eofl

8. == August 10, 1937. 20 sGult white rats renging in weight

daily by stomabh tube. These mh-'ln showsd no svidence of damege in apy way
attributeble tp chlorcosans, They wers exumined mioroscopically from the 35th
to the 92nd day. The only constant change observed wac a postidle slight
inornase in thp granularity of the colls of the 1iver oords, but the
pothologist in|ocharge felt this to Ve witbin norwal limits, Tbie Tinding s
doudbly roassuring since mony of the animals developed a clironis suppurntive
lung condition|very prma.{ont i Bostorn mtock rats nt tho tive., Dut even with
this 8dded handicap there wos no evidenco of damere aud we thus oconclude thet

chloroosane even in enormous dosuge is an inort msterial in ths dody nnd in all

probadility passos throurh the inotestiue uachunged.
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2, DIFPHENYL PHTRALATE

On Auguet 23, 1937, wo were inforsmd by Dr. R. E. Kslly that diphenyl
* phthalate might bde sbsorbed through tbe skin or might be inhaled and svallowed

during sprayipg opsrations. After oonsultation it wes dscided to feod Loavily,

and if there pere indicstions of toxicity to projeot otbLer sxperiments,

Experiments. ~- Septesber 20, 1937. 20 adult white rets renging in weight
fron 242 to 301 gn. were each fed 0.5 mgm. of diphenyl phtbalate suspended in
1 oc. of water by stormeh tubs daily. The animals were from new stook and
with ons exoeption remained clesr of the lung conditiom which existed iu ilbe
oblorcoesne group. Durirg the poriod of experiment, which lasted 92 duye,
practically all tbe anirels gained weight. Exuminetion of & animals killea
at intervals fng this period of tesi rosulted as follows:

The Orpuns Yers normal groosly, and on picroscopic exmaipation the liver
| alone vas of Jossible interost. The changes in the liver varied from those in
whiek tho eell of the liver cords wure elmost normal, having only s clight
swolling and ;-anuluity of their cyloplasm, to those in which thees changes
worc pronouncofl, In the lotter therc was 8 moderste dogree of vacuclizuiion
onil a raro hysjino body. These ulterstions 1t must be undorstood wore tha
recult of verylcertuin dosagoe, eince the compounrd was given by stomoch tule

and the animnlé had no porgible vay of evoiding it. Hesthar the potholo:ist

nor mysolf wus|eble to conrider than 0f enough muwent to cuuse ut 4o nnle

further oxporiments,

1 am conf{dont ihat with the ordinary precnutions sccompanying cjrny
lecovering ne pible harm could he done, even §f the concentration of
dipbonyl i',ht)m ste in tle lecquor unw far uvhovo the § por cent figure given

- ne by Ko E. Hnlly.
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This meterial was furnished by the Monsanto Chemioul Company.
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8. OMIONIFATZD DIPRINL -~ OOLEOUND #1268

It was
hlorine oontent of 68 per cent, the hichest shlorine fisure
teeted by us during tho past three years. It had bcon our
toxieity and chlorins content followsd ome mnother ‘olouly.
turned out to be the case for §1268.xxidxiaxyannesiisn cxity

Further discuscion of this point will follow the dsscription

'or the sxperimeptel observations end their results.

The oompound F1268 wos sdministored by

teochniguo deing; thct doscrided in the paper entitled The Proble:s

of Poceidble Systenio Effoota from Cortain Chlorinoted Wydrucurbons, Journal of

Industrial Hygl
rots were un2d,

Oroup 1. -

ne, 1937, 19, 283, TYor the Tirsi odservations 80 adult whito
They vere expossd ao follows:

80 animele. Te:porature to which Lhe coupound vias honted to

introduce fume

by rats 0,53

expsriment vos o

puthological ex

nto eir line 140-190° C. Avera(s concentrution in air breathed

. por oubic meter. Avercce daily exposure 16 howre. The
ntinued for 119 duys, cnimle deinc ocerificed et futervele for

-ination and for the c:xrbon teirachloride nnd sloohol test

{s06 popor pravibusly cited),

Mo conditibns Conesidud obovu extred svielling end fneroure of oronnlurity

of the liver cells,

uniforn §n all

Myelsne inclucions werc rare, Those chenges vere cuite

inels exenined after the Siat day, tut vors not cert:inly

‘almost unifors chin inwoipght,

Celiskt cors dugrpe of Liow had been dono the orpun,

progresaive, Thp rats wers very heulthy throughout the period and tharec wes an
The exTbon totrachloride-ulcohol test ved
yocitive after GE deys, vhieh indieatcs thut though liver dimujge wor appurently

Thero vaa no evidence of
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danage in
At the

removed from

Thess rocovery animals showsd ne elinpical ohangee of any eort,

72 and 141 &
of the liver
remeined in ti

ebsolutely no

part of the body excent the liver,

of 93 days 10 rats, apparently in excellent condition, wore
he experiment and ost aside for obssrvstious upon liver rocovery,
¥hen secrificad
s after removal from exposurs ii wae obsarved that the swelliog
tells had divappoarod, dut the gramular and hyuline material
he liver cells and bhad appercnotly become porimnent. Thers was

progreseion of damape eficr removal from exposure.

These ch

gee may be compared with those produced in rots by inhalation

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

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

In

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

ircidenco of

charncierictic

thercfore ooné

than £4465,

Gl'oup 20

but alipitly H
breathed by )

radnte ited ao

alinization of tho liver oelle, which in our opiniorn viac the
lesion onurod by :14465 ond mixtures conteining it, Ono oan

lvde that #1268 in luw concentretions ic definitely love toxie

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

oiconour, 11 was decided to incrcame thc concentrction in the nir

54 rats then remining. Tompereturs amud other counditions wvere

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

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

eubic neter o

07 days.
Uniler th

Nealth,  Tho

abnolutely no

Lo ot oLy

air, 2Erposure Lo thir very high concentretion wus contirmed for

F

ybon oirrelloride cri dleotnl tent var ronitive but tlore uen
¢
hMEer indtcution of Jiver dasuigce ond no evidance of &isturburvo

o extrome conditionn ihe wnimnls arpin remoined in porfect

[

o
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¥ben eemined at sutopsy at the ond of 87 daye «- the animnls had
oxperienced ja total exposure of 208 days -~ thers were no grose ovidences of
abnorrality iin any part. On microseopic examinatisn mo organ showed changes

exoept the lllnr. The pumber of cells oontaining hyaline and the smount of

hyaline in the oells involved incroased during this period of exposuro to the

with very 1ittle in the eentral area, Aftor 42 days of exposurs
10 rats vers {set aside and wers sacrificed 73 days later. They wore ip excellent
condition when removed and 414 not changs. Orossly, at wtopsy, they sbhotved
notbing ebnormel, and op microscopie examination the liver cells hed lost their
8welling but retainod inoreased granularity and hyaline inclusions,

The experiments on indbalstions of hiph concentrations of 71268 reenforeo
the conclusion that this compound is of low toxicity av cowparsd with #4465 or
with chlorineted naphihalenas t-.bovo_ tricllornaphthalone., Tho Guestion az to vhy
#1268, the modt highly chlorinatoed compound tected, proved but slightly harmfyl
cannot bo answered wiih any definitenoss. It has beon sugeosied that the
toxicity of all theseo cllorinated comounde, even though of warioed conpozition,
may depcnd. on khe ability of ths animal to documose them efter lodgmaent in the
Liszauop, mnd that this decouposition night be showvm by an inecrcase in the chlorine
in the urine 13 suitsbly conducted Toedins experimentt, 1In experivonts njen this:
point we have ghown a definito increase in the urinmy chlorides mhen dogn ana
. rets were fed & mixturo of penta und hexschlornaphib:lmwe (11006), e compound
bighly injurioue to tho liver and oootosning CB.6 per cent of chlorine, but simiiar
ohsorvctionc huvo noi been mmudc vith any of the chlorincisg dip)mmds or allicd
compoutuis, It tmay, howrver, bo Lhot vwhon wbout 65 por cent ellorination {6 resched

tho substioncus forrad ere cufte sieble fu Lhe Ledy antt Lo cento ¢ mivimum of

domuro,
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Ip oonclpsion, F12688, -if handled with ardinery jrecauiions ap to ventile~
tion should b9 entirely harmliens to worown. W¥While 4t cannot bLe givon an

sbsolutely el¢mn bill as to bealth, it is preferadle to 4463 and J5460.

4. MIXTURE OF CHIORIVATED DIPHRNYL AND OHIORTHATZD DIPHENYL
AENZENE -- OOMPOND #3480

August 2, (1937. 60 sdult white rsis wore the subjects. Temporature to
vhich the compgund wes hostod to introduce e into the ale re 140-105° ¢,
Aversgs ooncentretion in eir treathod by rats 0.085 mgm, per cudic mnier,
Average dajly ¢ wre 16 hours. The ‘experiment lasted 119 duys. A coriviu
pumber of enimajis were sacrificed for pntholosleul'oxnminntion, others vore
uped for the cabbon totrachloride umnd alcohol tost, ant 14311 othare scl scidv
for observations as to roonvofy from poceiblc damage.

In epite the foot that the concentrutiop in tho oir dbreuthed Ly tho iy
avereged ebout 1/6 that ovieined at corpureble tem]\ox-ﬂ::!- e o JANGU, g e
of theso snimoln becamc mick opd loot voight towards the und of the necard wach
of exposure. Uhen killed, ouoh indivicuale showed grocs wottling ol ile 1§ves
but no chanpges othor organs. On microscopio ozunix;utio:: ewxclling o the
liver ¢olls, increanscd grunularity vnd hyeline inoluveions vorg notud 4 ¢ s

Killed as early ps tho 16th duy of exyosure, Theso chan/ve obviounly coourred

repidly. Byaling dopotits wore never us nuvorous us vith F11:60. irtwuls
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removed for regovery after 51 and 119 days of exposuro 414 not gain mnrkedly
{p weigbt, snd jons died for no obvicus couse. then oxumined at sutopsy ibe
.nonua of the 1iver cells bad subsided, but ebmormal cropularity and
byalinizetion rpmlnod.

Necdlees tb say ihe carbon tetrachloride and aloobol test was pusitive
vhenevor usod,
In vieu of the fact thet F5460 in sucd low oonocentration proved so
definitely toxip, no htﬁhor concentrutions wore tssted. It seoms imperative
thut whenever tTh compound 1is used in industry, creat oars be token to keop

concontrustione }

n the sir ot an extremwoly low level., Ko 1iberiier con be

selren uith 41, &s wiil ;f120€.
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1. 2% Gl COSTRRATION

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

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

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

It bao a ]uag;n besn a guoption es t¢ vhether the chlorinated hydrocarbons
vhich have booh exrmined by ourselves end by otbers do hurm por se or whether
toxfoity depo on their droakdown in tho body with tho liberation of sorv-
thing heiaful 30 the liver., A pertial wacixr hes boon obteinod V7 feodlng
#1006 to ratzc epd docs vhich vere on & lov chloride diot with uniforn
exeretion of chloridus in tbe urins, ihon these aninsls recoivud tho
ohlorinatsd hyqroourdon (£°1006) the urinary ohlorides rosc. Tais indicstes
that the body dertainly hus pover to detuch 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 hether inpestion of F1268 rccults in sirjler
findince or uhethor in tho caso of this relusively nun-toxie cuvwsownd there ic
practioally no [splitting off of chlorinc. Noither time nor our T{nencial

resources permittad such tests.

MONS 048132




~10-

-

o THE XFFECT OF INCREASDG TIF SODYTWL: CMIONILE IN Tip DIET
UPCH ANLIALS RECIIVDO TUXIC DCers OF £1008

On ihe proupd that chlerides might be fundementelly associated with

toxloity, a group of 15 rats was fed s lot' toxje dose of #1006 and corpured

with a similer grou) on tha swme dosapge of £1006 plus & merked increradc in
ohloride intgke seoured by giving 5 co. per kilogrum of body wight of 4 per
oent RaCl solution daily,

No 41ffdrences were found botwsen the two groups, and it may be ooncluded
thet chlorine increase sscured throush the diet 4oen not snhurce toxicity.
This experimept wes done in order to £ind oul cbather increzse in chloride

inteke Surirg hot wosther might be harrful.

A partictlur phasc of the problem, the pogsible enhancerent of typloel
skin lesions by increucing chlorido; irntoks, oonnot Lo docidud by experinonts
on fur-beoring animsls with po ssbuceous gplends. All it cap be seid at

the norent is [that incretcsed ohloride intake does uoi increzso systomic

toxicity.

~iie

3, | THE XFORCT OF 3EGH AND LOU CALCIUL Lisusi O ANDALS

LaldLid Lici .. mus eF 1000

It S8 wel} Imor.i that a diet rich in calejwr ig rwrkedly ceffective ix

proventing the|aoute yellon etroply of the liver produced by oardbon tetro-
ohloride {The Prevention und Trectiont of Curbon Toiruclhloride Intoricction,
By P. D. Lunon, L,D., a. 8. Vinot, Tu.D., end B. 1, Nobbiug, 1.,8,, Journud
of the a.uricon liediccl ssuceiation, 192¢, volwse 90, pu,v 345).

To diccover wheiiur calefur in the dlov vwotild pyrowets toodnst livey duanc gt
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in ocaloiws, Anothsr zroup was given s dlet oonsisting of dog
lettuce and eggs, with added ocsloivm lactate — a retion very higd
1 calojun. ‘
Both Ps wers oxposed simultonecusly to inbalation of digh concuntra-~
tions of F1006, an averuge of 11.21 mgm. per oubifc mster for 16 hours s dey.
After 18 Aays, 12 high calciuw diet rots were alive end 7 of the low
caleium group. At istervals animels were killed for exmimation. In both
groups the liver was -bmr-i'ymnly and microsocopically, and in doth groups
animala diod {from 1iver damags, 1t was impossible to consider thet the high
eceldiun diet us {n tle louat degred protsotive, It may, therefors, de
ocoroluded ¢ adding calcium to the dist of workera sithor in the form of

extra 13lk or|of esleiwa lectate will not provent liver davage.

4.| THE EFFECT OF INJECTIONS OF XANTILUE 0!l ANIKALS

DNLALLLC HIGH COICISARATIONS OF ¢1008

In 1937, R. C. Neals published a vrief paper (Tve Irotective Actiion of
Certain Purinep aguinot Liver liscrosis Producud by Corlion Tetrcehiloride eond
Cblorofurm. Sbience, 1937, volurmo 66, pege 65). e cluimod that rety
injected with sodiun sunthine becew.e markedly ﬁnlutant to sarbon totruehloride,
This suzgested|that xanthine might huve s imilar proteotive power over 1iver
damage from thé ohlorinatcd hyarecarbons on oraninution in this ladboratory,

secordingly 38 sdult vhite rute v.0re coveed 1o inhule 1006 in ecncentru-
tions overoping 15 mpu. yer cubic weter for 16 bourp 4nily. Ono group of

£0 rets wag rSven 20 wem. ©f 3anthine subcutancously evory other day und 40 1.
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of xenthine Yy stomach Sube on the alternate Says. The second group of 18 rats

bad the same pxposure to 1008 without xenthime trsatment. Mo differsnces were

poted and ons cannot expect any efficssy from Xanthine eiiher i the pravention
or trestment bf 1iver disease Gus to this chlorissted hydrooerbon, amd in all

probadbility the same negative result wuld be encocuntered in esomnection with

allied toxic ¢ompounds.
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