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T0 DPIERLINE THE POSSIHLE TOXICLTY OF THE FOLLOUIMG SUNSTANGES

X+ CHLORCOSANE

On July 24, 1937, we wure informed by F, D, Smvith that each 6 ounce bottle

of a soft drink might contain 60 to 70 mgm. of chlorcosane. There was no

phmmoologio*l reagon to deliove the conpound would de irritating or toxic in
any vay, and therefore 1t was decided to dose rats with it very hearily, the
argument being thet if they survivoed heavy dosage without any evidence of
damage a vex-det of po toxfoity might bo given and much time saved. If, on the
other hand, t!Ta large doses proved poisonous it would be necessary 1o reduce
dosage until a non-toxic level was reached, The first of these alternatives
proved correct.

Experiments. -~ August 10, 1937, 20 sdult white rate ranging in weight
from 162 to 21D pm, more sach fod 70 mpm.

sh tube.

of chlorcorane in 1 co, of olive oild

daily by stomal These animals shoved no evidence of damage in any way

attridbutedle tp chlorcossna, They were exumined microscopically from the 35th

to tbo 82nd 4a) The only constant change observed was a possidle slight

Y.

inorsase in thi
pathologist in
doudly roussur
lung condition

this added han

ohlorcosane evg

probability pag

b grannlarity of the celle of the liver cords, but the
charge felt this to be witbin normal limits. This finding e
ng since many of the animals developed & chronic suppurstive
very prevalent in Boston stock rats nt thoe tive. Dut even with
icap there was no evidence of damspe and we thus conclude that

n in enormous dosuge is an inort muterial in the dody and in al}

3808 through the intestiuve unchanged.
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ond the enimal

On Augus

2. DIPHINYL PHTHALATR

t 23, 1937, wo were informed by Dr. R, E, Kolly that diphenyl

‘ phthalate might be absorbed through ths skin or might be inhaled and svallowed

during spraying opsrations.

and if there
Exper im
from 242 to
1 cc. of wate
with one exoe
ohlorovsane

practically al

After consultation it was decided to feod houvily,
ere indications of toxicity to project otler experiments,

ts, -- September 20, 1937. 20 adult white rats renging in weight
1 gn. wero each fed 0.5 mgm. of diphenyl phthalate suspended in
by stomach tube daily. The animals were from new stock and
tion remained clesar of the lung condition which existed in the
oup. Durirg the poriod of experiment, which lasted 92 duys,

1 the animels pgained weight. Examination of 8 animals killed

at intervals during this period of %est resulted as follows:

The orguns were normal grossly, und on microscopic examipvation the liver

alone vias of possible interost.

The changes in the liver varied from those in

vhich tho oclle of the liver cords wure almost normal, having only & c£light

swolling and granulerity of their cyioplasm, to those in which these changes

wore pronounce
and & rare hya

result of very

nor myself wus

A, In the letter there vos 8 nodercste dogree of vacuclizotiion
Lino body. Theae altlerations it must be vndersiood vere the
certuin dosnge, since tho compourd was given by stomach tube
b had no poreible way of evoiding §t. Ncithor the pathologist

able to coneider than of enough moment. to cuuse ue Lo mule

further exporiments,

I am conf

dent ibat with the ordinary precautions sccompanying spray

lecquering no pocnihlo harm covld be done, even if the concentration of

diphonyl phthul!ate {n tle lecouor was far whovo the 5 por cent figure piven

- us by . E, Kolly.
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8. OHLORINATED DIPHINYL -- COLIPOUND #1268

ial was furnished by the Monsanto Chemioal Company. It wus

said to have & jchlorine content of 68 per cent, the highest chlorine fisure

of any oompounj

ipression that

tested by us during tho past three years. It had beon our

toxicity and chlorine sontent followed one another closely,

but this has not turned out to be the case for #1268 .xmRxinxteurestsanxith

sowoopEnmxx  Further discussion of this point will follow the description

Exporiments, -~ august 2, 1937.

inhalation, the

of Possible Sye

“of the experimoptel observations and their results.

The corppound #1268 was administored by
techniquo being thrt doscridbed in tlie paper entitled The Prolil_e_:l

enic Effocta from Ceriuin Chlorineted Hydrocurbons, Journal of

Industrial Hygid
rets were used,

Group 1. ~-
introduce fure 4
by rate 0,53 men
expariment was o
puthological exey
{506 pupor provil

Tho condiii
of the liver cel
uniform in all e

progressive. Th

ypositive ufter O

ne, 1937, 19, 283, For the first observations 80 adult whito
They viere exposad as follows:

80 animels. Terperaturo to vhioh tho compound vas heated to
nto air line 140-190° C. Average concentration in air breathed
. per cubio meter. Averege daily exposure 16 houwrs. The
ontinued for 119 days, eninals being secrificed £t intervels for
~ination and for the cxrbon tetrachloride snd aleohol tect
busly cited),

ony Conerided obove ecured svielling end ineroure of promulurity
Re, Myeline inclusions vere rare. These chunges were cuite
hirals exenined after the Slst day, but vere not certzinly

b ruts were very healtlly throughout the period an@ thero was an
hin inwoight, The curbon totruchloride-ulcohol test wes

® deys, vhich indficates Lhut though liver dumuje wos upparently

e of Lo had been done the orpun.  There vas no evidence of

MONS 048127




Qenoge in NJ

At the q

part of the body excent the liver.

nd of 93 days 10 rats, apparently in excellert condition, wore

removed from the experiment and set mside for observations upon liver rocovery,

These rocoverly eanima)s showed no cliniocal changes of any sort,
72 and 141 days after removal from exposure ii was observed that
of the liver Lenu had diseppearod, but the granular and hyaline

rerained in the liver cells and hud apperently beoome porranent.

absolutoly ne
These chi
of ohlorinated
tiono of 0.57
the caso of t
incidence of )
charueterictid
thercfore congd
than £4465,
Group 2,
but slipgatly )
breathed by il
wointe fred oo
of 1 the nvere
cubje neter of
87 days.
Under the
Nealth, Tho e
ebrolulely no

to olhor orgun

.

i diphenyl 4465, administored in & similer munner in concontra-

When secrificed
the swelling
matorial

There was
progression of damage efter removal from exposure,

1ges may be compared with those produced in rats by inhalation

10 0.93 mma. per cubic moter over sinilar poeriods of time. In

is corpound the conspicuous difference wus tlc fur greater

yalinization of theo liver cells, which in our opinion vac the
lesion onurod by ;#4465 ond mixtures conteining 4t. Ono can

lude thut #1268 in low concentretions i definitely lous toxie

— After 119 days, tho low coucentration of #1268 having proved
ojoonous, it vas docided to increcese the concentrution in the afr

e 54 rats then remaining, Temperature aud ether counditious were

s

durinz the Tirst 119 foys, bui by ile ucu of 4 veporinarr. insteed
s¢ corceriretion of Y1268 in the air was Yrousht to 6.23 mgu. per
air. Erposure to this very high concentretion wus contirmecd for

be extrome conditions the enimnls agoin remained in perfeet

rbon 4cirrerlorilie ord wleokn) tert van ronitive but there van

piker indtcution of liver darmge ond no evilance of disturburce
6o
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Vhen examined at autopsy at the ond of BT deys -- the animnls had
‘oxperienced a totel exposure of 206 days ~- there vere no gross evidences of
abnormality in eny part. On microscopic examination no organ showed chenges
except the liver. The number of cells containing hyaline and the smount of
hyaline in the cells involved incroascd during this period of eXposwro to the
higher concentretion of #1268, The hyealine was most nbundant in the portal zone
of the lobule with very little in the central area. Aftor 42 days of exposure
10 rets vore jset aside and were sacrificed 72 days later, They wore in excellont
condition when removed and 4id not change. Groesly, at autopsy, they showed
nothing abnorinal, and on microscopic cxamination the liver cells had lost thoir
swelling but retainod increesed granularity and hyaline inclusions.

The experiments on inhalations of high concentrations of #1268 reenforce
the conclusion that this compound ie of low toxieity ou compared with 4465 or

#1268, the moot highly chlorinsted compound testud, proved but slightly harmful

with chlorhm%ed naphthalenas x-.bovq iricilornophthadene. The question ac to vwhy
cannot bo answered with any definitenoss. It has been suggesied that the

toxicity of ell thess chlorinnted comounds, even though of veried composition,

may depend on the ebility of the animal to decompose them efter lodement in the
t1issuos, mnd that this decouposition mighi be shovn by an increase in the chlorine
in tho urine in suitebly conducted feediny experimenis. Xn experivents upon this
point we have ghoun a definiio increase in the uwrinzay ehlorides when dogs and
ruts were fed & mizture of penta und hexschlornaphihulenes (f11006), & compound
highly injurious to tho liver and containing GB,6 per cent of chlorine, but similar
obsorvetions huve not been madc with any of the chlorinuted diphenyle or ellied
compounds, It pny, hovever, be thot vhen sbout 65 por cent chlorination 18 rerched
tho sulstionces forrnd arce cvitco sieble fu the body and o ceuse o mivlrom of

domumo
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In oonols
tion should be

u'bsol\xtoly olg

psion, #1268, -4f handled with ordinery precautions as to ventila-

entirely harmless 1o woriowen, While 4t cannot be given an

an bill as to healih, it is preferable to {14465 and {5460,

4. MIXIURE OF CHIORINATED DIPHENYL AND OHLORINATEZD DIP LERYL

This subst

~to have a ohlor

far below F1268

Experiments. -- The inhalation toclmique was used uu in
and 4465,

1937,

August 2,
vhich the conpa
Averuge concent
Average Oally ¢
number of anime
used for the oaf
for observation

In gpite o
avereged sbvout ]
of these unimols
of exposwroe. Vh
dbut no changes &
liver colls, inc
killed as early

rapidly.

und wes hoatod to introduce fwie into the air
ration in sir breathed by rats 0,085 mgn,. por

gposure 16 hours.

Hyalin

BENZENE -~ COMPOUND #5460

ance wus furnished by the Monsanto Chemical Cowpany end ves said
ine content of 60 per cent, being in this respuct bolow 4465 und

the care of 71868
80 adult white rats were the subjects, Temperaturce to
Yipe 140-1¢5° C,
cubic mnter,

The ‘experiment lasted 119 duys, & corivin

le wore sacrificed for pathological 'examiuution, others wore
rbon totrachloride und alcohol tost, and #1ill otlers scl eside
g a8 to recovery from possiblo damage.

f the fact that the concentrution in tho oir breuthesd Ly the »iiv

/6 that obielned &l corpureble tempercir of fron. TLIGU, ¢ omae e

becamc sick and loot veight towards ihe cné of the cecard nacth

jen killed, such indivicuale showed gross mottling of tle liver

m othor organs. On microscopic oxuminution ewelling of the

reancd grunularity urd hyeline fnelucion: vorv notud in ¢ s
me the 16th duy of exjosure, Theso chaufve obviously ceeurrad

p dopoeits wore never us numorous as wiih F1L6B., irntnels
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removed for recovery aftier 51 and 119 dasys of exposuro 434 nol gain markedly
in veight, and jone died for no obvicus couse. When oxwuined at autopsy the .
'awolune. of tho liver cells had subsided, but ebnormzl gronularity and
hyslinization remained,
Necdleas tp say the carbon tetrachloride and alcohol test wus pusitive
vhenevor usod,
In view of) the fact that §5460 in puch low concentration proved so

definitely toxip, no Mgber concentrations wore tested, It seexw imperutive

thut whenever this compound is used in industry, great ocare be taken to keop

oconocontrutions in the air at an extremoly low level. No libertier con be

teken uith 44, as vl 12C€,
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II. SOME GL:A. CONSIDMRATIONS

In addition to these tests of compounds, certain experiments were done
whioh ere of interest to those ranufacturing or using chlorinated hydrocarbons,
Detuile as to|these experiments are of course availsble but are not included
in this report{ since they ere not of direct industrial interest,

1. | EVIDENCE FOR THI DESINUCTION OF A LIXTURE OF PENTA AMD

.

JECACHLORWAPHIMIALE TS (§1006) IN M08 BODY

It has alveys been a question ss te whether the chlorineted hydrocurbone

vhich have beep exumined by ourselves end by others do hurm per se or vhother

toxicity depens on their broaldown in the body with the lideration of sorwo-
—~ thing huwmilul to the liver. A pertial sncuer hus been obteined by feoding
#1006 to rats and docs vhich vere on o low chloride diot with uniform
excretion of chlorides in the urine, When these animals received the
ohlorinnted hydrooarbon (f11006) the urinary ohloridec rosc. Tals indicutes
thot the body dextainly hus pover to detach chlorine from this cuvupound, und
it is probudle [thet the same condition is true for allied toxic compounds. It
would ba moct ﬁrtorastlnc to pee vheiler ingestion of #1268 recults in siriler
findings or vhethor in the cano of this rclutively non-toxic cuspoun! there is
practically no [splitting off of ehlorinc. Neither %ime nor our finencial

resources permittad such tests,
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« THE EFFECT OF INCREASLG TIE SODIUL CHIOKIDE IN Tt DIET

UPON ANLMALS RECSIVING IUXIC DCSIS OF £2006

On the pround thut chlorides might be fundamentelly associnted with

toxjcity, e group of 15 rets was fed a lov toxic doso of #1006 and compured

with e similer grouj: on the semoe dosage of §1006 plus a merked increcso in

chloride intake secured by giving 5 cc. per kilogrum of body weight of 4 per
oent NaCl so)]ution deily.

No dif!’etronces vore found botwsen the two groups, and it may be conoluded

thet chlorine incresse secured throuch the diet does not enherce toxicity.
This experirient was Gone in order to find out vhether incresse in chloride

intake durirg hot weetler might be harrful.

A particular phase of the problem, the poesibls enhancerent of typieel

skin lesions by increusing chleorido intake, cannot Le decided by experiments

on fur-beoring enimels witb no sebuceous glerds. All ihut cap be seld at

tho morent is (that increecsed chloride inteke does noi incresse systemic

toxicity,

%, | THE WACECT OF HIGH AMD 10U CALCTULD Lianlis O ANDIALS

LG HiGH o2l is oF L1000

It is woll known that a dict rich in calefwn ig rurkedly effective in

proventing thejacute yellow atrophy of the liver produced by carbon teire-
ohloride (The

MONS 048 133
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By P. D. Luson, N.D., a. S. Linot, Pi.D,, and B. N, Nodbbing, 1.5., Journul
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from a toxip chlorinated bydrocurbon, 30 edult white rats were placed upon e
éiet of leun horsemeat, starch end lard, a combination adequate for maintenence
but very loy in oalofum. Another group was given a diet consisting of dog
chow, milk, {lettuce and eggs, with added caloium laotate -~ & ration very high
in caleiun, _

Both groups were exposed simuliamneously to inhaletion of high concentra-
tions of #10f 6, an averuge of 11.21 mgm, per cubic meter for 16 hours a day.

After 1§ deys, 12 high calciun diet rats were alive e£nd 7 of the low
oaloium group. At intervals animals were killed for exanmimation. In both
groups the liver was nbnormai 'g'oasly und microscopically, and in botb groupe
animals dicd [from liver demege. It was impossible to consider that the high
calciun dfet 8 in the leust degree protective. It may, therefore, dbe
ooncluded that adding cwlejum to the diet of workers either in the form of

extira 1ilk or|of calciwa lectate vwill not prevent liver davage.

4, THE EFFECT OF INJECTIORS OF XANTHINE ON ANIALS

INIALLLG HIGH CONCIZMRATIONS OF #1006

In 1937, R. C. Neale published & brief puper (The I'roiective Acijon of
Certain Purincg ageinsi Liver liecrosis Froduced by Carben Tetrachloride and
Chlorofurm. Sbience, 1837, volume 86, page 63), He clnimed that rets

injeoted with sodiwn xunthine becece merkedly renistent to curbon iotrachlorido.

This suggested|that xonthine might huve s imilar protective power over liver

damage from thl ohlorinnted hydrocarbons on examination in this laboratory,
ncocordingly %8 sdult vhite rate vere cavsed Lo inhile #1006 in eccncentru-

tions everocing 15 men. por cubic meter for 16 hours duily. One growp .of

20 rats wag riven 20 wem, of xanthinne subcutansously evoery cother day wnd 40 1.,
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of xanthine by stomaoh tube on the alternats days. The second group of 18 rats
had the sume exposure to #1006 without xant)@ne treatmont. No differences were
noted and one ocannot expect any efficaoy from xanthine either im the 'prounuon
or treatment pf liver dipease due o this ohlorinated hydrooardon, and in all

probability the eamw negative result wuld be enoountered in connection with

allied toxio :romo\mdo .
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