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¢ Toxicity and Potential Dangers of Izmertesc and Ralatad
Substances, lncluding a Nethod ef Analysis for BEalogenated

- —————

LTY ’o‘m Ootu.nnq, XoDsp Ph.De

N

Tne toxieslagical experiments an thia probles wers carrie
out by Dr. Je¢ Be Foulger uad Dr, 4s So Fleaing of thas Departas
of Toxicology uad the pathological studies werse aude by Dr. X.
Reud, Jr. of th’ Depurtzent of Pathoclogy of the Esakell L#bor:

The s=tarial wus anistixutod with ortl.adainiltratica %
Tc%3, applicution to the skin of ruts, and in iohalation expe
aents. 'rhe lattar were planned in such & Way 43 %O approack

closely a3 possible the sctual canditions encountersd in the

‘of tkis auterisl in transforzers, in order to eveluits the

bazard shich 2uy be encountered iz its use for tids purposse.
cazpuriﬁan, additiunai tests rere na:é :sgyrd; the toxic eff
£ros iohilction Of vapors froa Pyrensl end Iransforuer Jil (
ioghouse). .In eddlticn, & cethod wus worked out Jor ihe det

alnztisn of Inerteea in alp,

ect O T 05 p% A dw)) (Y

~In order to deteraine the zinimal futal concentratlcn

Inerteen for ruats, 100 animsls vere givea by stozcch tube s

doses of Inerteen, s incicuted {n the tablse, 773790
Dose .¥o. of 5. of Tize of deuth Per cer
'o/XCRe  Bniculs dead =artal!
- GENP 010177 treuted :

100-1049 . 6 8 4 * \itm S d'SY' 19,

l.8=1.99 <4 8 €% . . @ oTe

LoO=ie4B 10 S S ¥ e 2 = 0.

LeB=Z.89 e 10 % T 3 0.

« % A_=_2q <0 b ¥ 18 % | c 0 8.
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"In these, us in subsequent exyeriments, all ruts showed

signs of clacsmfort imasdiatsly folloving the sdaiaiztratics,
l1ster they beceme deyressed and pefused, frequently, water

and food; within & fes Bours they becaas weak and sTuperons, .
s> that they vere finslly uzsable to rise, Lhen this stige was
resched they LBVurilbif'dild. Cne of these rats »uz found %3
suffor froa alﬁu:innr&a; oxs devcloped treacrs of the head and
fore=-1llabs, and ocze |hoyod scverszh;;ﬁrrhugts from the {=testd
na)l tract. 2Ibe table indicuies thot wit& orul accinistrztlca
the ainizul fatal dase of Inertecn for rets, whichk kills 75 pe
cent of the ;nilnli within & days, 13 8.0 %0 2.4%9 cc. ﬁer kilc
gris bady weighte . . - - v

Yyon nathaloglieal exaainstion of £0 of these auizm:-ls,

thaﬁ'hag wlel ssontanevusly shoved congestion of e S, Y
tis eoabined vith edeal ung hezorrhice in severul izstunces,
of the &nimuls bad mottled gray or yellow livere gad'in three
instances thars vas & diffuse pullor with zoderute yellownes:s
Iz 5 out of 6 aalmuls s:udied eicrascopiczlly the liver shore
asriked .nd rother extsasiva hyiline necrssis in the ceatral
of the lobuins; the liver cells in this areu revezled Loty ¢
generztisn of the cytoﬁl&sn; and iz & aniacls that «iesd 58 &
84 hours efter the treut=cnt thesa cells cantcimed increcsed
purters of mitotic figures. Iz the asjsority of the cntanls |
sucoss af the intestine vas congested woct the fecul u-zefinl

the jntest{ges contilned old bload; wad in one instince ITes

blood wis found in the lorver third of the ileun, lover coler
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and sigaoid. ucrouap:.asu.y e giomgsh of g~.° animals
prumtod typieal huarrha;te erasions of the RiSOsA; anothe?
shioved heusrrbaglic areas in the mucass; and iz the rezaining -
aniizmals pouaortu:.ehuuu €4d 2ot sllov an ezact inrvestigatice

Ia order t3 £3llow u) whe taxie effuct of Insrseez oz the
uver,::n croun of 30 white rats wis trected in the sume wry ¥
single oral doses of 1,15 %0 1,20 cec. per mo;ru bod} reight
Six of these were killed 3, a, and 1l days, respectively, &fi:
thie adzinistration,

Ussn p-thologicul exazinution 4t wes found thut tao of
6 anizssls xilled after T duiys hu:z blo;:dy mnuterials in thelir
stozuchs tnd in 50 per cent of these aniauls the liver vas
slichtly yellew in cslor nd el livér cells ;'ére 1:.1-:15 angd ¢
tilzcd ‘pumerous aitoses wnd occusiontlly there wos pnecrosis
cells imuediutely sbout the centril velns, animuls killec &
8 duys presented & 3light enlirgeaent of the liver with & Gv
tionr.b:.e'yellctia!: color, the liver cells werc lirge, thsce
the centril velns ware dzrk, wud oecuzienslly there wns so=
fc3ty degeneruvtion of theusc celis, Fats Killed aftaer 1l ce
sLoved na igp9rtint gross prthology.e Hleroseaaicilly, cll
tions showed u slicht swelling of the liver cells vith occt
vuzcuolization 0! ke c;’t:pia.:‘:. No other orgsne shored pit
changes referatle L5 the ex:osurse. . .

In srcer 1) study the effcet of res rtes orel cd=imis

of Inerteen, v aravps of 10 vatc eich vere treatte in the

ing ways ' _ . 773792
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The £irst grouy Tscaived froa 0.28.to 0,88 oc. per rile
for & comsecutive days. Bome of thea dled sad 6 wers killed
afser the 3rd tro.smt Lor pn_f.halo;ied. ezaninaticn, e E
secoad grous was fed doses £ro8 0463 t3 0,88 ce. per kile,
w0 dled £31lowing the Snd dose and B vere Killed for autossy
after the 3rd ad=inistration, In ths ttird group ths doses
rrnred £roa 1,83 to 1.78 eec. ior kilo. Cue rut died after tha
lst, three a!tof the 2nd, and four ulter the 3rd treatnent, ar
the resaininz wnimsls were killed four days after the 3rd ir:;
aant.

Upon pethologienl: exzaln:tion the livers of the rots of
first growp nppiarad somexhut lighter thin usual und ope show
large yellor ﬁrens; there wus ¢ diffuse zild svellin: of the
liver cells with s0ze polyearsaucice; ocecsionully i cells
soae vacucla; ch.nges uf the e¢ytopliean, but 4in gcneril these
chzpyes were Rt Yery seyere. In & rits of the third croun
dles gfter S trout=ents thc stomachs were dilated with foud -
4in twa of thesc there toiz 132 so=e old blood present, LieT
scopicelly, one rit hic s=cll influzsc tory ulesrs L Lhe for
staaich wnld ansther showed he=osrrbuglic erosions of the‘pylo:

Q) choted somc hyrcoremis: oo the liver wnd 4n oot Tut toisn

¢ pottled opsewTERCE. Microscoqiecilly tio ruts Shidwed sve.

et-tbc liver'cells wih Laty desenerntionfb: t.08C in the

-.parts of the liver lotules. Twd others presented centril a

of the liver cells iith hyperplazlu o the encazhieliul cell

these sreas, one showing in addition, numerous mitotlc figy



181010 ANTD

773794

the 1iver calls. Of & ruts vhich sere Killec 4 deys followin
ere 3rd adainistration, oms Bil a s3.ll asount of Blood iz
geetric cantant. 'Shi 1ivers of otk animils spisurel moderst
erlarged ind gicroscosically there wes & ganeraliszed ivulli:;
o the liver colls with some palychromasise Ono rut guffered
froe & f2irly general vacuolar degsnerutica of the liver cell
and another prosented vucuclar chanzes in the etntrailp;rt‘o:
the lobules.

Iz order tO compare the taoxie effects of Insrteen vith
trichlorebensens and thyletastra~panti=chlorobanzans, & grau
of- 10 rats 'h; Civen dally doces of rrichlorobenzene rangling
frou 0.S6 to 0.58 cce per kile body meight. One cled after

lst, four zfter e nd wnd four sfter the Ird cdcinistratic

the rescining rat tis Xilled 4 duys faliowin: the Ird wnd 1t
treitaent.

B { appesrs, therefors, thut dolly doses o Q.36 to Q.S
rer kilo of tr;ch;orobon:an; wllled SC per cent of the wniz
tith 3 coses, uhereas 1t-vas founi thut doses of 0.68C to 1.

tlven in tie :

per ®ilo of
wey, killed ozly 18 per cent, wnd Inerteer in doses oI L.k

1.7E ece per £llo, given: in the seme wzy, dilec EQ per cor

" the ratse

- Upam puthaloglecl exa=inzilon, cuizals wnilck vere tre
nith triehlorotenzene ius wnich dled a8 onialeously siwoved
sessive eongestiasz 97 the lunrsz 23l the 1liver; s 2tdacck

vere #lerended ith 1'95d: in fous soae tload Tu3 ofwdent 1
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gastric eantents uld i aae instaace taers sni A hazorriagic
srasicd oF the mucosa. In Two rats the Jlver showedi irpegular
astlizg. Liver segticms of all watsals sbowsd mecrosis of
the liver colls arouni the cenirzl Yalns and thuse La the ous:
sarts shomed vueuslar dageseration, Ia rats swhich died & t3
& duys uf%er the first tétaianat thers s.s scae andotsslial
h:porﬁlasia in the ursas of nmecratic liver celis. Cne aniaal
sreseatsd an increxsc in the nuaber of mitotic figures 4= t-a
liver cells.

Of the 7 rats trested with gthyl-totrtenents chlorgbens:
the oze which dled s:ontazesusly ufter tho Ird iose showod o
gcatlon a2 hamorrhuges of the luncs, generalized pussive e
geation o2 tﬁe.splean, ﬁone aafrow wne other viscers, éissex
staz2zeh, &iid 2oderate yeilow =3%tlinS or.thc liver, thec live
cellz belzy =ildly swollen ani ghosing fine v;;uslur Jdegener
Ta¢ anizals wilch were killed shoueld omly o qﬁastiauﬁble enl
gdent of tie 1iver wnl kidney cnu 4 slight sweiling of vhe il
cells nith occisionul vucuolur degene-ution, «Lich chuzzes o

extresely =114.

;23:3335_52393r to e frirly consisrent ond sheiosgs. Lorsc
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g0 she gagsoic x9edl. Fher w
' iR > Y- & N
f rh e 13 e ar
afse e ey o v
a 3 » ~resent, ¥ 4 a 3 wy
tinrle large doses zooeiy $5 be =o ’ 1 \.d ae
Siven in fractiong. '
Effzct L 3 Ekine.

Ten shite a3 surs tresated dally with un ap3plicutien of
a&oﬁt De¢% ¢c. Of Inerteeu ¢t the shoved skin of the back, pre-
cautiop; being tukez tu sre-vent ebsar,tion througk the gustrs-
{ntestinsl tract by lickimy wnd by imhulutioms 4All rats lost
ceight sSurizn. thr experimeat but they showed nd toxic si s
eside froz u slight restlessness at the Pegizning of the ex-
perizent. it the 31%s of the uczinistrution ;he skin tecize
dry, thickened tnd sciled rithout sny fissurcs being formed.
Si={lar re:cticns were obscrved on the husen skin esjeclilly
on the hunds, chueks ni forshesds Onc ur the Tats dleu It
11, wn< three wlter 13 treutsents, the reueining belag kille
L4 huur; Leter ke lbth spplicition. )

Tasm pitholosicul exazinition the liver of wll wanlmel:

" ras found to te dirk griy brown inm csler vith swottling on tl
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purfacs, In those rats Ih&:h‘died $200taDeNUALY there wus
futty d-zenoratiog of the liver cells vith necrosis of thase
arsund the eentral vc&ql ang in onimuls xilled st the and efz
the experiment there was ¢ =i1c swelling of the 1iver coelds
with occasional vacuslir degemeratiin 43 some. MHicrosecoaiezlls
the skin at the 3ite of application of & rats showed hyperkera.
tindzation with oceasiomel blister forsution, cae snim:l ghowe
porirolllculitii, one kyperplasia of the esithellus rather ths
hyserkeratinization, und iz 8 ruts therc wos & 2014 2ibroblers
proliferstion with some round cell (nfiltratisn in the underl:

connective tissue,

Efreet of Inheletion of Vopors,

In evaluutling the stoxic effcets of inkalutioz of Yapo:!

1iberctsd fro= Inert.en ut olevitud tezperntures, astucats

vere sade t3 reardduce cunditions aare severc than wauld be

uet in the overheating of & trunsfarzer,
dlultes spuce of Llout 1 cuble g£oot

Ia thvie experice

rats uore exscsed in L

cipacity to the vipars of the dolling Eoteriul which extert

ciésctly inty the chuuber throuzh = hole in the tottoz. IU

eact expericent & TutSs were sxpofted on LI ts G6 secusions

«0 swputes, thice dully, to vopo73 fro= lIperscen, Pyrunsl,

773797



esxnsforaer 041 (Yestingshouse). During ::isﬂt&ie thay shoved

greitation of the axin, which appesrsd TS De B3st aurked oo
those parts 5L the body noS protected by Ralr, sau wiulch pere

sistesd for scae time after the exposure. Pyrancl uppeared to

producs the BIST cf}oct in thils r;spoet. rolloi-d by Insrzee
wod Trunsforzmer OL1, in the order givszn. Iu o.p0sition 1o toe
£ rats exposed 30 Pyranol and Irazmsforaer 941, & out of € ruts

;xpoaed to Inerteen jlost welght, but no othor toxic signi were
It i3 quite possitla thut rats exposed in this zay

observed,
absorbed svze toxic matsrial ih:au;h the gastro=-Lintestinal

by licking the fur during or after the exsosure since the az:t
rfal hod & tecdency to condense on the wulls of the chusher &

The zaai=uso concentratlon of

on the surface of the wyizals,
Inertien to shichk tLese PLLS WorPC €X.086¢4 wus deteduinuc us i

o5 Bye per 1iter af ulr,
' Uson pathologicul exasinction of ruts exposed in this
sg 14, G5 wnd GG occssions to Inerteen, zJ wefinlse setholoc

signs csuld be observed in the liver or other crg-ns whleh ¢
be referrsd T3 Shi exposure,

2wo TLES trented with 4) €xp9sure. To the Vopors of P

shoved no definite ceilulur chumges 4ix tie liver <ithough £

snimal thero ¥l Lo incre.sed pus=belr o1 =dtdtic figurcs in

Q)

Z

=

O T

é? liver cells. ,

8? " THO PolS €X-I38€1 Ul +4 wicLsiuns Tu the Yayuls of Tt
foravr 041 (westinghouse) snuwed uo definite pathaloglccl

773798

Eh&nccs of the internul oraans;
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In order to study the effects of gORLiXied erooruss,

10 rats were ax;J88d 8 hurs dally oo 6 days 2 weex for 80O

days to concentrstions of 0.03 ag. to U.00 ags of Izertem

per liter of air. They showved as tozle mor pathological si;ﬁs
refaradls t9 the axvosure; tWerv ser. no definits chunges of :
the rod Dlood curpuscles or the hBesauglobine The alilmals »ers
killed £ duys after EQ exposuras,

Deter=zination of Concentrutions of Inertcen in the LiTe

In order %o deterzime the cuncentration of Inerteen vip

1n.tha alr, the to;lowin; neshelozetric zothsd vas worked oul
aZter severzl other procsiures had been cunsideredl,
A.der&nite voluze &f &ir to be qehted {3 édra¥n &t ¢t ra
‘of ubout 1 liter every 4 minutes through & test tube cantiic
g cce of ethyl ulcohai, ==arsed in dry ice-ucetonec mixture
orzer tO ?reve:t the eviparution of the aleshol., AT the end
the stz=ling 1 cc. of the alcahol tu3 mixed vith 10 ec. of «
tilled vuter snd the rusulting turbidity wis sesasured uith
phato electric cell, usin, & sodiun wipor lsap L8 tlic soure

list_lto
- The turbldlity of uniknown 3i=ples was conpared o the

773799



These c:porilnnta abow tSnt the coosentrations of Ingriee
4n air decrease rapidly witk the distance froa the souree of
their productioms .

Ia order %o -m’; Turisticns of the comcwtrations onr:
& period of time and mith different temperutures, u currest of
10 liters per minute of air ¥as passed over the turt;co 02 Inex
teen of aSout 10 sguare inches, csztained 4n o flask and thencs
into a bell Jar. Sazples were takxen from the Jar at various
Lnteryuia &fter the flor was started and vith varicus teaperatu
The folloving concantraticns were ceatarzineds

Tize of Concentration of Taaperaturs of
saspling trichlorobenzezs trichlorcbonsene
in hours in ag. per liter in fiazx ©¢,
. Irichlorgbenzene ' '
0.28 _ )
£ O.51 y ‘ £3
é 0.80 . - 28
p § 1.68 ‘ 50
4 1,70 50
1 1.80 - 80
~ Inerteem _
é 0.58 ' 23

This tabulaticn shows that the deterainations =made &t
£2%C. and with the & hour ssépln vere al3o0st the size for
trichlorobenzene (0.60 =g. per liter) and Inmerteen (0,58 22,
per liter). Inis suggeses ﬁhe possibility that the bulk of

the vzbors livuyszted from Inerteen &t this texperature may b:

" trichlorsbenzeme; so thot the hazards froa inhelation of Ine:

teen vapors.cre 1denticel vith those from the fnhslzticn of
773800



881010 ANHD

turbidity produced by ERows standards made W) 0f trichlere-
decsene and sthyl slcobsl., This method gavs s2tistactory
realings ;vor a Tange froam 0430 t0 3,0 ags por liter of atr
and when the original &llutions vers tuken inte account, it :
nas sufficliently sensitive to detect quantities as low as
0,08 mg. of Isertesn par liter of air, The method i3 mot
specific for the various seabers of ths halogemated hydro-
earboas bdut since the vapors liderated froa Insrtesn comsist
asinly of trichlorcbenzens, &3 will be showmn bolei, i n; be
used for the deterainitica of Inerteen vapors in air,

In order éo obtaln information regards chaznges of the
ecncgptrgtion ©f Vupors 1n &ir with the distancs froo the
source of production, samples of cir wers tiken in a closed
spuce &t Yaryling distinces froz dolling Inerteen wnl the
folloxing cancentrutions wers deterzineds

Distuncs Concentration .

(Lncnes) Lge per litar
i4 4.50
£0 . 188
£5 1,14
56 l.14

when sisples wers token ut virious distunces over &n

onen beaker of toiling Insrteen the results wars w3 folloxs:

Pstcnee- - Concentration
: (4nches) . ng. per liter
5 0.58
10 QDeldre
15 0,24
& C.E4

773804



trichlorobensene, ID ordas to coafira this, 238 cc, of
Insrteen wers submitted to fractiomal distillation onz the
following Tesults Vers obtaineds

Fraction Tmmperavurs of Yolunme Bpeeclific Bol
distillatim collecsed Graviy Point
o o €Ce . of f:ction
31 240 . ] l.488 208-219
g £40-254 < 1478 ges
3 254--280 & 1:493 240
4 E80=300 S0 1877 E6S
Residue adove 300 180 1,808 -

Since the #pecific gravity of trichlorobenzeme i3 l.425
ac! the doiling point £08%C.-~215%C,., 4t 43 erident that up s

240°C, the vazors causist exclusively of trichlorobenzene aad

that for this reasau 2he above statesent Is :gs';;r‘; ed, E.-'.!'-'-e’-". 3

thes £or wost conditions the heszards from vusors of Inerisen
vy $denticsl with those from trichlorobenzens,

Ihe expc::uents discussed in this report show thet witr
orul adzinistrution Inerteen 1s comsiderably less toxic then
trichlorcbenzene, the zinimsl futil dose zilling froz 70 9
75 per cont ofF the rats bdeinz around 3,0 ec. per xilogra= Yo
reight wad l.4 to 1.8 per kilograz boly welght, respectively
Futsl doses vill cause pesailve congestion of all viscerz, e:
tensive degenerution of the iiver, «wid ulcsration cf ths gi:
mucoste With sullcthal doses these eIlgcts cTs less zavere

there is evidence thit they vill heal when no further expos

OCCUTS,

GENP 010189 760z
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Contimued aprlicutice of Iaertesa %O the sicln of rats
gﬁd.hnllns causes drymess of the siin, thickening cnd senlisg;
;nd the observations sude in.Tats indicats that sulficlent
quantitiss m1y De abaorbed :b.m.h the scin to producs lnlwri-
ous effects ok the-llver. | '

Ropeuted izhilaticm far short periods of ccacmtrstions.
er 0.5 mge 0f Inertean Vapors per liter of uwlr, OF repestad
1nh;lttiun for 8 bdours of caacentrations ot D05 to Q0,08 nge
pcr lizer of aldr causcs no definite indurisus cffocts iz ruts
Vapors lidverated froz boil&h; Pyrunel, Inerteé:,‘und Trans-
foraer 011 (Westingh-use) are %rritnnt Ln: Ehe irritunt actic
decrecses froa Pyranol t3 2ransformer 011 (Westinghouse), In-
or;aen beins intoraediate in this Tespect.

I; hx:_boan_shatn that vapors liberutss froa Inerteen
under conditions ap;?oaching those us =ikt b enc:untered
srunsforsers ¢onsist zmalinly of trichlorcbenzens.

4 3im2le metbod for the detersinstion of Imerteen (trd
chlorobeazone) YLpars in &ir s given, If 10 liters of uic
sse drarn Lt @ rFote of about 1 lites every £ cimutcs thraugt
test tube.contalining 1l cce 37 ethyl alcohsl, codled iz dry -
or in iz ice s2lt mixturs, :nd ths sleohol Ls thea poured ©
fully oo thé surfacs of a fov cublc centizetera of wuiter 12
a.test tube), & ring of turbidity is pr:duczg 1f the cunceal
ticn of Inerteen (trichlorobenzens) 13 over 0.03 wg. per 12

‘of &ir. If under these conditions a white ring is praducec

GENP 01019, @03



the air testad ghanld'bo regarded vith suspliciom wnd shemld
be improved bty sors effective ventilatiom,

It was founi that the comcentrutica of Inertasn (tri-
chlorobensens) in a closed gpace 14 inches above the surface :
of doiling Inertees 13 ¢o8 B, por liter wad i3 an.open spscs
8 inches stovs the surface of boiling Inertsen i3 0,56 mg. per
liter, ocod when the tamperature in a trlnstoncr; standing &=
s closs¢ roca (vault), rises to §09C, txe IL!'IMJ contaln 1.8 ¢
per liter of air, ' -

Pron the andinal experixents reported, 1t ocpperra thal
eoncentrutions below 0.05 8Zs per liter of oir will ciuse o
toxice signs or synrptoms even with eontirued expssure.

Regurds Jrevcntive messures, Lhe rolléaing z2y be sugge:

It znpeur to te cr.;arzusunz 1=;ort:nce.thnt the contes
g.tion of the &ir be reduced tc conceatrstians dbelow O.EE_Eg.
iser oé alr by adeguate foread ventilution ut the site of o
production of such Yuporse .

Greutest pecsonal hygienme i3 not less impsrtant,. Conzs.
gution of whc skin sh:ul- bc evalded hy sew.ring proper protec

‘gur=ents such &£ jioves, caps, ;1.3 caver«lls. In cise of e

= vith ex.ssure tu hisher cancentrutiocns of Lna‘:have De& =.
l1iter, respirators or opca uir mesks should be warn. The 3k
should be kept izxiculutely clean uni ointsents zuch w3 lanc
er Aqu.ror skould be -pplied ta tha skin aftur wusidny the b

1n viet ef t\a heputat::ie aetion of thls cwapound, iz

vidurls suffering froaz injuries of the liver, sy;hiils, wne

GENP 010191 773808



-0

dissases shai.la be l'ulﬁdoﬂ from operationas 4= whick Imertem
{3 handled. | '
Yorgers daadling Inertean or uith frequent ex.osurs ts

4138 vapors sbsuld'hnvq periodic sxaalnations, specisl attantics
should be pald to thelir mutritional eoncition, anc the ecaiitic
of the liver aay bo-ehcekld by dsterzinin_ the Lctaric indt: =
the blood, and the urcbilin und urobilinoyen excrstica in he
uriane. - : -
Rogurds the Lrectaent gf toxie effecty produced by ex;os
¢u Insrtesn, it appeirs udvisadle to anrsa;e the reslstance ¢
the liver by carbah:dfa:o diet; adnini;tration 34 glﬁcoso and
insulin ssy bo edrisudie, and duodenul luvuze with migzesiuz
sulfate uwoy be tried, Locsl irritution of the siin produced !
Inerteen shaul& be trouted uitk tlund ointaents alter thc tox
zaterisl hes tecn reaaved by intansive wushing wnd serudblng.
Iz c.se Inertvea has Saen tulien by gouth, tiw tbxic Buterisl
si:ould be re=sved froz ths stozuch by esetlics such &5 83&p W
or zusturd rnater, wad this should be folloved by guatrie love
with & suspenalan of uetivuted churcosl in water und salins

czthartics suck as LEpso= salts.

T.28.38
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THE TOXICOLOSY OF INFATEIN AND RILATIC SUB-
BTANCES INCLUDING 4 UETHOD (2 AMALYEIS FUR

Ao de nm. x. 8.

Tne Toxicology of lnertses was investigated by oral
adzinistratisn, Sxin spplication, and dahalaticn experimsnts
iz rats. Io ths lattsr an atteapt was made %0 LnStitiztta
the substance in & way relative to itz use iz trazsforasrs
and to deterzine the saxizum ﬁaztrd that =ight arise should
toe substance de used for that purpose,

The minimua fatal dose was deterzined Py orsl adminise.
truticn and the effect of repeated oral doses vas studied a=:
cozpared with the otfo§£ of simllar doses of trichloroben§gnz
and l-t-sri-pontt-chlorobnnzono.

=L trs (2t o a-'.-c‘.u.')-

A fothod of air analysis'for the halogenated hydrocari
was cevised and air aneclyses were made to dotorﬁia. theé COL-
centrations of Inertsen iz the air near open and closed cozt
ers when tne'iubstanco wos heatsd to varicus teaperatures an
wien sacj;les wers taxlen at various distances froz the source
A statezent of tﬁe problexzs. incident to the toxicology of
Inertsen and the answers %o these prodiexms will ﬁc fouzd in
conclusions and su=zary at the end of the paper.

Ansrisen

0 dminis an: ¢ 773806

(1), &ingle Doses.
GENP 010193

The substance was givenin single graded dsses to

zsaveral! srauns of rets 2o datsrmine tha mintey= fatsl dose.
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1.00 = 1,49
1.80 - 1.90
8.00 - 8,49
2,00 - 2,90
$.00 - 3,49

Jabt 1
MINIMUM PATAL DUSE OF INKHTEENM wiTil
SIMOLE QHAL ADKINISTRATIOM :
Ne. of Animals No. of
—ixeniad Denthe Jine of Domthe
] ' 4 died within 3 days
24 6 » » 3
10 . 3 3 "= »w 3
20 0 v = " 3
5 13 - v 3

- 20

773807

Percent

Mortmlity
18.2
37.5
32.0 °
80.0
75.0

GENP 010194
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:Sn rioults are canwléilnzly tabulated in z;nlj le
adble d

A8 noted, & dnao ©f 3 to 3.3 ec. per kilogrg: gave a
75 nr eezt Bortality. 2weatyetwo af this group eof animals
were Antopliod. Asather group of 3J ravs was givem single
oral doses ranging froc l.15 %o 1.20 o, per kilcgraa. 8ix
of these were killed 2 days aftsr treatzant and exaained by t&.
pathology department for possidle liver <asage. #12 wers 211
8 days after treataent and exazained for possible kidnay change
and € wers killed 11 days after treatzent, aud sxaxined for
possible brain damage. h§:

(2) Bapessed Boses \
Thirty rats were divided into groups of ten, . The

first group recelved froz 0,35 to 0.36 cc. per kilogra= for I
trsat=ests., XNoxs died-and S wers killed fﬁr autopsy withi= 24
bours after ths 3rd treatzent. Iz the secoad gToup, ths dosag
ranged froz 0,83 €0 0,88 cc. por kilograzm, Two died after the
second treatzent and S were killed for autcpsy 24 hours after
the last treatment. In the third group the dosage ranged fre:
1.23 to 1.78 ec, per xilo; One died aftsr 1 treat=ent, 3 diec
after £ treatzents, eand 4 dled ufter tze 3rd treatzent, ALl
ani=als in this last group wvere autopsied within T4 hrs. of tr.

last treatzent,

In"general all rat:s behaved the same following oral

‘sdziaistration of Inertesen, Ihey procseded at cnce to eat as

1f to allaey the discoafort caused by the substancs. Followin:

this they bdecaze deprsssed and would not eat and aften would :
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drizk. Veaknsss anc stupor ganerally supervensd within o |
Low bours uatil tﬁc anisals coﬁld oo longer riie for food and
yatsr. Liguids wers taxen, however, LI adainistratad and for
a few mizutes following administretion the animals perxed up
a hit. The iaprovemsnt was caly temporary and ths outeome,
whez they bhad thus far progressed, was invariadly hﬁl. One
ani=al showed an albuzmsnuris (tested post mortsm) and one dse-
veloped tremors of the head and fromt limbs. One had severe
hemorrhages froz the rectur and tha autopsy indicated tha
bleeding was from the lower end of the sgmall bewal, '

Cozparison of Inertesen wit:k Trichlorobenszene axd
- bl T -l =] L Jol |

4 group of 10 anizals was given repeated doses of
trichlorebenzene ranging froa 0.3 to 0,58 ee, per kilograz.

Une diec after the 13t treatzent, 4 died after the ind, and <&
died aftsr tne 3rd.

The rezeining ani=al wes killed 4 days
after %the 3rd and last treatzent.

All anisels were autopzied,
. Eizilar groups wers treuted with Inerteen and ethyl-tetra-pent

chlorobenzene and the following noted:

Daily doses of 1.23 to 1.76 cec, per kilograz of
Inerteen killgd Bo'p-; cant of the aniz=als, when 3 doses vere

given, while dully doses of 0.36 to 0.58 ¢c. per kilogra= of
tiichlorobonzane k1lled 33 per cent of thie ani=ali with 3 dos:
Un the other hand daily doses of ethyl-tetra-penta-chloroben:z:

ranging fro= 0,68 to 1.04 ecc, per uillograz’killed 1 rat 4n a

group of 10 with I doses.

. 809
Gonclusions s

Trhe minizu= fatal doxe of Inogteen .ppeérs to be



around 3.0 cc, por Kilogram. Repeatsd dsses of lnerteez wers
fatal iz comcsatrations betreen O.08 and 1,78 e, per kilogrea,
whils Pepeated doses of trichlorobensane wers fatal in cengene
tfcéinns between 0,38 and C.38 ss. per Kllegraa. Ithiyletstrie
peata-chloredeniens does ot sppear to be aalr;;'ao sexic by
esal ldainiztrttiun:
£xiz Zoosuret

Ealf & oubie oentimeter of Insrteen was applied dal.
to the ghaved backs of 10 rats by means of a small gla;: eup
241led with a plece of cotton wool soaxed Ln the sudstancs, T°
wbole was strapped %0 the aninels with adhesive tape., Ome rat
died alfter 11 trestzents, th;oo ¢led aftar 13 treat=ants and
recalining anizcls wers killed for sutopsy R4 hours after tae 1
troatgnnt. 411 rats losg weight during the sxperi=zent, but ou
side of a slight restlesiness at thq beginning of ths experize
snowed no other signs. The Inertaen acted locally on the aki=
producing an c:écssivo dryness with sudbseguent thicxsnizg e=d
scl}iaz'vi:acut any fissures being forzed, The saze effects »
noted on tha human skin with respect .to the drying anc slighe
scaling and were =23t notatle oa tha hands, cheeks and forshae

Inhalstion

An attezpt waszs zmade t3 reprocuce conditicns more se¢

than would be =6t in the overhesating of a téansforner and expc

ing rats to these conditions for £0 =inutes txice . day.

GENP 010197

773810



’?oce:vod <3 treactaents lnd two received E£€ treat=eats. with

e b 773811

e aforegoling t&i;fal represants a ax of adoxt
1 culic foot capacity, iz eae corzner of whiel i3 the inlet froe
a il;ss flask contalning the sudbstance being liavestigatesd. In-
ertees, Pyrancl er transfirzmar eil (Westinghouss) wers plgegﬁ
{2 the flasx and bhrought t0 4 beil. 2I¥o rets wers thaa placed
42 ths box and allowed %o remalin for 20 minutes, during which
tiae 4 generalized itching of the sxin ajpearsd which was 3¢t
maried in the parts of the body not protected by hailr, To3
{tckiness persistesd for sometine after tbo.nnianla were Tesove
from the box. Pyrancl sesxed t0 produce ths rost e¢ffect 2
this respect with Inerteez and 2ransforzer eil following in =
order nazed, Three out of 6 of the Inerteen treatsd rats los:
weight, while the Pyrancl and Transforaer oil treated rats gl
weight (2 rats only in eaca of the 1lsst two groups). It i3
quite possitle that these anizzls ingestsd e considaradle azot
of taese substancss by licking thair fur aftar rezcyal froz %
box., X¥o zarked change in respiraticns wers noted, although ¢
ani=als once or twics breathsd faster than normasl and occasic
ally the extrszities wers slightly dlue., A4t autopsy 2o g-os3
pathology ves noted., The na:izén concentraticn of Inertsen t
shich these rats were ozpéscd was about 0.5 ng. per liter. 2
box wag alired betweaen readings, tut not washed ocut. .

Witk I;crtnon two rats recsived I8 treat=snis, ¢
Pyranmel tro rats received 4Z treatments and with Transforzer

041 tvo rats received 44 treataentie '‘GENP 010193
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A group of tan rats was exposed for 23 days, eigst
bours per day %0 esnsentratiocns of Inerteen in the air reagizg

‘frot Q.05 ¢ 0.09 mg, por litsr. 411 rsts were killed for

patoslegy within two days foilowing the 30th days of treataent

‘2ight of this group gained weight, ome lost weight am oas

sSowed D0 changd., JFive aboved a slight drop iz the red Bloed
eouns, tares showed an increased red bdlood eount and two show:
no changs, Ihe changes in tte heaoglodin paralleled the ehax:
in the red Dloed eount.
Alr Anslysis for Ealegenstad Evdrogengted Hvdrocarbozs,
' 00§lidbrablo difficulty was experienced in obtainl:
& satisfactory method of air analysis for thess sudstances ax
a aephelozetzic zethod was finally adopted, Iz this, a defi=
voluze of the alr to ba tasted vas drewn at a rate of a:ouﬁ 1
1its? c%ery four pinutes through 5 ¢¢. of ehyl alconel cocle
in a éry ice-acetons =ixture, Inhe latitsr being necessacy %3
ﬁf.vont cvapbrttion of the aleohol. Onse cublc canginotor of

the alcsiocl was toen xized with 10 cc. of dlstilled water an:

resultant turbidity.mcasurod witl a phote electsic csll, usi:

g sodiuz vapour laxzp as a scurcs of light. <The turdility of
ancwn samples was compared to the turbidity prodgcﬁd by knes:
standards cade up of trichlerobenzene and efhyl alecohol, I
rzothod gave a sn::sfaciory range of readings for cozncesntratl.
varying fro= 0.30 mg. par 1iter to 0.03 mg. per liter which,
when the original dllutions wers taken into accoust, was suf
cient to detect as low as 0.03 mg. per liter of Inerteen in

alr testsd, The method is not specific for the various cest
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oxe effect of wvarying the distance at which sanplses

wers %axsn froa 4 tlosed Space over dolling Inarteen was detss
alred witk the fellowing results:

Sistance Coasmatration
«hati2s. - «BEa 242 11382
14 4.50
Tl 1.38
23* 1.2¢ |
% 1.4 |

i

tance at
_which sazples wers taksz over an open besksr of bo}linz Inezt

was detearcined with the followling ressultsy

Binilarly the effect of varying the dis

Pistance Concsatration
lashes. ELioer liter
8 0.56 |
0 Q.43
p L Q.84
29 Q.24

The eonceatrations fall off rapilly amd 4if any os«

ing surfaces 13 a.ove the Inerteen and no air currents are bl
iog over the surface of -the Inerteen, there 1z much leas cha

of any appreciable amount escaping ints the at=osphars as fr
a container lixe jtransforzer.

at ¥

i=e s _anc =parstures,
ALr at 13 liters per minute was pasaed over 2

surfaca of Inerteez (about 19 8g. inehe;) contained in & fla
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Jar st various intervals after ths air f1sw wes started anz
upder various conditiocns el teaperaturs,

Pine of Coneantraticn of Z2emperature of
Sampling 3Irichlorodbenzans 2richlorobenzens
-SERTE .. B mer LitRr %,

At 33%C, 1/2 "bour 0e39 a3

g ° 0.51 23

¢ ° .60 22

AR 80°C, p ° 1.58 30

- . 1.70 80

At 90°. 1 v 1.90 90
Inerteen at

23°%¢, B » 0.58 23

Frog the foregoing 4t will be noted that the € ko
sazple vith trichlorobenzens at 23°C, gives alacst the 3a=a
centration (0.80 mg. per liter) as did the 8ix hour sample w
Izerteen at £3°C, (0.%58 =mg. per 1litar). This suggests the ;
bility that the bulk of the stuff coming off the Insrteen at
thet temperaturs =ay bSe trichlorobensens and that the hazarc
Insrtsen zay thus be ths hazards of trichlorobanzsne, Yrac:
al distillafion qr about 335 cc, of Inertesen was carrisd ou
a distilllng flask with s 3009C, thermometer reeching to th
lo;el of the side ars. The distilling flasi was attsched t:
Liebig condenser end & collectin; flask, Ba=ples were coll
over tecperature ranges froc 242°C. to 300°C. (The tsmperat
recorded being thet of the vapors around tﬁc ther=sz=ster b
The disztance betveen the bulb and the surfacs of the ligquiz
about 6 inches, A though the liquid doiled vi;orou;ly seve
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ing point and specific gravity was measured for each frastis:s
gallectad, '

!-lpcrttuéo of Joiling Point ,
Practiecn Candeasing Liquid Fraetian 8pec. Crav, Yel,

T PO - — 25,
1 240 - 208 - 219 1.489 38
2 240=-254 238 1.478 45
3 254=289 . ) 40 1.483 43
4 282300 288 L.877 - e

Residue _Above 300 ——— 1.592 120

~ Yraction £l was probdadly trichlorobcnxcn-j(apcei-
Lic gravity l.466, boiling point 208 - 219°C,).
Sonclusions and Busmaryt

Iz investigating the toxicology ©f Inerteen answer
ts the folloving questicns wers souzh; and arse ‘here givea 28
far &3 possicle. o - _

(1). What s the eoﬁpositiap ot_the'vapors lices:
fro=z lnertean at a maximuz working te=perature of $3°C,,

‘Trichlorobenzene only.

(2). That is tie maxizum concsniretion of %ui

" frection ¢to which woruers =ight poss:bly bas exposed,

(2) In & closed spacs 14" over boiling Iner -
4.5 Bg. per liter,
(b) Ia an open spacs 5¥ over boiling Inert:
. 0.56 =g. per liter, ]
(3)e wnat might be the meximum conceatretioa iz

rooz where transforaers are placed when the tesperaturs of 1
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1.9 ng., per litsr,
(4). ¥hat &3 a salfs comcentTatica & axown by

.lnilll experisents. Considering the hqznrd i3 eﬁc, uddaer

srdinary working conditions to trichlorobenzene alane,
(a)e Froe trichlorcbecsens Sata previsuily

abtained, 053 mg. per litar.
(b)e !rou Inerteen data = 048 mg.per 1i%a
ohe - last tlfh:o bas beea verified by sxposing rats
for 8 hours per d‘y;to such concsatraticns over a perioed of

wveeks,
. (8)e I3 thers s li:pll test that will destect coz-

centrations of Inerteen below 048 mg, per liter,
If 10 liters of air are drawn at a

Yeas.

zate of about one liter every &£ zmizutes
through 1 ¢c. of ethyl alcochol (caoled in
dry 1c¢e or an ice salt zixturs) and the
alcokol poured over the surface of a few
cC, 0f distilled water iz a'te:t tudbs =
Ting of turbidity will be produced if the
cencentration is over 0,035 zg. per liter.
If a ring is produced, the air tested shoul
be regarded with guapicion and incrasasec

) - ventilation provided.
(6)s Yha%t i3 the minicu= rataf doce orelly? 3

to 8.5 cc, peT kilogran, _
(7). Is there any skin hazard? Constant expesu

£02010 ANAD
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aay rendsr jarscns expossd nuo;ubli to those darmmtoses
wiichare prons 0 arise 4in axcessively dry skins,

e

" 3/28/38
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