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ACUTE CRAL TOXICITY o
echnicel Gloriane; stucy by Usiversity of Illirois, July, 19€8
mnten &073, fansle rats ILD5) = zho :m/kg; 10128 LD5O = 320 moskg
Eateh 1002, fesale rats’ = 2k0 nzfkg; males 7 = 300 ngfiz :
Technical ChlorGanc; IFDC siwdy, Gctober, 1968, mzic rats
Ezteh 18355 LDgo = L2 ugles
Tiperimectel Ssuple A iDsp = Lk2 mefie
" "B 332 mg/fke :
" " c 265 wake
“ " D L2 ngfke i
:: :.' E 55C ng/sg L :
. F LE7 aglkg
" " P ' ge
“ - G 9535 nofg y
I 502 ugfke :
" " i 521 mgfke '
“AG" Chlcrdane, IRDC Study, Scptember, 1071 Male rats; LDgo = 249 mafig

Chlordane Technical, IAUC Study, August, 197k
iale Rats LDgg = €27 mz/ky g .

Female Rote = 131 wofue
Corbined u2le & foauzle rotss LDsO = 522 mg;/k;; 4

2 sted; IROC Stucy, April, 1373
iele rats - LDgg = 3702 kg
Femsle »ats - = kOGO agixe
Comtined =ele & feounle raus; LDb‘O = 2833 '~v-'f/2<-:,

S

Chlordane LEC {#3232-58); IRSC Study, Fevruary, 1576
Male rats - LD5O = 583.9 nrfke
" Famcle rate - 5221 el
>k ek

Conbined uale & female rats; LDgg = 557.5 as/kg

Mg et et

EPA Forn 13206 Rev. 3764 1 ((
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ACUTE CRAT, TOXICETTY (~cat.)

004832

Chlordaone Tachnical, IRDC Study in HMice, luvauber, 1071
ale I.l\.(“ LDro = "‘CO " ’““‘/;\"
Femsle Hice; LDgo = 279.1 my ofkp

Alpha Carme Chloridane; Incdustriel Dio-Tesh Siucy, 2ay, 19370
jale & Female combined; Ldso = 232.9 mp/kg (rats)

Techrical Chxoruonc, Analytical Refererce Standard, IRDC Study, Aurust, 1370
Male rats; LDso = 315 m/kg

Alpua Gemma Chlorxdane, 9h% purity; Muxe rats, LDy = 232 up/ke
Technicel Chlorcane Analyticol Reicrence Standard, IRDU Study, July, 1972
Crecup I rots (1L7-on graus); nale rats LDsg = 27 ng/ke
female rats TD 301 mpfhps combined acle & e ﬂa]( 150 = 287 uxfug
Group Il rats (O -]Cu rens); mele ryots Ly = 130 az/he
fermale rats uDSo = 191 mgfke; coubined fale & .eanle LD(O

159 wnr/ke

ACUTV ITHALATION TOXICITY

Alpha Gsmma Chlordane. Study by IRDC, Uctoter, 197h
Yele rats: LCgy = Thd ng/liter; Female ruts: L€ = 800 wx/liter
crbined maie & fezale: LCyg = 800 mf/1iter

evence Standard. Sidy by IRDC. Jan. 18, 1973.
scr Ghea 200 mgf/liter. 1o a toxie cubctonce
by inhalaticn routc.

Techuical Chlurdare Aralytic
Hale Rovs: Llgp = grea

Chloréane & 2. Study by IRD’ Fcbruary 16, 1976. I ané female rats

) Lo noxrtelity at = “ﬂ/lAfe“' lOOﬁ nortality over 6 aryc ¢t 200 m /l
A toxie, bub not highly tuxie, materisl by the 1ngalat*on ruute of
administration.

fJ
l )

Chlcricne fechnical. Study by IRDC, Auvuut. 197h, in1zle & feuale rats, at
concentration of 200 mg/lltc 5 male rats died --ithin 9 days; 5 fenale
rets curvived the 1lh-Gay obscrvation pericd. Chalourdsne techniecsl is a
toxic, but not highly toxic muterial by the inhel: tion route cf aéministrstic

ACUTE DERNAT, TCXICITY - RANNTIOD

Study by IRLC, February, 1976. Ibgg prester than 2200 0 mrfkg. ot a toxie

substance by dermol route of administration.

’, .
huﬁ 1470 an@ less thon

2

Study by IRUC, August 9, 197h. IDcy greater ¢

@n
Y
2000 nn/nb. A texie bub not Sighly toxic suistance by thc dernel route
of adminictration,
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Study by IRDC, Fetruary 16, 197¢. Privsy, Irritation Sccre = 2.83.
Hot 8 primory skin irritent nor a corresive substance

L]

Cnlordare Technical. Liquid. Study by IRSC, Awgust 9, 157h.
Primary irritation score = 2.2. A moderste irritent o tiae siin,
but not a2 primary skin irritent ncr z corrcsive substance.

Alpha gomma chlordane, solid. Study by IRDC, Septenber 15, 19
Privavy irritation score = 3.1. Ifiet a primcry skin irritaont.

EYE IRRTIATION JTUDY - RAEZRITS

Stucy vy IRDC, Felwruvary 1E, 197€.

5 rdaute was. 76 on €ye irritent or ¢ corrocive cuus
oL -Lour wosel - n oxtremely ivritant subsiance to the £ye; not o - i

cor ..ve Sunctance.

Chlordane Tecnnieal (liquid). Study by IRDC, sugust 2, 197k. .
5 minute wash: /fAn cxtremely irriteating substance IR : !
2h-hour wosh: A extremely irritating substance. ' SRR

Alphe gawma chlorcane (solid). Siudy by IRCC, Septewber 15, 1971. :

.wa ¢ Totel score 12.9 2t 2h hours. Very sl ght coruesl opaeity

at 2 & k3 Hours in one sniugl.

~

rizl is an eye irriteat.

CHLCRDANE 30-DAY RALGE-FINDING STUDY IX iICE. By IRCC, Dcecezber 1k, 1GT1.

Cilordaace given to nale ané fcmole mice in fecd 2°. 5, 10, 25, 50, & 100 ppax.

Foot consuapticn valucs ant increcses in vody vweirhd were sinilar for all
groups. No-mortality was observed.

Pathologic findings incluceda hepatouaesaly in tiie 200 ppm males and femeles, ]
aad in 50 ppa rmales. idcroscopically, incscascd size of liver paren- :
chymal cells cecurred in mele mice at tone 10, (5, 50, & 100 ppm levelsg 1

ard in fomale mice at the 0 and 100 ppm lcvels.

i ATDIIO RATS. Ey Dre L. Ingle,

=~

CHLCIDALE 3-GENERATICH REPRCDUCTICH STULY

No gross legions attrivutatle to chiordane were scen iz ¥3b pups at weaning.

Y

I

Fieroscopie lesions in 3 nuns dyirg from chlordanc intexication included
marked cytoplaznie veluolation with pertial or complede craticn of gronules
toverd the ccll nembrane, ond coll hyperitrophy proninz t in the central and
nid-zoned region of lobules. Veeuclation was in mogt fastonces occospenicd by
cytoplasuic wargination in the some cc}l:w-»(Pcssibly ¢ azsural repounse to
-

inercase in cell volw.:c a=d no veducticn in quantity oi erioplasmic muterisls
or elieroticn cf cell functicas.)

—
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TECIZIZCAL CITORDANE TERILUAL REGTDUZ
Conducted by zmo/;ox' sscaren Lauorator;cc,

<47, IH REPRODUCTICH

Tecanicul chlordene termiaal rescidues were I » {or
0.0,

15 femalc clifeuens at cach of tae follewling levels
Total ege preduction, bedy weights, aversie €uy mcx‘htﬂ,
argd nro*cr" ;iotility shouwed no treatmeni
was conshtant isy esch treatwment roup.
behavior nor toxic symptons. ALl biru” vvrv"vcﬁ
appearci to be in good health ot th thC of zaerifice.
ALD CHRONIC
1 -HYDRUXYCHLORDE (B: nCUl‘J/G;.».u TOXICLTY Iii RATS. Stud K'g
cof Illinois; October 13, 1955.

Acute Oral Texicity ia Roteo: 50 (reater then k.6
CHLORDE=: L.Dso = ereoter Linn 2 52; LrGns K.
UXYCITORDEIE: "IDgq = 26.1 ngfke.
CHLCRDEXE CiLORIYDR IDwg = 2.078 grazs/kg.
7
Incorporaticn of lskjylroxycnloréane into the diets of al

2000, 1€0, 500,
following results:
1. Growth and fccd concump

250, 100, &nd¢ 00.0 pors per million for

2

niion were roxzel ot oll

2. Quantity of tect coxpound iarested sugpesis it
not cf sipnificance. Poseibly the compound is el

inated or clivinsted unchenged.

3. A one gencration reproduction study Involving s 1
showed no edverce cifects on fertility, litter si
survival end growhh cf young at any fecding level

Lk, Moritality ancng rets of all groups wes low and no

%, At 224G dayc, necropsy revealed no sross
be concideredé as possessi
for 22k days. .

6. Histopaiholegy of 2ll vizceral organs zfiter 226 @

’ negntive, except for the slight changes ncted whi
ceatrol rats. A conscrvative conelusion ig tnat

seen st tne 2000 and 1000 »nnu
be conzidered as a sigrificant paticlogical chong:

an te nsde with repgard to hepotic ce2ll enlargenc .t

SG=DAY SUB-ACUTE TCXICITY (F ALPIA
Bio Toxicdlopical Keseorch fissociates; Jonunry,

AID GAlTL, CHIOLDALE
1270.

200 povnd barrows were fod 300 npm alpha
At time of slaughter, no visible

£
pigs. Daring the course of study, no adverse effects or
noted in ony of the treazted pies.

related ailffercuces,
Deily observatiocns roven
tbo treatrent dn

watinolosy .
sing carecinogenic projerti =

fecéing level, cltaouy:

or gamua chl rdar
ayenats pathologj WIS OhS PG

004832

STUDY IR C:HICKEDS.

Cectuber, 1971

Pend ¢ontuaptien - o
ed no sbuoraal

ration and

By Dr. L. Ingle, Univ.

crausfkg.

yius rats at levels of :
5 A - < -
24 gays proauced the

clc.

:u:ulatfvc toxicivy is

sier degraded and elim-

sited nuaber of rate g

e, litter weipnt; or

rea] éifferences exicted.
The test cowpound connct

when {ed to rote 1

e of feeding was

1 were also ouserved in tuc
.ie cellular alterction

a possibility, caniot

. Tae came coaclusion

e

! BARRGUS.  Study Ly

e daily for 90 éays
In aay of the ¢ixz
gigue of toxicity were

g e e S LT
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CHROHIC TOXICITY OF ALPZA & CALMA CHLORDAUR T MALE & FEMALE RATS. Study by
University of Illinois, 1970.

20 psle and 20 femsle rats rcceived chloxdane in diets dzily for 2 yeors ot the
following levels: ,

Alpha chleordane: 5, 15, 25, and 2% ppa.
Garma chlorcane: 15, 25, 35, and T5 ppm .

o,

Alpua & gamma chiordane in 1:1 retior 5, 15, 2%, 35, and 50 ppa

.

Alpha culordsne: o sbunermallities in weignt goins were observed with the

possible exception uf alvha chlordeue fod v ale rats at 35 ppn vhere poor diet
acceptance reculted in loss of weight to these enimals. This was not intervreted
es & toxic respouase. Slight rc»aruatlon cf growth, opoin duc to poor diet
acceptence, emoag femzles at 35 ppm indicated carlier in the series wes erased later.
Goumrza cnlordanc: Growbh wog essentiolly snocsal fov wmolen and fewsles ot all

d;c tary levels.

Alpha + saorae chlordane in 1:1 ratlo: Growth was esseatially normal for meles
end fe:zles at ell dietary levcls. .

FCCD CULSUNPTICI:  was less
at 35 ppne. Veriations ormong
seem to be not related to des

+han that for controls for ol .pha chlordane males
fereles at various feeding |evels of alpha chlordane
ag

Thcre vas no significant differcnce in desths among any ,roups at an? level., A
nuweker of deaths were due to respiratory infections and not dose related.

ORGAN WEIGHT: WYWelpghts of nearts, kidneys, and liver wer: all within a normel
range and shoved no significant deviation from that of coutrols.

ELOOD: ALL blcod enalyscs and tests were witnin the norasl range and showed no
particular or significont dififcrence from contrcl rats. lione of the tests for
hemgtoerit, hewcoglcbin, erythrocyte count, leucocyte cout, blood urea nitrogen,
blood glucose, serum alkaline phosphatase, or glutamic-p, ruvic transanines
suggested detectable organ inflammation.

URINE: All tests and exeninations were within the normal. ronge, and not signif
cantly different from those of controls., Tests end exam neticns show the urinary
system to be {unctioning normally.

PATHOLOGY: THeeropsy rovealed no cvidence of proos patho opy with the cxecption of
two coatrol msles and onc mole receiving alvha + pommu cllordane ot 25 ppm. “hese
three rats shoued large fibro-adenomas.

With alpha chlordane, no micropatholezy was obscrvew ot 5 and 15 ppm which
could be considercd relnted to alpua calordanc. Two nmsles and one female at 5 pea
and one nzle o% 15 pom showed evidence of chrenic weopir:rtory disease. At 25 ppa
minimal comprecsicn of sinusoids due to slight hepatic ecll hypertrophy wers noted.
o other liver cell slterations including cytoplasaic nmaygination were observza.
At 35 puu the steve noted sinuscid compression wos slight to mederste. ALl oihaer

organs uere ncrral except for the abvove noted respirator:” infections. 5

[BEST AVAILRBLE COPY
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Gauuna chlordane:  All crgans for rats of 2ll dielery levels ox rcpt liver of
those at 75 ppa were normal. A mele and a female a2t 75 ppa shewed chronic respiretor
Giccase, bub this was connidered not to te cUlordanc relolcd. At 7) ppm a8 fow-

fhepatic cclls in tae centrclobular region rowed cytoplasmic homescneit < and sdme

shcwed perinuclear vacuolation. These obocrvations weve oox"'vc*c” tc uo 51t
in reloticn o 211 eells i the secebtlicas. Tepatie cell hyocvbrepnys was mininwa

ond not signiilcantly dificreut f{roum fhat of controls. ut,ec OTEENG WOre noracl.
Alpka & Gowsz Chlordanc 1:1 Ratio: Livers from rate ob 35 4 50 ppn cnoucd clight
cytoplasmic hemogeneity of hepotic cells in central & 2 ol regicns. Alsc ¢)ipght
P

cytoplosnic margination was cbserved at 5C ppﬁ- Other o;hn;u were normal except
for lungs of one farale at 15 ppm and one at 35 ppu vhichsiwoved evidence of
respivatory discose. Ageoin, this was rot considered to b caused by the test
conpounds. '

‘ALPHP & GAIMA CHLCRDANE CCilCLUSICH: The stu.y stromgsly suwports the conclusion

that when ranked in order of toxiciiy to ra u, alpha chnlox ane is firs
tOth), follovwed by the coubingticn of alphe & gemma chlorunne, ond finglly gammo
chlordanc, Tﬁx,hﬁ:murc, the chemiesls, waether alone or cordixnetion, produced
cell elteraticus ouly at tnc higher feecding levels ovor tiv: tws yeor perlod.

firet (most
3

1

THO-YEAR CHRCRIC TOXICITY STUDY I¥ THE LZAGLE DCG. Stuldy "y IRLC

Twenty-six: male and 2€ femele youns pureblicd beagle dops wire fed chlordane at
levels of C.3, 2.0, 15.0, cr 20 pou. A 12-nonth interim rcport (Octuo 1905)
showed no compcoand-related zross nathologic lesions in any doss neeropsied Grran

weiphts of trosied dogs alsc siere ;Jtlxa tfc noruel range. At 72 weexke, four dogs
at 30 ppm were returned te the control dict for the remain cr cf the study. Cur

Dr. Mary <waife roviewed deta ot the complobion of the twoe vesr study. (The dofo
vere submitted for review by IDA's Advicor: Comuitize on C lordsnc Tolerznces. )

The data Semonstreted no effects Gue to chlordane on behar or, aspoarance, mortality,
body vweignt, or foodé conswiplion.

Concerning histopatholosy, changes which were considere » nove possibly been
copound-related were found only in the dogs from the 3 v Gosace group ané
consisted of brown granular pignent in the eysonlacn th epithelium of the
renal convelute¢ tubules and in bhe liver parenchymal ce]l*. Sircilar pigment is
not unccmsoaly feund in thé kidneys of centrol Gogs; howev i, it was felt that the
guantitiez seexn nore were greater 'b nan found in coatrols.

O 2
"a [
o

>

Increase‘ iiver veignt relstive to bocy ueipnt occurred at 2 yesrs iam all dore
] & J 2 J

30 ppa, in & of 8 at 15 opn, and in oll b dogs, formerly at 30 ppm, vhich ha

teen withdrawn fiom ehlorxdune dosar~ ob 72 weeks on tosk. 1wwise, compound-

reloted incrcascs in relative liver weipht were zeea in bo iz ¢ mzle and o femol
dog at 30 opm, Xxillea at 1 Jcaor.

Hieroscopic exasmination cof tissuec In dogc killed at 2 yeo:s sZo ed compound ~
rclated chonges eonly in the Yiver. IhbJ occurred in 4 of & do;xs at 15 vpm, in 3 cf
dogs ot 30 ppm, snd in 2ll b dops which haé been rouwoved f£ium Lul&”aaﬁe 8 montns

tefore end of z-your feeding period. Liver changes co:szs’ed ernlargenent of
ceatrolobular hepatocytes with vacuolation and margination of ccarse cyitoplasuic
rraaules. Oil-rcG-O-gtainct frocen sections of liver Gld :ot shicw lipic in tie 6
balloonea hepstocytes. ilor wes there ncerosis. Lesions sipeered to be cnu ally,

A groups. One (uf 2)

1.pes
severe in dogs LJ the L5 poa, 30 pun, and withdrawa-froa-3( do
nius scme liver cells

éegs et 30 ppm, killed at one year, had lesicng oz dencribed
vitn eytoplasmic ayaline todies. {
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Irncidence of nodular hypevplesie ot the 25 ond 50 pwm leele vwas sig ""‘wcaut;"
2

. ’ Chlowinae, we e

- @ 004832

No-eficel lcowvel in dogs: 2 vma
[ &3 LV R A

Effces lovel in doge: 15 pon. Effcet consisted of coumpound-induced uiercoscopical
aetee able legions in livers of o mojority of dogs killed aiter 2 yeers fOCULn& of
calor.ane at 15 ppa. ILiver hypertropny ul o occurrad.

EIGHTEZ ~KCITSI CRAL CARCLIUGEIIC STUDY I¥ MICE. Dy IRDC, Decewber 1hi, 1972.

Chlordanc was adminisiercd to 100 mele oné 100 femcle mice at dosage levels
5, 25, and 50 vra. Liver nodules or masses which were clessific histologically
as nepastomes occurred in 5 mice from the untreatcd control srouw, sl mice from tae
250 pom 2-Acctaunidofluorene group, and G, 12, aud kb nice, respeetively, from the
5, 25218 50 pom chnlordane feeding groups. This lesion wis cLerﬁcuer~b 3 by a

1. ~

usually well dif’cr°ﬂtL +ed adenowctous proliferstion of small cells resewbling
nepsiceybes tus with slighily more tasophlliceyioplast ond 2 highsr nuclews-
eytoplacn retio. Tne mode of grouth wes cxpansive ag was the Lyperplastic ncouTe
or infiltretive, displacing ’auaceat nornel parenciyiae

Statictical analysis failed to shov 3 sigaiii
in any of “he groups fced chlorlane whern ccmlhrra to The it

5
-
&
bt
2
[0}
l—-

L1

i
catcd coatrol oroup.
va

irereascd (p=iccs thon O.u1) over contrel levels in mole angd femole mice.

sile
ineidente of aepatons was lowcr in the 50 ppm group tasn in the uatrested cont~
z
)

cl

Zroup, it should te noted that-carlier deaths, prooebly . rom ciolordone tox1c e
had umarledly reduced tice population ot 50 ppm; henee o fir smaller nulter of uice

sas actunlly on sbtudy in this zroun during the portioa o taeir life suan when

[*3 N
they would be uost apt o

NUTnG:TILImY' Work By e 20, ad Re Ring, supported by
2 Cansdian llaticnel Reccurel Counct Lrated btoat ehloréerz is non-

mutagernic in vacteria.

. Z 7
CHLORDAIIE PILCT RABERIT TERATOLOGY STUDY: 3LMZDmmem1Wl 0048“5
Four ravbits were trcated at each dozage leovel I» ¥
of gestation: 1, 5, 10, 25, & 30 ag/kgfcay. Coc e
28%h doy of gectotion.  Two robolts &t the 25 mg/k-/ © - osage level showed o
gnd cgehexio dwrlag latter days of !cctau on. Tureo zobilts at the 50 mg /’”/Q
dosage lovel showed ataxia, trawors, hesd jerks or e.nvae sions qu r;nc tuc perics

L pr

om the ta through tihe 18tsx da

arean s :¢tions were dcne on tn
da
A

aXLae
a2y

9f corpound administration. The numbc cf rabbits delivring prior 42 tewu wos 2,
3, end 1 at tac 19, 25, anc'. 56 mo/iefdry docage YLevzle pcotively 5t robniis
in the contrel group and at the L.and 5 mg kg/ﬂ=r Goeonee levels ma Lntx nad or geincc
body weiphte liost of the rabuits at the 10, 25, sud 50 ug/m*/uay dosagse leveis

maintained or shiowed lcsces in body welipht.

Cn the vosis of findings ot necropsy exaninsticn, doees from the 1 and 5 mU/Ah/day
1 vele were conzidered free of compound cifect Gf a severity which would preclude

satisfactory repruGuctive perforaance,

nciocacc of hcpatom:

w3
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Registrations of chlordane for certain uses were suspended in notices
dated July 29, 1975; December 12, 1975; Deccmber 2k, 1975; and
January 19, 1976. Fot included in the suspended uses was the use through
subsurface ground insertioun for termite control. In the utatement of
findings (FR Feb. 19, 1976) it was recognized that say soil {and con-
sequently, water) residues of chlordane which night be found are most
likely the result of chlordsne epplications for control of lawn and
garden pests -- 8 use nov suspended. .

RECOMMENDATION: Based on date supplied to Toxicology Branch, and as per
oxder of the Administrator in exempting use of chlordene for temmite
control from the chlordane registration suspension order, Toxicology
Branch has no objeetion %o registration of subject product for termite
control in accordance with the proposed labeling supplied.

Ol O st

Roland A. Cessert, D.V.M.
Toxicology Branch

RE éw\o EC ?{«z-[??
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