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. They are driefly outlined and "noseffeck levels™ for eech estimatod below.

Petitlans Coatrol Braech (3C#13) June 20, 1962
ot PRI . . . g J

Dy, Hw L. Qnﬂ‘&u ) . o

Diviatom of Fhatmocology end Toxlcolegy

Peritions Review Jranch (SC=%70) .

Chlordsnes Toxicolegical evaluatlon of oaw vot reproduction end
chronie dog fasding otudies in connsction with assesalng szfety of
present tolersnces on chlardane,

Velsicel Chemicel Corporstion
Chicago, 11linnin
(AF 1%227)

Intvreduction?

Threa vears e30, the “Sdvlsory Comaittea® om Chinrdae,” made cxtensive
teviow of svatinble iuformation on idsntity, toxicity, and neozge of
chiordane. The committes vecomanndad that the tolerancss: ¢ chlovdane
be contiouad mt the awxfzting lewel of 0.3 ppa unlezs eviderce of new
atudlag then undervay or othern done in the future should provide
evidence of potential harard.

Following thig, the Feud and Deug Adrinistratfon logslly rastricted
contont of the herschlorosyclepentadione intermediste in chlordans ts

a vexleers of i, The inteveediate wan allegedly resvonsible {or greatoar
toricity of chlordme mamufretured before 19%0) than that made since.
Ezcept for speeifying thls Irpurity limit jo chlordann, P04 wado no

change in regalations offccting chlordsae tolarances then (196%). s
Thesa studiceescat repmt!an ard dog ahrontc fredingeesre wow complete.

in cratustion of sploty of enisting chlordans tolevances 1s then sude,
based oa reasaits of thase studies sad on other evallabla information.

*Cf. Report of tha Food snd Drug Administrationfs *dvieory Cocmittce
tppotated to Review the Propossl to Repeal the Tolorances for Restduss
af Chlordane on Cortain Prults snd Vegotsblas and to Esteblich a
Tolerance of Jaro aw Bsch Crvop Lizted fan Festicido legulation Sectloan
125,22, Februnry 2%, 1363,

.
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Eblogdans Reproduction Study » "pts

Juna 20, 1968

Durstient 3 generetions, 6 litters (plus a smell (ca, halfentsza)
’th x’tt'r}. R

Levels Fedt O, 0.3, 3, 15, 30, anc 50 ppw of “techateal”™ chlordens
(levels chocked snd confirwed by analysis of diets).

thesbors of Retal 10 males ad 20 femeles/group.

Indaxess

'oto K_G.I-” V,I.m

Phian

Leyol fad (powi=, O 0.1 243 20 £ = 203 31320 K

S 73 70 7% 75 70 - 73 8% 18 77 14
76 70 65 B 70 65 B2 76 87 87 7
36 80 75 70 75 7% 6 19 7 79 74
%15 75 75 7% 86 83 33 % %
80 75 10 BO 15 75 6 68 T 65 8
80 85 15 79 80 19 83 74 g0 as
8 -w
9N .
95 .-

*Performad by Dr. L. Ingle of Universtity of Illinols st Urbasa,
*FIs x Gole » por cont littors of palrs meted.
*h2¥.1. » por cant pups elive at 3 deys of mumber born.

"***F3 1 48 {rom parental ?n femalas on 40 ppw chiorisces
F3°2 1s €roa parental FoO females removed from chlordsne
nner wenpning of F b ll&an; and ¥, 0 is from pavental
!‘, favalo control}. Bresumably, Eg&:ln wers brod to
m?e:don sinllar dietory fntrke, but this iz not explicitly
etated,
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300

®1.1. = percent survivors et 21 days of pups allve ot & days (lesa
nutber kilied thereafter to veduce litter sire to 10).

**Tve (of 17) pups deaths sald to bo die to chlordana.

4 Fourteon (0f 14) pupx dasthe sscribed to chlordans,

#vitNine (of 10) pups dead of chlordane.
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dune 20, 1968

v

Yuabep Py L

Leval Fod (ppm) - 2 2 3 22 2

Litter
ylﬂ‘rab’ inc. - 9.3 | 9.7 9.3 9.4 9.2

1 4
¥

1 6’6 k] - - - -
ch % - - - - - .
F. 0 10.6 - = - - - b *

3e

Rgoplaemas ‘Hone attridutabls o chlordene.

Rintopathology? Megative excent for those 6Q0=ppm puns which died froa
” effects of chlordane. For them, liver cslls of the
centrel ronz showed slightetoeimadarate peripharal
coneentratisn of cytoplascie gravales snd pervinuclear
wacuslization. Souwe cenkvulebular and midzonal ¢ell
hypertrophy ozcurreds fung Ciseue shoved vesculax
eongestion 2nd smsll areas of herorrhaga.

Fortalitys Tone in parental rate ascritbed to chiordara. Of puns,

' . decd of chlovdme (and, slse, following intorefttsnt
exposure to high Irequency sourd which cauged hypere
eneltability and cenvulsions), tuva were from Fy, sy
14 of Fyy pupsy and 9 from Fy 2 pups, : ,

Foeeffect levelt 30 ppm.

Itfect levels €0 ppa (affoct consisting of decressed L.l. and grestly
Increased =urtality of pups from chlordane intoxicetion
tn F,  litterg slthough F, 1 litter 42 not part of
”:laggsrd" reproduction tafit, effects bure were inersased
wortality of pups, decreazed litter afro, and slight
1ivar hypertrophy iun pups.)
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Study Ferformed byt  Internstionnl Research and Development Corporstfziy,
Hattawan, Michigan '

Humbezr of ‘nimalss Total of 23 fomale end 25 wale young, purebred
besglas caed.

Feeding Levels! 0 (10 andmalzn), 0.3 (8 gaimola), 3, 15 (17 eninals
: par level), and 30 pre (14 cnimals) "refercacas
grade (pramummably tochmical) chlowdsng” fed.

Dyrstiont 2 yuses overall. 2t 12 mooths, one male and one
feurle Lrom coch Qictary group were sacclficed
ard outopnsled. .t T2 weeks, four dogs et )0 ppm
were yeturned to tha control diet for remsinder
-of gtwldy.

Sehavior, Appasrancet Ro effects due to chlordane in this study..

Hortalityt ‘ Regetive, One male dog st 30 ppm wvas sscrificed
at 12 months heceusa o5f severs devmatitis, proe
gresxive from time of first sprearance st 13 woeks,

dody Veight! Ya effects dec to ehlordzne ccourred.

Faod Conuumpt fons No significant effects dua te chlardane.

Orgem Yeightt Inereansd 1liver weight rolative to body welipht at
‘ 2 years In sll doge st 30 ppo, in & of B 2t 15
ppmy end in all 4 dozx, forwmerly at 32 ppm, which
had deon vithdrawn {rom chlerdsns dasege at 72
wacks on tests Likewlse, comvounderelatad incressos
fn relative liver weight =zeen in both a mais end 2
female dog at 30 ppwy killed st 1 yesr.

Elinical Laborasoxy Tesgss®

A1l hematologlical valueseshemglobin, hamatoerit, totsl and diffevential
Lrokocyte count, reticulscyte count, and erythracyte sodimontation
rateeoungficcted by dietsry chlordzne In this study. Fo ¢ffect of
chlordans on siasna levele of glucese (festing) ar urea nitragen, Sordare
line decrexse §n both total serus protein and in slibwsineglobulin vatie
only in femnion at 30 apo at 24 months on tast. (Cf. Tadle 12,) Liver
function tosts (ssrum glutamiceoxpiic transaminase, sarum glutand pepyravice
tranzaninase, thymol tarbidity, cophalin Floosulxstien, bromsulfalein
rotention, prothresbin time, and perur laectic dshydrogsnase) showad no
effact due to chlsvdanc, exonpt in fsclated instanc e, eStefly fn doge

Wlce attached tablos for suwmmary of results of seleoted testa at
selected time intervals.
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Chioedana . o fw Juna 20, 13¢8

Cligical taboratory Tosts (Conted)

et 15 or st 30 ppwm. (Cf, Tebles 3e8.) 4lkaline phosphetass, on tha othar
hand, shoved apparant doseeralated Sncrasze st 21) levels of chlordane
fnteks above 0.3 ppm in male ond feomale dogn ot 19 and at 24 monthaey
difterencas {rom controls vers ntgntficant (p < 0.05) for dogs ot 15 and
at 1 ppe, (Cf. Table 9.) FResults of urinalynis, including gluoosa,
albuomin, md BYlirmbin asxeys, tast for oceult hlood, and alcmamic
axsmination, were naegetiva.

Storages Mg dsta glven®
¥rrgholiam Yo results lncluded,

Liver Monsyt fegative for eopn dogs (1 wole nlus ) forale) at

S 1 month 2nd st 3 monthy. 7t & moantbw, ! oale (of 1)
20 2 femalas (of 3) et 30 pom had acosiasphilie
homogerscus hyelineg bodles {n the cytoprlase of tiver
pavenchymal c4lls, Tuo dogs st 15 prey showud ne lliver
lotions at ¢ manths.

Rigtopathelozys Micrascopic exsninstion of tiszenes in dog killed at
2 yeart, showed compounderslsted changss only ia the
1ivers They ocourred fn % of 8 doya at 1% ppm, im
£ of 4 dags at 32 ppmy, end dn #11 o Jogs vhich had
been removed froe chilordeae § months bhefore end of
2avear feeding period. Liver chaouss consisted of
enlargemunt of ecntrolobuler hepatveylzs with vaeudlew
tton and varginetion of coaree cytovlasmic grenules,
0f leradeluatained froren gections of liver 4id net
showt 14pid n the "halleoned hewtascyltesd. Nor wax
there necrosiz. Lestons rupoaved Lo be aqually asvers
in dogr In the tenps, 30-ppm, and wilhdrovnelroms
30erpm grouns. One (of 2) dogs at 10 ppm, killed at
S0 yanry bad lesions 2z drsoribed plue nome liver
celln wvith cytoplesnic hyaline bodiee.

Howeffact favell 3 ppu.

Effect levels 15 ppm.  Xffect coasiated of comsoindeinduced, wmicros
scoplaelly detectable lesions {n livers of a mmiority
of dogs killed 2ftor 2 yercat fecding of chlordene at
1% prme  Liver hypartrophy alse ecourred,

“Nigwever, Velsicol Chomical Corparstion, apsnsor of study has ssenlen
(0.8.5 of pariaesl fat) frow this dog study {and, rlso {rom rat veproe
duction atudy) to be asnslyzed. They will jaforwm ue shortly of eny
available resulte (Dr, M, Elsler, Tazioologist st Velsleol, te M. ‘nalfa,
U#T, ver teiephons on Fprii 19, 19068L
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Clinigal Lsboratsry Tests {Conttd)

Conment - These effacta (liver) appear not to be wmorely signs of

: s physiological edaptation procesz in that no evidance
of thatir reversibility is prasented. Strong wiggestive
evidence they are not roverzible is provided by the
fatlure of dogs on 30 ppm chlordane, liver lzsions fa
diich were a2 sors severe than they were In dogs at
15 ppm, to show avidence of raversel af lesions sfter
8 months off a chlordanescontsining diet.

EVALUATIONS

"howeffect levels™ forx technleal chlordane ax presently (at teast from
1965=0n) wanufacturad sopesr to he 30 mpm (Y wg/kg body weight) for rat
geproduction sud J ppn (C.073 mg/kg body welght) for chronic dog feeding
study. Although the Cowvittea® 4id not evsluste Dr. logle's chronie
rat feeding study doma In 19354% ag nreviding a dafinite “noweffect
level,” it did conelude, “...there (is) justificacion for sccepting st
lesst 2 ppw wnd vary likaly a substentially higher {igure ss & noweffect
level fa the rat.”

Thus, 3 ppm eppeare to be the “aoeeffect level®” of the mors sensitive

animl spocies, the dog, and 3 vpw or higher “moweffiect” for the ret.

Tha ADI would La 0.01 cpe, whole diet besis; 1f & 1C0wioml sefety

€sctor iz used, :

For a €0vkg man, 0.03 ppn ® 1.5 kg dlek = “torel ADI™ = 0,045 ma/dey or
b ) 000675 mp/kp body wt/day. 3By wxy of compsrigon, a

£0 kg body wt

tiguce of 0.001 mp/ka/day is given ns the ADL for chlovdsne by & recont

WItD/E M) veport.Rve

The portion of the humsn J.5. diet presently covered by tolarances for
chlordane st 0.3 ppm §3 mhout 31.4% or, roughly 1/3, 2n the averege.
Thus, 0a the averscge, the theosrvetically maxioum sorsible Intehe of
chiordane by a human being in the U.% e (9.3 ppa x 1/3 =) 0.1 opn
(vholeediat basis). Ihis $e 3 x the ADI, :

*Cf. “Report of the Food snd Orug Adsinistrations *dvisory Coumittee
Appointad Co Review the Tropesal to Henesl :he Tolersnges for Raepidues
of Chlordane on Certafa Fruits and Veg:tables and to Estsblish a
Yolarsace of “ero for Eech Crop Listed In Festicide Regulation
Section 120,22," dated Fabrusry 21, 1963. .
¥¥gnd made avsilable to the Compiittee as Rxhibit 4C fa "A Digest of
Informstion Relating to Chlordane,” furnished by the Velsicol Chamical
Corporation. .

**UCE. "Ovaft Report of the 1967 Joiat Macting of the FAQ Yorking Party
of Uxpert Comeittee oa Testicide Residuas, feme, 4ell Degoxber 1967,
dated Jamnuary 10, 1968, p, 1, /ppendix IlI,
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" EVALUATION: (Con_t 13)

intake of chlovdane by humena 1n the U.5. wum regerded by the
1963 Advisory Comaittes as constituting only a fraction of the theorate
‘fcally maxiaum posaible tntnke. Iha eonclusion was besed both on vary
low figures {n warious totel diet {“markotebasket™) studies for chlordane
content and on "lack of detection of chlerdane” in a sertes of 300 huwnen
€at somplen (from J.%, residents) analyzed then. .

Assoys of current totsl diats in U.S. fadicate zctual chlovdene intake
to at1i]l be relstively very low. '

For exmple, in sualyess of total U,3. diets coverting June, 1956,

through 4oxil, 1967, chlordane was noted ps velog present in only 2 out
of 360 food composites exsminad.® On: level wme 0,02 ppo and the ather,
.000% ppm. : ' -

Since semoles were collected from 39 different U.%. oities, this
aggests virtoel absence of chilardane fn the sverszge U.5. dier., (It
dous not, of course, mean chlordana mzy nob or will 1ot oceur La vertouvs
individuel dlets.) '

Wey therefors, 6o not reogzsrd resulits of thess toxico .ogicel studfiaes on
chlozdane as showing evidence of potentist harard to humrns in the U.S.

ruch that present {(April, 1963) tolerances for chlordmms $n rew agricultoval
cormnditiea should be reduced or ropealed,

¥o do sugpest s odditional desiradle toxtonlegieal !nlornetion to help
assess mafoty of chlordane intoke, 2 determinrtion of the “noesffeot”
lavel, on chronlc Leeding, of chiordane to & memaal uther thun the rodent
with rospect to $nductisn of "liverwprocessing™ entyties.

*Harting o Jop ond Luggan, Re 2., “Festicide Resfdues In Total Dict
Samples (111}, Festicides Monitoring Journal, March, 1963, Vol. 1,
Pps 11e20, .

Acknovledgments #r, Thomas ¥, Berry and Mr. J, Yinbush kindly provided
aasistance in checking and intersreting velues for verious labaratory
anelysis frum the chronic dog studyg Potitioner rent these as g complate
computer printesut comprising about 490 pagen. .
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Although ao analyses of humen tissues directly for chlordane are known
to be extaat, a recent peper® suggests the intriguing possibility that
prosence of chiovdane in fat esy bave been domonstrsted for o lurge
sunber ol human autopzy ssmplos collacted in the DeSehs :

AJDRRD MY

Ye infer this for the following rensonst

1. A peak in the gas chromatogrems (with "rolative retention tiwe” of
1.20) tdentica] to that for heptachlor expoxide oecurred in #ssey
of avor 300 sswples of the suthors! series of lmman fat ssmpias,

tuch penk was shown in cartain sawmnlec of fat axsmined by thimelayer
chromatography {or snelyzed by colorimetric mathod for boptachior .
spoxide) to consist only pertially of heptachlor epoxide. ‘

Finally, Velsicol persoanel,*® in analysis of tiseues from ¢hiordanee

_ fed dogs or rats, found that & peok in gas chromatograme ubleh was
first thought to correspond to beptachlor epoxide was, in facz,
chlordane, per 2%

S{ace thess fat caxples analyred by Roffman at,al, were collected fn the
period, 1962 through 1966, if our inference ig correct, there is evidence
for possible prasence of chlordane in fat of trmans 1o the Ud3.4.

By extcasion, chlordsme wust occur In the diet fn finits, but uninowa
| qmountd. i . )

Velsicol people {conference of May 14, 1968) mentioned finding s 331
ratio of dletacry chlordsne to chlordane in fat of yata fod ft. I
true, and 1f the retio for mans 1s of simtlsr magnitude, an estizate
of chlovdane contmnt of the huween diet could be mede folloving sasey of
buman fat samples for chlordanai such estimata wauld, of course;
specalative et best,

*ioffaan, W, Adler, He, Fiahbein, We 1oy ond Bauer, Fohoy "Relation of
Pesticide (oncentrations ta Fet to fatholagical Changas in Yisguen,™

Archives of Yewlrommoentsl Heslth 135, 758-6% (1947).
MCE, wemo of Tonference of Buresu of Scignce with persoas from ¥alsicol

Chemicel Covporstion oa May l4, 1963, by H. R, Gities, fiied im OFT
folder on chlordane. .
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oXable I
~Degs. Lotal seree protein 57100 ui).

. Yalsa sl Qwos., llgon.  2Amen,
2o shiexdanst o Sel 3.8 [

0.3 4.8 5.7 6.1

° 3 $.0 S.B G.b
1% 3.0 6.2 64

30 4.9 3.3 8.1
Eonsles pst Szpas  12.g0p.  liien,
ep.chigedanst 0 4.9 3.7 8.3

. . Q.J ’.l 50’ 503

3 4.8 $.6 6.3

1% he 6.0 6k

30 s.1 .4 S.8%

1.1
1.0
1.9
1.3
1.1

Ca96
0.76
0.87
1.0
1.0

1.3
1.3

1.2 '

1.1

1.8

1.3
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2o shiordang? B ' 8.1 16.4 16.3

0.3 210 16,0 12,3
3 . 1t 13.% 1t.cv
13 20,0 12.4%% 12.8

30 20.9 15.7 T 100

:t:preasad as SigmaeFranksl units/
@l F{Fars ik el

L

1 8

Al

¥
0.3 1%.6 20,0 10.%
3 17.8 1,014 - 170
13 20,8%% 17.0 17.2
‘ 30 18.3 20.4 20,5%*
_Enmales gt | Lamoss  Alwps.  2zes,
2en ghlordsnas o 20.0 16.6 18.7
- 0.3 4.3 15.2 12.6
2 1%.0 L 13.3
. s i8.2 13.6%% 15.8
3 18.6 34 18.3

*xpressed as SigmseFrankel vaits/ml.
*t¥slue g1ffers sigaificantly from control value st p < 0,03,
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Chletdmov R YR June 20,
» ~f2kle 3.
Hales okt JXEes,  ls.mts
" ssmchlodsnet . © 0.8 0.7
0.3 1.1* 1.0
3 1.1 0.6
13 0.7 0.7
30 1.5% 0.8*
Eemalen ats J2mezs 24008
e shlgedanst o 0.7 0.70
0.3 1.00 0.63
3 1.1% 1.2
13 1.0% 0.80%
3 1.3 0,80
_Dogs = broasylfslofn xsteation gt 30 sioures (5D,
L s Q.en2. e,  Ai=ets
e chundrast ¢ Ce7 2.1 2.3 '
: 8.3 0.9 1.2* 1.5
3 1.1 2.0 1.8%
13 1.1 2.9 1.7
30 1.0 1.9 2.1
Igaslea ntt 2.8, J2mes.,  Zhmas.
. prm chlordanet ] 1.0 2.0 1.9
0.3 0.5* 1.6 1.4
) 0.9 2.3 2.0
13 0.7 3.2 2.3
20 0.9 T g 2.6%

"7alue differs From control velus st p < 0.0%

1963

004830

12




i Lo S puass
k - ~ June 20, 1968

0.3 7.0

7.0
- 3l 8,3

dZ.zox.

-

1.3
7.3

254 mos,

Fgmales a¥t
23 ghierdamgt O 6.3 7.0

0.3 6.0 6.7

3 6.3 6.3
1% 7.5 7.9 )
30 8.0%* 2.0%

Wahﬁ $s significantly different frow control valus st p < 0.0%.
~Snittoy buk ot o < 0,06,

dslsz okt

Lo chloxdanes 0 143 118
) . 0.! - - .
k § - -
1% ,
30 115 118 -

- ®Welup dilfurent from control value at p < 0.05.

13

5 L
i i : i L s i
= : - Sl o o 2 =0 o :
A P
0 R JLpsie 5 s f .
5% e S }% ‘i&%“ 1 % o }A@ e
5 ot Ay ; 3 P i
9, o 7 9& £ b i 2 : v it
s B % st & o
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b i .
i . * dghle d
0 Halsgaw 18 mon,, 248
2onghlordang® o 3.0 2.0
0.3 &, T 2.6
3 §,3%® 3.3
3 13 16,57 9,3%*
3 N L 23,9 Yo, 0%
Jezales gt | 2. mone PLE 18
el o pra chlordangt 0 5.0 3.2
Lot ; : . . 0.3 3.3 ;.1
: 4 . 3 7.8” 3.3
‘ 15 1%.6 T.8%%
. _ 3 21, 7% 11,3%*
: ey , *Tanransed as King=Armstrong units/ul.
: *iyatue §s aignificantly different from contyol walue at p < 0.05.
e . IITiHBlunenthal E
A ,
A cal
o 5Catl)
970
5C=950 (iore Jacobeon)
Sy We100
g H M.Queifatmmt 6/20/63
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