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| . DATA GAP STATUS

Conbi ned rat: Data gap, inadequate study (see "Oncogenicity Rat"), possible
adverse effect indicated.

Chroni c dog: Data gap, no study on file.

Oncogenicity rat: No data gap, possible adverse effect.
Oncogenicity nouse: No data gap, possible adverse effect.

Reproduction rat: Data gap, inadequate study, no adverse effect indicated.
Teratology rat:Data gap, no study on file.

Teratol ogy rabbit: Data gap, inadequate study, no adverse effect indicated.
Gene nutation: No data gap, possible adverse effect.

Chronosonal aberration: Data gap, inadequate studies, no adverse effect
i ndi cat ed.

DNA damage: Data gap, inadequate studies, no adverse effect indicated.
Neurotoxicity: Not required at this tine.

Not e, Toxi col ogy one-liners are attached

** jndicates acceptabl e study

Bol d face indicates possible adverse effect

Fil enane: SB170CHL. J&2
I ndex by Vdv
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1. TOXI COLOGY ONE- LI NERS AND DI SCUSSI ON

COMBI NATI ON (CHRONI C + ONCO) RAT: | nadequate study for combined, but is
adequate to fill oncogenicity data gap. See "Oncogenicity Rat" bel ow.

CHRONI C RAT

-021, 910031; Title: Albino Rats Subjected to al pha and gamma Chl or dane
Incorporated into the Daily Diet for Two Years; Lab is not clear, 1970;
Chl ordane (purity not stated) fed in the diet at 0, 5, 15, 25, 35, 50 and 75
ppm for two years; potential chronic liver effect (liver hypertrophy);
potential NOEL for al pha chlordane = 15 ppm for gamma chl ordane = 35 ppm and
for 1:1 mixture = 25 ppm UNACCEPTABLE (i nadequate nunber of animals, pathol ogy
not included, no analysis of dosing material, no justification of dosing
| evel s, intercurrent disease), NOT UPGRADABLE. J.R Cee, 5/17/85.

-029, 24546; Title: Chronic Oral Toxicity of Oxychlordane in Al bino Rats;
Vel si col, 1973; Chlordane (purity not indicated) given in the diet at 0, 0.05,
1, 5, and 10 ppmfor 109 weeks; 50/ sex/group; norphol ogical changes in liver at
hi gh dose level; no increase in incidence of tunors reported; tentative NOEL =
5 ppm UNACCEPTABLE (no individual aninal data, no pathol ogy data provided,
excessive nortality at high dose level), NOT UPGRADABLE. J.R Cee, 9/9/85.

-025, 16946: Review of chlordane toxicology. Chronic effects on |iver
i ndi cated wi thout clear reference to study of origin.

CHRONI C DOG No study on file.

ONCOGENI CI TY RAT

** -023, 16931; Title: Thirty-nonth Chronic Toxicity and Tunorigenicity Test
in Rats with Chl ordane Technical; Research Institute for Aninmal Science in

Bi ochem stry and Toxi col ogy (Japan), 12/1/83; Chlordane (technical, |ot
B-9129A, 100%; fed in the diet at 0, 1, 5 or 25 ppm (nonminal) for 130 weeks;
80/ sex/ group; oncogeni ¢ and chronic effects on liver at high dose |evel;
tentative onco NOEL between 1-5 ppm (nominal), system c NCEL, not denonstrated;
originally reviewed as UNACCEPTABLE as conbined study - high nortality, no eye
exam liver disease in males as a conplication - (J.R GCee, 5/21/85); Upgraded
t o ACCEPTABLE oncogenicity study by rebuttal (see -036 bel ow) and second
review. F. Martz, 7/31/87

EPA 1-liner: Supplenentary initially but upgraded to mni num Oncogeni ¢
NOEL = 5 ppm (i ncreased incidence of benign hepatocellular) Systemic NOEL = 1
ppm (i ncreased incidence of hepatocellular swelling and hepatocel | ul ar necrosis
in males).

-036: Rebuttal to 122-023, 16931: "Thirty-nmonth chronic toxicity and
tunorogenicity test in rats with chlordane technical ;" Research Institute for
Ani mal Science in Biochenistry and Toxi col ogy (Japan), 12/1/83; chl ordane
technical to 80/sex/level with 8/ sex/level interimsacrificed at 26 and 52
weeks, with termnation at 130 weeks (2.5 years); hepatocellul ar nodul es
("adenomas") with reduced survival beginning after 116 weeks @25 ppm NCEL
between 1-5 ppm hepatocellular swelling and necrosis, no NOEL. Upgraded to
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conpl ete and ACCEPTABLE as an oncogenicity study; not upgradable as a conbi ned
study because no opht hal noscopi c exans were done. F. Martz, 7/31/87.

-020, 910028; Title: Bioassay of Chlordane for Possible Carcinogenicity;
Qul f South Res. Inst. for NCI, 1977; Chlordane (94.8% fed in the diet for 80
weeks at 0, 121 (females only), 205.5 (nales only), 242 (females only) and 407
(rmal es only) ppm-Tine Wi ghted Averages, fenales initiated at 200 and 400 ppm
males initiated at 400 and 800 ppm 10/sex in controls, 50/sex/group in
exposure groups; 29 weeks of observation after dosing period; no adverse
ef fects reported; UNACCEPTABLE (only two dosing |levels, changes in the dosing
| evel s, inadequate nunber of controls, inadequate spread of dosing |levels, no
i ndi vidual aninmal data, problemw th autolysis of tissues, no tables included),
NOT UPGRADABLE. J.R GCee, 5/24/85.

-026, 16946: Duplicate of 910028 above.

-025, 16936: Review of chlordane toxicity; indicated onco effects on liver
of rats and nmice without giving clear reference to study of origin.

ONCOGENI CI TY MOUSE

-021, 910029; Title: Eighteen Month Oral Carcinogenic Study in Mce; | RDC
12/ 73; Chl ordane (technical, 100% Standard No.: RS-B8113) fed in the diet for
18 nonths at 0, 5, 25 and 50 ppmto CD-1 mce; 100/sex/group; nodul ar
hyperplasia in the liver at md and high dose levels; tentative NOEL < 5 ppm
UNACCEPTABLE (survival in high dose group Iow, no justification of dosing
| evel s, no analysis of dosing material, no hematol ogy, inconplete
hi st opat hol ogy data). J.R Gee, 5/17/85.

-027, 16973: Duplicate of 910029 above.

-020, 910028; Title: Bioassay of Chlordane for Possible
Carcinogenicity. GQulf South Res. Inst. for NC, 1977; Chlordane (94.8% fed in
the diet for 80 weeks at (Tinme Wighted Average) 0, 29.9 (males only), 30.1
(females only), 56.2 (males only) and 63.8 ppm (fenmales only), nmales initially
exposed to 20 or 40 ppm fenmales initially exposed to 40 or 80 ppm 20/sex in
controls, 50/sex/group in treated groups; 10 weeks of observation foll ow
exposure; increased incidence of liver carcinonas at all exposure |levels; onco
NCEL < | ower dose (29.9 ppmin nmales, 30.1 ppmin fenal es); UNACCEPTABLE
(i nadequat e nunmber of controls, spread of dose |evels not adequate, changing of
dosing levels, no individual animal data, missing tables), NOI' UPGRADABLE
J.R GCee, 5/24/85

** -024, 16932; Title: Twenty-four nmonth Chronic Toxicity and Tunorigenicity
Test in Mce by Chlordane Technical; Res. Inst. Anim Sci., Japan--12/1/83;

Chl ordane (technical, 100% Lot B-9129A) fed in the diet at 0, 1, 5 and 12.5
ppm for 104 weeks to I CR mice; 80/sex/group; hepatocyte swelling at high and
m d dose levels, liver adenonas in males at high dose level; NOEL = 1 ppm
ACCEPTABLE. J.R Gee, 5/21/85

EPA 1-liner: Mnimum [Initially reviewed as invalid but upgraded to
m nimum] Oncogenic NCEL = 5 ppm (hepatocel | ul ar adenonas and hepatic
hemangi omas) Systemic NOEL = 1 ppm (hepatocellular swelling and necrosis in
mal es, hepatocyte swelling in males, increased |iver weight in nmale and
femal e).
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-028, 16974; Naylor Dana Inst., 1984, Journal article; Tunor pronotor
study; Chlordane (purity not stated) fed in the diet for 25 weeks at 0, 25 and
50 ppmto B6C3F; mice; males only on study; animals exposed to DEN for 14 weeks
prior to chl ordane exposure; liver neoplasns observed at both dose levels (+
DEN), indicating that chlordane may be pronoter; UNACCEPTABLE for oncogenicity
data requirenents. J.R Gee, 5/21/85

-026, 16950 Title: Carcinogenicity of Heptachlor and Chl ordane. Journa
article in The Science of the Total Environnent, 6: 103-154, S. S. Epstein,
Case Western Reserve. Article discusses FDA (1965), IRDC (1973) and NC
(1975) studies on chlordane; the overall conclusion indicates an onco effect
of this material

-017, 12859: Monograph on chl ordane toxicity; Summarizes chronic and
reproductive effects on chl ordane.

-027, 16972; Title: Carcinomas and Ot her Lesions of the Liver in Mce
i ngesting Organochlorine Pesticides. Journal article in Toxicol ogy Annual 3:
231-256 (1979), M D. Reuber. Ceneral article discussing liver effects of
organochl ori ne pestici des.

-025, 16944: Discussion of chlordane potential oncogenicity effects.

-026, 16949; Title: An Evaluation of the Carcinogenicity of Chlordane and
Hept achl or. Prepared in Cctober, 1977, by the Pesticide Information Review and
Eval uation Commttee for the National Research Council, National Acadeny of
Sci ence review ng the potential carcinogenic effects of chlordane.

REPRODUCTI ON

-025, 16933; Title: Review of the Toxicol ogy of Chlordane and Heptachl or
Part I: Chlordane. (Velsicol, 1984). Summary of reproduction study wth
chl ordane, conducted in 1966 for Vel sicol; no adverse effect reported;
UNACCEPTABLE (need conplete report). J.R GCee, 5/20/1985.

-017, 12859: Monograph on chlordane; includes di scussion on potential of
reproductive effects.

TERATOGENI CI TY, RAT: No study on file.

TERATOGENI CI TY, RABBIT

-027, 16965; Title: Teratology Study in Rabbits; IRDC, 5/72; Chlordane
(purity not stated, technical, RS-B8113) given by oral gavage to Dutch belted
rabbits at 0, 1, 5 and 15 ngy/Kg/day on days 6-18 of gestation; 19-20/group; no
adverse effects reported; UNACCEPTABLE (intercurrent disease resulted in
excessi ve deaths, individual animl data mssing, especially for high dose
group, no analysis of dosing solution), NOT UPGRADABLE. J.R Gee, 5/24/85.

-027, 16966; Title: Pilot Rabbit Teratol ogy Study; IRDC, 12/13/71, Pilot
for #16965 above; Chlordane (technical, sane lot), given by oral gavage at O,
1, 5, 10, 25 or 50 ng/kg/day, days 6-18 of gestation; clinical signs at 25 and
50 ng/ kg/ day.
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EPA 1-liner: No CORE grade. Maternal NOEL = 5 ny/kg/day (decreased body
wei ght .)

-025, 16934: Review of chlordane toxicol ogical data, including | RDC
teratol ogy study.

GENE MUTATI ON
M crobi al Systens

-021, 910033; Title: In vitro M crobiological Mitagenicity Studies of Six
Vel si col Chemi cal Corporation Sanples; SR, 6/77; Chlordane (purity not stated)
tested at 0, 10, 50, 100, 500, 1000 and 5000 ug/plate on Sal monella strains
TA98, 100, 1535, 1537, and 1538 +/- S9; possible increase in nutation frequency
in strains TA98, 100, 1535 and 1537; UNACCEPTABLE (questionable results due to
toxicity and ppt of test article, single platings with no repeat trials), NOT
UPGRADABLE. J.R Cee, 5/20/85

-026, 16964: Duplicate of record #910033 above.

-026, 16963; Title: Mutagenic Activity of Chemicals ldentified in Drinking
Water; Publication in Progress in CGenetic Toxicology 1977: 249 - 258, V.F
Sinmon et al, SRI; Review of Anes test on 300 chenicals with no data included;
no adverse effects of chlordane reported; UNACCEPTABLE, NOT UPGRADABLE. J.R
Gee, 5/22/85

-026, 16962; Title: Report of Mitagenicity Test; Chem |nspect. Test.
Inst., Japan, 8/1/80; Chlordane (technical, 100 % tested at 0, 5, 10, 50, 100,
500, 1000, 5000 and 10,000 wug/plate on Salnonella strains TA98 and 100 +/- S9;
possi bl e dose response with technical chlordane, but no increase nutation
frequency with al pha and ganma chl ordane; UNACCEPTABLE (no repeat trials, only
two strains used); NOT UPGRADABLE. J.R Gee, 5/22/85.

EPA one-liner: Significant increase in the nunber of revertant col onies
per plate for Sal monella typhimurium TAL00 but not to TA98; Acceptable.

-026, 16952; Title: An Evaluation of the Genotoxic Properties of
Insecticides following Plant and Animal Activation. Journal article in
Mut ati on Research, 101: 19-29 (1982), J. M GCentile et al.; Ten insecticides
screened for nutagenicity potential in Salnonella strains TA 98, 100, 1535,
1537 and 1538; no adverse effects of chlordane noted; UNACCEPTABLE, NOT
UPGRADABLE. J.R Cee, 5/23/85

-034, 42842; National Toxicology Program 1/83; Chlordane (no purity
i ndi cated) tested on Sal nonella strains TA98, 100, 1535 and 1537 at 0 to 33
ug/ plate without S9 and 100 to 10,000 ug/plate with S9 (rat and hanster |iver);
no adverse effects reported; sunmary only with tables, no text or description
of met hods; UNACCEPTABLE (need full report), POSSIBLY UPGRADABLE. J.R Cee,
7/ 25/ 85.

SUMVARY: Al t hough no single report fulfills all criteria for
acceptability, when the data available fromthe several studies are conpil ed,
adequate information exists to fill the data gap
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Mamal i an Syst ens

-026, 16958; Title: Pesticide Induced Quabain Resistant Mutants in Chinese
Hanster V79 Cells. Journal article in Chem Biol. Interactions, 19: 369-374
(1977); Chlordane tested at 0 and 0.01 nM on Chi nese hanster cells (V79)
wi t hout netabolic activation; increased nutation frequency reported;
UNACCEPTABLE (i nadequate dosing range, no S9 used, test article inadequately
descri bed, no positive control), NOI UPGRADABLE. J.R Cee, 5/22/85.

-026, 16957; Title: Rat Hepatocyte-Mdiated Miut agenesis of Human Cells by
Car ci nogeni ¢ Pol ycyclic Aromatic Hydrocarbons but not O ganochl orine
Pesticides. Journal article in Proc. Soc. Exptl. Biol. Med., 167: 572-575
(1981), Naylor Dana Inst.; Chlordane (purity not described) tested at 10* and
10°°® M on human skin fibroblasts; no adverse effects reported; UNACCEPTABLE
(inconpl ete description of procedures, test article inadequately described,
i nadequat e range of doses, no nmetabolic activation), NOT UPGRADABLE. J.R GCee,
5/ 22/ 85

CHROMOSOVAL ABERRATI ON

-026, 16953; Title: Detection of Chem cal Mitagens by the Domi nant Let hal
Assay in the Muse. Journal article in Toxicol ogy and Applied Pharmacol ogy 23:
288-325 (1972), S.S. Epstein et al from Harvard Med. School; Chlordane (al pha
and gamma, no purity reported) given by oral gavage at 75 ng/Kg or by i.p.
injection at 42, 58, 210 and 290 ng/Kg to ICR'Ha Swiss mce for a
dom nant -l et hal assay; 7-10 nal es/group; nated with 3 fenal es/week for 8 weeks;
no adverse effects reported; UNACCEPTABLE (inadequate number of aninals,
several other nmajor variations from guidelines), NOT UPGRADABLE. J.R GCEE
5/ 23/ 85

-026, 16954; Title: Dom nant Lethal Studies with Technical Chlordane,
HCS- 3260, and Heptachl or: Heptachl or Epoxide. Journal article in J. Toxicol ogy
and Environmental Health, 2: 547-555 (1977), D.W Arnold et al, IBT, 77 (Valid
??); Chlordane (m xture of isomers, heptachl or and ot her conpounds) tested on
CD-1 mice for dominant-lethal assay at 0, 50, or 100 ng/ kg by oral gavage or by
i.p. injection; 8 nales/group; nated over 6 weekly periods at 1:3; no adverse
ef fect reported; UNACCEPTABLE (i nappropriate test material, inadequate number
of animals, no individual aninmal data, no positive control, several other
devi ations from gui delines), NOT UPGRADABLE. J.R Cee, 5/23/85 and re-revi ewed
7129/ 86.

EPA st atus unknown.
-034, 42645: Supplenent to record #16954 above.

-035, 46796; Title: Chronpsomal Aberration in CHO Cells; Litton, 4/2/86;
Chl ordane, no purity stated; tested at 17.0, 18.0 or 20.0 ug/m without
activation, 20.5 hours, and 24.9, 27.0, 30.1 or 33.2 ug/m with rat Iiver
activation for 2 hours followed by further incubation for a total of 21.0 hours
for chrompbsomal aberrations; for the sister chronmatid exchanges, w thout
activation, tested at 5.0 ug/m in trial 1 and at 7, 10, 13 or 14 ug/m in
trial 2, with rat liver activation, tested at 16.7 ug/m in trial 1 and at
20.1, 24.9, 30 or 35 ug/m in trial 2; general protocol (1 page) submitted with
data indicated cells for SCE's were incubated with test conpound for 26 hours
in the absence of activation and for 2 hours with S9 present; unacceptable
(report is not conplete - need purity of test article, nore details of actua
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test). No evidence of increase in chronmosonal aberrations or sister chromatic
exchanges under the conditions of the test. J.R Gee, 11/12/86.

DNA DAMAGE

-026, 16960; Title: Miutagenicity of Dichlorvos; Journal article in Nature
240: 40-41 (1972), M J. Ashwood-Smith et al, Univ. Victoria; Chlordane (60%
with 40% rel ated conpounds) and several other pesticides tested on E. coli
(WP2); no data presented; no adverse effects reported; UNACCEPTABLE, NOT
UPGRADABLE. J. R Gee, 5/22/85.

-026, 46902; Title: An Evaluation of the Genotoxic Properties of
I nsecticides Followi ng Plant and Animal Activation; Journal article in Mitation
Research 101: 19-29 (1982), J.M Centile et al.; Chlordane (no purity given)
tested at 33 ug on Saccharonyces(D4); positive response +S9 in ade 2 and trp 5
| oci ; UNACCEPTABLE (only one dose | evel, no description of test article,
several other nmajor variances from guidelines), NOT UPGRADABLE. J.R GCee,
5/ 23/ 85.

-027, 16971; Title: Tunor Pronoting Epigenetic Effects on Liver Cell
Mermbr anes by Nongenot oxi ¢ Organochl ori ne Pesticides. Lab ??, date ?, report by
S. Telang et al.; Chlordane (no purity stated) tested at 103 10“* and 10°°® M on
primary rat (Fischer 344) hepatocytes; no adverse effects noted; UNACCEPTABLE
(no description of test article, inconplete description of procedures, figures
m ssing), POSSIBLY UPGRADABLE. J.R GCee, 5/24/85.

-021, 910027; Title: Liver Cell Culture Systems for the Study of
Hepat ocar ci nogenesi s; Nayl or Dana Inst., 10/78; Journal article. Chlordane (no
purity given) tested on rat hepatocytes; table and commentary suggest a
possi bl e slight positive effect with chlordane for HGPRT- nutation, but |ack of
protocol details renders a judgnent inpossible; UNACCEPTABLE, NOT UPGRADABLE.
J.R GCee, 5/17/85.

-026, 16955; Title: Evidence for an Epigenetic Mdde of Action in
Organochl ori ne Pesticide Hepatocarcinogenicity: A Lack of Genotoxicity in Rat,
Mouse and Hanster Hepatocytes; Journal article in J. Toxicol ogy Environnental
Health, 8: 121-130 (1981), C. J. Maslansky and GM WIlianms, N.Y. Med Coll ege;
Chl ordane (no description of test article) tested at 100* Mon rat, nouse and
hanst er hepatocytes; no adverse effects reported; UNACCEPTABLE (only a single
dose |l evel tested, test article not characterized, inadequate nunber of cells,
other major variances from guidelines), NOT UPGRADABLE. J.R Gee, 5/23/85.

-026, 16956; Title: Pesticide Induced DNA Damage and its Repair in
Cul tured Human Cells; Journal article in Mutation Research 42: 161-174 (1977),
F. E. Ahned et al., Chio St. Univ., 77; Chlordane (purity not indicated) tested
at 0, 1, 10, 100 and 1000 uM +/- S9 on hunan fibroblasts (VA-4) in UDS assay;
Chl ordane i nduced UDS at 1 to 1000 uM wi thout S9, but not in presence of S9;
UNACCEPTABLE (no positive controls, test article not defined, no toxicity data,
counted too few nuclei, no justification of dose levels), NOT UPGRADABLE. J.R
Gee, 5/23/85.

-025, 16942: Discussion of UDS potential of chlordane.

-035, 46796: Sister Chromatid Exchange in Chinese Hanster Ovary Cells.
See under Mutagenicity, Chronosones, above.
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GENERAL
-025, 16935: Ceneral discussion of nutagenicity studies with chlordane.

-019, 910063: EPA risk/benefit analysis of pesticides used for termte
control (chlordane included).

-035, 46797: Comments by D. Brusick, 5/83. Discussion of the published
literature on genotoxicity arguing that chlordane is nonmutagenic but a
pronot er.

-037, 54443: EPA Registration Standard for chlordane, 12/31/86.

NEUROTOXI CI TY: Not required.

FI LENAVE: SB170CHL. J&
REVI SI ON DATE: 7/31/87, Rebuttal to conbined rat with status change to
oncogenicity rat added, see -023, 16931; and -036.



