Evaluation of the Potential Carcinogenicity of
7,12-Dimethylbenz(a)anthrazene (57-97-6)

Syracuse Research Corp., NY

Prepared for:

Eavironmental Protection Agency, Washington, DC

Jun 88

——— 1

U.S. DEPARTMENT OF COMMERCE
National Technical Information Service



UNITED STATES . EPA/600/3-91/117

ENVIRONMENTAL PROTECTION June 1988
AcEncy FinaL
RESEARCH AND

DEVELOPMENT

'EVALUATION OF THE POTENTIAL CARCINOGENICITY OF

7,12-DIMETHYLBENZ (A) ANTHRACENE
(57-97-6)

IN SUPPORT OF REPORTABLE QUANTITY ADJUSTMENTS
PURSUANT TO CERCLA SECTION 102

PREPARED FOR
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE

PREPARED BY

CARCINOGEN ASSESSMENT GROUP
OrrIce oF HEALTH anD
ENVIRONMENTAL ASSESSMENT
WashincTon, D.C. 20460



1 REPORT NO. 2.

EPA/600/8-91/117 -

TECHNICAL REPORT DATA
o ’ * "we complen:

3 PB93-185346

H,A TITLE AND SUBTITLE
Evaluation of the Potential Carcinogenicity of
7,12-Dinetnyldenz{a}Anthracene (57-97-5)

S REPORT DATE
1988

l6. PERFORMING ORGANIZATION CODE

7 AUTHORIS)
Syracuse Research Corporation

18. PERFORMING ORGANIZATION REPORT NO.

QHEA-C-073~092

i__E_____t.eu_mnvironmen Monitoring & Services, Inc.
. PERFORMING DRGANIZATION NAME A.ND ADDORESS
Syracuse Research Corporation, Syracuse, NY
Environmental Monitoring & Services, Inc. (now ABB

Envircnmental Services, Inc.), Washington, DC

10. PROGRAM E LEMENT NO.

11. CONTRACT/GRANT NO.

68-03-3112
68-03-3182

12. SPONSORING AGENCY NAME AND ADDRESS

Office of Health and Environmental Assessment
Carcinogen Assessment Group (RD-689)

U.S. Environmental Protection Agency
Kashington, DC 20460

13. TYPE OF REPORT AND PERIOD COVERED

14. SPONSORING AGENCY CODE

EPA/600/021

15. SUPPLEMENTARY NOTES

F—
16. ABSTRACT

the evidence from human studies is *No Data.*

evaluating potential carcinogens (U.S. EPA, 1986b).

adjustment.

7,12-Dimethytbenz(a)anthracene is a probable human carcinogen, classified as weight-
of-evidence Group B2 under the EPA Guidelines for Carcinogen Risk Assessment (U.S.
EPA, 1986a). Evidence on potential carcincgenicity from animal studies is "Sufficient,® and

The poten?y factor (F) for 7,12-dimethyibenz(a)anthracene is estimated to be
540 (mg/kg/day) ", placing it in potency group 1 according to the CAG's methodology for

Combining the weight-of-evidence group and the potency group, 7,12-
dimethyibenz(a)anthracene is assigned a "HIGH® hazard ranking for the purposes of RQ

17

<EY WORDS AND DOCUMENT ANALYSIS

DESCRIPTORS

b.IDENTIFIERS, OPEN ENDED TERMS |v. COSAT: Field Croup

18. CISTRIGUTION STATEMENT

19 SECURITY CLASS ([lus Report;

21 NO OF PaGES

Unclassified 17
Release to Public 20 SECURITY CLASS (Thus puec: 22 PRucE
Unclassified

EPA Form 22201 (Rev. 4=-7T) PREVIOUS EDITON 1S OBSOLETE




10.

1.

122

13

14,

18

16

12.

i1 8

INSTRUCTIONS

REPORT MJIOSR
Insert 1ve LPA report aumber as 1t apptm on the cover of the publiation.

LEAVE BLANK

RECIMENTS ACCESSION NUMBER
Reserved for use by each report recapeent.

TITLE AND SUBTITLE

Title should indicate cicarfy and trefly the subpevt vovcrage of the report. and b dnplaycd pronunently  Soi subiitke, o used. 1 aalner
type or otherwise subosdinate 1t 1o man title. When 4 report s prepared in more thun ome volunie, repecat the primiary tithe, sud votume
sumber and include subdtitie !ot thz spectfic ttle.

REPORT DATE
Each report shall carry 3 date indicating at least month and ycars. |ndu1lc the bavy on whach it was whevted 1 g . dote of maue, Jote of

approvel. date of preparanon. eic.;.

PERFORMING ORGANIZATION OODE
Leave blank.

AUTHOR(S) .
Give namets) in « ~vvenuonal order :John R. Doe. J. Robert Doc. ctc ) Lint author’s atfiiation o 1t Jislens Irom the pertorming argane
muon. _

PERFORMING ORGANIZATION REPORT NUMBER
Insert of performing organuzation wishes 10 Jasign thi number.

PERFORMING ORGANIZATION NAME AND ADORESS .
Gave name, stieet, aity, state, and ZIP code. List no more than two leveb 0f an organzabonal hwcar by .

PROGRAM ELEMENT NUMBER
Use the program eiement number under which the seport was prepared. Suburdinatc aumbers may be i luded in parentinewes

CONTRACT/GRANT NUMBER
Insert contract or grant numbes undet which report was prcparcd.

SPONSORING AGENCY NAME AND ADORESS
Include ZIP code.

TYPE OF REFPORT AND PERIOO COVERED
Indscate intenm final. etc.. and if applicable, dates covered.

SPONSORING AGENCY CODE
Insert appropriate code.

SUPPLEMENTARY NOTES
Eater mformation not included elsewhere but useful. such av  Prepared i coopefauon with, D randatie o Prosmicd af comten i, ool

To be publushed 1n, Supersedes. Suppiements, ctc. o

ABSTRACT
Include 2 bref /200 words or less) faciual summary ot the MONT vgNitti ent INTUIMALION cOBLANCT It the Seport 1 The repedt contains g
agmiicant bibhography or hiterature survey, mention it here.

KEY WORDS AND DOCUMENT ANAL YSIS
(3) DESCRIPTORS - Select from the Thesaurus of b ngineeriry ang Scicntitin Terine the proper suthanzcd terms that wentily the mapor
concept of the research and are sufficiently specilic and precisc (0 B uscd s 1T enLNEs 107 Lataluging.

(b) IDENTIFIERS AND OPEN-ENDED TERMS - Use identificrs for progect nanw s, code namas, cquipment dougnators, cte. Use open-
ended terms written 1n descriptor form foc those subgects for which no dewcripius casts.

(c) COSATI 1 11 LD GROUP - | seld and group assignments are to be taken trom the 1965 COSATI Subpeet Catcgory List. Sinee the ma-
jonty of documents are muludisciplinary 1n aatuze, the Primary | weid/Group asugnmentis) will be spociin disiphine, arca of human
endeavor, of type of phyucal ob’ect The appiscanionis) will be crosv-reicrenced with weondary | wild/Group oswe aments that will Tollow
the primary postsnges)

DISTRIBUTION STATEMENT
Denote releasadility 10 the public of imitation for reasons other than sccurity 106 cxample “Release Untinnted.”™ Catg gi avasdabnbing 1o
the public. with address and price.

19. & 20. SECURITY CLASSIFICATION

n.

2

DO NOT submut classufied reports 1o the Nauonal Techacal information wrvae.

NUMBER OF PAGES
Insert the total number of pages. including this onc and unnumbered pages. but exclude dintnibuliun iint. il any

PRICE
Insert the price set by the National lechnical Informanion Scrvice ot the Government Prinuing Otfice. if knuwa

EPA Form 2220-) (Rev. 4-77) (Reverse)



DISCLAIMER

This document has been reviewed in accordance with U.S. Envirormental
Protection Agency policy and approved for publication. Mention of trade names
or commercial products does not constitute endorsement or recommendation for

use.

i1



PREFACE

This report summarizes and evaluates information on the potential
carcinogenicity of a substance designated as hazardous under Section 101 (14)
of the Comprenensive Environmental Response, Compensation and Liability Act of
1980 (CERCIA). Pertinent epidemiologic and toxicclogic data were obtained
through on-line searches and from hard-copy sources. On-line searches were

" extended as far back as the data bases would allow. Retrieval of historical
data was accomplished through searches of hard-copy sources and bibliographies
of relevant publications. Every attempt has been made to rely upon primary
publications as opposed to data summaries or abstracts contained in secondary
sources such as monographs, surveys, review articles, criteria documents, etc.
The on-line data bases that vere searched included CHEMLINE (National Library
of Medicine [NLM]), RTECS (NLM), Toxicology Data Bank (NLM), TOXLINE (NLM),
CANCERLINE (NLM), and Chemical Abstracts (DIALOG Information Services).

Unpublished data were not used in this evaluation.

The Agency’s Methodology for obtaining, evaluating, and ranking CERCLA
potential carcinogens is described in the Technical Background Document to
Support Rulemaking Pursuant to CERCLA Section 102, Vclume 3, April 26, 1988
{EPA/600/8~99/053). This document revises the previous methodology document
of 1986 according to the public comments received on the March 16, 1987 Notice
of Proposed Rulemaking (52 FR 8140). The Methodology for Adjusting reportable
quantities is described in the Technical Background Document to Support
Rulemaking Pursuant to CERCLA Section 102, Volume 1, March, 1985, and is also
sumnarized in Volume 2, August, 1986, and Volume 3, December, 1986. The EPA’s
Office of Emargency and i.-.dial Response (OERR) has considered this
evaluation in adjusting reportable quantities pursuant to CERCLA Section 102.
This report is consistent with the revised methodology. It draws largely on
information supplied by the Syracuse Research Corporation in 1984 under EPA
Contract No. 68-03-3112. Due to the amount of time elapsed between the
original work performed by Syracusa Research Corporation and the present
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effsrr %o produce t@is document, Environmental Monitoring & Services, Inc.,
under EPA Contract No. 68-03-3182, has been involved in an extensive review of
all the Syracuse documents. In some cases, this review involved updating the
znformation provided but it was primarily a quality assurance effort. The

present document 1S a result of this effort.
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ABSTRACT

7.12-Dimethylbenz(a)anthracene is a probable human carcinogen, classified as
wveight-of-evidence Group B2 under the EPA Guidelines for Carcinogen Risk
Assessmenct (U.S. EPA, 1986a). Evidence on potential carcinogenicity from animal

studies is "Sufficient,” and the evidence from human studies is "No Data.®

The potency factor (F) for 7,12-dimethylbenz(a)anthracene is estimated to be

540 (-g/kg/day)‘l, placing it in potency group 1 according to the CAG's
methodology for evaluating potential carcinogens (U.S. EPA, 1986b).

Cohbining the weight-of-evidence group and the potency group, 7,12-dimethyl-
_benz(a)anthracene is assigned a *HIGH" hazard ranking for the purposes of RQ

adjustment.



TABLE OF CONTENTS

1.0 WVEIGHT OF EVIDENCE . . . . . . . . . ... .
1.1  ANIMAL STUDIES . . . . . . . . « o o o v u v
1.2  HUMAN STUDIES. . . . . . . . ) ..
1.3  VEIGHT-OF-EVIDENCE ASSESSMENT . . . . . . . .
2.0 POTENCY . . . . . . .

3.0 HAZARD RANKING . .

4.0 REFERENCES . . . . . . . . . . . . . . ...
APPENDIX: SUMMARY OF SIGNIFICANT HUMAN AND/OR ANIMAL STUDIES

TABLES

Table 2-1. DERIVATION OF POTENCY FACTOR (F) .

vi

1-1
1-1
1-2
1.2
2-1

3.1

4-1

2-2



1.9 WEIGHT OF EVIDENCE

1.1 ANIMAL STUDIES

The carcinogenic activity of 7,12-dimethylbenz(a)anthracene (DMBA) in animals
has been very well documented 7.12-Dimethylbenz(a)anthracene produces tumors
in mulciple target organs in several animal species when administered by
various routes. When applied to the skin of mice, 7,12-dimethylbenz(a)anthra-
cene can act as both a complete cercinogen and as a tumor initiator (Grube et
al., 1975: Law, 1941; Roe, 1956; Terracini et al., 1960; Klein, 1956; Howell,
1662; Slagé et al., 1974). Skin application of 7,12-dimethylbenz(a)anthracene
also produces tumors in guinea pigs (Pawlowski et al., 1976; Berenblum, 1949;
Edgecomb and Mitchelich, 1962) and rats (Albert et al., 1978). Sarcomas
developing at the site of injection are frequently observed with 7,12-
dimethylbenz(a)anthracene admin.stered to rats and mice (Flesher et al., 1976;
Buu-hoi, 1964). Intratracheal instillarion o~ implantation of 7,12-
dimethylbenz(a)anthracene has produced lung tumors in dogs (Paladugu et al.,
1980; Staub et al., 1965; Beattie et al., 1961) and hausters (Della Porta et
al., 1958).

Mammary cancer induced in rodents by 7,12-dimethylbenz(a)anthracene has become
an important model system for the study of human breast cancer (Griswold et
al., 1966; Pearson, 1973; Dao, 1964). Huggins et al. (1962) demonstrated that
a single intragastric fe€ding of 20 mg 7,12-dimethylbenz(a)anthracene to
Sprague-Davley rats resulted in the production of mamnmary cancer or
fibroadenomas in 100% of the treated animals. Huggins (1965) later reported
that intragastric feeding of 7,12-dimethylbenz(a)anthracene to Sprague-Dawley
rats could be substituted with a single intravenous injection of 5 ag 7,12-
dimethylbenz(a)anthracene for the purpose of 1nduéing mamnary cancer. By this
zechnique, Huggins successfully produced mammary carcinomas in all of 1500
Sprague-Davley rats treated at age 50 days. Tumors were detected by palpation
as ei:ly as 20 days afrter 7.12-dinethylbenz(a)anthtacené injection. Medina et
al. (1980) showed a 50% tumor incidence reached after 34 weeks, with 70s% of
the tumors being adenocarcinomas, in female C57BL/6x, LBA/2fFl mice when given
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an intragastric feeding of 7,12-dimethylbenz(a)anthracene of 1.0 mg once/veek.
In another study (Yoshida and Fukunishi, 1977), mammary adenocarcinomas and
leukemia developed in male Sprague-Dawley rats treated intragastrically with
7,12-dimethylbenz(a)anthracene. It is now known that 7,12-dimethylbenz(a)-
anthracene can also produce tumors in the mammary gland, ovaries, and pancreas
of rats by direct local application to the target organ (Sinha and Dao, 1974:
.Kato et al., 1975; Satake et al., 1975). .By direct application, mammary
.adenacarcinouas could be produced/iith single doses of 7,12-dimethylbenz-
A(a)anfhracene as lov as 300 ug (Sinha and Dao, 1974).

1.2  HUMAN STUDIES

Pertinent data regarding the effe:ts of human exposure to 7,12-dimethylbenz(a)-

anthracene were not located in the availabie literature.
1.3 VWEIGHT-OF-EVIDENCE ASSESSMENT

Studies with experimental animals of several species exposed to 7,12-dimethyl-
benz(a)anthracene by various routes provide unequivocai evidence that the
substance {s an animal carcinogen. Single doses of 7,12-dimethylbenz(a)anthra-
cene, often in microgram quantities, are generally sufficient to {nduce tumor
formation. 7,12-Dimethylbenz(a)anthracene is most often used for the induction
of experimental tumors and as a model compound for studying the sechanisa of
action of carcinogens. Because of its high carcinogenic potency in animals,

_ chronic exposures are not necessary to demonstrate the tumorigenic activity:
thus, published studies involving long-term exposure to 7,12-dimethylbenz(a)-
anthracene are not available. This situation complicates any atteapt to
calculate a carcinogenic potency factor (F) for 7,12-dimethylbenz(a)anthracene.
A human population has not been identified vhich is exposed to 7,12-dimethyl-
benz(a)anthracense in either the community or the vorkplace. Thus, using the
EPA Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1986a) for evaluating
the cverall weight of evidence to humans, 7,12-dimethylbenz(a)anthracene is
most appropriately classified ss a Group B2 chemical. The appendix contains
sumsaries of the significant human and/or animal studies cited in this reviev.
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2.0 POTENCY

The potency factor (F) for 7,12-dinethylbenz(a)anthracene is estimated to be
540 (ng/kg/day)'l. piacing it in potency group 1 under the CAG's methodology
for evaluating potential carcinogens (U.S. EPA, 1986b). Table 2-1 contains
daza from the seliected study used to derive the potency factor (F) for

T,.2-dizethvlbenz{a)ancthracene.
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Table 2-1. "Derivation of Potency Factor(Ff)

Agent: 7,12-Cisethyibenz(alanthracene

REFERENCE:
EXPOSURE ROUTE:
SPECIES:
STRAIN:

SEX:

VEWICLE OR PHYSICAL STATVE:

BODY WEIGHT:®

DURATION OF TREATMENT:

DURATION OF STUDY:
LIFESPAN OF ANINAL:®
TARGET ORGAM:

TUMOR TYPE:

EXPERINENTAL DOSES/
EXPOSURE :

TRANSFORNED DOSES:®

(mg/kg/day)
TUMOR INCIDENCE:

ANINAL POTENCY:
(mg/kg/day)” !

HUNAN POTENCY:€
(ng/kg/day) !

Medina et al., 1980
intragastric
mice

8D2F1

F

cottonseed ofl
0.03 kg

6 weeks (42 days)
730 days

730 days

breast

adenocarcinomsa/adenocanthoma

1.0 mg 0.0 mg
0.27 0.0
24735 0/43
40.69%9

540

® getimated

b 1o derive the transformed dose from the experimenta! dose dete: experimental dose (mg)/ snimsl's weight (kg) x 1 (treatment day/week)/

7 (days/ueek) x duration of treatment (days)/durstion of study (dasys).
€ Wuman potency = animal potency x (70kg/0.03kg)



3.0 HAZARD RANKING

Based on the weight-of-evidence Group B2 for 7,12-Dimethylbenz(a)anthrene and
tne potency factor (F) of 540 (mg/kg/day), 7,12-dimethylbenz(a)anthrene
receives a hazard ranking of °*HIGH.®
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SUMMARY OF SIGNIFICANTY HUMAN AND/OR ANIMAL STUDIES
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Tabte A. Animal

 Agent: 7,12:0imethylbenz (a) anthracene
. Reference: Grube et al., 1975
Dose Duration Duration Purity Vehicle or Tumor
Exposure Species/ or of of of Physical Target Incidence
foute Strain Sex Exposure Treatment § tudy Compound State Organ Tumor Type (P value)
d mice/ 100 ug 12 veeks 40 weeks NR acetone skin pepiliomas ‘28/29':5
) NSR/J once/ueek €0.1 ml) sarcoma/
carcinoms
d aice/ 250 ug 12 veeks 40 weeks e acetone skin papilloma/ 30/30%:¢
NSR/4 once/ueek (0.1 =ml) sarcoma/
carcinoms
A aice/ untreated NA Life NA NA skin papiliome/ 2/76
NSR/J fibrosarcors
QUALITY OF EVIDENCE

Strengths of Study:

Wesknesses of Study:

Oversll Adequacy:

Relatively extended duration of exposure; histopathology performed on some animais; good reporting of

data.

Route of oxposu}o sey be considered environmentalily irretevant.

Adequate

% aAnimats were 10-12 weeks of age at start of study and were fed 301 casein pelleted diet throughout the experiment.

Totsl number of carcinomas was 15; tinat incidence was 13X.
€ Alt animals have sultiple papitiosas and tesions that appeared to be melignent by the 15th week ard the .experiments were
terainated. WMo histopathologic exemination was carried out.

MA = jot applicable; MR = Mot reported



Agent:

table A. Animal

7,12-0imethylbenz (2 anthracene

Reference: Medina et ol., 1980

Purity Vehicle or

Dose Duration Duration Tumor
Exposure Species/ or of of of Physical Target Incidence
Route Strain Sex Exposure Treatment  §tudy Compound State Organ Tumor Type (P value)
is mice/ ¥t t.0mg 6 weeks lifoetime R 1.0 mg bresst sdenocarcinoms 2673580
CSTBL/éxn once/wesk dissotved sdenocanthoms
OBA/21FY beginning in 0.2 mt
at 8 weeks cottonseed
of age oflt
e mice/ f untreated NA lifetinme NA NA bresst NA 0743
CSTeL/6x
DBA/21FY
QUALITY OFf EVIOERCE
> .
\

w Strengths of Study:

Weaknesses of Study:

Overall Adequacy:

Excellient reporting of date; histopathologic exsminations conducted; animals observed for tife.

Limited duration of exposure; tumor incidence dsts reported only for breesst.

Adequate

® 350% tumor incldence was resched at 34 weeks. Nesn age of mice dying without tumoi's was 43 weeks.

b 70% of tumors were adenocarcinomas.

NA = Not spplicable; NR = Mot reported



Table A. Animat *
Agent: 7,12-Dimethylbenz{s)anthracene

Reference: Staub ot ol., 1965

Dose Duration Duration Purity Vehicle or Yumor
€aposure Species/ or . of of of Physicel Target Incidence
Route . Strain Sex Exposure Trestaent Study Compound State Organ Tumor Type (P value)
it dog/ NF 2nmg up to 63 19-32 NR X in lung carcinoma 37148
mongrel once/week weeks |onths gelatin
* . suspension
uA dog/ NR  untreated Ty ") R NA tung carcinoma 15/9282°
[ ] ]
QUALLYY OF EVIDENCE

:F’ Strengths of Study: Repeated exposure regimen; good reporting of dats; histopathologlc examinations performed.
=

Weaknesses of Study: Early desth smong several enimals; no concurrent control group.

Overall Adequacy: Adequate

8 carcinoma developed in snimals treated for 53-58 weeks with DMBA. Ten of the 14 dogs died with an ulcerative tracheobroncho-
pneumonia; 8 of the dogs survived for >1 year.

b #istorical necropsy date cited by the authors.

%A = Not applicable; NR = Not reported



lnm'. Animal

Agent: 7,12-Dimethylbenz(a)anthracene '
Referonce: VYoshida and Fukunishi, 1977
Dose Duration Ouration Purity Vehicle or Tumor
Exposure Species/ or of of of Physical Target Incidence
fRoute $train Sex Exposurs Treatment $tudy Compound State Oorgan Tumor Type (P value)
ie rat/ M 8 doses of 16 weeks 200 deays e 0.5% in mammary adenocarcinoma 857164
Sprague: 10 mg each sesame ofl gland,
Dauley st biueskly hematopoietic (eukemis 3171640
intervals system
(total doses
80 mp)
QUALITY OF SYJDEWCE

. Strengths of Study:

>

\
QJ‘ Veaknesses of Study: Mo control group

Overall Adequacy: til{tod

Large nusber of animals, multipie doses administered, histopsthologic examinations performed.

& 147 of the 311 rats died during the trestment period and were eliminated from the study.

MR = Not reported






