% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
=
Mg‘: WASHINGTON. O ¢ 20460

January 16, 1987 SAB-EHC-87-020

Honorable Lee M. Thomas
Administrator

U.5. Envirommental Protection Agency
401 M Street, SW

Washington, DC 20460

Dear Mr. Thomas:

The Envircmental Health Committee of the Seience Advisory Board has
completed its review of a draft Drinking Water Criteria Document for Mono-
chlorobenzene at the request of the Office of Prinking Water. The review
was chiefly carried out by the Halogenated Organics Subcommittee, whose
report is attached.

Based on the lack of a statistically significant increase in the
incidence of tumors in female mice, male mice and female rats, and on the
basis of the perception of a diminished biologic significance of reported
malignant neoplastic nodules of the liver in the highest dose-treated male
rats, the Subcommittee evaluated the animal evidence for carcinogenicity of
chlorobenzene to be "inadequate" under EPA's new guidelines. This evidence
would place chlorobenzene into the overall welight-of-the-evidence category
"D" (not classified).

We request a formal Agency response to our advige.

Sincerely,

WW
Richard A. Greisemer, D.V.M., Ph.D.
Chair, Environmental Health Comittes

Y Yhor

Norton Nelson, Ph.D.
Chair, Executive Committee
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Richard A. Griesemer, D.V.M., Ph.D.
Chair, Envirormental Health Committee
Science Advisory Board

U.5. Environmental Protection Agency
401 M Street, Sw

Washington, DC 20460

Dear Dr. Griesemer:

On July 23-24, 1986, the Halogenated Organics Subcommittes reviewed a
draft Drinking Water Criteria Document for Monochlorobenzene in Kansas
City, KS. The Science Advisory Board previcusly reviewed a draft drinking
water health advisory for chlorobenzene. Because of inconsistencies in the
health advisory levels for different times of exposure that were noted in
the health advisory review, the Office of Drinking Water requested a more
detailed evaluation based on the more extensive description in the draft
Criteria Document.

The attached Subcommittee report provides advics on resolving the
inconsistencies in monochlorcbenzene health advisory levels. The draft
Criteria Document contained most of the information necessary to discuss
this matter, and it should be adequate for Agency use as a support document
for drinking water requlatory decisions after the changes indicated in the
attached report are incorporated.

We also wish to commend the scientific staff for their axcellent

cooperation and their clear presentation of the scientific issues. We
appreciate the cpportunity to camment on this public health issue.

Sincerely,

r M.D., Ph.D.
Chair, Halogenated Organics Subcommittee

(el ok o

Seymour Abrahamson, Ph.D.
Vice—Chair, Halogenated Organice Subcamittee



TECHNICAL COMMENTS OF THE HALOGENATED ORGANICS SUBCOMMITTEE
ON EPA's DRAFT DRINKING WATER CRITERIA DOCUMENT FOR MONOCHLOROBENZENE

On July 23-24, 1986, the Halogenated Organics Subcommittee reviewed a
draft Drinking Water Criteria Document for Monochlorobenzene inm Kansas City,
KS. The draft document provided most of the relevant scientific data about
this substance and reached reascnable conclusions about the data, except as
noted below. When revisions are incorporated, the document should be
scilentifically adequate for the Agency's needs in developing drinking water
regulations for this campound.

Biotransformation

The Subcemmittee disagrees with the metabolic pathways illustrated in
the draft document and suggests that biotransformation of monochlorobenzene
occurs as illustrated in the attached chart developed by the Subcommittee
(See Appendix I). This version is based on the references cited in Chapter
IV of the draft document.

Mechanisms of Toxicity

The section on the mechanisms of toxicity needs revision. The Agency
assumes that the mechanism of hepatctoxicity is similiar to that of brome—
benzene, but the work of Dalich and Larson indicates that the mechanism of
toxicity of chlorobenzene differs from that of bramobenzene.! The mechanism
of toxicity of chlorobenzene is not known.

Information that is presently included in the mechanism section on the
induction of cytochrome P-450 and porphyria should be moved to the animal
health effects section. Tables VII-4 of VII-7 should be also moved and
simplified to include only the chlorchbenzene data.

Calculation of Health Advisory Values

The Subcommittee recommends that the criteria document not use the
inhalation study of Hayes and co-workers to derive a ten—day health advisory
for chlorobenzene; interpretation of inhalation data for oral eXposure
often is problematic. Ungertainties will exist in accounting for dose,
absorption, metabolism, distribution and retention that may lead to avoidable
inconsistencies in the health advisory, as demonstrated by the draft docurent
for chlorobenzene. The problem of converting inhalation data from one
species using respiratory parameters of another species has been discussed
in the Subcommittee's previcus camments on health advisories. Whenever
pessible, health advisories should be based on oral exposure data. In the
absence of suitable short-term studies, the health advisories for different
time pericds should increase or remain unchanged with decreasing length of
exposure.

1G. M. DALICH and R. E. LARSON, "Temporal and Dose-Response Features
of Monochlorcobenzene Heapatotoxicity in Rats," Fundamental and Applied

Toxicolegy 5 (1985), pp. 105-16.




Battelle performed subchronic and chronic {(carcinogenicity) biocassays
for the National Toxicology Program. Because of the greater detail, the
Subcormittee relied on Battelle's publication. At similar doses, reduced
body weight gain occurred in the Battelle subchronic Study in mice, whereas
no change in body weight occurred in the National Toxicology Program carcino—
genicity bioassay. In situations where two experiments provide confliciting
data, the Subcammittee believes that it is prudent to assume that the longer-
term study with larger number of animals provides the more reliable data.
However, implicit in this assumption is the belief that the subchronic toxicity
study may be flawed. A flawed study should not be used to derive a health
advisory.

There are two subchronic studies and one chronic study of chlorobenzene
in the rat which appear suitable as a basis for a health advisory, each with
the characteristics listed as follow:

NATIONAL TOXICOLOGY

STUDY BATTELLE KNAPD PROGRAM
NOAEL 60 mg/ka/day 50 mg/kg/day 60 mg/kg/day
{5 days/week) {7 days/week) (5 days/week)

The Subcommittee then calculated the following health advisory values:

NATIONAL TOXICOLOGY

STUDY BPATTELLE KNAPR PROGRAM

HEALTH

AINISORY

(TIME) Child Adult Chilg Adult Child Adult?

ONE-DAY 4. 3mg/L 15.0/mg/L 5.0 mg/L  17.5 mg/L  4.3mg/L 1.5 mg/L
TEN-DAY 4.3 mg/L  15.0 mg/L 5.0 mg/L  17.5 mg/L 4.3 mg/L 1.5 mg/L
LONGER-TERM 4.3 mg/L  15.0 mg/L 5.0 mg/L  17.5 mg/L 4.3 mg/L 1.5 mq/L

LIFE~TIME — 1.5 mg/L —-= 1.8 mg/L - 1.5 mg/L

“Although the life-time health advisory value derived fram the National
Toxicology Program bicassay yields a higher virtually safe dose for chloro—
benzene than do those derived from the subchronic studies, rhese values
express the Subccammittee's view that prudence suggests the use of 1.5 - 1,8
mg/L for the life-time health advisory. If the standard is "safe" for
lifetime exposure, then the same level should be safe for exposures of
shorter duration. The National Toxicology Program did not monitor certain
endpoints of toxicity, such as induction of porphyria, during its bicassay,
and the absence of data on this endpoint influenced the Subcammittee's
thinking.



Developmental Effects

In the teratogenicity section (pp. V-13), the Subcammittee suggests
deletipg the first paragraph because a peer reviewed study of rabbits {Phase
I and Phase II) is now available, Although the peer reviewed publication and
the preliminary report show no statistical difference in the incidence of
terata between groups, the severity of défects appears to differ between
treated and untreated fetuses. For this reason, the Subcommittee suggests
that the severity as well as the total number of defects should be evaluated.

Carcinogenicity

In the carcincgenicity section (V-24 to 31) of the draft document, the
Subcammittee identified several problems that merit attention. The draft is
based on the National Toxicology Program's gavage bioassay in rodents which
was reported in the Health Effects Criteria Document only on the basis of a
National Toxicology Program draft. This report has subseguently been published
(National Toxicology Program Technical Report Series No. 261).

The bicassay appears to be of relatively good guality. However, the
National Toxicology Program Technical Report does not fully describe certain
observations that have major bearing on the interpretation of the study.

First, the only lesions of statistical significance were classified as neo—
plastic nodules of the liver. These occurred in high dose~treated male rats.
However, nowhere in the National Toxicolegy Program report is there a descrip—
tion of the number of sections of liver tissue inspected from these rats. As
these lesions are focal, microscopic and multiple, a "significant" frecuency
difference could result from sampling rather than biological occurrence.
Second, the report did not specify the criteria for identification and specifi-
cation of these lesions as "malignant." Recent oheservations have cast doubt

on the idea that some so-called "malignant” nodules of the liver are invariably
progressive, metastatic and lethal to the host. Thus, in the absence of a
definitive description, some pathologists today might classify these hepatic
lesions as preneoplastic or hyperplastic only. These concerns tend to reduce
the perception that the nodules found at a statistically significant incidence
in male rats at the high dose were indeed malignant. Additional support for
this view may be séen in that no hepatocellular carcincmas were diagnosed in
untreated controls or chlorobenzene treated male rats in this study.

The occurrence of neoplastic nodules of the liver in the concurrent
untreated controls (4/50, 8%) was not significantly different {p > 0,05) frem
that in the concurrent vehicle controls {2/50, 4%), but was greater than that
in historical male rat untreated controls for recent National Toxicology
Program studies (67/3618, 1.9%). Adjustments were not made for possible
differences in survival. Does this upward shift in the incidence of lesions
support the introduction of an unidentified variable? Is it necessary to
support their recognition or occurrence? The draft document does not clarity
these issues.
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The draft-document does not describe the occurrence of a renal tubular
cell adenocarcinoma in a single high dose female rat, or of transitional
cell papillomas of the urinary bladder in one each of the low and high dcse
male rats. Although these lesions were not statistically significant, they
are of toxicologic concern because of the relative rarity of their cccurrence
in F344 rats of the appropriate sex. These observations should be mentioned
in the Criteria Document.

Based on the lack of a statistically significant increase in the inci-~
dence of tumors in female mice, male mice and female rats, and on the basis
of the perception of a diminished blologic significance of reported malignant
negplastic nodules of the liver in high dose-treated male rats, the Subcommit-
tee evaluated the animal evidence for carcinogenicity of chlorobenzene to be
"inadequate" under EPA's new guidelines. This evidence would place chloro—
benzene into the overall weight-of-the-evidence category "D" (not classified).

Human Health FEffects

The Halogenated Organics Subcomittee agrees that the last paragraph in
the human health effects section ("Special Groups of Risk") did not contribute
anything meaningful to this section and that this paragraph should be deleted.
The remainder of the section and the table (V 1-1) are adecuate. The Subcom
mittee observes that the acute exposure effects reported were generally
consistent with the revised health advisory recommendations. These values
indicate a large margin of safety for actual health effects following exposure
to chlorobenzene,

Mutagenicity

Monochlorobenzene does not induce either DNA damage or gene mutations in
Standard mutagenicity tests with procaryotes and eucaryotes; neither do any
studies indicate the induction of chromosemal aberrations. One study in a
higher plant did indicate mitotic disturbance at a high dose, and a second
study in yeast demonstrated an increase in mitotic recembination.

Multiple Chemical Exposures

Menochlorobenzene and related compounds can interact with the cytochrane
Pa5p and, therefore, have the potential to alter the metabolism of other chem—
icals which are metabolized by the cytochrome Pggo—~dependent monooxygenases.

At high doses, chlorobenzene decreases the level of microsomal cytochrome
Pgsg in rats. (See Tablas V 11-6 and V 11-7.) Presumably, this decrease occurs
via suicide ipactivation of the cytochromes.

Two studies report interactive effects of chlorcbenzene and other
xenobiotics. However, in both studies the mechanism of the interactive
effect was not delineated which makes it Gifficult to generalize the results.
The studies are:

® Halogenated benzenes and organotin canpounds together demonstrated
synergistic antifungal activity,

I, HINZE, H. KRUGER and D. KLOTZER, "Synergistic Agents for Organostannic
Fungicidal Campounds,” British Patent No.: 1,177,433, Jamuary (1970).



# An additive interactive effect occurred with CCl4 and chlorobenzene
in the elevation of plasma alanine aminotransferase activity in mice.%

BEditorial Quality

The Subcommittee suggests that this document needs editing for typo—
graphical errors, clarity in some sections, and accuracy of the parameters
in tables. There are a muber of obvicus errors. The Subcemmitiee suggests
that the Office of Drinking Water implement an internal process for editorial
review of documents for typographical and grammatical errors, as well as
for clarity and scientific accuracy. When a final draft is prepared, staff
should verify all data for agreement with the cited literature. For example,
in Table VII-1 (page VII-3) the doses for chlorinated benzenes are reported
as "1 mmol/kg" and "1 mmolM/ kg

Use ag a Source Document

The Halogenated Organics Subcommittee recommends that the Chlorobenzene
Health BEffects Criteria Document for Drinking Water serve as the major source
document for monochlorobenzene for all other EPA Offices. The Subcommititee
has provided an extensive review of the document which encompasses all of trhe
chlorobenzene animal studies performed to date as well as existing human data.

¥ D, W, SHELTON and L. J. WEBER, "Quantification of the Effects of Mixtures
of Hepatotoxic Agents: Evaluation of a Theoretical Model in Mice.” Proc.
West. FPhamacol. Soc. 23 (1980), pp. 275-276.
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U.5. Fnvirormental Protection Agency
Seience Advisory Roard
Frovironmental Health Commirtee
Halogenated Orpanics Subcommirtee
Chlorobenzene Panel

July 23 & 24, 1984
Kansas Citv, €S

Dr. Jobn Doull, [Chair}, Professor of Pharmacology and Toxicology,
Iniversity of Kansas Medical Center, Kansas City, Kansas 66103

Dr. Seymour Abrahamson, [Vice-chair], Professor of Zoology and Genetics,
Department of Zoology, Imiversity of Wisconsin, Madison, Wisconsin
53706

Dr. Georpe T. Bryan, Department of Human Oncology, University of Wisconsin
Ke4 Rm 528 608 Clinical Science Center 600 Highland Ave., Madison, Wisconsin
53792 ,

Dr. Curtis Rlaassen, Professor of Pharmacology and Toxicology, Tmiversity of
Kansas Medical Center, 39th and Raiphow Blvd., Kansas Citv, Kansas
66103

Dr, Martha Radike, "miversirv of Cincinnati Mediecal Center, Department
of Envirommental Health, 3223 Fden Averme - M,L. # 56, Cincinnati, Ohio 45268

Dr, Karl K. Rozman, Nepartment of Pharmacology, Toxicology and Therapeutics,
Thiversity of Kansas, 39th and Rainbow Rlwd,, Kangas rity, XS £6103

Dr. Stephen Safe, DNepartment of Veterinarv, Physioloey & Pharmacology
Texag ARM Universitv, follege of Veterinarv Medicine, College Station,
Texas 77843-446F

Dr. Tom Starr, CIIT, P.N. Rox 12137, Research Triangle Park, North
Carolina 27709

Executive Secretarv

Daniel M. Byrd 1II, Ph.D., N.A.B,T., Executive Secretary, Science Advisory
Board, A-101-F 1,8, Envirommental Protection Agency, Vashington, DC
20460 (202)382-2552



