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SUBJECT: Review of Two Hutagenlc:l.ty Studies on Benzyl Benzoate:
Cytogenetic Assay in Human Lymphocytes; Gene Hutat:.on in
Cultured Chinese Hamster Lung Cells

Tox Chem No.: 082 N i
HED Project No.: 2-0373
'Record No.: S-406128

ID No.: 059820-E
Study Nos.: 203411
. 203422

Richard Hountfor‘c, PM Team #10
Insecticide Rodénticide Branch

ﬁ;ﬁ%L
Registration Division (H7505C) j) M

FROM: Brian Dementi, Ph.D., D.A.B.T.
. Review Sectionm III g/“’w
Toxicology Branchi I
Health Effects Division (H7509C)

3
(o]

THRU: Henry Spencer, Ph.D., Acting Section Head @ 3 STt
) Review Secticn IIX
Toxicology Branch I /A /,@
Health Effects Division (H7509C) /z"

ACTION REQUESTED

The Registrant has submitted for review two mutagenicity
studies on benzyl benzoate Gesigned to satisfy gene mutation ( Study
No. 203422) and structural chromosomal aberrations (Study No.
203411) mutagenicity guideline testing requirements.

CONCLUSIONS

(1) Review of the gens wmutation study (NG. 203422) in cultured
Chinese hamster ovary cells (CHO/HGPRT) reveals the study to
be acceptable in satisfying the gene mutation guideline
requirement.

Under the conditions of the assay, doses of nonactivated
benzyl benzoate (10 to 120 ug/ml) and doses of S9-activate
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benzyl benzoate (50 to 500 ug/ml) did not induce a mutagenic
response in the independent assays. Cytotoxicity was observed
in the absence of S9 activation,  but cytotoxicity was not
observed with S9 activation. It 'is concluded that benzyl
benzoate was tested to the limit of solubility, and to
cytotoxic levels without S9 activation, with no evidence of 2
mutagenic effect.

Review of the cytogenetic assay in human lymphocytes (Study
No. 203411) disclosed the study to be unacceptable and, hence,

does not serve as intended to satisfy the chromosomal
aberrations testing requirement.

Under conditions of the assay, no evidence of a clastogenic
effect was seen in the absence of S9 activation. However, no
conclusion could be reached when the assay was conducted in
the presence of S9 activation. While there were no
significant increases in the frequency of cells with
aberrations, concerns exist with respect to the presence of
complex aberrations at 30 to 500 ug/ml. In the opinion of the
reviewers, questionable findings likely would have been
resolved had lymphocytes been tested from more than one donor,
or possibly if the -‘assay had been repeated. Since the
questionable findings remain unresoclved, the study is dzemed
unacceptable. .
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GUIDELINE SERIES 84: MUTAGENICITY
MAMMALIAN CELLS IN CULTURE GENE MUTATIOR

. MUTAGENICITY STUDIES ; Lot e LT
EPA Reviewer: Brian Dementi. Ph.D. , Signature: .~ :£4 . . i
Review Section III, . ; . : . :
Toxicology Branch { I i/HED Date: C Lo
Acting EPA Section Head: Henry Spencer, Ph.D. Signature: ,12222!;2%;&32:;44_,/
Review Section III,
Toxicology Branch { I }/HED Date: ___.g]'/j__?//ou

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Gene mutation in cultured Chinese hamster ovéﬁy
cells (CHO/HGPRT) A S e

EPA IDENTIFICATION Numbers:

Tox Chem. Number: 082

e M A A A

MRID Number: 420231-01

e

IEST MXTERIAL: Benzyl benzoate

SYNONYMS: Benzoic acid benzyl ester; active ing-edient of Acarosan: CAS YNo.
120-31-4

W

SPONSOi: Werner and Mertz GmbH, Mainz, Germany

. STUDY_ ¥IMBER: 203422 ~ s
TES’TIH&’% FACILITY: - CCR-Cytorest Cell Research GmbH and Co., KG. Rossdorf, = " ""7.-
Gerzany

B SR

‘TITLEfﬁF REPORT: Gene Mutatian Assay im Chinese Hamster Ovary {CHO} Cells £ . .o

Vitro With Benzyl Benzoate?®
AUTHOR: Heldemann; -A. : w0

REPCRT ISSUED: December 6, 1990

CONCLUSIONS-EXECUTIVE SUMMARY: Under the conditions of the Chinese hamsted!
© lung. cell HGPRT forward gene mutation assay, doses of nonactivated benzyl . 4:
‘benzoate (10 to 120 pg/ml), and doses of S9-activated benzyl benzoate (50 t&f
500 yg/ml) did not induce a mutagenic response in two independent assays. . Tne
test material precipitated at levels above 50 ug/mL +/- S9. Marked cyro- 1
Toxicity was observed at all nonactivated doses 260 pg/mL in the first trial.

~Thers appears to be a discrepancy between the zitls of the report and the descripz:cn within the
repor: regarding the actual ceil lLine zhat was used. While the title indicates Thinese zamster ovary (CHGC!
zells. =he report largely refers =o V79 cells. Based on the medium used and *he ~resatment proiocol, we
assume zhat Chinese hamster Lung V79 cells were assayed.

Page 2 of _8 . e 4
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" MAMMALIAR CELLS IN CULTURE GENE MUTATION

and at 150 pg/mL in the second trial. The S$9-activated test material was not
cytotoxic. Based on these findings, it was concluded that benzyi benzoate was
tested to the limit of solubility, and ‘to cytotoxic .levels without $9 activa- .
tion, with no evidence of a mutagenic effect. The study, therefore, satisfies
Guideline requirements for genetic effects Category I, Gene Mutatioms.

STUDY CLASSIFICATION: The study is acceptable.

A. MAIERIALS:
1. _Ig;s_ﬂa;g;ial: Benzyl benzoate

“Description: Colorless liquid -

Identification No.: Batch no. 18504

; Puricy: 99% L

Receipc date: Not reported

Stability: 12 months, pure and in solution; expiration date. June 28,

1991
. Contaminants: None listed
- Solvent us -i: Ethanol

. Other provided informacxon. Stored at room temperature. The
frequency of dosing solution preparation was not reported. The
stability of the test material in medium was determined.

2. iControl Materials:
‘Negative: Dulbecco’s minimal essential medium (DMEM)/F12 supplemented’
iwith.loz fatal calf serum (FCS) .+ - . s T

Solvent/velume ﬁéﬁ;nol/lz ;/v:g

Positive: Nonactivation (concentation, solvent): Ethyl methane-
' sulfonate (EMS) was prepared in culture medium to yield a final
concenzration of l mg/mL.

-
-

,Activation (coneentration, solvent): 7-12 dimecthylbenz(a)anthracene
- (DMBA) was preparad 1n dimethyl sulfoxide (DMSO) and used at 153.4
wg/ml -

3. ﬁggiag;ggn . 59 darived from 8-12 week-old male Wisctar

X Azgclor 1254 % induced X__ rat x_ liver S
phenobarbital " e noninduced mouse lung - i)
none ' ___ hamster other F
other S other t

The S9 (Lot no. 121289) was prepared by the testing laboratory. The
protein content wag determined and found to be 30.3 mg/mL.

c e

Page _3_ of _8_ 3 i
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MAMMALIAN CELLS IN CULTURE GENE MUTATION
. 59 mix composition: ,

NADP 4

Glucose 6-phosphate 5

" Potassium chloride 33

- Magnesium chloride - 8

Sodium phosphate buffer, pH 7.4 100

S9 homogenate (final protein concentration 0
in cultures)

Igg;_ggllg Hannalian cells in culture

mouse lymphoma L5178Y cells

Chinese hamster ovary (CHO) cells :
V79 cells (Chinese hamster lung fibroblasts)
other (list):

Ht

Properly maintained?. Yes.

Periodically’ checked for mycoplasma contamination? Yes.
Periodically checked for karyotype stability? Yes.

Periodically "cleansed" against high spontaneous background? XNot

Zeported.

Locus Examined:

thymidine kinase (TK)
Selection agent: ] bromodzoxyuridine (3rdl)
(give concencration) RRRE B : fluorodeoxyuridine (rdC)

X hypoxanthine guanzne phospn@:;bosyl transferase (HGPRT)
Selection agent: 8-azaguanine (8-AG)

(give concencracion) 11 uM 6-thioguanine (6-TN)
Na'/K'ATPase . .« - - ‘..
Selection agent:: - .+ -svoigal ouabain

(give concentration) -

other (locus and/oi?gélgéﬁiénwégen:; give derails):

y ogicity ay:; Eight doses (0.1, 1.0, 10, 20,
60, 100, 250, and SOO pg/mL) w-ze evaluated with and withour 59

activation.
H

(b) Mutacion assay: =~ [
13 agtiv : Elghc doses (10, 50, 60, 75, 80, 90, 00,
and 120 pg/mL) were evaluated ini the inirial assay, and five
doses (50, 90, 100, 120, and 150 ug/mL) were evaluated in the

confirmatory assay.
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; Four doses (50, 100, 250, and 500 pg/mL} -
were evaluated in both the initial and confirmatory assays.

(a) Cells exposed to test compound for: ‘
_G&__ hours (nonactivated) _ 4 _ hours (activated)

(b) Cells exposed to positive controls for:
4 hours (nonactivated) 4 hours (activated)

—————

(e) Cells exposed to negative and/or solvent controls for:
_4 __ hours (nonactivated) 4 hours (activated)

(d) After vashing; kcells cﬁltui:ed fof 7 (days (expression perio&.t}
before cell selection. : .

(e) After expression, cells cultured for _8_ days in selection mecdium
to determine numbers of mutants and for _7_ days without
* selection medium to determine cloning efficiency.

2. Prorocol: Not provided.

1.

ination: RCC Umweltchemie GmbH and €c., 26101
Rossdorf, Germauy, determined the stability of doses ranging from:3.9 -
‘to 49.7 pg/mL in DMEM (-FCS) at room temperature and at 37°C. No .egs
of any of the doses of benzyl benzoate was observed up to 3 hours , of;

incubation. B

-

Preliminary Cvtotoxicity Assay: ﬁighc doses of the test material ‘0.1 '

to 500 ug/mL) were evaluated with and without 59 activacion. The
solubility limit was 500 pg/mL. Nonactivated benzyl benzoate redwcead
che relative initial survival (RIS) at 250 pg/mL to 65.4%, and to .92
at 500 pg/mL. No cytotoxicity was observed at lower nonaccivated
doses, or at any S9-activated dose up to the solubiliey limit. = ¢
w: Doses for the mutation assays were chosen so that the
high dose would reduce the plating efficiency to 20-50%. The stucy
author stated that the first two assays witliout S9 aciivarion were
repeated, since cytotoxicity at levels >100 pg/mL prevenced the
evaluation of a sufficient number of doses; data from thase experi-
ments were not provided. Accordingly, benzyl benzoate was evaluacad.
in the first successful nonactivated mutation assay 2t six doses
ranging from 10 to 120 pg/mL; four S9-activated doses ranging from 20
to 500 pg/mL were also evaluated. The authnr reported that preciziza-
tion of the test material was observed at concentrations above 50
pg/ml. No explanation was provided for the differences in solubilZicy

Page 5 of 8 T
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

between the preliminary cytotoxicity assay and the mutation assay.
Benzyl benzoate was not cytotoxic at doses s30 pg/ml -S9. . Cyto- )
toxicity at higher nonactivated concentrations (60-120 pg/mL) was not
dose-dependent; RIS was s18.6% at all levels. The author attributed
the lack of a dose-dependent effect to the insolubility of the test
compound. In the presence of S9 activation, benzyl benzoate was not
cytotoxic at any tested dose. Thers was no evidence of a mutagenic
effect of benzyl benzoate at any assayed concentration with. or without
$9 activation (Table 1). In contrast, the positive controls (EMS at 1
mg/ml. and DMBA at 15.4 pg/ml) induced marked increases in the number
and frequency of mutants.

In the confirmatory assay, the test material was investigated at 50,
90, 100, 120, and 150 pg/mL -S9 and at 50, 100, 250, and 5C0 pg/mi
+§9. RIS for cultures exposed to nonactivated benzyl benzoate ranged
from 64.4% at the low dose (50 pg/mL) to 21.8% at the high dose (150
pg/mL); the cytotoxic response was dose-related (Table 2). 'Severe
cytotoxicity (i.e. <50 cells recovered 7 days postseeding) was
reported for the cultures treated with 150 pg/mL -59 after the
axpression period. As in the first assay, no cytotoxicity was
observed at any S9-activated dose. Also in agreement with “the
findings of the initial assay, the test material was not mutagenic at
any nonactivated or $9-activated dose. Our reviewers noted cthat for
both trials, the absolute survival of the solvent control cultures was
borderline acceptable (s$59.2% +/- S9). Nevertheless, from the overall -
results, the study author concluded that benzyl benzoate was not -
" mutagenic in this test system. . ‘ oo '

! LIS: We assess cthat the
study author’s interpretation of the data was correct. Benzyl benzocate
was tested to the limit of solubility, and to cytotoxic doses without S9
activation, but showed no evidence of inducing forward mutations at the
HGPRT locus in V79 cells. The response of the test system to the pesitiva
controls indicated that the assay was sufficiently sensitive to. detect a
mutagenic response. We, therefore, c nclude that benzyl benzoate was ot
mutagenic in this assay. g

QUALITY ASSURANCE MEASURES: Was the test performed under GLP? Zes. A

quality assurance statement was signed and dated April 24, 1991.:;

7 i

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 12-19.
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MATERIALS AND METHODS
CBI pp. 12-19
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benzyl benzoate

Page is not included in this copy.
Pages [ Z through /2 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients. .

Identity of product impﬁrities. B

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. L Ry
The product confidential statement of formulai)/
Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

X

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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4

EPA Reviewsr: Brian Dementi, Ph.D. Signature: K/M-\ &hnui"

EPA Review Section III { * Date: 34:42& o

Toxicology Branch { I )}/HED

EPA Acting Section Head: Henry Spencer, Ph.D. Signature: __W
EPA Review Section III, Date: 32 ;4 2~

Toxicology Branch { I }/HED

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Mammalian cells in culture cytogenetic assay in
human lymphocytes :

EPA IDENFIFICATION Sumbers:
~ Tox Chem. Number: 082
£ MRID Number: 420231-02
TEST m'lféi{m;: Benzyl benzoate
SYNONYMS. Acarosan®; benzoic acid benzvl ester
SPONSOR: 3 Werner and *!ertz GmbH, Malnz Germanv

STUDY NUHBER: 203&1;’.'

TESTING j%ﬁCILIN: ZCR-Cytotest Cell Research GmbH and Co., KG, Rossdort,
Germany f?? :

ay
P

TITLE OF‘:"REPORT:) ~Chrcmosome Aberration Assay in Human Lymphocytes In Vitro
with Be;%l Benz‘daté ‘

AUTHOR : A Heldemann

Eﬁﬁﬁé'&s

REPORT I§SUED‘- May 16, 1991.

CONCLUSI%NS EXECUT’Y’”T: SUMMARY: Human lymphocytes derived from a single donc=T
were evaab.tat:ed for chromosome aberrations 24 hours postexposure to three non-
activatea doses (10.0, 100.0, and 250.0 pg/mL) and three S%-activated doses
(30.0, 230 0, and 390.0 pg/mL) of benzyl benzoate. Chromosome aberrations
were also scored ia cultures exposed to the high dose with and without $9 ac-
tivation<48 hours posttreatment. Results indicated that levels 2100.0 pg/mi
+/-59 were partxalj:' ‘insoluble in culture medium and that nonactivated

500 pg/mL was cytotoxic. No evidence of a clastogenic effect was seen in the
absence of S9 activarion. However, no conclusions can be reached for the
S9-activated phase of testing. Although there were no significant increases
in the fregency of cells with aberrations, our reviewers have concerns

|
!
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regarding the presence of complex aberrations at 30, 250, and 500 pg/mL
(24-hour harvest). We assess that the biological significance, if any, of
these findings probably would have been resolved had the study author followed
the recommended approach of using human lymphocytes derived from independent
donors or by repeating the assay. Since no definitive conclusions can be
reached, the study does not satisfy Guideline requirements for genetic
effects, Category II, Structural Chromosome Aberrations.

STUDY CLASSIFICATION: The study is unacceptable.

A. MATERIALS:

1. ;Test Material: Benzyl benzoate

.- Description: Colorless liquid
- Identification No.: Batch number 18504
- Purity: 99%
¢ Receipt date: Not reported _
Stability: Stable for 12 months in solution; expiration dace June 28,
4 1991 .
> Contaminants: None listed
‘ Solvent used: Ethanol (ETOH)
Other provide information: The test material was stored at room
temperature protected from light. Solutionms of the test macerial
. were prepared on the day of use. The test material was found to be
. stable in culture medium Culbecco’s modified Eagle medium/Ham's F.;.
1:1 (DMEN/F;;) at 37°C for 4 hours.

S

2. . Control Matérials:

" Negative: DMEM F,,

" Solvent/final concentration:, EIOH/1%

“Positive: Nohactivatigg (concentrations, solvent): Ethyl methane-
sulfonate (EMS) was prepared in DMEM/F,, to yield a final
concentration oi.720 ug/mL.

Activacion {concentrations, solvent): Cyclophosphamide

(C2j6§a§‘p§epared in DMEM/F); to vield a final concen-
tration of 50 pg/umlL.

A

" Activation: S9 4éxived frqm!ﬁistar, strain WU, male (8-12 weeks of

age) C . .
x__ Aroclor 1254 _ x  induced _% _ rat x_ liber
_ phenobarbitai . _ . noninduced mouse lung
none hamster other
other other
295 9
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" The rat S9 liver homogenate was prepared by the perfcrming laboracory-
The protein content of the batch (lot nunber 191289) used in this
. study was 30 3 mg/mL.

© 89 mix composition:

Component Concentration in S9 Mix
Sodium phosphate buffer, pH 7.4 100 mM
KCl 33 mM
NADP 4 mM
Glucose 6-Phosphate 5 mM
S9 . 150 mg protein

Note: 20 pl of the S9 mix were added to 10 mL of culTure medium to vield 2 . .
final protein c¢oncentration of 0.3 mg/mL. ;

4. Test Compound Concentration Used:

(a) Preliminary cvtotoxicity assay: Cv:ot:oxzcn:y was assessed in .
parallel with the cytagenetlc assay.

(1) Nonactivated cond:.tzons. Elght doses (0.3, 1.0, 3 0, m 0
30.0, 100.0, 250, and 500.0 pg/mL) with a 24-hour cell
harvest and six dose (3.0, -10.0, 30.0, 100.0, 250.0, and
500. 0 pg/mL) w1th a-48-hour cell harvest.

(2) S89- actlva:ed condztlons. As above.

(b) Cytogenetic assay:

(1) Nonactivated conditions: Cultures In the cytotoxicity Jnase.
. of testing that were-exposed %010, 100, and 250 pg/mL
(24-hour harvest) -and to-250 pg/mL ‘48-hour harvest) were ..
scored for chromosome aberratioms. :

(2) S9-activated conditioms: ' Culrures in the cytotoxicity phase ©
of testing that were exposed to 30, 250. aud 500 pg/mL
(24-hour harvest) and £o0.500 p.g/’nu_ {48 ‘xoux: harvesr) were -
scored for chromosome aberraitions..

5. Test Cells: Human lymphocytes were obtained Irom the blood of ore
healthy female donor (age 41 years). Lymphocyte cultures were iznitI-
ated within 24 hours of collection in DMEM/F., wsdium supplemented
with 15% fetal calf serum (FCS) and containing phytchemagglutiniz
(concentration not specified) and antibistics.

Properly maintained? Yes.

Cell line or strain periodically checked for aycoplasma contaminacion?
Not applicable. '
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Cell line or strain penodically check for karyotype stability? Not
agagplgcable

B. TEST PERFORMANCE:
1. Cell Treatments:

"(a) Cells exposed to test compound for:
4 hours (nonactivated) 4 hours (activated’

(b) Cells exposed to positive controls for:
- 4 _hours (nonactivated) 4 hours (activated)

il(c) Cells exposed to negaci#e and/or solvent controls for:
o 4 _hours (nqnactivated) 4 hours (activated)

2., Cvtogenetic Assay:

- (a) TIreatment: Forty-eight hours after initiation, duplicate

£ " cultures were exposed to the selected test material doses; the’

- solvent control (ETOH), or the positive controls (EMS or CP) in f‘
both the presence and absence of S9 activation. At the end of °

the 4-hour treatment, cells were cenctrifuged, refed culture
medium, and reincubated. Colcemid (£final concentration,

0.2 pg/mL) was added 3 hours before the cultures were harvested
(24 and 48 hours posttreatment). Metaphase cells were collectgc

swollen in 0.0375 M KCl, and fixed in glacial acetic acid: S
- absolute mechanol (1: 3) Slides were stained with Giemsa and

ccded. : ‘”:ue

'%(b) Metaghase analysis: 1wo hundred mecaphase plates (100 cellsy® = S

culture) from each selected dose group and the negative, solvent. ‘
and positive control groups were scored for chromosome aberra-
tions; gaps were recorded but not included in the aberration o
frequencies. The mitotic index (MI) was determined by court g
1000 cells per culture. .Polyploid cells per 100 scorsd cells
were also determined.

~u

PYEE

&
~~
0
N

Statistical methods: The data from the experimental grouﬁg wéré"ﬂ »
evaluaCed for statistical sxgnlflcance (p<0.05) by thﬂ Ch1 squaza - Lo
test. B "

ES

(d) Evaluation criteria:
b
(1) Assay validity: The assay was considered acceptable iZf v.‘
(a) the frequency of chromosome aberrations in the negat1v~
and/or solvent control cultures was within the performing” ’
laboratory’s historical range (not provided) and (b) the
- positive controls induced significant increases in the
frequency of aberrations.

of 3

a\h
i




p ' | ) 009112

MAMMALIAR CELLS IN CULTURE CYTOGENETICS

(2) Positive response: The test material was considered
positive if at least one dose caused a significant increase
in the chromosome aberrations frequency compared‘»o the
‘negative control.

3. Protocol: None provided.

POR SULTS :

1. Cytotoxicity Assay. Initially doses ranging from 0.3 to 500.0 pg/mL
-4+/-59 were assessed for cytotoxic effects 24 and 48 hours postTreat-
_ment. Slight compound precipitation was reported at concentrations
leO 0 pg/mL +/-59. '

In the absence of 59 activation, the MI for cells sampied 24 hours
wposcexposure to 500 pg/mL was markedly reduced (~752) compared to the
“solvent value; a slight reduction was also seen at 250 pg/mlL. Below

250 pg/mL, the MI was not adversely affected by compound treatment.

.There was an ~40% reduction in mitotic cell recovery 438 hours follow-

.ing treat: .-t with 500 pg/mL -S9; no convincing evidence of cyrocoxi-
~city was scen at lower nonactivated doses. No adverse effects on the

number of mitotic cells were seen with the S$9-activated test material

_at either harvest time. Based on these preliminary findings, cultures
Jexposed to nonactivated 10.0, 100.0, and 25C.0 pg/ml (24-hour cell
-harvest) and 250.0 pg/mL (48-hour cell harvest) were examined Zor
‘chrowosome aberrations. As the results presented in Table 1 indi-
;cated, no significant increases in the frequency of structural chromo-
isome zberrations were found. Similarly, the incidence of numerical
iaberrarions in treated groups were generally comparable to the
“negative and solvent .control wvalues.

.In the presence of $9 activation, the test material was not cytotoxic
‘at any level; accordingly, cultures exposed to 30, 250, 500 ug/=mL
 (24-hour sampling time) and 500 pg/mL (48-hour sampling time) were
!examined for abnormal chromosome morphology (Table 2). 1In agreement
:with the nonactivated findings, there were no significant increases in
"either structural or numerical chromosome aberrations at any 59-acti-
-vated dose. Our reviewers noted, however, that single complex aberra-
‘tions were scored at two dose levels following the 24-hour harvest
(1 dicentric at 30 pg/mL and 1 exchange figure at 500 pg/mL). Simi-
+larly, multiple aberrations (cells with >5 aberrations) were observed
at two doses (250 and 500 pg/mL) 24-hour posttreatment.

By convention, multiple aberrations are generally considered za be
cells with 210 aberrations and the types of aberrations within these
‘cells are rarely identified. However, information accompanying the
individual culture data indicated that all abnormal figures in cells
classified as multiple aberrations were exchanges. Therefore, the
actual number of complex aberrations scored in the 250- and :00-ug/mL
treatment groups were >5 and >6 exchanges, respectively.

5_of 9
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"’ .There also appeared to be a slight increase in simple aberrations

7 (i.e., breaks and fragments) at the 30- and 250-pg/ml treatment
levels. In the absence of a significant effect on the percentage of
‘cells with aberrations, the findings were not definitive evidence of
w“clastogenesis; they were, however, unusual. o

Based on the results, the study author concluded that benzyl benzoate
‘.was not clastogenic in this in vitro human lymphocyte cytogenetic
j-,assay.

REVIEWERS' DISCUSSION/CONCLUSIONS: We conclude that there was no evidence
of:a clastogenic response induced by nonactivated benzyl benzoate in human
lymphocytes derived from a single donor. However, the biological signifi-
canice of the rare complex aberrations ar all S9-activated levels following
the: 24-hour harvest illustraces the rationale for conducting human lympho-
cyte cytogenetic assays wirth replicate cultures from different donors or
performing independent experiments. We believe that the relevance, if
any? of these results could have been clearly established either by the
use of donor cells from a second source or the performance of a repeat
tegt. We assess, therefore, that the data from the S9-activated phase of

3

te%%ing are inconclusive and that the study should be repeated.

UALITY ASSURANCE MEASURES: Was test performed under GLPs? Yes. (A
qu%éity assurance statement was signed and dated June 18, 1991)<
T .

A

CBIZAPPENDIX: Appendix A, Materials and Methods, CBI pp. lhnlqi
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benzyl benzoate

Page is not included in this copy.
Pages Do through 37 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients. .

Identity of érdduct impurities. .

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label. . o
The product confidential statement of fornuldi//
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

ARSEEERRRER

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




