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Requested Action

Review subject study.

Response

The primary review of this study was performed by Dynamac Corp. and the secondary

review was done by Dr. John Chen, Section I/Tox Branch II; the DER is attached.
Cyproconazole was evaluated in a multiple-harvest cytogenetic assay for the potential -
to induce chromosome aberrations in Chinese hamster ovary cells. Concentrations of

test material were 100, 150 or 200 ug/ml without S9 activation and 100, 150, 200 or

250 ug/ml with S9 activation; cultures were harvested at 4, 9 and 19 hours after

treatment. A positive response was observed in both the S9 activated and nonactivated
assays at different dose levels and at different harvest times. Therefore, it was

concluded that Cyproconazole was clastogenic in this mammalian cell test system and

that metabolic activation was not required to demonstrate the effect.

Classification: acceptable
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DATA EVALUATION RECORD

CHEMICGCAL: Cyproconazole.

STUDY TYPE: In vitro chromosome assay with Chinese hamster ovary
(CHO) cells. '

MRID NUMBER: 411587-01.

TEST MATERIAL: Cyproconazole.

SYNONYM(S): 2-(4-Chlorophenyl)-3-cyclopropyl-i-(1H-1,2,4~triazol~-
1-yl)-butan-2-0l; SAN 619F/94361-06-5, 94361-07-6.

SPONSOR: Sandoz Crop Protection Corporation, Basle, Switzerland.

TESTING FACILITY: Research and Consulting Company B.V., Hertogen
basch, the Netherlands.

: Evaluation of the Ability of Cyproconazole to
Induce Chromosome Aberrations in Cultured Chinese Hamster Ovary
(CHO) Cells.

AUTHOR(S): Enninga, I.C.

STUDY E ¢ 0883/ECC 153.

EPOR SS : June 28, 1988.
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CONCLUSTONS/EXECUTIVE SUMMARY:

Cyproconazole was evaluated in a multiple-harvest cytogenetic assay
for the potential to induce chromosome aberrations in Chinese
hamster ovary cells. Cultures exposed to 100, 150, or 200 ug/mL
without S9 activation and cultures exposed to 100, 150, 200, or 250
pg/mL with S9 activation were harvested 4, 9, and 19 hours after
treatment. Results indicated that significant increases in cells
with aberrations were scored in both the nonactivated and
S9-activated assays at different -dose levels and at different
harvest times. The effect was not dose or time dependent. Regard-
less of the condition, dose, or harvest interval, the frequency
and type (chromatid breaks and acentric fragments) of aberrations
that were induced were comparable. This finding, in conjunction
with the narrow dose range, suggests that the clastogenic activity
of cyproconazole occurs within a limited dose range. We conclude,
from the positive response observed in the nonactivated and S9
activated assays, that cyproconazole was clastogenic in this
mammalian cell test system and that metabolic activation was not
required to demonstrate the effect.

study Classification: The study is acceptable.

A. MATERIALS:

1. Test Material: Cyprocdnazole.
Description: Light brown powder.

Batch No.: 8507.

Purity: 95.6 + 1%,

Contaminants: Not listed.

Solubility: In water, 140 * 4 ppm at 22°C; in ethanol
and dimethylsulfoxide (DMSO) >23% at 25°C.

Solvent Used: DMSO.

Stability: Decomposition <5%/2 years at 20°C.
Other Comments: The test material was stored at room

temperature in the dark. Solutions of the test material
were prepared immediately prior to use and were protected
from light. .

2. Cell Line: The Chinese hamster ovary (CHO) cells (subline
CHO-K1) used in this assay were obtained from Dr. A. T.
Natarajan, State University of Leiden, the Netherlands.
Prior to use, the CHO cells were grown in Ham’s F-10 medium
supplemented with 10% fetal calf serum, L-glutamine, and
antibiotics.

3. S9 Fraction: The S9 fraction was derived from the livers
of young adult male Wistar or Sprague Dawley rats induced
with Aroclor 1254. Pricr to use, the concentration of
cytochrome P-450 in the S9 fraction was determined and
found to be 173.6 nM cytochrome P-450/g wet liver. The S9-
cofactor mix contained 0.5 mL S9/mL of the reaction
mixture. 4
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4. control Compounds: DMSO served as the negative control;
mitomycin C (MMC) at 0.075 pg/mL was used as the
nonactivated positive control and cyclophosphamide (CP) at
10 pg/mL was used as the S9-activated positive control.

B. STUDY DESIGN:

1. Preliminary Cytotoxicity Assay: Prepared cultures (four
replicates), seeded at =5 X 10° cells/dish, were exposed
for 2 hours to eight concentrations of the test material
(1.0 to 2000 ug/mL) or the solvent control (DMSO) both in
the presence and absence of S9 activation. Following
exposure, cells were washed; cells from two of the four
replicate cultures were counted to determine survival
immediately following treatment. The remaining cultures
were refed fresh medium and reincubated for 18 to 20 hours;
cells were collected and counted, and the relative percent
survival was determined.

2. Cytogenetic Assay:

a. Treatment: Based on the preliminary cytotoxicity assay,
results, doses were selected for the nonactivated ang
s9-activated cytogenetic assays. Duplicate cultures
containing =4 x 10°, =2 x 10°, or =1 x 10° cells/flask
were exposed for 2 hours to the selected doses of the
test material, solvent (DMSO), or positive controls (2
x 10° cells/flask dosed with 0.075 pg/mL MMC/-S9 or 10
ug/mL CP/+S9) .

Cultures were washed, refed with fresh medium, and re-
incubated for 4 hours (cultures containing =4 x 10°
cells), 9 hours (cultures containing =2 x 10° cells),
or 19 hours (cultures containing =1 x 10° cells).
Colchicine (2 upg/mL) was added to cultures exposed to
the highest test material dose or the positive controls

2 to 2.5 hours prior to cell harvest.

Metaphase cells were collected by mitotic shake-off,
treated with hypotonic 1% sodium citrate, and fixed
with methanol:acetic acid (3:1). Slides were stained
with 5% Giemsa and coded.

b. Metaphase Analysis: Two hundred metaphase cells per
treatment group (100/culture) were scored for
structural chromoscome aberrations. Numerical
variations were noted but not included as aberrations.
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Statistical Analysis: The data were evaluated for
statistical significance at p values of 0.05, 0.01, and
0.001 by the Chi-square test.

4. Evaluation Crjterja:

a. Assay Validity: The assay was considered valid if 1)
the number of chromosome aberrations in the solvent
control cultures fell within the historical range of
data recorded by the reporting laboratory and 2) the
positive control chemicals induced a significant

(p<0.05) increase in the number of cells with
aberrations.

b. Positive Response: The test material was considered
positive if it induced a significant (p<0.05) and dose-
related increase in the number of cells with chromosome
aberrations. In the absence of a dose-response
relationship, the test material was considered positive
if it induced a significant effect that was
reproducible.

C. REPORTED RESULTS:

1. Preliminary Cytotoxicity Assay: The eight nonactivated and
s9-activated doses of the test material evaluated in the
preliminary cytotoxicity assay ranged from 1 to 2000 ug/mL.
Compound precipitation was observed in cultures containing
the three highest doses (333, 1000, and 2000 ug/mL) with
and without S9 activation. In the nonactivated test, no
cells survived exposure to the three highest doses of the
test material. At nonactivated doses < 100 ug/mL, > 84%
of the cells survived. Under S9-activated conditions, the
two highest doses were completely cytotoxic and less than
5% of the cells survived exposure to 333 ug/mL/+/-S9.
Lower S9-activated doses (1 to 100 ug/mL) were relatively
noncytotoxic. Based on these results, the cytotoxic assay
was repeated using a narrower range of test material doses
(100, 150, 200, and 250 upg/mL/+/-S9). In the absence of
S9 activation, 8% of the cells exposed to 250 ug/mL were
viable 18 to 20 hours posttreatment; at 200 ug/mL, 55% of
the cells were recovered 18 to 20 hours posttreatment. The
inclusion of S9 activation reduced cytoxicity as indicated
by the 18- to 20-hour posttreatment recovery of 64% of the
cells exposed to 250 ug/mL. The doses selected for the
cytogenetic assay were 50, 100, 150, and 200 ug/mL/-S9 and
100, 150, 200, and 250 ug/mL/+S9.
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2. Cytogenetic Assay:

Nonactivated Test: Under nonactivated conditions,
statistically significant (p<0.05) increases in the
number of cells with aberrations were observed in
cultures harvested 4 and 9 hours postexposure to 200
pg/mL. A significant increase (p<0.05) in chromosome
aberrations was also noted in the 100 pg/mL test group
harvested 4 hours posttreatment. No significant
effects were seen in cultures harvested at the 19-hour
interval. Representative nonactivated results were
selected from the 9-hour cell harvest and are presented
in Table 1; reported results from the 4- and 19-hour
fixation times are presented in Appendix A; study
author’s Tables Nos. 2 and 6, respectively.

b. S9-Activated Test: Metaphases were not available from
the high-dose group (250 ug/mL) at the 4- and 9-hour
harvest times. . Significant increases in cells with
aberrations were seen in the following test groups:
100 pug/mL (9- and 19-hour harvests), 150 pg/mL (4-hour
harvest), 200 ug/mL (9-hour harvest), and 250 pg/nL
(19-hour harvest). No dose=- nor time-related trend was
apparent. It was noted, however, that under both non-
activated and S9-activated conditions, the predominant
types of aberrations that were scored at doses inducing
a significant effect were generally chromatid breaks
and acentric fragments. S9-activated results from the
g9-hour cell harvest were selected as representative and
appear in Table 1; reported results from the 4- and 19-
hour fixation times are presented in Appendix B; study
author’s Table Nos. 3 and 7, respectively.

Based on the combined results of the multiple-harvest
nonactivated and S9-activated assays, the study author
concluded that cyproconazole is "weakly clastogenic" in
this test systen.

D. REVIEWERS’ SCUS N AN NTERPRETATION OF STUDY RESULTS:

We assess that the study was properly conducted and that the
study author interpreted the data correctly. Although cypro-
conazole did not induce a dose- or time-dependent clastogenic
effect, significant increases were consistently seen under
nonactivated and S9-activated conditions. Similarly, the type
and frequency of aberrations were generally comparable regard-
less of the condition, dose, or harvest interval. It would,
therefore, appear that the clastogenic activity of cyprocona-
zole is confined to an extremely narrow range of reactive doses
and that S9 activation was not required to demonstrate this
effect.
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TABLE 1. Representative Results of the Multiple-Harvest CHO Cell {n yitro Cytogenetic Assay
with Cyproconszole .

No. Cells X Cells giologicatly
$9 Harvest® WNo. of with with significant
Dose acti- Time Celis Aberra- Aberrs- Aberrations®
Substance Cug/ml) vatfon (Hours) Scored tions tions (Ko./Type)
Solvent control
Dimethylsul foxide .- . 9 200 7 3.5 4TB; 1S8; 2AF
.- * 9 200 5 2.5 118; 158; 4AF
Pogitive controti
Mitomyein € ' 0.075 - 9 200 18* 9.0 718; 258; 7AF; 3E
Cyclophosphamide 10 + 9 200 b1 i 28.0 2278; 7s8; 24A?; 15€
Jest Materfal -
Cyproconazole 1004 . 9 200 5 2.5 218; 4AF
150 - 9 200 7 3.5 188; SAF; 1D
200 . 9 200 17+ 8.5. 10T8; 1SB; 7AF; 1E
100° + 9 200 12 6.0 5T8; 258; SAF; 1MA
150 + 9 200 S 2.5 518
200 + 9 200 12* 6.0 5T8; 1S8; 6AF; 2D
%rime after compound administration.
btza::as not included.
Cabbreviations used:
18 - Chromatid break AF - Acentric fragment
$8 - Chromosome break E - Exchange figure
D - Dicentric MA - Multiple aberrations

dsignificant increases in cells with sberrations were also noted in the 100- and 200-ug/ml nonactivated
test groups harvested & hours postexposure.

®significant increases in cells with sberrations were aiso noted in the following S9-activated
test groups: 150 gg/mL at 4 hours and 100 and 250 ug/mL &t 19 hours.

*Significantly different than the solvent control (p<0.05) by the x2 test.

«+significantly different than the solvent control (p<0.001) by the X2 test.
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: A quality assurance statement was

signed and dated June 28, 1988.
: Appendix A, Results from the 4- and 19-hour

CBI APPENDIX
Nonactivated Fixative Times, CBI pp. 13 and 17; Appendix B,

Results from the 4- and 19-hours S9-activated Fixative Times,
CBI pp. 14 and 18; and Appendix C, Materials and Methods, CBI

ppn 8-10.
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APPENDIX A

Results from the 4- and 19-Hour Nonactivated
Fixative Times

CBI pp. 13-17
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Page is not included in this copy.

Pages '1L’ through‘js are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product 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.
:}gi,A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

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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APPENDIX B

Results from the 4- and 19-Hour S9-Activated
Fixative Times

CBI pp. 14-18
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Page is not included in this copy.

Pages (s through (Q are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of gquality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
:EZT<A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

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.




APPENDIX C

Methods and Materials

8-10

CBI pp.
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Page is not included in this copy.

Pages l? through U<~ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product 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.
:EET'A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

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.




