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MEMORANTIIM
SURJFCT: Peer Review of Ronilan f{Vinclozolin), Caswell
Ne. 323C.
FROM: Reto Engler, Chief O )
Scientific Mission Support Staff [/l 7
Toxicology Branch/HEp (T8-769) / v 01?7
TO: Henry Jacoby, Product Manager ;

Fungicide Herbicide Rranch
Registracion Nivision (7T5-769)

On Aprail 4, 1985, a panel of Toxicology Branch personnel
and NDr. Payn-.2r¥, HED Senior Science Advisor met to discuss the

data hase on Ponilan, and the conclusion reached by indenendenc

reviewers of the dara and lung slides of the mouse study.

A. Concurrence:

The follcwing persons were 1n attendance:; the signature
indicates concurrence wich the consensus report, unless

octherwlise 1niicaced.

1. Peer Review Panel:

Orville ®. Pawvnter, Ph.D.
William L. Rernam

Louis Xasza, 2.V .M., Ph.,D,
Lbaurence Chizlik, DABT
John Nuest, TR.D,

Bertram Litt

Reto Fnaoler, *2h.D.
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2. Reviewer/<ecrion Head, who presented the data for evaluacinn
and consideracion. Their signatures indicace the technical accaraTy

of che panel report. Given their work was reviewed, they are
not considered part of the panel. P

) .. 4 ) /\ /7"
Roland Gesserc, D.V.M. \./.r'uﬁét( ,‘Z{( /1 ,Z__//J\;‘J.;.'QS
Robert B. Jaeger yze

3. Dr. Farber was unable to acttend the discgbéioéthhe
signature indicates concurrence with the ovetYall conclusion
of the panel.

Theodore M. Parbher, Ph.D, RO A v "

B. Information Reviewcd

The informaction reviewed consisted of several Toxicology
Pranch (TB) reviews dealing with the apparent oncogenic
ef fects of Ronilan in mice. A Peer Review of the TB review
by Dr. McConnell, NIEYS, a summary conclusion by NDr. Kasza

based on an independenc reevaluation of the lunag hisctopathology,

and one liners concerning other toxicity tests on Ronilan
(package actached)..

C. Summaryv Fvaluation of the Evidenca

1. BRackground:

a. The cenctral 1issue of thils latest evaluation as well
as Aeliberations snanning several yvears was wherher or not the
lung adenomas observed in female (NMRI) mice were related to
compound administracion. The effects appeared to be

iose reiated, however, within the range of historical concrols.

b. Following the most conservative approach the Agency
has "regulated Ronilan as an oncogen” while it continued o

assess the scientific evidence as to whether such a conservative

amproach was, i1in fact, jusctified.

c. The Adency therefore took the initiacrive to have
the lung slides re-evaluated by an independent nathologist.

2. Ancillaiary Evidence:

The rat study on Ronilan did not show any oncogenic
ctTs. The foliowing mutagenic assays were negative (1)

2T Es

“tinese flamster SC%, (2) Ames zest wi-h and withoutr §-©
zozaivazion (3) host mefiaced assay with S. tvphimurium, an”?
{1} domirnant lechal assav 1n Tice, -

ey



While the muctaceniclity test baccery could be expanded
nothinag 1n these test POINTS td an oncogenlc potential.

3. The Bioassay in Mice:

The incidence of lung adenomas 1in female mice was reporced
by BASF as follows:

Dose (ppm) 0 162 486 1458 4374
Response 0% 23 2% 8% 10%

The incidence of tumors showed a dose~related trend, but
was within the hisctorical range. For the laboratory which
carried out the Ronilan study the historical incidence “or
female mice ranged from 0-9% 1n 5 sctudies (1974-78) wicth a
mean of 5.5% and in other labhoratories 1t was as high as 725.5%
(1978-80).

The re-evaluation of the slides by the independent
pathologist was consistent with this finding. However, one
less tumor each was reporcved in the Agencv sponsored evaluatinn
at 162, 1458 and 4374 ppm changing the response rate to 0%,

0%, 2%, 6% an? 8.6% for the dose groups listed above. “hese
results still show a sctactisctically significant response crend.
Yowever, the topn dose incidence bhecomes more consistent with
the historical control value of the laboracory which conducte”
the study.

D. Conclusaion:

Afrer cons.iierazion of all the faccs hefore cthem th2 revier
committee members concluded that the mouse oncogenicity test
and other strudies 1.e., the rat birnassay and the mutagenicicy
studies 1n parcicular did not support the finding that Ronila=
was oncogenic. The nrimary reasons for cthis conclusion are:

1. XNo hyperplasia was observed at any dose level,
hyperplastic chanaes are a strong indicator of oncogeniz
effecrs.

2.a) Lung adenomas 1n this strain of mice are commen and
their freguency shows a fairly wife varia=ion {in the same
laboratory, as well as in other historical control datal.

2.b) The observed lung adenoma frequency was within the
historical concrol limits for vhe same lanhoractorv.



3. The Agency sponsored re—evaluaction of slides also
lead to the conclusion that the lung adenomas are not likely
o be compound related, because of the low frequency of
occurrence and ahsence of preneoplastic pathological changes.

4, The mutadenicity assays performed wvere all negactive.

Several other factors listed below point out the lack of
oncogenicity of Ronilan. Although the committee realizes
that they are not in and of themselves sufficient to dismiss
oncogenic effects, they should be considered together with
the above rationale as weight of evidence.

‘1. The lung adenomas were only observed 1in one sex
(female).

2. NoO progression to carcinomas was observed.

3. The long term feeding study 1n rats was negactive; the
dose levels (1in ppr) for rats were the same as for mice and
the MTD for rats seems to have been reached (body weighrt
reduccions).

Z. Referrail:

On an incerun Masis and hefsre a final evaluation of
Ponilan's oncogenic potential, Toxicology Rranch has calculated
diectary risks based on a 0;* of 1.1x107“~ (for mg/kg/day
exposures). BRased on the VOFL of 100-pprm in the é-month dog
stuly and a safecy factor of 100X an ADI of 0.025 mg/kg/day
was established for Ronilan. Since the oncogenic potencial
£n5r Ronilan bas bheen dismissed, the ADI should be used 1in the
future as a basis for reculatina food uses of this pesticide.

The chemical Ronilan 1s referred to the Herbicide Fungicide
Branch PM 21 (Jacoby) for further action. As noted 1in thls
review the mutagenicictyv testing for Ronilan 1s insufficientc
and additional testing should be performed.
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MEMORANDUM _ PEsSTICIDES AND TOXIC SUBSTANCES
SUBJECT : Peer Review of Toxicity Data on Ronilan
: (Vinclozoline).
Caswell No. 323C
FROM: Reto Engler, Chief
Mission Support Staf€
Toxicology Branch/HED (TS-769)
- TO: - Addressees

Attached for your review please find the evaluation of
Ronilan's oncogenic effects data, spaning several years.*

Also included in the package is a memorandum (October 12,
1984) concerning an outside peer review on our findings on
Ronilan. Based on this review, the lung slides were again
evaluated for EPA under contract and the findings were evaluated
and summarized by Dr. Kasza (memo Feb. 14, 1985).

ITn addition there is a ‘listing of one-liners attached
summarizing the other data on Ronilan, see also Jan. 4, 1985
memo.

*The memos in reverse chronolcgical order are:

January 4., 1985 Rodrigquez to Jacoby (data surmaries)
September 12, 1984 Gessert to Jaeger
December 29, 1983 Gessert to Jacchby {Attached BASF

comments on
April 1%, 1983 mer

September 7, 1983 Gessert to Jaccby
May 5, 1983 Gessert
and
Kagza to Jacoby
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April 15, 1983 GCessert to Jacoby

May 24, 198z ~ Gessert to Jacoby

May 11, 1982 Gessert to Jacoby

April 17, 1982 Gessert to Special
Registration
Section

A meeting for addressing this issue is scheduled for
Thursday, April 4, 1985 at 10:00 in Dr. Farber office.

ADDRESSEES:

Dr. Theodore M. Farber
H William Burnam
o Dr. Louis Kasza
- Dr. Orville Paynter
Robert Jaeger
Dr. Roland Gessert (reviewer)
Laurence Chitlik ' -
Dr. John Quest
Bertram Litt

cc: H. Jacoby
C. Gordon
R. Coberly/Caswell 323C

OPP:HED:TOX:R.ENGLER:sb 3/19/85 X77490 2
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‘et February 14, 1984
: . PESTICIDES AONFDF"I'cOtX?gSU BSTANCES
TO: Reto Engler, Ph.D. _ » =
Scientific Mission Support Staff
Toxicology Branch, TS-769
FROM: Louis Kasza, D.V.M., Ph.D. X
Pathclogist
Toxicology Branch, TS-769
SUBJECT: Evaluation of Pathologic Findings in Mouse Lungs

Exposed to Ronilan (Vinclozoline)

The male and female mice were divided into 5/5 groups,
50 animals in each group. The mice in these groups were fed with
the test material at 0, 162, 486, 1,458 and 4,374 ppm, respectively.
Based on Dr. Gessert's tabulation, there were differences in
the incidences in lung adenomas between control and test groups
in female mice (0%, 2%, 2%, 8%, and 10%). In five submitted
"Historical Data from Onco Studies of NMRI Mice'", lung tumors
occurred in 11%, 4%, 5.7%, 0%, and 6% distribution. Based on
the available data, the conclusion of the Memorandum of May 5,
1983, on page 1C, was as follows:

"2) An apparent increase in the incidence of lung adenomas
was seen in females on vinclozoline (one at 162 ppm, one at 486 ppn,
4 at 1,458 ppm, and 5 at 4,374 ppm). These were within the
range seen in some of the historical controls, but because of
the apparent dose-relationship and the lack of tumors in the
study controls, we concluded that vinclozoline was a weak and
questionable oncogen for lung tumors. Because it produced a
maximum 5/50 tumors of a benign nature in one species only
(the mouse) at the high doses, and because a decrease in the
latency of tumor appearance did not occur, we consider vinclozolire
to be only weakly positive in the production of lung tumors.
Nevertheless, a risk assessment was carried out using the
multi-stage model and the positive findings in the lung.”

An independent pathology laboratory, Experimental Pathology
Laboratory, Inc. (EPL) re-evaluated the female lung histological
sections and the results were submitted on January 31, 1985.

For comparative reasons, we summarize the original (BASF Wyandotte
Corp.), and the reviewer pathologist's findings, both the incidencs
number and, in parenthesis, the percentage:
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GROUPS
Control 162 ppm 436 ppm 1458 pom 4374 ppm
BASF 0 (0%) 1 (2%) 1 (2%) 4 (8%) 5 (10%)
EPL 0 (0%) 0 (0%) 1 (2%) 3 (6%) 4 (8.6%)

The tumor incidences in the review pathologist's report
are similar to the original evaluation. The differences are one less
tumor at 162 ppm, 1458 ppm and 4374 ppm dose levels. Also, I
would like to emphasize the lack of increased incidences of
hyperplastic changes at all dose levels. I call your attention
to this fact because the increased incidences of hyperplastic
changes are regularly present whenr a compound is oncogenic.
Considering all biolngical parameters, it is my conclusion that
Ronilan is very likely not related to tumor induction in the lungs
of female mice. I also support my interpretation by the Task
Force of Past Presidents of the Society of Toxicology which gives
us the following example of how historical data may be useful:

"The following propositions may be taken as scientifically
useful in the evaluation of a chemical carcinogenic
response, with distinctions drawn between the use of
concurrent control and histcrical control data. (1) If

the incidence rate in the concurrent control group is lower
than in the historical control groups, but the incidence
rates in the treated groups are within the historical
control range, the differences between treated and

control groups are not biologically significant."

A similar conclusion was made by the EPL review pathologist:

"In conclusion, the results of this microscopic evaluation
did not reveal a clear relationship between any of the microscopic
findings and the dietary administration of Ronilan. The incidence
of bronchiolar-alveolar adenomas in the 4,374 ppm treated female
mice, even though greater than in the controls, is still smeall.
This low incidence, coupled with the lack of preneoplastic
hyperplastic changes or the progression to malignancy, indicates
that this incidence is probably not related to the administration
ol Ronilan. The incidence of primary lung neoplasms in the Ronila=n
treated male mice is comparable to that seen in the male countrol
mice. The incidence of other non-neoplastic microscopic observa-
tions in the Ronilan treated mice is comparable to that seen in
the control mice."”

ce R. Gessert
R. Jaeger
w. Jurmam
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Naad February 14, 1984
TO- Reto Engler Ph D PESTICIDES AONFDF'TCOEX?SSUBSTAP\CES
Scientific Mission Support Staff
Toxicology Branch, TS-769
FROM: Louis Kasza, D.V.M., Ph.D. X
Pathologist
Toxicology Branch, TS-769
SUBJECT: Evaluation of Pathologic Findings in Mouse Lungs

Exposed to Ronilan (Vinclozoline)

The male and female mice were divided into 5/5 groups,
50 animals in each group. The mice in these groups were fed with
the test material at 0, 162, 486, 1,458 and 4,374 ppm, respectively.
Based on Dr. Gessert's tabulation, there were differences in
the incidences in lung adenomas *“etween control and test grcups
in female mice (0%, 2%, 2%, 8%, and 10%). In five submi=zted
"Historical Data from Onco Studies of NMRI Mice'", lung tumors
occurred in 11%, 4%, 5.7%, 0%, and 67% distributicn. Based on
the available data, the conclusion of the Memorandum of MMay 35,
1983, on page 10, was as follows:

"2) An apparent increase in the incidence cof lung zdenomas
was ceen in females on vinclozoline (one at 162 ppm, one at £36 ppm,
4 at 1,458 ppm, and 5 at 4,374 ppm). These were within the
range seen in some of the historical controls, but because ci-
the apparent dose-relationship ancé the lack of tumors in thc
study control~, we concluded that vinclozoline was a weax and
questionable oncogen for lung tumors. Because it produced a
maximum 5/50 tumors of a benign nature in one species only
(tke mouse) at the high doses, and because za decrease in
latency of tumor appearance did not oeccur, we ccnsider
to e only weaklwy positive in the production of lung tum
devartheless, a risk assessment was carried out using th
oulzi-stage model and the positive findings in the lung.
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GROLPS
Control 162 ppm 436 ppm 1458 ppx 4374
BASF 0 (0%) 1 (2%) 1 (2%) 4 (8%) 5 (1%
EPL , 0 (0%) 0 (0%) 1 (2%) 3 (6%) 4 (8.

The tumor incidences in the review pathologist's report
are similar to the original evaluation. The differences are one les
turor at 162 ppm, 1458 ppm and 4374 ppm dose levels. Also, I
would like to emphasize the lack of increased incidences of
hyperplastic changes at all dose levels. 1 call your attention
to this fact because the increased incidences of hyperplastic
changes are regularly present when a compound is oncogenic.
Considering all biological parameters, it is my conclusion that
Ronilan is very likely not related to tumor induction in the lungs
of female mice. I also support my interpretation by the Task
Force of Past Presidents of the Society of Toxicology which gives
us the following example of how historical data may be useful:

"The following propositions may be taken as scientifically
useful in the evaluation of z chemical carcinogenic
response, with distinctions crawn between the use of
concurrent control and historical control data. (1) If

the incidence rate in the concurrent control group is lower
than in the historical control groups, but the incidence
rates in the treated groups are within the historical
control range, the differences between treated and

control groups are not biologically significant.”

A similar conclusion was made by the EPL review pathologist:

"In conclusion, the results ci this microscopic evaluation
di¢ not reveal a clear relationship between any of the microscepic
findings and the dietary acdministration of Ronilan. The incidence
of bronchiolar-alveolar adencmas in the 4,374 ppm treated female
mice, even though greater than in the controls, is still small.
This low incidence, coupled with the lack of preneoplastic
hyrerplastic changes or the progression to malignancy, indicates
that this incidence is probably nct related to the administration
of Ronilan. The incidence of primary lung neoplasms in the Ronmilan
treated male mice is comparable tc that seen in the male control
mice. The incidence of other non-neoplastic microscopic observa-
ticns in the Ronilan treated mice is comparable to that seen in

- k] E 1
the contrcl mice.
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Subject: Peer Reviews of Ronilan Mouse Oncogenicity Study
Caswell No. 323C

Study Identification:

Chronic Toxicity and Oncogenicity of Vinclozolin (Ronilan) in
Mice. F. Leuschner, Laboratory for Pharm. & Toxicol, Hamburg,
FRG. Dec. 15, 1977.

Background: The mouse study has been submitted to OPP in
support of registration of Ronilan and has been reviewed

by the Toxicology Branch {several memos 1982-83), The reviews,
inter alia, concluded that there was a trend showing increased
incidences of lung adenomas. The registrant (BASF) contended
in its submission of Feb. 9, 1984, that the lung adenomas
observed were within the range of historical controls, and
therefore not compound-related.

On August 30, 1984, Dr. Ernest E. McConnell, NIEHS, North
Carolina, peformed a peer review of the findings, conclusions
and rebuttals. He was provided with a copy of the mouse
study, the reviews of the Toxicology Branch, and the rebuttal
argument (historical control data) of the registrant.

After the reviews, Dr. McConnell, debriefed Dr. Reto Engler
and Mr. Bruce Jaeger of the Toxicology Branch as follows:

Conciusions:

1, The mouse study is acceptable for evaluating oncogenic
effects, in particular the MID for the test compound has
been reached (very significant liver weight increases).

2. Lesukemias:

1. Incidences in contrsl graoups are fortuitously Jow.

2. Incidences in treated groups are well within th=2
axpected (historica’} ra%e.

. No dose response trand was established.

. Therefore, the conciusion by Tox Branch thex )
leukemias wers not <2mpound-ralated can De -arrodsted.
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No effects in males were seen.

Adenomas (non-lethal) increased with dose in females,
however with low incidence (10%).

Lung adenomas did not progress to carcinomas.

The historical range of lung adenomas is 4-11% in

this mouse strain in studies conducted in the same
laboratory. However, it is concluded that the incidence
in the Ronilan mouse study are only exceeded by one
historical data point and therefore cannot be considerec
"average." The trend of increases of lung adenoma,
therefore, cannot be discounted based on the historical
data alone. Furthermore, the historical control

data, especially for pu1monary lesions, should only
include those performed in the same laboratory and
preferably by the same pathologist, and it is not

clear that both these criteria are fulfilled for the
data presented by BASF (i.e. same pathologist).

Dr. McConnell finally suggested that the study should be
evaluated to define the incidence of alveolar hypyplasias
(a presumed precursor stage of alveolar adenomas).

This evaluation could significantly affect the weight

of evidence (Tox Branch is now undertaking this

effort). .

Prepared by i’ “” v//éfiii;;%?d by

Reto Eng]e[t4;h D, — i Ernest E. McConne]] D.V.

Toxicoliogy Branch Acting Director

Hazard Evaluation Div. Toxicology Research anc
‘ Testing Program

cc: Jaeger

Gessert

Burrnam
Jacoby

X E XX
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MEMORANDUM

OFFICE OF
PESTICIDES AND TOXIC SUBSTAMNC

SUBJECT: Ronilan Fungicide (vVincleszedin) - Amendment of
PP#4E2998. CASWELL No @

TO: Henry Jacoby, PM #21
Fungicide~Herhicide Branch
Registration Division (TS-767C)

‘ . . g %L" - 5/
FROM: Carlos A. Rodriguez L»ﬁt""/szoz%/g

Review Section #6
Toxicology Branch/HED (TS-769)

THRU: Jane E. Harris, Ph.D., Section Heady'{’.m ,/54/3;5

Review Section #6
Toxicology Branch/HED (TS-769)

Applicant: BASF Wyandotte Corporation
100 Cherry Hill Road

i P.O. Box 181
Parsippany, N.J. 07054

Action Regquested:

. — Established tolerance for residues of the fungicide

Ronilan (vinclozolin), 3-(3-5-dichlorophenyl)-5-ethenyl-S-methw1-2,
4-oxazolidinedione and its metabolites 3,5-dichloroaniline
moiety in/on peppers at 3.0 ppm. :

Evaluation:

The 6-Month Dog Feeding Study with Ronilan {vinclczslin)
showed an increased absolute and relative adrenal weigh= in
both male and female dogs 2nd decreased absolute kidney
weight in male dogs at the dose level of 300 ppm (7.5 mZ ‘kg/dav .
Based on these findings it appears that the dog is the =more
sensitive animal species to this compound. TheFefore, Toxicolegy
Branch recommends that the acceptable daily intake (ADT:
should be based on the NOEL of 100 ppm (2.5 mg/kg/day) <=
the f-month dog study rather than the two year rat NOEL of
486 pom (24.3 mg/kg/day).




No41a:
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It should be noted that the effects reported for the rat
at the LEL of 1453 ppm, namely body weight reduction and
reduced serum bilirubin, represent a less serious toxicological
profile than the effects reported at the LELyof the 6-month

dog study. (30°€PM>

Conclusions:

A review of the existing toxicity data base indicates
that following risks from both the existing and proposed uses:

1. The onocogenic lifetime dietary risk for both
publishedsand unpublished Toxicology Branch approved uses is
4.5 X 10—-.,

2. The incremental oncogenic lifetime dietary risk for
peppers at 3.0 ppm is 10.1 x 10-7.

3. The oncogeric dietary risk for previously approved
and currently considered tolerances is 4.6 x 10-5,

4. The current pepper tolerance will produce an absolute
increase of 0.00552 mg/day in the TMRC which will result in a
2.25% increase of the total TMRC of all previously approved
tolerances. : : '

5. The toxicity data (exclusive of oncegenicity) used
to calculate the ADI of 0.025 mg/kg/day is based on the 6-
month dog study with a NOEL of 100 ppm (2.5 mg/kg). An increased
adrenal weights in both sexes and increased kidney weights in
male dogs at 300 ppm (7.5 mg/kg) were observed.

6. All previously approved and currently consiaered
tolerances occupy 16.72% of the ADI.

Summary of Selected Toxicology Data Considered in Setting the
requested Tolerance, :

a. Acute Oral LDgg (rat) = > 10,000 mg, kg (both sexes)
Cocre-Classification: Minimum.

> 2,500 mg/kg (both sexes)

b. Acute permal LDsg S
Minimum.

{rat
Core-Classification:
€. 90-Day Feeding Study (rat): NOEL = 450 ppm (22.2

mg/kg) highest dose level tested. Levels tested: 0,
150 and 450 ppm. Core- Classificatiosn: Minimum.
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90-Day Feeding Study (Dog): NOEL = 300 -ppm (7.5
mg/kg/day). LEL = 1,000 ppm (25 mg/kg/day) increased
platelet count, Howell-Jolly bodies in differential
blood counts, cholestasia of liver, fatty deposits

in renal tubules, cholestasia of kidneys. Levels
tested: 0, 100, 300, 1000 and 2000 ppm.
Core-Classification: Supplementary Study.

6-Month Feeding Study (Dog): NOEL = 100 ppm (2.5
mg/kg/day). LEL = 300 ppm (7.5 mg/kg/day) increased
absolute and relative adrenal weight (M/F); decreased
absolute kidney weight (M). Levels tested: 0, 100,
300, 600 and 2000 ppm. Core-Classification: Minimum.

Mouse Teratology - Teratology NOEL = 6000 ppm (900
mg/kg/day) highest dose level tested. Maternal NOEL = 600C
ppm (900 mg/kg/day) highest dose level tested. Fetotoxic LET
6000 ppm (900 mg/kg/day) - resorptions (highest dose level
tested) .

Levels tested: 0, 600 and 6000 ppm. Core-Classification:
Minimum.

Rabbit Teratology - Teratogenic potential is not
indicated in this study.

Maternal NOEL = > 300 mg/kg/day (900 ppm)

Fetotoxic NOEL = 80 mg/kg/day (2640 ppm)

Fetotoxic LEL = 300 mg/kg/day (9,900 ppm) - weight loss,
post inplantation loss.

Levels tested: 0, 20, 80 and 300 mg/kg/day.

Core Classification: Minimum. '

Mutagenic-host-mediated assay - In-vivo reverse
mutation using T. typhimirium G4€ was negative. Therse
was no increase in mutation ftrequency in vinclozolin
treated groups. Core-Classification: Acceptable.

Ccminant Lethal Assay in Mice: Negative at 2000
mg/kg, only level tested.

3-Generztion Rat Reproduction: NOEL = 1452 ppm (72.2
mg/kg/day) - highest dose level tested.
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Chronic Feeding/Oncogenicity Study in rats for 103

weeks: NOEL = 486 ppm (24.3 mg/kg)

LEL = 1458 ppm (72.9 mg/kg) body weight reduction, reduccd
serum bilirubin.

Oncogenic NOEL = > 4374 ppm (219 mg/kg) nighest dose

- level tested.
Levels tested: 162, 486, 14%8 and 4374 ppm.

26-Month feeding/onco study (NMRI strain mice).
Systemic NOEL = 486 ppm (72.9 mg/kg)

Systemic LEL = 1458 ppm (218.7 mg/kg) ‘decreased body
weight in males.

oncogenicity

l. 2n increase in leukemia/lymphoma was observed in
males. However historical control data on this
type of tumor equalled or exceeded the level
observed in this study, indicating that the
increase may not be real. (Accession No. 248264;
Review dated May 5, 1983).

2. An apparent dose related increase in lung aZenona
was noted in females, Historical data from 3
studies using the same strain (NMRI) indicazed
that in 4 of 5 studies the historical control
incidence was significantly lower than that
observed in the treated groups of this studw.
Along with considerations of the henign nature
of the tumor and because latency did not decrease,
it is concluded that the chemical is weakly
positive in the production of lung tumors.

3. A low incidence of production of liver adencma
was observed in 3/50 male mice receiving '
vinclczolin at the high dose tested (4374 pcom)
when compared with the control group 0/50 (3%).
Based upon the findings that: the tumors wers
benign anc occurred only at the highest dosz in
males, and the historical control data from =his
laboratory showed incidences of liver adenoma in
males of 2 to 3% which are not significant’ly
different from that observed in the vinclozclin-
treated animals, and that a decrease in the
latency of tumor appearance did not occur as a
result of the treatment, we conclude that
vinclozolin may be at most a weak and questionable
oncogen for liver tumors in tiie NMRI strain of
mice.

-
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As indicated above (Summary of Tox. Data) the oncogenic
potential of vinclozolin for lung adenomas is negative in the
rat and weakly positive in the mouse., See "Assessment of
Complete Oncogenicity Data", Accession #248267, review dated
May 5, 1983. To obtain estimates of virtually safe dose
relative to this action, a risk assessment was performed
considering the mouse oncogenicity study for lung adenomas.

Toxicology Branch statistician Bert Litt performed a
mutistage risk analysis for lung adenomas; and Q* walue
(lifetime dietary risk factor) of 0.0108 (or 1.1 x 10™2) was
obtained. )

- Thé lifetime dietary risk for previously approved uses
(published and unpublished Toxicology Branch approved) is
calculated using the total TMRC for the previously approved uses:

0.2452 x 1.1 x 10-2 (mg/kg/day) = 4.5 x 10-5
60 -

Using the T™RC for peppers, the lifetime dietary risk is:

0.00552 x 1.1 x 10~2 (mg/kg/day) = 10.1 x 10~7

60 :
The lifetime dietary risk for previously approved uses
(published and unpublished Toxicology Branch approved) plus
current action on peppers is calculated as follows:

0.2507 x 1.1 x 102 (mg/kg/day) = 4.6 x 1075
60
m) Metabolism study (rat): Dosing at 40 mg/kg for 7
days. Six davs after final dose -~ 47% eliminate
in the urine; 352.2% eliminated in the fecez; 0.7
retained in the gastrointestinzl tract, 0.2% resained
in liver. Core-Classification: #inimum,.

s
3
3
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Evaluation of the ADI:

1 ‘.

The acceptable daily intake (ADI) based on the 6-month
dog feeding study CNOEL 100 ppm or 2.5 mg/kg) and using a 100-
fold safety factoqﬂ is calculated to be 0.0250 mg/kg/day .
The maximum permitted intake /MPI) for a 60 kg human is
calculated to be 1.5 mg/day. The theoretical maximum residue
contribution (TMRC) from existing tolerances for a 1.5 kg
diet is calculated to be 0.2452 mg/day. The current action
will increase the TMRC by 0.0055 mg/day (2.24%) and utilize
"an additional 0.37% of the ADI. Please, refer to the attached
printout.

Attachment ‘ .

TS-769:RODRIGUEZ :511:x73710:12/6/84 Card Mis,. 1
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Subject: Peer Reviews of Ronilan Mouse Oncogenicity Study
Caswell No. 323C

Study Identification:

Chronic Toxicity and Oncogenicity of Vinclozolin (Ronilan) in
Mice. F. Leuschner, Laboratory for Pharm. & Toxicol, Hamburg,
FRG. Dec. 15, 1977.

Background: The mouse study has been submitted to OPP in
support of registration of Ronilan and has been reviewed

by the Toxicology Branch (several memos 1982-83). The reviews,
inter alia, concluded that there was a trend showing increased
incidences of lung adenomas. The registrant (BASF) contended
in its submission of Feb. 9, 1984, that the lung adenomas
observed were within the range of historical controls, and
therefore not compound-related.

On August 30, 1984, Dr. Ernest E. McConnell, NIEHS, North
Carolina, peformed a peer review of the findings, conclusions
and rebuttals. He was provided with a copy of the mouse
study, the reviews of the Toxicology Branch, and the rebuttal
argument (historical control data) of the registrant.

After the reviews, Dr, McConnell, debriefed Dr. Reto Engler
and Mr. Bruce Jaeger of the Toxicology Branch as follows:

Conclusions:

1. The mouse study is acceptable for evaluating oncogenic
effects, in particular the MID for the test compound has
been reached (very significant liver weight increases).

2. Leukemias:

1. 1Incidences in control groups are fortuitously low.

2. Incidences in treated groups are well within the
expected (historical) rate.

3. No dose response trend was established.

4, Therefore, the conclusion by Tox Branch that
leukemias were not compound-related can be corroéated.

3.. Liver Tumors

1. Show 2 12w inzidence, Dare’y significant.

2. Tn2y ar2, Adw=2ver, i3cve niszorizal contrais.

3. Tnev 372 2nls seen at study terminaiion

4, Thera 3r2 3777 23a73n Tumers

5, Tmz z:rzTLuziog Ty Tox. 3ringn thas yar Tumors asra
A0T i T<2Tv o e camusung-r2laies was corcoboratac.,
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No effects in males were seen.

Adenomas (non-lethal) increased with dose in females,
however with low incidence (10%).

Lung adenomas did not progress to carcinomas.

The historical range of lung adenomas is 4-11% in

this mouse strain in studies conducted in the same
laboratory. However, it is concluded that the incidence
in the Ronilan mouse study are only exceeded by one
historical data point and therefore cannot be considered
"average." The trend of increases of lung adenoma,
therefore, cannot be discounted based on the historical
data alone. Furthermore, the historical control

data, especially for pulmonary lesions, should only
jnclude those performed in the same laboratory and
preferably by the same pathologist, and it is not
clear that both these criteria are fulfilled for the
data presented by BASF (i.e. same pathologist).

Dr. McConnell finally suggested that the study should be
evaluatad to define the incidence of alveolar hypyplasias
(a presumed precursor stage of alveolar adenomas) .

This evaluation could significantly affect the weight

of evidence (Tox Branch is now undertaking this

effaort). .

Prepared, by 7~ 7 Concurred by

! 't’L'/. / 3
Reto Eﬁiizzfdph.€:71’ I Ernest E. McConanell, D.V.M.
Toxicology Branch Acting Director
Hazard Evaluation Div. Toxicology Research and
' ‘ Testing Program
cc: R, Jaeger
R. Gessert
W. Burnam
H. Jacoby
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- MEMORANDUM: Kq
T0 : Robert Bruce Jaeger /fL QIHI Z ‘7/’2/4?(/
Acting Chief, Toxicology Branch
FROM . Roland A. Gessert, D.V.M. (i j»«ln i
Veterinary Medical Officer \-*‘" q

SUBJECT: Vinclozolin. RONILAN®, BASF 2-Year Mouse Oncogenicity Study.
lacidence of Lung Adenoma. Accession § 248264 Caswell # 323C

in order *to further evzluate the significance of the incidence of lung
adenomas in female mica, | again searched the histology reports for
individua! mice for the incidence of pulmonary alveolar hyperplasia as

a precurscr to lung adenomas. | was unable to find any lesions identified
as alveolar hyperplasia.

—“owever, ! did find rzoortad incidences of "pneumonia™ and "initial pneu-
~onia", (! wondered whether the "initial" pneumonia should have read
“interstitial’ pneumcnia, although "initial" could be correct.)

Jne could conjecture -nat some of the "initial" pneumonia should -ave
zeen reported as alveclar hyperplasia. The incidence ~% pneumeonia in the
—ouse stusy is reportzd as follows:

Control 162 ppm 486 pgm 1458 opm 4374 ppm
“emales G 19 H 7 3
“a3les 5 £ Q 6 3

The previcusly repertsd incidence of lung adenomas is as follows:

“amales ) ! ' 4 5
“alas 2 i O i 4

.J




Benirschke, Garner, and Jones (PATHOLOGY OF LABORATORY ANIMALS), page 1081,
also mentions Pulmonary Adenomatosis.

"T
i

o be distinguished from the alveclar tumors in mice are adenomatoid
lesions that occur spontaneously or that may be induced by certain
chemicals or viruses. Adenomatosis is a hyperplasia of alveolar epi-
thelium on existing stroma w~ithout new acinar or papillary formavion.
Often, the degree of hyperplasia will be so extensive as to obscure
the alveolar architecture and differentiation from tumors may be
difficult, particularly since both may develop in the same lung.

Cne heipful criterion is the PAS-positive mucus in the celis and
alveoli in adenomatosis, which is not seen in the true alveolar
neoplasms.”

RECOMMENDATION:
Becausz the incidence of alveolar hyperpiasia may affect the evaluatizca of
the roie of vinclozolin in clusing lung *umors in female mice, | reccr=end

that tre siides »f lungs from this study be re-evaluatsd by the Toxicclogy
8ranch satholeqgint or some other patholegist designatsd by Toxicology 2Zrancn.

/42
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MEMORANDUM: PRSTICIDES AND TOXIC SUBSTA
TO: Henry Jacoby (21)
Registration Division (TS-767)

TBROUGH : R. Bruce Jaeger, Section Head
Review Section # 1
Toxicology Branch/HED (TS-769)

SUBJECT: vinclozolin. RONILAN. EPA Reg. No. 7969-53.
: Oncogenicity Study in NMRI Mice. CASWELL No.
BASF Correspondence of August, 1983.

REGISTRANT: BASF Wyandotte Corporation
Parsippany, New Jersey VV

The registrant submitted their arguments in rebuttal to our
finding of oncogenicity of vinclozolin due to lung adenomas in
NMRI mice.

The applicant asks, "Does the mouse lung tumor present any
special need for more carefully designed analysis of both its
biological and statistical significance as compared to other
tumor types?”

Our Reply:

we did not subject the mouse tumor data to more detailed
scrutiny because of any special concern regarding lung tumors.
Irndeed, our original special concern had been with the apparent
ircreased incidence in leukemia/lymphoma in male mice, which
without tumor data on the three low and intermediate levels showed
an apparent increase in incidence between controls and high dose
of from 4% (controls) to 20% (high dose). However, after examining
leukemia/lymphoma data for all dose levels along with historical
control data for the NMRI strain of mouse we noted that the incidenc
in the treated mice in this study did not exceed the leukemia/
lymphoma incidence in many of the historical controls. Also, the
incidence was not strictly dose related. Therefore, we believed
we coulld be justified in concluding that it had not been demonstrate
t=at vinclozolin was the cause of leukemia/lymphoma in male mice.

However, the stepwise increase in lung adencmas on an apparent
cdzse-related Pasis in femals mice made it more Zifficult to dismiss
Z.og tumsrs o as resuliting IZom vinclozolin treatment.

27



In their effort to demonstrate that the tumors in test mice
are not the result of vinclozolin, the applicant points out some
of the same observations we had made in our reviews:

1. Because of the weak statistical nature of lung acdenomas
in female mice only (no statistical significance in males, in
rats, or in carcinomas), they believe a careful analysis of the
biological significance of the lung adenoma lesion is essential.

2. They refer to Shimkin and Stoner regarding "ecriticisms
that the mouse lung adenoma has no counterpart in ‘human neoplastic
pathology' and that positive results represent an acceleration
process rather than true induction of tumors. "

3. The applicant also points out that there generally are
no substantial sex differences in tumor incidence. However, in
the vinclozolin study, control females showed no lung adenomas
and no lung carcinmas, while control males showed 4% lung adenomas
and 4% lung carcinomas.

4. In the NMRI strain of mice the incidence of lung adenomas
in control females (5 laboratories) ranged from 4.5% to 25.5%.
The zero incidence in control females in the vinclozolin study is
abnormally low; the incidence of 1/50 in the two low dose groups
is also lower than controls in any of the other laboratories; and
the incidence of 4/50 and 5/50 in the two high dose groups is
within the range seen in the NMRI controls in the other laboratories.
In their conclusion they argue that, "we have been able to find
no data on vinclozolin that supports the biological significance
of the hypothesis that it can induce lung adenoma in the NMRI
mouse and would therefore argue that the significance of the
trend test results from a single and possibly misleading statistical
test in the absence of control tumors (normal average 5.6%) and
this compound is not an oncogen. To take data on a non~-carcinogen
at a dose point without biologic or statistical significance and
apply risk assessment methods designed to. evaluate life-time
carcinogenic findings is a procedure we cannot agree with.”

5. To further demonstrate the absence of biological
significance of the lung adenomas, the applicant points to the
lack of differences in mortality of any of the groups, and the
lack of differences in time of lung adenoma development.

6. The applicant points out that as the dose is increased
nearly 10-fold from 162 ppm and 486 ppm to 4374 ppm, the incidence
of lung adenomas increased from only the non-significant 2% to a
slightly significant 10%, a rather flat siope. They state that
*most real lung oncogens and carcinogens exhibit a much greater
maximal response and very large slope of their dose response
curves." They conclude that, “again this finding 1s consistent
with the lack of biological significance of the statistical

& . v 3 P "
£indings.




7. The applicant also observed that "the fact that no
carcinomas were observed even in animals (females) surviving 26
months suggests that vinclozolin has not altered or influenced
the normally naturally occuring tumorigenic process in the NMRI
mouse which leads to lung adenoma/carcinoma formation. 1In
contrast, for a biological relevant oncogen, jt is to be expected
that not only the incidence of lung adenoma is increased, but

also the progression from adenoma to carcinoma accelerated”

Mutagenicity:

Mutagenicity testing conducted to date yielded positive
results on yeasts and fungi. However, this would be expected of
a fungicide. A single Ames test (Salmonella) produced a positive
finding, but subsequent Ames tests have been negative. The sub-
mitted data for a Rec-Assay (Bacillus subtilis) conducted in
Japan by Yasuhiko Shirasu, et al., are incomplete. A dominant
lethal study in mice and a sister chromatid exchange study in
Chinese Hamsters (DNA Repair) were negative. The mutagenicity
evidence to data appears to support the non-oncogenicity of
vinclozolin, although all the tests may not be adequately reported.
Also, we do not have in our files the Ames tests of Prof. Oesch
(1977), Chiesara et al., (1982), and BASF Toxicology Dept. (1983).
The tests performed by I.E.T. in Japan are inadequately performed
or reported. : ;

Conclusions:

After reconsidering the evidence and arguments put forth by
the applicant and the data on which these arguments are based,
all of which we had recognized previously, we understand
their point of view, However we cannot ignore the apparent dose
related increased incidence of lung adenomas in vinclozolin
treated mice. Even if we consider the expected incidence of lung
adenomas in control NMRI mice to be 5.6%, the relianility of the
sero (or near zero) incidence of the control micz in this particular
test is supported by the near-zero incidence (1/50} ia the two
low-dosed groups (162 ppm and 486 ppm).

Vvinclozolin is not oncogenic in the rat, and for the many
reasons cited, is a weak oncogen in the mouse.

Roland Gessert, DVM
Review Secticn #1
Toxicolegy Branch/HED (TS-769)



Vinclozolin science review
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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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PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
TO: Henry Jacoby, PM#21 T

Registration Division (TS-767)

Review Section #1
Toxicology Branch
Hazard Evaluation Division (TS5-769)

’ 4
THRU: R. Bruce Jaeger, Section Headﬁlﬂ%\}q\g?

SUBJECT: Vinclozolin (RONILAN). EPA Registration No. 7969~53.

Accession 13,4. Mutagenicity and Cytogenetic Data.
CASWELL (#323C

Registrant: BASF Wyandotte Corp.
Parsippany, N.J.

In response to our requests for additional mutagenicity
studies the registrant submitted a Sister Chromatid Exchange
stcudy conducted by their German Laboratories and a series of
mutagenicity studies conducted by Yasuhiko Shirasu, et al., of the
Institute of Environmental Toxicology in Japan. All these studies
except the Re¢ Assay appear to have been conducted in a satisfactory
manner and are negative for mutagenicity and genetic effects.

A dcminant lethal study previously had been submitted Zor
registration of vinclozolin and also was negative. :

In the literature we located a report of a Greek study in
which vinclozolin was found to increase the frequency of mitstic
recombination in diploid colonies of Aspergillus nidulans.

{Spyros G. Georgopcoculos, et al. Mitotic Instapility in Asp=rgillus
nidulans Caused by the Fungicides Iprodione, Procymidone anc
vinclozolin. Pestic. Sci. 1979. 10, 389-3292.)

[ §)
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The reviews of the study reports for this submission are
attached.
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Roland A. Gessert, D.V.M.
Veterinary Medical Officer
Toxicology Branch/HED ;g [
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Cytogenetic Investigations in Chinese Hamsters After a Single
Oral Administration of vVinclozolin. Sister Chromatid Exchange.
Project No. 16M0232/8013. By Drs. H.P. Gelbke and G. Engelhardt.
BASF Gewerbehygiene und Toxikologie, Ludwigshafen, Germany.
December, 1981. Accession No. 250,113.

Material Tested: Vinclozolin. Reg. No. 83,258. 3-(3,5~dichloro- *
p@gnyl)—S—ethenyl-s—methyl-z,4-oxazolidine dione. Purity 98.1%.

Animals: Male and female Chinese hamsters, bred by BASF. Test
animals weighed between 27 and 31 g.

Dose levels: 5620 mg/kg was the highest dose that could physically

be administered. Since all animals survived this dose, 5620

mg/kg was chosen as the top dose in the study. The second dose

chosen was 3830 mg/kg body weight. -

Procedure:

The in vivo Sister Chromatid Exchange method chosen was that
of J.W. Allen et al.; A simplified technique for in vivo analysis
of sister chromatid exchange, using 5-bromodeoxyuridine tablets.
Cytogenet. Cell Genet., 18, 231-237 (1977).

The animals' necks are shaved and anesthetized and a 50 mg
Brd U tablet (5-bromodeoxyuridine) is implanted subcutaneousily.
To hours later each hamster receives a single oral administration
of vinclozolin suspended in an aqueous 0.5% CMC suspensicn.
There are 4 animals/sex/dose.

Number of

Test Dose . animals?*
Groups mg/ kg Males | Females
1 Solvent control 4/4

20 ml of CMC/kg b.w.

2 3830 mg vinclozolin/kg b.w. 4/4
20 ml/kg b,w.

3 5620 mg vinclozolin/kg b.w. 474
20 ml/kg b.w.

4 20 mg cyclophosphamide/kg b.w. 4/4
16 ml/kg b.w. {(positive control)

*as a rule, 5 male and 5 female animals are treated per test
in order =o obtain the numbéer of 4 male and 4 female zanimals
ssary for analysis. .
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Following treatment the animals are observed for any clinical

.signs of toxicity.

Lo
/

/
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The hamsters are sacrificed 24 hours following administration
of the test substance. Two femora are removed for bone marrow
preparation and the animals are necropsied and examined for gross
pathological changes of the internal organs.

Bone marrow preparation: Two hours before sacrifice the
hamsters are injected IP With 3.3 mg Colcemid/kg body weight to
arrest mitosis in the metaphase.

After cutting off the epiphyses of the femora, the bone

" marrow is flushed into a centrifuge tube using a cannula filled

with Hank's solution at 37°C (about 2 ml/femur). The suspension

is thoroughly mixed and then centrifuged at 1500 rpm for 5 minutes,
the supernatant is pipetted off except for a few drops, and the
precipitate is resuspended. .

For hypotonic treatment about 5 ml of a 1% sodium citrate
solution at 37°C is added. The suspension is kept at 37°C in a
water bath for 20 minutes and mixed thoroughly with a pipette-
every 4 or 5 minutes.

After recentrifugation at 1500 ppm for 5 minutes the
supernatant is pipetted off except for one drop, and a 3:1
methanol/glacial acetic acid fixative is added to the sediment
drop by drop while constantly shaking. After 30 minutes the
fixative is replaced, the centrifuge tube is closed with Parafilm,
and the suspensicn is kept overnight at 4°C,

After recentrifugation at 1500 rpm the supernatant is pigetted
off except for one drop, and a suspension is prepared with fresh
fixative.

3-5 drops of this suspension are dropped onto clean microscope
slicdes and rapidly passed through a Bunsen burner flame, air
dried, and subseguently stained. The preparations are stainec by
the FPG technique according to Perry, P. and S. Wolff. They
Stained in Hoechst 53258 for 10 minutes, rinsed twice in Buff
(pH 8.8), exposed to U.V. light (2324 nm) for 25 minutes.

©
{1

The preparations then are storaed in 2X8sC solution in sz

fu

watzar bath at 60°C for 90 minutes, ccoled, and stained in Giemsa,
rinsed twice in distilled water, clarified in xylene, and embedded
in EZntellan. .

¢
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Evaluation: Thirty differentially stained metaphases are
evaluated from eacn male and female animal of the solvent control
group, and of the two dose groups. Only 10 metaphases per animal
are evaluated in the positive control group.

Statistical Evaluation: For differences in the SCE rate
between the negative control group and the dose groups, the
many-<one rank test according to St2el (nonparametric, one-~sided
test; significance levels of 5% and 1%; multiple location comparison
between independent random samples) is used.

Results:

Clinical Signs: The single oral administration of the CMC
vehicle formulation, vinclczolin at 3830 mg/kg, and the positive
.control cyclophosphamide caused no signs of toxicity.

Hamsters receiving 5260 mg/kg vinclozolin demonstrated
piloerection at 1 hour, which persisted until killed at 24 hours.
After a few hours irregular respiration and atony also were
Observed.

There were no mortalities.

Necropsy: Yielded no changes in any of the organs attributable
to treatments.

Sister Chromatid Exchahae {SCE): The mean SCE rate for the
high dose group (5620 mg/kg body weight) was 3.78 SCEs/Cell.

The mean SCE rate for the 3830 mg/kg dose group was 3.80
SCEs/Cell. '

The mean SCE rate for the vehicle control group was 3.71
SCEs/cell.

" This study demonstrates that winclozelin does not induce
sister cnhromatid exchange.

The mean SCE rate for zhe cyclophosphamide (positive control)
was 29.53 SCEs/cell, demons:irating the 2xpectsd cytogenecic
effect.

Conclusicns:

Under the test conditizns reported, the in-vivo sister
chromatid exchange (SCE) assay usecd for this study is adequate tc
generate .valid results. The positive control, cyclcphosphamide
(20 mg/kg), apparently gave the =xpected posizive response. The




test compound, Vinclozolin did not induce any SCE effects in the
Chinese hamster at the dose levels tested (3830 and 5620 mg/kg).
Because of the limited solubility of the test compound, the upper
limit of the test concentrat;on recommended in this study is
acceptable.

Mutagenicity Testing on BAS~35204F in Microbial Systems. By
Yasuhiko Shirasu, Masaaski Moriya, and Kimie XKato, Institute of
Environmental Toxicology, Tokyo, Japan. February 20, 1978.
Accession No. 250,114.

I. Rec-Assay (DNA Repair):

Test Material: BAS-35204F. Vinclozolin 3-(3,5-dichlorophenyl)-
5-methyl-5-vinyl-1l,3-oxazolidine-2,4-dione. Purity 92.8%.

Organisms used: Bacillus subtilis Strain H-17 {(recombination-
wild) and M-45 (deficient), to estimate the DNA damaging capability
of the chemical.

Procedure:

Frozen cultures stored at -80°C were thawed and then were
streaked onto the surface of a B~II agar plate, making certain
they did not touch each other. A filter paper disk, 10 mm in
diameter, was soaked with 0.02 ml of a solution cf vinclozolin in
DMSO and placed on the starting points of the bacterial streaks.
After overnight incubation at 37°C the length of the inhibition
zones were measured. Xanamycin was used as a negative control
and Mitomycin C was used as a positive control.

Results:

Vinclozolin did not cause any difference in the diameter of
the inhibition zones cof B. subtilis strains M45 and Hl7.

Kanamycin, the negative control, induced similar diameter of
inhibition zones {5 and 4.5 mm, respectively) in bdoth strains.

Mitomycin C the positive control, induced arn' 8 mm inhibiticn
zone in strain M45 ancd a 1 mm inhibition zone in strain H17, a
difference of 7 mm.

¢
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Conclusions:

The results of this study appears to be inadequate to support
the conclusion drawn in the report. The following inadequacies
in performing the DNA-repair assay with Bacillus subtilis were noted:

1. Since the test compound at the maximum dose (2000 ug/dlsk)
generated no interpretable results, the spot test should be
repeated using higher concentration of the test compound per disk
if possible.

2. If the spot test assay is apparently unable to evaluate
the difference of growth inhibition between the two strains of B.
subtilis, the test compound should be further evaluated by using
the modified liquid suspension procedure described by Rozenkranz
and his coworkers (1980). 1In this procedure, portions of the
‘test compound are added to liquid cultures and survivors are
enumerated.

3. Metabolic activation in this study is required. Bacteria
should be exposed to the test substance both in the presence and
absence of an appropriate metabolic activation system.

4. In evaluating the differential inhibition of these two
bacterial strains, both of the bacterial cell suspensions of B.
subtilis (M45 rec—~ and H 17) should be standardized to an equally
desired density prior to testing. The sensitivity of the assay
is largely dependent on the. number of organlsms seeded in the
agar .overlay.
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ITI. Reverse Mutation Tests with and without a Metabolic¢c Activation
System: - .

Organisms Used: Salmonella tvyphimurium, Ames Strains TA-1535,
TA-1537, TA-1538, TAa-98 and TA-100. All are histidine auxographs.
Also E. coli WP2 hcr, requiring &tryptophane.

Procedure:

Frozen cultures stored at -30°C were suspended in the came
volume of 1/15 M phosphate buffer (pH 7). For the S. typhimurium
strains a sterile solution of 0.5 mM L-histidine -0.5 mM D-biotin
was added to molten soft agar (containing 0.6% agar and 0.6%

NaCl) at the rate of 1/10 v/v, and for the E. coli strain a 0.5 mM
L-tryptophane solution was added at the same rate. The prepared
soft agar is termed "top agar”.

For preparation of a metabolic activation system a male
Sprague—Dawley rat (13 weeks old, 407 g) was given a single IP
injection of 500 mg/kg Aroclor 1254, a polychlorinated biphenyl.
On the evening of the 4th day after the injection the food was
removed. On the Sth day the rat was killed by cervical dislocation
and the liver immediately removed. The liver was perfused with
an ice cold 0.15 M KC1l solution and was homogenized in 3 volumes
of the same solution (3 ml/g of the wet liver). The homogenate-
was centrifuged for 10 minutes at 700 g. The supernatant was
recentrifuged at 9000 g for 10 minutes. The 90006 g supernatant
was used in the experiment.

1 ml of a reaction mixture (S5-9 Mix) consisted of the
following: 0.3 ml 3000 g supernatant, 8 mM MgCls, 33 mM KC1l, 5 mM
Glucose-6-phosphate, 4 mM NADP™, 100 mM Sodium phosphate (pH 7.4).

One—~tenth ml cf the bacteria suspension, 0.1 ml of the
vinclozolin soluticon, and 0.5 ml of the S-9 mix for metabolic
activation were added to 2 ml of the molten top agar at 45°C.
After thorough mixing this was poured onto the surface of a
minimal agar plate with modified Vogel-Bonner E medium. - Afcer
incubation at 37°C for 2 days the number of revertant colonies
was counted. Compounds used as positive controls were: AF-2;
2-(2=-furyl)~3-(5-nitro=2~furyl) acrylamide; B-prcpiolactone; 9~
aminoacridine; 2-nitrofluorene; 2-aminoanthracene.
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Results of Reverse Mutation Tests:

1) AF-2, B-propiolactone, 9-amincacridine, and 2-ritrofluorene
(the.positive controls) induced a marked reverse mutation in each
tester strain.

2) 2-aminoanthracene wasg activated by the S-9 mix and became
strongly mutagenie for TA-1535, TA-100, TA-1537, TA-1538, and TA-98.

3) vinclozolin induced no increase in the number of revertant
colonies in any strains, compared with the level of spontaneous
mutation, whether or not the §-9 mix was added.

I1I. Host-Mediated Assay:

Procedure:

Male ICR mice (7 weeks old, mean body weight 33.6 g) were
divided into 4 groups:

Dose Total Dose|No. of
Croup. Compound mg/kqg ma/kg mice ’
Control 5% Gum arabic : 6
Test 1 Vinclozolin 200 100 | 6
Test 2 Vinclozolin 1000 2000 6
Positive Control | DMN* 50 50 6

! | | |

*OMN: dimechylnitrosamine

The vinclozolin was administered to the mice in 2 equal
doses during a 24 hour period by gastric intubation at the rate
of 0.2 ml/1J g body weight. A single cral administration of 50
mg/kg dimechylnitrssamine was given as a positive control. .
Immediately after the second dosing, a 2 ml suspension (4.9 X 10°
cells/ml) of S. typhimurium G46 (his™) in logarithmic growth
phase was inoculatz:a IP. The mice in each group were killed bv
cervical dislocaticn 3 hours after che treatments, anéd 2 ml of




1/15 M phosphate buffer (pH 7) was injected into the peritoneal
cavity. The fluid was removec £rom the peritoneal cavity using a
sterile syringe with a needle. For determination of survivors,
0.1 ml of a 1/3 x 1079 dilution of the removed fluid was added to
the top agar not containing bictin, and the contents Were poured
on a minimal agar plate. For detection of revertant#. 0.4 ml of
the undiluted fluid was treated similarly. Triplicate samples of
each were made. The revertants and survivors were counted after
incubation at 37°C for 2 days.

The in vitro reverse mutation test using the strain G46 also
was conducted.

Results:

The in vivo reverse mutation testing using the strain G46
was negative.

In the host-mediated assay, there was no increase in the
mutation frequency in the vinclozolin treated groups as compared
with the controls. The positive dimethylnitrosamine controls
showed a significant (p < 0.001) increase in mutation freguency.

Conclusion:

Since the negative control and the strain specific positive
contrels used in the evaluation of the validity of the in-vitro
reverse mutation assay (Ames Salmonella Plate Test) and the in-
vivo reverse mutation assay (Host-Mediated Assay) were demonstrated
within the acceptable range, the negative responses of the test
compound, Vinclozolin, in the Ames Salmonella/Microsome Mutagenicity
test (1 through 3000 ug/plate) as well as in the Host-Mediated
Assay (200 X 2 and 1000 X 2 mg/Xyg) at the dose levels tested are
acceptable. However, the individual numerical data for checking
the Ames tester strain genotypes were missing in the report. The
specific procedures used in th:s study to confirm the histidine
requirement, deep-rough charact-r, ultraviolat sensitivit as
well as the presence of R factcr conferring ampicillin resistance
of tester strains shcould be suzaitted.
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MEMORANDUM ! Z ¢ |7
< b OFFICE OF
PESTICIDES AND TOXIC SUBSTANCE
TO: Henry Jacoby (21)

Registration Division (1I53-7¢7)

SUBJECT: Vinclozolin; (RONILAN). Further Assessment of Mouse
Oncogenicity Data. PP#8G2068; BAS 353F Fungicide
CASWELL#323C

In my memorandum of May 10-11, 1982 I stated a re-evaluation
of -Subject data would be forwarded to you within one week.

The re-evaluation follows:

CHRONIC TOXICITY AND ONCOGENICITY OF VINCLOZOLIN IN MICE,.
Study conducted by Professor Dr. F. Leuschner, Laboratorium fur
Pharmakologie Und Toxicologie, Hamburg. December 15, 1977.
Accession No. 096970.

PROCEDURE:

Technical grade vinclozolin, batch 83,258, was administered
to male and female NMRI mice at levels of 0, 162, 486, 1458,
and 4374 ppm in the food. There were 50 males and 50 females
per group per dosage level. The dosing was continued until a
mortality of approximately 70% was reached in the control group
- a period of 112 weeks, which may be rather long for a mouse
"lifetime" study. The mice were about 26 days old at the
beginning of the study and weighed 18 to 22 grams. The food
was checked every three months for absence of aflatoxins
(sensitivity of method was 2 ppb). The mice were housed singly
in plastic cages at a room temperature of 24° + 0.5°C and
relative humidity of 60% + 3%. Cages were subjected to light
and dark periods of 12 hours each, per day. Mice were observed
daily for behavior, appearance, and fecal excretion. Food
consumption was measured daily, and water intake was observed.
Mice were weighed once a week,.

Hematology was determined pre-treatement, and after 6, 13,
26, 52, and 78 weeks in 10 mice/group/sex, and the following
determinations were made: hemoclobin, leucocytes, ervthrscytes,
differential count, and hematocrii. After 26, 52, and 73 weeks
Drothrombin time, platelets, and reticulocytes wers determined.
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Clinical biochemistry conducted pre-treatment, and after
6, 13, 26, 52, and 78 weeks in 10 mice/group/sex included
glutamic pyruvic transaminase (SGPT), blood urea, glucose, and
alkaline phosphatase. And also (except for week 6) sodium,
potassium, calcium, and chloride. After 26, 52, and 78 weeks
uric acid, bilirubin, total protein, and SGOT. Blood was drawn
from the retrobulbar venus plexus under light ether anesthesia.

Tissues from the following organs of mice at 4374 ppm and
of the control group were examined histologically after H & E
staining: heart, liver, spleen, kidney, adrenal, thymus,
pituitary, gonads, thyroid, brain, prostate/uterus, stomach,
duodenum, jejunum, ileum, colon, rectum, parotid, eye, urinary
bladder, bone marrow, trachea, aorta, esophagus, pancreas,
lymph node, peripheral nerve, skeletal muscle, bone, mammae;
also tumors and areas where tumors were suspected.

In addition, frozen sections of heart, liver, and kidney
were made and stained with sudan. Bone marrow was sectioned
following decalcification.

Organs which were weighed included: heart, liver, lungs,
spleen, kidney, thymus, gonads, and. brain.

Statistical evaluation was by analysis of variance and
students' t-test. The limit for significance was p = to or
less than 0.01. .

RESULTS:

Treatment had no effect on appearance, on behavior of the
mice, nor on mortality.

Food consumption of males at 4374 ppm was slightly less
than other groups from the 16th week on, and the weight gain
tehded to correspond, although body weight remained in the nor-ac
range until the 112th week, when it became statistically less
than the controls.

Hematology: Treatment had no effect on blopd count,
hemoalobir, hematocrit, prothrombin time, reticulocyte or
vlatelet count.
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Clinical Biochemistry: Blood urea was significantly
reduced at the 13th week only in females on the 486 ppm dietary
level (5.1 mmol/L serum for treated; 6.5 mmol/L serum for
controls. At the beginning of the study the BUN value for the
controls was 5.8 mmol/L serum). Because of this isolated
occurrence at the 13th week only, at the mid-dose only, this
finding is not considered to be of toxicologic significance.

Total proteins in females at 4374 ppm were significantly
reduced at the 52nd and 78th weeks (61.1 and 61.7 g/L serum in
treated females; 64.7 and 62.1 g/L serum in control females.

The other biochemistry values all remain normal: glucose,
bilirubin, sodium, potassium, calcium, SGPT, SGOT, and AP.

Urinalysis Results: Urine samples were collected in a
metabolic cage from 10 mice of each group pre-treatment, and
after 6, 13, 26, 52, and 78 weeks on test. No changes were
observed which could be attributed to treatment.

Ophthalmoscopic evaluation of the eyes did not reveal any
abnormal findings. Also hearing of the mice was not adversely
affected. These examinations were conducted prior to sacrifice.

Organ Weights: The testing laboratory lists individuel
and mean organ weights, and organ/body weight ratios. They
minimize the toxicological significance of the comparisons
because of the usual and normal high variations which occur in
aged NMRI mice, control or treated.

Absolute liver, lung, and kidney weights in males at 1458
ppm were lower than controls. (The total body weight and heart
weight 2lso were reduced.)

At 4374 ppm the absolute mean body weight, heart, and left
testicle weights were reduced significantly in the males. The
relative organ/body weight ratios were all normal. The absolute
mean liver weight in males were significantly increasec over
controls.

In the females at 4374 ppm, the absolute mean liver weight
was significantly increased over the controls.

Histology/Tumors: In summarizing necropsy findings other
than tumors, nc differences were noted between controls and
mic= on =he hign dose level (<374 2pm).



i
T
g
e

=

The laboratory's tumor summary chart totals tumors by
their location. 1In total numbers of tumors it would not be
clear whether or not vinclozolin is an oncogen. However, in
tallying the tumors by type into groups by treatment anéd sex,
and by eliminating duplication (in 2 or more organs), it would
appear vinclozolin treatment at 4374 ppm may cause leukemia in
male mice, but probably not in females. Most of the tumors
reported in the liver and kidney were also of the leukemia
grouping. The tallies, adjusted to eliminate duplication, for
leukemia are as follows:

Control males: 2/50 cases Control females: 11/50 cases
Treated males: 10/50 cases Treated females: 13/50 cases

In the treated males were also encountered 3/50 cases of
adenoma in the liver; none were seen in the controls.

Using the analysis of variance and students' t-test the
incidence is not significant at the 0.01 level. Using the
Fisher's one-tail statistical method, the level of significance

'is 0.014., which is below the level of 0.05. This is the level

of significance usually accepted by the Agency as being evidence
of an oncogenic effect. With data on the intermediate treatment
levels we may be better able to determine the oncogenic potential.

We recognize that such tumors are not rare in the mouse.
Nevertheless, in order to further elucidate the oncogenic
potential of wvinclozolin in the mouse, we request that tissues
from the mid-dose and low-dose animals also be subjected to
histological evaluation, and that a report of the evaluation be
submitted. Particular attention should be made to the leukemia
and related diseases and to liver adenomas by animals and by
organs in tabulating the results.

Non-Neoplastic Lesions:

The laboratory does not list separately gross lesions or
abnormalities detected on necropsy. They list conditions foundé
on microscopic examination, and probably many of the tissues
were sectioned at a particular locus because gross examination
showed a lesion to be present there.
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Generally, it does not appear that treatment had any
adverse pathological non-neoplastic effects. A possible, but
questionable, effect might have been seen in the testes.
Testicular atrophy occurred in 26 treated males and in 18
control males. Prostate atrophy occurred in 4 treated males,
but it could be presumed this is related to testicular atrophy.
On the other hand, these are very old mice and the testicular
effects might be related to senility, even though occurrence
is greater in those treated.

‘Although the laboratory adequately defines the various
lesions observed they saould tabulate the lesions according to
incidence and grade them according to severity. Samples of a
Summary Incidence Table and Histopathology Incidence Table
are attached which should be used as examples in summarizing
the lesions and grading their severity. :

Conclusions:

Oncogenicity: Vinclozolin may cause leukemia in male
mice, but probably not in females. We also view with suspicion
the 3 cases of liver adenoma in treated males.

Chronic Toxicity: The reduced absolute mean body weights
at 4374 ppm and 1458 ppm in males possibly .may be a result of
treatment with the chemical, as well as the increased mean
liver weights in males and females at the 4374 ppm level.

Since no histopathological examinations were conducted at lower
treatment levels, a NOEL cannot be set for chronic toxicity.

Ciblard (8 Sreairidt—

Roland A. Gessert, D.V.M.
Toxicology Branch
Hazard Evaluation Division (TS-7%93)
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SUMMARY INCIDENCE TABLE

| Group Group Group Group Group
g 1 5 6 7 8
3 KIDNEY (N0. EXAMINED) (77) (44) ~ (45) (48) _{45)
- Tubular Carcinoma 1
' Reticulum Cell Sartoma 5 3
_E Malignant Lymphoma 3 3
~ Metastatic Alveolar Cell
‘§ Carcinoma
Metastatic Hepatocellular
3 Carcinoma
h Mast Cell Tumor
} Tubular Adenoma
= Foci of Lymphocytes 15 1
“§ Chreonic Nephritis 4 2 4 3
! Hydronephrosis 2 l
Suppurative Nephri*is
j Cortical Cyst 3 1 6 1
' Focal Mineralization 6 5
.3 Tubular Necrosis ‘
Tubular Pigment
1 Papillary Necrosis
4 Infarction 1
? Amyloid
3
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MEMORANDUM MAY 5 163

OFFICE OF
TO: Henry Jacoby (21 ) PESTICIDES AND TOXIC SUBSTANCES”

 Registration Division {TS-767)

THRU: William L. Burnam, Acting Chief bﬁ;ﬁ
Toxicology Branch/HED (TS-769)

SUBJECT: Vinclozolin (RONILAN). Assessment of complete Mouse
Oncogenicity Data. 7967-53 TN
Accession#248264—- CASWBq&i%EE§:>

RS
-5y B N

Registrant: BASF Wyandotte Corp.
100 Cherry Hill Road
P.0O. Box 181 ‘
Parsipany, New Jersey 0705

This study previously was submitted under Accession No. 096270.
In the earlier submission individual animal data were not provicded,
and histopathological reports were not provided for mice in the
three lower dose groups. The current report for the same study
provides information on individual animals at all dose levels.

CONCLUSIONS:

1) An apparent increase in the incidence of leukemia/lymphcma
type tumors in male mice appeared to result from administration
of vinciozolin. However, the incidence in historical controls
equaled or exceeded the incicdence seen in this study, which woul:Z
tend to indicate the apparent increase in leukemia/lymphona
incidence due to vinclozolin is not real.

2) An apparent increase in the incidence of lung adenomas
was scen in females on vinclozolin (one at 162 ppm, one at 486
ppm, 4 at 1458 ppm., and 5 at 4374 ppm). These were within the
range scen in some of the historical controls, but because of tn=
apparent dose-relationship and the lack of tumors in the study
controls, we concluced that vinclozolin was a weax and guestionizle
oncogen for lung tumors. Because it produced a maximum 3/50
tumors of a zenign nature in one species only (the mouse} at ths
high doses, anc because a cecrease in the latency of tumlmcr appeszr<
did not occur, we consider vinclozolin to pe only weakly positi.=2
in the production of lung tumors. Nevertheless, a risk assessmant
was carried cut using the multi-stage model and the positive
finéings in the lung.
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3) An apparent production of liver adenoma was seen in 3/50
males receiving vinclozolin at the highest (4374 ppm) dose. This
would tend to classify vinclozolin as a weak and questionable
oncogen for liver tumors in the NMRI strain of mouse. Because
of this extremely low incidence of benign tumors at the highest
dose only, in onc s2x of the mouse only; and because a decrease
in the latency of tumor appearance did not occur as a result of
vinclozolin treatment, we consider vinclozolin to be of questionable
oncogenic significance (weakly positive) in the production of
liver tumors.

4) The data are equivalent to CORE Minimum.

CHRONIC TOXICITY, QNDVDNCOGENICITY OF VIhCLOZOLIN IN MICE
Study conducted by Profeosor Dr. F. Leuschner, Laboratorium fur
Pharmakologie Und Toxicologie, Hamburg. December 15, 1977.

Accession No. 248264.

This study previously was submitted under Accession No.
096370. 1In the earlier submission individual animal data were
not prov1ded, and histopathological reports were not provided for
mice in the threce lower dose groups. The current report for the
same- study provides information on individual animals at all QOS&
levels.

PROCEDURE: Sec previous evaluation of May 17, 1982.

RESULTS:

PHYSICAL APPEARANCE, BEHAVIOR, AND MORTALITY: These parameters
were not obviously affected by vinclozolin treatment. Mortality
varied without regard to dose level, although the highest overall
mertality after 112 wecks (males and females combined) was in the

top treatment level (4374 ppm, or 656.1 mg/kg/day).

MORTALITY AT 112 WEEKS

MALES AND FEMALES

DOSE MALES FEMALES COMBINED
0 48% 80% ) 43
162 ppm 62% 76% 69%
486 ppn 56% 64% 60%
1458 ppm 48% 68% 58%
4374 ppm 75% 78% 77%




FOOD CONSUMPTION: No differences in food consumption can be

detected in relation to treatment.

.

BODY WEIGHT: After }12 weeks, body weights were significantly

less inmales (p < 0.01) at the 1458 and 4374 ppm dosc levels.
Mean body weights were: (g + S.D.)

_Control 162 ppm . 486 ppm 1485 ppm 4374 ppm
M F M. AF M FE M E M F
- 1'-\" B .
Initial 20.6 18.6 20.5 © 18.5 20.6 18.5 20.7 18.5 20.5 18.°%
‘ 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5

122 wks. 44.8 36.0 45.4 38.3 42.6 35.9 41.8* 35.8 39.9*% 34,5
4.1 3.3 5.0 5.0 3.4 4.9 4.8 2

HEMATOLOGY: Treatment had no cffect on hemoglobin, erythrocyte

count, lzukocyte count, prothrombin time, or reticulocyte and
platelet counts.

CLINICAL BIOCHEMISTRY: The laboratory's data show that
total proteins in females at the 4374 ppm dose level were
significantly reduced (p < 0.01) at the 52nd week only (61.1 g/L
serum in treated females; 64.7 g/L serum in control females).
While the laboratory c-nsiders this to be a significant difference,
we would not consider .t toxicologically significant; the control
value seems unusually high at this testing (64.7 g/L at 52 weeks,
compared with 62.7 g/L at 26 and 78 weeks).

The mean serum uric acid levels appear lower in treated
males at 486, 1458, and 4374 ppm than in controls at 78 weeks.
(10x.2, 97.5, 90.0, 82.7, and 85.9 umol/L for controls, 162, 483,
1458, and 4374 ppmn, respectively. These differences are not
statistically significant.

No treatment-related differences in biochemistry values are
apparent fcr the other parameters measured: glucose, SGPT, 2locd
urea, alkaline phosphatase, SGOT, anc¢ bilirubin.
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URINALYSIS RESULTS: Composite urine samples were collected
in a metabolic cage from 10 mice of each group pre-treatment, and
after 6, 13, 26, 52, and 78 weeks on test. Observations or

-measurements werc made for color, specific gravity, pH, protein,
glucose, bilirubin, ketones, hemoglobin, and sediment. No changes

were observed which could .be attributed to treatment.

OPHTHALMOSCOPIC Fv%ggﬁx;ON of the eyes did not reveal any

abnormal flndlngs. Also, HEARING of the mice, checked by a
"simple noise test", was not adversely affected. These examinations

"were conducted prior to sacrifice.

ORGA!N WEIGHTS Mean relative liver weights were increased
in both males and Fcnalos on a dose-relaicd basis, except for the
‘low (162 ppm) dose in males, where the mean relative liver weicht
was less than controls. (Increases of 7.3%, 18.3%, and 53.8% for
males at 3 high dosec levels; increcases in females of 28.6%, 29.3%, .
80.6%, and 133.3% for 162, 486, 1458, and 4374 ppm dose levels, )
respectively.)

From the datz it would appear no NOEL exists roga*dlng liver
welght in female mice, determined from mice surviving to the end
of the experiment. However, the mean liver weight for control
females is much lcwer than in test groups, being 1.66 grams.

Only ten of the 50 control females survived to the end of the
experiment, and the liver of one of these mice weighed only 0..9
grams, which is azout 10% of the liver weights of thae other
control females. The mean liver weig ghts of control females which
died or werc killeZ prematurely is 2.27 grams. By disregarding
the mouse with the liver weight of 0.19 grams we derive a mean
liver weight of 1.23 grams in control female mice surviving to
the end of the cexpzriment.

(This liver wzight may have been a rec ording or typogr ajh;cal
error, since a 0.1% gram liver would be most unusual.) We thor
determined the prcportion of liver weight to bedy weight for the
control and treate: females surviving to the end of the test, as
follows:
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Liver
Mean Mean Percent Percent of Percent
Body Weight Liver Weight Increase Body Weight Increase

Control 35.9 ¢ 1.83 g i 5.1 -
162 ppm 38.3 g 2.27 g 24.0 5.9 15.7

486 ppm 35.9 ¢ 2.14 g 16.9 6.0 17.6

1458 ppm 35.8 ¢ -2.98 g 62.8 8.9 74.53
4374 ppm 34.5 g Héjgl Qg 102.7 10.8 111.8

-
- Y'\’ .

The registrant's laboratory claims statistically significant
increases in liver weight in both males and females at the high
treatment level, 4374 ppm. (&t = 2,760 in males; t = 3,122 in
females; student's t-test).

ELATIVE HEART WEIGHTS decreased in females on a dosc-related
basis. Decreascs were 1.6%, 8.8%, 13.1%, and 19.3% for the four
treatment lavels (162, 486, 1458, and 4374 ppm, respectively),.

Mean ablsolute heart weights ware 0.26, 0.26, .25, 0.22, and’

0.2} g for controls, 162, 486, 1453, and 4374 ppm respectively.
This amounis 4“0 an absolute heart -eight decrease of 0%, 2.3%
15.4%, and 19.2% for the 162 ppm, 486 ppm, 1458 ppm, and 1274 ppm
groups, rescectively.
ried in males, but wizh no sarticular
emales the relative spleen weights
rez exceed these of controls by 149%, =259,
1755, and 170% for the 162 ppm, 486 opm, 1458 prm, and 4372 ppon
dose levels, vrespectively T spleen weights of individuzal
cont:21 femz2les varied CAﬂC‘A 01 among individual mice -= frcm
2.64 5 to 1.98 ¢, »r approxi ly 50-fold -- withouz any zonsistant
assocrated causat nt pathology.
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NFOPLASMS: The following tumor incidence was the subject of further

examination (50 mice per sex per group):

162 ppm 486 ppm 1458 ppm 4374 pan
10

Leukemia/lymphoma -~ Males 2 (4%) 9 (18%) 9 (18%) 8 (16%) (20%)
- Females 11 (22%) 9 (18%) 9 (18%) 7 (14%) 13 (26e3)

tung Adenoma - Males 2 (4%) 1 (2%) 0 1 (2%) 4 (8%)

- Females 0 = 1 (2%8), 1 (2%)5 4 (8%)5 5 (103).-
Lung Carcinoma - Males 2 (4%) 1-(2%) 3 (6%) 2 (4%) 1 (2%
: Females 01 T 0 0 0 0

.w\" -

Liver Adenoma - Males 0 . 0 0 0 3 (6%

- Females 0 0 0 0 0

HOTE: Lung adenomas were not found iIn mice having lung carcinomas: lung
carcinomas were not found in mice having lung adenomas.

The above summaries tend to suggest that vinclozolin induces leukemiaza/
lymphoma in male mice, lung tumors in female mice, and perhaps liver tumors
in males on the high dosagec. However, it is recognized that the "normal”
incidence of some tumor types may be high. According to Benirschke, Garmner,
and Jones (Pathology of Laboratory &nimals, page 1054), leukemia inciderce
in mice varies frem 19 to 100, and may appear relatively early (at 8 tc 10
~onths of age). Hepatocellular tumcrs also are cemmon, having an incidence
2f€ 26 to 99%, and appearing from 12 =o 28 months of age. Pulmonary tumcrs
~ave a recorcded incidencs of 15 to 23%, anc appear later in the nouse's life
112 to 18 months, or later). However, we did not have specific cata relzted
to the NMRI strain.

It

with this subnission we receiwves data on the incidence of leukemia/ lymph
on control NMRI mice from 5 s=-uiies conducted in the same laboratory as
conducted this study witn vinclozoli=. The studies were condu~ted durinz the
same time frame as the vinclezolin szudy. The incidence of leukemia/lyrmz-homa

in these studies is show: below:

-
-~
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NMRT Historical Control Leukemia/Lymphoma Incidence

Study Number ‘ Sex Percent Leukemia/Lymphoma

I Male 21

, Fenmale 46
11 - Male 16

= Y Pemale ) 22

-y \ .

I1II - " Male 7.1
Female 18.6

v Male 10
Female ) 18

\Y Male ' 22
Female 18

Controls, ' Male | 4
This study Female 22
4374 ppm Male 20
This Study Female 26

Tt is evident frcm the foregoing data that the lecukemia/lymphoma
incidence of vinclozolin-treated mice in this study falls well
within the range for controi NMRI mice in 5 other studies conducted
in the same laboratory. '

The registrant had alsc beeen requested tc provide data on
the incicdencz of liver tumors ané of lung tumcrs on contrcols from
these same 5 studies in NMRI mice, and also the datesg the studies
were conducted. nis informetion has ncw been received. The
historical dztaz are as follows:

o
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TABLE 1

prp

HISTORICAL DATA FROM ONCO STUDIES OF NMRI MICE

No. of Animals Lung Lung Liver
Study and Sex ____ Lung Adenomas Carcinomas Tumors Tumors
I 100 M 15 (15%) 5 (5%) 20 (20%) 2 (2%)
. 100 F 9 (9%) 2 (2%) 11 (11%) 0
II 50 M 4 (83) - 0 4 (8%) 0
50 F LR ed) 0 2 (4%) 0
I1I 70 M "2 (2.9%) 1 (1.4%) 3 (4.3%)11 (2.9%)
- 70 F 4 (5.7%) 0 4 (5.7%) I {1l.=.,
v 50 M 2 {4%) 0 2 (4%) 0
50 F 0 0 .00 0
v S0 M 1 (2%) 0 1 (2%) 0
50 F 3 (6%) 0 3 (6%) 0
TABLE 2
VINCLOZOLIN MOUSE ONCOGENICITY STUDY
No. of Animals Lung Lung flLiver
Group __and Sex Lung Adencmas Carcincmas Tumors l Tumors
0 ppn 50 M 2 (4%) 2 (4%) 1(8%) [0
50 F o 0 0 { 0
162 ppm 50 M 1 (2%) 1 (2%) 2 (43) | 0
50 F 1 (2%) 0 1 (2%) !0
[
486 ppm 50 M 0 3 {6%) (6%) | 0
50 F 1 (2%) 0 1 (2%) | 0
S
1458 ppm 50 M 1 (2%) 2 (43 I {5%) 0
50 F i (8%) 0 4 (8%) | 0
I
4374 ppm S0 M 4 (2%) 1 (2%) 5 (10%)Y]} 6 (3/50)
50 F 5 (10%) 0 5 (10%){; O
NOTE Mize which had lung adercmas ¢id not show lung carcincmas:
mice having “ung carcincmas did not show lung acdenomas

P U

[
fooom
s



A
E

St

LUNG TUMORS: The apparent dose-response relationship for -
lung tumors in the vinclozolin-trecated females must be noted. '
However, lung adenoma is not a rare tumor in mice and there are
data indicating that an increase in the spontanecus incidence of
lung tumors in old mice frequently occurs. Benirschke, Garner,
and Jones (Pathology of Laboratory Animals, page 1055) give a
spontaneous incidence of 15-90% pulmonary tumors in various
strains of mice (usually 25% or higher). Historical data for
this tumor in the NMRI Strain from 5 cxperiments as presented in

~Table 1 reports an 1nc1depc¢;of 11% in the females of Study I,

which is close to the-.dQ%2'ani 8% incidences seen in females (Table
2) in the trecated high dosc groups. But in the other 4 experiments
(Table 1) the increase in the historical control groups is
significantly lower than in the treated high dose groups.

0f the five fcmale mice with lung tumors which received the
4374 ppm vinclozolin dosage, 3 were killed at the termination of
the study at week 112:; one died at week 108 of the study (25
months); and one died at week 102 (two weeks short of 2 years).
It therefore is evident that a decreasc in the latency of tunor
appearance did not occur as a result of vinclozolin treatment.

Based on thesc and other data presanted below, we conclude
that vinclozolin maey be a weak and guestionanle oncogen for lung
tumors as sc¢en in a single species (mouse), one strain {(NMRI),
one sex {(females), and producing only a relatively low incidence
of benign tumors.

. 'LIVER TUNORS: Table 2 on the vinclozolin mouse study shows
that there is a 6% increased incidence (3/5C) in liver tumors
(adenomas) in the male highest dose group, compared with the
control, 162 ppm, <86 ppm, and 1458 ppm dose groups. The historical
control data in the NMRI strain show an incidence in the mzales of
2% and 2.9% in Experiments I and III., respectively (Table 1).
There were no liver adenomas/hepatomas in Experiments II, IV, and
vV of the historical control data.

L is known that mousz liver neocplasms are sgontancously
present in sevgrkl strains of mice. For exanmple, Benirschue,
Gdrrer and Jones (Patholozy of Laboratory aAnimals, page 12333),
give & spontaneous Incidenc: ¢ 30.73-99% liver tumors in various
atralns of agod male mice:; most show an incidence 5f 72-993%,

e
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-=- all close to two years.
with liver tumors,

The three male mice on the highest vinclozolin treatment
level and which had liver tumors died on weeks 105, 103, and 66

These were the only mice in the study
It therefore is evident that a decrease in
the latency of tumor appcarance did not occur as a result of
vinclozolin treatment.

since we have a-low incidence (3/50, or 6%)

Therefore,
benign liver tumors at th ﬂn ghest dose only in a single species
.,in one sex (male),
nost a weak and gquestionable oncogen for

(mouse),
vinclozolin may be at

of the NMRI s&na

liver tumors in the NMRI strain of mice.

CONCLUSIONS:

type tumors in male
of wvinclozolin.
equaled or excecded the
tend to indicate
incidence due

the incidonce
ence scen in this study,

However,

the apparent

An apparcnt increcase in the incidence of leukemia/lymphoma
mice appecarced to result from acdministration

in historical controls
which would

increase in leukemia/lymphoma

to vinclozolin is not real.

apparoent

was scch in females on
at 1458 joleiny
rangce seen in son
apparent dose~ rclationship and
W conLAULud

Of tnL h]‘.\)
controls,

a bon1<n
and bncau

tumors of
high doses,
appearance
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spec:es only (the nmouse)
»a2s5¢ in the latency oI tumor

we conclude that
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ontrols, but because of
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The data are equivalent to CORE Minimum.

_=- Roland A. Gessert, D.V.M.
' * Veterinary Medical Officer
Toxicology Branch/HED (TS-769)

I concur with the above presented
pathology assessmont,

cy
Louis Kasza, D.V.M., Ph.D.

Pathologist
Toxicology Branch/HED (TS-769)

TS-769:th: TOX/HED:RAGessert:4-26-83:card 4
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MEMORANDUM SN B R
TO * Henry Jacoby . PESTICIDES AON‘DF:[COEX?E SUBSTAMNLEL
Registration Division (TS-767)
THRU ¢ William L. Burnam, Acting Chief Vvﬂjg

Toxicology Branch/HED (TS-769)

k SUBJECT: Vinclozolin for Use on Stonefruit. Experimental Use
Permit 7969-EUP-13. Temporary Tolerance PP#9G2204.
CASWELL#323C

Action Requested:

The petitioner requests an experimental use permit for 14,616
pounds of RONILAN Fungicide 50-W, equivalent to 7,308 pounds
active ingredient vinclozolin, to be used on stonefruit (apricots,
cherries, nectarines, peaches, plums, and fresh prunes).

The petitioner also requests temporary tolerances of 25 ppm
for residues of vinclozolin 3-(3,5-dichlorophenyl)-5,ethenyl~5~
methyl-2,4-oxazolidinedione and its dichloroaniline~containing
metabolites in or on the raw agricultural commodities, the
aforementioned stonefruit.

Recommendation:

The oncogenic potential of vinclozolin is negative in the
rat and may be guestionable in the mouse. To obtain estimates of
virtually safe dose levels relative to this action, a risk
assessment was performed tentatively considering the mouse
oncogenicity study as positive for lung tumors.

The NOEL for reproductive effects is negative in the rat at
1458 ppm. The teratogenic NOEL is 600 ppm in the mouse.
Vinclozolin is not on the RPAR list.



2

The lifetime dietary risk is based upon findings of lung adenomas in
NMRI mice at a dietary level of 1458 ppm. The multi-stage model provided a
Q* of 0.011 (mg/kg/day)~l. The lifetime risk for existing tolerances is
4.2 x 1075, The lifetime risk for stonefruits at a tolerance level of 25 ppm
is 8.57 x 10”5 or twice that of existing toleranc®s. This assumes that
exposure is for a lifetime and 100% of the crop is treated. Since exposure
is only for a couple of years, the risks would be proportionately less
(8.57 x 1073 x 2 = 2.45 x 1076). Since the EUP is for 7,308 pounds which

70

would treated approximately 1000 acres, the per cent of crop is considerably
less than 100%. :

Discussion:

Lung Tumor and Liver Tumor data from the vinclozolin mouse oncogenicity
tdy are shown below:

3 3 ' ] 2

Group v No. Animals Lung Adenomas Lung Carcin. Lung Tumors| |Liver Tumors
0 ppm 50M 4 4 ' 8 0
50F 0 0 0 0
162 ppm 50 M 2 2 4 0
50 F 2 0 2 0
486 ppm 50 M 0 6 6 G
50 F 2 0 - 2 o]
1458 ppm 50 M 2 4 6 0
' 50 F 8 0 8 0
~ 74 ppm 50 M 8 2 10 6
50 F 10 0 10 0

e




Lung and Liver Tumor data from NMRI controls of 5 other studies of the
same duration conducted in the same laboratory at about the same time are

glven below.

In addition,

control data from NMRI mice in studies published

in the literature (Green, Henschler, Haase, are shown following the 5 studies
conducted concurrently with the vinclozolin study.

Study

’II
I1I1
1V
v
‘Green
Henschler

Haase

HISTORICAL DATA FROM ONCO STUDIES OF NMRI MICE

of Animals % % Lung $ Lung % Liver
and Sex Lung Acdenomas Carcinomas Tumors | | Tumors
100 M 15 5 20 2
100 F 9 2 11 0

50 M 8 0 8 0

50 F 4 0 4 4]

70 M 2.9 1.4 4.3 2.9
70 F 5.7 0 5.7 1.4
50 M 4 0 4 D

50 F 0 0 0 0

50 M 2 0 2 0

50 F 6 0 6 0

14 M 50 0

15 F 27 0

30 M 3.3 16.7 20 6.7
2% F 10.3 3.4 13.7 o

M & F 10

} -
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Previously Reviewed Toxicity Data: Memo of 4/17/78 from R. Gessert.
PP#8G2068. .

1. Studies Conducted with Formulation, RONILAN:

a) Rat Acute Oral LDsg > 16,000 mg/kg (both sexes)
b) Rabbit Acute Dermal LDgg > 2,000 mg/kg (both sexes)
c) Rat Acute Inhalation LDgg > 1.7 mg/L for 4 hours

2. Studies Conducted with Technical Chemical:

a) Rat Acute Oral Lbgg > 10,000 mg/kg (both sexes)

b) Acute Dermal LDgsg > 2,500 mg/kg (both sexes)

c) 96-Day Rat Feeding: NOEL = 450 ppm

d) 90-Day Dog Feeding: NOEL = 300 ppm

e) Mouse Teratoloqgy: Negative at 600 ppm

3-Generation Rat Reproduction: NOEL = 1458 ppm

Dominant Lethal Assay in Mice: Negative at 2000 mg/kg

Chronic Feeding/Oncogenicity in Rats for 103 Weeks:

Oncogenic Potential: Negative; NOEL = 486 ppm

i) Chronic Feeding/Oncogenicity in NMRI Mice for 26 Months:
Questionable oncogenic potential for benign lung
and liver tumors

h) Metabolism: Repeated oral dosing in rats

jn VO N 2
_—

3. Further assessment of mouse oncogenicity data raised
possible questions relating to leukemia/lymphoma, lung adenoras,
and liver adenomas/hepatomas. Detailed appraisal of data of
mice at all dosage levels together with data from control
mice in 5 other studies conducted concurrently in the same
laboratory under the same conditions and in the same mouse
strain and in other studies reported in the literature,
revealed an incidence of leukemia/lymphoma in the historical
controls which equaled or exceeded the incidence seen 1in the
vinclozolin study. These data indicate that vinclozolin
cresents no oncogenic risk for leukemia/lymphona.

Toxicology Branch statistician Bert Litt performed a
rmulti-stage risk analysis for lung adenomas; a Q* value of
0.010762 (or 0.011) was obtained. Subjecting the TMRC of
stonefruit (0.4676 mg/day/1.5 kg) to this value:

$.4676 x 0.011 (mg/kg/day)“l = 0.0077933 x 0.011 = 8.57 x 1272 =
S0 :
lifetime dietary risk from stonefruit

Apprlying the Q* value to the total TMRC for vinclozolin
residue tolerances:

5.5859 = 0.0115983; 0.0115983 x 0.011 = 1.275 x 10-4 = total

50
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time dietarv risk, all commodities
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4, Chronic feeding studies have been completed in the rat
and mouse. The ADI is based on the rat. (Rat NOEL I's 486
ppm, or 24.3 mg/kg). Based on the NOEL of 24.3 mg/day from
the rat data and a safety factor of 100, the ADI is 0.2430
mg/kg/day and the maximum permissable intake is 14.58 mg/kg/day
for a 60 kg person.

5. Residue Chemistry Branch concludes that residues will
not exceed the 25 ppm level requested in the tolerance
petition. (William L. Anthony and Robert Hummel, oral
communications 2/24/83; followed by memo). The 25 ppm residue
level far exceeds the levels that actually will be expected
to exist when additional data are provided. (William Anthony,
oral communication, 3/30/83).

RCB Review States:

"a) Residue data on cherries following 1-6 applications at
rates ranging from 0.75-3 1b. active ingredient (AI) show
residues ranging from 0.87 ppm to 14.8 ppm at a 0-day PHI.

b) Peaches, nectarines, and apricots: 1In 15 studies,
following 1~12 applications at rates of 0.25-1 1lb. AI/A,
residues ranged from < 0.05-27.5 ppm. The highest residue
reflects 9 applications (vs the proposed 7) at the 1
pound AI/A rate and a l-day (vs the proposed 3-day) PHI.

c) Plums, fresh prunes: 1In 6 studies following 1~4 applications
at the rate of 0.25-1 pound AI/A, residues at a PHI of 5
days or longer were all < 0.90 ppm.

6. Published tolerances established under 40 CFR 180.380
utilize 0.22% of the ADI. Unpublished Toxicology Branch
approved tolerances utilize the ADI to 1.57%. The current
stonefruits action will utilize the ADI to 4.77%. {(Computer
printout attached).

7. Only one mutagenicity study was submitted by the
registrant; a dominant lethal assay in the mouse was negative
at a level of 2000 mg/kg.

The published literature also presents data demonstrating
the ability of vinclozolin to induce mitotic recombination
{positive against Aspergillus nidulans in mitotic recombination
test). No other mutagenicity data are known to exist.

A comnlete batierv of mutagenic a
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MEMORANDUM "% 2 ¢ |o°

QFFICE OF
PESTICIDES AND TOXIC SUBSTANCES®

TO: Henry Jacoby (21)
Registration Division (T8-767) B

SUBJECT: Vinclozolin; (RONILAN). Further Assessment of Mouse
Oncogenicity Data. PP#8G2068; BAS 353F Fungicide
CASWELL#323C

In my memorandum of May 10-11, 1682 I stated a re-evaluation
of Subject data would be forwarded to you within one week.

The re-evaluation follows:

CHRONIC TOXICITY AND ONCOGENICITY OF VINCLOZOLIN IN MICE.
Study conducted by Professor Dr. F. Leuschner, Laboratorium fur
Pharmakologie Und Toxicologie, Hamburg. December 15, 1977.
Accession No. 096970.

PROCEDURE:

Technical grade vinclozolin, batch 83,258, was administered
to male and female NMRI mice at levels of 0, 162, 486, 1458,
and 4374 ppm in the food. There were 50 males and 50 females
per group per dosage level. The dosing was continued until a
mortallty of approximately 70% was reached in the control group
- a period of 112 weeks, which may be rather long for a mouse
"lifetime" study. The mice were about 26 days old at the
beginning of the study and weighed 18 to 22 grams. The food
was checked every three months for absence of arlatoxins
(sensitivity of method was 2 ppb). The mice were housed 51nglv
in plastic cages at a room temperature of 24° + 0.5°C and
relative humidity of 60% + 3%. Cages were subjected to light
and dark periods of 12 hours each, per day. Mice were observed
daily for behavicr, appezrance, and fecal excretion. Food
consumption was rmeasurec daily, and water intake was observed.
Mice were weigheé once & week.

Hematology was determined pre-~treatement, and a<ter 6, 13,
26, 52, and 78 weeks in 10 mice/croup/sex, and the following
determinations were made: hemoglobin, leucocytes, erythrocytes,
Jifferentizl count, and hematocrit. After 26, 52, znd 78 weeks
prothrombin time, platelets, and reticulocytes were determined.




%)

Clinical biochemistry conducted pre-treatment, and after
6, 13, 26, 52, and 78 weeks in 10 mice/group/sex included
glutamic pyruvic transaminase (SGPT), blood urea, glucose, and
alkaline phosphatase. And also (except for week 6) sodium,
potassium, calcium, and chloride. After 26, 52, and 78 weeks
uric acid, bilirubin, total protein, and SGOT. Blood was drawn
from the retrobulbar venus plexus under light ether anesthesia.

Tissues from the following organs of mice at 4374 ppm and
of the control group were examined histologically after H & E
staining: heart, liver, spleen, kidney, adrenal, thymus,
pituitary, gonads, thyroid, brain, prostate/uterus, stomach,
duodenum, jejunum, ileum, colon, rectum, parotid, eye, urinary
bladder, bone marrow, trachea, aorta, escphagus, pancreas,
lymph node, peripheral nerve, skeletal muscle, bone, mammae;
also tumors and areas where tumors were suspected.

In addition, frozen sections of heart, liver, and kidney
were made and stained with sudan. Boné marrow was sectioned
following decalcificationy

Organs which were weighed included: heart, liver, lungs,
spleen, kidney, thymus, gonads and brain.

Statistical evaluation was by anal'sis of variance and
students' t~test. The limit- for significance was p = to or
less than 0.01%.

RESTULTS:

Treatment had no effect on appearance, on behavior of the
mice, nor on mortality.

Faod conc ion of males zt 4374 opm owas slightly less
than othevy greoups: Irom the lé6th week on, and the weiagnt gain
tended to corresiongd, aithough Lady weicht romaired in the nors
ranse until the .2th weed, wher i bec=zme statistically less
than the contrsls.

bloodé count,
sticulocvre or
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Clinical BRiochemistry: Blood urea was significantly
reduced at the 13th week only in females on the 486 ppm dietaryv
level (5.1 mmol/L serum for treated; 6.5 mmol/L serum for
controls. At the beginning of the study the BUN value for the
controls was 5.8 mmol/L serum). Because of this isolated
occurrence at the 13th week only, at the mid-dose only, this
finding is not considered to be of toxicologic significance.

Total préteins in femazles at 4374 ppm were significantly
reduceé at the 52nd and 78th weeks (61.1 and 61.7 g/L serum in
treated f.maies; 64.7 and 62.1 g/L serum in control females.

The other biochemistry values all remain normal: glucose,
bilirubin, sodium, potassium, calcium, SGPT, SGOT, ané AP.

Urinalysis Results: Urine samples were collected in a
retabolic cage from 10 mice of each group pre-treatmert, and
after 6, 13, 26, 52, and 78 weeks on test. No changes were
observed which could be attributed to treatment.

hthalmoscopic evalnation of the eyes did not reveal any
1 findings. Also hearing of the mice was not adversely
3. These examinations were conducted prior to sacrifice.
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fecte

N
th

21}

Organ Weights: The testing laboratory lists individual
nd mean organ weights, and organ/body weight ratios. They
inimize the toxicological significance of the comparisnons
scause of the usual and normal high variations which occur in
ged N¥RI mice, control or treated.

.

LU 2 B

absolute liver, lung, and kidney weights in males at 145¢
rom were lower than controls. (The total body weight and heart
weight also were reduced.)

A+ 4374 £om the absolute mean body weight, heart, and lef-:
t=sticlz weights were reduced significantly in the males. The
relative orgarn/body weight ratios were all normzl. The absoluze
rean liver weight in males were significantly increased over
controcls.
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The laboratory's tumor summary chart totals tumors by
their location. In total numbers of tumors it would not be
clear whether or not vinclozolin is an oncogen. However, in
tallying the tumors by type into groups by treatment and sex,
and by eliminating duplication (in 2 or more organs), it would
appear vinclozolin treatment at 4374 ppm may cause leukemia in
male mice, but probably not in females. Most of the tumors
reported in the liver and kidney were also of the leukemia
grouping. The tallies, adjusted to eliminate duplication, for
leukemia are as follows:

Control males: 2/50 cases Control females: 11/50 cases
Treated males: 10/50 cases Treated females: 13/50 cases

In the ireated males were also encountered 3/50 cases of
adenoma in the liver; none werc seen in the controls.

Using the analysis of wvariance and students' t-test the
incidence is not significant at the 0.0l level. Using the
Fisher's one-tail statistical method, the level of significance
is 0.014., which is below the level of 0.05. This is the level
of significance usually accepted by the Agency as being evidence
of an oncogenic effect. With data on the intermediate treatment
levels we may be better able to determine the oncogenic potential.

We recognize that such tumors are nct rare in the mouse.
Nevertheless, in order to further elucidate the oncogenic
potential of vinclozolin in the mouse, we reguest that tissues
from the mid-dose and low-dose animals also be subjected to
histological evaluation, and that a report of the evaluation be
submitted. Particular attention should be made to the leukemia

and related diseases and to liver adenomas by animals and bv
organs in tebuiating the results.

Non-lieoplastic Lesions:

The laboratory does. not list separaztely gross lesions or
abnormalities detected on necropsy. They lis: conditions found

on rmicroscopic examination, and probablys many of the tissues
were sectioned at a particular locus because gross examination
show=d & lesion te Lo grozent tnere.
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Generally, it does not appear that treatment had any
adverse pathological non-neoplastic effects. A possible, but
guestionable, effect might have been seen in the testes.
Testicular atrophy occurred in 26 treated males and in 18
control males. Prostate atrophy occurred in 4 treated males,
but it could be presumed this is related to testicular atrophy.
On the other hand, these are very old mice and the testicular
effects mlght be related to senility, even though occurrence
is greater in those treated.

Although the laboratory adequately defines the various
lesions observed they should tabulate the lesions according to

- incidence and grade them according to severity. Samples of a

Summary Incidence Table and Histopathology Incidence Table
are attached which should be used as examples in summarizing
the lesions and grading their severity.

Conclusions:

Oncogenicity: Vinclozolin may cause leukemia in male
mice, but probably not in females. We also view with suspicion
the 3 cases of liver adenoma in treated males.

Chronic Toxicity: The reduced absolute mean body weights
at 4374 ppm and 1458 ppm in males possibly may be & result of
treatment with the chemical, as well as the increased mean
liver weights in males and females at the 4374 ppm level.

Since ro histopathological examinations were conducted at lower

treatment levels, a NOEL cannot be set for chronic zoxicity.
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SUMMARY INCIDENCE TABLE

Group Group

Group

Group

Group

KIDREY (NO. EXAMIKED)

(77) (44) (45

(42)

(45)

Tubular Carcinoma

Reticulum Cell Sarcere

Malignant Lymphoma

Metastatic Alveolar Cell

__Carcinoma

Metastatic Hepatocellular -

Carcinoma

Mast Cell Tumor

Tubular Adenoma

Foci of Lymphocvtes

15 | 1

Chronic Nephritlis

Hydronephrosis

feo

Suppurative hephritis

Cortical Cyst

Focal Mineralization

Tubular Necrosis

Tubular Piament

Papillary lecrosis

Infarction

Armvloid
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m 2 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
< WASHINGTON, D.C. 20460

MEMORALDUM : .

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

TO: Henry Jacoby (21)
Registration Division (TS5-767)

SUBJECT: Vinclozolin; (RONILAN). Further Assessment of
Mouse Oncogenicity Data. PP#8G2068
CASWELL#323C BAS 353F Fungicide.

We suggest that the registrant, BASF Wyandotte Corporation,
be informed that upon further appraisal of the data from the
mouse oncogenicity study of vinclozolin, it would appear
vinclozolin at 4374 ppm may cause leukemia tvpe tumors in
male mice. In the treated mice we also noted 3 cases of
adenoma in the 1li. :r; none were seen in the controls.

, We recognize that such tumors are not rare in the mouse.
We zlso acknowledge that, when comparing total numbers of
tumors of all types in treated mice with total numbers of
tumors in controls, oncogenicity is not evident. Therefore,
in order to further elucidate the oncogenic potential of
vinclozolin in the mouse, we reguest that tissues from the
mid and low dose mice also be subjected to histological
evaluation and that a report of the evaluation be submitted.
In the report particular attention should be made to the
leukemia and related diseases and to liver adenomas by animals
and by organs in tabulating the results. An attempt also
should be made at grading the lesions according to severity
or deviation from averasge. Further, in order that risk
assessments may be made, we reguest that applicator exposure
assessments be provided for the various label uses of the
pesticide.

A reevaluation of the study will be forwarded to you
within one week.

¢

‘ - e,
<:;;i;{;1414i'{??./<5C¢Q£€Qi2f\\\\ =

Roland A. Gessert, D.V.M.
Toxicology Branch
Hazard Evaluztion Division (TS-767%,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460
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MEMORANDUM MAY 5 1S3

OFFICE OF
TO: Henry Jacc by (21) PESTICIDES ANO TOXIC SUBSTANCES'

Regirtration Division (TS-767)

THRU: william L. Burnam, Acting Chief bﬁip
Toxicology Branch/HED (TS~769)

. SUBJECT: Vinclozolin (RONILAN). Assessment of complete Mouse
Oncogenicity Data. 7767-53 =
Accession#ZABZﬁi:k ’ CASWELL# 323C

oﬂ"\" .. .

Registrant: BASF Wwyandotte Corp.
100 Cherry Hill Road
P.O. Box 181
Parsipany, New Jersey 07054

This study previously was submitted under Accession No. 096970.
In the ecarlier submission individual animal data were not provided,
and histopathological reports were not provided for mice in the
three lower dose groups. The current report for the same study
provides information on individual animals at all dose levels.

CONCLUSIONS:

1) An apparent increase in the incidence of leukemia/lymphcma
type tumors in male mice appeared to result from administration
of vinclozolin. However, the incidence in historical controls
equaled or exceeded the incidence seen in this study, which would
tend to indicate the apparent increase in leukemia/lymphoma
incidence due to vinclozolin is not real.

2) An apparent increase in the incidence of lung adenomas
was scen in females on vinclozolin (one at 162 ppm, onc at 486
ppm, 4 at 1458 ppm, and 5 at 4374 ppm)-. These were within the
range seen in some oI the historical controls, but because of the
apparent dosc-relationship and the lack of tumors in the study
controls, we concluded that vinclozolin was a weak and questionazle
§ oncogen for lung tumors. Because it produced a maximum 5/50
‘ tumors of a »penign nature in one species only (the mouse) at the
high doses, and because a cecrease in the latency of tumor appsarance
did not occur, we ccnsider sinclozolin to be only weakly positive
in the precduction of lung tumors. Nevertheless, a risk assessment
was carried cut using the multi-stage model and the positive
findings in the lung.




3) An apparent production of liver adcnoma was scen in 3/50
males receiving vinclozolin at the highest (4374 ppm) dose. This
would tend to classify vinclozolin as a weak and questionable
oncogen for liver tumors in the NMRI strain of mouse. Because
of this extremely low incidence of benign tumors at the highest
dose only. in onc sex of the mouse only; and because a decrease
in the latency of tumor appearance did not occur as a result of
vinclozolin treatment, we consider vinclozolin to be of questionable
oncogenic significance {weakly positive) in the production of
liver tumors.

4) The data are eguivalent to CORE Minimum.

CHRONIC TOXICITY,3{D'ONCOGENICITY OF VINCLOZOLIN IN MICE.
Study conductec by Professor Dr. F. Leuschner, Laboratorium fur
Pharmakologie Lnd Toxicologie, Hamburg. December 15, 1977.

Accession No. 248264.

This study previously was submitted under Accession No.
096970. 1In the earlier submission individual animal data were
not provided, and histopathological reoorts were not provided for
mice in the three lower dose groups. The current report for the
same study provides information on individual animals at all dose
levels.

PROCEDURE: See previous cvaluation of May 17, 1982.
RESULTS:

PHYSICAL APPEARANCE, BEHAVIOR, AND MORTALITY: These parameters

werc not obviously aftected by vinclozolin treatment. Mortality
varied without regard to dose level, although the highest overall
mortality after 112 weeks (males and females combined) was in the
top treatment level (4374 ppm, or 656.1 mg/kg/day}.

MORTALITY AT 112 WEEKS

MALES AND FEMALES

DOSE MALES FEMALES COMBINED
0 48% 80% 64%
162 ppnm 62% 76% 69%
486 ppm 56% 64% 60%
1458 ppm 48% 681 58%
4374 ppm 76% 78% 77%
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FOOD CONSUMPTION: No differcnces in food consumption can be

detected in relation to trcatment.

BODY WEIGHT: After 112 weeks, body weights were s1gn1f1cantly

less in males (p < 0.01) at the 1458 and 4374 ppm dose levels,
Mean body weights were: (g + 5.D.)

_LControl ngg;ggm_.' 486 ppm 1485 ppm 4374 ppm
4 E M v E M F M E ¥ E
-5y .
Initial 20.6 18.6 20.5 18.5 20.6 18.5 20.7 18.5 20.5 18.%
0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5

.6 35.9 41.8* 35.8 39.9* 3
4

HEMATCLOGY: Treatment had no effect on hemoglobin, erythrocyte
count, leukoryte count, prothrombin time, or reticulocyte and

platelet counts.

CLINICAL BTIOCHFEMISTRY: The laboratory's data show that
total proteins in females Tat the 4374 ppm dose level were
significantly reduc>d (p < 0.01) at the 52nd week only (61.1 g/L
serum in treated females;—64.7 g/L serum in control females).

While the laboratory considers this to be a significant difference,
we would not consider it toxicologically significant; the control
value scems unusually high at this testing (64.7 g/L at 52 weeks.

compared with 62.7 g/L at 26 and 78 weeks).

The mean serum uric acid levels appear lower in treated
males at 486, 1358, and 41374 ppm than in controls at 78 weeks.
(101.2, 97.5, 90.0, 82.7, and 85.9 umol/L for controls, 162, 486
1458, and 4374 ppm, respectively. These differences are not
statistically significant.

No treatment-related differences in bicchemistry values are
apparent for the othu‘ parameters measured: luco:e, SGPT, blood
urea, alkaline phosphatase, SGOT, and bilirubin.

4
4.9 4.8 2.5 4.4 3.
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URINALYSIS RESULTS: Composite urine samples were collected
in a metabolic cage from 10 mice of each group pre-treatment, and
after 6, 13, 26, 52, and 78 weceks on test. Observations or
measurements werce made for color, specific gravity, pH, protein,
glucose, bilirubin, ketones, hemoglobin, and sediment. No changes
were observed which could .be attributed to trecatment.

OPHTHALMO C_ yggﬁﬁfig@ of the eyes did not reveal any
abnormal findings. Also, HEARING of the mice, checked by a
"simple rnoise test", was not adversely affected. These examinations

were conducted prior to sacrifice.

OPHTHALMOSCOPIC E
1

ORGAN WEIGHTS: Mean relative liver weights were increased
in both males an< fcemalcs on a dose-related basis, except for the
low (162 ppm) dose in males, where the mean relative liver waight
was less than controls. (Increases of 7.3%, 18.3%, and 53.83% for
males at 3 high dosc levels; increases in females of 28.6%, 29.3%,
80.6%, and 133.3% for 162, 486, 1458, and 4374 ppm dose levels,

respectively.)

From the data it would appear no NOEL exists regarding liver
weight in female mice, determined trem mice surviving to the end
of the experiment. liowever, the mean liver weight for control
females is much lower than in test groups, being 1.68&6 grams.

Only ten of the 50 control females survived to the end of th=
experiment, and thoe liver of one of these mice weighed only 2.19
grams, which is about 103% of the liver weights of the other
control females. The mean liver weights of control females which
died or were kilied prematurely is 2.27 grams. By disregarcing
the mouse with tne liver weight of 0.19 grams we derive a mezan
liver weight of 1.83 grams in control fecmale mice surviving zo
the end of the experiment.

-

(This liver weight may have been a recording or typographical
error, since a 0.19 gram liver would 22 most unusual.) We tnen
determined the avonortion of liver waight to body weight for the
control and treaszod females surviviag to the end of the test, as

follows:

Cnd
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Liver
Mean Mean Percent Percent of Percent
Body Weight Liver Weight Incrcase Body Weight Increase

e e o i

Control 35.9 g 1.83 g - 5.1 -
162 ppm 38.3 g7, 2.27 g 24.0 5.9 15.7
486 ppnm 35.9 g 2.14 g 16.9 6.0 17.6

1458 ppm 35.8 g .2.98 g 62.8 8.9 74.5

4374 ppm 34.5 g hé;gl g 102.7 10.8 111.8

.7-\"‘ *

The registrant's laboratory claims statistically significant
increases in liver weight in both males and females at the hlgh
treatment level, 4374 ppm. (t = 2.760 in males; t = 3.122 in
females; student's t-test).

RFLATIV" HEART WEIGHTS decreased in females on a dose-related

basis. Decreascs were 1.6%, 8.8%, 13.1%, and 19.3% for the four
treatment levels (162, 486, 1458, and 4374 ppm, respectively).

"Mean absolute heart weights were 0.26, 0.26, 0.25, 0.22, and
0.21 g for controls, 162, 486, 1458, and 4374 ppm respectively.
This amounts to an absolute heart weight decrease of 0%, 3.8%
15.4%, and 19.2% for the 162 ppm, 486 ppm, 1458 ppm, and 4374 ppm
groups, respectively.

RELATIVE SPLEEN WEIGHTS varied in males, but with no particular
dosc-related pattern. In the females the relative spleen we1ghts

of all treatment groups exceed those of controls by 149%, 65%

125%, and 170% for the 162 ppm, 486 ppm, 1458 ppm, and 4374 ppm

dose levels, respectively. The spleen weights of individual

control females varied considerably among individual mice ~-- £from
0.04 gy to 1.98 g, or approximately 50-fold -- without any consistent

associated causative or resultant pathology.

TESTES WEIGHTS (mean ralative and absolute) were increased

over controls at the two high dose levels (increased by 41.7 and

36.7% in males on 1458 and 4374 ppm dose levels, respectively).
HISTOLOv-, NON=NEQPLASTIC LESIONS: In summzarizing necrcpsy
flndlngs othe than tumors, no differences were noted between

controls and greqt;d mice at any dose level.




NFOPLASMS: The following tumor incidence was the subject of further
xamination (50 mice per sex per group):

162 ppm 486 ppm 1458 ppm 4374 ppm

.eukemia/lymphoma -~ Males 2 (4%) 9 (18%) 9 (18%) 8 (16%) 10 (20%)
- Females 11 (22%) 9 (18%) 9 (18%) 7 (14%) 13 (26%)
ung Adenoma - Males 2 (4%) 1 (2%) 0 1 (2%) 4 (8%)
- Females 0z 1 (2%), 1 (2%) 7 4 (8%)5 5 (10%).-
ung Carcinoma - Males 2 (4%) 1-(2%) 3 (6%) 2 (4%) 1 (2%)
Females Oﬁ Y 0 0 0 0
cv'\" ’
iver Adenoma - Males 0. 0 0 0 3 (6%)
0 0 0 0 0

- Females

OTE: ‘Lung adenomas were not found in mice having lung carcinomas; lung
arcinomas were not found in mice having lung adenomas.

The above summaries tend to suggest that vinclozolin induces leukenia/
vmphoma in male mice, lung tumors in female mice, and perhaps liver tumors
n males on the high dosage. However, it is recognized that the "normal"
ncidence of some tumor types may be high. According to Benirschke, Garncer,
nd Jones (Pathology of Laboratory Animals, page 1054), leukemia incidence
n mice varies from 19 to 100%, and may appear relatively early (at 8 to 10
onths of age). Hepatocellular tumors also are common, having an incidence
£ 26 to 99%, and appearing from 12 to 28 months of age. Pulmonary tumors
ave a recorded incidence of 15 to 90%, and appear later in the mouse's life
2 to 18 months, or later). However, we did nct have specific data related
o the NMRI strain.

With this submission we received data on the incidence of leukemia/lymphor
~ control NMRI mice from 5 studies concucted in the same laboratory as ,
snducted this study with vinclozolin. The studies were conducted during the.
ame time frame as the vinclozolin study. The incidence of leukemia/lymphoma
a1 these studies is shown bolow:
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TABLE }

HISTORICAL DATA FROM ONCO STUDIES OF NMRI MICE

No. of Animals Lung Lung Liver
study _.and Sex ____ Lung Adenomas Carcinomas Tumors Tumors
I 100 M 15 (15%) 5 (5%) 20 (20%) 2 (2%)
. 100 F 9 (9%) 2 (2%) 11 (11%) 0
v II 50 M 4 (8%) - 0 4 (8%) 0
e 50 F _‘;3xtu$) 0 2 (4%) 0
: 111 70 M "2 (2.9%) 1 (1.4%) 3 (4.3%) 2 (2.95%
70 F . 4 (5.7%) 0 4 (5.7%) (.=
o v 50 M 2 (4%) 0 2 (4%) 0
50 F 0 0 0 0 0
~ |
v 50 M 1 (23%) 0 1 (2%) 0
50 F 3 (6%) 0 3 (6%) 0
TABLE 2

VINCLOZOLTIN MOUSE ONCOGENICITY STUDY

No. of Animals Lung Lung Liver

Group and Sex Lung Adenomas Carcinomas Tumors Tumors
0 ppm ' 50 M 2 (4%) 2 (4%) 4 (8%) 0

50 F 0 0 0 0
162 ppm 50 M 1 (2%) 1 (2%) 2 (4%) 0

50 F 1 (2%) 0 1 (2%) 0
486 ppm 50 M 0 3 (6%) 3 (6%) 0

50 F 1 (2%) 0 1 (2%) 0
1458 ppm 50 M 1 (2%) 2 (4%) 3 (63%) 0

50 F 4 (8%) 0 ~ 4 (8%) 0
4374 ppm 50 M 4 (8%) 1 (2%) S (10%) 6 (3/5

50 F 5 (10%) o 5 (10%) 0
NOTE Mice which nzd lung adenomas diZ not show lung carcinomas;
mice having lung carcinomas did not snow lung adenomas.
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LUNG TUMORS: The apparent dose-response relationship for
lung tumors in the vinclozolin~treated females must be noted.
However, lung adenoma 1is not a rare tumor in mice and there are
data indicating that an increase in the spontanceous incidence of
lung tumors in old mice frequently occurs. Benirschke, Garner,
and Jeones (Pathology of Laboratory Animals, page 1055) give a
spontaneous incidence of 15-90% pulmonary tumors in various
strains of mice {usually 25% or higher). Historical data for
this tumor in the NMRI Strain from 5 experiments as presented in
Table 1 reperts an incidepgceyof 11% in the females of Study I,

which is close to the-.i{% 'and 8% incidences seen in females (Table

2) in the treated high dose groups. But in the other 4 experiments

(Table 1) the increcasce in the historical control groups is
significantly lower than in the treated high dose groups.

0f the five fomale mice with lung tumors which received the
4374 ppm vinclozolin dosage, 3 were killed at the termination of
the study at week 112; one died at week 108 of the study (25
months); and one died at week 102 (two weeks short of 2 years).
It therefore is evident that a decreasc in the latency of tumor
appearance did not cvccur as a result of vinclozolin treatment.

Based on thesce and other data presonted below, we conclude
that vinclozolin may be a weak and questicnable oncogen for lung
tumors as seen in a sinygle species (mouse), one strain (NMRI),
one sex {females), and producing only a relatively low incidence
of benign tumors.

LIVER TUNDORS: Table 2 on the vinclozolin mouse study shows
that tnere is a 6% increased incidence {3/50)-in liver tumors
(adencmas) in the male highest dose group, compared with the

control, 162 ppm, 486 ppm, and 1458 ppm dose groups. The historical

contro: data in the NMRI strain shcecw an incidence in the males of

2% and 2.9% in Experiments 1 and III, respectively (Table 1).

There were no liver adenomas/hepatcmas in Experiments II, IV, and

V of the historical control data.

I- is known that mouse liver neoplasms are spontancously
presenz in several strains of mice. For example, Benirschke,
Garner, and Jones (Pathology of Latoratory Animals, page 1054},
give a spontaneous incidence of 40.7%-99% liver tumors in various
strains of aged male mice; most shcw an incidence of 72-99%.
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The three male micc on the highest vinclozolin treatment
level and which had liver tumors died on weeks 105, 103, and 96
--= all close to two yecars. These were the only mice in the study
with liver tumors. It therefore is evident that a decrease in
the latency of tumor appcarance did not occur as a result of
vinclozolin treatment.

Thercfore, since we have a low incidence {(3/50, or 6%) of
benign liver tumors at the -ﬁnghcst dose only in a single species
(mouse), of the NMRI s&naln,.in one sex {(male), we conclude that
vinclozolin may be at most a weak and questionable oncogen for
liver tumors in the NMRI strain of mice.

-

CONCLUSIONS:

l) An apparent incrcase in the incidence of leukemia/lymphoma
type tumors in male mice appeared to result from administration
of vinclozolin. However, the incidence in historical controls
equaled or excecded the incidence seen in this study, which would
tend to indicate the apparent increcase in leukemia/lymphoma
incidence due to vinclozolin is not real.

2) An apparent increcase in the incidence of lung adenocmnas
was seen in females on vinclozolin (one at 162 ppm, one at 486
ppm, 4 at 1458 ppm, and 5 at 4347 ppam). These were within the
range seen in some of the historical controls, but because of the
apparent dose-relationship and the lack of tumors in the study
controls, we concluded that vinclozolin was a weak and guestionable
oncogen for lung tumors. Because it procduced a maximum 5/50
tumors of a benign nature in one species only (the mouse) at the
high doses, and becaase a decrease in the latency of tumor
appearance did not occur, we consider vinclozolin to be only
weakly positive in the production of lung tumors. Nevertheless,
a risk assessment was carried out using the multi-stage mocdel and
the positive findings in the lung.

3} An apparent production of liver adenoma was seen in 3/50
males receiving vinclozolin at the highest (4347 ppm) dose. This
would tend to classify vinclozolin as a weak and questionable
oncogen for liver tumors in the NMRI strain of mouse. 2czuse of
this extremely low incidencs of oDcnign tumors at the hlﬁhesL dose
onlv, in one sex of the mouse on.y; and because a decrease in the
latency of tumor appearance did not occur as a result of vinclozolin
treatment, we consider vinclozolin to be of questionable oncogenic
significance (weakly positive) in the production of liver tumors.
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The data are eguivalent to CORE Minimum.

- - Couland G Apausits %,)(77 "

-—. Roland A. Gessert, D.V.M.
-V veterinary Medical Officer
) ’ Toxicology Branch/HED (TS-769)

I concur with the above presented
pathology assessment.

7 Cvp

Louis Kasza, D.V.M., Ph.D.
Pathologist
Toxicology Branch/HED (TS-769)

TS~769:th: TOX/HED: RAGessert:4-26-83:card 4
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susjecT. BAS 332 T F-,blc-ue. Vinclozclin.  Tempcrary Tclerznce & EUP for Use on
Strawberries. Evalustiion of Toxicity Data. BASF wyandotte Corp.,
rrou- Parsipoany, New Jersey
(Rolandé A. Gessert, D.V.M., Toxicolcgy Branch
to. Specisl Registrations Section

BASF wyarndotte Ccrporation recnests an ZUP? end propcses estatlishzent of &
.- temporary tolerance for cozmbined residues of Vinclozolin: 3-(3,5-¢ichloro-
phenyl}-5 methyl-S-vinyl-l,3-oxazolidine-2,L~dione in or on stravterries

et 5 ppm.

8 CHEICAL NAME: 3-(3, 5-dichlorophenyl) -S-methyl-5-vinyl-1, 3-

g oxazollcire~2 L-dione

]

% Chemicel Abstracts Usage (S50L71-LL-8):

B 3-(3,5-dichlorophenyl)~ S-ethe..,,'l S-pethyl-2, L~

z cxazollcineclcne
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]
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: % TRADE NAME: RONILAN (proposed); 50% bty weight
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Vinclozolin, pg- 2 N

ACUTE ORAL TCXICITY, Mzle &‘Fémale Rats: LDSo greeter than 10,000 zg/kg
ACUTE INTRAPERITOREAL TOXICITY, Male & Female Guinea Figs: LDSO 3,00u o5/
ACUTE INTRAPERITONEAL TOXICITY,.Male & Female iice: LDgg = 5,000 ng/xg
TOXIC SMPTCMS: édyspnee, tremcrs, spacns, lethergy

FCST MORTE!: hypercmisz

ACUTE DERMAL TOXICITY, Mele & Female Rats: LDcy greater than 2,500 mg/ke
: No“toxicity observed

PRIMARY SKI3' IRRITATION, Male & Femele Rabbits: Primery Skin Irritation
Velue = 1.3 (moderste)

PRIMARY EYE IRRITATION, Mele & Femsle Rebbits: Primary Eye Irritation
Velue = 1.8%; no keratitis

Studies Corsucted with Formuletion:

ACUTE ORAL TOXICITY, Mele & Female Rets: LD:Q greater then 1€,000 oe/ke
e
ACUTE DERMAL TCXICITY, Male & Femzle Rabbits: LDSO grester than 2,000 nz/ke

PRIYARY EYZ IRRITTATION, Female Rattits: Meen Primary Eye Irritotion Score
of 19.7; some corneel cpacity and
conjunctivitis; no iritis

ACUTE DNEALATICH TCXICITY IN RAT (cust): Ko mortality after bL-hour exposure
to 2 Gust concentration of 1.17 mg/l, ecuivalent to 0.59 mg/l eciive
ingredient. The single, L-hour inhelation caused Snggu mucoss irriteticnc
in scme animels.

iy :fte* L-ncur e.v.f\o.:urp tc a s;rey ccqce:trat‘u of 0.2 mesll

crresponiing % necentretion ol O.1 =g,
£ gir. 7Thc Cinzie, I tre cprzy czucel silgnt
~iens ¢f the zuccuc mextrane.
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Primary Shin Irritezicn
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SUECHRCIIC (90 dey) TOXICITY IN MALZE & FEMALE RATS: ©Ne influence gt 15C or
L50 prm in food on behavior, external appearance, food Or weter consunpiion,
body weignht gein, hematology, clinpicsl u1ocne.._‘.u“ u.&ne co*cc:i**c:.
eyes, “ee--nb, i
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2000 ppz in fcod over e period cf 3 months, all dcses were tolerzied well

cithout externelly recognizetble symptoms c¢f intoxication. Repeate: ophtneL -
~olcgize: exazinations revesled nc changes in the refraciory xwed oy in otne
Zundéus of tne eye. TFeed scceptance was variacle in one male at EGuC pPpm 2Ll
in 8ll ferxsles, including the contrcl group, tut no esdverse effect wees otzerve:
cn weight gein. Clinicel chenistiry stugies and urine snalyses reveslel oo
T.olecgicelly relevent cifferences bvetwesn the triel and control groats.

Zenmatogre=s reveelec ilncreased
2000 pp=, eni Howell-Jolly bedi
toth males snd femsles et these

platelet ccunts in Jemeles receiving 10002 exnz
ec were Zcund in dilferentizl Ttlool counts o2
pesticide levels.

Fostmorten examination reveeled no macroscopic changes irn the orga=zs due to tae
compound, but increases in the relstive liver and edrensl weights in feueles
receiving 2000 ppx= were observecd.

TIRATCLCGY (PREMATAL TCXICITY) InL MICE: The cozpsund wes sécinistered in focs

et levels of 0, 600, 6000, and 60,000 ppm during the entire gestetior pericd.

Caesareens were performed on the 18th day post coitum. All fetuses were exs=x

ined for any externally recognizeble symptoms of toxicity; 2/3 of the fetuses

cf each litter for deformities, varistions, end reterdations of the skeletcs;

ené 1/3 of the fetuses of each litter for éeformities, verietions, endé reterdi-
zions cf the orgenc.

€20 ppz were tolereted without eny clinicelly reccgniczebie sycptozs of texic

No changes were observei in the average asmount of food consumed or in the zein
in boldy weight of the rregnant erizels. mhe exanizagtion of the feiuses g nes

reveel eny indication of & compcunc-induces effect.

Animels which received <0CC pp2 in their diet dié zot exniti .
recognizatle symptoms cf toxicity. One anizal diec on the 101 ; cc .
Ix the initiel days of the tect the gnirelcs consuzmel lese Icof thzn the en_zel:
which were ad:_ *stereﬁ O or €CC ppm in their diet. There wes nc gein in
welight correspo ng to the gestetion. KEcowever, tne grnicels did z=ct lose any

The pesticide 1g ncot & teratogen.
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Vineclozolin, pg. 4

mee compouns wes fed gt levelc of 142, LEZY, end 1ksT ppm. Trest
for tne lst (P-) generstion 7 weeks veiore the 1st breeiing test
continued without interrurtion in all fcllowing generations unti

the study. A corresponding untrested group served as contrel.

Fertility and breeding capacity were not definitely Influenced at any of the
concentrations in the exsmined animals (P-, F,-, and Fo- generstion): copu-
lation, durstion of preznancy, litter size, birth weight, end breedirg rate
of the pups lay within the normal range. The indices of fertility, pregnancy,
lactation, and viebility corresponded in experimental end control anizmals.

Examinsticns of the general tolerence indiceted no intolersnce phenczens.
Behavior, externesl appesrance, feces, food consumption, intake of drinking

weter, and body weight gein were normsl at ell concentraticns (162, L3¢, enc

1458 ppm in the food) in the parent auimals (P-, Fy-, and Fo- generation).

None of these rats died prexeturelv. The enicels of the F3- generation cevelcgel
normally, alss. Specific checks of external criteria and sexsory functions
revealed nc impairment. ’

On pecropsy, macrosceplc inspection revesled no pathclogicazl chenges Iin perenz

or young enimals. The comparisor of orgen weights sné the histologicel exam-
instions in the Fs—generation pfter 9 weeks of 1life disclosed no chenges
gttrivbutetle to the test compound.

centreticn cen te sai

cn i
not show teratcgenic ¢

Uncder +the test ccnditions the lcwest toxic
ecove 14SC ppz in the fooé. The ccmpeund éi

K in this study. -

c
<

MUTAGEVIC ZFFECT OF THZ MALEZ NCUSE, USING THE DOMINANT LETHAL TEST:
wes aéministered on 5 successive days via stomach tube in 20 z=/kg 0.5% aguecu:
ClC formuletion. Control animals received only the CMC forzulstion. There
were no clinicelly reccgniczable sy=mptoms of texicity, ené nc evidence of eny
effect on ccnception rete, average number of izmplants, percexntage of vistle
o fetuses, c- percentage oi dead implents. Under conditions ol the test, the
compound could not be shown to have eny mutagenic effect on zele mice.

MEITABOLISN; RIPEATED ORAL DOSING IN RATS:

Tre ¢isposiiicn and mezatclic fete cf 3-(3,5-¢i hlorcrhenyl)-S-mezthyl -1, 3-
cxezclidin-Z,L~iicne, winclezelin, in reis (bodyweign:t ce 201 S :
efter deily orsl scdzizistraticn of the *“C-letelled pesticic v

All experizents were pericrzed st z nozinsl dcse level cf LC

er cey.

ter deily oral admizisiration of th-vinclozolin to rats, excreticn of
dicectivity was feirly repid end was similer in both male arnd fezmale rest
proximetely 43% an of the daily sdministered cose were excretec in
eni feces, re during esch dew of the Six
ef=er *he first dose) c—eans of &77 L1

eted in urine andé feces,
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.14 : S e
Aiter the firzt oral deose cf C-vinclozolin to rats, mean peek concentraticn: 7

of radioactivity in plasma were reached st one hour in both meles (12.8 ug
equivelents/zl) and femsles (10.lug equivelents/ml). During the dosing perics,
predose concentrations of radiosctivity in plasme increased gradually and were
slightly nigher in female razts than in zales. Afier the finsl decse, mearn pezz
plasma concentretions of racdicactivity were reached at on2 hour in meles (1Lk.z
ug equivalents/ml) end at 7.5 hours in femasles (15.0 ug equivalents/ml) end
declined with & half-life of about 20 hours in both cases.

After daily orel éosing of 1hC~vinclozolin to rats for seven days, concentreticn:
of radioactivity were generally higher in the tissues of female rats than in
those of meles. Concentretions of redicactivity significantly nigher +ren

those in plesre were found 2t zost times in liver, kicéneys, gestrointectinsil
tract, fet, edrenels zné overies. Racioactivity still could te detected in
nesrly all tissues exzmined at 96 hours afier the finsl dose, but by this tice
concentireticns were similar to those in plesza, except in liver, kiéneye,
gastrointestinal trect, and femsle fat.

whole-tody eutorediosrephy showed an exiensive éistritution of racicectivit:

with concentiraticns teing highest in the gastrointestinel tract, bile duc:ic,

- 3~ S ar - s - - k1 - 3 = RO N -
cladéer, liver, =nd xifneyrc. Concentraiicns were lower in one ret scorifices

2L hours efter & than in e ret killed 2L hcurs efter the lsst cf
seven deily doses. However, st four days afier +the lest of seven éoses, reiic-
ectivity was only detectatle in the gmstrointestinal tract ané the liver, enZ

1nese concentrations were low.

A mejor metabolite in fercal exirects wec tentatively iden

mnelry es bheing I-(},S—éi::-:r:phe:yl)-E-zethyl~2,3,L~:rihydr:=

was e2lso shown that ihe glucuronide cdnjugete of this metepclite war
reficactive cozponent excreted in urize ené bile. Unchenged +winclezclin wes

found in fecel ex=zracts, but not in urire.

CHRCLIC TCXICITY AID CNCCIIIIZ STUDIES IDl RATS:

et g e Ly
enirclicn:s

Tre lowes<t zorzelizy founs fcr the nighect winclezolin co roiicn
the nighest zmortality ; = the untirested conircl group. Frele Symrtin:
and cguse of death were similar in expericental arnd control anizmsls. The tu--=—-
did not disclose, in respect to their nature and extent, en influence cof the
test compound; a2t the highest treatment the tumor —ate was 55% as ageinst 637 in
the ceontrol rats.
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Eenzvior, externzl appesrance, feces, inteke of drinzing water, nez:s
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microscopic inspection did not indicate definite intolerance phenomens.
Differing organ weights snould ve interpreted as & typicel h‘bn dev:i EulCn el

a:(_e'~ rats, endé in connection with the loss of body weight 2%t the hizner ccn-
“uratlons. The weignts ef prestete and seminsl ves*clg§ were alway=,y1ts;n
the normal range. i .

The following effects of the test compound were seen: The tody welght was
significently reduced a2t 1458 and L37L pom. The focé consumption was, in
relative terms, initially inereesed at 437k ppm; otherwise it corresponced

to vody weight. At both 1458 ané L37h ppm the serum level of total bilirutin
tended towerés reduction. In the urine the content of 17-ketosteroid and ascortic
acid was increased, the maximum being found after 8 test weeks. ter 10L

test weeks at the latest these s:mptoms had disappeared. Iio further changes

were revealed by clinicel biochemistry or urinalysis.

Uncer the test conditions, the no-effect level can te said to fall tetweern
LZ5 ané 1452 pp= in the fooc.

In the stucéy, viaclozclirn shewel no carcinogenic properties
' CERONIC TCXICITY AND ONCOGESIC STUDY IN MICE:

Vinclozolin wes given in concentrations of 162, k86, 1458, and L3TL ppz in

the focé for 26 meonihs, waen g rmortality rate of approximetely TO% was resched
in the conirgl group. In this study special attentiorn wes paid to possitle
carcinogenic properties of the test compound.

None of the tested concentrations (1€2, 486, 145E, and L3TL ppz in the tood)
led to definite intolersnce phencmena during the 26 months of edministration.
O'zl'r body weight gein of the nales at L37h ppm was slightly, but significently
z :*e foo¢ consumption Teing reduced in perellel. This finding, now-
still be incicdentel.

The mortality rates of experimental and control animals were nearly the sace,
as were the prelethal syzptoms and cause of death. Neither did the twumors
isclose, in respect to theilr nature end extent an influence of the test
cczpound: @t the highest concenirsticn the tuzor rete azcynted to LI ac
in the control grouc. Differing organ weigh:ic shoulé te intercretes
nlzh deviation of esged =ice.

nematolca

te 2

water consuzptlicn,
zzmination cf sight,
+ concentration (&3

cn
nt

nearing,
T~ ppz).

rezained uncoanged even au the ni

mv
:
n

itions the lowest toxic concentration can be expected arounid
T4 ppm. Vinclozolin didé not show carcinogenic troperties.




Vinclozolir, pg. T

Y/ r——— S - - - 3 & - > -
RECOMMETATICH: In cne rat zec:t, the nc eifect level appesrz o
-

Lic end 1L33 ppz. In the 3-generaticn ret reprodusiicn siuéy, o ez
level is above 1.53 ppm. Cther studies show vinclozolin to be except‘onall‘
non-toxic. 1kSE prm,” therefore, eppears to be clese %o the no effect level,
Usirg 8 10C-fold safety factor, a ceily accepteble deily intake of 1Lk pox
appears to ofier adequate protection. Tne 5 ppm tolerance reguested ior
strawvberries (which represent 0.18%4 of the total éle+) therefore can escily
be granted. Vinclczolin is a new cdopouné for which other tolerances have
not yet been reguested.
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Rolané A. Gessert, D.V.M.
Toxicology Branch
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: m g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% ) - WASHINGTON, D.C. 20460
0 pact®
MEMORANDUM
OFFICE OF
PESTICIDES AND TOXIC SUBSTARNCLS
TO: Henry Jacoby (21)

Registration Division (TS-767)

SUBJECT: Vinclozolin; (RONILAN). Further Assessment of
Mouse Oncogenicity Data. PP#8G2068
CASWELL#$323C BAS 353F Fungicide.

We suggest that the registrant, BASF Wyandotte Corporation,
be informed that upon further appraisal of the data from the
mouse oncogenicity study of vinclozolin, it would appear
vinclozolin at 4374 ppm may cause leukemia type tumors in
male mice. In the treated mice we also noted 3 cases of
adenoma in the liver; none were sfen in the controls.

We recognize that such tumors are not rare in the mouse.
We also acknowledge that, when comparing total numbers of
tumors of all types in treated mice with total numbers of
tumors in controls, oncogenicity is not evident. Therefore,
in order to further elucidate the oncogenic potential of
vinclozolin in the mouse, we reguest that tissues from the
mid and low dose mice also be subjected to histological
evaluation and that a report of the evaluation be submitted.
In the report particular attention should be made to the
leukemia and related diseases and to liver adenomas by animals
and by organs in tabulating the results. An attempt also
should be made at grading the lesions according to severity
or deviation from average. Further, in order that risk
assessments may be made, we reguest that applicator exposure
assessments be provided for the various label uses of the
pesticide.

A reevaluation of the study will be forwarded to you

within one week. 7;'/
(;;%i;g¢l4z4d{(Q? /<g24&zéi:2f}\\\\1%?;/4&2

Roland A. Gessert, D.V.M,
Toxicolegy Branch
Hazard Evaluation Division (TS-76¢

L
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Vinclozolin science review

Page is not included in this copy.

Pages through are not included in this copy.
g g

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 product quality cohtrol procedures
Identity of the source of product ingredients’
Sales or other commercial/financial information
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) /97’7@77

The document is not responsive to the request
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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.




