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ANNEX 2.1 - COMMENTS AND RESPONSE TO COMMENTS ON CLH PROPOSAL ON FENPYRAZAMINE

Annex 2.1: Comments and response to comments on CLH Proposal and Justification

COMMENTS AND RESPONSE TO COMMENTS ON CLH: PROPOSAL AND JUSTIFICATION

ECHA has compiled the comments received via internet that refer to several hazard classes and entered them under each of the relevant
categories/headings as comprehensive as possible. Please note that some of the comments might occur under several headings when
splitting the given information is not reasonable.

Substance name: fenpyrazamine
EC number: not assigned

CAS number:

473798-59-3

General comments

Date Country / Comment Dossier submitter’s RAC’s response to
Organisation/ response to comment comment
MSCA

07/02/ | France/ I fully agree with the ECHA CLH report as published for public | Noted N/A
2012 consultation and with the proposed C&L for EU harmonised

classification and labelling of the compound
08/02/ | Japan/ I fully agree with the content and proposed classfication and labelling | Noted N/A
2012 Individual indicated in CLH report that is scientifically evaluated. I think that the

CLH report shows a good toxicology evaluation.
10/02/ | Japan/ I agree with the ECHA CLH report and the C&L proposals for a EU | Noted N/A
2012 Individual harmonised classification and labelling.
10/02/ | Japan/ Fully agree with the ECHA CLH report as published for comments and | Noted N/A
2012 Individual with the C&L proposals for a EU harmonised classification and labelling

of the conpound.
10/02/ | Japan I fully agree with the ECHA CLH report and the proposed C&L. Noted N/A
2012 Individual
16/02/ | Japan Fully agree. Noted N/A
2012 Individual
17/02/ | France Fully agree with the ECHA CLH report proposal for EU classification of | Noted N/A
2012 Individual the active substance Fenpyrazamine.
17/02/ | United States I fully agree with the ECHA CLH report as published for comments and | Noted N/A
2012 Individual with the C&L proposals for a EU harmonised classification and labelling

of the conpound
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Date Country / Comment Dossier submitter’s RAC’s response to
Organisation/ response to comment comment
MSCA
17/02/ | United States / | Fully agree with the ECHA CLH report as published for comments and | Noted N/A
2012 Individual with the C&L proposals for a EU harmonised classification and labelling
of the conpound
18/02/ | United States /|1 agree that based on scientific facts, the ECHA CLH report on | Noted N/A
2012 Individual fenpyrazamine is correct, and the C&L proposals for an EU harmonized
classification and labelling of the compound are correct.
18/02/ | Japan / | Completely agrew with the EGHA CLH report as published for | Noted N/A
2012 Individual comments and with the C&L proposals for the harmonized classification
and labelling of compounds
20/02/ | Japan / | Fully agree with ECHA CLH report and with the C&L proposals for a EU | Noted N/A
2012 Individual harmonised classification and labelling of Fenpyrazamine.
21/02/ | France / | Fully agree with the ECHA CLH report proposal for EU classification of | Noted N/A
2012 Individual the active substance Fenpyrazamine.
21/02/ | United Kingdom / | Fully agree with the ECHA CLH report proposal for EU classification of | Noted N/A
2012 Individual the active substance Fenpyrazamine
21/02/ | United Kingdom / | I fully agree with the ECHA CLH report proposal for EU classification of | Noted N/A
2012 Company- the active substance fenpyrazamine
Downstream
user
25/02/ | Japan/ Individual | I fully support the ECHA CLH report. Noted N/A
2012
25/02/ | Japan/ Individual | The ECHA CHL report as published for comments is well written, and I | Noted N/A
2012 fully agree with the report and with the C&L proposals for a EU
harmonised classification and labelling of the conpound.a EU
harmonized classification and labeling of the compound.
27/02/ | France / I agree with the ECHA CLH report proposal for EU classification of the | Noted N/A
2012 Company- substance fenpyrazamine
Downstream
user
08/03/ | Netherlands / | Editorial comment: at page 97 part of the first sentence below Table 3 | The missing sentence is | Noted
2012 RIVM Bureau | is missing. added in the revised
REACH / MSCA version.
09/03/ | France / MSCA FR agrees with the classification proposal for Fenpyrazamine by | Noted N/A
2012 Austria.
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Date Country / Comment Dossier submitter’s RAC’s response to
Organisation/ response to comment comment
MSCA
10/03/ | United States / | I fully agree with the ECHA CLH report as published. I also agree with | Noted N/A
2012 Individual the C&L proposals for a EU harmonised classification and labelling of
the compound.
12/03/ | France / | I fully agree with ECHA's proposal which is consistent with the results | Noted N/A
2012 Company- of our studies and study evaluations
Manufacturer

Carcinogenicity

Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
07/02/2012 | France / I fully agree with the evaluation in the CLH report and with the | Noted N/A
Individual argumentation to justify that this compound does not need C&L proposals
for the carcinogenic effcets observed in the rat carcinogenic study. The
argumentation is based on the latest available science demonstrating
clearly that the effects observed are not relevant and linked to a human
mode of action.
08/02/2012 | Japan / I fully agree with the proposed classification in CLH report, that is based | Noted N/A
Individual on the scientific evidence for which non-human relevance was clearly
demonstrated.
10/02/2012 | Japan / I agree that the effects in the carcinogenicity rat study do not require C&L | Noted N/A
Individual proposals. Because the CLH report justifies that the effects are not related
to a human mode of action.
10/02/2012 | Japan / Fully agree with the evaluation. Noted N/A
Individual
10/02/2012 | Japan / I fully agree with that no classification for carcinogenity. CLH report fully | Noted N/A
Individual justifies that the effects observed are not related to a human mode of
action.
16/02/2012 | Japan / | No specific comment. | Noted N/A
Individual Evaluation seems to be fair.
17/02/2012 | France / | I fully agree with the carcinogenic evaluation and explanation that the | Noted N/A
Individual effects observed are not related to human mode of action.
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Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
17/02/2012 | United States / | I fully agree that the effects observed in the carcinogenic rat study do not | Noted N/A
Individual require C&L proposals because the CLH report justifies fully that the
effects observed are not related to a human mode of action. These
evaluations were made following the latest available science.
17/02/2012 | United States / | I fully agree that the effects observed in the carcinogenic rat study do not | Noted N/A
Individual require C&L proposals because the CLH report justifies fully that the
effects observed are not related to a human mode of action. These
evaluations were made following the latest available science.
18/02/2012 | United States / | I agree that the effects seen in the rat carcinogenicity study do not | Noted N/A
Individual require C&L proposals because the effects are not relevant to humans,
based on the scientific facts considered in the CLH report.
18/02/2012 | Japan Fully agree with the evaluation conducted by the EU authorities and also | Noted N/A
Individual agree with the conclusion that this compound does not need classification
and labelling for carcinogenicity
20/02/2012 | Japan no comments Noted N/A
Individual
21/02/2012 | France Fully agree with the carcinogenic evaluation and explanation that the | Noted N/A
Individual effects observed are not related to human mode of action.
21/02/2012 | United Fully agree with the carcinogenic evaluation and explanation that the | Noted N/A
Kingdom effects observed are not related to a human mode of action.
Individual
21/02/2012 | United Fully agree with the carcinogenicity evaluation and explanation that the | Noted N/A
Kingdom / effects observed are not related to a human mode of action
Company-
Downstream
user
25/02/2012 | Japan I fully support that the effects observed in the carcinogenic rat study do | Noted N/A
Individual not require C&L proposals.
25/02/2012 | Japan Human relevance of the effects observed in the rat carcinogenic bioassay | Noted N/A
Individual is well discussed. I fully agree that the effects do not require C&L

proposals because the CLH report justifies fully that the effects observed
are not related to a human mode of action. These evaluations were based
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Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
on the latest available science.

27/02/2012 | France / I agree with the carcinogenic evaluation and explanation that the effects | Noted N/A
Company- observed are not related to human mode of action
Downstream
user

08/03/2012 | Netherlands / . . . . . Noted In general RAC
RIVM Bureau Malignant tumors were observed in male rats in liver and thyroid. supports the dossier

REACH / MSCA

Essential criteria in favor of no classification are the absence of an
induced tumor incidence in female rats and male and female mice and the
MoA that is considered not relevant for humans (based on the
comparability to phenobarbital).

In our opinion, there is sufficient evidence showing that this MoA
responsible for thyroid tumor induction is not relevant for humans.
Fenpyrazamine induces biotransformation enzymes that enhance
metabolism and excretion of thyroid hormones, thereby disturbing the
hypothalamus-pituitary-thyroid axis. Numerous studies have shown that
especially the rat thyroid gland axis is much more susceptible to
physiological disturbances by xenobiotics than humans. The rat thyroid
gland shows a high incidence of proliferative lesions such as hyperplasia
and adenomas of follicular cells upon long term exposure to various
xenobiotics, due to the ‘hyperactive state’ of the rat thyroid (increased
turnover thyroid hormones, high circulating TSH levels). Additionally,
adult male rats have higher circulating TSH levels than females,
explaining why the increased incidence of thyroid tumors was only
observed in male rats. Based on these data, the increased incidence of
thyroid tumors observed in rat is considered not relevant for humans.

The relevance of the fenpyrazamine-induced hepatic tumors for humans is
less clear. The dossier submitter states that the MoA of fenpyrazamine
resembles the MoA of phenobarbital and that the described MoA of
phenobarbital that leads to an enhanced incidence of liver tumors is not
relevant for humans.
First, the resemblance between fenpyrazamine and phenobarbital should
be sufficiently proven. We suggest making a more extensive comparison
of the two substances, including a comparison of the tumors observed.

submitter’'s proposal

that there is no
justification to
classify
fenpyrazamine for
thyroid gland
carcinogenicity
(corresponding
specialised expert

recommendation on
the non-relevance of

specific MOA's for
thyroid gland
tumour).

With the following

set of information

and evaluations

« borderline
incidence of liver
carcinomas in
male rats for
fenpyrazamine

+ experimental

evidence for
activation of CAR
receptor

* no indication for
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Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
For example, fenpyrazamine induced hepatic tumors in male rats only, genotoxicity or
while phenobarbital induced tumors in rats and (more pronounced) in cytotoxicity
mice. In addition, the tumors induced by fenpyrazamine were carcinomas, RAC comes to the
while phenobarbital-induced hepatic tumors were mainly adenomas. Next conclusion that there
to this, also the role of pregnane X receptor, which is known to be is no sufficient
activated by phenobarbital, should be evaluated. human potential for
Second, the human relevance of the MoA of phenobarbital leading to liver the fenpyrazamine-
tumors should be more extensively evaluated and described. The dossier related liver
submitter considers this MoA not relevant for humans, based on | All available carcinogenicity
epidemiological studies and on cell proliferation studies. In our opinion, | information on liver observed. RAC
the absence of an increased liver tumor risk in humans at exposure levels | tumours is compiled in | proposes to follow
similar to those in rodents does not provide sufficient evidence for the | the CLH report. Based | the recommendation
absence of a carcinogenic effect in humans. It cannot be excluded that | on very low liver of the dossier
hepatic tumors will form in humans at a higher exposure level, especially | tumours incidences submitter, not to
since phenobarbital is not genotoxic, the effect is threshold-based and | and plausible classify
classification of a substance is independent of dose. Proliferation studies | explanation for their fenpyrazamine for
were performed in vitro or with mice with humanized PXR and CAR and | non-relevance, the liver carcinogenicity.
were only very briefly described. Further, the essential role of | dossier submitter did
phenobarbital-induced proliferation in the development of liver tumors | not propose C&L for
might be questioned, since there is no justification provided and increased | carcinogenicity. Thus, overall, with
DNA synthesis is only observed after a short treatment period (3 days) | However, it should be | respect to both
and is reduced after 7 and 14 days treatment (which was also observed | discussed by RAC target organs
after fenpyrazamine treatment). This is not what would be expected from | members if the (thyroid gland and
a tumor promoter. | proposed justification liver), RAC
is acceptable and if concludes that there
Finally, it is remarked that musk xylene has a MoA that resembles the | (proposed) is no sufficient
MoA of phenobarbital. Musk xylene induces an increased incidence of | phenobarbital MoA is human relevance of
hepatocellular adenomas en carcinomas in mice and the -current | relevant or not for tumour data. RAC
harmonized classification is Carc. 2 (CLP). | humans. proposes not to
classify
We suggest re-evaluating the proposal for no classification regarding fenpyrazamine for
carcinogenicity, taking into account the above mentioned comments. carcinogenicity.
10/03/2012 | United States / | I fully agree that the effects observed in the carcinogenic rat study do not | Noted N/A

Individual

require C&L proposals. The report justifies fully that the effects observed
are not related to a human mode of action.
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Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
12/03/2012 | France / | I fully agree with ECHA's proposal Noted N/A
Company-
Manufacturer
12/03/2012 | Germany / | Page 70 | All available | See response to the
MSCA A phenobarbital-like mechanism behind liver tumour formation in high- | information on liver | Dutch comment
dose male rats is not a convincing argument not to classify the | tumours is compiled in
compound, at least if CLP criteria are applied. For Metazachlor, RAC | the CLH report. Based
dismissed the argumentation that a phenobarbital-like mechanism is a |on very low liver
priori not relevant for humans. Instead, the rather low incidence in spite | tumours incidences
of a very high dose level might be considered to lower the concern for | and plausible
fenpyrazamin. For thyroid tumours, non-relevance to man seems to be | explanation for their
shown. However, the whole issue of carcinogenicity and possible | non-relevance, the
classification might need further discussion by RAC. dossier submitter did
not propose C&L for
carcinogenicity.
However, it should be
discussed by RAC
members if the
proposed justification
is acceptable and if
(proposed)
phenobarbital MoA is
relevant or not for
humans.
12/03/2012 | United Rat Liver tumours Noted See response to the
Kingdom / UK Dutch comment
CA / MSCA There is no agreed EU position on the human relevance of substances

inducing rodent liver tumours by activation of the constitutive androstane
receptor (CAR), such as phenobarbitone, Therefore it is difficult to
dismiss rodent liver tumours arising via CAR activation at present.
However, there were 2/50 high dose male rats with hepatocellular
carcinoma, compared to 0/50 in controls and other dose levels. The
historical control incidence is 2.8%, The observed increase is just outside
the expected background incidence for this tumour type. We note that
there was very little evidence of hepatocyte hypertrophy and
hepatocellular adenoma observed in these animals. Given the low level of
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Date Country / Comment Dossier submitter’'s | RAC’s response to
Organisation/ response to comment
MSCA comment
general hepatocellular proliferation and very slight increase in
hepatocellular carcinoma, we consider these tumours to be a chance
finding and of little toxicological significance.
Thyroid follicular tumours
Taking account of the interpretational framework developed by the EU
Specialised Experts, it is possible to dismiss these tumours as not being
relevant for human health.
Conclusion
Overall, we can support the proposal of no classification for
carcinogenicity.
Mutagenicity
Date Country/ Comment Dossier submitter’s RAC'’s response to
Organisation/ response to comment comment
MSCA
07/02/2012 | France / | no comment, I fully agree with the evaluatuion available in the CLH | Noted N/A
Individual report
08/02/2012 | Japan / I fully agree with the proposed classification. Noted N/A
Individual
10/02/2012 | Japan / I agree with the evaluation in the CLH report. Noted N/A
Individual
10/02/2012 | Japan / Fully agree with the evaluation. Noted N/A
Individual
10/02/2012 | Japan / No comment. Noted N/A
Individual
16/02/2012 | Japan / | No comments. Noted N/A
Individual
17/02/2012 | France / | Fully Agree with the evaluation of the CLH Report. Noted N/A
Individual
17/02/2012 | United States / | I fully agree with the evaluation in the CLH report Noted N/A
Individual




ANNEX 2.1 - COMMENTS AND RESPONSE TO COMMENTS ON CLH PROPOSAL ON FENPYRAZAMINE

Date Country/ Comment Dossier submitter’s RAC'’s response to
Organisation/ response to comment comment
MSCA
17/02/2012 | United States / | No comment, fully agree with the evaluation in the CLH report Noted N/A
Individual
18/02/2012 | United States / | I agree with the evaluation in the CLH report. Noted N/A
Individual
18/02/2012 | Japan / | Have no comment on the conclusion described in the CLH report, fully | Noted N/A
Individual agree with the evaluation
20/02/2012 | Japan / | no comments Noted N/A
Individual
21/02/2012 | France / | Fully agree with the evaluation of the CLH report. Noted N/A
Individual
21/02/2012 | United Fully agree with the evaluation of the CLH report. Noted N/A
Kingdom /
Individual
21/02/2012 | United Fully agree with the evaluation of the CLH report. Noted N/A
Kingdom /
Company-
Downstream
user
25/02/2012 | Japan /|1 have no comment and fully support the evaluation in the CLH | Noted N/A
Individual report.
25/02/2012 | Japan I have no comments, fully agree with the evaluation in the CLH | Noted N/A
Individual report.
27/02/2012 | France / I agree with the evaluation of the CLH Report Noted N/A
Company-
Downstream
user
12/03/2012 | France / | I fully agree with ECHA's proposal Noted N/A
Company-
Manufacturer
Toxicity to reproduction
Date Country / Comment Dossier submitter’s RAC’s
Organisation response to comment response to
/MSCA comment
07/02/2012 France / Individual | no comment, I fully agree with the evaluation in the CLH report Noted N/A

10
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Date Country / Comment Dossier submitter’s RAC’s
Organisation response to comment response to
/MSCA comment
08/02/2012 Japan / Individual | I fully agree with the proposed classification. Noted N/A
10/02/2012 Japan / I agree with the evaluation in the CLH report. Noted N/A
Individual
10/02/2012 Japan / Fully agree with the evaluation. Noted N/A
Individual
10/02/2012 Japan / Individual | No comment. Noted N/A
16/02/2012 Japan / Individual | No comments. Noted N/A
17/02/2012 France / Individual | Fully Agree with the evaluation of the CLH Report Noted N/A
17/02/2012 United States /| I fully agree with the evaluation in the CLH report Noted N/A
Individual
17/02/2012 United States /| No comment, fully agree with the evaluation in the CLH report Noted N/A
Individual
18/02/2012 United States /| I agree with the evaluation in the CLH report. Noted N/A
Individual
18/02/2012 Japan / Individual | Have no comment on the conclusion described in the CLH report, fully | Noted N/A
agree with the evaluation
20/02/2012 Japan / Individual | no comments Noted N/A
21/02/2012 France / Individual | Fully agree with the evaluation of the CLH report. Noted N/A
21/02/2012 United Kingdom / | Fully agree with the evaluation of the CLH report Noted N/A
Individual
21/02/2012 United Kingdom / Fully agree with the evaluation of the CLH report Noted N/A
Company-
Downstream user
25/02/2012 Japan / Individual | I have no comment and fully support the evaluation in the CLH report. | Noted N/A
25/02/2012 Japan / Individual | I have no comments, fully agree with the evaluation in the CLH report. | Noted N/A
27/02/2012 France / I agree with the evaluation of the CLH Report Noted N/A
Company-

Downstream user
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Date Country / Comment Dossier submitter’s RAC’s
Organisation response to comment response to
/MSCA comment
12/03/2012 France / | I fully agree with ECHA's proposal Noted N/A
Company-
Manufacturer

Respiratory sensitisation

Date Country / Comment Dossier submitter’s RAC’s response to
Organisation response to comment comment
/MSCA

07/02/2012 | France / /| no comment, no effects observed, so I fully agree with the evaluation | Noted N/A
Individual in the CLH report

08/02/2012 | Japan / I fully agree with the proposed classification. Noted N/A
Individual

10/02/2012 | Japan / I agree with the evaluation in the CLH report. Noted N/A
Individual

10/02/2012 | Japan / Fully agree with the evaluation. Noted N/A
Individual

10/02/2012 | Japan / No comment. Noted N/A
Individual

16/02/2012 | Japan / | Fully agree. Noted N/A
Individual

17/02/2012 | France / | Fully Agree with the evaluation of the CLH Report Noted N/A
Individual

17/02/2012 | United States | I fully agree with the evaluation in the CLH report Noted N/A
/ Individual

17/02/2012 | United States | No comment, fully agree with the evaluation in the CLH report Noted N/A
/ Individual

18/02/2012 | United States | I agree with the evaluation in the CLH report. Noted N/A
/ Individual

18/02/2012 | Japan / | Have no comment on the conclusion described in the CLH report, fully | Noted N/A
Individual agree with the evaluation

20/02/2012 | Japan / | no comments Noted N/A
Individual

21/02/2012 | France / | Fully agree with the evaluation of the CLH report. Noted N/A

12
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Date Country /
Organisation
/MSCA

Comment

Dossier submitter’s
response to comment

RAC'’s response to
comment

Individual

21/02/2012 | United
Kingdom /
Individual

Fully agree with the evaluation of the CLH report

Noted

N/A

21/02/2012 | United
Kingdom /
Company-
Downstream
user

Fully agree with the evaluation of the CLH report.

Noted

N/A

25/02/2012 | Japan /
Individual

I have no comment and fully support the evaluation in the CLH report.

Noted

N/A

25/02/2012 | / Individual

I have no comments, fully agree with the evaluation in the CLH report.

Noted

N/A

27/02/2012 | France /
Company-
Downstream
user

I agree with the evaluation of the CLH Report

Noted

N/A

12/03/2012 | France /
Company-
Manufacturer

I fully agree with ECHA's proposal

Noted

N/A

Other hazards and endpoints

Date Country Comment Dossier submitter’s RAC’s response to
/Organisa- response to comment comment
tion /MSCA

07/02/ | France / | no comment, I fully agree with the proposed C&L for environmental | Noted N/A
2012 Individual effcets and with the C&L proposals for phys chem properties

08/02/ | Japan / | I fully agree with the proposed classification. Noted N/A
2012 Individual

10/02/ | Japan/ I agree with the evaluation in the CLH report about environmental | Noted N/A
2012 Individual classification and proposals for classification and labelling.

10/02/ | Japan/ Fully agree with the evaluation. Noted N/A

2012 Individual

13
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Date Country Comment Dossier submitter’s RAC'’s response to
/Organisa- response to comment comment
tion /MSCA

10/02/ | Japan Individual | I fully agree with the C&L proposals. Noted N/A
2012
16/02/ | Japan / | No comments. Noted N/A
2012 Individual
17/02/ | France / | Fully agree with the evaluation of the CLH Report, and the proposed | Noted N/A
2012 Individual classification in the environment.
17/02/ | United States / | I fully agree with the evaluation in the CLH report about environmental | Noted N/A
2012 Individual classification and about proposals for classification and labelling based
on the aquatic toxicity.
17/02/ | United States / | Fully agree with the evaluation in the CLH report about environmental | Noted N/A
2012 Individual classification and about proposals for classification and labelling based
on the aquatic toxicity.
18/02/ | United States | I agree with the evaluation in the CLH report regarding the | Noted N/A
2012 Individual environmental classification, and with the C&L proposals made on the
scientific basis of the aquatic toxicity.
18/02/ | Japan / | Completely agree with the environmental classification and labelling and | Noted N/A
2012 Individual also the evaluation in the CLH report
20/02/ | Japan / | no comments Noted N/A
2012 Individual
21/02/ | France / | Fully agree with the evaluation of the CLH Report and the proposed | Noted N/A
2012 Individual classification in the environment.
21/02/ | United Kingdom | Fully agree with the evaluation of the CLH report, and the proposed | Noted N/A
2012 / Individual classification according to the environment evaluation.
21/02/ | United Kingdom | Fully agree with the evaluation of the CLH report, and the proposed | Noted N/A
2012 / classification according to the environment evaluation.
Company-
Downstream
user
25/02/ | Japan / | I have no comment and fully support the evaluation in the CLH report. Noted N/A
2012 Individual
25/02/ | Japan Individual | I have no comments, fully agree with the evaluation in the CLH report. Noted N/A
2012
27/02/ | France / I agree with the evaluation of the CLH Report, and the proposed | Noted N/A
2012 Company- classification in the environment
Downstream
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Date Country Comment Dossier submitter’s RAC'’s response to
/Organisa- response to comment comment
tion /MSCA

user
05/03 Belgium Els . Noted N/A
20/12/ Boeg{/MSC/A Environment o : /
Based on the results of the aquatic toxicity tests (LC50>1mg/I, lowest

NOEC between 0.1 and 1mg/Il) the fact that the substance is considered
as not rapidly degradable it is justified to classify, following the
classification criteria of the 2nd ATP, as Aquatic chronic2, H411l. The
substance shows low potential to bioaccumulate (Log Pow=3.52 but
BCFwhole fish =9, which is <500).

Based on the classification and labelling criteria in accordance with dir.
67/548/EEC, Fenpyrazamine should be classified as N, R51/53
(LC50>1mg/I, not rapidly degradable and BCF<100)

In conclusion : we agree with the proposed environmental classification
(based on DSD and CLP criteria) by the Austrian MSCA.

Some editorial or/and minor comments:

e General remark :reference for tables in the text are often those from
the DAR, furthermore table numbers in the CLH report do not succeed.
Please let table numbers succeed correctly and use correct references in
the text of the CLH report.

o 5.1.2.3 simulation tests :
p.159, first sentence should read %S-2188 degrades in both
water/sediment systems ..” instead of "S-2188 degrades in both
sediment/sediment systems ...”

p.160 : the first order multi compartment kinetics are missing in the
table 75

p.160 : last paragraph : please delete the sentence about the KinGui
graph reports as they are not copied from the DAR into the CLH report.

nw

P.161 : conclusion : first sentence : .. maximum in whole system
20.5% of AR and 15.9% of AR respectively).” Based on the results of
table 73, the maximum in the whole system of metabolite S-2188-0OH is
54.5% of AR and not 15.9%.

P162 : last sentence : "major metabolites” is listed twice.
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Date Country Comment Dossier submitter’s RAC'’s response to
/Organisa- response to comment comment
tion /MSCA
e 5.5. comparison with criteria for environmental hazards
P.186 Please give a clear comparison with the criteria for DSD and CLP,
CLP justification : the explanation given in 5.6 is part of the comparison
with the criteria (5.5), also for the CLP-proposal a justification should be
given why a classification for acute toxicity is not warranted
(LC50>1mg/1)
Please delete the precautionary statements in the proposal as they need
not to be specified in a CLH report. They will not be included in annex VI
and the final responsibility for the allocation of P statements lies with
the supplier.
DSD-justification : the log Pow >3, but BCF <100 which is the trigger
for bioaccumulation in DSD.
e 5.6 Conclusion on classification and labelling for environmental
hazards
Please give both proposals following DSD and CLP
05/03/ | Spain / MSCA We are in agreement with the classification for environmental hazards | Noted N/A
2012 proposed by Austria
09/03/ | France / MSCA We agree on the classification proposal on the environmental hazards. It | Noted Toxicity data for
2012 could be interesting to add the toxicity data on sediment dwelling aquatic organisms
organisms in the CLH report. exposed via sediment
are not used for
classification
purposes. It is
therefore not relevant
to consider them.
10/03/ | United States / | I fully agree with the report concerning environmental classification and | Noted N/A
2012 Individual the proposals for classification and labelling based on the aquatic
toxicity.
12/03/ | France / | I fully agree with ECHA's proposal Noted N/A
2012 Company-
Manufacturer
12/03/ | Sweden / MSCA | Environmental classification: According to the | The slope of the dose
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Date Country Comment Dossier submitter’s RAC'’s response to
/Organisa- response to comment comment
tion /MSCA
2012 The current proposal for harmonized classification of Fenpyrazamine | regulation 1272/2008 | response curve
(CAS No 473798-59-3) is: Aquatic Chronic 2, H411l. We reason, | classification and labelling | suggests that 50%
however, that also category Acute 1 is justified because, based on the | should be based on the | inhibition of growth
reasons specified below, toxicity of fenpyrazamine to algae | algae growth rate | rate would have been
Pseudokirchineriella subcapitata would probably be higher and the effect | endpoint. We agree that | achieved at a

level would be lower than 1 mg a.s /I (Pseudokirchineriella subcapitata
EC50/LC50 >0.9 mg a.s. /L). There are two reasons for this:
One is that the biomass endpoint of the algae instead of growth rate
would be more reliable in this case since we do not know exactly the
toxicity endpoint (EC50/LC50>0.9 mg a.s. /L). The EC50/LC50 for
biomass for this algae is 0.42 mg a.s./L which is < 1 mg a.s. /L and will
consequently fall under the category Acute 1.
The second is that the photolysis of fenpyrazamine is rapid with an
experimental half-life of 1.7 days at summer sunlight in UK/US. This
indicates that the concentration of fenpyrazamine would decrease over
time in the toxicity test of Pseudokirchineriella subcapitata and the
EC50/LC50 value would actually be lower than 1 mg a.s. /L.

Based on the arguments above the proposal for fenpyrazamine would
be: Acute 1, H400 (very toxic to aquatic life with long lasting effects),
and Aquatic Chronic 2, H411 (Toxic to aquatic life with long lasting
effects).

classification and labelling
on the basis of a “greater
than” endpoint is
problematic. However, a
valid E.Cs is available and
at the concentration of
0.9 mg a.s./L no adverse
effects > 50% on algae
were observed.

However, a discussion
about how to use an EyCsq

and under which
conditions might be
preferable.

About the second point
made regarding the rapid
photolysis of
fenpyrazamine. The study
was conducted under
conditions of continuous
illumination. Hence, the
rapid photolysis is already
considered.

concentration slightly
above 1 mg/L in this

case. The CLP
Guidance indicates
that growth rate is

preferred to biomass
as an end point. This
is because the direct
use of the biomass
concentration without
logarithmic
transformation cannot
be applied to an
analysis of results
from a system in
exponential growth.

Since the results are
expressed in terms of
mean measured
concentrations (which
were in the range of
83 - 90% of nominal

concentrations over
the whole test
duration), photolysis
is not an issue.

The suggested
addition of Aquatic
acute 1 is therefore
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Date

Country
/Organisa-
tion /MSCA

Comment

Dossier submitter’s
response to comment

RAC'’s response to
comment

not appropriate.

ATTACHMENTS RECEIVED: None
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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Fenpyrazamine
EC number: Not allocated
CAS number: 473798-59-3

Annex VI Index number: -

Degree of purity: Minimum purity 94.0 % w/w (based on a
pilot plant)
Impurities: No relevant impurities

1.2 Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the pragbsarmonised classification
CLP Regulation Directive 67/548/EEC

(Dangerous
Substances Directive;
DSD)

Current entry in Annex VI, CLP - -

Regulation

Current proposal for consideration | Aquatic Chronic 2, H411 N, R51/53

by RAC

Resulting harmonised classification | Aquatic Chronic 2, H411 N, R51/53

(future entry in Annex VI, CLP
Regulation)
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1.3 Proposed harmonised classification and labelling Is#d on CLP Regulation and/or
DSD criteria
Table 3: Proposed classification according toGh® Regulation
CLP Hazard class Proposed Proposed Current Reason for no classification
Annex | classification SCLs | classification? 2
ref and/or M-
factors
2.1. . - - Conclusive, but not sufficie
Explosives e
for classification
2.2. Flammable gases - - Conclu3|_\/_e, b_ut not sufficie
for classification
2.3. - - Conclusive, but not sufficie
Flammable aerosols A
for classification
2.4, Oxidising gases - - Concluswg, byt not sufficier
for classification
2.5. - - Conclusive, but not sufficie
Gases under pressure At
for classification
2.6. Flammable liquids - - Concluswe, b_ut not sufficie
for classification
2.7. Flammable solids - - ConcIuS|_v_e, punot sufficient
for classification
2.8. Self-reactive substances - - Conclusive, but not sufficie
and mixtures for classification
2.9. Pyrophoric liquids - - Conclu3|_\/_e, b_ut not sufficie
for classification
2.10. . . - - Conclusive, bt not sufficien
Pyrophoric solids e
for classification
2.11. Self-heating substances| - - Conclusive, but not sufficie
and mixtures for classification
2.12. Substances and mixtures - - Conclusive, but not sufficie
which in contact with for classification
water emit flammable
gases
2.13. S - - Conclusive, but not sufficie
Oxidising liquids L
for classification
2.14. Oxidising solids - - Concluswe, b_ut not sufficie
for classification
2.15. . . - - Conclusive, but not sufficie
Organic peroxides i
for classification
2.16. Substance and mixtures| - - Conclusive, but not sufficie
corrosive to metals for classification
3.1. - - Conclusive, but not sufficie

Acute toxicity - oral

for classification

Acute toxicity - dermal

Conclusive, but not sufficie
for classification

Acute toxicity - inhalatiof

n

Conclusive, but not sufficie
for classification
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CLP Hazard class Proposed Proposed Current Reason for no classification
Annex | classification SCLs | classification? Z
ref and/or M-
factors
32 . . o _ . Conclusive, but not sufficie
Skin corrosion / irritation for classification
33 Serious eye damage / eye . Conclusive, but not sti€ient
irritation ] for classification
3.4. Respiratory sensitisation ~ B Conclusi_v_e, pUt not sufficie
for classification
34. . e . . Conclusive, but not sufficie
Skin sensitisation for classification
35 G I t icit _ _ Conclusive, but not suffient
erm cell mutagenicity for classification
3.6. carci - - - Conclusive, but not sufficie
arcinogenicity At
for classification
3.7. Reproductive toxicity - - Concluswe, b_ut not sufficie
for classification
3.8. Specific target organ - - Conclusive, bt not sufficien
toxicity —single exposure for classification
3.9. Specific target organ - - Conclusive, but not sufficie
toxicity — repeated for classification
exposure
3.10. Aspiration hazard - - Concluswe, b_ut not sufficie
for classification
4.1. Hazardous to the aquatic H411, P273, - -
environment P391, P501
5.1. Hazardous to the ozone| - - Conclusive, but not sufficie

layer

for classification

Dncluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:

Signal word: -

Pictogram: GHS9

Hazard statements: H411
Precautionary statements: P273, P391, P501

Proposed notes assigned to an entry:
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Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no
classification?

Explosiveness

Conclusive, but not
sufficient for classification

Oxidising properties

Conclusive, but not
sufficient for classification

Flammability

Conclusive, but not
sufficient for classificatior

Other physico-chemica
properties

[Add rows when
relevant]

Conclusive, but not
sufficient for classificatior

Thermal stability

Conclusive, but not
sufficient for classification

Acute toxicity

Conclusive, but not
sufficient for classificatior

Acute toxicity —
irreversible damage aft
single exposure

Conclusive, but not
sufficient for classification

Repeated dose toxicity

Conclusive, but not
sufficient for classificatior

Irritation / Corrosion

Conclusive, but not
sufficient for classificatior

Sensitisation

Conclusive, but not
sufficient for classification

Carcinogenicity

Conclusive, but not
sufficient for classificatior

Mutagenicity — Genetic|
toxicity

Conclusive, but not
sufficient for classification

Toxicity to reproduction
— fertility

Conclusive, but not
sufficient for classificatior

Toxicity to reproductiorn
— development

Conclusive, but not
sufficient for classification

Toxicity to reproduction
— breastfed babies.
Effects on or via
lactation

Conclusive, but not
sufficient for classificatior

Environment

N, R51/53, S61

DIncluding SCLs

2 pata lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:

R-phrases: R51/53
S-phrases: S61

Indication of danger: N, Dangerous for the envirenin
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2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

Fenpyrazamine has not yet been approved for Annexiér Council Directive 91/414/EEC (new
active substance), with Austria as Rapporteur MerSiete. The open issues in the European peer-
review of fenpyrazamine (not relevant for classifion and labelling) considering mammalian
toxicology were discussed in an expert meeting (P&R) end of September 2011; the EFSA
(European Food Safety Authority) conclusion onghibstance is expected in 2012. The experts did
not discuss C&L of fenpyrazamine.

In accordance with Article 36(2) of the CLP Regulat fenpyrazamine should be considered for
harmonised classification and labelling (includthg criteria of the ® ATP). Therefore, this

proposal considers all physico-chemical, humantheadd environmental end points. This Annex

VI dossier presents a classification and labeljrgposal based mainly on the information
presented in the assessment of fenpyrazamine Dackative 91/414/EEC. The assessment made
under that Directive is attached to the IUCLID Ssier. No other registration dossiers are available
for fenpyrazamine at time of the submission ofréngsed CLH report.

Fenpyrazamine is not listed on Annex VI of the CHegulation This proposal seeks for
classification for environment. No classificatiarequired for human health and physico-chemical
properties.

2.2 Short summary of the scientific justification for the CLH proposal

For Fenpyrazamine, no classification and labellas been proposed regarding physical and
chemical properties and human health.

Justification for the proposal with respect to enwionmental effects:

The classification and labelling of the active sahse Fenpyrazamine is based on the toxicity to
fish (Oncorhynchus mykissLCsp= 5.2 mg/L, Cafarella, 2006a) and the fact that #rctive
substance is not rapidly biodegradable (Lewis, &J.Troth, K., 2007). The log £ of
fenpyrazamine is 3.52 (Lentz, N.R., 2005b).

Combing all these criteria for classification witespect to environmental effects, according to
Directive 67/548/EECR51/53, Toxic to aquatic organisms, may cause-teng adverse effects in
the aquatic environmerand according to Regulation 1272/208B}11, Toxic to aquatic life with
long lasting effectss proposed for Fenpyrazamine.

2.3 Current harmonised classification and labelling

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP Regulation

No current entry in Annex VI, Table 3.1 in the CRRgulation.

2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP Regulation

No current entry in Annex VI, Table 3.2 in the CRRgulation.
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24 Current self-classification and labelling

2.4.1 Current self-classification and labelling based othe CLP Regulation criteria

No current self-classification based on the CLPWRagpn criteria.

2.4.2 Current self-classification and labelling based o®SD criteria

The notifier provided self-classification and ldbej as follows:
Classification and labelling of active substanceoading to EU directive 2001/59/EC: S-2188 TG

Hazard Symbo E‘, Dangerous for the environment «

Risk Phrase R50/5: Very toxic to aquatic organisms,ay cause lor-term
adverse effects in the aquatic environment

Safety Phrase S6( This material and its container must be disposeab
hazardous waste

S61 Avoid release to the environment. Refer to special
instructions/Safety data sheets.

The notifier provided no information about the stiigc basis for this conclusion.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

No need for justification for pesticides.

10
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 5: Substance identity

EC number:

EC name:

CAS number (EC inventory):

CAS number: 473798-59-3

CAS name: 1H-pyrazole-1-carbothioic-acid, 5-amino-2
dihydro-2-(1-methylethyl)-4-(2-
methylphenyl)-3-ox0S-2-propen-1-yl ester

IUPAC name: S-allyl 5-amino-2-isopropyl-4-(2-

methylphenyl)-3-oxo0-2,3-dihydro-1H-
pyrazole-1-carbothioate

CLP Annex VI Index number:

Molecular formula:

C17H21N30.S

Molecular weight range:

331.43 g/mol

11
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Structural formula:

O
: g\ /NJ\
H,N N\ﬂ/s\/\
O

1.2 Composition of the substance
Table 6: Constituents (hon-confidential informajio
Constituent Typical concentration Concentration range Remarks

Fenpyrazamine

940 g/kg

Minimum purity, no rang

eThe minimum purity based
on a pilot plant and should
be considered provisionally.
If commercial production
launches (2012) a differen
minimum purity might be

specified.

Current Annex VI entry

Table 7:

: no entry

Impurities (non-confidential information)

Impurity

Typical concentration

Concentration range

Remarks

No relevant impurities

Current Annex VI entry

Table 8: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range | Remarks
No additives - - - -

Current Annex VI entry

1.2.1 Composition of

test material

Physico-chemical properties: see table 9 (puritiesfed technical material in the range from 94.7%

to 99.3%)

Human health hazard assessment: purity of testéuhiteal material either 94.7% (all toxicological
studies performed with the same batch) or 99.4%NMEDstudies only).

Environmental hazard assessment: purity of testeldnical material in the range from 94.7 % to

99.3 %.

12
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1.3

Physico-chemical properties

Table 9: Summary of physico - chemical properties:

Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
B.2.1.1 OECD 102 PGAI Melting point: 116.4 °C (389.6 K) Acceptable Swegtie, G.G. & Lentz,
Melting point, Equivalentto EEC |R-4CMO03G N.R., 2006a
freezing point or Method A.1 99.3% (QNP-0006)
solidification point DSC
(A 2.1.1) GLP
B.2.1.2 US EPA OPPTS PGAI Boiling point: 239.8 °C (513.0 K) Acceptable Sweetapple, G.G. & Lent
Boiling point 830.7220 — Boiling |R-4CMO03G at a nominal pressure of 745 mm/Hg N.R., 2006a
(1A 2.1.2) point 099.3% (QNP-0006)
Equivalent to EEC
Method A.2
DSC and capillary
GLP
B.2.1.3 US EPA OPPTS PGAI No decomposition was observed. Acceptable Sweetapple, G.G. & Lent
Temperature of 830.7220 - Boiling |R-4CM03G Individual melting and boiling points determined, N.R., 2006a
decomposition or point 99.3% therefore no sublimation occurred. (QNP-0006)
sublimation Equivalent to EEC
(NA 2.1.3) Method A.2
GLP
B.2.1.4 US EPA OPPTS PGAI Relative density at 20 °C: 1.262 Acceptable Swaetg|.G. & Lentz,
Relative density 830.7300 — Density |R-4CMO03G N.R., 2006a
(1A 2.2) Equivalent to EEC |99.3% (QNP-0006)
Method A.3 TGAI Relative density at 20 °C: 1.250 Acceptable Swaetgs.G. & Lentz,
Pycnometer method 030-050914-1G N.R., 2006b
GLP 94.7% (QNP-0007)
B.2.1.5 OECD 104 PGAI Vapour pressure by gas saturation method:>#8 | Acceptable DiFrancesco, D., 2006
Vapour pressure EEC Method A.4 — |R-4CM03G | at 25 °C (too low to be determined experimentally).According to EEC A.4 (QNP-0004)
(NA 2.3.1) gas saturation metho®9.3% *) calculated values can be

and calculation
(MPBPWin)

Vapour pressure by MPBPWin calculation:
2.89 x 10° Pa at 25 °C.

used if the vapour pressure
is likely <10°Pa at ambient

13
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
GLP temperature. The
calculation confirms the low
value.
*) The original study
reveals a purity of > 98%.
The certificate of analysis
confirms the purity of
99.3%.
B.2.1.6 calculation -- The Henry's Law Constant at 20 “Caculated to | Acceptable Document M Il Section 1
Volatility, Henry's be 1.62 x 10 Pa.n/mole.
law constant (Calculated from vapour pressure of°1@a and
(HA 2.3.2) water solubility of 20.4 mg/L at 20 °C.)
B.2.1.7 US EPA OPPTS PGAI White, Munsell reference: N9.5/90% at 21.7 °C | Acceptable Sweetapple, G.G. & Lent
Appearance: physical 830.6302 - Color/ |R-4CM03G Solid at 25 °C N.R., 2006a
state and colour ASTM D-1535 99.3% (QNP-0006)
(A 2.4.1)
US EPA OPPTS
830.6303 - Physical
State
GLP
US EPA OPPTS TGAI Very pale yellow, Munsell reference: 10Y 9/2 at | Acceptable Sweetapple, G.G. & Lent
830.6302 - Color/  |030-050914-1(:20.7 °C N.R., 2006b
ASTM D-1535 94.7% Solid at 25 °C (QNP-0007)
US EPA OPPTS
830.6303 - Physical
State
GLP
B.2.1.8 US EPA OPPTS PGAI Slight odour at 25 °C Acceptable Sweetapple, G.Geéitz,
Appearance: odour | 830.6304 - Odor R-4CM03G N.R., 2006a
(A 2.4.2) GLP 99.3% (QNP-0006)
US EPA OPPTS TGAI Odour characteristic of garlic at 25 °C Acceptable Sweetapple, G.G. & Lentz

830.6304 - Odor
GLP

030-050914-1
94.7%

N.R., 2006b
(QNP-0007)

14
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
B.2.1.9.1 US EPA OPPTS PGAI UV/Vis: Spectra in 90/10 v/v/ water/methanol Acceptable Sweetapple, G.G. & Lent
Spectra of the active | 830.7050 R-4CM03G measured in acidic (addition of aqueous HCI), N.R., 2006a
substance [UV/VIS] | OECD 101 099.3% unadjusted and basic solutions (addition of aquequs (QNP-0006)
(1A 2.5.1.1) GLP NaOH).
Solution | Amax ("M) | &[L x -cm™® x mol™]
Acidic 243 16600
pPH1.4-1.51 274 13800
Unadjusted 243 16700
pPH7.8-8.1| 274 13900
Basic No maxima due to decomposition
pH 12.7 in basic medium.
B.2.1.9.2 US EPA OPPTS PGAI IR spectrum provided and consistent with the Acceptable Sweetapple, G.G. & Lent
Spectra of the active | 830.7050 R-4CM03G structure of S-2188. N.R., 2006a
substance [IR] GLP 09.3% (QNP-0006)
(1A 2.5.1.2) cm? Assignment
3423 N-H stretch
2970, 2932 C-H stretch
1668 C=0 stretch
B.2.1.9.3 US EPA OPPTS PGAI 'H and**C NMR spectra provided and consistent | Acceptable Sweetapple, G.G. & Lent
Spectra of the active | 830.7050 R-4CM03G with the structure of S-2188. N.R., 2006a
substance [NMR] GLP 99.3% This is demonstrated by the chemical shift peak (QNP-0006)
(A 2.5.1.3) assignments.
B.2.1.9.4 US EPA OPPTS PGAI Electron Impact Mass Spectrum (EI/MS) provided Acceptable Sweetapple, G.G. & Lent
Spectra of the active | 830.7050 R-4CM03G and consistent with structure of S-2188. N.R., 2006a
substance [MS] GLP 99.3% (QNP-0006)
(1A 2.5.1.4)
B.2.1.9.5 PGAI Measurements up to 750 nm show no more Acceptable Sweetapple, G.G. & Lentz
Wavelengths at R-4CMO03G absorptions as reported in B.2.1.9.1. No absorption above N.R., 2006a
which UV/VIS 99.3% 290 nm. (QNP-0006)
molecular extinction
occurs, where
appropriate, to

15
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
include a wavelength
at the highest
absorption above
290 nm
(1A 2.5.1.5)
B.2.1.9.6 Not relevant since active substance is no redolve
Optical purity isomer
(1A 2.5.1.6)
B.2.1.10 Not relevant since no impurities of toxicological
Spectra of relevant environmental concern are stated.
impurities
(1A 2.5.2)
B.2.1.11 Japanese MAFF (12{PGAI Water solubility at neutral pH at 20 °C: 20.4 mg/L | Acceptable Lentz, N.R., 2005a
Solubility in water | Nousan-No. 8147, |R-4CMO3G | The effect of pH on water solubility was not (QNP-0003)
(1A 2.6) Part 2-9-8, 2000)  |99.3% determined as S-2188 does not dissociate under
OECD 105, acidic or basic conditions.
US EPA OPPTS
830.7840, and
EEC Method A6
shake flask method;
determination HPLC
GLP
B.2.1.12 US EPA OPPTS PGAI n-hexane: 902 mg/L Acceptable Sweetapple, G.G. & Lent
Solubility in organic | 830.7840 R-4CM03G n-octanol: 84403 mg/L (99174 mg/kg) N.R., 2006a
solvents OECD _105_ 99.3% toluene: 112978 mg/L (126297 mg/kg) (QNP-0006)
(A 2.7) dGeLtSrmmatlon HPLC acetone: > 250 g/L (> 250 g/kg)
methanol: > 250 g/L (> 250 g/kg)
dichloromethane: > 250 g/L (>250 g/kg)
ethyl acetate: > 250 g/L (> 250 g/kg)
US EPA OPPTS TGAI n-hexane: 811 mg/L Acceptable Sweetapple, G.G. & Lent
830.7840 030-050914-1Gn-octanol: 99223 mg/L (105230 mg/kg N.R., 2006b
OECD 105 94.7% toluene: 129308 mg/L (132262 mg/kd) (QNP-0007)
determination HPLC acetone: > 250 g/L (> 250 g/kg)

GLP

16
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
methanol: > 250 g/L (> 250 g/kg)
dichloromethane: > 250 g/L (>250 g/kg)
ethyl acetate: > 250 g/L (> 250 g/kg)
B.2.1.13 Japanese MAFF (12{PGAI n-octanol/water partition coefficient: 3307.32 Acceptable Lentz, N.R., 2005b
Partition coefficient | Nousan-No. 8147, |R-4CM03G | log Pow =3.52 at 25 + 1 °C (pH: 7.2) (QNP-0002)
n-octanol/water Part 2-9-11, 2000) |99.3%
(1A 2.8.1) OECD 107
Effect of pH (4-10) | US EPA OPPTS The effect of pH on partition coefficient was not
on the 830.7550 determined as S-2188 does not dissociate under
n-octanol/water EEC Method A8 acidic or basic conditions.
partition co-efficient | shake flask method
(1A 2.8.2) GLP
B.2.1.16 Japanese MAFF (124 [Phenyl**C] | Quantum yield in pH 7 buffer: 0.021 Acceptable Lewt.J. & Troth, K.,
Quantum yield Nousan-No. 8147, |g.2188 batch 2007d
(1A 2.9.3) Part 2-6-2, 2000) number CFQ (QNM-0029)
EPA Pesticide 14367
Assessment Radio-
Guidelines, Sub- chemical
division N, Section purity: 99.4%
161-2
SETAC Procedures
for Assessing the | [PYrazolyl-5-
Environmental Fate ba(t:t]cﬁ-rfulriger
and Ecotoxicity of
Pesticides, Se%:tion 1pCFQ 14368
GLP Radio-
chemical
purity: 99.4%
B.2.1.17 Japanese MAFF (124 [Phenyl‘C] Photodegradation in sterile water at pH 7 and 25 $@\cceptable Lewis, C.J. & Troth, K.,

Lifetime in the top
layer of aqueous
systems (calculated
and real)

(NA 2.9.4)

Nousan-No. 8147,
Part 2-6-2, 2000)
EPA Pesticide
Assessment
Guidelines, Sub-
division N, Section

S-2188 bhatch
number CFQ
14367

Radio-
chemical

in summer sunlight at UK/US conditions(ca 25
Watt/m2 at 300-400 nm):

Label
Pyrazolyl

DTs, (days)
1.7

DTy (days)
55

2007d
(QNM-0029)

17
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
161-2 purity: 99.4% | Phenyl | 1.6 54
SETAC Procedures
for Assessing the [Pyrazolyl-5-
Environmental Fate | 14c] s-2188
and Ecotoxicity of | yatch number
Pesticides, Section 10cFQ 14368
GLP Radio-
chemical
purity: 99.4%
B.2.1.18 Japanese MAFF (124PGAI In a pH screening experiment on S-2188, absorbarfeceptable Beckwith, R.C. &
Dissociation constant Nousan-No. 8147, |R-4CM03G bands at 243 and 273 nm were observed in acidig DiFrancesco, D., 2005
(pKa) Part 2-9-14, 2000) |99.3% and unadjusted 90/10 v/v water/methanol solutions (QNP-0001)
(1A 2.9.5) US EPA OPPTS (~ pH 1 and 7). A shift to lower wavelengths was
830.7370 observed in basic solution (~ pH 13). This shifswa
OECD 112 not reversible, indicating that the shift was doe t
. basic decomposition rather than dissociation.
spectrophotometric
method
GLP No dissociation activity was observed in the
approximate pH range 1 — 13.
B.2.1.19 Atkinson calculation, |-- Photochemical reaction with OH radicals. Acceptable Liney, P. & Jarvis, T.,
Stability in air, performed using Assuming a 12 hr day and a hydroxyl radical 2009
ph_otoc_:hemical _ Atmospheric concentration of (QNM-0032)
oxidative degradation Oxidation 1.5 x 16 OH/cm3 (EPA), decomposition half life
(1A 2.10) programme EPIWIN was calculated to be 1.221 hrs. i.e. <2 days.
(AOPWIN v 1.9)
GLP
B.2.1.20 EEC Method A.10 |TGAI In the preliminary screen S-2188 did not ignite. | Acceptable according to Sweetapple, G.G. & Lentz
Flammability GLP 030-050914-1GNot classified as flammable. Directive 67/548/EEC. N.R., 2006b
(A 2.11.12) 94.7% The result is acceptable (QNP-0007)
according to Regulation
1272/2008 as well.
No classification.
B.2.1.21 EEC Method A.16 - |TGAI S-2188 showed no exothermic reaction. Not auto{ Acceptable according to Weissenfeld,M.,

Auto-flammability

Relative self-ignition

030-050914-1

temperature

sflammable. (Measurement up to 400 °C).

Directive 67/548/EEC.

2009
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
(NA 2.11.2) GLP 94.7% According to the Regulation (QNP-0014
1272/2008 no test procedure
for self heating (N.4) is
required if the substance is
completely molten at
160 °C.
This is demonstrated by
DSC plots for determination
of melting point and boiling
point [Sweetapple, G.G. &
Lentz, N.R., 2006a
(QNP-0006)]
No classification.
B.2.1.22 Not required, as S-2188 does not melt below 40 °C
Flash point
(1A 2.12)
B.2.1.23 US EPA OPPTS TGAI Preliminary thermal explodability screen: No Test is not according to Sweetapple, G.G. & Lentz
Explosive properties | 830.6316 030-050914-1Gevidence of explodability observed up to 200°C. | EEC Al4. N.R., 2006b
(A 2.13) GLP 94.7% Impact explodability: No evidence of explodability (QNP-0007)
at the maximum impact drop height.
Statement Evaluation based on oxygen balancetautigal Statement is acceptable Asada, Y., 2010
consideration: (QNP-0019)
The calculated oxygen balance is -205.2%. This | S-2188 (Fenpyrazamine) is
value is considered to be outside of the potefdial | considered having no
explosivity. The chemical structure does not intlica explosive properties
any potential for explosivity. according to Directive
67/548/EEC.
The statement is acceptable
according to Regulation
1272/2008 as well.
No classification.
B.2.1.24 OECD 115 TGAI Surface tension: 66.9 mN/m at a concentration of| Acceptable Sweetapple, G.G. & Lent

Surface tension

030-050914-1¢

590% of the saturation solubility and 20 °C.

N.R., 2006b
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Property (Annex | Method Material / Results Conclusion/Comment Reference (Study)
point as reference Batch
to the DAR)
(1A 2.14) EEC Method A5 [94.7% (QNP-0007)
GLP
B.2.1.25 Statement according An examination of the structure of S-2188 reveal§ Acceptable Liney, P. & Jarvis, T.,

Oxidizing properties
(A 2.15)

to EEC Method A17

that it contains none of the reactive groups or
oxidizing compounds known to increase oxidizing
power. It does contain some electronegative atonj
(N, S, O), but these are bonded only to carbonaan
hydrogen, and therefore, are unlikely to add to the
oxidizing power. The structural examination of S-
2188 suggests it is not likely to possess oxidizing
properties.

The statement is acceptabl
Saccording to Regulation
d4272/2008 as well.

No classification.

2009
e(QNP-0008)

B.2.1.2.26
pH
(1A 2.16)

Not required for EU

B.2.1.2.27
Storage stability
(A 2.17.1)

Not required for EU

B.2.1.2.28

Stability
(temperature, metals
(1A 2.17.2)

Not required for EU

B.2.1.2.29
Other/special studies

(1A 2.18)

None

According to Directive 91/414/EEC, granulometrni required for active substances. Thus, no stodgidering this end-point has been provided
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for Classification and Labelling.

2.2 Identified uses

Fenpyrazamine is a fungicide to be used for comfajrey mould Botrytis) It is not systemic
but there is some translocation in plants. Fengyraze shows its fungicidal activity through
inhibition on germ tube elongation and mycelium nglation. However, the biochemical
mechanism of fungicidal activity is not clarifieal date.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

No classification required.

4 HUMAN HEALTH HAZARD ASSESSMENT

Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information
Absorption, distribution, excretion and metabolism(toxicokinetics):

Absorption and Excretion

Fenpyrazamine was rapidly absorbed and than rapisthynated after single oral administration
of 3 mg/kg body weight and 300 mg/kg body weighevdiy the absorption was more rapid at
low than at high dose. Based on the toxicokinesi@meters investigated (AUC), the systemic
availability increased with dose level applied. genr,,and over proportionally higher AUC at
high dose might indicate that in the high dose afsrthe saturation of elimination could be
reached.

Absorption of fenpyrazamine was extensive, and yeagamine was almost totally metabolised
after administration of single oral low and highsdoExcretion of the low dose was almost
complete within 24 hours and of the high dose wi#8 hours. Urine was the most important
route of elimination (> 80% for males and femabddpw or high doses), and elimination as,CO
almost insignificant. In the repeated dose studgpvery of eliminated radioactivity in excreta
after 24 days was 96.5% of administered dose iesrahd 97.2% in females. The majority of
radioactivity was recovered in urine (up to 78.780) faeces (up to 13.6%). While the excretion
up to last dose administration was high and comsitasheclined rapidly after the dosing was
finished. After ceasing of administration, only yésw amounts of radioactivity were found in
urine, cage wash and faeces. The results of esorgtute of excretion and metabolite pattern)
obtained in repeated dose study were in line witisé¢ from single dose study. The amount of
radioactivity found in urine after single and refgebdose administration indicates a high
resorption from Gl tract.

Distribution

While after the administration of single oral lowse the highest radioactivity concentration in
most tissues was reached 1 hour post-dosing, ndoge animals the highest concentration was
reached 6 hours post-dosing. This is supportethépharmacokinetic study showing highefI

in blood/plasma of high dose animals comparedwodose. 7 days after administration of single
oral low and high dose, the proportion of dose liaing in tissues was very low. Distribution of
radioactivity into tissues was very even. There magvidence of accumulation, with the
exception of stomach and caecum (including contevitéch was considered unusual but was not
further explained in the study report. There weasesignificant dose or sex differences in tissue
distribution. During repeated dosing the conceitnadf radioactivity in most tissues maximised
approximately up to day 7 and then remained redtigonstant for the rest of the dosing period.
Tissue residues declined after finishing of dogirgod. As noticed in the single dose study, no
evidence of unusual accumulation into tissue angaxadifferences were observed in the
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repeated dose study.

Metabolism

Regarding the metabolite pattern in plasma of laa/ lsigh dose animals, there were some
differences in sex and doses after administrati@ingle low and high dose. While S-2188-DC
was the major metabolite in both sexes (but mughdriamount were measured in females) and
for both doses applied, the unknown metabolite ®Tmin” was present at high amounts in low
dose males but was not quantified in low dose femabhich may indicate slightly different
metabolite pattern in low dose males and femalesbBth sexes and doses, the parent
fenpyrazamine was minor in plasma at each timetplirhigh dose animals the difference in
metabolites occurrence and amount measured in mateemales was less pronounced. In
repeated dose study, a mixture of S-2188@H-DC and MPPZ was the major identified
metabolite fraction in plasma of both males anddies

In liver of low and high dose animals after singlg@osure, additional unknown metabolites
occurred compared to plasma samples, but no idEtidn was performed. These unidentified
metabolites made max. 30% and 17% in low dose naglégsemales, respectively and 13% and
15% in high dose males and females. In the repekisel study, parent fenpyrazamine was a
major component in liver (max 9.6% of liver TRR).

The metabolite pattern of kidney was similar ta fdiver. The results of plasma, liver and
kidney measurement indicate that there are differetetween sexes in metabolic degradation
pathway of fenpyrazamine, as well as in metabgpltitern depending on the dose applied.

In urine of animals in the repeated dose studyreletive amounts of identified metabolites were
similar for both sampling periods (days 2 to 4 dagls 13 to 15) and both sexes. In males, MPPZ
sulphate and S-2188-G&H-DC contributed mostly to the identified radiasity in urine, while
S-2188-DC was present < 10%. In urine of femaleBPM, MPPZ sulphate and S-2188-DC
contributed evenly to the identified radioactivity.the animals of single low dose very similar
pattern as in repeated dose study was observetdle high dose males and females S-2188-DC
was by far the major component of excreta.

In faeces of animals in the repeated dose studi8B-ZHOH-DC was the major metabolite in
males (max. 25.1%) and MPPZ (max. 26.6%) in fem&#3PZ sulphate was not identified in
faeces, neither in males nor in females. Consideraldiolabel was unextractable from faeces.

Elimination of the allylsulfanylcarbonyl group teqauce S-2188-DC was the initial step in
metabolism. This metabolite was eliminated as aifsognt fraction in males and females at high
and low doses (particularly in females of the lovge). S-2188-DC was hydroxylised to form S-
2188-0OH in only small amounts. Dealkylation of S881IDC to MPPZ was important in both
sexes at high and low doses. MPPZ was conjugatiédswiphate and with glucuronide
(sulphation was more important at the low doseg pioportion of dose identified as metabolites
was satisfactory (> 68% in all groups), howeveruhknown metabolites were not identified.
The proposed metabolic pathway is shown in figueleww.

Since the identified metabolites like MPPZ (incluglits conjugates), S-2188-DC and S-2188-
CH,OH-DC are present in rat metabolism > 10% of apptiese, these compounds are
considered to contribute to the toxicological debf fenpyrazamine (parent). S-2188-OH
(hydoxylised S-2188-DC) is probably of comparalbbadity as the precursor S-2188-DC since
hydroxylation on the pyrazolyl ring might be coresield to be a step of detoxification. For S-
2188-DC acute toxicity and mutagenicity studiesenasnducted, which revealed comparable
toxicity to parent fenpyrazamine.
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Proposed metabolic pathway of fenpyrazamine in malstm

o S

HoN

S-2188 O / S-2188-OH
k/ k

/ gluc—HN
S-2188-DC glucuronide
S-2188-DC
S-2188-CHOH-DC Q/% Q/ﬁ

HO3SHN
MPPZ sulfate
MPPZ
NH
\
NH
gluc—HN
MPPZ glucuronide

Dermal absorptionn vivo human absorption rate (%) was calculated, as rewrded by the
“Guidance document on dermal absorption”, SancdZX®rev.7, 19 March 2004. For
calculations of dermal absorption rate, dermal giigm percentage values (absorbed and
potentially bioavailable) were taken into account.

Table 10: Dermal absorption of the formulation (@emntrate and dilution):

Max. absorption Max. possible
Study Species Dilution measured (% absorption (%
applied dose) applied dose)
Sugimoto K.; 2008n | Rat (%) 1:10 1.74 1.9
vivo study) 1:4000 (spray dilution) 13.35 17.9
Hadfield N.; 2006if Rat skin undiluted 0.462 0.855
vitro study) @) 1:4000 (spray dilution) 58.6 61.6
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Max. absorption

Max. possible

Study Species Dilution measured (% absorption (%
applied dose) applied dose)
Human skin undiluted 0.13 0.041
1:4000 (spray dilution) 2.19 2.666

Table 11: Dermal absorption values for human skin:

In vitro absorption | Invitro absorption | Ratio of In vivo absorption | Total absorbed
rat skin human skin rat/human skin rat skin human in vivo
(% applied dose) | (% applied dose) absorption (% applied dose) | (% applied dose)
Concentrate

0.855 0.041 0.855/0.041260.8 | 1.9 1.9/20.8 9.09
Spray dilution

61.6 2.19 61.6/2.6623.1 | 17.9 17.9/23.18.78

For human skirn vivo absorption rates of 0.09% of the applied dos¢hferconcentrate and
0.78% for the diluted formulation can be calculafBldese values have been rounded to 0.1% and

0.8% dermal absorption for the concentrate andpinay dilution, respectively.

4.1.2 Human information

A formal statement from the manufacturer is presgii©htsubo, T (2009)), that members of
staff involved in the synthesis and developmerfenpyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-llednave been detected by, or reported to,

medical staff. No poisoning incidents or clinicakes have been reported. Fenpyrazamine is a
new chemical currently in development. There hanhb® exposure of the general population or
epidemiology study.

4.1.3 Summary and discussion on toxicokinetics

Rate and extent of oral absorption ExtensiveQ% B almost totally metabolised after

administration of single oral low and high dose

Distribution * Evenly distributed, highest amounmtiver and kidney

Potential for accumulation No potential for accimtion

Rate and extent of excretion I > 80% via urine alaw and females

Metabolism in animals Extensively metabolized; main metabolites in uane
feces: S-2188-DC, MPPZ , MPPZ sulphate, S-2188-

CH,OH-DC
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4.2  Acute toxicity

Table 12: Summary table of relevant acute toxisitydies
Method Results Remarks Reference
Oral route (OECD 423) Q LDsp> 2000 mg/kg bw Wistar rats Deguchi, Y,
(BrIHan:WIST@Jcl(| 2007a
GALAS))
Purity 94.7%

Dermal route (OECD 402) 312 LDsy> 2000 mg/kg bw Wistar rats Deguchi, Y,
(BrIHan:WIST@Jcl(| 2007b
GALAS))
Purity 94.7%

Inhalation route (OECD 403) 319 LCsp > 4.84 mg/L Wistar rats Deguchi, Y,
(maximum attainable (BrIHan:WIST@Jcl(| 2007c
concentration) GALAS)), 4 hours

nose only dust
inhalation
Purity 94.7%

421 Non-human information

4.2.1.1Acute toxicity: oral

No deaths and no clinical signs in female rats vaéserved during the observation period. Body
weights of the rats were not affected. Retentiofiuad in the uterus was found in one animal, but
was considered to be spontaneous, since it wasiooedly observed in non-treated rats. No
gross abnormalities at necropsy were found.

The oral LB of fenpyrazamine in female rats was > 2000 mgfdy@oes not require
classification and labeling for acute oral toxicity

4.2.1.2Acute toxicity: inhalation

No mortality was observed. No abnormal findings evebserved in any animal during or after
the exposure period. Wet fur was observed in bettes of air control and treatment groups
immediately after the exposure period, but disapgzeavithin one hour post-dosing. This finding

is considered to be a result of the restraint ptoceand not of toxicity related to treatment. Body
weights in the treatment groups were comparabéotdrols. Dark red foci were observed on the
lung surface of both sexes of control and treatngeotips. Retention of fluid in the uterus was
seen in control and treated females. These findamgscommonly seen in this strain and age of
rat, and were observed in control as well as iaté@ females.
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The 4-hour inhalation L§ was determined to be > 4.84 mg/L (maximum attdaab
concentration) for male and female rats and theeefolassification and labelling for acute
inhalation toxicity of fenpyrazamine is not require

4.2.1.3Acute toxicity: dermal

No deaths were observed during the observatiomge@ne male rat was found with scab in the
dorsal neck, but this finding was considered tospentaneous since occasionally observed in
non-treated rats. No clinical signs were observetemales. Body weights of the rats were not
affected. No treatment-related gross pathologiaaliigs were observed.

The dermal LIy of fenpyrazamine in male and female rats was >02®@/kg and does not
require classification and labelling for acute dakhoxicity.
4.2.1.4Acute toxicity: other routes

No data on other routes available.

4.2.2 Human information

A formal statement from the manufacturer is presgr({Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteofpyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hieahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanb® exposure of the general population or
epidemiology study.

4.2.3 Summary and discussion of acute toxicity

Fenpyrazaminel has low acute oral, dermal and atioal toxicity (oral LB, > 2000 mg/kg bw,
dermal LBy, > 2000 mg/kg bw, L& > 4.84 mg/L air) in rats.

4.2.4 Comparison with criteria

All estimated L3, values are above the criteria for classificatiod &belling (both DSD and
CLP).

4.2.5 Conclusions on classification and labelling

No classification and labelling is proposed fordgrazamine regarding acute toxicity.

4.3  Specific target organ toxicity — single exposure (80T SE)

No specific, non lethal, target organ toxicity afséngle exposure was observed in acute toxicity
studies and acute neurotoxicity study. Almost noichl effects were observed. No classification
as STOT-SE under the CLP Regulation is proposed.
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4.3.1 Summary and discussion of Specific target organ tasity — single exposure

No specific target organ toxicity after single egpee was observed in acute toxicity studies and
acute neurotoxicity study.

4.3.2 Comparison with criteria

No effects observed in acute toxicity studies atuateaneurotoxicity study would trigger criteria
for classification and labelling as STOT SE.

4.3.3 Conclusions on classification and labelling

No classification and labelling is proposed for fgrazamine regarding specific target organ
toxicity after single exposure.

4.4 [rritation

441 Skin irritation

Table 13: Summary table of relevant skin irritatgiudies

Method Results Remarks Reference

Primary skin irritation (OECD Not irritating New Zealand White| Odawara, K,

404) Rabbit 2007a
Purity: 94.7%

4.4.1.1Non-human information

No signs of ill health or toxicity were observedany of the animals during the experimental
period. No skin irritation reactions were obserwe@ny animal during the observation period of
72 hours after the removal of the patches.

The irritation was calculated to be 0.0 (no iriitg) and therefore fenpyrazamine does not require
classification and labelling for skin irritation.

4.4.1.2Human information

A formal statement from the manufacturer is presgr{Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hieahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanb® exposure of the general population or
epidemiology study.

4.4.1.3Summary and discussion of skin irritation

According to the results of the rabbit skin irnidet study, fenpyrazamine is _not irritant to the
intact shaved rabbit skin.
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4.4.1.4Comparison with criteria

Estimated skin irritation scores (0.00) are beldw triteria for triggering classification and
labelling (according to both DSD and CLP).

4.4.1.5Conclusions on classification and labelling

No classification and labelling is proposed fordgrazamine regarding skin irritation.

4.4.2 Eye irritation

Table 14: Summary table of relevant eye irritatitudies
Method Results Remarks Reference
Eye irritation (OECD 405) Slight irritating New Zealand White| Odawara, K,

rabbit 2007b
Purity: 94.7%

4.4.2.1Non-human information

No signs of ill health or toxicity were observedany of the animals during the experimental
period. Two of the three animals in the unwashedigrshowed very slight conjunctival redness,
chemosis, and discharge (all grade 1) after testpooind application, but these reactions had
disappeared at latest after 48 hours. Two of taremmals in the washed group showed very slight
conjunctival redness (grade 1), and one of threenaa showed very slight conjunctival
chemosis (grade 1) after test compound applicatod, these reactions had also disappeared at
latest 48 hours after application. The scores @& myitation test are given in tables below
(unwashed and washed group).

Table 15: Eye irritation scores (unwashed group)
Rabbit 1 hour 24 hours | 48 hours | 72 hours| Mean/Rabbit (24 h
Nr. +48 h+72h)
1 0 0 0 0 0
Chemosis 2 1 0 0 0 0
3 1 0 0 0 0
1 0 0 0 0 0
Conjunctiva | Redness 2 1 0 0 0 0
3 1 1 0 0 0.3
1 0 0 0 0 0
Discharge 2 1 0 0 0 0
3 1 0 0 0 0
Iris Congestion | 1 0 0 0 0 0
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Rabbit 1 hour 24 hours | 48 hours | 72 hours| Mean/Rabbit (24 h
NI +48h+72h)
2 0 0 0 0 0
3 0 0 0 0 0
Cornea Opacity 1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
Table 16: Eye irritation scores (washed group)
Rabbit 1 hour 24 hours | 48 hours | 72 hours| Mean/Rabbit (24 h
Nr. +48h+72h)
4 1 0 0 0 0
Chemosis | 5 0 0 0 0 0
6 0 0 0 0 0
4 1 1 0 0 0.3
Conjunctiva | Redness 5 0 0 0 0 0
6 1 0 0 0 0
4 0 1 0 0 0.3
Discharge | 5 0 0 0 0 0
6 0 0 0 0 0
4 0 0 0 0 0
Iris Congestion | 5 0 0 0 0 0
6 0 0 0 0 0
Cornea Opacity 4 0 0 0 0 0
5 0 0 0 0 0
6 0 0 0 0 0

Fenpyrazamine caused only mild transient ocul@aicy and therefore does not require
classification and labelling for eye irritation.

4.4.2.2Human information

A formal statement from the manufacturer is presgr(Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.
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4.4.2.3Summary and discussion of eye irritation

According to the results of the eye irritation stutnpyrazamine is slight irritant to the rabbit
eye; according to classification criteria, clagsifion and labelling is not warranted.

4.4.2.4Comparison with criteria

Estimated eye irritation scores (24 — 72 hours; @@&junctival redness), 0.3 (conjuctival
discharge)) are below the criteria for triggerirgssification and labelling (according to both
DSD and CLP).

4.4.2.5Conclusions on classification and labelling

No classification and labelling is proposed fordgrazamine regarding eye irritation.
4.4.3 Respiratory tract irritation

4.4.3.1Non-human information

In the acute inhalation toxicity study no mortaligas observed. No abnormal findings were
observed in any animal during or after the expopereod. Wet fur was observed in both sexes of
air control and treatment groups immediately afiter exposure period, but disappeared within
one hour post-dosing. This finding is consideredéoa result of the restraint procedure and not
of toxicity related to treatment. Body weights inettreatment groups were comparable to
controls. Dark red foci were observed on the lundege of both sexes of control and treatment
groups. Retention of fluid in the uterus was seenantrol and treated females. These findings
are commonly seen in this strain and age of rat,veere observed in control as well as in treated
females. No signs of irritation on respiratory traere observed.

4.4.3.2Human information

A formal statement from the manufacturer is presgr(Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.

4.4.3.3Summary and discussion of respiratory tract irritation

No respiratory tract irritation was observed intedanhalation toxicity study in rats.

4.4.3.4Comparison with criteria

No irritating effects on respiratory tract were eh&d in acute inhalation study with
fenpyrazamine (according to both DSD and CLP).
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4.4.3.5Conclusions on classification and labelling

No classification and labelling is proposed for dgrazamine regarding respiratory tract
irritation.

4.5  Corrosivity

Fenpyrazamine did not show any corrosive propemieabbit skin and eye irritation studies (see
4.4.1 and 4.4.2).

4.6 Sensitisation

4.6.1 Skin sensititsation

Table 17: Summary table of relevant skin sengitinsstudies

Method Results Remarks Reference

Skin sensitization Not sensitising Slic:Hartley Guinea | Odawara, K.;

(M&K-test) (OECD 406) pig 2007c
Purity: 94.7%

4.6.1.1Non-human information

No signs of ill health of toxicity were observedany of the animals during the experimental
period. The body weights of all animals increasexdnally during the experimental period.

Slight erythema was observed in two out of 20 afsr{gensitisation rate: 10%) sensitised with
the test substance. In the control group, skinti@as were not observed in any of the 10 animals.
In the previously sensitised HCA group slight todarate erythema were observed in 4 out of 5
animals. In the HCA control group no skin reactiarese observed.

The results of the main sensitisation study arergin table below.

Table 18: Results of dermal sensitisation study
Group name Sensitised Control
Test substance used for the S-2188 Technical Grade -
induction treatment
Test substance used for the S-2188 Technical Grade S-2188 Technical Grade
challenge treatment
Number of animals used 20 10
Concentration
Induction (intradermal) 5%" -
Induction (topical) 509 -
Challenge (topical) 259% 25%
Observation time® 24 hours 48 hours 24 hours 48 hours
Skin reaction® E S E S E S E S
Grade® ‘ 0 18 20 18 20 10 10 10 10
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Group name Sensitised Control
1 2 0 2 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0

a — Corn oil was used as the vehicle

b — Acetone was used as the vehicle

¢ — Time after removal of the patch

d — E: erythema, S: swelling

e — 0: no reaction, 1: slight, 2: moderate, 3: seve

In the dermal sensitisation test using an adjuvBertpyrazamine gave a dermal response of
minimal grade in 2/20 animals (10%). This levelreéponse does not meet the criterion for
classification as a sensitizer within the EU (3@%yponse required using an adjuvant method).

4.6.1.2Human information

A formal statement from the manufacturer is presgr({Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteofpyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hieahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanb® exposure of the general population or
epidemiology study.

4.6.1.3Summary and discussion of skin sensitisation

According to the results of the skin sensitisatgindy in guinea pig (Maximisation test),
fenpyrazamine is_not sensitising to guinea pig ;skaccording to classification criteria,
classification and labelling is not warranted.

4.6.1.4Comparison with criteria
Effects observed in the skin sensitisation studguwimea pig are below the criteria for triggering
classification and labelling (according to both D&l CLP).

4.6.1.5Conclusions on classification and labelling

No classification and labelling is proposed fordgrazamine regarding skin sensitisation.

4.6.2 Respiratory sensitisation

No data on respiratory sensitisation available.

4.7 Repeated dose toxicity

Table 19: Summary table of relevant repeated tioseity studies

Method Cut off values Dose range / NOAEL | Remarks Reference
according to DSD and
CLP [mg/kg bw/d]

Rat, 90-days (oral) DSD: 50 0, 300, 600, 1000, 30PQVistar: Sommer,
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(OECD 408)

CLP: STOT RE 1: 10
CLP: STOT RE 2: 100

ppm

equivalent to:

0, 19.1, 37.7, 64.0 and
196.1 mg/kg bw/d in
males and

0, 20.5, 42.0, 68.6 and
207.3 mg/kg bw/d in
females

NOAEL:
1000 ppm
64 mg/kg bw/d (males)

68.6 mg/kg bw/d
(females)

Main effects at 3000
ppm (196.1 mg/kg bw/d
in males) and 207.3
ma/kg bw/d in females):
- | body weight &

- | body weight gain?

- 17 abs and rel liver
weight$ @

- hepatocellular
hypertrophys @

- thyroid follicular cell
hyperthrophy?3

- urinary bladder
congestion and dilation

3

HanRcc:WIST(
SPF) rats

Purity: 94.7%

E.W., Flade,
D., Gretener,
P., Krinke, G,
2006

Mouse, 90-days (oral)
(OECD 408)

DSD: 50

CLP: STOT RE 1: 10
CLP: STOT RE 2: 100

0, 200, 2000, 4000, 600
ppm

equivalent to:

0, 28.0, 296.2, 639.5 an
1022.6 mg/kg bw/d in
males and

0, 33.5, 363.3, 719.6 an
1098.3 mg/kg bw/d in
females

NOAEL.:

200 ppm

28.0 mg/kg bw/d
(males)

33.5 mg/kg bw/d
(females)

Main effects at 2000
ppm (296.2 mg/kg bw/d
in males and 363.3
mg/kg bw/d in females):
- | body weight gain?

- 1 abs and rel liver

OCD-1 (ICR)BR
(SPF) mouse

Apurity: 94.7%

weight$ @

Sommer,
E.W., Flade,
D., Gretener,
P., Weber, K,
2007
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- hepatocellular
hypertrophy? @
- | bilirubin &

Dog, 90-days (oral)
(OECD 409)

%

0, 25, 50, 150 mg/kg
bw/d

NOAEL:

25 mg/kg bw/d (males
and females)

Main effects at 50
mg/kg bw/d:

- 1 rel liver weight?
- hepatocellular
hypertrophy3 @

Beagle dogs

Purity: 94.7%

Sato, S, 2008

Dog, 1-year (oral) (OECD
452)

%

0, 5, 25, 100 mg/kg
bw/d

NOAEL:

25 mg/kg bw/d (males
and females)

Main effects at 100
ma/kg bw/d:

- 1 liver weightd @
- hepatocellular
hypertrophy3' @

- changes in
haematology and
clinical chemistry
parameters 9

Beagle dogs

Purity: 94.7%

Sato, S, 2004

)

Rat, 28-days (dermal)
(OECD 410)

DSD: 300

CLP: STOT RE 1: 60
CLP: STOT RE 2: 600

0, 100, 300, 1000 mg/kg
bw/d

NOAEL:

300 mg/kg bw/d (males
1000 mg/kg bw/d
(females)

Main effects at 1000
mg/kg bw/d (males):

- | haemoglobin (-2.6%
and haematocrit (-3%)
- shortened prothrombin
time (-14.9%)%

Crl:CD
(Sprague
Dawley) rats

Purity: 94.7%

Ogata, H,
2008

Rat oral via diet, 104
weeks (OECD 453)

DSD: 25

CLP: STOTRE 1: <5
CLP: STOT RE 2: <50

0, 100, 300, 1200, 2400
ppm

equivalent to

0, 4.25, 12.7,51.9 and
107 mg/kg bw/day

(males)

HanRcc:WIST(
SPF) rats

Purity: 94.7%

Sommer,
E.W., 2009

35



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

and

0, 5.29, 15.6, 63.6 and
130 mg/kg bw/d
(females)

NOAEL:

12.7 mg/kg bw/d
(males)

15.6 mg/kg bw/d
(females)

Main effects at 51.9
mag/kg bw/d (males) and

63.6 ma/kg bw/d
(females):

- 1 hepatocellular
hypertrophyd?

- 1 relative liver weight
3

- | MCV and
neutrophils?

- 1 Albumin &

-GGTJ&

- Shortened prothrombin
time and decreased
MCH and MCV?

Mouse oral via diet, 78
weeks (OECD 451)

DSD: 25

CLP: STOTRE 1: <5
CLP: STOT RE 2: <50

0, 100, 1500 and 3000
ppm in males and

0, 100, 2000 and 4000
ppm in females
equivalent to

0,11.1, 176 and 349
mg/kg bw/d in males
and

0, 13.9, 283 and 552
mg/kg bw/d in females

NOAEL:

176 mg/kg bw/d (males
283 mg/kg bw/d
(females)

Main effects at 349
mag/kg bw/d (males) and

552 mg/kg bw/d
(females):

- 1 absolute and relative
liver weight4'Q

CD-1,
Crl:CD1(lcr)
mice

Purity: 94.7%

Sommer,

E.W., 2009b
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- 1 hepatocellular
hypertrophy

3%

-1 MCV and MCHZ&
-l RBCJ

- | RBC, HB and HCT
?

*For cut off values in dog studies, the only aviaiéadocument is ECBI/64/06 “Dose limits for clagsition with
R48 based on dogs studies”, 2006. In this docuihénproposed that the cut off values for dog Eadhould be
below the limit dose for the rat, but no furthefoimation is found. Since no cut off values for dagdies are
available until now, we took the information froragistudies just as supporting information.

*+ For extrapolation from subchronic to chronicdigs in rodents regarding cut off values for eSambserved,
different approaches were found: whereas in the IEBaB6 “Dose limits for classification with R48 &ed on dogs
studies”, 2006, the cut off value for chronic saglin rodents of 6.25 mg/kg bw/d is found, in tHeARH guidance
on information requirements and chemical safetgs@nent, chapter R8 is stated that factor of 2ldHmuapplied
resulting in the cut off value of 25 mg/kg bw/ddhronic studies in rodents.

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Rat:
13 week feeding study

Based on reduced mean body weight and body wemjht gncreased absolute and relative liver
weight with hepatocellular hypertrophy in males &mthales at 3000 ppm (196.1 mg/kg bw/d in
males and 207.3 mg/kg bw/d in females):, additigntdyroid follicular cell hypertrophy and
urinary bladder congestion and dilation in male8GQ0 ppm, the NOAEL was determined to be
1000 ppm for both genders, equivalent to 64 mgAgdbior males and 68.6 mg/kg bw/d for
females. No neurotoxic effects were observed instody. Taking into consideration the cut off
values for repeated dose toxicity (DSD: 50 mg/kgdpwCLP, STOT RE 1: 10 mg/kg bw/d, CLP,
STOT RE 2: 100 mg/kg bw/d) and the nature of theeoled effects, no classification and
labelling for repeated dose toxicity is triggered fenpyrazamine.

104 weeks feeding study

In the combined chronic and carcinogenicity stu@lyd€ars) in rat, the NOAEL is set at 300 ppm
(15.6 ma/kg bw/d) in females, based on shortenethpymbin time and decreased MCH and
MCV at 1200 ppm._In males, the NOAEL is set als®@@d ppm (12.7 mg/kg bw/d), based on
statistically significantly increased hepatoceltiutgpertrophy accompanied by increased relative
liver weight at 1200 ppm at week 52 in satellit@uy and hepatocellular hypertrophy (but
without change in relative liver weight) in mairogp males at week 104. In addition, in males of
1200 ppm group and above (week 52, satellite groMi@V and neutrophils were statistically
significantly decreased and albumin increased. Agaknto consideration the cut off values for
repeated dose toxicity (DSD: 25 mg/kg bw/d, CLPOSTRE 1: < 5 mg/kg bw/d, CLP, STOT
RE 2: < 50 mg/kg bw/d) and the nature of the olesgeffects, no classification and labelling for
repeated dose toxicity is triggered for fenpyrazemi
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Mouse:
13 week feeding study

In the 90 days study in mice, the NOAEL for fenmamine is determined at 200 ppm for males
(equivalent to 28.0 mg/kg bw/d) and females (edemato 33.5 mg/kg bw/d) based on
significantly reduced body weight gain, signifidgnncreased absolute and relative liver weight,
significantly increased hepatocellular hypertro@nd significantly decreased bilirubin level in
males at 2000 ppm (296.2 mg/kg bw/d) and signifigamcreased relative liver weight and
hepatocellular hypertrophy in females at 2000 pp&®63(3 mg/kg bw/d). Taking into
consideration the cut off values for repeated doseity (DSD: 50 mg/kg bw/d, CLP, STOT RE
1: 10 mg/kg bw/d, CLP, STOT RE 2: 100 mg/kg bw/djl #he nature of the observed effects, no
classification and labelling for repeated dosedibiis triggered for fenpyrazamine.

78 weeks feeding study

In the carcinogenicity study in CD-1 mouse (78 v®ethe NOAEL for males is set at 1500 ppm
(176 mg/kg bw/d), based on statistically signifitamigher relative liver weight in satellite and
main group animals accompanied by higher inciderideepatocellular hypertrophy observed in
main group animals, and supported by statisticsiliypificantly increased MCV and MCH and
decreased RBC at 3000 ppm. In females, NOAEL ists2000 ppm (283 mg/kg bw/d), based on
statistically significantly higher relative liver eight in satellite and main group animals
accompanied by statistically significantly incred$epatocellular hypertrophy observed in main
group animals, and supported by statistically $igantly decreased RBC, HB and HCT at 4000
ppm. Taking into consideration the cut off values fepeated dose toxicity (DSD: 25 mg/kg
bw/d, CLP, STOT RE 1: <5 mg/kg bw/d, CLP, STOT RK 50 mg/kg bw/d), no classification
and labelling for repeated dose toxicity is trigggefor fenpyrazamine.

Dog:
3 months feeding study

In the 90 days study in dog the NOAEL for males &males is proposed at 25 mag/kg bw/d,
based on increased mean relative liver weight @h2cmpared to control) and hepatocyte
hypertrophy in two males at 50 mg/kg group and epatocellular hypertrophy (but without
changes in liver weight) in females. Since no dtivalues for dog studies are available, neither
according to DSD not to CLP, the information frolmgdstudies can be taken only as supportive
information.

1 year feeding study

In the 1-year dog study the NOAEL for males is msgd at 25 mg/kg bw/d, based on
significantly increased mean absolute liver weight slight hepatocyte hypertrophy in three
males at 100 mg/kg group, as well as based orststatly significant increase in MCHC and

ALP and decrease in MCV._In females, the NOAEL iispmsed at 25 mg/kg bw/d, based on
increased relative liver weight (+10.4%) and slighpatocyte hypertrophy in two animals at 100
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mg/kg, supported by increased platelet count. Simoecut off values for dog studies are
available, neither according to DSD not to CLP, itifermation from dog studies can be taken
only as supportive information.

4.7.1.2Repeated dose toxicity: inhalation

No repeated dose inhalation studies are available.

4.7.1.3Repeated dose toxicity: dermal

28 days dermal study

In the dermal 28-days study in rats dosed at 1@®, Z&nd 1000 mg/kg, only statistically
significantly lower values for hemoglobin (-2.6%nda hematocrit (-3%) and shortened
prothrombin time (-14.9%) were seen in males at01®@/kg bw/d. No effects in females were
noted. Based on the observed results, the NOAEL asasidered to be 300 mg/kg bw/day for
male and 1000 mg/kg bw/d for female rats. Takin@ iconsideration the cut off values for
repeated dose toxicity (DSD: 300 mg/kg bw/d, CLPO$ RE 1: 60 mg/kg bw/d, CLP, STOT
RE 2: 600 mg/kg bw/d) and the severity of obsergtdcts, no classification and labelling for
repeated dose toxicity is triggered for fenpyrazsemi

4.7.1.4Repeated dose toxicity: other routes

No data on other routes available.

4.7.1.5Human information

A formal statement from the manufacturer is presgr{Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.

4.7.1.60ther relevant information

No other relevant information.

4.7.1.7Summary and discussion of repeated dose toxicity

A series of studies were carried out to investiglageeffects of orally administered
fenpyrazamine in rats (one 90-day study), mice @helay study) and dogs (one 90-day and one
1-year study) following repeated exposure via tfa mute over subchronic periods. In addition,
the effects after repeated exposure via the detonéd were also investigated in the rat (one 28-
day study).

In the 90 days rat study, based on reduced meanweight and body weight gain, increased
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absolute and relative liver weight with hepatodalidnypertrophy in males and females at 3000
ppm _(196.1 mag/kg bw/d in males and 207.3 mg/kg bw/f@males), additionally thyroid

follicular cell hypertrophy and urinary bladder gastion and dilation in males at 3000 ppm, the
NOAEL was determined to be 1000 ppm for both gesdaguivalent to 64 mg/kg bw/d for males
and 68.6 mg/kg bw/d for females. No neurotoxic @Hevere observed in the study. Taking into
consideration the cut off values for repeated dosieity (DSD: 50 mg/kg bw/d, CLP, STOT RE
1: 10 mg/kg bw/d, CLP, STOT RE 2: 100 mg/kg bw/djl he nature of the observed effects, no
classification and labelling for repeated dosedibiis triggered for fenpyrazamine.

In the 90 days study in mice, the NOAEL is detemdiat 200 ppm for males (equivalent to 28.0
mg/kg bw/d) and females (equivalent to 33.5 mgAw based on significantly reduced body
weight gain, significantly increased absolute agldtive liver weight, significantly increased
hepatocellular hypertrophy and significantly deseshbilirubin level in males at 2000 ppm
(296.2 mg/kg bw/d) and significantly increased tie&aliver weight and hepatocellular
hypertrophy in females at 2000 ppm (363.3 mg/kgwiaking into consideration the cut off
values for repeated dose toxicity (DSD: 50 mg/kgdpvCLP, STOT RE 1: 10 mg/kg bw/d, CLP,
STOT RE 2: 100 mg/kg bw/d) and the nature of theeolked effects, no classification and
labelling for repeated dose toxicity is triggered fenpyrazamine.

In the 90 days study in dog the NOAEL for males &miales is proposed at 25 mg/kg bw/d,
based on increased mean relative liver weight ¢p2c®mpared to control) and hepatocyte
hypertrophy in two males at 50 mg/kg group and epatocellular hypertrophy (but without
changes in liver weight) in females. Since no dtivalues for dog studies are available, neither
according to DSD not to CLP, the information frogdstudies can be taken only as supportive
information.

In the 1-year dog study the NOAEL for males is msgd at 25 mg/kg bw/d, based on
significantly increased mean absolute liver weight slight hepatocyte hypertrophy in three
males at 100 mg/kg group, as well as based orststatly significant increase in MCHC and

ALP and decrease in MCV. In females, the NOAEL isposed at 25 mag/kg bw/d, based on
increased relative liver weight (+10.4%) and slighpatocyte hypertrophy in two animals at 100
mg/kg, supported by increased platelet count. Simoecut off values for dog studies are
available, neither according to DSD not to CLP, itifermation from dog studies can be taken
only as supportive information.

In the dermal 28-days study in rats dosed at 1@D, &nd 1000 mg/kg, only statistically
significantly lower values for hemoglobin (-2.6%nda hematocrit (-3%) and shortened
prothrombin time (-14.9%) were seen in males at01®@/kg bw/d. No effects in females were
noted. Based on the observed results, the NOAEL asasidered to be 300 mg/kg bw/day for
male and 1000 mg/kg bw/d for female rats. Takin iconsideration the cut off values for
repeated dose toxicity (DSD: 300 mg/kg bw/d, CLPOS$ RE 1. 60 mg/kg bw/d, CLP, STOT
RE 2: 600 mg/kg bw/d) and the severity of obsergtdcts, no classification and labelling for
repeated dose toxicity is triggered for fenpyrazsemi

In the_combined chronic and carcinogenicity studlyéars) in rat, the NOAEL is set at 300 ppm
(15.6 mag/kg bw/d) in females, based on shortenethpymbin time and decreased MCH and
MCV at 1200 ppm._In _males, the NOAEL is set at 3fjiim (12.7 mg/kg bw/d), based on
statistically significantly increased hepatoceliutgpertrophy accompanied by increased relative
liver weight at 1200 ppm at week 52 in satelliteugyr and hepatocellular hypertrophy (but
without change in relative liver weight) in mairogp males at week 104. In addition, in males of
1200 ppm group and above (week 52, satellite groMi@V and neutrophils were statistically
significantly decreased and albumin increased. Agaknto consideration the cut off values for
repeated dose toxicity (DSD: 25 mg/kg bw/d, CLPOSTRE 1. < 5 mg/kg bw/d, CLP, STOT
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RE 2: < 50 mg/kg bw/d) and the nature of the obesgeffects, no classification and labelling for
repeated dose toxicity is triggered for fenpyrazsemi

In the_carcinogenicity study in CD-1 mouse (78 v&ethe NOAEL for males is set at 1500 ppm
(176 mg/kg bw/d), based on statistically signifitamigher relative liver weight in satellite and
main group animals accompanied by higher inciderideepatocellular hypertrophy observed in
main group animals, and supported by statisticsiliypificantly increased MCV and MCH and
decreased RBC at 3000 ppm. In females, NOAEL ists2000 ppm (283 mg/kg bw/d), based on
statistically significantly higher relative liver edght in satellite and main group animals
accompanied by statistically significantly incred$epatocellular hypertrophy observed in main
group animals, and supported by statistically $igantly decreased RBC, HB and HCT at 4000
ppm. Taking into consideration the cut off values fepeated dose toxicity (DSD: 25 mg/kg
bw/d, CLP, STOT RE 1: <5 mg/kg bw/d, CLP, STOT REK 50 mg/kg bw/d), no classification
and labelling for repeated dose toxicity is trigggefor fenpyrazamine.

4.7.1.8Summary and discussion of repeated dose toxicityniilings relevant for
classification according to DSD

Effects observed in the subchronic (oral and dérieuadl chronic (oral) studies in rat, mouse and
dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity (for more
details please see 4.7.1.1, 4.7.1.3 and 4.7.1.7).

4.7.1.9Comparison with criteria of repeated dose toxicityfindings relevant for
classification according to DSD

Effects observed in the subchronic (oral and déreuadl chronic (oral) studies in rat, mouse and
dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity (for more
details please see 4.7.1.1, 4.7.1.3 and 4.7.1.7).

4.7.1.10 Conclusions on classification and labelling of reded dose toxicity findings
relevant for classification according to DSD
Effects observed in the subchronic (oral and déreuadl chronic (oral) studies in rat, mouse and
dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity.

4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicitynflings relevant for
classification as STOT RE according to CLP Regulabin

Effects observed in the subchronic (oral and déreuadl chronic (oral) studies in rat, mouse and
dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity (for more
details please see 4.7.1.1, 4.7.1.3 and 4.7.1.7).

4.8.2 Comparison with criteria of repeated dose toxicityfindings relevant for
classification as STOT RE

Effects observed in the subchronic (oral and deyaadl chronic (oral) studies in rat, mouse and
dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity (for more
details please see 4.7.1.1, 4.7.1.3 and 4.7.1.7).
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4.8.3 Conclusions on classification and labelling of refed dose toxicity findings

relevant for classi

Effects observed in the subchronic (oral and dérieuadl chronic (oral) studies in rat, mouse and

fication as STOT RE

dog do not trigger the criteria for classificatiand labelling for repeated dose toxicity.

4.9  Germ cell mutagenicity (Mutagenicity)
Table 20: Summary table of relevant in vitro amdivo mutagenicity studies
Method Dose range Results Reference
In vitro studies
Bacterial assay for gene mutatior 156, 313, 6_25, 125Q, 2500, 50Qnegative _ Kitamoto, S,
(OECD 471) pg/plate (dissolved in DMSQO) | (+/- S-9 mix) 2006a
In vitro mammalian chromosome | Cytotoxicity testing: negative Kitamoto, S,
g o (oL Oy 195 301,781, 156r 313 | (FS9mN) | 2008
625*, 1250*, 2500*, 5000*
png/mL (* Precipitate seen at and
above this concentration)
CA assay 6 hours:
-S9:: 60, 75, 90, 105,
120,135,150 pg/mL
+S9: 20, 40, 80, 120, 160 pg/mL
CA assay 24 hours:
-S9: 2.81, 5.63, 11.3, 22.5, 45,
90 pg/mL
+S9: 40, 80, 120, 160 pg/mL
In vitro Chinese hamster Mutation assay | (4 hours): negative Wollny, H-E.,
V79/HP§gé%cZ§gene mutation | S9 mix: 2.5, 5.0, 10, 20, 30, (+/- S-9 mix) 2007
assay ( ) 40, 50, 60 pg/mL
+ S9 mix: 12.5, 25, 50, 75, 100
150, 175, 200 pg/mL
Mutation assay ll:
-S9 (24 hours): 25, 40, 55, 70,
85, 100, 115, 130 pg/mL
+S9 (4 hours): 20, 40, 60, 80,
100, 120, 140, 160 pg/mL
In vivo studies
Mouse micronucleus test (CD 0, 500, 1000, 2000 mg/kg bw | negative Kitamoto, S, 200]

mice) (OECD 474)

(suspended in Methylcellulose;
single oral treatment)
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4.9.1 Non-human information

4.9.1.1In vitro data
Bacterial assay for gene mutation

Cytotoxicity (range-finding assay):

Cytotoxicity to TA100 was seen at the top dose@¥®bug/plate, with and without S9 mix, but
not at the second highest dose, 2500 pg/plateigiegion was observed at and above 1250
pg/plate without S9 mix and at and above 2500 jatgphith S9 mix. The top dose for each
strain was defined as 5000 pg/plate or the dosanigh cytotoxicity first occurred. Therefore,
5000 pg/plate was chosen as the top dose forrailhstin the main study.

Mutation assay:

The number of revertant colonies, with or witho@tr8ix, was never twice the number of
colonies in that of the solvent control plate. Negaresults were consistent between the range-
finding and main tests. Positive controls all ineldienarked increases in the numbers of revertant
colonies.

Table 21: Results of reverse mutation test indyéaltsystems
Treat- Dose .
ment (na/ Revertant colonies/plate (meantSD)
plate)
Without S9 mix
TA100 TA1535 WPRvrA TA98 TA1537
DF? Main DF Main DF Main DF Main DF Main
0 97+15.6 104+11.0) 6+2.9 9+2.0 21455 16+1|0 2B+] 2746.2 11+3.8 11+3.
156 100+12.3 | 99+11.5 7+2.6 7+4.0 22+4|0  19+4]7 +@F | 27+3.2 7+1.5| 8+3.8
313 93+8.0 94+12.9 7£3.5 7+1.2 23+412  17+4]4 2016 24+3.2 10+£3.8§ 13+6.4
S-2188 625 90+8.7 94+2.6 7£1.5 7+£3.1 19+265 21+7Q1 36+9. 30+£8.4 12+3.5 6+25
1250 91+2.6 90+4.0 5+2.1 6+0.6 16£3.6 19+5.8 30£2.6 425 7£1.5 7+0.0
2500 66+13.1 71+4.0 315 6+1.2 20£1.p 19+£3p 25+9.20+3.2 3+0.6 5+4.5
5000 49+6.4 56+4.7 6+4.9 8+1.0 15+£1.7| 21+4.6 25+4.6 21+2.3 4+1)2 1046
579+ 763+
P 0.01 27.2 28.6 88+4.4| 103+2.1
335+ 372+
0.1 16.0 11.9
Sodium 312+ 326+
azide 0.5 30.4 24.4
9-amino- 520+ | 595+
acridine 80 58.9 89.1
With S9 mix
TA100 TA1535 WPRvrA TA98 TA1537
DF Main DF Main DF Main DF Main DF Main
0 87+11.1 90+£21.6 8+6.6 6+2.3 25+76 24+4)0 38+2.45+3.6 10£3.2 11+4.7
S.0188 156 81+2.5 90+7.5 11+5.4 10+£3.6 29+4|]9 24+2|1 61I+| 34+8.3 8+4.0 12+0.6
313 80+10.4 90+12.5 10+4.2 7+4.0 33£1}5 224318 +642 | 42+10.5| 13+3.4§ 9#4.0
625 78%5.0 82+10.4 10+2.5 6+0.6 30+6{7 21+0{6 HB%| 32+7.0 7+0.0 10+4.7
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Treat- Dose .
ment (ng/ Revertant colonies/plate (mean+SD)
plate)
1250 74+13.5 80+6.1 9+3.6 5+2.3 25+7/8 29+4|9 2A3+| 35+1.2 9+1.7| 8+0.6
2500 52+11.0 56+14.0 10+2.1 8+25 20265 2672 36+4.26+5.9 3+0.6 | 3+1.2
5000 3845.0 424105 | 5+1.0 5+1.2 23+4.0| 194+3.0/ 32+8.4 21+4.4 2+0/6  B+0,
261+ 231+
0.5 34.0 5.5
696+ 653+
2-amino 1 47.5 12.5
anthracene 227+ 202+ 107+ 114+
2 16.5 15.4 13.9 6.8
445+ 424+
10 13.0 317

&_— DF, Dose finding study
P — Precipitate
* - Toxic effects observed

Fenpyrazamine was not mutagenic in the acceptaidtebal reverse mutation assay under the
test conditions.

Test for clastogenicity in mammalian cells

Preliminary cytotoxicity assay:

Marked growth inhibition was seen after exposur€HL cells (+/- S9) to fenpyrazamine. The
dose-response was very steep without S9, from 94r@¥%th at 78.1 pg/mL to 16.2% growth at
156 pg/mL for 6 hours treatment, from 51.3% growatti78.1 pg/mL to 3.8% growth at 156
pa/mL, for 24 hours treatment and somewhat legpstath S9, from 79.8% growth at 78.1
pg/mL to 56.7% at 156 pg/mL, to 6.5% at 313 pg/Piecipitation of test compound was
observed at the beginning of treatment at 156 pgand throughout treatment at 313 pg/mL and
above (6 of 9 doses).

Table 22: Results of cytotoxicity test
Growth rate (%) @
Chemical Dose
-S9 (6-18hY +S9 (6-18hY -S9 (24-0hY
DMSO 1% 100 100 100
19.5 pg/mL 104.1 89.8 71.8
39.1 pg/mL 100.7 83.5 59.9
78.1 pg/mL 94.8 79.8 51.3
fenpyrazamine 156 pg/mL# 16.2 56.7 3.8
313 pg/mL## 2.0 6.5 0.4
625 pg/mL## 0.7 6.6 0.2
1250 pg/mL## 0.8 6.8 0.5
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Growth rate (%) ?
Chemical Dose
-S9 (6-18hY +S9 (6-18hY -S9 (24-0hY
2500 pg/mL## 0.6 4.9 0.3
5000 pg/mLi# 32.3 313 7.1

a) Percentage of the control value

b) Treatment period — recovery period

# Precipitate seen at the beginning of the treatmen

## Precipitate seen at the beginning and at thegtig treatment

Cytogenicity and chromosome analysis:

In the initial 6 hour exposure assay, in the absei&9 a concentration of 135 pg/ml caused
slightly greater than 50% cell growinhibition so this concentration and two lower
concentrations were analysed. In the presence afc®centration of 160 pug/ml caused slightly
greater than 50% growth inhibition so this and tawwer concentrations were analysed. A
marginal increase in the incidence of structurabhgrrant cells was observed at 160 pg/mL in the
presence of S9 mix. There was no other increaieeimcidence of chromosomally aberrant cells
(structural or numerical) observed with or with@®.

In a 24 hour exposure assay, CHL cells without $8evireated with 6 doses, starting with
90 - png/mL and decreasing sequentially by a factor &lles from 90, 45, and 22:51g/mL
were analysed, and showed no increases in thesimoédof structurally aberrant cells or
polyploid cells. This study was considered confitonga of the negative response seen in the
absence of S9 after the 6-hour exposure.

In a repeated 6 hour exposure assay with S9 minguesiposures from 40 — 160 pug/mL, no
increases in the incidence of structurally abercaiis or polyploid cells was observed.

In a repeated 6 hour exposure assay with S9 minguesiposures from 40 — 160 pug/mL, no
increases in the incidence of structurally abercafis or polyploid cells was observed.

A second repeated (confirmatory) 6 hour exposutk &9 mix was performed to check
reproducibility of results. CHL cells were expogedtO, 80, 120, and 160 pg/mL, and slides
from the three highest doses analysed. Growth itnbribwas comparable to previous exposure,
and no increase in the incidence of structuralgrednt cells or polyploidy cells was observed.
The initial observation of a marginal increase wasreproduced in two consecutive
experiments, and was therefore considered an ateidevent with no biological relevance.

Table 23: Results of chromosomal aberration test
Group Dose Rel N Structural Aberrations Polypl
growth No. of Aberrations Cells
with
abs
(ug/mL)| (%) gap | ctb | cte| csb| csg my Tot (%) (%)
I | -gp
6-Hour Exposure, without S9
Control 0 100 200 3 0 0 0 0 0 0 0.0- 0.5
fenpyrazamine 105 71.8 200 2 2 D 0 1 0 3 1.5- 2.0-
120 67.5 200 1 0 0 0 0 0 0 0.0- 2.5-
135 41.9 200 4 5 1 0 0 0 g 3.0- 1.5

45



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

Group Dose Rel N Structural Aberrations Polypl
growth No. of Aberrations Cells
with
abs
(ug/mL)| (%) gap | ctb | cte| csb| csg my Tot (%) (%)
| | -gp
MMC 0.06 88.9 200 8 52 20 0 0 q R 24.0 0.0+
6-Hour Exposure, with S9
Control 0 100 200 1 0 0 0 0 0 0 0.0- 1.5
fenpyrazamine 80 76.1 200 2 1 D D 1 0 2 1.0- 0.5-
120 65.9 200 1 1 0 0 0 0 1 0.5- 2.5-
160° 42.8 200 3 6 9 0 0 1 25 6.5+ 0.5-
CP 10 66.6 200 6 42 5( (0 1 ( 93 35.0+ 3.0-
24-Hour Exposure, without S9
Control 0 100 200 1 0 0 0 0 0 0 0.0- 0.5
fenpyrazamine 22.5 73.3 200 1 ? D 0 0 0 2 1.0- 1.0-
45 62.6 200 2 2 0 0 0 0 2 1.0- 0.5
90 47.7 200 4 3 0 0 0 0 3 1.5- 0.5
MMC 0.02 80.7 200 10 23 14 0 2 @ 39 16.0r+ 1.0-
6-Hour Exposure, with S9, first repeat
Control 0 100 200 0 1 0 0 1 0 2 1.0 1.0;
fenpyrazamine| 40 86.3 200 2 2 B D 0 0 5 1.0- 0.0-
80 78.3 200 1 4 0 0 0 0 4 1.5- 0.5
120 69.7 200 2 2 0 0 Q 0 2 1.0- 0.5-
160° 39.3 165# 3 1 4 0 0 0 5 3.0- 1.2#¢
CP 10 65.0 200 6 38 38 Q D 1 86 28.59+ 0.0-
6-Hour Exposure, with S9 (Confirmatory Assay)
Control 0 100 200 1 4 0 0 0 0 4 2.0- 0.0
fenpyrazamine 80 74.7 200 2 K D D 0 0 3 1.5- 3.0-
120 60.9 200 2 2 1 0 Q 0 3 1.5- 1.0
160 33.9 200 4 6 6 0 0 0 12 4.5- 0.0-
CP 10 54.4 200 8 108 86 0 D 0 189 52.5+ 0.0-

# - One hundred cells were not available becausexadity

- Negative, + Positive, £ Marginal as determinecthteria of Ishidate

P — Precipitation observed at the beginning of tkgeeiment
Rel growth — % of controls, cytotoxicity
Ctb — chromatid break

Cte — chromatid exchange
Csb — chromosome break

Cse — chromosome exchange

Mul — multiple aberrations (scored as 10 aberralion
Tot — total aberrations including gaps
Polypl — polyploid cells and cells with endoredeption

Fenpyrazamine has no potential to induce chromosomal aberrations in Chinese hamster lung cells in
culture under the conditions tested.

Gene mutation assay with mammalian cell

Preliminary cytotoxicity assay
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Fenpyrazamine caused significant cytotoxicity, iihias stronger without S9 mix. In the pre-
test 1 cell survival was reduced to 10% at 27.3nkghithout S9 mix and to less than 10% at
109.4 pg/mL with S9 mix after 4 hour treatment.ekf24 hours of treatment cell survival was
reduced to less than 10% at 109.4 pg/mL withoutP8&-test 2 was conducted to determine
consistency and set doses for the main study. Aftesurs of treatment cell survival exceeded
10% using 40.8 pg/mL as the maximum dose withoun&9 and 150 pg/mL with S9 mix. After
24 hours 25% cell survival was observed at 100 jLghithout SO mix. Precipitation or turbidity
was noted at and above 218 pg/mL.

Mutation assays:

Main assay | (4 hour treatment): Eight doses f&of+ 60 pg/mL were chosen for treatment
with S9 mix, and the five treatments from 10 — Bfdnpl. were selected for evaluation. Eight
doses from 12.5 — 200 pg/mL were chosen for tre@tnvghout S9 mix and the five treatments
from 12.5 — 100 pg/mL were selected for evaluatidre maximum dose was selected based on
cytotoxicity.

Main assay Il (4 and 24 hour treatment): Eightedasom 25 — 130 pug/mL were chosen for
treatment with S9 mix, and doses from 25-85 pg/nekenselected for evaluation. Eight doses
from 20 — 160 pg/mL were chosen for treatment witl®0 mix, and doses from 20 — 100 pg/mL
were selected for evaluation. The maximum doseagam selected based on cytotoxicity.

Negative and positive controls were within the estpé historical range. Additionally, mutant
frequencies for all treatment groups remained wehin the historical range of negative and
solvent controls. The induction factor exceededlineshold of three times comparing to the
corresponding solvent control in culture 2 of thaiMassay Il at 40 and 85 pg/mL (but not at the
concentrations of 55 and 70 pg/mL) without S9 niiis effect was judged to be based on a low
solvent control value since no concentration-relaerease was found, and the mutation
frequency for these cultures was within the hisedrrange of controls (year 2000 to 2005).
While in the historical control data for solvenethumber of mutant colonies pef’ Hlls ranges
between 0.6 and 31.8, the number of mutant colgeed§ cells at 40pg/mL fenpyrazamine in
this study was 14.3 and at 85.0 pg/mL it was 1Ba&ed on a lack of consistency with the first
culture, and the lack of increase in mutation festpy, the increased induction factor in the
second culture was not considered treatment-related

Table 24: Results of In Vitro Mammalian Gene Miaat(\V79-HPRT)
Substance | Dose Relative cloning Relative cloning Mutant colonies per | Induct. Induct.
efficiency | - efficiency Il - 10° cells factor factor
survival viability
(ng/mL) | Culture | Culture | Culture | Culture | Culture | Culture | Culture | Culture
1 2 1 2 1 2 1 2
Main Assay | (without S9, 4 hours)
Negative 0 100 100 100 10( 5.4 5[7 - -
control
Solvent 0 100 100 1009 10( 3 40 1/0 1.0
control
(DMSO)
Positive 150 87.1 91.7 59.1 1238 754 62.7 14.0 1.1
control
(EMS)
fenpyrazam 25 100.1 96.5 # # # t 3
ine 5 107.3 101.3 # # # # t #
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Substance | Dose Relative cloning Relative cloning Mutant colonies per | Induct. Induct.
efficiency | - efficiency Il - 10° cells factor factor
survival viability
(ng/mL) | Culture | Culture | Culture | Culture | Culture | Culture | Culture | Culture
1 2 1 2 1 2 1 2
10 98.9 100.9 84.1 102.p 8|1 4.8 1.0 1.0
20 74.6 78.2 104.7 88.8 28 5.1 Q.4 1.0
30 43.7 36.1 71.1 103.8 89 2\3 1.1 5
40 19.3 19.6 65.4 94.8 7/4 312 g.9 0.6
50 2.8 0.8 19.7 73.4 1.6 07 0.2 0.1
60 0 0 ## ##H #i HH #it Hit
Main Assay | (with S9, 4 hours)
Negative 0 100 100 100Q 10( 6.3 97 - -
control
Solvent 0 100 100 100Q 10( 3 91 1/0 1.0
control
(DMSO)
Positive 2 43.4 33.7 32.2 7% 2362/4 568 294.6 6p.4
control
(DMBA)
fenpyrazam 12.5 95.9 96.5 109.1 102;8 311 6.9 4 0.8
ine 25 97.6 101.1 116.4 121)6 6|1 9.4 0.8 1.0
50 94.6 100.1 119.9 1081 6(2 9.1 0.8 1.0
75 88.2 92.1 130.3 138.1 7|5 7.7 0.9 D.8
100 11.1 16.1 129.1 100.5 10,5 12.3 1.3 1.4
150 0.1 1.3 1 #f #at #t it ##
179 0 0.2 ## ##H ## #it #it Hit
200 0 0 #it ## #H# #H# i #it
Main Assay Il (without S9, 24 hours)
Negative 0 100 100 100 10d T 4.p - -
control
Solvent 0 100 100 100 100 4.5 38 1|0 1.0
control
(DMSO)
Positive 75 102.8 96.3] 86 92.7 1512 128.3 21.7 30.8
control
(EMS)
fenpyrazami 25 93.5 103 110 99.4 123 10(4 2.7 27
ne 40 112.1 102.6 105.4 1071 716 14.3 1.7 B.7
55 84.5 85.2 100.3 117.p 1i8 4.6 Q.4 1.2
70 101 84.2 111.7 126.8 5]1 2|2 11 .6
85 18.9 30.5 105.9 95.7 1041 17.6 2.2 1.6
100 0 0 H# #H# #H ## #it Hit
115 0 0 #it #H ## ## #it Hitt
130 0 0 #it #H ## ## #it Hitt
Main Assay Il (with S9, 4 hours)
Negative 0 100 100 100 100 3.4 56 - -
control
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Substance | Dose Relative cloning Relative cloning Mutant colonies per | Induct. Induct.
efficiency | - efficiency Il - 10° cells factor factor
survival viability
(ng/mL) | Culture | Culture | Culture | Culture | Culture | Culture | Culture | Culture
1 2 1 2 1 2 1 2
Solvent 0 100 100 100 100 77 54 1|0 1.0
control
(DMSO)
Positive 2 35.8 38.2 58.8 46.7 12468 1380 162.6 254.1
control
(DMBA)
fenpyrazami 20 92.1 107.8, 80.3 8 128 4(8 1.7 0.9
ne 40 99.4 107.2 110.7 94.9 5 5|3 0.6 1.0
60 92 103.1 98.§ 74.9 8.p 1/5 11 Q.3
80 66.8 88.6 114 85.4 8.p 318 11 Q.7
100 16.7 16.4 1244 78.9p 5/6 312 Q.7 6
120 0 0 #it #H ## ## #it #Hitt
140 0 0 Hi# #H# #H ## #it Hit
160 0 0 #it #H ## ## #it #Hitt

Relative: as % of controls

P — Precipitate

# - Culture was not continued, five higher conceittrns were selected to be evaluated at the erfteoftperiment
## - Culture was not continued due to strong tofieces

In thein vitro mutagenicity study fenpyrazamine did not induceegmutations at the HPRT
locus in V79 cells.

4.9.1.2In vivo data
Micronucleus test in mice after oral administration

In confirmation of the initial toxicity test, no oe died as a result of administration of
Fenpyrazamine and the only treatment-related effastdecreased spontaneous activity and
ptosis at the highest dose in males 2.5 hours aft&ing.

There was no dose-related increase in micronuslairasult of fenpyrazamine administration.
The positive control showed appropriate increasaigronuclei formation to validate the
sensitivity of the assay.

There was no decrease in the PCE/(PCE+NCE) rdato etposure to fenpyrazamine or the
positive control. Although no change in the PCE/N@fo was found, observation of clinical
signs in top-dose animals infers systemic absanp#alditionally the exposure of bone marrow
to test substance was confirmed in ADME studiesiinshowing presence of fenpyrazamine in
bone marrow after administration of low (3mg/kg kamd high (300 mg/kg bw/d) dose from 0.25
hours to 72 hours post administration.

Table 25: Results dfh Vivo Micronucleus Test

Treatment Dose Sampling time Micronucleated PCE PCE ratio
(mg/kg) (hr) (%, mean+ SD) (%, meant SD)

Control 0 24 0.20£0.071 48.0+4.95
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fenpyrazamine 500 0.18+0.091 50.316.57
1000 0.13+0.076 52.8+4.47
2000 0.13+0.057 54.5+4.32
Cyclophosphamide 60 2.45+0.966** 49.2+2.06
Control 0 48 0.16+0.089 48.4+5.69
fenpyrazamine 2000 0.23£0.057 47.945.47

PCE - polychromatic erythrocytes; NCE — normoctatiererythrocytes
**n<0.01 significantly different from control

Micronuclei: 2000 PCE were examined from each ahima

PCE ratio: PCE/(PCE+NCE), 1000 erythrocytes examirmd fach animal

Fenpyrazamine did not cause an increase in nunilmicoonucleated PCE in male mice.

4.9.2 Human information

No human information.

4.9.3 Other relevant information

No other relevant information.

4.9.4 Summary and discussion of mutagenicity

Fenpyrazamine was tested in a sufficient ranga weitro andin vivo mutagenicity assays
measuring different mutagenic endpoints like gemgation in bacterial and mammalian cells and
clastogenicityin vitro as well as am vivo micronucleus test in mice.

The results of all these studies mentioned show tieamutagenic potential attributed to
fenpyrazamine under the test conditions used catebeed.

4.9.5 Comparison with criteria

No genotoxic effects were observed in studies ¥etipyrazaminen, neither in vivo norin vitro
studies (according to both DSD and CLP).

4.9.6 Conclusions on classification and labelling

There is no evidence of genotoxic potential of fgapamine, therefore, no classification and
labelling is proposed.
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4.10 Carcinogenicity

Table 26: Summary table of relevant carcinogeyisitidies

Method Dose levels / NOAEL /Effects | Remarks Reference

Rat oral via diet, 104 weeks 0, 100, 300, 1200, 2400 ppm | HanRcc:WIST(SPF)| Sommer, E.W.,
(OECD 453) equivalent to rats 2009a

0, 4.25,12.7,51.9 and 107
mg/kg bw/day (males)

and

0, 5.29, 15.6, 63.6 and 130
mg/kg bw/d (females)

NOAEL:
12.7 mg/kg bw/d (males)
15.6 mg/kg bw/d (females)

Main effects:

- 1 hepatocellular hypertrophy
- 1 relative liver weight?

- | MCV and neutrophils?

- 1 Albumin &

-1 GGT

- Shortened prothrombin time
and decreased MCH and MCV

?

Hepatocarcinoma and thyroid
follicular carcinoma at 2400
ppm (107 mg/kg bw/d) in
males, but no human relevancg

Purity: 94.7%

Mouse oral via diet, 78 weeks
(OECD 451)

0, 100, 1500 and 3000 ppm in
males and

0, 100, 2000 and 4000 ppm in
females

equivalent to

0, 11.1, 176 and 349 mg/kg
bw/d in males and

0, 13.9, 283 and 552 mg/kg
bw/d in females

NOAEL:
176 mg/kg bw/d (males)
283 mg/kg bw/d (females)

Main effects:

- 1 absolute and relative liver
weightdQ

- 1 hepatocellular hypertrophy

CD-1, Crl:CD1(lcr)
mice

Purity: 94.7%

Sommer, E.W.,
2009b
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32

-1 MCV and MCHZ&
-] RBCJ

- | RBC, HB and HCT?

No oncogenic potential

Study for Mode of Action Analysis
for Rat Liver and Thyroid Tumors
by S-2188: Evaluation for time
course alteration mainly focusing
on hepatocellular proliferation,
liver enzyme induction and thyroi
hormone

(No appropriate guideline
existing)

5 2400 ppm:
1 abs. and rel. liver weight aftel
3, 7 and 14 days
Enlarged liver after 3, 7 and 14

j days
1 centrilobular hepatocellular
hypertrophy after 3, 7 and 14
days
1 hepatic CYP2B activity after
3, 7 and 14 days
1 hepatic T4-UGT after 3, 7 an
14 days
1 replicative DNA synthesis
after 3 days ang after 7 and 14
days
1 abs. and rel. thyroid weight
after 7 and 14 days treatment
1 thyroid follicular cell
hypertrophy after 3, 7 and 14
days
1 TSH after 3, 7 and 14 days
| Tz after 3 and 7 days
| T4 after 3, 7 and 14 days

Wistar
(BriIHan:WIST@Jcl(
GALAS) male rats

Purity: 94.7%

Kondo, M., 2010

In vitro evaluation for role of 1 expression of CAR, CYP2B1| Primary hepatocyteg Yamada, T.,
nuclear receptor CAR in S-2188-| UGT1A, and UGT2B1 from single male 2010a
induced mRNA expression of Wistar (Han/RCC)
CYP2B1, UGT1A, and UGT2B1

Purity: 94.7%
(No appropriate guideline existing)
An evaluation of the human Position paper on non-relevange- Yamada, T.,
relevance of the liver and thyroid| of liver and thyroid tumours in 2010b

tumors observed in male rats
treated with fenpyrazamine (S-
2188) based on mode of action

rats for humans (Phenobarbital
MOA)

Position paper

4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral
Rats
Reference: Combined chronic toxicity/oncogenicity (feedingddy in the Wistar r:

Author(s), year: Som

mer, E.W.: 2009a
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Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0042

number:

Guideline(s): OECD 453, EPA OPPTS 870.4300, Jamal#s-F 12 Nousan 8147,
Directive 88/302/EC Part “Combined chronic toxicity/carcinogenicit

GLP: Yes (laboratory certified by National Authgjit

Deviations: No

Validity: Yes

Material and methods:

Test Material S-2188 Technical Grade
Lot/Batch: 030-050914-1G
Purity: 94.7%
Stability of test compound: Expiry date after the end of the study
Vehicle: None. Test material was mixed directlyidiet.

Test animals:

Species: Rat

Strain: HanRcc:WIST(SPF)

Age: 6 weeks at start of treatment

Weight at dosing: 87.8 — 124.6 g (males) and 76.2 — 103.8 g (females)
Source: Harlan Laboratories Ltd, Fullinsdorf, &erland

Diet: Kliba Nafag 3433 rat maintenance pellet di

Group allocation: Main groups (A): each 50 maled 80 females

Satellite groups (B): each 20 males and 2Gfem

The purpose of the study was to assess the chimnaty as well as carcinogenic potential of
fenpyrazamine when administered to rats in thedfl®r at least 52 weeks in the satellite groups
and at least 104 weeks in the main study groups.

Animal assignment and treatment:

Diet containing fenpyrazamine was offered to 58 par sex in the main groups for 104 weeks
and to 20 rats per sex in the satellite group®2oweeks. Animals were caged in groups of 5.

Diet preparation and analysis:

Fresh batches of the feed pellets for this studevweepared weekly up to week 17 and every 2
week thereafter, with a constant concentration (pghmoughout the feeding duration. The test
item was weighed into a tared glass beaker ontaldeiprecision balance, briefly milled and
mixed with microgranulated feed. Water was addeaidgelleting. The pellets were dried with
air for approximately 48 hours before storage. Heethe animals of control group was
prepared similarly without the test item.

Stability of the test item in pelleted rodent ferals investigated during a previous 90-day
feeding study. The test item was found to be stéla period of 21 days.
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Table 27: Mean test substance intakes (mg/kg bw/d)
Diet concentration Daily intake (mg/kg bw/d)
Group
(ppm) Male Female
1 (Control) 0 - -

2 100 4.25 5.29
3 300 12.7 15.6
4 1200 51.9 63.6
5 2400 107 130

Clinical observations:

Animals were checked for viability/mortality twickily. Moribund animals were sacrificed and
subjected to necropsy. Clinical signs were obseatdelast once daily and a detailed clinical
examination including palpation for tissue massas performed weekly on each animal outside
the home cage.

Food consumption and body weight:

Food consumption and body weight was measuredwae&ly during acclimatization and
treatment up to week 13, and every two weeks tfierea

Functional observational battery:

A functional observation battery based on a modifrevin screen was recorded in all rats of
satellite groups during week 49. Rats were obseiwmetiventy-nine parameters covering
appearance, motor activity, behaviour, respirataod reflexes. In addition, quantitative data on
grip strength (strain gauge) were measured.

Following parameters were examined:

Appearance — piloerection, salivation, hunchedyrest

Motor — ataxia, tremor/twitching, prostration, diing, spasm

Behaviour — hyperactivity, somnolence, increasquaation, reduced grooming, vocalisation
Respiration — dyspnea, tachypnea, bradypnea

Reflexes — blink, pinna, iridic light reflex, pusifi (hind leg), pain response, startle/hearing

Miscellaneous — lacrimation, limbs cyanotic, mydes, miosis, exophthalmos, reduced muscle
tone

Locomotor activity was measured quantitatively ieek 49. Activity of the animals was recorded
for 10-minute intervals over a period of 60 minudesl as total activity over 60 minutes.

Ophthalmoscopy:

Ophthalmoscopic examinations were performed oarathals during acclimatization and on all
surviving satellite group animals of the controtidmgh dose group during week 51. As no test
item related lesions were detected, animals ofaveand intermediate dose groups were not
examined at week 51.
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Haematology, clinical chemistry and urine analysis:

Satellite group

Blood and urine samples for clinical laboratoryastigations (haematology, clinical
biochemistry, and urine analysis) were collecteanfrall satellite groups animals in weeks 13, 26
and 52. These animals were fasted for approxima&lyours before blood sampling but water
was provided. The samples were collected earlgenatorking day to reduce biological variation
caused by circadian rhythms. Blood samples wenerdfeom the retro-orbital plexus under
isoflurane anesthesia.

The following parameters were examined in satefiitip rats: erythrocyte count,
haemoglobin(HGB), haematocrfHCT), mean corpuscular volum@ICV), mean corpuscular
haemoglobin(MCH), mean corpuscular haemoglobin concentra{igtf€HC), reticulocyte
count, total and differential leukocyte count, (ttephils, eosinophils, basophils, lymphocytes,
monocytes, large unstained cells), and thrombooyteit. Coagulation parameters of
prothrombin time and activated partial thrombopiagtne were measured.

Samples for clinical chemistry parameters includgdcose, urea, creatinine, bilirubin (total),
cholesterol (total), triglycerides, phospholipidspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase (ALP), gaglotamyl transferase (GGT), sodium,
potassium, chloride, calcium, phosphorus (inorganatal protein, albumin, globulin, and
albumin/globulin ratio. Data on bilirubin (total) females and phospholipids in both sexes at 52
weeks were missing.

Urine samples were collected using metabolism ¢afyesg the overnight fasting period.
Volume, relative density and osmolality were meadwand colour and appearance recorded. The
following urine components were investigated semargitatively using a test strip analyzer: pH,
protein, glucose, ketones, urobilinogen, bilirutenythrocytes and leukocytes. After
centrifugation, the urine sediment was examinedasmopically and classified as to number of
blood cells (RBC and WBC), epithelial cells (squarsiaenal, transitional), crystals (triple
phosphate, calcium oxalate, uric acid, unident)fiatd casts.

Main group

Blood samples were collected from all main grouprats during weeks 78 and 104, without
fasting, for haematology investigations only (regliloaumber of parameters: erythrocyte count,
total leukocyte count and differential leukocyteint).

Sacrifice and pathology:

Animals found in poor health or moribund were dad once found. Surviving satellite group
animals were sacrificed on completion of 52 wedlseatment. Surviving main group animals
were sacrificed after completion of 104 weeks eatment. Animals were sacrificed by
exsanguinations under pentobarbitone anaesthesia.

All animals, either found dead or sacrificed, weubject to detailed necropsy and collection of
tissues. The following tissues were collected fiedhanimals and fixed in neutral phosphate
buffered formaldehyde:

Adrenal glands Ovaries
Aorta Pancreas
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Bone (sternum, femur including joint) Pituitary gland

Bone marrow (femur, sternum) Preputial/clitoral gland*

Bone marrow smear* Prostate gland

Brain (cerebrum, cerebellum, medulla/pons) Rectum

Carcass* Salivary glands — mandibular, parotid*, sublingual
Cecum Sciatic nerve

Colon Seminal vesicles

Duodenum Skeletal muscle

Epididymides (fixed in Bouin’s solution) Skin

Esophagus Spinal cord — cervical, midthoracic, lumbar
Eyes w/optic nerve (fixed in Davidson’s solution) Spleen

Harderian gland (fixed in Davidson’s solution) Stomach

Head, remaining Testes (fixed in Bouin’s solution)

Heart Thymus

lleum, with Peyer’s patches Thyroid (including parathyroid)

Jejunum, with Peyer's patches Tongue

Kidneys Trachea

Larynx Urinary bladder, inflated w/formalin at necropsy
Lacrimal gland, exorbital* Uterus with cervix

Liver Vagina

Lungs, inflated with formalin at necropsy Gross lesions and tissue masses (tumours)

Lymph nodes (mesenteric, mandibular)
Mammary gland area

Nasal cavity with nasopharynx & paranasal sinus
*Not processed for histopathology

Adrenals, brain, heart, liver, thymus, kidneysespl, testes, epididymides, prostate gland,
ovaries, uterus, and thyroid were weighed fronaaiinals of the satellite groups at interim
sacrifice and from all surviving animals of mairogp at terminal sacrifice.

For histological examination samples of all organd tissues were processed and embedded, and
cut at a thickness of 2-4 microns. Sections waxmstl with haematoxylin and eosin or special
stains as noted. Histological examination was cotetlion:

- All organs and tissues from animals which died eravfound moribund during the study;

- All organs and tissues from control and high daseals at scheduled sacrifice (satellite and
main group)

- All gross lesions (in any animals)
- Target tissues in all groups

In the liver and thyroid of both sexes at the higise group test substance related morphologic
changes were detected. Therefore, liver and thyrord the mid- and low dose groups were also
examineg.

Findings:

Mortality and clinical observations:
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In general, mortality data did not reveal any statally significant differences between control
and treated groups. However, the mortality of male®00 ppm at the end of the study was
slightly higher than in control group (the surviveds 85% of control group).

In the satellite group only one female of 100 ppaug died, but the cause of death could not be
determined (not considered treatment related).

Table 28: Mortality in satellite and main group
Males Females
Diet concentration 0 100 300 1200| 2400 0 100 300 1200  24p0
(ppm)
Mortality (satellite

0/20 0/20 0/20 0/20 0/20 0/2( 1/20 0/20 0/20 0/20
group)

Mortality (main group) | 10/50 | 13/50 | 13/50 | 8/50 | 16/50 | 11/50 | 13/50 | 14/50 | 11/50 | 8/50
- % survived until

sacrifice 80% 74% | 74% | 84% | 68% 78% | 74% 72% | 78% | 84%
- % of control
(survival rate) (85%)

There was no treatment-related distribution oficihsigns, neither in satellite nor in main group
animals. All clinical signs recorded were thosadgjly seen in rats in studies of this nature. The
incidence, onset and location of palpable noduhesraasses did not distinguish treated groups
from their respective controls.

Food consumption, body weight and body weight gain:

In the satellite groups, no effects on food constiimnp body weight and body weight gain were
observed during the study and after 52. In the rgeonp, food consumption did not appear
disturbed by treatment after 104 weeks but theadverean body weight at 2400 ppm was
significantly decreased in males and females (1(Gahéo12.6%, respectively). The mean body
weight in males and females was statistically $igguntly lower compared to control group from
week 4 and week 5, respectively, throughout thdyst8tatistically significant impairment of

body weight gain up to week 104 was seen amonglésmeceiving 2400 ppm (-17.3%
compared to control) but was less pronounced iresnai 2400 ppm group (-7.3% compared to
control). For males, no statistically significaatiuction in body weight gain was observed during
the study and at week 104, while the significadution in body weight gain in females of 2400
ppm group was observed from week 5 to the endeostiardy but was transient in females of 1200

ppm group.

Table 29: Food consumption, body weight and bodight gain in satellite and main group animals

] ) Males Females
Diet concentration

(ppm) 0 100 | 300 | 1200 2404 0 100 300 1200  24p0

Satellite group

Overall food
consumption 21.1 21.8 22.1 21.3 21.7 15.%5 16.0 15|8 15.6 15.4
(g/animal/d)

57



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

Mean body weight
5;2; ody Welght, Wee 576 | 606 | 618 | 583| 577| 318 319  31F 297 296
Weight gain, weeks 0 -
elght gain, weeks 283 | 300 | 300| 289 200 153 150 156 138 133
52 (%)
Main group
Overall food
consumption 210 | 21.7| 212| 214 209 155 160 15)8 156 15.4
(g/animal/d)
Mean body weight, wee
104 623+ 360%
o é?lomrol 693 | 710 | 674 | 703 | 412 | 399 | 412 | 301 | T
%% ] )
+25)| (2.7) | (+1.4 3.2) | (0.0) | (5.1
(25)| (27) | (14| o (32| 00) | (52 | 0
Weight gain, weeks 0 +
104 (% 187
y éf "C)Omrol 354 | 356 | 346 | 363 | 328 | 226 | 221 | 221 | 209 |
0 +0.6) | (2.3) | (+2.5)| (-7.3) (22| (22) | (75) | 7o

* P<0.05 different from control by Dunnett’s test ** P<0.01 different from control by Dunnett’s test

Functional observational battery:

FOB performed in week 49 in all satellite groupraais revealed no substance related
behavioural effects. Grip strength in the hind lgndf females in 2400 ppm group was
statistically significantly decreased. No effecera/seen at grip strength of fore limbs, neither in
males, nor in females. The motor activity in fensadé 300, 1200 and 2400 ppm was statistically
significantly increased.

Table 30: Grip strength and locomotor activityvatek 49

Males Females
Diet concentration (ppm) 0 100 300 1200 240 0 100 300 1200 | 2400
Grip strength (hind), kg 0.76 0.74 0.73 0.75 0.66 .580| 0.60 0.55 0.52| 0.49*
Grip strength (fore), kg 0.87 0.89 0.8y 0.80 0.91 .880| 0.71 0.83 0.77 0.73
Motor activity, (distance| g,5 | 5yg | 594 | 317¢ | 512 | 724 | 886 | 990* | 996* | 1058
arbitrary units)

* P<0.05 different from control by Dunnett’s test ** P<0.01 different from control by Dunnett’s test

Ophthalmoscopy:

Ophthalmoscopic examination performed in week 5daiellite animals of the control and high
dose groups did not reveal any treatment relatiedtst

Haematology, clinical chemistry and urine analysis:

Haematology - Satellite group:
Week 13:

13 weeks after treatment no effects on haematgbaggmeters in males of any treatment group
were observed. In females, a statistically sigaiitcdecrease in MCV and MCH and a
statistically significant increase in platelets ahdrtening of prothrombin time in 1200 and 2400
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group were observed. At 300 ppm in females, deergaBICV and increase in platelets were
within the HCD from 2002 to 2007 from the same labory. Decrease in MCH and shortening
of prothrombin time were within the HCD from 20@22007 from the same laboratory but were
above the HCD at 1200 and 2400 ppm

Week 26:

26 weeks after treatment a statistically signiftadecrease in eosinophiles and neutrophiles was
observed in males of 2400 ppm group, but no suettsfwere seen in females. A statistically
significant increase in platelets was observed atesnof 2400 ppm, but this effect, seen in
females after 13 weeks was not further observdemales after 26 weeks. Prothrombin time was
statistically significantly longer in males of 24ppm group but statistically significantly
shortened in females of 300, 1200 and 2400 ppmpgrbioe significantly shortened prothrombin
time at 300 ppm in females was within the HCD fr20®2 to 2007 from the same laboratory, but
above the HCD at 1200 and 2400 ppm.

Week 52:

Haemoglobin and haematocrit were statistically ificemtly decreased in females of 2400 ppm
group after 52 weeks of treatment. Mean corpusadlme (MCV) was reduced in males of
1200 and 2400 ppm groups, while this effect wasseeh as dose dependent effect in females.
Mean corpuscular haemoglobin (MCH) was statistycsiljnificantly reduced in males of 2400
ppm and in females of 1200 and 2400 ppm group.¥phils were reduced in males of 1200 and
2400 ppm but no such effect was observed in femBlaselets were increased in females of 300,
1200 and 2400 ppm and prothrombin time shortendéehmales of 1200 and 2400 ppm groups,
however, all these values were within the HCD fifioam 2002 to 2007 from the same laboratory
. No effects on platelets and prothrombin time waeygerved in males after 52 weeks of
treatment.

All other changes were temporary and/or lackingase response relationship, and therefore not
substance related.

Table 31: Haematology parameters in the satgjfibeips at weeks 13, 26 and 52
Males Females

Diet concentration (ppm) | 0 | 100 | 300 | 1200 2400 o] 10d 300 | 1200 | 2400
Haematology (week 13)

MCV (fl) 51.0 50.4 50.5 50.0 49.6 53.8 534 52. 52.0** | 52.5*
MCH (fmol) 1.08 1.08 1.08 1.06 1.04 1.18 1.1y 1.151.13* | 1.14*
Platelets (g/l) 966 936 952 963 1026 914 956 10031022* | 1049**
Prothrombin time (rel. 1) 0.81 0.82 0.82 0.838 0.716 0.84 0.85 0.85 | 0.90+ 0.92+
Haematology (week 26)

Neutrophiles (g/l) 1.68 1.53 1.52 1.3 1.23* 0.63 0.77 0.82 0.62 0.75
Eosinophiles (g/l) 0.14 0.13 0.11 0.11 0.10* 0.06 0.07 0.07 0.07 0.07
Platelets (g/l) 905 938 953 992| 1032** 909 939 1003 992 991
Prothrombin time (rel. 1) 0.88 0.86 0.87 0.8Y 0.83+ 0.81 0.84 | 0.87+ 0.93+ 0.94+
Haematology (week 52)

HGB (mmol/l) 10.1 10.2 9.9 9.9 10.1 9.9 9.7 9.8 9.y 9.5**
HCT (%) 42 42 41 41 43 40 40 41 40f 39*
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Males Females
Diet concentration (ppm) 0 100 300 1200 2400 0 100 300 1200 2400
MCYV (fl) 47.9 47.0 47.8 | 45.9* | 45.4* 515 51.2 50.7 | 49.7** 50.3
MCH (fmol) 1.14 1.13 1.15 1.10| 1.08** 1.26 1.25 1.23 | 1.21* | 1.22*
Neutrophiles (g/l) 2.06 1.86 1.57| 1.44* 1.44* 0.90 0.78 0.92 0.86 0.84
Platelets (g/l) 859 862 884 933 892 758 850 891** | 900** 875*
Prothrombin time (rel. 1) 0.80 0.78 0.78 0.78 0.82 0.75 0.73 0.74 | 0.79+ 0.82+

* P<0.05 different from control by Dunnett's test + P<0.05 different from control by Steekst
** P<0.01 different from control by Dunnett’s test ++ P<0.01 different from control by Steekst

Haematology - Main group:

In main group animals only erythrocyte count, té¢éalkocyte count and differential leukocyte
count were performed after 78 and 104 weeks ofrtreat.

No differences in any measured haematology paramete observed between control and
treated groups at the end of the study (week 104).

At week 78, lymphocyte count was statistically gigantly decreased in all female treated
groups, while no effects on males were observeaveder, at termination of the study (week
104) no statistical differences were observed aagentChanges in leucocyte, basophiles and
monocyte count are considered not substance rddateztl on lacking in dose response
relationship.

Table 32: Haematology parameters in the main gratpveek 78

Males Females
Diet concentration (ppm) | 0 | 100 | 300 | 1200 2400 o] 10d 300 | 1200 | 2400
Haematology (week 78)
Leucocytes (g/l) 6.43 6.51 6.25 6.57 6.62 4.15 3.893.43* | 3.71* 3.73
Basophiles (g/l) 0.04 0.04 0.04; 0.03* 0.03 0.02 0.02 | 0.02** 0.02 0.02**
Lymphocytes (g/l) 4.41 4.22 4.15 4.34 4.2% 2.83 2.45* 2.17*% | 2.43* | 2.42*
Monocytes (g/l) 0.15 0.19 0.15 0.18 0.18 0.1 0.11 0.09 0.10 | 0.09*

* P<0.05 different from control by Dunnett’s test P<0.01 different from control by Dunnett’s test

Clinical chemistry — Satellite group only:
Week 13:

13 weeks after begin of the treatment glucose auret®on and urea was significantly decreased
in females of 2400 ppm, without any effects in realkotal bilirubin was statistically

significantly increased in males of 1200 and 24pthpTriglycerids were significantly increased
in females of 2400 ppm, while the significant desein males of 1200 ppm only is regarded as
incidental finding. ASAT and ALAT were decreasedihmale treated groups and achieved a
statistical significance in males of 2400 ppm grdapdium and chloride concentration was
statistically significantly higher in males of 3AX®00 and 2400 ppm groups, where in females
the increase in sodium concentration was showe ttdttistically different from 1200 ppm
indicating dose relationship.

Week 26:

26 weeks after begin of treatment glucose conceortran females of 2400 ppm group was still
significantly decreased. Creatinine was signifibargduced in males and females of 2400 ppm
groups. While total bilirubin was reduced in aldted males but without statistical significance,
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it was significantly decreased in females of 3@)Aand 2400 ppm groups. ASAT and ALAT
were still lower in all treated groups and sigrafitly reduced in males of 1200 and 2400 ppm,
and in 100, 300 and 2400 ppm females (ASAT) ar@Dilhand 2400 ppm females (ALAT).
Calcium, sodium and albumin were significantly gased in males of 2400 ppm, without effects
in females. Globulin concentration was significgmticreased and A/G ratio significantly
decreased in females of 2400 ppm.

Week 52:

At week 52 glucose concentration was significaimttyreased in all treated female groups and in
males of 100 and 1200 ppm and significantly de@@#s males of 2400 ppm group (no dose
relationship could be observed). As after 26 wetlescreatinine was significantly reduced in
males and females at 2400 ppm. Cholesterol levelsigmificantly increased in females at 1200
and 2400 ppm, but no effects were observed in m&é§ and ALP were statistically
significantly increased in males of 2400 ppm, iatiltg hepatobiliary toxicity. Sodium, chloride
and potassium concentrations were significantlygased in all treated male groups (sodium), in
males of 300, 1200 and 2400 ppm (chloride) andatemof 2400 ppm (potassium). Total protein
was significantly increased in males of 2400 ppm ianfemales of 300, 1200 and 2400 ppm,
indicating severe hepatocellular dysfunction. Allaiconcentration was significantly higher in
males and females of 1200 and 2400 ppm. Globuliceatration was statistically significantly
higher in females of 2400 ppm group comparing teti@d animals (indicating dose relationship)
but not in males.

Table 33: Clinical chemistry parameters in thelite groups at weeks 13, 26 and 52

Males Females
Diet concentration (ppm) | 0 | 100 | 300 | 1200] 2400 o] 104 300 | 1200 | 2400
Clinical Biochemistry (week 13)
Glucose (mmol/l) 4.79 5.04 4.95 4.6( 4.3p 4.54 4.88 4.52 4.49 | 3.92**
Urea (mmoll/l) 5.21 5.17 5.13 5.26 5.54 6.8D 6.185.66** 6.12 | 5.75*
Total bilirubin (umol/l) 183 | 1.57+ 1.69 1.45+ 1.25+| 2.01 1.84 1.83 1.82 1.72
Triglycerides (mmol/l) 0.38 0.41 0.39] 0.28* 0.36 0.33 0.34 0.32 0.31] 0.39**
ASAT (Ul 98.9 92.0 89.8 86.4| 79.2* 98.9 90.5 90.6 102.5 94.3
ALAT (U/l) 29.9 29.7 29.1 27.2 | 25.4* 28.6 26.3 26.7 26.6 24.6
Sodium (mmol/L) 143.8 144.8 145.8* | 146.1* | 145.8* | 142.4 | 141.3* | 142.0 | 143.9**| 144.3**

* * *

Chloride (mmol/L) 102.6| 103.3 103.7* | 104.8*| 103.8* | 103.1 | 102.8| 103.4| 104.3* | 104.1

*

Clinical Biochemistry (week 26)

Glucose (mmol/l) 5.11 5.09 5.48 5.33 4.84 5.24 5.46 5.49 5.55 | 4.58*

Creatinine gmol/l) 28.0 28.7 29.1 28.2| 25.4* 34.9 34.2 33.8 32.7| 31.8*

Total bilirubin (umol/l) 1.61 1.38 1.55 1.34 1.3 .22 2.03 | 1.78+ 1.74+ 1.77+

ASAT (U/l) 94.9 86.6 84.2 | 81.3* | 76.8** | 144.3 | 92.9* 89.4* | 102.7 | 78.8**

ALAT (U/l) 36.8 34.4 344 | 32.5* | 30.8* 55.4 33.1 | 30.8* 40.9 27.3*

Calcium (mmol/L) 2.76 2.78 2.76 2.76/ 2.88** 2.79 2.81 2.83 2.82 2.81

Sodium (mmol/L) 145.8| 145.2* | 1455 146.1| 147.1* | 1454 145.2 145.8 146.6 146.8
*

Albumin (g/L) 42.95 43.10 42.57) 43.61 45.19* | 52.01 51.55 51.29 51.146 51.9D
*

Globulin (g/L) 27.40 24.31 25.78 26.38 26.83 20.8722.77 22.12 22.60 23.18*
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Males Females
Diet concentration (ppm) 0 100 300 1200 2400 0 100 300 1200 2400
A/G ratio 1.58 1.44 1.66 1.66 1.69 251 2.27+ 2.34 2.36 | 2.26+
Clinical Biochemistry (week 52)
Glucose (mmol/l) 4.94 | 5.47* 5.30 | 5.45* | 4.53* 4.67 | 5.66** | 5.49* | 578* | 534**
Creatinine gmol/l) 31.8 32.8 33.3 30.9| 28.3* 35.9 36.5 36.7 35.2| 31.8*
Cholesterol (mmol/l) 2.49 2.50 2.28 2.26 2.48 1.96 .082 2.12 | 2.52* | 2.71*
GGT (U/L) 0.0 0.0 0.1 0.7 | 5.5* 0.0 0.0 0.0 0.2 0.2
ALP (U/L) 51.5 46.5 48.9 47.4| 61.6* 14.0 14.4 14.7 13.0 14.7
Sodium (mmol/L) 144.0| 145.0¢ | 145.3* | 145.0* | 146.2* | 144.1 1445 | 145.7* | 145.1 143.2
* * * *
Chloride (mmol/L) 103.7 104.3| 105.1* | 105.1* | 105.3* | 104.8 105.4 | 106.6* | 105.7 104.0
* * *
Potassium (mmol/l) 3.62 3.59 3.5(0 3.54 3.83* 3.18 3.05 3.16 3.21 2.99
Total protein (g/L) 73.00| 75.25* | 72.43 74.02 | 74.95* | 73.31 75.86 | 76.11* | 76.96**| 78.25**
Albumin (g/L) 41.44 | 42.84* | 42.15 | 43.23* | 43.91* | 48.38 48.89 48.98| 50.97**| 50.57*
* *
Globulin (g/L) 31.56 32.41 30.28 30.79 31.03 24.9426.97* | 27.13*| 25.99 | 27.68**

* P<0.05 different from control by Dunnett's test + P<0.05 different from control by Steekst
** P<0.01 different from control by Dunnett’s test

Urine analysis — Satellite group only:
Week 13:

In females, urine volume and pH was statisticaljyisicantly increased and the relative density
decreased in females of 1200 ppm and 2400 ppm. [@Bimavas decreased in females of 300,
1200 and 2400 ppm group and achieved statistigalfgiance at 2400 ppm. In males, only
leucocyte count was significantly increased at 1200 2400 ppm.

Week 26:

26 weeks after the start of the treatment, no gleagas measured in urine of males in 2400 ppm
group and in 1200 and 2400 ppm female groups. lageaount and WBC score were
significantly increased in females of 2400 ppm grou

Week 52:

At week 52, only difference to control was sigrdgintly increased leucocyte count in females of
2400 ppm group.

Table 34: Urine parameters in the satellite gratpseeks 13, 26 and 52
Males Females

Diet concentration (ppm) | 0 | 100 | 300 | 1200 2400 o] 10d 300 | 1200 | 2400
Urine parameters (week 13
Volume/18h ml 5.9 6.8 6.7 6.2 5.3 8.3 9.1 140 15.4+ 16.2+
Rel. density (rel. 1) 1.048 1.04¢ 1.044 1.046 1.0491.029 1.033 1.025| 1.020+| 1.015+
Osmolality (mosmol/kg) 1471 1429 1366 136P 1451 929 1042 813 631 457*
pH 6.6 6.7 6.6 6.7 6.8 6.2 6.2 6.5 6.6+ 6.8+
Leucocytes (per pl) 51 43 51| 96+ 140+ 8 31 6 20 25
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Males Females

Diet concentration (ppm) | 0 | 100 | 300 | 1200 2400 o] 10d 300 | 1200 | 2400
Urine parameters (week 26)

Glucose (mmol/l) 2 2 1 3 0+ 1 1 1 0 0
Leucocytes (per ul) 78 75 74 100 18( 14 14 18 28 31+
WBC (score 0/3) 1 0 1 1 1 0 0 0 1 1+
Urine parameters (week 52)

Leucocytes (per pi) | 206] 165 209 194 22 3% ay 78 45 161+

* P<0.05 different from control by Dunnett’s test + P<0.05 different from control by Steekst

Sacrifice and pathology (interim sacrifice):

At week 52 no differences in body weight betweenticn) and treated animals in the satellite
groups were observed. Absolute liver weight wasiB@antly decreased in males and females of
2400 ppm group. Relative liver weight was signifitta reduced in males of 1200 and 2400 ppm
group and females of 2400 ppm group. Relative reaitkidney weight were statistically
significantly increased in females of 2400 ppm gr¢lable B.6.5.1-9).

Non-neoplastic findings:

Histologically, at interim sacrifice statisticalbygnificant centrilobular hepatocellular
hypertrophy was recorded at minimal to slight seyen males at 300 (without liver weight
change) and 1200 ppm (with liver weight change)iarabth sexes at 2400 ppm, This finding
was present along with an increased fatty changaimals at 2400 ppm in both sexes.

Neoplastic findings:

No differences in neoplastic findings were observetiveen control and treated groups at interim
sacrifice.

Sacrifice and pathology (terminal sacrifice):

At week 104, terminal bodyweight of males and fessah 2400 ppm groups was significantly
lower than in controls. Relative liver weights wergnificantly increased in males and females at
2400 ppm. Relative brain and heart weight wereifogmtly increased in males and females at
2400 ppm. Relative kidney and testes weight wassstally increased in males of 2400 ppm,
while relative spleen weight was statistically siigantly decreased in females of 2400 ppm
group. However, in the absence of any histopathologrrelate, the changes in the relative organ
weights other than liver are not considered toas@nt substance related effects (Table B.6.5.1-
9).

Non-neoplastic findings:

At terminal sacrifice histological findings revedleentrilobular hepatocellular hypertrophy at
minimal to slight severity in animals of both sex@4200 and 2400 ppm. The incidence was
below historical control data (2000 to 2006) fromencomparable feeding studies from the same
laboratory (max. males: 20%, max. females: 27%it@ebular hepatocellular hypertrophy was
accompanied with an increased fatty change in driat€2400 ppm in both sexes and an
increased incidence of vacuolated foci in maleza ppm.

Diffuse thyroid follicular hyperplasia was incredsa males (300, 1200 and 2400 ppm) and
females (1200 and 2400). Incidence of focal thyfollicular hyperplasia was slightly higher in
males and females of 2400 ppm than in the contriohals. Historical control data from nine
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comparable feeding studies from the same labord&090 to 2006) do not distinguish between
diffuse and focal hyperplasia, nevertheless, tgbdst incidence of total hyperplasia in males
was max. 12.5% and max. 21.3% in females. Thergefloeeincidence of diffuse thyroid follicular
hyperplasia in males at 300 (16%), 1200 (14%) ati0Z22.4%) ppm is above historical control
data for total thyroid follicular hyperplasia. Hemales, even if combining the difuse and focal
follicular hyperplasia in current study, the inaide is below total thyroid follicular hyperplasia
in historical controls.

Diffuse thyroid follicular hypertrophy was slighthigher in males and females of 2400 ppm
group than in the control. Historical control d&tam nine comparable feeding studies from the
same laboratory (2000 to 2006) do not distingustween types of hypertrophy. In these studies
the maximum incidence of total thyroid hypertroptgs 36% in males and 24.7% in females,
while in the current study the maximum incidenceliffuse follicular hypertrophy was 4.1% in
males and 6.1% in females. In case of diffuse thyfalicular hypertrophy the comparability of
study findings and HCD is hardly given (table beJow

Table 35: Organ weights and histopathology findiitgthe satellite and main groups
Males Females
Diet concentration (ppm) | 0 | 100 | 300| 1200 240 o] 100 300 | 1200| 2400
Organ weights — Interim sacrifice (week 52)
Terminal bodyweight (g) 562 587 603 561 558 305 309 305 286 289

Absolute liver weight (g) 140/ 144 143 15p16.6~| 848 | 842 | 817| 8.33 9.44*

Relative liver weight (%) 2.49 2.43 2.38 2.69* | 2.98**| 2.78 2.72 2.69 2.92] 3.28**

Relative heart weight (%) 0.22 0.22 0.21 0.22 0.230.28 0.27 0.27 0.29] 0.30*

gz;a“vek'd”eyswe'ght 044 | 042| %% | 043 | o046| 053] o054 054 056 059+

Histopathology - Interim sacrifice (week 52)

Hepatocyte hypertrophy

iy 1/20 3/20 | 7/20# | 10/20#3#8/20##| 2/20 0/20 4/20 | 6/20 | 12/20##
(minimal)

Liver fatty change 8/20] 11/20 14/20  8/2(16/20**| 5/20 2/20 7/20| 10/2Q 11/20

Organ weights — Terminal sacrifice (week 104)

Terminal bodyweight (g) 683 699 675 694 613* 413 386 409 382| 353*

Absolute liver weight (g) 16.0 16.5 16.1 16.8 17(410.9 10.0 10.5| 9.7* 10.2

Relative liver weight (%) 2.34 2.38 2.38 2.442.85* | 2.64 2.59 2.58 2.55] 2.90*

Relative brain weight (g) 0.33 0.37 0.33 0.330.37* | 0.51 0.54 0.52 0.54| 0.59**

Relative heart weight (%) 0.20 0.19 0.20 0.2M.22* | 0.24 0.25 0.25 0.26] 0.28**

1 1 1 *
(Roz;at've kdneysweight | o 45 | 042 | 044| 043 %% | 050 | 053| o051 o052 053
Relative spleen weight (%) 021 022 022 020 0p1025 | 025| 026 023 022
Relative testes weight (% 0.71*

0.60 0.61 0.62 0.60 - - - - -

*

Histopathology — Terminal sacrifice (week 104)

Hepatocyte hypertrophy

(minimal) 0/50 | 2/50 | 2/50 | 7/50##| 6/50# | 1/50 | 2/50 | 1/50 | 7/50# 5/50

- % ) 4) 4) 14 | 12 | 2 4) 2 14 (10)
Fatty change 30/50 14/50 21/40 34/50 38/50 13/50 /5012 10/50| 16/50| 26/50**
Vacuolated foci 6/50| 13/5( 7/5( 7/50 15/50#| 6/50 1/50 1/50 3/50 3/50
Thyroid follicular

hyperplasia, diffuse 5/50 | 5/50 | 8/50 | 7/50 | 11/49 | 3/49 | 1/49 | 1/50 | 8/50 5/49
-% (10) (10) (16) (14) | (22.4) | (6.1) (2) (2) (16) (10.2)
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Males Females

Diet concentration (ppm) 0 100 300 1200 240 0 100 300 1200 2400
Thyroid follicular

hyperplasia, foc& 1/50 | 0/50 0/50 1/50 3/49 3/49 0/49 0/50 1/50 5/49
- % 2) (0) ) 2 | 61 | 61 | (0 (0) 2) (10.2)
Thyroid follicular

hypertrophy, diffust 1/50 | 0/50 | 1/50 | 1/50 | 2/49 | 0/49 | 0/49 | 0/50 | 0/50 3/49
- % 2) ) 2) 2 |4y | © ) Q) )] (6.1)

# Different from control according to Fisher's Ekdest
* P<0.05 different from control by Dunnett’s test ** P<0.01 different from control by Dunnett'est
D no statistical evaluation performed

Neoplastic findings:

In general, the number of animals with neoplasnoavsial no differences between control and
treated groups. Furthermore, no difference wasrgbddor malign and benign neoplasma (tables
below).

Table 36: Number of animals with neoplasma

Diet concentration

(ppm) 0 100

300

Sex| M F M F M F M F M F

Number affected 36 44 32 46 37 38 24 35 38 38
- % 51.4| 62.9| 457 657 529 543 343 50.0 54.3.354
Table 37: Number of animals with benign and mahgoplasma
Diet concentration
(ppm) 0 100 300 1200 2400

Sex| M F M F M F M F M F
Benign neoplasma 31 43 22 45 20 33 20 B4 35 35
Malign neoplasma 8 8 15 7 9 12 7 4 11 11

For all organs investigated, no increase of netipliadings was observed, with exception of
liver and thyroid. The incidence of hepatocellidarcinoma of 4% (2 out of 50 animals) in males
at 2400 ppm was above historical control datagwea comparable feeding studies, conducted
between 2002 and 2006, the range for hepatocetial@inoma in males was between 0.0% to
2.8%). Hepatocarcinoma seem to be an uncommom@ndimale Wistar rats, showing very low
incidences in many studies (Poteracki, J & WalBhM., 1998; Deralanko, M.J., 2090

Additionally, the higher incidence of thyroid fallilar carcinoma in males of 2400 ppm group
(6.1%, 3 out of 49 animals) was above the histbdoatrol data (in seven comparable feeding
studies, conducted between 2002 and 2006, theaincedof follicular carcinoma in thyroids in
males was between 0.0% and 4%). No mechanistitestirttluding hormone level measurement
were provided for clarification of mechanism behfallicular thyroid tumours. Considering the
observed thyroid hyperplasia, a hypothesis migtddigethat the factors responsible for the
increase in mitotic activity/organ enlargement raayyas promotional events which enhance the
probability of tumour development from these cells.

1 poteracki, J & Walsh, K.M., 1998: Spontaneous teps in Control Wistar Rats: a Comparison of Revielesicological
Sciences 45, 1-8
2 Deralanko, M.J., 2000: Toxicologist’s pocket haoalk, CRC Press LLC
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Table 38: Incidence of neoplastic findings (inéhgldeaths) in liver and thyroid at study termioati
Diet concentration (ppm)
0 100 300 1200 2400
sex] m | F| Mm | F [ M| F | m]|F M F

Number of animals affected/animals examined
Liver
- Adenoma hepatocell. 1/50 | 2/50 | 1/50 - 1/50 - 1/50 - 1/50
- Carcinoma hepatocell. - - - - - - - - 2/50

(4%)i#
- Cholangioma 1/50 | 1/50 - - - - - 1/50 -
- Cholangiocarcinoma - - - - - - 1/50
- Metastatic sarcoma - - - - - 1/50
Thyroid gland
- C-cell adenoma 4/50 | 6/49 | 2/50 | 4/49 | 2/50 | 4/50 | 8/50 | 5/50 3/49 1/49
- C-cell carcinoma - - 4/50 1/49 - 1/50 - 2/50 3/49 2/49
- Follicular adenoma 2/50 | 1/49 | 4/50 - 2/50 | 1/50 | 3/50 | 1/50 3/49 4/49
- Follicular carcinoma - - 1/50 | 2/49 | 1/50 - - - 3/49

(6.1%)##

.- Ductal remnant - - - - - - - - - 1/49
carcinoma

- : no finding, # above historical control datan@a from 0 — 2.8%), ## above historical controbdaange from 0 — 4%)

Conclusion:

In the combined chronic and carcinogenicity stuglyd€ars) in rat, the NOAEL is set at 300 ppm
(12.7 ma/kg bw/d) in females, based on decreased ki@ MCH at weeks 13 and 52
(termination) and shortened prothrombin time atkgel3, 26 and 52. The effects observed at
100 ppm were within the historical control datanfretudies conducted between 2002 and 2006.
In males, the NOAEL is set also at 300 ppm (12.7kanbw/d), based on statistically
significantly increased hepatocellular hypertroplegompanied by increased relative liver weight
at 1200 ppm at week 52 in satellite group and losgditilar hypertrophy (but without change in
relative liver weight) in main group males at wdéld, as well as on increase in albumin and
gamma-glutamyl-transferase. In addition, in males2®0 ppm group and above (week 52,
satellite group), MCV and neutrophils were stataty significantly decreased and albumin
increased.

Regarding carcinogenic potential of fenpyrazamineeincrease of neoplastic findings was
observed in any organ of treated animals, with ptiae of liver and thyroid. The incidence of
hepatocellular carcinoma of 4% in males at 2400 p@® above historical control data (0.0% to
2.8%) from comparable feeding studies. The higheidence of thyroid follicular carcinoma in
males of 2400 ppm group (6.1%) was higher tharhisterical control data (max. 4% in males)
from comparable feeding studies. At the dose cgusigher incidence of liver and thyroid
tumours (2400 ppm) no excessive toxicity was olekrirhe animals with tumours survived until
scheduled sacrifice. A clear threshold dose (1300)ould be estimated where no increased
incidence of liver and thyroid carcinoma was seen.

By default, carcinogenic effects in experimentahaals are considered relevant to humans and
are considered for classification as carcinogéwsdance on the Application of CLP Criteria,
Guidance to Regulation (EC) No 1272/2008 on clasgibn, labelling and packaging (CLP) of
substances and mixtures, 2009nly if there is sufficient evidence showing a@bevance of a
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certain type of tumours to humans, this tumour sipeuld be excluded for classification.
Fenpyrazamine is not genotoxic. In the providedioagenicity study, malignant tumours were
observed in male rats in multiple sites (liver éimgroid), which incidence was above historical
control data of well comparable studies. No exasgdf MTD (maximum tolerated dose) was
observed in males (body weight loss was 10.1% coaapg@ control, but no signs of severe
toxicity including reduced survival rate was sed@gth affected tissues, liver and thyroid, have
their equivalent in humans. Two mechanistic stugresided (onen vivo and onen vitro, see
Chapter 6.8.1) could show that fenpyrazamine rasvgarable MOA to phenobarbital
(perturbation of homeostasis of pituitary-thyrokisaby extrathyroidal mechanism).
Phenobarbital MOA is considered to be not relefanhuman3. No liver and thyroid tumours
were observed above historical control data in re@agcinogenicity study or in female rats
(male rats are frequently found to be more seresitiith respect to induction of thyroid tumours
than female rats and mice) showing that even pyeszamine may have a MOA comparable to
phenobarbital, it is of much lower potency (showsody low incidences of liver and thyroid
tumours in male rats).

Combining all these criteria for classification afsubstance as a carcinogen, according to
Dangerous Substance Directive (67/548/EC) and Réigual 1272/2008, no classification and
labelling is proposed for fenpyrazamine.

Mice
Reference: 78-Week oncogenicity (feeding) study in the CD-1lus®
Author(s), yeal Sommer, E.W.; 200¢
Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0043
number:
Guideline(s): OECD 451, EPA OPPTS 870.4200, JapalNs-F 12 NohSan 8147,
Directive 88/302/EEC Part B.32
GLP: Yes (laboratory certified by National Authgjit
Deviations: Yes: thyroid was not weighed althougls bne of the organs which is
mandatory to investigate according to OECD 453
Validity: Yes
Material and methods:
Test Material S-2188 Technical Grade
Lot/Batch: 030-050914-1G
Purity: 94.7%
Stability of test compound: Expiry date after the end of the study
Vehicle: None. Test material was mixed directlyidtet
Test animals:
Species: Mouse
Strain: CD-1, Crl:CD1(lcr) SPF quality
Age: 5 weeks at delivery
Weight at acclimatisation:  21.8-29.6 g (males) a8dl — 25.6 g (females)
Source: Charles River, Sulzfeld/ Germany
Diet: Kliba 3433 maintenance pellet died, libitum

3 IPCS, 2007: Part 1: IPCS Framework for analysirggrelevance of a cancer mode of action for huraadsase studies
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Group allocation: Main groups (A): each 52 maled 52 females
Satellite groups (B): each 12 males and 12fem

The purpose of the study was to assess the cammiogotential of fenpyrazamine when

administered to mice in their feed for at leastMgks in the satellite groups and at least 78
weeks in the main study groups.

Animal assignment and treatment:

Diet containing fenpyrazamine was offered to 52eger sex in the main groups for 78 weeks
and to 12 rats per sex in the satellite group®2oweeks. Animals were caged individually.

Diet preparation and analysis:

Fresh batches of the feed pellets for this studeweepared weekly up to week 13 and every 2
week thereafter, with a constant concentration (pghmoughout the feeding duration. The test
item was weighed into a tared glass beaker ontaldeiprecision balance, briefly milled and
mixed with microgranulated feed. Water was addeaidgelleting. The pellets were dried with
air for approximately 48 hours before storage. Heethe animals of control group was
prepared similarly without the test item.

Stability of the test item in pelleted rodent ferals investigated during a previous 90-day
feeding study. The test item was found to be stala period of 21 days. Therefore, stability
of the test item was not reanalyzed in this st@hncentration and homogeneity of the actual
test item batch in the feed were determined wighfittst feed preparations. The concentration
and homogeneity were determined every three mdahérsafter.

Table 39: Mean test substance intakes (mg/kg bw/d)
Diet preparation (ppm) Daily intake (mg/kg bw/d)
Group

Male Female Male Female

1 (Control) 0 0 0 0
2 100 100 11.1 13.9
3 1500 2000 176 283
4 3000 4000 349 552

Clinical observations:

Animals were checked for viability/mortality twickily. Clinical signs were observed at least
once daily and a detailed clinical examinationuhg palpation for tissue masses was
performed weekly on each animal outside the horge.ca

Food consumption and body weight:

Food consumption and body weight was measuredwae&ly during acclimatization and
treatment up to week 13, and every two weeks tfierea

Haematology, clinical chemistry and urine analysis:

Blood samples for haematology were collected urstdiurane anesthesia from all satellite
group animals at week 52 and from all main groumats at week 78. The animals were not
fasted before blood collection. Blood samples voaltected early in the working day to reduce
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biological variation caused by circadian rhythmkd8l samples were also drawn from any
moribund animal, when feasible. Blood samples wieagvn from the retroorbital plexus and tri-
potassium-EDTA was used as anticoagulant for inyatsbn of the hematological parameters.

The following haematology parameters were deterchiegythrocyte count, haemoglobin,
hematocrit, mean corpuscular volume, mean corpasbalemoglobin, mean corpuscular
haemoglobin concentration, reticulocyte count,lt@akocyte count and differential leukocyte
count (neutrophils, eosinophils, basophils, lymphes, monocytes, large unstained cells).

Blood smears were prepared, but not evaluatedeurth

Sacrifice and pathology:

Animals found in poor health or moribund were damd once found. Surviving satellite group
animals were sacrificed on completion of 52 wedlseatment. Surviving main group animals
were sacrificed after completion of 78 weeks ctingent. Animals were sacrificed by
exsanguinations under pentobarbitone anaesthesia.

All animals, either found dead or sacrificed, weudject to detailed necropsy and collection of
tissues. The following tissues were collected fiedhanimals and fixed in neutral phosphate

buffered formaldehyde:

Adrenal glands Ovaries

Aorta Pancreas
Bone (sternum, femur including joint) Pituitary gland
Bone marrow (femur, sternum) Prostate gland
Brain (cerebrum, cerebellum, medulla/pons) Rectum

Carcass*

Salivary glands — mandibular, parotid, sublingual

Cecum Sciatic nerve

Colon Seminal vesicles and coagulating gland
Duodenum Skeletal muscle

Epididymides (fixed in Bouin’s solution) Skin

Esophagus Spinal cord — cervical, midthoracic, lumbar
Eyes w/optic nerve (fixed in Davidson’s solution) Spleen

Harderian gland (fixed in Davidson’s solution) Stomach

Head, remaining Testes (fixed in Bouin’s solution)

Heart Thymus

lleum, with Peyer’s patches Thyroid (including parathyroid)

Jejunum, with Peyer’'s patches Tongue

Kidneys Trachea

Larynx Urinary bladder, inflated w/formalin at necropsy

Lacrimal gland, exorbital*

Liver, with gall bladder

Lungs, inflated with formalin at necropsy

Lymph nodes (mesenteric, mandibular)
Mammary gland area

Nasal cavity with nasopharynx & paranasal sinus

*Not processed for histopathology

Uterus with cervix

Vagina

Zymbal gland with external ear*

Gross lesions and tissue masses (tumours)

Adrenals, brain, heart, liver with gallbladder, k&ys, spleen, testes, epididymides, ovaries and
uterus were weighed from all animals of the saeefroups at interim sacrifice and from at least
10 animals per sex and group of main group at teahsacrifice. Thyroid was not included in
organ weight measurements, although mandatory diogpto OECD 453, but no explanation
was given.

For histological examination samples of all organd tissues were processed and embedded, and

cut at a thickness of 2-4 microns. Sections waxmstl with haematoxylin and eosin or special
stains as noted. Histological examination was cotetlion:

All organs and tissues from animals which died erasfound moribund during the study;
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- All organs and tissues from control and high daseals at scheduled sacrifice (satellite and
main group)

- All gross lesions (in any animals)
- Target tissues in all groups

Findings:
Mortality and clinical observations:

There was no effect on mortality, neither in sételjroups after week 52 nor in main groups
after week 78. Survival at the end of the study inigker than 50% in each group, thus number
of surviving animals was adequate for carcinogénevaluation. No treatment-related change in
the incidence of clinical findings was detected.@hical signs detected affected single animals
of any dose group including control and were thmm®@monly seen in mice of this strain and age.

Table 40: Mortality in satellite and main groups
Diet concentration Males Females
(ppm) 0 100 1500 3000 0 100 2000 4000
Mortality (satellite
1 0 0 0 0 2 1 5
groups), after week 52
Mortality (main groups),
after week 78 23 14 15 15 15 24 16 18
- survival rate (%) (55.8%) | (73.1%) | (71.2%) | (71.2%) | (71.2%) | (53.8%) | (69.2%) | (65.4%)

Food consumption, body weight and body weight gain:

Overall food consumption was not disturbed at tine & treatment, neither in satellite group
animals nor in main group animals. While body weghd body weight gain of males in satellite
group was lower in all treated groups, no suchcefiieas observed in the males of main group
after week 78. Overall food consumption, body weaghd body weight gain of females did not
show dose response, neither in satellite nor imrgeoups.

Table 41: Food consumption, body weight and bodigiit gain in satellite and main group animals
Males Females
Diet concentration (ppm) 0 100 1500 3000 0 100 2000 4000

Interim sacrifice (satellite group)

Overall food consumption

(g/animaliday) after week 52 5.2 4.8 5.2 5.0 4.9 4.5 52 4.8

Mean body weight (g) after

525 49.4 48.1 47.6 34.6| 39.4* 35.1 33.6
week 52

Body weight gain (%) 73.4 70.1 64.9 55.9 475 69.3* | 49.9 49.5

Terminal sacrifice (main group)

Overall food consumption

(glanimaliday) after week 78| 4.6 5.0 4.7 4.6 4.5 45 4.4

70



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

Males Females
Diet concentration (ppm) 0 100 1500 3000 0 100 2000 4000
Mean body weight (g) after | . - 45.9 475 46.1 37.1 36.4 36.6 35.9
week 78
. —
Body weight gain (%) after 55.4 55.9 59.6 52.0 53.7 55.3 57.5 53.9
week 78

* P<0.05 different from control by Dunnett’s test ** P<0.01 different from control by Dunnett'sst

Haematology analysis:

At week 52, there was no test item-related effeachimoy hematology parameters in both sexes.

At week 78, a statistically significant decreasé¢hia red blood cell counts (RBC), haemoglobin
(HB) concentration and haematocrit (HCT) was observddnrales at 4000 ppm. In males, a
statistically significant decrease in the red bleetl counts (RBC) at 3000 ppm, an increase in
mean corpuscular volume (MCV) at 1500 and 3000 ppdhincrease in mean corpuscular
haemoglobin (MCH) at 3000 ppm were observed. Cheimghaematology parameters in males
and females indicated signs of anaemia in aninfaisgh dose groups.

Table 42: Haematology parameters after week 78

Males Females
Diet concentration (ppm) 0 100 1500 3000 0 100 200¢ 4000
Haematology (week 78)
RBC (10/uL) 8.12 8.45 7.98 | 7.53* 7.93 8.20 7.70 7.28*
HB (mmol/L) 8.0 8.2 8.0 7.8 8.2 8.1 79| 7.4%
HCT (%) 37 39 38 37 38 38 37 35*
MCV (fl) 45.7 46.1 47.2* 48.5* 48.1 46.5 48.1 48.5
MCH (fmol) 0.99 0.96 1.00 | 1.04* 1.03 0.99 1.03 1.01

* P<0.05 different from control by Dunnett's test ~ ** P<0.01 different from control by Dunnett’s test

Sacrifice and pathology:

At interim sacrifice (week 52), significantly in@ged absolute liver weights were found in males
and females of the high dose group, and in fenlése mid-dose group. When expressed
relative to bodyweight, the increase in liver weiglas statistically significant in males and
females of the mid- and high-dose groups. The @egféncrease was marked (up to 43% in high
dose females). At the low dose, organ weights wadisturbed.

At terminal sacrifice (week 78) statistically sifioantly increased absolute and relative liver
weights were confirmed in males and females ohigh dose group only. However, in males
and females of mid-dose groups, relative liver \Wweigas also higher compared to control
(12.1% and 12.6%, respectively). Among femalesefitigh dose group, increased absolute and
relative kidney weights achieved statistical sigraifice. However, in the absence of histological
changes in kidneys the apparent organ weight chaagenot considered to be of toxicological
significance.

Gross observation at necropsy revealed no abndresalnat were attributed to treatment.

Histologically, the only finding to show relatioriphio treatment was an increase in the incidence
and degree of hepatocellular hypertrophy in ther|idetected among main group males and
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females of the high dose only. At the low and midel groups there was no evidence of any
effect on organ pathology.

In general, there was no effect on the incidendemiburs, either benign or malignant. The
higher incidence of hepatocellular carcinoma ingsaf 1500 and 3000 ppm groups is
considered spontaneous and in range of historardtal data (5 comparable feeding studies from
2003 to 2008; incidence of hepatocellular carcindvetaveen 0.0% and 5.8% in males).

Table 43: Organ weights and histopathology finding
Males Females
Diet concentration (ppm) 0 | 100 | 1500| 3000 0 | 100 | 2000 4000

Organ weights

Absolute liver weight (g), |, ,g 2.15 238 | 2.64¢ | 1.49 158 | 1.90% | 2.03*

week 52
Relative liver weight (%),
week 52 517% | 5.77% 5.61% | 6.48*
- % of control 436 | 458 | (1186 | (+323| O3 | 418 1 (1o3g | (4430
(+5.0%) | g0 %) (77%) | Vo )
Absolute liver weight (g), | 5 (g 2.28 2.38 | 271 | 1.83 1.64 1.93 | 2.61%
week 78
Relative liver weight (%),
*% *%
\-N‘;el(:f7080ntrol 4.78 5.19 (fi:3261 ?+1ZZ-) 1 4.92 4.69 554 Z+E;22 8
o (+8.6%) | g %) (4.7%) | (12.6%)| o

Absolute kidney weight (9)) 754 | 0732 | 0708| 0676 0436 0450  0.4430.487*

week 78

1 i i 0,
Relative kidney weight (%)) 1 53 | 1673 | 1508 1549 1216 1301  L1277L417
week 78
Histopathology, week 78
Hepatocyte hypertrophy 3/52 4/52 5/52 7/52 0/5@2 11/3 2/51 9/52##
Adenoma hepatocell. 4/52 5/52 9/52 5/52 1/5p - - 521/
Carcinoma hepatocell. ) 1/52 2/52 2/52 i ) i i
- % (1.9%) | (3.8%) | (3.8%)

* P<0.05 different from control by Dunnett’s test ** P<0.01 different from control by Dunnett'sst
# Different from control according to Fisher's Ekdest

Conclusion:

In the carcinogenicity study in CD-1 mouse (78 vsekhe NOAEL for males is set at 1500
ppm, based on statistically significantly highelatiwe liver weight in satellite and main group
animals accompanied by higher incidence of hepHdtdaehypertrophy observed in main group
animals, and supported by statistically signifibanbcreased MCV and MCH and decreased
RBC at 3000 ppm. In females, NOAEL is set at 20pthpbased on statistically significantly
higher relative liver weight in satellite and magnoup animals accompanied by statistically
significantly increased hepatocellular hypertropbigserved in main group animals, and
supported by statistically significantly decreasiC, HB and HCT at 4000 ppm. In the mouse
carcinogenicity study, no carcinogenic potentialesfpyrazamine could be observed.

4.10.1.2 Carcinogenicity: inhalation

No data available.
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4.10.1.3 Carcinogenicity: dermal

No data available.

4.10.2 Human information

A formal statement from the manufacturer is presgr(Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.

4.10.3 Other relevant information

With respect to the clarification of MOA of fenpgamine regarding liver and thyroid tumours in
male rats, two mechanistic studies (emevitro, onein vivo) have been performed showing that
fenpyrazamine has a MOA comparable to Phenobarbitiaiich is considered not relevant for
humans.

Reference: Study for Mode of Action Analysis for Rat Liver afiéhyroid Tumors by
S-2188: Evaluation for time course alteration mafoktusing on
hepatocellular proliferation, liver enzyme inductiand thyroid hormone

Author(s), year: Kondo, M.; 2010

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0048

number:

Guideline(s): No appropriate guideline

GLP: No. Conducted in a GLP-compliant facility, lstédndard procedures are
not generally available for studies of this nature

Deviations: -

Validity: Yes

Material and methods:

Test Material S-2188 Technical Grade
Lot/Batch: 030-050914-1G
Purity: 94.7%
Stability of test compound: not documented
Vehicle: None. Test material was mixed directhpidiet.

Test animals:

Species: Rat (males only)
Strain: Wistar (BrlHan:WIST@Jcl(GALAS)
Age at start of treatment: approximately 5 weeks

4 |pCs, 2007: Part 1: IPCS Framework for analysimgrétevance of a cancer mode of action for humadsase studies
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Weight at start of tretment:  165- 195 g

Source: CLEA Japan, Inc (Shizuoka, Japan)
Diet: CRF-1 powdered feed (Oriental Yeast Co. Ltd, Tokyo
providedad libitum
Housing: Two rats per cage in suspended aluminium cageswitt
mesh front and floor
In life dates: 29 March 2007 — 23 April 2007

Animal assignment and treatment:

Groups of 10 male rats received a dietary conceotraf 2400 ppm fenpyrazamine in diet for
either 3, 7 or 14 days of treatment. Control groigp®ach treatment period received untreated
diet. Diet levels were chosen to match dietary eatr@ations in the rat carcinogenicity study. The
required amounts of test substance and basalatieath dose level were weighed. The test
substance was mixed with a portion of the basalidia mortar to prepare a premix. The premix
was mixed with the remaining portion of the basat dsing an automatic mixer, for
approximately 15 minutes. The test diets were pezbance for all two weeks and kept in cold
and dark conditions until used for feeding the aign

Table 44: Test substance intake
Diet concentration Number of animals (males Achieved intakes (mg/kg
(ppm) only) bw/day)
Days of Treatment 3 7 14 3 7 14
Control 0 10 10 10
Fenpyrazamine 2400 10 10 10 216.5 222.6 216.6

Food consumption and body weight:

Food consumption for each cage was measured @eniad of 72 consecutive hours weekly or
more often throughout the study. Body weights weeasured on Days 1, 4, 8 and 15.

Clinical observations:

Animals were observed for clinical signs at leasteodaily.

Sacrifice and pathology:

After the treatment period, rats were given aninj@ction of bromodeoxyuridine (BrdU; 100
mg/kg bw) dissolved in saline. Two hours later aaigywere sacrificed by decapitation without
prior fasting, and blood collected. BrdU labellimglices for the livers were calculated by
dividing the number of labeled hepatocellular nublethe total number of hepatocellular nuclei
(%).

All animals were subject to detailed necropsy exetion. The following samples were
collected:

- Blood samples for hormone analysis were colleatezhcrifice by decapitation. Serum

was prepared from the collected blood and storeflCato -70 degrees centigrade until
analysis.

- After liver weight was recorded, samples of livare collected. Samples were fixed in
buffered formalin for histological examination,iarRNA stabilisation solution for potential
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future gene expression analysis. Remaining lives fa@zen in liquid nitrogen and stored at -
80°C until analyzed for enzyme activity.

- A sample of duodenum from all animals was standaliffered formalin and dehydrated for
immunohistochemical staining, as a quality contnelasure.

Organ weights:

Liver (before fixation) and thyroid (after fixatipmere weighed while wet from all animals.
Relative organ weight (organ weight to body weigttio) was calculated on the basis of the body
weight on the day of sacrifice.

Histopathology:

Liver and thyroid were dehydrated, embedded infparaax, and sectioned. Sections were
stained with haematoxylin and eosin and examinetught microscopy. The severity of
lesions was graded from - to 3+ (- none, +- slighhild, 2+ moderate, or 3+ severe).

Hormone analysis:

Serum hormone concentrations were determined byumoassay (Access2 Immunoassay
System, Beckman Coulter Inc., California, U.S.Aw) total T; and T,, or by commercially
available kit (Rat thyroid stimulating hormone (H)$'*7l] assay system, GE Healthcare Bio-
Sciences Corp., New Jersey, U.S.A.) for TSH.

Hepatic enzyme analysis:

A portion of fresh liver (approximately 2 g) wasrhogenized in 4 volumes of Tris/HCI buffer
(pH7.4; 50 mM; containing 154 mM KCI) with a Pottewmogenizer. Liver homogenate was
centrifuged at 9,000 x g for 20 min at 4 °C to saf@mS9 fractions. The protein level in the S9
fraction was determined using the DC protein aggaBio-Rad, CA) with bovine serum
albumin as the protein standard.

a) 7-Pentoxyresorufin O-depentylase activity (PROD)

The reaction mixture (200L) consisted of 3IM 7-pentoxyresorufin, 1M dicoumarol, 1 mM
NADPH, 1uL S9 fractions in Tris/HCI buffer (pH7.4) and waddad to 96-well microplates.
After incubation for 10 min at 37 °C, the reactisas stopped by addition of 1QQ acetonitrile.
Activity of 7-pentoxyresorufin O-depentylase wasatmined by fluorometric analysis. The
fluorescence of the sample was measured withicoplate reader (Saffire Il, Tecan) with an
excitation wavelength of 550 nm and an emissionelength of 589 nm. The activity was
expressed as the rate of resorufin formation, aalealculated based on the fluorescence of a
standard curve of resorufin.

b) UDP-glucuronosyltransferase activity tp(T4-UGT)

The reaction mixture consisted ofib of liver S9, 10 mM MgCI2, 0.05% Brij58, 1.4 mM D-
saccharic acid-1,4-lactone, 4 mM UDP-glucuronicasid 1uM 125I-thyroxine (30,000 cpm,

GE Healthcare, UK) in 200L of 66 mM Tris-HCI Buffer (pH 7.4). After incuban for 2 hours

at 37 °C, 200L of methanol was added to the reaction mixtureUGT activity was determined
by autoradiography with a fluorescent image anal{ZeA-5000, FujiFilm, Japan) after
separation by TLC with a solvent system of ethgtate/ methyl ethyl ketone/ formic acid/ water
(5:3:1:1,v/viviv as the TLC solvent system has foumponents)
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Statistics:

A comparison between two groups procedure was fasexhalysis of data for bodyweight, body
weight gains, food consumption, absolute and readrgan weights, BrdU labeling index,
microsomal protein level, hepatic enzyme activjteesd serum hormone levels. The F-test was
applied to compare the fenpyrazamine -treated gvatipthe control group. If the variance was
homogeneous, Student’s t-test was used. If thaweei washeterogeneous, Aspin-Welch-test
was used. The Mann-Whitnay test was used for analysis of the gradable heghapogical
findings, comparing test substance and controlggotlihe Fisher's Exact probability test was
similarly employed for analysis of gross patholagiindings. Each evaluation was by 2-tailed
tests with 0.05 and 0.01 as the levels of sigmiftea Fisher's exact probability test was by 1-
tailed tests with 0.05 an@.01 as the levels of significance.

Findings:
Mortality and clinical signs:

No treatment-related abnormalities were detectedamNmals died before terminal sacrifice.

Food consumption and body weight:

Food consumption was not negatively affected bytrb&tment. No treatment-related and
biologically relevant disturbance in body weightdrody weight gain was seen.

Table 45: Food consumption, terminal body weigitt hody weight gain (mean values + SD)

Diet concentration (ppm) 0 2400 0 2400 0 2400
Treatment days 3 7 14

Food consumption 18+1.0 19+1.2 20+1.4 21*+0.8 20+1.5 20+0.7
(g/animal/day)

Terminal body weight (g) 202+7.9] 204+8.8 | 226+10.1 230+9.0 255+12.7 | 259+8.8
Body weight gain (g) 22+3.4 | 25**+3.7 25+2.8 24+4.0 32+6.7 30+4.5

* statistically significant from the control group (p<0.05); ** statistically significant from the control group (p<0.01)

Organ weights:

At all three timepoints, the absolute and relaliver weights of rats receiving fenpyrazamine at
2400 ppm were significantly higher than those aftoas (17.6%, 22.6% and 29.6% higher liver
weight in treated rats after 3, 7 and 14 days,ae®gely) . Absolute and relative thyroid weights
were significantly higher than those of controlslay 7 (+ 28.6%) and higher than controls at day
14 (+16.7%).

Histopathology:

At all three timepoints (3, 7 and 14 days), thedeoce of livers appearing macroscopically
enlarged was significantly increased among ratsivew) fenpyrazamine. Thyroids did not
appear macroscopically changed.
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Slight to mild centrilobular hypertrophy of hepagtes was observed in the fenpyrazamine
treated group after 3, 7 and 14 days of treatmeahtlae incidence was increased significantly.
Increased incidence of necrosis in the liver wasohgerved at any treatment period.

After 3 day treatment, 30 % (3 out of 10 animats)he fenpyrazamine treated group showed
higher values of BrdU labeling indices than thehlesst value of controls, although statistical
significance was not achieved. Statistically sigaifit decreases of BrdU labeling indices were
observed after 7 and 14 day treatment with fen@yraze.

Table 46: Organ weights (liver, thyroid) and hthological findings
Treatment days 3 14
Fenpyrazamine diet concentration (ppm) 0 ‘ 2400 0 280 0 2400
Organ weights
Final bodyweight (g) 203 200 228 231 255 259
Absolute liver weight (g) 9.34 10.98** 10.16 12.45** 10.40 13.48**
- % of control (+17.6) (+22.6) (+29.6)
Relative liver weight (%) 4.6 5.49%* 4.45 5.38** 4.07 5.20**
Absolute thyroid weight (mg) 13 13 14 18** 18 21
- % of control 0) (+28.6) (+16.7)
Relative thyroid weight (%) 6.2 6.3 6.0 7.8** 7.2 8.1
Histopathology
Liver: enlarged 0/10 5/10* 0/10 9/10** 0/10 6/10**
Liver: hepatocyte hypertrophy 0/10 5/10* 1/10 6/10** 0/10 9/10**
Thyroid: follicular cell hypertrophy 0/10 7/10%* 0/10 9/10** 0/10 9/10**
Liver: BrdU staining index (%) 2.38 3.36 1.93 0.57** 1.25 0.57**

* p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls

Serum hormones:

At all three timepoints (3, 7 and 14 days) TSH ealof fenpyrazamine treated animals were
higher than controls, without achieving statistsighificance but having biological relevance
(+39.8%, + 59.8% and +74.7% after 3, 7 and 14 dagmectively). At day 3, the levels of both
Tz and T, were significantly lower in fenpyrazamine treatats than those of controls. At day 7
T3 was significantly lower than those of controls dnavas lower but withoudtatistical
significance. At day 14, no statistically signifitadifference was seen between treated and
control animals regarding both; &nd T, levels (although Jwas lower in treated animals).

Table 47: Serum hormones

Treatment days 3 7 14
Fenpyrazamine diet concentration (ppm) 0 ‘ 2400 0 240 0 | 2400
Serum Hormones

TSH (ng/ml) 12.8 17.9 11.7 18.7 10.7 17.1
- % of control (+39.8) (+59.8) (+74.7)
T3 (ng/ml) 0.8 0.5** 0.7 0.5** 0.6 0.6

- % of control (-37.5) (-28.6) (0)
T4 (nog/d) 3.95 2.72% 3.49 3.02 3.31 3.26
- % of control (-31.1) (-13.5) (-1.5%)
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** n<0.01 in comparison to controls

Hepatic anzyme activity:

The liver content of S9 protein was slightly insed, achieving statistical significance at day 7.
At all three timepoints (3, 7 and 14 days) PRODvéagt(a measure of CYP2B) was markedly
increased (3 to 5-fold) over controls. At all thteeepoints, the Fconjugating activity of UGT
was statistically significantly increased.

Table 48: Hepatic enzyme activity

Treatment days 3 7 14
Fenpyrazamine diet concentration 0 2400 0 2400 0 (v.e}
Hepatic enzyme activity

S9 protein content (mg/g liver) 126.3 132.5 143.3 160.6* 145.6 153.7
PROD (pmol/min/mg S9 protein) 4.3 20.3* 3.8 13.9** 3.7 13.9**
T,-UGT (pmol/min/mg S9 protein) 0.40 0.53** 0.41 0.62** 0.53 0.66*

* p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls

Conclusion:

This study was conducted to evaluate the time eooirbiepatic and thyroid alterations, mainly
focusing on hepatocellular proliferation, liver gne induction and thyroid hormone levels.
Male rats were fed diet containing 0 (control) 24600 ppm fenpyrazamine (the highest dose
level in the rat 2-year bioassay) for perioofs3, 7 and 14 days. Treatment with fenpyrazamine
caused no deaths and abnormalities, and did rexttesbdy weight or food consumption,
demonstrating that treatment with fenpyrazamirn@480 ppm did not show excess toxicity.
Liver

Treatment with 2400 ppm fenpyrazamine for 3 to &ysdresulted in increased liver weights at all
three timepoints, which were associated with mapally enlarged liver with centrilobular
hepatocellular hypertrophy. A statistically sigo#nt increase of hepatic CYP2B activity (PROD)
and hepatic FUGT activity were observed at 2400 ppm after 24eday treatments. CYP2B
induction has been shown to be associated with fiwaor formation in rodents for phenobarbital
and related compounds. Hepatic CYP2B and UGT wetie induced by phenobarbitah the
constitutive androstane receptor (CAR). Therefibiis,assumed that the findings in this study
might be associated with the activation of CARahliver (shown in the mechanistit vitro
study).

For hepatocyte proliferation, 2400 ppm fenpyrazanntreased replicative DNA synthesis
(determined as BrdU labeling indices) after 3-dagtment but not after 7- and 14-day
treatment, indicating a peak effect in less tham week of treatment. BrdU incorporation as a
marker of S-phase activity DNA synthesis is a deresmeasure of cell proliferation. Studies
with phenobarbital in rodents have demonstratetitki®increase in relative liver weight after
short term treatment is due to both hepatocellhyaertrophy and hyperplasia, and have also
demonstrated that the initial elevation of hepat®dgbeling index values in rodent liver
induced by phenobarbital is not sustained duringrile administration. In addition, reduction
of BrdU labeling indices after administration ofgplobarbital was observed after peak, which
was also observed in fenpyrazamine dosed ratsefdrer the findings in this study
demonstrate that fenpyrazamine marginally enhahnepatocellular proliferation with the peak
effect in less than one week, which is similar hemobarbital. It is assumed that the findings in
this study might be associated with the activabb@AR (as shown in thim vitro study) in rat
liver, comparable to phenobarbital, althought feapgmine seems to have lower potency.
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Althought Phenobarbital group was not includechie MOA study with fenpyrazamine, in
comparison with the publication on phenobarbitagDchi et al. 2009 ode of action analysis
for the synthetic pyrethroid metofluthrin-induced liver tumors: evidence for hepatic CYP2B
induction and hepatocyte proliferation Toxicol. .S&08§, the activity of fenpyrazamine is

much less potent than that of phenobarbital; degree of increased hepatocellular proliferation
after 1-week treatment in rat, phenobarbital vpyeazamine is approximately 3-fold v.s. 1.3-
fold of control value.

Thyroid

Another feature of some CYP enzyme inducers sughesobarbital in rats are the effects on
thyroid due to increased catabolism of thyroid homes (& and T,) driven by increased
hepatic UGT activity, leading to increased thyrsiginulating hormone (TSH) and resulting in
thyroid hypertrophy, hyperplasia and tumors. HepatT is induced by phenobarbitaa

CAR. In the present study, histopathological exatam by light microscopy revealed diffuse
follicular cell hypertrophy in thyroids of rats &ted with fenpyrazamine. It is well accepted,
that TSH stimulation results in increased thyromlght, thyroid follicular cell hypertrophy, and
proliferation. In this study, serum TSH showedradency of increase during the treatment
period without statistical significance. Howeverisiknown that small increases in serum TSH
(Hood, A., Liu, Y. P., Gattone, V. H., 2nd and Kdaan, C. D. (1999Fensitivity of thyroid
gland growth to thyroid stimulating hormone (TSHYats treated with antithyroid drugs.
Toxicol. Sci. 49can be sufficient to stimulate thyroid folliculeell proliferation. Therefore,

the slight TSH increases even without statistigaliicance seems to be a biologically
meaningful change. Significantly increased thyneglght was observed after 7-day treatment
and an increased weight (without statistical sigarice) after 14 days treatment.
Fenpyrazamine treatment resulted in decreasesumsk and T, levels in the present study.
Thyroid gland histopathology, serum @nd TSH are considered as the most reliable
parameters for identifying chemicals with thyromrimone modulating activity. Therefore, the
effects of fenpyrazamine on rat thyroid are congidesecondary to perturbation of the thyroid
hormone axis, by a comparable mode of action asqijegbital

The findings in the present study indicate thatpfeazamine induces CYP2B and-UGT
activities, and marginally enhances hepatocellptaliferation at an early stage of treatment (in
less than one week) and perturbs the thyroid hoenaxis. Bnd both effects are comaparable to
phenobarbital, which is a CAR activator.

Reference: In vitro evaluation for role of nuclear receptor CAR in $&4nduced
MRNA expression of CYP2B1, UGT1A, and UGT2B1

Author(s), year: Yamada, T.; 2010a

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0049

number:

Guideline(s): No appropriate guideline

GLP: No. Conducted in a GLP-compliant facility, lstdndard procedures are
not generally available for studies of this nature

Deviations: -

Validity: Yes
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Material and methods:
Test Material

Lot/Batch:
Purity:

S-2188 Technical Grade

030-050914-1G
94.7%

Stability of test compound: not documented

Vehicle:

Test cells:

Culture medium:

Transfection reagents

Transfection procedure

Performance date:

Test method:

None (Williams E medium, as used for ceilture)

Primary hepatocytes from a single male Wistar (R&cC)
rat, 9 weeks of age, by a modified two-step colage
digestion methodRat liver was perfused and hepatocytes
were dispersed from digested liver and washed with
William’s E medium (GIBCO) three times by centriatgn.
The hepatocytes were cultured in supplemented aitils E
medium at a density of approximately 4 Xtells/well, and
allowed to attach for 3 hours at 37 °C in a huredif
chamber. After 3 hours, the culture dishes werdlgen
swirled and fresh medium was added after removing
unattached hepatocytes

Williams E medium; supplemented with 5% fetal cafum,
100U/ml penicillin, 100]pg/ml streptomycin, 2mM L-
glutamine, 0.1/uM insulin, 11uM dexamethasone,
0.2°1uM ascorbic acid, and 10mM nicotinamide, except
during transfection. MATra-si Reagent (IBA) was addo
medium during the transfection process

a) siRNA for CAR (Hayashi-Kasei Co., Ltd.) or

b) Negative Control (Stealth RNAI Negative Contnoth
Medium GC, Code No. 12935-300, Invitrogen)

On day 1, cells were rinsed and supplemented with
serum/antibiotics free medium (2mL). siRNA (1pg) @AR
(Hayashi-Kasei Co.,Ltd.) or Negative Control (Stie&NAi
Negative Control with Medium GC, Code No.; 1293830
Invitrogen), and 1 pL of MATra-si Reagent (IBA) wegach
diluted with 200uL of serum/antibiotics free medium
according to the manufacture’s instructions, ardttio
solutions were gently mixed. After 20 min, the s#action
mixtures (200 L) were added to the cells, and theie
plates were placed on a magnet plate (IBA) for 1rh. ifter
4 hours, the mediums were changed to the supplechent
Williams E medium containing serum and antibiotics

11 - 30 November 2010
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The influence of the Constitutive Androstene RegefifAR) on fenpyrazamine hepatic effects
was investigated by the technique of RNA-interfeeegene silencing (“CAR-knockdown”). In
this method, cells are transfected with interfeeeR&A (si-RNA) to impair CAR synthesis, then
exposed to the test agent. Test cultures of urfeetesl cells, and of cultures transfected either
with siRNA (CAR) or with a siRNA (used as negatoantrol (NC)) were incubated in medium
containing 50uM fenpyrazamine. Since fenpyrazaroreentration in liver after administration
of 300 mg/kg bw in rat metabolism studyyistad & Kovatchev, 2007QNM-0023) was
estimated to be about 11.18-14.8, correspondid@ o — 44.65 u¥ 50 uM of fenpyrazamine is
considered to be reliable for evaluationrofivo situation. Additionally, 50 uM fenpyrazamine
was selected on the basis of a range-finding as&satyg concentrations of 10, 25, 50, 75, 100,
150, 300 and 450 uM fenpyrazamine) as the higlwstantration without cytotoxicity but
demonstrating sufficient induction of CYP2B, UGTaAd UGT2B1.

The dose level used in the tissue distributionys{@00 mg/kg bw/d) is remarkable higher
comparing to the highest dose level used in thg term rat study (107 — 130 mg/kg bw/d).
Considering that the fenpyrazamine level in therliafter administration of 107 — 130 mg/kg
bw/d is not known (while usually not measured ia tilarcinogenicity studies) and that the
duration of dosing in the carcinogenicity study€ars) is much longer comparing to the
metabolism study (3 days), the dose used in té@nm mechanistic study is considered justified.
An additional culture of untransfected cells, ngp@sed to fenpyrazamine, served as an
untransfected control. Four wells per culture wareducted.

Test procedure:

Cultures of transfected or non-transfected cellseevigcubated under test conditions for 3 days.
On day 3, cultures were terminated and total RN#aexed. RNA was purified to remove DNA
contamination. From the RNA, cDNA was prepareddxerse transcription. cDNA was then
assayed by real-time PCR using specific primersdbCAR, CYP2B1, UGT1A, and UGT2B1.

Total RNA extraction:

On day 3, hepatocytes were washed with PBS antbthleERNA were extracted using Isogen
solution (Wako). Total RNA was purified using RNgadini kit (Qiagen) with on-column
DNase treatment to avoid genomic DNA contaminatimtal RNA was quantified by UV
analysis at 260 nm and 280 nm using a UV spectemi§himadzu). The total RNA solution
was stored at —80 °C until needed for complemeri&i# (cDNA) generation.

Reverse transcription:

cDNA was prepared from total RNA by reverse traipgion using the High Capacity cDNA
Reverse Transcription Kit (Applied Biosystems).&imn (20pL) containing 10x RT Buffer
(2uL), 25x NTP Mix (0.8 pL), 10x RT Random Primé?giL), MultiScribe™ Reverse
Transcriptase (50U), RNase Inhibitor (1uL), DEP€ated water (11.2uL), total RNA (400 ng)

5 Calculation: 300 mg/kg bw, 6 hours exposure: inemd 40.2 pg/g total radioactivity in liver; femsiel 15.3 pug/g
total radioactivity in liver; in males fenpyrazamir{parent) made 10.6% of total radioactivity inelivwhile in
females, fenpyrazamine (parent) made 9.7% of todalioactivity in liver; this allows the calculatiothat
fenpyrazamine (parent) was present at 14.8 pgfggie liver and 11.18 pg/g in females liver; MW ehpyrazamine
is 331, 43 g/mol which leads to the calculatiort th&.8 pg/g (ppm) corresponds to 33.7 uM and 1ud® (ppm)
corresponds to 44.65 yM
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was incubated at 25 °C for 10min, 37 °C for 120,rand 85 °C for 5sec. The resultant cDNA
was stored at —20 °C until needed for real-time REsays.

Quantitative real-time PCR:

Quantitative real-time PCR assays for rat CAR, CBRA2JGT1A and UGT2B1 were performed
following the instruction manual of the PCR systgeneAmp 7500 Sequence Detection
System, Applied Biosystems). In addition, the mRI¥el of Glyceraldehyde 3 phosphate
dehydrogenase (GAPDH) of rat was measured as amaitcontrol. Phenobarbital induces
CYP2B1 mRNA, therefore, mRNA levels of CYP2B1 weetermined to evaluate the effects of
fenpyrazamine on CYP induction. UGT enzymes playagor role in thyroid hormone
metabolism in the liver; several members of the U@ily of enzymes can metabolize ds

well as T. T4 is glucuronidated by the phenol/bilirubin UGT (UGAL), whereas Jis
glucuronidated by the androsterone UGT (UGT2B1dubition of these enzymes increasgs T
and T glucuronidation and their subsequent excretion Inle. Therefore, in this study, mMRNA
levels of UGT1A and UGT2B1 were determined to eatduthe effects of fenpyrazamine on
UGT induction. For the quantitation of mMRNA of CABGT1A, UGT2B1, and GAPDH, the
reaction mixture (25uL) containing 2x TagMan UnsadrMaster Mix (Applied Biosystems)
(12.5pL), each primer (Forward and Reverse, 0.2abthkg probe (0.2uM) and cDNA (2uL of ¥
diluted solution) were used. After incubation at’®&0for 2min and 95 °C for 10min, the PCR
reaction was performed for 40 cycles: denaturaato®b °C for 15s, anneal and extension at 60 °C
for 1min. For the quantitation of CYP2B1 mRNA, tieaction mixture (25uL) containing 2x
Power SYBR Green PCR Master Mix (Applied Biosyste(d2.5uL), each primer (Forward and
Reverse, 0.4uM each), and cDNA (2uL of 1/4 dilugetlition) were used. After incubation at 95
°C for 10min, the PCR reaction was performed farydl®s: denaturation at 95 °C for 30s, anneal
at 55 °C for 30s, and extension at 72 °C for 46s.MRNA levels of CAR, CYP2B1, UGT1A,
and UGT2B1 were normalized to those of the GAPDH.

Statistical analysis:

The F-test was applied for comparison. For the $esnpith or without homogenous
variance, Student’s t-test or Welch's t-test waslusespectively. The two-tailed test was
employed for evaluation with p<0.05 and 0.01 adekels of significance.

Findings:

In negative control hepatocytes (NC), mRNA expr@ssevels of CYP2B1, UGT1A, and
UGT2B1 were significantly increased by fenpyrazasmninlegrees of the increase in each
enzyme were 3.6-, 1.3-, and 30-fold of untreatetrod, respectively. The expression level
of CAR mRNA was also significantly increased byggrazamine to 4-fold of untreated
control. However, it was suppressed to 55% of abily CAR-siRNA. In comparison with
hepatocytes treated with siRNA as negative continel hepatocytes treated with CAR-
SsiRNA revealed less expression of mRNA of CYP2BGTUA, and UGT2B1, suggesting
that these mMRNA expressions are reduced by CARKcimwen. Furthermore, in comparison
with untreated control hepatocytes, the reduceelseaf mMRNA of these enzymes in the
hepatocytes treated with CAR-sIRNA plus fenpyrazemwere comparable with or were
lower. These findings demonstrate that increasetl AgR0f these enzymes by
fenpyrazamine are mediated by CAR.

Table 49: mMRNA levels for CAR enzyme inductiorran hepatocytes

Gene Fenpyrazamine Fenpyrazamine + Fenpyrazamine +

Untreated . .
nireate negative control siRNA(CAR) (CAR
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control SiRNA knockdown)
CAR/GAPDH 0.232 1.025%* 0.906 0.126"
CYP2B1/GAPDH 0.241 0.865** 0.657 0.266"
UGT1A/GAPDH 0.785 1.024%* 1.031 0.387*
UGT2B1/GAPDH 0.049 1.495** 1.061 0.330%

Quantity of each cDNA is hormalized to GAPDH, so expressed as a ratio to GADPH
N= 4 wells/culture

** p<0.01 in comparison to untreated control

## p<0.01 in comparison to transfected (SiRNA(NC) control

Conclusion:

Incubation of rat hepatocytes with fenpyrazamirseiited in increased CAR, CYP2B1, UGTI1A,
and UGT2B1 expression. In transfected CAR-knockdbematocytes, the expression of all of
these genes was reduced compared to the transtextgdl. Since only CAR was inhibited by
transfection, changes in CYP2B1, UGT1A, and UGT2B4 considered to be mediated by CAR
in fenpyrazamine treated hepatocytes.

These findings demonstrate that fenpyrazamine atetsvthe CAR and indicate that it probably
acts by a mechanism similar to phenobarbital.

Reference: An evaluation of the human relevance of the lived thyroid tumors
observed in male rats treated with fenpyrazamin21(3) based on mode
of action

Author(s), year: Yamada, T.; 2010b

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0050

number:

Guideline(s): 2006 IPCS Mode of Action framework

GLP: No. Not appropriate for a document of thisunat

Deviations: -

Validity: Yes

Hepatocellular carcinoma and thyroid follicularl@&rcinoma were observed in 2 and 3 males
respectively at the highest dose level in the Z-yatastudy with fenpyrazamine but none of the
concurrent control. The incidence of these tumas above historical control data from
comparable feeding studies. Therefore, the notsidamitted two mechanistic studies to show
that the tumors observed in male rats are notaetefor humans (based on mode of action of
fenpyrazamine in rat liver and) and a position pawenon-relevance of tumor findings in rat for
humans according to IPCS Mode of Action framework

The analysis followed guidance set out in the IRGfBle of Action framework, which may be
outlined as follows:

For liver tumors, the | PCS approach can be applied as follows:

6 IPCS, 2007: Part 1: IPCS Framework for analysirggrelevance of a cancer mode of action for huraadscase studies
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1. Istheweight of evidence sufficient to establish a mode of action in animals?

A. For liver, the postulated mode of action of fenggraine is via CAR activation (as shown
in thein vivo andin vitro study)

B. Key events of CAR activation, CYP2B induction, amhancement of hepatocellular
proliferation are experimentally verified

C. Dose-response can be demonstrated (these chargggsabdoses relevant to the tumor
response of concern)

D. Key events are demonstrated to occur before tuarardtion is seen

E. The postulated mechanism is biologically plausdid coherent, and is well-researched
for phenobarbital

F. No other mode of action is detected (a genotoxichameism can be excluded)
G. No key uncertainties or data gaps are identified

H. The data are judged to be adequate to explaidekelopment of hepatocellular tumors in
rats following chronic dietary exposure to fenpyaune. There is a clear evidence that
fenpyrazamine activates the CAR which results fptegotropic response including
stimulation of CYP2B and isoforms and increasecahagellular proliferation

2. Can human relevance of the MOA be reasonably excluded on the basis of fundamental,
gualitative differences in key effects between experimental animals and humans?

and

3. Can human relevance of the MOA be reasonably excluded on the basis of quantitative
differencesin either kinetic or dynamic factors between experimental animals and humans?

Although CAR is expressed in humans, and phendiaarbduces CYP enzymes in human liver,
phenobarbital can act more through other recepsord) as pregnane X receptor (PXR).
However, studies with human hepatocytes show tit sells are refractory to the hyperplastic
and anti-apoptotic effects of phenobarbital. Froamgnepidemiological studies with
phenobarbital no evidence of liver tumors in patigeated with phenobarbital for many years
was observed. Therefore, it is assumed, that fezpynine, having a MOA comparable to
phenobarbital, would not be relevant for humanrltuenors development.

For thyroid tumors, the | PCS approach can be applied as follows:
1. Istheweight of evidence sufficient to establish a mode of action in animals?

A. For thyroid, the postulated mode of action is diarced elimination of thyroid hormones
consequent to CAR activation (as shown initheivo andin vitro study)

B. Key events of CAR activation, hepatig-UGT induction, decreased circulating thyroid
hormones, and increased circulating TSH have begerenentally verified

C. An appropriate dose-response can be demonstrated

D. Key events are demonstrated to occur before tuorardtion is seen

E. The postulated mechanism is biologically plaus#dnd coherent, and is well-researched
for phenobarbital

F. No other mode of action is detected (a genotoxichraeism can be excluded

G. No key uncertainties or data gaps are identified.
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H. Due to key difference in thyroid hormone homaes between rats and humans, the
postulated mode of action is not of relevance tmws

2. Can human relevance of the MOA be reasonably excluded on the basis of fundamental,
gualitative differences in key effects between experimental animals and humans?

and

3. Can human relevance of the MOA be reasonably excluded on the basis of quantitative
differencesin either kinetic or dynamic factors between experimental animals and humans?

There are marked differences in pharmacokineti¢hybid hormones between rats and humans.
Phenobarbital (PB)-induced rat thyroid tumours ptevan example where the qualitative
processes (PB induction of thyroid hormone metabgliT; feedback on TSH, and effects on
thyroid proliferation) are the same in rats and hom but where sufficient quantitative
differences exist between species to indicate tiabid tumours would not occur in humans.
E.g. rats have much smaller reserve/storage cgpaicthyroid hormones, much shorter thyroid
hormones half-life time, absence of high affinitpding globulin for T4 and T3, faster metabolic
degradation and clearance of T4, 25-fold higher T&KI| and activity of the pituitary-thyroid
axis. Therefore, the thyroid tumours in rat, baseghenobarbital mode of action events, should
not be regarded as relevant for humans. As for,lepidemiological studies with phenobarbital
do not show any increased risk of thyroid cancérumans.

The statement of the manufacturer to the Phenobartal MOA and fenpyrazamine is
included below (which is considered conclusive byé dossier submitter):

1. Mode of action of phenobarbital-produced liver andthyroid tumours in rodent

Phenobarbital has been shown to produce liverlayrditd tumours in rodents. The current IARC
classification of phenobarbital, which was concliae2001 is Group 2B (possibly carcinogen
to humans)Now, however, we should take into consideraterent reliable information based
on results of epidemiological and mechanistic gsidjenerated since the IARC review. An
expert panel of scientists from academia, indusiiy government held a workshop at the EPA
reviewing rodent liver carcinogenesis. It was caded thathe phenobarbital-like MOA for liver
carcinogenicity was deemed is not relevant for husi{elolsappleet al, 20086).

Liver tumour

The key events for phenobarbital-produced livee@ have been well determined and include
induction of CYP2B isoforms through constitutivedemstane receptor (CAR), increased
hepatocellular proliferation and eventually livemtours. Since phenobarbital does not produce
liver tumours in CAR knockout mice (Yamamadbal, 2004), the MOA for production of liver
tumours by phenobarbital in rodents involves atiivaof CAR.

Thyroid tumour

The MOA for promotion of thyroid follicular-cell tnours by phenobarbital involves the
perturbation of homeostasis of the pituitary—thgraxis by an extrathyroidal mechanism (Meek

7 Holsapple, M. P., Pitot, H. C., Cohen, S. M., Bepi. R., Klaunig, J. E., Pastoor, T., Dellarco,lV, and Dragan, Y. P. (2006). Mode of action
in relevance of rodent liver tumours to human canis&. Toxicol. Sci89, 51-56

8 Yamamoto, Y., Moore, R., Goldsworthy, T. L., NégjsM., and Maronpot, R. R. (2004). The orphan eaclreceptor constitutive
active/androstane receptor is essential for liverdur promotion by phenobarbital in mi€zancer Res64, 7197-7200
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et al., 2008). Specifically, phenobarbital induces hepatic Tdline diphosphate glucuronyl
transferase (UDP-GT) activity, leading to enhaneedabolism of thyroxin (T4) by conjugation
and increased biliary excretion of the conjugatedrone. The result of this enhanced liver
metabolism is a decrease in serum T4 (and somefi@)esalf-life. As a result of the feedback
function for decreased circulating thyroidal horresmon the hypothalamic-pituitary-thyroid axis,
the pituitary gland enhances the output and seewel bf thyroid-stimulating hormone (TSH).
Prolonged elevation of circulating TSH levels stiates the thyroid gland to deplete its stores of
thyroid hormone and continues to induce hormoneduywxction. Thus, the thyroid follicular cells
enlarge from squamous or cuboidal shape to coluifyaertrophy) and are induced to
proliferate at an increased rate and to increasemmber (hyperplasia). With chronic exposure,
thyroid hyperplasia eventually progresses to nesipldurthermore, CAR is also required for
phenobarbital-mediated disruption of thyroid hormdwmeostasis and the induction of thyroid
follicular cell proliferation evidenced by findinggm CAR knockout mice (Qatanaei al,
20059).

2. Analysis for human relevance of phenobarbital-indued tumours bases on mode of
action

Liver tumour

The most critical step is the effect on hepatotadlproliferation. It has been thought that thesre i
an increase in liver size in humans after prolongeatment with phenobarbital, and that the
increased liver size in humans produced by phebithhappears to be due to hepatocellular
hypertrophy (Holsapplet al, 2006). Thus, there appears to be the same padlda of smooth
endoplasmic reticulum in human liver in responsphtenobarbital that is seen in the rat and the
mouse. However, studies with human hepatoadytegro suggest that the hepatocytes are
refractory to the increased proliferative and atptotic effects of phenobarbital that occur in
rodents (Hasmall and Roberts, 1999%arzefallet al, 19912).

Summary concordance table for mode of action on pm@barbital-induced liver tumours

Key events Rodents Humans

CAR activation Yes Yes

(Mooreet al, 2003) (Mooreet al, 2003)
(Yamamotoet al, 2004) | (Qatanani and Moore,
(Deguchiet al, 20093) 20054

9 Meek, M. E., Bucher, J. R., Cohen, S. M., Dellat¢qg Hill, R. N., Lehman-McKeeman, L. D., LongfeW, D. G., Pastoor, T., Seed, J., and
Patton, D. E. (2003). A framework for human reles@analysis of information on carcinogenic modeaation.Crit. Rev. Toxicol33, 591-653

10 Qatanani, M., Zhang, J., and Moore, D. D. (200%le of the constitutive androstane receptor inokéstic-induced thyroid hormone
metabolismEndocrinologyl46, 995-1002

11 Hasmall, S. C., and Roberts, R. A. (1999). Théupeation of apoptosis and mitosis by drugs andkétics.Pharmacol. Ther82, 63-70

12 Parzefall, W., Erber, E., Sedivy, R., and Schilegmann, R. (1991). Testing for induction of DNAnflyesis in human hepatocyte primary
cultures by rat liver tumour promotefSancer Res51, 1143-1147

13 Deguchi, Y., Yamada, T., Hirose, Y., Nagahori, Hyshida, M., Sumida, K., Sukata, T., Tomigahara, Nishioka, K., Uwagawa, S.,
Kawamura, S., and Okuno, Y. (2009). Mode of acaoalysis for the synthetic pyrethroid metofluthiduced rat liver tumours: Evidence for
hepatic CYP2B induction and hepatocyte proliferatitoxicol. Sci108 69-80

14 Qatanani, M., and Moore, D. D. (2005). CAR, thatawously advancing receptor, in drug metabolism diseaseCurr Drug Metab6, 329-
339
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Induction of hepatic
CYP2B

Yes
(Priceet al, 2008%)
(Hiroseet al, 20099)
(Priceet al, 200727) :
vivo

Yes
(Pirttiahoet al, 19829) :
vivo
(Priceet al, 2008)
(Hiroseet al, 2009)

Increased liver weight or
size

Yes
(Priceet al, 2007)
(Joneset al, 20099)

Yes
(Pirttiahoet al, 1982)

Increased hepatocellular
proliferation

Yes
(Priceet al, 2007)
(Joneset al, 2009)
(Hiroseet al, 2009)

Unlikely
(Parzefallet al, 1991)
(Hasmall and Roberts,
1999)

(Hiroseet al, 2009)
(Osimitz and Lake,
20099

(Rosset al, 20167)

Appearance of Yes
hepatocellular tumours (IARC, 200%?)

(Joneset al, 2009)

Unlikely
(Holsappleet al, 2006)
(Graham and Lake,
20083)
(Lake, 20094
(Osimitz and Lake,
2009)
(Yamadaet al, 20095)
(Rosset al, 2010)
(Carmichaekt al,
20119

15 Price, R. J., Giddings, A. M., Scott, M. P., WadteD. G., Capen, C. C., Osimitz, T. G., and LaBeG. (2008). Effect of pyrethrins on
cytochrome p450 forms in cultured rat and humarategytesToxicology243 84-95

16 Hirose, Y., Nagahori, H., Yamada, T., Deguchi, Yomigahara, Y., Nishioka, K., Uwagawa, S., Kawam8., Isobe, N., Lake, B. G., and
Okuno, Y. (2009). Comparison of the effects of $lyathetic pyrethroid metofluthrin and phenobarbitalCYP2B form induction and replicative
DNA synthesis in cultured rat and human hepatocifiesicology258, 64-69

17 Price, R. J., Walters, D. G., Finch, J. M., Gdb#e L., Capen, C. C., Osimitz, T. G., and Lake,& (2007). A mode of action for induction
of liver tumours by pyrethrins in the rdtoxicol. Appl. PharmacoR18 186-195

18 Pirttiaho, H. I., Sotaniemi, E. A., Pelkonen, R, &nd Pitkanen, U. (1982). Hepatic blood flow alndg metabolism in patients on enzyme-
inducing anticonvulsant&ur. J. Clin. PharmacolR2, 441-445

19 Jones, H. B., Orton, T. C., and Lake, B. G. (20@fect of chronic phenobarbitone administratiam lover tumour formation in the
C57BL/10J mousd=ood Chem. Toxico#7, 1333-1340.

20 Osimitz, T. G., and Lake, B. G. (2009). Mode-ofiag analysis for induction of rat liver tumours pyrethrins: Relevance to human cancer
risk. Crit. Rev. Toxicol39, 501-511

21 Ross, J., Plummer, S. M., Rode, A., Scheer, NweBpC. C., Vogel, O., Henderson, C. J., Wolf, C. d&d Elcombe, C. R. (2010). Human
constitutive androstane receptor (CAR) and pregnareeeptor (PXR) support the hypertrophic but thet hyperplastic response to the murine
nongenotoxic hepatocarcinogens phenobarbital aleddzme in vivoToxicol. Scil16, 452-466

22|pRC (2001). Some thyrotropic agents: Phenobalhbitd its sodium salltARC Monogr. Eval. Carcinog. Risks Hui®, 161-288

23 Graham, M. J., and Lake, B. G. (2008). Inductibrlirug metabolism: Species differences and toxigictl relevanceToxicology254, 184-
191
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Most importantly, there is also substantial epidgagical evidence for the non-carcinogenicity
of phenobarbital in humans (IARC, 2001; Ols#ral, 1989; Olseret al, 1995; Whysner, et al.,
1996). The exposure levels in humans are simil#indee in rodents, in contrast to the marked
differences in exposure to environmental and octoipal chemicals, and also, administration to
humans occurs over a period of many years, fregubaginning in childhood and continuing for
essentially the lifetime of the individual. Suchdies have demonstrated that in human subjects
receiving phenobarbital for many years at dosedyming plasma concentrations similar to those
which are carcinogenic in rodents, there is no@we of increased liver tumour risk. Therefore,
many scientists including us think that the Anstwe@uestion 2 “Can human relevance of the
MOA be reasonably excluded on the basis of fundaahegualitative differences in key events
between animals and human?” is YES. However, sletailed mechanism of such species
differences of susceptibility is not fully understh this “YES” answer has not been agreed upon
worldwide; i.e., the Answer to Question 2 may be.N@is means that the possibility of
increased of cell proliferation can not be ruled iathumans.

Recently, using primary culture, we confirmed tthet dose-dependent increase of DNA
synthesis of hepatocytes by phenobarbital was st rat but not in human (Hirose al,

2009). In addition, Osimitz and Lake also mentiottet pyrethrins, like phenobarbital, do not
induce cell proliferation in human hepatocytes (@& and Lake, 2009). Furthermore, a recent
publication presented that, based on comparisomgrdouble humanized pregnane x receptor
(PXR) and CAR (huPXR/huCAR), double knockout PXR &AR (PXRKO/CARKO), and
wild-type (WT) C57BL/6J mice, the human receptaes @ble to support the chemically induced
hypertrophic responses but not the hyperplastit feeliferation) responses (Ross al, 2010).
These findings strongly support that human hepaéscgre refractory to the increased
proliferative effects of phenobarbital that ocaurodents (Hasmall and Roberts, 1999; Hirese
al., 2009; Osimitz and Lake, 2009; Parzeédlhl, 1991; Roset al, 2010).

Therefore, the Answer to Question 3 “Can humarvegiee of the MOA be reasonably excluded
on the basis of quantitative differences in eittieetic or dynamic factors between animals and
humans?” is certainly YE@-igure below). This is consistent with recent pedtions in which it

is concluded that although the possible relevamtesoMOA of phenobarbital cannot be
dismissed on qualitative grounds, it is highly kely to be relevant to humans because of major
guantitative interspecies differences in the kegnes for liver tumors (Carmichaet al, 2011;
Graham and Lake, 2008; Holsappteal, 2006; Lake, 2009; Osimitz and Lake, 2009; Ydma
et al, 2009).

24 Lake, B. G. (2009). Species differences in theatiepeffects of inducers of CYP2B and CYP4A subfgrforms: Relationship to rodent liver
tumour formationXenobiotica39, 582-596

25 Yamada, T., Uwagawa, S., Okuno, Y., Cohen, S.avid Kaneko, H. (2009). Case study: An evaluatiorthef human relevance of the
synthetic pyrethroid metofluthrin-induced liver taors in rats based on mode of actidaxicol. Sci108, 59-68

26 Carmichael, N., Bausen, M., Boobis, A. R., Cot®enM., Embry, M., Fruijtier-Pélloth, C., Greim, H.ewis, R., Meek, M. E., Mellor, H.,

Vickers, C., and Doe, J. (2011). Using mode ofamctnformation to improve regulatory decision-makidn ECETOC/ILSI RF/HESI workshop
overview.Crit. Rev. Toxicol41, 175-186
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Q1. Is the weight of evidence . .
sufficient to establish the — (_:Olzt'nue with .
MOA in animals? NO riIsk assessmen

YES

v

Q2.Can human relevance of the
MOA not MOA be reasonably excluded on
Relevant qualtatve diferences in key
YES

events between animals and
human?

NO

\ 4

Q3. Can human relevance of the

MOA be reasonably excluded
MOA not &—| On the basis of quantitative Continue with
Relevant differences in either kinetic or risk assessment
YES NO

dynamic factors between

; animals and humans?
Phenobarbital
- Liver tumour

Human relevance of the rodent liver carcinogenic rgponse of phenobarbital is
evaluated based upon the human relevance framewofRdapted from
Holsappleet al. (2006)].

Thyroid tumour

The current understanding of the regulation ofdityhormone homeostasis in humans and of the
role of increased TSH levels (as a result of attehgroid hormone homeostasis) as a risk factor
for thyroid cancer was considered in order to astes human relevance of the key events in the
animal mode of carcinogenic action by phenobarlitable below). The fundamental
mechanisms involved in the function and regulatbthe hypothalamic—pituitary—thyroid axis in
rats are qualitatively similar to those in humaBgcoet al, 20027). Therefore, an agent that
decreases T4 levels in rats could likewise redutenhumans; this, in turn, could potentially
lead to an increase in TSH levels (Dellaet@l, 20068). However, other microsomal enzyme
inducers have not been shown to increase TSH levels when T4 is decreased (Mexlal,

2003).

Although a number of pharmaceuticals (e.g., prépyitracil, lithium, amiodarone, iopanoic

acid) that disrupt thyroid homeostasis by actirrgatly on the thyroid gland (for example, by
inhibiting hormone synthesis or release or by hiogihe conversion of T4 to T3) are known to
lead to hypothyroidism and increases in TSH in husnthere is no evidence of increased
susceptibility to thyroid cancer in humans secopdahypothyroidism induced by any
mechanism (Dellarcet al, 2006).

Summary concordance table for mode of action on pm@barbital-induced thyroid tumours

Key events Rodents Humans

27 Bianco, A. C., Salvatore, D., Gereben, B., Bel, J., and Larsen, P. R. (2002). Biochemistry, utatl and molecular biology, and
physiological roles of the iodothyronine selenod&iasesEndocr. Rev23, 38-89

28 Dellarco, V. L., McGregor, D., Berry, S. C., Cohé& M., and Boobis, A. R. (2006). Thiazopyr angrtid disruption: Case study within the
context of the 2006 IPCS human relevance frame¥arinalysis of a cancer mode of acti@mit. Rev. Toxicol36, 793-801
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CAR activation

Yes
(Mooreet al, 20039)
(Qatanani and Moore,
2005)
(Tienet al, 200729)
(Pakharukoveet al,
20109

Yes
(Mooreet al, 2003)
(Qatanani and Moore,
2005)

Increased hepatic UDP-G
(Increase hepatic clearang
of T4)

Yes
(Qatanankt al, 2005)

Yes
(Meeket al, 2003)

Decreased serum T4 levelsYes Yes
(Qatanankt al, 2005) (Meeket al, 2003)
Increased serum TSH Yes Unlikely
levels (Qatanankt al, 2005) (Meeket al, 2003).
Increased TSH increases | Yes Unlikely
thyroid cell proliferation (Qatananket al, 2005) (Meeket al, 2003)
Appearance of thyroid Yes Unlikely

tumours

(IARC, 2001)

(Meeket al, 2003)
(Cohenet al, 20042)
(Dellarcoet al, 2006)
(Graham and Lake,
2008)

Thus, on both quantitative kinetic and dynamic ba#iee response in rats does not occur in
humans, even though on a qualitative basis the huraa the potential (Figure below). One can
thus conclude on a quantitative basis that this Mi@As not apply to humans (Coledtral,

2004; Dellarceet al, 2006; Graham and Lake, 2008; Mexlal, 2003).

29 Moore, J. T., Moore, L. B., Maglich, J. M., andiéer, S. A. (2003). Functional and structural cangopn of PXR and CARBiochim.
Biophys. Actd 619 235-238

30 Tien, E. S., Matsui, K., Moore, R., and Negishi, (2007). The nuclear receptor constitutively a@f@wndrostane receptor regulates type 1
deiodinase and thyroid hormone activity in the regating mouse lived. Pharmacol. Exp. The820, 307-313

31 Pakharukova, M., Smetanina, M., Kaledin, V., Obut, and Merkulova, T. (2010). The increased CAReatelent metabolism of thyroid
hormones in mice with high cancer susceptibiliffe Sci.87, 439-444

32 Cohen, S. M., Klaunig, J., Meek, M. E., Hill, R.,Rastoor, T., Lehman-McKeeman, L., Bucher, Jndfellow, D. G., Seed, J., Dellarco, V.,
Fenner-Crisp, P., and Patton, D. (2004). Evaluatieghuman relevance of chemically induced aniomalours Toxicol. Sci78, 181-186
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Q1. Is the weight of evidence . .
sufficient to establish the — (_:Olzt'nue with .
MOA in animals? NO rIsK assessmen

YES

v

Q2.Can human relevance of the
MOA not MOA be reasonably excluded on
Relevant qualtatve diferences in key
YES

events between animals and
human?

NO

\ 4

Q3. Can human relevance of the

MOA be reasonably excluded
MOA not &—| On the basis of quantitative Continue with
Relevant differences in either kinetic or risk assessment
YES NO

dynamic factors between

; animals and humans?
Phenobarbital
- Thyroid tumour

Human relevance of the rodent thyroid carcinogenicesponse of phenobarbital
is evaluated based upon the human relevance framevko(Cohenet al, 2004;
Dellarcoet al, 2006; Graham and Lake, 2008; Mexlal, 2003).

3. Direct comparison of phenobarbital effects with efécts caused by fenpyrazamine

Since the effects of phenobarbital have been extelgsnvestigated, we did not set a
phenobarbital group as a concurrent positive comtrthe MOA study with fenpyrazamine. Here
we compare the effects caused by fenpyrazamirteogetobserved by phenobarbital (Table
below). Data for phenobarbital, except for BrdUdltg indices, were collected in our
laboratory, thus comparison of both data setsliglie for evaluation of similarity. Regarding
labeling, the method of BrdU treatment is diffefentraperitoneal injection at a dosage of 100
mg/kg body weight at 2 hr before sacrifice was usdtie fenpyrazamine study, while Alzet mini
pumps implanted in the subcutaneous tissues otiath@rior to 7 days of the scheduled sacrifice
was used in the phenobarbital study. Thereforey dillabeling indices were adopted from
published information using the same method (JandsClarke, 1998). For your reference, in
the study using Alzet mini pumps, BrdU labelingices were increased 3.5-fold of control after
1-week treatment of phenobarbital, but returnecbtarol levels after 2-week treatment (Deguchi
et al, 2009). Although the rate of DNA replication retarto control levels, the numbers of
hepatocytes increased after phenobarbital treatseetite number of DNA replications is
increased.

33 Jones, H. B., and Clarke, N. A. (1993). Assessragtite influence of subacute phenobarbitone adsmation on multi-tissue cell proliferation
in the rat using bromodeoxyuridine immunocytochémig\rch. Toxicol67, 622-628
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Table 3. Comparative table for fenpyrazamine and ph  enobarbital

Fenpyrazamine Phenobarbital
(ppm) 0 2400 0 1000
Achieved intake of test substance 0 216.6 0.0 62.7
(ma/ka/day)
Organ weight:
Liver: Absolute (g) 10.4 13.48 * 12.10 15.28 **
(1.3) 1.3)
Liver: Relative (g/100gBW) 4.07 5.20 i 3.60 4.54 *x
(1.3) 1.3)
Thyroid: Absolute (mg) 18 21 18 20
1.2) (1.1)
Thyroid: Relative (mg/100gBW) 7.2 8.1 5.3 5.9
(1.1) (1.1)
Histopathology — light microscopy:
Centrilobular hepatocyte hypertrophy 0/10 9/10 * 0/8 8/8 **
0% 90% 0% 100%
Thyroid follicular cell hypertrophy 0/10 9/10 i 0/8 3/8
0% 90% 0% 38%
Hepatocellular proliferation
BrdU labeling indices (%), Day-3 2.38 3.36 2.4 6.50 **
1.4) 2.7)
BrdU labeling indices (%), Day-7 1.93 0.57 2.1 1.50
(0.3) (0.7)
Enzyme activity
Hepatic CYP2B activity (pmol/min/mg 3.8 13.90 i 1.5 110.45 **
S9 protein)
(3.7) (73.6)
Hepatic UDP-GT activity toward T4 0.53 0.66 ** 0.54 0.89 **
(pmol/min/ma S9 protein)
(1.2) (1.7)
Serum hormone levels:
T3 (ng/mL) 0.6 0.6 0.5 0.6
(1.0) 1.2)
T4 (pg/dL) 3.31 3.26 2.53 2.15 *
(1.0) (0.8)
TSH (ng/mL) 10.7 17.1 8.0 19.1 #*
(1.6) (2.4)

Statistically significant, *: p<0.05, **: p<0.01.

a The phenobarbital data include published (Degetchl, 2009) and unpublished data. All data are

adopted from 2-week treatment study except for Blati¢ling indices. Alteration of BrdU

labeling indices is usually appeared at early plofiseeatment with enzyme inducers. Since

fenpyrazamine revealed a tendency of increasebefiteg at Day 3 but the value was less than

that of control at Day 7, the data at Days 3 ameeie presented. However, we do not have such

data for phenobarbital, therefore these data weoptad from (Jones and Clarke, 1993). The data

represent group mean value, and the value in gases represents proportion to control. 1at the
( should be
noted that the effects by fenpyrazamine are mushpetent than those of phenobarbital, and the
tumour response is also less; in the rat carcinoggstudy of fenpyrazamine, the incidence of
liver tumours was not statistically significant.
One possibility, therefore, is to “read across’hirthese findings with phenobarbital to other
compounds that share its MOA in animals in inducimgent liver tumours and to conclude that
the tumours caused by such a compound are notareléy the risk assessment of the compound
in humans (Cohen, 203 Cohenret al, 2004; Dellarceet al, 2006; Meelet al, 2003;

34 Cohen, S. M. (2010). Evaluation of possible cargenic risk to humans based on liver tumours irenbéssays: The two-year bioassay is no
longer necessary.oxicol. Pathol38, 487-501

92



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

Yamadaet al, 2009). Such a conclusion would be critically degent on the reliability of the
epidemiological data and the similarity betweenM@A for the chemical under test to that of
the compound for which there are epidemiologicth@daailable.

4.10.4 Summary and discussion of carcinogenicity

In the combined chronic and carcinogenicity stuzlydars) in rat, the NOAEL is set at 300 ppm
(15.6 ma/kg bw/d) in females, based on shortenethpymbin time and decreased MCV and
MCH and_12.7 mg/kg bw/d in males, based on steéiltyi significantly increased hepatocellular
hypertrophy accompanied by increased relative lweight at 1200 ppm at week 52 in satellite
group and hepatocellular hypertrophy (but withdwargge in relative liver weight) in main group
males at week 104, as well as on increase in alibamd gamma-glutamyl-transferase).

Regarding carcinogenic potential of fenpyrazamineeincrease of neoplastic findings was
observed in any organ of treated animals, with ptiae of liver and thyroid. The incidence of
hepatocellular carcinoma of 4% in males at 2400 p@® above historical control data (0.0% to
2.8%) from comparable feeding studies. The higheidence of thyroid follicular carcinoma in
males of 2400 ppm group (6.1%) was higher tharhisterical control data (max. 4% in males)
from comparable feeding studies. At the dose cgusigher incidence of liver and thyroid
tumours (2400 ppm) no excessive toxicity was olekrirhe animals with tumours survived until
scheduled sacrifice. A clear threshold dose (1300)ould be estimated where no increased
incidence of liver and thyroid carcinoma was seen.

By default, carcinogenic effects in experimentahaals are considered relevant to humans and
are considered for classification as carcinogésdance on the Application of CLP Criteria,
Guidance to Regulation (EC) No 1272/2008 on clasgibn, labeling and packaging (CLP) of
substances and mixtures, 2009nly if there is sufficient evidence showing a@bevance of a
certain type of tumors to humans, this tumor typeusd be excluded for classification.
Fenpyrazamine is not genotoxic. In the providedioagenicity study, malignant tumors were
observed in male rats in multiple sites (liver #imgroid), which incidence was above historical
control data of well comparable studies. No exasgdf MTD (maximum tolerated dose) was
observed in males (body weight loss was 10.1% coedp@ control, but no signs of severe
toxicity including reduced survival rate was sed@gth affected tissues, liver and thyroid, have
their equivalent in humans. Two mechanistic stugresided (onen vivo and onen vitro, see
“other relevant information”, 4.10.3) could shovatlienpyrazamine has a comparable MOA to
phenobarbital (perturbation of homeostasis of fatyithyroid-axis by extrathyroidal
mechanism). Phenobarbital MOA is considered todigelevant for humads No liver and
thyroid tumors were observed above historical @mata in mouse carcinogenicity study or in
female rats (male rats are frequently found to beensensitive with respect to induction of
thyroid tumors than female rats and mice) showirag éven if fenpyrazamine may have a MOA
comparable to phenobarbital, it is of much lowetepay (shown also by low incidences of liver
and thyroid tumors in male rats).

Combining all these criteria for classificationaofubstance as a carcinogen, according to
Dangerous Substance Directive (67/548/EC) and R&gnl1272/2008, no classification and
labeling is proposed for fenpyrazamine.

In the carcinogenicity study in CD-1 mouse (78 viethe NOAEL for males is set at 1500 ppm
(176 ma/kg bw/d), based on statistically signifitamigher relative liver weight in satellite and

35 IPCS, 2007: Part 1: IPCS Framework for analysirggrelevance of a cancer mode of action for huraadscase studies
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main group animals accompanied by higher inciderideepatocellular hypertrophy observed in
main group animals, and supported by statisticsiliypificantly increased MCV and MCH and

decreased RBC at 3000 ppm. In females, NOAEL ists2000 ppm (283 ma/kg bw/d), based on
statistically significantly higher relative liver eight in satellite and main group animals
accompanied by statistically significantly incred$epatocellular hypertrophy observed in main
group animals, and supported by statistically $igantly decreased RBC, HB and HCT at 4000
ppm. In the mouse carcinogenicity study, no camgpgmic potential of fenpyrazamine could be
observed.

4.10.5 Comparison with criteria

By default, carcinogenic effects in experimentahaals are considered relevant to humans and
are considered for classification as carcinogésdance on the Application of CLP Criteria,
Guidance to Regulation (EC) No 1272/2008 on clasgibn, labeling and packaging (CLP) of
substances and mixtures, 2009nly if there is sufficient evidence showing a@bevance of a
certain type of tumors to humans, this tumor typeusd be excluded for classification.
Fenpyrazamine is not genotoxic. In the providedioagenicity study, malignant tumors were
observed in male rats in multiple sites (liver #imgroid), which incidence was above historical
control data of well comparable studies. No exasgdf MTD (maximum tolerated dose) was
observed in males (body weight loss was 10.1% coedp@ control, but no signs of severe
toxicity including reduced survival rate was sed@gth affected tissues, liver and thyroid, have
their equivalent in humans. Two mechanistic stugresided (onen vivo and onen vitro, see
“other relevant information”, 4.10.3) could shovatlienpyrazamine has a comparable MOA to
phenobarbital (perturbation of homeostasis of fatyithyroid-axis by extrathyroidal
mechanism). Phenobarbital MOA is considered todigaievant for humans. No liver and
thyroid tumours were observed above historical rmbmata in mouse carcinogenicity study or in
female rats (male rats are frequently found to beensensitive with respect to induction of
thyroid tumors than female rats and mice) showivag éven if fenpyrazamine may have a MOA
comparable to phenobarbital, it is of much lowetepoy (shown also by low incidences of liver
and thyroid tumors in male rats).

Combining all these criteria for classification afsubstance as a carcinogen, according to
Dangerous Substance Directive (67/548/EC) and Ré&gul (EC) 1272/2008, no classification
and labelling is proposed for fenpyrazamine.

4.10.6 Conclusions on classification and labelling

No classification and labellinig proposed for fenpyrazamine regarding carcinagimni

4.11 Toxicity for reproduction

Table 50: Summary table of relevant reproductivecity studies
Method NOAEL Remarks Reference
Preliminary 1-generation Reproduction: Wistar, Possnecker, A.,

reproduction toxicity study (rat) | 244.7 mg/kg bw/d (males) and | HanRcc:WIST(SPF)| Flade, D, 2008
(no appropriate guideline, pilot | 253.7 mg/kg bw/d (females) rats

study)
Parental: 24.8 mg/kg bw/d
(males) and 75.0 mg/kg bw/d
(females)

Purity: 94.7%
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Offspring: 75.0 mg/kg bw/d
(females)

Two-generation rat (OECD 416)

Reproduction: 73.7 mg/kg bw/d
Parental: 20.3 mg/kg bw/d

(males) and 31.6 mg/kg bw/d
(females)

Offspring: 28.5 mg/kg bw/d

Wistar,
HanRcc:WIST(SPF)
rats

Purity: 94.7%

Gerspach, R.,
Weber, K., Flade,
D, 2009

Developmental range finding stud
(rat) (OECD 414)

yFoetal: no NOAEL established
Maternal: 300 mg/kg bw/d
No teratogenic potential

Wistar,
HanRcc:WIST(SPF)

Purity: 94.7%

Possnecker, A,
2006

Developmental toxicity study (rat] Foetal: 125 mg/kg bw/d Wistar, Gerspach, R., and
(OECD 414) Maternal: 30 mg/kg bw/d HachchST(SPF) Flade, D, 2009

No teratogenic potential Purity: 94.7%
Developmental range finding studyFoetal: 60 mg/kg bw/d New Zealand White | Inakawa, K,
(rabbit) (guideline not stated, rangeévaternal: 60 mg/kg bw/d (Kbl:NZW SPF) 2008a
finding study) No teratogenic potential Rab.b It

Purity: 94.7%

Developmental toxicity study Foetal: 30 mg/kg bw/d New Zealand White | Inakawa, K,
(rabbit) (OECD 414) (Kbl:NZW SPF) 2008b

Maternal: 30 mg/kg bw/d
No teratogenic potential

Rabbit
Purity: 94.7%

4.11.1 Effects on fertility

4.11.1.1 Non-human information

Reference:
Author(s), yeal
Report/Doc.
number:
Guideline(s)
GLP:
Deviations:

No appropriate guideline; pilot stu
Yes (laboratory certified by National Authgjit
Organ/body weight ratios calculatedeolasn unverified body weight data;

not considered relevant, since preliminary study

Validity:

Yes; supporting study

Preliminary reproduction toxicity study in the Héfistar rat
Pdssnecker, A., Flade, D.; 2(
Sumitomo Chemical Co. Ltd. Report No. QNT-0020

Material and methods:

Test Material:
Lot/Batch:
Purity:

Test animals:
Species:
Strain:
Age:
Weight at start:

S-2188
030-050914-1G
94.7%

Rat

Wistar, HanRcc:WIST(SPF)
Minimum 8 weeks at delivery
Males 260 — 294g, females 1624-g
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Source: RCC Ltd, Laboratory Animal Services, Figitiarf,
Switzerland

Diet: Pelleted standard Kliba-Nafag 3433 maintepatiet;ad
libitum

The purpose of the preliminary reproduction stuég\wo determine suitable dose levels of the
test substance for a subsequent main two-genenmagwaduction study. The dosing was based on
a preliminary 2-week feeding study in rats, wheremals of both sexes at the dose level of 3000
ppm revealed decreased body weight gain and efbediser and thyroid.

Animal assignment and treatment

Groups of 5 male and 5 female young adult rats wiHezed fenpyrazamine in diet at dietary
concentrations of 0 (control), 400, 1000 or 300thdpr 14 days pre-pairing period, and then
continuously throughout pairing, gestation, andaaon. A pairing period of 14 days was
allowed. The first day on which evidence of mativas seen was designated day 0 post-coitum.
Females were returned to individual cages onceeecel of mating was seen, and allowed to
complete gestation and lactation. They were saedfiat 21 days post-partum, at weaning of the
pups. Adult males were sacrificed 43 days aftenmai

Diet preparation and analysis:

Fresh batches of the feed pellets for this studgwweepared at least each 2 weeks with a constant
concentration (ppm) throughout the feeding duratidre test item was mixed with granulated

feed in a pelleting machine. Water was added tb é&sed preparation at a volume/weight ratio of
approximately 1:10 to ensure pelleting. The peletse dried with air for approximately 48

hours before storage. Feed for the control group pvapared similarly without the test item.

Accuracy of diet preparation was confirmed by asiglyGC). Stability of the test item in pelleted
rodent feed was investigated over 21 days and feabe stable. Concentration and homogeneity
of the actual test substance batch in the feed determined at the start of the pre-pairing period.
Mean test substance intakes (mg/kg bw/d) are givéable below.

Table 51: Mean test substance intakes (mg/kg bwRlgeneration only

Sex Doses 400 ppm 1000 ppm 3000 ppm
Period of treatment (Group 2) (Group 3) (Group 4)

males Pre-pairing period (14 days) 29.3 75.3 244.7
After pairing period (43 days) 24.8 62.5 198.5

females | Pre-pairing period (14 days) 32.0 79.5 253.7
Gestation period (21 days) 31.4 75.0 237.3
Lactation period (days 1 to 14 731 177.0 490.2
post partum)*

*Food consumption of P females was measured only until day 14 of lactation period, but the pups were reared until weaning (day 21
post-partum). From days 21 to 28 the pups were reared for a further week on the respective diet

Clinical observations:

Animals were checked for morbidity or mortality aclohical signs at least twice daily.
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Body weight:

Parental animals were weighed weekly, except dyagng. Parental females were weighed on
days 0, 7, 14 and 21 post-coitum. Dams which étlevere weighed on days 1, 4, 7, 14 and 21
post-partum.

Food consumption:

Food consumption was measured weekly at the saewats as bodyweight, except during the
pairing period when no food consumption was measubearing the lactation period food
consumption was measured only to day 14 post-pafetative food consumption ratios, and
test substance intake, were calculated. After wegriood consumption of pups was measured
for a further week.

Mating evaluation:

Animals were paired one male / one female for @odesf maximal 14 days. A record of mating
of females during the pairing period was made bly dxamination of vaginal smears or
appearance of a vaginal plug. The first day on tvlemidence of mating was found, was
designated Day 0 post-coitum. Vaginal smears througthe mating period were used to detect
marked abnormalities in the oestrus cycle.

Gestation and parturition:

Approaching the end of the gestational period darre examined twice daily for signs of
parturition, and the duration of gestation was reed.

Offsprings:

The day of birth was designated Day 0 post-partutters were examined as soon as possible for
litter size, live births, stillbirths and any grassnormalities. Pups were weighed on days 0 and/or
1,4,7, 14, 21 and 28 post-partum and the sex ohtive pups was determined at first litter

check and on day 21. All dams and pups were obdetaiy for survival, and behavioural
abnormalities in nesting and nursing. Dead pup®wecropsied.

At 4 days post-partum, litters were standardise8l pops and surplus pups were necropsied and
then discarded. Following weaning (day 21 postypa)t pups were maintained on treated diets
for one further week to day 28 post-partum and searificed and necropsied.

Gross Necropsy

All P (parent generation) animals were subject &zrmscopic post-mortem examination.
Examination of parental animals gave special atiartb reproductive organs. In dams, the
number of implantation sites was counted aftenstgithe uterus in ammonium sulphide.

Histopathology

Tissue harvesting: From parental animals, liverrdid, and any tissue with gross lesions were
fixed in buffered formaldehyde for possible futtiistological examination.

Organ weights: From pups killed at 28 days postupay the following weights were recorded
from at least one male and one female per littedylveight, brain, spleen, thymus, and uterus.
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Findings:
Parental animals:

All animals survived until scheduled necropsy. Naical signs or signs of discomfort were
noted in parent animals. During the pre-pairingquethe mean body weight of males and
females was similar to control. During the gestaand lactation of females, males in all treated
groups showed a body weight gain loss (-9.1%, %48d -15.9% comparing to control).
Parental female weight gain during gestation shomgedonsistent pattern. Only in the high dose
females, body weight gain was -15.8% comparingtdrol animals. Mean body weight of
females in the high dose at the end of gestatian-8&% lower than in controls.

Enlarged thyroids were measured in 4 females df dase group and in 2, 3 and 2 males of low,
mid- and high dose group. No macroscopic changes aeserved in any parent animal of low
dose.

Reproduction:

There was no effect on time-to-mating, on numbéfemales becoming pregnant, or length of
gestation. There was no effect on number of implaom sites. Post-implantation loss was higher
(but not statistically significant) in high dosemals than in controls (12.2% comparing to
3.8%). The number of live pups at birth was lowehigh dose animals than in control (10.6
comparing to 13.5 in control), but the differencaswot statistically significant.

Litter data:

No treatment-related effect on postnatal pup mitytalas seen. The lower viability index in low
dose group (91.4% compared to 98.1% in control) neconsidered treatment related, since no
effects on viability were seen in mid- and high@lasimals. On day 1 post-partum mean pup
weights were equal between all groups. Bodyweifpups of the high dose group was
significantly decreased from mid-lactation (effseen starting from day 14) to day 28 post-
partum. Mean food consumption in the pups of higbedoetween day 21 and 28 post-partum
was decreased also. No effects on body weight aleserved in pups of low and mid-dose. No
effect on sex ration could be observed in any dpsap. No treatment-related macroscopic
changes were noted (thickened uterus of one fepugdeof low dose group was considered
incidental). Absolute brain, thymus, spleen andugaveight in female pups was significantly
lower in the high dose group than in the controt;rhale pups, only absolute thymus weight was
significantly lower in the high dose group. Relatiyrain weight was increased in males and
females of high dose group; relative thymus weighs decreased in females.

The results of the preliminary reproduction studg/ given in table below.
Table 52: Results of the preliminary reproductiardy

Males Females

Diet concentration (ppm) 0 400 1000 3000 0 400 1000 300d

Parental animals

Fenpyrazamineintake (mg/kg bw/d)

Pre-pairing (14 days

0 29.3 75.3 244.7 0 32.0 79.5 253.7
Gestation 31.4 75.0 237.3
- 0 24.8 62.5 198.5
Lactation 73.1 177.0 490.2

Bodyweight gain (g)
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Males Females
Diet concentration (ppm) 0 400 1000 3000 0 400 1000 300(
Pre-pairing (14 days) g 48 47 50 19 16 21 15
Gestation/post-partun 120 140 126 101
88 80 75 74 (+16.6%) | (+5%) | (-15.8%)
Lactation (-9:1%) | (-14.7%) | (-15.9%) o4 60 43 50
Mean bodyweight (g)
Pre-pairing (day 14} 556 328 324 330 203 198 202 200
Gestation/post-partun 329 347 334 301
420 415 403 405 +5.5%) | (+1.5%) | (:8.5%)
: -1.2% -4.0% -3.5%
Lactation ( ) | ( ) | ( ) 258 280* 280" 278
Mating Performance
i 1 0,
Mating index (%) 100 100 100 100 100 100 100 100
Mean precoital time (days) o8 36 30 392
Fertility index (%) 80 100 100 100
Gestation index (%) 100 100 100 100
Gestation Duration (days) 21.8 218 21.6 21.8
Implantations (mean) 13.0 15.2 145 123
Post implantation loss (%) 38 79 6.9 12.2
Viability index, days 0-4 (%) 98.1 91.4 98.5 98.1
Live pups at first litter check
(mean number per litter) 125 14.0 135 10.8
F1 pup data
Bodyweight (g) day 1 pp 5.7 6.0 6.0 5.7 5.6 5.4 5.7 5.4
Bodyweight (g) day 14 pp 30.0 31.9 308 | 23.1% 30.1 30.4 208 | 22.7%
Bodyweight (g) day 21 pp 48.0 51.5 489 | 363 471 48.8 46.8 | 358
Bodyweight () day 28 pp 84.0 83.6 815 | 63.4% 78.7 77.0 765 | 61.7*
(';"aeasnsz‘t’g gg”psp“mption @) 9.64 9.01 9.08 7.77 9.03 8.41 8.75 7.8
Y (-6.5%) | (-5.8%) | (-19.4%) (-6.8%) | (-3.1%) | (-13.6%)
Absolute organ weights (F1) (g)
Brain 1.45 1.59 1.54 1.41 1.50 1.54 1.50| 1.36%
Thymus 0.306 0.335 0.307 | 0.214* 0.347 0.313 0.307 | 0.204*
Spleen 0.28 0.35 0.34 0.27 0.32 0.31 0.29| 0.24*
Uterus 0.16 0.15 0.15 0.11*
Organ/body weight ratio (F1) %
Brain 1.87 2.12 200 | 2.41% 1.98 2.15 211 | 2.39%
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Males Females
Diet concentration (ppm) 0 400 1000 3000 0 400 1000 300(
Thymus 0.392 0.440 0.398 0.369 0.459 0.435 0.43p 0.358*
Spleen 0.36 0.45 0.44 0.45 0.43 0.43 0.40 0.43
Uterus 0.21 0.20 0.21 0.19

* p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls

Conclusion:

In the preliminary dose-finding study fenpyrazamivess well-tolerated at all doses, resulting
only in weight gain loss in parental males of nadd high dose group (during female gestation
and lactation time) and in parental females of ligke group during gestation. Mating
performance and fertility appeared unaffectedlad@de levels. In the high dose females, an
increase in post implantation loss and reductidiiter size were noted. Pups in the high dose
group had significantly lower body weight gain fralay 14 and 28 post-partum, but not at birth.

At necropsy, an increased incidence of thyroid rg@laent was reported in parental males and
females of high dose. There were no notable negriopdings among pups. Changes in organ
weights of pups are considered secondary to bodayhiviss in high dose animals during
lactation and weaning.

Therefore, the NOAEL for parental systemic toxiggyset at 400 ppm for males (equivalent to
24.8 mg/kg bw/d) and 1000 ppm for females (equivate 75 mg/kg bw/d), based on decreased
body weight gain of both sexes (> 10%) during gestgeriod. NOAEL for offspring systemic
toxicity is proposed to be set at the dose levaldif0 ppm (equivalent {66 mg/kg bw/day

during gestation) due to increased post implantdtes, decreased number of live pups at birth
and significantly lower body weight of pups fromyded to 28 post partum. Additionally,
absolute and relative organ weights alteratioraigsically significant) were observed in high
dose pups. Reproductive NOAEL of 3000 ppm (equivatie 244.7 mg/kg bw/d (males) and
253.7 mg/kg bw/d (females)) was derived, due teffiects observed on reproduction at highest
dose tested.

On the basis of results in this study, the highed@)00 ppm) was considered appropriate for the
main study.

Reference: Two-generation reproduction study in the Han Wisaa

Author(s), year: Gerspach, R., Weber, K., Flade 2D09

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0041

number:

Guideline(s): Japanese MAFF 12 Nousan 8147, EPATSRIT0.3800, OECD 416

GLP: Yes (laboratory certified by National Authori

Deviations: -Individual pup weights of three ligefrom groups 1, 3 and 4 were, by

error, not taken on day 7 post partum.

- Not all organs from F1 pups (not selected for rdpadion), by error,
were sampled on the two scheduled necropsy dageeftire, the missing
organs were sampled from another pups of the sitiered day after

- The uterus weights were taken including the ceavid vagina

All deviations are considered as not relevant liertalidity of the study
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Validity: Yes

Material and methods:

Test Material: S-2188
Lot/Batch: 030-050914-1G
Purity: 94.7%
Test animals:
Species: Rat
Strain: Wistar, HanRcc:WIST(SPF)
Age: Minimum 6 weeks at delivery
Weight at start: Males 192 - 231g, females 1403g
Source: Harlan, Laboratory Animal Services, Futims,
Switzerland
Diet: Pelleted standard Kliba-Nafag 3433 mainteeanc
diet; ad libitum

The main reproduction study was conducted in otdgrovide general information concerning
the effects of the test substance on reproductinetion as by gonadal function, estrus cycles,
mating behaviour, conception, gestation, parturjtitactation, weaning and the growth and
development of the off-spring. Additionally, theidy provides information on the effects of the
test substance on neonatal morbidity, mortalithavéour and preliminary data on teratogenicity.

Animal assignment and treatment

Groups of 24 male and 24 female young adult ratsevadlocated to treatment groups (P
generation). These rats were exposed to treated fiie a pre-mating period of 10 weeks (70
days) and then paired, one male to one female fioatang period of max. 14 days. Once rats had
mated the males were removed, and the females onedithroughout gestation, littering, and
lactation. At the end of the lactation period (Zysl post-partum), 24 male and 24 female pups
(ideally no more than 1 male and 1 female perrjitteere selected to become the F1 parental
animals. These animals were again permitted a 7 dare-mating phase starting at
approximately 28 days of age and then mated; fesnaére allowed to rear their litters to form
the F2 generation. The F2 animals were monitordd sexual maturity (preputial separation in
males, vaginal opening in females) and the study tterminated. Exposure to treated diet
continued throughout the study including pre-matimgting, gestation and lactation periods of P
and F1 generations. The F2 pups were indirectlypgag to test substance until weaning (day 21
post partum).

Diet preparation and analysis:

Fresh batches of the feed pellets for this studgwweepared at least each 2 weeks with a constant
concentration (ppm) throughout the feeding duratibime test item was mixed with granulated
feed in a pelleting machine. Water was added tb &sexd preparation at a volume/weight ratio of
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approximately 1:10 to ensure pelleting. The pelleese dried with air for approximately 48
hours before storage. Feed for the control group pvapared similarly without the test item.

Accuracy of diet preparation was confirmed by asialyGC). Stability of the test item in pelleted
rodent feed was investigated over 21 days and fowibé stable. Concentration and homogeneity
of the actual test item batch in the feed were rdeteed in diets used in the first week of
treatment, at the beginning of the P generatiotaten period, at the start of the F1 pre-mating
period, and at the start of the F1 lactation period

Mean test substance intakes (mg/kg bw/d) are givésibles below.
Table 53: Mean test substance intakes — P genet@tig/kg bw/d)

Doses 400 ppm 1000 ppm 3000 ppm
Sex Period of treatment (Group 2) (Group 3) (Group 4)
males Pre-pairing period (70 days) 27.4 68.6 213
After pairing period (43 days) 21.6 55.1 172
females | Pre-pairing period (70 days) 32.0 79.9 237
Gestation period 29.3 72.5 219
Ir;zzta;:‘)r?ug)a:iod (days 1 to 1458.9 149 449

*Food consumption was measured only until day 1taofation period, but the pups were reared ungming (day
21 post-partum).

Table 54: Mean test substance intakes — F1 geopr@atig/kg bw/d)

Doses 400 ppm 1000 ppm 3000 ppm
Sex Period of treatment (Group 2) (Group 3) (Group 4)
males Pre-pairing period (70 days) 31.6 80.5 256
After pairing period (43 days) 20.3 52.4 171
females | Pre-pairing period (70 days) 34.5 85.2 266
Gestation period 28.5 73.7 218
gzza;:r?usgiiod (days 1 to 1459.3 148 440

*Food consumption was measured only until day 1#aofation period, but the pups were reared urgming (day
21 post-partum).

Clinical observations:

Animals were checked for mortality and clinical rgtwice each day at least. Additionally, a
thorough physical examination was conducted on aachal on a weekly basis.

Body weight:
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All animals were weighed on the first day of dosargl thereafter at weekly intervals, with the
exception of the pairing period. After mating, fdesawere weighed on days 0, 7, 14 and 21 post
coitum. Dams which had littered were weighed onsdby4, 7, 14 and 21 post partum and on the
day the animals were sacrificed. After mating, rmalere weighted weekly until day 43 and on
the day of sacrifice.

Food consumption

Food consumption was recorded weekly together wigh recording of body weights, except
during the pairing period, when no food consumptias recorded. During the lactation period
of the females, food consumption was recorded amil day 14 post partum, since direct
exposure of the pups to the test substance (fogolagnts) might occur during the lactation
period after day 14. Relative food consumptionosatand intake of the test item expressed as
mg/kg bw/day were calculated.

Sexual maturation:

The age and body weight at which vaginal openingreputial separation occurred, was recorded
for F1 generation weanlings selected for breeduegi2 generation.

Sperm analysis:

Sperm analysis was performed for all males pergfuand F1 animals), comprising assessment
of motility, morphology, and sperm count.

Motility:

At necropsy of adult males an epididymal sperm damyas obtained from the left cauda
epididymidis of each male. The sample was diluteth va pre-warmed (about 35°C)

physiological medium, and rapidly after being obéai, one hundred sperm were counted
microscopically for determination of percentagenof motile, stationary motile and progressively
motile sperm.

Morphology:

A sperm sample from the left vas deferens was tmemhorphological assessment after fixation
and Eosin staining. 500 sperm per sample were atelumicroscopically and classified into the
following categories:

A Normal, complete sperm

B Normal head only (tail detached)

C Complete sperm, misshapen hook

D Complete sperm, abnormally curved hook
E Complete sperm, reversed head

F Abnormal head only (tail detached)
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Morphological sperm evaluation was performed ifitianly for control and high dose males. In
the absence of a test item-related effect the slidiethe group 2 and 3 males were not evaluated
for the P generation males. As considered necedsarfurther evaluation, F1 parent males
groups 2 and 3 were evaluated.

Sperm and spermatid count:

The left caudal epididymis and left testis wereetalfor determination of homogenization-
resistant spermatids and caudal epididymal speserve. These tissues were frozen at -20 + 5°C
pending evaluation. For evaluation, the weighesligs were placed in Triton-X-100 solution and
homogenized with a blender (Ultra Turrax) and amagbnic water bath. Sperm or spermatid
heads were counted microscopically using a modNledbauer chamber. These evaluations were
performed only for control and high dose malesthie absence of a test item related effect the
remaining frozen tissues were not evaluated.

Mating evaluation:

A record of mating of females was made by daily neixation of the vaginal smears for

spermatozoa and/or appearance of a vaginal pluughout the pairing period. The day on
which evidence of mating was observed was congidierdoe day 0 post coitum. Once evidence
of mating had been noted, the females were houstddually.

The mating data were used to determine the preédoita, detect whether or not pregnancy was
interrupted after mating, detect marked anomalfeth@ estrus cycle, and determine duration of
gestation.

Gestation and parturition:

Towards the end of the gestation period, femalese vexamined twice daily for signs of
parturition. Duration of gestation was calculatdeemales without litters were killed and
necropsied together with the dams after weaninpepups. Females which lost their litter were
killed and necropsied either directly after littess or with the other dams after weaning of pups.

Lactation and litter examination:

Day O of lactation was the day on which a femald Halivered all its pups. The litters were
examined for litter size, live birth, stillbirth drany gross anomalies. Sex ratios of live pups were
recorded on day 0 and/or day 1, day 4 and day 24ctdtion. Litters were caged together with
the dam until weaning on day 21 of lactation. Pupse weighed individually on days 0 and / or
1,4,7, 14 and 21 of lactation.

Sacrifice and pathology:

All P and F1 males were sacrificed after day 434pogus. All P and F1 females were sacrificed
after lactation period. Excess F1 and F2 pups afterdardization of litter sizes (24 male and 24
female F1 pups) were sacrificed on day 4 post-parexamined macroscopically and preserved
in neutral phosphate buffered 4% formaldehyde swiut
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All parent generation animals (P and F1) were erathimacroscopically for any structural

abnormalities or pathological changes either a¢daled sacrifice or if death occurred during the
study. Special attention was directed to the orgdrike reproductive system. Implantation sites
were counted for all dams. The uteri were placea solution of ammonium sulphide to visualize
possible hemorrhagic areas of implantation sites.

The following organ weights were recorded fromRilland F1 parent animals on day 21 post-
partum or shortly thereafter: brain (with entiraibistem), kidney, pituitary, adrenal glands, liver,
spleen, thyroid, seminal vesicles (with coagulatgignds and their fluids (as one unit)),

epididymides (total weight and cauda separateggtes, prostate, uterus (including cervix and
vagina, excluding oviducts). Paired organs wereagheil individually

Brain, spleen, thymus and uterus were recorded twerrandomly selected male and female pup
of each F1 and F2 litter (on day 21 post-partum).

Histopathology:

From all P and F1 animals selected for pairing fiooh one male and one female pup (selected
for organ weight recording; not selected for bragyliof each F1 and F2 litter, samples of the
following tissues and organs were collected atamsy and fixed in neutral phosphate buffered
4% formaldehyde solution: gross lesions, pituitagrenal glands, liver, thyroid, vagina, prostate,
seminal vesicles with coagulating gland, rightiseanhd epididymis (in Bouin's fixative), ovaries,
uterus and cervix.

Full histopathology was performed on the orgartedisabove for all high dose and control P and
F1 animals selected for pairing and on one malea@dfemale pup (selected for organ weight
recording) of each F2 litter (high dose and coftr@rgans demonstrating pathology in these
animals were then examined in the animals fronother dose groups.

Microscopic examination of all tissues showing grpathological changes was made.

Ovarian histopathology, in addition to qualitatieeamination, included quantitative evaluation
of primordial follicles, growing follicles and aiairfollicles and corpora lutea from 10 sections
per ovary for the ten females of the F1 generatioreontrol and high dose group. Additionally,
corpora lutea were counted on one section per ovargbsence of test item-related effects in
group 4, the group 2 and 3 females were not eveduat

Findings:

Clinical signs and mortality

There were no treated-related mortalities or cihgigns in any generation. One dam in group 4
was found dead on day 23 post coitum. This wasiderex] related to dystocia on day 22.

Body weight and body weight gain

In the P generation, no statistical differencesbady weight gain during pre-mating period,
gestation and lactation were seen among the tregtedps for both, males and females.
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Nevertheless, in highest dose group there was eea@®e in body weight gain in males and
females during pre-mating period and in femalesndugestation comparing to control animals.

In the pups selected to form F1 generation andpalrEl animals respectively, also no statistical
differences in body weight gain during pre-matingripd, gestation and lactation were seen
among the treated groups. Nevertheless, as wdibraB parental generation, in highest dose
group there was a decrease in body weight gainalesnand females during pre-mating period
and in females during gestation to control animals.

Food consumption

There was a statistically significant decreaseooidf consumption in P parental females during
pre-mating period and gestation (statistical sigarice was not proved for mean values but was
observed during themeasurments time points duhiegstudy), and F1 parental animals of the
highest dose group during pre-mating period, gestatnd lactation (statistical significance was

not proved for mean values but was observed duhegieasurments time points during the

study). There was no effect on males or femaldswofand mid-dose group.

Reproductive performance

P parents:

No effect was seen on oestrus cycle, on numberaw$ pnating, in time to mating, or in the
number of females becoming pregnant. There wasfiegteon the length of gestation. One
pregnant female of the highest dose was found daeadlay 23, which was considered a
consequence of dystocia observed the precedingTday.single decedent was not considered
associated with treatment in the absence of amgtefin gestation length in other females of this

group.
F1 pups:

The number of live pups born per litter was simb@tween groups. The increase in post natal
loss and reduced viability index in the high dossug achieved statistical significance. However,
the incidence only marginally exceeded the hisébrontrol data (seven studies conducted prior
to current study, two studies conducted after) aad considered secondary to reduced body
weight gain and reduced food consumption of mateanémals during gestation period. No
breeding losses (days 5 to 21 post-partum) werereed in any group (weaning index = 100%).

The mean pup weight of F1 pups at birth and 21 gags-partum was significantly lower in pups
(males and females) of the high dose comparedritrale. Additionally, the female pups of the
mid-dose group had significantly lower body weigbtmparing to control pups on day 21 post-
partum. However, this finding in the mid-dose grougs considered transient, since it was not
seen later in the development (day 33, vaginal iggnOn the other hand, male pups in mid-
dose showed statistically significant body weigbtmase at time of preputial separation (day
26), although their weight on day 21 post-partuns warange of control pups. In the F1 high
dose group, sexual maturity was delayed in botHesnand females (preputial separation, and
vaginal opening respectively), but this was congidesecondary to decreased body weight of
pups. Sex ratios (%omales / % females) were sinmlatl groups (45/55; 49/51; 50/50; 46/54).
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F1 parents:

No effect was seen on oestrus cycle, on numberaw$ pnating, in time to mating, or in the

number of females becoming pregnant. There wadfacoten the length of gestation. However,
in the high dose group there was a significant ¢cgdn in the mean number of implantations per
dam and litter size, and a statistically significamcrease in post-implantation loss.

F2 pups:

Bodyweights of F2 pups in the high dose group vsgaificantly lower compared to control
pups at the start of lactation and remained soutiitout the lactation period. Also at the mid-
dose level, bodyweights of female pups were sigaifily lower than those of controls from day
14 to day 21 post-partum. There was no effect ggsmi low dose group. Post-natal loss during
the first 4 days post-partum was significantly eased in all dose groups comparing to
concurrent control but was within the historicahtrol data. Viability index was significantly
decreased in all treated groups but was still wittie range of historical control data (seven
studies conducted prior to current study, two ssidionducted after). Sex ratios (% males / %
females) were similar in all groups (45/55; 48/88/52; 46/54).

Table 55: Summary of key findings (P generatiorfna generation study

Males Females
Diet concentration (ppm)

0 400 1000 3000 0 400 1000 3000
P Parental animals
Fenpyrazamineintake (mg/kg/ bw/day)
Pre-mating (70 days) 0 27.4 68.6 213 0 32.0 79.9 237
Gestation 0 29.3 725 219

0 21.6 55.1 172.3
Lactation 0 58.9 149 449
Body weight gain and food consumption
Body weight gain (g)
Pre-mating period 189 198 185 171 98 95 99 69
- % of control (+4.8%) | (-2.1%) | (-9.5%) (-3.1%) | (+1%) (-29.6%)
Body weight gain (g
Gestation 117 119 124 96
- % of control 36 41 37 42 (+1.7%) | (+6.0%) | (-17.9%)
Body weight gain (g) (+13.9%) | (+2.8%) | (+16.7%)

36 38 36 47
Lactation
(+5.6%) | (0.0%) (+30%)

- % of control
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Males Females
Diet concentration (ppm)
0 400 1000 3000 0 400 1000 3000
Mean food consumption
(g/ rat/day) 23.0 23.4 22.7 22.9 17.5 17.6 17.6 | 15.8*
Pre-mating period
Mean food consumption
22.6 23.1 229 20.1*
(g/ rat/day) - Gestation
231 23.6 231 23.4
Mean food consumption
46.0 44.4 45.7 39.8
(g/ rat/day) - Lactation
Mating and Gestation Performance
Number of pregnancies 22 23 24 23
Gestation index (%) 100 100 100 100
Gestation Duration (days) 21.8 21.6 21.4 215
Mean implantation/dam 13.1 13.7 14.3 12.6
Total number of post
implantantion loss (litte 15/35 16/31 16/31 18/30
affected/implantations)
Post-implantation loss (%) 12.2 9.9 9.1 10.8
Mean litter size 115 12.3 13.0 11.2
Total number of post-natgl
. 4/4 3/11 5/6 8/12*
loss (litter affected/pups)
Post-natal loss (%) (days Q -
(%) (day 1.6 3.9 1.9 439
4 post-partum)
Post-natal loss (%) (days O]— 0.7-48
sacrifice) _historical contro]
data (May 2002 — December 200%7)
Viability index, days 0-4 (% 98.4 96.1 98.1 95.1%)
Viability index (days 0 A 952996
sacrifice) (%) _historica
control data (May 2002 — December 200%)
F1 Pup data
Bodyweight (g) pp day 1 6.2 6.0 6.0 5.3%* 6.0 5.7 5.7 5.1%*
Bodyweight (g) pp day 21 | 50.5 48.3 47.6 35.8%* 49.1 48.0 46.1* 35.1%*
At preputial separation/vaginal patency:
Age (days) 26.5 26.0 26.4 27.7* 32.4 32.9 33.3 35.9*
Bodyweight (g) 78.9 772 73.0* 61.0%* 101.9 106.7 106.0 94.4*
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p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls
a) outside historical control data

b) statistically significant and outside historical control data

#) current study was conducted from 2006 to 2007, only the study report was finalised 2009

Table 56: Summary of key findings (F1 generationwo generation study

Males Females
Diet concentration (ppm)
0 400 1000 3000 0 400 1000 3000
F1 Parental animals
Fenpyrazamineintake (mg/kg/ bw/day)
Pre-mating (70 days) 0 31.6 80.5 256 0 34.5 85.2 266
Gestation 0 28.5 73.7 218
0 20.3 52.4 171.2
Lactation 0 59.3 148 440
Body weight gain and food consumption
Body weight gain (g)
300 292 281 249 133 138 128 116
Pre-mating period
(-2.7%) | (-6.3%) | (-17.0%) (+3.8%) | (-3.8%) (-12.8%)
- % of control
Body weight gain (g
Gestation 104 114 114 78
- % of control (+9.6%) | (+9.6%) (-25%)
55 57 62 48
Body weight gain (g)
39 40 40 42
Lactation
(+2.6%) | (+2.6%) | (7.7%)
- % of control
Mean food consumption
(g/ rat/day) 23.8 23.6 23.0 20.2% 16.8 17.1 16.3 14.0%
Pre-mating period
Mean food consumption
20.4 21.8 21.8 17.3*
(g/ rat/day) - Gestation
23.8 23.6 23.6 21.6**
Mean food consumption
43.5 43.8 43.1 33.7*
(g/ rat/day) - Lactation
Mating and Gestation Performance
Number of pregnancies 24 23 23 24
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Males Females
Diet concentration (ppm)
0 400 1000 3000 0 400 1000 3000

Gestation index (%) 100 100 95.7 100
Gestation Duration (days) 21.7 21.7 21.6 21.5
Mean implantation/dam 12.6 13.3 12.7 10.6
Total number of post
implantantion loss (litte 11/30 13/23 14/39 18*%/49**
affected/implantations)
Post-implantation loss (%) 9.9 7.5 13.4 19.3
Mean litter size 11.4 12.3 11.0 8.5*
Total number of post-natgl

. 0/0 4%[19** 6**/15** 10**/13**
loss (litter affected/pups)
Post-natal loss (%) (days (f -

0.0 6.7 6.0 6.3

4 post-partum)
Post-natal loss (%) (days O]- 0.0 — 85
sacrifice) _historical contrg
data (May 02 — December 2007%)
Viability index, days 0-4 (% 100 93.3+3 | 94,0%) 93.7%+)
Viability index (days 0 - 91.5— 100
sacrifice) (%) _historica
control data (May 02 — December 200%)
F2 Pup data
Bodyweight (g) pp day 1 6.0 5.9 5.9 5.1%* 5.7 5.6 5.6 4.7+
Bodyweight (g) pp day 14 | 30.5 30.4 29.4 22.2% 29.7 29.5 27.9* 21.3%
Bodyweight (g) pp day 21 | 50.0 50.0 47.0 34.1%* 48.2 48.0 44.8* 32.3*

* p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls

a) statistically significant but within historical control data

#) current study was conducted from 2006 to 2007, only the study report was finalised 2009

Organ Weights and histopathological findings:

P _parental animals: Significantly increased livesights and/or liver to bodyweight ratios were
seen in males and females of high and mid-dosepgfaso in males of low dose group). Since
no histological findings in liver were observedanw dose males, the liver weight increase at the
low dose was not considered adverse, althoughhieaed statistical significance. In high and
mid-dose females and in high dose males an inaleas&ence of hepatocellular hypertrophy
was observed. No differences in liver fatty changmdd be observed between treated groups and
control. Thyroid weights and/or thyroid to bodywetigatio were significantly increased in males
and females of high dose group, and females ofntftedose group. In these animals, also
histological effects (follicular cell hypertrophyné hyperplasia) were observed. Several other
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changes in organ weights attaining statisticaliigance (kidney and testis weight in high dose
males and pituitary, spleen, kidney, adrenals, iesaand uterus in high dose females) were
attributed to the bodyweight difference betweentimdnand high-dose animals. Weights of
pituitary, adrenals, spleen, epididymidis and ptestin males of all treated groups were
comparable to control.

Organ weight data and histological findings of Pepéal animals are given in table below.

Table 57: Organ weights and histopathological figdi (P generation)

Males Females
Diet concentration (ppm)

0 400 1000 3000 0 400 1000 3000
Organ weights
Necropsy bodyweight (g) | 430 443 424 413 297 287 289 267+
Absolute liver weight (g) 11.7 13.0** 13.2** 15.3** 14.5 13.6 15.3 16.3*
Relative liver weight (%) 2.7 2.9%* 3.1+ 3.7+ 4.9 4.7 5.3* 6.1%*
Absolute thyroid weight 11/10 11/10 11/10 14**[13* 9/8 9/10 12*/11* 18**/16*
(mg) R/ * *
Relative thyroid weight (%) 0.002/ 0.002/ 0.003/ 0.003**/ 0.003/ 0.003/ 0.004*/ 0.007**/
RIL 0.002 0.002 0.002 0.003** 0.003 0.003 0.004* 0.006**
Histopathological findings (incidence)
Liver, hepatocellular hypertrophy

2/24 0/24 2/24 11/24 12/24 13/24 19/24 24/24
Liver, fatty change

10/24 15/24 18/24 14/24 10/24 6/24 1/24 2/24
Thyroid, follicular cell hypertrophy

1/24 2/24 5/24 20/24 0/24 0/24 14/24 22/24
Thyroid, follicular cell hyperplasia

0/24 0/24 0/24 3/24 0/24 0/24 0/24 5/24

p < 0.05 in comparison to controls, ** p<0.01 in comparison to controls; No statistical analysis on histopathological findings reported

a) R =right lobe; L = left lobe

F1 pups: Relative body, brain, thymus and spleeighweavere significantly decreased in male
and female pups of high dose group (additionallstiee uterus weight in females). Liver and
thyroid weights were not measured in F1 pups. tological examination was performed.

F1 parental animals: Increased liver weights andative liver weights were found at the top
dose level in both males and females. Relative kweights in males of low and mid-dose level
were also statistically significantly increasednc& no histological findings in liver were
observed in low dose males, the liver weight inseeat the low dose was not considered adverse,
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although it achieved statistical significance. Hepallular hypertrophy, mainly centrilobular,
was recorded at increased incidences in both sexesd-and high dose groups. No differences
in liver fatty changes could be observed betweeat&d groups and control. A brownish foreign
pigment was recorded within the bile ducts in aménfaom both sexes of high dose group.
Peribiliar chronic inflammation was observed at imimal severity in F1 animals of high dose
group only. Relative thyroid weights were statiallic significantly increased in high and mid-
dose dose females and high dose males. The in@dsrfollicular hypertrophy and hyperplasia
in the thyroid gland of both sexes of mid- and hdgse group was increased. Several other
changes attaining statistical significance (br&idney, testis, prostate and epididymidis weight
in high dose males and brain, pituitary, spleedn&y, adrenals and ovaries in high dose females)
were attributed to the bodyweight difference betweentrol and high-dose animals.

F2 pups: Relative body, brain, thymus and spleeight were significantly decreased in male
and female pups of high dose group (additionallgtiee uterus weight in females). Liver and

thyroid weights were not measured in F2 pups. be®d incidence of hepatocellular hypertrophy
was only recorded in pups of high dose group. ImE&gs, as in F1 parent animals, a brownish
foreign pigment was recorded within the bile duictisanimals from both sexes of high dose

group.

Organ weight data and histological findings of Btgntal animals and F2 pups are given in table
below.

Table 58: Organ weights and histopathological figdi (F1 parent generation and F2 pups)

Males Females
Diet concentration (ppm)

0 400 1000 3000 0 400 1000 3000
Organ weights (F1 parental animals)
Necropsy bodyweight (g) | 489 481 465 392%* 279 289 280 228+
Absolute liver weight (g) 13.4 14.2 14.6 14.8* 13.6 14.7 14.2 13.1
Relative liver weight (%) 2.8 2.9%* 3.1%* 3.8%* 4.9 5.1 5.1 5.8%*
Absolute thyroid weight 28**/26*
(mg) R/ 14/13 14/14 15/14 14/14 19/19 18/18 | 24*/22 .
Relative thyroid weight (%) 0.003/ 0.003/ 0.003/ 0.004**/ 0.007/ 0.006/ 0.008/ 0.012*/
RIL 0.003 0.003 0.003 0.004** 0.007 0.006 0.008 0.012**
Histopathology (incidence) - F1 parental animals ahF2 pups
Liver, hepatocellular hypertrophy
F1 Parents 0/24 0/24 5/24 10/24 0/24 0/24 6/24 20/24
F2 Pups 0/24 0/22 0/21 2/23 0/24 0/22 0/21 5/22
Liver, fatty change
F1 Parents 9/24 11/24 16/24 12/24 2/24 0/24 2/24 2/24
Liver, bile duct pigmentation
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F1 Parents 0/24 0/24 0/24 16/24 0/24 0/24 0/24 14/24

F2 Pups 0/24 0/22 0/21 8/23 0/24 0/22 0/21 7122

Liver, peribiliar inflammation

F1 Parents 0/24 0/24 0/24 7124 0/24 0/24 0/24 3/24

Thyroid, follicular cell hypertrophy

F1 Parents 1/24 0/24 1/24 7124 3/24 0/24 13/24 22/24

Thyroid, follicular cell hyperplasia

F1 Parents 0/24 0/24 0/24 6/24 0/24 0/24 0/24 13/24

p < 0.05 in comparison to controls, ** p<0.01 imguarison to controls; No statistical analysis astdibgical findings reported
a) R =right lobe; L = left lobe

Sperm evaluation

No differences were detected between control agl Hose P parental sperm parameters after
examination of sperm motility, morphology, or horeagsation-resistant spermatid count.
Similarly, no alteration of sperm quality was dégecin the high dose Farental male animals.

In the absence of a detectable effect, no furtinezgtigations were undertaken.

Ovary staging

Detailed histological assessment of the ovariegaled no treatment-related disturbance. The
number of primordial, growing and antral follicless well as corpora lutea was comparable
between control and F1 high dose females.

Conclusion:

In the 2-generation study, fenpyrazamine was adit@red continuously in the feed to rats at
dietary concentrations of 0, 400, 1000, and 3000.pphe toxicological response of the treated
animals was principally characterised by increaseralative liver and thyroid weight and
histological findings in these organs (cell hypaptry) and reduced food consumption and
decreased body weight gain throughout the wholdysperiod. Significantly lower number of
implantations, significantly increased post impéditn loss and significantly increased post natal
loss in the high dose group of F1 generation isictaned to be the effect of systemic toxicity in
maternal animals (body weight gain loss, body weigaduction, thyroid enlargement,
hepatocellular and thyroid cell hypertrophy). Fergagmine showed no effects on fertility.
Sperm evaluation and ovary staging did not revegltest substance related findings.

A No-Observed-Adverse-Effect Level (NOAEL) for patal effects in P and F1 generation is
proposed at the dietary level of 400 ppm (20.3 mdpk/d; mean substance intake of males of F1
generation during after-mating period), based oouoence of increased relative liver and
thyroid weights and corresponding histological ing$ (liver and thyroid cell hypertrophy) at
3000 ppm and 1000 ppm. Statistically significantrdase of relative liver weight of males at 400
ppm was not considered adverse because of absthw#apathological findings in liver at this
dose. A No-Observed-Adverse-Effect Level (NOAEL) édfspring effects in F1 and F2 pups is
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proposed at 400 ppm (28.5 mg/kg bw/d; mean substarteke of females of F1 generation
during gestation), based on significantly lower poageights of F1 and F2 pups during lactation at
3000 ppm and 1000 ppm. Statistically significamtr@ase of post implantation loss and decreased
viability index for pups of all F1 parents are wiiththe historical control data are therefore not
regarded as relevant for setting the NOAEL. A Nos@lied-Adverse-Effect Level (NOAEL) for
reproductive effects is proposed at the dietaryelleef 1000 ppm (73.7 mg/kg bw/d; mean
substance intake of females of F1 generation dugesation), based on significantly decreased
number of implantations observed in F1 female0803pm.

4.11.1.2 Human information

A formal statement from the manufacturer is presgr{Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.

4.11.2 Developmental toxicity

4.11.2.1 Non-human information

Rats:
Reference: S-2188: Dose range-finding prenatal developmentity study in the Han
Wistar Ra
Author(s), year: Pdssnecker, A.; 2006
Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0005
number
Guideline(s): Japanese MAFF 12 NohSan 8147 Tergyd®-1-18), EPA OPPTS
870.3700, OECD 414
GLP: Yes(laboratory certified by National Authori
Deviations: No
Validity: Yes (supplementary study)
Material and methods:
Test Material S-2188
Lot/Batch: 030-050914-1G
Purity: 94.7%
Test animals:
Species: Rat
Strain: Wistar, HanRcc:WIST(SPF)
Age at pairing: 12 weeks
Weight at start: 192 - 228 ¢
Source: RCC Ltd, Laboratory Animal Services, Figidiarf,
Switzerland
Diet: Pelleted standard Kliba-Nafag 3433 mainteeatiet;ad
libitum
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The purpose of the study was to detect adverseteftd fenpyrazamine on the pregnant rats and
on the development of the embryo and the foetusempurent to exposure of the females to the
test substance (0, 150, 300 and 500 mg/kg bw/d) froplantation through day 20 post coitum in
order to establish suitable dose levels for a syt developmental study. Investigations were
limited to maternal growth and food consumptiorg paregnancy parameters to ensure that dose
selection in future study would result in suffidigrups for a full evaluation of developmental
toxicity.

Animal assignment and treatment

Groups of young adult female rats were paired witthe rats of proven fertility in special
automatic mating cages with synchronised timinmpittate the nightly mating period until
evidence of copulation was observed. Once evideho®ating was seen (presence of copulation
plug or sperm positive vaginal smear), 5 presunregimant females were allocated to each
dosage group (0, 150, 300 and 500 mg/kg bw/d).

Diet preparation, analysis and administration:

The test substance was weighed and then groundagate stone mortar. The vehicle (1%
aqueous CMC solution) was added (w/v) and a honmgemixture was prepared. The mixture
was continuously stirred up to the surface duriregdpplication procedure.

Separate formulations were prepared for each caratem. Accuracy of mixing, stability and
homogeneity of dose formulations were confirmeabalysis. Samples for determination of
concentration, homogeneity and stability (4 hourd & days) of the dose formulations were
taken during the first week of the administrati@mipd.

Presumed-pregnant female rats were administergyf@namine by gavage at a dose volume of
10 mL/kg bw once daily during days 6 to 20 of pragey, and sacrificed on day 21 of pregnancy
for examination of litters. Dose volumes were deieed on the basis of the most recent
bodyweight, determined daily.

Clinical observations:

All animals were checked at least twice daily foy anortality. Any female sacrificed or found
dead during the study was subjected to macros@xaimination with emphasis on the uterus and
its contents. Specimens of abnormal tissue weeslfix neutral phosphate buffered 4%
formaldehyde solution.

All animals were observed at least twice dailydmns of reaction to treatment and/or symptoms
of ill health.

Food consumption and body weight:

Food consumption was recorded on 3-day intervalyg (4-3, 3—6, 6-9, 9-12, 12-15, 15-18, and
18-21) throughout pregnancy. Body weights wererdambdaily from day O until day 21 of
pregnancy.

Sacrifice and pathology

At the scheduled necropsy on day 21 post coitumafes were sacrificed and the foetuses
removed by Caesarean section.

Post mortem examination, including gross macroscexamination of all internal organs, with
emphasis on the uterus, uterine contents, posifidmetuses in the uterus and number of corpora
lutea, was performed and the data recorded. Aéirgal organs or tissues showing grossly visible
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abnormalities were preserved in neutral phosphaitered 4% formaldehyde solution. The uteri
(and contents) of all females with live foetusesewgeighed at necropsy on day 21 post coitum
to enable the calculation of the corrected bodygimegain. Placental weights were measured
separately.

Foetal examination

The foetuses were sexed, weighted individually erathfor gross external abnormalities and
stored in 70% alcohol. One foetus with an obvidiedetal defect was stained for skeletal
examination.

Findings:

Mortality and clinical signs:

One female of the high dose group was found degutegnancy day 11. There were no
preceding clinical signs. Necropsy of this aninfadwed signs of discharge on the snout; the
stomach was distended with gas and contained mtidlps; the fore stomach was reported to
have a red surface. Lungs were partly emphysematithiged discolouration. The uterus
contained 13 implantations, and 14 corpora lutegeweunted in this animal. It could not be
excluded that the findings were not treatment-eelaDne female of the mid-dose group was
found to have started parturition on day 21, and sacrificed within the terminal sacrifice
procedure before completion of parturition.

No clinical signs and no changed behaviour weredot any other female during the whole
study.

Food consumption, body weight and body weight gain:

Food consumption of the high dose females was |¢8e8%) than that of the controls, but no
statistical significance was achieved. There wasffext on food consumption at the mid- or
low-dose. Bodyweight gain of females in the midd &gh dose groups showed dose-related
impairment (-15.5% and -19.8% respectively, comg@oecontrol) without statistical
significance. Females of high dose group had saanifly lower corrected body weight gain
(excluding uterus) (1.8% of starting weight) compg@to control (12% of starting weight), while
uterus weight was comparable between all groupsvdsan days 19 and 21 post coitus, the body
weight of mid-dose females was statistically sigaifitly decreased when compared to control.
There were no statistically significant effectsha low and high dose.

Reproduction data

All mated females were pregnant. Mean number gi@er lutea per dam was comparable in all
groups.

Necropsy findings

One dam of the high dose group was found deadyalt H@ost coitum. Necropsy of this animal
showed signs of discharge on the snout; the stomvashdistended with gas and contained red
particles; the fore stomach was reported to haesl durface. Lungs were partly emphysematous
with red discolouration. It can not be excluded the death was not treatment-related. One dam
of the mid-dose group was found to have startethpion on day 21, and was sacrificed within
the terminal sacrifice procedure before completibparturition. No abnormal necropsy findings
were noted in any other animal.
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Foetal data

The post implantation loss was markedly highehearhid-dose group than in the control and the
litter size of the mid-dose group was smaller (fbeduses comparing to 13.4 in control). These
findings are mainly contributed to 1 dam of mid-elggoup which had 5 resorptions. No similar
findings were observed in high dose animals, tloeegft was considered incidental.

The mean foetal weight of high dose group wasstteaily significantly decreased. The mean
placental weight of animals in all treated groussignificantly increased (26.7%, 23.1% and
46.3% compared to control). No histopathologicaminations of placenta or hormone level
measurements were conducted. The information peoviy the Notifier, that anaemia and
restricted food consumption are common reasonméoeased placental weight can not be truly
followed since the female rats in 90 days studynditishow any sign of anaemia at comparable
dose levels and a restriction in food consumptmud be observed in the current study only for
animals of highest dose. Therefore, the reasoheoincreased placental weight stays unclear and
could be, e.g. also a result of hormonal imbalargerompted induction of placental metabolic
activity. The sex ratio was not significantly skdtby the treatment (males/females: 35/32, 25/42,
30/28, 23/34).

During necropsy, malformations were noted in 1deeif each low (hind limb flexure of both
legs) and mid-dose group (umbilical hernia with@sgd short length of intestine, subcutaneous
oedema in cervical region). The malformations shibne consistency between groups and were
not considered treatment-related (no effected &etun high dose group). No findings were
observed in other foetuses.

Results of preliminary developmental study in &ts given in table below.
Table 59: Results of the preliminary rat developtakstudy

Dose (mg/kg bw/day) 0 150 300 500
Number of females mated 5 5 5 5
Non-pregnant 0 0 0 0
Mortality 0 0 0 1
Number of females with live foetuses 5 5 5 4

Food consumption, days 6-21

- g/rat/day 23.8 23.6 24.0 21.7

- % of control (-0.8%) (+0.8%) (-8.8%)
Maternal weight gain, days 6-21 (Q) 116 111 98 93

- % of control (-4.3%) (-15.5%) (-19.8%)

Corrected body weight gain (excluding
gravid uterus), days 6-21

- total (g) 27.6 235 19.6 3.9*
- % of starting weight 12.0 10.3 8.6 1.8
Maternal body weight, day 21 (g) 347 339 323* 331
Corpora lutea (mean/dam) 16.2 14.8 16.2 16.0
Post implantation loss (total) 2 2 10 0
Mean litter size (live foetuses) 134 13.2 11.6 14.3
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Mean placental weight (g) 0.438 0.555* 0.539* 0.641**
- % of control (+26.7%) (+23.1%) (+46.3%)
Mean foetal weight (g) 4.9 4.5 4.7 4.2%*
Litters with external malformations 0/5 1/5 1/5 0/5

* p<0.05 in comparison to controls, ** p<0.01 in comparison to controls

Conclusion:
In the preliminary developmental study in rat, tleses of 150, 300 and 500 mg/kg bw/d were

administered. Except for death of one dam, no extmescity was observed in any treated group.
In the high dose group, corrected body weight ghilams and mean weight of foetuses were
significantly decreased. Mean placental weight sigsificantly increased in all treated groups
but no histopathological examinations of placemtharmone level measurements were
conducted. Therefore, it can not be excluded,ititaeased placental weight is an adverse effect
and not only an adaptive response. Observed madtayns in two foetuses (1 per litter) from

low and mid-dose were not considered treatmenteaela

Based on the results of this study, a high dog®6fmg/kg bw/day was recommended for main
developmental study and dose lower than 150 mgiKd lwas chosen as a low dose, in order to
be able to establish NOAEL.

Reference: Prenatal developmental toxicity study in the Haistdr Rat
Author(s), yeal Gerspac, R., and Flade, D.; 20!

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNA-0039
number:
Guideline(s): Japanese MAFF 12 Nousan 8147 Tergyq®-1-18), EPA OPPTS
870.3700, OECD 414, EC 2004/73 B31
GLP: Yes (laboratory certified by National Authgjit
Deviations No
Validity: Yes
Material and methods:
Test Material: S-2188
Lot/Batch: 030-050914-1G
Purity: 94.7%
Test animals:
Species: Rat
Strain: Wistar, HanRcc:WIST(SPF)

Age at mating:

Minimum 11 weeks

Weight: 191 — 236 g (day O post coitum)

Source: Harlan, Laboratory Animal Services, F&liiorf,
Switzerland

Diet: Pelleted standard Kliba-Nafag 3433 mainteeatiet;ad

libitum

The purpose of the study was to detect adverseteftd fenpyrazamine on the pregnant rats and
on the development of the embryo and the foetusemprent to exposure of the females to the
test substance (0, 30, 125 and 500 mg/kg bw/d) froptantation (day 6 post coitum) through

day 20 p.c.
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Animal assignment and treatment:

Groups of young adult female rats were paired witthe rats of proven fertility in special
automatic mating cages with synchronised timingpitoate the nightly mating period until
evidence of copulation was observed. Once evideho®ating was seen (presence of copulation
plug or sperm positive vaginal smear), 22 presupreghant females were allocated to each
dosage group (0, 30, 125 and 500 mg/kg bw/d).

Diet preparation, analysis and administration:

The test item was weighed and then ground. Theckee(ii% aqueous CMC
(carboxymethylcellulose) solution) was added (vanyl a homogenous mixture was prepared.
The mixture was continuously stirred up to the acefduring the application procedure.
Separate formulations were prepared for each caratem. Accuracy of mixing, stability and
homogeneity of dose formulations were confirmeabaglysis. Samples for determination of
concentration, homogeneity and stability (4 hound a days) of the dose formulations were
taken during the first week of the administrati@mipd. Additionally, samples for determination
of concentration and homogeneity were taken dutiedast week of the administration period.

On each occasion three samples of approximatelw@rg taken from the top, middle and bottom
of each formulation. Stability samples were takemfthe middle only. The samples were frozen
(-25 °C to -15 °C) prior to analysis.

Dams were administered fenpyrazamine by gavagelesevolume of 10 mL/kg bw once daily
during days 6 to 20 of pregnancy, and sacrificedayn21 of pregnancy for examination of
litters. Dose volumes were determined on the hzdise latest bodyweight, determined daily.

Clinical observations:

All animals were checked at least twice daily foy anortality. Any female sacrificed or found
dead during the study was subjected to macros&@imination with emphasis on the uterus and
its contents. Specimens of abnormal tissue weeaglfik neutral phosphate buffered 4%
formaldehyde solution.

All animals were observed at least twice dailysmns of reaction to treatment and/or symptoms
of ill health.

Food consumption and body weight:

Food consumption was recorded on 3-day intervagq@-3, 3-6, 6-9, 9-12, 12-15, 15-18 and
18-21 post coitum) throughout pregnancy. Body wisigiere recorded daily from day 0 until
day 21 of pregnancy.

Sacrifice and pathology:

At the scheduled necropsy on day 21 post coitumafes were sacrificed and the foetuses
removed by Caesarean section. Post mortem exaonnaicluding gross macroscopic
examination of all internal organs, with emphasidite uterus, uterine contents, position of
foetuses in the uterus and number of corpora lutaa,performed and the data recorded. All
organs or tissues showing grossly visible abnotiealivere preserved in neutral phosphate
buffered 4% formaldehyde solution. The uteri (andtents) of all females with live foetuses
were weighed at necropsy on day 21 post coitunmable the calculation of the corrected body
weight gain. Placental weights were measured segpardhe placentae were fixed in neutral
phosphate buffered 4% formaldehyde solution fosjdes microscopic examination.
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Foetal examination:

Fetuses were removed from the uterus, sexed, wetigdevsidually, examined for gross external
abnormalities, and allocated either to microdigsadiechnique or skeletal examination.

1. Visceral examination (microdissection technique)

At least one half of the foetuses from each litere fixed in Bouin's fixative (one foetus per
container). They were examined by a combinatioseoifal sections of the head and
microdissection of the thorax and abdomen. Thikiged detailed examination of the major

blood vessels and sectioning of the heart and ki&ln&fter examination, the tissue was preserved
in a solution of glycerine/ethanol. Descriptionsaoly abnormalities and variations were
recorded.

2. Skeletal examination

The remaining foetuses were prepared for skelgtheation, whereby with the exception of
paws, the skin was removed and discarded. Foeteresprocessed through solutions of ethanol,
glacial acetic acid with Alcian blue (for cartilag&ining), potassium hydroxide with Alizarin red
S (for clearing and staining ossified bone) andeags glycerin for preservation and storage. The
skeletons were examined and all abnormal findimgkwvariations were recorded. Non-removal

of skin on the paws precluded examination of thiéilaginous regions of all forepaw and
hindpaw bones. This included the carpals, tarsa¢$acarpals, metatarsals and phalanges. The
specimens were preserved individually in plastigha

If no implantation sites were evident, the uteraslaced in an aqueous solution of ammonium
sulfide to accentuate possible hemorrhagic areanpdéntation sites. When considered
appropriate, macroscopic changes in the dams wmtegraphed and samples of tissue fixed in
neutral phosphate buffered 4% formaldehyde soldbopossible microscopic examination.
Foetuses with abnormalities were photographed, wbagsidered appropriate.

Findings:
Mortality and clinical signs:

There were no mortalities. All animals survived to terminal sacrifice. Occurrence of clinical signs (hair los
on legs, abdomen and chest), which were considered incidental, was restricted to one animal of mid-dose
group and 4 animals of high dose group. No clinical signs were observed in low dose animals.

Food consumption, body weight and body weight gain:

Food consumption of rats in the high dose level \wagr (-7.3%) than that in control. In the last
three days of pregnancy (18-21) this finding achestatistical significance.There was no
disturbance of food consumption in females of naidd low dose.

Bodyweight of females in the high dose group watisttcally significantly lower than in the
control. This was achieved towards the end of #stajion period (day 20 and 21). No effects on
body weight were observed in the low and mid-desmals. Bodyweight gains (% of starting
weight) of females in the mid- and high dose angwedre statistically significantly lower than
those of the controls (38% of starting weight a@él3f starting weight, respectively). This
effect started at day 13 of pregnancy in the higgedemales and at day 19 of pregnancy in the
mid-dose females. Females of high dose group Hguifiseintly lower corrected body weight
gain (excluding uterus) (3.3% of starting weighingaring to 13% in control animals).There
were no effects on body weight gain at the low dose

Reproduction data
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Of 22 mated females in each group, 22, 21, 22 4ndete pregnant in control, low, mid- and
high dose, respectively. No effects on mean nurabeorpora lutea/dam was observed (this
parameter shows only the biological variabilityycg the treatment began on day 6 p.c).

Foetal data

No effects on post implantation loss and mearr Igize could be observed in any treated group.
One foetus of the high dose was found with wholdybmedema (anasarca). As a single finding,
this was considered incidental. The mean foetagjiateaf high dose foetuses was statistically
significantly decreased. The mean placental weafjahimals in mid-dose group was increased
comparing to control (+8.9%); in high dose grouacgintal weight was significantly higher
compared to the control (+42.7%). Comparable irszed placental weight was observed also in
the preliminary rat developmental study. No histbpkogical examinations of placenta or
hormone level measurements were conducted. Therdfa reason of the increased placental
weight stays unclear and could be, e.g. also dtresbhormonal imbalance or prompted induction
of placental metabolic activity. The sex ratio (etl/ female%) was 47.5/52.5, 54.1/45.9,
48.7/51.3, 52.1/47.9 and thus close to equal Higion.

Maternal, reproduction and foetal data are givetaloe below

Table 60: Maternal, reproductive and foetal findirog the rat developmental study

Dose (mg/kg bw/d) 0 30 125 500
Number of females mated 22 22 22 22
Non-pregnant 0 1 0 1
Premature delivery 0 0 0 1
Number of females with live foetuses 22 21 22 20
F_Ogc;?aflggiump“on’ days 6-21 23.2 235 23.8 215

0, 0, - 0,
g/ (+1.3%) (+2.6%) (-7.3%)
Maternal bodyweight (g) day 21 351 348 348 324%*
- % of control (-0.9%) (-0.9%) (-7.7%)
Maternal weight gain, days 6-21 (g) 117 115% 110% 90?
- % of control (-1.7%) (-5.9%) (-23.1%)
Maternal weight gain (% starting - -
weight), days 0-20 42 41 38 32
Corrected body weight gain (excludin
gravid uterus), days 6-21
- total (g) 30.4 27.6 225 7.8%
- % of starting weight (13.0%) (11.8%) (9.3%) (3.3%*¥)
Mean number of corpora lutea/dam 14.6 14.4 14.9 15.0
Post-implantation loss (%) 6.0 5.1 3.8 8.3
Mean litter size (live foetuses) 135 13.3 13.7 13.3
Mean foetal weight (g) 4.9 4.9 4.7 4.2%*
Mean placenta weight (mg) 501 499 546 715%*
- % of control (-0.4%) (+8.9%) (42.7%)

** p<0.01 in comparison with control (Dunnett’s test)
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# p<0.05 in comparison with control (Fisher's exact test), ## p<0.01 in comparison with control (Fisher’s exact test)
a) Statistical analysis for maternal weight gain not reported

Visceral examination

Incidence of abnormal liver lobation (including sapumerary lobes and lateral lobe
supernumerary cleft) was significantly higher ighhdose foetuses/litters (10% of foetuses and
50% of litters affected). Incidence of dilated rigp@lvis was also significantly increased in
foetuses of the high dose group (7% of foetuses2&fl of litters). Dilated ureter and enlarged
urinary bladder were observed only in high doséuses/litters (in 3 pups of 3 litters). Regarding
historical control data for these findings, onlg ihcidences in high dose group were above
historical controls. There were no significant, @dependant alterations in litters of low and mid-
dose.

No visceral malformations were recorded in anyta@@roup. The visceral findings in low and
mid-dose groups were neither statistically sigaificnor above historical control data.

Visceral foetal findings are given in table below.
Table 61: Visceral foetal findings of the rat dephental study

Dose (mg/kg bw/d) 0 30 125 500
Liver abnormal lobation

- total foetuses/total litter 4/4 6/4 8/8 14##/10#
- (%litter) (18) (19) (36) (50)?
Liver abnormal lobation (% litter) — 5-41

historical control data (2002 — 2007)

Renal pelvis dilated

- total foetuses/total litter 1/1 0/0 2/2 T#b
- (%litter) (5) (0) (9) (25§
Renal pelvis dilated (%litter) — historical 5-14

control data (2002 — 2007)

Ureter dilated

- total foetusesi/total litter 0/0 0/0 0/0 3/3

- (%litter) (15%)
Ureter dilated (%litter) — historical control 0

data (2002 - 2007)

Urinary bladder distended

- total foetusesi/total litter 0/0 0/0 0/0 3/3

- (%litter) (15%)
Urinary bladder distended (%litter) - 0-5

historical control data (2002 — 2007)

# p<0.05 in comparison with control (Fisher's exact test), ## p<0.01 in comparison with control (Fisher’s exact test)
a) Above historical control data

Skeletal examination

A statistically significant zygomatic arch fusiarcidence was apparent in litters of high dose
group. Since the incidence of zygomatic arch fusioconcurrent control was above historical
control data and close to incidence of mid-doseigronly the statistically significant increase in
high dose group was regarded as relevant. Thefisgmi increase in the incidence of sternabral
offset and/or misshapen sternebral ossificationresrwere above historical control data in high
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dose litters. Incidence in low and mid-dose wa$iithe range of historical controls and showed
no statistical significance. Increased incidenceastal cartilages being misaligned at the
sternum was significant and above historical cdrtata in high dose only. Statistically
significant increase in incompletely ossified kaftd right os frontale in 25% of litters of high
dose was above historical control data and was hke$y related to the delayed development of
high dose litter.

No skeletal malformations were recorded in anytéegroup. The skeletal findings in low and
mid-dose groups were neither statistically sigaificnor above historical control data.

Skeletal foetal findings are given in table below.
Table 62: Skeletal foetal findings of the rat depehental study

Dose (mg/kg bw/d) 0 30 125 500

Skull: zygomatic arch fusion
- total foetusesi/total litter 6/5 3/2 13/7 20## 1 T##
- (%litter) (23 (10) 32y (85)°

Skull: zygomatic arch fusion 5-18
(%litter) - historical control data (2002 — 2007)

Sternebrae offset/misshapen ossification site
- total foetuses/total litter 2/1 0/0 3/3 7IT#
- (%litter) (5) (0) (14) (35"

Sternebrae offset/misshapen ossification site 0-14
(%litter) - historical control data (2002 — 2007)

Costal cartilage asymmetrically aligned at
sternum

- total foetuses/total litter 11 2/2 4/4 8HIT#
- (%litter) (5) (10) (18) (35)°

Costal cartilage asymmetrically aligned at 0-23
sternum (%litter) - historical control data (2002 — 2007)

Os frontal: incompletely ossified (L)
- (litter) 0 0 0 254

Os frontal: incompletely ossified (L) 0
(%litter) - historical control data (2002 — 2007)

Os frontal: incompletely ossified (R)
- (%litter) 0 0 0 25##%

Os frontal: incompletely ossified (R) 0
(%litter) - historical control data (2002 — 2007)

# p<0.05 in comparison with control (Fisher's exact test), ## p<0.01 in comparison with control (Fisher’s exact test)
a) Above historical control data

Conclusion:

In the_main developmental study in rats fenpyrananait dose levels of 0, 30, 125, and 500
mg/kg bw/day was well tolerated. All animals suedvto the scheduled sacrifice and did not
show any adverse clinical signs. No malformatioeserobserved in the study.

At 125 and 500 mg/kg dose level, mean body weigiigyof dams were statistically significantly
lower when compared to the control group, thusaatiing the occurrence of maternal toxicity.
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At 500 mg/kg dose level, placenta weights werassieally significantly increased, as already
observed in preliminary developmental study. Smedistolopathological examinations or
wet/dry weight measurements for estimation of hylaeia or hypertrophy and no hormone level
measurement were conducted, it can not be exclidédhe increase in placental weight is an
adverse effect, and not only an adaptive response.

No visceral or skeletal malformations were obseliveitie study.

The increased incidences of visceral (dilated kydoelvis, dilated ureters, distended urinary
bladder, and of additional liver lobes in foetusas)l skeletal (zygomatic arch fusions, sternebra
offset or sternebra with misshapen ossificatios, sitcomplete ossification of the frontal bone
and costal cartilages asymmetrically aligned atsit®) foetal findings in high dose animals were
considered related to observed maternal toxicityis dose group.

In conclusion, the No Observed Adverse Effect LEMEDAEL) for maternal animals is proposed
at 30 mg/kg bw/day (lowest tested dose), basedatistically significantly lower body weight
gain in mid-and high dose dose animals during paegy. The developmental NOAEL is
proposed at 125 mg/kg bw/day (mid-dose), basedgmifisant decrease of mean foetal weight
and significant increase of placental weight, viatand skeletal variations and delayed
ossifications (above historical control data) ietisses of high dose group (500 mg/kg bw/d).

Rabbits:

Reference: Dose range-finding teratology study in rabbitsw#$:2188
Author(s), year: Inawaks, K.; 2008¢

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0030
number:

Guideline(s) None stated (range finding stu

GLP: No

Deviations: Supplementary study

Validity: Yes

Material and methods:

Test Material: S-2188
Lot/Batch: 030-050914-1G
Purity: 94.7%
Test animals:
Species: Rabbit
Strain: New Zealand White (Kbl:NZW SPF)
Age at receipt: 19 weeks (male) or 17 weeks éeijn
Weight: 3.44-3.66 kg (males), 3.34-3.78 kg (fteap
Source: Kitayama Labes Co., Ltd.
Diet: LRC4, Oriental Yeast Co., Ltd.; availalale libitum

The purpose of the study was to select proper idosts of fenpyrazamine for main
developmental study in rabbits.

Animal assignment and treatment:
Groups of female rabbits were artificially insentadhusing semen collected from the males. The
day of insemination was designated Day 0O of gestattive (presumed pregnant) females were
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allocated to each dosage group (control, 60, 90,at®l 150 mg/kg bw/d). Rabbits were dosed
once each day during days 6 to 27 of gestation.

Diet preparation, analysis and administration:

The highest concentration was prepared by suspgest material in CMC solution; lower
doses were prepared by serial dilution of top doaterial. Dose suspensions were prepared at
least once each two weeks. Test material stalmlidose suspension was confirmed prior to the
study. During the study, concentration and homoiggié dose preparations were confirmed by
analysis.

Fenpyrazamine technical was administered oralln@udisposable syringe and silicon catheter)
as a suspension in a 1% aqueous carboxymethylusdl (CMC) solution, at a dose volume of 5
ml/kg bw.

Clinical observations:

Animals were observed at least once daily for ntibytand clinical signs. During the dosing
period (days 6 — 27 of gestation), animals wereenlesl at least twice (prior to dosing, and 1-3
hours after dosing) each day.

Food consumption and body weight:

Food consumption was measured between days 38088 12-15, 15-18, 18-21, 21-24, 24-27
and 28 of gestation. Bodyweights were measuredags @, 6, 9, 12, 15, 18, 21, 24, 27 and 28 of
gestation.

Sacrifice and pathology:

From females that gave birth prematurely or abomedhbers of foetuses or placentas was
counted on discovery; animals were then sacrifaredinecropsied.

All surviving females were sacrificed on gestatilay 28, by i.v. injection of sodium
pentobarbital.

A gross examination was performed. Gravid uterieggiv was measured. Foetuses were
removed by caesarean section, and number of colygiesg number of implantations, number of
live foetuses, number and intrauterine positioerabryonic/foetal deaths, and time of death were
recorded (also from animals that aborted or gaste prematurely).

Foetal examination:

Each live foetus was weighed and examined extgrfialtluding the oral cavity). Sex was
determined from observation of internal genitafifier observation, all foetuses were fixed in
dehydration alcohol.

Findings:
Clinical signs and mortality:

Two animals (one each in 90 and 150 mg/kg bw grdigohot become pregnant; the number of
pregnant females was therefore 5, 5, 4, 5 and 4.
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One pregnant doe in 120 mg/kg bw group died on2éagf gestation. Additionally, abortion
and/or premature delivery were seen in 1, 2 ande3 ¢h 90, 120 and 150 mg/kg bw group,
respectively. These events occurred between dagsa@28 of gestation. In one of these animals
(high dose) it was not possible to determine theafabortion.

The number of live litters available for examinatiat termination was 5, 5, 3, 2 and 1 for the
control, 60, 90, 120 and 150 mg/kg bw/day grougspectively.

Orange discoloured urine, red fluid under the agipk or red fluid around the vagina was seen
in several animals from the 120 and 150 mg/kg byfraups.

Food consumption, body weight and body weight gain

Between the three high dose groups (90, 120 anaritgkg bw/d), a total of 6 animals were
observed to have ceased eating as the study psegreBhese animals either died, aborted or
delivered prematurely.

Food consumption among rabbits of the 150 mg/kggtaup was lower almost throughout the
study. Animals given 120 or 150 mg/kg bw/day geltetast weight during gestation; the
majority of these animals aborted or deliveredyearl

No marked difference in bodyweight, adjusted bo@yght or bodyweight gain was seen in
animals which survived until termination.

Sacrifice and pathology:

At terminal necropsy on day 28 of pregnancy no loletabnormalities among surviving animals
of any group were found.

Among rabbits that aborted or delivered prematyrfetgdings of abnormal caecal contents (dark
brown and muddy in appearance), pale liver, distensf the gallbladder and/or red fluid around
the vagina, were considered treatment-related.

Foetal data:

Foetal bodyweight in the single surviving littertbe top dose group was marginally lower than
that of controls at terminal sacrifice. Post impédion losses, sex distribution and foetus weights
were comparable across the groups. Foetal exammatks limited to observation for external
defects. No abnormalities or malformations werentbu

Results of preliminary developmental study in rabipé given in table below.

Table 63: Results of the preliminary developmestatly in rabbit

Dose (mg/kg bw/day) 0 60 20 120 150
Number of females inseminated 5 5 5 5 5
Non-pregnant 0 0 1 0 1
Reduced/no food consumption 0 0 1 3 3
Pregnant does dead or moribund 0 0 0 1 0
Abortion/ premature delivery 0 0 1 2 3
Total litter resorptions 0 0 0 0 0
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Number of litters for evaluation 5 5 3 2 1
Maternal bodyweight (kg)
- day 6 3.98 4.06 4.00 4.11 4.12
- day 28 (surviving does) 4.23 4.28 4.12 4.45 4.34
Adj_usted (without gravid uterus) body 382 304 368 402 4.04
weight (kg) on day 28
Number of implantations/doe 9.0 7.8 10.7 8.0 7.0
Mean litter size (live foetuses) 8.8 7.0 9.0 6.5 7.0
Mean foetus weight (Q) 337 347 304 37.8 30.6
Clinical signs
Orange urine 0 0 0 3 1
Orange urine, red fluid under grid floor

. 0 0 0 0 1
pale eyes (non-pregnant animal)
Red fluid under grid floor 0 0 0 3 2
Red fluid around vagina 0 0 0 1 1

No statistical significance reported

Conclusion:

In the range finding rabbit developmental studye foresumed-pregnant female rabbits per group
were administered fenpyrazamine at doses of ®®0120 or 150 mg/kg bw/day as a suspension
in 1% aqueous CMC from days 6 to 27 of pregnancy.

Mortality was observed at 120 mg/kg bw/d (one d&sduced food consumption/refusal of food
was observed in three high dose groups (90, 1201&0Adng/kg bw/day), followed by abortion
and/or premature deliveries. As a result, there waseduced litter number for further
examination. Clinical findings among affected deese largely restricted to orange discoloured
urine and/ or a red fluid beneath the cage, masblserved in 120 and 150 mg/kg bw group. No
effect on development of the foetuses was detegiisough the study was only a range-finding
study, maternal and foetal NOAELs are proposedCam@/kg bw/d, based on food refusal of
does, and subsequent abortions/premature delivagriesxt higher dose.

Reference: Teratology study in rabbits with-2188 Technical Grat

Author(s), year: Inawaka, K.; 2008b

Report/Doc. Sumitomo Chemical Co. Ltd. Report No. QNT-0032

number

Guideline(s): Japanese MAFF 12 Nousan 8147, EPATSRIT0.3700, OECD 414

GLP: Yes (self-certification)

Deviations: - One animal of the control group wasleded from the study on day 16
since it bit and swallowed the catheter
- According to OECD 414, the study may not be appate if there are
less than 16 litters left in one treated grouphditgh in the current study
there were only 15 litters left, it is consideredeptable, since there are
enough litters for evaluation in the next lower&loshich is considered to
be LOAEL for foetal and maternal effe

Validity: Yes
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Material and methods:

Test Material S-2188
Lot/Batch: 030-050914-1G
Purity: 94.7%
Test animals:
Species: Rabbit
Strain: New Zealand White (Kbl:NZW SPF)
Age at receipt: 19 weeks (male) or 17 weeks éeijn
Weight: 3.40-3.82 kg (males), 3.10-3.80 kg (feeap
Source: Kitayama Labes Co., Ltd.
Diet: LRC4, Oriental Yeast Co., Ltd.; availalale libitum

The purpose of the study was to detect adverseteftd fenpyrazamine on pregnant rabbits and
on the development of embryos and the foetusesqoest to exposure of the females to the test
substance (0, 30, 50 and 90 mg/kg bw/d) from implkion (day 6 post coitum) until day 28 p.c.

Animal assignment and treatment:

Groups of 24 female rabbits were artificially inseated using semen collected from the males.
The day of insemination was designated Day 0 dfagjes. 24 (presumed pregnant) females
were allocated to each dosage group (control, @@&nsl 90 mg/kg bw/d). Rabbits were dosed
once each day during days 6 to 27 of gestation.

Diet preparation, analysis and administration:

The highest concentration was prepared by suspgnelsn material in CMC solution; lower
doses were prepared by serial dilution of top doaterial. Dose suspensions were prepared at
least once each two weeks. Test material stalmliose suspension was confirmed prior to the
study. During the study, concentration and homoiggoé dose preparations were confirmed by
analysis.

Fenpyrazamine technical was administered orallyn@udisposable syringe and silicon catheter)
as a suspension in a 1% aqueous carboxymethylsd (CMC) solution, at a dose volume of 5
mi/kg bw.

Clinical observations:

Animals were observed at least once daily for ntibytand clinical signs. During the dosing
period (days 6 — 27 of gestation), animals wereniesl at least twice (prior to dosing, and 1-3
hours after dosing) each day.

Food consumption and body weight:

Food consumption was measured between days 3-80-8-8 12-15, 15-18, 18-21, 21-24, 24-27
and 28 of gestation. Bodyweights were measuredags @, 6, 9, 12, 15, 18, 21, 24, 27 and 28 of
gestation.
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Sacrifice and pathology:

From females that gave birth prematurely or abomedber of foetuses was counted on
discovery, the animals were then sacrificed andapsied. All remaining females were
sacrificed on gestation day 28, by i.v. injectidrsodium pentobarbital.

A gross examination was performed. Gravid uterieggiv was measured. Foetuses were
removed by caesarean section, and number of colyiesg number of implantations, number of
live foetuses, number and intrauterine positioerabryonic/foetal deaths (including time of
resorptions) were recorded.

Foetal examination:

Each live foetus was weighed and examined extgrfialtluding the oral cavity). Sex was
determined from observation of internal genitdfiaetuses with external abnormalities were
fixed in buffered 10% formalin and stored; theseen®ot subject to visceral or skeletal
examination. The cervical, thoracic and abdomiisdera of all foetuses were examined for
visceral alterations.

The heads of approximately one-half of the livetdiges were examined by cross-section of the
coronal suture. The heads of the remaining foeta@sekhearts of all foetuses, were fixed in
Bouin’s solution and examined.

The remaining skeletons were fixed in dehydratiiegl#ol, stained with Alizarin Red S using
Kawamura’s method, then examined for skeletal ababties. After examination, skeletons
were stored in glycerol. Skeletal examination addeefixed in Bouin’s solution was not
performed.

Findings:
Clinical signs and mortality:

A small proportion of females in each group did betome pregnant; the number of pregnant
females was 20, 19, 21 and 22. One further anirfniddeocontrol group was sacrificed on day 12
of gestation after a technical malfunction duringidg, and excluded from evaluation.

No animal died as a result of maternal toxicity.aAesult of abortion/premature delivery, one
mid-dose and seven top-dose animals failed to cewapihe study; animals were killed prior to
scheduled kill. The number of animals reaching dalesl necropsy was therefore 19, 19, 20, and
15 in the control, 30, 50, and 90 mg/kg groupspeetvely.

Seven does in the high dose, and one in the mig, déd®rted or gave birth prematurely; these
events occurred between days 24 and 27 of gestatiome of these animals (high dose) it was
not possible to determine the day of abortion. Qeamrine was seen in one and three animals of
the mid- and high dose groups, respectively. Adddlly, red fluid was seen under the grid floor
of a mid-dose animal on day 23 and 24 of gestalfibese findings were made in animals that
aborted or delivered prematurely.

Food consumption, body weight and body weight gain

Among all groups including control, a total of Idiraals showed almost no food consumption
(less than 10 g/day) on at least one measuringge€riring the study. In eight of these animals (2
in the mid- and 6 in the high dose does) markeggsion of food consumption was continuous
and marked weight loss was seen. Between days®24(prior to abortions/premature
deliveries) food consumption of mid-dose females W2.6% and of high dose females 33.1%
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lower than for control animals and mean weightrofreals who later aborted/prematurely
delivered was 11.3% (mid-dose) and 19.6% (high Jdaseer compared to animals of same dose
without premature deliveries. In the remaining ¢ghaaimals (one each in control, low and mid-
dose groups), low food consumption was concluddzktmcidental since it was transient and/or
there was no corresponding effect on bodyweighdapn28 of pregnancy.

Animals of mid- and high dose group without abaripremature deliveries had comparable
food consumption to control animals throughoutghealy and comparable body weight to control
animals at the end of treatment period.

Table 64: Results of the developmental study iitab

Dose (mg/kg bw/day) 0 30 50 90
Number of females inseminated 24 24 24 24
Non-pregnant 4 5 3 2
Accidental death 1 0 0 0
Abortion/ premature delivery 0 0 1 7
Total litter resorptions 0 0 0 0
Number of litters for evaluation 19 19 20 15
No/reduced food consumption in at least
. . 1 1 3 6

one observation period
Persistent suppression of food consumptjon 0 0 2 6
Mean food consumption (all animals)
- (g/day) (days 21 and 24 — prior to
abortions/premature deliveries) 127 130 111 85
- (% compared to control) (+2.4%) (-12.6%) (-33.1%)
Maternal bodyweight (kg)
- day 6 (all animals)
- day 24 (animals without future abortions) i'gj i'gg g'gg g'gg
- day 24 (animals prior to abortion) B B 353 316

(% qompared to animals without ) ) (-1i.3%) (_156%)
abortions) 4.05 4.09 4.03 4.07
- day 28 (surviving does)
Adjusted (without gravid uterus) body
weight (kg) on day 28 3.66 3.66 3.67 3.73
Clinical signs
Orange urine 0 0 1 3
Red fluid under grid floor 0 0 1 0

Sacrifice and pathology:

At terminal necropsy on day 28 of pregnancy onenah{mid-dose group) was found with a pale
liver. Since the same finding was made in some alsitkilled prematurely, this finding was
considered treatment-related.

Caecal contents of one animal (mid-dose group)neésd to be dark brown and muddy in
appearance. Among animals which aborted or delivprematurely, distension of the
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gallbladder, pale liver, white focus in the livahnormal caecal contents (dark brown and muddy
in appearance), and/or pale heart were observeste Mere no other treatment-related
macroscopic findings.

Table 65: Necropsy findings in the developmentadigtin rabbit

Dose (mg/kg bw/day) 0 30 50 90
Number of litters for evaluation 19 19 20 15
Necropsy findings

Animals that aborted or delivered
prematurely
- muddy and dark brown content in the|

caecum 0 0 1 6
- pale heart 0 0 0 2
- pale liver 0 0 0 3
- white focus in the liver 0 0 0 2
- distension of the gallblader 0 0 0 3
Animals at necropsy day 28

- muddy and dark brow content in the

caecum 1 0 1 0
- pale liver 0 0 1 0

Foetal data:

Post implantation losses, sex distribution, meierlsize and foetuses weights were comparable
across the groups. Detailed examination of theufest identified no treatment-related effects.
There was no increase in the incidence of malfdonair variations. The incidence of findings
within the study was considered in range of thesnsat the testing laboratory. There was no
effect on the incidence or degree of skeletal wsdibn.

Table 66: Foetal findings in the developmental gtindrabbit

Dose (mg/kg bw/day) 0 30 50 90

Number of implantations/doe 8.4 9.3 7.9 6.8
Resorption & foetal death (%) 11.3 5.6 8.9 5.9
Mean litter size (live foetuses) 7.4 8.8 7.2 6.4
Mean foetal weight (g):

- males 36.8 34.9 36.7 37.6
- females 36.3 34.3 33.3 36.9
Sex ratio (% of male) 59 53 52 50
Foetuses with external malformations

- total foetuses affected /total examined 1/141 0/167 1/143 1/96
-% of examined foetuses 0.7) (0.0) 0.7) (1.0
Foetuses with skeletal malformation

- total foetuses affected /total examined 5/140 2/167 3/142 0/95
-% of examined foetuses (3-6) (1.2) (2.1) (0.0
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Dose (mg/kg bw/day) 0 30 50 90

Foetuses with skeletal variations

- total foetuses affected /total examined  120/140 131/167 108/142 70/95
-% of examined foetuses (85.7) (78.4) (76.1) (73.7)
Foetuses with visceral malformations

- total foetuses affected /total examined 3/140 4/167 1/142 1/95
- % of examined foetuses (2.1) (2.4) 0.7) (1.1)

Conclusion:

In the developmental study in rabbit presumed-pragfemale rabbits were administered
fenpyrazamine at doses of 0, 30, 50, or 90 mg/kiglayvas a suspension in 1% aqueous CMC
from days 6 to 27 of pregnancy, sacrificed shdvdfore term, and foetuses examined for
indications of effects on development.

Seven females of the high dose, and one of thedwsé-either aborted or gave birth prematurely
and as a result, were sacrificed before the enleo$tudy. The abortions/early deliveries were
attributed to severely reduced food consumptionraatkedly reduced body weight which was
seen in each affected doe. The number of litteadae for detailed examination at the high
dose was consequently lower.

No effect on development of examined foetuses we#scted. Incidence of variations and
malformations observed in the treated groups whgrecomparable or lower than in the control
animals. Regarding observed effects, it is propésegt maternal NOAEL at 30 mg/kg bw/d,
based on severely reduced food consumption, markeduiced body weight and consequent
premature delivery at 50 mg/kg bw/d, joint by atali signs like orange urine and red fluid under
grid floor of cages. Since abortion/premature histan offspring effect, the offspring NOAEL is
proposed to be set at same dose of 30 mg/kg beédoan abortions/premature deliveries at next
higher dose.

4.11.2.2 Human information

A formal statement from the manufacturer is presgr({Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteofpyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hlieahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanb® exposure of the general population or
epidemiology study.

4.11.3 Other relevant information

No other relevant information available.

4.11.4 Summary and discussion of reproductive toxicity

In the preliminary dose-finding study fenpyrazamivess well-tolerated at all doses, resulting
only in weight gain loss in parental males of nadd high dose group (during female gestation
and lactation time) and in parental females of ligke group during gestation. Mating
performance and fertility appeared unaffectedlad@de levels. In the high dose females, an
increase in post implantation loss and reductidriter size were noted. Pups in the high dose
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group showed statistically significant body weilghgs from day 14 and 28 post-partum, but not
at birth. At necropsy, an increased incidence wfdid enlargement was reported in parental
males and females of high dose. There were no lgot@cropsy findings among pups. Changes
in organ weights of pups are considered secondanpdy weight loss in high dose animals
during lactation and weaning. Therefore, the NOA&Lparental systemic toxicity is set at 400
ppm for males (equivalent to 24.8 mg/kg bw/d) a@@8Q.ppm for females (equivalent to 75
mg/kg bw/d), based on decreased body weight gaoothf sexes (> 10%) during gestation
period. NOAEL for offspring systemic toxicity isggosed to be set at the dose level of 1000
ppm (equivalent t@5 mg/kg bw/day during gestation) due to increased jpaglantation loss,
decreased number of live pups at birth and sigamtigy lower body weight of pups from day 14
to 28 post partum. Additionally, absolute and iielabrgan weights alterations (statistically
significant) were observed in high dose pups. Réyctive NOAEL of 3000 ppm (equivalent to
244.7 mg/kg bw/d (males) and 253.7 mg/kg bw/d (fes)awas derived, due to no effects
observed on reproduction at highest dose tested.

In the_ 2-generation study, fenpyrazamine was adit@red continuously in the feed to rats at
dietary concentrations of 0, 400, 1000, and 300€.pkhe toxicological response of the treated
animals was principally characterised by increaselative liver and thyroid weight and
histological findings in these organs (cell hypaptry) and reduced food consumption and
decreased body weight gain throughout the wholgysperiod. Significantly lower number of
implantations, significantly increased post impédiun loss and significantly increased post natal
loss in the high dose group of F1 generation isicaned to be the effect of systemic toxicity in
maternal animals (body weight gain loss, body weigbuction, thyroid enlargement,
hepatocellular and thyroid cell hypertrophy). Faaaamine showed no effects on fertility.
Sperm evaluation and ovary staging did not revegltest substance related findings. A No-
Observed-Adverse-Effect Level (NOAEL) for parerg#iects in P and F1 generation is proposed
at the dietary level of 400 ppm (20.3 mg/kg bw/asam substance intake of males of F1
generation during after-mating period), based auwence of increased relative liver and
thyroid weights and corresponding histological ing$ (liver and thyroid cell hypertrophy) at
3000 ppm and 1000 ppm. Statistically significartrdase of relative liver weight of males at 400
ppm was not considered adverse because of absehistopathological findings in liver at this
dose. A No-Observed-Adverse-Effect Level (NOAEL) &ffspring effects in F1 and F2 pups is
proposed at 400 ppm (28.5 mg/kg bw/d; mean substatake of females of F1 generation
during gestation), based on significantly lower pagaights of F1 and F2 pups during lactation at
3000 ppm and 1000 ppm. Statistically significamt@ase of post implantation loss and decreased
viability index for pups of all F1 parents are wiitlthe historical control data are therefore not
regarded as relevant for setting the NOAEL. A Nes@bed-Adverse-Effect Level (NOAEL) for
reproductive effects is proposed at the dietarglle¥ 1000 ppm (73.7 mg/kg bw/d; mean
substance intake of females of F1 generation dg&sgation), based on significantly decreased
number of implantations observed in F1 female0803pm.

In the preliminary developmental study in rat, tleses of 150, 300 and 500 mg/kg bw/d were
administered. Except for death of one dam, no extmescity was observed in any treated group.
In the high dose group, corrected body weight ghidams and mean weight of foetuses were
significantly decreased. Mean placental weight gigsificantly increased in all treated groups
but no histopathological examinations of placemthayomone level measurements were
conducted. Therefore, it can not be excluded,ititaeased placental weight is an adverse effect
and not only an adaptive response. Observed madtayns in two foetuses (1 per litter) from

low and mid-dose were not considered treatmentaela

Based on the results of this study, a high dog®6fmg/kg bw/day was recommended for main
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developmental study and dose lower than 150 mgiKd lwas chosen as a low dose, in order to
be able to establish NOAEL.

In the_main developmental study in rats fenpyrar@nait dose levels of 0, 30, 125, and 500
mg/kg bw/day was well tolerated. All animals surdvto the scheduled sacrifice and did not
show any adverse clinical signs. No malformatioesenobserved in the study.

At 125 and 500 mg/kg dose level, mean body weigiigyof dams were statistically significantly
lower when compared to the control group, thusaatiing the occurrence of maternal toxicity.

At 500 mg/kg dose level, placenta weights werasdieally significantly increased, as already
observed in the preliminary developmental studgc&ino histolopathological examinations or
wet/dry weight measurements for estimation of hylasia or hypertrophy and no hormone level
measurements were conducted, it can not be exclhdethe increase in placental weight is an
adverse effect and not only an adaptive response.

No visceral or skeletal malformations were obseliveitie study.

The increased incidences of visceral (dilated kydmalvis, dilated ureters, distended urinary
bladder, and of additional liver lobes in foetusas)l skeletal (zygomatic arch fusions, sternebra
offset or sternebra with misshapen ossificatios, sitcomplete ossification of the frontal bone
and costal cartilages asymmetrically aligned atsit®) foetal findings in high dose animals were
considered related to observed maternal toxicityis dose group.

In conclusion, the No Observed Adverse Effect LEMEDAEL) for maternal animals is proposed
at 30 mg/kg bw/day (lowest tested dose), basedatistscally significantly lower body weight
gain in mid-and high dose dose animals during paegy. The developmental NOAEL is
proposed at 125 mg/kg bw/day (mid-dose), basedgmifisant decrease of mean foetal weight
and significant increase of placental weight, viatand skeletal variations and delayed
ossifications (above historical control data) ietisses of high dose group (500 mg/kg bw/d).

In the range finding rabbit developmental studye foresumed-pregnant female rabbits per group
were administered fenpyrazamine at doses of ®®0120 or 150 mg/kg bw/day as a suspension
in 1% aqueous CMC from days 6 to 27 of pregnancy.

Mortality was observed at 120 mg/kg bw/d (one dB&duced food consumption/refusal of food
was observed in three high dose groups (90, 12A.80dng/kg bw/day), followed by abortion
and/or premature deliveries. As a result, thereavasiuced litter number for further
examination. Clinical findings among affected doese largely restricted to orange discoloured
urine and/ or a red fluid beneath the cage, mabberved in 120 and 150 mg/kg bw group. No
effect on development of the foetuses was detegittbugh the study was only a range-finding
study, maternal and foetal NOAELSs are proposedahg/kg bw/d, based on food refusal of
does, and subsequent abortions/premature delivagrigsxt higher dose.

In the_developmental study in rabbit presumed-paiagfemale rabbits were administered
fenpyrazamine at doses of 0, 30, 50, or 90 mg/kfglayvas a suspension in 1% aqueous CMC
from days 6 to 27 of pregnancy, sacrificed shdvdfore term, and foetuses examined for
indications of effects on development.

Seven females of the high dose, and one of thedwse-either aborted or gave birth prematurely
and as a result, were sacrificed before the enldeo$tudy. The abortions/early deliveries were
attributed to severely reduced food consumptionraatkedly reduced body weight which was
seen in each affected doe. The number of litteadale for detailed examination at the high
dose was consequently lower.

No effect on development of examined foetuses vetected. Incidence of variations and
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malformations observed in the treated groups wiagrecomparable or lower than in the control
animals. Regarding observed effects, it is propéseegt maternal NOAEL at 30 mg/kg bw/d,
based on severely reduced food consumption, markeduced body weight and consequent
premature delivery at 50 mg/kg bw/d, joint by atali signs like orange urine and red fluid under
grid floor of cages. Since abortion/premature histan offspring effect, the offspring NOAEL is
proposed to be set at same dose of 30 mg/kg beédban abortions/premature deliveries at next
higher dose.

4.11.5 Comparison with criteria

Regarding maternal and developmental findings frone 2-generation rat study and two
developmental studies on each rat and rabbit, assification and labelling is triggered for
fenpyrazamine.

4.11.6 Conclusions on classification and labelling

There is no evidence of effects on reproduction dadelopment caused by fenpyrazamine,
therefore, no classification and labelling is pregaod.

4.12 Other effects
4.12.1 Non-human information

4.12.1.1 Neurotoxicity

With respect to the possible neurotoxicological eptil of fenpyrazamine, two acute
(preliminary and main study) and one subchronicrotexicity study have been performed. No
studies on delayed neurotoxicity are available.

Table 67: Summary table of relevant neurotoxistydies
Method Dose range / NOAEL Remarks Reference
Acute oral neurotoxicity Peak- | 0, 100, 200, 2000 mg/kg bw | HanRcc:WIST(SPF)| Sommer, E.W,
effect study in rats (preliminary rats 2007
study)
. N NOAEL:
(No appropriate guideline — o
existing) 1000 mg/kg bw? Purity: 94.7%

2000 mg/kg bwy

Main effects:
| body weight gain?

Acute oral neurotoxicity (gavage)| 0, 80, 400, 2000 mg/kg bw HanRcc:WIST(SPF)| Sommer, E.W,
study in rats (OECD 424) rats 2008a

NOAEL:
80 mg/kg bw? Purity: 94.7%
400 mg/kg bw?

Main effects:
| total distance time}
| total number of rearing8 @

90-day oral neurotoxicity (feeding) 0, 500, 1200 and 3000 ppm HanRcc:WIST(SPF) sommer, E.W,
study in rats (OECD 424) equivalent to: rats 2008b
0, 36.8, 87.6, 223.6 mg/kg bw/d
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in males and Purity: 94.7%
0, 41.7,100.2, 248.4 mg/kg

bw/d in females

NOAEL.:
87.6 mg/kg bw/d?
100.2 mg/kg bw/d?

Main effects:
| body weight? Q
| body weight gain? @

Acute oral neurotoxicity Peak-effect study in rats

In the preliminary acute neurotoxicity study no regaxic effects could be determined due to the
absence of relevant test substance-related clisigat up to 2000 mg/kg bw. The NOAEL can
be set at 1000 mg/kg bw for males, based on statligtsignificant decrease in body weight gain
at 2000 mg/kg bw. For females, the NOAEL is > 26@§kg bw since no effects were observed
in any tested group.

Acute oral neurotoxicity study in rats

In the acute oral neurotoxicity study the NOAEIls&t at 80 mg/kg bw for males, based on
statistically significantly reduced total distartoee and total number of rearings at day 1 of
treatment in 400 mg/kg bw male group. For females NOAEL is set at 400 mg/kg bw, based
on statistically significantly reduced total numioérearings at day 1 of treatment in 2000 mg/kg
bw group.

90-day oral neurotoxicity (feeding) study in rats

In the subchronic (90 days) oral neurotoxicity gtudrats no clinical signs or mortality, no
significant changes during FOB or motor activitglato microscopic pathology indicative of
neurotoxicity was found at necropsy. The only tmeait-related finding was a decrease in body
weight and bodyweight gain in both sexes at 3009.¢pn the basis of the body weight and body
weight gain decrease at 3000 ppm, the NOAEL inghisly was determined to be 1200 ppm for
both males and females (87.6 and 100.2 mg/kg bwifeapectively).

4.12.1.2 Immunotoxicity

No data available.

4.12.1.3 Specific investigations: other studies

No other data available.

4.12.1.4 Human information

A formal statement from the manufacturer is presgr(Ohtsubo, T (2009)), that members of
staff involved in the synthesis and developmenteopyrazamine are routinely monitored and
that no indication of fenpyrazamine-related ill-hleahave been detected by, or reported to,
medical staff. No poisoning incidents or clinicalses have been reported. Fenpyrazamine is a
new chemical currently in development. There hanbe exposure of the general population or
epidemiology study.
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4.12.2 Summary and discussion

In the_preliminary acute neurotoxicity study no regaxic effects could be determined due to the
absence of relevant test substance-related clisigat up to 2000 mg/kg bw. The NOAEL can
be set at 1000 ma/kg bw for males, based on statligtsignificant decrease in body weight gain
at 2000 mg/kg bw. Faor females, the NOAEL is > 26@§kg bw since no effects were observed
in any tested group.

In the acute oral neurotoxicity study the NOAEIsé&t at 80 ma/kg bw for males, based on
statistically significantly reduced total distartoaee and total number of rearings at day 1 of
treatment in 400 mg/kg bw male group. For females NOAEL is set at 400 mg/kg bw, based
on statistically significantly reduced total numioérearings at day 1 of treatment in 2000 mg/kg
bw group.

In the subchronic (90 days) oral neurotoxicity stud rats no clinical signs or mortality, no
significant changes during FOB or motor activitydamo microscopic pathology indicative of
neurotoxicity was found at necropsy. The only mreatt-related finding was a decrease in body
weight and bodyweight gain in both sexes at 3009.#pn the basis of the body weight and body
weight gain decrease at 3000 ppm, the NOAEL in ghisly was determined to be 1200 ppm for
both males and females (87.6 and 100.2 mg/kg bwifeapectively).

4.12.3 Comparison with criteria

According to the available studies, there was ndication of a neurotoxic potential of
fenpyrazamine (neither neurobehavioural changesangmorphological changes in the CNS or
in the peripheral nerves).

Based on the available acute, subchronic and ahrstidies, there was no indication of an
immunotoxic potential.
4.12.4 Conclusions on classification and labelling

No classification and labelling is proposed for gfgrazamine regarding neurotoxicity or
immunotoxicity.

137



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

5 ENVIRONMENTAL HAZARD ASSESSMENT

5.1 Degradation

Table 68: Summary of relevant information on ddgten

Method Results Remarks Reference
Hydrolysis Fenpyrazamine, [phenyl-14C] and radiochemical Lewis, C.J. (2007)
Guideline: EEC Method C.7,  [Pyrazolyl-14C] labels: purity: > 99 % Report No.:
OPPTS 835-2110, J MAFF DT50 (pH 4, 20 °C): stable to (HPLC) 0333/257-D2149;
Nousan 8147, section 2-6-1 hydrolysis QNM-0017
(2001) DT50 (pH 7, 20 °C, extrapolated):

> 1 year (SFO)
DT50 (pH 9, 20 °C, extrapolated):
24 days (SFO)

Photolysis Fenpyrazamine, [pyrazolyfC] radiochemical Lewis, C.J., Troth,
Guideline: 95/36/EC, 94/37/EC, and [phenyF'C] labels: purity:>298% K. (2007)

SETAC (1995), US-EPA N 161- (HPLC) Report No:

2 (1982), J MAFF Nousan-8147 DTsg values (also equivalent to 0333/258-D2149;
section 2-6-2 (2000) natural summer sunlight in QNM-0029

UK/US) of 1.7 days

S-2188-DC (max. 63.8% after 7
days) and MCNI (max 17.7% after

30 days).
Biological degradation Not ready biodegradable purity 94.7 %  Burwood, C.E.,
Guideline: Method C.4-C of Scholey, A.
Annex V of EU Directive (2006)
67/548/EEC, OECD 301 B Report No.
0333/261-D2149;
QNM-0011
Water/Sediment Study Water: radiochemical Lewis, C.J., Troth,
Guideline: EC Directive DT50: 41 d purity: > 99 % K. (2007)
95/36/EC, OECD Guideline 308 DT90: 136 d and > 98 % Report No:
(2002) Whole system: (HPLC) D2149-0333/260,
DT50:68.1d QNM-0028
DT90: 226.3d Jarvis, T., Callow,
B., (2009)
Report No: QNM-
0040
Kinetic Evaluation of the Aerobic Water: Lewis, C.J., Troth,
Aquatic metabolism (Menke, DT50: 25.5 d (geometric mean) K. (2007)
2006c¢c) DT90: 84.7 d (geometric mean) Report No:
Guideline; FOCUS Degradation Whole system: _ D2149-0333/260,
Kinetics Report (FOCUS 2006) DT50:35.5 d (geometric mean) QNM-0028
DT90: 117.9 d (geometric mean) Jarvis, T., Callow,
B., (2009)
Report No: QNM-
0040
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5.1.1 Stability

Hydrolysis:

Studies on the hydrolytic degradation were condliatith S-2188 at pH 4, 7 and 9, [pheri§E]
and [pyrazolyl**C] labels.

Reference:
Author(s), year:
Study/report
number:

Guideline(s):
GLP:

Deviations
Validity:

[14C]S-21988: Hydrolytic Stability
Lewis, C.J., 2007

0333/257-D2149; QNM-0017

EEC Method C.7 — Abiotic degradation. Hydrolysisadgsinction of pH
(1992), OPPTS 835-2110 — Hydrolysis as a functign-b(1998), Japan
MAFF New Test Guideline 12-Nousan 8147, section2{@001)

Yes

None

Study considered acceptable

Material and methods:

Test substance:

Reference
substances:

Test systems:

Volatile traps:
Test temperature:

Test duration:

Sample
concentration:

Co-solvent:
Analysis:

Kinetic evaluation:

[Phenyl-14C]S-2188, 4.33 GBg mmol-1
> 99 % radiochemical purity (HPLC), batch CFQ14367
[Pyrazolyl-14C]S-2188, 2.04 GBq mmol-1,
> 99 % radiochemical purity (HPLC), batch CFQ14368.

S-2188 (unlabelled), S-2188-0OH, S-2188-DC, S-218&PMCNI.

pH 4: 0.05 M citrate buffer (monopota citrate solution adjusted
with sodium hydroxide)

pH 7: 0.05 M phosphate buffer (potassium dihydrogjeosphate
solution adjusted with sodium hydroxide)

pH 9: 0.05 M borate buffer (sodium tetraborate sofuadjusted with
hydrochloric acid)

All buffers sterilized by autoclaving. Oxygen comteeduced by
sonication and nitrogen bubbling.

No volatile traps (no volatiles eqgped — confirmed by complete
material balance).

Tier 1: 50 °C (pH 4 and pH 7¢r2i 25 °C (pH 9), 40 °C (pH 9) and
50 °C (pH 7 and pH 9), 60 °C (pH 7) and 70 °C (pH 7

Up to 50 days in the dark.
1mgL-1

Acetonitrile.

LSC, HPLC-UV/RAD, TLC
LOQ < 1 % of AR (HPLC), < 0.1 % of AR (LSC).

Simple first order (SFO) kirestj Microsoft Excel.
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Findings:

Mean material balances of all experiments wererenge of 93.9 — 101.7 % of AR. Owing to the
complete mass balant¥0, formation is considered to be negligible.

In Tier 1 test, S-2188 was hydrolytically stablepgt 4 and > 94 % of AR was recovered as the
unchanged S-2188. At pH 7 more than 10 % hydrolysaurred after 5-day application. Tier 1
test was not conducted at pH 9 because S-2188isrkio be unstable under alkaline conditions.
The Tier 2 tests were subsequently conducted a7 pdhd pH 9. The product balances are
presented in tables B.8.3.1-1 to B.8.3.1-3. Furtheubations were undertaken at 60 and 70 °C
(pH 7) and 40 and 50 °C (pH 9) but these were dened not to provide any further useful data
and are not presented. No distinct differences éetwabels tested occurred.

Metabolite S-2188-DCwas formed to a maximum occurrence of 59.4 % of(BR 7 at 50 °C,
pyrazolyl label) and 49.0 % of AR for phenyl laksl DAT 50. In trials at pH 9 and 25 °C
metabolite S-2188-DC occurred at a maximum of 34.6f AR (pyrazolyl label) and 54.3 % of
AR (phenyl label) at DAT 17. Metabolit8-2188-OHwas found at a maximum occurrence of
10.0 % AR (pH 7 at 50 °C, phenyl label) and 7.4 AR with the pyrazolyl label at DAT 50.
The maximum occurrence of S-2188-OH at pH 9 antéiC®as 4.7 % of AR for the phenyl label
and 5.1 % of AR for the pyrazolyl label at DAT 1Tidentified radioactivity was below 10 % of

AR
o
N
©_<;E 3 N)\ I, A
HoN f \ I HO /lll
H,N

0
—
NH
HoN
\
S-2188 S-2188-DC S-2188-OH

Figure 1: Proposed hydrolysis degradation routs-af.88.

Conclusion:

S-2188 is stable at environmental relevant tempezadt pH 4 and 7. S-2188 is rapidly degraded
at alkaline pH of 9. The major hydrolysis productnied under sterile conditions and in the
absence of air was S-2188-DC- This compound wa®sdlmydrolytically stable but partially
oxidised to S-2188-0OH which never reached levetwald 0 % of AR.

Comments (RMS):
None

Photolysis:
Studies on the photolytic degradation were condlwaiigh S-2188 in sterile buffered water (pH

7.0), [pyrazolyl**C] and [pheny*C] labels.
Quantum yield and half-life time under environmégtanditions were determined for S-2188.
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Reference:

Author(s), yeal
Study/report
number:
Guideline(s):

GLP:
Deviations
Validity:

[14C]S-2188: Photodegradation and Quanto Yield in Sterile,
Aqueous Solution.

Lewis, C.J., Troth, K., 20(

0333/258-D2149; QNM-0029

95/36/EC, 94/37/EC, SETAC (1995), BBA N 161-2 (1982), J
MAFF Nousan-8147 section 2-6-2 (2000)
Yes
None
Study considered acceptable

Material and methods:

Test substances:

Reference
substances:

Test system:

Test temperature:

Test duration:

Sample
concentration:

Co-solvent:
Test system:

Volatile traps:
Analysis:

Kinetic evaluation:

Findings:

[Phenyl-14C]S-2188, 4.33 GBq mimol-
> 98 % radiochemical purity (HPLC), batch CFQ14367
[Pyrazolyl-14C]S-2188, 2.04 GBg mmol-1,
> 98 % radiochemical purity (HPLC), batch CFQ14368

S-2188 (unlabelled), S-2188-0OH, S-2188-DC, S-218&PMCNI,
MPPZ

Sterile pH 7.0 buffer (0.01 M phoselmitffer, autoclaved), adjusted
with 2 M NaOH, sterility was checked throughout éxperiment.

A PNAP/PYR actinometer for determination of quantyieid.
25+1°C

30 days continuous irradiation (§ id@ubation equivalent to ca. 30
solar midsummer days in US and UK, ca. 3.3 daysatiral Japanese
spring sunlight) or dark incubation.

1.0 mg L

Acetonitrile
Xenon arc lamp (Suntest Acceleratgub&ixe machine), cut-off < 290
nm, ca. 25 watts m-2 (300 — 400 nm).

Spectrum of experimental radiation is qualitativelyilar to solar
irradiation of Harrogate in summer. Three othert8sinmachines were
used and displayed similar radiation spectrum a®tie presented.

Polyurethane bung, 1 x ethaneday and 2 x 2 M NaOH trap

LSC, HPLC-UV/RAD, TLC, HPLC-MS
LOD < 0.1 % of AR (LSC), LOD < 0.5 % of AR (HPLC)

Simple first order (SFO) kirestj Microsoft Escel, ModelMker, curve
fit based on mean values of both labels

Mass balance was in a range of 94 to 100 % of ARalloexperiments. Unit rinses contained

1.5 % of AR and hence confirmed no adsorption aliaactivity to the glass vessels. The
ethanediol traps from the incubated samples coedaino radioactivity during the entire
incubation period whilst the polyurethane foam siegntained only up to 1.4 % of AR. The
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NaOH traps contained up to 1.5 % of AR from theejpji--“C]S-2188 solution after 30 days and
up to 10.3 % of AR from the [pyrazolyfC] labelled S-2188 solution after 30 days (confitnas
CO, by barium hydroxide precipitation). Under irradbat S-2188 was subjected to extensive
photolytic rearrangement procedures, resultingva tmajor metabolites: S-2188-DC (maximum
63.8 % of AR at DAT 7 for [pyrazolyt’C] label and 61.7 % of AR at DAT 7 for [phenyic]
label) and MCNI (maximum 17.7 % of AR at DAT 30 {pyrazolyl-“C] label and 15.7 % of AR
at DAT 30 for [phenyft*C] label). S-2188-DC degraded significantly untietend of the studly.
MCNI reached its maximum at the end of the studindvimetabolites (S-2188-DTC and unk A)
were detected but never reached levels above 10f %ARo Unk A was characterised a
dioxygenated compound of S-2188-DC. Without irradia no degradation of S-2188 was
observed and no metabolites were detected.

o)
NJ\
\ /
N s
HoN \/\
/ s-2188 © \
o)
Jo I
N J\
\ N/ \ /N
HON ~ X NH
2
S- 2188 DTC / S-2188-DC
N
H Unk A

MCNI \

Minor degradates +
carbon dioxide

Figure 2: Proposed photolysis degradation routg-2188
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Table 69: Photo-transformation of S-2188 in stesitger buffered at pH 7 [% of AR]

Label Conditions | DAT | s-2188 | s-2188-DC “~2:98 | e UnkA | Polarpeak | Others | Undifferentiated/ | ..,
DTC unresolved
0 96.8 ND ND ND ND ND ND 0.5 97.4
1 63.4 29.7 1.2 ND ND ND 1.8 2.1 98.2
2 38.5 47.7 2.1 0.4 2.1 ND 3.6 3.4 97.8
[Pyrazolyl“C] Irradiated 3 29.5 55.3 2.2 0.6 1.3 ND 3.4 4.0 96.3
7 7.1 63.8 4.2 2.6 3.8 ND 9.1 7.7 98.2
20 2.0 48.1 4.4 9.0 2.8 4.2 10.7 11.8 92.9
30 1.1 9.5 4.2 17.7 5.0 13.9 16.8 18.7 86.8
Dark 30 98.9 ND ND ND ND ND ND 0.9 99.8
0 95.6 ND ND ND ND ND ND 2.1 97.7
1 62.3 23.7 1.1 0.3 2.0 ND 3.1 3.1 95.6
2 40.8 36.4 2.1 1.0 3.0 ND 2.7 10.6 96.6
[PhenylC] Irradiated 3 26.5 54.7 3.0 1.0 3.8 ND 4.2 4.5 97.7
7 4.4 61.7 4.8 4.0 35 ND 9.8 10.3 98.4
20 1.0 37.1 4.7 9.9 8.5 3.4 15.9 11.9 92.3
30 1.6 7.4 6.3 15.7 4.7 4.6 30.1 21.8 92.0
Dark 30 93.2 ND ND ND ND ND ND 3.1 96.4
* all individual peaks below 10 % of AR, ND: nottdeted
Table 70: Calculated aquatic photolytic DT50 anddDTdays] of S-2188 and metabolites using SFO kigett pH 7
Compound Label DTSO_ DTQO_ r2
(UK/US equivalent) (UK/US equivalent)
Pyrazolyl 1.7 5.5 0.985
S-2188
Phenyl 1.6 5.4 0.997
Pyrazolyl 13.2 43.9 n.s.
S-2188-DC
Phenyl 11.8 39.3 n.s.
MCNI Pyrazolyl n.c. n.c. n.a.
Phenyl n.c. n.c. n.a.

n.s.: not stated; n.c.: not able to calculate; n@at applicable.
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Conclusion:

Under irradiated experimental conditions, S-218§rdded with a half-life of 1.7 days at pH 7
and 25 °C (SFO kinetic) owing to photolysis. Thiperimental half-life corresponds to about 1.7
days under environmental conditions in US/UK sumnieference Harrogate 54 °N).
Appropriate controls confirmed that there was ngrdéation in darkness. The main photolytic
metabolites were S-2188-DC (max. 63.8% after 7 dagd MCNI (max 17.7% after 30 days). A
mean SFO Dj, value of 12.5 days was calculated for S-2188-DRe degradation of MCNI
could not be calculated as the maximum occurrere® iwached at the end of the study period
(DAT 30). Extensive breakdown of the molecule dinoe was observed after 30 days incubation
as evidenced by the large number of minor unknowake and undifferentiated/unresolved
radioactivity.

The quantum yield for S-2188 was determined to.b210

Comments (RMS):
No comments. The study is considered acceptable.

5.1.2 Biodegradation

5.1.2.1Biodegradation estimation

As measured data are available estimation is tetant for this dossier.

5.1.2.2Screening tests

Readily biodegradability:

Reference: S-2188: Assessment of Ready Biodegraddpiby Measurement of
Carbon Dioxide evolution.

Author(s), year: Burwood, C.E., Scholey, A., 2006

Study/Report 0333/261-D2149; QNM-0011

number

Guideline(s): Method C.4-C of Annex V of EU Diraai67/548/EEC, OECD 301 B

GLP: Yes

Deviations None

Validity: Study considered acceptable

Material and methods:

Test substance: S-2188 (unlabelled), purity 94.b&tch 030-050914-1G
Reference Sodium benzoate
substance:
Inoculum: Aeration tank of a waste water plant (BuiMenston) treating
predominately domestic sewage
(30 mg L-1)
Treatments: Replicates (except for toxicity control

Blank control
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Reference substance: Na-benzoate (3 mL mg L-1)

Test substance: S-2188 (3 mL L-1)

Toxicity control: S-2188 (3 mL L-1) and Na-benzoé@enlL mg L-1)
pH of the test vessel at the end of test: 7.570 7.

Analysis: CO2 amount absorbed by each trap cakxuiiom the reduction in the
concentration of barium hydroxide solution (titoer)
Incubation 21 +1 °C, 28 days
conditions:
Findings:

Table 71: Biodegradation of S-2188 and referencepmund [% of theoretically possible degradation]

DAT _ Reference substance . Test substance Toxicity control
Replicate 1 Replicate 2
2 34 10 0 29
3 45 19 0 39
6 56 30 0 51
8 62 37 0 56
10 66 47 0 59
13 70 44 0 61
14 72 47 0 63
17 75 50 0 65
20 78 54 0 69
24 83 58 0 73
28 90 64 1 79

Within 28 days almost no degradation (maximum 4§ determined for S-2188. The reference
substance (Na-benzoate) has reached level for l@adggradability by 8 and 28 days.

Conclusion:
S-2188 is considered to be not readily biodegradabl

Comments (RMS):
None

5.1.2.3Simulation tests

Biodegradation in water/sediment systems:

One water sediment study was conducted:
- Aerobic water/sediment study with two test systefphenyl**C] and [pyrazoly**C] label
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Reference: [14C]S-2188: Degradation and RetentioWater-Sediment Systems
Author(s), year: Lewis, C.J., Troth, K., 2007

Study/report D2149-0333/260, QNM-0028

number:

Guideline(s): EC Directive 95/36/EC, OECD GuidelB@8 (2002)

GLP: Yes

Deviations: Minor deviations

Validity: Study considered acceptable
Reference: Determination of rates of degradatiorsf@188 from a water sediment

Author(s), yeal

study incubated under laboratory conditions.
Jarvis, T., Callow, B., 20(

Report/Doc. number: QNM-0040

Guideline(s): FOCUS Degradation Kinetics Report (RS 2006)
GLP: Not applicabl

Deviations: None

Validity: Yes

Material and methods:

Test substances:

Reference
substances:

Application rate:

Co-solvent:

Incubation set-up:

Acclimatization
period:

Test duration:

Incubation
conditions:

Volatile traps:

Analysis:

[Phenyl-14C]S-2188,12.9 MBq mg-1,
> 98 % radiochemical purity (HPLC), batch CFQ14367
[Pyrazolyl-14C]S-2188, 6.1 MBq mg-1,
> 99 % radiochemical purity (HPLC), batch CFQ14368

S-2188 (unlabelled), S-2188-OH, S-2188-DC, S-21&DPMCNI

0.08 ug mL-1 (under the assumpti® 750 g ai ha-1, 100 cm water
depth)

Acetonitrile (0.005 %, v/v)

3 cm depth of dry Calwich Abloeyswiss Lake sediment (2 mm
sieved) in individual borosilate glass cylinder && cm in diameter), 9
cm depth of associated water (0.2 mm sieved). Sadiomits were

aerated, slightly agitated on an orbital shakeswRhrough system
(moistured air at flow rate of ca. 20-60 mL min-1).

Approx. 35 days

100 days
20 + 2 °C in darkness

Ethanediol (polar volatiles), 2 %raffin in xylene (non-polar
volatiles), sodium hydroxide (CO2), addition of ilban chloride slution
to confirm presence of 14CO2.

Water phase mixed with 130 mL acetomitahd radio-assayed by LSC
and analysed by chromatography. Sub-samples (oa_)l@ollected

and added to 2 M sodium hydroxide solution to deiee presence of
dissolved CO2.
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Sediment phase extracted 4 times with 100 mL oharedl:water (5:1
v/v, neutral extraction) and 3 times with 100 mLthanol:0.5 M
hydrochloric acid (5:1 v/v, acidic extraction). agxtract type was
combined and aliquots (200 pL) were analysed by.LFS€naining
sediment residues were dried and ground for condrust

100-day sample: further extraction performed. CGapdicate was
Soxhlet extracted for ca. 16 hours with 100 mL ecet0.5 M
hydrochloric acid (5:1 v/v), analysed by LSC.

Non extractable residues: were separated into haonds, fulvic acids
and humins. Radioactivity from fulvic acid and hgmacid was
determined by LSC. Radioactivity from humin fractias determined
by combustion followed by LSC.

Trapping solutions: radioactivity quantified by LSC

Analytical LSC (LOD ca 0.1 % of AR), HPLC-UV/RAD (LOD ca 0.5 & AR),
techniques: TLC, LC-MS (API)

Kinetic evaluation:  Simple first order (SFO) kiresj first order multi-compartment
(FOMC), KinGui v. 1.1 (BCS 2006), ModelMaker 4,
FOCUS_DEGKIN v2.xls

Table 72: Physicochemical characteristics of theemsediment matrices.

Name Calwich Abbey Swiss Lake
Calwich Abbey lake, Swiss Lake,
Geographic location Calwich, Ashbourne, Chatsworth,
Derbyshire, UK Derbyshire, UK
Texture (USDA) Silty clay loam or Clay sand
loam
Sand (USDA) [%] 41 91
Silt (USDA) [%] 25 7
Clay (USDA) [%] 34 2
Sediment pH (1 M KCI) 7.3 6.0
pH (water) 7.5 6.1
Organic C [%] 4.6 0.6
Redox [mV] -236 -230
CEC [mEq 100 g] 19.8 5.4
Microbial Biomass [pug C§ — Start / End 1052 / 1666 157 /197
pH (sampling) 8.6 6.4
Water hardness [mg1as CaC@ — Start / End 145/ 149 57 /52
Oxygen content [mg ] 7 8
Water Conductivity [uS crit] 99 92
Redox [mV] — Start 160 178
TOC [ppm] — Start / End 74116 77118
Suspended solids [mg*L.— Start / End 25/42 2/63

Findings:

The oxygen content of the water phase of the sampleged mostly between 7 and 10 mbith
both systems. This indicates aerobic conditionsupinout both experiments. The pH in the water
phase decreased from pH 8.2 - 8.3 at the starheofstudy to pH 7.6 - 8.1 at the end in the
Calwich Abbey water sediment system and from pH-B3® at the start to pH 4.1 -5.6 at the end
of the study in the Swiss lake system. The pH efshdiment of Calwich Abbey rose slightly
from O DAT (pH 6.7 - 7.0) to pH 7.4 at the end loé tstudy. In the Swiss Lake system the pH in
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sediment decreased from pH 6.5 at the start to fH-4.7 at 100 DAT. The water redox
potential evolved from values between +92 and +h23(Calwich Abbey) and between +88 and
+102 mV (Swiss Lake) at 0 DAT to final values betwet143 and +227 mV (Calwich Abbey)
and between +256 and +411 mV (Swiss Lake). In #dingent of Calwich Abbey the redox
potential was in the range of -130 and -155 mV &A0 and between -70 and -128 mV at 100
DAT. In the sediment of Swiss Lake the redox po&micreased from values between -118 and
-125 mV at the start of the study to values betweghand +90 mV at the end of the study.

Total mass balance was in a range of 92.2 to 1®0di AR for both systems and both labels.
Formation of*CO, using [pyrazoly**C] label accounted for maximum 8.5 % of AR in the
Calwich Abbey system and for maximum 3.3 % of ARtie Swiss lake system at study
termination. Formation df‘CO, using [phenyt:*C] label accounted for maximum 5.5 % of AR in
the Calwich Abbey system and 3.1 % of AR in the SSwiake system. Formation of NER
increased up to maximum 47 % of AR with [pyrazdfi@] label and to 47.4 % of AR with the
[phenyl*“C] label in the Calwich Abbey system, and to 19.9PAR [pyrazolyl*“C] label and

to 17.2 % of AR with the [phenyf'C] label in the Swiss lake system.

Distribution and recovery of radioactivity in bothater/sediment systems are presented in tables
B.8.3.4.3-2 and B.8.3.4.3-3. Only data on majoctioms are shown. Therefore, the mass balance
values presented in the tables below do not fifpttesented data. In all incubations there was no
radioactivity in the traps for volatile organic cpounds. MCNI reached a maximum of 0.7 % of
AR in sediment in the Calwich Abbey system and nasger detected in the water. One unknown
compound, Unk E (postulated MW=172.16 g Maleached a maximum of 7.4 % of AR in water
and 1.7 % of AR in sediment (9.1 % of AR in theatadystem). Up to six other unidentified
metabolites were quantified but all were below 10%.
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Table 73: Distribution and recovery of radioacii¥o of AR] after application of [pyrazolyl-14C] eelled S-2188 (750 g ai ha-1) to the aerobic wsgeliment systems
‘Calwich abbey’ and ‘Swiss lake’.

Time Water Sediment Unextrac Mass Total water/sediment
SYSOM| (day) | s2188 | S8 | ST | gpigg | SZUS | SABE | iapie €02 | balance | s-2188 | s-2188.Dg 52
> 0 90.5 0.8 ND NA NA NA 0.1 NA 98.7 90.5 0.8 0.0
2 7 46.7 10.2 2.4 24.7 6.1 0.9 2.3 0.5 98.1 52.8 111 47
S 14 38.4 3.7 7.0 19.7 6.1 11 7.9 13 92.3 44.5 48 14.9
g 30 7.8 2.6 6.8 18.7 6.3 3.8 24.2 2.5 94.9 14.1 6.4 310
e 61 1.6 4.3 12.2 4.1 4.4 3.7 42.3 3.9 93.¢ 6.0 80 455
© 100 3.1 3.8 6.1 2.0 3.1 4.4 47.0 8.5 95.1 6.2 82 3.5
0 94.5 15 ND NA NA NA ND NA 1000 | 945 15 0.0
g 7 53.1 2.6 2.5 30.3 0.3 0.2 0.8 0.7 96.3 53.4 28 33
P 14 41.4 1.4 5.0 32.8 0.7 0.8 2.6 1.4 97.( 42.1 22 76
£ 30 34.2 15 9.1 23.0 25 25 7.1 1.4 97.1 36.7 40 16.2
2 61 21.4 0.6 8.2 22.2 1.2 1.9 133 3.1 93.2 226 25 215
100 | 135 0.9 7.3 27.6 3.2 3.2 195 3.3 98.6 167 1 4| 268

Table 74: Distribution and recovery of radioactito of AR] after application of [phenyl-14C] lalbedl S-2188 (750 g ai ha-1) to the aerobic wateifisext systems
‘Calwich abbey’ and ‘Swiss lake’.

Time Water Sediment Unextrac Mass Total water/sediment

System (day) | S-2188 S_ééss_ 531_'88_ S-2188 S-SlCSS— S_S|1_|88' table CO, balance | S-2188 S'éé%' S'S|1_|88'

- 0 93.6 0.4 0.3 NA NA NA ND NA 99.6 93.6 0.4 0.3
2 7 48.3 11.9 2.6 21.4 8.6 1.0 1.3 0.3 98.1 69.Y7 20.% 3.6
g 14 40.7 2.6 5.8 20.0 10.5 1.8 7.0 0.7 95.2 60.[7 113. 7.6
ﬁ 19 24.3 2.8 7.2 24.2 7.8 1.8 12.4 1.4 98.2 48.6 6 10. 9.0
c_gu 30 14.5 2.4 7.3 17.1 6.6 2.8 19.3 1.7 93.3 31.6 9.0 10.1

(@) 61 2.2 3.0 7.8 9.4 3.7 2.6 37.6 4.4 95.6 11.6 6.7 041

100 0.3 5.5 9.2 2.1 3.8 3.6 47.4 5.5 93.1 2.4 9.3 281

0 95.8 0.7 0.1 NA NA NA ND NA 99.4 95.8 0.7 0.1

% 7 67.0 0.8 3.0 22.4 0.5 0.2 0.6 0.4 98.1 89.4 1.3 2 3
» 14 54.0 1.3 5.4 29.2 0.9 0.6 1.3 0.6 99.4 83.2 2.2 6.0
g 30 39.9 1.4 12.5 20.1 1.7 1.8 4.6 1.9 97.5 60.p 3.1 14.3
2 61 18.6 0.7 10.3 29.0 0.3 3.0 16.4 2.9 99.4 476 0 1. 13.3
100 11.8 1.5 9.3 25.9 2.5 2.6 17.2 3.1 96.8 37.17 0 4. 11.9
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S-2188degraded in both water/sediment systems with trfakegradation rate in the Calwich
Abbey system than in the Swiss Lake system. Tramdf¢he test substance into sediment was
relatively fast with occurrences of S-2188 betweédind and 30.3 % of AR after 7 days.
Maximum occurrence of [pyrazolyfC] labelled S-2188 in sediment was 24.7 (DAT 7) 388

% of AR (DAT 14) in Calwich Abbey and Swiss Lakespectively. For [phenyt’C] labelled S-
2188 the maximum occurrence in sediment was 2402 A& (DAT 19) and 29.2 % of AR (DAT
14) in Calwich Abbey and Swiss Lake respectivatythe Calwich Abbey system the degradation
of S-2188 led to the formation of the major metabdb-2188-DCat concentrations in water
between 10.2 (DAT 7) and 11.9 % (DAT 7) of AR withe [pyrazolyl}*C] and [phenyt‘C]
labelling respectively. In sediment the metabaitached maximum levels of 6.3 % of AR (DAT
30) for the [pyrazolyf*C] label and 10.5 % of AR (DAT 14) for the [pher§G] label.
Metabolite S-2188-DC did not reach levels abovéd 6f AR in the Swiss Lake neither in water
nor in the sediment phase. Metabolite S-2188-D@hé&irdegraded into metabolig&2188-OH
which reached 12.2 % of AR ([pyrazoBic] label) after 61 days in the water phase of the
Calwich Abbey system and 12.5 % of AR ([phelf{g] label) after 30 days in the water phase of
the Swiss Lake system. S-2188-OH was not detedtembracentrations above 5 % of AR in
sediment in both systems with both labelling.

The proposed degradation pathway of S-2188 in veatgiment system is shown in the figure
below. The degradation rates were fitted with Sinfgirst Order (SFO) kinetic. For comparative
purposes First Order Multi-Compartment (FOMC) kioetas also presented. SFO kinetics was
considered acceptable for determining simulatiodipeints allowing good visual fit angf error
values below 8 %. Too few data values were avaldol calculate degradation rates of
metabolites S-2188-DC and S-2188-OH.
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Figure 3: Proposed metabolic pathway for S-2188ater-sediment systems

Table 75: Degradation rates of S-2188 in waterrsedt systems (whole system) following Single Fdstler (SFO)
kinetics and First Order Multi-Compartment (FOM@)dtics for comparison purposes.

Parameter Calwich Abbey Swiss Lake
[Pyrazolyl-'“C] [Phenyl-*'C] [Pyrazolyl-1“C] [Phenyl-*C]
Model SFO SFO SFO SFO
Chi* error
(%] 5.3 3.4 71 5.0
Kk [day] * 0.0385 0.0345 0.0102 0.0108
(1.3 x 10% (2.2 x 10% (0.0026) (6.2 x 109
DTso[Day] 18.0 20.1 68.1 64.4
DTy [Day] 59.9 66.7 226.3 214.0

*P value from the t-test is given in brackets.

The geometric mean BR{ for S-2188 in the water sediment system (wholetesys was

calculated to 35.5 days. Half-lives of S-2188 ia tiater phase and in the sediment phase of the

water sediment systems are presented in follovabggt.

Table 76: Calculated half-lives [days] of S-2188hHa water and sediment phase in the aerobic watiment

systems Calwich Abbey and Swiss Lake based on Skédids.

System

Water

Sediment

Label

Dissipation

Dissipation

Kinetics
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DTs, | X°error T-test DT, X? error T-test
[days] [%0] [p value] | [days] [%0] [p value]
Calwich 14,
Abbey [Pyrazolyl¥“C] | 28.8 11.3 0.141 115 17.1 0.071 SFO
Calwich 14,
Abbey [Phenyl¥c] | 19.8 9.4 0.012 21.3 10.6 0.089 SFO
Swiss Lake | [Pyrazolyt’C] | 18.0 5.3 0.062 n.c. 17.4 n.c. SFO
Swiss Lake | [Phenyi’C] | 41.0 5.8 0.093 363 20.9 0.449 SFO

n.c.: not calculable, k value negative.

Conclusion:

S-2188 degraded via S-2188-DC and S-2188-OH, wath Inetabolites exceeding 10% in the
water phase and the overall system (maximum in evBgstem 20.5 % of AR and 54.5 % of AR,
respectively). In addition, S-2188-DC exceeded lid%dhe sediment phase alone. No other
compounds were detected at levels above 10 % oinARe overall system. Mineralisation over
100 days was relatively small (3.1 - 8.5 % of ARyanot greatly different between the [phenyl-
4C] and [pyrazoly*C] labelled forms of S-2188. Amounts of bound resi remaining after
100 days were also very similar between the twdaolaldelled forms, but different between the
two water/sediment systems being about 47 % of &RClalwich Abbey (high organic carbon)
and about 18 % of AR for Swiss Lake (low organicbca). S-2188 dissipated from the water
and reached maximum amounts of 32.8 % of AR irsdtdment phase (DAT 14). Degradation in
the whole system was determined using SFO (follgwgnidance document FOCUS, 2006) with
first order DTso values of 18.0 — 68.1 days (geomean 35.5 dayspPdigglvalues of 59.9 - 226.3
days.

Comments (RMS):
The study is considered correct.

5.1.3 Summary and discussion of degradation

Aquatic hydrolysis

One hydrolysis study was carried out in dark stduilffer solutions at pH 4, 7 and 9 at 50 °C for
pH 4 and pH 7 (Tier 1), 25 °C and 40 °C (pH 9),°80for pH 7 and pH 9, 60 °C and 70 °C for

pH 7 using [pyrazoly’C] and [pheny'C] labelled S-2188. S-2188 was hydrolytically seabt
environmental temperature at pH 4 and 7 but at pite§radation to S-2188-DC and
subsequently to S-2188-OH occurred. At 20 °C an® plie DB, for hydrolysis was 24 days. As
the degradation rate of fenpyrazamine by hydrolsts0 °C takes longer than 16 days the active
substance can not be considered to be rapidly hzéa.

Aquatic photolysis

Aquatic photolysis of S-2188 was investigated ierikd buffer solutions at pH 7.0 using
[pyrazolyl“C] and [phenyl'C] labelled parent. The test systems were contislyoiuradiated
with a xenon arc lamp (> 290 nm) for 30 at 25 °Gitaulate the impact of natural light. Under
irradiation in sterile buffer solutions at pH 78,2188 degraded with a half-life of 1.7 days
(following SFO kinetics). The experimental halfeli€orresponds to 1.7 days under environmental
summer sunlight in UK/US. Appropriate controls dankd that there was no degradation in
darkness. The main photolytic products were S-2288maximum occurrence of 63.8 % of AR
at DAT 7) and MCNI (maximum occurrence of 17.7 d® At DAT 30). A mean SFO R{Jvalue

of 12.5 days was calculated for S-2188-DC. MCNCktheal its maximum at the end of the study
and therefore no degradation rate could be cakdlaExtensive breakdown of the molecule
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structure was observed after 30 days incubatioevedenced by the large number of minor
unknown peaks and undifferentiated/unresolved eaiiaity. The quantum yield for S-2188 was
determined to be 0.021.

Biological degradation

Results of aeadily biodegradability study indicate that S-2188 is not readily biodegradable.
Dark aerobiovater/sediment studieswere conducted with two contrasting (pH, texturajural
systems, Calwich Abbey and Swiss Lake, using [mis&Z“C] and [pheny'C] labelled S-2188.
The Calwich Abbey test system represents a silly ébam or clay loam sediment with an
organic carbon content of 4.6 %, a microbial biosnas1052 pg C §and a pH of 7.3 (KCI).
The Swiss Lake test system is characterized byd sadiment with a pH of 6.0 (KCI), with an
organic carbon content of 0.6 % and a lower miaobiomass (157 pg C% In both systems,
water and sediment stayed aerobically throughautekt period.

Mineralisation of S-2188 using [phenyc] label accounted by study termination for maximum
5.5 % of AR in the Calwich Abbey system and 3.1 AR in the Swiss lake system. Formation
of NER increased up to maximum 47 % of AR with pBolyl-**C] label and to 47.4 % of AR
with the [phenyl**C] label in the Calwich Abbey system, and to 19.%8#AR [pyrazolyl*C]
label and to 17.2 % of AR with the [pherlY] label in the Swiss lake system.

In the total system, decline of S-2188 was obsemvétl DegTso of 19 and 66 days in the
Calwich Abbey respectively the Swiss Lake test eysifollowing SFO kinetics), respective
DegTyo values were 63 and 220 days. Geomean was caldu@t85.5 days. Dissipation in the
water phase was calculated to be 24 and 30 in #wi€h Abbey and Swiss Lake test systems
respectively. No distinct differences between laheled were observed.

Major metabolites S-2188-DC and S-2188-OH both eded 10% in the water phase and the
overall system (maximum in whole system 20.5 % &f &nd 15.9 % of AR, respectively). In
addition, S-2188-DC exceeded 10% in the sedimeas@lalone. No degradation rates were
calculated for the major metabolites S-2188-DC &f188-OH.

Table 77: Summary on DT50 and DT90 [days] for tiesigation and degradation of S-2188, S-2188-DC &nd
2188-0OH in aerobic water/sediment studies.

Water Sediment Total system
Compound Test system Degradation Dissipation Dissipation Degradation
DegTso | DegTyo | DTs DTo | DegTso | DegToe | DegTse | DegTye
Calwich Abbey nc nc 23.9 79.3 15.7 52.1 19)0 63,2
S-2188 Swiss Lake nc nc 27.2 90.3 nc nc 66.2 220.1
Geometric mean nc nc 25.5 84.7 ng na 35\5 11)7.9
Calwich Abbey nc nc nc nc nc nc nc nc
S-2188-DC Swiss Lake nc nc nc nc nc nc nc nc
Geometric mean nc nc nc nc nc nc| ng ne
Calwich Abbey nc nc nc nc nc nc nc nc
S-2188-OH Swiss Lake nc nc nc nc nc nc nc nc
Geometric mean nc nc nc nc nc nc| ng ne

nc denotes not calculated

Table 62: Summary on maximum occurrence [% of AR$-@188 and metabolites in aerobic water/sedirsardies
(mean of labels used, data stated in bracketsdgiyeof maximum occurrence).

Compound Water Sediment Total
S-2188 - 31.0 (14) -

S-2188-DC 11.1 (7) 8.3 (14 15.8 (7)

S-2188-OH 10.8 (30) 4.0 (100) 32.5 (61)
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5.2 Environmental distribution

Route of degradation in soil

The route of degradation of the active substanopyi@zamine (S-2188) was established on 4
EU soils in one study S-2188. The aerobic laboyatoil degradation study was conducted under
flow-through conditions (moistured air at a flomteaof ca 20-60 mL mif). Understandard
aerobic conditions (20 °C), S-2188 ([phenyf’C] and [pyrazolyl**C] labels) degraded to GO
and bound residues. No volatile organics could éteaed. The COconcentrations were in the
range of 5.2 to 8.5 % of AR at the end of the st¢i¥0 DAT). The NER concentrations
increased steadily during the study period to reatctine end of the study values between 38.9
and 69.9 % of AR. Two metabolites were identifi&2188-DC and S-2188-OH, but were
always < 5 % of AR in the four soils. Namaerobic degradationstudy was presented as the
substance is to be applied to grapes during ther&rmonths (in North and South Europe) and
to fruiting vebgetables under glasshouse conditid#2188 is considered to be stable to
photolysison soil.
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Figure 4: Proposed metabolic pathway for fenpyrazamme (S-2188) in soil

Rate of degradation in laboratory studies

The laboratory soil degradation rate of S-2188 imaestigated in 4 EU soils with the following
range of soil properties (pH, organic C, clay catjtaising [phenyt*C] and [pyrazoly**C]
labelled S-2188 as parent.

- pH (CaC}) 43-6.8
- organic C 1.7-42%
- clay content 10 - 26 %

Underaerobic conditions S-2188 was found to degrade following biphasigrddation in two
soils and SFO kinetic in two other soils. Followinegst fit kinetics in soils PT102 and SK920191
(i.e. single first order, SFO) non-normalised jpTalues were between 23.6 and 40.0 days
(pyrazolyl-label) and 33.5 days for the phenyl lale soils PT103 and SK15556090 following
the best fit kinetics (i.e. double first order iargllel kinetic, DFOP), non-normalized degradation
half-life (DegTso) values of S-2188 were 39.0 and 28.7 days res@yt{ch? error< 3.0 %):
respective Degg values were 1846.8 and 515.5 days. Since mostamaental models are not
capable to handle DFOP kinetics, a conservative-BE@Is, for modelling may be derived from
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the DFOP-slow rate k values. This procedure redanltson-normalised Deggrecac Values of
888.0 and 230.1 days respectively. These valuesxarapolated past the incubation time.

Two aerobic soil metabolites were identified (S-8I3C and S-2188-OH) but did not reach
values above 5 % of applied radioactivity.

No rate of degradation fgphotolysis on soil could be calculated since S-2188 is stable
photolysis.

Field dissipation studies

One field dissipation study (bare soils) was comeldiavith S-2188 on four European soils. The
substance was applied at 1200 g a..(sngle application) as a 50 % WG formulation.
Dissipation of S-2188 in field trials was followingulti-compartment kinetics and dissipation
half-lifes (DTso) ranged between 7.7 and 39.8 days (pseudg-Bdm FOMC kinetics or slow
phase D¥, from DFOP kinetics). Since almost no transfer <188 into soil layers below 10 cm
was observed and volatilization is considered tontiaimal (vapour pressure < 0Pa),
dissipation of S-2188 is considered more or lessistent with degradation.

No metabolites were observed in the field trials.

Table 78: Summary of the results of the kinetic defrminations for S-2188 at the field
dissipation sites following normalisation of data® 20°C and pF2.

UK site German site Italian site French site
(Site 0333/266/1) (Site 0333/266/2) (Site 0333/266/3) (Site 0333/266/4)
Model SFO SFO SFO SFO
2 error [%)] 24.2 29.1 40.2 28.2
k [day'] * 0.156 0.5082 0.0985 0.0547
(0.0019) (0.0035) (0.0129) (0.0046)
DT50 [day] 4.4 1.4 7.0 12.7
DT90 [day] 14.8 4.5 23.4 42.1
Model FOMC FOMC FOMC FOMC
¥2 error [%] 11.4 10.0 20.0 19.9
a* 0.6249 0.5526 0.4855 0.7555
(0.0011) (6.7x 10°) (0.0045) (0.0093)
B* 1.7278 0.4030 0.9022 4.197
(0.0344) (0.0117) (0.1378) (0.0959)
DTsc [day] 3.5 1.0 2.9 6.3
DTy [day] 67.1 25.6 102.6 84.2
Model DFOP DFOP DFOP DFOP
% error [%)] Not required Not required 8.1 10.0
k fast* - - 1.7297 3.0350
- - (0.4330) (0.4990)
K slow* i ) 0.0174 0.0243
(2.2 x 10%) (5.8 x 10%)
g* - - 0.5800 (1.2 x 16) 0.4339 (1.2 x 19)
DTsc [day] - - 1.1 5.1
DTy [day] - 82.4 71.3

*P value from the t-test is given in brackets. 8&ld kinetic fit for each soil highlighted in ligbtey.

5.2.1 Adsorption/Desorption

Reliable adsorption constants according to Freahdiotherms (equilibrium batch experiments)
could be achieved fd$-2188using 5 soils from the EU and Japan with a repitagiwe set of soill
properties:

* Soil pH (CaC)): 42-75

* Organic carbon: 08-48%

* Clay: 9-28%
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No dependency of the adsorption behaviour ontostiiepH could be stated in the pH range
tested. Freundlich adsorption constantg) @ S-2188 have been determined in batch equuilrbri
experiments with five different soils using the @plyl-**C] labelled test substance. Based on
organic carbon content,Kc values for the different soils were in a rangel®® — 731 L kg
(arithmetic mean 1/n = 0.911). Based on these 8al8e2188 is classified as medium mobile
according to the classification scheme of McCalle{1981).

Table 79: Adsorption/desorption characteristics 0f14C]S-2188 on five soils

Organic pH Adsorption Desorption
Soi C"E‘or/?]on (CaCly) | K& K Foc 1/n K% K Foc-des 1/n

SK961089 4.8 7.5 9.36 195 0.8801 10.84 225 0.85p2
SK104691 2.7 6.1 7.87 292 0.9054 9.11 338 0.8918
SK179618 3.8 5.5 4.27 112 0.9321 5.07 133 0.9293
SK566696 0.8 4.2 5.85 731 0.9524 7.63 954 0.9507

Saitama 3.2 5.3 6.99 218 0.8854 8.62 269 0.8950
Mean (n=5) 310 0.9111 384 0.9052

5.2.2 Summary of behaviour in soll

The route of degradation of S-2188 was studieaim §oils (pH 4.3 - 7.4, %0OC 1.7 - 4.2, sandy
loam to clay loam) under aerobic conditions usimgnpound radiolabelled ([phen¥t€] or
[pyrazolyl*“C] rings). Levels of C@ after 120 days incubation were similar for either
radiolabelling position, being 5.2 - 8.5 % of AReuels of bound residues showed greater
variation between soils types than between lalglfositions and were 38.9-69.9%, at the
completion of the 120 day incubation. Two metaleslit S-2188-OH and S-2188-DC were
identified but did not reach levels above 5 % of mRany soil. There was no evidence of any
cleavage between the phenyl and pyrazolyl ringpr@posed degradation pathway is shown in
Figure B.8.1.1-2. Soil photolysis studies showeeatgr degradation under non-irradiated
conditions than irradiated conditions (and the sam&bolites were present as in the aerobic soil
degradation study), hence it was concluded thal&B4s stable to photolysis. S-2188 will be
applied to grapes in North and South Europe dutimg summer months, and to fruiting
vegetables under glasshouse conditions. Therefoi® unlikely to be present in soil during
waterlogged (anaerobic) conditions in winter anddaean anaerobic soil degradation study was
not considered relevant.

The rate of degradation in four soils under lalbmsatconditions was studied. In two soils
degradation was clearly seen to follow SFO kinesind DTso values of 23.6 - 39.9 days were
obtained. In the other two soils, a more biphaggrddation was seen to follow DFOP kinetics
and DT values of 28.8 — 39.2 days were obtained (althahghchf error was still acceptable
for SFO kinetics). Following the FOCUS kinetics igpoguidance, the best fit kinetics was used
as persistence endpoints to trigger further studiesce DT, values were 23.6 - 39.9 days and
DTy values were 78.3 - >1000 days. Based on theseewvaufield dissipation study is not
triggered since Dgy is below 60 days. However, a study was undertadefour sites (UK,
Germany, ltaly, Southern France) and the data wememalised following the time step
normalisation. Best fit for the UK and German sie=re obtained with FOMC kinetic, and for
the Italian and French sites with DFOP kinetic. Taege of pseudo-D;§ (FOMC kinetic) and
DTso values calculated from the slow rate k value (DHR@Ttic) ranged between 7.7 and 39.8
days.

For use as simulation input values, the FOCUS (RA@66ument recommends in the first instance
using the slow phase from the DFOP kinetics assa drder value to be input into the models if
the fit to SFO kinetics is not acceptable. Howetas leads to unrealistic degradation rates in the
PT103 and SK15556090 soils (equivalent SFQJ¥&lues would be 231-936 days based on the
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slow rate from DFOP Kkinetics) since the DFOP fitclearly strongly influenced by minor
variation at the later timepoints. For simulatioargmses the Notifier proposed to use SFO
kinetics data for PT103 and SK15556090 soils. Taleies obtained (D5 67.9 and 56.4 days,
respectively (Dfs 225.7 and 187.5 days)) were consistent with ttherotwo laboratory
degradation studies and the field dissipation stddhe use of SFO was not considered adequate
by RMS since even if thg® error values were below 15 % the visual fit was satisfactory as
supported by the biased residual plots. The cansigtto the other two degradation studies and
the field study was not considered as a valid aepimrherefore the field degradation studies
were normalised and the obtained geometric meag, Dalue of 20.5 days was used for
modelling purposes.

The sorption of S-2188 was studied in four Europsats and one Japanese soil (pH range 4.2 to
7.5, % OC 0.8 — 4.8 loamy sand to clay loam). Agson Kgy. values were between 112 and 731
ml g* (mean 310 ml 4, mean 1/n = 0.911) and desorptioges vValues were between 133 and
954 ml g* (mean 384 ml/g, mean 1/n= 0.905) indicating th&188 is slightly to moderately
mobile. There was no evidence of any pH dependdéiwaenetabolites reached levels above 3 %
of AR in soil and hence there was no need for &rrdorption or column leaching studies.

5.2.3 Volatilisation

S-2188 has a very low vapour pressure of below B8 at 25 °C (see Annex IIA point 2.3.1) and
is predicted to degrade rapidly in air through tescwith hydroxyl radicals (Ddp of 1.221 hr
assuming 1.5 x fohydroxyl radicals cm, see Annex IIA point 2.10). Therefore it is catesied
that there is no risk of exposure to air and nthierrdata are required.

5.2.4 Distribution modelling

No information available.
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5.3  Agquatic Bioaccumulation

Table 80: Summary of relevant information on agulibaccumulation

Method Results Remarks Reference
Partition coefficient log Fow =3.52 at 25+ 1°C | Test substance: PGAI, | Lentz, N.R., 2005b
n-octanol/water pH: 7.2 Batch: R-4CM03G (QNP-0002)

Japanese MAFF (12-Nousar
No. 8147, Part 2-9-11, 200Q)

Purity: 99.3%

5.3.1 Aquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

No estimations are available.

5.3.1.2Measured bioaccumulation data

Reference: Bioconcentration of [“C]S-2188 by Bluegill Sunfish K epomis
macrochirus)

Author(s), yeal Panthani, A.M., Herczog, K.J.S., 2(

Report/Doc. number: Report No. QNM-0018, Study 60492

Guideline(s): OECD Guideline 305, US EPA FIFRA 183JS EPA OPPTS 850.1730

GLP: Yes

Deviations: None

Validity: Acceptable

Material and method

Test substance: [pyrazolyl’8€] S-2188: radiochemical purity: 98.6 - 99.6 %, dbat
CFQ14368

Reference substances:

unlabelled S-2188: purity 99.3 %, batch: R-4CM03G
S-2188-0OH: purity: 98.3 %, batch: CTS05014
S-2188-DC: purity: 99.9 %, batch: CTS04019
S-2188-CHOH-DC: purity: 100 %, batch: CTS05018
MCNI: purity: 99.9 %, batch: CTS05012

MPPZ: purity: 100 %, batch: CTS04(

Test species: Bluegill Sunfishépomis macrochirys

Number of organisms:125 fish per test concentration and solvent con@al3 g fish/L/day (at
initiation)

Weight, length: 2.1(1.9-2.3) g, 56 (52 - 63) nmx, 30

Type of test, duration: Flow-through test, 28 d@syre period and 14 d depuration period

Applied

concentrations:

Nominal: 0 (solvent control), 0.005 and 0.05 mg/h.s

Measured (mear - (solvent control), 0.00525 and 0.0479 mg a

Solvent: Acetone (CAS No. 67-64-1)

Test conditions:
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Water quality
Temperature:

pH:

O, content:

Light regime:

Feeding

Test parameters:

Calculations/statistics:

Findings

Analytical data —

water:

Lipid content:

Well water, total hardness: — 56 mg/L as CaC3;

23-25°C

6.8—-7.6

Exposure phase: 5.4 mglq64 — 101% saturation)
Depuration phase: 7.5 — 8.5 mg/lO(90 — 101% saturation)
16 hours light / 8 hours darkness
Pelleted food: 1 % of biomass d:

Samples were taken at day 0,71,13l, 21 and 28 (exposure phase) and
1, 3, 7 and 14 (depuration phase). Concentration[*&¢] S-2188
equivalents in fish tissues were determined by In$&thod. Five fish for
tissue analysis were removed from each test coratemt and control at
each sampling time. Additionally a lipid analysigy chloroform/methanol
extraction) was carried out on fish sampled at ta@, 7, 14, 21 and 28
(exposure phase) and at day 1, 3, 7 and 14 (depugatase).

For chemical analysis (LSC, HPLC/RAM) of S-2188 test solutions
samples were taken at -2 and -1 d (pre-exposureeph@, 1, 3, 7, 14, 21
and 28 d (exposure phase) and 1, 3, 7 and 14 di@em phase).

Daily observations were made of the appearancédahaviour of the fish.
Other parameters like temperature, pH and dissolvexigen
concentrations were measured daily in each vessel.

BCF was calculated as ratio df¢] S-2188 equivalents concentration in
water and 'C] S-2188 equivalents concentration in fish tissaed as
ratio of Ky (depuration constant) and, Kuptake constant), rate constant K
was determined by SigmaPlot™.

The mean measured concentrations UE] S-2188 equivalents were
94.3% (low concentration) and 89.5 % (high coneditn) of nominal.
HPLC/RAM analysis confirmed that S-2188 was stableboth test
concentrations. In the high test concentrationy(¢.), 82.4 — 95.5 % was
determined as active substance. In the low testesdration (4.5 pg/L),
89.7-99.9 % was determined as active subst:

No differences between male and ferfiah were noted.

The steady state average lipid content of day 14ar®d 28 was 1.96%
(w/w, low concentration) and 1.94% (w/w, high comication),
respectively.

Analytical data — fish See Table
tissues (LSC

BCF:

See Table

Table 81: Uptake, bioconcentration and depuratidii*€] residues in the bluegill sunfish

Mean concentration of {“C] residues [ppm] (% of TRR)
Day Edible Non-edible Whole fish
0.005mg/L |  0.05mg/L 0.005 mg/L | 0.05 mg/L 0.005 nhg/ | 0.05 mg/L
Exposure phase

1 0.311 (98.9) 3.047 (98.8) 0.685 (96.3) 6.4083p7. 0.501 4.824
3 0.541 (96.9) 4.607 (98.4) 1.574 (93.8) 13.285D6. 1.101 9.071

7 0.708 (97.8) 5.698 (98.1) 2.214 (94.0) 18.041D6. 1.470 12.18
14 0.692 (97.3) 8.057 (98.0) 2.197 (94.4) 22.270096 1.505 15.84
21 0.683 (96.8) 6.749 (97.5) 2.064 (94.1) 19.265P5 1.437 13.40
28 0.755 (96.3) 6.641 (97.1) 2.271 (93.6) 18.95Qp4 1.562 13.28
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Mean concentration of “C] residues [ppm] (% of TRR)
Day Edible Non-edible Whole fish
0.005mg/L |  0.05 mg/L 0.005 mg/L | 0.05 mg/L 0.005 nhg/ | 0.05 mg/L
Depuration phase
1 0.524 (94.4) 4.0838 (96.2) 1.990 (90.8) 14.189P3 1.315 9.456
3 0.171 (87.9) 1.514 (91.8) 0.637 (88.1) 6.2144%0. 0.446 4.042
7 0.043 (71.5) 0.277 (74.6) 0.207 (75.1) 1.2374y7. 0.164 0.961
14 0.013 (51.1) 0.117 (61.0) 0.056 (57.4) 0.5225p7 0.060 0.467
n.d...not detectable
Table 82: Uptake, bioconcentration and depuratfdii*€] S-2188 in the bluegill sunfish
Mean concentration of {C] S-2188 [ppm] (% of TRR)
b Edible Non-edible Whole body
d 0.005 mg/L 0.05 mg/L
0.005mg/L | 0.05mg/L | 0.005mg/lj 0.05mg/L
ppm ‘ BCF ppm ‘ BCF
Exposure phase
1 0.042 (13.5)| 0.29(9.4)] 0.041(5.7) 0.366 (5/6).04Q (8.3) 9.1 0.328 (6.8) 0.0076
3 0.024 (4.3) 0.3 (6.4) 0.042 (2.8) 0.571(4{2) 3B8.(8.0) 7.2 0.431 (4.8) 9.6
7 0.03 (4.1) 0.33 (5.7) 0.063 (2.1) 0.629 (3)3) 46.(8.1) 9.4 0.477 (3.9) 10.4
14 0.031(4.4) | 0.466 (5.7 0.052 (2.2 0.354 (1/5).041 (2.8) 8.2 0.409 (2.6) 8.5
21 0.029 (4.1) | 0.281 (4.1 0.048 (2.2 0.452 (2/2).038 (2.7) 7.8 0.365 (2.1) 7.9
28 0.045(5.8) | 0.252 (3.7 0.041 (1.0) 0.401 (2(0).043 (2.8) 9.6 0.324 (2.4) 7.9
Depuration phase
1 0.009 (1.6) 0.052 (1.2 0.006 (0.3) 0.055 (0}4).000 (0.6) - 0.053 (0.6 -
3 0.001 (0.7) 0.02 (1.2) n.d. 0.031 (0.4) 0.002)0. - 0.025 (0.6) -
7 0.001 (1.8) 0.006 (1.7 0.001 (0.4) 0.011 (0}7).00Q (0.7) - 0.008 (0.9 -
14 0.001 (2.8) | 0.006 (3.0 0.001 (0.6) 0.008 (1/10.001 (1.1) - 0.007 (1.5) -
n.d...not detectable
Table 83: Distribution of*C residues in whole fish samples
Concentration of “C residues [% TRR] in whole body
0.005 mg/L 0.05 mg/L
Day 1 | 7 | 14 | 21| 28 1 | 7 | 14 21 | 28
Exposure phase
Extractable 97.1 95.1 95.1] 94.9 94.8 97)8 96.6 96.596.0 94.8
Unextractable 2.9 4.9 4.9 5.2 5.7 2.2 3.4 3.b 40 .2 5
S-2188 8.3 3.1 2.8 2.7 2.8 6.8 3.8 2.6 2.7 2)4
S-2188-OH 4.4 2.8 4.0 3.7 4.6 2.9 4.9 5.5 5.0 4/1
S-2188-DC 16.1 8.5 9.8 13.1 9.1 18.8 9.4 10,5 8/0 151
8'21.88'DC 16.1 33.3 29.8 32.7 28.6 19.4 31.6 28,8 32,7 27.3
conjugate
65 — 72 mirf 27.8 14.8 15.9 9.1 12.4 22.3 15.4 142 16,0 18.6
Minor unknowng’ 3.5 12.5 10.9 13.3 14.2 5.4 10.7 15.1 13}0 12.0
Others 20.8 19.0 19.6 16.8 19.8 22.0 19.5 159 16.6 17.0
Depuration phase
Extractable 91.6 74.4 56.0 - 94.4 76.6 66]1 . :
Unextractable 8.4 25.6 44.0 - 5.6 23.4 33]9 - :
S-2188 0.6 0.7 1.1 - - 0.6 0.9 1.5 - -
S-2188-OH 0.9 n.d. n.d. - - 2.8 n.d n.d. - -
S-2188-DC 7.4 n.d. n.d. - - 7.6 2.1 n.d| - -
S-2188-DC 265 | 223 | 16.9 - - 370, 305  16. - -
conjugate
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Concentration of “C residues [% TRR] in whole body
0.005 mg/L 0.05 mg/L
Day 1 7 14 21 28 1 7 14 21 28
65 — 72 mirf 13.5 7.9 10.4 - - 16.2 9.8 12.3 - -
Minor unknowns | 23.4 7.1 1.8 - - 12.8 7.4 5.7 - -
Others 16.7 12.6 2.2 - - 14.3 11.1 0.6 - -

n.d...not detectable

@ A broad region of radioactivity containing mulgpiinor components. The retention times are cheniatits of lipids and fatty acid esters.
® Minor unknowns consist of several components ézshthan 4% of the TRR, except for one componiating at 19.4 minutes present in the
depuration day 1 fish which consisted of 15.3% TRB6 pg/kg) in the non-edible fraction and 11.9%RT@R56 pg/kg) in the whole fish.

Table 84: Summary of bioconcentration factors

Bioconcentration factors (BCFs)
TRR S-2188
BCF Edible | Non-edible | Whole body| Edible | Non-edible] Wha body
0.005 mg/L (low concentration)
Steady-state BCF 139 437 283 7 10 9
Uptake rate constant (Ku) 62.915 156.528 106.497 22.6 18.452 22.212
Depuration rate constant (Kd) 0.447 0.345 0.367 3.222 1.799 2.614
Kinetic BCF (BCFK) a 141 453 290 7 10 8
Lipid BCF b 102 168 144 5 4 4
0.05 mg/L (high concentration)
Steady-state BCF 149 431 289 7 9 8
Uptake rate constant (Ku) 62.663 149.356 104.849 13.658 17.92 15.638
Depuration rate constant (Kd) 0.439 0.347 0.369 1.86 1.687 1.755
Kinetic BCF (BCFK) a 143 430 284 7 11 9
Lipid BCF b 113 166 149 6 3 4

@ Ratio Ku/Kd

b Steady-state BCF/average of steady-state lipitecoii%s tissue wet weight]

Conclusion:

plateau at day 28 of exposure.
The active substance S-2188 accumulated in whelhewith steady-state
BCF values in whole fish tissues of 8 and 9. In-edible portions the
BCF of 9 and 10 were determined. BCF values fotdke **C residues
(TRR) were determined to be 283 and 289 for whigle, and 437 and 431
for non-edible portions.
The modelled uptake rate constantg)(¢r S-2188 in whole fish tissues
ranged from 15.6 to 22.2 per day, depuration consig,) for S-2188 in
whole fish tissues ranged from 1.76 to 2.61 per Gagater than 95% of
the'“C residues were eliminated during the depuratiasehwithin 14 d).
The depuration half-life (Gp) was < 1 day.
S-2188 was extensively metabolized in fish. Theomagsidues were a

S-2188 was stable under the test dondiand reached the steady-state

glucuronic acid conjugate of the metabolite S-2D83and the metabolite
S-2188-DC itself. The concentrations of S-2188-@@jegate and S-2188-
DC were determined to be between 16.1 to 33.3 % aRR8.0 to 18.8 %
TRR in whole fish during the exposure phase, respg.

5.3.2 Summary and discussion of aquatic bioaccumulation

Fenpyrazamine has a log of 3.52 and therefore a fish bioconcentration tisdtriggered.
Based on the fish bioaccumulation study (PanthanM., Herczog, K.J.S., 2007) with.
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macrochirusa BCF (whole fish) of 9 was determined, which cadé a low potential to
bioaccumulate in the aquatic food chain.
In DAR BCF was determined only for viscera ancefillout was not corrected by lipid content.

The active substance was extensively metabolizefism and the residues were eliminated
quickly (CTsp < 1 d).

The major residues were a glucuronic acid conjugditéhe metabolite S-2188-DC and the
metabolite S-2188-DC itself. The concentrationsSe2188-DC conjugate and S-2188-DC were
determined to be between 16.1 to 33.3 % TRR ando81®.8 % TRR in whole fish during the

exposure phase, respectively.

The bioaccumulation potential of all major metatesliin water and sediment (S-2188-OH, S-
2188-DC and MCNI) is also assumed to be low, dueddw values clearly lower than 3. Thus,

it can be concluded that the risk of bioaccumutatod the major metabolites in the aquatic
ecosystem is acceptable.

5.4  Aquatic toxicity

Standard toxicity studies on fish, aquatic inverd¢ds and algae with Fenpyrazamine were
performed. Fenpyrazamine is toxic ($ECso is> 1 mg and < 10 mg/L) to the used standard
fresh water test species. The most sensitive spéecithe alga®seudokirchneriella subcapitata
with an ECsp of 0.42 mg a.s./L.
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Table 85: Summary of relevant information on aqustkicity

Results
Method Test organism co:(?i?iton EI);F; (;I;)ens(;t. Endpoint NOEC ECs¢/LCso Reference
[mg a.s./L] [mg a.s./L]
OECD 203, OPPT.S Oncorhynchus mykiss  flow- . Cafarella, M.A., 2006a
850.1075, EU Directive Rainbow trout through 96 hr mm Mortality 1.1 5.2 Report No.: QNW-0002
92/69/EEC C.1 Study No. 13048.6504
OECD 203, OPPTS Lepomis macrochirug  flow- . Cafarella, M.A., 20060
850.1075, EU Directive Bluegill sunfish through 96 hr mm Mortality 34 5.4 Report No.: QNW-0006
92/69/EEC C.1 Study No. 13048.6505
Oncorhynchus mykiss  flow- Fry survival Cafarella, M.A., 2006¢
OECD 210, OPPTS 850.1400 Rainbow trout through 90d mm Growth 0.37 >0.75 Report No.: QNW-0011
Study No. 13048.6506
OECD 202, OPPTS
850.1010, JIMAFF No.12-
Nousan-8147, Daphnia Acute ~ Daphnia magna | flow- 48hr | mm Immobility <061 55 ;Zt;bﬁﬁc’).:z%or\?sv-ooo7
Immobilisation Test (2-7-2- Water flea through
1), EU Directive 92/69/EEC Study No. 13048.6507
C.2
OECD 211, FIFRA 72-4. Daphnia magna flow- Mortality ad_ults 1.4 >1.4 Putt, A.E., ?OOGb
OPPTS 8501300 Water flea through 21d mm Reproduction 0.34 1.1 Report No.: QNW-0012
Growth 0.34 n.d. Study No. 13048.6508
OECD 201, JMAFF No.12-
Nousan-8147, Alga Growth| Pseudokirchneriella Biomass 0.22 0.42 Hoberg, J.R., 2006a
Inhibition Test (2-7-7), subcapitata static 96 hr mm Growth rate 0.22 >0.9 Report No.: QNW-0004
OPPTS 850.5400, EU Freshwater green alga Cell density 0.053 0.19 Study No. 13048.6509

Directive 92/69/EEC C.3
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5.4.1 Fish

5.4.1.1Short-term toxicity to fish

Reference:

Author(s), year:

Report/Doc. numbe

S-2188 Technical Grade — Acute Toxicity to Rainbowrout

(Oncorhynchus mykiss) Under Flow-Through Conditions
Cafarella, M. A., 2006a

Report No. QNV-0002, Study No. 13048.65

Guideline(s): OECD Guideline 203, US EPA OPPTS 8605, EC Guideline Annex V -
Method C.1

GLP: Yes

Deviations: None relevant

Validity: Acceptable

Material and

methods:

Test substance:

Test species:
Number of
organisms:
Weight, length:
Loading

Type of test,
duration:
Applied
concentrations:
Nominal:
Measured (mear
Solvent:

Test conditions:
Water quality
Temperature:
pH:

O, content
Light regime:

Test parameters:

Statistics

Findings:
Analytical data:

Behavioural effects:

Fenpyrazamine (S-2188) techniadkegpurity: 94.7%, batch: 030-
050914-1G

Rainbow trowiicorhynchus mykiys
10 fish per replicate, 2 replicates per treatmemttrol and solvent control

1.7 g (range 0.98 — 2.4 g) andcm7range 4.7 — 6.8 cm), n = 30
0.18 g fish/L solutio
Flow-through test, 96 hours

0 (control and solvent control), 0.5, 12(0), 4.0 and 8.0 mg a.s./L
- (control and solvent control), 0.51,1.1, 2.1, @ &.8 mg a.s./
Dimethylformamide (DMF, CAS No. 68-12-2)1 mL DMF/L

Well water, total hardness: 50 mg/L as Cis
12-13°C
7.0 (0 h, new solution), 7.2 (96 h, aged sohiti
8.5-10.8 mg (/L (80— 103% saturatiot
16 hours light / 8 hours darkness

Mortality and sublethal effecteevessessed after 0, 3, 6, 24, 48, 72 and 96

hours.

For chemical analysis (LC/MS/MS) of S-2188 in tesiutions samples
were taken at test initiation (0 h) and test teation (96 h) from all
treatment groups and the control. Measurement otgrHperature and
dissolved oxygen concentrations were made at flmticand once daily in
both vessels of each treatment.

LCsc: Binominal probability, NOEC: Directly from raw th

Over the whole test period the megasured concentrations were in the

range from 94 to 106% of nomir
Controls and concentratiorlewp to 1.1 mg a.s./L: No sublethal effects
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Mortality:

were reported over the whole test period. At tescentration 2.1 mg
a.s./L following symptoms were noted after 48 houethargic behaviour
remained at water surface. At test concentrati8mgj a.s./L following
symptoms were noted after 3 hours: Lethargic behayloss of
equilibrium, remained at water surface. At testaairation 7.8 mg a.s./L
following symptoms were noted after 3 hours: Cortgpless of
equilibrium.

Thus the NOEC was 1.1 mg a.s./L based on subleffets.

See Table

Table 86: Effects on rainbow trout (O. mykiss) esd to technical fenpyrazamine

Fenpyrazamine Cumulative mean mortality [%]
mg a.s./L
(mg a.s./L] 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
(mean measured)
Control 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0
0.51 0 0 0 0 0 0
1.1 0 0 0 0 5 5
2.1 0 0 0 g° 0 0%
3.8 Oace 0 abc 0 abcd 0 abce 0 abc 5 abc
7.8 0° 100 100 100 100 100
NOEC =1.1 mga.s./L
LCs (96 h) =5.2 mg a.s./L (95 % C.I. 3.8 — 7.8 mg/B)s

2 lethargic behaviour
® partial loss of equilibrium
°complete loss of equilibrium

ddark in colour

¢fish on surface of test solution

Conclusion:

Comment RMS:

96 h LGp=5.2 mg a.s./L

96 hNOEC =1.1 mga.s./L

based on mean measured concentrations

The observed mortality of 5% at the test conceiomadf 1.1 mg a.s./L was
not considered for the NOEC determination becausetfect did not
establish a dose-response relationship. Henc&@t€C was determined
to be 1.1 mg a.s./ha, based on behavioural effltteargy and loss of
equilibrium) on fish at application rates of 2.1 mg./L and higher.

Reference:

Author(s), year:
Report/Doc. numbe

S-2188 Technical Grade — Acute Toxicity to Bluegilbunfish (Lepomis
macrochirus) Under Flow-through Conditions

Cafarella, M. A., 2006b
Report No. QNV-0006, Study No. 13048.65

Guideline(s): OECD Guideline 203, US EPA OPPTS 8805, EC Guideline Annex V -
Method C.1

GLP: Yes

Deviations: None relevant

Validity: Acceptable

Material anc
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methods
Test substance:

Test specie
Number of
organisms:
Weight, lengtr
Loading:

Type of test,
duration
Applied
concentrations:
Nominal:

Measured (mean):

Solvent:

Test condition:
Water quality:
Temperature:
pH:

O, content:

Light regime:
Test parameters:

Statistics:

Findings:
Analytical data:

Behavioural effects:

Mortality:

Fenpyrazamine (S-2188) techniadkegpurity: 94.7%, batch: 030-
050914-1G
Bluegill Sunfish Lepomis macrochirt)
10 fish per replicate, 2 replicates per treatmemttrol and solvent control

1.7 g (range 1.- 2.9 g) and 4.7 mm (range & 5.6 mm), n =3
0.17 g fish/L solution
Flow-through test, 96 hours

0 (control and solvent control), 1.0, 2.0, 4.0, &1 16.0 mg a.s./
- (control and solvent contro§801.8, 3.4, 6.9 and 12.0 mg a.s./L
Dimethylformamide (DMF, CAS No. 68-12-2)1 mL DMF/L

Well water, total hardness: 48 mgd.CaCQ@
22+1°C
7.2 +£0.1 (0 h, new solution), 7.3 £ 0.1 (96 h,cgelution
7.6 — 9.5 mgAL (94 — 108% saturation)
16 hours light / 8 hours darkness

Mortality and sublethal effecteevessessed after 0, 3, 6, 24, 48, 72 and 96

hours.
For chemical analysis (LC/MS/MS) of S-2188 in tesiutions samples
were taken at test initiation (0 h) and test teation (96 h) from all
treatment groups and the control. Measurement otgrHperature and
dissolved oxygen concentrations were made atiinitiaand once daily in
both vessels of ea treatmen

LGe: Binominal probability, NOEC: Directly from raw tia

Over the whole test period the meeeasured concentrations were in the
range from 77 to 91% of nominal concentrations.

Controls and concentratiorlewp to 3.4 mg a.s./L: No sublethal effects
were reported over the whole test period. At tescentration 6.9 mg
a.s./L following symptoms were noted after 3 ho®artial and complete
loss of equilibrium. At test concentration 12.0 eng./L following
symptoms were noted after 3 hours: Complete logsgjoilibrium.

Thus the NOEC was 3.4 mg a.s./L based on subleffeits.
See Table

Table 87: Effects on bluegill sunfish (L. macrocisiy exposed to technical fenpyrazamine

Fenpyrazamine Cumulative mortality [%]
(Mg a.s./L] 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
(mean measured)

Control 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0
0.88 0 0 0 0 0 0
1.8 0 0 0 0 0 0
3.4 0 0 0 0 0 0
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Fenpyrazamine Cumulative mortality [%]
mg a.s./L
(me[angmeasu]red) 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
6.9 o® obe 25°¢ 30°¢ 70°¢ 85°¢
12.0 0° 100 100 100 100 100

NOEC = 3.4 mga.s./L

LCs. (96 h) =5.4 mg a.s./L (95 % C.I. 3.4 — 6.9 mg/B)s

2 lethargic behaviour

P partial loss of equilibrium
¢ complete loss of equilibrium

Conclusion:

96 h LGy =5.4 mg a.s./L
96 h NOEC =3.4 mg a.s./L
based on mean measured concentration

5.4.1.2Long-term toxicity to fish

Chronic toxicity to fish (I1A 8.2.2)
Prolonged toxicity (21 day exposure) to fish (lIA 8.2.1)

No study submitted. The requirement for data orctirenic effects of fenpyrazamine on juvenile
fish has been addressed by the submission of nliéastage toxicity test (ELS-test) with
rainbow trout Q. mykisk

Fish early life stage toxicity test (ll1A 8.2.2.2)

Reference:

Author(s), yeal
Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Material and
methods:

Test substance:

Test species:
Number of
organisms:

Age:
Type of test,
duration:

S-2188 Technical Grade — Early Life StagToxicity Test with Rainbow
Trout (Oncorhynchus mykiss)

Cafarella, M. A., 200€

Report No. QNW-0011, Study ND48.6506

OECD Guideline 210, US EPA OPPTS 8500

Yes

None relevant
Acceptable

Fenpyrazamine (S-2188) technicatlegr purity: 94.7%, batch: 030-
050914-1G

Rainbow Tro@igcorhynchus mykiys
2 replicates per test concentration, control ardesd control.
50 eggs per egg incubation cup, after completiorhath larvae were
thinned to 20 individuals per aquarium.
At the highest nominal treatment level, an addaloof 10 eggs were
selected from each incubation cup and suspende@ach exposure
aquarium. For the recovery/reversibility test gr@@p(high dose recovery
group — HDR) larvae per aquarium from the highest ttoncentration
were transferred to clean dilution water contaimiogS-2188.
Freshly fertilized eggs, 2.5 hours old
Flow-through test, 90 days (60 days post hatch)
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Applied
concentrations:
Nominal:
Measured (mear
Solvent

Test conditions:
Water quality
Temperature:
pH:

O, content

Light regime:

Feeding

Test parameters:

Statistics:

Findings
Analytical data:

Biological
observation:

0 (control and solvent control), 50, 1200, 400 and 800 ug/L
- (control and solvent control), 50, 100, 190, 376 @60 pv/L
Dimethylformamide (DMF, CAS No. 68-12-2)00 mL/L

Well water, total hardness: — 58 mg/L as CaC3;

11-13°C
6.9 — 7.8 during the total test period
8.2-11.1 mg G/L (76— 103 % saturatiol

Continuous darkness during incubatjgmase and prior to the larval
development to the swim-up stage. From swim-up @loasvards: 16 hours
light / 8 hours darkness, sudden transitions weogdac

Larvae were fed of live brine shrimp nay@rtemia salind 3 times daily
beginning on day 11 post-hatch. Larvae were notdi@tng the final 48
hours of the test.

Residual food and fecal matter were brushed artbegd when necessary
in order to minimise microbiological growth.

Abnormal appearance and behawbularvae were assessed daily.
Number of surviving larvae was estimated at leastd a week. At test
termination the length and the weight were deteeahin
Determined endpoints were: Hatching success, dvésalsurvival (fry
survival before and after thinning), mean lengtht and dry weight.
Temperature, pH and dissolved oxygen concentratiene measured daily.
Total hardness, alkalinity and specific conductaneee measured weekly.
Analytical measurements (LC/MS/MS) of S-2188 int sutions samples
were taken at 0, 7, 14, 21, 28, 35, 42, 49, 5678377, 84 and 90 days.

If control and solvent control can loeled: t-Test
Testing for normal distribution: Shapiro Wilks’ Tes
Homogeneity of variance, data for embryo viabilBartlett's Test
Larval survival: Bonferroni's t-Test, Kruskal-WalliTest and ANOVA
Time to hatch, hatching success, mean length, rdeaand wet weight:
Williams test with previous acrisine transformation

Overall mean measured concentratio test media were 93 — 100 % of
nominal.

Total length of larvae: No significant differenceg&re observed in the
mean total length of the larvae from the treatngeatips (57.3 — 57.6 mm)
and the pooled control groups (57.6 mm).

Time to hatch: In control and all treatment levieddching began on day 4
and continued until day 5.

Morphological and behavioural effects: Over thealotest period no
morphological and behavioural effects were observed

High dose recovery group: During the first few weedf clean water
exposure sublethal effects like lethargy, darkemegimentations and
haemorrhage were observed in several larval fistes& were consistent
with observation made at the highest treatment|legsted. As the
exposure in clean water continued these subleffedte diminished and
were no longer evident by test day 57. Based oroliservations it can be
assumed that larval fish exposed to concentranbr®2188 at 0.75 mg

169



ANNEX 2.2 - REVISED CLH REPORT ON FENPYRAZAMINE

a.s./L during embryonic development will reco

Effects: See Table

Table 88: Hatching success and fry survival

Fenpyrazamine Mean embryo viability [%] ® | Mean hatching survival [%] ® | Mean larvae survival [%)] °
[mg a.s./L]
(mean measured) phd -11 phd 0 phd 60
Control 62 99 98
Solvent control 67 100 98
Pooled controf 64 100 98
0.05 70 100 98
0.1 69 99 100
0.19 70 99 98
0.37 61 98 100
0.75 68 96 * 45*
HDR n.a. n.a. 95
NOEC =0.37 mg a.s./L
LOEC =0.75mg a.s./L
MATC = 0.53 mg a.s./L
phd...post hatch day, HDR...high dose recovery grougb(éng a.s./L)
@ Mean viability of embryos assessed on test dafpté -11).
® Mean survival at complete hatch was observed sirisy 30 (phd 0).
¢ Survival of larvae on test day 90 (phd 60).
9 No statistically significant difference betweetution control and solvent control (t-Test)
* Significantly different compared to the poolechtw! (alpha = 0.05)
Table 89: Length and Weight
S-2188 [mg a.s/L] Mean length [mm] (SD) Mean dry weight [mg] (SD)
(mm) phd 60 phd 60
Control 57.7 (2.74) 0.337 (0.0637)
Solvent control 57.5 (4.76) 0.338 (0.102)
Pooled contrdl 57.6 (3.86) 0.337 (0.0842)
0.05 57.3 (4.24) 0.332 (0.0831)
0.1 57.6 (3.14) 0.335 (0.0714)
0.19 57.3(2.93) 0.333 (0.0674)
0.37 57.3 (2.64) 0.335 (0.0568)
0.75 55.8 (3.33) 0.336 (0.068Y
HDR 57.6 (3.35) 0.345 (0.0868)

NOEC =0.37 mg a.s./L

LOEC =0.75mg a.s./L

ECso>0.75mg a.s./L

mm...mean measured, phd...post hatch day, HDR...higa decovery group (0.75 mg a.s./L)
 No statistically significant difference betweetutibn control and solvent control.
® Excluded from further statistical analyses dua significant effect on larval survival.

Conclusion: 90 d NOEC = 0.37 mg a.s./L (fry survival)
90 d LOEC =0.75 mg a.s./L
90 d EGp>0.75 mg a.s./L
based on mean measured concentrations
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Fish life cycle test (1A 8.2.2.3)

No study was submitted. The BCF of fenpyrazamin® &nd thus clearly less than 1000. In
addition there was more than 95 % elimination aofpfgazamine residues in fish in 14 days
during the depuration phase of the fish bioaccutiarastudy.

The acute toxicity to fish was determined to beaggethan 0.1 mg/L (L6 = 5.2 mg a.s./L) and
the persistence in water and sediment was obséovael below the trigger of ¢ > 100 d.

On this basis, a fish life-cycle test is not regdiand therefore was not conducted.

5.4.2 Aquatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates

Reference:

Author(s), yeal

Report/Doc. number:

S-2188 Technical Grade — Acute Toxicity to Water Eas, Daphnia
magna) Under Flow-Through Conditions
Putt, A. E., 200€

Report No. QNW-0007, Study NeD48.6507

Guideline(s): OECD Guideline 202, US EPA OPPTS 8800, JMAFF No.12-Nousan-
8147, Daphnia Acute Immobilisation Test (2-7-2H{, Guideline Annex
V - Method C.2

GLP: Yes

Deviations: - The temperature measured on tesRdegs between 19 and 22 °C
instead of 20 + 1 °C as stated in the protocol. férdormance of the
control organisms was satisfactory according tagikien criteria.
Therefore, the deviation was considered not to laavadverse effect on
the results of the study.

Validity: Acceptable

Material and

methods:

Test substance:

Test species:
Number of
organisms:
Age:

Type of test,
duration:
Applied
corcentrations
Nominal:

Measured (mean):

Solvent

Test conditions:
Water quality:
Temperature

pH:

O, content:

Light regime
Test parameters:

Fenpyrazamine (S-2188) techniadkegpurity: 94.7%, batch: 030-
050914-1G

Water fleB&phnia magna
2 replicates each with 10 daphnids per treatmemiyal and solvent
control
First instarg 24 hours old
Flow-through test, 48 hours

0 (control and solvent control), 0.75,,135, 6.0 and 12 mg a.s./L
- (control and solvent contro§101.2, 2.2, 3.8 and 8.0 mg a.s./L
Dimethylformamide (DMF, CAS No. ¢-12-2), 0.1 mL DMF/L

Fortified well water, total hardne$80 - 170 mg/L as CaGO
19-22 °C
8.3(0-48h)
8.2 -9.1 mgAL (90 — 100 % saturation)
16 hours light / 8 hours darkn:
Immobility and sublethal effeatsenassessed after 0, 24 and 48 hours.
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For chemical analysis (LC/MS/MS) of S-2188 in testtmedia samples
were taken at test initiation (0 h) and termina{48 h). The water samples
were analysed by automated injection into the LOMS instrument
without centrifugation.

Measurements of pH, temperature and dissolved oxggecentrations
were made at initiation and once daily. Total hass total alkalinity and
specific conductance were measured at test it

Statistics: EGc: Probit analysis, NOEC: Directly from the raw data

Findings:

Analytical data: The overall mean measured conagatr ranged from 63 — 82 % of
nominal concentrations.

Effects: After 48 hours no immobilisation was olysel in the control, solvent

control and in test concentrations up to 2.2 méti.3.8 and 8.0 mg/L the
immobilisation was between 5 and 95 %. SubletHakes (lethargy) were
observed at all treatment groups.

Thus the NOEC was determined to be < 0.61 mg/LtaadGywas 5.5
mg/L.

Table 90: Effects on daphnids (D. magna) exposéedanical fenpyrazamine

Fenpyrazamine [mg a.s./L] Mean cumulative immobilized organisms [%]
(mean measured) 24 hours 48 hours
Control 0 0
Solvent control 0 0

0.61 0 0
1.2 0 0
2.2 0 0
3.8 0 5
8.0 45 95
NOEC < 0.61 mg a.s./L
ECs (48 h)=5.5mga.s./L (95 % C.l. 4.7 — 6.5 mg/h)s

Conclusion: 48 hEGo=5.5mg a.s./L
48 h NOEC < 0.61 mg a.s./L
based on mean measured concentrations

5.4.2.2Long-term toxicity to aquatic invertebrates

Reference: S-2188 Technical Grade — Full Life-Cycldoxicity Test with Water
Fleas,Daphnia magna Under Flow-Through Conditions

Author(s), year: Putt, A.E., 2006b

Report/Doc. numbe Report No. QNV-0012, Study No. 13048.65

Guideline(s): OECD Guideline 211, FIFRA 72-4, OPR8B5.1300

GLP: Yes

Deviations None

Validity: Acceptable

Material anc
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methods
Test substance:

Test specie
Number of
organisms:
Age:

Type of test,
duration:
Applied
concentrations:
Nominal:
Measured (mear
Solvent:

Test conditions:
Water quality
Temperature
pH

O, content
Light regime:
Feeding

Test parameters:

Statistics:

Findings:
Analytical data:

Biological

Fenpyrazamine (S-2188) technicadegrpurity: 94.7 %, batch: 030-
050914-1G
Water flea Daphnia magn)
4 replicates per treatment group and controls, aaith10 daphnids

First instar, < 24 hours ¢
Flow-through test, 21 d

0 (control and solvent control), 0.1, @24, 0.8 and 1.6 mg a.s./L
- (control and solvent control), 0.085, 0.18, 0.3Z460and 1.4 mg a.s.
Acetone (CAS No. 67-64-1)

Fortified well water, hardness: 1- 180 mg/L as CaCs;

19-21°C
79-83
5.6-8.7 mg G/L (> 60 % saturatiot
16 hours light / 8 hours darkness

Daphnids were fed witAnkistrodesmus falcatususpension (4 x 10
cells/mL), and 1 mL of a yeast, cereal leaves agdsted flaked fish food
suspension, three times daily.

Parent mobility, mortality andaabral behaviour were observed daily.
Reproduction (mean time to first brood, age att fimood, offspring per
surviving parental) were observed on day 7 andetlirmes per week
through day 21.

At test termination body length and parental bodyssn(dry weight) were
reported.

For chemical analysis (LC/MS/MS) of S-2188 in tesedia duplicate
samples were taken on days 0, 7, 14 and 21 fromm test concentration.
Measurements of pH, dissolved oxygen and temperattere made at
initiation and once weekly in all vessels of eadatment and once daily
on a rotating basis in a single representativeeledsach treatmen

In general data for parent mobility &vacrisine transformed before further
evaluation. Variance homogeneity and normal distidm were analysed
by Bartletts test.

If control groups can be pooled a t-Test was paréat.
All NOEC were derived by comparing each treatmewoug with pooled
controls:

Reproduction and mean dry weight: Williams'’s Test

Parent mortality and mean total body length: Wilmo’s Rank Sum Test
and Bonferroni’s Test
Statistical analyses considering nominal conceotratare based on data of
pooled controls. Statistical analyses consideringgaim measured
concentrations are using only solvent con

The mean measured concentratiangiead from 85 — 95% of nominal
concentration:
First brood release by daphnids expasethe control, 0.085, 0.18, 0.34,
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observation: 0.76 and 1.4 mg a.s./L treatment $eweturred on testday 7, 7, 7, 7, 9 and
10.
Effects: See Table

Table 91: Summary of effects of long-term exposfrienpyrazamine obaphnia magna

Fenpyrazamine | S-2188techn. | Mean parent Offspring per Mean dry weight | Mean body length
[mg a.s./L] [mg a.s./L] mortality surviving female | of parent after of parent after
(nom) (mm) at day 21 [%] at day 21 21 d [mg] 21 d [mm]
Control Control 10+8 201 +14 1.60+0.14 5.2.8%

Solvent control |  Solvent contro 7+10 210+ 29 41470.13 5.3+0.08

Pooled controf | Pooled controf 9+8 205 + 22 1.67 +0.14 5.3 +0.07
0.1 0.085 5+10 216 + 22 1.57+£0.18 5.3+0.03
0.2 0.18 10+8 200 + 16 0.67 £ 0.06 5.2+0.04
0.4 0.34 2+5 205+ 13 1.66 £ 0.07 5.2 +0.02
0.8 0.76 0 156 + 3* 1.49 + 0.09* 4.8 £ 0.03**
1.6 1.4 7+10 58 + 24* 0.82 £ 0.22* 4.0 £0.31*

NOEC (based on mean measured) 1.4 mga.s./L 0.3y 0.34 mg a.s./L 0.34 mg a.s./L

LOEC (based on mean measurefl) >14mga.Js./L  mgré.s./L 0.76 mg a.s./L 0.76 mg a.s./L

ECs, (based on mean measured >1.4mga.s./L 1.13nb a. n.d. n.d.
MATC (based on mean measured) 0.51 mg a.s./L

n.d...not determined, mm...mean measured, nom...nominal

# No statistically significant difference betweemtiol and solvent control.

* Significantly reduced compared to the pooled canbased on Williams’ Test

** Significantly reduced compared to the pooled troh based on Wilcoxon’s Rank Sum Test

Conclusion: NOEC = 1.4 mg a.s./L (adult mortality)
LOEC > 1.4 mg a.s./L
NOEC = 0.34 mg a.s./L (reproduction)
LOEC =0.76 mg a.s./L
NOEC = 0.34 mg a.s./L (growth, weight and length)
LOEC =0.76 mg a.s./L
based on mean measured concentrations

5.4.3 Algae and aquatic plants

Reference: S-2188 Technical Grade — Acute Toxicity to the Frésvater Green
Alga, Pseudokirchneriella subcapitata
Author(s), year: Hoberg, J.R., 2006a
Report/Doc. number:  Report No. QNW-0004, Study ND48.6509
Guideline(s): OECD Guideline 201, JIMAFF No.12-Nausd 47, Alga Growth
Inhibition Test (2-7-7), US EPA OPPTS 850.5400, &@deline Annex V
- Method C.3
GLP: Yes
Deviations: - During the definitive test, the iaitcontrol solution pH was 6.8. The 72 h

control pH was 8.6 and exceeded the initial valpé.B units instead of
acceptable 1.5 units as stated in the protocok ifwrease in solution pH is
due to photosynthesis by the algae and cannotiteotled. The 72 h mean
control cell density (95.33 * f@&ells/mL) exceeds the required 16 times
increase form the initial density (1.0 * * cells/mL). Therefore, the grow
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Validity:

of the algal population was not affected by theease solution pl
Acceptable

Material and
methods
Test substance:

Test specie
Number of
organisms:
Type of test,
duration:
Applied
cancentrations
Nominal:

Measured (mean):

Solvent:
Test conditions
Water quality:

Temperature

pH:

Incubation:

Test parameters:

Statistics:

Findings
Analytical data:

Morphological
effects:

Fenpyrazamine (S-2188) techniadkegpurity: 94.7%, batch: 030-
050914-1G
Green algaPseudokirchneriella subcapita
1 x 10 cells/mL; 4 replicates per treatment group, medaamtrol and
solvent control
Static test, 96 hours

0 (medium control and solvent control&B, 0.13, 0.25, 0.50 and 1.0 mg
a.s./L

- (medium control and solventrotn0.053, 0.11, 0.22, 0.43 and 0.90 mg
a.s./L
Dimethylformamide (DMF, CAS No. 68-12-2)1 mL/L

Algal Assay Procedure (AAP) mediumdording to OECD guideline),
total hardness: 15 mg/L as NaHgEO

22-24°C

6.7—-7.0(0h), 6.9-9.2 (96 h)

Continuous illumination at 3900 to 41080

Cell counts were estimated usiraggmocytometer and microscope.

Observations of the health and morphology of tigalatells were made
under the microscope on each study day. For chéamedysis
(LC/MS/MS method) of test the substance, samplésstfsolution were
taken at test initiation, after 72 h and at teshteation. Measurements of
pH and conductivity were made at initiation, aff@rh and at termination,
light intensity was measured ad daily intervals tamdperature was
monitored continuously.

Comparison of medium and solvent cdntydest

No significant differences, both sets of contrdiedaere pooled for all
parameter.

Determination of EG:: TOXSTAT® software

Normal distribution and homogeneity of varianceafho Wilks’ Test and
Bartlett's Test

Determination of NOEC: Williams’ Test and Kruskalaifs’ Test

Mean measured concentrations \vetiee range of 83 — 90% of nominal
concentrations over the whole test duration.
After 96 h of exposure cells were observed to lbateld in the highest test
concentration.

Biomass, growth rate See Table

and cell densit
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Table 92: Effects of technical fenpyrazamine ongteen alga P. subcapitata

Fenpyrazamine [mg/L]
(mean measured)

Percent inhibition relative to the pooled control Ps]

Biomass (0 — 72 h)

Growth rate (0 — 72)

Cell dengi{0 — 96 h)

0 (pooled control} -

0.053 -10 -4 18

0.11 -10 4 24 *

0.22 -7 -2 59 *

0.43 49* 20* 82 *

0.90 83* 39* 95 *
NOEC 0.22 mg a.s./L 0.22 mg a.s./L 0.053 mg a.s./L
ECs 0.42 mg a.s./L > 0.90 mg a.s./L 0.19 mg a.s./L

(95 % C.1.)

(0.40 — 0.46 mg a.s./L)

(0.15-0.22 mg a.s./L)

@ Results of statistical analyses of control gromplécated no significant differences, thus pooledtool are used for statistical analysis.
* Significantly different compared to the poolechtwl, based on Williams’ Test

Conclusion:

72 h BECs0=0.42 mg a.s./L

72 h ECs0> 0.90 mg a.s./L

96 h EGo = 0.19 mg a.s./L (cell density)
72 h NOEC = 0.22 mg a.s./L (biomass and growth rate
96 h NOEC = 0.053 mg a.s./L (cell density)
based on mean measured concentre

5.4.4 Other aquatic organisms (including sediment)

Not relevant
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5.5

Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Endpoint

Classification Criteria
(criteria in bold)

Evidence for fenpyrazamine

CLP (2" ATP) | DSD

Degradation
Fenpyrazamine

Hydrolotic degradataion of Fenpyrazamine
pH 4: stable at 50°C
pH 7:32.5d at 50 °C (a.s.)
pH9:11dat25°C

Photodegradation of fenpyrazamine was fast witbxqerimental half-life of
1.6 days under the test conditions.

Fenpyrazamine is not readily biodegradable, and doemeet the criterion
for rapid degradation in a water/sediment studyh\&DT50 whole system of
35.5 days.

Based on available data a non rapid degradatiprofosed for
fenpyrazamine

The classification aR53 according to Directive 67/548/EEC.
is based on the fact that the active substancetis
considered as ready biodegradable/rapid degradable.

Bioaccumulation
Fenpyrazamine

Log Kowis <4
Fenpyrazamine Log § =3.52
atpH 7.2 and 25 °C

Log Koy is > 3
Fenpyrazamine Log §, = 3.52
atpH 7.2 and 25 °C

The measured logdy is 3.52 (at pH 7.2 and 25 °C) and i
below the classification criteria of 4 (CLP) bubabk the
classification criteria of 3 (DSD), therefore fenggamine is
considered to have moderate bioaccumulation potential.

°2

Acute aquatic
toxicity
Fenpyrazamine

E.Cso> 0.9 mg/L (algae)
LCso> 1 mg/L (fish, aquatic invertebrates)

Fenpyrazamine is of moderate toxicity to greeneal@Cs,
> 0.9 mg/L) and of low toxicity to fish and aquatic
invertebrates (L€ > 1 mg/L) and fulfills the criteria for the
proposed classification &b51 according to Directive
67/548/EEC. The criteria for the proposed classiion as
H400 according to Regulation EC 1272/2008 are not met.

Chronic aquatic

For not rapidly degradable
substances: NOECZ 1 mg/L

toxicity
Fenpyrazamine

P. subcapitatay NOEC = 0.22 mg/L

Fenpyrazamine is of high chronic toxicity to algéé a

NOEC growtH rate = 0.22 mg/L. Therefore fenpyrazamine

fulfills the criteria for the proposed classifiaatiasH411
according to Regulation EC 1272/2008.

SUMMARY

H411 R51/53

PROPOSED CLASSIFICATION
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Conclusion of environmental classification accogdio Requlation EC 1272/2008
Pictogram: GHS 09
Aquatic Chronic 2

H411 ‘Toxic to aquatic life with long lasting effets’
Justification for the proposal

H411 follows from the toxicity of the active substarféenpyrazamine to algaP.(subcapitata
NOEC = 0.22 mg/L, Hoberg, 2006a) and the fact tih& active substance is not readily
biodegradable (Burwood, C. & Scholey, A., 2006) antirapidly biodegradable (Lewis, C.J. &
Troth, K., 2007f). In the water-sediment study aspdf 35.5 days (geomean) was determined
for the whole system. Also Fenpyrazamine does restrthe criterion of rapid degradation > 70
% within a 28-day period the aquatic environment.

Based on the fish bioaccumulation study (PanthAm., Herczog, K.J.S., 2007) with.
macrochirusa BCF (whole fish) of 9 was determined, which cadé a low potential to
bioaccumulate in the aquatic food chain. The sulggt&enpyrazamine does not meet the CLP
criteria (BCF> 500) based on the measured fish BCF.

Fenpyrazamine fulfils the criteria for classificatias aquatic environmental hazard based on the
CLP Regulation and should be classified.

The statement®273 P391 and P501 follow a general precautionary approach for daoger
substances.

Conclusion of environmental classification and |abe according to Directive 67/548/EEC

Hazard symboil(s)

Dead fish, dead tree

Indications of danger N Dangerous for the environment

Risk phrases R51/53Toxic to aquatic organisms, may cause lengradverse
effect in the aquatic environment.

Safety phrases S61  Avoid release to the environment. Refer toispec

instructions/safety data sheets.

Justification for the proposal

R51/53 follows from the toxicity of the active stdnsce Fenpyrazamine to fis@ricorhynchus
mykiss LCsp = 5.2 mg/L, Cafarella, 2006a) and the fact that aletive substance is not ready
biodegradable (Burwood, C. & Scholey, A., 2006)eTog R, of fenpyrazamine is 3.52 (Lentz,
N.R., 2005b) and the measured fish BCF was 9 (RantiA.M., Herczog, K.J.S., 2007). The
substance Fenpyrazamine does not meet the DSDiai(BCF> 500) based on the measured
fish BCF.

The safety phrase S61 has to be applied baseckgrdposed R51/53.
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5.6  Conclusions on classification and labelling for enkonmental hazards (sections 5.1
—5.4)

Fenpyrazamine was hydrolytically stable at envirental temperature at pH 4 and 7 but at pH 9,
degradation to S-2188-DC and subsequently to S-Zi8&ccurred. At 20°C and pH 9 the BT
for hydrolysis was 24 days which is longer than fi&e days trigger for rapidly hydrolysed
compounds. In contrast S-2188 was rapidly photadlyigseaqueous solution, with experimental
DTso values of 1.7 days. The main photolytic producesenS-2188-DC (max. 63.8% after 7
days) and MCNI (max 17.7% after 30 days).

Fenpyrazamine is not readily biodegradable anchcae classified as rapidly degraded in water
sediment systems since less than 70 % is degradleh ®8 days (DFowhole systenPf 35.5 days).
Furthermore, mineralisation of the active substasckelow 10 % of AR after 100 days after
application.

Fenpyrazamine has a low potential of bioaccumutaitivaquatic system because of a measured
fish BCF of 9 (Panthani, A.M., Herczog, K.J.S., 200

Fenpyrazamine is chronic toxic to algde. Gubcapitatpa with a NOEC value of 0.22 mg/L
(Hoberg, 2006a).

Hazard pictogram % Environment

Hazard class and category: Hazardous to the ageraticonment, Chronic Hazard Category 2

Signal word -

Hazard statement: H411 Toxic to aquatic life wiahd lasting effects
Precaut!onary statements P273 Avoid release to the environment
Prevention

Precautionary statements P391 Collect spillage

Response

Precautlonary Statement P501 Proper disposal of contents/container
Disposal

6 OTHER INFORMATION
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7 REFERENCES

7.1

Physico-chemical properties

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Asada, Y

2010

Explosive properties of S-2188
(Sumitomo QNP-0019)
Not GLP, Unpublished

Y

SUM

Beckwith, R.C.
& DiFrancesco,
D.

2005

Determination of Dissociation Constant (pK&) -
2188

Ricerca Biosciences LLC, Report No. 018410-1
(Sumitomo QNP-0001)

GLP, Unpublished

SUM

DiFrancesco,
D.

2006

Determination of vapour pressure - S-2188
Ricerca Biosciences LLC, Report No. 018435-1
(Sumitomo QNP-0004)

GLP, Unpublished

SUM

Lentz, N.R.

2005a

Determination of water solubitit$-2188
Ricerca Biosciences LLC, Report No. 018315-1
(Sumitomo QNP-0003)

GLP, Unpublished

SUM

Lenz, N.R.

2005b

Determination of n-Octanol/Watartfon
Coefficient - S-2188
Ricerca Biosciences LLC, Report No. 018434-1
(Sumitomo QNP-0002)
GLP, Unpublished

SUM

Lewis C.J.

2007

[14C]S-2188: Hydrolytic Stability
Covance Laboratories Ltd, Report No. 0333/257-
D2149
(Sumitomo QNM-0017)
GLP, Unpublished.

SUM

Lewis, C.J. &
Troth, K.

2007d

[14C]S-2188: Photodegradation and QuanturidYie
in Sterile, Aqueous Solution

Covance Laboratories Ltd, Report No. 0333/258-
D2149

(Sumitomo QNM-0029)

GLP, Unpublished.

SUM

Liney, P. &
Jarvis, T.

2009

S-2188 — Stability in Air
Exponent International Ltd.,
(Sumitomo QNM-0032)
Not GLP, Unpublished

SUM
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Liney, P. &
Jarvis, T.

2009

S-2188 — Oxidising Properties Assessment of
Structure

Exponent International Ltd.,

(Sumitomo QNP-0008)

Not GLP, Unpublished

SUM

Sweetapple,
G.G. & Lentz,
N.R.

2006a

Determination of Physical-Chemical PropexieS-
2188PAI (amended report)

Ricerca Biosciences LLC, Report no. 019388-1-1
(Sumitomo QNP-0006)

GLP, Unpublished

SUM

Sweetapple,
G.G. & Lentz,
N.R.

2006b

Determination of Physical-Chemical PropeieS-
2188TGAI (amended report)

Ricerca Biosciences LLC, Report no. 019387-1-1
(Sumitomo QNP-0007)

GLP, Unpublished

SUM

Weissenfeld, M

2009

S-2188 Technical Grade: Deteaition of the
Relative Self-Ignition Temperature
Harlan Laboratories Ltd, Report no. C40706
(Sumitomo QNP-0014)
GLP, Unpublished

SUM

7.2 Human health hazard assessment

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Deguchi, Y.

2007a

Acute Oral Toxicity Study of S881Technical
Grade in Rats
Sumitomo, Report No. 4053
(Sumitomo QNT-0013)
GLP, Unpublished.

Y

SUM

Deguchi, Y.

2007b

Acute Dermal Toxicity Study o2$88 Technical
Grade in Rats
Sumitomo, Report No. 4054
(Sumitomo QNT-0012)
GLP, Unpublished.

SUM

Deguchi, Y.

2007c

Acute Inhalation Toxicity Study3»2188 Technical
Grade in Rats
Sumitomo, Report No. 4057
(Sumitomo QNT-0016)
GLP, Unpublished.

SUM

Dohn, D.R.

2007

The Pharmacokinetics'6€]S-2188 in the Rat Upg
Administration of Single Oral High and Low Doses
PTRL West, Inc., Report No. 1434W-1
(Sumitomo QNM-0022)

=]
<

GLP, Unpublished.

SUM
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Dohn, D.R.,
Kovatchev, A. &
Estigoy, L.E.

2007

The Metabolism and Excretion 61G]S-2188 in the
Rat Upon Administration of Single Oral High and
Low Doses

PTRL West, Inc., Report No. 1440W-1
(Sumitomo QNM-0027)

GLP, Unpublished.

Y

SUM

Gerspach, R &
Flade, D.

2009

Prenatal Developmental toxicity Study in thenH
Wistar Rat

Harlan Laboratories Ltd, report No. 77466
(Sumitomo QNT-0039)

GLP, Unpublished.

SUM

Gerspach, R.,
Weber, K. &
Flade, D.

2009

S-2188: Two-generation Reproduction Studyén t
Han Wistar Rat

Harlan Laboratories Ltd, report No. A08954
(Sumitomo QNT-0041)

GLP, Unpublished.

SUM

Hadfield N.

2006

S-2188 50WGI#r vitro absorption of S-2188
through human and rat epidermal membranes.
Central Toxicology Laboratory, Cheshire, UK. Ref
No. JV1932-REG
Sumitomo Chemical Co., Ltd. Report No QNM-00
GLP, Unpublished

ort

SUM

Inawaka, K.

2008a

Dose range finding Teratologyd$in Rabbits with
S-2188
Sumitomo, Report No. D0279
(Sumitomo QNT-0030)
Non-GLP, Unpublished.

SUM

Inawaka, K.

2008b

Teratology Study in Rabbits v8t2188 technical
grade
Sumitomo, Report No. 4073
(Sumitomo QNT-0032)
GLP, Unpublished.

SUM

Kitamoto, S.

2006a

Reverse Mutation Test of S-ZIl&hnical Grade in
bacterial systems
Sumitomo, Report No. 4032.
(Sumitomo QNT-0004)
GLP, Unpublished.

SUM

Kitamoto, S.

2006b

In vitro chromosomal aberration test on S-2188
Technical Grade in Chinese hamster lung cells
(CHL/IU)

Sumitomo, Report No. 4029

(Sumitomo QNT-0006)

GLP, Unpublished.

SUM
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Kitamoto, S.

2007

Micronucleus Test on S-2188 TaxdirGrade in
CD-1 Mice.
Sumitomo, Report No. 4030
(Sumitomo QNT-0014)
GLP, Unpublished.

Y

SUM

Kondo, M.

2010

Study for Mode of Action Analysis for Rat Liver an
Thyroid Tumors by S-2188: Evaluation for time
course alteration mainly focusing on hepatocellulg
proliferation, liver enzyme induction and thyroid
hormone

Environmental Health Science Laboratory, Study |
S1346

(Sumitomo QNT-0048)
Not GLP, Unpublished

SUM

Odawara, K.

2007a

Primary skin irritation test e2 88 Technical Grad
in rabbits
Sumitomo, Report No. 4022
(Sumitomo QNT-0008)
GLP, Unpublished.

SUM

Odawara, K.

2007b

Primary eye irritation test 188 Technical Gradg
in rabbits
Sumitomo, Report No. 4021
(Sumitomo QNT-0007)
GLP, Unpublished.

SUM

Odawara, K.

2007c

Skin sensitization test of S-2I88&hnical Grade in
guinea pigs (Maximization Test)
Sumitomo, Report No. 4024
(Sumitomo QNT-0010)
GLP, Unpublished.

SUM

Ogata, H.

2008

A 28-day Repeated Dose Dermal Tigx&tiudy of S+
2188 Technical Grade in Rats
Mitsubishi Chemical Safety Institute Ltd, Report.N
P070345
(Sumitomo QNT-0027)
GLP, Unpublished.

O

SUM

Ohtsubo, T.

2009

Statement from S-2188 Manufacturer
(Sumitomo QNT-0040)
Non-GLP, Unpublished

SUM

P6ssnecker, A.

2006

S-2188: Dose Range-FindingaRakeDevelopment
Toxicity Study in the Han Wistar Rat
RCC Ltd, report No. A0O8908
(Sumitomo QNT-0005)
GLP, Unpublished.

SUM
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

P&ssnecker, A.
& Flade, D.

2008

S-2188: Preliminary Reproduction Toxicity Stual
the Han Wister Rat

RCC Ltd, Report No. A58948

(Sumitomo QNT-0020)

GLP, Unpublished.

Y

SUM

Quistad, G.B. &

Kovatchev, A.

2007a

The Tissue Distribution df]S-2188 in the Rat
Upon Administration of Single Oral High and Low
Doses

PTRL West, Inc., Report No. 1441W

(Sumitomo QNM-0023)

GLP, Unpublished.

SUM

Quistad, G.B. &

Kovatchev, A.

2007b

The Metabolism, Excretion and Tissue Distrdyuof
[¥“C]S-2188 in the Rat Upon Administration of
Repeated Oral Doses

PTRL West, Inc., Report No. 1555W

(Sumitomo QNM-0026)

GLP, Unpublished.

SUM

Sato, S.

2008

A 3-Month Oral Dose Toxicity Studys5e2188
Active ingredient in Dogs
Ina Research Inc, Study No. ST06255
(Sumitomo QNT-0034)
GLP, Unpublished.

SUM

Sato, S.

2009

A 1-Year Oral Dose Toxicity Studyse?188 Active
ingredient in Dogs
Ina Research Inc, Study No. ST06263
(Sumitomo QNT-0035)
GLP, Unpublished.

SUM

Sommer, E.W.

2007

Acute Oral Neurotoxicity PeakeEffStudy in Rats
RCC Ltd, Report No. B33721
(Sumitomo QNT-0017)
GLP, Unpublished.

SUM

Sommer, E.W.

2008b

90-day Oral Neurotoxicity (FagiliStudy in Rats
RCC Ltd, Report No. B36347
(Sumitomo QNT-0031)
GLP, Unpublished.

SUM

Sommer, E.W.

2008a

Acute Oral Neurotoxicity (Gayagidy in Rats
RCC Ltd, Report No. B36336
(Sumitomo QNT-0029)
GLP, Unpublished.

SUM

Sommer, E.W.

2009a

S-2188 Technical: Combined @bro
toxicity/oncogenicity (feeding) study in the Wistat
Harlan Laboratories Ltd, report No. A0O8897
(Sumitomo QNT-0042)

GLP, Unpublished.

SUM
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Title Data
Author(s) Year Source (where different from company) Protection Owner
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Sommer, EW. | 2009b S-2188 Technical: 78-week Oruiogg (Feeding) Y SUM
study in the CD-1 Mouse
Harlan Laboratories Ltd, report No. A0O8875
(Sumitomo QNT-0043)
GLP, Unpublished.
Sommer, EW., | 2006 S-2188 Technical: 13-Week Repeated Dose Oral Y SUM
Flade, D., Toxicity (Feeding) Study in the Wister Rat
Gretener, P. & RCC Ltd, Report No. A0O8886
Krinke, G. (Sumitomo QNT-0009)
GLP, Unpublished.
Sommer, E.W., | 2007 S-2188 Technical: 13-Week Repeated Dose Oral Y SUM
Flade, D., Toxicity (Feeding) Study in the CD-1 Mouse
Gretener, P. & RCC Ltd, Report No. A08864
Weber, K. (Sumitomo QNT-0011)
GLP, Unpublished.
Sugimoto K. 2008 In vivo dermal absorption study of S-2188 50WG Y SUM
formulation in rats.
Kumatomo Laboratory, Mitsubishi Chemical Safety
Institute Ltd., Japan, Project No. P070639
Sumitomo Chemical Co., Ltd. Report No QNM-0081
GLP, Unpublished
Yamada, T. 2010a | In vitro evaluation for role of nuclear receptor CAR Y SUM
in S-2188-induced mMRNA expression of CYP2B1,
UGT1A, and UGT2B1
Environmental Health Science Laboratory, Study No.
S1524
(Sumitomo QNT-0049)
Not GLP, Unpublished
Yamada, T. 2010b | An evaluation of the human relevance of the lived a Y SUM
thyroid tumors observed in male rats treated with
fenpyrazamine (S-2188) based on mode of action
Sumitomo Chemical Co., Ltd. Report No. QNT-0050
Not GLP, Unpublished
Wollny, H-E. 2007 Gene mutation assay in Chinesadtar V79 cells in Y SUM

vitro (V79/HPRT) with S-2188 Technical Grade
RCC Cytotest Cell Research GmbH, Report No.
1043100

(Sumitomo QNT-0015)

GLP, Unpublished.
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7.3  Environmental hazard assessment
7.3.1 Fate and Behaviour in the environment
Title Data
Author(s) Year Source (where different from company) Protection Owner
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Burwood, C. &| 2006 S-2188: Assessment of ready biodegradability b Y SUM
Scholey, A. measurement of carbon dioxide evolution
Covance Laboratories Ltd, Report No. 0333/261-
D2149
Sumitomo Chemical Co., Ltd. QNM-0011
GLP, Unpublished.
Jarvis, T. & 2009a Determination of normalised rates of degiaddbr Y SUM
Callow, B S-2188 from four soils incubated under laboratory
conditions
Sumitomo Chemical Co. Ltd: QNM-0037
Non-GLP, Unpublished
Jarvis, T. & 2009b Determination of rates of degradation forl8&from Y SUM
Callow, B a water sediment study incubated under laboratory
conditions.
Sumitomo Chemical Co. Ltd: QNM-0040
Non-GLP, Unpublished
Lewis, C.J. 2007 fC]S-2188: Hydrolytic Stability Y SUM
Covance Laboratories Ltd, Report No. 0333/257-
D2149
Sumitomo Chemical Co., Ltd. QNM-0017
GLP, Unpublished.
Lewis, C.J. & | 2006a f4C]s-2188: Aerobic soil metabolism and Y SUM
Scholey, A. degradation
Covance Laboratories Ltd, Report No. 0333/256-
D2149
Sumitomo Chemical Co., Ltd. QNM-0016
GLP, Unpublished.
Lewis, C.J. & | 2006b f“C]S-2188: Adsorption/Desorption in soil Y SUM
Scholey, A. Covance Laboratories Ltd, Report No. 0333/255-
D2149
Sumitomo Chemical Co., Ltd. QNM-0012
GLP, Unpublished.
Lewis, C.J. & | 2007c f4C]s-2188: Photodegradation on a soil surface Y SUM
Troth, K. Covance Laboratories Ltd, Report No. 0333/259-
D2149
Sumitomo Chemical Co., Ltd. QNM-0020
GLP, Unpublished.
Lewis, C.J. & | 2007e f%C]S-2188: Photodegradation and quantum yieldfin Y SUM
Troth, K. sterile, aqueous solution

Covance Laboratories Ltd, Report No. 0333/258-
D2149

Sumitomo Chemical Co., Ltd. QNM-0029
GLP, Unpublished.
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Lewis, C.J. &
Troth, K.

2007f

[“C]s-2188: Degradation and retention in water-
sediment systems

Covance Laboratories Ltd, Report No. D2149-
0333/260

Sumitomo Chemical Co., Ltd. QNM-0028

GLP, Unpublished.

Y

SUM

Peatman, M.H.

2008

S-2188: Storage stability afitess in EU soil stored
deep frozen
Covance Laboratories Ltd, Report No. 0333/268-
D2149
Sumitomo Chemical Co. Ltd Report No.: QNM-003
GLP, Unpublished.

SUM

Peatman, M.H.
& Brice, A

2009

S-2188: The Dissipation of Residues in Soil in
Northern and Southern Europe

Covance Laboratories Ltd, Report No. 0333/266-
D2149

Sumitomo Chemical Co. Ltd Report No.: QNM-003

GLP, Unpublished.

SUM

7.3.2  Aquatic Toxicity

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Cafarella, M.A.

2006a

S-2188 Technical Grade — Adutxicity to Rainbow
Trout (Oncorhynchus mykis&/nder Flow-Through
Conditions

Springborn Smithers Laboratories (USA)
Wareham, MA, USA

Report No.: 13048.6504 (Sumitomo QNW-0002)
GLP, Unpublished

Y

SUM

Cafarella, M.A.

2006b

S-2188 Technical Grade — Acbxicity to Bluegill
Sunfish Lepomis macrochirgdUnder Flow-Through
Conditions
Springborn Smithers Laboratories (USA)
Wareham, MA, USA
Report No.: 13048.6505 (Sumitomo QNW-0006)
GLP, Unpublished

SUM

Cafarella, M.A.

2006¢c

S-2188 Technical Grade —hifle-Stage Toxicity
Test with Rainbow Trout@ncorhynchus mykiys
Springborn Smithers Laboratories (USA)
Wareham, MA, USA
Report No.: 13048.6506 (Sumitomo QNW-0011)
Study No.:

GLP, Unpublished

SUM

Hoberg, J.R.

2006a

S-2188 Technical Grade — Acaséciy to the
Freshwater Green Alg&seudokirchneriella
subcapitata
Springborn Smithers Laboratories (USA)
Wareham, MA, USA

SUM
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Title Data
Author(s) Year Source (where different from company) Protection Owner
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/NR
Report No.: 13048.6509 (Sumitomo QNW-0004)
GLP, Unpublished
Panthani, A.M. | 2007 Bioconcentration of{C]S-2188 by Bluegill Sunfish Y SUM
& Herczog, (Lepomis macrochirys
K.J.S. Ricerca Biosciences, LLC, Environmental Science
Department
Concord, OH, USA
Report No.: 019492-1 (Sumitomo QNM-0018)
GLP, Unpublished
Putt, A.E. 2006a S-2188 Technical Grade — Acuteiditgxto Water Y SUM
Fleas, Daphnia magnpUnder Flow-Through
Conditions
Springborn Smithers Laboratories (USA)
Wareham, MA, USA
Report No.: 13048.6507 (Sumitomo QNW-0007)
Study No.:
GLP, Unpublished
Putt, A.E. 2006b S-2188 Technical Grade — Full {Gfgcle Toxicity Y SUM

Test with Water Fleaaphnia magnaJnder Flow-
Through Conditions

Springborn Smithers Laboratories (USA)
Wareham, MA, USA

Report No.: 13048.6508 (Sumitomo QNW-0012)
GLP, Unpublished
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