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RECEIVED ™
OPPT CBIC
From: . Scott Sherlock/DC/USEPA/US I MAR23 &M 6:37
To: Jeffrey Santacroce/DC/USEPA/US@EPA
Cc: Aakruti Shah/DC/USEPA/US@EPA, Pamela Myrick/DC/USEPA/US@EPA, Ryan
Wallace/DC/USEPA/US@EPA, Matthew Leopard <leopard.matthew@epa.gov>
Date: 03/22/2011 02:23 PM
Subject: Fw: CBI declassification request re: PMN P94-1487 and 8(E) 8EHQ-10-18198

Just spoke to Dr. Olson who confirmed that the intent of his email of 3/11/11 (below) was to consent to (1)
the placing of the substance on the public portion of the inventory and also to (2) dropping the CBI claim
for chemical name in the above referenced TSCA section 8(e) filing.

See language in Dr. Olson's letter highlighted in blue.

How can we effectuate this?

e v O O
Environmental Assistance Division F e

Office of Pollution Prevention and Toxics

202.564-8257 (telephone)

202.564-8251 (facsimile)

sherlock.scott@epa.gov (e-mail)

----- Forwarded by Scott Sherlock/DC/USEPA/US on 03/22/2011 02:18 PM --—-

From: Aakruti Shah/DC/USEPA/US

To: CFRSRV@aol.com

Cc: Scott Sherlock/DC/USEPA/US@EPA

Date: 03/15/2011 03:23 PM

Subject: Re: CBI declassification request re: PMN P94-1487 and 8(E) 8EHQ-10-18198

Dear Dr. Olson:

Thank you for your prompt reply. Confirming the various emails and conversations, EPA intends to place
the chemical substance subject to the premanufacture notice and notice of substantial risk on the public
portion of the TSCA Inventory on Monday, March 21st.

As we discussed, the CBI status of the substance expired by its own terms as expressed in the
substantiation which was included in the notice of commencement filed in 1995.

If you have any questions or comments about this please advise no later than Friday, March 18th.
Thank you.
Aakruti Shah

pakeut Shar I

Environmental Protection Specialist
Environmental Assistance Division
Office of Pollution Prevention and Toxics/OCSPP
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Ph: 202.564.8183
Fax: 202.564.8197
shah.aakruti@epa.gov

From: CFRSRV@aol.com

To: Aakruti Shah/DC/USEPA/US@EPA

Cc: Scott Sherlock/DC/USEPA/US@EPA

Date: 03/11/2011 03:18 PM

Subject: CBI declassification request re: PMN P94-1487 and 8(E) 8EHQ-10-18198

Dear Ms. Shah:

We have received communication from the PMN notifier and the submitter of
TSCA 8(e) Reports for the substance which is the subject of PMN P94-1487.

The notifier has accepted the request for declassification of the substance
identification.

Therefore, we do agree that the U.S. EPA may disclose the full chemical name
and the CAS Registry Number for the substance which is the subject of PMN
P94-1487 and any notifications made with respect to TSCA Section 8(e) relating
to this substance.

William A. Olson, Ph.D.

Center for Regulatory Services, Inc.
5200 Wolf Run Shoals Road

Woodbridge, VA 22192

Telephone: 703 590 7337

Faxline: 703 580 8637
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Center for Regulatory Services, Inc.

5200 Wolf Run Shoals Road * Woodbridge, VA 22192-5755
Telephone 703 590 7337 * Fax 703 580 8637

ZEHG 10 -1 8'Q8 cfrsrv@aol.com
November 30, 2010

U.S. Environmental Protection Agency — East —
TSCA Section 8(e) -
Room 6428 o
1201 Constitution Avenue, NW ' .
Washington, DC 20460-0001 '

SUBJECT: Notice in Accordance with TSCA Section 8(¢) ‘=
4- mercaptomethy/-3,6-dithia -8 -octane drthio/

In Vitro Microrfucleus Test in'Cultured Human Lymphocytes

Inc., has received the final report, November 24, 2010,
regarding in vitro micronucleus test in cultured human lymphocytes for the 4 vb§tance q -
mercaplo 'nzet’h /-3, G-dithra-/,8-0ctanedithib/ , which
was the subject of PMN P94-1487. The full chemical name of this substance is
considered CBI, generically identified as thia alkanethiol.

The results of this test when the substance as administered for 20 hours in the absence of
exogenous metabolic activation (S9 mix) showed clear evidence of causing increase in
the induction of micronuclet.

Please note that the complete chemical identity of this substance is considered
Confidential Business Information. Also enclosed is a sanitized copy of the report.

Sincerely,

William A. Olson, Ph.D.

e ansren — 13/538-00-¢
OB e IR

Company Sanitized

By Jeoli M .Sveuistn , €4, STPY, O CSPR V5ePy
g2z /\ ?we:vvo\\.

3214 2) Sonvhzed Submission
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Compliance with Good Laboratory Practice standards
GST: In Vitro Micronucleus Test in Cultured Human Lymphocytes

The study described in this report was conducted in compliance with the following Good
Laboratory Practice standards, with the exception stated below, and 1 consider the data
generated to be valid.

The UK Good Laboratory Practice Regulations (Statutory Instrument 1999
No. 3106, as amended by Statutory Instrument 2004 No. 994).

OECD Principles of Good Laboratory Practice (as revised in 1997),
ENV/MC/CHEM (98) 17. :

EC Commission Directive 2004/10/EC of 11 Fei)ruary 2004 (Official Joumnal
No. L 50/44).

These principles of Good Laboratory Practice are accepted by the regulatory authorities of
the United States of America and Japan on the basis of intergovernmental agreements.

In line with normal practice in this type of short-term study, the protocol did not require
analysis of the dose form.

Study Director




Quality Assurance Statement

GST: In Vitro Micronucleus Test in Cultured Human Lymphocytes

The following inspections and audits have been carried out in relation to this study:

Study Phase . Date(s) of Inspection Date of Reporting to Study
Director and Management

Protocol 30 Jul 2008-31 Jul 2008 : 31 Jul 2008

Formulation & Treatment 20 Aug 2008-21 Aug 2008 21 Aug 2008

(including Cytochalasin B) i . .

Harvesting & Slide 22 Aug 2008-26 Aug 2008 26 Aug 2008

Preparation

Report audit 15 Jun 2010 - 17 Jun 2010 17 Jun 2010

Protocol amendment no. 1 04 Feb 2009 04 Feb 2009

Protocol amendment no. 2 18 Dec 2009 18 Dec 2009

In addition, process based inspections were conducted of other routine and repetitive
procedures employed on this type of study at or about the time this study was in progress.
Similarly an inspection of the facility where this study was conducted was carried out on an
annual basis. These inspections were reported to Company Management.

Group Manager




Contributing Scientists
GST: In Vitro Micronucleus Test in Cultured Human Lymphocytes

Study Management

Study Director
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Summary

This study was designed to assess the potential of GST to cause an increase in the induction
of micronuclei in cultured human lymphocytes in vitro.

Human lymphocytes in whole blood culture, stimulated {o divide by addition of
phytohaemagglutinin (PHAY) 48 hours prior to treatment, were exposed to GST for 3 hours in
both the absence and presence of exogenous metabolic activation (S9 mix) and for 20 hours
in the absence of S9 mix. The maximum final concentration to which the cells were exposed
was 2600 pg/mL, dosed at 1% v/v (10 mM). Vehicle (dimethy! sulphoxide) and positive
control cultures were included in all test conditions.

Cytokinesis was blocked following mitosis using Cytochalasin B, the cells harvested and
slides prepared, so that both mononucleate and binucleate cells could be examined for
micronucleus induction. In order to assess the toxicity of GST to cultured human
lymphocytes, the cytokinesis-block proliferative index (CBPI) was calculated for cultures
treated with the test substance, the vehicle and positive controls. At least three test
concentrations were assessed for determination of induction of micronuclei. The highest GST
concentration selected was that causing 55 * 5% cytotoxicity compared with the concurrent
vehicle control. In both the absence and presence of S9 mix following 3-hour treatment (43-
hour PHA stimulation), reductions in CBPI equivalent to 58.02% and 53.94% cytotoxicity,
were obtained with GST at 81 pg/ml, in the absence and presence of S9 mix respectively.
Concentrations of GST selected for micronucleus analysis were 10, 20, 41 and 81 pg/mL.

In the absence of S9 mix following 20 hour treatment (48-hour PHA stimulation), a reduction
in CBPI equivalent to 59.80% cytotoxicity, was obtained with GST at 30 pg/mL.
Concentrations of GST selected for micronucleus analysis were 1, 10, 20, 25 and 30 pg/mL.

In both the absence and presence of 89 mix, following 3-hour treatment (48-hour PHA
stimulation), GST did not cause any statistically significant increases in the number of
mononucleate or binucleate cells containing micronuclei when compared with the vehicle
controls. In the absence of S9 mix, following 20 hour treatment (48 hour PHA stimulation),
GST induced statistically significant increases in the number of mononucleate or binucleate
cells containing micronuclei when compared to the vehicle controls. For mononucleate cells
the trend test was significant at GST concentrations of 20 pug/mL (p<0.01), 25 pg/mL
{p<C.091) and 30 pg/ml (»<0.001), and for binuclexte cells the trend test was significant at a
GST concentration of 30 pg/mi (p<0.01).

Although the binucieate cell was the principal treatment unit in this assay, it was apparent
that the ratio of the number of mononucleate cells to the number of binucleate cells increased
with increasing concentrations of GST, indicating that GST had the effect of retarding the
action of Cytochalasin B, resulting in the proliferation of mononucleate cells and the
consequent induction of micronuclei in mononucleate cells as well as in binucleate cells.

The positive control compounds (mitomycin C, colchicine and cyclophosphamide) caused
significant increases in the number of mononucleate (colchicine) and binucleate cells
(mitomycin C, colchicine and cyclophosphamide) contaming micronuclei, demonstrating the
efficacy of the S9 mix and the sensitivity of the test system.

It is concluded that GST administered for 3 hours at concentrations of up to 10 mM, in both
the absence and presence of S9 mix, did not show evidence of causing an increase in the
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induction of micronuclei in cultured human lymphocytes, in this in vitro test system under the
experimental conditions described. It is, however, concluded that GST administered for 20
hours, in the absence of S9 mix, showed clear evidence of causing an increase in the
induction of micronuclei in cultured human lymphocytes, in this in vitro test system under the
experimental conditions described.




1. Introduction

11  Objective

The purpose of this study was to assess the potential of GST to induce an increase in the
induction of micronuclei in cultured human lymphocytes in vitro.

1.2 Regulatory Compliance

The treatment schedule is in accordance with the International Working Group of
Genotoxicity Testing Procedure (IWGTP): Guidance on the in vitro micronucleus test using
human lymphocytes.

The performance of this study was in compliance with the following guideline:

OECD Guideline for the testing of chemicals. Draft proposal for a new guideline 487: In
vitro micronucleus test.

1.3  Test System

In mitotic cells in which chromosomal breakage has been caused by the test substance or its
metabolites, acentric fragments of the chromosomes do not separate at the anaphase stage of
cell division. After telophase these fragments may not be included in the nuclei of the
daughter cells and hence will form single or multiple micronuclei in the cytoplasm of these
cells.

Substances which interfere with the mitotic spindle cause non-disjunction or lagging
chromosomes at anaphase which may not be incorporated into the daughter nuclei. These
lagging chromosomes are not excluded from the cell with the main nucleus and hence form
single or multiple micronuclei in the cytoplasm of these cells.

Human lymphocytes are cultured in vitro and are stimulated to divide by adding
phytohaemagglutinin (PHA) to the culture, resulting in a high mitotic yield (Nowell 1960).

In this study, blood taken from healthy male non-smoking donors was pooled and diluted
with tissue cultuie medium. ‘The cultures ' ere wacubated in the pres uce of PHA befure
being treated with the test substance. Following treatment (3 hour exposure) or during
treatment (20 hour exposure) cytokinesis was blocked at metaphase using the inhibitor,
Cytochalasin B. Mononucleate and binucleate cells were then examined for the presence of
micronuclei.

Some substances do not exert a mutagenic effect until they have been metabolised by enzyme
systems that are not found m cultured cells. Therefore the cultures and test substance were
incubated in both the absence and presence of a supplemented liver fraction (S9 mix).

The study comprised two tests, a 3-hour treatment time in both the absence and the presence
of 59 mux and a 20-hour treatment time in the absence of $9 mix only.

Any toxic effects of the test substance on the cells may lead either to a reduction in cell

replication or to cell death. Cytokinesis-block proliferative index (CBPI) values significantly
less than the concurrent vehicle control value are indicative of toxicity.

10




The following criteria for selection of analysable cells were used: cells are included in the
analysis provided that the cytoplasm has remained essentially intact and any micronuclei
present are separate in the cytoplasm or only just touching the main nucleus (not connected to
the nucleus by a nucleoplasmic bridge). The micronuclei should lie in the same focal place as
the cell, with no micronucleus debris in the surrounding area. The main nuclei of the
binucleate cells scored for micronuclei should be of approximately equal size. The diameter of
the micronucleus should be <1/3 that of the main nucleus with a generally rounded shape with a

clearly defined outline. The colour of the micronuclei should be the same or lighter than the
main nucleus.

The protocol was approved by and the Study
Director on 15 July 2008 and by the Sponsor on 1 August 2008.

Experimental start date: 5 August 2008.
Experimental completion date: 17 March 2010.

11
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2. Experimental Procedure

2.1 Test substance

Identity: GST
Chemical name: g
Molecular weight:

Appearance:

Storage conditions:

Batch number:

Expiry:

Purity:

Date received:

Certificate of Analysis:

2.2 Culture of lymphocytes

Blood was taken from 2 healthy non-smoking male donors into Lithium Heparin tubes and
diluted with tissue culture medium (RPMI 1640 containing 10% foetal calf serum, heparin
and antibiotics). Prior to the culture establishment, the blood was pooled using equal
volumes from each donor. Lymphocytes, which do not normally undergo cell division, were
stimulated to do so by the addition of the naturally occurring mitogen, phytohaemagglutinin
(PHA), (Evans and O'Riordan 1975, Nowell 1960). The cultures were prepared as 5 mL
aliquots (0.4 mL blood: 4.5 mL medium: 0.1 mL PHA solution) in sterile universal containers
and incubated at 37°C. The cultures were shaken occasionally to re-suspend the cells.

2.3 Positive controls

In the absence of 5% mix

Identity: Mitomycin C

Solvent: Sterile purified (reverse osmosis) water
CAS No.: 50-07-7

Exposure concentrations:  0.05 and 0.075 pg/mL

Identity: Coichicine

Solvent: Stenle purified (reverse osmosis) water
CAS No.: 64-86-8

Exposure concentrations: 0 02, 0.03 and 0.04 pg/mL

12



In the presence of S9 mix

[dentity: Cyclophosphamide

Solvent: Sterile purified (reverse osmosis) water
CAS No.: 6055-19-2

Exposure concentration: S and 10 pg/mL

2.4 SS9 metabolising system

2.4.1 Preparation of S9 fraction

S9 fraction, prepared from male Sprague-Dawley derived rats, dosed with phenobarbital and
5,6-benzoflavone to stimulate mixed-function oxidases in the liver, was purchased from a
commercial source and stored at ca -80°C. The quality control statement relating to each
batch of S9 preparation used is included in the raw data and a copy is included in this report as
Annex 2.

Lot No.: 2273 (Date of preparation: 1 May 2008)
2.4.2 Preparation of S9 mix

$9 mix contains: S9 fraction (10% v/v), MgCl, (8 mM), KCI (33 mM), sodium phosphate
buffer pH 7.4 (100 mM), glucose-6-phosphate (5 mM), NADP (4 mM). The cofactors were
filter-sterilised with a 0.2 um non pyrogenic sterile filter prior to use.

2.5 Selection of solvent and formulation of test substance

Dimethyl sulphoxide (DMSO; ACS spectrophotometric grade) was used as the vehicle for
this study.

The highest concentration of GST tested in this study was 260 mg/mL in the chosen vehicle,
which provided a final concentration of 2600 pg/mL when dosed at 1% v/v. This is the
standard limit concentration recommended in the regulatory guidelines that this assay
follows. The highest concentration in each test was diluted with DMSO to produce a series
of low~r cccentrations.

On addition to culture media, it was noted that precipitate that did not clear after shaking was
present at final GST concentrations of 2600 and 1300 pg/mlL. No precipitate was present at
any of the GST concentrations assessed for micronucleus induction.

All concentrations cited in this report are expressed in terms of pure GST, and were corrected
for the stated purity of 93.9%.

2.6  Invitro micronucleus test
2.6.1 3-hour treatment in the absence and presence of 55 mix
Lymphocyte cultures were incubated for approximately 48 hours following stimulation with

PHA, before addition of the test substance. The test substance was prepared in the vehicle
and dilutions made for both sets of cultures. Two sets of duplicate cultures were used for

13



each treatment level, solvent and positive control cultures. S9 homogenate was present in
appropriate cultures at a final concentration of 2% v/v. All cultures were identified using
unique number/colour codes.

Before treatment in the absence and presence of S9 mix all cultures were re-suspended in
fresh media. For cultures in the presence of S9 mix, 1 mL of medium was removed from the
final volume. This was replaced with 1 mL of S9 mix immediately prior to treatment.

Test substance preparations were added to cultures at 1% v/v. Cultures were incubated at
37°C for 3 hours.

The cells were centrifuged and the medium was replaced with fresh medium. The cultures
were incubated for a further 17 hours in the absence of the test substance. Cytochalasin B, at
a final concentration of 6 pg/mL, was then added to all cultures. The cultures were incubated
for a further 28 hours until the scheduled harvest time.

2.6.2 20-hour treatment in the absence of $9 mix

Human lymphocyte cultures were set up as previously described. A 20-hour continuous
treatment (1.5 to 2 normal cell cycles) at 37°C was used in the absence of S9 mix. Test
substance preparations were added to cultures at 1% v/v in the presence of Cytochalasin B

(6 pg/mL).
2.6.3 Harvesting and fixation

The cells were harvested by centrifugation at 500 g for 5 minutes. The supernatant was
removed and the cell pellet re-suspended and treated with a 4 mL hypotonic solution (0.075M
KCI) at 37°C, cultures were then incubated for 3 minutes at 37°C to cause swelling. Cultures
were agitated, 4 mL of ice-cold fixative (3:1 v/v methanol: acetic acid) was added slowly
onto the culture surface and the cultures were slowly inverted to mix.

The cultures were centrifuged at 500 g for five minutes. The supernatant was removed, and
the cell pellet re-suspended. A further 4 mL of fresh fixative was then added and the cells
stored at 4°C until slide preparation.

2.6 4 Slide preparation

The cultures were centrifuged at 500 g for 5 minutes and the supemnatant removed. A
homogeneous cell suspension was prepared. Microscope slides (pre-cleaned in methanol for
ten minutes and left to air dry) were prepared for each culture by aliquoting the re-suspended
cells onto the slides, and allowing the slides to air-dry. Four slides were prepared per culture.
The remaining cell cultures were stored at approximately 4°C until slide analysis was
complete.

2.6.5 Slide staining
! Rinsed in purified water

2 Stained in acridine orange solution (0.0125 mg/mL using purified water) for 4 minutes

(WS )

Washed in purified water for 5 minutes

14




4  Rinsed in cold tap water for 2 minutes
5 Stored at room temperature protected from light until required

6  Immediately prior to scoring, slides are wet mounted with glass coverslips using
purified water

2.6.6 Microscopic examination

The prepared slides were examined by fluorescence microscopy. The incidence of
mononucleate, binucleate and polynucleate cells per 500 cells was assessed per culture. The
presence of an unusual number of, for example, cells undergoing mitosis, polyploid cells,
necrotic cells and debris was also noted.

From these results, concentrations were selected for micronucleus analysis. The highest
concentration was intended to be that which caused a depression in the cytokinesis-block
proliferative index (CBPI) equivalent to 55 + 5% cytotoxicity (approximately) when
compared with the concurrent vehicle control.

Prior to micronucleus analysis, all slides were randomly coded. Interphase cells were
examined by fluorescence microscopy and the incidence of micronucleated cells per 1000
mononucleate and 1000 binucleate cells per culture were scored where possible.

The analysis for micronucleated cells was based on the following criteria (Fenech & Morley,
1985, Fenech, 1993, Fenech ef al, 2003 and Albertini ef al, 1997):

e Only cells where the cytoplasm has remained essentially intact are analysed.

» Any micronuclei present should be separate in the cytoplasm or just touching the
main nucleus (not connected via a cytoplasmic bridge).

» The main nuclei of the binucleate cells scored for micronuclei should be of
approximately equal size.

» Micronuclei should lie in the same focal plane as the cell.
» Micronuclei should be < 1/3 of the nucleus area.
e Micronuclei should possess a generally rounded shape with a clearly defined outline.

» The colour of the micronuclei should be the same or lighter than the main nucleus,

¢ There should be no micronucleus like debris in the surrounding area.

2.7  Stability, homogeneity and formulation analysis
The stability of GST and the stability and homogeneity of GST in the vehicle were not

determined as part of this study. Analysis of achieved concentration was not performed as
part of this study.

18




2.8 Assessment of results
2.8.1 Acceptance criteria
The following criteria were applied for assessment of assay acceptability:

Positive controls must show clear unequivocal positive responses.

The negative control (solvent, vehicle control or untreated cultures) must show reproducible
low and consistent micronucleus frequencies.

Tests that did not fulfil the required criteria were rejected and therefore are not reported.
2.8.2 Analysis of data

Cytotoxicity

Cytotoxicity = 100-100{(CBPIr - 1)/(CBPI ¢~ 1)}

Where CBPI= N° mononucleate cells + 2 x N° binucleate cells + 3 x N° multinucleate cells

Total number of cells
T = test chemical treatment culture

C = solvent control culture
Thus, a CBPL of 1 (all cells are mononucleate) is equivalent to 100% cytotoxicity.

Genotoxicity

The analysis assumed that the replicate is the experimental unit. GST was compared to
control using an exact one-tailed Linear-by-Linear association test (Cytel 1995). Positive
controls were compared to control using exact one-tailed Permutation tests (Cytel 1995).

Statistical significance was declared at the 1% level for all tests.
The data were received in an Excel spreadsheet and analysed using StatXact 3 (Cytel 1995).
2.8.3 Criteria fcr assessing genotoxic potential

Although statistical methods were used as an aid in evaluating the micronucleus test results,
biological relevance of the results were considered first. Statistical significance should not be
the only determining factor for a positive response. A test substance is considered to be
positive if the following conditions are met:

Statistically significant increases in the frequency of micronucleated cells are observed
at one or more test concentration compared to the solvent control.

The increases are reproducible between replicate cultures.

The increases are not associated with large changes in pH, osmolality of the treatment
medium or extreme toxicity.

There is evidence of a dose-response relationship.

16




A negative response is claimed if no statistically significant increases in the number of
micronucleated cells above concurrent solvent control frequencies are observed at any dose
level, and there is no evidence of a dose-response relationship.

2.9 Maintenance of records

Records and documentation relating to this study (including electronic records) will be
maintained in the archives of Huntingdon Life Sciences for a period of one year from the date
on which the Study Director signs the final report. This will include but may not be limited
to the Study Protocol, raw data, a copy of the final report and other samples and specimens
generated during the course of this study. If requested, Huntingdon Life Sciences will
continue to retain the materials at additional cost.

Samples and specimens that no longer afford evaluation will be discarded in accordance with
Standard Operating Procedures.

Huntingdon Life Sciences will retain the Quality Assurance records relevant to this study and
a copy of the final report in its archive indefinitely.

3. Results

3.1 3-hour treatment in the absence and presence of S9 mix

Summaries of the results and statistical analysis of the in vitro micronucleus test, 3-hour
treatment (48-hour PHA stimulation), are presented in Table | and Table 2.

3.1.1 Cytotoxicity

In both the absence and presence of S9 mix, following 3-hour treatment (48-hour PHA
stimulation), there were very few or no viable cells with GST at concentrations of 325 pg/mL
and above. Reductions in CBPI, compared with vehicle control values, equivalent to 58.02%
and 53.94% cytotoxicity, were obtained with GST at 81 pg/mL, in the absence and presence
of 89 mix respectively. Concentrations of GST selected for micronucleus analysis were 10,
20,41 ud 81 p 3/l

Mean CPBI values obtained in the solvent control cultures in both the absence and presence
of 89 mix were within the historical control range.

On the basis of the results obtained following CBPI analysis, the concentrations of mitomycin
C, colchicine and cyclophosphamide analysed for micronucleus induction were 0.075, 0.03
and 5 pg/mL respectively.

The results of the cytotoxicity evaluation are presented in Table 4 and Table 6.
3.1.2 Micronucieus Analysis

[n both the absence and presence of S9 mix, following 3-hour treatment (48-hour PHA
stimulation), GST did not cause any statistically significant increases in the number of
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mononucleate or binucleate cells containing micronuclei when compared with the vehicle
controls.

In both the absence and presence of S9 mix, mean micronucleus induction in the vehicle
control and GST treated cultures was within or close to the historical control range.

The positive control compounds (mitomycin C, colchicine and cyclophosphamide) caused
significant increases in the number of mononucleate (colchicine) and binucleate cells
(mitomycin C, colchicine and cyclophosphamide) containing micronuclei, demonstrating the
efficacy of the 89 mix and the sensitivity of the test system.

The effects of GST on the induction of micronuclei in cultured human lymphocytes are
presented in Table 5 and Table 7.

3.2 20-hour treatment in the absence of $S9 mix

A summary of the results and statistical analysis of the /n vizro micronucleus test, 20-hour
treatment (48-hour PHA stimulation), is presented in Table 3.

3.21 Cytotoxicity

In the absence of S9 mix following 20-hour treatment (48-hour PHA stimulation), there were
substantial reductions in CBPI, compared with vehicle control values, with GST at
concentrations of 35 pg/mL and above. A reduction in CBPI, compared with vehicle control
values, equivalent to 59.80% cytotoxicity, was obtained with GST at 30 pug/mL.
Concentrations of GST selected for micronucleus analysis were 1, 10, 20, 25 and 30 pg/mL.

Mean CPBI values obtained in the solvent control cultures were slightly below, but very
close to, the historical control range.

On the basis of the results obtained following CBPI analysis, the concentrations of mitomycin
C and colchicine analysed for micronucleus induction were 0.075 and 0.02 pg/mL
respectively.

The results of the cytotoxicity evaluation are presented in Table 8.
3.2.2 Micronucleus Analysis

In the absence of 89 mix, following 20-hour treatment (48-hour PHA stimulation), GST
induced statistically significant increases in the number of both mononucleate and binucleate
cells containing micronuclei when compared to the vehicle controls. For mononucleate cells
the trend test was significant at GST concentrations of 20 pg/mL (p<0.01), 25 pg/mL
(p<0.001) and 30 pg/inL (p<0.001), and for binucleate cells the trend test was significant at a
GST concentration of 30 pg/mL (p<0.01).

Although the binucleate cell was the principal treatment unit in this assay, it was apparent
that the ratio of the number of mononeeleate cells to the number of binucleate cells increased

with increasing concentrations of GST, indicating that GST had the effect of retarding the
action of Cytochalasin B, resulting in the proliferation of mononucleate cells and the
consequent induction of micronuclei in mononucleate cells as well as in binucleate cells.

Mean micronucleus induction in the vehicle control was within the historical control range.
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The positive control compounds (mitomycin C, and colchicine) caused significant increases
in the number of mononucleate (colchicine) and binucleate cells (mitomycin C and
colchicine) containing micronuclei, demonstrating the sensitivity of the test system.

The effects of GST on the induction of micronuclei in cultured human lymphocytes are
presented in Table 9.

Appendix | summarises the current historical control data.

4, Conclusion

It is concluded that GST administered for 3 hours at concentrations of up to 10 mM, in both
the absence and presence of 89 mix, did not show evidence of causing an increase in the
induction of micronuclei in cultured human lymphocytes, in this iz vifro test system under the
experimental conditions described. It is, however, concluded that GST administered for 20
hours, in the absence of S9 mix, showed clear evidence of causing an increase in the
induction of micronuclei in cultured human lymphocytes, in this in vitro test system under the
experimental conditions described.
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Appendix 3 Certificate of Analysis

CERTIFICATE OF ANALYSIS

NAME OF SAMPLE : GST

LOT NO. OF SAMPLE : Lot number K0821081

DATE OF ANALYSIS : 2008/02/25

COMPOSITION

|dentity Conc.
#1 93.9%
[#2 07%
E 2.7%
. #4  GST dimer 1.6%
[#5 GST trimer 5%
[#6 unknown 0.9%
TOTAL 100%
NAME : :

SWONAT IR A . DATE 207874/ 11




Annex 1 GLP Compliance Statements

Qm Départment

of Hedlth

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE® {

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/9/EC

TEST FACILITY TESTTYPE

Analytical Chemistry
Ecosystems
Environmental Fate
Environmental Toxicity
- Mutagenicity
e Phys/Chem Testing
Toxicology

DATE OF INSPECTION
28" January 2708

A general inspection for compliance with the Principles of Good Laboratory Practice
was carried out at the above test facility as part of the GLP Compliance Programme.

At the time of inspection no deviations were found of sufficient magnitude to affect,
the validity of non-clinical studies performed at these facilities

Head, ~a”




Qm Department

of Health

THBE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE ’

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/9/EC

TEST ¥ACILITY TEST TVPE
Analytical/Clinical Chemistry
. Ecosystems
T . Envirorimental Fate
. * Environmental Toxiclty
Wutsgenicity
i Phys/Cheny Testing
Toxicology
DATE OF INSPECTION
[7-19 February 2009

A geveral inspection for compliance with the Principles of Good Laboratory Practice
was earried out at the above test facility aspartofthe  GLP Compliance Programrue.

At the fime of inspection no deviations were found of sufficient magnitwde to affects
ue oltuity 0 1a clinionl o dics perforacd at these factiies, ’

N
Head, . ‘v
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(DJ-I Department
of Health

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/9/EC

TEST FACILITY TEST TYPE

Analytical/Clinical Chemistry
Ecosystems

Environmental Fate
Environmental Toxicity
Mutagenicity
Physico-chemical Testing
Residue Studies

Toxicology

DATE OF INSPECTION
26 January 2010

A general inspection for compliance with the Principles of Good Laboratory Practice
was carried out at the above test facility as part of the Compliance Programme.

At the time of inspection no deviations' were found of sufficient magnitude to affect
the valdity of mon-cl'nicar i L 3 performen at hese L .cuities. ’
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Q)l—h Department
of Health

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE\

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
INACCORDANCE WITH DIRECTIVE 2004/9/EC

TESTFACHITY TEST TYPH

AnalyticalClinical Chemustry
Ecosystems

- Environmental Fate
Environmental Toxicity (terrestrial onty)
Flow Cytometry
Histology/pathoiogy (slide reading only)
Microbiology
Toxicology

DATE OF INSPECTION
17 September 2007

A general inspection for complance with the Principles of Gooad Luboratory Pructice
was carried our at the above test Tacility as part of the Comphiance Programme,

o Athe e T spection no ¢t ictions were feand of sufficient magnitude to affect
the validity of non-clinical studies performed at these facilines.

v

>
Head, ' w
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Dm Department
of Health

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE"

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE,
IN ACCORDANCE WITH DIRECTIVE Z004/%EC

TEST FACWITY TESTTYPE

AnalyticaliClinical Chemistry
Ecosystems

Environmental Fate

Enviconmental Toxicity {tecrestrial onty)
Flow Cytometry

Histologyfpathalogy (slide reading anly)
Microviology

Toxicology

DATE OF INSPRUTION
23" - 25" September 2008

A genect wspection for compliance with the Principles of Good Laboratony Practice
was carricd out at the above test facility as part ol the Tompluace Programne.

AL the tme of 1aspecton no deviattons were found ab suthctent magouude o atfect
the vahidity o pon-clinical studies performed at these facilines

Head. w
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QH Department
of Health

THE DEPARTMENT OF HEALTH OF THE GOVERNMENT
OF THE

GOOD LABORATORY PRACTICE

STATEMENT OF COMPLIANCE
IN ACCORDANCE WITH DIRECTIVE 2004/%/EC

TEST FACILITY TEST TYPE

Analyticat Chemistry

Clinlcat Chemistry

Ecosyatems

Environmental Fate

Environmental Toxicity
’ Toxicolagy

PATE OF INSPECTION

2" Novembaer 2009

A general inspection for compliance with the Principles of Good Laberatory Practice
was carried out at the above test facility as partof the Compliance Programme.

At the time of inspeciun no deviations were found of sufficient magnitude « affect
the validity of non-clinical studies performed at these facilities.

Head, ‘W
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Annex 2 S9 Quality Control Certificate

VZ TRINOVA
Biochem

GmbI

MOLTOX POST MITOCHONDRIAL SUPERNATANT (S-9)
PRODUCTION & QUALITY CONTROL CERJIFICATE

LOT NO.: 2273 SPECIES:_Rat PREPARATION, DATE: M | 2008
PART NO.:_{]-105 STRAIV: Sprague Duwley EXPIRATION DATE: Mu | 2040
VOLUME: 1&2 ml SEX: Male BUFFER: 0,54 M KCl

TISSUE: _Laver INDUCING AGENT(s): Chenobarbital -
REFERENCE: Mnt-sphum clal_ln lg qun Mﬂabs\b 5(\~ucwuﬂawne;

STORAGE: Atot bg(on 70"(.

BIOCHEMISTRY:

- < PROTEIN
376 mg/ml Assayed accortay to the method of Lown et al |, S3C
193 265, 1951 using bovine serum albumin as the standard

- ALKOXYRESORUFINGO-DEAL K YLASE ACTIVITIED

Fold -
' Aty P40 {nducyon
EROD (Al (A2 353 Assay 3 tor ethoa psurutio-O-deethvlase (-RODY, peatost -,
betyi~ aned methoss cesorutin-O-deaths lasex (PROD BROD &
PR b3 197 MROIM were conducted waing a modificaton of the methods
uf Burke, et al | Biochem Pharw 34 3337, 1985 Fald-
BROD RizYS 1y nductions were valoudated as the mho of the sample v s
urnnduecd spesific antiy ties (SA'S) Control SA's (powledimn/
; MROD A2 M2 me proten) sere 31O, 142,57 40 H0 4 Jor FROD, PROD

BROD and MROUD respectseh
BIOASSAY:

- TEST FOR IHE PRESENCE OF ADVENTITIOUS AGINTS
Samples ub S-9 were assaved for the presence ot soniamunalng aucratiora by plating { D mi volumes on
Nutrent Agae and Mitimal Glucose (Vogel-Bonner F, supplanented with 0 03 @M { -histediae gnd D+
biotiny Media I npheate plates were read after 24 - 48 hincubation w 33°C The tested smnples met
acceplani coneaa

- PROMUTAGUN ACTIVALION

- No A= Revertunes The sty of the sample 10 sehivate ethwdium bronude (HBr)
! HIBe CPA/ and cyclophosphanude (CPA) ko iicnnediates mutageaic to
TAB__ TAL33S TAYR aod TAL533, cespectively, was determuned accordng
| 3428 (528 ileaa Al Vg o0 @0 (20299, 1984 U neree presse.

ax cevertaals per ug Ctlie oc per mg CPA

Ditutions ot the sample N9, ranging rom 0 2 - 10% 0 59 min, ware tested {or thew sbihin o activate
henzofs iparenc (B0 and 2-aaunosnthracens {2-AA) @ termiediates mudageac (o FALIG Assuvs weee
conducted using duplicate plates a< deseribed by Mavon & Ames (Vuor Rex 113 1735, [983)

Progwauen Q L 3 0 20 30
HP (3 uyd 181 297 387 630 §13 1063
-AAY dan 184 303 13 (17 2026 1281

Kerkrader Stralle 10 fon +83(0) 641 - 94390-0
35394 Gieen fax +49(0) 541 - 94390-22
Germany info®tanova.ae
l www trinova.de
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