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Quality Assurance
The study was performed in compliance with:

"Chemikaliengesetz ("Chemicals Act") of the Federal Republic of Germany, Anlage 1
("Ansiex 1°), dated July 25, 1994 (BGBL. I 1994, S. 1703)." )

“The OECD Principles of Good Laboratory Practice”, Paris 1981.

Guidelines

This study was conducted according to the procédures indicated by the following internatio-
nally accepted guidelines and recommendations:

First Addendum to the OECD Guideline for Testing of Chemicals, Section 4, No. 473, ad-
opted May 26, 1983, "In vitro Mammalian Cytogenetic Test"

EEC Directive 92/69, L 383 A, Annex V, B 10, dated December 29, 1992.

Revised Chemical Substance Law (1987) according to the notification of December 9, 1986
by EA, Environmental Agency (no. 700); *MHW, Ministry of Health and Welfare (No.
1039) and MITI, Ministry of International Trade and Industry (No. 1014), Japan.

Archiving

C C R, D-64380 RoBdorf will archive the following data for 30 years:
Raw data, protocol and copy of report.

A Sample of the test article will be archived for at least 2 years following the date on which
the report is audited by the Quality Assurance Unit.

Microscopic slides ill be archived for at least 12 years

No raw data or naterial relating to the study will be discarded without the sponsor’s prior
consent

* does not include dose selection
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Deviation to the Protocol

1) Positive Control

Name: CPA, Cyclophosphamide

Supplier: Aldrich Chemie, D-89555 Steinheim
Catalogue no.: 21870-7 (purity 98 %)

Dissolved in: nutrient medium

Final Concentration: 047 pg/ml= 1.7uyM

S

Reason for the alteration: updating

2) The Test Article
CAS. No. was deleted as requested by the sponsor
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STATEMENT OF COMPLIANCE

Project Number: 500811

Test Material FAT 40'515/A =

Study Director: Dr. Andreas Czich

Title: - In vitro Chromosome Aberration Assay in Chinese Hamster

V79 Cells with FAT 40'515/A

This siudy performed in the testing facility of C C R was conducted in compliance with
Good Laboratory Practice Regulations.

Chemikaliengesetz ("Chemicals Act”) of the Federal Republic of Germany, Anlage 1
("Annex 1"), dated July 25, 1994 (BGBL. I 1994 S. 1703)."

*The OECD Principles of Good Laboratory Practice”, Paris 1981."

There were no circumstances that may have affected the quality or integrity of the study.

Study Director CCR
Dr. Andreas Czich
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QUALITY ASSURANCE UNIT

C CR, Cytotest Cell Research GmbH & Co. KG,
In den Leppsteinswiesen 19

_ D-64380 RoBdorf -
Statement
Project Number: 50081T )
Test Material : FAT 40'S15/A
Study Director: Dr. Andreas Czich
Title: In vitre Chromosome Aberration Assay in Chinese

Hamster V79 Cells with FAT 40'515/A

This report was audited by the Quality Assurance Unit and the conduct of this study was
inspected on the following dates.

Phases and Dates of Dates of Reports to the Study
QAU Inspections/ Audits Director and to Management
Protocol Audit:

February 10, 1995 February 10, 1995

Process Inspection:

May 09, 1995 May 09, 1995

Draft Audit:

July 31, 1995 August 01, 1995

August 01, 1995

Quality Assurance Unit Frauke Hermann

....... T Mesweoan
Date: ,l.:%;,,\, o€ A%4s
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SUMMARY OF RESULTS

FAT 40'515/A, dissolved in DMSO, was assessed for its potential to induce structural
chromosomal aberrations in V79 cells of the Chinese hamster in vitro in two independent
experiments. The chromosomes were prepared 18 h and 28 h after start of tregtment with
the test article. The treatment interval was 4 h with metabolic activation, 18 I and 28 h
without metabolic activation. In each experimental group two parallel cultures were set up.
Per culture 100 metaphases were scored for structural chromosomal aberrations.

The concentration range for evaluation of the potential to induce structural aberrations had
been determined in a pre-test using the XTT-assay and a qualitative evaluation of cell
density and morphology as indicator for toxicity response. Dose selection was influenced by
solubility of the test article. In the pre-test, toxic effects were observed in a concentration
rarge from 30.0 - 100.0 pg/ml (without S9 mix) and 60.0 - 200.0 pg/ml with §9 mix.
Precipitation was observed starting from 60 pg/ml in the absence of S9 mix and 100.0
ug/ml in the presence of S9 mix.

Table 1: Summary of results.

S9 Concentration Polyploid Mitotic index Aberrant cells in % of control

Experiment mix ug/ml Cells in% incl gaps excl. gaps  exchanges
1 18h - 50 15 81.8 14.5 13.5% 85
- 30.0 3.0 259 24.0 20.5* 135
- 50.0 1.5 17.0 30.0 27.5% 235
Il 18h - 50 1.5 78.7 13.5 12,5 8.0
- 300 15 395 235 21.5% 13.5
- 50.0 25 33.7 15.5 14.0* 8.0
1 28h - 10.0 20 80.3 16.0 12.0* 6.5
It 28h - 10.0 20 598 250 22.5*% 16.0
I 18h + 50 1.0 120.9 20 2.0% 0.5
+ 30.0 25 1149 25 2.5% 0.0
+ 50.0 1.0 106.0 50 3.5 30
1 i8h + 50 1.0 93.5 30 1.5 0.5
+ 30.0 1.0 116.8 8.0 5.5% 1.5
+ 50.0 2.0 39.1 18.5 16.0° 8.0
1 28h + 50.0 0.5 212 245 23.5¢ 17.5
M 28h 4+ 300 0.0 125.7 20 0.5 0.0

* statistically significant increases in aberration frequencies

In the absence of S9 mix, in both experiments the mitotic index was reduced after treatment
with 30.0 and 50.0 pg/ml at the 18 h interval and after treatment with 10 pg/ml in
experiment I at fixation interval 28 h. In the presence of $9 mix in both experiments the
mitotic index was only reduced after treatment with 50.0 pg/ml in experiment II at the 18 h
interval and in experiment I at the 28 h interval.

In both independent experiments, in most of the experimental groups, there were
biologically relevant and statistically significant increases in cells with structural aberrations
after treatment with the test article at both fixation intervals (with and without S9 mix).
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In both experiments, no biologically relevant increase in the frequencies of polyploid meta-
phases was found after treatment with the test article compared to the frequencies of the

controls.

Appropriate reference mutagens were used as positive controls and showed distinct increa-
ses in-cells with structural chromosomal aberrations. -t

Conclusion

In conclusion, it can be stated that in the study:described and under the experimental condi-
tions reported, the test article induced structural chromosomal aberrations as determined by
the chromosomal aberration test in the V79 cells (Chinese hamster cell line). Therefore,
FAT 40'515/A is considered to be mutagenic in this chromosome aberration test.

e BRI
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OBJECTIVE

Aims of the Study

-

This in vitro assay was performed to assess the potential of the test article to induce
structural chromosomal aberrations by means of two independent chromosomal aberration
experiments in the Chinese hamster cell line V79.

L

Reasons: f:)r the Study

In vitro methods are valuable when it is desirable to accurately control the concentration
and exposure time of cells to the test article under study. However, due to the limited
capacity for metabolic activation of potential mutagens an exogenous metabolic activation
system is necessary.

This in vitro test is an assay for the detection of structural chromosomal aberrations. These
aberrations are frequently lethal to the damaged cells. However, cytogenetic damage in so-
matic cells is an indicator of a potential to induce more subtle chromosomal damage that is
compatible with cell division. Similar damage induced in germinal cells may lead to heritable
cytogenetic abnormalities. Heritable cytogenetic abnormalities are known to have
deleterious effects in man, e.g. induction of neoplastic events or birth defects.

The V79 cells were exposed to the test article both with and without exogenous metabolic
activation. The cells were then harvested at sequential intervals and chromosome preparati-
ons were made. The stained preparations were examined and metaphase cells were scored
for chromosomal aberrations.

Chromosomal aberrations are generally evaluated in first post treatment mitoses. With the
majority of chemical mutagens, induced aberrations are of the chromatid type, but chromo-
some type aberrations also occur.

The time at which the aberration frequency is at the maximum varies from agent to agent.
Because different chemicals have effects at different parts of the cell cycle and V79 cultures
are asynchronous, multiple post-treatment sample times are necessary to precisely define the
response. Due to mitotic delay or metabolic and pharmacokinetic effects the appearance of
the first post-treatment mitosis can be considerably delayed. Therefore samples taken at 18
h and 28 h after beginning of treatment cover the intervals in which maximum aberration
frequency is expected.

For the assessment of clastogenic activity three concentrations were evaluated at the central
sampling time of 18 h and one concentration at 28 h. The highest concentration should
exhibit a cytotoxic effect, if possible.

To validate the test, reference mutagens were tested in parallel tc the test article.
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MATERIALS AND METHODS

Test Article _

The test article and the information concerning the test article were providéd by the
sponsor.

Name: FAT 40'515/A

Batch No.:; 94MN100

Aggregate State at RT: solid powder

Colour: red

Purity: ca. 90 %

Stability Pure: ’ stable under strorage conditions
Stability In solvent: 2 hrs in water, PEG CMC
Storage: room temperature

Expiration Date: February 1999

On the day of the experiment (immediately before treatment), the test article was dissolved
in DMSO (E. MERCK, D-64293 Darmstadt; purity 99 % ). The solvent was chosen accor-
ding to its solubility properties and its non-toxicity to the cells. The final concentration of
DMSO in the cuiture medium did not exceed 1 % v/v.
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Controls
Negative Controls

Concurrent negative (culture medium) and solvent controls (DMSO) were performed.

Positive Control Substances

Without metabolic activation

Name: ' EMS,; Ethylmethanesulfonate

Supplier: Merck-Schuchardt, D-85662 Hohenbrunn
Catalogue no.: 820774 (purity: > 98 %)

Dissolved in: nutrient medium

Final Concentration: 600 pg/mi = 4.8 mM

Solution prepared on day of experiment.

The stability of the positive control substance in solution was proven by the mutagenic re-
sponse in the expected range.

With metabolic activation

Name: CPA,; Cyclophosphamide

Supplier: Aldrich Chemie, D-89555 Steinheim
Catalogue no.: 21870-7 (purity 98 %)

Dissolved in; nutrient medium

Final Concentration: 0.47 pg/ml= 1.7 yM

The stability of CPA at room temperature is good. At 20 °C only 1 % of CPA is hydrolysed
per day in aqueous solution.

Test System

Reasons for the Choice of the Cell Line V72

The V79 cell line has been used successfully for many years in in vitro experiments. Espe-
cially the high proliferation rate (doubling time of clone V79/TS in stock cultures: 12 h,
determined on April 17, 1994) and a high plating efficiency of untreated cells (as a rule
more than 50 %) both necessary for the appropriate performance of the study, recommend
the use of this cell line. The cells have a stable karyotype with a modal chromosome number
of 22.

Lacking metabolic activities of cells under in vitro conditions are a disadvantage of assays
with cell cultures as many chemicals only develop mutagenic potential when they are meta-
bolized by the mammalian organism. However, metabolic activation of chemicals can be
achieved at least partially by supplementing the cell cultures with liver microsome prepara-
tions (S9 mix).
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Celi Culturqs

Large stocks of the V79 cell line (supplied by LMP, Technical University Darmstadt, D-
64287 Darmstadt) were stored in liquid nitrogen in the cell bank of C C R allowing the
repeated use of the same cell culture batch in experiments. Before freezing, eachsbatch was
screened for mycoplasma contamination and checked for karyotype stability. Consequently,
the parameters of the experiments remained similar because of the reproducible characteris-
tics of the celis.

Thawed stock cultures were propagated at 37 °C in 80 cm’ plastic flasks (GREINER, D-
72632 Frickenhausen). About 5 x 10° cells per fiask were seeded in 15 ml of MEM (minimal
essential medium; SEROMED); D-12247 Berlin) supplemented with 10 % fetal calf serum
(FCS; Boehringer Mannheim, D-68305 Mannheim). The cells were subcultured twice
weekly. The cell cultures were incubated at 37 °C in an atmosphere with 4.5 % carbon
dioxide (95.5 % air).

Mammalian Microsomal Fraction S9 Mix

The S9 liver microsomal fraction was obtained from the livers of 8 - 12 weeks old male rats,
strain Wistar-Hanlbm (BRL, CH-4414 Fullinsdorf, weight approx. 220 - 320 g) which
received a single i.p. injection of 500 mg/kg b.w. Aroclor 1254 (Antechnika, D-76275
Karlsruhe) in olive oil 5 days previously.

After cervical dislocation the livers of the animals were removed, washed in 150 mM KCl
and homogenized. The homogenate, diluted 1+3 with KCl was centrifuged twice at 9.000 g
for 10 minutes (4 °C). A stock of the supernatant containing the microsomes was frozen in
ampoules of 2 or 3 ml and stored at -70 °C. Small numbers of the ampoules were kept at -
20 °C for only several weeks before use. The protein content was determined using the
analysis kit of Bio-Rad Laboratories, D-80939 Miinchen: Bio-Rad protein assay, Catalogue
No. 500 000 6.

The protein concentration in the S9 preparation is usually between 20 and 45 mg/ml. In
both experiments the protein concentration was 26.2 mg/m! (Lot. No.: 191294).

89 Mix

An appropriate quantity of S9 supernatant was thawed and mixed with 89 cofactor solution
to result in a final protein concentration of 0.75 mg/ml in the cultures. Cofactors were ad-
ded to the S9 mix to reach the following concentrations:

8 mM MgCl,

33 mM KCi
5 mM glucose-6-phosphate
4 mM NADP

in 100 mM sodium-ortho-phosphate-buffer, pH 7.4.

During the experiment the S9 mix was stored in an ice bath. The S9 mix preparation was
performed according to Ames et al. (1).
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Pre-Test for Toxicity

A pre-test was performed in order to determine the toxicity of the test article. The general
culturing and experimental conditions in this pre-test were the same as described below for

the mutagenicity experiment. -
The following two methods were used:

Qualitative assesment:

In a qualitative assessment, high density cultures (approx. 200000 cells/slide) were treated
with the test article for simulating the conditions of the main experiment. A qualitative
evaluation of cell number and cell morphology was made 4 h and 18 - 20 h after start of
treatment.

XTT-Assay:

The XTT-assay is based on the cleavage of the yellow tetrazolium salt XTT to form an
orange formazan dye by hydrogenase activity in active mitochondria. 18 - 20 h after treat-
ment with the test article the XTT-assay was initiated by adding a mixture of XTT-labeling
reagent with an electron coupling reagent (PMS). After 4 h of incubation the absorption
was be read at 450 nm (690 nm reference) using an ELISA reader (SLT, Labinstruments
Austria, A-5082 Grodig). The viabilities of the cells were calculated as percentages of the
solvent controls and reported tabularly.
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Dose Selection

The highest concentration used in the pre-test (200.0 pg/ml) was limited by the solubility of
the test article. Precipitation of the test article in the culture medium occurred at
concentrations higher than 30.0 pg/ml (without S9 mix) and 60.0 pg/m! (witle S9 mix).
Toxic effects were observed in a concentration range from 30 - 200 pg/ml in the absence
and 50.0 - 200.0 pg/ml in the presence of S9 mix.

As qualitative assessment of the cultures in the presence of S9 mix exhibited only slight
toxic effects up to highest tested concentration, 200.0 pg/ml were chosen as top concen-
tration in experiment I (with S9 mix). Due to the strong test article induced cytotoxicity in
the absence of S9 mix, 80 pg/ml were chosen as top concentration in experiment I

Table 2: Investigated concentrations

Fixation | Experiment Concentrations
interval pg/ml
without S9 mix
18 h 1 3.0 5.0 100 300 500~  80.0°
18h o 5.0 10.0 30.0 500  60.0*  70.0*
28h I i0.0 30.0 50.0¢ 80.0%
28h 1 5.0 16.0 300 50.0*
with S9 mix
18h I 5.0 10.0 30.0 50.0 100.0* 200.0*
18h I 5.0 10.0 30.0 50.0 70.0* 90.0*
28 h I 30.0 50.0 100.0* 200.0*
28 h ) ) 30.0 50.0 70.0% 90.0*
* Precipitation of the test article

In cytogenetic experiment I and II, in the absence of S9 mix cultures after treatment with
50.0 pg/ml (18 h) and 10.0 pg/m! (28 h) as highest concentrations were evaluated for
cytogenetic damage.

In the presence of S9 mix, in experiment I at both fixation intervals and in experiment I at
fixation interval 18 h cultures treated with 50.0 pg/ml (18 and 28 h) as top concentrations
could be evaluated. At the 28 h fixation interval in experiment II 30 pg/ml could be
evaluated as top concnetration.

The cytogenetic evaluation of higher concentrations in the respective intervals (with and
without S9 mix) was impossible due to strong texic effects (reduced cell density and/or low
metaphase number, partially combined with poor metaphase quality).
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Experimental Performance

Seeding of the Cultures

Exponentially growing stock cultures more than 50 % confluent were ttypsiniz'e‘d at 37°C
for approximately 5 minutes. Then the enzymatic digestion was stopped by adding complete
culture medium and a single cell suspension was prepared. The trypsin concentration was
0.2 % in Ca-Mg-free salt solution (Trypsin: Difco Laboratories, Detroit, USA).

The Ca-Mﬁ-ﬁ& salt solution was composed as follows (per litre):

NaCl 8000 mg
KCl 400 mg
Glucose 1000 mg
NaHCO, 350 mg

Prior to the trypsin treatment the cells were rinsed with Ca-Mg-free salt solution containing
200 mg/l EDTA (Ethylene diamine tetraacetic acid).

The cells were seeded into Quadriperm dishes (Heraeus, D-63450 Hanau) which contained
microscopic slides (at least 2 chambers per dish and test group). In each chamber 1 x 10° -
6 x 10* cells were seeded with regard to preparation time. The medium was MEM + 10 %
FCS (complete mediumy).

Treatment

Exposure time 4 hours (with S9 mix):

In both independent experiments, after 48 h (28 h preparation interval) and 55 h (18 h pre-
paration interval) the culture medium was replaced with serum-free medium containing dif-

ferent concentrations of the test article and 50 pV/ml S9 mix.

Afier 4 h the cultures were washed twice with "Saline G and then the celis were cultured in
complete medium for the remaining culture time.

The "Saline G" solution is composed as follows (per litre):

- NaCl 8000 mg
KCl 400 mg
Glucose 1100 mg
Na,HP0,.7H,0 290 mg
KH,PO, 150 mg
pH is adjusted to 7.2
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Exposure time 18 and 28 hours (without S9 mix):

In both independent experimeits, after 48 h (28 h preparation interval) and 55 h (18 h pre-
paration interval) the culture medium was replaced with complete medium (10 % FCS)
containing different concentrations of the test article without §9 mix. This medium was not
changed until preparation of the cells.

All cultures were incubated at 37 °C in a humidified atmosphere with 4.5 % CO, (95.5 %
air).

.’

Preparation of the Cultures

15.5 and 25.5 h after the start of the treatment colcemid was added (0.2 pug/ml culture me-
dium) to the cultures. 2.5 h later, the cells were treated on the slides in the chambers with
hypotonic sclution (0.4 % KCI) for 20 min at 37 °C. After incubation in the hypotonic
solution the cells were fixed with 3 + 1 methanol + glacial acetic acid. Per experiment both
slides per group were prepared. After fixation the cells were stained with Giemsa (E.
Merck, D-64293 Darmstadt). .

Analysis of Metaphase Cells

Evaluation of the cultures was performed (according to standard protocol of the
"Arbeitsgruppe der Industrie, Cytogenetik” (4)) using NIKON microscopes with 100x oil
immersion objectives. Breaks, fragments, deletions, exchanges and chromosomal disinte-
grations were recorded as structural chromosomal aberrations. Gaps were recorded as well
but not included in the calculation of the aberration rates. At least 100 well spread metapha-
ses per culture were scored for cytogenetic damage on coded slides. Only metaphases with
characteristic chromosome numbers of 22 + 1 were included in the analysis. To describe a
cytotoxic effect the mitotic index (% cells in mitosis) was determined. In addition, the num-
ber of polyploid cells was scored (% polyploid metaphases; in the case of this aneuploid cell
line polyploid means a near tetraploid karyotype).

Data Recording
The data generated were recorded in the raw data file. The results are presented in tabular
form, including experimental groups with the test article, negative and positive controls.

Acceptability of the Assay

The chromosomal aberration assay is considered acceptable if it meets the following criteria:

a) The number of aberrations found in the negative and/or solvent controls falls within the
range of historical laboratory control data: 0.00 % - 4.00 %.

b) The positive control substances should produce significant increases of the number of
cells with structural chromosomal abberrations.
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Evaluation of Results

A test article is classified as mutagenic if it induces reproducibly either a significant con-
centration-related increase in the number of structural chromosomal aberrations or a
significant and reproducible positive response for at least one of the test points.

A test article producing reproducibly neither a significant concentration-related increase in
the number of structural chromosomal aberrations nor a significant and reproducibly posi-
tive response at any one of the test points is considered non-mutagenic in this system.

¥

This can bé é’bnﬁrmed by means of the chi-square test. However, both biological and stati-
stical significance should be considered together.
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DISCUSSION OF RESULTS

The test article FAT 40°515/A was assessed for its potential to induce structural
chromosomal aberrations in V79 cells of the Chinese hamster in vitro in the absence and
presence of metabolic activation by S9 mix. Two independent experiments were pgrformed.

The chromosomes were prepared 18 h and 28 h after start of treatment with the test article,
which was dissclved in DMSO. The treatment interval was 4 h with metabolic activation,
18 h and 28 h without metabolic activation.

In each experimental group two parallel cultiires were set up. Per culture 100 metaphases
were scored for structural chromosomal aberrations.

The highest concentration used in the pre-test was limited by the solubility of the test
article. 200.0 pg/ml was chosen as highest concentration in the pre-test. In the absence of
S9 mix strong toxic effects werz observed in a concentration range from 30.0 - 200.0 pg/ml
(see page 24 whereas in the presemnce of S9 mix toxic effects were observed from 60.0 -
100.0 pg/ml. At 200.0 pg/ml in the presence of SS mix the relative value of surviving cell
was increased due to strong precipitation of the red coloured test article.

Due to the strong cytotoxic effects of the test article in the absence of 89 mix, 80.0 pg/m!
was chosen s top concentration in experiment I. As qualitative assesment of treated
cultures in the presence of S9 mix revealed only slight toxic effects up to the highest tested
concentration, 200.0 pg/mi was chosen as top concentration in experiment i. Following
concentrations were evaluated:

Table 3; Evaluated concentrations

POELS ’,x- 2 -,,“}f-b <

Fixation | Experiment without S9 mix with S9 mix

interval pg/ml pg/mi
18h I ‘5.0 300 50.0* 50 30.0 50.0
18h 1 5.0 30.0 50.0* 5.0 300 50.0
28 h I 10.0 50.0
28h 1 10.0 300

* precipitation was cbserved

In the absence of S9 mix, in both experiments the mitotic indices were reduced at the 18 h
interval afer treatment with 30.0 pg/ml (exp. I 25.9 %,; exp. II: 39.7 %) and 50.0 pg/ml
(exp. I. 17.0 %; exp. II: 33.7 %) and in experiment II at fixation interval 28 h after
treatment with 10 pg/ml (59.8 %). In the presence of S9 mix in both experiments the
mitotic index was reduced only after treatment with 50.0 pg/ml at the 18 h interval in
experiment II (39.1 %) and at the 28 h interval in experiment I (21.2 %).

At fixation intervals 18 and 28 h in the absence of S9 mix a reproducible significant and
dose dependent increase in aberration frequencies was observed. At the 18 h interval
cultures after treatment with 5.0, 30.0 and 50.0 pg revealed increased aberration
frequencies in experiment 1 (13.5 %, 20.5 % and 27.5 %) as well as in experiment II (12.5
%, 21.5 % and 14.0 %). The slight decrease in the aberration frequency in experiment II
after treatment with 50.0 pg/ml could be explained by precipitation of the test article at this |
experimental point. At the 28 h interval cultures after treatment with 10 pg/ml showed
reproducible significantly increased aberration frequencies (exp. I 12.0 % and exp. i 22.5
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%). Additionally, at all experimental points in the absence of S9 mix number of cells
carrying exchanges were distinctly increased in comparison to the solvent controls. The test
article induced structural chomosome aberrations not only at concentrations which revealed
strong cytotoxicity (30.0 pg/mi) and/or precipitation (50.0 upg/ml), but also at
concentrations (5 pg/ml) which induced only slight reductions of the mitotic index.-

in the presence of S9 mix in experiment [ a statistically significant dose dependent increase
in the aberration frequency was observed. At the 18 h interval test article concentrations of
5.0, 30.0 and 50.0 pg/ml induced aberration frequencies of 2.0, 2.5 and 3.5 %. These values
are within gur historical control data range (0.0 % - 4.0 %). Additionally, at 50 pg/ml an
increase in cells carrying exchanges was observed (3.0 %). In conjunction with the results of
experiment II, the results of experiment 1 at the 18 h interval must be regarded as
biologically relevant.

In experiment II at the 18 h interval a dose dependent and statistically significant increase in
abersation frequencies were observed. Test article concentrations of 5.0, 30.0 and 50.0
pig/ml induced aberration frequencies of 1.5, 5.5 and 16.0 %.

In experiment I at the 28 h interval in the presence of S9 mix 50 pg/m! induced 23.5 %
aberrant cells. In experiment II only cultures after treatment with 30.0 pg/ml could be
evaluated and exhibited no increase in the aberration freqeuncy. Evalvation of higher
concentrations within all experiments was impossible due to strong cytotoxic effects
induced by the test article.

Tables 5 and 8 show the occurrence of polyploid metaphases. In both experiments, no bio-
logically relevant increase in the rate of polyploid metaphases (exp. I: 1.0 % - 3.0 %; exp.
II: 1.0% - 2.5 %) as compared io the rates of the controls (exp. I: 1.0 % - 3.0 %; exp. 1L
0.0 % - 2.5 %) were found after treatment with the test article.

In both experiments, EMS (0.6 mg/ml) and CPA (0.47 ug/ml) were used as positive con-
trols and showed distinct increases in cells with structural chromosomal abesrations.

In conclusion, it can be stated that in the study described and under the experimental condi-
tions reported, the test article FAT 40'515/A induced reproducibly structura! chromosomsi
aberrations in the V79 cells (Chinese hamster cell line).
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ANNEX: TABLES OF RESULTS

Pre-Test for Toxicity

-
In the pre-test the toxicity of the test article was examined using the XTT-assay which is
based on the cleavage of the yellow tetrazolium salt XTT to form an orange formazan dye
by hydrogenase activity in active mitochondria.

Table 4: Cytotoxicity of FAT 40'515/A to culfures of Chinese hamster cell line V79.

Concentration XTT-absorption percentage of viable
per ml S9mix (OD 450/690 am) cells relative to the
(mean + SD) solvent control
negative control - 1,503 £0.172 1014
solvent control - 1.485 + 0.104 100.0
DMSO
1.0ug . - 1.446 = 0.103 96.9
- 30ug - 1.414 £0.051 94.5
6.0 ug - 1.311 & 0,079 86.6
10.0 pg . 1.362 = 0.203 90.5
o 30.0 pg . 1.015 + 0.114 63.8
R 60.0 g . 0.974 + 0.089 60.6
100.0 g - 0.529 + 0.056 26.4
200.0 pg - 0.549+ 0.039 219
negative control + 1.197 £0.054 109.2
solvent control + 1.111 £ 0.101 100.0
DMSO
1.0 ug + 1.121 £ 0.080 101.1
30 ug + 1.098 + 0.065 98.7
6.0 ug + 1.147 £ 0.061 103.9
10.0 pg + 1.068 +0.065 95.5
300 pg + 1.08Z + 0.098 97.0
60.0 pg + 0.854 0.101 72.8
100.0 pg + 0.710 £ 0.055 57.5
200.0 ug + 0.956 =0.040 836
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Experiment | ' .

Table 5: Number of polyploid cells and mitotic index; fixation intervals 18 h and 28 h; with
and without metabolic activation

<
cong. S9 fixation polyploid celis® mitotic index**
per ml mix interval | culture total mean absolute mean %e*ot
1 2 1 2
Neg. control 0 g - 18h | 3 ,-3 6 30 {111 158 135 1000
Solv.control” . 1% - 18h | 3 1 4 20 [151 96 124 1000
Pos. control®  600.0 pg - 18h | 2 1 3 15 {130 92 111 82.5
Test article 50 pg - 18h | 2 1 3 1.5 {114 88 101 81.8
" 30.0 ug - 18h | 4 2 6 30 136 18 3.2 25.9
" 50.0 ug - 18h 1 2 3 15126 16 2.1 170
Neg. control + 18h | 1 1 2 10 {165 176 171 1000
Solv. control” 1% + 182} 3 0 3 1.5 1117 118 118 1009
Pos. control™  0.47 pg + 18h | 3 1 4 20 {115 117 116 68.0
Test article 50pg + 18h 1 1 2 10 |156 128 142 1209
" 30.0 ug + 18h | 1 4 5 25 (134 136 135 1149
it " 50.0 ug + 18h | 2 o0 2 10 {155 94 125 1060
C Solv. control” 1% - 28h | 2 2 4 20183 135 109 1000
Test article 10.0 ug - 28h | 3 1 4 20 {90 85 8.8 80.3
Solv. contrcl” 1% + 28h | 3 1 4 20 1119 141 130 1000
Test article 50.0 pg + 28h | O 1 i 05|28 27 28 212

* The number of polyploid cells was determined in a samiple of 100 cells per culiure of each iest
group

b The mitotic index was determined in a sample of 1000 cells per culture of each test group

b For the positive control groups, the relative values of the itotic index are related to the negative
controls; for the test article treatment groups the vaiues are related 1o negative controls of to the
solvent controls in case the test article could not be dissolved in culture medium

‘ DMSO
o EMS
i CPA
Abbreviations

&= gep, ig = iso-gap, gaps ase achwomatic lesions of chromalid or clromosome type where nv dislocation of chromesomsl material is visible
(independent of the size of the achromatic region).

b = break, ib = iso-hreak, [ = fragment, if = iso-fragment, d = deletion, id = iso-deletion, ma = multiple ebesration (= more then 4 cvents in
one cell {excluding gaps] only exchanges are recordsd additionally in these cells), ex = ciromatid type exchange, ox = clsomosome type
cxchange, od = chromosomal disintegration (= pulverizstion)
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Table 6: Structural chromosome aberrations Experiment I; fixation interval 18 h

slide  cells % aberrant cells aberrations
no. scored incl excl. withex-| gaps chromatid type | chromosome type | other
gaps  gaps changesj g ig|lb f d exlib if id ex[ma cd
- without 89 mix
Negative control
1 100 o ol2 o o ojlOo 0 0 0}j0C O
2 100 o ofo t o0 olo o O 010 O
1+2 200 1.5 1.5 0.0 0 0/ 2 1 0 ojec 0 ¢ 0} 0 O
Solvent control: DMSO 1 % .
i 100 - 1 olo o o o]0 0 O O C O
2 100 0o 0}j1 1 0 O0j0 0 0 O0]O0 O
1+2 200 1.5 1.0 0.0 1 ofj1 1 0 0/l0 0 0 0j0O0 O
Positive control: EMS 600.0 pug / ml
1 100 2 0o 2 o 17ft 0 o0 30 O
2 100 3 0o/s5 o o0 140 0 O 0j 0 9
142 200 16.5 15.0 13.5 5 0/]5 2 o0 3111 0 0 310 O
Test article: 5.0 pg/ ml
i 100 2 ¢l2 6 01014 ¢ 0 1}j0 O
2 100 . t of{t 3 o 910 1 O 0O0jO0 O
1+2 200 14.5 13.5 8.5 3 0 3 9 0 19} 4 1 0 1} 0 O
Test article: 30.0 pg /ml
1 100 9 217 2 o0 172 0 0 OO0 O
2 100 4 213 5 o0 171 1 o0 Ofp 1 O
1+2 200 24.0 20.5 135 {13 4310 7 0 3113 1 ¢ 0} 1 O
I, Test article: 50.0 pg / mi
g W PR 1 100 7 ol3 5 021 0 0 1]0 0
2 160 9 113 1 o0 2/0 0 0 0} 0 O
1+2 200 300 27.5 23.5 16 1l6 6 0 5771 0o 0 1] 0 O
with S9 mix
Negative control
1 100 i ol o 1+ o o{0 O O 0} 0 O
2 100 ¢ 0{t1t 0 o 1o 0 ¢ 0} 0 O
1+2 200 20 1.5 0.5 1 o/1 1t o 1]o 6 ¢ 0fO0 O
Solvent control: DMSO 1 %
1 160 o ¢fo o o of0 0o O 0|0 O
2 100 0o 06/0 0 0 0/ 0C © ©0 0[O0 O
. 1+2 200 0.0 0.0 0.0 0 0{0 ¢ 0 0j 0 0 0 ¢l 0 ©
' Positive control: CPA 0.47 u1g /mi
i 100 1 ofe 1 o 7,1 0 0 O[O0 O
2 100 0 0{2 3 0 470 0 o0 1§f0 O
1+2 200 8.5 8.0 6.0 1 0f2 4 0 1111 0 O 1} 0 0
Test article: 5.0 ug / ml
1 100 o oj2 1 o olo o o 0j0 O
2 100 o 0,1 o ¢ {6 O O O0jO0 O
1+2 200 20 20 0.5 ¢ 0/3 1 0 1]0 0 0 0j0 O
Test article: 30,0 ug /ml
1 100 o oflo o o ¢fo0o © 0 0j0 O
2 100 o 0/2 3 0 olo 0 0 0jO0 O
142 200 2.5 2.5 0.0 ¢ 0/ 2 3 0 0i06 0 O0 0j0 O
Test article: 50.0 ug / ml
1 100 2 ol o0 1 310 0 0 O[O0 O
2 100 t ofo o o 3/ 0 0 010 O
1+2 200 5.0 15 30 elo o 1 60 0 0 0] ¢ O
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Table 7: Structural chromosome aberrations Experiment |
with and without S9 mix; fixation interval 28 h

slide  cells % aberrant cells aberrations
no. scored incl excl. withex-| gaps | chromaiid type |chromoseme other
~ gaps paps changesig iglb f d exjib if id ex|ma cd
without $9 mix
Solvent control: DMSO 1 %
1 100 2 00 1t 0 0j0 O 6 OJO O
2 100 1011 0 0 0} 0 0 9 0} 0 O
1+2 260 2.5 1.0 0.0 . 3 o0/]1 1 6 0j 0 O & 0] 0 ©
Test article: 10.0 pg / mi
1 100 4 041 © O0 161 O 0 O0j0C O
2 160 6 0{t 8 0 710 1 0 019 ¢
1+2 200 16.0 12.0 6.5 Ww 012 8 0 23}/ 1 :t 0 0f Q0 O
with S9 mix
Solvent control: DMSO 1 %
1 100 ¢ ¢/1 i 0 ¢6/l0 ©0 © O0;0 O
2 100 6 00 2 0 0{0 O O O 0C O
142 200 2.0 20 00-10 o|l1 3 0 0ji¢c ¢ 0 0} 0 O
Test article: 50.0 pg /mi - B
1 100 4 0f6 7 1 1806 1t O O} O O
2 100 o0 0{3 2 o0 251 O O O] 1 O
1+2 200 24.5 235 17.5 4 0|9 9 1 43,1 1 6 O} 1 O

Abbm'iaﬁm:g-gap;ig-iso-gap;b-iso-bmk;f-ﬁagmmt;if-iso-fraglmt;d=de3etion;id=iso-
deletion;

ma = multiple aberrations ( = more than 5 events in one cell excluding gaps)
ex = exchange; cd = chromosomal disintegration ( = pulverization)
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Experiment il

Table 8: Number of polyploid cells and mitotic index; fixation intervals 18 h and 28 h; with
and without metabolic activation

<
- conc.  S9 fixation polyploid cclls® mitotic index**
per mi mix interval | culture total mean absolute mean %%
1 2 12

Neg. control Oug - I8h 2 .3 5 25 1130 179 18.0 100.0
Selv.control® © 1% - 18h | 1 3 4 20 [159 141 150 1000
Pos. controf®  600.0 g - 18h | 2 3 5 25 |136 100 1138 65.7
Test article 50 g - 18h 1 2 3 1.5 1127 189 118 78.7
" 30.0 ug - 18h | & 3 3 i5162 57 6.0 39.7
“ 50.0 pg - 18h | 2 3 5 25|39 62 5.1 33.7
Neg. control + i18h 1] 2 2 10 {185 152 i6.9 100.0
Soiv. control” 1% + 18h O 1 05 (137 142 140 1000
Pos. control™  0.47 ug' + I18h | 3 1 4 20 (108 92 10.0 59.3
7 Testaricle 5.0 pg + I8h 1 1 2 10 135 126 131 93.5
" 30.0 pg + 18h | © 2 2 10 1164 162 163 1168
o " 50.0 pg + 18h | O 4 4 20 154 55 5.5 39.1
Rt T Soiv. control® 1% - 28h |1 2 3 15 (133 121 127 1000
Test anticle 10.0 pg - 28h 3 3 4 20 184 638 76 59.8
Solv. controt* 1% + 28h | O 1 1 6.5 {110 139 125 100.0
Test article 30.0 pg +4 2h | 0 O 0 00 |151 162 157 1257

* The number of polyploid cells was determined in a sample of 100 cells per culture of each test

group

A The mitotic index was determined in a sample of 1000 cells per culture of each test group

R For the positive control groups, the relative values of the mitotic index are related to the negative
controls; for the test article treatment groups the values are related to negative controls or to the
solvent controls i case the test article could not be dissolved in culture medium

‘ DMSO
- EMS
b CPA
Abbreviations

g = g2p, ig = iso-gap, gaps ave echromatic fesions of chromatid or chremosome type where no dislecation of chromosomal material is visible
(independent of the size of the achromatic region).

b= break, ib = iso-break, £ = fragmezt, if = iso-fragment, & = deletion, id = iso-deletion, ma = multiple sberration (= more than § events in
one cell [excluding gaps] only exchanges are recorded additionally in these cells), e = chromatid type exchangs, cx = chromostsne type
exchange, cd = chromosoral disintegration (= pulverization)
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Table 9: Structural chromosome aberrations Ex;.)eriment 1I; fixation interval 18 h

slide cells % aberrant cells . aberrations
no. scored incl excl. withex-| gaps chromatid type | ciwomosome type| other
_paps  gaps chamges| g ig|b f d exjib if id ex cd
- without S9 mix
Hegative control
| 100 2 0{! 0 0 608 C O O O0; 0 O
2 100 ¢ 0610 0 9 0[O0 ¢ 0 O({0 O
1+2 200 1.5 0.5 0.0 2 #4] 1t 0o 0 o]0 ¢ 0 61 0 O
Solvent control: DMSO 1%
1 00 - ¢ ote 0 0 0JC O O OO O
2 100 2 0jt 9 06 olOC 0 0 o©0}/0C O
142 2090 1.5 0.5 0.0 2 0]t o0 o0 0/0 0 0 €01 0 O
Positive control: EMS 600.0 pg / ml
1 100 3 0|7 6 0 9 1 O O0( 0 O
2 100 2 ol1 4 o0 §i5; 1 0 o ofj 0 1
142 200 19.0 17.0 9.5 5 0| 8 16 0 24/ 1 1 0 0] 0 1
Test anticle; 5.0 pg / mi
1 100 1 ojo 3 o0 110 0 O 0% O
2 100 . 2 ¢f3 3 0 S5/ 0o 0 o o0j0C G
| 142 2060 13.5 12.5 8.0 3 613 6 0 160 0 0 0] 0 O
' Test article: 30.0 pg /ml
1 100 i 016 2 o0 1210 0 0 010 O
2 100 4 ¢ 5 7 01513 0 0 012 O
1+2 200 233 21.5 12.5 5 (i1l 9 0 27t 3 ¢ O 02 O
Test article: 50.0 pg / mi ,
1 100 3 ol3 5 o0 121 0 0 0} ¢ O
2 100 1 o2 3 ¢ s12 ¢ 0 ¢ 0 °©
i+2 200 15.5 14.0 8.0 4 0! 5 &8 ¢ 17/ 3 0 ¢ 0] 0C O
with §9 mix
Negative control
- 1 166 4 0{2 1 6 e¢lo 1 0 0,0 O
2 100 3 00 ¢ 0 1/]0 o 0 010 O
142 200 50 2.0 0.5 7 9l 2 1+ ¢ 16 ! 0 ¢1 D O
Solvent contzol: DMSO 1 % ,
1 100 2 6}2 1 0 1ye 0 ¢ Oj0 O
2 100 1 oj¢ 0 9 60 O O 0] 0 O
142 200 3.5 2.0 0.5 3 Oof2 1 0 1{0 0 ¢ O[O0 O
Positive control: CPA 0.47 pg /m!
1 100 4 02 2 0 3,0 0 ¢ 0, 0 O
2 100 2 67 1 1 8j0 & O O0;0 O
1+2 200 115 9.5 4.5 6 0} 9 3 1 11j 0 i ¢ O] C O
Test article: 5.0 pg / ml
| 100 9 0{1 0 0 1{0 © O 0 0 ¢
2 100 3 0/1 ¢ o 0jl0 O O O, 0C O
i+2 200 3.0 1.5 0.5 3 {2 0 0 110 0 ¢ 0; 0 O©
Test anicle: 36.0 ug /mi
- 1 120 2 /3 ¢ 0 10 0 O 010 O
’ 2 100 3 0,4 0 0 2/ ¢ © ¢ 0,1 O
142 200 8.0 55 1.5 5 0} 7 0 0 3{¢ 0 O ©0fj 1 O
Test article: 50.0 ug / ml
1 100 6 03 4 0 7,909 o ¢ 211 0
2 100 1 o{4 6 O 82 O O 0} 1 O
1+2 200 18.5 16.0 8.0 7 0V 7 10 ¢ 1512 0 O 212 O
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Table 10: Structural chromosome aberrations Experiment II
with and without S9 mix; fixation interval 28 h

= o dlide  cells % aberrant cells aberrations
= - nc. scored incl excl. withex-] gaps | chromatid type |chsomosome ty other
. I - paps  gaps changes| g ig)b f d ex]ib if id exims od
» without S9 mix
Sctvent control: DMSO 1% B
- 1 100 2 ¢fo o o0 olo o 9 o(0 ©
. 2 100 1.000 1 © 6j0 0 ¢ 0} 0 O
= : 142 200" 20 0.5 00 {3 ol0 1 o0 0o 0 0 0l0 O
= Test article: 10.0 2g/ mi
i 100 i of1 2 o0 2|1 0 0 1] 4 0
2 100 4 06{0 3 0 2214 0 0 O0j0 O
1+2 200 250 2.5 16.0 s ol 1t 5 0 421 5 ¢ © 1] 4 90
with S9 mix
Solvent control: DMSO 1 %
1 109 o ol o 0o 0;j0 O 0 010 O
2 100 2 0olo o0 o0 oloe 0o @ 0;0 O
1i+2 206 1.0 0.0 0.0 2 0lo o o ¢1¢ ¢ 0 0l0C O
Test article: 300 pg/ml * =
- 1 100 e olt1 o o 0of0 O O 0} 0 O
. 2 100 3 110 9 0 ¢ejc 0 © o0fjOC O
: : 1+2 200 2.0 0.5 0.0 3 111 0o 0o 6] 0 O 0 0] 0 O

. Abbreviations: g = gap; ig = iso-gap; b = iso-break; f = fragment, if = iso-{fragment; d = Geletion; id = iso-
P s deietion;
B ma = multiple aberrations (= more than 5 events in one cell excluding 2aps)
ex = exchange; cd = chromoscimal disintegration { = pulverization)

e
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BIOMETRY

Statistical significance at the five per cent level (p < 0.05) was evaluated by means of the
chi-square test. Evaluation was performed only for cells carrying aberrations exclusive gaps.

Experiment I
Solvent control fixation S9 p-value
versus interval mix
A 1" Testgroup 5.0 pg/mi 18h - 0.061>p>0.0*
- . 00pgml  18h - 0.001>p>0.0*
® 50.0 ug/mi 18h - 0.001>p>0.0°
- ® 5.0 ug/mi i8h + 0.5>p>0.25%
- ' . 300pg/ml  18h + 0.25>p>0.01*
5_ " s00ug/ml  18h + 0.0i>p>0.001*
: " 10.0 pg/mi 28 h - 0.001>p>0.0*
‘ .« 500pg/ml  28h + 0.001>p>0.0*
Negative control versus
- Positive Conirol
EMS 600pgiml  18h - 0.001 >p>0*
- [N CPA 047pg/ml 180+ 0.01>p>0*
Experiment IT
Sclvent control fixation S9 p-value
VErsus mterval  mix
Testgroup 5.0 pg/ml 18h - 0.001>p>0.0"
® 30.6 pg/mi 12h - 0.001>p>0.0*
® 50.0 pg/mi i2h - 0.001>p>0.0¢
" 5.0 pg/ml i8h + n.c.
“ 36.9 pg/ml 18k + 0.1>p>0.05
. " 500pgml  18h  + 0.001>p>0.0¢
" 100pg/ml  28h - 0.001>p>0.0*
. . 300pg/ml  28h + 0.9>p>0.1
Negative control versus
Positive Control
EMS 600 pg/ml i8h - 0001 >p>0*
CPA 0.47 pg/mi 18h + 0.01 >p>0.001*
v n.c. = not calculated as the aberration rate is equal or lower than the control rate

® aberration rate is statistically significantly higher than the control rate
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Test Substance: FAT 40°515/A T e

Altached form 1; Result of Chromosomal Aberration Test { Experiment t; foation interval 18 h)

. < Fumber o umhet of percentage (95) of cells with sbemrations®s
Trest-  {Time] S9 | Conc.*| Numberj Polyploidy .
menl (B} | Mix ef colls gop | Chromalid thlChmabmﬂm| Total Assoses-
° pg'ml fobsesw Amon- others ment |
mont g ctb cle csb o b 4 hi
18] -1 o 100 3 0 F 0 [ q 0 2 2
B 100 | 3 0 G 0 [ [ 1=
200 ¢ ° p [ 1 r 3 3
3.0 - 0.0} 12 00) kK 00) 0.0) 0.5 1.5) & 1.5) -
’ 18] - | 1% 00 3 0 0 0 0 0 [F
00 0 0 G 0 2 3
200 4 ) 0 0 2 3
. 20 - 05} | 0.5 0.0} 0.0) 00) k o085k 10 1.5) -
- 18| - | 6006 100 2 2 [ 14 1 ) 2 16
. v 100 3 10 0 0 0 14
. 200 : [ [ 24 1 3 2 30
: 1.5 -k 2% 29k Boak o5 L.5) 19) Kk 150) k 16.5) i
W8] - | 5.0 | 100 2 2 7 y s 3 3
100 9 0 [ ] 2 ;
200 2 16 2 10 27 29
1.5 - 1.5) 1.0) 85) K 20 0.5) o) x 159 k 143) +
fTost 18] - [ 300 100 | 4 7 3 2 0 z_| 2 px
atticle 100 2 [ ] 4 1 [ 3 21 28
200 § 14 10 27 3 0 3 al 48
13.0) §. - 720) {30 K 1335k 19 0.0) 490) k205 ¥ 2490) ++
i2n 13~ 500 | 100 7 3 21 i i 3 77 9
brticle 00 2 ? 3 25 0 0 1 27 1
200 15 3 4 1 1 4 ] 54 60
(1.5 - 2.0) 3.0) ¥ 23.9) 635) Ik  05) 20) k270 ¥ 300) ++
Negative | 18] + | O . 1100 ] 0 0 o ) 1 2
ontrot 100 D o 0 0 2 2
200 2 1 0 ) 1 3 4
1.0 . 0.5) 0.5) 05k ooy b oo k o5k iS5k 20 -
[Sotvent 18] + | 1% |_100 3 0 [ 0 [ 0 0 ] 0
- chicle 160 0 [ [ 0 [ 0 [ ] [
DAMSO 200 G [ ] T 0 ° 0 )
s hd 1.8 - 0.0) 00) i 09) 00) I oo 0.9) 0.0) 0.0) -
Positive 18| + | 047 |_100 0 7 ] 0 ] 9
t 160 [ 2 4 [ 1 2 [
CPA 200 4 2 it 1 1 3 16 7
pee 200 § - 0.5) 1.0} 60) ¥ 03) 0.5} 1.5) 8.0) £.5) +
fTest 181 «| 50 | 100 [ 2 0 0 [ 1 3 3
bticle 100 [ 1 1 0 ] 0 1 1
: 200 2 0 3 1 0 [ 1 4 4
19 - 00) i 1K 05k 00) ¥ 00 05 k20 20) -
[Test 18] + | 300 | 100 [ [ [ 0 [ 0 0 0 0
‘ bticte 100 4 2 0 [ 0 3 s
' 200 3 2 ) € ° 3 5
28 - 0.0) 1.0) 0.0) 00) ¥ 00) k19 29 Kk 29%) -
ffemt W] s 500 190 | ¢ 2 [ 0 r s
bsticle 00 [ ) ) 0 0 3 4
00 2 3 ) ¢ 0 0 1 7 i0
19| - 1.5) 0.0) k3.0 0.0) 0.0) es) k39 5.0} +

Amount of 9 mix (5%); trestment time of the test substance: 4 h with S9 mix 18 and 28 h without S8 mbx; recovery time of
ceils after trestment with the test substance: 14 h and 24 h (with S9 mbx); Ro recovery without S9 mix

- * Concentration of restment - Fill in the vaiue in order to beginning with low concentrations

> Fiiin the number of cells obeerved, polyploids and cells showing structural chromosomal eberations per each piste in
Ene 142, and the total in ine 3, and the perceniage (%) of cells showing aberations in parenthesis with every
concerdiaion of trestmend. Gap(g) - Fi# In the totel value of chromatis-type and chromosome-type. Sum total {-g) - Fil 'n
mwmammﬂmmme.mhemmm&nyabmﬁiomhmeeol.cﬂcdﬁﬁhdeehs
one cefl showing aberrations. For example, if thare are two breaks and two exchanges in one cefi, calcuiate that coll as

: one showing aberrstions, one showing braaits and one cell showing exchanges.
cib: chromatid break  cle: chromatid exchange  cab: chromosme bresk  cse: chromosome exchange  others:
fragmentation etc, (encept pulverisation)

- ***  []-Fill in name of the solvent or the positive control
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CCR Project Ne.: 500811
\ ) Test Substance: FAT 40°515/A

Attached form 2: Resulls of chromosomal Abemation Test { Experiment (; fostion interval 28 h)

S| MNomberef [Nember of porcentage (95) of colls with obivations®
Conc.®| Nember] Polypleidy
efcolla gop ! Cluomstid abewration Chmagﬂ Total Aspeces.
pgiml fob A ethers purerany
ot b et csh_ £s8_ : *g
1% [ 109 2 [ = 3
. 100 2 b F
200 r ; :
200 ) - 1.5) 0.5) 290) 0.0) 0.0) 2.8) 10) ¥ 25 -
¢ 100 |_100 3 4 0
. 120 3 [ 4 ]
: 200 4 [ 2 0 ] 2% 2
- 20) | - 4.5) gk 69k 09 8.9) 45) [ 1200 k 160 +
1% |_100 3 C [ ) p 2
- [100 [ [ [ ) 2 2 p
200 4 ¢ - . € 3 4 4
20 . 20) [ 05 1 080 0.9) 0.9) 1.3) 20) 20) .
300 | 160 [ 4 13 [ ) 7 15 Fi]
100 0 20 ] ; p7) 2
200 4 35 [ ] 10 47 &9
0s) | - 2.0) 4 119 0.5) 0.0 SOy K B8k 29 ++
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CCR Project No.: 500811
Test Substance: FAT 40°515/A ",

MRmﬁdWMMT&(WH;MMWM

.. Numbes of Number of p ¢ (%) of sells with ehoralions®®
Trest- [Timg S9 | Conc.®|Nuscber| Polyploidy :
ment (k) | Mix of cells gop | Chromatid sbemation Chromesome aberrali Total Asmscrss-
pg/ml obeerv Asagas- others ment
mont E ctb cie ssb coe b H
[egative [18] - | © 100 2 2 [ 0 0 1
keontrol 190 0 0 0 ] [ )
- 200 2 ] 0 ) 1 ]
2.5 - 1.0) 0.5) 00) k00 0.0) 0.0) i 053) 1.5) .
Wﬂ ®] - 1% | 100 0 [ 0 [ [ [ 0
chicle 100 3 2 0 [ 3
150 200 4 2 0 [ 3
os 20 - 100 kK 059) 0.0) 0.0) 0.0) 0.0) 0.5) 1.5) -
Hive 18| - | 6000] 100 2 3 v 7 C ) s 16 1]
N 100 3 2 12 ) 4 18 20
1S ~ [ 200 s S ] 19 0 9 34 38
s 25 -k 15k 40) 9.5) 0.5) 0.0) 4.5) 17.9) 19,0} .
ey 18] - | 50 00 1 0 ) 4 13
bticle 00 2 2 5 ) 0 12
200 3 3 16 0 0 6 2 27
1.5 1 - 1.5) L.5) 2.0) 0.0) 0.0) 3.0) §125) 13.5) +
frest 18] - | 300 | 100 0 1 6 0 [ 2 1 ]
asticle 100 3 4 4 4 ] [ 9 25 2
200 3 5 10 25 3 1n 43 47
.51 - kK 2% 5.0) 12.5) 15) k 00) k 595k 215 ¥k 23.3) >+
Test 18f - | 0.0 | 100 2 3 3 1 0 4 ¥ 19
aeticle 100 ] 1 S 2 0 3 1 12
200 |, § 4 4 16 3 ) 7 | 28 31
25 - 200 20§ 80 1.5) &k 00) k 39 14.0) 15.5) +
Negatie [ 18] + 1 © 100 ( 4 2 [ 0 0 1 3 6
contro ’ 100 p 3 0 1 ) 0 [ 4
200 2 7 2 1 0 ) 1 4 10
(1091 - &k 39k 10K 05k 00 kK 09 05) k 200 %X  56) +
Belvent 1) + ] 1% 00 2 2 0 0 4 ¢
vehicle 00 0 [ 0 ] 0 [ 0
DASO 200 3 2 0 ) 4
oo (0.5 - 1.5) 1.0) {05 ¥ 00) 0 I 05X 20 3.5) -
Posilivg 18] + | 047 | 100 4 2 3 0 0 2 7 0
- ontrol 00 2 [ 6 0 0 3 12 3
CPA 200 4 6 8 9 ) 0 s 19 pE]
i 2.0 - k30 4.0) 45 &k  00) §{ 00) 25) K 9.9) 1.5) +
Test 18] + | S0 00 [ 1 3 0 [ 0 2 2
icte 00 ] 1 [ 0 0 [ 4
200 2 2 1 0 0 0 3 [3
1.0 - k1) 1.9) 0.5) 0.0 0.0) 00) k15 | 30 -
ot 18] + | 300 100 0 2 3 0 0 0 4 3
icle 00 2 3 4 2 [ 0 7 10
200 2 4 7 3 ] 0 1 16
19§ - 2.5) 3.9) 1.5) 0.0) 0.0) 0.5) 5.5) 8.0) +
el 18§ + | 500 | 100 0 § 3 [ 0 2 5 3 17
icle 100 4 3 [ 2 0 7 19 20
200 4 7 6 14 2 2 12 32 37
200 | - 3.5) 3.0) K 80) 1.0) 1.0) 6.0) 16.0) 18.5) +

Amount of S8 mix (5%); trestment time of the test substance: 4 h with S9 mix; 18 end 28 h without S mbg, recovery time of
cefis after trestment with the test substance: 14 h and 24 h (with S9 rilx); no racovery without S8 mix .

Concentration of treatment - Fil in the value in order to beginning with low concerdrations

thmmamm.wsmmmswmmmmww.mm
kine 142, and the totz! in ine 3, and the percentage (%) of celis showing aberrations In parenthesis with every
eonoematkmomewmm.M)-Fthtmmdmmwmmmm.Sunm(-ghFlh
mclddmmudeekmptﬁmcwhbhmonlyw.Hummnmymhmoﬂ.mmmas
mmshowkmmmm.Fuexanuph,ﬂﬂnnmmmmmwmmeeﬂ,ubuuehdoda
one showing aberrations, one ehowing bresks and one cell showing exchanges.

clb: chromatid break  ote: chromatid exchange csb: chroinosme bresk  cee: chromosome exchange  others:
fragmentation efc, (except pulverisation)

{] - Fi§ in name of the solvent or the positive control
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CCR Projoct No.: 305811
Test Substance: FAT 40'515/A

Auached form 4; Resuts of chiomosoms! Abstration Test ( Experiment U] foction intervad 28 h)

has Nembeor of  [Number of porcontage (25) of cslis with abarvations®®
Treel- [Timd SO {Conc.®] Number] Polvploidy
ment | () [Mix ef cells 520 | Chrematid shesretion | Chremooms aberration) Total Asvosse.
pg'm! jobrerv Aseoss- others et
L] ob ols sth L - 3
28] -1 1% | loo [ [ E [ 3
| 180 2 ] [ 2
200 3 3 1 4
13 - 1.3) 9.9) 2.9) 2.0) 09 ¥ 0.5) 0.5} 2.6) -
22) - f 109 ] 100 4 3 2 23
160 3 4 { 7 4 { 3 23 27
200 4 5 R § 5 & 50
. 20§ - 29k o5k 189k 23 03} kK 48k 229k 230 -
281 + | 1% 100 0 [ 0 0 0 0 D 0 b
' 100 Y 9 [ 0 D D 0 2
200 3 [] .0 0 ] D 0 2
0.5) - 0) ¥ __99) 90) K 0.0) 00) k 06) 0.0) 1.0} -
21+ ]300 100 [] { [
100 ) { ]
200 0 { 4
00} | - 19k 0k 6ok 00 0.0) 00) i esp k20 -
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CCR Project No.: 500811 .
Test Substance: FAT 40°515/A 9

Repost of Results of Chromosomal Aberration Test Report in Cuitured Mamrmatlian Cells
(V79) -

1. Genera! items

Name of the new chemical %
substance IUPAC
nomenclature
QOther name Molecular vieight
. | Appearance at ordinary
¢ : room temperature
Structural formula or rational Stability
method, in case both are Physico- Melting point °C
unknown) chemical
Ci,Hi:NOsCI properties Boiling point °C
Vapour pressure
Purity of the new chemical Wt % Partition coefficient °C
substance tested
Solubility
Name and concentration of Wt %% Degree of solubility Water
impurities ’
DMSO
Ethanol
Others
( )

{Remarks] Because physicochemical properties are reference materials, fill in spaces (o extent possible
“Stability” - Fill in the stability for water, other solvents, heat, light, etc.

"Vapor pressure” - Fill in the vapor pressure of the test substance at 25 °C

* Partition coefficient” Fill in the value, the temperature used and the name of the solvent used for
the measurement

4. "Solubility” - Fill in such information as water-soluble, soluble in oil

5. "Degree of solubility” - Fill in the solubility at 25 °C for each solvent

BTS2 - R
~ e L -l -
v .__»,_rv 7 « T

W

2. Kind of a Cell Line - Culture condition

Name of cell line | V79 cells Obtained from LMP Darmstadt
Daie obtained April 21, 1987
Species Chinese Hamster
Culiure medium | MEM Manufacturer Seromed, D-12247 Betlin
Serum Fetal Calf Serum 10 % Manufacturer (Lot No.)
Boehringer Mannheim (147 18402)
Date obtained December 12, 1994 D-68261
Mannheiin,.
Doubling Time {12-16h Freezing condition _at -196°C in liquid nitrogen
Passage No. for each experiment a freshly | Culture Vessel Plastic flask
thawed celf batch will be used | condition 80 cm®
Number of chro- 22 Temperatre 37°C
mosomes (mode)
CO, 45%
Remarks
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.y . CCR Project No.: 500811
L Test Substance: FAT 40°515/A

3. S9 Mix

(1) Source of S (encircle the applicable number and fiil in the relevant entries)

1. Made¢ in house o Prepared on December 19, 1995 {date;
Supglier 5]
2. Purchasé” Prepared on {date)
Purchased on {date)
Lot No.

(2) Storage temperature, etc. of S9
{ Storage temperature | - 80 °C | Name and medel of storage apparatus___| GFL Type 6475} |

(3) Preparation of S9 (if purchased material, fill in spaces to extent possible)

Animat used Inducing substance
Species, Strain | Wistar rats, Hanlbsn | Name Aroclor 1254
Sex male Administration method i. ». injection
| Age (in weeks) | 8-12 weeks Adeninistration period single dose of 500 mg/kg b.w.
Weight 220-320g and amount (mg/kg-weight) | 5 days prior 10 S9 preparation
{4) Composition of S9 Mix
. Censtituents Amount in 1 ml S9 Conslituents Amount in 1 m] §9 Mix
Pt T Mix
: ' S9 0.57 mi NADPH / pmol
| MzCl2 8 pmol NADH / pmol
KOl 33 pmol MNa-phosphate buffer (pH 100 pmol
7.45
Glucose-G-phosphate| 5  pmol Others: NADP 4 umol

(5) Treatment condition of S9 Mix {encircle the applicable number and fill in the relevant

entries) .
1. Plate method o 2. Floaiing cell method o
Amount of $9 mix 5% /
(Concentration)
Amount of S9 protein 0.75 mg/m! /
{Final concentration)
Treatment time 4h /
Culture time after treatment with test 14 and 24 h, respectively /
substance
Remarks
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CCR Project No.: 500811 .
Test Substance: FAT 40°515/A ,,

4. Cell Growth Inhibition Test / Cell Metabolism (XTT Assay)

(1) Test condition and preparation of the solution of the test substance

Period of from April 11, 1995 1o April 12, 1995
experiment ' X
- without metabolic with metabolic activation
activation
Cell Number of seeded cells | approx. 2 x 10°cells/well approx. 2 x 10° cells/well
Days after initiation of 1 day 1 day
cult. »
t Form 96 weil plate 96 well plate
Size surface:0.32 cm’;, volume: | surface:0.32 cm®; volume:
380 pl 380l
Plate Manufacturer Greiner D-72632 Greiner D-72632
Frickenhausen Frickenhausen
Number of plates for each |8 8
concentiation
Volume of culiure 100 ulfwell 100 pl/well
medium
Kind of solvent DMSO DMSO
Concentration of the
original
solution of the test article | 20.0 mg/mi 20.0 mg/ml
Preparation of | Amount of the test article | 240 mg 240 mg
solution of the Volume of the solvent 12 md 12 ml
test article Condition of the solution |dissolved @ suspended o |dissolved @ suspended o
) ‘ of the test article others: others: -
A BB (encircle)
Time afler preparation 10 - 15 minutes 10 - 15 minuies
Method of preservation | not preserved not preserved
Method of sterilization sterile filtration sterile filtration
Treatment of the | Added volume of the DMSO: 1 % in culture DMSO: 1 % in culture
test article prepared solution medium medium
Period of treatment 20h 4h
Added volume of $9 Mix 0.25 mi/chamber
Method of Cytotoxicity Estirmation The XTT-assay is based on the cleavage of the yellow
tetrazolium sait XTT to form an orange formazan dye by
hydrogenase activity in active mitochondria. 18 -20h
after treatment with the test article the XTT-assay was
initiated by adding a mixture of XTT-labeling reagent
with an electron coupling reagent (PMS). After 4 hof
incubation the absorbtion was read at 450 nm (690 am
reference) using an ELISA reader (SLT, Labinstruments
Austria, A-5082 Grodig). The viabilities of the cells were
calculated as percentages of the solvent controls and
reporied tabularly.
Remarks I |
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CCR. Project No.: 540811
Test Substance: FAT 40'S15/A

(2) XTT-absorbtion, percentage of viable cells

Concentration XTT-absorption percentage of viable cells*
(ng/ml) (OD 450/690 nm mean + SD) relative to the solvent
control
without metabolic Blank 0.168 £0.010 -
activation system Negative control 1.197 £ 0.054 109.20
Solvent (MEM) 1.118 £0.101 1¢0.00
1.0 1.121 £0.080 101.12
30 1.098 +.0.065 98.66
: 6.0 1.147 £0.061 103.86
16.0 1.068 £ 0.065 95.46
30.0 1.082 £ 0.098 96.52
60.0 0.854 £ 0.101 72.80
100.0 0.710 £ 0.055 57.46
200.0 0.956 3: 0.040 83.60
without metabolic Blank 0.186 £0.940
activation system | Negative control 1.503 £0.172 101.37
Solvent (MEM) 1.485 +0.104 160.00
10 1.446 1+ 0.103 96.94
3.0 1.414 £0.051 94.49
6.9 1.311 £0.079 86.62
10.0 1.362 £ 0.203 90.51
30.0 1.015+£0.114 63.76
60.0 0.974 £ 0.089 60.62
100.0 0.529 £ 0.056 26.41
200.5 0.549 £ 0.039 27.90

& = corrected for biank
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CCR Project No.: 500811 o
Test Substance: FAT 40°515/A 4

5. Chromosomal aberration test

(1) Test condition and preparation of the solution of the test article in experiment I

Period of from May 10, 1995 to June 20, 1995
experiment - e
- without metabolic activation | with metabolic activation™
Cell Number of seeded cclls between 1.0 - 6.0 x 10° between 1.0 - 6.0 x 10°
celis/chamber cells/chamber
Days afier initiation of cult. | 48 hours 48 hours
Form Quadriperm dishes Quadriperm dishes
Sizet - 4 chambers/dish: 4 chambers/dish:
- 76 x 26 mm each 76 x 26 mm each
Plate Manufacturer Heraeus D-63450 Hanau Heraeus D-63450 Hanau
Number of chambers for 4 4
each concentration
Volume of culture medium | 5 ml/chamber 5 mi/chamber
Kind of solvent DMSO DMSO
Concentration of the
original
solution of the test subst 20.0 mg/ml 20.0 mg/mi
Preparation | Amount of the test article | 240 mg 240 mg
of
solution of | Volume of the solvent 12 ml 12ml
the

test article | Condition of the solution of | dissoived & suspended o dissolved o  suspended o

the test asticle (encircle) others: others: -
it Time after preparation 10 - 15 minutes 10 - 15 minutes
""" T Method of preservation not preserved not preserved
Method of sterilization sterile filtration sterile filtration
Treatment | Added volume of the DMSO: 1 % in culture DMSO: | % in culture
of the test | prepared solution medium medium
article 5 mi culture medium/flask 5 ml culture medium/flask
Period of treatment 18h,28h 4h
Added volume of S7 Mix 0.25 mi/chamber
Mitotic Name colcemide colcemide
inhibitor | Concentration 0.2 pg/ml 0.2 ug/ml
Period of treatment 25h 2.5h
Method of cell preparation, fixation and | Preparation of cultures was done as follows:
straini~o Colcemide: 2.5 h before preparation

. Treaiment of the celis with hypotonic solution {0.4 % KC1)
. for 20 min. (37° C); fixation with methanol: glacial acetic
acid 3+1; preparation of methaphases by flame spreading on
the microscope slides; staining with giemsa;

determination of the mitotic index by scoring of 1000 cells
per slide

Remarks Cells were seeded on sterilized microscopic slides in Quadriperm dishes (4

- chambers/dish). Preparation and spreading of the metaphases was done on the slides on
which the cells were seeded.

{Note] "Method of cell preparation” - Fill in the method of sample preparation (method of preparation,
fixation. staining, determination).
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CCR Project Mo.: 500811
¢ Test Substance: FAT 40°515/A

(2) Rate of mitetic activity

The mitotic activity in negative control group is 100 %, and fill in the descending order of the
test article; experiment I

fixation intesrva! | Concentration of the test mitotic activity (%)
= (h) articie (20.0 mg/ml ) -~

without metabolic 18 solvent control DMSO 100.0
activalion system 5.0 81.8

30.0 259

50.0 17.0
with metabolic . |- 18 soivent contro] DMSO 100.0
activation system . 5.0 120.9

30.0 114.9

50.0 106.0
without metabolic 28 solvent contrel DMSO 100.0
activation system 10.0 80.3
with metabolic 28 solvent control DMSO 100.0
activation system 50.0 21.2

(3) Test results of experiment i
Test results are shown on the attached forms 1 and 2.

Eir;-t‘s""‘:. . e
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CCR Project No.: 500811 .
Test Substance: FAT 40°515/A - 4

(4) Test condition and preparation of the solution of the test article in experiment ki

Period of from May 31,1995 to July 26, 1995
experiment
) without metabolic activation ] with metabolic activation
Cell ~ | Number of seeded cells between 1.0 - 6.0 x 10° between 1.0 -6.0x 10° -
cells/chamber cells/chamber
Days afier initiation of cult. | 48 hours 48 houts
Form Quadriperm dishes Quadriperm dishes
Size 4 chambers/dish: 4 chambers/dish:
L 76 x 26 mm each 76 x 26 mm each
Plate Manufacturer Heraeus D-63450 Hanau Herzeus D-63450 Hanau
Number of chambers for 4 , 4
each concentration
Volume of culture medium 1 5 mi/chamber S ml/chamber
Kind of solvent DMSO DMSO
Concentration of the
original
solution of the fest subst 10.0 mg/mi 10.0 mg/ml
Preparation | Amount of the test article | 200 mg 200 mg
of
solution of | Volume of the solvemt 10 ml 10 ml
the -
test article | Condition of the solution of | dissolved @ suspended o dissoived o suspended o
the test article (encircle) others: others: -
Time afler preparation 10 - 15 minutes 10 - 15 minutes
L Method of preservation not preserved not preserved
R sy Method of sterilization stetile filization sterile filtration
Treatment | Added volume of the DMSO: 1 % in culture DMSO: 1 % in culture
of the test | prepared solution medium 7777 5 ml culture medium 7777 5 ml culture
article medium/flask medium/flask
Pericd of treatment 18h 28h 4h
Added volume of S9 Mix ¢/ 0.25 ml/chamber
Mitetic lame colcemmide coicemide
inhibitor Concenisation 0.2 pg/ml 0.2 pa/mi
; Period of treatment 25h 25h
| Method of cell preparation, fixation and | Preparation of cultures was done as follows:
straining Colcemide: 2.5 h before preparation
Treatment of the cells with hypotoniz solution (0.4 % KCI)
for 20 min. (37° C); fixation with methanol: glacial acetic
acid 3+1; preparation of methaphases by flame spreading on
the microscope siides: staining with giemsa:
determination of the mitotic index by scoring of 1000 cells
per slide
Remarks Celis were seeded on sterilized microscopic slides in Quadriperm dishes (4
chambers/dish). Preparation and spreading of the metaphases was done on the slides on
which the cells were seeded.

[Note] “Method of cell preparation” - Fill in the method of sample preparation {method of preparation,
fixation, staining, delermination).
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* CCR Project No.: 500811
. Test Subsizice: FAT 40°515/A

- {5) Rate of miiotic !ctmty
. (The mitotic activity in negative control group is 160 '/o, and fill in the descending crder of

the test article; experiment I

. fixation interval Concentration of the test mitotic activity { %),
. - : - (h) article ( 10.0 mg/mi ) "
- without metabolic 18 solvent control DMSO 100.G
activation system 5.0 78.7
. 30.0 39.7
. 50.0- 33.7
- with metabolic | i8 solvent control DMSO 100.0
activaticn system | 5.0 93.5
| 0.0 116.8
50.0 39.1
. without metabolic 28 solvent contrel DMSO 100.0
- activation system 10.0 52.8
] with meiabolic 28 solvent control DMSQ 160.0
- activation system 36.0 125.7

(6) Test results of experiment Ii
Test results are shown on the attached forms 3 and 4.

pa e -~
T O L i
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CCR Project No.: 500811
Test Substance: FAT 40°515/A T,

(7) Judgement of the resulits

| Judgement (encircle one) | positive 0 negative o
. | Reason for judgement
D20 - value* Metabolic activation Experiment 1, 18 h: -~
0.018 mg/mi (with §9 mix) witho withoute Experiment I, 28 h:
0.055 mg/ml (without S9 mix) Experiment I1, 18 h
Experiment [i, 28 h:

* {oncentration (mglml) of the test article where 2C % metgphases show structural chromosome
aberrations. o

(8) Referential matters

In conclusion, it can be staied that in the study described and under the ¢xperimental conditions
reported, the test article FAT 40'515/A induced reproducibly structural chromosomal aberrations in the

V79 cells (Chinese hamster cell line).
[Remark| “Referential matters” - Fill in the view etc. of the Study Director on the test results.

6. Others
Tesiing institution Name CCR Cytotest Cell Research GmbH & Co. KG
GF A gl i Address in den Leppsteinswiesen 19; D-64380 RoBdorf
‘ o F.R.G.; Tel. 06154 /807-0
Study Director Name / Title Dr. Andreas Czich
Test dates fiom: Fcbruary 23, 1995 to: August 03, 1995

i
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