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INTRODUCTION

PROTEASE P is an enzyme developed for food industry use by Amano Pharmaceutical Co.,
Lid. The purpose of this study was to examine the clastogenicity potential of PROTEASE P
in cultured Chinese Hamster Cells.

This study was performed in accordance with the Guidelines for Toxicity Studies Required to
Manufacture (Import) Drugs (Notification No. 24 of the Pharmaceutical Affairs Bureau,
Ministry of Health and Welfare, J apan, effective September 11, 1989), OECD Guidelines for
Testing of Chemicals (1987), and the Methods for the Determination of Physico-Chemical
Properties, Toxicity and Ecotoxicity (Annex V to directive 79/831/EEC., 1989). Date of
initiation of Dose Finding Test was on December 7, 1993, and date of completion of
Chromosomal Aberration Observation on J anuary 24, 1994,

The study was conducted between December 6, 1993 and Fcbruziry 14, 1994.

Testing Facility: SHIN NIPPON BIOMEDICAL LABORATORIES, LTD.
2438 Miyanoura, Yoshida, Kagoshima 891-13, Japan
TEL: (0992) 94-2600 FAX: (0992) 94-3619
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TATEMENT

Study Title: A CHROMOSOMAL ABERRATION TEST OF PROTEASE P
IN CULTURED CHINESE HAMSTER CELLS

Study Number: SBL 34-00

We, the undersigned, hereby state that the study was performed in accordance with the Good
Laboratory Practice Regulations (Notification No. 313 of the Pharmaceutical Affairs Bureau,
Ministry of Health and Welfare, Japan, effective March 31, 1982 and Notification No. 776,
partially amended as of October 1, 1983), the Amendment to Regulations of Drug GLP and
Inspection (Notification No. 870 of the Pharmaceutical Affairs Bureau, Ministry of Health and
Welfare, Japan, effective October 5, 1988), the Guidelines for Toxicity Studies Required to
Manufacture (Import) Drugs (Notification No. 24 of the Pharmaceutical Affairs Bureau,
Ministry of Health and Welfare, Japan, effective September 11, 1989), OECD Guidelines for
Testing of Chemicals (1983), and the Methods for the Determination of Physico-Chemical
Properties, Toxicity and Ecotoxicity (Annex V to directive 79/83 1/EEC., 1984).

We further warrant that there were no unexpected conditions that may have had an adverse effect
on the study, and no significant deviations from the approved protocol.
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QAU Statement

Study Title: A CHROMOSOMAL ABERRATION TEST OF PROTEASE P
IN CULTURED CHINESE HAMSTER CELLS

Study Number: SBL 34-00

I, the undersigned, hereby state that the study was performed in accordance with the
Good Laboratory Practice Regulations (Notification No. 313 of the Pharmaceutical Affairs
Bureau, Ministry of Health and Welfare, Japan, effective March 31, 1982 and Notification No.
776, partially amended as of October 1, 1983), the Amendment to Regulations of Drug GLP and
Inspection (Notification No. 870 of the Pharmaceutical Affairs Bureau, Ministry of Health and
Welfare, Japan, effective October 5, 1988), the Guidelines for Toxicity Studies Required to
Manufacture (Import) Drugs (Notification No. 24 of the Pharmaceutical A ffairs Bureau, Ministry
of Health and Welfare, Japan, effective September 11, 1989), OECD Guidelines for Testing of

Chemicals (1983), and the Methods for the Determination of Physico-Chemical Properties,
Toxicity and Ecotoxicity (Annex V to directive 79/831/EEC.,, 1984).

I further warrant that there were no unexpected conditions that may have had an adverse
effect on the study, and no significant deviations from the approved protocol.
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The records and specimens are stored for 7 years in the Archives of Shin Nippon Biomedical
Laboratories, Ltd.
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ARY

In order to evaluate the clastogenicity potential of PROTEASE P, CHL/IU cells, which were
derived from the lungs of newborn female Chinese Hamsters, were exposed in vitro to
PROTEASE P, using the direct method test (22-hour and 46-hour treatments) and the metabolic
activation method test (with and without S 9 Mix). The dose levels of PROTEASE P used in the
Chromosomal Aberration Test were 19.5, 39.1, 78.1 and 156.3 ptg/ml (Direct method test: 22-
hour treatment); 4.9, 9.8, 19.5 and 39.1 pg/ml (Direct method test: 46-hour treatment); 78.1,
156.3, 312.5 and 625 pg/ml [Metabolic activation method test: with S 9 Mix (recovery time 16
hours) and without S 9 Mix (recovery time 16 hours)]; and 78.1, 156.3, 312.5 and 625 pg/ml
[Metabolic activation method test: with S 9 Mix (recovery time 40 hours) and without S 9 Mix
(recovery time 40 hours)].

In the direct method test, no significant difference was noted in the average frequencies of
structural aberrations or polyploidy between the test article treated groups and the control group.

In the metabolic activation method test, no significant difference was noted in the average
frequencies of structural aberrations or polyploidy between the results of the metabolic activation
method test with S 9 Mix and the results of the metabolic activation method test without'S 9
Mix. Further, in the metabolic activation method test, no significant difference was noted in the
average frequencies of structural aberrations or polyploidy between the test article treated groups
and the control group.

Under the study conditions, the results clearly indicate that PROTEASE P is not clastogenic to the
CHL/IU cell line.



D ION

PROTEASE P is a enzyme in food industry use under development by Amano Pharmaceutical
Co., Ltd. The purpose of this study was to examine the clastogenicity potential of PROTEASE
P in cultured Chinese Hamster Cells.

This study was performed in accordance with the Guidelines for Toxicity Studies Required to
Manufacture (Import) Drugs (Notification No. 24 of the Pharmaceutical Affairs Bureau, Ministry
of Health and Welfare, Japan, effective September 11, 1989), OECD Guidelines for Testing of
Chemicals (1983), and the Methods for the Determination of Physico-Chemical Properties,
Toxicity and Ecotoxicity (Annex V to directive 79/831/EEC., 1984). Date of initiation of Dose
Finding Test was on December 7, 1993, and date of completion of Chromosomal Aberration

Observation on January 24, 1994.

The study was conducted between December 6, 1993 and February 14, 1994.
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MATERIALS AND METHODS

TEST ARTICLE

The test article, PROTEASE P (Lot No.: PZR08524), was supplied by Amano
Pharmaceutical Co., Ltd. on October 14, 1993. Protease activity of PROTEASE P was
999000 u/g under the condition of pH 8.0B, and loss on drying was 6.80%.
PROTEASE P was stored at room temperature (20 £ 4°C) in Shin Nippon Biomedical
Laboratories, Ltd. Test Article Storage Room.

PREPARATION OF TEST ARTICLE

The test article amount necessary for the high dose level was first weighed out, and the
high dose level solutions were prepared by mixing the test article with appropriate
amounts of saline solution (Lot No. 3E88N, Otsuka Pharmaceutical Factory, Inc.). The
other dose levels were prepared by sequential-multiple dilution (common ratio of 2) of
the high dose level solutions with appropriate amounts of saline solution. The
preparation of high dose level solutions and the sequential-multiple dilutions were
performed immediately prior to use. The test article solutions were stored in an ice water
bath immediately prior to use, and were used within 30 minutes after the preparation.
Confirmation of the stability and the concentration of the test article was performed by
Amano Pharmaceutical Co., Ltd.(Appendix 1).

CONTROL SUBSTANCES

A saline solution was used as the negative control. In the direct method test, Mitomycin
C (MMC, Lot No. TWK1373, Wako Pure Chemical Industries, Ltd.) was used as the
positive control. In the metabolic activation method test, Benzo(a)pyrene (B(a)P, Lot
No. ECF6942, purity of 98%, Wako Pure Chemical Industries, Ltd.) was used as the
positive control. |

CULTURED CELL LINE
CHL/IU (Passage number: 14), which was derived from the lungs of newborn female
Chinese Hamsters, was bought from the Division of Laboratory Products, Dai Nippon
Pharmaceutical Co., Ltd. on September 1, 1992. The cell line was cultured (Passage
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number: 15) and then stored frozen in a freezer (MDF-290AT, Sanyo) set at —80°C in the
Mutagenicity Testing Facility.

CULTURE MEDIUM :

The culture medium was prepared by mixing 9.5 g Eagles' MEM powder (Cont. No.
60K1214, Gibco Laboratories), 2.2 g NaHCO3 and 1000 ml distilled water. After
adjusting to pH 7.2 with 0.1 N HCI, the MEM was sterilized using a 0.2 pum filter (Lot
No. 114924: Iwaki). The 10% CS-MEM was then prepared by mixing 900 ml of
sterilized MEM and 100 ml of calf serum (CS, Cont. No. 34P7216, Gibco
Laboratories), which was inactivated at 56°C for 30 minutes.

PREPARATION OF S 9 MIX

In the metabolic activation method, S 9 Mix as the metabolic activation system, which
consisted mainly of a preparation (S 9) from rat liver homogenate, was prepared in an ice
water bath immediately prior to use. Composition was as shown in the table below. S 9
(Lot No.: RAA-300, Production date: October 15, 1993, Kikkoman) was prepared from
the livers of male rats (SD strain, 7 weeks old, body weight 190-218 g) that had been
injected intraperitoneally with phcriobarbital and 5,6-benzoflavone to induce drug
metabolizing enzymes.

Composition of S 9 Mix per 10 ml:

Component Amount
S9 | 3 ml
20 mM HEPES (pH 7.2) 2 ml
50 mM MgCl, - 1ml
330 mM KCl1 1 ml
50 mM G-6-P (Lot No. 115104, Oriental Yeast Co., Ltd.) 1ml
40 mM NADP (Lot No. 040009, Oriental Yeast Co., Litd.) 1 ml

Distilled water 1ml
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CULTURE CONDITION
Cultures were incubated in a humidified incubator set at 37°C, and in an atmosphere
containing 5% COs,.

EXPERIMENTAL DESIGN

In accordance with Ishidate's testing methods!):2), the MHW Guideline and the EEC
Guideline, the Dose Finding Test and the Chromosomal Aberration Test were performed
using the direct and the metabolic activation methods by means of the plate method.
The incubation time was estimated to be 22 hours, because the sampling time was 1.5
cell cycles from beginning of treatment in accordance with EC guideline. 0.11 ml of the
test article solution, the negative control solution or the positive control solution (the
direct method: MMC) was added per 1.0 ml of culture medium. 0.005 ml of the
positive control solution (the metabolic activation method: B(a)P) was added per 1.0 ml
culture medinm.

DOSE FINDING TEST
A. Preliminary Test 1
The dose levels for the Chromosomal Aberration Test were selected based on the
results of the Dose Finding Test using mitogenesis inhibition as the indicator. The
Preliminary Test I used 2 plastic petri dishes (diameter of 6 cm) per dose level. The
CHL cells were seeded (inoculated) at approximately 2 x 104 cells per petri dish in
5 ml of culture medium. After 72 hours of incubation, the Preliminary Test I was
initiated as follows:
1. Direct Method Test
0.55 ml of the test article solution at the dose levels of 78.1, 156.3, 312.5, 625,
1250, 2500 and 5000 pg/ml or 0.55 ml of the negative control was added to petri
dishes that were then incubated for either 22 or 46 hours. Two hours before the
termination of the 22-hour or 46-hour incubation treatment, 0.1 pg/ml (final
concentration) of Colcemid (Control No. 21K3011, Gibco) was added and
incubation continued for the remaining 2 hours.

2. Metabolic Activation Method Test
With § 9 Mix: Exactly 2.5 ml of the culture medium was removed from the petri
dishes. S 9 Mix (0.575 ml) was added to the cells and the culture medium



remaining in the petri dishes. 0.343 ml of the test article solution at the dose
levels of 78.1, 156.3, 312.5, 625, 1250, 2500 and 5000 pg/ml or 0.343 ml of
the negative control was added to the petri dishes, and incubation continued for
6 hours. After these 6 hours of incubation, the reaction mixture (culture medium
and test article solution or negative control) was poured out of the petri dishes.
The cells were washed with saline solution, 5 ml of fresh culture medium was
added to the cells, and incubation continued for an additional 16 or 40 hours.
Two hours before the termination of this 16-hour or 40-hour incubation
treatment, 0.1 pg/ml (final concentration) of Colcemid (Control No. 21K3011,

Gibco) was added and incubation continued for the remaining 2 hours.

Without S 9 Mix: Exactly 2.5 ml of the culture medium was removed from the
petri dishes. Fresh culture medium (0.575 ml) was added to the cells and the
culture medium remaining in the petri dishes. 0.343 ml of the test article solution
at the dose levels of 78.1, 156.3, 312.5, 625, 1250, 2500 and 5000 pg/ml or
0.343 ml of the negative control was added the petri dishes, and incubation
continued for 6 hours. After these 6 hours of incubation, the culture mixture
(culture medium and test article solution or negative control) was poured out of
the petri dishes. The cells were washed with saline solution, 5 ml of fresh
culture medium was added to the cells, and incubation continued for an additional
16 or 40 hours. Two hours before the termination of this 16-hour or 40-hour
incubation treatment, 0.1 pg/ml (final concentration) of Colcemid (Control No.
21K3011, Gibco) was added and incubation continued for the remaining 2

hours.

B. Preliminary Test IT

It was not possible to determine the mitotic index at the dose levels used for the direct
method test (46-hour treatment) in Preliminary Test I, because of the cytotoxicity
caused by the test article. Therefore, the direct method test (46-hour treatment) was
reperformed in Preliminary Test II using the doses of 0, 2.4, 4.9, 9.8, 19.5, 39.1,
78.1 and 156.3 pg/ml. Preliminary Test II used 2 plastic petri dishes (diameter of 6
cm) per dose level. The CHL cells were seeded (inoculated) at approximately 2 x
104 cells per petri dish in 5 ml of culture medium. After 72 hours of incubation, the
Prelimindry Test IT was initiated as follows:



0.55 ml of the test article solution at the dose levels of 0, 2.4, 4.9, 9.8, 19.5, 39.1,

- 78.1 and 156.3 pg/ml or 0.55 ml of the negative control was added to the petri
dishes that were then incubated for 46 hours. Two hours before the termination of
the 46-hour incubation treatment, 0.1 pg/ml (final concentration) of Colcemid
(Control No. 21K3011, Gibco) was added and incubation continued for the
remaining 2 hours.

C. Chrom ion
After the final incubation treatment, the cells were harvested using trypsinization
(0.25% trypsin solution) and put into test tubes. The cells were centrifuged at 1000
r.p.m. for 5 minutes and the supernatant removed, leaving only the cells in the test
tube. Approximately 5 ml of hypotonic potassium chloride (0.075 M) was added to
swell the cells. The cells were incubated for 20 minutes in a 37°C water bath. The
hypotonic solution was then replaced with a cooled fixative solution (3:1 mixture of
methanol and glacial acetic acid). The cells were centrifuged at 1000 r.p.m. for 5
minutes. After the supernatant was removed, 4 ml of the fixation solution was
added. This fixation, centrifugation, supernatant removal process was repeated 4
times. Thereafter, one drop of fixed cells from the slightly turbid solution of
prepared suspended cells was placed onto a clean glass slide (2 slides per dose)
positioned on a table and allowed to dry over night. The cells were then stained with
3.0% Giemsa staining solution (pH 6.8) for 15 minutes, rinsed in water and allowed

to dry.

D. Conclusion of the Dose Finding Test

The number of metaphase cells in one thousand cells was counted per slide. After
the ratio [the mitotic index (%)] of the number of metaphase cells in the test article
treated groups to the number of metaphase cells in the negative control groups was
calculated, the concentrations producing 50% mitogenesis inhibition were estimated.
The results of the Dose Finding Test are shown in Tables 1 and Fig. 1. The
concentrations inducing 50% growth inhibition were estimated to be 100 pg/ml
(Direct method test: 22-hour treatment); 17 pg/ml (Direct method test: 46-hour
treatment); 520 pg/ml [Metabolic activation method test: with S 9 Mix (recovery time
16 hours)]; 980 pg/ml [Metabolic activation method test: with S 9 Mix (recovery
time 40 hours)]; 610 pg/ml [Metabolic activation method test: without S 9 Mix
(recovery time 16 hours)]; and 1100 pg/ml [Metabolic activation method test: with

S 9 Mix (recovery time 40 hours)].



X.

Based on the results of the Dose Finding Test, the dose levels selected for the

. Chromosomal Aberration Test were 19.5, 39.1, 78.1 and 156.3 pg/ml (Direct

method test: 22-hour treatment); 4.9, 9.8, 19.5 and 39.1 pg/ml (Direct method test:
46-hour treatment); 78.1, 156.3, 312.5 and 625 p1g/ml [Metabolic activation method
test: with S 9 Mix (recovery time 16 hours) and without S 9 Mix (recovery time 16

hours)]; and 312.5, 625, 1250 and 2500 pg/ml [Metabolic activation method test:

with § 9 Mix (recovery time 40 hours) and without S 9 Mix (recovery time

40 hours)].

CHROMOSOMAL ABERRATION TEST-13)4).5).6)
A. Test Procedure

This test used 2 plastic petri dishes per dose, each with a diameter of 6 cm. The CHL

cells were seeded (inoculated) at approximately 2 x 104 cells per petri dish in 5 ml of
culture medium, and the Chromosomal Aberration Test-1 was performed as follows:
1. Direct Method ‘

After an initial 72 hours of incubation, 0.55 ml of the test article solution (at the
established dose levels), the negative control or the positive control solution was
added to the petri dishes which were then incubated for 22 hours. Two hours
before the termination of the 22-hour incubation treatment, 0.1 pg/ml (final
concentration) of Colcemid (Control No. 21K3011, Gibco) was added and
incubation continued for the remaining 2 hours.

2. Metabolic Activation Method Test with S 9 Mix

After an initial 72 hours of incubation, 2.5 ml of culture medium was removed
from the petri dishes. S 9 Mix (0.575 ml), at a final concentration of 5%, was
added to the cells and the culture medium remaining in the petri dishes (2.5 ml).
0.343 ml of the test article solution (at the established dose levels) or 0.343 ml of
the negative control was added to the petri dishes, and incubation continued for
6 hours. The positive control culture consisted of 2.5 ml of culture medium,
0.5 ml of § 9 Mix and 0.015 ml of the positive control solution. After these
6 hours of incubation, the reaction mixture (S 9 Mix, culture medium, and test
article solution, negative control, or positive control) was poured out of the petri
dishes. The cells were washed with physiological saline, 5 ml of fresh culture
medium was added to the cells, and incubation continued for an additional
16 hours. Two hours before the termination of this 16-hour incubation treatment,



0.1 pg/ml (final concentration) of Colcemid (Control No. 21K3011, Gibco) was

added and incubation continued for the remaining 2 hours.

3. Metabolic Activation Method Test without S 9 Mix

After an initial 72 hours of incubation, 2.5 ml of culture medium was removed
from the petri dishes. Fresh culture medium (0.575 ml) was added to the cells and
the culture medium remaining in the petri dishes (2.5 ml). 0.343 ml of the test
article solution (at the established dose levels) or 0.343 ml of the negative control
was added to the petri dishes, and incubation continued for 6 hours. The positive
control culture consisted of 2.5 ml of culture medium, 0.5 ml of fresh culture
medium and 0.015 ml of the positive control solution. After these 6 hours of
incubation, the culture mixture (culture medium and test article solution, negative
control, or positive control) was poured out of the petri dishes. The cells were
washed with physiological saline, 5 ml of fresh culture medium was added to the
cells, and incubation continued for an additional 16 hours. Two hours before the
termination of this 16-hour incubation treatment, 0.1 pLg/ml (final concentration) of
Colcemid (Control No. 21K3011, Gibco) was added and incubation continued for
the remaining 2 hours.

B. Chromosome Preparation

After the final incubation treatment, the cells were harvested using trypsinization
(0.25% trypsin solution) and put into test tubes. The cells were centrifuged at
1000 r.p.m. for 5 minutes and the supernatant removed, leaving only the cells in the
test tube. Approximately 5 ml of hypotonic potassium chloride (0.075 M) was added
to swell the cells. The cells were incubated for 20 minutes in a 37°C water bath. The
hypotonic solution was then replaced with a cooled fixative solution (3:1 mixture of
methanol and glacial acetic acid). The cells were centrifuged at 1000 r.p.m. for
5 minutes. After the supernatant was removed, 4 ml of the fixation solution was
added. This fixation, centrifugation, supernatant removal process was repeated
4 times. Thereafter, one drop of fixed cells from the slightly turbid solution of
prepared suspended cells was placed onto a clean glass slide (2 slides per dose)
positioned on a table and allowed to dry over night. The cells were then stained with
3.0% Giemsa staining solution (pH 6.8) for 15 minutes, rinsed in water and allowed
to dry. Each slide was labeled with the study number and a code which identifies the
test or control article, the dose level and the culture method.
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CHROMOSOMAL ABERRATION TEST-2 3)4).5).6)
As the results of Chromosomal Aberration Test-1 were negative, the Chromosomal
Aberration Test-2 was performed as follows:
A. Test Procedure
This test used 2 plastic petri dishes per dose, each with a diameter of 6 cm. The CHL
cells were seeded (inoculated) at approximately 2 x 104 cells per petri dish in 5 ml of
culture medium, and the Chromosomal Aberration Test-2 was performed as follows:
1. Direct Method Test
After an initial 72 hours of incubation, 0.55 ml of the test article solution (at the
established dose levels), the negative control or the positive control solution was
added to the petri dishes which were then incubated for 46 hours. Two hours
before the termination of the 46-hour incubation treatment, 0.1 pg/ml (final
concentration) of Colcemid (Control No. 21K3011, Gibco) was added and
incubation continued for the remaining 2 hours.

2. Metabolic Activation Method Test with S 9 Mix

After an initial 72 hours of incubation, 2.5 ml of culture medium was removed
from the petri dishes. S 9 Mix (0.575 ml), at a final concentration of 5%, was
added to the cells and the culture medium remaining in the petri dishes (2.5 ml).
0.343 ml of the test article solution (at the established dose levels) or 0.343 ml of
the negative control was added to the petri dishes, and incubation continued for
6 hours. The positive control culture consisted of 2.5 ml of culture medium,
0.5 ml of S 9 Mix and 0.015 ml of the positive control solution. After these
6 hours of incubation, the reaction mixture (S 9 Mix, culture medium, and test
article solution, negative control, or positive control) was poured out of the petri
dishes. The cells were washed with physiological saline, 5 ml of fresh culture
medium was added to the cells, and incubation continued for an additional
40 hours. Two hours before the termination of this 40-hour incubation treatment,
0.1 pg/ml (final concentration) of Colcemid (Control No. 21K3011, Gibco) was
added and incubation continued for the remaining 2 hours.

3. Metabolic Activation Method Test without S 9 Mix
After an initial 72 hours of incubation, 2.5 ml of culture medium was removed
from the petri dishes. Fresh culture medium (0.575 ml) was added to the cells and
the culture medium remaining in the petri dishes (2.5 ml). 0.343 ml of the test
article solution (at the established dose levels) or 0.343 ml of the negative control

10
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was added to the petri dishes, and incubation continued for 6 hours. The positive
control culture consisted of 2.5 ml of culture medium, 0.5 ml of fresh culture
medium and 0.015 ml of the positive control solution. After these 6 hours of
incubation, the culture mixture (culture medium and test article solution, negative
control, or positive control) was poured out of the petri dishes. The cells were
washed with physiological saline, 5 ml of fresh culture medium was added to the
cells, and incubation continued for an additional 40 hours. Two hours before the
termination of this 40-hour incubation treatment, 0.1 pg/ml (final concentration) of -

Colcemid (Control No. 21K3011, Gibco) was added and incubation continued for

the remaining 2 hours.

B. Chromosome Preparation

After the final incubation treatment, the cells were harvested using trypsinization
(0.25% trypsin solution) and put into test tubes. The cells were centrifuged at
1000 r.p.m. for 5 minutes and the supernatant removed, leaving only the cells in the
test tube.” Approximately 5 ml of hypotonic potassium chloride (0.075 M) was
added to swell the cells. The cells were incubated for 20 minutes in a 37°C water
bath. The hypotonic solution was then replaced with a cooled fixative solution (3:1
mixture of methanol and glacial acetic acid). The cells were centrifuged at
1000 r.p.m. for 5 minutes. After the supernatant was removed, 4 ml of the fixation
solution was added. This fixation, centrifugation, supernatant removal process was
repeated 4 times. Thereafter, one drop of fixed cells from the slightly turbid solution
of prepared suspended cells was placed onto a clean glass slide (2 slides per dose)
positioned on a table and allowed to dry over night. The cells were then stained with
3.0% Giemsa staining solution (pH 6.8) for 15 minutes, rinsed in water and allowed
to dry. Each slide was labeled with the study number and a code which identifies the
test or control article, the dose level and the culture method.

ANALYSIS OF CHROMOSOMAL ABERRATIONS

One hundred well-spread metaphases were then analyzed microscopically at over x600
and x1000 magnification under blind study conditions. Chromosomal aberrations were
recorded as structural aberrations and polyploid cells. In accordance with the Atlas of
Chromosomal Aberration?, structural aberrations were classified as gap (Chromatid and
Chromosome gaps: g), Chromatid break (ctb), Chromosome break (csb), Chromatid
exchange (cte), Chromosome exchange (cse) and Others (0). The cell having any of

11
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XIV.

these aberrations was counted as an aberrant cell. The calculation of the number of
aberrant cells was made including TAG (Total number of cells with aberrations including
gap) and TA (Total number of cells with aberrations except gap). A chromosomal gap
was characterized by a section of the chromosome that was separated from the
chromosome, but remains on the axis. A chromosomal break was characterized by a
section of the chromosome that had broken off and was not on the axis.

JUDGMENT

If the frequency of aberrant cells found in the test article treated groups was significantly
greater than that of the negative control group, and if dose-response was confirmed, the
results of the Chromosomal Aberration Test would be interpreted as positive.

STATISTICAL ANALYSIS

The X2-Test was used to compare the percentage of cells with aberrations in the test
article treated groups or the positive control groups with that in the negative control
group. The difference would be considered significant if p < 0.05.

12
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CHROMOSOMAL ABERRATION TEST-1

The results of the Chromosomal Aberration Test-1 are shown in Table 2-1 (Direct
method) and Table 3-1 (Metabolic activation method). The dose-response curves of the
average frequencies of structural aberrations and polyploidy are shown in Figures 2~3.

In the direct method test (22-hour treatment), the average frequencies of structural
aberrations in the test article treated groups (0-1.5%) were not significantly different
from those of the negative control groups (1%). Further, in the metabolic activation
method test, no significant difference was noted in the average frequencies of structural
aberrations between the metabolic activation method test with S 9 Mix (recovery time
16 hours; 1-2%) and the metabolic activation method test without S 9 Mix (recovery time
16 hours; 0.5-2%).

The average frequencies of polyploidy (0-1%) that were found using the direct method
and the metabolic activation method tests, at all dose levels of the test article, were the
same as those of the negative control group.

In the positive control group, using MMC (0.05 ptg/ml) in the direct method test and B(a)P
(20 pg/ml) in the metabolic activation method test with S 9 Mix, the average frequency of
structural aberrations was significantly greater than that in the negative control group. The
frequency of structural aberrations in the negative control group was within acceptable

limits.

CHROMOSOMAL ABERRATION TEST-2

The results of the Chromosomal Aberration Test-2 are shown in Table 2-2 (Direct
method) and Table 3-2 (Metabolic activation method). The dose-response curves of the
average frequencies of structural aberrations and polyploidy are shown in Figures 2~3.

In the direct method test (46-hour treatment), the average frequencies of structural
aberrations in the test article treated groups (1-2%) were not significantly different from
those of the negative control groups (1%). Further, in the metabolic activation method
test, no significant difference was noted in the average frequencies of structural
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aberrations between the metabolic activation method test with S 9 Mix (recovery time
40 hours; 0.5-1.5%) and the metabolic activation method test without S 9 Mix (recovery
time 40 hours; 1-2%).

The average frequencies of polyploidy (0-1%) that were found using the direct method
and the metabolic activation method tests, at all dose levels of the test article, were the
same as those of the negative control group.

In the positive control group, using MMC (0.05 pg/ml) in the direct method test and B(a)P
(20 pg/mi) in the metabolic activation method test with S 9 Mix, the average frequency of
structural aberrations was significantly greater than that in the negative control group. The
frequency of structural aberrations in the negative control group was within acceptable

limits.
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In order to evaluate the clastogenicity potential of PROTEASE P, cultured Chinese Hamster
Cells (CHL/IU cell line) were exposed in vitro to PROTEASE P, using the direct method test
(22-hour and 46-hour treatments) and the metabolic activation method test (with and without S 9
Mix). The dose levels of PROTEASE P used the Chromosomal Aberration Test were 19.5,
39.1, 78.1 and 156.3 pg/ml (Direct method test: 22-hour treatment); 4.9, 9.8, 19.5 and
39.1 pg/ml (Direct method test: 46-hour treatment); 78.1, 156.3, 312.5 and 625 pg/ml
[Metabolic activation method test: with S 9 Mix (recovery time 16 hours) and without S 9 Mix
(recovery time 16 hours)]; and 312.5, 625, 1250 and 2500 pLg/ml [Metabolic activation method
test: with S 9 Mix (mco‘very time 40 hours) and without S 9 Mix (recovery time 40 hours)).

In the direct method test, PROTEASE P was judged to have no clastogenicity potential on the
CHL/IU cell line, because the frequencies of structural aberrations and polyploidy found in the
test article treated groups were not significantly different from those of the negative control

group.

In the metabolic activation method test, PROTEASE P was judged to have no clastogenicity
potential, because the frequencies of structural aberrations and polyploidy found in the test
article treated groups were not significantly different from those of the negative control group,
and because there was no significant difference in the average frequencies of structural
aberrations and polyploidy between the metabolic activation test with S 9 Mix and the metabolic
activation test without S 9 Mix.

The results of the negative and positive control groups were within the acceptable limits of
SNBL's background data. Therefore, the proper performance of this study was confirmed.

Under the study conditions, the results clearly indicate that PROTEASE P is not clastogenic to

the CHL/IU cell line.

15



1. M. Ishidate Jr.: Detection of mutagen in chromosomal aberration., Mutagen and
Toxicology, 1 (4), p. 64 - 73, 1978

2. M. Ishidate Jr.: [Revised edition] Data Book Qf Chromosomal Aberration Test In Vitro.

p. 15 - 30, Life-Science Information Center, Tokyo, Japan, 1987

3. T. Sofuni: Chromosomal Aberration Test.; p. 136 - 137, Asakura Shoten, Tokyo, Japan,
1985

4. T. Sofuni: Chromosomal aberration test in cultured cells, Mutagenicity « Genetic
Toxicology, p. 79 - 87, Chijin Shokan, Tokyo, Japan, 1991.

5. A. Matsuoka, M. Hayashi and M. Ishidate Jr.: Chromosomal aberration test on 29
chemicals combined with S 9 mix in vitro., Mutation Res., 66, p. 277 - 290, 1979.

6. T. Sofuni and A. Matsuoka: Metabolic activation method in chromospmal aberration test,
Environmental Mutagen Research Communications., 5 (2), p. 4 - 6, 1983.

7. Environmental Mutagen Society of Japan, Mammalian Mutagenicity Study Group: The Atlas

mosomal A i hemical . p- 16 - 147, Asakura Shoten, .

Tokyo, Japan, 1988.

16



F

19 SuTpUL] 9SO AP Jo Synsey | Sy

(T 8 7) asoq

000§  00ST  0STI $79 STIE €981  T1'8L 6 g6l 8'6 6'v ¥T 0

= - ..-/. T T T T T T T

(XTA6S —)

uorssaxdxa-Funean IYOp-9 gy
(XTN6S+)

uorssardxa-Sunean moy-9

comwwoaxo-wqumma%wﬁ - ) O T e Ty
(TN6S+
uorssaxdxe-Junean moT-9 .
POISW UONBATIOR JT[OQEISIAL
uAUneAn -9 Cemi] -
jusugean I4-77 = .

POI9AL 103

v

00-vt 1dS

0t

ov

09

08

001

0Z1

(%) xopur SNONN



structural  No. of cells with structura]

No. of cells with structural ~ No. of cells with structural  No. of cells with structural No. of cells with structural No. of cells with

aberrations (%) aberrations (%) aberrations (%) aberrations (%)

aberrations (%)

aberrations (%)

10 SBL 34-00

r 22hr treatment

g}

6 f

4 -

2 3 I—\ -
n\ / = )

0 )
0 19.5 39.1 78.1 156.3

Dose (x g/ ml)
10

8 I 46hr treatment

6t

st

2F e
= » -

0 A A ry —
0 49 9.8 19.5 39.1

. Dose (2 g/ ml)

Metabolic activation method (—S9)

8 r (6-16hr treating- expression)

6 b=

4 b

2 5 /-\-/__———"‘

oL - -

0 78.1 156.3 - 312.5 625
. Dose (x g/ ml

10 [‘ 6‘ & ) Metabolic activation method (+S9)
8 I (6-16hr treating- expression)
o L _

4 F
2 ™ —
0 s
78.1 156.3 312.5 625
0 Dose ? w1 g/ ml)

10 1 Metabolic activation method (—S9)
8 I (6-40hr treating- expression)
6 b
4t
2" - . _—

0
0 312.5 625 1250 2500
Dose (x g/ 'ml)

10 1 Metabolic activation method (+-S9)
st (6-40hr treating- cxpression)
6
4 3
2 ul\ - —

O - [
0 312.5 625 1250 2500
Dose (u g/ ml)

Fig.2 Dose —frequency of appearance curves (Structural aberrations )



No. of cells with
polyploid (%)

SN A N =

No. of cells with
polyploid (%)
S N A O

No. of cells with
polyploid (%)

S N A O o0

No. of cells with
polyploid (%)

L= - B - -]

No. of cells with
polyploid (%)

S N A O oo

No. of cells with
polyploid (%)

S N A O oo

— —
o o

)
(=)

o
o

’. 22hr treatment
L : W g T ,
0 19.5 39.1 78.1 156.3
) Dose (p g/ ml)
i 46hr treatment
i ] _ .
- ;
0 4.9 9.8 19.5 39.1
) Dose (¢ g/ ml)
Metabolic activation method (—S9)
- (6-16hr treating- expression)
3 _ - ——
n a L} o A "
0 78.1 156.3 312.5 625
r Dose (x g/ ml) Metabolic activation method (+S9)
- (6-16hr treating- expression)
| L] -
Y —— rd N \--—————'—'—"'——-—-‘.
0 78.1 156.3 312.5 625
Dose (u g/ ml)
Metabolic activation method (—S9)
i (6-40hr treating- expression)
o — b "
0 312.5 625 1250 2500
Dose (u g/ ml)
[ Metabolic activation method (+59)
- (6-40hr treating- expression)
5 " © - -
0 312.5 625 1250 2500
Dose (u g/ 'ml)

Fig. 3 Dose —frequency of appearance curves (Polyploid cells)

SBL 34-00



SYSEYJ 2UMNO 7 JO 38BIAY : 4

0011 L'11 1'9Z oLy €89 06 §96 o'Lé 001 [+ (%) Xopur JomONA juolssaIdxa | (XTAGS —)
-3unesn poylow
(Tw /377 40y - 9 | uoneanoe
—_ 000¢ 00sT 05Tl Y4 STit €951 8L 0 250Q JMoqelsy
086 06 LTt 8°0r 659 0'68 766 $'701 00T [+ (%) Xopuromomy |uorssaidxa | (XIA6S+)
-3unesn poylow
(Tw /377 0y -9 | uomeAnoe
— 000¢ 00sC 0S¢t §Z9 STIg €981 I'8L 0 asoq JTOqEION
019 891 e [ 43 0’1y 9°69 08 €701 001 |x (%) xopuromoA [uorssardxa | (XTNGS —)
-3unean poylew
(Tw 37 491 -9 |- uoneamoe
_ 000S 00sT 0sZl €29 (ALY £9SI I'8L 0 soq OMOqeISA
0zs €L I'6 §'sT T8¢ 8oL 006 $°001 00 [+ (%) XopurOmoImA (uorssaudxs | (XTAGS+)
-3unean poom
(Tw /377 JY91 -9 | uomeAnoe
—_ 000S 00ST oSzt $79 (AL €981 I'8L 0 80 ONOQeIaN
LI 80 881 81¢E 69 €79 €68 £'86 oow * (%) XSpUIJWONA | jusunean
(1w /577) 4oy
—_— €951 I'8L 1'6¢ g6l 86 6 ¥ 0 980
Spoyjow
001 0 0 0 8¢ 1A §TT 1°89 001 |[x (%) Xopul onoImA | Jusunesn 1020Iq
. (Tw /37) . (T /57 nzz
uoniAmurl - 0005 00sZ 0szt YA (YA £9ST 1"8L 0 280
SIS2UAZOIIW 9,0)¢

ddSVELO¥d - S[0me s
RECICLAN

d ASYELOYA JO $199J5 AI0NqIyuT [20 JO SISy
00-€ 198




Jonueo sanisod 1) WKW {OWA ‘[O[U0S 2ATESDU :ouTTeg

(60°0>d) Tonteo aamedau wog WAt Apwesgrudig ¢ ,
‘ded 3deoxo suoneLIaqE Yiim S[192 JO *ON [EIOL 4V, ‘ded Surpnpour SUONBLIBQE (IIM ST[39 JO

"ON [e10L ‘DV.L

SIaNI0 {0 ‘2FURYOX2 SWOSOUION]) 29 “YB2Iq SUWIOSOUWION]Y) ‘qso ‘a3ueyoyxs pueuwIoNy?) 1215 BaIq PIEWOIy,) ‘g3 ‘de8 swosowornyd pue ded pueuwrony)) ‘des : suoneusqy
K 17 ) «c8 K €€ ) 99K S0 ) T K 0 ) OK 0 ) 0 KSzz) ScvKSvi) 62K of ) 02 (0 )0 007
+ oy [43 0 0 0 €7 Sl i - 0 001 S0°0 DI
(22 Ve 1 0 0 [44 ¥l 3 0 00T
1) € K o) 0K o)oK o)oK o) o 0 )0 0 )ofsST) ¢ ( S0) 1 002
- T 0 0 0 0 0 0 7 - 1 001 £951
i 0 0 0 0 0 0 1 0 001
K T ) K1) ZKo0o)oKo0o)oK 0)oKco) T1Kcoy 1 0 )0 (1 )0 00T
- i 1 0 0 0 i 0 0 - 0 001 1'8L
i I 0 0 0 0 1 0 4 001
1) € Kso) 1 K o)oKo)oK o)o 0 )OKSO)TK 1) 2 (0 )0 007 d esear01g (x4
- 4 0 0 0 0 0 0 [ - 0 001 T'6€
i 1 0 0 0 0 1 0 0 001
0 ) 0Ko)oKoJ)JoKo)J)doKo)oKo)JoKoJoKoo ( §0) 1 007
- 0 0 0 0 0 0 0 0 - 1 001 G'61
0 0 0 0 0 0 0 0 0 001
- ( T ) 7 Ks0) 1T Ko )OKOoOJ)OKO0J)JOK 0)JoKso)1Kco) 1 ( ¢0 ) 1 007
- z 1 0 0 0 0 [ 1 - 1 001 0 aureg
0 0 0 0 0 0 0 0 0 001
OVl A7 0 ) gs3 a1 q© 3 T (/8 [€0)
juswa3png suonelaqe [elmonns 2dA swosowony) 2dA) pnswomny a3 swsdpnf| sqao projd PaAlasqo aso(] punoduwoy) sum
5m3 m:uo.uo .oZ mco_umbunm [ednyongs uo .OZ -h—on:o .OZ m:uo.«o .O.Z udu—snﬂ.-.ﬁ
00-v¢ 19S (sPoyPW eI ) - § 95EA0I] YIIM PRIEan S[[99 (1] /THD UO [-159 UONBLSGE [EWOSOWONYD JO SISy [T Qe




[onuoes aantsod 1) WAWONA (OWI ‘Tonuod saredau :auleg

"(50°0>d) 10102 3AnESsu Wox JuaIsyIP ANuesyTuSIS : .

‘de8 1doxa suomeLIaqe YIA ST JO *ON TEIOL (VL ‘de8 Burpnjour suoneLaqe A ST20 JO 'ON TBIOL OV L

$19110 10 *23UBYOX3 WOSOWOIY?) 1353 “Yealq SWOSOWOIY) (5o “a8uetjoxs preuon;) 1o “yeslq PpreWONn) q1d ‘ded suosoworyo pue def prewony) ‘e : suomeuaqy

K Sev ) «8 K §SE) «1LK S0 ) T K S0) 1 0 ) 0K o0E)0OK 1Z)zv K v1 ) &2 (0 )0 002
+ Ly 3¢ 1 0 0 £ £ 91 - 0 001 500 O
o 33 0 I 0 LT 61 4 0 001
K Z ) v KT ) ZKo)oKo)oKo)oKco)iKsoy)1K 1z (1) 7T 00T
- € i 0 0 0 i 0 2 - 0 001 1'6¢
I 1 0 0 0 0 1 0 T 001
K 1T ) ZKso) 1T Ko)oKo)oK o)o 0)0OKSO)TKGS0) 1 ( S0 ) 0 007
- T 1 0 0 0 0 1 1 - 0 001 $'61
0 0 0 0 0 0 0 0 1 001
K 1) 2z K1 )zKo)oKo)oKo)oK o)oK 1)yzKoo ( 1)z 002 d asear0x] op
- 0 0 0 0 0 0 0 0 - 0 001 8'6
z 2 0 0 0 0 T 0 [ 001
K 1 ) 7 KSo0) 1 0 )oK o)oK o)oK oJoKcoy 1Kco) (0 )0 00z
- 0 0 0 0 0 0 0 0 - 0 001 6
2 [ 0 0 0 0 1 1 0 001
- K 1T ) 7 Ks0) TKO0)0KO)OKO0)O0Kso)iIKoYoKso)1 (0)0 007
- Z 1 0 0 0 1 0 I - 0 001 0 aueg
0 0 0 0 0 0 0 0 0 001
A LA ° 959 qso 210 q© 3 T [(u /3 )
Juaundpng SUONBLI2QE [eImonns 2d4A} Jwosowon ) 2dA1 poewany) des  Puawa8pnr|( spao projd | paatasqo aso(] punoduwoy sum
it ST[30 JO "ON SUOQELIQE [eINIONDS JO 'ON -£10d jo “oN/| s1790 3o *oN puclil i g g
00-v€ 14S

(SPAASLIIANG )  asEAION Yk PaIEan 119D (1] /THD UO 7-159) UONBLIE [FWOSOWON JO M2y 77 J|qRL.




[onuod aantsod:aus1fg(e)ozuag ‘d(e)q ‘Toauco aatedsu:sues

$1210 {0‘33UeYoY SUIOSOWIONYY) {959 “YBoIq SUIOSOWOIYT {qsD ‘a8ueyoxe paewony)

‘de8 1da0xs suoneLIRQE YIA S[[25 JOON [®10], VL

'(50°0>d) 10mu0o 3arreSsu woxy ueremTp ApueogIusis : ,
‘de3 Sutpnjour suoneIIaqE YA T[99 JO *ON TEI0], OV
1319 “Yeauq prewony) (q1o ‘ded awosowonyo pue ded prewory) (ded : suonerrnqy

K #7 J«88]C Tv 428 ST) € K S0 ) T K 0 ) 0 KSeey 9K S8T) Lt v ) 8 C 0 ) 0 00z
+ (44 [ 1 0 0 53 0T S - 0 001 0T d®)g
9Y 34 z i 0 7€ L1 3 0 001
CZ)vy[C1 Yzl oo 0 )0 0 )oK o)oK T )Yz 172 (1) 2 00T
- T 0 0 0 0 0 0 Z - 0 001 $79
Z T 0 0 0 0 [4 0 4 001
KT )zZKSo)T 0o 0 )oK o)oK o)YoKso) 1TKeo 1 (0 ) 0 00Z
- 1 0 0 0 0 0 0 1 - 0 001 STIE
1 [ 0 0 0 0 I 0 0 001
K 1) cls0) T 00K 0 0K0J)0K0)0KSo)iReo)T C1) ¢ 00T d esea0yg + 91-9
- [ I 0 0 0 0 1 T - 1 001 €951
0 0 0 0 0 0 0 0 1 001
KT )ZTKT1T)IZTK 00 0 )oK o)oK 0o 1 )ZK 0 )0 (¢0) 1 002
— fa T 0 0 0 0 z 0 - 0 001 T'SL
0 0 0 0 0 0 0 0 [ 001
K T ) ZTKS0) T K o)oK 0 )oKo)oKco) T 0 )ofKco)T C 0 ) o 002
- 0 0 0 0 0 0 0 0 - 0 001 0 auTeg
7 1 0 0 0 I 0 i 0 001
K €Z) S K ST ¢ 0 )oK 0 )0 0 JoKso) T K1) ¢ 1)¢1T (0 ) 0 00z
- [4 7 0 0 0 1 1 0 - 0 001 0z d(®g
3 1 0 0 0 0 I z 0 001
(T ) v KST)Y el 0 ) 0 0 )0 0 ) 0K 0)O0KST)Y e o) T (1) 7 002
- Z z 0 0 0 0 z 0 - z 001 S79
Z 1 0 0 0 0 i i 0 001
K S0) TKGS0) T 0O 0 )0 0)o 0 )oK<co)1 0 )0 (§0) 1 007
- i 1 0 0 0 0 I 0 - i 001 STIE
0 0 0 0 0 0 0 0 0 001
K Z ) v Kso) 1 0 ) 0K o)oK o)oKso)IKo)oKReoT) ¢ (0 ) o 00T d sseajolg - 91-9
- € 0 0 0 0 0 0 € - 0 001 €951
1 1 0 0 0 i 0 0 0 001
S0 ) 1 0 )0 0 )0 0 )oK o)oK o)oK o)oKco) 1 (60 ) 1 00Z
— 0 0 0 0 0 0 0 0 - [ 001 I'SL
1 0 0 0 0 0 0 I 0 001
(-1 ) ¢ 1 J)ZK o)oK o)oK oJ)oKso)TKcoy 0 )0 C 0 ) 0 002 _
- 1 I 0 0 0 I 0 0 - 0 001 0 aureg
I I 0 0 0 0 I 0 0 001
OVL LA 0 259 gsd 930 qp g [(CVEED) (npeum
EoEong SUOITELI3Q®e [BIMIONAS ad A1 swosowaony) 2d4y pneworyy ded usw2spns s[[eo projd| peaaI=sqo as0(] v::&EoU XTI 6S :omnno-mno
[ ilm S99 JO 'ON SUONELI2QE [eIMONAS JO 'ON -A10d 30 *oN| sTje0 Jo "oN -Suneary
00-ve18s (SpoIewl UONEATOE JI[OQEIRD) )  J I5BII0IG Yiim patean s[90 NI/THD U0 [-153] UonEUaqE [BWOSOWOIYD JO SISy

R CLAA




"(50°0>d) 10010 saTeSau WOy arYIP ARUeogTuBIQ
Jonuod santsod:auaifd(e)ozusyg ‘q(e)g ‘[onuco aanedauaurres ‘ded 1deoxs suonernqe LA ST120 3o *oN [w10], 'V L ‘de8 Surpnjour suo ITeXIaqe I ST[39 JO “ON [B10L, OV L
S12Y30 ‘0'a8UeyoXa SWOSOUIRIY)) 250 “Yealq JWOosowoy,) gsd 23ueyoxs PREWOI) 1319 ‘Yea1q prewonyy) ‘qio ‘ded awosowonyo pue ded prswoxyy) {def : suoneraqy

K 0T ) ~0FK S9T ) <€€JC 0 ) © 0 )oK o)oKz )Yvwel 8 yoIK ) £ C0 ) 0 002
-+ (44 81 - 0 0 0 71 [i] 2 - 0 001 0z d(e)g
81 ST 0 0 0 Z1 9 £ 0 001
(<cT) el 0)ol o)oK oo 0 )OKO0O)DOK 0 V)YoKst) ¢ (¢0) 1 00T
- 0 0 0 0 0 0 0 0 - I 001 00SZ
3 0 0 0 0 0 0 3 0 001
KSo) TKS0) TK 0 ) o 0)ol 0o)o 0 ) o s0o) 1 0 )0 ( ¢0) 1 00T
- 1 1 0 0 0 0 i 0 - i 001 oszI
0 0 0 0 0 0 0 0 0 001
S1) eKC0) T 0) 0K o0)o(o0)o0fso)TKodoX 102 Cco) 1 002 d sseat01g + or-9
- 7 0 0 0 0 0 0 2 - 0 001 S79
1 i 0 0 0 I 0 0 i 00T
(S0 ) 1 K S0 1 0 )oK 0) 0K 00 0 ) 0[S0y 1 0 )0 (1) 7 002
— i i 0 0 0 0 i 0 — 0 001 (A {3
0 0 0 0 0 0 0 0 4 001
K T ) v K1 )ZKo0oJ)JOK O0)OKOJoOKso)IHKco) 1 I )¢ (0 ) o0 00T ]
- T 0 0 0 0 0 0 z - 0 001 0 auIEg
Z T 0 0 0 i T 0 0 001
ST2) SKZ Vvl o0)O0K 0)o0K 0o S0) T[St ) €K so) 1 [ 00Z .
- € 7 0 0 0 1 i i - 0 001 0z d(e)g
7 T 0 0 0 0 T 0 0 001
Nvvhm.ovmmovoxovoﬁovo:.OVHono ST ) ¢ (1) T 002
- 1 0 0 0 0 0 0 i - 4 001 00ST
3 . 1 0 0 0 i 0 7 0 001
(1T ) ZKc0o)TIo0y)Yo0K 0)oK o)oK o o S0) T KS0) 1 C 0 ) 0 002
- z 1 0 0 0 0 1 1 - 0 001 05zt
0 0 0 0 0 0 0 0 0 001
KST) efco) 1K o) o 0 )0 0 ) 0K 0 JoKsoy 1 1 )7 (S0 ) 1 00Z d eseatoug - ov-9
- £ 1 0 0 0 0 1 7 - 1 001 §79
0 0 0 0 0 0 0 0 0 001
(ST ) ¢eKS0o)TK o)oK o) o 0 ) 0Kco) 1 0 )oK 1)z C 0 ) o0 002
- 3 1 0 0 0 i 0 4 - 0 001 (AL
0 0 0 0 0 0 0 0 0 001
(-2 ) v S1T) el 0)OK 00 0 ) 0K 0)0KstT) ceKcoo 1 ( S0 ) 1 002
-~ [4 - 0 0 0 0 4 0 - i 001 0 sureg
4 1 0 0 0 0 I 1 0 001
OV VI o 352 qsd a1 g1 g (nu /377 (sum
Wwawsdpny [~ suoneliaqe (ermanns adA1 swosowon]) 2dAy pneworny ) ded uaudpnp sfje2 projdf paalasqo @s0(] punodwo) | X1p6S | uoissaxdxs
L ST JO “ON SUORELIQR [RITIONLS JO "ON -Ajod jo “oNjj 120 jo "oN -8uneary,

00v€ 11gS (SPOYISLL UODEANOR u:oaSoE.v d 9SE3101d WM patean s7120 ()] /THD UO Z-1591 UONELIGE [EUIOSOWIOIYD JO snsay  ‘Z-g2Iqel






