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1. SUMMARY

The study was performed to investigate the potential of Dodigen 4022 to induce
chromoseme aberrations in V 79 cells of the Chincse hamster in vitro.

————

The assay was performed in two parallel cultures, using fidentical procedures,
both with and without rat liver microsemal aetivatien.

The test article was tasted with the following concentrations:

without SZ-mix: with $9-mix:
& 7 h: 6000™ ug/ml 7 b1 8000F yg/ml
18 h: 60DO*, 3000, 600 ug/ml 18 h: 60Q0*, 3000, 600 ug/ml
78 h: 6000% ug/m 28 h: 6000* ug/ml
* = 10 oM

Accerding to the preliminary experiment for solubility and toxfcity the
concentration ranges were selected. 6008 ug/ml were chosen as the highest test
concentration because of 10mM 1imitation, -

This concentration produced a distinct decraase of the mitotic index at the 7
hour fixation interval with and without metabolic activation. In centrast a
dose-dependent increase of ths mitotic index Was observed at the 18 hour
Fixation interval. These effects can be explained as a consequence of a
reversible block of the cell eycle.

This increase seums to be caused by some unspecific effects as indicataed by the
inhibition of the ecell cycle .

ﬂ%? Because of the absence of any increased chromesomal aberrations as compared to
Lhe controls after completion of the cell cycle (18h and 28h fixation intervals)
this effect was considered as not sufficient to gvaluate the compound as di-
stinct genotaxic agent,

Appropriate refsrence muTagens were used as positive controls and showed a
dislinct incrsase in the chromosome aberrations indicating the sensitjvity of
the assay.

In conclusion as deceribed under the conditions above, Dodigen 4022 1s
considered to be non-mutagenic in this chromosome aberration assay,

FIoCTU! DL 2.

- AR
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2. Introd ction

The in vitro cytogenetic test is 2 nutagenicity test system for the detection of
chromosomal aberrations in cuitured mammalian cells (1). This gystem offers
severa) advantages, When modern and adequate techniques are enployed cell cul-
tures show anly minor variations between a serjes of passages With respect to
the cell cycle,s viability, plating efficiency, medium requirements and karyo-
type. Furthermore the cells can be stored frozen as stock for many experimonts
and for reference.

Chromosomal aberrations may be either structural or numerical. However, because
cytogenetic assays are usually designed to analyse cells at their first post-
troatment mitosis and numerical aberrations require at Teast one cell division
to be visualized, this type of aberration is generally not observed in a routine
cytogenatic assay. Structural aberrations may be of two types: chromoesome or
chromatid aberrations.

Chromosome-type aberrations are induced when a compound acts in the By phase of
the cell eycle. Chromatid-type aberrations are induced when 2 chemical acts in
the S or Gz phase of the cell cycle.

- Chromosome-Liype aberrations are changes which result from gamage expressed
in both sister chromatids at the same locus

. Chromatid-type abefrations result from damage expressed as breakage of 2
single chromatid or breakage and/or reunion between chromatids

- Numerical aperrations are variations of the normal chromesome numbey
characteristic of the cells used in the assay
The V79 cell line has been used successfully for many years in in vitra experi-
ments. Especially the high praliferation rate (doubling time 12-16 hours in
stock cultures) and a high plating efficiency of intreated cells, both necessary
;or t?e agsropriate perfermance of the study, recommend the use of this cell
jne (2.3.4). '
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4, MATERIAL AND METHODS

4.1. Test compoupd

Name

Code

Chemical nomanclature
Purity

Stability

Stability in solvent

Appearance

Certificate of analysis
Boiling point
Molecular waight

Batch No.

Storage conditions

tell culture medium

Concentration of
stock solution

Y

Hoechst ks

Report No. 9Z.10Z4
Page 5 (34)

Dodigen 4022

Hoe CG& Q351 OE ZD 0001
Trimethyl-ethoxypolyexpropylammeniumchloride
B2 %

stable uatil April 1893 ‘guaranteed by the
sponsor

stable for four hours in water

Analylical Laboratory; Oekechemis/Analytik-E
dated Dacember 4th, 1891

viscous yellow liguid

No. 04701 dated August 20th, 1981

> 250 °C

ca &00

E 06153865

dark at approx. 0 °C

MEM (Minimal essential medium) with Hanks-
salts and 28 m4 Hepes-buffaer

0.61 %

At the day of the experiment the test substance was dissolved as a solution in
ce]] culture medium at appropriate concentrations. Twe independent cell cultures

{(No. 1 and 2) were used.
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4.2 Preparation and storage of a 1iver homoganate fraction ($9)

Male Sprague Dawley rats (200-300 g) received a single intraperitoneal injection
of Aroclor 1254 (500 mg/kg bodyweight) B days before sacrifice. Prepiraticn is
performed at 0 to 4 °C using cold sterile solutions and glassware. The 1ivers
from at least E-8 animals arc romoved, pooled and washad in apprex. 150 mM KC]
(approx. 1 ml/g wet Tiver). The washed livers are cut into small pieces and
homogenized in three volumes of KC), The homogenate is centrifuged at 9000 g for
10 minutes. The supernatant is the S9 fraction, It is divided inte small por-
tions, rapidly frozen and stored at approx. -80 °C,

4.3 Preparati f S9-mj

GE? sufficient S9 fraction is thawed immediately before each test at room tempera-
i ture. Ope volume of $9 fraciion iy mixed with § volumes of tha $9 cofactor so-
Tytion and kept on ice until its use. This preparation is tarmed S8emix. The
concentrations of the different compounds in the $9-mix are:
8 mM Mgty
33 md KC1
5 mM glucose-6-phosphate
4 mM NADP*
100 mM phosphate buffer pH 7.4

4.4 Mapmaliap cells

Large stocks of the V79 cell Yine stored in Tiquid nitrogen in the Laboratery of
Genetic Toxicology of Hoechst AG allow the repeated use of the sams cell culturs
batch in experiments. Cansaquently, tha caliular parameters of the experiments
remain similar because of the repreducible characteristics of the cells,
The tawaed stock culturss were propagated at fpprox. 37 oC in 175 emZ plastic
flasks. Seeding was done with about 8-10 x 10° cells per {lask in 30 m] of MEM-
e medium supplemented with approx. 10 % fetal calf serum (FCS). The calls wara
subcuTtured twire a waek.

4.5 Procedure nf the assay

Twa days old, exponentially growing stock cultures which were over 50 % conflu-
ent were trypsinised and a single-cell suspension was prepered. The trypsin con-
centration was approx. 0.25 % in Ca-Mg-free salf solutiop, 1-3 X 106 cells/t1ask
vere sesded into four 75 emé plastic flasks conlaining 15 ml MEM with approx,

10 % FCS (7 h preparation). 6 8 x 109 cells/flask were seeded into four 28 cn?
plastic flasks containing 5 m] MEM with apprex. 10 % FCS (18 h preparation).

3.6 x 105 cells/flask were seeded into four B5 cm® plastic flasks containing

B ml MEM with approx. 10 % FCS (28 h praparation).

After 24 h, the medium was replaved with medium containing approx. § % FCS and
the test substance, both without $9-mix and with S$9-mix. .

After 4 h this medium was replaced with nornal medium after rinsing once with
physiological saline solution.

Treatment was performed with three concentrations of the test substance,
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The mitetic index was determined in samples of 1000 cells. The toxicity ef the
test substance was detarmined in a preliminary experiment by establishing the
concantration-related plating efficiency. According to these data the
cancentration range was chosen.

4.5. 15.5 and 25.5 h after the start of the treatment colcemide was added
{apprax. 0.04 ug/ml culture medium) to the cultures. 2.5 h later {7 h, 18 h and
28 h preparation) the cells were trypsinised.

For hypotonic treatment, approximately 3 ml of approx. 0.075 M potassium
chloride solution at approx, 37 ©C was quickly added and suspendad. This
suspension was them allowed to incubate for 10 minutes in & water bath at
approx. 37 °C. Addition of 1.5 m} fixative and flow through with air.

555 After re-centrifuging for five minutes at 1000 rpm, a1l but one drop of the

sypernatant was drawn off hy gipette. The sediment wae carefully covarsd with 2
layer compased of 2.5 ml fixative (methanal : glacial acetic acid 3 +1). After
at. least 20 minutes, the fixatien was carefully removed with a pipette and
Susgended in 2.5 ml' fixative, The mixturs wWas centrifiiged when needed after
spather 30 minutes, after which the liguid was removed Dy pigette and fresh
fixative added. The tubes were coversd and kept for at least 12 hours
(overnight) in a refrigerator at approx 4 8c.

After re-centrifuging for 5 minutes at 1000 vpm, all but one drop of the 1iquid
was removed by pipetts and a new suspepsion Formed with a small quantity of
freshly. prepared fixative, A few drops of this suspension were placed with a
pasteur pipette anto clean microscopic slides which had been storad ip distilled
water at approx. 4 C, the drops were then priefly passed through a Bunsen flame
and air-dricd for 24 hours. Staining was performed as fallaws:

- staining for 10 minutez in approx. 2 % orcein solutien
rinsing 3 times in distilled water

rinsing lwice in acetone

bricf rinsing in acetone/xylane

7 minutes in acetone/xylens

5 minutes in xylene

10 minutas in xylene

embedding in Entellan® or EukittR

| T T S N N T )

2-5 slidas weara prapared from each fiask.

In the same way both negative and pasitive controls were prepared 18 h after
medium change or treatment respectively.
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4.6 Controls

e A ————————

Nagative controls:
Untreated cultures and cultures treated with the solvent (medium).

Positive controls:
Nithout motabalic activation!

EMS (Ethylmethanssulfonate) dissolved in nutrient medium in a concantration of
é@% 175¢ ug/ml, The selutien was prepared on the day of the experiment.

With metabelic activation:

CPA (Cyclophosphamide) = Endoxan final concentration in nutrient medium was
5.0 ug/ml. The sclution was preparad on the day of the experiment. :

The stability of the pesilive coptrod substances in selution is unknown but a
mutagenic response in the oxpected range ic proof of biological stability.

4.7 Experimental groups

Preparation Lime 18 h

Negativa control: untreated cells
Negative contrel: uplrested cells + 58-mix
igﬁ Solvent contrsl : eells + solvent
= Solvent cantrol @ cells + salvent + 59-mix
Positive contrel: ¢cells + EMS
Positive control: cells traated with CPA + 53-mix

Test group 1: ‘cells + test substance : 600 ug/ml
Test graup 1: cells + test substance + §9-mix 600 ug/ml
Test gqroup Z: cells + tast substance 3000 ug/m)
Test group 2: cells + test substance + $9-mix 3000 ug/m1
Test group 3! calls + test substance EDO0 ug/mt
Test group 3: cells + test substance + S3-mix 6000 ug/ml

Preparation time 7 and 28 h

selvent control ; cells + selveul

Solvent control ! cells + solvent + S$89-mix

Test group 3: cells + test substance 8000 ug/ml
Test group 3: cells + test substance + S9-mix €000 ug/ml

The concentrations were chosen from the data of the cytotexiecity assay in the
preliminary axperiment as follows:
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The survival rate of cells treated with the test substanca.

ua/ml without S$3-mix with S8-mix

ﬁegative centrol 85.4 % 85.2 %
Solvent contral 95.8 % = 00 % 82.2 % = 100 %

100 85.1 % 92.9 %
250 81.5 % T&.T %
@ 500 85.8 % 79.5 %
1000 82.4 % 80.6 %
2000 77.9 % 76.3 %
3000 62.4 % 84,5 %

4000 62.1 % 38.5 % .
5000 B9.0 ¥ 76.9 %
6000 58.2 % 86.2 %

4.8 Analysis of mataphiases

g%g After the slides had been coded {Coding Scheme 552/92), 100 metaphases per ex-

= perimental  group were examined, The set of chromosomes was examined for com-
pleteness and the various chromosomal aberrations ware assessed. The chromo-
soma) aberrations ware classified as shawn in chapter 6.1. Only metaphases with
22 +/- 1 chromesomes are included in the analysis. The metaphases wore oxamined
for the follewing aberrations: gap {(g), fsogap (ig), break {b), isabreak (ib).
fragment (f), isofragment (i1f}, minute (m), 1isominute (im), deletion (d),
isodaletion (id),  exchanges including intrachanges (ex), dicentrics (di),
chromasome disintegration (cd) and ring formation (ri). In addilion, metaphases
with 5 or more aberrations were classified separately as multiple aberrations
(ma).

After the metaphases had been evaluated, the code yas Tiftad. The values for the
contro] group wara compared with the results from the dose group and the posi-
tive contral at each preparatioen time.
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4.9 Evaluation

—— e ————————

The svaluation of the results was performed as follows:

- The test substance is classificd as mutagenic if it induces a statistically
significant increased aberration rate(without gaps) as compared with the
solvent contrels
with ane of the concentrations tested.

- the test substance {5 classified as mutagenic if there is a rspraducible

- concentration related imercase in the aberration rate(without gaps).

- the test substance is classified as non mutagenic when it tests negatively

both with and without metabolic activation.

B

4.10 Biomet

The Biometry of the results was performed with a one-sided Fisher - Exact test
(see tables page 31 - 34}). .
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5. RESULTS

5.1 Solubility and toxicity

In a preliminary experiment Dodigen 4022 was solved in cell cylture medium.
At a concentration of 6000 ug/ml {= 10 mM, which is the highest dose level tole-
ratad far the test system) no visible precipitat{on was observed.

Accordingly, the preliminary study was carried out using a maximum cancentration
of 6000 ug/ml and a wide range of lower dose levels. Results are presented on
page 13.

In the cytotoxicity experiment Dodiden 4022 was slightly cytotoxic without $9-
egs mix from 3000 ug/ml up to the concentration of 6000 ug/mi.
In the presence of $9-mix nho indication of cytotoxicity was observed,

5.2.1 Experimental dasian

Y

Preparation of chromosemes was' carriad out 7 h {high dose), 18 h {Jow, medjum
and high dose) and 28 h (high dose) after start of the treatment with the test
article. The treatment interval was 4 h.

In each experimental group twe parallel culturas were used. Per cujture 100
metaphases were scored,

The following dase Jevels were evalustad:

without $9-mix: with $9-mix:
7 h; 8000 ug/il 7 h: 6000 ug/ml
18 he 6000, 3000, 600 ug/m} 18 h- 6000, 3000, 600 ug/mi

28 h: 6000 ug/ml Z8 h: 6000 ug/ml
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5.2.2 Toxicity and mutation results

In the main experiment the mitotic indax was reduced after treatment with the
highest dose levels at fixation intervals 7 h with and without $9-mix (page 20).
After the 18h fixation interval a distinet inerease of tha mitatic index ececured
in the medium and high concentration with and without $9-mix.

In contrast the mitotic index showed no remarkable changes compared to the
controls after the Z8 hour fixation interval,

Table 2 shows the number of polyploid cells. After trestment with the teost
article there was no releyanl ijncrease in the number of polyplofd cells as
compared with the solvent zontrois.

8

the test substance Dadigen 4022 was assessad for i%s mutagenic potential in
vitro in the chromosome-absrration-test with twe independent «<ell cultures
without metabolic activation and twe independent call cultures with metabolic
aclivation, The results of these experiments are presented in tables 1 - 8.
The sansitivity of the test system was demonstrated by the enhanced mutation
frequency in the cell cultures treated with the pesitive contro]l substances.

There was an enhancement of the aberration rates 7 h after the start of the
treatment with 6000 ug/ml with $9-mix inclusive iand exclysive gaps. Also at tha
same concentration at preparation time 7h witheut metabelic activation the
number af calls with aberrations and the aberration rate wars enhanced, both
inclusive gaps.

These data were found significantly enhanced in the Fisher’s exact-test.
Although this slalisljcql test did not indicate significance for other data,

5,2.3 Interpretation and discussign ef the resylis

S As mentianed above Dodigep 4022 produced a distinct decrease of the mitotic
index after the 7h fixatien interval as an expression of an inhibition af the
cell eycle. This effect was raversible bacausa af tha dosa-dependant increase of
the mitotic index after the 18h fixation interval.

After removal of tha Dedigen 4022 induced inhibitieon and synchronmisatien of the
cell cycle an enldrged number of cells went in mitosis.

A slight increase of the aberration rates was obscrved only during the
inhibition of the call cycle. After the completion of the call cycle (1R and 28
hour fixation intervals) no increase of chromosomal aberrations ocurrsd. The
inhibition of the cell cycla findicates the same unspacific effact of Dedigen
4022 induced an increased abarration rate after the 7 hour fixation interval.

However, thesa results should not be usad for the definitive ranking of this
substance as a mutagenic compound bacause after competion of the cell cycle no
signs of mutagenicity occured,
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8. APPENDIX

6.1 Examples of aberratigps

1. Structural aberrations

Gap: Non-stained segment (3chromatic gap) of chromatid without dislocation of
tho apparently separate part, irrespective of size of the non=stained area.

Break: A visible fracturs of the chromatid structure whera the braken piece is
i) Taterally disiccated or shifted in the lonyitudinal ‘axis hut can still be
& assigned to the corresponding centric part.

Fragmenl: Aceptric part of a chromoseme which may appear individually, regard-
Tess of its size.

Minute; Small chromatide body with 3 diameter smallap than tha width of the
chromatide.

Deletion: Terminal or intarstitial Toss of part af tha chromatide.
Exchanae: These are oxchange aberrations, subdivided into intrachanges (the
unjon of parts that ean combihe within @ chromosome) and interchanges (the union
of parts that can combine frem itwo ar meve chromesemes). Dicentric chromosomes
and ring chromosemes are included in this group.
The chromatide aberrations specified above can also occur as iso-chromat.ida
aberrations (e.g. isochromatide break)

§9 Z. Numerical aberrations
Aneuplaidy: A deviation from the typical number of individual chromosemes in a
sel aof chromesomes; & decrease in the number 1s known as hypoploidy and an in-
crease as hyperploidy.

Polyploidy: Hore than twoe sets of ¢chromosomes.
3. Additional criterion:

thromosomal disinteqratisn: Where all or most of the chromosomes ars ireagular
particles. If exchanga figures occur in the metaphases, they are only included
ir this aberration group. -
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8, TABLES

Table 1: Mitotie index

Test group Dose §9  fixation mitotic indey par cent®
ug/ml mix jnterval slide abs. rel.
{h) 1 2
Soivent control 0 - 7 8.7 5.1 8.7 100.0
iR Test articla 6000 7 3.8 2.5 3.1 35.6
Solvent control ) + 7 11.5 8.6 10.1 . 100.0
Test artic]e' G000 + 7 5.2 4.8 5.0 49 %
Solvent conttal 0 - 18 8.7 8.0 2.9 100,0
Positive cantrol EMS 1750 - 18 9.8 7.8 8.8 98.9
Test articla 600 - i8 I B.2 8.9 100.0
Test article 3000 - 18 i1.6 12.3 11.9 133.7
Test article 6000 - 18 13.0 9.8 11.4 128.1
Solvent control o + 18 8.9 9.6 9.3 100.0
Posilive conlrol CPA 5 + 18 4,3 6.0 5.7 £5.9
Tost article 600 + 18 10.2 7.6 8.9 95,7
Test articla 3000 + 18 1Zz.5 10.9 11.7 125.8
33 Test article 8000 + 18 12.9 15.3 14.1 151.6
Selvant cantrél ] - 28 12.5 11.4 i2.0 160,0
Test article £000 - 28 8.3 7.0 7.7 6.2
Soelvent contral 0 + 28 11,0 12.9 11.5 100.90
Test article E0OD 4 | 13.1 11.3 12,2 105.1

* The mitotic index was determined 1n 1000 cells from each of two slides per
tost group
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Table 2: Number of polyploid cells

Test group Dose §3  fixation polyploid cells* total mean
uy/ml mix interval slide
{(h) 1 '
Solvent eontraol 0 . 7 5 4 10.0 5.0
Test article 6000 - 7 ] ] 0.0 0.0
@E? Selvent control 0 + 7 3 1 4.0 2.0
Test article 6000 + 7 0 ] 1.0 0.5
Solvent contreol ' 0 - 18 4 4 8.0 4.0
Positive contral EMS 175Q - i3 2 1 3.0 1.5
Test articie 600 - 18 4 4 6.0 3.0
Tast article <3000 < 18 4 6 10.0 .0
Test article . 6000 - 18 1 0 1.0 0.5
Solvent control 0 * 18 1 5 6,0 3.0
Positive control CPA 8 + 18 4 1 5.0 2.5
Test article 600 T 18 3 1 4.0 2.0
Test article 3000 + 13 3 g 8.0 4.0
Test artic¢le 6000 ¥ 18 1 3 4,0 £.0
553 Solvent contral 0 - 28 4 4 a.0 4,0
Test articlie 80400 - 28 1 ) 5.0 2.5
Splvent control 0 + z8 1 2 3.0 1.5
Tast article : 6000 + 28 {4 3 7.0 3.8

* = the number of palyploid cells was determined in 100 eells from each of the
two slides per test group.
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T0: 8813116014028 FROM: TELECOM MONSNHTO OPERNTOR Page 31 of 3B

MSG: MO 451435 2  ISI: 17-Nov-97 14:19
Pharma Development Central Texicology Report No, 92.1024

Page 30 (34)

lable 9: summary of rasults

Test group Number of Dose §9 fixation per cent aberrant cells
calls ug/ml mix dinterval imel. exel. exchanges
analysed {h) gaps gaps

Solvent centrol 200 e - 7 0.5 0.5 0.0
Tast article 20D 6000 - 7 4.5 3.0 0.6
@E? Solvent contrel 200 0 + 7 1.5 1.0 0.5
Tast article 200 6000 1+ 7 3.0 2.0 0.5
Solvent control ©200 0 - 18 0.5 8.5 n.a
Positive contrel EMS 100 1750 - 18 22.0 22.0 20.0
Test article 200 &00 - 18 7.8 2.0 0.0
Test article T 200 3000 - ig 1.0 0.0 0.0
Tast article . 200 6000 - 18 2.8 9.5 0.0
Solveni control 200 0 + 18 1.5 1.5 0.0
Positive control CPA 200 5 ¥ 18 15.0 14.5 7.0
Test article 200 a00 - 18 3.0 1.8 0.5
Test article 20e 3000 + i8 2.0 2.0 0.5
Test article 200 6000 + 18 4.5 2.5 1.0
¥ solvent coptral 200 o - 28 1.0 0.5 0.0
Test articla 200 6000 - 2e 3.0 2.5 0,0
Solvent contral Z00 o + 78 2.5 0.5 0.0
1.5 1.0 0.5

Tast article 200 6000 + 28
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Pharma Development Central Toxicology Report No, 92.1024
Page 31 (34)
G, BIOMETRY
FISHER TEST
7 H -S9 No. of phases with aherrations inclusive gaps
§2.0337 Res onsa P= 0.0b
Group Yes No Prob (Y (23
CONTROL | 1 199
&) 6000 ug/ml 9 191 | 0.0100 | = A
7 H =59 No. of phases with aberrations exclusive gaps
92.0337 : Raspanse P= D.05
Group Yas No Prob {1} | (2)
o CONTROL 1 199
’ 8000 ug/ml ) 183 0.0609




T0: 0913146544828 FROH: TELECOH

HONSANTO OPERATOR

Page 33 of 35
17-Nov-97 14:19

MSG: HO 451435 2 TSI:
‘ Page 32 (34)
FISHER TEST
7 H -9 No of aberrations inclusive gaps
892.0337 Response P=0.05
Group Yes No Prob {1} | (&)
CONTROL 1 199
§000 ug/m} 9 131 | o.o100 | * *
7 H -59 No. of aberratioens exclusive :gaps
92.0337 Ras onse P= 0.05
Group Yes No Prob {1} | (2}
CONTROL 1 199 »
6000 ug/m) & 184 | 0.0609
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Page 33 (34)

FISHER TEST

7 H 489 No. of phases with aberrations inclusive gaps

92.0337 Responss p= 0.08
Graup Yas No Prob (1) | {2)
CONTROL 3 197

§000 ug/ml 6 184 0.7514

7 H +59 No. of phases with aberrations exclusive gaps

92.0337 Respanse P= 0.05
Group Yes No Prob (1) | (2}
CONTROL 2 198 )

6000 ug/ml 3 197 | 0.5000

Co
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Page 34 (34)

FISHER TEST

7 H +89 No. of sberrations inclusive gaps

92.0337 Response P 0,08
Group Yas No Prob 1y | (23
CONTROL 3 197

6000 ug/m 12 188 | 0.0189 | * *

7 H +59 No. of aberrations exclusive gaps

92,0337 Respansa P= 0.05
Group Yes No Preb 1) | (2)
{ONTROL, 2 198 '

6000 ug/ml | 191 0.0309 * *

S









