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Substance ID: 61788-76-9

5.5 Genetic Toxicity 'in Vitro'

Type:

System of testing:

Concentration:

Ames test
TA 1535, TA 100, TA 1537, TA 98
20, 100, 500, 2500, 5000 pg/plate

Cytotoxic Concentration: not observed

Metabolic activation:

Result:

Method:
Year:
GLP:

Test substance:

Remark:
Result:

Test condition:

Test substance:

Conclusion:

Reliability:

Flag:
17-JAN-2007

with and without
negative

OECD Guide-line 471
1987

no

other TS

key study
An increase in the number of his+ revertants was not observed
both in the standard plate test and in the preincubation test
either without $-9 mix or after the addition of a metabolizing
system. The test substance did not percipitate in the solvent
at any concentration used.
Standard plate test and preincubation test both with and
without metabolic activation (S-9 mix) according to OECD test
guideline 471. Tester strains: TA 1535, TA 100, TA 1537 and TA
98. The strains indicated were exposed (in triplicate) to 0,
20, 100, 500, 2500 and 5000 pg/plate Lipoderm Ol SK in ethanol
(solvent). The substance was regarded as positive in the BAmes
test if there was a doubling of the spontaneous mutation rate
(control), a dose-response relationship and reproducibility of
the results.
Positive controls were included by using 2-aminocanthracene in
incubations without 89, and
4-methyl-N'-nitro-N-nitrosoguanidine, 4-nitro-o-phenyldiamine
or 9-aminocacridine chloride monohydrate in incubations with
S9.
Lipoderm Ol SK, purity 100%
According to the results of the present study, the test
substance Lipoderm Ol SK is not mutagenic in the Ames
test under the experimental conditions chosen.
(2) wvalid with restrictions
Guideline study (with the exception that E. coli WP2 uvrA was
not tested), non-GLP
TSCA 8d, key study

(1)
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Substance ID: 61788-76-9

Type:
System of testing:
Concentration:

Cytogenetic assay
Human lymphocytes
5-5000 pg/mL culture medium

Cytotoxic Concentration: not observed
Metabolic activation: with and without

Result:

Method:

Year:

GLP:
Test substance:

Remark:
Result:

Test condition:

Test substance:
Conclusion:

negative

OECD Guide-line 473
1989

yes

other TS

key study

The test substance did not cause any biologically significant
increase in the number of aberrant metaphases either without
S-9 mix or after addition of a metabolizing system.

The substance Lipderm Ol SK was tested for the ability to
induce chromosomal aberrations in human lymphocytes following
in vitro exposure in the presence and absence of a
metabolizing system according to OECD test guideline 473. The
concentrations selected were 500 pg/mL, 50 pg/mL and 5 pg/mL
culture medium in the experiment without S-9 mix or 5000
pg/mL, 500 pg/mL and 50 pg/mL in the experiment with metabolic
activation. This selection was based on the limited solubility
of the test substance and not on the mitotic index because
substance concentrations causing a reduction of the mitotic
index are at dose levels which lead to a strong compound
precipitation, thus no longer allowing evaluation. Ethanol was
used as an emulsifier for the test substance. Negative
controls wer untreated and sclvent control. Positive controls
were mitomycin C in the absence of S$S-9 mix and
cyclophosphamide in the presence of metabolic activation.
Cultures were assayed in dublicate.

Heparinized human venous blood was added to the culture
medium (chromosome medium 1A with PHA). After mitogen
stimulation of the lymphocytes using PHA and incubation

at 37 °C, the cultures were treated with the test substance in
the experiment without S$-9 mix for 24 hours;

in the experiment with S-9 mix test substance treatment

lasted 2 hours followed by a reincubation for 22 hours

using fresh culture medium without test substance. About

2-3 hours prior to harvesting the cells, Colcemid was

added to arrest cells in a metaphase-like stage of

mitosis (C-metaphase). After preparation of the lymphocyte
chromosomes and staining with Giemsa, 100 metaphases

of each culture in the case of the test substance, untreated
control and solvent-control, or 50 cells of each

culture in the case of the positive controls, were ana-

lyzed for chromosomal aberrations.

Lipoderm 01 SK, purity 100%

Under the experimental conditions chosen, Lipoderm Ol SK is
considered to have no chromosome-damaging (clastogenic) effect
in vitro using human lymphocytes.

- 11/18 -
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Flag: TSCA 8d, key study
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6.1 Analytical Methods

6.2 Detection and Identification
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Conﬁdent'a, E:Qﬂsuan Toxikologie

Department of Toxicology

6700 Ludwigshafen
West Germany

en-db/415 (QCT 14 1987

REPORT
on the Study of
Lipoderm 01 SK
(ZNT Test Substance No.: 87/383)
. in the
AMES TEST

(Standard Plate Test and Preincubation Test
with Salmonella typhimurium)

Project No.: 40M0393/874102

Testing facility: BASF Aktiengesellschaft
Department of Toxicology, Z 470
6700 Ludwigshafen/Rhein, FRG

This report consists of 14 pages and 8 tables.

Dieses Dokument enthilt Betriebs- und Geschiaftsgeheimnisse der
BASF. Es ist Eigentum der BASF und darf nur 2u dem von BASF

vorgesehenen Zweck verwendet werden. Jede andere oder daruber
hinausgehende VYerwendung, Verwertung, Weitergabe, Vervielfal-
tigung oder Veroffentlichung bedarf der Einwilligung der BASF.

This document contains manufacturing and trade secrets of BASF.
It is the property of BASF and may be used only for that pur-
pose for which it was intended by BASF. Every other or addition-
al use, exploitation, reproduction, publication or submission
to other parties require the written permission of BASF.
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SUMMARY

The substance Lipoderm 01 SK was tested for mutagenicity in

the Ames test.

Strains: TA 1535, TA 100, TA 1537, TA 98

Dose range: 20 pyg - 5000 upg/plate

Test conditions: Standard plate test and prein-
cubation test both with and without
metabolic activation (S-9 mix).

Solubility: Complete solubility of the test
substance in ethanol.

Toxicity: : No bacteriotoxicity (reduced his.
background growth)} was observed.

Mutagenicity:

An increase in the number of his+ revertants was not ob-
served both in the standard plate test or in the prein-
cubation test either without S-9 mix or after the addition

of a metabolizing system.
Assessment:

According to the results of the present study, the test
substance Lipoderm 01 SK is not mutagenic in the Ames test

under the experimental conditions chosen here.

(ul F 29 (8 Clegecte okt o, (.25 M7

PxXaf. Dr.med. Orirer.nat. 4.-9. Gelbke Dr.rexr.nat. G. Engelhardt
(Hebd of the Dep ;tment of Toxicology) (Study director)
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INTRODUCTION

The Ames test is a short-term test in bacteria (1, 2) and
i1s used as a screening method for detecting a point muta-

genic effect of chemical substances.

Since most of the substances are not mutagenic or carcino-
genic themselves, but only after metabolic transformation,
and since the main part of all metabolic processes is cat-
alyzed by the enzyme systems of the liver, the Ames test is
carried out not only directly, but also in the presence of
a metabolizing system obtained from rat livers. For this
purpose, rats are pretreated with Aroclor 1254 for an

activation of the enzymes which metabolize foreign sub-

stances.

The test is carried out in accordance with the "OECD guide-

line for testing of chemicals "Genetic Toxicology:

Salmonella typhimurium, Reverse Mutation Assay”, No. &471°.
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MATERIAL AND METHOD

Test substance:

Name of test substance: Lipoderm 01 SK

Test substance No.:’ 87/393

Degree of purity:

Storage:

More detailed information about the test substance can be
found in the raw data and may be requested from the spaonsor
{EPM/N;: BASF Aktiengesellschaft).
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Tissue preparation
S-9 fraction
The S-9 fraction is prepared according to Ames et al. (2).

5 male Sprague-Dawley rats (200 - 300 g) receive a single
intraperitoneal injection of 500 mg Aroclor- 1254 (as a 20%
solution in peanut oil - w/v) per kg body weight S5 days be-

fore sacrifice. ’

During this time the animals are housed in Makrolon cages
in air-conditioned rooms. The day/night rhythm is 12 hours
{light period from 6.00 - 18.00 hours and dark period from
18.08 - 6.00 hours).

Standardized pelleted feed and tap water from bottles are

available ad libitum.

5 days after administration the rats are sacrificed, and

the livers are prepared (all preparation steps for ob-
taining the liver microsome enzymes are carried out using
sterile solvents and glassware at a temperature of +49C).
The livers are weighed and washed in an equivalent volume
of a 150 mM KCl solution (1 ml &2 1 g wet liver), then cut
into small pieces and homogenized in three volumes of KC1l
solution. After centrifugation of the homogenate at

9000 x g for 10 minutes at +4°9C, 5 ml portions of the su-
pernatant (so-called 5-9 fraction) are quickly deep-frozen

in dry ice and stored at -70°9C to -80°C for 2 months at the

most.

Preparation of S-9 fraction: August 31, 1887 (1st experi-
ment) and September 22, 1987 (2nd experiment).
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S-9 mix

The S-9 mix is prepared freshly prior to each experiment
(1, 2). For this purpose, a sufficient amount of S-8 frac-
tion is thawed at room temperature and 3 volumes of S-9
fraction are mixed with 7 volumes of s-9 supplement (co-
factors). This preparation, the so-called S-9 mix, is kept
on ice until used. The concentrations of the cofactors in

the S-9 mix are:

MgCJ.2 8 mM
KC1 . 33 mM
glucose-6-phosphate 5 mM
NADP 4 mM

phosphate buffer (pH 7.4) 100 mM,

The phosphate buffer is prepared by mixing an NaZHPO‘ solu-

tion (25.42 g/1) with an NaHzPO‘ solution (22.28 g/1) in a

ratio of about & : 1.

Bacteria

The rate of induced back mutations of several bacteria
mutants from histidine auxotrophy to histidine prototrophy
is determined (2, 3, 4}. The indicator organisms TA 1535,
TA 1537, TA 98 and TA 100 selected by Ames especially for
this purpose are derivatives of Salmonella typhimurium. All
strains have a defective excision repair system (uvrs),
which prevents the repair of lesions which are induced in
the DNA, and this deficiency results in greatly enhanced
sensitivity of some mutagens. Furthermore, all strains show
a considerably reduced hydrophilic polysaccharide layer
(rfa), which leads to an increase in permeability to

lipophilic substances.
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The strains TA 1535 and TA 100 are derived from histidine-

prototrophic Salmonella strains by the substitution muta-
tion his G 46 and are used to detect base pair substitu-~
tions. TA 1537 and TA 88 are strains for the detection of
frameshift mutagens. These strains carry different frame-
shift markers, i.e. the +1 mutant his C 3076 in the case of
TA 1537 and the +2 type his D 3052 in the case of TA 98.

The strains TA 88 and TA 100 carry an R factor plasmid

pKM 1081 (4) and, in-addition to having genes resistant to
antibiotics, they have a modified postreplication DNA re-
pair system, which increases the mutation rate by inducing
a defective repair in the DNA; this again leads to a con-

siderable increase in sensitivity.

For testing, deep-frozen (~70°C to -80°C) bacterial cul-
tures (1 ml in 15 ml glass tubes) are thawed at room tem-
perature, 0.1 ml of this bacterial suspension is inoculated
in nutrient broth solution (8 g Difco nutrient broth + 5 g
NaCl/liter) and incubated in the shaking water bath at 379C
for 16 hours. As a rule, a germ density of > 108
bacteria/ml is reached. These cultures grown overnight are
kept in iced water from the beginning of the experiment

until the end in order to prevent further growth.
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Mutagenicity tests

Standard plate test

The experimental procedure is based on the method of Ames
et al. (1, 2).

Test tubes containing 2 ml portions of soft agar which con-
sists of 100 ml agar (0.6% agar + 0.8% NaCl) and 10 ml
amino acid solution’ (minimal amino acid solution for the
determination of mutants: 0.5 mM histidine + 0.5 mM biotin)
are kept in a water bath at LSPC. and the remaining compo-

nents are added in the following order:

ml test solution
ml bacterial suspension
ml S-9 mix {in tests with metabolic activation)

or
ml phosphate buffer (in tests without metabolic

activation)

After mixing, the samples are poured onto Vogel-Bonner agar
plates (minimal glucose agar plates) within approx. 30

seconds.

Preincubation test

The experimental procedure is based on the method described

by Yahagi et al. (5) and Matsushima et al. (8).

6.1 ml test solution, 0.1 ml bacterial suspension and
0.5 ml S-9 mix are incubated at 379C for the duration of 20
minutes. Subsequently, 2 ml of soft agar is added and,
after mixing, the samples'ére poured onto the Vogel-Bonner

agar plates within approx. 30 seconds.
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Composition of the minimal glucose agar:

980 ml aqua dest.

20 ml Vogel-Bonner € medium
15 g ©Difco bacto agar

20 g 0-~glucose, monohydrate.

After incubation at 37°9C for 48 hours in the dark, the

bacterial colonies (hls+ revertants) are counted.

Titer determination

In general, the titer is determined only in the experiments
with S-9 mix both without test substance {(solvent only) and

after adding the two highest amounts of substance. For this

purpose, 0.1 ml of the overnight cultures (see 3,3.) is di-

luted to 10_5 in each case. Test tubes containing 2 ml por-

tions of soft agar containing maximal amino acid solution
(5 mM histidine + 0.5 mM biotin) are kept in a water bath
at 459C, and the remaining components are added in the fol-

lowing order:

0.1 ml solvent (without and with test substance)
0.1 ml bacterial suspension (dilution: 10-6)

0.5 ml S-9 mix

After mixing, the samples are poured onto the Vogel-Bonner
agar plates within appraox. 30 seconds. After incubation at
379 for 48 hours in the dark, the bacterial colonies are

counted.
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Checking out the tester strains

The Salmonella strains are checked for the following .
characteristics at regular intervals: deep rough character
{rfa); UV sensitivity (A uvrB); ampicillin resistance

(R factor plasmid).

Histidine auxotrophy is automatically checked in each ex-
periment via the spontaneous rate.

.




10

BASF

Abteilung Toxikologie
Department of Toxicology

Project No.: 40M0393/874102

Controls

Negative control

Parallel with each experiment with and without $-9 mix, a

negative control (solvent control, sterility control) is
carried out for each tester strain in order to determine

the spontanecous mutation rate.

Positive controls

The following positive control substances are used to check
the mutability of the bacteria and the activity of the

S$~9 mix:

with $-9 mix 10 pg 2-aminoanthracene (dissolved in
DMS0)} for the strains TA 1006, TA 98,
TA 1537 and TA 1535

without $-9 mix 5 pg N-methyl-N -nitro-N-nitroso-
guanidine {(MNNG) (dissolved in DMSO)
for the strains TA 100 and TA 1535

10 ug 4-nitro-o-phenylendiamine
{dissolved in OMSO) for the strain
TA 98

100 ug 9-aminoacridine chloride mono-
hydrate (dissolved in DMSO) for the
strain TA 1537.
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Evaluation criteria

In general, a substance to be characterized as positive in

the Ames test has to fulfill the following requirements:

- doubling of the spontaneous mutation rate (control)
- dose-response relationship

- reproducibility of the results.

.

Tester strains, doses, number of plates

1st Experiment:

Strains: TA 1535, TA 100, TA 1537, TA 98

Doses: ¢, 20, 100, 500, 2500 and 5000 ug/plate
Solvent: ethanol

Type of test, standard plate test with and without
test condition: $-9 mix

Number of plates: 3 test plates per dose or per control

2nd Experiment:

Strains: TA 1535, TA 100, TA 1537, TA 98

Doses: 0, 20, 100, 500, 2500 and 5000 ug/plate
Solvent: ethanol

Type of test, preincubation test with and without
test condition: S-9 mix ‘

Number of plates: 3 test plates per dose or per control

Retention of records

The raw data, protocol and the original of this report will

be stored at BASF Aktiengesellschaft.
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RESULTS (Tables 1 - 8)

The substance Lipoderm 01 SK was tested for mutagenicity in
the Ames test (standard plate test and preincubation test}
both in the presence and in the absence of a metabolizing
system obtained from rat liver (S-9 mix) using the strains

TA 1535, TA 100, TA 1537 and TA 98.

Mutagenicity tests -

Standard plate test
(Tables 1 - &) )

Tests without S-9 mix

TA 1535:
TA 100: No increase in the number of

TA 1537: his‘ revertants
TA 88:

Tests with $-9 mix

TA 1535:
TA 100: No increase in the number of

TA 1537: his’ revertants
TA 98:
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4.1.2.2.

Preincubation test
(Tables 5 ~ 8)

Tests without S-9 mix
TA 1535:
TA 100: No increase in the number

TA 1837: of his¢ revertants
TA 98:

Tests with S$S-9 mix

TA 15365
TA 100: No increase in the number

TA 1537: of his+ revertants

TA 98:

Toxicity

No bacteriotoxic effect (reduced his background growth)

was observed.

Solubility

Complete solubility of the test substance in ethanol.
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GLP STATEMENT

In vitro Cytogenetic Investigations of

Lipoderm 0Ol SK in Human Lymphocytes

-

This study was conducted in accordance with "QECD Principles of

Good Laboratory Practice” (Paris, 1981).

@‘ et ol bew 89 L66F

Dr.rer.nat. G. Engglhardt

(Head Yof Section) ’ (Study Director)
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Name of test substance:

Title:

The Quality Assurance U

Lipoderm 01 SK

In Vitro Cytogenetic Investigations of
Lipoderm 01 SK in Human Lymphocytes

nit inspected the study, audited the final

report, and reported findings to the Study Director and to Manage-

ment.

Phase of study/
inspection

Date of inspec~- |Report to Study Di-
tion recgor and to Manage-
men

Protocol:

Conduct of study:

Audit of the report:

June 16, June 20, 1988
June 29, June 29, 13888

Nov. 21, Dec. 1, 1989

Remarks: The conduct of
the Quality Assurance U

Ludwigshafen.\\)-{’C\ ‘gl (3 bﬂcf

analytics was inspected independently by
nit of the analytical laboratory.

Dr.rer.nat. H.
(Head of Quality Assurance Unit)
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SUMMARY

The substance Lipoderm 01 SK was tested for the ability
to induce chromosomal aberrations in human lymphocytes
following in vitro exposure in the presence and absence

of a metabolizing system.

According to a pretest for the determination of the
highest experimental dose and in consideration of the
compound precipitation actually found in the present
investigations, 500 pg/ml, 50 ug/ml and 5 pg/ml culture
medium in the experiment without S-9 mix, or 5000 upg/ml,
500 pg/ml and 50 pg/ml culture medium ;n the experiment
with metabolic activation, were sglected. This selection
was based on the limited solubility of the test substance
and not on the mitotic index because the test substance
concentrations causing a reduction of the mitotic index
are at dose levels which lead to a strong éompound
precipitation, thus no longer allowing evaluation. The

various doses were emulsifial in ethanol.

For control purposes, negative controls (untreated and
solvent) and positive controls both without S-9 mix

{0.1 pg mitomycin C/ml culture medium) and with metabolic
activation (6 pug cyclophosphamide/ml culture medium) were

also tested.
Duplicate cultures were used for all experimental groups.

Heparinized human venous blood was added to the culture
medium (chromosome medium 1A with PHA). After mitogen

stimulation of the lymphocytes using PHA and incubation

at 379C for the cultures were treated with the test
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substance in the experiment without S$-9 mix for 24 hours;
"in the experiment with S-9 mix test substance treatment
lasted 2 hours followed by a reincubation for 22 hours
using fresh culture medium without test substance. About
2 -3 hours prior to harvesting the cells, Colcemid was
added to arrest cells in a metaphase-like stage of
mitosis (C-metaphase). After preparation of the lympho-
cyte chromosomes and staining with Giemsa, 100 metaphases
of each culture in the case of the test substance, un-
treated control and solvent ‘control, or 50 cells of each

culture in the case of the positive controls, were ana-

lyzed for chromosomal aberrations.

According to the results of the present study, the test
substance did not cause any biological significant
increase in the number of aberrant metaphases either

without S$-9 mix or after adding a metabolizing system.

Thus, under the experimental conditions chosen here
Lipoderm 01 SK is considered to have no chromosome -~

damaging (clastogenic) effect in vitro using human

lymphocytes.

Dr.rer. offmann Dr.rer.nat. G. Engelhardt

.4&9 / ﬁ aDé%:,ﬂ/,/zy? é;::;pb¢[xcrpAL% ﬁbé@f IC% /[fﬂ?

(Head o¥ Section) {Study director)




BASF

Abteilung Toxikologie
Department of Toxicology

Project No.: 30M0393/874173

INTRODUCTION

The aim of the present study was to establish whether the
test substance Lipoderm 01 SK or its metabolite could
interact with cells to induce chromosomal aberrations.
For this purpose, an in vitro cytogenetic assay was
carried out for measuring chromosome aberration
_frequencies in human lymphocytes. The study was carried
out in accordance with the “OECD guideline for testing of
chemicals - "Genetic Toxicology: In vitro Mammalian
Cytogenetic Test”, No. 473’ . The test procedure was based
on the method described by De JONG, B. and

G.J.P.A. ANDERS (1).

The study was carried out in June/July 1988,
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MATERIAL AND METHOOS

Tesf substance

Name of test substance: Lipoderm 01 SK

Batch No.: Tank 100, abgefillt am 29.06.87
Test substance No.: 87/393

Appearance, consistency: VYellowish liquid -

Degree of purity: 103%

Storage: At room temperature in the
darkness

Solvent: Ethanol

The stability of the test substance throughout the study
period will be verified analytically by reanalysis at a
later date. The resul;s of this analysis may be requested

from the sponsor.

The stability of the test substance in the carrier

ethanol and in aqua dest. was determined analytically.

The homogeneity of the test substance in the carrier was
guaranteed by constant stirring during the removal and

administration of the test substance formulation.

More detailed information about the test substance can be
. found in the raw data and may be requested from the
sponsor {EPM; BASF Aktiengesellschaft).
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Culture method

“Chromosome medium 1A with PHA" (Gibco) was used as the

cu;ture medium; the total culture volume was 6.0 ml.

Human venous blood was drawn from volunteers ageptically
into sterile syringes that contained heparin to prevent
clotting. About 0.5 ml of heparinized blood was added to
6.0 ml of culture medium in each centrifuge tube, and the

cultures were incubated with closed caps at 37°C.

-

Tissue preparation
S-9 fraction

The S-3 fraction was prepared according to Ames et al.

(3).

S.male Sprague-Dawley rats (200 - 300 g) received a
single intraperitoneal injection of 500 mg Aroclor 125¢
(as a 20% solution in peanut 0il - w/v) per kg body

weight and were kept for 5 days.

During this time the animals were housed in Makrolon

cages and were accommodated in fully air-conditioned
rooms in which central air-conditioning guaranteed a
range of temperature of 20 - 24°9C and a relative humidity
of 30 -70%. The day/night rhythm was 12 hours (12 hours
light from 6.00 - 18.00 hours and 12 hours darkness fram

18.00 -6.00 hours).

Standardized pelleted feed and tap water from bottles

were available ad libitum.
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5 days after administration the rats were sacrificed and
the livers were prepared (all preparation steps for ob-
taining the liver microsome enzymes were carried out
using sterile solvents and glassware at a temperature of
+408C). The livers were weighed and washed in a weight
equivalent volume of a 150 mM KCl solution (1 ml & 1 g
wet liver), then cut into small pieces and homogenized in
three volumes of KCl solution. After centrifugation of
the homogenate at 9000 x g for 10 minutes at +4°C, 5-ml
portions of the supernatant '(so-called S-9 fraction) were
quickly deep-frozen in dry ice and stored at -70°C to
-809%cC.

S-9 mix

The S5-9 mix was prepared freshly prior to each experiment
({2, 3). For this purpose, a sufficient amount of
§-9 fraction was thawed at room temperature, and 1 volume
of $-9 fraction was mixed with 1 volume of S-9 supplement
(cofactors). This preparation, the so-called S-9 mix, was
kept on ice until used. The concentrations of the

cofactors in the S-9 niix were:

MgCl2 8
KCl . . 33
glucose-6-phosphate 5

NADP ' 4
phosphate buffer (pH 7.4} 100

The phosphate buffer was prepared by mixing an NazHPO‘

sclution with an NaH2

PO, solution in a ratio of about

& : 1.
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Conduct of the study
Selection of the doses

The doses were determined from an appropriate pretest
with cultures exposed to a wide dose range of the test
article, i.e. 0.05 uyg/ml - 7500 ug/ml culture medium
without S-9 mix and 0.1 pug/ml - 7500 wg/ml culture medium
with $-9 mix. The highest doses (5000 pg/ml without S-9
mix and with S-8 mix) have to be selected with regard to

the solubility of the tegt substance and not to the

mitotic index as required in the OECD guideline

method 473. The reason is that the requif?d reduction of
the mitotic index {about 50%) are at dose levels

(> 500 pyg - 5000 pg/ml) which lead to a strong caompound
precipitation, thus an evaluation of a sufficient number

of metaphases was not possible.

500 pg/ml and 50 pg/ml with and without S-9 mix were

chosen as further doses.

In addition, one higher dose and one lower dose were
selected in the experiments both with and without S-9 mix
i.e. 7500 pg/ml and 5 pg/ml. However, these additional
dose groups were planned to be'evaluated only if the
results obtained regarding test substance precipitation

deviated from those obtained 'in the pretest.
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Test groups and doses

The number of test groups evaluated can be seen from the
following table. Ouplicate cultures were used for all

experimental groups.

Test group Dose Metaphases

No. ml and/or pg per ml
culture medium

untreated control

salvent control
0.1 ml ethanol

500 upg
50 ug
5 pg*

0.1 ug mitomycin C

untreated control

solvent control
0.1 ml ethanol

5000 pg
500 ug
50 upg

6 pg cyclophosphamide

* The evaluation of the microscopic slides indicated that a metaphase
analysis of the actually selected highest dose of 5000 pug/ml was .not
possible due to a strong test substance precipitation. Therefore, the
additionally selected lower dose, i.e. 5 pg/ml was evaluated
(see item 3.4.1.) ’

I
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Control articles
Untreated controls:

Nothing was added to the negative controls with and with-
out S$S-9 mix which contained cells and culture medium

only.

Solvent controls:
The solvent controls with and without S$S-9 mix only con-
tained the solvent for the test substance at the same

concentration and volume used in the test culture.

Positive controls:

a) Without metabolic activation
0.1 ug mitomycin C/ml culture medium was added in a

volume of 0.1 ml (dissolved in agua dest.).

b) With metabolic activation (S-9 mix)
6 ug cyclophosphamide/ml culture medium was added in

volume of 0.1 ml (dissolved in aqua dest.).
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Experimental procedure

The test substance was emulsified in ethanol. By adding
0.1 ml of this formulation to the culture medium
containing heparinized blood (see item 3.2.) the desired
final concentrations were reached {(see item 3.4.2.;
table).

The formulations of the test substance and the solutions

of the positive control substances were prepared

-

immediately before use.
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Treatment of cultures
Assay without metabolic activation

Whole blood was added to the culture medium containing
PHA as described before (see item 3.2.) and incubated at
37°C for about 4B hours. Solutions of the test substance,
mitomycin C or the solvent and 0.2 ml phosphate buffer
were then added to the cultures. After about 2 hours of
incubation at 37%C, cells were washed twice with
unsupplemented culture‘mgdium and then re-incubated in
complete culture medium for further 22 hours (the whole
duration of incubation was 72 hours). Colcemid was added

2 - 3 hours before harvesting the dividing lymphocytes.

Assay with metabolic activation

Whole blood was added to the culture medium containing
PHA as described before (see item 3.2.) and incubated at
379C for about 4B hours. Solutions of the test substance,
cyclophosphamide or the solvént and the 5-9 mix were then
added to the cultures. After about 2 hours of incubation
at 379C, cells were washed twice with unsupplemented
culture medium and then re-incubated in cbmplete culture
medium for further 22 hours. Colcemid was added 2 - 3

hours before fixation (the whole duration of incubation

was 72 hours).

valume of the blood culture was 6.8 ml consisting of

" following components:

culture medium

heparinized blood

test substance.solution or confrol substance

S-8 mix or phosphate buffer
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Lymphocyte fixation and cell staining

The lymphocytes were prepared based on to the method
described by De JONG, B. and G.J.A.P. ANDERS (1).

2 ~ 3 hours prior to harvesting the cells, 0.2 ug
Colcemid/ml culture medium was added in order to arrest
mitosis in the metaphase.

After incubation at 37°C, the blood cultures were
centrifuged at 1000 rpm for 10 minutes, the supernatant
was removed except for a few drops, and the precipitate
was resuspended. )

After hypotonic treatment with about 9 - 10 ml of a
hypotonic solution (Hanks/aqua dest. 1 : 4) which was
at 379C, the suspension was kept in a water bath at
379C for 20 minutes.

After recentrifugation at 1000 rpm for 10 minutes, the
supernatant was removed, and about 9 - 10 ml of
fixative {methanol : glacial acetic acid/4 : 1) was
slowly added to the sediment. After recentrifugation at
1000 rpm the fixative was replaced, the centrifuge tube
was closed with Parafilm, and this suspension was kept
at 49C for 20 minutes.

After recentrifugation at 1000 rpm, the supernatant was
removed, and. a suspension was prepared with a few drops
of fresh fixative. 3 - 5 drops of this suspension were
dropped onto clean, shortly iced microscopic slides
using a Pasteur pipette.

The preparations were dried in the air and subsequently
stained in a.solution of Giemsa and Titrisol (10 ml
Giemsa, 190 ml Titrisol pH 7.2) for 10 minutes.

After being rinsed twice in aqua dest. and clarified in
xylene, the preparations were embedded in. Entellan.
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Cell scoring

Chromosome analysis

As a rule, 100 metaphases of each culture for. the test
substance, negative and solvent controls or 50 cells of
each culture for the positive controls were analyzed for
chromosome aberryations according to the following
definitions (4, 5, 6):

a) Structural chromosome aberrations

- G and G" chromatid gap and isochromatid gap
respectively

unstained regions (so-called
achromatic lesions) without
dislocation of the segment which
appears to be separated.

chromatid break and chromosome
break respectively

visible discontinuity in chromatid
or chromosome structure with lat-
eral or longitudinal dislocation of
the fragment.

chromatid fragment and chromosome
fragment respectively

acentric chromosome segments which
occur singly or in pairs.
chromatid deletion and chromosome
deletion respectively

loss of a segment on the level of
chromatids or chromosomes.
multiple aberrations

metaphases with 5 or more
aberrations excl. gaps.

disintegration The chromosomes are present as

of chromosomal irregular particles, a chromosomal
structure structure cannot be detected any
(pulverization) longer.
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- Exchanges {(translocations)

These exchange aberrations are divided into intra-
changes and interchanges:

- Int’ and Int" intrachanges on the level of
chromatids and chromosomes
respectively

the joining of broken ends capable
of reuniting two or several
chromatid regions within a chromo-
some {(e.g., centric ring chromo-
somes, pericentric inversions).

interchanges on the level of chro-
matids and chromosomes respectively

the joining of braken ends capable

of reuniting two or several chromo-
somes. They are -classified accord-

ing to: ’

- symmetric interchanges (e.g.,
reciprocal translocations between
nonhomologous chromosomes,
centric fusions, quadriradial
structures)

asymmetric interchanges {(e.g.,
dicentric and polycentric chromo-
somes, triradial and quadriradial
structures).

b) Numerical chromosome aberrations (so-called
heteroploidies)

- Aneuploidy metaphases with absent-(hypoploid)
or additional (hyperploid) chromo-
somes

only hyperploid metaphases are
registered.

- Euploidy changes in the number of chromo-
(= polyploidy) somes by whole chromosome sets.

Preparations were analysed blinded. If only a few meta-
phases were found, a chromosome analysis was not carried

out.
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Mitotic index

A mitotic index based on 1500 cells/culture was deter-
mined for at least the top two doses that yield metaphase
cells, for the solvent and negative controls and for the

positive controls.
Statistical evaluation
The exact FISHER test, which is applied to check for sig-

nificant differenégs_between control groups (untreated

controls and solvent. controls) and dose groups with

regard to the rate of structural aberrant metaphases was

used (7). A significsant difference in the number of
aberrant cells between treated samples and untreated
controls or solvent controls at the 95% level is marked +
and x respectively; a difference at the 99% level 1is

marked ++ and xx respectively.

An appropriate computer program is used for all calcula-

tions.

Retention of records

The raw data, protocol, reserve sample and microscopic
preparations as well as the original of this report are
stored at BASF Aktiengesellschaft at least for the period
of time specified in the GLP regulations. The microscopic
preparations will be retained only as long as the guality

of the material allows evaluatian.
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RESULTS

Chromosome analysis

(Tables 1 to 14}

Table 1: Summary table: results of all groups
without S-9 mix

Table 2: Summary table: results of all groups
with $-9 mix
Tables 3 -~ 8: Results of the individual cultures of

each test group without S-39 mix

Tables 9 - 14: Results of the individual cultures of
each test group with S-9 mix

Asgsay without metabolic activation

(Tables 1, 3 - 8)

Untreated control:
6 (3%) aberrant cells incl. gaps and 2 (1%) aberrant

cells excl. gaps (1 x B ; 1 x F') were found.

Solvent control:
7 (3.5%) aberrant metaphases incl. gaps and 1t {(0.5%)

aberrant metaphases excl. gaps (1 x B") were observed.

500 pg/ml:
22 (11%) chromosomally damaged cells incl. gaps and 3

(1.5%) aberrant cells excl. gaps (1 x B8 ; 1 x B*"; 1 x F")

were detected.

50 uyg/ml:
20 {10%) aberrant metaphases incl. gaps and & (2%)
chromosomally damaged cells excl. gaps (3 x B ; 1 x F")

were observed.
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S ug/ml:
14 (1%) aberrant cells incl. gaps and 2 (1%) aberrant

metaphases excl. gaps (1 x 8"; 1 x 3 F") were analyzed.

0.1 pyg mitomycin C/ml:

With 29 (29%) aberrant cells incl. gaps and 23 (23%)
aberrant mitosis excl. gaps, the positive control
substance led to the expected increase in the number of
chromosomally damaged cells.

s

No differences regarding ﬁneuploidies (hyperploid meta-

phases) and polyploidies between the varous dose groups

and the negative controls were ohserved.

Assay with metabolic activation

(Tables 2, 9 - 14)

Untreated control:
10 {5%) aberrant mitosis incl. gaps and 2 (1%) aberrant

cells excl. gaps (2 x B') were analyzed.

Solvent control:
9 (4.5%) aberrant metaphases incl. gaps and 2 (1%)
chromosomally damaged cells excl. gaps (1 x B ; 1 x B8")

were found.

5000 pg/ml: _
15 (7.5%) echromosomally damaged cells incl. gaps and 7
(3.5%) aberrant cells excl. gaps (5 x B ;: 1 x B8“; 1 x F")

were observed,
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500 upg/ml:
15 (7.5%) aberrant metaphases incl. gaps and 4 (2%)
aberrant cells excl. gaps {1 x B"; 1 x B8"; 1 x D"

1 %X F') were detected.

50 pg/ml: .
17 (8.5%) chromosomally damaged cells incl. gaps and 3

{1.5%) aberrant cells excl. gaps (2 x B'; 1 X B") were

found.

6 ug cyclophosphamide/ml:
With 38 (36%) aberrant cells incl. gaps and 23 (23%)
aberrant metaphases excl. gaps, the positive control

substance led to thé expected increase in the number of

chromosomally damaged cells.

When compared to the negative control groups there were
no differences regarding aneuploidies (hyperploid meta-

phases) and polyploidies in the dose groups.

Mitotic index

The mitotic index based on 1500 cells per culture for the
different test groups without and with metabolic activa-
tion can be seen from the table on page 139. The numbers
of mitotic cells in the samples scored are given as
“absolute” values. The "relative" figures are related to

the corresponding solvent controls which are set 100%.
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Determination of the mitotic index (%)

Test groups

18t culture
% abs.

2nd culture
% abs.

Untreated control
Sclvent control
0.1 ml ethanol
500 pyg/ml c.m.
50 pug/ml c.m.

5 pug/ml c.m.

6.1 yg mitomycin C

Untreated control

Solvent control
0.1 ml ethanol

5000 pg/ml c.m.
500 pg/ml c.m.
50 pg/ml c.m.

6 Mg cyclophosphamide

6.8
6.0
v
10.3
7.3
8.0

= culture medium
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CONCLUSIONS

According to the results of the present study, the test
substance Lipoderm 01 SK did not lead to an increase in
the number of aberrant metaphases incl. and excl. gaps

after the addition of a metabolizing system.

Without S-9 mix there was a slight and dose-~dependent
increase in the frequency of aberrant mitoses but only
incl. gaps (statistical significance of 95%).

However, the genetic consequences of gaps'are rather
uncertain and the occurance of this aberration type

in isolation is no suitable criteria for the evaluation
of a clastogenic event. Therefore, the te§§~substance
Lipoderm U1l SK is considered to have no chromosome-
damaging {(clastogenic) activity under in vitro conditions

using human lymphocytes.
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