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PREFACE

" This report contains a summary of the data compiled during
the evaluation of the test compound. The report {s organized to

-present the results in a concise and easily interpretable manner.
The first part contains items I-VIII. Items I-IV provide sponsor

- end compound identification information, type of assay, and the
protocol reference number. All protocol references indicate a
standard procedure described in the Litton Bionetics, Inc.
"Screening Program for the Identification of Potential Mutagens
and Carcinogens.” Item VI identifies the supervisory personnel.
Item VII identifies the tables and/or figures containing the data
used by the study director in interpreting the test results. The
interpretation itself is in Item VIII. Item IX provides the con-
clusion and evaluation.

‘The se:ond part of the report, entitled STUDY DESIGN, describes the
- materials and procedures empicyed in conducting the assay. This
part of the report also contains evaluation criteria used by the
study director, and any appendices.

A1l test and control results presented in this report are supported
by raw data which are permanently maintained in the files of the
Department of Genetics and Cell Biology or in the archives of

%;;;gn Bionetics, Inc., 5516 Nicholson Lane, Kensington, Maryland

Copies of the raw data will be supplied to the sponsor upon request.
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SPONSOk: 3M Company

MATERIAL TESTED

A. Client's Identification: T-2380-DU
8. Genetics Assay No.: 4226

C. Date Received: April 24, 1979

D. Physical Descripiion: White powder

TYPE OF ASSAY: Sister Chromatid Exchange Assay in Chinesc
Hamster Ovary Cells (CHO)

PROTOCOL NO.: 438

STUDY CATES:

A. Initiation Date: May 22, 1979

B. Completion Date: June 12, 1979

SUPERVISORY PERSONNEL

A. Study Director: Danie! Stetka, Ph.D.

B. Laboratory Supervisor: Helen Lebowitz

RESULTS

The results of this assay are presentad in Tables 1 and 2.

INTERPRETATION OF RESULTS:

The test compound, T-2380-DU, is evaluated here in terms of its
ability to induce sister chromatid exchanges (SCEs) in CHO cells
when used directly and also in the presence of a metabolic
activation system that contains liver microsomal enzymes from
Aroclor-induced rats.

a

Prior to dosing of the test cultures, a stock solution of
T-2380-DY was prepared in DMSO at 100 mg/ml. Serial dilutions
were -then performed using the same solvent so that final con-
centrations were achieved with the addition of 0.1 ml of solution
per culture (i.e., per 10 m1 of medium).
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VI,

INTERPRETATION OF RESULTS (Continued)

‘Results of the direct (nonactivation) assay are presented in Table 1.
-Doses-of T-2380-DU covered 5 orders of magnitude, and all but the

lowest dose induced significant increases in SCE frequency. Although
the frequencies are not exceptionally high (2 x solvent control value

~ at the highest dose), they do tend to increase with dise. Thus, it

must-be concluded that the test ‘compound, at-least when -used with
“the present solvent (DMSO), does induce smal® but statistically

' significant increases in SCE frequency at doses as low as C.10 ug/ml,

. Wit i¢tivation the results were essenfially'iﬂentical (Table 2). -

Solvent control frequency was unusually high, so only the 3 highest
dose levels of the test compiwnd induced significant increases in
SCE frequency; but frequencies -id tend to increase with dose, and
they were similar to those observed in the nonactivation series. The
positive control compound, DMN, induced a significant increase in
SCE frequency, indicating that the activation system was functional.
Thus, the nearly identical responses observed with and without
activation suggest that the livar microsomal enzymes had no effect
on the SCE-inducing capacity of this compound.

CONCLUSIONS

In conclusion, T-2380-DU is a weak inducer of SCE, with and without
activation, under the conditions of this assay. :

‘Sutmitted by:
,Sthdy Director

Danial Statua, Bn T,
Section Leader

Animal Genetics and
Cytogenetics
Department of Genetics
and Cell Biology

Reviewed by:

d J. Brusick, Ph.D.

Director
Department of Genetics
and Cell Biology
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TABLE 1
SCE FREQUENCIES IN CELLS EXPOSED TO

T-2380-DU
Nonactivation

. No. of No.
Treatment Dose Chromosomes . of SCE's SCE/Chromoscme S SCE/Cel:

Neg. Control
(Medium) 360 211 $.586 + .040 11.

Solvent Contro”
DMSO 347 . . 15.

Positive Control
EMS 0.5 ui/ml 372 .2 . 64.

Test Compound
T-2380-0U 0.01 ug/mi 360 . + 15.°

T-2380-DU 0.10 ug/ml 341 .056 + . 21.

T-2380-DU  1.00 wg/ml 350 ) ) 19.

T-2380-DU  10.00 ug/m. . 347 . . 22.
T-2380-DU . "72.00 ug/ml 352 . .0 24,
T-2380-DU 1u00.0C ng/ml 333 . . 28.

**Significantly yreater than solvent control value, P < 0.01 (Student's t-test)
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\ , TABLE 2
SCE FREQUENCIES IN CELLS EXPOSED TO
T-2380-DU

Activation

: R No. of No. .
~ Ireatwment __ Oose Chromosomes _ of SCE's SCE/Chromasome £SE SCE/Cell

egative Control
{Meditm)  -- 359 256 0.713 + .045 14.26

Sdlvént Control
DMSO ~ o 359 356 0.992 .053 19.83

Positive Control
DMN 0.3 ul/m 372 487 1.309 . 26.18**

Test Compound
7-2380-0U 0.01 ug/ml 350 303 0.866 . 17.31

T-2380-DU  0.10 ug/ml 348 350 1.006 + . 20.11
T-2380-0U 1.0 ng/ml 347 358 1.032 + . 20.63
T-2330-DC  10.00 wy/m? 341 463  1.358 + . 27.16%*
7T-2380-0U 100.00 ug/ml 359 503 1.401 + . 28,02+
7T~2380-DU 1000.00 ug/ml 354 455 1.285 + . 25.71%*

**Significantly greater than solvent control value, P < 0.01 (Student's t-test).
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PROTOCOL

1. OBJECTIVE

The objective of this in vitro assay is to evaluage the ability of a
test article to induce sister chromatid exchange (SCE) in Cainese
hamster ovary (CHO) cells, with and without melabolic activation.

2. MATERIALS

A. Indicator Celis

Cells to be used in this assay are obtained from the American
Type Culture Collection Repository No. CCL61, Rockville, MD.
The originai cells were obtained from an ovarian biopsy of a
Chinese hamster. This is a permanent cell line with an average
cycle time of 10 %o 12 hours.

8. Medium

CHO cells for this assay are grown in Ham's F12 medium suppi _nented
with 10% fetal calf serum (FCS). The cells are split back to 3 x 105
per 75-cm? plastic flask and fed 24 hours prior to treatment with

10 m1 of fresh medium.

C. Control Articles

1. Negative control article

The solvent for the test article will be used as the solvent
or vehicle cantrol article.

2. Positive control articles

Ethylrethane sulfonate (EMS), a ch..omosome breaking agent
that induces SCE, will Ye disso'ved in culture medium and
used as a positive control article for the nonactivaticn
studies at a final concentration of 0.5 nliters/ml.

Dimethylnitrosamine (DMN), an SCE inducer that requires
metaboiic biotransformation by microsomal enzymes, wiil

be used as a pesitive control articie for activation studies
at a final concentration of 0.3 uliters/mi.

BIONETICS
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IMENTAL DESIGN

A Toxicit ;1 and gg Detenni"natign

Tha sclubility, toxicity and doses for tne test article may be
determined prior to screening. ihe effect of each taest article on
-the survival-of the indicator cells will bte determined by exposing
- the-cells to a wide range of article concentrations i~ complete growth
~medium. Toxicity will be measured as the lass in growch potential
- —-0f the-ceils induced by 4.hour expesure to the *est article followed
. 'by-a 28-hour expression period in growth medium. Doses will be
‘selected from ihe range oF concentrations by bracketing the highest
~ dose that shows no loss in growth potential with at least one higher
and- th-ze Tower doses. Otherwise, either i) the Sponsor may indicite
. the dose levels; or 2) a geometric series of doses will be employed,
with the highest dose being perhaps limi*tad by solubility, but in
any case rot to exceed 5 mg/ml. In the latter, the dcses will cover
at least four orders of magnitude, and all doses that yield suffi-
cient numbers of scorable metaphase cells will be considered in *he
analysis.

Cell Treatment
1. _Nonactivation asséy

Approximately 106 cells will te treated n growtii medium with

the test article at predetermined doses, ard then incubated at
-379C.-for Z-hours on-a rocker. The exposure period will be- termi-
nated by washing the cells twice with saline. Then, S5-bromo-¢'-
deoxyurdine (BrdU; 20 uM firal concentration) wil! te added to
the culture tubes and incubation continued in the dark for 24

to 30 hours. Longer times will of’en be necessary to permit

cell passage through two DNA replication cycles inithe presence

of BrdU following treatments that cause mitotic delay. This -
will be determined experimentally. Colcemid wiil be added for
the last 3 hours of incubation (final concentration 2 x 10-7M),
and metaphase cells will be collected by mitotic shake~off
(Terasima and Tolmach, 1961). These cells will be swollen with
0.075M KC1 hypotonic :c: .tion, then washed 3 times in fixative

(methanol:acetic aci... i:1), dropped onto siides and air-dried.

Activation assay

The test article will be tested in the presence of an S9 rat
liver activation system. This assay will differ from the non-
activation __say in that S9 reaction mixture will be added to

the growth medium, together with the test article, for 2 hours.
The exposure period will be tzrminated by wasning the cells twice
with saline. From this point they will Le treated as described
above.

BIONETICS
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" SISTER CHROMATID EXCHANGE IN CHINESE HAMSTER OVARY CELLS

4. MIXTURE

Fischer 344 male rats normally will be used as the source of hepatic
m*crosome. - Induction with Aroclor 1254, or another agent specified by
te:Sponsor, will be performed by injections § days prior to kill. After
_dacapitation and bleeding, the liver will be immediately dissected from
the animal using aseptic technique and placed in ice-cold 0.25M sucrose
"Juffered with Tris at pH 7.4, When an adequate number of livers has been
- obtained, -the co'lection will be washed twice with fresh buffered sucrose
--and completely homogenized. The homogenate will be centrifuged for 10
minutes at 3,000 x g in a refrigerataed centrifuge, and the superratant
(S9): from this centrifuged sample will & ained and frozen at -800C
- until used in the activation system. Ti fraction may be obtained from
induced or noninduced rats or other spec..., as requested. This S9 fraction
will be added to a "core" reaction mixture to form the activation system
described below.

Final Concentration
Component per Milliliter

NADP (ccdium salt)
Isocitric acid
Homogenate fraction

STAINING AND SCORING OF SLIDES

Slides will be stained for 10 minutes with Hoechst 33258 (5 ug/ml) in

M/15 Sorensen's buffer (pH 6.8), mounted in the same buffer and exposed
“to ultraviolet (UV) light from a mercury lamp for the amount of time
required for sister chromatid differentiation.* Following UV expostre

the slides will be stained with 10% Giemsa for 10 minutes and then mounted
in Depex.

Second division cells (M2 cells) will be scored for the frequency of SCE's
per cell and per chromosome. The proportions of cells in the first,
second and third divisions (i.e., M1, M2 and M3 cells) can also be deter-
mined, if desired. For SCE analysis, 20 M2 cells will typically be scored
at each dose level.

For control of bias, all slides will be coded prior to scoring and scored
blind..

*Modification of Perry and Wolff (1974) technique.

- BIONETICS




SISTER CHROMATID EXCHANGE IN CHINESE HAMSTER QVARY CELLS

EVALU " ION CRITERIA

Data wiil generally be presented in table form. Interpretation will be
based on the increase in S.c frequency as a function of dose and/ar an

the statistical signi“icance of increases above tha backaround or “sponta-
necus" level. The t-statistic will be calculated, and an SCE frequency
increase will be considered positive if p < 0.05 and there is an indica-
tion of a pcsitive dose response.

REFERENC

Perry, nd Wol f, S.: New aia -

©tte  fferential <laining

of siste chro 4., Nature, 251:156-183, 1974

Terasima, 7. and laimach, L.J.: Changes in X-ray sansitivity of Hela
cells during the division cycle. Nature, 190:1210-1211, 1961.

RECORDS TO BE MAINTAINED

All raw data, protocol, modifications, test article weight and dispensa-
tion records and correspondence between LBI and the Sponsor will be
maintained in a central file within the Department of Genetics and Cell
Biology. These records will be filed under Departmental assay number and
held up to 2 years following submission of the final report to the Sponsor.
After 2 years they will be transferred to the LBI Archives for parmanent
storage,.
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.'Q*.A. tnspecﬁion Statement
—{reference 21 CFR-58:35(bH{7))— -

- PROJECT, 2‘ o970 LBI Assay No._ZZ2 ¢
TYPE of,sfubv Sistec Clrama.kcf Exc‘am;c in CHO ccls ansa.
A ‘ 4

This final study report was reviewed by the LB! Quality Assurance
Unit on 7/ 72 / 77 . A report of findings was submitted to the
Study Director and to Management on 7/ /¢ / g4

The short-term nature of this study precluded inspection while it
was in process. The Ouality Assurance Unit inspects an in-process study of
this type approximately every three months to assure that no significant

problems exist that are Tikely to affeét the integrity of this type of study.

Audi tor-, ﬁuahtﬁ éésurance Unit
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" SUMMARY

——SRI International examined3M Corpany compounds T~2379 Du and
T-2380 Du for mutagenic activity with strains TA1535, TA1537, TA1538,
- TA98, and TAl00 of the bacterium Salmonella tvphimuriur in the standard

Ames Salmonella/microsome assay and with the veast Saccharomvces
_g_éi"eiiis’iaeb!.’r ‘Each assay was performed in the presence and in the

i arbsen'c,erwof é rat ii:ver metabolic activation system. T-2379 Du was
neither mutagenic nor recombinogenic in either assay. T-2380 Du was
mutagenic in assays with strain TA100 with metabolic activation but was

not recombinogenic in S. cerevisiae.

( Note: 5,5'-(phenylmethylene)bis(11-ethyl-11H-benzo{alcarbazole) is T-2380 S

»
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INTRODUCTION

SRI International examined 3 Company compounds T-2379 Du and
T-2380 Du for mutagenicity by in vitro microbiological assays with
strains TAl335, TAl337, TA1l338, Ta98, and TAl0Q of the Lacterium

Salmonella typhimurium in the standard Ames Salmonella/microsome assay

and with the veast Saccharomvces cerevisiae D3. An Aroclor 1254-

sctimulated, rat liver homogenate metabolic activation system was
included in the assay procedures to provide metabolic steps that the
bacteria either are incapable of conducting or do not carry out under

the assay conditions.

The assav procedure with 5. typhimurium has proven to be 80 to 90%

reliable in detecting carcinogens as mutagens, and it has about the same
reliability in identifying chemicals that are not carcinogenic.’

The assay procedure with S. cerevisize is about 60% reliable in detecting
carcinogens as agents that increase mitotie recombination.® However,
becazuse the assay systems do not always provide 100% correlation with
carcinogenicity investigations in animals, neither a nositive nor a
negative response conclusively proves that a chemical is hazardous or

nonhazardous to wan.




HETHODS

”*mw*~w~*Sa1mene1}a :vphimuriumUSanlnsWIAl535 TA1537 TA1538, TA98, and TA100

- The Salmonella tvphimurium strains used at SRI are all h1st1d1ne

auxotrophs by virtue of mutations in the histidine operon. When these
histidine-dgpendent cells are grown on minimal agar plates containing
.a trace of histidine, only those cells that revert to histidine
independence (higf)'are'able to form colonies. The small amount of
histidine allows all the plated bacteria to undergo a few divisions in
many cases, this growth is essential for mutagenesis to occur. The
hi§+ revertants are easily scored as colonies against the slight
background growth. The spontaneous mutation frequency of each strain
is relatively constant, but when a mutagen is added to the agar, the
mutation frequency is increased 2- to 100-fold, usuaily in a dose-
related manner.

We obtained oﬁr S. typhimurium strains from Dr. Bruce Ames of the

-5

University of California at Berkeley.'® In addition to having mutations
in the histidine operon, all the indicator strains have a mutation (rfa )
‘that leads to a defective lipopolysaccharide coat; they also have a
deletion that covers genes involved in the synthesis of the vitamin
biotin (bio ) and in the repair of ultraviolet (uv)-induced DNA damage
(uvrB ). The rfa  wmutation makes the strains more pé}meable to many
large aromatic molecules, thereby increasing the mutagenic effect of
these molecules. The uvrB- mutation decreases repair of some tyres of
chemically or physically damaged DNA and thereby enhances the strains’
sensitivity to some mutagenic agents. Strain TA1535 is reverted to.hig+
by many mutagens that cause base-pair substitutions. TA100 is derived
from TA1535 by the introduction of the resistance transfer factor plasmid
pKM101. This plasmid is believed to cause an increase in error-prone
_.DNA repair that leads to many more mutations for a given dose of most

mutagens.’ In addition, plasmid pKM10l confers resistance to the




The presence o
strain TAl00 sensitive to some frameshift mutagens [e.g., ICR-191, benzo(a)-
prrene, aflatoxin B,, and 7,12-dimethylbenz(a) anthracene]. Strains TAl1S37

and TA1538 are reverted by many frameshift wmutagens. TAl537 is more sensi-

¥y o
tive thaﬁ’TAlS38 to mutation by some a.:idines and benzanthracenes, but

the difference is quantitative rather than qualitative. Strain TA9B is
derived from TA153S..y the addition of the plasmid pKM10l, which makes

it more sensitive to some mutagenic agents.

All indicator strains are kept at 4° C in minimal agar plates,
supplenented with a trace of biotin and an excess of histidine. The
plates with the plasmid-carrying strains contain, in addition, ampicillin
(25 vg/ml) to ensur stable maintenance of the plasmid pKM10l. Xew
stock culture plates sre made every month from single colonvy isolates
that have been checked fcr their genotype characteristics (his, rfa,
uvrB, bio) 2nd for the presence of plasmid. Fpr each experiment, an
inoculum from the stock culture plates is grown overnight at 37% C in
nutrient broth (Oxoid, CM67). After stationmary overnight growth, the

cultures are shaken for 3 to 4 hours to ensure optimal growth.

Avoclor 1254-Stizulated Metabolic Activation Svstem

Snme carcinogenic chemicals (e.g, of the aromatic amino type or
the polycycli. hydrocar type) are inactive unless they are m zabolized
man, &n enzyme system in the liver or
organs (e.g., lung or kidney) is capable of metabolizing a large

=% Some of these inter-—

number of these chemicals to carcinogens.”“’
mediate metabolites are very potent mutagens in the S. tvphimurium test.
Ames has described the liver metabolic activation system that we use.®
In brief, adult male rats (250 to 300 g) are given a single 500-mg/kg
intraperitoneal injection of Aroclor 1254 (a mixture of polychlorinated
biphenyl). This treatment enhances the synthesis of enzymes involved in

the metabolic conversion of chemicals. Four days after the injection,

.the animals' food is removed but drinking water is provided ad livitum.




" On the fifth day, the rats are killed and the liver homogenate is prepared

) ?5,f911°"§',,”,

The livers are removed aseptically and placed in a prewveighed sterile

glass beaker. Theforgén weight is determined, and all subsequent opera-

tions are conducted in an ice bath. The livers are washed in an equal

volume of cold, sterile 0.15 M KCI (I ml/g of wet organ), minced-with
sterile surgical scissors in three volumes of 0.15 M KC1l, and homogenated
with a Pof;er-Elvehjem apparatus. The homogenate is centrifuged for 10
minutes at 9000 x £, and the supernatan:, referred to zs the S-9 fraction,

. is quickly frozen in dry ice and stored at -8C° C.

The metabolic activation mixture for each experiment consists of,
for 10 ml:,

* 1.00 of S-9 fraction

® 0.20 ml of MgCla (0.4 M) and KC1 (1.65 M)

® 0.05 of glucose-6-phosphate (1 M)

d 0.40 of NADF (0.1 M)

e  5.00 of sodium phosphate buffer (0.2 M, pH 7.4)
® 3.35 of H:0.

.Saccharomvces cerevisiae D3

Thé &east S. cerevisiae D3 is a diploid microorganism heterozygous
‘for a mutation leading to a defective enzyme in the adenine-metabolizing
pathway.® When grown on medium containing adenine, cells homozygous for
this mutation produce a red pigment. These homozygous mutants can be
generated from the heterozygous by mitotic recombination. The frequency
of this recombinational event may be increased by incubating the
organisms with various recombinogenic agents. The recombinogenic activity
of a compound or of its metabolite is determined from the number of red-

pigmented colonies appearing on test plates.'®

A stock culture of S. cerevisiae is stored at 4° C. For each
experiment, broth containing 0.05% MgSO., 0.15% KH:PO., 0.45% (NH.) 2S0.,
. 0.35% peptone, 0.5% yeast extract, and 27 dextrose is inoculated.with a
"loopful of the stock culture and incubated overnight at 37° C with

shaking.




The in vitro veast mitotic recombinaticn assay in suspension is

conducted as follows. The overnight culture is centrifuged and the

cells are resuspended at a concentration of 10® cells/ml in 67 mM

phosphate buffer (pH 7.4). To a sterile test tube are added:

® 1.00 m! of the overnight broth culture
® 0.30 ml of either the metabolic activation mixture or buffer
® 0.%C 11 of the test chemical

® 0.3 ml of buffer.

Because many otrganic chemicals are not appreciably water-soluble, DMSO
is used routinely as the solvent for the test chemical. Other solvents
that are used occasionally are ethanol, benzene, and water. Several
doses of the test chemical (up to 5%, w/v or v/v) are tested in each

experiment, and appropriate controls are included.

The suspension mixture is incubated at '30° C for 4 hours on a
roller drum. The sample is then diluted sevially in sterile physiological
saline, aand a volume of 0.2 ml of the 107* and 1077 dilutions is spread
on plates containing the samz ingredients as the broth plus 1.3% agar;
five plates are used for the 107° dilution and three plates are used for
the 10~® dilution. The plates are incubated for 2 days at 30° C, followed ”
by 2 days at 4° C to enhance the developrment of the red pigment indicative
of adenine-deficient homozvgosity. #£lates of the 1073 dilution aure
scanned with a dissecting microsceope at 10t X magnification, and the
number of mitotic recombinants (red colonies or red sectors) is recorded.

ic datarmined fram the total numher

of the 10™° dilution.

The number of mitotic recombinants is calculated per 10° survivors.
A positive response in this assay is indicated by a dose-related increase
of mere than threefcld in the absolute number of mitotic recombinants
per millimeter as well as in the relative number of mitotic recombinants

per 10® survivors.




= -RESULTS-AND_DISCUSSION. . . ____ . .

Tables 1 and 2 present the results of testing T-2379 Du in the Ames

Salmonella/microsome assay. The data in each table are the results from
one aés#&NCQnducted iniduplicate (two plates per strain per dosa); each
assay was performed on a separate'day. T-2379 Du was tested over a
concentration range of 10'to 5000 ug/plate, both with and without
metabolic activation. T-2379 Du formed a precipitate when it was added
to the top agar at 1000 and 5000 ug/piate (Table 1) and 500, 1000, and
5000 pg/plate (Table 2). No dose-related increase in mutants over the
background number was observed; therefore, we conclude that T-2379 Du

was not mutagenic in §. tvphimurium.

Tables 3 and 4 present the results of testing T-2380 Du. The compound
was tested over a concentration range of 10 to 5000 ug/plate. A precipitate
formed at concentrations of 500 pg/plate and higher. A dose-related increase
in mutants over the background count was observed in S. typhimurium strain
TA100 with metabolic activation in both'experiments. However, mutagenicity'
was act observed in strzins TA1535, TAl337, TA1538, or TA98 with or without

metabolic activation or in strain TA100 without activation.

The results of the assays of T-2379 Du with S. cerevisiae D3 are
shown in Tables S5 and 6. T-2379 Du was tested at concentratioms from 0.1
to 5.0% (Table ) and 0.5 to 5.0% (Table 6} both with amd withowt metabolic
activation. An apparent recombinogenic response was observed at 0.5% with
metabolic activztion (Table 6), but this effect was not reproducible and
not dose-related. .herefore, we do not believe that the data should be

interpreted as indicating a recombinogenic effect.

Tables 7 and 8 present the results of testing T-2380 Du with S.
cerevisiae D3. T-2380 Du was tested once at concentrations of 0.1 to
5.0% (Table 7) and once at concentrations of 0.5 of 5.0% (Table 8).
.An apparent recombinorenic response was observed at 1.0% both wi;h and

without metabolic activation (Table 7). However, this effect was not




reproducible (Table 8). Therefore, we do not believe that the data

should be interpreted as indicating a true recombinogenic effect.

In conclusion, T-2379 Du was neither mutagenic in §. typhimurium

nor recombinogenic in S. cerevisiae. T-2730 bu was mutagenic in assays

with S. typhimurium strain TAl100 when the metabolic activation system

was present. It was not mutagenic with any of the other Salmonella

strains, and it was not recombinogenic in §. cerevisiae D3.
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