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Fig.1 Effect of cyclophosphamide (A) , mitomycin C (B)
and ampicillin Na (C) on cell survical. The cells incubated with
drugs for 4 d.
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Tab.1 Effect of cyclophosphamide ( CP), mitomycin C
(MMC) and ampicillin Na on foci number in Bhas 42 cell
initiation assay

Drug/mg-L "' Foci numbera ~ Ratio  Judgment
Blank control 4.2+0.4 NA NA
MCA 1 47.0 4.5 11.2 +
MMC 0.01 32.5+£5.47 7.7 +
CP 1300 43.3+£9.57 10.3 +
Ampicillin Na 1750 5.7+0.5 1.4 -

The day of seeding cells was defined as the day before drug. On the 1st
day, medium in each well was changed with the medium DF5F containing
test article or 0. 5% DMSO, and the treatment in the initiation phase was
continued for 72 h. Following the exposure period, all treatment media
were removed and the cells were refed with medium without the test article
(4th day) and subsequently cultured in DF5F until the 21st day, receiv-
ing medium exchanges on the 7th, the 11th and 14th days. The cells
were fixed and stained on the 22nd day and counted the foci whose cells
number was more than 50. Judgment; (D a significant increase (P <
0.05) in a one-sided Dunnett ¢ test; and (2) more than a two-fold in-
crease as compared with the blank control. Chemicals which satisfied
these two criteria were judged to be positive( + ). Chemicals which met
only the first criterion, but not the second, were considered equivocal
( +). Ratio = foci number of test article/foci number of blank control;
NA: not available. x +s, n=6. * P <0.05, compared with blank

control group.

Tab.2 Effect of CP,MMC and ampicillin Na on foci num-
ber in Bhas 42 cell promotion assay

Drug/mg-L "' Foci number ~ Ratio  Judgment
Blank control 12.0+1.8 NA NA
TPA 0.05 43.0+4.3* 3.6 +
MMC 0.01 11.7 2.2 1.0 -
CP 1300 14.2 2.2 1.2 -

Ampicillin Na 1750 15.0+£2.3 1.3 -

TPA ; 12-O-tetradecanoylphorbol-13-acetate. The day of seeding cells was
defined as the day before drug. On 4th day, medium in each well was
changed with the medium DF5F containing test article or 0. 5% DMSO,
and the treatment in the promotion phase was continued to 14th day. Dur-
ing the exposure period, all treatment media were replaced with medium
containing the test article or 0. 5% DMSO on the 7th and the 11th days.
The cells were then subsequently cultured in the DFSF without the test ar-
ticle from the 15th to the 21st day. The cells were fixed and stained on
the 22nd day and counted the foci whose cells number was more than 50.
The following criteria were used for the evaluation of transformation
results; (D a significant increase in a one-sided Dunnett test, with a
significance level of 5% (P < 0.05); and @ more than a two-fold
increase as compared with the solvent control. Chemicals which satisfied
these two criteria were judged to be positive( + ). Chemicals which met
only the first criterion, but not the second, were considered equivocal
( +). Ratio = foci number of test article/foci number of blank control;
NA: not available. x = s, n =6. “P<0.05, compared with blank
control group.
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Tab.3 Comparison of results in the Bhas 42 cell transformation assay with those in genotoxicity assays

Bhas 42 cell transformation Chromosome aberration
assay (rodent and human cells) ™
Drug Ames ML™® MN'®
Initiation Promotion . .
In vitro In vivo
assay assay
MCA + - +, + + -, - NA NA
TPA - + - NA NA NA NA
MMC + - + (CCRIS) +,+ +,+ +,+,+ +,4, 4+
+,+/ -, +/
(015 + - +, 4+, +, + +,+ +,+/ - +,4, 4+

Ampicillin Na - - - - - - -

NA': not available based on CCRIS. ML: mouse lymphoma test, MN: micronucleus test; CCRIS: the chemical carcinogenesis research information

non

system. " + " means "positive in one database”, L

+, + " means "positive in two different databases”, " + , + , +” means "positive in three different databas-

es +, +, +, + " means "positive in four different databases”, " +/ —" means that there are diverging results inside a database, " —" means negative re-

sults. The databases used in this table are; NTP, GENETOX, CCRIS and IUCLID.
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Carcinogenesis activity detection of cyclophosphamide, mitomycin C
and ampicillin Na by cell transformation assay in Bhas 42 cells

SONG Zheng', LIU Quan-hai*, MA Jing'
(1. National Shanghai Center for New Drug Safety Evaluation & Research, Shanghai Institute of Pharmaceutical
Industry, China State Institute of Pharmaceutical Industry, Shanghai 201203, China; 2. Department of

Pharmacology , Shanghai Institute of Pharmaceutical Industry, China State Institute of
Pharmaceutical Industry, Shanghai 200083, China)

Abstract; OBJECTIVE To detect the initiating and promoting carcinogenicity activity of
some genotoxic chemicals, to evaluate the performance of Bhas 42 cell transformation assay for the
detection of chemical carcinogenicity. METHODS (D The dose of cyclophosphamide( CP) , mito-
mycin C (MMC) and ampicillin Na applicable to the Bhas 42 cell transformation assay by cytotoxici-
ty test was defined. (2) Initiation assay: the day of seeding cells was defined as the day before drug,
on the Ist day, medium in each well was changed with the medium DF5F containing test chemical or
0.5% DMSO, and the treatment in the initiation phase was continued for 72 h. Following the expo-
sure period, all treatment media were removed and the cells were refed with medium without the test
chemical (the 4th day) and subsequently cultured in DFSF until the 21st day, receiving medium
exchanges at the 7th day, the 11th day and the 14th day. The cells were fixed and stained on the
22nd day and counted the foci whose cells number was more than 50. (3) Promotion assay: the day
of seeding cells was defined as the day before drug. On the 4th day, medium in each well was
changed with the medium DF5F containing test chemical or 0. 5% DMSO, and the treatment in the
promotion phase was continued to the 14th day. During the exposure period, all treatment media
were replaced with medium containing the test chemical or 0. 5% DMSO on the 7th day and the 11th
day. The cells were then subsequently cultured in the DFSF without the test chemical from the 15th
day to the 21st day. The cells were fixed and stained on the 22nd day and counted the foci whose
cells number was more than 50. RESULTS According to the results of cytotoxicity test and previ-
ous results, the final concentration of chemicals were ampicillin Na; 1750, CP. 1300, MMC.
0.01, 3-methyl-cholanthrine ( MCA ): 1 and 12-O-tetradecamoylphorbol-13acetate ( TPA ).
0.05 mg-L™". The initiation assay results showed as the foci numbers of MCA, MMC and CP were
significant increased in ¢-test and more than a 2-fold increase as compared with the solvent control,
the above chemicals were the initiation positive. The promotion assay results showed as the foci num-
ber of TPA was significantly increased in t-test and more than a 2-fold increase as compared with the
solvent control, TPA was the promotion positive. CONCLUSION Bhas 42 cell transformation assay
can detect not only the positive and negative chemicals but also the false-negative carcinogens. The
Bhas 42 cell transformation assay can be used to detect the initiating and promoting carcinogenicity
activity of chemicals.

Key words: Bhas 42 cell line; initiation; promotion
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