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A slaining technique that detects sister chromatid exchanges (SCEs) is useful for the
lmplementation of environmental mutagen-carcinogen testing programs using cultured mamma-
lian cells. On the other hand, the Ames test, which measures mutagenicity in Safmonella
typhimurinm, is widely used for determining carcinogenic agents. However, conflicting results
have been reported on the effect of some carcinogens between the SCE and the Ames iests. These
discrepancies may be due to differences in the basic nature of mammalian cells and microorga-
nisms. Moreover, the evaluation of mutagenicity with SCE tests using normal human lympho-
cytes and chinese hamster cells seems difficult because of the comparatively low SCE increase
and the necessity of careful statistical analysis. A sensitive cell system using human cells is now
needed to detect carcinogens and mutages. Recently we have established B-lymphoblastoid cell
lines (L.CLs) from Bloom syndrome (BS) patients and classified them into three types according to
their chromosomal properties: type | with normal SCE and normal karyotype: type II with high
SCE and normal karyotype and type III with high SCE and abnormal karyotype. We have shown
that carcinogen-treated BS type I and III cells are highly susceptible to malignant transforma-
tion, when their SCE rate is raised above a certain critical level (increase of 70 SCE/cell over the
baseline), as evidenced by tumor production in nude mice and high colony formation {CF) rates
in soft agar, In order to demonstrate the effectiveness of using BS B-LCLs as a sensitive system
to detect carcinogens we have studied the effects of 20 chemicals including indirect and direct
carcinogens (with and without 89 mix) on SCE and chromosome abnormalities. BS type III cell
was highly susceptible to both direct and indirect carcinogens with respect to high SCE increase
without 89 mix (c. 140 SCE/cell), though some carcinogens produced SCE rated in the medium (c.
120 SCE/cell) range. Therefore BS type Il is a unique cell line which can metabolize indirect
carcinogens without 89 mix in én vitro culture, and are usable to establish a sensitive human cell
system to detect carcinogens. A stable staining procedure of sister chromatid differentiation
{SCD) using monoclonal anti-Bromodeoxyuridine (BrdU) antibody was newly established by
combining it with the immunoperoxidase reaction (3, 3'-diaminobenzidine, DAB reaction). This
procedure enabled detection of SCD and SCE under very low BrdU concentrations. SCE was not
usually observed below 2.0 ug/mi BrdU with flame dried chromosome slides. SCE levels were
evaluated under low BrdU concentrations using the antibody technigue and endomitotic analysis
with FPG (10.0, 5.0, 1.0, 0.5, 0.3, 0.2 ug/mi) in two BS B-lymphoblastoid cell lines (LCLs). Even
though the BS SCE level was approximately 70 per cell at 10 ug/ml, the value decreased to the
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level of 20-30 SCE per cell at 0.1 gg/m! with the antibody technique. In BrdU labeled BS
endomitoses, single SCEs highly decreased with BrdU concentrations (130-140 level at 10 zg/m/;
38-60 level at 0.2 gg/ml), when compared {o the rare twin SCE values (3-6 SCE level) in all BrdU
concentrations. This finding strongly supports our previous notion that most of BS SCEs are
caused by BrdU, when BrdU containing DNA is used as template for replication; BrdlJ template
effect is most critical condition for the increased SCE in Bloom syndrome.
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First Second Cells Twin Single Cells Twin Single
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10 10 40 5.9 139.3 30 5.7 132.6
10 0.2 40 5.7 131.1 30 5.5 129.8
0.2 0.2 40 3.7 38.9 30 4.3 49.1
¢6.2 10 40 3.8 40.1 20 4.4 52.4
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MEHERE LTI, BS HOTIEEB J e
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& FRIT -, 2-Acetylaminofiuorene (AAF),
3,3"-Dichlorobenzidine (DCB), 3,3'-Dimethyl-
benzidine (DMB), N-Nitrosodi-n-propylamine
(DPN) @ & 34z S 9 mix ERMOLET T
SCE pid & A LEMmiEA ond, S9mix A4k
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Nitroquinoline-1-oxide (4 NQO), Aflatoxin G,
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purine (6 MP), 1-Methyl-3-nitro-1-nitrosogua-
nidine (MNNG), N-Nitroso-N-methylurea
(MNU), Ethylmethanesulfonate (EMS), Pro-
pylenimine (PI), £Z-Aminofluorene (AF), Ure-
thane (U), Benzo[alpyrene (BP), 7,12-Di-
methyl-benzlaJanthracene (DMBA), 2-Acetyl-
aminofluorene (AAF), Ethylenimine (EI),
3,3-Dichlorobenzidine (DCB), 3,3'-Dimethyl-
benzidine (DMB), 1-Naphthylamine (INA),
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