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Note

.Needle fibers of an azo-dye mixture induce polyploidy in a Chinese hamster cell line CHL

Atsuko Matsuoka®, Yoshie Matsuda, and Masa-aki Kaniwa

In a routine safety evaluation of chemicals included in household products, we found a
mixture of azo dyes (CMBA, main component: N-[5-[ (2-cyanoethyl) ethylamino]-4-methoxy-2-
[ (5-nitro-2,1-benzisothiazol-3-y1) azo] phenyl]acetamide) that precipitated in the culture medium
in a characteristic fiber form (around 2 - 33 xm in length) similar to that of asbestos. We

compared CMBA with an asbestos, chrysotile B, in a cytotoxicity, chromosome aberration (CA),
and micronucleus (MN) test in a Chinese hamster lung cell line (CHL). In the cytotoxicity test,
the 50% growth inhibition concentration was 11.0 xg/ml for CMBA and 0:398 xg/ml for
chrysotile B asbestos. CMBA and chrysotile B both induced polyploidy in the CA test and
equal-sized binucleated and polynuclear cells in the MN test. CMBA differs from chrysotile B
chemically. The former is an organic chemical and the latter is a mineral. Although CMBA is

soluble in methanol and can be safely disposed by burning, it should be handled carefully when

manufactured in a factory.

Keywords: aneugen, azo dye, chrysotile B, fibers

1. Introduction

In a routine safety evaluation, we examined a mixture
of azo dyes (CMBA) that has been manufactured for
textile dyeing. In the chromosome aberration test,
CMBA precipitated in the culture medium as a fiber
and the shape and size looked like those of asbestos.
Concerned that CMBA might show the same activity
as asbestos, we studied it further comparing with the
activity of chrysotile B asbestos.

2. Materials and methods
2 - 1. Chemicals

A mixture (CMBA) of N-[5-[(2-cyanoethyl)
ethylamino]-4-methoxy-2-{ (5-nitro-2,1-benzisothiazol-3-
yl)azol phenyllacetamide (A: 96.98%; CAS No. 172463-
55-7) and N-[5-[{2-cyanoethyl)amino]-4-methoxy-2-
[ (5-nitro-2,1-benzisothiazol-3-y1) azolphenyl]acetamide
(B: 1.26%) with 1.76% unknown chemicals was
synthesized by the ordinary azo-coupling method. The
chemical structures of two main components, A and B,
are shown in Fig. 1. CMBA was dissolved in dimethyl

*To whom correspondence should be addressed:
Atsuko Matsuoka; 1-18-1 Kamiyoga, Setagaya-ku, Tokyo
158-8501. Japan; Tel: +81-3-3700-9268; Fax: +81-3-3707-6950;
E-mail: matsuoka@nihs.go.jp

sulfoxide (DMSO). Chrysotile B (UICC) as a reference

material was suspended in the culture medium.

2~2. Cells

CHL cells were established from the lung of a female
newborn Chinese hamster by Koyama et al."” and
cloned by Ishidate and Odashima®. They were
maintained in Eagle’s minimum essential medium
(MEM; GIBCO 11095-080) supplemented with 10%
heat-inactivated fetal bovine serum and penicillin (100
U/ml) -streptomycin (100 gg/mb) (GIBCO 15140-122)
in 5% CO; in air at 37°C. The doubling time was around
13 h, and the modél chromosome number was 25.

N
N\
S

——
0N SotaCN

NHCOCH,
A: R=CoH 35, CyqH gyN;0,5=467.50
B: RzH, C1QH17N 70 482439 45

Fig. 1 Chemical structures of A and B, the two main
components of CMBA



