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ABSTRACT : The micronucleus test using peripheral blood reticulocytes (RETs) was evaluated in ICR mice
treated with N-methyl-N-nitrosourea (MNU) and benzo(a)pyrene [B(a)P] as model clastogens. The frequency
of micronucleated reticulocytes (MNRETS) in both positive compounds was similar to other results which
were reported previously. On the other hand, an anticlastogenic effect of the natural antioxidant, B-carotene
and one of flavonoids, galangin as model anticlastogens were investigated using simultaneous treatment. Mice
were treated with a model clastogen alone, or with a model clastogen and a model anticlastogen simul-
taneously. Both B-carotene and galangin showed anticlastogenic effects against MNU- or B(a)P-induced mi-
cronuclei in mice. However, galangin has stronger activity than B-carotene. Results from our experiment sug-
gest that the in vivo supravital staining micronucleus test using peripheral blood is useful in the evaluation of
clastogenic and anticlastogenic effects.
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Table 1. Clastogenic effect of MNU on the frequency of
MNRETs in mice

Treatment'
(40 mg/kg, ip.)

MNRETs/1,000 RETSs?

individual value mean+ S.E.

Experiment 1 25 29 32 31 28 29.0+122
Experiment 2 32 34 37 40 30 34.6+1.78

'MNU was intraperitonealy administered.
*1,000 reticulocytes (RETs) per animal were examined and
the frequency of MNRETSs was scored.
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Table 2. Clastogenic effect of B(a)P on the frequency of
MNRETS in mice

Treatment' MNRETSs/1,000 RETs?

(150 mg/kg, ip.) individual value mean =+ S.E.
Experiment 1 16 17 14 16 - 15.8+0.62
Experiment 2 14 16 18 22 17 174+1.33

'B(a)P was intraperitonealy administered.
1,000 reticulocytes(RETs) per animal were examined and
the frequency of MNRETS was scored.
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(Hitotsumachi et al, 1992)c] X 1% Ax<¢l N-ethyl-N-
nitrosourea(ENU) 25 mg/kg 27}F0fA] 13.0+3.73} 50 mg/kg
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Table 3. Anticlastogenic effect of [-carotene on the fre-
quency of MNRETs by MNU(40 mg/kg, i.p.)

Treatment' MNRETs/1,000 RETs’

(mg/ke, p.o) individual value mean+S.E.
0 25 29 32 31 28 29.0+1.22
0.1 28 14 23 31 34 2604351
1 21 19 15 24 29  21.6+2.36*

10 21 24 22 24 21 22.440.68**

'MNU was intraperitonealy administered and B-carotene was

administered orally.

’1,000 reticulocytes (RETs) per animal were examined and

the frequency of MNRETSs was scored.

* **Significantly different from the control group (0 mg/kg)
at p<0.05 and p<0.01 respectively (Student's t-test).

Table 4. Anticlastogenic effect of P-carotene on the fre-
quency of MNRETs by B(a)P(150 mg/kg, i.p.)

Treatment' MNRETs/1,000 RETs?

(mg/kg, p-o.) individual value mean+ S.E.
0 16 18 16 18 15 16.6+1.34
0.1 16 12 15 14 18 15.0+2.24
1 15 10 15 19 15 14.843.19
10 15 13 12 15 10 13.0+2.12*

'B(a)P was intraperitonealy administered and f-carotene was

administered orally.

1,000 reticulocytes (RETs) per mimal were examined and

the frequency of MNRETSs was scored.

*,**Significantly different from the control group (0 mg/kg)
at p<0.05 and p<0.01 respectively (Student's t-test).

93 ol g o] 40 mgkgo AXW A= HAFaA B,
B(2)P2] 750l 150 mg/kg S7-50]A] A8 [0 4] 15.8+0.62,
29 164 17441338 o] A 0% fel4e) gl
o47be] FolE UEhhLh olzld e Shimada
(Shimada et al., 1992)0] ¥ 1138+ B(a)P 125 mgkg 715914
9.8+3.29} 250 mg/kgE0l ] 21.2+3.69) Ao} v T3] £ o
FEAAR AvtE e

Model anticlastogen ©. 2 4] B-carotene Zt2} 0, 0.1, 1, 10 mg/
kg BAlo] ATRc el 2oy A EAE DAL B
3el A MNUe| of&l f® Aol thale] B-carotene-
0.1-10 mg/kgEol &0l 4] Th2el o417 3H(p=0.109, ANO-
VA testyS UERA OV A& e39dth & 494 B(a)Pofl 9
& f58 AR e E okzrel o)A dH(p=0.151,
ANOVA test)2 B o} A2 eofr)

Model anticlastogen © 2 A] galangin Zz}2} 0, 0.1, 1, 10 mg/
kg Ao AFFojdte] AP EHE BB T

Table 5. Anticlastogenic effect of galangin on the frequency
of MNRETs by MNU (40 mg/kg, i.p.)

Treatment' MNRETSs/1,000 RETs?

(mg/kg, p-o.) individual value mean+S.E.
0 32 34 37 40 30 346+1.78
0.1 19 28 27 18 17 21.8£2.35**
1 21 16 23 21 22 20.6+1.21-**

10 22 25 22 23 17 21.8+1.32%*

'MNU was intraperitonealy administered and galangin was ad-
ministered orally.

?1,000 reticulocytes (RETs) per animal were examined and
the frequency of MNRETSs was scored.

“Significantly dose-dependent decrease(p<0.01; Analysis of
Variance).

Table 6. Anticlastogenic effect galangin on the frequency of
MNRETs by B(a)P (150 mg/kg, i.p.)

Treatment' MNRETs/1,000 RETSs?

(mg/kg, p.o.) individual value mean+S.E.
0 14 16 18 22 17 1744133
0.1 10 11 14 10 10 11.0£0.77=**
1 12 14 10 - 14 12.540.95+**
10 16 13 17 9 - 13.74£0.79**

'B(a)p was intraperitonealy administered and galangin was

administered orally.

1,000 reticulocytes (RETs) per animal were examined and

the frequency of MNRETS was scored.

‘Significantly dose-dependent decrease (p<0.01; Analysis of

Variance).

* **Significantly different from the control group (0 mg/kg)
at p<0.05 and p<0.01 respectively (Student's t-test).
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