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ABSTRACT — The antioxidative, radical scavenging and cyto-protective effects of Cassia tora L.
seeds and it major component, nor-rubrofusarin-6-B-D-glucoside (nor-rubrofusarin), were studied
to evaluate their inhibitory activity against hydrogen peroxide-induced oxidative stress. 70%
ethanol extract of Cassia tora L. seeds and nor-rubrofusarin also were tested for the evaluation
of anticlastogenicity against mitomycin C-induced micronucleated reticulocytes in mouse peri-
pheral blood. The extract of Cassia tora seeds and nor-rubrofusarin showed an antioxidative ef-
fect on the lipid peroxidation of ethyl linoleate with Fenton's reagent and free radical scaveng-
ing effect to DPPH radical generation, respectively. They showed a protective effect against H,0,-
induced cytotoxicity in CHL cells. The extract of Cassia tora L. seeds and nor-rubrofusarin show-
ed a strong anticlastogenicity against mitomycin C-induced micronuclei formation. Results from
our study indicate that the extract of Cassia tora L. seeds and nor-rubrofusarin are capable of
protecting the lipid peroxidation, free radical generation and cytotoxicity induced by reactive ox-
ygen species. They also have an anticlastogenicity toward DNA crosslinking agent like mi-
tomycin C.
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Fig. 1. Chemical structures of nor-rubrofusarin-g-D-glu-
copyranoside and rubrofusarin-6--D-gentibioside.
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Fig. 2. HPLC chromatogram of nor-rubrofusarin-p-D-glu-
copyranoside and rubrofusarin-6-B-D-gentibioside
standards (A) and 70% ethanol extract of Cassia
tora L. seeds (B).
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Table 1. The effect of ethanol concentrations on the amount
of extract of Cassia tora L. seeds and content of
rubrofusarin glycosides

Ethanol Extract Content (%)*
N %) (%)* nor-rubrofusarin  rubrofusarin
0 10.7 Not Detected Not Detected
30 10.1 0.01 0.02
70 7.1 2.14 2.31
100 4.3 2.82 3.81

*Mean of two experiments.

Table 2. Antioxidative effect of Cassia tora extract and
nor-rubrofusarin

Group Treatment ODss % .
mean—=+S.D. Inhibition
Positive 0.310+0.100
BHT 0.01 mg/m/ 0.034%0.004** 89.0

1 mg/m!  0.012+0.003** 96.1
Cassia tora L. seeds extracts

water 0.01 mg/m! 0.275+0.066 11.3
1 mg/m/  0.2594:0.051 16.5
30% ethanol 0.01 mg/m! 0.259+0.017 16.5

1 mg/ml  0.14440.025* 53.5
70% ethanol 0.01 mg/m/ 0.086+0.013* 72.3
1 mg/m/  0.03210.005** 89.7

nor-rubrofusarin

10® M (0.0042 mg/ml) 0.294+0.006 52
10° M (0.042 mg/ml) 0.27240.004 12.3
10" M (0.42 mg/mi) 0.268+0.025 13.5

*Mean of three experiments.
Significantly different from positive control(Student's t-test),
*p<0.05, **p<0.01.
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Table 3. Free radical scavenging effect of the extract of
Cassia tora L. seeds and nor-rubrofusarin

‘0D %
Gi Treatment 520
roup reatmen mean+S.D. Inhibition
Positive 0.449+0.011
BHT 0.01 mg/m! 0.165+0.001** 63.3

1 mg/m/  0.01330.000%* 971
Cassia tora L. seeds extracts

water 0.01 mg/m/ 0.432+0.004 3.8
1 mg/m/  0.338+0.006** 24.7
30% ethanol 0.01 mg/m/ 0.429+0.001 45
1 mg/ml  0.383+40.004* 14.7
70% ethanol 0.01 mg/m/ 0.415+0.002 7.6
1 mgml 0.363+0.005* 19.1

nor-rubrofusarin
10° M (0.0042 mg/ml)
10* M (0.042 mg/ml)
10° M (0.42 mg/m/)
*Mean of three experiments.
Significantly different from positive control(Student's t-test),
*p<0.05, **p<0.01.

0.4174-0.041 7.1
0.3751-0.021* 16.5
0.320+0.018** 28.7

Table 4. Cyto-protective effect of the extract of Cassia tora
L. seed and nor-rubrofusarin glucoside in CHL
cells

Y eqye 2
Treatment! (ug/mi) Cell viability (%)

Mean+S.D.
Solvent control (2.5% DMSO) 100.0+0.0
Cassia tora L. seeds extract
0 37.0+2.6
5 4794+2.7*
1 57.2+124
25 47.0%£15.6
50 456122
100 39.0+8.2
nor-rubrofusarin
0 30.6+6.4
5 40.7x1.5
10 36.7+0.9
25 36.9+6.3
50 399+6.3
100 43.6+15.7
dl-o-tocopherol
0 30.9+6.0
5 43.3+4.1
10 449+1.2
25 48.1%£2.6
50 58.3+2.4*
100 54.4+13.5

'CHL cells were treated with 10° M H,0, and sample simul-
taneously.

’n=3, Significantly different from the positive control (10° M
H,0,) group (Student's t-test).

*P<0.05, **P<0.01.

Table 5. The suppressive effect of Cassia tora L. seeds ex-
tract and nor-rubrofusarin against MMC-in-
duced micronuclei in mouse peripheral blood

Treatment (mg/kg)’ MNRET/1,000  Suppression®
MMC (i.p.)+sample (p.0.) RET mean+S.D. (%)

Negative control 0.6:0.4
MMC + Cassia tora L.
70% ethanol ext.

1 0 30.2+1.8
1 1 25.049.7** 17.2
1 10 13.24+4.8** 56.2
1 500 7.8+ 1.7%* 74.0
0 500 1.4+0.2

MMC + nor-rubrofusarin
1 0 29.0+3.0
1 0.01 19.6+2.1 28.3
1 0.1 5.6+0.7* 80.6
0 100 0.8+£0.3

*Sample (p.0.) was administrated with MMC (i.p.) simul-
taneously. Peripheral blood was collected 48 hrs after MMC
treatment.

n=5
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