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Antigenotoxicity of Quercetin and its Glycosides
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ABSTRACT —In order to compare the suppressive effect of quercetin and several its glyco-
sides, such as quercitrin (quercetin-3-rhamnoside), isoquercitrin (quercetin-3-glucoside), hyperin
(quercetin-3-galactoside) and rutin (quercetin-3-rhamnosyl glucoside), on the genotoxicity by N-
methyl-N-nitrosourea(MNU), in vitro sister chromatid exchange(SCE) test using mouse spleen
lymphocytes and in vivo micronucleus test using mouse peripheral blood were performed. MNU-
induced SCEs in vitro were not decreased by the simultaneous treatment of test compounds.
Among them, quercetin and hyperin showed significant suppressive effects at high dose(10°M).
On the other hand, MNU-induced micronucleated reticulocytesOMNRETS) in vivo were sig-
nificantly decreased with good dose-dependent manner in all compounds tested. However, there
were not significant differences between quercetin aglycone and its glycosides in the suppressive
effects under experimental condition of this study. These results suggest that both of quercetin
aglycone and its glycosides may act as an antigenotoxic agent in vivo and may be useful as a
chemopreventive agent of alkylating agent.
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Quercetin glycosides Common names  Sugar class

Quercetin Quercetin Aglycone
Quercetin 3-rhamnoside  Quercitrin Pentose

Quercetin 3-glucoside
Quercetin 3-glactoside
Quercetin 3-thamnosyl ~ Rutin

Isoquercitrin - Hexose

Hyperin Hexose

Pentose + Hexose
glucoside

Fig. 1. Structures of quercetin and quercetin glycosides.
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in vitro mouse spleen lymphocyteo) ] MNU+% SCE9]|
th&t quercetin ¥ HiFAE2] &1} Table 1o JERAS
o} TR0 quercetin H ¥ @A 52 MNUF-= SCE°] ¢f
ahed ofzhe] AAA TS e o FREA= ekt
224} Student's t-testS AHE-3 F2] 37 H ol 2 A quer-
cetino] 10° Mol 4] 10.0%(p<0.01), hyperino] 10°° Mol A|
5.8%(p<0.05), 10° MollA] 11.5%(p<0.01)0. 24 =] &3}
Z JERI O 1 isoquercitrin® E A sToA oA
= A EHNE JeERgRIUTE. 3+, one-way ANOVA
testo] ] hyperin p<0.01, quercetin®] p<0.052] #-9Ad=
faoEH AAA LS e
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k-
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A F S JeERATH Student's t-testE A& 7944337
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quercitrin®] 10 mg/kgoll Al 29.9%(p<0.01), 100 mg/kgol A

Table 1. The effect of quercetin and its glycosides against MNU-induced SCE in mouse speen lymphocytes.

Concentration® SCE/cell, Mean SE’
M) Quercetin® Quercitrin® Isoquercitrin Hyperin* Rutin
0 19.0+0.1 18.010.1 18.0+0.1 ° 19.0+0.1 19.0+0.1
107 19.7+0.3 17.8+0.2** 19.2+0.3 19.0+0.1 18.8+0.6
10* 19.2+1.2 19.5+0.1 19.1+0.1 17.9+0.7* 205+1.2
10° 17.1+0.1** 18.6+0.4 19.240.2 16.8+0.3** 18.9+0.7
p value (ANOVA) 0.033 0.042 0.733 0.009 0.215

* MNU or MNU plus flavonoid was added to culture at 24 h after initiation of cultures. Cells were harvested at 48 h. Twenty five
2nd metaphases per culture and fifty 2nd metaphases per dose were analyzed.

® Significantly different from the control group at *p<0.05 and **p<0.01 (Student's t-test)

¢ Significant dose-dependent decrease (p<0.05; one-way ANOVA).
¢ Significant dose-dependent decrease (p<0.01; one-way ANOVA).
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Table 2. The effect of quercetin and its glycosides against MNU-induced MNRET in mouse peripheral blood

Dose” MNRET/1,000RET, Mean + SE°
(mg/kg,i.p.) Quercetin Quercitrin* Isoquercitrin Hyperin® Rutin®
0 274+23 334+1.0 358+22 30.6+1.2 24.8+12
0.1 25.0+1.8 344414 30.4+0.6 31.2+2.7 22.0+1.0
1 23.8+19 30.8+2.0 29.0£2.6 25.6+4.1 25.6+£25
10 23.8+1.5 23.44:0.8** 27.8+2.4 19.841.7** 222+1.1
100 19.6:£2.4** 19.6+2.4%* 30427 18.6+1.8** 17.2+1.5*
p value (ANOVA) 0.009 0.000 0.168 0.004 0.012

* Mice (n=5) were treated with MNU(40mg/kg,i.p.) "and flavonoid(p.o.), simultaneously and then peripheral blood was collected

from tail after 48 h.

® Significantly different from the control group at *p<0.05 and **p<0.01 (Student's t-test)

¢ Significant dose-dependent decrease (p<0.05; one-way ANOVA).
¢ Significant dose-dependent decrease (p<0.01; one-way ANOVA).
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