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ABSTRACT. Chrysin (5,7-dihydroxyflavone) is a flavonoid compound contained in many fruits, vege-
tables and honey. In our experiment, we investigated genotoxicity of chrysin using bacterial reverse
mutation assay, chromosomal aberration test, in vivo micronucleus test. In bacterial reverse mutation
assay, chrysin did not induce mutagenicity in Salmonella typhimurium TA98, TA100, TA1535, TA1537,
TA102 with and without metabolic activation. In chromosome aberration test, chrysin did not also
induce structural and numerical abberations regardless of metabolic activation in Chinese hamster
lung fibroblast cells. In mouse micronucleus test, no significant increase in the occurrence of micronu-
cleated polychromatic erythrocytes (MNPCE) was observed in ICR male mice orally administered with
chrysin at the dose of 0.5, 1.0, 2.0 g/kg body weight. Taken together these results, chrysin has no

mutagenic potential in our experiment.
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M, murine fibroblast 1-929 A|3XeA4&= tumor necrosis
factor-alpha(TNF)] AEEA4L S/ ZIch=E B27t 9
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Chrysin, sodium azide, mitomycin C, S-aminoacridine,
2-aminoanthracene, 2-nitrofluorene2 Sigma Chemical
BJAHSt. Louis, MO, USA), S9 fraction2 Lyophilized
aroclor 124-induced male SD rat liver(Moltox, Mole-
cular Toxicology, USAYE AME-SIATE 2 99 BE A<k
< 555 ARSIt

Salmonella typhimurium @F& 0|88t 57EiH0|
AlE

ANEE 25, Aol AVES Salmonella typhimurium
TA98, TA100, TA102, TA1635, TA1637 T Xenometrix
SIAHUSAIZRE A3 FYste] Altiisst &, -80°Cell
B3l ARMESE T ZF 3= histidine 874, crystal
violet ZF4, UV 24, ampicillin WA, APpE-E-HA=A
Hol Ble S 440 EAS ERIgE & Algdl A
3T

MEE2E ¥ ti=8F. Chrysine F2Z&%E 5,000
ug/plate® 3ted, 7} ol tisk A ESAF-E ZAKRE 23
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YeRtA ko), AlgEZe] exoAe AlFA A
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FHugFow dAS FH) 28 3|4t pAAlY] FER
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(mitomycin Ck= 3% SR/<0ll, 9-AA(9-aminoacridine),
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(chromosome break), cse(chromosome exchange)Z
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Table 1. Reverse mutation in Salmonella typhimurium by chrysin

Dose . No. of revertant colonies per plate (mean + SD)
Compound S9 Mix
(ng/plate) TA98 TA100 TA102 TA1535 TA1537
DMSO - 38.3 5.1 92.0x155 2257 +23.0 140+2.0 15.3+8.1
Chrysin 1250 - 31.7£25 121.3+5.5 231.3+153 10.7+15 7.3x0.6
" 625 - 33.0+7.8 112.7 £ 10.6 230.3£26.0 9.0+21 9.0+3.6
" 313 - 37.3x42 103.0+20.8 225.0+9.2 11.0+26 11.7+40
" 156 - 42035 1040+ 11.3 221.0+435 123+59 147 £4.7
" 78 - 453+6.7 136.7 £225 2150217 10.7 £ 21 100+26
2-NF 5 - 830.3 +28.1* NT NT NT NT
SAZ 5 - NT 543.3 + 38.6* NT 1055.3 + 16.0** NT
MMC 05 - NT NT 1108.0 + 48.5** NT NT
9AA 50 - NT NT NT NT 218.0 +42.6*
DMSO + 48.3+74 118.0 £ 20.0 261.3+4.0 8721 16.3+3.2
Chrysin 1250 + 26.0+10.8 129.0£105 239.3+15 6.0x44 157 +£3.2
" 625 + 41771 162.3 £28.0 257.3x22.1 8725 19.3+3.2
! 313 + 39.7 £ 9.1 120.3 £10.1 2343+133 9.0+17 143+25
! 156 + 43.7 + 85 157.7+11.4 263.0+ 141 10.7 £ 7.1 157 +5.0
" 78 + 47.3+6.8 1547 £13.3 247.0+185 10.7+15 183+15
2-AA 25 + 251.3 £23.5™ 479.3 + 34.8™ NT NT NT
2-AA 5 + NT NT 780.7 £ 68.1™ 79.0 + 10.4* 311.7 £ 66.5*

Each value represents means + SD (n=3); DMSO; Dimethyl sulfoxide, 2-AA; 2-aminoanthracene, SAZ; sodium azide, 2-NF; 2-
nitrofluorene, MMC; mitomycin, 9-AA; 9-amionacridine, NT; not tested.

Significantly different from the control * p<0.05, ** p<0.01.

Table 2. Chromosome abberation test of chrysin in Chinese hamster lung cells

No. of abberation®

Compound® Dose $9 mix No. of

pg/ml ctg ctb cte csg csb cse num normal cells

DMSO - 1.0+£10 0.7x06 13+12 07+12 03x06 00+00 0.0x00 95.7+0.6
MMC - 9.0+1.0° 83+x15* 7.0+36 43x25 43x15" 37+06" 00x00 67.7 £ 4.5*

Chrysin 7.5 - 2010 27=x21 03+x06 13x15 07+12 00+00 00x00 93.0+35

15 - 30£10 13x15 07x12 07+£06 03+x06 00+x00 0000 943+15

30 - 27+15 17x12 07206 20+10 0712 07+06 00+00 905:07

DMSO + 05+07 0507 05+07 15=x21 0507 0.0x00 0 0 + 0 0 96 5 + 0 7
B(a)P + 6.3+15 57+12* 50x1.0° 13x06 17+06 03x06 03x06 81.7 25"

Chrysin 75 + 13+£15 1.7+21 0712 17+15 03+x06 0000 00=x0.0 943x15

15 + 30+£20 13+06 03x06 20x00 20x26 0000 03x06 91.3+40

30 + 20+10 2306 1715 17+06 00x00 03=x06 1.0+1.0 93.3+0.6

*Significantly different from the control (P<0.05).
*MMC, mitomycin C; B(a)P, benzo(a)pyrene.

®ctg, chromatid gap; ctb, chromatid break; cte, chromatid exchange; csg, chromosome gap; csb, chromosome break; cse, chro-
mosome exchange; num, numerical abberation.
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Table 3. Micronucleus test of chrysin in mice

Treatment®

24-h sacrifice

Sex NP
(o/kg) MNPCE® PCE:NCE® PCE/(PCE+NCE)
Negative control (10 ml/kg corn oil) M 5 0.02 £ 0.01 0.57 0.1 0.36 £ 0.04
Positive control (2.5 mg/kg MMC) M 5 0.65 £ 0.07* 0.49 + 0.07 0.3+0.03"
2 M 5 0.02 +0.01 0.58 +0.17 0.39+£0.06
1 M 5 0.01 +0.01 0.58 +0.09 0.38 +0.03
0.5 M 5 0.01 +0.01 0.56 +0.08 0.38 +0.03

“Based on active ingredient content.
®Number of mice; 1000 PCE were examined from each animal.

“Percent of micronucleated cells based on the total polychromatic cells present in the scored optic field.
“Ratio of polychromatic PCE to normochromatic NCE cells, based upon the number of NCE in the optical fields containing 1000

PCE.
Each value represents mean + S.D.
*Significantly different from the control (p<0.05).
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