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Studies on the Genetic Toxicity of Evodia Rutaecarpa and its Main Components
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Abstract Objective:To investigate the genetic toxicity of evodia rutaecarpa and its main components, including evodiamine, rutae-
carpin and limonin, in order to provide useful data for developing toxic Traditional Chinese Medicine. Methods: Ames test, CHL chro-
mosome aberation assay and micronucleus assay of bone marrow cell in mice were used to test evodiamine, rutaecarpin, limonin and evo-
dia rutaecarpa. Strains TA97,TA98,TA100,TA102 and TA1535 were used in the Ames test. There were five dose groups respectively
for evodiamine, rutaecarpin and limonin as follows:0. 0005, 0. 005 mg/plate, 0. 05 mg/plate, 0.5 mg/plate, 5 mg/plate. As a result,
the results of the Ames assay were negative for various groups of evodiamine, rutaecarpin and limonin. In CHL chromosome aberration
assay, the doses of evodiamine, rutaecarpin and limonin were 0. 005 mg/mL, 0. 05 mg/mL and 0.5 mg/mL respectively. Exposure time
were 4 h and 24 h. Results: The result of the Evodiamine was negative. Aberration rate of 24 h exposure Rutaecarpin chromosome in-
creased significantly compared with that of negative control group (P <0.05). Aberration rate of Limonin chromosome 0. 05 and 0.5
mg/ml groups increased in 4 h and 24 h exposure compared with negative control group (P <0.05) , the 0. 005 mg/mL group was not
significantly different compared with negative control group(P >0.05). In vivo micronucleus test with evodia rutaecarpa alcohol extract,
there were 3 dosing groups:0. 88, 3.52,10.55 g raw drug/kg, 4 days, once every day. The results was negative. Conclusion : no genet-
ic toxicity was observed in evodia rutaecarpa alcohol extract. However, rutaecarpin and limonin shows some genotoxicity in vivo test,

which requires further research to confirm.
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R2 REWEH Ames TWHR

Dose TA97 TA98 TA100 TA102 TA1535
mg/dish S9(-) SO( +) S9( -) S9(+) S9( -) SO(+) SO( -) S9( +) S9(-) S9(+)

5 150.3 £21.2  142.3 £43.7 17.7 2.5 18.7 2.5 120.7 £27.2  185.7 £20.5 169.0+18.4 193.3 £50.0 13.7+2.1 11.3+2.1
0.5 184.0+28.1 158.7 +40.1 16.0+3.6 16.3 £3.5 142.0+15.9  169.3 +£25.3 179.0+£26.4 211.0+26.5 14.7 £3.5 16.0 £2.0
0.05 155.0+40.9 173.3 +21.9 16.0+3.0 15.3£2.5 139.7 £21.4  216.7+27.1 182.7+17.8 198.7 +38.9 16.7 £2.1 13.7 £5.0
0.005 146.3 £23.8 158.7+35.2 18.0 4.0 15.0+4.0 156.0 £31.7 189.0£22.5 151.0+27.2 184.3+19.4 14.7+2.1 14.0 £2.6

0.0005 138.0+20.4 134.3 £29.6 13.7+1.5 16.0£1.7 163.0+33.9 182.3+18.1 163.7+43.6 180.7 +16.2 15.0+1.0 1.3 £1.5
Spon. 111.7 3.5  133.3 £50.0 16.7 £2.1 17.3 £6.0 156.3 +40.1 191.3+33.2 168.3 £37.9 179.7 +18.2 16.0£1.0 15.7 £2.5

Posi.  366.3 £54.0* 497.0+83.7* 403.0+26.0" 791.7 +128.0*793.3 +168. 1 * 894.0 +77.3* 581.3 +156.7 *762.7 +173.1 *584.3 +200.9 * 154.7 +29.1*

Note : * the number of revertant colony were more than the twice of the corresponding spontaneous revertant colony.

£3 REWRE Ames TRLER

Dose TA97 TA98 TA100 TA102 A1535
mg/ dish S9(-) S9( +) S9(-) S9(+) SO(-) SO(+) SO -) S9( +) S9( -) S9( +)

5 144.0 £14.4  129.0+33.4 14.6 £3.5 12.7 3.1 150.3 +18.0 185.3 £25.5 169.0+37.6 189.3 £16.0 15.0+3.6 14.0 £3.6
0.5 137.3 +41.2  169.0 +27.9 15.3 £4.5 14.7 £3.8 178.3 £33.0 191.7+30.6 159.3 £38.8 208.0 +40.8 14.7 £3.2 14.0 £3.5
0.05 156.3 £30.0  117.7 £21.5 15.7£2.5 17.7 £2.5 167.7 £45.8 179.3+24.0 187.0+19.7 197.7 £5.5 14.3 1.2 12.3£1.5
0.005 127.3£37.6 145.7 +20.6 15.0£3.6 12.3+2.3 150.0+£43.9  165.0+25.2 208.0+18.5 203.3x17.6 14.7 £3.2 16.3 +4.2

0.0005 132.0+20.0 150.0 +49.6 13.3+2.3 14.7£1.5 157.0 £38.7 190.3 +8.4  208.3 +48.7 166.3 +18.8 13.7+4.0 14.0 £2.6
H % 111.7 3.5 133.3 £50.0 16.7 £2.1 17.3 £6.0 156.3 +40.1 191.3+33.2 168.3 £37.9 179.7 +18.2 16.0£1.0 15.7 £2.5

PHPE  366.3 +54.0* 497.0+83.7* 403.0+26.0* 791.7 £128.0*793.3 +168.1* 894.0 £77.3 * 581.3 £156.7 * 762.7 +173. 1 *584.3 +200.9 * 154.7 +29.1*

Note: * the number of revertant colony were more than the twice of the corresponding spontaneous revertant colony.

R4 ITEER Anes TRER

Dose TA97 TA98 TA100 TA102 A1535
mg/ dish S9( -) S9( +) S9( -) S9( +) S9( -) S9( +) S9( -) S9( +) S9( -) S9( +)

5 157.7 £35.1 143.3 +45.6 11.7£2.1 13.0£2.6 108.7 +20.8 161.7 +£52.7 147.3 £37.8 217.3 +32.8 12.3+1.5 15.7 £0.6
0.5 201.3+12.1 160.0 +39.2 20.0+2.6 11.3£2.1 146.7 £9.2  182.7+39.0 189.3+18.2 232.7+33.0 15.0+1.0 15.0£4.0
0.05 203.0+7.0 155.7 £49.3 15.3+7.5 14.3£1.5 153.0+£30.0 203.0+51.5 201.0+£49.5 200.3+29.3 13.0+2.0 16.0 £3.6
0.005 129.3 £25.1 148.7 +46.0 11.3+3.5 12.7+2.9 187.3 £38.2 159.3 +38.1 175.3 £23.5 211.0+41.6 13.7+3.1 13.7£2.1

0.0005 123.7 +41.7 168.0 £27.5 16.7+7.0 13.0£1.7 160.7 £39.2  200.7 £22.5 164.7 £15.1 232.7 +39.5 15.7£2.1 16.3 £3.5
EWd 111.7 £3.5 133.3 £50.0 16.7 2.1 17.3 £6.0 156.3 £40.1 191.3+33.2 168.3 £37.9 179.7 +18.2 16.0+1.0 15.7£2.5

PP 366.3 £54.0* 497.0+83.7* 403.0+26.0* 791.7 +128.0%793.3 +168.1* 894.0 +77.3* 581.3 +156.7 *762.7 +173.1* 584.3 +200.9 * 154.7 +29.1*

Note ; * the number of revertant colony were more than the twice of the corresponding spontaneous revertant colony.
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RS RFEHEREFRE STEE RS CHL iR B AT RN

Test Concentration 9 Exposure Cell number of Type of aberration rate Result
materials mg/mL duration(h) observation(f~) ctb cte dic f r pvz pol g % criterion
evodiamine 0.5 - 4 100 1 0 2 0 0 0 1 0 3 -
+ 4 100 0 1 2 0 1 0 2 0 4 -
0.05 - 4 100 2 1 1 0 0 0 0 0 4 -
+ 4 100 1 1 2 0 0 0 0 0 4 -
0. 005 - 4 100 0 1 2 0 0 1 0 1 4 -
+ 4 100 0 1 2 0 0 0 0 0 3 -
rutaecarpin 0.5 - 4 100 0 0 2 0 0 0 2 0 2 -
+ 4 100 0 0 4 0 0 0 2 0 4 -
0.05 - 4 100 1 1 2 0 0 0 1 1 4 -
+ 4 100 1 0 3 0 0 0 0 0 4 -
0. 005 - 4 100 1 0 3 0 0 0 0 0 4 -
+ 4 100 2 1 0 0 0 0 1 0 3 -
limonin 0.5 - 4 100 1 0 12 0 0 0 0 0 13~ +
+ 4 100 2 1 8 0 0 1 1 0 11~ +
0.05 - 4 100 1 0 100 0 0 1 0 0 11" +
+ 4 100 0 1 9 0 0 0 2 0 10~ +
0. 005 - 4 100 0 2 5 1 1 0 0 0 9 +
+ 4 100 1 1 6 0 0 0 1 0 8 +
Negative control 0 - 4 100 1 0 1 0 0 0 0 0 2 -
+ 4 100 0 1 0 0 1 0 0 0 2 -
MMC 1.25 pg/mL - 4 100 13 10 15 2 1 15 0 1 56~ + +
Ccp 25 pg/mL + 4 100 11 12 29 1 0 10 1 1 63~ + +
evodiamine 0.5 - 24 100 1 1 2 0 0 0 0 0 4 -
0.05 - 24 100 0 0 3 0 0 0 0 0 3 -
0. 005 - 24 100 2 0 2 0 0 0 0 0 4 -
rutaecarpin 0.5 - 24 100 0 1 11 0 0 2 0 1 14 +
0.05 - 24 100 5 2 5 0 1 0 0 0 13" +
0. 005 - 24 100 1 1 100 0 0 1 0 I 13" +
limonin 0.5 - 24 100 1 0 0 0 0 0 0 0 13~ +
0.05 - 24 100 1 1 9 0 0 1 0 0 11" +
0. 005 - 24 100 1 0 0 1 0 0 0 9 +
Negative control 0 - 24 100 1 0 0 0 0 0 0 2 -
MMC 1.25 pg/mL - 24 100 5 9 20 3 0 9 1 0 56~ ++ +

Note; * Compared with negative control ,the difference was statistically significant( P <0. 05) etb : chromatid break ; cte ; chromatid exchange ;f:fragment ;dic;

dicentrics ;r: circular chromosome; pol: multiploid ; pvz: crush; g: gap.

x6 REWERVH/DREHEESLAARBZABEER

Dose Animal Cell number of Cell number of Micronucleus
Sex Group (g raw drug/kg) number observation ( >) PCE/NCE micronucleus rate ( %o)
F Extract 10. 55 5 5000 0.67 +0.05 8 1.6£1.8
3.52 5 5000 0.79 +0. 09 6 1.2+1.3
0. 88 5 5000 0.81 +0. 10 6 1.2+1.3
Control 0 5 5000 0.93 +0.03 9 1.8x1.5

cp 5 5000 0. 80 +0. 08 129 25.8 +8.08"
M Extract 10. 55 5 5000 0.70 £0. 04 9 1.8+0.5
3.52 5 5000 0.77 0. 09 8 1.6+1.1
0. 88 5 5000 0.73 +0.08 4 0.8 +0.8
Control 0 5 5000 0.72 +0.07 8 1.6£1.5

cp 5 5000 0.69 £0.09 116 23.2+8.6"

Note: * Compared with negative control , the difference was statistically significant( P <0.05)

4.3 RZIRABRAE R X R ZH /DS B A O <0.05) MEWIAR R HE . R QARSI ) %5 &
KAWL @ TR AL, AR A G2 (P 4/ BUBBEAN RO A AR 3R B TR X B LB TE ] 2
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REAZ 5B BXSB /)N BB /INERFIVE /NS 20 M Ay o T, B
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JERON B G, H T e AR R 00 B N R A
Ji, © 28 B B9 & 24 ) v SO /N B A AL
O R i R

AWFFE T, KF 100 pg - mL~" F b 2 1 Xt
HK -2 40 (. N'B/INE B Rz 40 B B s e A
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