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Genotoxicological Safety of the Gamma-Irradiated Medicinal Herbs

Sung-Kee Jo'
Department of Food Irradiation, Korea Atomic Energy Research Institute, Taejon 305-353, Korea

ABSTRACT — These experiments were performed to investigate the safety of the three medi-

cinal herbs—

Curcuma longa Linne, Paeonia japonica Miyabe, Scutellaria baikalensis George—ir-

radiated with gamma rays in respect of genotoxicity. The methanol-soluble and water-soluble
fractions of the methanol-water extracts of the 10 kGy gamma-irradiated herbs were examined

in two short-term in vitro tests :

(1) Salmonella typhimurium reversion assay (Ames test) in

strain TA 98, TA 100 and TA 102 (2) Micronucleus test in cultured Chinese hamster ovary
(CHO) cells. No mutagenicity was detected in the two assays with or without metabolic ac-
tivation. From these results, the safety of the herbs irradiated with gamma rays at practical
doses could be revealed in further tests of genotoxicity in vivo, chronic and reproductive toxicity.
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Table 1. Revertant colonies in the S. typhimurium reversion assay with methanol-soluble fraction of y-irradiated Curcuma

longa Linne

Test Material Irradiation’ S9 Mix Dose (ug/plate)

Number of revertant colonies (His") per plate

TA 98 TA 100 TA 102
DMSO . - 20 28 25 (24) 176 164 171 (170) 324 336 231 (297)
Test - - 40.0 35 32 (34) 157 175 (166) 288 316 (302)
material - - 133 33 23 (28) 163 148 (156) 346 324 (335)
- . 4.4 34 29 (32) 160 158 (159) 333 344 (338)
- - 1.3 27 29 (28) 146 162 (154) 300 319 (310)
- . 40.0 25 22 (24) 159 175 (167) 305 308 (307)
+ - 0.4 21 30 (26) 164 152 (158) 313 303 (308)
+ - 133 26 24 (25) 146 161 (154) 301 343 (322)
+ - 4.4 24 23 (24) 142 140 (141) 298 310 (304)
+ - 1.3 23 22 (23) 129 157 (143) 296 301 (299)
+ . 0.4 26 22 (24) 145 163 (154) 322 304 (313)
NPD - - 20 2021 2076 (2049)
Na-Azide . - 15 1216 1269 (1243)
MMC - - 0.5 5012 5208 (5110)
DMSO - - 33 24 35 31 197 227 183 (202) 294 306 284 (295)
DMSO . + 37 37 28 (34) 224 209 241 (224) 320 322 346 (329)
Test . + 40.0 28 22 (25) 212 222 (217) 336 370 (353)
material . + 13.3 24 35 (30) 215 218 (217) 345 310 (328)
. + 44 38 28 (33) 203 209 (206) 301 325 (313)
. + 13 33 36 (35) 194 209 (202) 341 315 (328)
§ + 0.4 40 30 (35) 221 224 (223) 312 337 (325)
+ + 40.0 23 37 (30) 206 224 (215) 297 311 (304)
+ + 13.3 13 29 (31) 214 211 (213) 314 325 (320)
+ + 44 30 19 (25) 213 203 (208) 323 303 (313)
+ + 13 36 32 (34) 207 216 (212) 300 261 (281)
+ + 0.4 26 31 (29) 209 227 (218) 276 279 (278)
2-AF - + 10 1287 1207 (1247) 732 690 (711) 454 521 (488)

*Irradiation (10 KGy of Co-60

gamma-ray) was treated to the medicinal herb before extraction.

NPD (4-nitro-o-phenylenediamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as

positive controls for the corresponding strains.
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Table 2. Revertant colonies in the S. typhimurium reversion assay with water-soluble fraction of y-irradiated Curcuma lon-
ga Linne

Number of revertant colonies (His") per plate

Test Material Irradiation® S9 Mix Dose (ug/plate)

TA 98 TA 100 TA 102
H.0 - - 22 31 26 (26) 239 260 223 (241) 278 310 343 (310)
Test - - 7,500 34 29 (32) 277 273 (275) 396 385 (391)
material - - 2,500 26 28 (27) 235 268 (252) 354 387 (371)
- - 833 26 27 (27) 245 228 (237) 366 352 (359)
- - 278 26 22 (24) 240 235 (238) 333 278 (306)
- - 93 25 19 (22) 231 249 (240) 279 314 (297)
+ - 7,500 22 21 (22) 268 244 (256) 394 374 (384)
+ - 2,500 28 28 (28) 216 221 (219) 350 351 (351)
+ - 833 22 27 (25) 222 227 (225) 306 318 (312)
+ - 278 28 21 (25) 216 247 (232) 269 283 (276)
+ - 93 23 27 (25) 253 228 (241) 266 294 (280)
NPD - - 20 2203 2125 (2164)
Na-Azide - - 15 1098 1174 (1136)
MMC - - 05 5107 5302 (5205)
H,0 - - 27 21 22 (23) 216 221 204 (214) 298 288 297 (294)
H,0 . + 44 29 34 (36) 273 235 256 (255) 307 330 334 (324)
Test - + 7,500 27 38 (33) 237 219 (228) 335 352 (344)
material - + 2,500 28 42 (35) 254 258 (256) 347 325 (336)
- + 833 36 31 (34) 244 234 (239) 263 367 (315)
; + 278 41 29 (35) 237 263 (250) 319 365 (342)
- + 93 37 37 37) 222 231 (227) 271 345 (308)
+ + 7,500 31 36 (34) 229 257 (243) 346 361 (354)
+ + 2,500 29 38 (34) 242 280 (261) 338 354 (346)
+ + 833 30 35 (33) 218 272 (245) 291 349 (320)
+ + 278 26 34 (30) 220 224 (222) 303 321 (312)
+ + 93 36 39 (38) 229 279 (254) 300 348 (324)
2.AF - + 10 1168 1203 (1186) 720 804 (762) 646 531 (589)

*Irradiation (10 KGy of Co-60 gamma-ray) was treated to the medicinal herb before extraction.
NPD (4-nitro-o-phenylencdiamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as po-
sitive controls for the corresponding strains.

Table 3. Revertant colonies in the S. typhimurium reversion assay with methanol-soluble fraction of y-irradiated Paeonia
Jjaponica Miyabe

Number of revertant colonies (His®) per plate

Test Material Irradiation’ S9 Mix Dose (pg/plate)

TA 98 TA 100 TA 102
DMSO - - 33 25 14 (24) 257 225 256 (246) 287 327 283 (299)
Test - . GI(50%)° 23 27 (25) 226 228 (227) 328 266 (297)
material . - GI(50%)/3 20 19 (20) 221 197 (209) 319 297 (308)
- - GI(50%)/3* 21 23 (22) 198 229 (214) 296 299 (298)
- . GI(50%)/3° 21 32 (27) 241 246 (244) 295 356 (326)
. . GI(50%)/3" 24 21 (23) 211 253 (232) 314 299 (307)
+ . GI(50%) 27 26 (27) 219 207 (213) 325 338 (332)
+ ; GI(50%)/3 25 22 (24) 215 229 (222) 313 281 (297)
+ ; GI(50%)/3* 30 27 (29) 259 249 (254) 336 346 (341)
+ . GI(50%)/3° 31 24 (28) 241 235 (238) 354 306 (330)
+ . GI(50%)Y/3" 14 21 (18) 211 224 (218) 287 333 (310)
NPD - - 20 1868 1925 (1897)
Na-Azide - - 1.5 1091 896 (994)
MMC - . 0.5 5954 5726 (5840)
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Table 3. Continued

Number of revertant colonies (His") per plate

Test Material Irradiation® S9 Mix Dose (ug/plate)

TA 98 TA 100 TA 102
DMSO . - 28 21 27 (25) 203 228 241 (224) 328 338 346 (337)
DMSO . + 29 29 36 (31) 240 257 238 (245) 352 333 369 (351)
Test - + GI(50%) 28 28 (28) 248 224 (236) 363 310 (337)
material ) + GI(50%)/3 26 35 (31) 213 214 (214) 359 341 (350)
+ GI(50%)/3° 32 25 (29) 221 226 (224) 337 339 (338)
- + GI(50%)/3° 19 21 (20) 225 227 (226) 367 397 (382)
- + GI(50%)/3" 32 21 (27) 214 197 (206) 356 341 (349)
+ + GI(50%) 27 26 (27) 239 279 (259) 318 350 (334)
+ + GK50%)/3 25 22 (24) 219 207 (213) 361 374 (368)
+ + GI(50%)/3° 30 27 (29) 222 223 (223) 363 402 (383)
+ + GI(50%)/3’ 31 24 (28) 237 224 (231) 323 332 (328)
+ + GI(50%)/3* 14 21 (18) 199 229 (214) 348 336 (342)
2-AF - + 10 1157 1023 (1090) 824 719 (772) 597 508 (553)

*Irradiation (10 KGy of Co-60 gamma-ray) was treated to the medicinal herb before extraction.

* GI(50%)=concentration of S0% growth inhibition; 50 pg/plate for TA98, 400 pg/plate for TA100, 2,600 ug/plate for TA102

NPD (4-nitro-o-phenylenediamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as po-
sitive controls for the corresponding strains.

Table 4. Revertant colonies in the S. typhimurium reversion assay with water-soluble fraction of y-irradiated Paeonia Japon-
ica Miyabe

Number of revertant colonies (His") per plate

Test Material Irradiation® S9 Mix Dose (ug/plate)

TA 98 TA 100 TA 102

H,0 - - 23 15 32 (23) 220 210 226 (219) 340 335 323 (333)
Test - - 15,000 36 30 (33) 291 274 (283) 402 436 (419)
material - - 5,000 24 2 23) 284 247 (266) 414 360 (387)

- - 1,667 24 30 (27) 209 213 (211) 372 367 (370)

- - 556 24 14 (19) 215 201 (208) 345 344 (345)

- - 185 22 25 (24) 212 205 (209) 351 340 (346)

+ - 15,000 38 23 (31) 272 265 (269) 381 413 (397)

+ - 5,000 31 28 (30) 238 241 (240) 372 402 (387)

+ - 1,667 18 18 (18) 196 216 (206) 373 376 (375)

+ - 556 13 22 (18) 220 198 (209) 329 331 (330)

+ - 185 18 21 (20) 216 209 (213) 342 338 (340)
NPD . . 20 2275 2405 (2340)
Na-Azide - - 15 1301 1156 (1229)
MMC - - 0.5 4972 5405 (5189)
H.0 - - 24 28 20 (24) 235 225 221 (227) 314 320 293 (309)
H,0 - + 33 28 32 (31) 262 260 250 (257) 349 323 353 (342)
Test - + 15,000 33 29 (31) 332 297 (315) 396 392 (394)
material - + 5,000 31 19 (25) 261 246 (254) 395 369 (382)

; + 1,667 23 27 (25) 253 262 (258) 358 375 (367)

- + 556 23 40 (32) 253 239 (246) 333 369 (351)

- + 185 20 20 (20) 225 245 (235) 310 332 (321)

+ + 15,000 31 27 (29) 297 305 (301) 415 406 (411)

+ + 5,000 23 24 (24) 222 230 (226) 372 384 (378)

+ + 1,667 33 19 (26) 229 229 (229) 325 375 (350)

+ + 556 17 33 (25) 255 239 (247) 319 338 (329)

+ + 185 24 25 (25) 240 205 (223) 326 311 (319)
2-AF - + 10 1752 1529 (1641) 964 853 (909) 490 571 (531)

*Irradiation (10 KGy of Co-60 gamma-ray) was treated to the medicinal herb before extraction.
NPD (4-nitro-o-phenylenediamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as po-
sitive controls for the corresponding strains.
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Table 5. Revertant colonies in the S. typhimurium reversion assay with methanol-soluble fraction of y-irradiated Scutellaria
baikalensis George

Number of revertant colonies (His") per plate

Test Material Irradiation® S9 Mix Dose (ug/plate)

TA 98 TA 100 TA 102
DMSO - - 19 23 23 (22) 162 164 158 (161) 269 264 276 (270)
Test - - GI(50%)" 24 15 (20) 156 151 (154) 295 240 (268)
material - - GI(50%)/3 16 19 (18) 157 167-(162) 296 313 (305)
- - GI(50%)/3* 16 25 (21) 173 162 (168) 302 272 (287)
- - GI(50%)/3° 25 13 (19) 140 164 (152) 281 307 (294)
- - GI(50%)/3° 12 14 (13) 150 155 (153) 286 297 (292)
+ - GI(50%) 18 13 (16) 169 169 (169) 284 270 (277)
+ - GI(50%)/3 18 14 (16) 149 159 (154) 259 290 (275)
+ - GI(50%)/3" 17 17 (17 165 165 (165) 277 300 (289)
+ ; GI(50%)/3° 13 22 (18) 137 164 (151) 304 305 (305)
+ - GI(50%)/3* 15 22 (19) 165 118 (142) 281 281 (281)
NPD - - 20 2039 2317 (2178)
Na-Azide . - L5 1349 1104 (1227)
MMC - - 0.5 5268 5772 (5520)
DMSO - - 25 25 21 (24) 204 247 211 (221) 280 307 304 (297)
DMSO - + 34 38 33 (35) 264 213 245 (241) 340 338 326 (335)
Test - + GI(50%) 22 29 (26) 230 212 (221) 359 354 (357)
material - + GI(50%)/3 36 27 (32) 217 221 (219) 357 376 (367)
- + GI(50%)/3° 33 28 (31) 230 218 (224) 323 349 (336)
. + GI(50%)/3° 28 36 (32) 229 200 (215) 380 326 (353)
. + GI(50%)/3* 25 24 (25) 200 199 (200) 303 307 (305)
+ + GI(50%) 22 30 (26) 220 214 (217) 355 371 (363)
+ + GI(50%)/3 32 35 (34) 218 213 (220) 328 360 (344)
+ + GI(50%)/3’ 32 26 (29) 195 184 (190) 298 382 (340)
+ + GI(50%)/3* 35 26 (31) 177 165 (171) 339 333 (336)
+ + GI(50%)/3* 31 33 (32) 192 195 (194) 308 316 (312)
2-AF - + 10 1772 1601 (1687) 884 857 (871) 466 580 (523)

*Irradiation (10 KGy of Co-60 gamma-ray) was treated to the medicinal herb before extraction.

* GI(50%)=concentration of 50% growth inhibition; 24 pg/plate for TA98, 84 pg/plate for TA100, 160 ug/plate for TA102

NPD (4-nitro-o-phenylenediamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as po-
sitive controls for the corresponding strains.

Table 6. Revertant colonies in the S. typhimurium reversion assay with water-soluble fraction of y-irradiated Scutellaria
batkalensis George

Number of revertant colonies (His") per plate

Test Material Irradiation® S9 Mix Dose (ug/plate)

TA 98 TA 100 TA 102

H.0 - - 34 26 22 (27) 223 189 198 (203) 330 293 328 (317)

Test - - 1,500 39 29 (34) 194 210 (202) 340 352 (346)

material - - 500 31 25 (28) 216 203 (210) 329 310 (320)
- - 167 24 35 (30) 192 183 (188) 304 321 (313)
; - 56 21 18 (20) 213 192 (203) 334 312 (323)
; - 19 36 21 (29) 205 210 (208) 307 308 (308)
+ - 1,500 27 22 (25) 193 184 (189) 359 361 (360)
+ ; 500 27 28 (28) 192 200 (196) 324 310 (317)
+ . 167 30 33 (32) 181 172 (177) 326 333 (330)
+ ; 56 38 25 (32) 193 177 (185) 315 310 (313)
+ . 19 34 28 (31) 195 189 (192) 313 341 (327)

NPD - - 20 2348 2104 (2226)

Na-Azide - - 15 1451 1273 (1362)

MMC - - 05 5426 5103 (5265)
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Test Material

Number of revertant colonies (His") per plate

Irradiation® S9 Mix Dose (ug/plate)

TA 98

TA 100

TA 102

H,0
H,O
Test
material

2-AF

+ 4+ o+ + o+

+ o+ + 4+ o+ o+

+

20 29 23 (24)
42 38 34 (38)

243 253 261 (252)
254 277 279 (270)

1,500

500
167
56

19
1,500
500
167
56

19

10

35

40 (38)

46
30
40
51
28
36
28

40 (43)
30 (30)
35 (38)
33 (42)
25 (27)
39 (38)
35 (32)

28 29 (29)

29 27 (28)
1400 1895 (1648)

269
256
262
262
235
267
274
216
218
206
840

276 (273)
255 (256)
270 (266)
254 (258)
213 (224)
306 (287)
241 (258)
229 (223)
229 (224)
224 (215)
907 (874)

312 355 302 (323)
259 332 407 (345)
350 394 (372)

352
293
297
288
322
315
305
334
290
570

358 (355)
390 (342)
338 (318)
306 (297)
383 (353)
298 (307)
321 (313)
319 (327)
295 (293)
641 (606)

*Irradiation (10 KGy of Co-60 gamma-ray) was treated to the medicinal herb before extraction.
NPD (4-nitro-o-phenylenediamine), Na-Azide (sodium azide), MMC (mitomycin C) and 2-AF (2-aminofluorene) were used as po-

sitive controls for the corresponding strains.
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Table 7. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with methanol-soluble frac-
tion of y-irradiated Curcuma longa Linne

Material IR $9 Mix Dose (ugm) Cells without Frequency of the cells with MN No. of MN/1000 cells”
MN 1 2 3 4 (Mean+S.D.)
DMSO - - 2,937 60 3 0 0 66 22.0+5.7
Test - - 150 2,929 58 11 2 0 87 29.0+9.2
material - - 50 2,921 69 10 0 0 89 29.6+2.1
- - 15 2919 74 6 1 0 89 29.7+3.1
+ - 150 2,919 72 9 0 0 90 30.0+5.0
+ 50 2,917 78 4 1 0 89 20.7+23
+ - 15 2,930 65 S 2 0 81 27.0+11.5
MMC - - 0.1 2,704 256 32 6 2 346 115.3+19.6
DMSO - + 2,944 53 2 1 0 60 20.0+4.6
Test - + 150 2,945 52 3 0 0 58 19.3+55
material - + 50 2,938 58 5 0 0 68 22.7+25
- + 15 2,949 48 3 0 0 54 18.0%+3.6
+ + 150 2,949 47 4 0 0 55 18.3+3.1
+ + 50 2,946 50 4 0 0 58 19.3+3.1
+ + 15 2,942 54 5 0 0 64 21.3+3.8
B(oyP - + 20 2,648 311 35 S 1 400 133.3+214
* Iiradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.

" Number of MN/1000 binucleated cells in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B(e)P (benzo(o)pyrene) were used as positive controls.
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Table 8. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with water-soluble fraction
of y-irradiated Curcuma longa Linne

Cells without Frequency of the cells with MN No. of MN/1000 cells”

Material IR" S9 Mix Dose (ug/mi)

MN 1 2 3 4 MN (Mean+S.D.)
H,0 - - 2,938 57 4 1 0 68 22.7+6.1
Test - - 1,000 2,953 43 4 0 0 51 17.0£3.6
material - - 300 2,949 46 5 0 0 56 18.7+£3.1
- - 100 2,948 50 2 0 0 54 18.0+2.6
+ - 1,000 2,943 52 4 0 0 60 20.0+4.0
+ - 300 2,962 36 2 0 0 40 13.3£25
+ - 100 2,955 38 7 0 0 52 17.31£5.7
MMC - - 01 2,709 249 34 7 1 342 1143+15.8
H,0 - + 2,964 52 1 1 0 57 19.0+3.9
Test - + 1,000 2,952 47 1 0 0 49 16.3+6.7
material - + 300 2,937 56 7 1 0 70 233125
- + 100 2,939 58 3 0 0 64 21.3£25
+ + 1,000 2,954 42 3 0 0 49 16321
+ + 300 2,954 40 2 0 0 48 16.0£5.6
+ + 100 2,943 52 5 0 0 62 20.7+4.0
B(c)P - + 20 2,653 304 37 6 0 396 132.0+19.4

*Irradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.
®Number of MN/1000 binucleated celis in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B(c)P (benzo(o)pyrene) were used as positive controls.
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Table 9. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with methanol-soluble frac-
tion of y-irradiated Paeonia japonica Miyabe

) i Frequency of the cells with MN b
Material IR"  S9 Mix Dose (ug/ml) Cells without q Y No. of MN/1000 cells

MN 1 2 3 4 MN (Mean+S.D.)
DMSO - - 2,938 58 3 1 0 67 223458
Test - - 500 2,941 50 7 2 0 70 233+6.8
material - - 150 2,942 53 5 0 0 63 21.0+3.4
- - 50 2,939 54 6 1 0 69 23.0+29
+ - 500 2,932 60 7 1 0 77 25.6+5.4
+ - 150 2,936 59 4 1 0 70 233£25
+ - 50 2,937 55 6 2 0 73 24.3+4.1
MMC - - 0.1 2,720 237 38 5 0 328 109.3+17.1
DMSO + 2,943 54 2 1 0 61 20.3+4.7
Test - + 500 2,925 67 6 2 0 85 283+7.8
material - + 150 2,960 36 4 0 0 44 14.7+3.8
- + 50 2,956 42 2 0 0 46 15.3%4.5
+ + 500 2,946 47 7 0 0 62 20.7+5.1
+ + 150 2,966 30 4 0 0 38 12.7+5.7
+ + 50 2,957 43 S 0 0 53 17.7+15
B(a)P - + 20 2,650 309 36 4 1 397 1323154

*frradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.
b Number of MN/1000 binucleated cells in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B(cat)P (benzo(o)pyrene) were used as positive controls.
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Table 10. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with water-soluble fraction
of y-irradiated Paeonia japonica Miyabe

Cells without Frequency of the cells with MN No. of MN/1000 celis®

Material IR® S9 Mix Dose (ug/ml)

MN 1 2 3 4 MN (Mean+S.D.)
H,O - - 2,940 56 4 0 0 64 213+50
Test - - 1,500 2,925 68 7 0 0 82 273+78
material - - 500 2,944 47 5 0 o 57 19.0+3.6
- - 150 2,943 50 7 0 0 64 21.3+25
+ - 1,500 2,934 60 6 0 0 72 24.0+120
+ - 500 2,951 44 S 0 0 54 18.0+2.6
+ - 150 2,934 57 2 2 0 67 223447
MMC - - 0.1 2,712 247 33 8 0 337 112.3+16.1
H,0 - + 2,944 53 2 1 0 60 20.0+4.9
Test - + 1,500 2,938 54 8 0 0 70 23.3+25
material - + 500 2,934 59 7 0 0 73 243145
- + 150 2,927 66 3 1 0 75 25.0+4.6
+ + 1,500 2,951 48 1 0 0 50 16.7+2.1
+ + 500 2,951 45 1 0 0 47 15.7+2.5
+ + 150 2,957 43 0 0 0 43 14.3+21
B(o)P - + 20 2,656 298 38 7 1 399 133.0+20.5

*Irradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.
® Number of MN/1000 binucleated cells in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B(a)P (benzo(ot)pyrene) were used as positive controls.
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Table 11. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with methanol-soluble frac-
tion of y-irradiated Scutellaria baikalensis George

. i F f th IIs with MN b
Material IR* S9 Mix Dose (ug/ml) Cells without requency of the cells wi No. of MN/1000 cells

MN 1 2 3 4 MN (Mean+8.D.)
DMSO - - 2,941 54 4 1 0 65 21.7+7.2
Test - - 150 2,936 56 8 2 0 78 26.01£59
material - - 50 2,936 69 4 1 0 70 233+6.1
- - 15 2,932 60 6 2 0 78 26.0+4.1
+ - 150 2,929 62 9 0 0 70 233+3.3
+ - 50 2,927 68 4 1 0 79 263+3.0
+ - 15 2,932 61 5 2 0 77 257+28
MMC - - 0.1 2,720 239 34 7 0 328 109.3+19.7
DMSO - + 2,944 53 2 1 0 60 200+4.4
Test - + 150 2,934 60 6 0 0 72 240136
material - + 50 2,944 51 5 0 0 61 203125
- + 15 2,945 50 4 1 0 61 203+4.7
+ + 150 2,949 49 2 0 0 53 17.7£35
+ + 50 2,955 38 5 2 0 48 16.0+3.0
+ + 15 2,955 40 4 1 0 51 17.0+42
B(a)P - + 20 2,706 244 40 9 1 358 118.3+14.6

* Iradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.
®Number of MN/1000 binucleated cells in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B{o)P (benzo(c)pyrene) were used as positive controls.
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Table 12. Frequency of micronuclei (MN) in cytokinesis-blocked CHO cells following treatment with water-soluble fraction

of y-irradiated Scutellaria baikalensis George

Material IR® S9 Mix Dose (ug/ml)

Cells without Frequency of the cells with MN  No, of  MN/1000 cells”

MN 1 2 3 4 MN (Mean+S.D.)
H,0 - - 2,938 59 2 1 0 66 22.0£3.9
Test - - 500 2,920 64 16 0 0 106 32.0£95
material - - 150 2,945 46 5 2 0 62 20.7+3.1
- - 50 2,924 66 4 2 0 80 26.7+3.1
+ - 500 2,913 78 6 3 0 110 323+11.5
+ - 150 2,944 51 5 0 0 61 20.1+4.2
+ - 50 2,934 62 2 2 0 71 23.7+3.8
MMC - - 0.1 2,722 234 35 8 1 332 110.7+£12.4
H,O - + 2,946 51 2 1 0 58 19.3+4.3
Test - + 500 2,943 53 3 0 0 59 19.7+3.8
material - + 150 2,962 37 1 0 0 39 13.0t4.6
- + 50 2,967 29 4 0 0 37 123432
+ + 500 2,939 56 S 0 0 66 22.0+2.6
+ + 150 2,960 33 6 1 0 48 16.01-2.6
+ + 50 2,957 39 4 0 0 47 15.7+5.7
B(o)P - + 20 2,719 239 36 9 0 338 112.7+175
* Irradiation(10 KGy of Co-60 gamma ray) was treated to the medicinal herb before extraction.
" Number of MN/1000 binucleated cells in the triplicate experiments in which 1,000 cells were scored.
MMC (Mitomycin C) and B(a)P (benzo(o)pyrene) were used as positive controls.
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