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in the Micronucleus Test Using CHO Cells In Vitro
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Abstract

The three medicinal herbs— Curcuma Ionga Linne, Paeonia japonica Miyabe, Scutellaria baikalensis

George—irradiated with gamma rays were tested for their possible genotoxicity. The methanol—soluble
and water—scluble fractions of the 10kGy gamma—irradiated herbs were examined in cultured Chinese
hamster ovary(CHO) cells for their ability to induce micronuclei. No mutagenicity of each test material
was detecled in the assay with or without melabolic activation. The safety of the herbs irradiated with
gaimma rays at practical doses needs further investigations using in vive genotoxicity and chronic

and reproductive toxicity tests.
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Table 1. Frequency of micronuclei(MN) in cytokinesis~blocked CHO cells following treatmenl with methanol-soluble
fraction of 7 -irradiated Curcuma longa Linne

1 59 Dose Total No. of CB cells with n MN” Tatal  MN/1000 cells”
Maternal IR
) mx  (Pe/ml) 0 1 2 3 4 No. of MN  {(Mean=35.1.)
DMSO - - 2937 50 3 0 0 65 220L 5.7
Test - - 150 2920 58 1 2 0 87 250+ 92
material - - 50 2,921 69 10 0 0 89 ImAE 2.1
- - 15 2919 74 6 1 0 89 297+ 31
+ - 150 2,919 72 9 0 0 o) 300+ 5.0
+ - 50 2,917 78 4 1 0 89 20,7+ 2.3
+ - 15 2,030 65 5 2 0 a1 270115
MMC - - 01 2704 756 32 6 2 346 1153195
DMSO - + 2,044 53 2 1 D 60 200+ 45
Test - + 150 2,045 52 3 0 0 53 153 55
material - + 50 2,938 58 5 0 0 68 227t 25
- + 15 2,040 48 3 0 0 54 180 35
+ + 150 2940 47 4 0 0 55 183+ 3.1
+ + B0 2045 50 4 0 0 58 193+ 31
+ + 15 2,942 51 5 0 0 64 213+ 38
B(a)P - + 20 26418 311 35 5 1 400 133.3+31.4

1)]rrau:hation(lOkGy of Co—60 gamma ray) was treated io the medicinal herb before extraclion
Total number of cytokinesis—hlocked({CB) binuclealed cells with n MN I the triplicated experiments which 1.000
hinucleated cells were scored
INumber of MI/1,000 binucleated cells in the triplicated experiments
MMC(Mitomycin C) and B(a)P{henzolalpyrene) were used as positive conlrols

Table 2. Frequency of micronuclei{MN} in cytokinesis-blocked CHO cells following treatmenl with waler—soluble
fraction of Y-irradialed Curcuma lomga Linne

. v 89 Dose Total No. of CB cells with n MN” Tolal  MN/1000 cells”
Material IR
mix  (ug/ml) 0 1 2 3 4 No of MN (Meant5.D.)

H20 - - 2,938 37 4 1 0 68 227+ 81

Test - - 1,000 2953 43 4 0 o] 5l 170+ 38

material - - 300 2,949 46 5 0 Q 56 187+ 31

- - 100 2948 50 2 0 0 54 180= 26

+ 1,000 2943 52 4 0 0 60 200* 40

+ - 300 2,962 36 2 0 0 40 13.3+ 25

+ - 100 2,955 38 7 0 0 52 173 57

MMC - - 0.1 2,709 249 34 7 1 42 1143158

H20 + 2,964 b2 1 1 ¢ 57 180+ 39

Test - + 1,000 2,652 47 1 4] 0 49 163+ 6.7

material - + 300 2,937 56 7 1 0 e 233x 25

- + 100 2,939 58 3 a 0 64 21.3% 25

+ —+ 1,000 2,954 42 3 0 0 46 163%f 2.1

+ + 300 2,054 40 2 0 0 48 16,0+ 56

+ + 100 2943 52 5 Q 0 62 207+ 40

Bla)P - + 20 2,653 304 37 6 0 396 132.0+194

Vradiation(10kGy of Co—60 gamma ray) was treated to the medicinal herb before extraction

Total number of cytokinesis~hlocked(CB) binucleated cells with n MN m the triplicated experiments which 1.000
binucleated cells were scored

Number of WVIN/1,000 binmucleated cells in the tnplicated experiments

MMC{(Mitomycin C} and Bla)P(benzola)pyrene) were used as positive conlrols

7] $)8l+d | 2k5] Chinese hamster ovary(CHO) 4| & H Paeonia japonica Mivabe), Z=(Scutellaria batka-

o]-85 A9 AHE Akl lensis Georgelel .o o], 7 B A Aol A a4l ez
8f sl o

AE ol ghy Aok 2] Al EAe Fherg AR ol el AR

shE ek 2414 A (3 4 Co-60, 10%E Civg o]-8-3t

Al ZEH| of Agella A kGyd] HRHER 10kGyY + F

FAeE QEE Syt o] FhaE Hlsy] 4

Al g o)A A eFAl = &5 Curcuma longa Linne), % . A ] )
3led free radical dosmmeter$} ceric cerous dosimeter



954 Z 4 7

Table 3. Frequency of micronuclei(MN) in cylokinesis—blocked CHO cells following trealmenl wilh mcthancl -soluble
fraction of Y—irradiated Paeonia japonica Miyabe

Magerial  TR” 59 Tose Total No. of CB cells with n MN? Tolal  MN/L000 cells”
mix  {ug/ml) 0 1 2 3 4 No. of MN  (MeantSD.}
DMSO - - 2,038 58 3 1 0 87 223+ 58
Test - - 500 2941 a0 7 p) 0 70 233+ 6.8
material - - 150 2,042 53 5 0 0 63 210+ 34
- - 50 2,939 54 6 1 0 69 2301 2.9
- - 500 2432 60 7 1 0 77 G 5.4
- - 150 2936 59 4 1 0 70 23.3% 25
- - 50 2937 55 6 2 0 73 943+ 41
MMC - - g1 2720 237 38 5 0 328 10934171
DMSQ - + 2,943 54 9 1 0 61 203+ 47
Tesl - + 500 2975 67 6 2 0 & 283+ 78
maternial - + 150 2,980 35 4 0 0 4 147+ 3.8
- + 50 2,955 12 2 0 0 46 153 45
+ + 500 2,946 17 7 0 0 B2 07+ 51
- + i50 2,956 30 4 ) 0 38 127+ 57
+ + 50 2957 43 5 0 0 53 177+ 15
Bla)P - + 20 2,650 309 36 4 1 397 1323+154

nIrradl.ation(1OkGy of Co-60 gamma ray) was treated to the medicinal herb before exiraction
B Tatal number of cytokinesis-blocked(CB) hinuclealed cells with n MN in the Lriplicated experiments which 1,000
binucleated cells were scored
INumber of MN/1.000 binucleated cells in the iriplicated cxperiments
MMC{Mitomycin C) and Bfa)P(benzo(alpyrene) were used as positive conirols

Table 4. Frequency of micronuclei{MN) in cytokinesis-blocked CHO cells {ollowing treatment with water-soluble
fraction ol Y-irradiated Paeonia japonica Miyabe

Material | TRY Sa Dese Total No. of CB cells with n MN® Total  MN/1000 cells®
: mix  (pg/ml) 0 1 2 3 4 No. of MN  (Mean=5D.)
H:0 - - 2,940 55 4 g 0 64 213+ 50
Test - - 1,500 2,975 68 7 0 0 82 273% 78
material - - 500 2944 A7 5 a 0 57 19.0+ 34
- - 150 2,943 50 7 0 0 64 213% 25
- - 1,500 2934 60 5 By 0 72 240120
+ 00 2,951 A4 5 ) 0 &4 180k 28
+ - 150 2,034 57 2 2 0 67 223L 47
MMC - - 01 2712 247 33 8 0 337 1123+16.1
H:0 - + 2,944 53 2 1 0 60 M0 49
Test - + 1,500 2,938 54 8 0 0 70 233L 25
material - + 300 2,934 59 7 0 0 73 243+ 45
- + 150 2,077 66 3 1 0 75 IE0E 4.6
+ + 1,500 2,051 48 1 0 0 50 187£ 2.1
+ + 300 2,951 45 i 0 0 17 157+ 25
+ + 150 2,957 43 0 0 0 43 143+ 21
Bia)P - + 20 2656 208 38 7 1 399 133.0£205

“Irradiation(lOkGy of Co-80 gamma ray) was treated to the medicinal herb before exiraction
BTotal number of cylokinesis—blocked(CB) binucleated cells with n MN in the (riplicaled expetriments which 1.000
binucleated cells were scored
INumber of MN/1.000 binucleated cells in the triplicated experiments
MMC{Mitomycin C) and Bfa)P(henzc(alpyrene) were used as positive controls
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Table 5. Frequency of micronuclei{MN) in cytokinesis—blocked CHO cells following ireatment with methanol-soluble
fraclion of Y-irradiated Scuiellaria baikalensis George

. n S9 Dose Total Mo, of CB cells with n MN Total MN/1000 cells”
Material IR . . -
mix  (Mg/ml 0 1 2 k] 4 No, of MN {(Meant3.D)
DMSO - - 2,941 54 q i Q 65 217+ 72
Test - - 150 2,936 ob 8 2 0 78 260+ 59
material - - 50 2,936 69 4 1 0 70 2331 61
- - 15 2932 60 6 2 0 73 26.0% 4.1
+ - 150 2,929 62 9 0 0 70 233% 33
- - 50 2527 68 4 1 0 79 26.3% 3.0
-+ - 15 2,832 51 5] 2 0 i 27 28
MMC - - 01 2,720 239 34 7 4] 325 109.3%19.7
DMSCQ - + 2,944 53 2 1 4] 60 0.0 44
Test - + 150 2,034 60 6 0 0 T2 240x 36
material - -+ 50 2,814 51 5 0 0 61 203% 25
- + 15 2,015 50 4 1 0 61 203+ 47
+ + 150 2949 49 2 0 (V] 53 177+ 35
+ - 50 2955 33 2 2 0 48 160 30
+ + 15 2.955 40 4 1 0 518 17.0%+ 42
Bla)P - — 20 2706 244 10 9 1 355 1183+ 148

"rradiation{10kGy of Co-60 gamma ray) was treated lo the medicinal herh before extraclion
Brotal number of cytokinesis-—blocked{CB} binucleated cells with n MN m the triplicated experiments which 1,000

hinucleated cells were scored

*Number of MN/L000 binucleated cells 1 the tnpheated experiments
MMC(Mitomycin €} and BtalP(benzo{a)pyrene) were used as positive conwols

Table 6. Frequency of micronuclei(MN) in cytokinesis—blocked CHO cells [ollowing ircalment wilh water—soluble
fraction of Y-irradiated Secufellaria baikalensis George

Material TR” S5 Dose Total No of CB cells with n MNY Total MN/1000 cells™
¢ mix  (g/md) ~ o 1 2 3 4 No. of MN (Mean=SD.)
H:Q - - 2938 59 2 L 0 66 220+ 39
Test - - 500 2,920 61 16 0 0 106 32.0T 95
material - - 150 2,945 46 5 2 0 62 20.7E£ 3l
- - 50 2,924 66 4 2 0 30 287t 31
+ - 200 2,913 78 8 3 0 110 323£115
+ - 150 2,944 31 5] 0 Q 61 1L 42
+ - 30 2934 62 2 2 a 71 237+ 38
MNMC - - 0.1 2,722 234 35 8 1 332 1107+124
H:0 - + 2,546 51 2 1 1] 53 1937 43
Test - + 500 2,543 53 3 0 0 59 197= 3.8
malenal - + 150 2,062 a7 1 0 # 39 130 446
- + 50 2,967 29 4 0 0 37 123+ 32
+ + 500 2,939 56 5 0 4 65 230t 28
+ -+ 150 2,960 33 6 1 4 43 160 26
+ - 50 2957 39 4 Q 0 47 157L 57
B{a)P - - 20 2,719 234 36 9 0 333 1127+175

1’Irrﬂdjatmn(l(Jls'.Gy of Co-60 gamina ray) was treated to the medicinal herb before exiraction
Dotal number of cytokinesis—blocked{CB} hintcleated cells with n MM in the inplicated experiments which 1,000

hinucleated cells were scored

MNumber of MN/1,000 binuclealed cells in the triphcated experiments
MMC(Mitomycin CY and BlalP(benzolalpyrene) were used as positive comtrols
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