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Genotoxicity and edible safety evaluation of Coreopsis tinctoria Nutt.
HU Yanping, SONG Jie, AO Rui, YANG Ying, WEN Hairuo
(National Center for Safety Evaluation of Drugs, National Institute for Food and Drug Control, Key

Laboratory of Beijing for Nonclinical Safety Evaluation Research of Drugs, Beijing 100176, China)

Abstract: Objective To detect the genotoxicity of Coreopsis tinctoria Nutt. (water extract) and provide research data
for its safety evaluation. Methods The water extract of Coreopsis tinctoria Nutt. was used as the test substance in
bacterial reverse mutation test, mouse lymphoma Assay (MLA) with and without metabolic activation S9; and the
powder of Coreopsis tinctoria Nutt. was used in micronucleus test. Ames test based on the plate incorporation method was
performed to detect his/trp” revert mutation capabilities of S. typhimurium TA98, TA100, TA1535, TA1537 and E.
coli WP2 uvrA induced under four doses of 1.25, 2.5, 5 and 10 mg/ plate; MLA based on the microporous method was
performed to detect the increase of tk™" mutation frequency (MF) of L5178Y cells induced by 5 concentrations of 1.5,
2.0, 2.5, 3.0 and 3. 5 mg/mL under the treatment condition of £59/3 h, and to evaluate the damage effects on the tested
cells; for the mouse bone marrow micronucleus test: CD-1 mice were administrated with 900 mg/kg, 1 800 mg/kg and 3
600 mg/kg of the Coreopsis tinctoria Nutt. powder (200 mesh) intragastrically for three times at an interval of 24 h, and
the samples were collected by 18-24 h after the last dose. The micronucleated cells in 2 000 polychromatic erythrocytes
were counted, and the micronucleated cell rate were calculated. Results  Under both conditions absent and present S9, the
numbers of the revertants in five strains induced by 1.25~10 mg/dish (equivalent to crude drug: 8.33~66.67 mg/plate)

were not significantly increased compared with the negative (solvent) control of sterilized water for injection. The MF
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induced by 1.5~3.5 mg/mL (equivalent to crude drug: 10~23.33 mg/mL) were significantly increased with a

concentration-response relationship, and most of the mutants were in the form of small colony. The T-MF and S-MF

induced by 3.0 and 3. 5 mg/mL +S9 groups were more than 3 times of the negative control group: the mean micronucleus

rates in 900 mg/kg, 1 800 mg/kg and 3 600 mg/kg groups were 0. 85+0. 58, 1. 10+0. 97 and 1.45+1. 12, respectively,

with no significant difference compared with the deionized water negative control group. Conclusion The water extract

of Coreopsis tinctoria Nutt. could significantly increase the mutation frequency of tk”" gene and led to chromosome

damage in L5178Y cells, no matter with or without metabolic activation, suggesting its potential genotoxicity to human.

Key words: Coreopsis tinctoria Nutt. ; bacterial reverse mutation test; mouse lymphoma assay; mouse bone marow

micronucleus test; genotoxicity
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% (HERA cell VIOS 160i, Thermo Fisher) ; 4= ) % 4>
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o Ak B S IR AR RS A, A R A B AR A /R
JEAEAR 5 WA A .
1.2.3 MR PE KRR

K bR EE MR A . WL 1.25.2.5.5,
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015 EEE I U i R ol e e R H AP N U2 1 OB [
(Daily cell growth, DCG, %) ; &b B 4 I il £ 46 ) %
ik 0d Tﬁﬁ%{%(mating efficiency, PE,% ) ]
PEO V- Hit , & 35 25 A & K U 2235 2 d P A B2 Ak
1) PE2 ~F-H A1 A 58 45 45 %% (Mutation frequency,
MF) f) MF “F# ; PEO . PE2 MF “F #4351 T 37 “C .
5% CO, AR 98 11.9.14 d., i34l it 5a 5

AN 4% b RO A0 ML 5E R Y L&, JF 3H 5 PEO AN
PE2 . 28 Jitd A5 % 7% i 22 (Relative survival, RS) .48 X}
277 4E K #F (Relative suspension growth, RSG) A X}
A K (Relative total growth, RTG) s W22 35 4y 5l
T80 & A 5272 40 il K 4E 7% (Large colony, LC) /N
7% (Small colony, SC) M K /NEFE (LC/SC) I 1F )
FLEC TR RS AW R (T-MF) KA ¥ 98 78 Jil % (L-
MF) /N 9% 58 78 A5 R (S-MF) Rl /NG 96 % 78 1 o R
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Jei %) 240 0 2 R DN %) 24 i 2 R
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ME(x10°)==In(EW /TW ) /2000/PE2
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N 180 mg/mL. /N BRI 2EWE H 45 24 B 1] 45 T AR
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S R A = g 1 2 s o 2R IR R W 2 A I
AR R B AL IF AT BCE B T K I X B4
FH PR X BEZH (CP, 80 mg/kg) o FH PR XT RE B Y I i 1
Sy, KM S A EE S T, AL RN
20 mL/kgo 56 9 18] WL %< Bl 1) i PR A AR S 1 Jo
A . RIS 25 )5 2 18~24 h UM, BUAE Ast 4k B WL
W JBE B, I TG 2 I i A B ) A A 40
W, T TAHER o FEAS B AR BT 5 23 0l 22 58 1 % sl iy
WERE L . B X ST 200 B BE L A0 g
Z YL 7T 4 (Polychromatic erythrocytes, PCE) it (5 [t
@, JF WA T A% 2> 2 000 4~ PCE LA I MNPCE
(Micronucleated polychromatic erythrocytes, MNPCE)
1.3 it JHE Iy ik

20 T[] 52 5 72 it 4 2R L g A ] R T 7 RO
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B BB B8, SR Poisson 43 70 T BE AR B8 L 5
T7 1k HU R 40 24 AL 60 RO 30 5 BT P X R 20 =2 ) ) 22
SRR ARG R B S R B 2 P<0. 05 I,

N 1 TR 19028 VS RO BHE S AR AR S &
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Table 1 Bacterial Reverse Mutation Test Results of Coreopsis tinctoria Nutt.(x+s)

a3 bl TA98 TA100 TA1535 TA1537 WP2 uvrA

ZH 1 N N N . . . N

(mg/ L) -S9 +S9 -S9 +89 -39 +S9 -39 +S9 -S9 +S9
[ 1 o) JE 2 (W ater) 200 pL/MML 37+1.0  34+2.1 133+4.7 121+14.7 17+4.7  13+4.6  14+1.0 15+1.5 39+4.6 19+2.5
1.25/8.33 40+4.5 29+4.0 121+£3.2 116272  15+6.1  16£2.5 19+2.1 18+2.1 37+2.9 28+5.5
T 2.5/16.67 41+32  31+£3.5 124+7.0 109+7.2  17+5.6  14+2.1 17+5.3 17+1.5 36262 28+7.1
" 5/33.33  36+4.4 33+£1.0 125+4.6 125+9.0 19+3.6 12423 17+£6.0 17+3.5 37+12 29+3.6
10/66.67 40+3.2  32+12 128+10.4 112+10.4 19x4.4 11223 15%53 16+4.7 3429.0 30£2.0
FF A X R 71 (DMSO) 100 pL/M 39+4.0 31+3.0 126+4.2 108+5.8  12+42  11+1.5 18+4.4 17+1.0 35+1.5 21+2.1

537+41.2" —  467+24.7" — — — — —  114x132" —

— — — — 377+144.0°  — — — — —

P ot AR 24

RS — — — — — —  346x67.2" — — —

—  412+18.3°  — 1138+95.5" — 101+£19.2" — 74240 141+19.3¢

Y AF=2,0.1 pe/ll; b AF-2,0.01 pg/ll; - NaNy, 0.5 pg/Il; 1 9AA, 40 wg/lML; °: 2AA, 0.5 wg/ll; L2AA, 1.0 pg/MML; & 2AA, 10 pg/IML

5 R 1) MF X B4 o e 20 B 5 34 o 9 5L A7 vk 3 A
K R, +S9 & N 3.0.3.5 mg/mL ¥ 4
VA T-MF (S-MF ik 5 F R % B fy 3 A% LA L, HL

2.2 MLA
W2 2.2 3 Fion, FAYEXT B4 iy PE . MF 7EA
S A T S BCHE VS R B H A T (PE 2 60%~

140% ; MF:50~200x10°) ; PH 4 X B 20175 & 19 T-MF
K F| X AR 3 A5 0L B +S9.-S9 K F T, %
R A BE A (/7RG R K SRR BE L TR o A
U ) 7R AE ) RTG >30% BIV40 i 35 7E 21 <70%,

PL/NEE i o2 8 AR £ (AT IIAF 58 b, 4k > 4.0
mg/mL [, RTG<11% , 5 A % = 40 il 8 7 K F 5
K T-MF (S-MF JR7E B P XF B A 3 A5 LA I, 1548 45
KRl BE”) o

F 2 +S9/3 h AR FIRAE R M e 0G5 OK SR IUY) MLA &5
Table 2 Results of MLA on Coreopsis tinctoria Nutt.with S9 at 3 h

25 5] We)¥ (mg/mL) PEO(%) PE2(%) RSO(%) RSG(%) RTG(%) T-MF(x10°) S-MF(x10°) L-MF(x10°) SCM(%)
B PR Xt B 4L(Water)  10% (V/V) 85 148 100 100 100 198 76 97 38
1.5/10 76 114 89 101 78 240 101 107 42
2.0/13.33 84 88 99 113 67 255 109 118 43
I 2.5/16.67 62 112 73 85 65 463 193 164 42
3.0/20 49 79 58 60 32 603 274 207 45
3.5/23.33 64 95 75 59 38 730 338 183 46
FH A4 T R 21 CP 3 pg/mL 75 177 88 127 66 824 414 212 50

3 —S9/3 h b PR AT W €0 4 49 45 K 42 B ) MLA 25
Table 3 Results of MLA on Coreopsis tinctoria Nutt. without S9 at 3 h

21 5 W (mg/mL)  PEO(%) PE2(%) RSO(%) RSG(%) RTG(%) T-MF(x10°) S-MF(x10°) L-MF(x10°) SCM(%)
BH X} B8 4H (W ater) 10% (V/V) 105 107 100 100 100 188 71 99 38
1.5/10 101 94 96 90 79 233 84 124 36
2.0/13.33 108 106 103 67 66 301 141 120 47
W 2.5/16.67 57 88 54 54 44 437 196 161 45
3.0/20 42 116 40 29 31 467 203 147 43
3.5/23.33 49 127 47 45 54 507 223 149 44
FH A X 1 241 MMS 10 wg/mL 83 94 79 88 131 855 383 199 45




AR AR

—502—

CHINESE JOURNAL OF FOOD HYGIENE

20224E%0 34 55 3 W

2.3 /NEUEBEROZ AR

T 56 10 [60) B 44 0 PR L B M T R % i A 45 2
YA WS P FE T B, B T0 S8 I ARE AR, B
2 3 1t 2H Bl ) 0 1 Y A4 T i 5 [ S A ] 5 TR] B
X RELH P AR B oK O W B PE 25 SR . WNER 4 FiUR L iELE
3d 4 TZRYIG 18~24 h, Wi €44 X8 55 (F3 K ) 900 .
1 800.3 600 mg/kg 7 & 21 A1 FH ¥ x5 B8 41 3 ¥ 19
PCE/ERY 1134 Le A 5 ¥ 80T B 20 A1 1 o B i 22
SO RO R S T AL T R
(P>0.05) . 487545 T W 2 4 X8 45 OFy &) Xt/ Ui
e 240 L B A% & A R TR )

R4 DAL/ BB O I I 4

Table 4 Results of mouse bone marrow micronucleus test of

Coreopsis tinctoria Nutt.

215 PCE/ERY MNPCE%o
BH 1 X IR 2 (W ater) 100% 1.15+0.91
900 mg/kg 75 21 95% 0.85+0.58
1 800 mg/kg 7 & 21 108% 1.10+0.97
3 600 mg/kg 74 41 99% 1.45+1.12
FH X B 2H (CP, 80 mg/kg) 106% 38.20+7.70"

TR P<0.01

3 iFit

A3 55 T R A A [ 5 28 AR i B  MLA Fl /) B
B BRI, T R (4 X A B T A A% 7 7 R
Bo o 2R el A2 28 AR R BR FN MLA R K [R] 9 4 41 3
M AR A6 I 52 1) 1 B A2 VR R T 4 BRI T
FG A T ARG 0 20 SR A B A ks 27 L 1 AR K AT 1
AT G I 0 B2 R A UL S orp 278 5 IR 1 A A
ey, FOAG I AT AT e R ok PR 5 AR R g £ 4R
P A 8L A R, — N Ry, KR 3 58 78 A 1Y Bk
PR 495 22 ARy BIR 1 ok~ a5, BV /NS PR ) 58 728, /N
AR 7K 23 8 AR IR 1R B BT %) 0 A Bl 7 (% €5 4K
2L B CHE A EARE R A TR /D BRUCE B O
T2 0 2 A% 4 T 20 B (0 G 000 e €0 4R T 284 541 L ) e A 7
Wy B AR ARG R S 0 0 IR 9 B AR I . AR S
F 5 25 - & B0, G f8 4 08 45 (K 42 B ) 78 5 i
1.25~10 mg/IL (4= 25 5] & 8. 33~66. 67 mg/IlL) JC #H
W% K his /urp” 5828 W RE J1, (A FE K B B e
1.5~3.5 mg/mL (2 259 £ 10~23. 33 mg/mL) 5 &
/N BRI ELJE L5178Y 21 A o35 [R] 28 A5 8 ] I 34
I B AW A e, HDA/NVEVE RAR R &, R
Xof 240 A 5 R AR B 0 5 T R 4 X 2 OFy KD 45 T
5 =ik 3 600 mg/kg B T0 15 T /0N BB 40 A G €
PR A 22 57 B A B PR T o N PEH O 1 1
£ 8253 B, MLA S5 SR B PR B8 o A SO TR iy
U B 2H 09 4 L EE ME (RTG) ¥ R it 70% , o] HE%:

MM KRR EEEL ., EAEENE,H
TN BUE B O I 1) 32 W o BB R L O S
B R (5 4 XS 34 oK, R 20 0 Ak 24 B AL B A i
MLA BH 4 25 5 AN HE B 5 9 500 42 U8R 8 14 b 24 ) 2
Tk

P £ 4 XY 3 32 AL A3 2 — A= W A B (R
FALB W A SOKSEEY) b &l 460 mg/g $ L
Y A TR . AR iRE " e R
UL BT A W I B R R R A TR AR T
A4 0F T T & /N BRI B8 LS 178Y 4l A ok JE A
GEAE . A B AE B R YRR RAEAE T e € TR
AZFN DNA S48 1 FH o AR iR A 4 i 300 A 9 B
BT 28 Ak S A 00 T e 96 TR R S i R 400 M A
b7 T B AT WCE M Ay SERkEAR X, 5
I TR B, A B 3 4 st A 2 v 0 25 R 48 S Bk
BRI 78 4R TE S o W T A X A 1 O B A R
35 e 1 1 e A — 20 B D SR B

AR SCAE X T 5, 4 XS 4 T F B = 0058t A% B M K
B A5 5] R —FH A SR SRR — BT RER A
PEAN R R AN TR DL AR AR 56 A4 ) &R 40 AR s 12
S22 50 ARSI B ARG P o b R N B B
T M A 7 B nT B TE MR P A B I R S AN
A8 5 52 1R S AR 7 0 A A P AT PR R e Ak i
o SRS H L RN A B A RS
A BT AH G g W e o3 A HE I £ A, T LR Py
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