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Study on genetic toxicity of Cordyceps sinensis and Panacis quinquefolum compound

ZHU Wei', CHEN Xiao-yong”, WANG Yang’, WANG Yan®
1. Wuhan Institute of Technology, Wuhan 430072, China
2. HuBei Institute for Drug Control, Wuhan 430075, China

Abstract: Objective To evaluate toxicological safety of Cordyceps sinensis and Panax quinquefolium compound according to the
genetic toxicity study. Methods Mice acute oral toxicity test, Salmonella typhimurium reverse mutation test, micronucleus test of
mice bone marrow and mice sperm shape abnormality test were carried out in the compound. Results The MTD of the compound was
greater than 12.0 g/kg BW for both male and female mice in the acute oral toxicity test, which shows non-toxic substance. The reverse
mutation number of Sal/monella typhimurium reverse mutation test in five dose groups did not exceed 2-fold of the spontaneous
revertant colony number, nor was there a dose-response relationship, the result of Ames test was negative. Micronucleus rate of each
dose group for female mouse were 0.32%, 0.36%, and 0.40%, respectively. Micronucleus rate of each dose group for male mouse were
0.30%, 0.32%, and 0.40%, respectively. Sperm shape abnormality rate of each dose group were 2.4%, 2.3%, and 2.3%, respectively.
Micronucleus rate and sperm shape abnormality rate had no significant increase compared with the negative control. The results of
micronucleus test of mice bone marrow and mice sperm shape abnormality test were negative. Conclusion Under this experimental
condition, the genetic toxicity of the compound is not found, and it is classified as non-toxic.
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A WMHEREWRESEEY), WA OREKOR
AR R, A6 R i 24 PRA W) AR,
L5 20141210, FWk% 0.3 g/, ANEHEHEAH 2
W, BER 3 KL, 11 0.03 g/(kg-d) (AARFTEFE 60 kg
THED . B E T H IR TR R A, ORI 24 A H .
NG, b5 A0164185, Acros AT LYk,
S 20140109, 258 LA AT B A A 5
Giemsa 447, #it*5 BCBK3240V, Sigma 2A7l; &%
B, it 080507, ECESTIARMEA Tl 5 2-205%&
27, b5 YK2012062901, FdNIERMEAARF A
BT, Boeks, b5 SLBC6145V, Sigma 2A;
1,8- ¥ LR, fit'S STBD7414V, Sigma A);
KU S-9 %, #it'5 3247, J2[E Moltox /A ]

1.2 K

SPF ¢ B A /INE, el ARl i o A
BRTTAT AR CH T 2 25 1 S50 2 v i 0 P o i
5D AL SER BT TG CH T/ BURS 71
TESEBG AL, S296 Zh WA P VF il e 543 34 SCXK
(Z8) 2012-0003. SCXK (ZB) 2008-0005. Fi7E4k
e SEEG AN TFE TGS B 24 b RS S
B, SEEEIAE FHVF IR S SYXK (55) 2014-0009.
1.3 KIEH

Ames 5250 K FH 2H S0 o B 28 B0 JE VD 1T B
TA-97. TA-98. TA-100. TA-102, ¥ | Moltox 23] .
2 A
21 PMREMEEIR (RAWMZEE)

JEHN SPF 2 EEWIFIVINGR, 20 J, BERERSF:, AR
H18~22 go A HMEEPGFSHE EYIERITN 12.0
ghkg, MIT MNEHER R 400 £, XMERESHE
BRI R KRR 0.3 g/mL, fK
ig 4R RR 20 mL/kg, BERZEZ) 2 IR 25 1 IR EHT
16 h B CAEIK, 2 RGN 4 he 252 a %8t
ML 14 d, ISP HEERAGET AE D
22 NEIEFER IR

IEHX SPF 2 EEMARI/INEL, 25 K, HErE, A5 E
25~35 g, BN RS 4, Rl s K. A HRE R

W ZEEWm. 1. KFE (6.0, 3.0, 1.5 g/kg)
2, EMERG (40 mg/kg) BHPEXTHRAL, *¥Ha4.
A WH B S E A 288 KBCH % 2 mg/mL,

XA ig 45 T AATRZEIRK, Sh2id ig AHIN25%),
FER 1R, 85 d, B25AR 20 mLkg. HIkE
T2 SEWIMIES 35 RBHENL AR ZE /NG, HH P ]
Bsg, BATSCHIA 2 mL AR KKERI,
BHE2HN BT 1~2 J), FFE S min, JELGWR ISR
Fro ARG, HHEEREDE . 1% g, HZE
TKISE Bt B RENITHE 1 000 NG540 e
XS, THERTER TR AR,

2.3 EEHEAMRMIZEE (30 h HZIRTIE)

1%EPE SPF 2 EEIIFI/INER, 50 HL, MEMERSY, 14
Jiii 25~30 g, BN S 241, RRAIMERES 5 .
e, BT NG AR “2.27 T, 2 iRk
R WIBE 24 h, 55 2 IR )G 6 h, SIAEN
FbZEa, WUk EEBER T, W E S Giemsa
Yett, FZEWKIPUE. BT WhBE MR B3
1 000 MEZ YL (PCE), TS 1A% 1) PCE
¥ BRI 200 NMREZ YL AN, JERIT
BUNAL M (NCE), 114 PCE/(PCE+NCE).
24 Ames K1 CEHRIBNL)

R G855 T8 A G A2 ) 2 B SR (1) A ke o 7Y
A FEVPTTRE TA97. TA98. TA100. TA102
PRIEAT S8, KRS SO 1E M RAMEL R
Gt o 25 WIBEREIIL 5000, 1000, 200+ 40, 8 ug
R, R BAFIDE L, S A CARFPIARD,
FHEEXT I (GBAEN. 2-82500 . T 1,8- 2%k
BN, B, ARG 3 A, 37 °C,
B5% 48 h,  VHEURFIL AR TR VR AL
3 %
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B8, AEMERS. WA, HH RS B
TR~ iy HEM s, AR E ek,
TAhBET . SEE AN, /N EAR TR E RIS, &
W4 U F S E AN & D4 2510 ik
i 52 8 KT 12.0 gkg, JE LR
32 PpERBEFEEIKRER

K MUE B S E AW & R R AL S 0 AL L
MW ZESRAEE (P>0.05), IREEEGA S5 A
bz R EBE (P<0.01), RPWKXRELEESE
GYKEFIBER], W& 1.
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Table 1 Effect of C. sinensis and P. quinquefolum compound on sperm morphology of mice

g5 %U%{ fsWJ mﬁﬁﬁq‘? W ARG 1A _ KT WY
(gkgh) Bl BEUA KM OFER OBk ek Hiet B3 E%
PO — 5 5000 25 18 15 46 9 113 23402
X REEPFESEEY 6.0 5 5000 44 20 20 35 2 121 2.440.1
3.0 5 5000 44 21 18 30 3 116 23+0.1
1.5 5 5000 43 15 20 36 2 116 2.3+0.1
BN AR 0.04 5 5000 180 77 74 155 36 522 104+04"

AHABRIE AR RSB Wk, WRS; SARALLE: T P<0.01
4Other abnormalities include tail fold, double head, double tail, etc; **P<0.01 vs control group

3.3 IR EHEARMIZEEER

- MEF RS A% 6.0 3.04 1.5 g/kg il
T30 h W5 2 R ig A2k, &AL AL
KESRANLE (P>0.05), HBEBHIGL] L0
BEREE (P<00D); XHERTESHEEYX
#4240 PCE/(PCE+NCE)®) A& /N F3F B ) 20%;
KR40 M iz S e g5 RO BAE, WLk 2.

®2 XHEEAFSESYMNIREEMZRERNZIN

Table 2 Effect of C. sinensis and P. quinquefolum compound on incidence of bone marrow micronucleus in mice

3.4 Ames SRIGER

A T RS AN A FEVP TR TA97. TA9S.
TA100. TA102 SERGERIER, 7EINLAIN S9 TG,
AEIIL 50004 1000 200, 40+ 8 pg FIEL AR 4%
KR A AR R VA 2 2 A, o - TR
BRNKEFR, RULDFEHFESEEGY Ames S5
GERIINE, 2 IRSEREE R NAR 3, 4.

PR S0 %IJ%{ z;WJ PCE/ NCE/ [PCE/(PCE+ mz _
(gkgH) F/H A A NCE)]/% MEEPCEA W EUA R/ %
MEPE R — 5 1000 862 53.8+26 5000 16 0.32+0.13
XHHEHFESEEY 6.0 5 1000 851 54.4+24 5000 16 0.32+0.08
3.0 5 1000 814 550+34 5000 18 0.3610.11
1.5 5 1000 757 56.1%25 5000 20 0.40£0.07
EZN T 7 0.04 5 1000 1270 441+13" 5000 147 2944030
b R — 5 1000 845 5444338 5000 17 0.3440.09
XHEETESELSY 6.0 5 1000 765 56.81+2.9 5000 15 0.3040.07
3.0 5 1000 794 559430 5000 16 0.3240.08
1.5 5 1000 826 55.0+44 5000 20 0.4040.12
IR 0.04 5 1000 1296 43.6+1.9" 5000 153 3.06+0.32"

S AL TP<0.01
*P<0.01 vs control group

*3 XHEEAFSEEY Ames LW HE 1 XFTWHER (X £5,n=3)
Table 3 Ames test results for first time of Cordyceps sinensis and Panacis quinquefolum compound ( X s, n=3)

) AN TA97 TA98 TA100 TA102
g /ng AT S, 'S, AT S, mSy  AMS, 'S, AWSy S
AWHETEES 5000 159+ 7 155+ 9 34+ 3 35+ 3 162+ 6 163+ 4 271+ 9 270t14
2650 1000 162+ 10 161+ 8 34+ 3 36 2 168+ 3 165+ 5 265+ 7 262+ 5
200 156 11 158+ 6 34+ 2 34+ 2 164+ 7 163 6 265+ 9 266+ 3
40 15611 161+ 6 35+ 3 35+ 3 162+ 5 159+ 8 269+ 5 266+ 8
8 153+ 11 155+ 6 35+ 1 35+ 4 161+ 7 164+ 6 265+ 9 267+ 9
SIpapiet — 156+ 8 155+ 12 34+ 2 34+ 2 161+ 4 159+ 10 269+12 267+ 9
2% (0 R — 155+ 14 1544+ 13 35+ 2 35+ 4 163+ 9 163+ 10 271+ 8  269+13
2-R Y 10 — 1968+132 — 23924169 — 1512108 — —
18- FR SR 50 — — — — — — — 1237459
ik 50 18801194 — 23074188 — — — 1192458 —
BEW 2.5 — — — — 1467486 — — —
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x4 ZHEERFSEAY Ames LIHE 2 AKBER (X £s,n=3)

Table 4 Ames test results for second time of Cordyceps sinensis and Panacis quinquefolum compound ( X s, n = 3)

5 W25 g TA97 TA98 TA100 TA102
A S, 1 Sy RISy MISe S 'S A Sy 'S

A MRS 5000 162+ 12 162+ 7 34+ 2 34+ 1 160+ 6 162+ 5 274+ 8 274+ 9

SEY 1000 157+ 12 161+ 6 35+ 4 34+ 2 165+ 3 165+ 7 267+ 9 267+ 8

200 163+ 7 162+ 8 35+ 2 34+ 4 159+13 162+ 7 268+ 13 270%11

40 161+ 7 161+ 3 35+ 4 35+ 3 167+ 4 161+ 10 266+ 13 267%10

8 163+ 6 162+ 11 34+ 2 34+ 3 160+ 4 164+ 7 273+ 17 273+ 9

eSIpapiet — 161+ 9 159+ 10 35+ 3 36+ 2 16215 161+ 14 267+ 12 265+ 7

2 DR R — 163+ 6 160+ 11 34+ 3 35+ 2 166+ 4 163+ 8 271+ 16 273+11
2-E ) 10 — 17974109 2371468 — 1531+178 — —

1,8- IR EL R 50 — — — — — — 1221426
RN 50 1811+190 — 2309490 — — — 12434106 —
= 2.5 — — — 1525499 — — —

4 iTig A WMH BN SE AP SR S0 4 PR Z Rk

2 U BV S G YR A U ROR M v
SRR AL TR, AT % S50 2 B ) B
M DhRe PR e ThRE . AR ThAEAN NK 41 i
YRR, (T /N BRI R ek S g R
R SRS PR S A e R AR AR, A
& H R RAE R, AR A E Y
FERHO I HE I A AT B RIRCATLAS 2 m]
SR S EERER I EAS, Wilixh 2R
BB TR T AR 0 FEE

1548 B 1 S0 SR H 41 i BlAR ) 4 R AT 5 B
MRS AR, HREE I AR i A s 22—
W7, I s R PR AR R (B R A5 1) S B T A
H LRSS A Y B ) WG B B R 2
s PE, SEOAA LK RGA AT AEiR S 2 A&
ARSI, PRI A I e 2 2 T AT — RS
AWK Ames SEHG R 1 Wi B SE 50 AR SIE 56
X —H A, WA SR YRR S . Bk
A A A A0 PR A A R R R A A i G B AR
B, AR AL 2 SR I I £ S, o4&
RO P S G AW s AT T 04T

75 2 REPE S50 /N B 52 7 3 KT 12.0
glkg, JETLRWI. ittt Py
s A T AR S 36 /0 BURG 1 Wi TR SEER A 6.0+ 3.0,
1.5 g/kg 3 ANFIEAL T, Hxf A i B # b=
Fts Ames ST, ISR TAAEARETEIL RS,

YA FEVP T 11 TA97. TA98. TA100. TA1024 [1]
(] A BT Y H5 35 A o ¥ T A [m] AR R VR ) 2
%, N R AT Ge v 5 SO BH M s fe

WAL, Ames SEER S5 SR BoREARME . 25 BTk,

MEEH A MR LA A X W H B SE A8

TIHBHYT, Ames SEHG . 10 E S50 A%

SIS R A, RIAEARSIG 4, AR

YPEHE S E A YR WA IR B
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