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[ Abstract | Objective; The aim of this article was to observe the acute, genetic and long-term toxicity of
the Korean Red Ginseng to evaluate its safety. Method; Test of the maximum tolerance dose (MTD) was used to
detect the acute toxicity, and the genetic toxicity test was evaluated by Ames test, micronucleus test of born marrow
in mice and sperm shape abnormality test in mice). The rats were given Korean Red Ginseng in high, medium and
low (6.0, 3.0, 1.5 g-kg™') dose continuously for 30 days, to detect the long-term toxicity. Then we conducted
the effects on blood cytology indexes, blood biochemical indexes, weight coefficient of organs, and the
histopathology examination, routine examinations and reversibility study. Result: There was no obvious toxic
symptom in the acute toxicity trial (in the rats in different sexual, the MTD were both higher than 12.0 g +kg ™'
treated with Korean Red Ginseng). The results of genetic toxicity test were all negative. The results of long-term
toxicity trial indicated that there were no significant differences in appearance, behavior, body weight, blood
cytology indexes, blood biochemical indexes, organ/body ratio, and pathematology examination in the rats in all
the three dosage groups (6.0, 3.0, 1.5 g -kg™') as compared to the control group. The reversibility study
demonstrated that there was no delayed toxicity in the rats in all the three dosage groups as compared to the control
group. Conclusion; Korean Red Ginseng is highly safe with neither acute toxicity nor genetic toxicity.
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1.1 ZidY EWLa 2 P. ginseng 17 & P E
2Rl 2E B A O 9 B S, B b AR OE B A B A
FRE 5T B R AL, B A L 3 100 B i 1k 56 B
JFH 25 188 7K T 1 9 5 e B o

1.2 YW 5B SPF 2% Wistar KR, B B Fh /N
BT H o AROR 7 Al R e s SE g o . 3
AHAES SCXK (7)2003-0001, 341 35 B4 45 16
(23 +1) C,HXHEE (50 £10) % ,

1.3 BBk R 4 2l (IR IR B A R FE T
[TH . TA97 ,TA98 , TA100,TA102 3£ 4 2k, L\ & S9 1R
EER ol SRSV S By N <3/ S LS Sl <8 1 i1 s T
et

1.4 U584  CD3700 % i 4 A1 (25 H
Cell-DYN A &), Mikro-22 # & = & .0 HL (£ =
Hettich A 7)) ,ZT-14V2 # 4= ¥y 4 211 7K HL, YB-6LF
AU HE AL, YT-7FB AU HE 5 L, YR-21THE %I Z% (5, 4]
(Bde B MU HE FEAAGRAA),
leica2235 #IY] AL (75 [ 2% 7 /A |] ) , BX51 # 7 fif
B ( HARBMEH)

2 Jrk

2.1 Z2ovEdd s O MR R & 40 H,
130 ~ 140 g, R fie Kt 52 e K50 & v, 44 0k 5 bl
BLA R PAL (X B S = N LL S 4) 25/ 16 h, F
24 hNHEE A TR S 4 3 K, Rk R 0.20
g-mL ™ A2 IREL 20 mL- kg™, BT 2R BL

60 mL-kg ™", Xt 4145 [ AR BUZE MK . 45 25 ) L%
14 d KB RWEREAE AT HES RS &
R B R B, KR R, P S IR R
A TC ST G IR AR A DL BB T ARG L . XA
T3 K BV AR FE 1) 3 4 1 AT A g ) TR HIR O %56
AR5 B AR A D

2.2 Ames {30 &N 202200 % 4 000,

1 000,200,40,8 g/ IlL 5 4> 7) 0 41 ; [\ B 15 [ & A1 A%
Y1 AR B FRECZ A5 1..00 g, i 25 mL 2
7K, B 30 min, 5 38, 8 VRN 25 18 K Ab L B 25
mL, il B e Ry 40 g- L7 IRk et uk bR K
4 CFORAE AE R 320 5 SRR, B2 3K 5 JRL i 0. 1 mL
1R o v 0 o At 70 8 U)K A2 4 i Y B
0.2 mL N7 0. 8 mL MR K LE 5 57 B, 23 i
Ve B 43 BIAH 24 F 4 000,1 000,200,40,8 pg/ll, %
FHSFARAB ATEAEIN SO 5400 S9 TR A Wi 214 ik
7, RS E 3 AT, JEE il ( - S9) BH
P TA97 , TA98 H i 7 #A ( Dexon, 50 pg/1L) , TA100
W& A 4N (NaN,,20 pg/ll) , TAI02 R £ %45 % C
(MMC,20 pg/l ). 3% 4k 3 5% ( + S9) BH % TA97,
TA98 , TA100 Jy 2-43 3 %5 (2-AF, 20 we/ M), TA102
18- R (50 e/l ) o 5 7E AH [F] 45 1
THEAE 2K,

2.3 NRUEBEANRMAZIE N 50 Bk
25 ~30 g, B WIBENL S S5 4, R4 10 1 i 4%
RIS ZR AR 4.0,2.0,1.0 g-kg ™' 3 AN
A, U 15 25 AR K R 9 1 2E S A T T e BH M 21
(40 mg-kg™ ") 2 WHOMRHEE B A TZRY,H 2
WHEE 6 h J5, SHE B F A B8 B, WAk 4, R
WS, BEA WL, A BLIT 4 1 000 A4~ £ Y 217 41 iy
(PCE) (8, B R AT 0 R F R T BB £
Ge2T AN (TH4L 200 4~ PCE ) B [ B 31 450 ki 24 21 40
Jit (NCE) %, If-115 PCE/NCE, PHYM:Z4H M REH 1
WA T 2R G 24 h %8 A

2.4 NRHKFHIERE BUNR25 H,kEN
25 ~35 g K S BEALAY o 5 4L, AL 5 1,45k
LT 2 24 4.0,2.0,1.0 g-kg™' 3 A4,
ZENB K ¥ 0] S R G PH 1 4 (60 mg-kg ') 43 Hl
S HYHESE BH 1R, ESS do FHTHEK
2R G HE 35 R LASIUHE I 35 AL FE , 5 H LA
SEHAREA 1 mL A B3R KA 24 FLATME B #
B8 fe e 07 B 52 3 T 0 L B B B SR 4 81
J& HRE S ~ 10 min, SR J5 HEEF R AL,
BT, FH IRE 25 0 B 100 WL A 7 B Wi 1
24 AL AR D, B AL F R WP mA 0.06 mL
1% P Je i iR =) Je i 15 ~ 20 min J5, B 1 35 T35
WA L AR SR AR TR, BRRWE,
TR 1 000 42544 58 B RS 1 TH R RS 7 REE
2.5 K30 dmERE  BUE TR Wistar K 80
HRTE S 80 ~ 100 g, 4% 0K F B AL 2y 1E 41, =i

- 175 -



5521 &5 6 1)
2015 4£ 3 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21 ,No. 6
Mar. ,2015

£1%6.0,3.0,1.5 g-kg ™' 3 AN IRJHF AL, B4 20
Ry M, B H L4 8B R4 4 w40
it ig 1 ¥R, 34230 do {5 A1, e igg 2 JH . ik
5 1 () X6 R BRI AN WA T S AT R EE i 3%, Xk B 44
KAH OLIEAT R, I 43591 FHE ik 30 d A2 JE R 2
ZE TS HEAT ML [ 4D 45 2040 3 % (RBC) | I 41
EEHS R MM, P L g fe 25 81, S Y 2n e
Mo 218 FH (Hb) & i, ~F Y5 20 48 il i 21 & (1 vk i
WL T4 (RC) , H MBI EC(WBC) |, Hh e
ML (G) kAN ME (L), AL AN (M), i /MR 3
FC(PLT) |, BE i il Ji BoF 18] 3% Ak 30 4o 66 1 it Dt bsf 1)
I A A [ AL R 1T 4 SR R A L s B i ( AST) L TR
AR HE G RS (ALT) | 0 1 Wl 82 | ( ALP) | JR &
A CJILEF(CR) , B & A (TP) , & (A, B (GLU)
BBLT 3, SO [ B (TCHO ), Hh = (TG) ] %
D), it 3500 2 ik BB UE 88 PR e (3 i 3R 450 I o
HEZH 412K A

*1 EWASHASREFRABGEDTHNHM (x £5,n=6)

2.6 Stk 4iit 4y #r K i PASW Statistics
17. 0 WRGETH I A A A, SR I 5 22 3 W sk A AG: 56, 25
RULx+s £IR,P <0.05 H2EFHAGIHHE L

3 &R

3.1 RElatmtls K HEEE, B
WL 14 d, WLEE I PN R Bl R L v 2 i R G At S
JCRE,TC 1 BIBET . WA 25 R IS AL FE S W), AR fi
FILEE R B IE 28 R I 5 . 29 IR AR ez B 2
IR B B, PR T 2T S 22 0K R E B 4 T R
() e R 52 7 B > 12,0 g-kg ™', R WL 2 15 4k
(3

3.2 Ames iR 412 33 5 4 R I kR 7E
A TE SY IR G W AE T B oK 51 ik A 2H ok 4 51
R A% 2k 5 A4 I R4, SO A X 4 Fib
Tk 1) [ A2 BT 9% 5 Im) 1 I 742 2 T 9 BORH L e e
RS, A S HEN IREAM L E R B E ., R
WRERD Ames IKIR SR N IATE. W3R 1,

Table 1 Effects of Korean Red Ginseng on histidine auxotroph sarlmonella typhimurium (x +s,n=6)

I 4 TA98
20 5
/ g/l -S9 +99 -S9 +99
A EAE 4 000 119.20 +£5.31 137.30 £8.73 32.70 £1.37 34.30 2.16
1 000 115.50 £6.09 131.20 £16.75 35.00 £2.97 36.30 +2.66
200 112.50 +15.22 119.80 £13. 11 31.50 +£5.05 37.80 +2.32
40 116.70 £9.35 130.70 £17.03 34.80 £3.92 36.70 +3.08
8 115.00 £7.75 124.30 £12.13 35.80 +4.75 38.20 +5.34
FE A 50 1.360.50 +198.25 - 241.00 +9.49 -
=E gl 20 - - _ _
2-F Y 20 - 923.30 £49.88 - 1479.70 +71.86
2R FH C 20 - _ _ _
1. 8- R L R 50 - - - -
ZEIR K - 123.00 +9.19 127.00 = 14. 66 37.70 £2.42 40.20 £1.94
10% S9 VR4 Wi - - 130.20 £11.36 - 38.80 +1.83
EbdnES - 121.80 +6.55 121.80 £6.55 35.50 +1.87 35.50 +1.87
TA100 TA102
20 5 7l 5/ g/ ML
-S9 +59 -S9 +99
EATFARE 4 000 145.70 £11.91 162.20 £13.67 235.70 +7.89 240.70 £5.79
1 000 132.80 £5.60 142.20 £5.34 224.70 £5.43 233.30 £12.74
200 133.50 £9.71 138.00 £8.56 228.80 +11.46 231.70 6. 80
40 143.30 £9.54 144.70 +12. 40 223.30 +10.05 234.50 +3.94
8 138.20 £6.40 171.20 £16.24 232.00 +4.98 237.50 £6.41
(X @R 50 - - _ _
=E ol 20 2 261.30 +247.35 - _ _
25 5 20 - 29 33.20 +64.49 - -
#HFTFH C 20 - - 1 340.50 +55.63 -
1. 8- 5L AR 50 - - - 879.00 +21.71
FABK - 153.70 +8.89 170. 80 +13.47 231.50 +7.50 238.30 +5.99
10% S9 VR4 Wi - - 162.00 £6.72 - 234.00 6. 16
B 7% - 165.80 +12.98 165.80 +12.98 226.70 +12.27 226.70 +12.27
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®3 EWASHIREFERERNHM (v £5,n=5)

3.3 UNBUEBEA AU (MN) I 4R 2
= Table 3

Bhh 3 A 5 R N B B A0 R kR R
(MNF) 5 PR ey B g it o2 22 5, S R4l T

Effects of Korean Red Ginseng on sperm shape

abnormality incidence in mice(x +s,n=5)

B 2% 5 .2 (P <0.01) o W52 300 /)N bR B - ol ik W W Wi F G %
ZH
3 N ~ 4 o]
W Z Lol AR JC s R A E R . WLk 2, /mg-kg a0 /%
K2 EWMASMN/INREEABMEZEEENTM(z+s,n=5) E# - 20.20 +1.92 2.02
Table 2 Effects of Korean Red Ginseng on micronucleus LB 4000 19.20 +1. 92 192
frequencies of bone marrow cells in mice(x +s,n=5)
2 000 18.80 +1.92 1.88
IR N MNF( 9/ 6
1% TR e ( ) PCE/NCE 1 000 19. 60 +2.07 1.96
/mg,-kg’l " /%
al i 9 I 60 147.40 £9.56° 14.74
EH# - 4/5  0.08 £0.045/0.10 £0.071 0.911 0. 050
BILIS 4000 8/7  0.16 0. 114/0. 14 +0. 114 0.910 x0. 059 T 2RO T 89 5 000 4~
2 000 7/6  0.14 £0.055/0. 12 £0.084 0.923 +0. 057 .
3.5 K30 d B3R
1 000 474 0.08 £0.084/0.08 £0.084 0.921 +0.049
g RS =X
SRR 0 7377 1.460 £0.152"/  0.904 0.048 3.5.1 XFRER— AT M6 sl A IARAE | A T o 1)
1.54 +0.434" sl RIGH N A AERK BRI VIRE AT R

WM Q/63 K5 HPCEQ/8 % 5000 4> 514 4 1
BUP<0.01(£3[).
3.4 RKETFEIZRE ®mWa Szl &R
2H /)N FROKE - WA 25 R0 90 14 2 BL G 2 22 S, P
BN L 22 AR R & (P <0.01) o B &l

B SNIE S R WA . R PR, oAt
TohkA. W4,

3.5.2 XMAEIEKAEE 1830 d R R LS
Sp R A 2 JEI A S I ST 18] IR e T AL 2 4% 5 ik 2
S AT IR I TE S, 5 I A AT I R 22

LLZ 00/ BUORE T IO T . LR 3, o WK A4,

F4 BWLASHABRKPSERRESHERKHZM(x +5,0=20)
Table 4 Effects of Korean Red Ginseng on weight of mice(x +s,n =20)

Il W/ g/
215 B
/g kg 0 1 2 3 4 5 6
i - 86.5+4.3  120+9.24 156 £15.3 185 £20.9 208 £29.3 235 £45.3 260 +55.7
F 4T 5 6 86.05.4  120=12.1 157 £20.9 190 £29.0 215 £36.7 234 £42.6 258 +45.0
3 84.9£6.0 123 +10.9 158 £14.0 192 £20.9 216 +30.6 249 +£43.4 268 +50.7
1.5 86.3 5.2 121 29.39 158 £19.9 193 £25.0 215 +29.6 245 +41.9 265 £46. 1

5,6 FshEch 10 2,

3.5.3 I AE KON AL ERI AR E W, R
HEZH K I HH e T 41 2 4% 591 i 20 30 0 %) 000 9 7 B il W
A A 2 G T 5 SR B Y A IR R VS 2, R AL S
A EA GRS LN B ER ., WES~6,
3.5.4  JRERZ AU ROUE AR EEAG I it 08 4 o v

ASHFBEA/NR, 2 R H] IR KRS, &
N 21245 50 1 21 3l ¥ 3 2R 4% 25 R DL S5 i B ik
Ao A% A Py a) 22N A R R RE S R IR AL L
B IR #H 2R R G A R R B
R BERRAE o JIE AR R RO B s WK T

x5 EWASMARMKRENFHEROFIE (v +s,n=10)
Table 5 Effects of Korean Red Ginseng on blood biochemical indexes of rats(x +s,n =10)

5 ALT AST ALP TP Cr TCHO TG GLU
415
/g kg ™! /U-17! /U-17! /U-L7! /gL' /wmol - L ™! /mmol+L ™! /mmol -1, ! /mmol -1, ™!
IEH - 46.3 +9.84 128 £23.0 127 +42. 1 62.9£3.31 76.6+6.56 1.26+0.171 0.99 +0.348 15.5 £4.215
(=R 6 53.9£15.4 139 +44.6 95+33.44 63.3+2.38 77.9£3.76 1.27+0.323 0.69 +0.378 14.1 £2.420
3 45.1+11.1 108 £20.5 106 +31.4  62.7+6.18 72.5+5.76 1.45+0.324 0.72+0.361 13.8 +4.248
1.5 50.8 £13.6 114 £17.8 105 £26.6  63.6+4.50 74.2+3.41 1.39+0.160 1.16+0.398 14.5+2.256
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x6 BWASHRKRMEMAHLNE (25,0 =10)
Table 6 Effects of Korean Red Ginseng on blood cytology indexes of rats(x +s,n =10)
bR WBC L M G RBC Hb PLT RC
21 5 ) 0
/g-kg ! / x10°/L /% /% /% /x10"2/L /g L7} / x10°/L /%
EH# - 7.33+£3.34  69.3+£5.91 7.30+1.68 22.3+7.17 6.65+6.90 138 +11.0 699 +108 0.36 +0.09
P FARE 6 7.19+£2.74 62.7+19.8 7.13+£1.69 23.5+3.48 6.09+1.75 136+5.74 691 +138 0.40 +0.14
3 7.53+3.44 69.2+5.97 7.41+£1.98 23.4+5.34 6.82+0.67 138 +10.4 676 =101 0.37 +0.08
1.5 7.45+3.27 69.9+5.47 7.01+1.77 23.1x4.56 6.91+0.57 139 +6.25 658 £ 139 0.36 +0.08
x7T BWLSWHRBIEELER NG (5 +5)
Table 7 Effects of Korean Red Ginseng on organ/weight ratio of rats(x +s) %
A ) i L s Jig i B (30 i FH(R) FE
ZH !
/g-kg ! (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=5) (n=5)
FEH - 0.42+0.04 5.04+0.48 0.61+0.20 0.69+0.07 0.83+0.08 0.53+0.07 1.01+0.16 0.183 £0.07
[=ATTEAR 6 0.44 +0.04 5.06+0.70 0.70+0.13 0.71+0.11 0.80+0.11 0.54+0.09 1.12+0.18 0.1750.05
3 0.40 £0.06 4.90+0.67 0.59+0.12 0.68+0.13 0.82+0.11 0.53+0.09 1.03+0.14 0.155+0.03
1.5 0.42+0.04 4.83+0.44 0.58x0.09 0.72+0.09 0.84+0.09 0.53=+0.06 1.09 £0.23 0.171 £0.05
4 Jtig 2522 7),2003,21(2) :178-180.
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