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Component Analysis and Toxicity Study of Combined Cultivated Wild Ginseng
Pharmacopuncture
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ABSTRACT

Objectives: The marker substances of cultivated wild ginseng pharmacopuncture that may not be detected during the
process of steaming remain controversial. We developed a combined cultivated wild ginseng pharmacopuncture that contains all
the marker substances. The aim of this experiment was to investigate the marker substances and test the toxicity of the

combined cultivated wild ginseng pharmacopuncture.

Methods: The marker substances were detected using HPLC. Intravenous injection toxicity studies were conducted at Medvill,
an authorized institution for non—clinical studies, under the regulations of Good Laboratory Practice. We observed survival rates,
abnormal behaviors, weight changes, gross findings in autopsy, blood biochemical properties, and histological abnormalities of

organs such as the liver and kidney.

Results: HPLC data showed that ginsenosides Rgl, Rbl, and Rg3 were detected at concentrations of 19.29, 47.64, and 3.02
ug /ml, respectively. Administration of combined cultivated wild ginseng pharmacopuncture resulted in no dead animals or

significant toxicological changes.

Conclusions: The combined cultivated wild ginseng pharmacopuncture contains all the marker substances and is a
relatively safe treatment medium. Further studies should be conducted to confirm the present findings.

Key words: combined cultivated wild ginseng pharmacopuncture, component analysis, toxicity study
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Table 2. Content Analysis for Ginsenoside Rgf,
Pharmacopuncture by HPLC
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(Table 2, Fig. 1.).

Rb1 and Rg3 in Combined Cultivated Wild Ginseng

Compound

Sample (ug/mL)

Ginsenoside Rgl Ginsenoside Rbl Ginsenoside Rg3

Combined cultivated wild ginseng pharmacopuncture

19.29 47.64 3.02

Calculation; (SPL Area/STD Area) (STD injection vol./SPL injection vol.) STD conc.STD purity=SPL conc. mg/mL

50.565
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Fig. 1. HPLC chromatogram of combined cultivated wild ginseng pharmacopuncture and ginsenoside standard.
A : Combined Cultivated Wild Ginseng Pharmacopuncture, B : ginsenoside Rgl, C : ginsenoside Rbl, D : ginsenoside Rg3.
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Table 3. Mortality, Clinical Signs, and Autopsy Opinion in SD Rats with Intravenous Injection of Combined
Cultivated Wild Ginseng Pharmacopuncture

Sex Group No. of animals Mortality (dead/total) Clinical signs Gross findings
Gl 5 0% (0/5) No abnormality findings Unremarkable findings
Male G2 5 0% (0/5) No abnormality findings Unremarkable findings
G3 5 0% (0/5) No abnormality findings Unremarkable findings
G4 5 0% (0/5) No abnormality findings Unremarkable findings
Gl 5 0% (0/5) No abnormality findings Unremarkable findings
Female G2 5 0% (0/5) No abnormality findings Unremarkable findings
G3 5 0% (0/5) No abnormality findings Unremarkable findings
G4 5 0% (0/5) No abnormality findings Unremarkable findings

G1 : control, G2 : 10 times of clinical use concentration, G3 : 50 times of clinical use concentration, G4 : 100 times of
clinical use concentration
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(Table 4).

Table 4. Blood Biochemistry Changes in SD Rats with Intravenous Injection of Combined Cultivated Wild
Ginseng Pharmacopuncture

g = Male Female

Gl G4 Gl G4

AST (IU/L) 17623 155424 131+20 126415

ALT (IU/L) 3747 49+4 3046 3347
ALP (IU/L) 614120 595+156 374+% 401459

BUN (mg/dL) 1741 1743 18+1 181
CRE (mg/dL) 05+0.1 0.6+0.1 0500 0500
GLU (mg/dL) 11046 108+11 112+12 10811
CHO (mg/dL) 70£21 8349 8111 66+14
P (g/dL) 6.2+0.2 6.4+0.1 6.7+0.1 6503

K (IU/L) 739200 5294177 4664145 301496

ALB (g/dL) 2.7+0.0 2.7+0.1 3040.1 29402
BIL (mg/dL) 0.00+0.01 0.010.01* 0.04+0.04 0.03+0.00

TG (mg/dL) 352 46+17 161 14+3
IP (mg/dL) 10.71£1.08 10.96+1.02 9.19+0.80 1020+155
A/G ratio (ratio) 0.75+0.04 0.74+0.05 0.79+0.06 0.79+0.05
Ca” (mg/dL) 116+1.3 125409 118+1.1 119409

Na“ (mmol/L) 142+1 142+0 142+1 142+1
K’ (mmol/L) 46404 45+0.2 44+0.1 45402

Cl' (mmol/L) 103+1 102+2 106+1 1042

AST : aspartate aminotransferase, ALT : alanine aminotransferase, ALP : alkaline phosphatase, BUN : blood urea
nitrogen, CRE : creatinine, GLU  glucose, CHO : total cholesterol, TP : total protein, CK  creatinine kinase, ALB :
albumin, BIL : total bilirubin, TG : triglyceride, IP : inorganic phosphorus, Ca : calcium ion, A/G ratio : albumin/globulin
ratio, Na' : sodium ion, K : potassium ion, Cl : chloride ion, * : Values below the level of detection are excluded
from statistics.
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Fig. 4. Histological observation of male SD rats
with intravenous injection of combined
cultivated wild ginseng pharmacopuncture.

(A) Kidney of Gl group. (B) Kidney of G4
group. (C) Liver of Gl group. (D) Liver of
G4 group. Arrow (A) was seen as a cyst, but
it is not determined by the test substance.

Fig. 5. Histological observatlon of female SD rats
with intravenous injection of combined
cultivated wild ginseng pharmacopuncture.

(A) Kidney of Gl group. (B) Kidney of G4
group. (C) Liver of Gl group. (D) Liver of G4
group. Arrows (A, B) as seen as mineralization
but, it is not determined by the test material.

FE5U-7H Araliaceae)oll 43}
A B3%9] 2i(panax ginseng C. A. Mey.)9]

2 oRAo|A Apdutelsld] AAEE ALk Ak
’1‘}0]‘4 Abatel A mE Qlike] Mok e A

Urlr
O-E

196

A Aol A Auate] et AR 2 gkt
< o]&3ith

FAAROEE FA T AMEUR A, ofv]
=k HElER HEW, XY, B9 18
flavonoids 5= $H3kal ok oM e ALEd
o] 99 gisenosideE 5], A3t AL}

Abterd o] tigh )& Atoae sl gek
gotAle] tigh HgMEe] Woladte] 43 &
F*7} Qlon, ¢ke] Holg JAshs aHY 7} gl
O Haso] ok mgk AR o] QA
dze b 2924 24 Ag=" AgMgt
WAL 5o 8 27l 283 Aolx7t ik

AroRababerxl o] zA4 BA Y AL 712 AFE
RO FRGe] dgiFEoln, 4HS vEe 3
oA oAle] el st AZAEo] IS AZHA
oA & AR tigh =gho] AN U
ojo] AFHY SR ﬁﬂr%: ZHAEA ARt
ginsenoside”} T AFFARHE Sk

Ho

1%0}04 7H“L

ro

°

AR 7R Qakq AA Y ARl did %
T uaE ol Ago] Hth A 5V it
ARk 28ar Ao Sol ARl ginsenoside ¥
HeS Frata, A4t Aekts S AAS
o ojujgt AT WPl dojueA] #FstaA}
HPLCE o] &3} o8 ginsenoside ¢ &S H
L EAET o] ':44«] “?"ﬂ’ﬂ“ At frAst
A Qs At sto] S FAM
< T 3 % é‘}"oké‘}él R A
JE-<] ginsenoside Rg2, Rg3, Rhl, 18] 1 Rh29]
AE vl EAE A
w3 g 509 <at
ol-gato] FepH AR 4

B
ginsenoside Rg3, Rh2¢} =

i, Al HPLCE
Ea) B2A AFEUQ

rU[o rﬂ):‘

A AFEU] ginsenoside
Rbl, Rgl9 #8 243 A7 ATk 28,
olato|it ARokakAl okxlo) thet ¥F3E ATE A



- O E

z

/

Py
!

.0/

1015

* Of

z27

o/2l3] - Z/2IH -

5 .

O
7

HH A}
To

o

Rgl#} ginsenoside Rbl, 281 &
4217 ginsenoside Rg3“9]

bl

A 29w, e AFe &5 B

pZs

R
LI

1 A3} 247} 19.29 ug/ml, 4764 ug/ml, 302 ug/mL

—_—
o

ol

o
R

0

S

7} ginsenoside

el

ojm

R B EESETEE

[e]

2~
T

5

A7} AEH o o|FolHo} & A0E AlE B

=]
EER

g

A

3

=2

fepel A

p=k
L=

A
v

7NE" oAz}

3]
=1

FE 544

25 9o}
bk

/\é/\elﬁi

=
=

o A3y

jazel

)A
no

19.29
3.02

[e]

T

"

Z
©

"
Z}
ek

ya
=

HLPC
F9] ginsenoside
Fe

1

pid
kel
=1

Bz
S A% et 29
=24 A}

0|

KN
=

3
=4

JA|

d

=
=

3

A

—_L
H

Rgl¥} ginsenoside Rb12
ug/ml, 47.64 ug/miich.

2. H1=4 A} Q] ginsenoside-Rg3<]

ug/mlgth.

}‘\l_

s
o]
=4
=

=

A Al B3

pud

gk 1} LDLDs,

9] mouse$} rat

Al

S

F30 Wt 74

N

St LDLDy, /33

°&

o)z}

}

kel
i

*

132 o)

3

[

tztol H

3to] SDAIES HES ©f

S

871 9

9

:rL

)

197



REER 9401 gol #81 + 3
A

1 Al Aab 714 7)1E0] ARA. ol A
Z9 394 A 54 2001;107-14

2. Aot Exstug FHA, Bxsh A
< gL 1994, p. 53L

3 %C’ EH*}ZMZM 43]. SAF oA, AT A

Lé“}. M HAESAE

L Are)
1990, p. 3-5
5 FF7. TAAA. A& dIATSAE 1984, p.
130-217
6. 1971, Algd, MREY, G, AR ZEA,
Qatel gtavte] oidt Hlw T e xs}

3] A 2004;19(2):41-50.

7. Brekhman II. Panax ginseng. Leningard: Gosudarst
Isdatet Med Lit; 1957, p. 1-5.

8. e Qlatets]. e olaf. A&t L QIAE)
3]; 1998, p. 127-37.

9. HZz. Qhke] AlHL Mgt aEAE 1984, p. 13-4,
10. 71, Hal agdqh i el dzxd
745 1996, p. 56.

11. Oliveira ACC, Perez AC, Merino G, Prietp JG.
and Alvarez Al Protective effects of Panax
ginseng on muscle injury and inflammation
after eccentric exercise. Comparative Biochemistry
and Physiology Part C 2001;130:369-77.

12. Kim JS, Kim KW, Chai KJ, Kwak YK, Im
KS, Lee KM and Chung HY. Screening of
anti-oxidative components from red ginseng
saponin. Korean J Ginseng Sci 1996,20:173-8.

13. Kim M] and Jung NP. The effects of ginseng
saponin on the mouse immune system. Korean

198

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

J Ginseng Sci 1987;11:130-5.

Ha TY, Lee JH, and Han JH. Inhibitory
effects of Panax ginseng on tumorigenesis in
mice. J Cheonbuk medical Sci 1987,11(1):1-11.
Shibata S, Tanaka O, Soma K lita Y, Ando T,
Nakamura H. Studies on saponins and sapogenins
of ginseng. The structure of panaxatriol. 7éfrafedron
Lett 1965;3:207-13.
B2 A9 QAbeles 7 A9 AxFl
A ginsenoside Rb12] &¢3} a3} Aok
2002;33(3):252-256.
Choi KJ. The constituent of material ginseng
and management of quality. Korean J Ginseng
Scr 1991;15(3):247-56.
Hideo H, Seong JH, Yasatosi M, Masamori W,
Hur JD. Metabolites of ginseng saponin by
enterobacteria and anti cancer substance include
it's useful constituent. Korea Plant 1993;No
10-164266-0000.

Choi SS, Lee JK, Han K], Lee HK, Lee ],
Suh HW. Effects of ginsenoside Rd on nitric
oxide system induced by lipopolysaccharide plus
TNF-ain C6 rat glioma cells. Arch Pharm Res
2003;26:375-82.
Yokozawa T and Liu ZW, The role of ginsenoside
Rd in cisplatin-induces acute renal failure. Fen
Fail 2000,22:115-27.
Wang W, Zhao Y, Rayburn ER, Hill DL, Wang
H and Zhang R. In vitro anti-cancer activity
and structure-activity relationships of natural
products isolated from fruits of Panax ginseng.
Cancer Chemoth Pharmacol 2007;59:589-601.
LY Wu J. Inhibitory effect of 20(S)-ginsenoside
Rg3 on growth and metasis of Lewis pulmonary
carcinoma. Zhonggliu Fangzhi Yanjiu 2006;33:
311-3.

David GP and David DK. Ginsenosides



26.

21.

28.

29.
0.

31 %
32.

33.

36.

3.

- 23, ol AN

20(S)-protopanaxadiol and Rh2 reduce cell
proliferation and increase sub-G1 cells in two
cultured intestinal cell lines, Int-407 and Caco-2.
Can. J Physiol Pharmacol 2004;82:183-90.

. Morita, T. Chemical studies on Panax genus

plants grown in Asia. Hiroshima wuniv Doctoral
Thesis 1986:6-7.

. Attele AS, Wu JA and Yuan CS. Ginseng

pharmacology: multiple constituents and mutiple
actions. Biochem Pharmacol 1999;58:1685-93.
. aeQlate] shebdiel #ek nE 1
2 91438+8] A] 1996:20(4):389-415.

Hehg]. FHaR Als ARA ME
28}s]; 1999, p. 13-4, 112-8, 138-203,
A7Z, ol o] 3
R 83 A] 2005:8(3):11-20.

£ A 120123(2014. 3. 24). 2014
A FYFERIA A Al
4 129). 2014

Xﬂ 4393.(2011. 12. 30). 2011
5] EL*H A3). okl A& Elsevier
Korea; 2011, p. 3-5, 9-17, 28-9, 229-41.
712, 954, 249 el BY4 1%
o keF3l 83 2] 2003,6(2):67-75.
A7E, Folg} o)A AWFYE AR
%‘TETObd_/] A olgA EA 1%\ 2 Sarc
Qavel B YA A7, BFFRIY
2003;6(2):15-26.

(@]
z
> ®

okxlo] Apoptosisol] 3l A
28138] 2] 2004,7(2):1-18.
Kwon KR, Kim BW. Comparative study of
Various Ginseng Herbal Acupuncture-By measuring
the increase of life span of mice and Expression
of cytokine mRNA. J of Korean Acupuncture
& Moxibustion Society 2005;22(2):203-10.
g7, 2FH, A5, ks 678t At

38.

2.

40.

41.

42.

43.

47.

2008,11(2):13-9.
A O]E'J-ﬁ’ :.47& o]Oﬂv,] O]—%z—l Nes

o
2010;13(4):119-27.
A3 7Y, o]Fs. P oxT o} Was}
of Abarebxz} Bokx X@Z 4
259 PSA 44 w3 #F
882 2011;14(4):81-8.

oulal :.47} }\10&;]- M _t'z], 71:}4—)1_/':, /\g/d s‘_}
WA 59 XELOX 89S Haste 544 10,

H Aol tigY A 1. Bt A
2012:17(1):17-25.

A3 A A 2, AT B
AR} - ZFAAE ARAE) ginsenoside 8
2 33 3o] Wl B fisternaks| A 2010;
13(1):63-77

o|AT, H7|E, 2. HPLCE o] &3
B4 A 2 Fae) A W

SHeFZ]813] 7] 2008,11(2):87-9%5

&

Bgx, A%, A, AL Qak Dok,
WAFe) HPLCE ol§% 2918 3% B4 u)

AL e aks A 2007:10(1):37-53

. Liu WK, Xu SX, Che CT. Anti-proliferative effect

of ginseng saponins on human prostate cancer
cell line. Lie Sciences 2000;67(11):1297-306.
2 FOJOREQEHN B (ofokE E=AAFI|FE A
98-1163%, 199%

old A, FHEAMNFH A7 20 AT
ST 83) 2] 1993;10(1):167-73.

199



