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Abstract[ |Total saponin was isolated from ginseng leaf, which was hydrolyzed in alkaline condition.
The hydrolyzed products were identified as monogluco-ginsenoside, ginsenoside Rh;, Rh; and compound
K, which showed anticancer effects against human cancer cell lines (SNU 717, Daudi, and Jurkat).
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Fig. 1. Structures of compound I, II and IIL
I. I R,=B-D-glucopuranosyl,
R,=R;=H (ginsenoside Rh,)
II. © Ri=H, R,=B-D-glucopuranosyl,
R:;=H (ginsenoside Rh;)
Il : Ry=R,=H,
Ry= B-glucopuranosyl (compound K)
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g. 2. Effects of mixture of compound I, II and III
on cell growth. Cells were incubated for 72 hr
at 37C and cytotoxicity was determined by he-
mocytometer.
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Ginseng Research of China During The Past 20 Year

Wang Zhen-Gang
Professor of PUM.C., Hon. President CNPHARS,
Vice Chair National Essential Drugs. CMA., Beijing, 100050, China

Ginseng (Panax ginseng) has been used as a tonic drug in Chinese Traditional Medicine for two thousand
years. It is believed to be significantly beneficial for human health. During the past 20 years, due to
the modern chemical, biological and pharmacological technology, the ginseng research of China has been
developed rapidly. Major work has been carried out by many laboratories in Beijing, Shanghai and Shon-
zhen, etc. Since most of the research works were supported by pharmaceutical companies, many interesting
papers sometimes are of confidential limitation. It is not easy to find those papers in common library.
To make a comprehensive review of ginseng is very difficult and reluctant.

The following aspects will be discussed :

1. Cultivation : Cultivation of ginseng is very important and basic work. Ginseng tissue and cell culture
have been used in the research work. Botanic scientists has been working hard on the species, inclu-
ding its locality, time, maturation, the parts to be collected. For example, the optimum condition
for ginseng is between —10C to 10C with annual rainfall. In the apothecary or the market, high
quantity or rhizome is very important.

2. Chemical components : It is well known that ginseng contains many active components. Besides the
proteins and carbohydrate which usually exist on most herbs and plants, ginseng contains many valua-
ble ingredients including: volatile oil, saponins known as panoxosides or ginsenosides (Ro, Ra;, Ra,,
Rb,, Rgy, -+ Rh;y), antioxidants, peptides, polysaccharides, fatty acids, alcohols, vitamin, maltol, salicylic
acid and other organic acids. Rb;, Rg, and some organic acids are the main researching substances
at present.

3. Pharmacology and Immunology : Scientists have been studying in cardiovascular, central nervous, en-
docrine system, immune system, sexual development, RNA and DNA metabolism, anticancer activity
and antiaging effects of ginseng. It is reported that both Rb; and Rg; extracted fron ginseng could
improve memory deficits and brain fucntion as well as stimulate the immune system in animal study
by many laboratories. It is reported that Rb; could facilitate acetylcholine (ACH) release from rat
brain hippocampal slices. The increase in ACH release is not associated with an increase in calcium
uptake into nerve terminals, but is associated with an increase in uptake of the precursor choline.
The results may suggest that Rb; may be clinically useful for alleviation of some symptoms of senile
domentia of the Alzheimer type (SDAT).

4. Clinical study : Promote the function of heart and mental activities in heart failure. Decrease blood
sugar and promote the general healthy condition in diabetic patients. Dispel fatigue, safeguard the
liver, etc. A regular daily small dose keeps on health and strong, preserves one’s high complexion
and assures one longevity. Recently, ginseng has been shown to increase WBC in AIDS patients.
Traditional herbalists are effect on many different kinds of disease in clinical trials. Dose is very
important for clinical use, and it should be paid more attention for “Ginseng Abuse”, “Hyperexciting”
and “Addition”.
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5. Future : [t is no doubt, ginseng has contributed a great efficacy to human health in the past thousand
years. Ginseng is a great herbal. Yet, there are many problems facing us. Most ginseng’s preparations
are crude. There are only full preparations in the market. Loss study on its pharmacokinetics and
bioavailability.

International cooperation and scientific information exchange are most necessary. Hard work is still

required. That highlight of ginseng will be arrived in the coming 21 century.

Ginseng Researches of Russia During The Past 20 Years

Yuri A. Kim
Leading Research Scientist, Institute of Cell Biophysics,
Russia Academy of Sciences, 142292 Pushchino Moscow Region, Russia

Ginseng researches in the Russia during last two decades (1975~1995), were reviewed expecially experi-
mental with data of interactions of saponines from Panax ginseng C.A. Meyer on membranes. The publica-
tions on researches of ginseng were about 200 in total (papers and monographs) for 1975~1995 in Russia.

1. Ginseng, Panax ginseng C.A. Meyer, grows in the latifoliate forests of Primorie and Khabarovsk region
in the Far East of Russia. Not much stock of ginseng in forest does not allow to provide enough
raw materials to medicine industry. From 1963 in Russia, the works on ginseng, that is cultivating,
researching of agriculture and biology, and gene selection have been carried out. The zones of cultiva-
ting ginseng are Primorie, middle part of Russia, Siberia, Ukraine, Belorussia and North Caucase.
The technology of ginseng cultivation permits up to 1 ton of dry root of ginseng in one hectare.
Many aspects of biology and cultivation of ginseng are elucidated in the monograph Malyshev A.
A., Ginseng; Biology and Cultivation, 1986.

2. Cell culture of ginseng was carried out in Russia for the first time in the world and then technology
of cell culture on the industrial scale followed. The collection of ginseng strains is obtained including
various mutant type and wild type strains of Panax ginseng, Panax quinquefolius L. and Panax japonicus
by using cell selection method. The researches of cell culture was carryed out in the Timiryasev
Institute of Plant Physiology (Moscow).

3. The Pacific Institute of Bicorganic Chemistry (Vladivostok) focused on the researches of analysis
of chemical components in cell culture suspensions. The principal active components of Panax ginseng
cell extract were beta-D-glucoside of beta-sitosterin and the glucoside of oleanolic acid. In this Institute,
wide researches of synthesis of glycosides, that is triterpenoid of dammarane series were carried
out. Protopanaxadiol was synthesized from betulofolientriol in leaves of birch.

4. To compare with other countries (Korea, Japan, China), the publications in Russia are not much
in the researches of Pharmacology and Immunology. In 1976 Prof. Brekhman said that future of
pharmacology definitely belongs to pharmacology of health than treatment. Scientists have been study-
ing in many aspects of ginseng, including anticancer activity and effects on immune system, central
nervous system, immobilization stress and alloxan diabets, and many others. Many scientists have
shown that a tincture of tissue culture biomass of ginseng cells has immunomodulatory effect on
humoral immunity. It was shown that polysaccharide fractions isolated from two lines of ginseng
tissue culture activated the effector functions of polymorphonuclear leucocytes and macrophages.

5. Clinical studies are applied for prevention of atherosclerosis, management of adjuvant therapy in
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revitalization, and assessment of its tonic activity.
6. Study of biophysical mechanism of interaction of ginseng components with membranes (Experimental
data of authors).

Depending on the concentration of substances and lipid composition of the membrane Panaxatriol, Pana-

xadiol and ginsenoside Rg; formed two types of ion-conducting structures; with low and large conductances.
Ginsenoside Rb; began to increase the membrane conductance at concentration of about 60 ug/mi/. However,
as against of other substances did not observe the single channel fluctuation. The effect of total saponins
and glycosides and their aglicons on thermodynamic parameters of model membranes from dipalmitoylphos-
phatidilcholine (DPPC) are investigated. The total saponin interacted with gel phase of lipid in polar region
and does not penetrate deeper glycerol backbone of lipid molecule. Panaxadiol and ginsenosides Rb;, Rg,
poorly influenced on the phase transition. The total saponin and panaxadiol at high concentration (100
ug/mi) influenced on the phase transition of mixture of DPPC : Chol. Total saponin influenced specifically
all erythrocyte membrane transitions in a concentration-dependent manner, te., on the structures of all
the main membrane skeleton proteins,

The Ginseng Research of Past 20 Years in Southeast Asia

Ling Ling Yang and Kun Ying Yen
Graduate Institute of Phamacognosy Science, Taipei Medical College, Taipei, Taiwan, R.O.C.

Panax ginseng is one of the tonic natural source. It is very commonly used by Southeast people. The
steam root of the Ginseng plant is called as red ginseng The fresh ginseng was washed and sun or
oven dried as White ginseng, Red ginseng has the same nature and flavor as white ginseng, but has
a stronger supplementing action. It is especially suitable for Yang vacuity patterns with inversion cold
in the limbs. Daily dosage : 1.5~10 mg. Containdicated in pathogen repletion patterns. In clinical doctors
usually disponsed the ginseng mixed with one or more than one kinds of Chinese herbs for remedy
diseases. It is Si-jun-ji-tang(Pd# Fi#), Sheng-mai-san(*EJ%#0), Ren-shen-tang(A%%), Lin-jun-zi-tang( K#
F#8), Ren-shen-yang-rong-tang(A3#%4:4), Bai-ha-jia-ren-shen-tang(FiIEIMAZSE) - etc.

Ginseng is one of the famous physiological active Oriental crude drugs. In China, we call it as the
Qi tonic drugs. The conception of Qi represents the native cognition of the natural phenomena in the
ancient time, in which Qi is believed to be the basic element which constituents the Cosmos and produces
everything in the world through movement and changes. Thus, Qi corresponds to or can be comprehended
as configurative energy. Since the existence of Qi in the human body can only be perceived through
its resultant activities of organs and tissues. So in the field of medicine, Qi is referred to basic element
or energy which makes up the human body and supports its vital activities.

In Chinese medicine on the principles and methods of treatment are according to the diagnosis that
based on an overall analysis of symptoms and including the causes, nature and location of the illness
and the patient’s condition. It is “ascertain the causes of a disease and give treatment”. So the Qi tonic
drug is usually used in the treatment deficiency of Qi. Shen(#) is very commonly found in traditional
Chinese medicinal literatures. They are included -- A%, Ginseng (Panax ginseng C.A. Meyer, Araliaceae),
#%5 Pilose Asiabell Root; Codonopsis Pilosulae Radix (Codonopsis piosula Nannf., Campanulaceae); & T#,
Pseudostellaria Radix; (Pseudostellaria heterophylla Miq., Caryophyllaceae), {EH{# American Ginseng, Pana-
cis Quinquefolii Radis; (Panax quinquefolium L., Araliaceae) -+ etc. The different preparation method,
used part and distribution of Ginseng were collected. The tonic Chinese drugs for replenishing for the
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vital energy and treatment of various disease is mainly based on their properties to enhance the function
of immune system. This conception is now re-emphasized by modern immunotherapy of tumor. In this
paper, the immuno-regulative effects of 9 kinds Ginseng on S-180 ascite tumor bearing inbred Blab/c
mice, the prolongation survival time was detected. T lymphocyte and its subpopulation were used Monoclo-
nal antibody of Anti-mouse Thy 1,2 Lyt-2 and L3T4 PE stain, then detected by the FACScan Flowcytometry
(Becton Dickson). The results are shown as the follows :
1. The ascite tumor bearing mice that immune regulation of total T lymphocytes are significantly decrea-
sed than the normal group.
2. American Ginseng and Red Korea Ginseng have effectively induced total T lymphocytes different
from the control group.
3. In view of the results of Helper T cell/suppresser T cell ratio, American Giinseng and White Korea
Ginseng are significantly different from the control group.

Ginseng Researches of Japan During The Past 20 Years

Yukihiro Shoyama

Professor of Pharmacognosy, Faculty of Pharmaceutical Sciences, Kyushu University, 3-1-1 Maidashi,
Higashi-ku, Fukuoka 812, Japan

For the past 20 years in Japan, scientific investigations on ginseng have been widely advanced because
ginseng is used not only as one of the most important Chinese medicine, but also as modern medicine.
Although it seems to be difficult to review shortly, following four fields; cultivation, bioactive principle,
pharmacological activity, biotechnological investigation and future on ginseng researches will be discussed.

1. Cultivation of Panax ginseng started approximately 230 years ago in Shimane Prefecture in Japan,
and the major cultivation area is now concentrated in three parts, Nagano, Fukushim and Shimane
Prefectures. Continuous cultivation carried some problems regarded to the pathogen attack. Therefore,
the breeding of this species has been investigated by the selection and the crossing method to fix
a new strain in Japan.

2. After the structure elucidation of genuine sapogenins. 20(S)-protopanaxadiol and 20(S)-protopanaxatriol
by Prof. Shibata and his co-workers, many ginsenosides have been isolated from the crude ginseng,
and various Panax organs; leaves, flower buds and fruits. Malonylated ginsenosides were found by
Prof. Kitagawa’s group, and they make clear the processing mechanism of ginseng. Moreover, Japaness
ginseng, P. japonicus has been studied, and isolated to elucidate their structures resulting in an addi-
tion of new ginsenosides.

3. Since ginsenosides posses an unique dammarane-type triterpene skeleton in a molecule, pharmacologi-
cal effects of ginsenosides have been investigated widely regarding on central nervous system like
spontaneous motor activity, learning and memory, cultured neuron cells and so on. However, many
researchers still believe that ginseng may contain unknown bioactive principles because many pharma-
cological and immunological surveys for the crude ginseng extract have been done, and various kinds
of effects have been reported. Recently clinical applications of Chinese medicine containing ginseng
and crude ginseng for patients are increasing in Japan. Therefore, these results will be followed.

4. In this 20 years, many papers appeared in the biotechnological field of P. ginseng dividing into two
different directions of study; the mass production of ginsenosides by culturing and the in vitro bree-
ding. It became evident that cultured tissue of P. ginseng accumulated a higher amount of ginsenosides,
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and has been developed to use as a functional and health food, furthermore as a bath essence in
Japan. It was reported that hairly root culture transformed by Agrobacterium rhizogenes promoted
the production of ginsenosides. In order to apply the culturing of Panax species for breeding, micropro-
pagation systems via somatic embryogenesis and/or multiple shooting system have been set up. Howe-
ver, since the transplantation of regenerated plantlets via somatic embryogenesis to soil is quite diffi-
cult, the problems on breeding still remain. These results including ours will be discussed in this
lecture.

5. Recently many receptors have been found in animal bodies. But in the case of ginseng, no evidence
regarding receptor has been presented. This area should be expanded in order to jump and create
some new idea for ginseng studies in the coming centry. Crude ginseng preparation and Chinese
medicine prescription containing ginseng may increase in the clinical application. Therefore, the most
important point is the quality control which still depends upon the growth environment. Moreover,
residual chemicals like pesticide and insecticide in ginseng preparation is also severe point because
patients should take ginseng repeatedly. Therefore, the breeding of homogeneous population and anti-
pathogen strain should be promoted using the biotechnological methodology. Since ginseng has a
multifunctional activity, the bioactive compounds for instance ginsenosides, polyacetylene compounds
and polysaccharides, should be roughly separated and used for individual clinical application. Such
ginseng researches in future will be also suggested in the lecture.
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Effect of ginsenoside Rh; and Rh: on tumor cell invasion was studied by using the human HT1080
fibrosarcoma cells. Ginsenoside Rh; and Rh. caused the inhibition of invasion of HT1080 cells into a
reconstituted matrigel, and the inhibitory effect of Rh;, is stronger than that of Rh;. To investigate whether
the antiinvasive effect of Rh; and Rh, is the result of transcriptional regulation of genes responsible for
laminin, type IV collagen degradation (MMP-2, MMP-9, and uPA) and their inhibitors (TIMP-2, PAIL-2),
we examined the mRNA level of these genes in ginsenoside Rhj- or Rhs-treated HT1080 cells. The mRNA
levels of MMP-2, uPA, PAl, and TIMP-2 in Rh,- or Rhy-treated HT1080 celis were not changed. Only
the mRNA level of MMP-9 was decreased in HT1080 cells treated with 100 uM of Rh; or 75 pM of Rh;
after 12 hrs. To confirm the reduced expression of MMP9 gene, we examined the enzymatic activity of
metalloproteinases in HT1080 cells by gelatin based zymography. The gelatinolytic activity of 92 kDa type
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IV collagenase was significantly inhibited on zymography of HT1080 cells treated with Rh, or Rh.. In
comparison to MMP-9, the gelatinolytic activity of 72 kDa was not changed remarkably. Based on these
data, we suggest that ginsenosides Rh; or Rh, caused the inhibitin of tumor cell invasion probably by
inhibiting the transcription of MMP-9 which is required for the degradation of extracellular matrices.
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Ginseng Total Saponin Protects Striatal Dopaminergic Neurotoxicity
Induced by Multiple Methamphetamine in Mouse

Hack-Seang Kim, Ki-Wan Oh and George C. Wagner'
College of Pharmacy, Chungbuk National Universitv, Cheongjn, Korea
' Department of Psychology, Rutgers University, NJ, USA

Methamphetamine-induced dopaminergic neurotoxicity has been studied after multiple doses of metham-
phetamine. Multiple doses of methamphetamine cause substantial and long-lasting depletions of striatal
dopamine (DA) and its metabolites. Neurochemical evidences indicate that DA in the corpus striatum
plays a key role in motor function. Therefore, we are interested in the effects of ginseng total saponin
(GTS) on depletions of striatal DA and its metaholites after multiple doses of methamphetamine.

GTS was pretreated intraperitoneally twice with 2-hour inter-injection interval 2 hours prior to the
methamphetamine injection. Methamphetamine 10 mg/kg was injected subsutaneously four times with

2-hour inter-injection interval. One week after the injection of methamphetamine, mice were sacrificed,

brains were removed, and striatal tissue was dissected out and stored in liquid nitrogen until time of
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assay by HPLC with electrochemical detection for DA, 3,4-dihydroxyphenyl acetic acid (DOPAC) and homo-
vanillic acid (HVA).

The four injections of methamphetamine 10 mg/kg resulted in significant depletions of striatal DA, DO-
PAC and HVA, compared to the saline control mice in agreement with previous reports. Pretreatment
with two injections of GTS 100 mg/kg inhibited the methamphetamine-induced DA, DOPAC and HVA deple-
tions and GTS 50 mg/kg inhibited the methamphetamine-induced DA and DOPAC depletions.

It is concluded that GTS can, in part, prevent the methamphetamine-induced neurotoxicity, exerting
its potential to inhibit the striatal dopaminergic neurotransmitters depletions.
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Effects of Panax ginseng on the Hippocampal Plasticity in
Reponse to Entorhinal Cortex Lesion and the Detrimental
Changes of Passive Avoidance Response
A2d - AHE . o]dA - ﬂ@%-ﬂiﬂ

1l

veldjeti ojvheist ofe) et

This study was carried to evaluate the antiamnestic effect of Panax ginseng components, particulary
saponins and alkaloids, and also the protective effects of them on the neural plasticity, which may be
induced in response to the entorhinal cortex (EC) lesion. The experimental meterials were male Sprague-
Dawley rats (240% 20 g) and crude extracts of saponins and alkaloids from white Panax ginseng. The detri-
mental effect of electroconvulsive shock (60 mA, 0.9 sec., 200 Hz) on the passive avoidance response was
inhibited by both of pre- and post-treatments with crude extract of ginseng saponins (SAP) and alkaloids
(ALK), and by pretreatment with aminoguanidine (AG), an irreversivle inhibitor of diamine oxidase. And
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also the detrimental scopolamine effect was inhibited by pretreatment with ALK and AG or by posttreat-
ment with SAP and ALK. The unilateral EC lesion resulted in the chromatolysis of CAl and dentate
gyrus (DG) and the decrease of pyramidal cell number in the regions of CAl, CA3, and DG by the day
7. The chromatolysis was prevented by treatment with SAP, ALK, or AG for 7 days, but the decreases
of pyramidal cell number in the hippocampal formation were slightly attenuated by all of them. The acetyl-
cholinesterase (AChE) reactivity of hippocampal formation was significantly decreased by the EC lesion,
and the crude extracts of ginseng saponins and alkaloids significantly attenuated the decrease of AChE
reactivity, but AG slightly affected it. These results suggest that the antiamnestic effects of crude saponin
and alkaloid extracts from white P. ginseng may be ascribed partly to their protective activities on the
hippocampal damage precipitated by EC lesion.
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Qo gel filtration Z2v}E 2 Foll 4] native?) ¥-2beke 13,300 dalton 22 homodimer & &4 5 Uk

o] A9 MA pHe A wreenw= 803 37Co|gd o K, V., 3H-2 77 86 pM=} 0.0188 nmole MCO»
/hrolglt). o] &A+ agmatine¥} methylglyoxal bis(guanylhydrazone(MGBG))OH 93] competetive inhibi-
tiona 4o suicide inhibitiong- ¥ suicide inhibitorg) 5'-{[(z)-4-amino-2-butenylJmethylamino}-5"-deo-
xyadenosine(MDL)=l| 2|3 noncompetitive inhibition 4ttt} Agmatine®} MGBG Ze]x MDLe] gt
Kiat-& 7H7} 187 M, 6.99 uM, 25.6 uMo)glc}. al4ke] SAMDC+ carbonyl group modifying group reagents®}
sulfhydryl group modifying reagentsell ?ja #4do] zHAi=elem Fe?t, Mg®', Mn*" 5-2] metal ionel] 2|3}
activity7} Z71s}gdch oleldt Fik= <14 polyamined] Alell 7]oj &t 7)o@ AziEich
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Metabolism of Ginseng Saponins by Human
Intestinal Bacteria

Jong-Hwan Sung, H. hasegawa, S. Matsumiya, M. Uchiyama, Joo-Young Ha',
Moon-Soon Lee! and Jae-Doo Huh!
Itto Institute of Life Science, Japan, 'IL-HWA Co. Ltd.

The Metabolism of ginseng saponins by human intestinal bacteria was studied using human feces under
anaerobic conditions. Ginsenoside-Rb;, -Rb; and -Rc (protopanaxadiol type) were mainly metabolized to
compound-K  (C-K), 20-O-[a-L-arabinopyranosyl(1—6)-B-D-glucopyranosyl]-20(S)-protopanaxadiol ~ (com-
pound-Y, C-Y), 20-O-[a-L-arabinofuranosyl(1—6)-p-D-glucopyranosyl]-20(S)-protopanaxadiol (ginsenoside-
Mc, Mo), respectively, and ginsenoside-Rg; and -Re (protopanaxatriol type) to their aglycone, 20(S)-protopa-
naxatriol, though the pathway and rate of metabolism were affected by fermentation medium. C-K was
not decomposed any more, while C-Y and ginsenoside-Mc were both gradually hydrolyzed to C-K.

Effects of Ginsenosides on the Glutamate Release and
Intracellular Calcium Levels in Cultured Rat
Cerebellar Neuronal Cells

Seikwan Oh, Hack Seang Kim' and Yeon Hee Seong?

Department of Pharmacology and Toxicology, University of Mississippi Medical Center Jackson, USA.
YCollege of Pharmacy, *College of Veterinary Medicine,
Chungbuk National University, Cheongju, Korea

These studies were designed to examine the effects of ginsenosides on glutamate neurotransmission.
In primary cultures of rat cerebellar granule cells, ginsenosides (Rb;, Rc and Rg;, 500 ug/m/) increased
glutamate release which was measured by HPLC, but Re did not show an elevation of glutamate release.
However, all of these ginsenosides down-regulated N-methyl-D-aspartate (NMDA)-induced glutamate re-
lease. Rc strongly increased glutamate release and elevated intracellular calcium concentrations ([Ca®*]y)
which was measured by ratio fiuorometry with FURA-2 AM. These results indicate that ginsenosides
have a homeostatic effect on glutamate neurotransmission, and there is a structure-function relationship
among the ginsenosides tested.

R HAMES] FAA| ASHEO| o|xHE
SIMAEH MESO| A%

WA F o) A AT -G vl AAEEY ges ol ] $ale] AL FkdA FE3 R4
NEE o] §3ted ofelle} 22 AFHE Fallsle] AlsHcte v]Ae AT QTS dolrsir) Lecting
SA 2sted miEE AA ARG A2 Ags s Wkl vl o] 7hx] AR A E-9] Ay
zZ}shgic). =3 PKC(protein kinase C) lA|4|9) H73} G-whl A oA a)ql PT(pertussis toxin)3} 37| 4l
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2o xalsle] A Mz AAEGN-S E-siglctk Le]al elikAbEyd J -3} Ginsenoside, PT

5 oA Eel AMelsted AxW AEEeE Sk
AR A3} oAl AR oAl £ AMESES TrRAlA o, H7S ol f-3ste] PKCE A4 ZE
ol £ A4 k8o oA s ®] ghokowm, alababid MRSl ofslo] H7 zelie Al M E 442 Zrtalel o,
b A EY Q] Zhpe) v Zzlg) ow PTol| 2)ale] A4 ekLoe] of 4% 2]-S ul Ginsenoside Rg,®} Rby=
A EupE Abshshe 28-S veblleh H7o) 2)she] lecting=8-Alol 2lsho] whrfsliz A Al £ 282 o4l 4]
otghizd] FeR-$ &k AlM| £2h8-2 H7ol ofste] JAlichz dgl A e} vars) K o] 5-& vk Alsdst
7)2ke- 7} 2 9le-L ok 4= glr) ak PToll oJsted olal%l 24| #}8-o] Ginsenoside Rgot Rboof] 2]3}e]

s ¥l e A% altsfol 3 dfdolck

o
4

bl

RAPDE 0[8% 1z{Qlatnt 2[=¢lael 714

RAPD(Random Amplified Polymorphic DNA) o]& 7}sAdell gk olteb el 33k gl 2l4he]
Zage shelaly] 2)ske] I Mo Auls L gl QlARS alall4] S Aul AEL] EAHA oo}
Mol Amslel Ao Fal ¥ ooldaste] Aol g wel WpdEt FAUYS AEHoR
ata velqlatel EaAS AsbA o 2rsly] fsle] B M-S AAlskdch

Panax ginsengoll 412 o] 9} 9]}11"“}101]*1 o] ol W.7|$lal JLLHOJW 17%, 538 A9 15,
T Al 6%, AE AlF 15 5 T 265 ﬁH*o‘PJ 97§ primer& o] §-3}of RAPD% T,
P& band 5 o] 4-3le] FALEE -*”dj A 7] Zz58 AT A W Bagez 24 vreldeh AngS
Ak 1,4, 5, 1,2, 3, &=, Al F 1870 A9 <l4bo] rr?SP”%, Baa& #Hek 58, A5 A, #et
T 70 Ay lsbe] sl 27H91 = il%ii vHEe] glvh A LL}P‘]"* dite]l F7hE, B1g-2
Ak 2, 3M-E EPRG FolAed Qlibe] FrhEgck Fiba] WA W WA fFeldAlv & A s
FHEs vy W AR S Hef, FF o]l digh 483 7T ““P‘f oh F-3] Uik olke)
oJarak ol4bE FHEE 4 olvy ALEEh

RAPDE O|Z%t Panax Species ¥ P. ginsengt 810| 244

SE

MG - Al - H17]80 - Al - ol

ey

Panax species Ate]e] z)2]al=lq] wo]o] 244 -?]3}04 57}2] Panax species® 9702 primerE A}-4-3}ed
RAPDE TEHE}‘”D} Primer A02+= 187} A10-2 3170 5 7} primerol] b2} c}dd @Ato] opofstA @bzl
Hat o] £ 24700) a2 %5 DNARIH 9 27]= 0.2kb~2.5kbo]w] 97§ Prlmer-J polymorphismH $] =
95.0%(A13)1 4] 100%(A02, A04, A07, A09, A10, All, Al2, A20)= A9 R primerol| A t}d & Are] w3
=Heleh Al 215709 %% band Fell4] 27] #=4 monomorphic# ) v} 21371¢] polymorphic bandZ-
Ax & ool opATEA alabgel RAe RRA Aelel fabA9(Similarity Coefficient) 7} 0.42~0.67-%
Bo] Folroh 43 72](Genetic Distance, GD)+& Japanese Panax2} American Panax®) GD7} 042% 7}%
Wb BAE Bolpqich Trelal s W Aol e 5 Species ol 4] Panax ginseng ©.=. vFeptch.

Panax ginsengA§ Atolel| A #45 E}W* WA 5 %*”8}71 $18te] Russia®} Japan, gHtoll 4] 971 Al%-&

T33te] RAPDE asksdch 90 primerel olsl 255 AHE9] xb= 1270(A02), 29°0A1DE chekals
vhebwtal, primerd HaF 20709 WEs) BEsE ok %9 DNA 24¢] @715 02~25kh Ywedch o}
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Ha kel Mol 64.7%(A13)ll 4] 100%(A02)F viehtem, 25 179712} Z2% bandel| 4] 16174¢] polymor-
phisme] #&A= ). 9719 Panax ginseng-& 5 152 E-FE ok ADF2 A 7AE KG101, 3430 of 7]
%3] GD 01798 Aol ™, Bg-2 AHA 79742, AH7 81783, A1AH, 2, vjebr] 7t of 7)o s
GD 0.319] fAHA el 23kt ALg W9 345 A 2o f-Akshs BLE 2 AAIES ASE Aol
@A HolE Bk

NEYAHE =22 U Hep G2AH|ZQ] LDL 8% FXX|Q
g5} Acyl CoA Cholesterol Acyl Transferase %{‘;EMI
o|xle QlatdEe I3

Q7Y - EE - AER - weld) - TR
A hata ofshof et A shetanal

O

ofe] TEAYS Fato] AXSe] g QiR HH FH A E A iy Z1AE ws]7] 9l
Atekel 7hEob | 228 E flE Hep G2 AlE£E Ao 92 20] 10 pg/m/ H7Fd F3 2 RPMI1640
wf=joll Z ¥, ginsenoside-Rb;, -Rby 2 vlAbEY] A28 77 10 2~107%%5 Al 713 A3 FE, Ql4tAd o)
A7 A 48 HxT, e FH 2 S Qi Foe] HybER] o2 o] wix| 2o Hep G2AIZE
37Cel 4] 8417} ol wiokati 7t FORRE AEE F£7)3le] 2THuES Aukg A3 2Arddsd F
ginsenoside ol A W 51%74A]) Ful v Eo] FFagt dhd dRTe e 1371%2 F7tstelen]
AE Ze]Ee 107 2~10"4%Tol A uF 2Tl nlsle] Zu|AejEo] 7pAg-e Haksledch o)z MlEu
Fg w22 7kl 1A E2] acyl CoA cholesterol acyl transferase(ACAT) & w=olo] AuAa4 2 913]7)
$)8ked [4-“Clcholesterols} [1-“Cloleic acidE 71A R dted 7zt ATl 74 Zd A Fo] Wo] 7H4E
T A Adsle] ACATY HEE S5A4HI A BE Fell4] tzto| nlste] ACATS &Ade) Frjghe
s 2| o E Aol BaE iR AEE AGWA(LDL) 4o #AR FrhEsst
T2 FAAbe] wE 2ol 71818 A/ Y] HAX-F ool ) fiFfe] 7} wikH F R AEE FRNAE F&3l0
¥p #x} cDNA probeZ slot blot hybridizationg AA|5le] LDL-&Ao i3 mRNA 2& Axg =33
A3 AU 10 %77} ginsenoside-Rby,2] 107° 3! 10 *%7& Al¢lstxe HAutd oz 11497 215%
Heg 7 wde] Zrisigir) ojale) Axg B qlabAdiel o3 A FH~HES i TR
ol 2] ] LDL8-3 F-3Ate] wralrtel) 2%k LDL&E4 Exp2| Srle} o] 2 <lgk o g He{e] LDL2
7 Z7} 2l b Eol o) ACATEA 9] F712 Q1 T8 E habe] Faled 7)eld 7oz dAd=g)rh

o)

Matrigelofl BH¥5t RUATHZL| SH2 F3lo]
0Jx|= % 2 AlEH e HE

R e R R R L R
sabfets obstlat opshat

PL

SR A o) Z2AlD) REe) v A EAHPanax ginseng) AHEIQ 3L zA}sbr] Ha 3H fAx
Ao THE §X4F732 HHL Felgt F AEe 7|A A e) Matrigelwt &3§F F EGF, human transsferrin,
insulin, hydrocortisone 5% ¥-8-3F serum free mediumell 4 437t vl 251} Duct, web, stellate, squamous,
lobuloduct®] 72 & 713l & 5%9 chA 2 F2E50) AUk ol 5ol F2)5t E3hol v]A= A AhEd
3ae A s ALEW-S 1075 1077, 1078 10 °ME g F eixle] b AYTH Ahrdd
H7pslA] ke g 2TFo R o] wjokslelct 24 multiwell plate2] 7t wellol]l #4132 vjAl " H(duct9} end-
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bud % %43 organoids) °F 100789} Matrigel s & §8to] ¥-F3}3 serum free medium o =2 wfFabs] o

15200l 33 wix] wahs shgich ek 174 oA FaESe] AAET] Alssidlen 457

TFaE 5AL 7hEg S Al wodch d@vlA el 7t oh F‘“’P’] b s & zARgE A3 7h wellol
A E

R FrEe = AT dERT Aleld & alo)r} et el chlE rEE UA
vl g = 3o} 9lgjth Duct®} stellate F-75-2] Hba WG ol ApEL] “‘r— zpolofl whE F-olA 9= WEks
sldeh v} webel lobuloduct®] F2Ee] Wbl wlxis fojd Al Fr7FA1F o™ squamous TIES
8-914 9}A 7+asksic}. 3] squamous FEES A4 A H vy 2AE o 7 sk o]l

F

iy

o

23 FAxS] 17} A 7\ 5o WAl abAv} Vitamin Az 553 ghxlel] bAsle RO E v A
ukd zpZo] gl 9ol whsls Aoz 7t wiukE(leukoplakia)e] A xZ "PEHO]D} 712]37 lobuloduct
FEEE Wl caseing &shs #37b R FrEolsich webx] F4b AbEde] B M E
A5 3 lobuloduct FEES] NI LS E74Al7]l e g Hol Matrigeloll wjddt §-43=MES2] 54
gl Blel of3pe v Ao AEEw FA Abxde] A AE oy qFAE B8 Apge] i oyt 2
fafelel A zhs.

&4 Saponin2| ASIEE S 7™ e A

SRR DUNE R DR

wou
yoabel shan opstak |59t

CBAQk Ees) Abag, g 8 A% 9 wstabdel A BedstE R B Qe A F4

3>T, ) ) Ot vt AN
saponine] A Aol H #algle] AHHE BYALE AASE SHL BYRANE AT BEH]
slated 2xA w AR Wy PSR AL Sy, w3 T Pusas A0S 74

statzl g

- gHY D ICR €4 41%(25~30 g)oll £t saponin, 4, 20, 100 mg/kg-& B-74FAFsle] 7Ex3] A 413z 2] ol A
LHo]/H a—o 3}%}1 ul x]xl 1} L]»ullxl_,] A}g]r zlifﬂ_ ;‘ao 3

- dnt . 34 saponins 4, 20 100 mg/kgg E7H5AM & b A %"é’tl’fh A5 Ak
sl2-48 2% AR E free radical®] -5 &4F saponin®] ofo] F7}3HEE 3 free radical?)
oFe] Fhasielon], gk A A #4kst AHE-<l malondialdehyde 2] ki} el abste] =)l whal A
carbonyl?]&] <% %At saponin ol Ai= tlaEgEh FhAsbgdch mat Wil hakstEAlgl
nonprotein-SH, Cu,Zn-SOD, catalase, GSH perox1dase W GSH reductase«] 35 &4+ saponin
Foltoll A dl a2 rot oA Soiskdel Al Aol 49 &4 saponin Fo{u-d o2t
Bl A] catalase 'H GSH reductase®] #4o] T"r"l AalA #7bElele, I3k malondialdehyde <}t

>t&
=
o3
e
09;

carbonyl”Z| 9] ofol -2l Al = et 1] 2 §-AF saponind- 7bAE 2] 9l AlAFzE Aol 4] Wil A
habslE o) ZvlR Ml E) pAAES 2A 9 chaldo) Abstg vy BFag-g el Zle g
ALREH S

atEEE9 B ¥ T dubol et MESA Hxlgn

ol - o] gk
el et A shepyst A

2 A E FH(mouse)2] spleeno]v} lymph nodeZ4-E| H2]d B, T JaF+HE5] dis] <214HRed
ginseng)®] 3-%E(E =t ethanol extracts)e]t} saponin, polysaccharide A3+ %] B, T s+ A2
Az gal sl A EZg8A e w3t o L v =35 RAFe R olake] Woad 558 AEchAelA &
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alebsizh shleh Wiz 71w Al e odadoll A A Al FAEe] & Jabt tumor AlE lineSoll Wia] zAlg
43}, BAIE line<l Daudithuman burkitt lymphoma)v} TH % line?] Jurkat(monkey lymphoblastic leukemia)
S Ake] 8 FEEel ofs AEFAle] 15w WA 3w Ame] & pEoR Fasglow, glite
saponin, polysaccharide A4 % 743 Ax352 Frlayk: g sieiv) whel gl tumor lineol ohd
HLESell el 415z olefdt A4 Fxlefabe] viehba] odobar, Ql4be) ethanol F38& #H7bstal e Aol
B, TJa-* tumor|# line& 2} *ﬂ}_é’-‘—)% Woodefs wka] ¢rgkrl 2] spleeno]v} lymph node ]
w)Eted 27|kl A Akxel B, TSlubF ‘ﬂf*—? | Ha) elibe) 484 53-8 saponin, polysaccharide %
& Avbetal s welx B, T3dal- 1““’1 A 222212 1.5M W =] 4w A

: ek F21s150ch obgel o] gy
e P R N
chebdeh g Toshroks el BYobrel 4% Q14ke) ethanol F3% Sla)die A5 4e] %1Hgc,
dopden alite] $EE- 53 F84 QP B ToE AES wvel 4234 Fek £58 An
ek sebeich, S Al4te] FaRe] qlahpol dhal lbilel A%EA F402 21e1) Concanavalin A

bacterial lipopolysaccharide, pokeweed/red kidney bean lectin %-o wlal]l ¥ o Fog B THEY
G FHRERs Hos wet Qlabellis ik oyl A AbE sl Al (potent m1t0gen)7} o] ole eg

12

4 %Llr.

Ginsenoside Rg,2| pp60°* Kinase &Adn}
MZESA| st £XI§ ot

_ o o1 ,
23l - AT HEH
Astefabal ekstoy st

Zakel AR 871721 AFEvI(G-Rby, Rbs, Rc, Rd, Re, Rf, Rg, Rgy)at 94 &AL d(GTS)e] NIH 3T3
Aol 4] ppb0 T kinase 1S v]i= odEkE: A Azl ©o)E F G-Rgol 16.7 pg/ml ol 4 18]t
2@] A] ¢-src protein tyrosine kinase®] #&4-& 7} &7 ]—*]?iL]r(Z 4nl]), 2efv}, c-src kinase?] tyrosine 37|
(Y-416, 527)% W47 A 2E GRgo2 Hejdlg ul c-src kinase?] B4 W c-sre bl A ofo] W3l
vhebeba] ofskel wdt GRgell 9al 2715w c-sre kinase #4do)] EGTAE 7ha Al sl zho]eg A
7AstAvt PKC A A(H-7) deldo s zhishs Ao Beleh olh Axtie] G-Rgeol 218 csre ki-
nase?] Aoz M E9] Fhgpol e Fw, PKCO) #huixl 7102 Ro|w c-sre kinase®] bl 2] oko] Z7lo
o) af) 42} lﬁ_t]# kinase®] tyrosine #t7]e] l4bal Alelel]l whE specific activity2] Z7bel]l ojgh HAog
FZ5} ¢ G-Rg & 25 pg/miof| 4] 3% Sk wlokal e of NIH 3T3 4%2] 2418 14~1.6u] 24| Zch

T2{QlAN p|EZC|o}e] nad2 SMA} FEEAM

aedelat vl EZ = elohd] f-# 215 NADH dehydrogenase subunit2 53 *Hnad2)-E cloningdtsi®l v}, 5712
exon>. & FAEe] glaich

ECORI library cloneg! 2.1kb DNA t#el exon a®} b7} &8t glglom, Pstl libraryel 4] exon ¢, d,
et -3k clone g Alslelwd vl 47) clone ND2C1(3.4 kb), ND2C2(1.8 kb), ND2D1(0.8 kb), ND2D2(2.6 kb)
OJ]H o] Fx7} exon F-9lo] HA A7l dE B gt

winto]drel Ao} o] alilefl X exon a%h bis exon ¢, d, e9} DNAA oA Abwds] we] Woixl $jx)e]
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EafslaL oload 2} exon Apelell= whte]dtel Ao} 3he- Zi7] 2] introniieo] 1AL ZF exoniro] 7] A ool A

1 9lo +
97%°] 32 %<& homology s *.ol ditel 42| nad2 #3a7F 3 BEHe] ¢l5-S o 5= Addck

Genuine Mono- % Diglucoginsenoside2| H|Z=of| 28t o3t

Bk A oy

oAb ehan Aleb el T, | Aol A g tal

-
S
0

~4¥-al ginsenosiders A, AdAbg 5 s degAe sha ole], shEd = oA
&k ql--7} ghars] zlss]o] ghok 2t 21 A aglyconeel glucose §H4-2}7} 434} ginsenoside-Rh, 7}
ghol & 3bg 7FAlvhe ®Bale]d]l monoglucoside?] -&8.Ad0] th-¥l9lc)h. MR : retro-synthesis ™
total gmsenoside"] modified alkaline hydrolysisell ©]8}o] v} whyj o & 17] of#d$- +%2] mono- ¥ diglu-
coside®] A|zof A, "1 g Harshaat dhop

wm
:E e 0
ok

23

i

D)

0.
0%t r:i _m

rSLé

elatel JIgFE oy
7 E
=

ol

atEEEe MEEE $EIY T QA kRS g befo) 4] v et = vl A gke) Zabwle)
7REd-El de] ®Aslglom, pHL whan b Akl fx) ErbEle] del Cy 9139 glucose A e v}
Tee7h FAlE] o] prosapogenin ©.% HabE]3z o] 5l Faf alolgdr) of9} 3He bRl #ANE proto-

panaxadiol# protopanaxatriol®] Cs2} Csoll 3% glucoside 282 Hapdm A4kAst 7] LA w7 —(0.223
27 vk A2 gkl Agtso] AR abAEtgl oub Cp 9129 glucoside Hae 7] S A v} —0.2955
‘,‘r_ [ zﬂ’,i E}Aoﬂ 7%5L5]o‘1 obz\}g_ou o] 7}0-1 ]oﬂ ,{1‘— 1\}71, B 3}]7} ,Q o]b—]_oil;} a—}y] 6&11 (] 7] AH 51 dko
citric acid 13.34 mg/g, malonic acid 878 mg/g, oxalic acid 3.70 mg/g, malic acid 2.13 mg/g, succinic acid
044 mg/ge . o] 5-% g TR FeH4.69X10 "N/l Abdelis wdeke] ekl A -8 #v)alod
TEAAL FaEE ] A Rl Aol el AbEd e ARz glar o ek el



