Korean ]. Ginseng Sci.
Vol. 17, No. 1, 69~76(1993)

el4t n|EEER|0F REXI] Cloning X Y2IME &4

AR A AEEA AFe] 51 §3dete]l Hel HAY ST REE AEFE §A4e
olz¢ AAolth & A7 A= o] AEL v EE o} fAAE FACE fURdA i FHAE
cloning3t3 37]d& M3t € AEd va HEIEZ A JIAAE FHAte] 5A4E
FAo R FAAFS B AEFF S 72AEE dax gl u), oo e AR

1. NADH dehydrogenase subunit 3 % ribosomal protein small subunit 12% coding3}x. Sl 3=}
nad3 ¥ rpsl2& 77+ 357 bpet 378 bp2 A H S Qled, 48bp] ZHAE AL f1FFhaL sl e Fr|Mde
9, S5, AFuele] A 95% olAtew Fdstelr)

2. Cytochrome oxidase subunit 25 codingdh= cox II §-32= B, S5goxlel o] 274 o]Ake]
exon® 2 FAE] 311, % 1kb ©]/449] introno] o] -3 2}2] 384 A 2} 3858 A o 7| Abo]e)| Easl
otk B} AE(W, §44, Dol FolA F 77 bpE TFAIH ] e o] FHAe}t B gl cloning®
exon be] 171} vlwateldl ul, 702 A A7]7HA = 2 homologyE W.9ler} 1 0]F- 3'-end %2
A71d-e A3 k2 stop codone] glol A 29 introne] EAsHE Zez FAHL

3. rlEZ=go}2] NADH dehydrogenase subunit 22 codingdH= #3721 nad2i @ato]Zell4] 5742
exonl & FAE o] 9l& v}, 2 A& 4 cloning® nad2 clone-& exon a%} bE #5317 glglow, o] &2
71445 B 153bpe] exon av @olFE - o r|E FAE 3ot exon bell 4w 31¥IA
A7l A 27) G717} AAE e} 390702 A7] (D) E 9] exon b 392 bp)E e gle] oAt Ao ol
& Alolge FAHY 4 ich

ABED =52 4EF| st A7

WA A - G- A

1.
gt zdT A

Aupelakel AAFEH FEFte] S FAEAE 2AKIY vh 2 Aaks o 2

L 22 A58 6d27HA] AF-AJ-E F5Fo] 2AAFTA vl o] okt "ol Aot

2. el AA, FA, AZee AEFe] F5Fel vlE Ao, FAe #5Eo] Uy, 6174A 9
AETEL FuFo] AT vlsl Eoren, vy Pdrds o] Eokck

3. AL B, #5Fo) AT BE AAAMEo] 4E3] Eoko)

4. AAAFEE 2 gle AT kgl 8dE AW By HAbel A AAL ahew HelFe
Wio] F8lelelsla gsFrche A4 o] wikrh

5. pabedel wow AtelA AAAMIEo] sk, HAL AN RFlA fAGSel #&7E W4
THE w55 Hadch

69



70 199235 FA e 3] od7uil 28 e giAtata] x)

Random Amplified Polymorphic DNA(RAPD)E
0I8% olAto| WHEZH U WAL H|mEN

od_g.g_ . 7&33.7‘ . o]M}_ . 1E3EA] . 7]31];‘,_]. .

Qi Al Aolg FRaled, A4 WA FAPY D SFEE 210 9Y markers A
[e]
B

ubslz] 9]ale], 22l 7Ht%l Random Amplifiied Polymorphic DNA(RAPD) marker analysisS ¢]-83}od
olab W% 1l Aol tigk DNA polymorphisms BAstwzl B Age dAlstedch

A7 2 grdatedzd ool Algnte A%, 35F, KG101, 312, viup7), 2473% 847913, #4745
81983, axed AAHA, WA AAEE 79742 T 9 WE L AES Akl er, PCRe] o] &3 DNAS
Q7] $jste] Wl DNAE urea extraction Wol| &) F-2]sle] 2143tgick ¥ A¥e PCRS
A-gsted Aol A Folube Tag polymerase?h oo H¥-% whe-F 71 e} AAl=lom, o] 5pMe]
10 mer primer2} 50 ng®) genomic DNAS A}&ale] 7] 94T ol 4] 2% HES-F, 94T o] 4] 1%, 35C ol 4]
1, 72C ol 4] 28-9) $-3H8 453] WHEE F 2 5ol 720 ol 4] 582 F7RE A7k vESo] Ed pro-
duct™ 1.2% Agarose gel electrophoresisol] 9Js] £-A1=g]ch

RAPD 7]4& ol-4-5lo] 9%2] Q417e] et & vl Ask7] $1ake] 409) primer s 7H7h AH4-alo]
oho3} e A3k dgich Primer #18 ©l43¢l& 7%, 1.8Kb band7} A7AE, #5F, KG101004
vlebsk s, 1Kb bande #7% 847913004 So)aA viebylrh w8 450 bp band7b A7 % 819833 Al
212} 7 ol A vebyte}. Primer $#28 o] 431318 4%, 1.1Kb band”7} A7%, 354, KG101, WA 79742
of 2] bt 1.6Kb, 500 bp band o] AFo4 EalstA vebdth Primer #3% ol&3ll& 7Y,
400 bp band”} HzH7 81983, 4wl #A}AN A EolstA vieltew, 600 bp band7} %12k 81983¢] A
Bale} Primer #49 %% 1.1Kb band®} 0.9 Kb band7} 3% sk vebydo). =3k 550 bp band 7}
nluprlof ] Eo)abA vhelytel o)2lgt Aib= RAPD 7168 ol &3dle] 4% whjew ¥t #7E

3t 2= 9leg xabsbe, AA 919 datad 7}A T 53 A Genstat ProgramS ©]4-3lo3 Similarity IndexZ
abe] 2 wE gk e HFW dAdAE Bl e Felh

ol4b Polysaccharide2| Pattern-Analysis

et Aled - BEE - g
Agetn Bl gsbata e, *aeih et o)z o

914+9] polysaccharides?} alcian bluest 23433 84 sh= 718 ©]4-519f polysaccharide®] F&& A
BAE 4 9l upge Bogh vt glon] FilelE o) uhy-g o)4ste] g Aol ut At FREE
Wik ZAWZ Sephacryl S-500 columnell ] gel-filtrationd Al##8le] 1 patterng A& w]wsck 2
At 712 Abeloll wle} polysaccharide?] Fekolu} zAjol wW-e ol7h AASE & 7 UMk A9
DEAE-cellulose chromatographyol|4] alcian blue$} Z M= polysaccharides®] 4% A R.7] 9135}
4H4) polysaccharideel] E&Eo] 9Ji= uronic acid®] kg Wl F-Asle] wlwg #3} AHA polysaccha-
ridero] alcian bluest ZAdslelel= 7|9} t}2A t}2 polysaccharidests ZA3tgch= AMHES U4
sl9lc}. 2= alcian blue®} 73} polysaccharide®] 72t &4 RAZE o Agbo] olevtell B3
A2 Q) 1ol whe} alcian blued ©]-8&-3 polysaccharided-2] ¥4 ¢] 7127} AR d Ao A7bdrh



Vol. 17, No. 1(1993) 19929% FAsted 3 oAPLE 2 & 71

QUAto] AMSCITHY |4 Ha

EAE - ol & - oA - e
LERREESE S

sfzA ol 2] 38|51 toxohormone-Lef| 213F x|ube-s] %21 % anorexia 4% A 5l7 7| Ashs 2l
AArel ARk A kg v Asksle WS zAbelelch

241 Carbazole-sulfuric acid method & 01%3}04 pectines A FEAE sl AFFTHL 2HAs+Y
o Fxol vt R, oert] nEAEAe] FEIHL wle BlwAH Hako] sRestdon] 403
AR E EFEAE slS des Xﬂf?’_‘éol AA el

b o

Qlake] Abdoia ek 32 93 FExCEE 80C oA #2381, ethyl alcohold 80%7} A
7}stod AAA1Z F, 80% ethyl alcohol X2 13 AHe] Hsledr). AL chdaAl: 100T o4 447
7pA % ok stelem, pH50~12.07H4 = % °P246}3M u) A, obA), A AL *&‘*&E_E} EAkel
o wol =l slow, wWAate] A 4T oA 19U FEH} 85T oA 14]%ke] o Ho] FEEw,
WZoluh Z7]el i i abel7t gideh Hfelle Feje nlSshA EAlst e %IOM Ey)efj=
w4 A& o] Fi-Eo] sk

QU AHEHIS| MES EAHY)
— ks HPLCS o]&3 QA A}z e Badw—

upes] - upge) - 273 - Al -
Ageeti okatele, *xgoiest Wy

HPLCel 4 post-column photochemical reactiong ©]4-3ted 3PAE7 82 QARAIEUS 7E =5 &
b whg sk 2-fert-Butylanthraquinone(t-BAQ)S ¢l ol BV EY/E(80/20) 4L o]
Fio @ Ab83l A Lichrosorb NH, 3-8 nAAbo 2 abgsle] QAL Ralgr & La)ale 10W-
Al Foll 2471 0.5 m PTFER-S $34A1A JubeAl71a o158 &3 HE7]2 HEslkeict t-BAQY ¥5,
H-SAIZE 58 3] A +-BAQSY T m) of 30X10 M df, ubS-A|zke] of 42 ) sk wk-gol
ak dofytrl. o]2{gh =4 olel A ginsenoside Rg& A3t A7} 2 71 &3+ °F 130 ng S & o)u] W%k
¥} 81+ anthraquinone-2,6-disulfonate & AH2-3h vy B} 48 435 91921 dynamic linear range =
107 ol Akl AdATE 09928 F3g A4S Hdoh o) Wy Rl 3278 4143 Axng
453 F& AnE eplZ UV HE7]8 A48 A B 2w 22 =8 vehion Qi alEd e
Wk el o] & Ao 2 viehydr) o] uby-S QI4kF AFA 2 3-9] ginsenoside A gkel| &-8-0] 7b5ksdch



A5Y3)7)

19923 FAStEd 3] APt 2%

72
=4t 22|89 Head SpaceXdF H|I
A - £-F - FNks
FFAAAEATL

A Esle} E3] o]s)e] ¥9I% HEle] head
Aulz} AAa ok, A2, A

o

A, 2T D AwlE FEI FA =
CE ¥A3l9ict. Head spacerd -9 3teke
ol9]o] H-9of ulsle] A =2 7sFoigir)

T FA el

spaceE& FEIL G

wolglor] FAME st £
—— u — -
2latel eV|dE FEUYH Hlw
= AT - AS
gael el 2ol 74

Are] 87144 #-¢ head spaced, FFY ®t SvlFEHoR FEste] GCE HAstm FEubiol
o izt F28-2 vlustch Head spacetloll e F2 3dAe] 4T Ir148¥e] A
7 dolflelle Be ARFAEEe] HEHD HiAdol

A2 Forgich

ql
& =
Fo9lom 259 SolEadel e o5 B4
A BNEES FREE AV AR oE 2AE Auds

2=Hel pHY ZiHx2lol me
o| orEiA

LC2 A=ksloict

Mopzut &
olah, 74, Alm| X|FAME
IAdE* - AT - A4 AHA
A 2T

Aokt =8 419 AR FAA TR A A6l B3 odF dsko & pH 2.86~5.042] AYokEul
4 pHE =R Z+7h 85T ol 4] 30, 1417}, 2417k 4417 7td =23 A B2AEY Febists TLCE
AlEd2 pHY AlE7l =42 dxjg|Agte] 7kl vl @& 3HaEglen, pHE R 30
o AEHe

p
HP
gk AtE = 2
E7b 7 A2l d 7AEskS pH5.04 =8la9s 71Fsle] oiuls] B of pH3.67 ==
ginsenoside -Rb; 66.1%, -Rb, 69.5%, -Rc 68.2%, -Rd 66.7%, -Re 66.9%, -Rg, 80.6%<t}
pHE 7ldAe] A7bel| wlel FedHslr) masleom pH367 =
7732l 6-gingerol2 97.1%%1 3, A9 9] cinnamic acid¥ 97.7%2

g A% AFe] A EAAES
gz el 3087 st el F e
AR ksl

A Study on the Antigenicity of the Aqueous Extract
of Fresh Panax ginseng in Guinea Pigs

Jong Wha Lee, Man Hee Rhee, Hwa Jin Park and Ki Hyun Park

Division of Biochemical Pharmacology, Kovea Ginseng and Tobacco
Research Institute, Taejon 305-345, Korea
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Despite significant progress concerning the biochemical and pharmacological properties of ginseng,
its safety assessment remains unclear. Especially, any article has never been reported on the antigenicity
of ginseng. Therefore, the antigenicity of the aqueous extract of fresh ginseng, Panax ginseng C.A.
Meyer, was evaluated in guinea pigs.

Neither the inoculation of the aqueous extract of fresh ginseng alone nor of the aqueous extract
of fresh ginseng with complete Freund’s adjuvant (CFA) as an adjuvant produced positive reactions
in any of homologous passive cutaneous anaphylaxis (PCA) and active systemic anaphylaxis (ASA)
tests. In contrast to ginseng, the inoculation of control, ovalbumin, with CFA produced positive reaction
in both of PCA and ASA tests.

These results were summarized that the aqueous extract of fresh ginseng had no antigenic potential
in guinea pigs in the studies of PCA and ASA tests. It might be considered that the aqueous extract
of fresh ginseng may be free of antigenicity in clinical use.

Effect of Ginseng on the Abnormalities of Protein
Metabolism in Streptozotocin-Diabetic Rats

So Young Jeong and Ki Jung Na
Korea Ginseng and Tobacco Research Institute, Taejon 305-345

Ginseng treatment significantly decreased the enhanced rate of gluconeogenesis induced by streptozo-
tocin (STZ), the indices of which were the elevation in the urinary excretion of urea and blood urea
nitrogen concentration. In particular, hepatic glutathione (GSH) levels were significantly increased in
STZ-treated rats, if food was withheld for 24 h, indicating that GSH biosynthesis resulted from the
accelarated protein breakdown. However, ginseng treatment had no effect on glucose-tolerance test
in normal and STZ-treated rats. These results suggest that ginseng can exert protective effects on
cellular metabolism in diabetes by modulating of gluconeogenesis. In addition, the understanding of
the accelerated protein breakdown should be helpful in protection and treatment of diabetes.

Effects of Long-Term Administration of Panax ginseng
Extracts on Drug Metabolizing Enzymes and
Lipid Contents in Mouse Liver

K. M. Lee', M. B. Wie'?, T. H. Yoon?, D. K. Song"* and Y. H. Kim!?

\Institute of Natural Medicine, *Department of Pharmacology,
*Korea Nutrition Institute, Hallym University, Chunchon 200-702, Korea
*Sam Chun Dang Pharmaceutical Co., Ltd, Seoul, Korea

A variety of compounds have been described to help prevent chemical carcinogenesis, mostly by
inducing phase II drug-metabolizing enzymes, which are involved in the detoxification of carcinogens.
Recently chronic administration of Panax ginseng extract to rodents was reported to have protective
effect against chemical carcinogenesis. To determine whether ginseng exerts the anticarcinogenic effect,
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at least in part, by inducing such protective enzymes, we studied the effect of chronic administration
of ginseng extracts on the activities of DT-diaphorase and glutathione S-transferase in the liver and
the brain of mice. The ginseng extract dissolved in physiological saline was administered orally at
doses at 30 or 150 mg/kg/day for 52 days (from 4 weeks to 11 weeks of age) to female of ICR strain.
Chronic administration of ginseng extracts increased the activities of DT-diaphorase and glutathione
S-transferase in the liver, but not in the brain, of mice. Administration of Panax ginseng increased
hepatic levels of cholesterol and triglyceride. The ginseng-induced increase in the activities of these
hepatic phase II drug-metabolizing enzymes which are involved in the detoxiication of carcinogens,
is suggested to underlie, at least in part, the anticarcinogenic activity of Panax ginseng.

Effects of Long-Term Administration of Panax ginseng
Ethanol Extract on GABA Metabolism and Catecholamine
Levels in Mouse Brain

Yung-Hi Kim'?, Myung-Bok Wie'?, Su-Young Cho#*, Soon-Mi Ryu’,
Jun-Sub Jung'* and Dong-Keun Song!?
Unstitute of Natural Medicine, *Department of Pharmacology
3Department of Genetic Engineering, Hallym University, Chunchon 200-702, Korea
4Sam Chun Dang Pharmaceu, Co., Seoul, Korea

Panax ginseng C.A. Meyer (Araliaceae) has been reported to have both inhibitory and stimulatory
effect on central nervous system. We studied the effects of long-term administration of Panax ginseng-
ethanol extracts on GABA metabolism and catecholamine levels in mouse brain. Radix ginseng was
extracted by 50% ethanol. After evaporation under reduced pressure, PEGG was solublized with physio-
logical saline. PGEE (30 or 150 mg/kg/day) was administered orally to female ICR mice for 52 days
(from 4 weeks to 11 weeks of age). Glutamate decarboxylase and GABA-transaminase activities in
whole brain minus hypothalamus and hypothalamic catecholamine levels were determined. PGEE mar-
kedly increased the activities of glutamate decarboxylase upto 3 fold in a dose-dependent manner.
GABA-transaminase activity was not changed at lower dose (30 mg/kg/day) of PGEE, but increased
two-fold at higher dose (150 mg/kg/day) of PGEE. PGEE did not affect the hypothalamic cathecholamine
levels. In the adrenals, PGEE (150 mg/kg/day) significantly increased dopamine levels without changes
in norepinephrine and epinephrine. From the above result, it is suggsted that the reported inhibitory
effect of Panax ginseng on central nervous system may be, at least in part, due to its effect on GABA
metabolism.
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Comparision of Anticancer Activity of
Polyacetylene in Panax ginseng

Woo Ik Hwang and Byung Hoon Han*

College of Medicine, Korea University, Seoul 136-701
*Natural Products Research Institute, Seoul National University,
Seoul 110-701, Korea

This study was devised to observe the cytotoxic activities of petroleum-ether extract of Panax ginseng
root treated with ethylene oxide (E.Q.) gas or radio-irradiation against murine leukemic cell (P388,
1L1210), human colon and retum cancer cells (HCT-48, HT-29, and HRT-18) and normal cells (mouse
embryo cells, VERO 76). Each cell-line was cultured in medium containing serial concentration of
non-treated ginseng extract, E.O. gas treated extract or radio-irradiated ginseng extract in wvitro. The
growth rates of the cancer cells in medium containing ginseng extracts were inhibited gradually to
a significant degree in proportion to the increase of the extract concentration and incubation time.
The doubling time of cells increased two-fold when HT-29 cells were incubated in medium containing
about 52 pg/ml, 62 um/m/, and 52 pg/ml of non-treated ginseng extract, E.O. gas treated and gamma
-irradiated ginseng extract for 24 hours, respectively. And the one units of cytotoxic activities against
HCT-48 and HRT-18 cells were equivalent to 32 ug/m/~48 ug/m/ for each ginseng extract. The cytotoxic
activities of ginseng extracts on mouse leukemic cells (one units against leukemic cells were 1.3 ug/m/~
2.6 ug/ml) were more sensitive than on colon cells. Also the cytotoxic activities of non-treated ginseng
extract, E.O. gas treated ginseng extract and gamma-irradiated ginseng extract against a cell-line were
similar. Therefore, it was represented that the cytotoxic activity of each ginseng extract was not affected
by E.O. gas and gamma-irradiation. And the doubling time is increased two-fold when mouse embryo
cells were incubated in medium containing about 11 pg/mi, 12 pg/m/, and 12 pg/m/ of non-treated gin-
seng extract, E.O. gas treated, and gamma-irradiated ginseng extract for 24 hours, respecﬁvely. And
the one units of each extract against VERO 76 cells were equivalent to 72 pg/mi-90 uyg/ml. But the
growth inhibition of each ginseng extract on mouse embryo cell were less strong than mouse leukemic
cells (P388, 11210) and the effect of growth inhibition of non-treated ginseng extract, E.O.gas treated
ginseng extract, and gamma-irradiated ginseng extract on VERO 76 cells were less potent than human
colon cancer cell. Therefore, it was represented that the growth inhibition of each ginseng extract
was not affected by E.O.gas and radio-irradiation and normal cells (mouse embryo cells, VERO 76
cells) were less sensitive than cancer cell lines (P388, L1210, HT-29, HCT-48, and HRT-18).



