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Hypoglycemic and Hypolipidemic Effects of Crude Saponin Fractions
from Panax ginseng and Gynostemma pentaphyllum

Yoon-Jung Jang, Jung-Kwon Kim, Myung-Soo Lee, In-Hye Ham,
Wan-Kyun Whang, Ki-Ho Kim and Hong-Jin Kim®*
College of Pharmacy, Chung-Ang University, Seoul, 156-756, Korea

Abstract — Crude saponin fractions were isolated using non-ionic resin chromatography from Ginseng
Radix Alba (PG) and Gynostemmae Herba (GP). These saponin fractions were orally administered to strep-
tozotocin (STZ)-induced diabetic rats for 2 weeks and to high-fat diet-induced obese rats for 4 weeks.
Treatment with either PG saponin or GP saponin at a dose of 1 mg/kg significantly decreased the plasma
glucose level to that of glibenclamide treated or normal groups. The increased plasma triglyceride (TG)
level in diabetic rats was decreased by 50% with PG or GP saponin treatment. Combined administration
of PG and GP saponins with different ratios (total dose of 1 mg/kg) also had the similar effects on the blood
glucose and TG levels with that of PG or GP alone. Treatments with GP (1 mg/kg) or GP (0.5 mg/kg) and
PG (0.5 mg/kg) together significantly suppressed the rise in TG levels induced by high-fat diet whereas
slightly suppressed the rise in the total cholesterol level. The body weight gain was also decreased both
in the two saponin treated groups. These results demonstrate that either alone or mixture of PG and GP
have similar degree of effects on hyperglycemia and hyperlipidemia.

Keywords [] Saponin, Panax ginseng, Gynostemma pentaphylium, hyperglycemia, hyperlipidemia, trig-
lyceride, body weight gain
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Ginseng Radix alba (20 kg)

extracted with ethyl alcohol
concentrated with vacuum evaporator

Extracts (3.5 kg)

suspended with hot water
filtrated with filter paper
defated with CHCl3

Water Layer CHCI3 Layer

chromatographed with Amberlite XAD-2 column
eluted with H,O, EtOH

| B

H>O Fraction (1.8 kg) EtOH Fraction (1.1 kg)
(sugar, inorganic salts) (crude saponin)

Scheme 1 — Extraction and fractionation of saponin mixture from Ginseng Radix alba
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(Ginseng Radix alba)¥} = (Gynostemma pentap-
hyllum)2] X321 WZXHGynostemmae Herba)ZA],
55 Az8 ARES ARSI 53] g2ty A3
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003y ARE ol A7g=o] Jict.
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WAk 20 kge Al Adst ¥ 80% ethyl alcohol
200 L2 gl 38 FE3 F AN Y 55
sl A 35 kgS LIk o] AAE FH{S 8 Lo
o] AR & AJT3le] E8%9) JREE LRl
CHCl; 20 L2 33] gX%tt. 2Xd & 7F%9
CHCLE AA% ¥ nlo|@A merx]2l Amberlite
XAD-2(Fluka, Switzerland) 20 kgell SZA)# column
chromatography® AAl5150. W4 €5 498 S&7
FE ARSI 8EAA 2 FU19e] B3] 1.8 kgd
A%lom TR O F ethyl alcohols AMR3l £EAA
saponin ¥& 1.1 kg2 AUt} crude saponin FE
9] E1l& ethyl alcohol F=E3 TLC #¥l £4<]
g F3lo] A RS ERlsIGi

E9] AEYS FF 2 AAE Scheme Dol YEk
b Az 2
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1 CHClL; 20 LE 33| 2t} 249 & 7+
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XAD-2 20 kgoll &&A]A column chromatography
£ AN WA 82 fulE FRTE AR
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HESE
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STZ Rt Sz F|OIAM Ql4f AtZUIo| Hh=: £0f

STZE 7354181 3wg AR B dist
o Wi AEUE Al kg® 1, 5, 10 mg FoI3H
3%l M g3 A3t 8-S AP 559 SD
Al F3 B 24015 1047¢ o8] ARSEle] &84
1 T AFL Sk 16747 22A7) 1, 2001
(STZ FAT)le 2HA 8l U™ citrate buffer(10

Gynostemmae Herba (20 kg)

extracted with ethy] alcohol
concentrated with vacuum evaporator

Extracts (2.9 kg)

suspended with hot water
filtrated with filter paper
defated with CHCl3

-

Water Layer CHCl3 Layer

chromatographed with Amberlite XAD-2 column
eluted with H»O, EtOH

| |

HoO Fraction (1.0 kg) EtOH Fraction (1.0 kg)
(sugar, inorganic salts) (crude saponin)

Scheme 2 — Extraction and fractionation of saponin mixture from Gynostemmae Herba.
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45 mg 8Fo = 7} /iAWt EAFALEe) BE
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05 miZ 33tk FAL F 72A7ERL AR B8 A
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tiz7e] me gozRH AFsl dFE SHIA
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Meter(LIFESCAN, USA) 2 ONE TOUCH® test
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T(Fw 2T, & UZ2Z, QA A B4 )
ez ez 2 ottt g ekes 19 23] 149
2t B7RBIACHTAF 025 ml, ZH A §). F,
7% iz (Normal) B T &7 (Diabetic)ll= 3
2 F55 Fo81R 1, A8 thZF(Glibenclamide)
o= 30% polyethylene glycol 400 F=&-4o) FE€3}
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saponin Fojol= zt 7 1, 5, 10 mgkg BT &
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AEERE AR BS A S F 6AIZE EalA]

== okl ol ) 2@ dEE, AR YR,
=9 AEY FAF INFHCE Wl 7t Tek 8
T FES 19 28 144 HAFFANIHEAF
025 m/, 2 A FL). &, W iz 2 g o
Z7oE 3 FRTT 598, A8 dxdels
30% polyethylene glycol 400 48 <Yo| e 3}3t
glibenclamide 3 mg/kgS $°15}$1 2™, saponin 5
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E9] saponing T3t Hole wlY o A4
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STZE B75ANel dad 2AIZ 8F dist
o) Q)=o) AlEde] £33t Fojo ojt aRE Al
b g, at AU 1mgkg @ S92 AR 1
mgrkg FoIFE 1 7102 A1 i AlEZUH &
9] AREUE Egst] 1mghkee] HEF A 7 ot
& o7 Y3l Foeigltt. 5577 SDAl R
A7 329kElE 9Y7t o] ARS3le] A3AI 3 A
2 338t 16713 B2A7) 1, 28718 (STZ
oAl it AR Fo] APeae) 22 whio
E FuE T, B2 s dizxdels
citrate buffer?he E7FTFARBIGTE FAL & 7203
Q AlEe B AN 3As ¥ 6z EAATI
STZ ¥7 2 A dz7e g3 S48t &
F & S i AlEd o A¥s 2t STZ
FoATE g3 uet 7 79 g3 Bol] vlstis
= Y dF N (@ iR, A dE2T, A
¥ Fojx PSR VR Z Ioltt 7 okE
< 149 28] 1493 ATFAAHFEAZF 0.25 ml,
zZt A 5. &, A UERT € 2 di2ddeE
33 FRew T3, XNE gzTdE 30%
polyethylene glycol 400 &8 HEr3l8l gliben-
clamide 3 mgkgs F81%. 2™, saponin FoTolE
Wt AREZY 1 mghkg®G 1), U AR 0.75+59]
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AEEY 0.25 mg/kg(PG 0.75+GP 0.25), Q4F AlEd
05+%2 ALY 05 mgkgPG 05+GP 0.5), Q4
ALY 025+29] AFEY 0.75 mgkg(PG 0.25+GP
0.75), =2 AlEY 1mgkg(GP 1)& Z}Zt F5590
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T8 A7 HAA] dkg EA% AT STZ F7
AXE B dRT(normah) it} 3.68] 5o B
7F FEESES ERIE 5 At SAE g
w2t I WRIL Q AREYE 1, 5, 10 mgke g3
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Table I-Effect of the oral administration of ginseng saponin in STZ-induced diabetic rats®

Body Weight (g)

Plasma Glucose (mg/dl)

Total Cholesterol Triglyceride

Group?

Before® After? Before® After? (mg/ dn® (mg/ dn®
Normal 196.7 £ 103 2798t92 803t 74 1175 + 7.0 753 + 5.1 320 %37
Diabetic 198.8 + 3.3 2200 = 85" 2030+261 3750*3117 758+ 54 57.7 = 3.1F
Glibenclamide 192323 2435106 2933 £206 1335 F 10.6* 69.7 =25 47.0 = 5.2+
PG 1 1988 =50 2715 = 78* 2903170 1175 * 106* 763 =55 42,0 = 52+
PG 5 1980 £54 2550 £ 7.1* 2920255 131.0+£99* 767 + 3.1 39.7 & 2.5%*
PG10 196.8 + 13.6 2625 + 10.6* 2925 * 163 1105+ 12.0* 753 £ 45 455 t 4.4%*

alues are expressed as mean = S.EM. (n=4).
YPG 1: Panax ginseng saponin lmg/kg

Values before treatment

DValues after treatment for 2 weeks
"Significantly different from Normal at p<0.05
*Significantly different from Normal at p<0.01
*Significantly different from Diabetic at p<0.05
**Significantly different from Diabetic at p<0.01
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Z7-(diabetic)® 375.0 mg/diEA Bo] FAE Al
o] #4319}, GlibenclamideE o3k |7 iz
o} Qi AT IS FoIdt A¥LE BF oFE 7
o o)A FX|BT} 55~60%CHT 57.8%) PAiE o]
g gzl dE o4 e Zolrt ANk
(p<0.05) 53] A AT FATME BEF gli-
benclamide 2.t} ¥ d& L= AEE BY
th &, QA AFEY 1 mgkgollA 10 mgkg Aol
g 7Jst 2hge] 85 B&gL Qe ZoE Hold,
A4 1 mgkge] 22 £ Foox STZ 2 B
Fo] ds8 PXE AR 35 X0 e
Zog st

HE Ale 1S BHY, BE 2RI 4t
A4 diET(normal)d] F-4 AlFe] 831 g &V
BRAE, Gt (diabetic)d B9 213 gol
Z7tete] A ZFRT 74.4% HAE AE FF
& Bt} olo) disl glibenclamide FoTolM= A
% 3710| 512 g0 24 Bk iz Ate AF
7Vl tisll 36.0%2] 3% &FE vERfgien, Q1
A AREY FojelldE 2w dixdd fo4 e
21015 ¥ T, glibenclamide RT}E 9738 3|8 &
7t FEF AT

g2 ZY2HEL STZ 2 9 tixTd 34
2T el Fod e 2ol EA=EA] edsieh 1
e}, EdFEAEe] =] Ao d tiZrolA
57.7 mg/dZ % iz 32.0 mg/diell W] 80.3%
7} A5H 3. ol th3l glibenclamided Fi3t F
M= 47.0mg/diE B FRTY Aksxel s

O

33.3%9 A &HE JERidC) ojze 24 A2
A A= AR Foirel tlE FEiEeizied,
it AR 5 mgkg FowolA ERlgelAgels &
Zo] 39.7 mg/diZ 7FF W9k, 1 mgkg? 10 mgkg
Eoj oA 474 420mgd™ 455mgdE 2T
glibenclamide Bt} w2 EzZEAlls e 1B
Gt olEst i AREde] ErjgeMlEelE 4 &
e 8 24 599 s RE £5F SlEXo] #
ZE]R] it

STZ S 2z FojM S AlEHe] s Fo{o]
ot &3}

STZ Fol & 3017kl STZ FAT 2 A oz
9] 6A17F AAA S HFe ST A STZ FAT
ANME 4 R (norma) 2} 3,08 J5Eo] i
7b FEEHNSE ERIT £ Uth SAE Rl
w2t & e B9 AREd 05, 1, 5mgkge 1
d 23] 2527k WIS Fojgt A Table o YeRG
vio} Zhct,

32 A t2TolA 1183 meg/d, B tiET
oA 270.7 mg/dls VERo] Z42F At 9 1¥
2] EAXE X8 ol sl glibenclamide
& Folgt X7 dxrers 2= dxTe] 50% 5
9 1343 mg/die YERe] FElakAl AsEgle,
9] AU S T3 AFTA T T £ 7t
o ulet ¥ o] 27+ 163.5, 147.3, 141.5 mg/dl
£O7 Yobd, 9] AIEY 1 mgkg 5o $IE
glibenclamide 3 mgkg® vls5%F AXo) €9 73

Table II—Effect of the oral administration of gynostemma saponin in STZ-induced diabetic rats”

Groug? Body Weight (g) Plasma Glucose (mg/dl) Total Choleds)terol Triglycercilgje
Before® After? Before? After? (mg/dl) (mg/d)

Normal 237272 2916t 125 69629 1183 160 686 £ 7.0 1460 + 9.9
Diabetic 2464+ 44 2580 £ 105% 2057 191 2707 £ 17.0°  67.0 £ 94 189.5 + 9.3'
Glibenclamide ~ 244.8 = 48 2880 = 135* 2120 £21.7 1343 £81** 590+ 7.1 163.0 + 9.9
GP 05 2478+ 13 2618+ 104 2040+ 147 1635 92* 762 £ 98 1615 * 7.8*
GP 1 2462+ 72 2718 £ 62¢ 2070231 1450 7.8%* 714+ 128  168.0 + 9.8*
GP 5 2478 =80 2717 £35% 2090+ 11.0 1415 49* 734 £ 93 154.0 £ 8.5*

alues are expressed as mean = SEM.

YGP 0.5 : Gynostemma pentaphyllum saponin 0.5 mg/kg
“Values before treatment

DValues after treatment for 2 weeks

*Significantly different from Normal at p<0.05
*Significantly different from Normal at p<0.01
*Significantly different from Diabetic at <0.05
**Significantly different from Diabetic at p<0.01
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Table III — Effect of the oral administration of the mixture of ginseng saponin and gynostemma saponin in STZ-induced

diabetic rats®

Groug? Body Weight (g) Plasma Glucose (mg/d)) Total Choles)— Triglycer)ide
Before® After? Before® After? terol mg/d/* mg/d*

Normal 2093 £ 121 2710 £ 146 60.0* 66 51.0 = 3.5 660 £ 32 36072
Diabetic 2081 £58 2172+ 19 2235+ 452 287.8 +10.2* 71.0 = 41 83.3 £ 10.2F
Glibenclamide 2060 =34 2353 £ 64* 2227 +64 1245 % 144%* 623 =104 63.8 L 6.6*
PGl 209.7 £ 9.7 2493 £ 103* 2215+ 205 1205 F 14.3** 698 + 53 580 * 9.6%
PG 0.75+GP 0.25 2040 £ 4.6 251.0 = 125+ 2235+ 92 1248 + 226%+ 685t 68 600+ 7.2*
PG 0.5+GP 05 2131 £49 2663 11.8% 2225+ 17.7 1228 + 13.1%#%* 715 % 110 57.3 * 6.8*
PG 025+GP 0.75 2108 £ 42 2557 = 11.6* 2215t 35  127.0 £ 184** 725£ 69 533 + 10.2**
GP1 2097 £ 82 2647 £ 6.0%* 2240 £ 113 1115 + 13.2%%*  69.0 = 62 53.3 = 6.7%*

MValues are expressed as mean = SEM.

YPG 1: Panax ginseng saponin 1 mg/kg, GP 1: Gynostemma pentaphyllum saponin 1 mg/kg

“Values before treatment

Malues after treatment for 2 weeks

“Significantly different from Normal at p<0.01
*Significantly different from Diabetic at p<0.05
**Significantly different from Diabetic at p<0.01
*++Gignificantly different from Diabetic at p<0.001

2-go] JSict.

1 AT SVRR) ol PaE AR &
o At xR A AFo) H 544 g )8}
A, P gz A4e 116 0] STIsk] B4
U=THEY 78.7% AR AF SUEEE B3tk 1
2{4}, glibenclamide FolT oA+ 43.3g 57181 A
A gZ2FY) 796% TR BHAY. 9] 05
mgkg FoFINE G tETHY 2|7t AH
2] A, 1mgkg 2 5 mgkgolMe B tixz9
ANF F713Y) 4~47%2A T WEFHY] FA
N Zl7t A= RAHp<0.05).

ZHAHE FRME A dx2rd G UxRT
Zrl f24 e Aot 9lx, o Foiel 2% o
I sk a2 EZE]AEelze el 7
& YRFoIM A4 izl vls) 1895 mg/diz <
m A ASER O (p<0.05), B9 A FojFd
A F ozl vjaE JRUA s ATHp<0.05).
T84} glibenclamide Foidtollie 7449 §-21430)
Rt

STZ RY S F oM QI&t AL 9 F2| AE
U Eglge] vis Sofoll <ist

T =4 AREde] £ Fojof A&t EHE A
Hal7] A, &2 Aol 45 3 48 S
B3d A AIEY Imgkg B 9 AFEY 1mgy/
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kg F9%E 1 71F0E A3 i ALY E9] A}
TS E3eo] 1 mghkge] HEE A 7] & =
oz HHE Fojst Az Table MM} At

el oM B diEzTel 51.0 mg/d, T
tj=To] 287.8 mydiegA 27t A d33 1¥F
FAZ FA81.0m, glibenclamideZ Fo93F X7 o)
ZTME 1245 mg/diEA D IR 43% 55
o7 ZF3tE ). oo wlE, it AlEd 1mgkgs
Foigk A9 1205 mg/de) FdS UERfo] tix oF
=7 vt AR 89 At a3 VERgien, &
9] 1mgkgs T3 F9E 1125 mg/d=EAN 713
S8 g9 A8 ZA4-s Vet Qi 2998
EE3 AS, T 7R ARG wig vl g Adaglol
BT fARE 82 st 280] ARn@ D A X
HE 97.7mg/d), ©]52 EF glibenclamided] 73-$
o} st Axe 89 st 28-S et

w3 AF 7l YoM A oixTe] AS
61.7 g T7IGAT, B tiETS B 91 g $7F
3lo] A diRTHY 853% AAE AF IR
B3tk g8y X8 izl 29.3 go] F71sd
I 2T £330 2el7t AUNTHp<0.05). ©]
ulg] Ut AlEd Fofirn) oW, =9 AlEdE 3
T4 A J) ZAHE pit 5% ©ReY FFow
= UiRTHe] Zol7t e 53] =9 1mgkg
Fojfore A dxwd 89% FEo% AFol 3
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E=ch

EgZEHgol=] Aeolis I tiETelA 833
mg/dE A4 th2T79 36.0 mg/dell vls] 131% %
Hct. oo tha) glibenclamideS FI3t oAM=
63.8 mg/dE Fw thxFY el el <k 59%2
22 BHE JERITE U AREd FAZPG 1)
o ol Almyd 0.75+89] AFEY 025 mgkg (PG
0.75+GP 025), W ALZEd 05+88 AEY 05
mgkgPG 05+GP 05) FolTolxe glibenclamide
Sol7n} vlgd 40T TG YR PO
(p<0.05), QA AFEY 025+E% AFEY 0.75 mg/
kg(PG 0.25+GP 0.75), =% AF¥d 1mgkg(GP 1)
oA glibenclamideRTFE 23t TG 4 292
ER= Adko] glgl o) glibenclamide Foi732]
sl zlol= giglet. ol d AT AF AU &
9] AkEde] £33 nlgol A% gle] A 5Us A=
9] EIE 1 Qe A= P

Table IV — Effect of the oral administration of saponin on
body weight gain, food intake and feed efficiency
in obese rats for 4 weeks

2 Body weight Food intake Feed
Group gain” (g) ® efficiency®®
Normal 104.6 £ 5.3 464.0 22.54 (100.0)
High Fat 130.1 £ 24 3776 3443 (152.7)
GP 1 116.0 = 5.2 3954  29.34 (130.2)

GP 0.5+PG 0.5 1263 * 35 4288  29.46 (130.7)

AGP 1: Gynostemma pentaphyllwm saponin 1 mg/kg, PG
0.5: Panax ginseng saponin 0.5 mg/kg

PValues are expressed as mean * SEM. (n=6).

9Feed Efficiency : [Body weight gain(g)/total food intake
(2] % 100

Values in parentheses expressed % on normal.

DX AMojo ot IXH FU FHolM Uit H
E2| AtELe| 7| Foio) gt 53

A AR B=5 17.5% 3 1A AlSE
AFaras 47 9 1Y 23] W 4 B9 AEds
2oi3t A7} Table IV L Vel Az Hof vk A
A AF 7L 2 o] Al Bt TS Avr
(Table IV), A UIZTE 4575 B 1046 g9
AF Z7PY Ao, 2o] dHHE /HAT 464.1 g
oz 7 =l o] &S AF FUFE dig
Ao| AHHL NEEE Yepd Z102, I9 o] A
FAol wisl A% F7PF A FEJUAE Uehl=
Fx)olth, A} tiRTe] Ao] &L 225474 7FE
ol A thERTe] 34.430% 7FY =9tk B
=] Aol &S 100%=E BH, X8 R
Ao ZHE-L A diEToll vl 52.7%7F S #tol
o} 1A Y dFFL o] dFPe] 377.6°% JHE
wvod) vjs AF F7P) 1301 g2 7K 7] o
Roltt. 9] AlEUIS 1 mgkg F4% APT(GP
)7} =99t A4t AEYE 242} 0.5 mgkg 3381
=03 AFTE(GP 054+PG 05)0ME AF F7lol
ol mAE iz vl 77 141 go] *E
116.0g ¥ 3.8¢g°] W& 1263 gS “ERII LY, 2
o] MF ol thsk] Ao] a&E AXSFGP D
(GP 05+PG 05) &% 1A|E Uz=FRT 22% ©]
b 7423 29.349) 29.468 742 eRio], Ao] &&
o QoM BF A dizdel visl dadiliow
GP ©53} GP9} PGEZ| W Aolx gl AoR
veptt.

A, g3 FEAEHE 9 EnsSgARle]= £
B3 A= Table VO 2t} WA FEAHE 32

Table V - Plasma total cholesterol and triglyceride level of obese rats after 4 weeks of oral treatment twice a day with

;- a)

saponin
) Cholesterol content Triglyceride content
Group® 5 5 -

(mg/dl) ()° (mg/d))” (%)°
Normal 68.2 = 3.4 100.0 383 £ 7.2 100.0
"High Fat - 9.7 * 6.4" 141.8 713 = 9.3 185.0
GP1 . 86.8 * 44 127.3 46.4 = 8.2%* 121.1
GP 0.5+PG 05 885 * 44 129.8 42.8 £ 8.6%* 111.7

AGP 1: Gynostemma pentaphyllum saponin 1 mg/kg, PG0.5: Panax ginseng saponin 0.5 mg/kg

YValues are expressed as mean ¥ S.EM. (n=6).
“Values are expressed as % on normal control
*Significantly different from Normal at p<0.01
**Significantly different from High Fat at p<0.01
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YAY dizgelN B oizTel vlsl) 285 mg/drt
71 96.7 mg/drt SAHA. Ty AREdE B
g8t APTINE vRVIRAZ FEXEE @el S
How, ol 1A dizze) vis A4 U= A
o} BAFR] ko 1 mgkg Fol LA EF
ZHYAEHE F2o tigh AR JF2 A9 S
ZoF R}, Ty, EFEAEel=e] 79 14
8 izl FA dizzol vls) 85.9%7F S5
71.3 mg/dr YERIoH E9] AREd 1mgkgs F
8 A$(GP 1) 46.4 mg/d, 59 A}EY 0.5 mgkg
7} QA AREY 05mgkgs E3F Fold A(GP
05+PG 05), 428 mg/diExs 2% AE iz
JE EPZEAERIE £XE g FAKE 5

A& AspAIZT
n &

STZE EB7FFARK] 3g {22171 854, 1
A g 29 AEUS dEo8 EE E3lsle] 2537
19 28] A7Foig 9] ¥, X5 total colesterol
2 triglyceride®] FE°l v YT AT

g FA71E d ARRSE STZ2 nitrosoureat
sletE s A, #F WEl MElA alkylating agent™
2 NO donor'® 982 oz 4 wer Az
g doriH, mepd 484 dwrt ddh

3Hd, Uiz ER 291 glibenclamide™= sulfonyl
ureard] FEEA I ¥ A8 289 717 A8
el NEERES] Adad i) FA 8 9= 2379
Q&ed 754 Frletn geid Atk aiebA
glibenclamidex= #1% Wel M7} 43| s}a]=| A
W Uil insuline] e A5-ols 237t gloh. 1=
22 gz =249 glibenclamided] EHE 71E0
2 A7) M STZY Fof &% 8sl A%
wier M2} e8] g EA]) g AHY BRE f
deles A8 R 7448 97t dlth

2 AFelMe FeE dov)7] ¥8 A% o 6+
¥ SD rate] STZE 45 mgkg B75A181t} STZ
Fol 3 30A7~78N el STZE Folgt 879
6A17F Aalre] gddo] STZS Fodkr] & iz
Foll v oF 3~ e TAE HeRIU 2 0]
£2 BF 300 mgdrt 9A g vlud 23k A
29 FgXFon(Table [, O, M), A5d FFA=

i

il
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]z eFE9l glibenclamide] Fooll 2 4 Sl
A Ao AE oFF Foid] a3E dxd 5 gle
At Fxo] Y 2do] A ZoF ARk

QA AFEUS 1, 5, 10 mgkg T3 AFNA
Qi AREUS] T g3k #A glo] UlE kR
glibenclamide} ¥l3AY o W& ZAE e
P o2 mRo] B wf A4t AIEY 1 mgkg W
2] 10 mgkgs] Fof 87 Aojol] ¥ st 289
£ JEXL Q= AoZ Holv, M 1 mgkgd
e £ Tt STZ 7 2% Y A5E &
g AARZ FE3H= o] = FoE s
o 3 ol2dt Hik= &9 AREY 05, 1, 5 mg/
kg o APAME vlartA] Aol A=A &,
=9 A 05 mgkg Folwoxe 87 A3t 24
o] thAi oFEliovt, 1 mgkg ¥ 5 mgkg FolTol
Ale 27 dz 5T v 38 veile] &
9 AREUE 94 1 mgkg o13e] Fo &M
3w 4ol $32] gF&go) gl Aoz wdEs)
t}. o)gj3t ZAAE wiEto 7 QA W E9] AEU]
£ 8% 1 mghkgs 7102 31 F 71X AlEd
< 77 & H1EE £E8] T3 A, o= b
EZ Egsle] o3 APolE BF Y% g3 4
8} Zrgo] FAFUT wEbx M AlEDH E9] AL
¥ L g A8t 2ol glojr T A e
7 gleH T A3 E3el o3t 8% Aot
A AgL g Ao BT, oE E £ o
9 g #ElHE 2 895 70T eSS
iz= 8

=3t Fvt R oA g7 EiFEiMEge]
T 3epo] Zr1E o (Table I, I, I thzekE 2
AP BT A ERFEHElE A5
A FAAFE ofeldt A4t U F8] Al
EFeEels 4 avf= 9 74 ave) vkt
TR Z 3 &Ao] BAE=R] o=t}

1 gl STZ T FHolMe e AFAY
9 g, o, tn 59 S4o] #EFglen,
= YERTZE AN dzTolEn 81 e A
7 Btk AF A o, v, U B
A el Uehde o8 @4 F shiolx]
£ Ao AR A3E 4700 o= A
o] A=A o ARG AF FUP) HuA
138 oz Bt o]{y STZel o3 Bt &

& ol ofl o

o]
fnnd
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2 AF N R o] o] F4E AF 19
Zo 7hashs dAlde] BRE oM, 024 Uz
°}= (glbenclamide) 3 43 =Y % E9) AIE
)] e 5398 Wk 7188 AR 4 9t

B8 A Alse Folrt AF9] AF % Aol
Aol wiAE YS Avnw, oyl ARES B
B3 ARES AT AN dRFS A 2e) A
HHe RoAR, B Alge) =2 175% I}
o] ATe TAY 2T A9E o] AHo| 7
Z2EIgiTh o)eldt Ao] M Aat sl I %
wge] ofgt Aoz AlgHtt. Td BH AFE =
7he AlE A3 @ AulE Bl 9%e Bo
BE, g Aolo] o AF Z7F AEES Hlash
ol QoIME W3] AF 27k thas vmshs A
2 ozt g AF Zole) tigt do] AT A
s Zo] o gelzolgta Az e, &
A Ee B9) AEUD QA AIZUS BF Fof
& AR Ao] Tgo) TAY thEEr ¥A U
ERd R, TR AkRe) 9% AF 271 Ago] AE
9] Sofo] d&) Axge] nAY thrT Huct ¢
& HEe AFo] 8 A B 5 Y= Zelth

oA7)A, AR FojTo] QlolA Ao o] :
Ad it 52 v 3% EgdeiEel=y
FEE 24® U gs daEge) B Ju
o A g & AL AP Aol A
ol lipasesl) <3 Ballol ExjZe)MElol=(TGY}
AP o] TGE Ao nlH 2o o8 F45]o]
g% TG ¥EE ASAT g4 Yok 28
NS B3t Aol TAPY 2olE 4K
Solle ety 8% TG S/t QA8 WAl ek
ol AlEdo] TGS F5, tpl, ¥ F ofw
dei|x] ok 71l 2Hgalel 8% eI Mol
T ¥R 93=50% saE 3 gk mebd A
FUL Bk AR XuEo] B ARE A
Feels IAE QRIROE Tue @ 17
HEg TR oo gt Ao] 43 7tast 93k
Aka A = 9lom, wlehy Alo] Al ek B8]
AF Z71g0] R Ao] &E PA EHE Uil
gockm 8 4 9k

QA Al 83 XA (cholesterol ¥ TG) F&
A B3] BHNE ofn] S£BE AT AWt wE
o] QILhIOMI® T2} o}5 Aol AlE oS

d

o

A 10 mg/kg oVl 18-S AMRII TR TG ¥
gk oljg} cholesterol E57KA] Z4AH Aoz AlgdH
o} 2 Aol ARESE ATEd T 832 1 mgkg
o2, Bl But ohZt ZHAHE F
SR A &34 ER)] HEikE olr 1
e AEgol & Aog Helt HZ 273 & dA
o B ATl Yahd,® 279 F Alwd EFo)
in vitroold] 37 lipase?] A4S ARFIREY, ol
A7 ABEdo] Aol 2 #3lE ARsl TG &
FE AXgeEN 247 29 AF A4 4 8F
EFElMEels A FHgel 71931580l AAE
Rk =3 F gElA e vk o] AlEde
steroid 29 triterpencid2A] Ald &4 Fgo]
oug 23 2231 micelles FAYE 4 9loH,
o] wiiEe] Aol Ao} FER Kata widd 7t
3/90] Atk AAZ AlEde] 253 g 285}
10° dalton®] ¥+ 2 micelles FA3ch= ARdo) 2
F5o} 9k gk o2t 7)Mo Sl A ujd
o] Fxlgtha, Tejdt a9E xe)7] Haide Ald
9] Fojgkg F7IAAHK the A& o)=2A

o|s} o} A W E9) ARG FF EEFEA
o= FT A4 2L Aol E40 AR k= e
%7 Zge] g8k o7 Holn o]= Qi Wl =
AREY FoiFte] 2lo] a8 Aol TR A BA
7} Qe o= Alsdrh

o)

4 £

N (Panax ginseng)® & 2)(Gynostemma  penta-
phylem)ZHE A F2Hel 3 F3 F718E Al
A AlEd B8-S 77 Bl 7 AlEd 95
2 E= g gd=E SDA dF | ATt g%
= 9 gaxd @48 IR A= oS 2o

1. Streptozotocin(STZ)o &l F=E A7 3
Hefl 23Uz A AR B B8] AIEUS
3 Az F 7 AREd 2FolA 1 mgkgd] B2
L5 TGS o= FEE FoskA] 2 Wi
izl uisl 2+ 69% 2 46%7F Astel EIAE
Yehjo] i ¢HE<Ql glibenclamide®] 1/3 £3FllA
= Ox GBI AR AR ¥9 e &8-2 JE
Uit

2. STZ +¢ &=

£

Aol oig S+ Fol EAE 1
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3 AV Tk
3. STZ % 3= FHolM EF FTA2HE 5%
g dx2TT felg xert gl 8% EfE
AzolE FEE= AN izl vl8] 30~131%7+ A
FEHAoH, 29 W M APEUS] FoiE g g
T8 AEINE 50% ol AR

4. 919} 2L A= Y € B9 AREUE 1:3,
1:1, = 3:12 T8l F A¥Ed %4 1 my
kg o319 W= 22 FFE Bk

5. SDA| BFollA 4577k A Holof o3 &
% total cholesterol ¥ triglyceride &%=7} 242}
418% 2 8% F7FEA o}, =8 AREH 1 mgkg
Ee 299 W AIEDE 747} 05 mgkgd £
o3t AFToME EggEgMEelsy A3l 74
275% L 86% WAAFoH, FHAHE % &
o 7 AEE BYirh

6. SDA| #Fol| A 2oj9} A 457YU3t =9
AR 9 E29)9} Qi AREUS E3t Fojdt Ay} A}
X BTl 2AE dizdtel vl o] AdFF
o] & Hh AT STRs Wgkon, ofF 2299 2o)
8 74 53 2EEHA

ool AT A¥E B o it AEIH E9] A
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o} ZE A S 73 a BEAE &
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