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SUMMARY
(FE Q)

I. Title : Investigation of neurobiological mechanism of effect between saponin extracted from
Korea ginseng and appetite suppression, alcoholism and craving,, and development of clinical

protocol.

II. Aims

Panax ginseng C. A. Meyer is well known as herbal medicine and the root of the ginseng has
been used in therapy for over 2000 vyears. The pharmacological effects of ginseng are
demonstrated that have various effects not only peripheral organs but also central nervous
system (CNS). Ginsenosides are components in ginseng root, exert energy metabolism. The
structure of ginsenosides can be changed by fermentation; it 1is enhanced absorption of
ginsenosides.

Obesity and metabolic disease has reached epidemic proportion and concerned serious global
public health problems. Furthermore, metabolic abnormality undergoes various influences like
genetic and environmental factors. The consumption of high fat diets lead to an Iincrease in
visceral fat deposition responsible for many of the metabolic abnormalities in animal and
human. Also, alcohol consumption exerts energy metabolism, causes inflammation and cell
death. There has also been in vivo, in vitro, and epidemiological research in understanding a
significant positive correlation between average dietary fat consumption and alcohol, the
incidence of obesity and type 2 diabetes mellitus (T2DM). Therefore we investigate the
possibilities for metabolic regulation effects of ginseng saponin as developing safe and
effective medicinal agents with dual properties of controlling body weight and regulation of

metabolic factors.

II. Material and method

1. The effect of Fermented Saponins of Korean Red Ginseng on Innate obesity and High Fat
Diet— induced Obesity.

This study used two animal models, genetic obesity model use zucker obesity and their
control use zucker lean rat and high fat diet induced model use SD rat. The each animal
model divided four groups; SD—normal diet—control (SD—N-C), SD—normal diet—saponin
(SD—N-S), SD—high fat diet—control (SD—H—C), SD—high fat diet—saponin (SD—H—S) and zucker
lean—normal diet—control (ZL—N-C), zucker—normal diet—saponin (ZL—N-S), zucker fatty— normal
diet—control (ZF—=N-C), zucker—normal diet—saponin (ZF—N-=S). During 8 weeks of the
experimental period including 4 weeks of FRGS treatment period, each group was fed high fat
diet or normal diet including low fat. Treatment groups were daily injected with FRGS

(200mg/kg i.p.) daily and the control groups also received vehicle.

2. The effect of Fermented Saponins of Korean Red Ginseng on alcohol related T2DM.
This study used diabetic rat model OLETF and control model LETO. During 10 weeks of the
experimental period including 4 weeks of FRGS treatment period, the control group was fed a

regular Lieber DeCarli liquid diet and the alcohol treated group was fed ethanol—containing



Lieber DeCarli liquid diet. Treatment groups were daily injected with FRGS (200mg/kg i.p.)
daily and the control groups also received vehicle. The animal model divided six groups;
LETO—-regular diet—control (L—C), LETO-—alcohol diet—control (L—A—-C), LETO- alcohol
diet—saponin (L—A—S), OLETF—regular diet—control (O—C), OLETF—alcohol diet—control (O—A—-C),
OLETF— alcohol diet—saponin (O—A-S).

3. The effect of Fermented Saponins of Korean Red Ginseng on Hangover.

The study included 7 normal adult male subjects having no systemic or mental diseases. This
study was a cross—over design. All subjects were given a crude saponin or placebo, after 30
minutes intake alcohol (lg/kg, 20% ethanol). We evaluated the changes of cognitive functions
before and after drinking and experimentally—induced hangover state with drawn blood at a

time. The blood is analyzed ethanol pharmacokinetics.

IV. Result

1. The effect of Fermented Saponins of Korean Red Ginseng on Innate obesity and High Fat
Diet— induced Obesity.

Fermented red ginseng saponin (FRGS) was decreased body weight gain, food efficiency ratio,
adipose tissue weight, total cholesterol and lipid drop of liver, regulation NPY and POMC gene

expression in hypothalamus and PPAR—v, HO—1 gene expression in mesenteric fat.

2. The effect of Fermented Saponins of Korean Red Ginseng on alcohol related T2DM.

Chronic administration of FRGS was decreased body weight gain and food efficiency ratio.
Although alcohol intake was decreased fasting glucose, was increased post prandial glucose in
OLETF. Alcohol consumption was increased serum ATL and serum insulin, but FRGS was
reduced in OLETF rats. The lipid drops of liver and pancreas decreased by treatment of
FRGS, HOMA—-IR and HOMA—@3 ameliorated in O—A—S group.

3. The effect of Fermented Saponins of Korean Red Ginseng on Hangover.

FRGS 1is trend to improve the cognitive function and experimentally—induced hangover state

and reduce blood ethanol concentration.
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7H AEEE
213 1. High—Fat Diet 2 F+X=5+ H|9 Sprague—Dawley(SD) Rats

AFFEES AT 5 o] A4 7 Sprague—Dawley RatE Z} 3 6vlE] A 47202 Aol S9o]717]
A FFAE SAsta o E5AY ddo] Btes A4ds] wiitele] 253 A9AAE S A F 853



AbSSdth Adde] 5/ © Normal Diet(N) + Control(C) rats(S—N-C), Normal Diet(N) +
Saponin(S) rats(S—N-=S), High—Fat Diet(H) + Control(C) rats(S—H-C), High—Fat Diet(H) +
Saponin(S) rats(S—H-S)°o & FE3}3t}t. 4557 Normal or High—Fat DietE 9] High—Fat Dieta9]
HwkS FEsta H|vte] FE¥E FHolA Saponing EES H7] ¥l Saponinoll Al Normal or
High—Fat Diet ¥4 ¢ Saponin(100mg/kg)<S 453t *23t3ct. Normal Diet®} High—Fat Diets
Dyets Inc.(Bethlehem, PA)OlA F{i38tH F 85 &< Holstaith

< 559 A 4% Zuker Rat (HsdHIr:Zuker—lean)¥} H|¥F Zuker  Rat(HsdHlr:Zuker—fa,
fa/fa)s 7t o3 6vte]H 478 0= witete] 253 AARA S A F 12577 AASeisinh. Adae
5+ Normal Diet(N) + Control(C) Zuker lean rats(ZL—N-—C), Normal Diet(N) + Saponin(S) Zuker
lean rats(ZL—N—-S), Normal Diet(N)+ Control(C) Zuker fatty rats(ZF—N—-C), Normal
Diet(N)+Saponin(S) Zuker fatty rats(ZF—=N—-S)o & &3 th 457F Normal Diet® H|¥to] Fx ¥
F oA Saponin® TS W7 93] Saponino] Al Normal Diet 9} Saponin (100mg/kg)S 857t
A8tk FAGA A Zuker Rato] AFS H+F 100g, ¥]WF Zuker Rat & B 125g]A=d ]
Tk Zuker Rat o] A% 55 o|FHE 105Ho A} H|WF Zuker Rat 2] AT =Fe]7} 100g o] o=z

ZE A

) AF (Body Weight) S7+23 2] AHZF (Food intake) 53
Folok (saponin 100)0] A F57 el &= o} WSS F4) ohur] flake] AAAE(CAS, Korea) &
ol g3te] AFAZF A3 AE 77 BoF ARA|7bo)] F 33 =43 2L AR AFZ7 RS AN

o, Feld Arad AR g e W e AoluHwon Asaln.

o}) 2lo] &8 (Feeding efficiency ratio: FER) =3
Fof k& (saponin 100)°] &3} #Ho] JY=A &5 Lol 7] 8t A AARAAFHAZFS w5 33
st 1Y AFT7HES ABAFAZFSR Yoz H 2olass AEskglth

2ol g8 (Feeding efficiency ratio : FER %) =A5Z7FHF (g)/ AABEFHZE (g) x100

)|t
ol

i

) B2 U 3338AA (IPGTT: Intraperitoneal glucose tolerance test)
5 G5 AR A a 3g el 12413 AAAT] vy WA Adete] Al @9 TS
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Vitalab, Netherlands)Z A}83}o] asparate aminotransferase (AST), alanine aminotransferase
(ALT), triglyceride (TG), total cholesterol (TC), high density lipoprotein cholesterol (HDL—chole
sterol), low desity lipoprotein cholesterol (LDL—cholesterol), non—HDL—cholesterol,blood urea

nitrogen (BUN), creatinine ¢ % =& 77} 433

W) 52 ¥
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ShaL, SA] HA Al W

A) 2% ApzAY FHeE B
AZy 7 D AW 22S 4% formaldehyde& o] 24A7 1A & ZF 52 A8 1S 70-100%
alcohol® @A o= A7 &4 XA Xylenol Ao E9W3bd 3 paraffin AL A )

(embeding) 3tR oW, oF 4 ume] FAZ BwdAV|E ALESt A& &

=

ematoxylin—eosin (H&E)S. =

AABE o} 48t A F(Zeiss, Germany) o2 W23} o)

o}) A48l (hypothalamus) NPY, POMC A3} Z9t7b A W22 (mecentaric fat tissue) PPAR—v,
HO-1 &A

(1) & RNA ==&

Total RNA = 1ml 9 trizol reagent(Sigma—Aldrch, Inc., USA)E A g Z+ 2L EH3 &
chloroform 200ulS #7138t vortexdtil Ao A1027F F-2 A7 & LA 2] 7] (centrifuge 5415 R,
eppendorf,Germany) S ©] &3] B4 13,000rpm 24T A 1587 dA R ste] AzHs sty
o ZdE A4S el isopropanol500nlE  H7bskel 13,000rpm o 4Tl 41027 A4lEE g &
pallet ¥hg7]al B5 A ASAE F& RNA pallet 70% L3&o] AlF & thd pellet 2ol A ¢
W3 AFAZ F 50-100n9] DEPC(diethylpyrocarbonate)7t Hel®l 32 SH4E FH7bste] UV

spectrophotometer (UV—mini1240,Shimazu Co., Japan)& AF-&3te] A

(2) cDNA &4

cDNAZH 2 iScript TM ¢DNA SynthesisKit(Bio—Rad,USA) & o] &3a}3ith. IS Slal 2 AlmelA &
gk RNA 1pgoll 5XiScriptreaction mix 4ul, iScriptreversetranscriptase 1uls H7Fst & & 20ul7}
== nuclease—free waterE H7}s1th. o] ASTEC PCR Thermal Cycler (PC320;ASTEC,Japan)&
o]-g3to] 25Col A 58,42CollA 30%, 85TColA 58 ot A&H oz wjgsit

3) Real—TimePCR
Real—TimePCRS A|2t%l ¢DNAZE template® 3}o] Table 1ol|4] #|A|3+ neuropeptide Y(NPY),



proopiomelanocortin(POMC), peroxisome proliferator—activated receptor gamma(PPAR-v), heme
oxygenase—1(HO—1) ¥ Cyclopiline®} GAPDH®] E9°]& primerE Zt2; ¥k G A A]9F 2X SYBR Green
Supermix(Bio—Rad, USA)9} &£¢3}e] CFX96 Real—Time PCR Detection System(Bio—Rad,USA)e°lA
U5 22 o r FEAZT 7] PCR WHE NS Hyrd 3ak SSRGS el wet A%
templatecDNA 1 ul, 2X SYBR Green Supermix 10ul, 10pmol® forward®} reverse primer Z+Z}b 1
pell diH 32 SHRFE 9ol F 20u7F x5 3kqlch. NPY, POMC, PPAR—vy, HO-1, Cyclopiline,

GAPDH®] mRNAZ¥S 93t PCR 271& <Fig.5>9 AAE AAE % TAdsHA o S 2o %

—n

7oA sttt AFA vt 95CalA 383 FAA &, iAEA= 95TCelA 10%, AtdAl= 5
3CAA 30%, dFAGAE 72CoA 4522 st] & 40 cycle 3T vFA 9 cycle o= BE

H
rir

HFS-E-o )3t melting curve®®AS 2 A&t PCR ¥WHS 3 NPY, POMCOmRNA & A

=S

housekeeping -F+dAFel Cyclopiline2. 2, PPAR—vy, HO—-1¢mRNA o3& A EE housekeeping 74 A

GAPDHoll th3t v]& =2 A3}l s

Table 1. Real Time—PCRel| A}& ¥ PCR primers

Gene Primer sequences

Forward 5-CTCATGACCACAGTCCATGC-3’
Reaverse 5 -CACATTGGGGGTAGGAACAC-3’

Forward 5 -CTCCTGTTGACCCAGAGCAT-3

GAPDH

PPAR-y Reaverse 5 -CAACCATTGGGTCAGCTCTT-3’
Forward 5 -CACGCATATACCCGCTACCT-3
HO-1 Reaverse 5 -GAAGGCGGTCTTAGCCTCTT-3’
Cyclophilin Forward 5: —ATTCATGTGCCAGGGTGGTGAC:,—3’
Reaverse 5 -TCAGTCTTGGCAGTGCAGAT-3
Forward 5 -CCTTGCGACACTACATCAA-3’
NPY Reaverse 5-GGGGCATTTTCTGTGCTTT-3
Forward 5 -CGCCCGTGTTTCCA-3
POMC Reaverse 5 -TGACCCATGACGTACTTCC-3
(=) BAAE

2% o] A= SPSS EAZ 213 (version 18.0, SPSS Inc., Chicago, IL, USA)& o] &3}o] 3

o,

3}

=<

TS YERIY AE8T 1Y 7o) A5 p<0.05 Tl A t—test, one—way ANOVA & A3

roh

% Tukey testE ©o]&3le w4315



3. 473 W& 27

7}) A&1. High—Fat Diet 2 %% H|%F SD rats

1) AFZ7HE, Aol 3 F € Holage Hsg
Agro] Fol & 38F T SAHE AFS7E, Aol AHAF 2 Hola&o] A= Fig. 19} Table 29
e 457 High—Fat DietZ 0] H]uko] =% :x|4 2o] (High—Fat Diet)i°] Normal Diet

Z + AN Ao](Normal Diet)wol nld] Foldor e 75 wom AFFa AHe §FAE
High—Fat Diet(H) + Control(C) rats(S—H—C)©°] Normal Diet(N) + Control(C) rats(S—N—C)el| H]3}] #
o&A Z71sldnt (p<0.001). 4F%<Qt crude saponin (100mg/kg)S 2] Normal Diet(N) +
Saponin(S) rats(S—N—S)& Normal Diet(N) + Control(C) rats(S—N—C)eol| H|3] A2 sl= AS HA 1L
High—Fat Diet(H) + Saponin(S) rats(S—H—-S)2] 7d%- High—Fat Diet(H) + Control(C) rats(S—H—-C)el| H]
3 AL AT S Ao A FoldS Itk (Fig. 1A). Aold %S S—N-S¢] S=N-Cell
Hl &l folshAl 7438k a(p<0.05), S—H-So] S—H—-Col| Hlal] <4<l Walrk §11th(Fig. 1B).

o138k Saponin®] 2] &3} #o] AY=AE Aol a8 =2 FAS A3} (Fig. 1C), S—-H-Co| AF5Z7te} &
7 AR EEo] st o, S—=N-S&= S—=N-Ceol| H]3] S—H-S& S—H-Cdl| vl @2 Aoz Yelton
APRE AdF sk ol Bl vls) Also S77F FhAste] Aol m&e] FA|7}F stopx ¥ viwk 24 a3
7F dvkar & 4l

A
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Table 2. Ao ATT7H, HolHFAT R Aolagel Wal

SD + SD + SD + SD+

N-diet N-diet-CS HE-diet HE-diet-CS
Body weight (g) 435.9+7.2 430.1+£5.3  496.6+5.6%%¢  484.0+10.6
Total food intake (g) 17.6%£0.04 15.5%+0.58+ 14.3+0.1 14.07+0.08
Food efficiency ratio (%) 31.2+4.8 23.1+6.0 40.9+5.3 35.7+£7.5

2+ 7yo] datax Ht EFexE YEehdrr EAAe EAL Tukey's post hoc test®] one way
ANOVAE w2} SF3¥ et “P<0.001 vs. SD+N diet.

2) 57 W 353HA (IPGTT: Intraperitoneal glucose tolerance test) 23}

Saponin —Eroii At 2= o] ol PA &= TS dotrny] g8 AAlgh 54 O @& Arbe @
sf & a1 x X7 300 mg/dl o]/Felal 2A17HAl X =T FE7F 200 mg/dl o]d] 5ol Tz
OS2 gty & A= ZF at3re] {Fo] A<l ApolE HolA 2 tth(Fig. 2).
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Figure 2. 4 groupolA &7 W @374 AF v (S—N-C, S—=N-S, S—H-C and S—H-S)



3) A A& 384 E4 (measurement of plasma samples) 23}

oF=o] HIWk 2d JmHrt of]RhEol g A9k UARE o]o] mAHORLE A £ glorw &9
nonspecific  toxic effects® JHAIEXE LolHr] I dF 1 SAAEQA  aspirate
animotransferase (AST)®} alanine aminotransferase (ALT), A543 <l blood urea nitrogen
(BUN)#}  creatinines &7 S4skqltt. =3 Alsz=dy #AHAF A3 total cholesterol,
HDL—cholesterol, LDL—cholesterol &%=& =743}t (Table 3). W AST, ALT?| k== S-H-C
o] S=N—Coll Hla} F7lste= Aaks Hof AW 2o A7t ghel] gk Faadlos Agate o= &
olE)glom, S—H-So] S—H—-Coll vl #astes 4¢SS Bt I3 creat1n1ne-4 FEE S-N-S3}
S—H-S B 7} tizael v]8) fodk Afol= qideh €3 i & Fdl=HES S—N-Cel H|g}o S-H-C
oA F7tehe AEFES Bal, S—H-So] S—H—Cell vlal] fF2]stA @2 o= YEbEth(p<0.05). S—H-C
oA  BUNY lﬁtﬂ ZFa3kal, HDL—cholesterol®] &%7F folabAl A3l 2w (p<0.001)
LDL—cholesterol & %=7} 23l 718ted (p<0.05) A g2le] HHZ s AAWAF 27 TS o
WS AHOE 0474{]4. b S—N—-So] S—N—Coll H]3] HDL—cholesterol %=+ 78t &S B,
S—H-Seo] S—H-Col 8v]a] LDL—cholesterol® %7} 7+A3st= A3S Ho] Saponin T = ¢lsl %2
Akl A A7 WA E = A o] HEE AT

Table 3. A2 A Asstd d3

SD + SD + SD + SD+

N-diet N-diet-CS HF-diet HF-diet-CS
AST (IU/L) 61.0+3.9 68.5+9.1 76.2422.9 60.2+14.1
ALT (IU/L) 21.4%2.1 23.8%+1.9 27.4+7.8 24.6%4.2
BUN (mg/dé) 17.440.8 18.0+1.2 14.840.7 15.440.5
Creatinine (mg/d{) 0.3+£0.02 0.240.08 0.31£0.1 0.3+0.01
Cholesterol (mg/df) 65.0+2.5 67.8+4.5 73.218.2 68.6+7.1#
HDL (mg/de) 39.0+0.7 35.241.7 23.0£0.9%x 23.3%+1.1
LDL (mg/de) 5.0+0.5 5.3%0.5 7.440.8% 7.0£0.3

7+ 7o) datax Wit ¥FoxE YERUTE EA|AQ B Tukey's post hoc test®] one way ANOVA
.05, ™P<0.001 vs. SD+N diet, *P<0.05 vs. SD+HF diet.

(T
k=)
i
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09:,“
i,
32
T
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O

FA (Weight of regional fat tissues) ZA3}

AR, WgA W] A% (visceral tissue)Ql F-313F X} 22 (Epididmal fat tissue), 217 A W=x%
(prerenal fat tissue), =7t A W22 (mesenteric fat tissue)2] FAE A o}Oﬂﬂr(Table 4), WA =
W (White adipose tissues, WAT) Z2ld| T3t HFa3k AuF, 24, A7k ke S—H-Co|
S=N=Coll H|3l] frolatAl F7tete 43S HAvH(p<0.001, p<0.05, p<0.001). i3+ A
S—H-Coll 3] Frastes A4S Bolar, AFATS S-N-So] S=N-Col| vl&l] Fhdhe 4 Helon,
FurE A2 S—-H-So] S—H-Col| H]3] #HAstes AgS BN Fol 4l #Fol= AT

w3k A AHF (brown adipose tissue, BAT)S AW A WAHS AMSiA| A A8 W
ZAR A3S oz AL A= 2L A5} 2

913 BAT®] ®stE 49 A7 (Fig. 3), Saponin T = Q1gh fo] Al T&Fe] 7+

r1o F1
m
E
m
-



Table 4. A& AW FA (g/kg B.W.)
SD + SD + SD + SD+
N-diet N-diet-CS HF-diet HE-diet-CS
Epididymal fat 1.00£0.1 0.91£0.1 2.38+0. 1##x 1.61+0.1
Perirenal fat 3.16£0.2 2.58+0.3 3.84+0.3% 3.65+£0.2
Mesenteric fat 0.79%0.1 0.71£0.2 1.91£0.2%%x 1.52+0.1

Zb7re] datat™ B Ew A2 YERdTE SAIA ] 412 Tukey's post hoc test®] one way ANOVA
= e} 4859, "P<0.05, “P<0.001vs. SD+N diet.

0.4+

03 T -

0.2+

0.1+

o
(=
-

Brown adipose tissue weight (g9)

SNC S-NS SHC  S-HS

iy

Figure 3. A3 vo] 24 Xuk A
5) &A7] A (Weight of organ) A3}
8F7ke] A HF o] MFH = Q& S—H—-Co] S—N-Col H|3] 7+e] FaFo] 234 718 L (p<0.01),

A, W, A, A SRkl fFenlE Aolrt fls Ao YEbsith(Table 4, Fig. 4).

Table 4. Aol 3, A, v, A4, Ao 4 (g)

SD + SD + SD + SD+

N-diet N-diet-CS HF-diet HF-diet-CS
Liver (g) 4.02%0.2 4.10%0.1 4.4240. 255 4.03£0.1
Pancreas (g) 043+0.3 0.45+0.1 0.40£0.0 0.41£0.1
Spleen (g) 0.16£0.0 0.17+0.0 0.14%0.0 0.20%0.0
Kidney (g) 0.63%0.0 0.63%0.1 0.68+0.0 0.63£0.0
Heart (g) 0.30%£0.0 0.30%0.0 0.27+0.0 0.24%0.0

Zk7te] datay™ it AT AR YERATE FAIAR] 42 Tukey's post hoc test®] one way ANOVA
= w2} 85Ut "P<0.01vs. SD+N diet.
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Figure 4. A& 74 A%, v, A4, Ao 74
6) A=A = 7+ZA9 histology ¥ morphology ¥3} (Histological analysis and morphometry |,
size of adipocyte and hepatic lipid accumulation)

AN

o

g A2 3 kxA oA hematoxylin—eosin @AW S o] &38ko] A YA o] 284, FeEjsts] W
Ao A S BEsk 3 tH(Fig. 5).

2749 7%, S=H-Co] S=N—Col uls] APALe 2717} Z7He 2L BT 5 Ao
Z

AN
|4 7+A3}e] Saponin®] %3k adipose tissue FA19 ZHAE =2 adipocyte sized AR

b 229 79~ High—Fat Diet(H) Aol w2 7HAE | AW54 0] F5lo] Yehy v 4442l FeE
el 2t ol Hkste] S—N-S7} S—H-Sol| 4] A3 3% 7

Figure 4. A&+o] F st Xz 3 71%219] Histology W3} x200, A: epididymal asipose tissue,
B: liver tissue

7) e NPY, POMC & 2@} gzt ABzA o4 PPAR—v, HO-1 #d3 23
A3 8550 &2 FEto 154 NPY®9] mRNA %% S—H-Co] 4.07+0.582 S—N—-C2] 1.00£2.759]

H
Hs) A Z7FetHar, A8 oA A7 MEfo] =21 POMC2] mRNA 4%+ S—H-Co] 0.36+0.45% S—N—-C



2] 1.0040.779 v]8] AA A3 TE S=N-S2] NPY mRNA 47} 2.97+0.33% S—N-Col| v} 57}
at9lal, S—H-S9 44+ 1.56+1.80% S—H—Coll Hlal 743ttt A4 Fefo] =<1 POMCS mRNA 5
A= S—H-S7} 0.64£0.512 S—H-Col H|&l Z7}313th(Fig. 6, 7, 8, Table 5).

ek A FAS 2dsE AW E3dxFel PPAR—vS] mRNA +X& S—H—-Co| 1.87+2.25%2 S—N-C
9] 1.00£1.52¢l wla} F7Fstlar ROS F7tell &gk Absh4] ~Ef A2 RE AWAEE HEsh= 3Nt
o] A FHAF HO-12] mRNA =2+ S—H—-C©] 0.71£1.66% S—N—-C2] 1.00£1.040l ]} 7+A3} ).
S—-N-S¢] PPAR—y mRNA $%]7} 1.014£0.24, S—H—-S2] X+ 0.73+0.99%2 S—H-Co] 1.87+2.25] H
& 72459, HO—12 mRNA $x]= 7+ #7k9] 2po]2 wolx| &otth. (Fig. 9, 10, Table 6).
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Figure 6. *]*&3}1‘%01]/\1 ALE o] 93k NPY target - dAF 2ale] W3}
RNAE AAFehitol A FZ5 2 al, NPY target 742} Cyclophilin® mRNA 3= =4 =t} Data
= reference®} 7o) Cyclophiling o] &3 AU sty o HFZFo 2 Ve
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Figure 7. A8l A AFEU 93 POMC target 2} & o] W3}
RNAE AAFEHE-ol A %593, POMC target & 2Fe} Cyclophilin® mRNA Fx& A=t}



A= vepd,

Po

Data+= reference®} 7] Cyclophiling ©]&3F AEEe o HFEF

Table 5. 2@ o4 mRNAS] &&,

Expression of Hypothalamic Neuropeptides

NPY mRNA POMC mRNA
SD + N-diet 1.00£2.75 1.00 £0.77
SD +N-diet-CS 2.97£0.33 0.9 £0.21
SD + HF-diet 4.07£0.58 0.36 £0.45
SD+ HF-diet-CS 1.56£1.80 0.64 £0.51
% 4.50
= 4.00 r
1
E 3.50
S 300 D
E 2.50 3-N-C
E 2.00 #5-N-5
1.50 98-H-C
% .00 | - L "5-H-3
[+ ]
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Figure 9. F2t7r 2wk oA AFEdo] 93t PPAR—v target 42 W& o] w3}
RNAE A2t X ubzA oA 25593, PPAR—v target 49 GAPDHE mRNA 38 SA4% )

Datat®™ reference$} #°] GAPDHS ©o]&3 i@ty o HHxs=ox=2 Yeth
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Figure 10. F93t AWZ2A A AU 23k HO-1 target +AxF L& 2] W3}
RNAE Azt Az z oA &5, HO-1 target 429} GAPDHE mRNA 3= A5}



Datay reference$} 7Z+o] GAPDHS o] 83t AUld ety ¢ HAFE=ox2 eI
Table 6. 23 7oA mRNAS 23,
PPAR-v mRNA HO-1 mRNA
SD + N-diet 1.00x1.52 1.00£1.04
SD + N-diet-CS 1.01+0.24 0.55%+0.64
SD + HF-diet 1.87+£2.25 0.71£1.66
SD+ HF-diet-CS 0.73£0.99 0.56%+0.61

U A9 2. AR B8 3 f=F H|T Zuker fatty Rats
1) AFS7HE, ”011‘42‘74& 2 Aolg &9 W3}
Aro] g 3 12F 5 54 AT, 2ol AT 2 Aolaso Ay Fig. 113 Table 7
of YEIWHSITE. Normal Diet(N)+ Control(C) Zuker fatty rats (ZF—N—-C)¢] Normal Diet(N)+
Control(C) Zuker lean rats (Z—N-=S)ol| H|3] +23}A F718FA32(p<0.001), 853F saponing Fo g+
Normal Diet(N) + Saponin(S) Zuker lean rats (ZL-N—-S)o] ZL-N—-Cel| v]a] L Z7/}7} & HAo=w
Helgoy EAA FodAde ¢lltt. Normal Diet(N)+Saponin(S) Zuker fatty rats (ZF—-N-S)3}
Normal Diet(N)+ Control(C) Zuker fatty rats(ZF—N—-C)7t2] AF=}o]= Q1 tH(Fig. 11A). 2] o] F %
& ZF—N—C Z—N=S, ZF-N-C, ZF-N-Sx 3] fron| gk Afo]= It (Fig. 11B). F°1% Saponin®] 2]
Tl A=AE o] mEE A A7 (Fig. 11C), S—H-Co| AF57tet 3 At i &o] 453
M_o_ttl S=N—=8i= S—N—Cel H|3} S—H-S+= S—H-Cell Hl5] W& 3102 vepston Al g A3 shs 4o
Eaoll vs] AT S7HF fHaste] Aol @& X7 oA A Hvk 24 gyt Jlvkal & ¢ Qi
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Figure 11. 2+ 9] As357tE, doldHs= E Hojafe

Table 7. 23

z}

]
=
=

o AL, AolHAT L Holafel W

Zuker lean Zuker lean Zuker fatty Zuker fatty
+ N-diet +N-diet-CS + HF-diet +HF-diet-CS

Body weight (g) 372.3+9.2 363.0%+9.6 557.5%5. 4w 569.2+8.0

Total food intake (g) 15.240.4 14.740.5 16.1+0.1 18.840.3

Food efficiency ratio (%) 30.444.2 28.34+4.8 35.1+4.2 34.6+4.3
Z}9] data® o FEFAE Yepdt BAAQ #4412 Tukey's post hoc teste] one way ANOVA
ug} ¢=3hE At P<0.001 vs. Zuker lean+N diet.



I R ol ol AL JBE Golus) N DA B PH 7
3 F An XY HE7b 300 ng/dl o gel 3 2ARA EET HEsb 200 ng/dl o] gl Bl P
o Audth B APAME 7 23] frelHel oS wol ereirh(Fig. 12).
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Figure 12. 4 group® &7 W @GHstAAF v, (ZL-N-C, ZL-N-S, ZF—-N-C and ZF-N-5)

3) 83 AE 383 E4 (measurement of plasma samples) 23}

¥4 W AST, ALT, BUN, creatinine, total cholesterol, HDL—cholesterol, LDL—cholesterol ¥==
5743 23 (Table 8), ZF-N—-Ceo] ZL-N—C H|3] 8% W AST&%=7} S7Fatal ALT9| 5% o3t
7 ekl o ZL-N—-S9} ZF-N-S& 7} gjxvtol vl fon)st Wl §ldth 3 W creatinine?] &
L ZL-N-S3 ZF-N-S 25 Z} gizael Hs Fo3k Aol gk €3 Wl & Fdz=HES
ZL—=N=Cel BJ8to] ZF-N-CellA F2]atA S7ksh= 8h3lal(p<0.01), ZF-N—So] ZF-N—Cell &} 2|3t
e 102 YEltH(p<0.05). ZF-N—CellA HDL—cholesterol®] &%7} 2] 84A] 431912 (p<0.01),
LDL—cholesterol %7} freJstAl  F7Fetdth(p<0.05). ®WHH, ZL-N-S3} ZF-N-Sel H|3}
HDL—cholesterol %% LDL—cholesterol®] %7} ZF tjZx&v-o v]s] F9u|st =71 9 7AAE Ho|x
o AT,

Table 8. Ad2] A FAAsstd d3

Zuker lean + Zuker lean + Zuker fatty + Zuker fatty+

N-diet N-diet-CS N-diet N-diet-CS
AST (IU/L) 96.2+23.5 96.2+7.5 128.8+26.4 91.8+10.3
ALT (IU/L) 35.614.1 32.215.4 56.4%3.0% 50.3%+2.3
BUN (mg/dé) 12.840.9 13.8+1.2 11.6£0.9 11.3+£0.5
Creatinine (mg/d¢) 0.3%£0.00 0.3+0.0 0.3+0.0 0.3+0.0
Cholesterol (mg/df) 72.0%2.8 68.2+2.3 149.044. 75 118.0%5.5#
HDL (mg/de) 23.0£0.9 22.840.9 39.0+0.7+ 36.3+1.8
LDL (mg/de) 7.4+0.4 6.2+0.6 12.8+1.6% 10.5+1.3

Z}7ro] datat® ¥ EFAE yepdt BAA QA AL Tukey's post hoc teste] one way ANOVA
2w} 85t P<0.05, “P<0.01 vs. Zuker lean+N diet, “P<0.05 vs. Zuker fatty+N diet.
) AH A (Weight of regional fat tissues) ZA3}

S~



AA ¥, WAR Y] A F (visceral tissue)Ql Fu3k Ak %A (Epididmal fat tissue), A% x| HFz2Z]
(prerenal fat tissue), @7t A HFZZ (mesenteric fat tissue)] FAIE SA 3T (Table 9). WA X
W (White adipose tissues, WAT) ZZo) sdst= HFagh AW, 242w XJ'Z}E} A& ZF-N—-Co|
ZL-N-C H|& f2atA S718h= 43S Zth(p<0.001, p<0.001, p<0.001). th& A& 7} ++71e]
o]l o]z} AT,

w3k A AHF (brown adipose tissue, BAT)S A3 x4k
AUA & 242 A4S FoEN AAL FAH= AS At Ao0RE Ky
913 BATS WshE A3 A7H(Fig. 13), Saponin FoI & g Fo] 42l Fo]
A eFkt

AN

Table 9. A3 AW FA (g/kg B.W.)

Zuker lean Zuker lean Zuker fatty Zuker fatty
+ N-diet + N-diet-CS + N-diet + N-diet-CS

Epididymal fat 0.995+0.0 0.83£0.0 2.1£0. 1 2.04+0.1
Perirenal fat 1.21+0.1 1.04+0.0 4.02£0. Tk 3.98+0.1
Mesenteric fat 0.78%+0.0 1.07£0.1 1.4640.1#x* 1.37£0.1

Z+7yo] datax Hyr EF=E YHeldtl A A BALS Tukey's post hoc test®] one way ANOVAZE
whe} . P<0.001vs. Zuker lean +N diet.
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0.3 ———

0.2+

Brown adipose tissue weight (g)
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Figure 13. 2o 221 vk T4
5) &A7] A (Weight of organ) A3}

ZF—=N-Co] ZL-N-C H]3|] 79| F&Fo] F7ket AeS B3 (p<0.01), A, uA, #, Ao T3l =
frelu gk 2ol 7t gl Ao YERS Tt Table 10, Fig. 14).



Table 10. 2¥de) b, A, W, A4, Ao #A4 (g)

Zuker lean Zuker lean Zuker fatty Zuker fatty
+ N-diet + N-diet-CS + HF-diet + HF-diet-CS
Liver (g) 2.51+0.0 2.98+0.2 3.5540.2:* 3.48+0.1
Pancreas (g) 049+0.0 0.47£0.1 0.24%0.0 0.20£0.0
Spleen (g) 0.14£0.0 0.14%0.0 0.120.0 0.13+0.0
Kidney (g) 0.80£0.0 0.82%0.0 0.58+0.0 0.55+0.0
Heart (g) 0.33£0.0 0.30%0.0 0.25+0.0 0.260.0

Zb7re] datat™ B AP AE YERAT SAIA] 412 Tukey's post hoc test®] one way ANOVA
= we} P AY. TP<0.01vs. Zuker lean+N diet.
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Figure 14. 239 7H

)

A7, v, A, A A (g)

(e] o, O, WO
6) AlA3Hstel A NPY, POMC A 2@ 4ozt uzA o4 PPAR-v, HO-1 §-&7 2d

A3 8FFof| 2] &=% MEpo] =2l NPYS mRNA X+ ZF-N—-Co] 2.15+0.932 ZL-N—-C¢] 1.00£0.07
of ]3| ?7}6} A8 oA AAFEre] =<l POMCY mRNA X ZF-N-So] 0.64+0.51%
ZF—=N-Cell nl&| Z7}8kdt}. (Fig. 15, 16, 17, Table 11).

e A S xde= AW B3¢ PPAR-vE mRNA 4% ZF-N-Co] 4.12+0.21%
ZL=N-C¢] 1.00+1.10°] ®]&] @A 3] S7}eaL ROS S71oll 23k 2kl ~EAzHE AAEES
33t njute] A FdA HO—-19 mRNA X+ ZF-N—-Co] 0.66+0.81% ZL—N—Col v]&] =LA 7+
239 th ZF-N—S¢] PPAR—y mRNA $X]7} 1.04£0.28% ZF—N—Ceol v|&}] A 74393, HO-19]
mRNA 2= ZL-N-S7} 2.35+0.81 & ZL-N—C¢} ZF-N—Col| vl Z7}3}it}. o] Al Euj o] Akshz ~
EEﬂ*E AAst S-S A= HO-19] S7F 9A IL-6 ¢ TNF—a9] W& ddsas et
o & 4= 2dvh(Fig. 18, 19, Table 12)
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Table 11. 3ol 4] mRNAS] 23,

Expression of Hypothalamic Neuropeptides

NPY mRNA POMC mRNA
Zuker Lean + N-diet 1.00 +0.70 1.00£ 0.77
Zuker Lean + N-diet-CS 2.44 £0.51 0.9010.21
Zuker fatty + N-diet 2.15 £0.93 0.3610.45
Zuker fatty + N-diet-CS 5.46t 0.88 0.64%+ 0.51
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Figure 17. &=7F Xz ol A AlEdof o3k PPAR—vy target -7 AF W& o] W3},
RNAY: Zubzh AubxAo| A 32593, PPAR—vy target £49 GAPDHY mRNA 3= =A<}
Datat= reference$} Zro] GAPDHE o] &3 ATt o HAdZTFxE UEW

« 350 1
i
Z 300 | OZL-N-C
& 250 f OZL-N-8
= S—| BZF-N-C
z "ZF-N-5
E im0 |
&

.00 |
2
® 050
o=

0.00

Figure 18. =3t AWZEA oA ALE U] 23k HO-1 target + A} L& 2] W3}
RNAE Azt Az oA &5, HO-1 target -F429} GAPDHE mRNA 3= =45 Qo).



Table 12. 239 mRNA 23,

PPAR-y mRNA HO-1 mRNA
Zuker Leant N-diet 1.00£0.60 1.00£1.10
Zuker Lean + N-diet-CS 2.11£1.04 2.35+0.81
Zuker Fatty + N-diet 4.1240.21 0.66+0.81
Zuker Fatty +HF-diet-CS 1.04£0.28 0.98+0.81

Z}7}e] datatw Wt EFAAE UERAT SA14Q1 412 Tukey's post hoc test®] one way ANOVA
= wg} YUY, “P<0.01vs. Zuker lean+N diet.

B A= T4 AFEY (crude saponin, CS)2] HITE A a5 757 5t AW Ao]l2 FrF
2 5% Zuker BRI A kA Fof & A|FWEE, 2o @mﬂ%’ﬁ tﬂﬂ 2 o]
4 2] wE 9 WS, H A A ] 22 g4 , A3t

o4 NPY, POMC 32} &d, A9zt AWz PPAR-y, HO-1 5¢] @25 F3) E1rO Te

F
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1) T4 AFEJE v 2T v & ASS7HEFY Fae Aolado] ¥ Ao YEHH.

) A AAE IS MR gizTo) &) AizA Y FF A A o] YEHT

3) T4 AFEJL2 @5 ATL, AST, BUNH creatinine?] &% Fto] A A< H <t o 3547
AFEPJo2RE HHg AR YeRH.

4) A AAZUI L vgrgiR o) Hde EAZ SR §-o5tA A AUALS BHAE FF total cholesterold)
FTE Fo] ¥ ASE YERT.

5) 4 ALEU L HRE gz Hlgte] APAREY 37]E FAIFPI, 1Y ANHHS FASGA
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o FFES FAS
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Al 37 A AT oy B F4 23 AF FNE 9% 37}

1. A7 FaX

7b 79 deAd % wiA

o UFE ofFES A7

2009 =Rl GFEARl 2008 194 o A4Sl Hide] At FFEL 59.4%01H, =Rl 11T ¢
= X

2H%L OECD =7F 5 299, ol S5= Q3%
A &4 v go] w9

Tl d3E G882 12%, 4FS 9Fo] 10%, AA| d3Ze ALl HA FHES 2292 FUd&
95t 59, -gtetE UL ﬂ%fﬁ Fgo] vk glo] BAA O R 4T 9F A7) Hria A7ty
of AW M) 7]Eo® Fu o] FARUE ¥ & AR AR .

o A& AAC ot WA AE R A &4

N7 7S FAATZIAL EFoR=RE 3EA7|= QIAFR] neurotrophic factor [BDNF (Brain—
Derived Neurotrophic Factor), NGF(Nerve Growth Factor) 517} #4H|5 o] ¥ AT AES =X
gt a8y B3 &FE neurotrophic factore] AsHE Z# g

—Neurotrophic factori= 21&, oA tA} 24L& EE2 & AA, dA7|T 5% Ao I+
ol & =7

BIEo] Qi o IS YEFOE AY FAEH

e B4 AAE WAR e 24 £4S fuela o £4e 92 Ade RE AX AR B
Ao A3 o 71de] ¥ APEAY EolE BAF JFS Fris wask gou), A4 ¥ 7]
5 Askel 2ol WE AAAAIE £l mAE Qo] Yl WakE rEE vk g

—a7we ey anow o @ o

& Bae] M wgo] Fase] Y A% U olF &2 9
FWgow Q) MY ¥ 9 it Sohlw WX wA L) o8 G s
e fue APE7) AL iz A7,

D G ER AN RS UEhlE YR WBAL A4 A

1 -
= A}o] = (Ginsenoside) = AFEU Q] FA RO 7 J=ate Filo g nmle
H3LE oA A o a&3Ql Atxdo] AA F.

o AL MAAHo R FE Hb
o elA 9le. AA
el A AR el

AbEe] £FE Ro, Rb1-2, Re, Rd, Re, Rf, Rgl-2:3, Rh1-2 & =T 37744 Ao yyed, 94
o= 2459 APEYIO] gl W FAOE 3259 Aol 8. of ¥ AEUY F2 YR RblE
2l d g, it 7 Boo] aapHolr Rgle St 7w RN e 2gS v O

uﬁm

=
=
al Rh2+= SHAlE 2 24 S4 A 7150 = Aow ¥E

i
ol

o o Ao w=Ew, A Alxde] #A 249 Ginsenosides’} gamma — aminobutyric acid
(GABA), Glutamate, DA, Noradrenaline, Serotonin 52| Z-&3 #H3te FFAZA(CNS)o| BFF3st
FEFS vX L o] BRI 5.



u#tA o]9} B9 Ginsenosides® Dopaminergic system™ 3% A9 ZA%(craving) S Zd3E
Ao AT F7F A7Y BoAo| AEHH R AV|IHAL 5

4ge 578 el gk 384 8ol dojut H o FAAst A =EE A5ty des WA o F
A7, Hes FEAIT S Rpile] EH| o] ¥ B3] R (reward system)& A5 o® FHFho]
W E B RoA =l Y E fFishe SR AT digh Aol AslE e A ol 34 d5S
fraksts Zdoly 5ol 93k F=(addiction) &7 WAET = &1, o] oAy} & wlopx EA o]
o, Yidl, &g, Aol Hrgh S AFd o]27] 7hA] e B Aol Bestar ol
ojo QIAtALE L] Z}7te] @ dsol ek A SshA o] Fo]A| AL glo, Hwke A & X 5§ I
At A A4 AFE o] 55 iE v 9o AMFEEE Ee Q4 Al doe] WESF e, 7k,
REAN 2L FEA FEol 9% P2 WHIE AT Bad vp S B3 YA 5 A5 2
74 T8 T AEYE 55 FUE b ol v QI 54 A Ro] HAAAESA 7| 2
sto] A &8 xAdetal ofF, 43E, UIH 9 $5& gAY 7t w9 o s

PgA el e AF o] WE o AE 2 2] WalE BEslta AFE ] Folo nE S5 943} %
= p—

h JEs
L ohdy A7) Ve £ A 2 A oA Vs gl ate] A AEshHd 28 1de Al

2. A7 W&

7h A3 1. 4 AAEo] 43 e FE-FrREPEY HX= 9% B}

1) 485EH 4329

AHF5EEE AT 455 427 Otsuka Long Evans Tokushima Fatty (OLETF) F o} Aozl

Long Evans Tokushima Otsuka (LETO) #AE 4238 5E(5) (Central Lab Animal Inc, Korea)ol 4
TYote] 7HE o A FEA #AH we 22+417TC, 12L:12D 2702 Ft Ao A AFS381S]



th OLETF # ¢} LETO #= 4 § 44 1657H= 25 7 AR (AL diRl=n)et 25 A7
HEE 39, o] 1057 Ad++9 ZF 10 uvkg]o] Liber DeCali ethanol Containing liquid diet(35%
fat, 11% carbohydrate, 18% protein, 36% alcohol, LD102A Test diet, Richmond, VA, USA)E ¥
ol , thx+9 ZF 10 mlg]l=  Liber DeCali regular control diet(35% fat, 47% carbohydrate,
18% protein)E 120ml/day® HUOo =N YU DS WFATH ol o] H5A F7HF Faglel
paired feding 3t o™ HA| AbR = A& A7E A4S fAdte] 275 St Aont FH &l on 3F4
FH APEU S Fofste] F 85719 /\Hjﬂd & 71 et ARA o R ULl ¢
S o 42x40i/\}§1000g F 50 go ¥FSS o

APEY Fols ZAMEWUOR 200mg/kgl R B %04 lom drade AAsE Fosh
OLETF# ¢} LETozﬂ—t— salines Foldh s 438 (EtOH) o, AFEUS Fold &
Fol o3 o] A4S Y. (1) LETO—Control—Control (L—C, n = 10), (2) LETO—Ethanol—control
(L-A-C, n = 10), (3)LETO—Ethanol—saponin (L—A-S, n = 10), (4) OLETF—Control—control (O—C, n
= 10), (5) OLETF—Ethanol—control (O—A—C, n = 10), and (6) OLETF—Ethanol—saponin (O—A-S, n =
10). EE dAF+= AYTE AFEAF (issued by the American Institute of Laboratory Animal
Resources)dl| wz} A3
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2) AF (Body Weight) F7F&3 24Jo] HAHZF (Food intake) F3
AFEe x| T 7+ A7k ARFAL(CAS, Korea)S o] &ate] =43t om A2 A AF

of ZAstglom folg AR ol AL de FS W g Aol HAFoR Ager

3) 4lo] && (Feeding efficiency ratio: FER) 574
T dRE AR AT AARAAZ FE TS dotry] ffE ARAHFTS A S5k 19 A
FZ71HS ARAHFOR o wn Hoass AEaqith

Aol g4 (Feeding efficiency ratio : FER %) =AEZ71F (g)/ AFEHF S (g) x100

4) B7}F W 2FE3AHAF (IPGTT: Intraperitoneal glucose tolerance test)
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TEe A AL oF 12417 Bt AN F, vt Ao mAFY Adsta, 942 (800g X

20min)ste] dHS welsiien, Zed AL 20T Rasta dAysst £47] (Selectra 2,



Vitalab, Netherlands)Z A}83}o] asparate aminotransferase (AST), alanine aminotransferase

(ALT), total cholesterol (TC), leptin % Fx& Z+zF =A 39}

6) AE FH]

g Foll At W, A, 2, FARLAAEHR WFALe] FAE SAsaL, SA A il YEst

o =70Col| F47k4] Bl

7) W 33 A HAF

1315 skl 7H} S AEsEe] 10% formalin 2N oz AT 24
, b ume] 2AAES e aEE A A $o z

3t %‘Hﬁ% 2 3&te] citrate €= (pH 6.0) ©.& 5&%F 2

087t AHgst¥tt. 14 AZ insulin (Invitrogen  Rockville, MD, USA), glucagon (Dako,

Glostrup, Denmark)S ZZHFHI} 4Tl A 16A7F ¥F&A]71 5§ TBS (Tris—buffered saline, pH 7.4)&

Aoz 3 AHYGTt 2% A E vectastain ABC kit (Vecta, Burlingame, CA, USA)E o| &3} <l

<L biotinylated—guinea pig HFAE o]&3to] Ao 1A WA FA T ThA] TBS folo w2 A2

oA 3HA AHFFATE. o]ojA &L streptoavidin—Alexa Flour 546 (Invitrogen), glucagone

rabbit—Alexa Fluor 488 (Invitrogen)£& AF==olA 1AI7F &<t kA 7tk TBS® 3¥ A3k th&ol, 3

IS 95t DAPIZ} conjugate®  medium (Dako) 2. mountingdtF th. &33aw 7  (Olympus,

Tokyo, Japan)& o]-&ste] ARXIES A ATh
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8) ded AFAH 2 A Weg AxX JF S

Aded Agd2 Homeostasis Model Assessment—Insulin Resistance(HOMA—-IR)S ©]-&3&}%aL, 4
5 =42 Homeostasis Model Assessment—f3 cell functions ©|-&3}e] ALl ).

7} HOMA—IR=[fasting insulin(uU/ml) X fasting glucose(mmol/L)]/22.5,
HOMA—-B=(20=fasting insulin(uU/ml)/(fasting glucose(mmol/L)—3/5)2. 2 A= i}

1
A e 7t

9) Data Analysis
H 2ol Ayls SPSS EAZE 1 (version 18.0, SPSS Inc. Chicago, IL, USA)E o] &35lo] H
I FE0AE YEM o, AP, vHESA o] AR S Al AT ] fo0A4

p<0.05 5ol A Tukey testoll ols] AFS =3}

flo F:Ll

3. 473 J& A3

L

7t AFF7VE, HoldFHZF ¢ Holag ¥
Aol Fo F 105 B¢ SAR ATTIE, Aol AT 2 Aolag e A= Fig. 19 Table 29|
etk 29 F85 AIFHC 105749 FHe] AT wsks tEdt LColl vsty d=mg2lo] A3 7520l
FrolaAl Zaskelal (p<0.05, p<0.01), LASw2 23 F8A A 105 LCaoll Hlal fF2l3kA 438}
ATh OACS tzx* OCol nlgte] &z o] A 35, 654 Fo8HA Zasd3lal (p<0.01), OAST
& 253, 37, 77, 8F A0 Fos A aEA. d=E o] & LETO9 OLETF rats % <43& dix
T AT A Y] AF Sk e abolE HolA edstth (Fig. 1A). €38 AFd o3 d3FS
HAs7] HAeiM Aol pair—feedinge 2 FHHIALH, o]= Qlel] LETOF ] Al i Zbe] AR

N
N

-
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1w 2w i an swr BN W B 80 10w ¢ LC LAC LAS oc OAC "

FroF el 2pol= HolA| okr). 2ol &S vwe] ¥ (Fig.
1B), LAC, LAS®= LCo| H8iA] @& Aoz et on OAC, OASE OCol| HlalA] vttt ol g3t A=
54 a¥E 2ggo] Aastal ddAe] S5 AstE ¥

RS
ojFo] A A Faty] wolw Ed ko] dag HF= d BAS FE ouA L=t

Table 2. 232 2o FH .

LC LAC LAS 0C OAC OAS

Food intake

@ 85.36%£2.98 79.14+1.85 77.10£2.66 116.66+ 2.22 | 115.14+ 2.78 | 108.09£3.83
g

Z}7ro]l data® ¥ + EF AR Yehdrh BAHA B4 one—way ANOVA & g} F3F A
+P<0.05, ++P<0.01, +++P<0.001 vs. LC, *P<0.05, **P<0.01 vs. OC

FH3LAAL (IPGTT: Intraperitoneal glucose tolerance test) Z3}

AR Qe x5 o] & Tol PlA= JEFS dolr 7] fal] AAIg B ] @55t HARE
¥ 557} 300 mg/dl o]olal 2AIHA EE T HETF 200 mg/dl o]l Ao T

ghoh Al ol d 257Ee] Aolrt dofAatel] W GEks ool 7] 93] OLETFe| @

= 16 ol SAHS Aoz 354 A AFEd Fo A A5 3-8 SAH o, 1

[e)
Holx ¢k}, AR OAC, OAS T 5 OCol H|ste] o] Z7}st A3Es gl

el
i oo

Yo% dob KU
flo =

BTSN

2 2 oE T oox

r
o b

I R A

W Fo] 357 (2] 55) el Algk IPGTTOlA 02olA &5 32 43285 33 0AC, OAS
Zy7y 78 £ 4.2, 81 £ 7.22 99.0 £ 8.4%0 OCT Rt} F+93tA *kth (p<0.001, p<0.01). 30+-ol
Al LASwS] ddo] 2456 + 41.7 mg/dle® LC(300.0 + 36.1)wel His] oA #astgon
(p<0.05), OAS %= 389.5 + 50.7%2 OCS} OACO(458.0 + 56.7, 458.5 + 23.0) Hl&l] F-2olaA *& &
S JERATH p<0.05). 12059 LAST< 118.3 + 8.8 LCi* ¥} LASwll(138.4 £ 9.0, 132.1 + 12.8)
v 8] Fo8kA A sAtH(p<0.01, p<0.05)(fig3.A).

APZEY Fo] 634 (2lo] 85 ) A= 90+ LASTo] 125.7 £ 7.5% LCETH §98H StaL(p<0.05),
OAC+-©] 420.1 £ 23.6°2 OC, OASe] (353.1 £ 30.6, 345.3 + 54.1) H|&} FolatA H& +FS F
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Fig 2. A3 254k 54T 4 § 4%

28 tH p<0.05, p<0.001). 120% #o] LASE 101.5 £ 4.4% OC2 OACTl &l fJ38tA o] &t
o} HIL(p<0.001, p<0.05), AFETS Fo]3F OASTO] 273.6 £ 6° = 364.4 + 35.221 OACT H]o|
oJatAl SATH(p<0.01)(fig3.B).

AFE Fo] 854 (o] 105) o= Fies 249l OLETF| ¢328 F

Z}7F 96.4 £ 7.5, 90.1 £ 5.4% 0OC(106.7 £8.7)°l Hl&l FolaiA W FHILS FX3t AATh
(p<0.05, p<0.001). 60%_'—01]/\1}— oF57-8 Fol gk OACS OAST-©](478.4 + 40.1, 501.6 &+ 22.7) OC(418.0
+ 27.0)7ol BE] FoEHAl = S YERA S W(p<0.01, p<0.001), tHE T& el LETOd A=
LAS9] ddo] 160.2 £ 36.4% LCl(210.0 £35.1) H|3}Fe] 2] 8HA] WA TH(p<0.05). )&= L=29]
Frol vA= o Qe s HF AdwEy Wdse] AstEo] Uehve Ao s Atg
90%-ofl &= LAS°] 110.0 + 8.5 LC, LAC(131.7 £ 13.4, 129.7 + 10.4)3*°] & F23tA @& 5
& B (p<0.01), H &S @Hd OAC(384.0 £ 53.1)°ll H]3ke] OCo](285.0 + 20.7) Fol5HAl =
o} (p<0.01). 120014 AFE TS FoJ ek LASe] 92.3 + 12,78 th& F ol n|ste] Bt ddo] {4
HATHLCi128.2 £ 9.7, LAC: 123.1 + 7.6)(fig3.0).

ddo] FdstA A % APEY Fof 359 6= A Frolidel A gkot AbxEd
(LAS, OAS)olA &5k o 7 (LAC, OAC)H.tt oF7h vhe AdS :
oF518-5 Fo3k o] (LAC, LAS, OAC, OAS) i+ (LC, OC) Bt %<& H3S H ,
T5 A Aol A= OACS OASwo]l OC el Hlake] frolatrl WA o] AXEt ol ¢3a9]
o2 Qs & UA} 24 SHo] "ol Aow Bt}

o] ﬁﬁ],,_._ U]—}d ol—:;g MHE o]—d]_ LH%L‘S Z]—OHE
oz dFe] zpol7t AA v A% dFolrt 5
7F daEw A8 Askd WPl G vAH o)

o B /\
Ae FAT = A8d.

Folsk 7421 OAC, OAS o A

=0}
X

ot A7] A9 (weight of organ) 23}

Zh k] zb A, Fad A, Az A o BAE S48k JERAtH(Lig 4). BE Fe B
(body weight, BW.) 100g9 FAI= gHitste] Yetliivt. o] A= OLETF F oA S7kski=dl A
Fs T OASTol A OACTEY froltAl st dase] 54 adz & S718 1] A
717F S7kks A AbEdol A= Alw AlREY. T tiAbe] T ZTIQ A2 dix 2l
LETO®] ®lglo] Bk 2Rl OLETFO A v 2F438klal, LAStoll A= LCatoll Hlstke] -2l etAl 5
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7Fs191om, 0AS E7F OACe] Hlste] F7keh Zabg wolvh Mvte 2 sl Fi¥ = ZU9l OLETF

o Ra@ AWt FERE Ao Fe g FrhG O, AU Felw Q18] 0AS7E 0CSH OACH 1]
sl frelshAl ashelth LETORoI A wa4Q) ehag ol Q18] LCo Mshe] LACSH LASE w7
FOI8 gastenh. olsh e Ak Al 3I3be] Folsk dmEol o5 £AE HEA e Fbst
Mo R ZbE AW 2o TS AAANLOR A A5 B A 5 98 AR,

dlo [‘
mlo



3.2

+++
3.0+
2.8+ T
2.6
244 | »
o 2.2-
=
o 2.0
é" 1.8+
= 1.6- A
=)}
= 14+ L5153
5 1.2 T 0 Lc
ek]
< 1.01 3 LAC
0.8+ El LAS
0.6+ oC
l]--t BE= 0AC
0'2 E& OAS
. [l=l:
Liver Pancreas Epididymal Mesenteric
Fig. 4 A3w9 2+, A4, F-a8 A, Aghe Apde] A (g).
2. 83 A& 33834 4 (measurement of plasma samples) 23}
A B
2001
I Lc
=1 LAC -
150{ EE LAS
oc = _
Bl OAC 04/ —
g R 0AS T T —_
=2 )
= 100 g
:‘t gﬂ.:}-
E
T=
% w0129
501 # g
H H l % 01
c I. T
ALT (SGPT) AST (SGOT) 00— . pom o e
C D
16
—_—
14
T -
12 - 1501
S
T =F
g‘ 8 %100- = — +
z E
3 ¢ s
&
4 2 504
2
2 Q
0 r . : ; 0 T T
LC LAC LAS OAC OAS LC LAC LAS

Fig 5. &% ALT, AST, creatinine, BUN, cholesterol.



1) 83 54 € X2 #d AHd vAE I

d3E 2 AlxEde]l HXAE SAEHRE dolrRy] 93 el 54X 3ESQl AST(aspirate
animotransferase)®} ALT(alanine aminotransferase)2 ZAsom, g tjale] 54 A%
BUN(blood urea nitrogen)¥} creatinines 743} th A& A} A E 2+ total cholesterol®] %
FEE SAEAT. FE A E EAEE G40 ALTE Hx2F 9] £4bo o8] 43} 5, ASTE= 3F
of EAetE <5, AdT sol TAlStE AR olE MEVE &4 S W 2493} T} Fig 4AddA
2 4= 9l%o] LETO® Hl&) OLETF-9] 3+ HAdo] ol ZT7hse] 9lom d=E A2 3k 0C & 0ACe]
vl S7he AFE Uediar vk ANt AL S A Eshgls W ALT, AST B5F &5& tizaol v
sto] wolzl ZE B ¢ e, 58] ALT £49 5%7F OASTA 0Ce OAC wH.th oAl sk
}(P<0.05 vs. OC, P<0.01 vs. OAC,). o] WAl OL:"% AHRZ Q3] 7 Z2F o SAaIE AR EHT,
7150 FAE we AT e dA f1Fe] Frlshe Ao® HaEo] gtk oo whal, AP
_’_o;]l—‘: Zl’ %/\é _@‘_1}% 1—/\)\]71 (=4 ol—:ygoﬂ 9/]—3]_ 7]-}_7\19/] 5:}\]‘,0« X] o:])\]7] _/'E ol
A 49 A3l BUNY creatinine SAA o= o Apo]= uAMOHL APEU S T35S W
LAC, OAC el Blsf #raste 43S HAATHfig). 8% FH2H &S OACHe] OCw B F7F € 4

5 o1

[‘

S BAA T AFEU S Foldk LAS, OASY 25 43 tztol H|sle] o3t 502 7A4sdan
(P<0.05 vs. LAC, P<0.01 vs. OAC), OCw} H]s|- %= OASTe] Fd2=HE FA|7F FYstAl w*urt
(P<0.05). o] &xZgo] AAUAL] FaS v X AFxE U] Fo7t 2| A jAbe] 24 Fa3 galoz

Agsroctn Al

2) €A Insulin ¥ Leptin®| PIX+= 9

T dFES AFH 2 ARl v X = A S dotr7] 9@l insulin¥ leptin®] EF %
Astgch & A - o] 83 insuling OLETFY] w-oll A 57}8}U1 OACEoll A OCol| H]aLdle] 9
SHAl S7FE o] Ath(p<0.01). SFAIRF ALETS Foi g OAST oA = ol atAl Aaso] adaeddZol 7l
A= ga3E Holal vk 8-S At AAELA FH| 5101 A Z-e) FejstE leptin
OLETFeA w9 S7tEo] PRI STE Kol Qo w4 d3&e FoE lepting M| 5h=
visceral fato] Zo]E90] leptingA] 743 AR AlRHAC AW o H3] & £ FAFL U=

OLETFellA Al e]e] Fel& OASwol <3t
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Fig 6. A5 &9 insulin? leptin® &%=

vl 2k 2 F4=ZZA 9 histology Z morphology ¥3}



7vah 74 Z2 914 hematoxylin—eosin GAH S o] &3lo] Fx=# 9] AW HA A9} 2]
A, e stA Wats AFseict 2k 2249 A9, LC7F LACO] vl& bAoA A uhzlzte] 7Hd 4 o

AR oY A5 2712 §lATE OACE 0Col Hls&] ¢z AFHd wE HHE U AW=2o] FEol
YeR} v 4G FElE et A2 dEEJo W A BEEA] kv (Fig. 7TA).
Lok d3e H4H $ AL (pancreatic islet)d] Fe|&} A7]1E H-E 9oz #&s A3}, OAC 7} OC
of Hla U st ¥ 4P} A AVE B A E4S 9908 & AT Wy 24

stel AAS Fl OACZF OCell Mla) # &= A717F &= A7) okt S718 % Belov ot Jejshs
o8 & FAHA @gton, Ak ko] axEst BHAE o FaE FAS = AU (Fig. 7B).

D) =A

Scle bar = OOum

Fig 7. A& 7oA 70x22 9] histology ¥ morphology. x200.

Adz2e 45, das Aol WE Pancreatic B—Cell FEi7}F Aot A AHEE = 5 vk LC
LASe] H]3ll OC¢F OACS= islet 7} A a1, Pele £ 3fr}. o] wkalo] LAS, OASO A= islet & EY
7} ARA o7 gEhe, 53] OASOlA = islete] Z7|¢F AEjrt Esit),

3) Insulin

#7d isleto] 9] insulin immunoreactive cell A%, €¢3Z& AFH o WE Islet FEj7t A4 A=
= &2 4 2tk LCeF LASO| Hl& OCeF OAC+ islet =7 Aal, FEle B8 slu}, o] wisle] LAS,
OASO A= islet FENZ7F A o2 Y, isletd] T45 22 mantlef-Zoll A insulin®] 33 <7}
= Ak

4) Glucagon
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A isleto] A9 glucagon immunoreactive celld$-, 4=z XFH o W& Islet 7 7149 AT
= 2 4 2tk LCe LASO] Hl& OCeF OAC+E islet =7F A i, el B8 slu}, o] wksle] LAS,
OASAAE islet FEH7F AAA o7 Ve islet®] mantle F23 7F3RFE] H-Eo A glucagone] A+
g3 S7FE AT

ul. HOMA-IR¥ HOMA-Bd| PIX|= 9%
HOMA-IRS ¢l A3AS Ve Aoz OLETFOA A 3dAdo] Bo] Z7tE o] 9J o}t AFEU S 7]
Fol= 0Cek OACsEel Hlate] fe)shAl webth(p<0.01 vs. OC, p<0.001 vs. OAC). Aol A ¥ 1=
AR AP 22 AN BHHOR o] 8t sk dlEde] AEAS YElE ARR

& fAlsted gl Bagel ek Aol AHY AL vehirh & AEA B
WL FUE 5 Q3 F7ITe] A5EF AW Aol HaHH o= s A =
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Scale bar=100um

Fig 10. A& A ) isletol] 49 glucagon immunoreactive cell. x200,
ol Ajal Wl of sz 2w ] Al Fojrt Qi wAolA AU dael BES FAA U
59 ANE 4 At Ao ANET HOMA-BE A4 B-cell 15 Ul Aoz A&del #uls
ERITh HOMA-B S8 0AC7H OCHT} §elalAl robalon), 744 frolde A ALz e] Fojg
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Fig 11. 2 3d+9 HOMA-IR¥ HOMA-.
1 AF5ANE A
¥ oATE gEg ey naw gane) AAAREE J08 Fua) Aetel A 8%se wgow <
3 Axw ARyl T8 el Buden Pasks A 28 9] $2RE OLETF A% 44
HEF LETO A4 & i Aolz 28 %ng o= 2 Bir) $2aks AolA AFws), 4
o) HAF Wa, AolEd, s, BF ¥ 4% A4 4 52E, Fupd AR, 1 7% AL, AL9
A B, T A o) 2AFEA N, A& AP B-AE S 5o DR Fa O
ﬁ]. 71—0 Na‘q /K—]Z—]% Oé‘}iﬂr
1) OLETF # ¢t gzl LETO AolA &3 HH= ATS7hde] fadh Holadol W& 4ol

[RR3q=
2) OLETF #H¢} Addlz?0 LETO HolA ¢3& AHAE 358 d9d2 FF4 A% dF2 FostA 4
SA71= AES BEE



3) OLETF oA dz:e HIH+=

ALE YERR o Aparl o] Fof = At

4) OLETF #9 432 HdF+= % insulin 55 728 E9 o AFXE U] Tz 11 AdEdgFol
7Hd = e

5) OLETF # €] leptin &%=+ XJ,MEH 01 LETO #ol| vla] 42t 2o Ao s vpelyta, OLETF9}
LETOF W Abxde] Fol7h dargtel Wla] frojshA w2 Ao vyt

6) OLETF 9] ¢3& H3= 7He X]Hc}ﬁzio] AA S7reklaL, Arze] Juf Wstel A7) FATh e
o Abxde] Fojz A9 'E‘ﬂEH Wakel A FEG7F R E A

7) OLETF FolA daE H3= A8 Axe 2 P o] W7t YEFRE AL, insulin 2 glucagon®]
wHI7F A2kl ot Ak 9 —roii Aol B B g2 FHIZF A A

8) OLETF HollA ¢d3& A= dad AL B—AlEe] 7leE AstA Ao Al d o = 28]
A& Aol ST AL B-AES] &R

oTr
o
=
2

A8 2. 3 QA Aol S HAE JFAT

o L
X
2
N
)
1o
2
o
lo
12
offt
&
=2
=
)
rlr
o2
o2t
i
>
AN
:Oé
o
olr
o

(3) AR w73

OECD =7b5e] dmgdFze] A or e e wid = dag 2uFe] FAashx

or= &7} % ol OECD %7} & Hu45Fo 438 AvErieta & 4 gt
gk SF2 Qlste] 245 AAA, AAlA Aol ojghtio] Xgn| o] Fgo] FrhekA Hal, a® Q1%
el Aol wAZE A7A =Y, 54 T MHE A% 4 Abage] SR Qg A]—ﬁ%‘xﬂ@ﬂ
EAZE B HATE ERE ofyet AESHA] 7ol st dagol] Huh FHokgk HAdd oA 9
St BHste] 7 AHE}, o4 S8 7 ol & FAE dFE 9l

a1 ¢l 4 (Panax ginseng C.A.Meyer) & 9 Zu U3} <4} Lo &34 thdAl ZEFEH oA
I Y E A4 (Ginseng radix)ol# b oFEow ALEstar vk gl sl SRS
UREA 0 7 AL 0] 3-6%, AA3FE 12-16%, AELHAE 1-2%, B53E 60-70% = o] F A3
aHAe] AtEd2 vE AEAS] Abxdat Eshy] ffste] label wiAl(glycoside) @ 9 ]i

ginsenoside Z} &g F2HE F F=/F 2 49} ZAo] whg}l ginsenoside Ro, Rbl, Rb2, Re, Rd 5 &
32 FFE2 YUHAY. mgdidoAd BE®E F 32F9 ginsenoside & SAMo A 32F, WAato] 22%
A= SAkel A Aol B2 Zi% Trabe Ao R Axste A Foll 7 H sl o siA
o] At & el AEE AAX = dEo] AAE7] vl

A

(e}
o]% ginsenoside Rbl & FF A1 A © Aotz dgE<L 28 To| Qi Rf & 594
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A ALEHE EZY I8
o ANIHEEZ : 1A AL AA
(1) AP E A4 A
(2) 95E4d 9 2% 17s 5 18Aq Ak AA 500mg
(3) A% AFEH, AL BA(1~30C)
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3) ZARA UE &Y
299 2 2 SARN Uz gz Agstel TARA
W3t Fe7 1S4 go] ANt AF Sl

(21) ABA FIA F4

1) 23ed ArLE &5te] @At & ddAdel 4d@A 45 B,
2) dAIAA Al wEE A S AAlsta AIFVIE T A7IA] AAeE AE sk
o ks B ol dekEntse] EF oot O HEE Wrlsta AHY =X S FHIAHh

=9 dafF = dulEe E]lo] FAlE WelM AAshH,

o)
3) Ad Al AAeAE g8 NEAE
AbREHE 7] obd Hit

1) QA DA et
o] kg B o] okEN-g

5) SEAHS WA A A m o)A

<d3d 1> AA BA 2 ethanol T= =3 U

1. A4 A7 £ 28

15 ml conical tubed] WH-3EFE2Q 1—propanol (5 mg/dl in 0.6M perchloric acid)& 3 ml® EF3}
o] ice AollA B3t} Coolingdt EDTA tubeol] A A FHA] icedollA BHsta, vy F=xd
15 ml conical tubeo] 1 ml# 53 & 5 %3+ &3l 3000 rpm (4 °C)olAl 8&3F YA S &
AbZ=olS 1 mlA 20 ml headspace vialdll ¥F381 282 cappingdtth, B4 dA7bx —20 °C W% 23
=g

2. AAAE € 49Uy

2. 1. X4
)]

oA ¢ ethanol®d HFEZE =A3s}l7] 93l gas chromatography—tandem mass spectrometr

o
i

>~
>

oA

&3k #31w& (Ibrahim A. Wasfi et al, 2004)9] 27S Fx=2 sto] SolAd, A4, A, ALUA,
ot A Foll thek B4 A HF (validation) S 953 & AA Ao S8t A%< Wi
Z71e WwAdE 4 Qdg

2. 2. #4717 =4
A AYE N A5 vhgo GC/MS 4717 =
1) Headspace &4

Yy
=
>
o,
ot
rot
Y



e Instrument: Agilent 1888

Vial equilibration time: 10 min

e Oven temperature: 70 C

Sample loop temperature: 80 C

Transfer line temperature: 90 C

GC cycle time: 20 min
2) GC =7
e Instrument: Agilent 7890

Column: DB—VRX capillary column (1=60 m, I.D.=0.25 mm, dF=1.4 pum)
Column temperature: from 40 °C to 200 °C

Back inlet temperature: 200C
Split ratio: 20 : 1

3) MS =4
e Instrument: Agilent 7000B
Thermal Auxiliary 2 temperature: 230 C

e Ton Source temperature: 200 C

e Jon Source mode: EI

Electron energy: —70 eV
Scan Function: SIM

2. 3. A% A4

XT8N2 25 ml volumetric flaskel ethanol ETUNS 7Fetal DW= A&l Az, 2 &313
% 2 ml glass vialol #F35te] 4Ce] W ®Hagth 34 FeolA Al sAe TF8&AS dod
spikingdte] 9] ZF ethanol §%=7} 0.5~400 mg/dl7} ¥ =% HFARE THEC

WHEFEFE22 1-propanol (5 mg/dl in 0.6 M perchloric acid)S 4 ml® EF3&] ice Aol B =
¢l 15 ml conical tubeo] FFAHE 1 mlS ¥ Z/\] cap= Bt 5x3F T & AAANF 2 B2
o Wi Al A ekl headspace WHOE GC/MSOl F43Hrh

B

od7)o|A & WFETED 37 WA tigh ethanold] 37 WAHHE 7}A| 3L
= ekl Al AFALS Fskar 3URE APES dlste] At Zﬁfﬂ"o% :rLﬁﬁﬂr.

2. 4. 89 A5 A
A ZEE 7 A HE A FH st JAAFH 2 Bae] Wiy U dAE] & —20 Coll B F<d
ASE AHEFAT 53 headspace WHOE GC/MS| F=Y 3k}

5. @FF AN
oW ARmEIHOZRE YREFEH v WA U3l ethanole] ¥ W2 H]Z F&lo] n]g
_]

2.
Oé T
2198 A o2 HE o F ethanol? =5 3}



2. AF5Y & A3
1) ekeeld B4 Wy} Ay 2 A

EoJAlgo ] AojR ethanold] EE % % A ol digk ofsd® EA 42 Phoenix
WinNonlin 6.35 ©] 838902 ™, Cuay, AUCks®l 3 ANOVA #2412 SAS version9.2 (SAS Institute
Inc, Cary, NC)E o]|&3lo] EAlstgctt »E oF
model) S o] &3] AEE Aoy, 7|EEA T B

itk

(1) A=aol e Okif%”d 574 1
A& ¥ ethanold] €% W3} S Figure 10.1-1 o] Yehfolen, ok5st4 slelu]E] S Table
10.1-1°l 2°Fato WEHH AB} Hi F TE(Cpa) T AFS TS 9= 82.56£9.13 mg/dl, A
S Folgh 4 9-82.86 £ 14.3 mg/dl o]th dAFE AZFAE A (AUCLy) < oFS Foidh 4=
369.71 + 64.65 hrxmg/dl, AFEX IS FoIg A9+ 352.03 £ 77.49 hrxmg/dl ©] At}

of Fofoll thgh AtEd Fofo] ok5dtA wrF A Cuwd® BT HAFAA HE 2 2 90% A3
1.0025(0.9372—-1.0723) 2 554 WS WH533aL, AUCuy = 0.9531(0.8670~1.0478) =2 554 W4l

hlaas Py

T3 Cpax®t AUC 0—36h, o] th3F ANOVA #24] A3}9] In(Chax), IN(AUCy) B5F BAXHCRZ F2]3 2}
o] (p=0.9407, p=0.3822)7} §l= Ao 7 FelE o &7 E3(p=0.6720, p=0.4990) ¢} In(AUCs) )
A71E&7 (p=0.1137) © dAGHA F*o In(Cra) @] A1712 7= (p=0.0421) 2 FAHOZ {23k 2ol
7 d= Ao ® Yeeh

El

N

ty rlo

...l-"-l

]
60
50 \
a0

0 1 2z 3 4

Con.(rngidl)

—®— cthanol(saponin)

—®— gthanol(placebo)

i
on
-
[=]

Time (hours)

Fig. 1 Plasma Concentration of Ethanol



e — Ethanol(placebo) Ethanol(saponin)
OFE=3HA 0| E
STESTH meflE Mean + SD CV(%) Mean + SD CV(%)
Cmax(ng/ml) 82.56 + 9.13 11.06 82.86 + 14.3 17.26
Tmax(hr) 1.18 + 0.52 43.78 154 £+ 0.79 51.26
AUCasi(hr*ng/ml ) 369.71 £ 64.65 17.49 352.03 = 77.49 22.01
Tapo(hr) 1.09 + 0.44 40.69 1.07 £ 0.58 54.69
Table 1 Pharmacokinetic parameters
(2)919F ol vlu] ALEN Fole] HFHA
Table 2 f1oF Fol thH] Atxd Fojo] HEFAHX vlE& 2 90% AT (Cha,
AUC0—-36h)
Parameter Ratio" 90% Cl
Crnax 1.0025 (0.9372, 1.0723)
AUC a5t 0.9531 (0.8670, 1.0478)

Table 3 ANOVA of PK parameters of alcohol. 9 ¢F Fof the] ALE W Fof

Ln(Cmax)
Source DF" ss? ms? F-stat P-value
Sequence 1 0.0006 0.0006 0.1892 0.6720
Sequence*ID 11 0.3754 0.0341 3.7647 0.0188
Form 1 <0.0001 <0.0001 0.0046 0.9407
Period 1 <0.0001 0.0479 5.2842 0.0421
Error 11 0.0997 0.0091
Ln(AUC.st)
Source DF SS MS F_stat P_value
Sequence 1 0.0289 0.0289 0.4889 0.4990
Sequence*ID 11 0.6501 0.0591 3.2905 0.0301
Form 1 0.0149 0.0149 0.8285 0.3822
Period 1 0.0530 0.0530 2.9534 0.1137
Error 11 0.1976 0.0180

K Degree of Freedom

2 Sum of Squares

3 Mean Square
2) kg3t L QrHy Wt AE
(1) °kF&3t A7t
2 AFE T nyANoZRE FET ALY R F 77 mg Fof o]Fo dm o] oF
Aokt mmatel Wrbat = Ak v1E, AE Fof gl SokEel vs) B8
28 FE pal AA R S 5¢ Bel FAE Eagod, ANEE B AbEd
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Group Group
17.50
— AHEL — AHZH

17.007
08 /'

16.507

06

16.00

15.50—

15.007

I I = ITJl=s

Fig 1. Cognitive Function's Stroop Test Result

Table 1. Stroop Test Result

placebo saponin
Mean = SD Mean = SD

Simple Test - time 12.05 = 204 11.88 + 2.35

Simple Test - error 19 £ 32 .08 = 18

Middle Test - time .12.86 = 241 1255 = 227

Middle Test - error A5 £ 24 23 £ 25

Interference Test - time 16.88 = 3.89 16.34 = 3.86

Interference Test - error T7 £ 80 42 = 57

WA Askg Avu, AU Fold Peke] 9ok Aol wa) o B £ AS sSagon],
27) Aol A Watd AEE o 2 Ao et v 24 2 BAH 0w foletAe S 4
el WeldlA] FAG AEle] pEHm glo] ALY Folr} %3 dac] Egol @ 5 ks AL
gog 5 gl dvdn @ & ok
@ A% 2 FA SHAY W P oulw
two—way repeated ANOVAE ©]-§3lo] Al Fo] oz} ek et Tho] =34 =37 Wl ¢
Aol7} lEAE AR Ad FAMOR o3 Aolg Holt WAL WATA otk thu, A4
HAENA flof el Hla] AL Fo] Hbo] & Aol 7ol o dAASH Haskes Ao

LFERS T

24 Ads ARy, AAEUS Fod uto] 9ok kel wle] A
Al W ERS sAdte A A
Qo4 1elze] W3} sfEo] Altke] Adss ALY Fol Aol
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Table 2.

saponin
Mean = SD

placebo
Mean = SD

75

g2+

g4
87
18

79

91 =

.80

131 =

92
.60

149 =
39 =

1.37 =
49 =

=F3(T=F)

46 £.63
19 =

Y4

o7 £

2 %5(01x] 24 2)

39

13
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09 =

05

02 =

02 =

28 =

20

a2 =

S3B(IA7HE)
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o)

saponin
Mean * SD

placebo
Mean * SD

48

31 £

.93

7 £

3.77 £ 3.29

5.08.49 £ 4.15

X
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X
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e
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Fig 3.
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=]

A 7]3] 3} Z (Nabertherm LG/SH, Germany)olA 550CelA 547 7 &te] P dHES 3
2 Akste] MEE R VERL

ZFAFEY EAHFR (n—Butanol Extract)

;

Mo fo -~

B

(5)

3]

o

(6)

AA SF 500 100mle FEZetaTe] Y5t FEIFEES 50m S JhEte] BE W2 Eol
5 FolH 70~80TE o 1A Y 5% vhe WA F ofustn AREel tae] ge =
S A& 23] MR ox = BEXSRES 10mz AHeta of @ ANS dtate] 250ml e Zy
Z1e] Bar = 20ml & 2 AGAIA FAsH T

XIS FE A4S vy FFoer 3 sFEdEAN KA T T HhEFHete] HEt
&S AAZ e a2 FFEY oHE 50mE ¥ FFYAINE B & Zo A 36CT=E 3087
7kEste] 2RI £ o H2E AAsH T

AFEL 105CAA 247 AAx3tm T dlA Ao Elel A 3083 28] FAE Do} thg Ao uje}
ZALE O S Tt

A2 (mg/g) = (A-B) /S

A BEX3 REE&SS 55 AX3 Fo =Tt~ FA(mg)

B: d&Foz &l Feh39] A (mg)

SEEE E R ST

il Ak Ak FEEo] UAnkARE 9 ALY BN Ayes 08 ¥ 139 2y
E1)
g A} A4k
FE (%) 12.1 6.8
3] E(%) 6.9 5.7
ZA (%) 1.7 1.5
Ze (%) 15.8 14.8
=3 (%) 67.8 75.9
FALEI (%) 6.7 9.8

*

WAk Fake] HAlwmAtel= 3 5 21E v £ 29 2o
¥2) HPLC =4

71 Waters HPLC/ALC—244

M7} A& | Lichrosorb NH2(Merck)
Z 4.6(i, d) X 200mm ZE1# 2~ ~€
R VA Aol = o] o 5} oA EYol EY/E/n—H e

(80/20/10)

& 1.0ml/min

IE &£ 0.5cm/min
HE7] RI, 8X
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60 9% °ll EH- 18.5 2.62 0.59 3.21

80%°l BH= 20.1 2.79 0.63 3.42

4ol BF2- 16.9 2.63 0.57 3.2
F7F &2l Aoz FE28vE A7 E, 20090 8E, 30% e, 40%° TS, 60% N E-E, 80%°l e,
ol e ®E o] TLCHE S ZAFsGl=H &4t 10gel s date FE5="2 AR Y-S we-s 10mle]
S3A1A 3l AAES we] AL <Fo] 9] A9 96.6ugldl olgrE o] mold s A Ut

3lo] 80% O EFL o A= 138.7ug o2 Haxo] @ala FFoekeo] A9 128.8ugl® Al Foju= A
of gl = Afxdle] ks HUR Fo|7] feiA = 1y A4 AFE T AAl = 80%olEE=

g o= daE vt wEkA T AN AFET AA Y @i 4] HF
80% ol¥r= A3t

_|N
w
i
ofo
=i
e e

. 40% 60% 80% e
= o et-2 o et o g2 o er&
Z AbEd
=y 96.6 115.4 123.4 138.7 128.8
FE=%(ug)
}— /\]—EJ:"]‘/J‘ = = = =
2xas (2o 0% 19% =7} 27% =7} 43.5% Z7} 33% =7}
o FH &g A FE2H AA
Aol AlEd AAY 98 9 AA XFSE e v AA FEHS Eosksta gl 4
ERH AIEUIS 22 AA FEsted o] HF 2 AA FEH AF 29SS o2y go] 13

— 32} 90°C 5HlSE 48A1%F
(2) 2t FEFES of=FHolHE ©]& 80TCdA &5t
(3) 5%FES 7lbrix® ith
(4) 1~37F & 552 °]&3 Ginsenoside Rgl+Rb1S 4 3c}
(5) WAL A7 EFTH 508 AlFH| w2},
o) AldA
(1) bi—polarized water (A 73}5)
—> 71lbrix &% 33g 5 & 66%
—> Ginsenoside Rgl+Rb1¢] 3 5.5 mg/g

=
— 22} 80C 5l 487\] it F=
=



(2) de—ionized water (& ©]2&)

—> 7lbrix ¥%E 32.9¢ 85 & 65.8%
—> Ginsenoside Rgl+Rb12] 3 5.98 mg/g
(3) F&F (H+ ol 43 )

—> 7lbrix %% 32.6g &5 & 65.2%
—> Ginsenoside Rgl+Rbl12] &+ 4.34 mg/g
(4) = (4 =2 8)

—> 7lbrix %% 31.4g 85 & 62.8%
—> Ginsenoside Rgl+Rb12] & 4.78 mg/g

TR Fg Rgl+Rbl ¥ & dinl SakE
AT 62.8% 4.78 mg/g -
EpY N 3.2%
e 66% 5.5 me/g = |
AR Rgl+Rbl 0.72 mg/g 1
ENEY 3% 1
g o]0 65.8.9% 5.98 m
i o 6/ Ral+Rbl 1.2 mg/g 1
e 2.4%
GG 65.2% 4.34 mg/g = al
Rgl+Rbl 0.44 mg/g |
0 A
" & 9o AF=F]
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rot
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kr
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o
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=
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= A= 8 b SoA & o]
°of gro] Awk el Hlsl 1.2mg/g <

Atz Ao grste S5 (AEYA) e A T 43 a9 Al JoM a5 4
3 =
[}

[}
aH A AR ARG HA AR BedE S5 ALT AAS f& &, el a2, &
A5 F&ske Uyl diE e 22 5% ¥ FF 48 34 A¥S Jdssin

1) 3HFE 53 5: 70C T4 S0 7o) 2 70Col A 48A17F 353 100TColl A 48A|1%F 3

=
2) gtejd s F3 = 0.2um Al TE 2 hejodl (50K cut—off(cross flow filter: stabilized
cellulose membrane (Sartorius), feed pressure 1.5bar, permeate rate:0.2um
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T a5E SFA7V] A% HHOE 80% ¢AE FE T4 Al tiEl, wE-=F Ikl = (B
—glucanase), FEr 1°]Z(pect1nase) & |) Al =7 o] = ( emlcellulase) "“%Eﬂolz(cellulase) olg}n] o]
Z(arabinase) 2 A Etd|o]=(xylanase) 5] HFH oz S0 AlolEehAl 9} ‘FFEAY 1E]al o]
FHA GAE A HEE Aol EH AN+ wEAN S 24 7‘1310}04 TAE ke A 5, AP AlE
= E3) Glucose Intake @ AMPK Western blot 23S R8sttt A3 Ay ANAALGEZ 584
A el ol Al XML S] Glucose Intake S7H=
S 9% HA4 g4h= dddE
D

ofs 10

n9L'

NIY Aol Holhn® AxE WEAY B
Vg RomE AF AREA FEAY AL
g

=
o
=

e

- -

AsoE8

Dt T
T

Rblo] S7t45 2894 9 a4381E F5 o] Wolxl= o7 HuFEa e, B 2dS £
A& ERls 2 A3 Rble S7HE G5 A4 AFEWS] A8 a9 9 g@estE F 5 9‘&} ayrt &
Aow o). ofLd YFE FTEE BFIE T A3 ¥ AAA AL FET)AS Ve
glenm g3 5 SAE Brdle $5% oA 2HOR ANRE FEohe] Azl
A AFEd P Abo] E 2} A + 37
Al =T R FEAFI(NE) Aol E2A(CY) el I+
(80% U472 F=5) AFEI(RG) Z2}9)(NE+CY)
] ¥FAE Glucose Intake
172 38 193 185
==
Rbl F Z71% 0 +0.084 —-2.856 -2.775
Y. 548 "ExA3sy o3t A& 9AE 2 g5 E F5 d3lE S AY
= Pl Abxd AlA o] &S EEldk &
]

A E o ko] 2 A AT Aol Bl ekl 15:913)

TFosto] M xS A AIEHA A8 zAS Tukgli= 250 A|ASHE
neuropeptide Y(NPY) 9] HHA=E 54 0}93\1:}, AT Eo] 47 T Wl 27 NS o] Lale] AlA}alE
9] paraventricular nucleus(PVN)3} lateral hypothalamic area(LHA)oA 218 ZXlo] #ojsl=

NPY9] o&S 43 Ay o3 .

PVNol| 4 2] NPY @&l thxatoll Hls] w2 AU (NE) Al ol 4FS, Aol EZAI(CY) Al
Z7he A3FS B9l o (Fig.1) txao] 104.58+1.98, NE—0.10] 94.13+3.05, NE—1*¢] 85.63+3.90,
CY—0.13%°] 106.50+2.00, CY—1+°] 109.13+£2.67% YEP}A FojdfFo] BE4= 7H4 A &S BT
CYo] NPY e izt vlal) S7F ¥a Fof=ko] BS55 57l o] A &o] Sristes dads ve
Ribdi=d

LHA®] A ¢] NPY 2+&d& thxtol] Hs) NET-& 7HAad
zo] 98.88+2.10, NE—0.1¢] 103.00+2.49, NE—1:-©
CY-1xfo] 110.75%£2.26% YEbsth CY 9] NPY 22 o
o] WETE Tt AFS B

o U
tlo

k

o,
rlo
olN

0;

, CYi2 S7te Aes B9l o (Fig. 2)
90.25+3.18, CY—0.1%°] 106.25+1.25,
ol vl oAl Stk o, Folvk

o

—_

BN

=1
NE group CY group
Control
0.1g/kg 1g/kg 0.1g/kg 1g/kg
PVN 104.58+1.98" 94.13+3.05% 85.63+3.90° 106.50+2.00" 109.1342.67"
LHA 93.88+2.10" 103.00+2.49™ 90.25+3.18% 106.25+1.25% 110.75+2.26¢

A: Control group, B: NE-0.1 group, C: NE—1 group, D: cy?-o0.1 group, E: CY—1 group.
U NPY: Neuropeptide Y.

2 PVN: Paraventricular nucleus.
Y NE: FRAY A
YCY: AbolEEbAl Az,



th NE &4 % CY &4 A w& Z AAxAtol=e] HPLC &4 ZAHA

1. NE 5% A AxAlol= F74=%] H]ald o] g
<H| AT ZHZ>
A =4} o) NE 5% )
1: control /3 A /% = %
sk (mg/g)
Rgl 0.488 0.474 -0.014 A
Re 0.415 0.409 —-0.006 A
Rf 0.299 0.383 0.084 =7} 128.1
Rbl 3.025 3.109 0.084 =7} 102.8
Re 0.948 0.949 0.001 =7} 100.1
Rg?2 0.62 0.614 —-0.006 A
Rhl 0.796 0.796 s gl
Rd 0.499 0.038 —0.461 R
F1 0.023 0.44 0.417 =7} 1913.0
F2 0.385 0.344 -0.041 A
Rg3 0.722 0.657 —-0.065 A
PPT 0.062 0.126 0.064 =7} 203.2
Rkl 1.713 1.527 -0.186 A
Rgb 1.049 0.959 —-0.09 A
com k 0.007 0 —-0.007 A
Rh2 0.029 0.015 -0.014 A
PPD 0.264 0.255 —-0.009 A
INEE=S NE 5% X2l
A2 ID:
e 0ls: 0006.RAW
24 A2k 2012-04-132 = 09:36:16
£ e 1. YL9120 UVD A
b IZ2nlETH
> AFE A1
ke EENE RT[ ] AA[mVss]  Fel[mV] &[]
1 Rgl 17.7700 194.8193 20.5495 24.3024
2 Rbl 30.6267 848.2954 74.1667 147.5051
A 1043.1147 94.7162 171.8076

Rgl+ Rbl = 3.98mg/g



300,00,

250.00)

200 .00

150,00

AU Imv]

100,00

5000,

0.00]

bt

0.0

0,00

15.00

20.00

2500

=0.00
AZHE]

=5.00

2. CY 5% A& A Aol =

Z4r5x) w0 g

=4

<H| Lt A= >
A =Afo) CY 5% »
B control AR | /R =3 %
S (mg/g)
Rgl 0.488 0.681 0.193 =7t 139.5
Re 0.415 0.345 —0.07 A
Rf 0.299 0.098 —0.201 i
Rbl 3.025 0.169 —2.856 A
Rc 0.948 0.19 —0.758 A
Rg2 0.62 0.024 —0.596 A
Rh1 0.796 0.888 0.092 =7t 111.6
Rd 0.499 2.801 2.302 =7t 561.3
F1 0.023 0.068 0.045 =7t 295.7
F2 0.385 0.45 0.065 =7t 116.9
Rg3 0.722 0.723 0.001 =7t 100.1
PPT 0.062 0.22 0.158 =7t 354.8
Rk1 1.713 1.701 —0.012 A
Rg5 1.049 0.987 —0.062 i




com k 0.007 0.044 0.037 =7} 628.6
Rh2 0.029 0.037 0.008 =7} 127.6
PPD 0.264 0.784 0.52 =7} 297.0
24 AR
AR E=N CY 5% A ¢
A= ID:
b/ R E=4 0004.RAW
A A7 2012—04—132.% 07:45:34
T3 Ad: 1. YL9120 UVD A
b IEnETY
200,00,
250.00 E
200.00 E
E 150,00 E
51 ;
Kl !
100,00 E
50.00 E
EI.EIEI-'--"i
o.o0 G.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 a0.00 550
AlZHE]
> HE A3
HE v Ao & RT[E] WA [mV*s] Eol[mV] =[]
1 Rgl 17.8500 234.6307 25.5618 29.2686
2 Rbl 30.7067 668.9478 62.8271 116.3194
A 903.5785 88.3889 145.5881

Rgl+ Rbl = 3.54mg/g

> ZE:NE £49 CY £40] o FAeZ Ha HPLC QA =Alo]E
Rbl o & NE 5442 BE 37k Aoz dsol, NE &
g FEATIE RO F9.

8 §F vl A, 489 By
2 AeTo) BroHE 35 9 4



2. NE £4 5% AT i3 54 H ANAE SA431% 54 A48 Z3 (Western Blot)

> AE:

A 7 55 A2 AYE A AP G AP AYLA NERL D) E2AAR Tl b
AetA @& AESREOTO W8l AMPK, Akts] Q437 3748 FARGT. ol FEAY Ta
Helw 2ol AR B7] AFEU ALAEE PHAA 0| 8T 4 AL E I, KAAUHA

_"
< A Zxd AEET (RG)AAE AktY QAT F71HE AT

RG
con. RG 150+ =3 pAMPK

[ | pAkt .

1004

e
50+
(——— B-actin . I

con Enzy

density

Enz
con. Enz 500

ekt =
-

B APk |
100+

— e B-actin l

con Enzy

2—5. AMAIE L1 cellddial, NE &4 554 AIAXE S43x =4 A8 47

AEZ:NE &4 0.1, 10 A &3 oA oA, X8 AR} glucose =71 A ZAHE RO = Hol, A
X Y29 glucose uptake’} F71E = AL & 5 Ao
> HF AE:



250-

200+

150+

100+

# ATE T3 584 R &

glucose

IR Con
S| 0.01
=01
o 1
2z 10

25 SS9 JTURMRE v 2o olodig rYade v 2k 80% oehE FEA FF £ &
o] ¢k 40% Z7}gt.
= 80% ol &=
Z AW FES 96.6 138.7
2 A XD FEa8 (EUv%) 0% 43.5% <7}t
f55E A2 7 ok 72X &4 5% FHH] UM &% FFH 580] 917 3VHE T U8
A, FEEBEEN bl (NE) A1 2] A
. aa FA AL T2AY(NE) * AR
(80% Ot7E &) N e
AWM X Glucos Intake F71% 172 38
P EATE BT 22 AFAEY AE9A 2 €35 5 g3 U5 EFY AE X A
3.
T 4 3
(dinsenocside Rgl 1.43 mg/g
(insenoside Rbl 8.84 mg/g
Ginsenoside Rg3(s) 372 mg/g
BT e S PN P
AR
1. eddx Tabese 1ge e 50mlel =t
2. 50ml A 5 Wy dHE o st A gE AREgo)
—547)7)

HPLC UV/Vis Detector

SunFire C18 3.5um 4.6X150mm Column



> A AL VI EAEY Y= B EF N Vel oA AR mE3 A3

Saponin T & QIgh =} o] &5l MX|= F3FS Yolr 7] flaf A W sk HARE A
st Ed BEe T Hiu IEY FE7F 300 mg/dl o]Ato]la 2A1ZHA L %7t 200 meg/dl o)Akl
S0 Y ow AEth B Ao theul o] T aAUFESE A T control 74
oA Ql Aol & Kol eFUTHFig. 12).

o oﬁ

~ 500~
% - ZL-N-C
£ 400- — ZL-N-S
§ -©- ZF-N-C
S 300+ -~ ZF-N-S
=)
S 2004
K]
(]
3 100
Q
)
l_ c L} L) L] L}

0 30 60 90 120

Time (min)

Figure 12. 4 group® &7 W @¥-s@AF B2l (ZL-N-C, ZL-N-S, ZF-N-C and ZF—-N-5)

mEba B4 54 JIFRAES 7S BAF AlAlCl vlE] EdskA @9 Ast 715l AsHAY R el
NAE YT UE Ao AFHA. AR T €3& AFHAR Q¥ =T ol § T PAE 9
S aolr 7] 8] AA S B U Gist AAE GEs) ? 5] Xr=F =7} 300 mg/dl o]Fo]a 2
Nz £27 F%7) 200 mg/dl 0] F$o] B oR Adstsd 3FA A AlZd Fo A AF
A3 =A4sgor), = ,]u]sl AdE HolX gt} F } A5k OAC, OAS T BEF 0Ce H|&}
o] T/ AFS g2l & F Ark(fig 2).

Ot AAEde] o7t dFE °16H AstE Wdsol S vA 33 F 2431 12084 #3
A 7o) oAl AL AT 5 A wEtA T4 G4 JMFRIHEC] €2 SE A AstE W
ANt 9IS viXE ALZ FAHAH.

=

ofr

EEE AE TR AT APl FAH AFL FNFORA FQ welo] AZ 73] Aol ok
o 2gae) 43S tF A AR scaleup ol Hg Al ol E3 Aol QoA B Fol7k 4 &

e A ZRbete] olF wesh] 9lste] Al i A Tl A §ste] HFa)
A
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=
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Fig 3. 270 < X3 7A} (IPGTT, intraperitonear glucose tolerance test)
1 gy AsH A (AUC, area under curve). AFEY Fo 3F (a,d), 65

(b,e), 8F (c,f)e IPGTTS} AUC.
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) AE 4

Wk, ezl 9 $F7] §5/357t 7} gk 2F WhgZA A

(1) &4k &4 @ 28 wkgFo] 100kg?] T4 F, v AZS 1,000 Lo 2%

(2) @4 4] : Neurozyme &4 T4 AxE% v 5% 54,

HES- 2% 50~60C, pH 5~7% %A

(3) EAa7krtsl] @ 48A1IZH(2) ¥ 7T2A1ZH(3Y) &)t 7hratal] AAlL 7hEitant-s-o] A4S 78]
st vz Air Vent5Foll W24E SA A 575 343

(4) e 22 @ AR E AFgste] W 4T, 5,000rpme & P4lEe] AA], HAF 2,
7], s Rt 3]

(5) gt} @ AT AE 10kd mweo $H9] o] 2 (Sartorius cross flow filter:stabilized cellulose
membrane, =A% e 1.5~2bar, 9 2%20C) o2 o3}, Fx=F 10kd o]sit 3]

2. 24 JleEs 2F 34 AE
1) 788l &4 Neurozymeo HEH ZA =Alo]|= Rb1EH Wl (2E 7M55a oA AA], pH6, &

= 507C, 48A]17F FeF AA] AE

F oju] F= A44)

Neurozyme 0.1%

Neurozyme 1%

Neurozyme 5%

Rb13tek 0.45mg/g 2.5 mg/g 3.1 mg/g
«QA R ste] AL AA F FEAE 7lbrix 2 FFF F TAAES ] Rbl FE 54
%33 WHE A9 H gkl
#19] A9E A RHE Neurozyme 5% & Wl A =Alo]= Rbl19] &&Fo] 3.1mg/g &2 7} som=
Neurozyme 5% & #HZ% &4 L= XA
2) B 7R A7 48A17H(2Y), 7T2A17H(3Y ) R 18]al pH FEEE WA AFo]= Rbl 9] 5 &
2 &A39. (Neurozymes == 5%)
7t &3l Al 2/ pH pH5 pH6 pH7
48hr 2.16 mg/g 2.52 mg/g 2.32 mg/g
7%hr 2.87 mg/g 2.94 mg/g 2.47 mg/g
& AASL s FAAXEY A A= Rbl 5 54

f1el A3E AHRH pHe, 72413 @4RsE] dS w ALkdo] b 95, mEka a4k R 15
FTA O Z= Neurozyme 5% pH 6, 7F5i3] A7 72417F (39)7F A&@sl= o] zA|w=Alo]= Rbl 9
TFE5E 7MY =5,

3) AE: gk AL AAA HE:E AXRE AT HE a4 B FALS U3 S



. b
ke . AR e% | AR Az | ZFRRs) pl
O 1=

T3 Neurozyme 5% 50C 72X 7}F 6
ol A% 37
1 B3 Az 299 dF a7]|2508C~100CE 249 BERAx7 =2 Ax
2. A Az F=NS AF 74 20psi, —80CE 3¥UzF 4 Ax
oy BE Ao R AREH T Qe Ax WHe R AAEe % Jrd wi Az gFe
SUsEE FEE ofA Y Ao]HE& A gloy AYA WA= T4 Az o] 9579
Hojurnz HF AF Ax A4S 54 1x 342 AAH

Qo] A3 Aol oA i Ak AA gte RFEF Ax T8-S s Aelskd o 2tk

A (Y 5571, 105C, 4A3 F5) > 24t > 94, o > FZ (de—ionized water, 100C, pH6) > &3}
(AL AA) > 5F > AS5A 473 (Neurozyme 5%) > 5% > AX (FF4A%, -80C)

5. A A3}
AR ALEG AA Y] Ak B aky] Al AlAle] ek Ad 2A4S ey o] skt

7}, BRAFE

he] mA ThrRd] AHEC] TS evaporatordl Al 7HSHES (60T, brix 50£5 7HA EF),
30C= ¥ pasterl 283t} G E A& 7HE 23 &8, 554, 3 R #3

S bk

1) 71=84d B7hd

0.5% & (20 m)< 1.0 N HCl =+ 1.0 N NaOH= pH 3.09l4 pH 8.02.& 7z}
blender (IKA labortechnik, T25B, Germany)® 10,000 rpmoll A 2%3F wukeic,
2AUYE 7 302%9] F9E S48t thy ALkl o) 71xF

=3

=

wl

R

o N

2
X% (foaming capacity)< -3F

Foaming capacity (%) = (Vol. after whip ping - Vol. before whipping ) (ml) <100

Vol. before whipping (ml)
Aol BAHE NS 20ColA 323 WA 5 Fu& SAsto] 7] EHEA (foam stability) & HH54]

(Vol. after standing - Vol. before whipping ) (ml) < 100

Foam stability (%) =
y (%) Vol. before whipping (ml)

2) AT 2 FeerdAd Hot Wy
G3AdS gate] 0.5% NS 1.0 N HCl = 1.0 N NaOH=Z pH 3.00|A4 pH 8.0°0.2 7}7} %=A3}
A, ZF 89 12 m¥ 4547|154 nlE blender (IKA labortechnik, T25B, Germany)® 12,000 rpmell



3te] 5 mle 0.1% sodium dodecyl sulfate &2 7}&ko] 500
A ARdA AAlEtglon, 7313745 (emulsifying activity

Q i
o o

index: EADS o}g] Axtao] o3
EAI (m?/g) = (2T xD)  (4.606 x A x D)

(¢ xCx10*) (¢ xCxLx10%)

<T: g%, D: X, ¢ oil £89] H3], C: F3FAAH EZEET dlde] of A 335 LY &
I o] >

3kt (emulsion stability)2 G384 $ Bl Anto g Zoj=&4 Age AZL

3) &= H FEETY FrF

40 mlo] SFol 2.5 gof UF A2dk &4 AAEd G47FrRaAES Wil ayt & 2 N HCIE AHE-she]
pHE 2.0 243 & A ¥9& 100 ml2 ZA3IAch 30ColA 2A12F wkate] 3000% gol| A 1083t
AA B2 Ete] #4 Whatman filter paper® o] 33dto] A& oz}l total nitrogenWS =AH3dto] o}
AxkAe] o5 &3l s SA AT

% Solubility = (TN¢TN;) X 100, (TNg: ]3N] total nitrogen, TNi: £ 2] total nitrogen)

an

FEE42 (moisture sorption)< 22 HA|AOJHE 22C=E A3} water adsorption isotherm=
TRk =, ZF Al AelH ol 500 mlo] EZ3gNS viete] Wil 1 go] Al=RE FAFA A Fol ZF gA]
Alolele] 64zt WAstAA wWd AT A5e] FAE SHsIe] HPF s FAE SAHUT

4) oﬂ%}x}/ﬂ J:]7}— t}‘j

TR 10 mlell 0.5 g0 T4 AFEd aA7EREAE SAE 7HE 89S 130-160T 2] 204 747} 5
1 A ZE 2ol A Zb Azbell mhE Abvle] o) WMskE SAgste] dbdAdS Wrlekgith

5) A9 A¥

Mg Al 71sd 5EAQ 71EA, F8kd, fElE 2 FESTEHY Fo ok b S FUEekSit
(D) 71¥¥A- 5 L 7|¥ekdA Hr Ax

0.5% €42 1.0 N HCl == 1.0 N NaOHE A}83}o] pH 3.0014 pH 8.00.2 7}z A 3 3 23y
Holl whg} 7| X3P 53 7 EIAAL S 72t HUeks

& AR Al olul slels st Fo) I EG 5o N EKAHE BAAE A3k (Fig. 1, B3Il A
ate] Ao 2zt Fololst Aelael 2A vstel TP SOt A EARY o 5% ROE L)
sor], /XY T L B9 2AE plZF AN FHOE MBS TP Y] BaT W
W, @elolabel s Al JEG el AR ek A4S WAtk NG FAA 24 B
FUPHIE A4S 7 EkAe] Frhek AR not
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pH 2.0 3.0 4.0 5.0 6.0 7.0 8.0
without
UF 99.8+ | 99.2%+ | 99.7+ | 98.7x | 98.56%f | 99.3%+ | 99.4%
.. 2.0 1.0 1.1 1.3 0.8 1.4 0.8
Solubility | treatment
with UF | 99.9+ | 99.4+ | 99.8+ | 99.3+ | 99.6+ | 99.8+ | 99.7+
treatment 1.0 1.5 2.1 1.4 0.6 0.7 0.6

Table. Effect of pH on solubility of red ginseng hydrolysate

M galEst e FA G2 ARRAE 249 FREFES S4F AT (Fig 3), SRR F
s Frnseol Foske YL nylovl, delos A 20 A delofs A 2
Hate] SEnelel ) Gebton, FRBAE 0608 A5 SRnrdel #43 SAHE AUS
B3tk Folol AR el @ aAE delojubd 2ol Mol ¥ SRR S wdl ulet AHFHE Ay
A R ARAR 3AAY GIE T F ot ad BEoR WEA FREFYe] Four A%
Al BAE 22U 2 Q7] o] dxE AeEoe] Bite FoE 7]&ofokdit}
120
100 —o— without UF treatment
—=7— with UF treatment
? 80
o
(o]
%, 60
s
B 40|
=
20 +
[] 1 1 1 1 1 1 1
02 03 04 05 086 07 08 049 1.0
Water activity
4) FTH%E H2E
NF AFS] A TRt vy FRSIEE e 2 AEAE SEl tEA 108S e E Ads
3
44 Axe et Pk
e 7 B El 7
T Gk
L 70 70 60 60
) g ) e
(Z2%) LF=ET 2t 15 20 10 5
A4 15 10 30 35
o B A B C
NEYE _
o A A B C
A5 Ak A—43 obFEt B-3% Fth, C-2§ mEolth D-1% vt

Meba o AE A4 e ged 2.



o . JJo
N BEoom o
o qml g B
Tl T W e %
&) 0 0
Mm T op v Aali~a
T TRy
A -~ A AJn N =
= i) _Eu — X
ok OO
T o < o Nd
o M O
z N bl de Moo gy
T o 2o £l
<0 ~ or WA
ﬂﬁ_ -~ = o MAﬁ = o wOR v S|lo | ml o e .
N ~ T FoMLowm® ) T 5 o
el el & = B NOXOE A = A = s
HENEIENES o o N o2 o o o - Arlo|o ] S w0
HEEERE i G T I Bw B e2gmoloE T OERSIS
= ) Gy N R ° op |7
M A SR N i o o
o on ) o B T &H i oy =8
) of = M A B w28 <« aF ©
g O e | ol
i < b T 1 © T | |E|w
m@ = S i T R o ol oy £} R | T
o o FFE CRE BIx| 8 |22 =] <] = W w2
HO 17F =2 mrm ._I i ‘WA ;oT B oﬁa :.L up N KR N HOIN E% H,o <
o 2| o [P 53 N il my . n| Nd il e e | == Xa B
MU‘_,A W) |zo T T T A _dﬂﬂrﬂoﬁaﬂﬂﬂ e | ol M«a.,oﬂvﬁ,ﬂul
| || || T %0 % %o o B o - T[es N i
= |- e N e M TH o O T ] o | e | " | ~ |
| of T g 2 A =R AP % ||
& N PR Wow | [ ] R i e
o woris o 2 N T o] T || 7o) A1 | B %0 | RN = e =
R T o BT oy | T = |° i 4
7K oF oy X - N =B m N In _lo o il 17ro XH T b _i
> Ch g © G T e [T & 7o
an By ﬂwrﬂaoz o T |2 _
TR T I BT = o T~ - ) [
2oy X ol B oy Moo o] o = T o <
R ut D# il :.L Oﬁ ~y ‘mir‘._ BL a ~o LE»O 100 ._ﬂw‘_ Et
T T S B S ) T = Ko A
.~ T o TE ofo ,aﬂﬂl_glmﬂﬂf 80 \)M.I_.Uo ;ﬂn_vu(\ < ot \),m
T oo R O B e ol @ = = _




Ae AAE Axsty] fsids 22 o a2 Ae FA7E T Sxss Wl i, oy
HPow Az F o] FHS FaEdrt Te= Yol Utk
=% FHE T3] =rFsE A5 FEACl AU 4ol BoHe AAL Btk
A 2a vherEde S AAdl v ma FEAde] wxonE B adE ST A5 Al
wfp- o e, wheba el AbEd ARl EA S 54 Vs dHer AYsta 1 5 -
PAFe] ZEAE T e FUARE HUME § Aol S5tk k= AS BT TAH LR dhofofk It
o e AAZE flal et T2 2FHokA ntadlger Al o

6. AAF A2}

7h A4 ALET A AL AJAEF A

12k = A3 Ads BEuz A& 7lee] e g it AAxd AAEA T4 a4 TherEdlE
HHE AAREe R A FsHi T

—
N
e
of,
)
&
e
i
ofy
f
1
2
N
off
o
P~
rlr
1
e
iy
)
1P
faic]
W
o

FOAR WEATEY BERY H2 Ao} Aol L7k VR, A3 FEE Bu, AugEels v

3 A =W A A
LA E g &Y
2. AERE  NEABAE



B o
AR o) g u] & BoE S
A3 AL (FAY) L= T
Al 100 % R I R CRLI=E ]
AR Ele] = SCP-20 25 Al SAL $1A8 7 GRLINE ! s
G R IEle]= DNF-10 14 Al &A] 93} (F)vfel &= A B
Hh g Q1AL B gk 14 A A S8 (F)npel ey A s
2} A} 8 2] o] oFE oA A (7)o}l vl E] ol =4k
=AY 1 A A S8 (F)npeldy A s
7kEA Yo}l A oF(HCA) 9 A FE o] FEAA (=)ol v ol AT
L-7t=24H" 12 23 o) oFE oA A (7)o}l vl E] v Ak
A9 F&55E 2o 2 XA A3 o1 1% B
= 5 oAl 9147} (F)FA 2 Es
g3 2 5 2] o) oFE oA A (F)FA = Z =2k
H ERY C 5 2 3 9] OF3E- ok A () o}o] vl E] Z 4k

= dx7lel war Az
2} AAL  gdk o]Ed EQE 58 ARSI
) 2% xR
I S x4 S 81
AFd 1Y 23], 13]0] 13X e 613¥H B3 3 AF

glold sl ), WE(
g * 30%, 60X, 90
180g*14, 360g*1H
DA EOR ARSRTL
10. F571% : Axd 23 24709 (22)

3z
=
X

oo

. 1kg3, 20kgi*E

ok kel i
)

geldl), ] (Hx Foldah)







o))

59

2012

__&
=
0 Q m*)
J
o o
Iy =
—— T L
'~ [al 0 N
wl | AW __
~ W
< a
C i
RE |9 N
= 3
~
o g
% o
m ®°
me —
—~ ~
% .Eo
,ml ~ s
o e ™
— (i e ®E | =
= ol G N
™
ﬂo ~
I} Oﬁc
e | hw |m| |
B o ri .rwmu
X Gige
&@— Hm B oy
E.,.P ‘l_x L.o L.o
® | T i —
BOGEA] © @Ht S 8 S
zel

—_—

0

AN
B

\.mo

o

;OO
—
T —
c=y
- )
— %
—
<
ol
2
T
= oy
—_ K
K \olL
W 5
N ﬁﬁ
wTE
\)Al =
B
. NR
uo ™
Bl "
LS
L, T
;01_ ‘Dr
Nz oF
=0 o 7o
i
- o5 Mﬁ )
— T e
17_A| ﬂ ﬂvﬂ_ E.G
0 — 5
BOX 0 o
TR —
7z O |
T T
ﬁ&% Ao
2R ORCO B
jang
NN




T A= Stk st A 7]l H/AES 71 e A
9= 1 1
2d A} 1 1

1) =AS=ds 28 Ix
7}. 2012 Pacific Rim College of Psychiatry
October 25 (Thu) - 27 (Sat), 2012
the Sheraton Grande Walkerhill, Seoul, Korea
“Enzymatic treated Saponin of Korea red ginseng suppresses Appetite in Dietary and
Genetic—induced Obesity Rats.”
t}. Keystone Symposia Neurogenesis (J7)
February 3 — February 8, 2013
Santa Fe Community Convention Center, Santa Fe, New Mexico
“The Effect of Chronic Ethanol Intake on Type 2 Diabetes Mellitus — The Effect of BDNF on
Alcohol and Diabetes—"
2) SCI journal ©l submission <] — e.g. Diabetes, Obesity =
“Fermented Saponins of Korean Red Ginseng ameliorates High Fat Diet— induced Obesity

through the attenuation of Appetite.”

Fermented Saponins of Korean Red Ginseng ameliorates High Fat Diet-

induced Obesity through the attenuation of Appetite.
Seul-Gi Lirnl,Soo—JeongKirnl,Su—Mianakl,Won—HoKirnz’Dai—JinKirnIT

Department of Psychiatry, Seoul St. Mary’s Hospital, The Catholic University of Korea College of
Medicine, Seoul, Korea;
*DivisionofMetabolicDiseases,CenterforBiomedicalSciecnes,NationalInstituteofHealth,#1 870songSaengmy

eong2-ro,0Osong-eup,Cheongwon-gun,Chungbuk,363-951,Korea

Comresponding author: Dai-Jin Kim

Department of Psychiatry, Seoul St. Mary’s Hospital, The Catholic University of Korea College of
Medicine, 222 Banpo-daero, Seocho-gu, Seoul 137-701, Korea

E-mail: kdj922@catholic.ac.kr

Running title: Anorectic Effects of Enzymatic treated Saponin of Korea red ginseng in High Fat
Diet-induced Obese Rats




ABSTRACT

The aim of this study was to investigate whether fermented red ginseng saponin (FRGS), which is
improved ginsenoside biological activity through commercial enzymes, could be a better tolerated
anti-obesity drug expanding the understanding of peripheral signals and CNS pathways involved in
the regulation of adiposity to treat obesity. The effects of intraperitoneal administration of FRGS
(200mg/kg. i.p) for 4weeks on body weight, food intake, fat contents, blood biochemical
components and hormones in high fat diet (HFD)-induced obese were assessed. We also examined
the effects of FRGS on leptin in white adipose tissue and, leptin receptors (OB-Ra, OB-Rb),
neuropeptide Y (NPY), agouti related peptide (AgRP) and proopiomelanocortin (POMC) gene
expression in the hypothalamus of brain. Chronic FRGS administration significantly reduced body
weight, total food intake, and fat weight in HFD group. Additionally, a reduction in adipocyte size
of the epididymal adipose tissue was observed in the FRGS-administrated HFD group (HF-FRGS).
The level of serum leptin increased and adiponectin decreased in HF-CS. Similarly, FRGS treatment
inhibited leptin gene expression increased in mesenteric fat tissue of HFD group and attenuated the
decrease of leptin receptors, OB-Ra and OB-Rb, expression in hypothalamus. As well, FRGS
significantly decreased the gene expression of NPY or AgRP increased and POMC decreased in the
hypothalamus of HFD groups. Taken together, our results suggest that FRGS may exert anti-obesity
activity through modulation of peripheral and central appetite-regulating signals. And also, FRGS

may be a potential benefit for dietary cure of obesity.

Keywords: Fermented Red Saponin of Korea red ginseng, leptin, OB-Ra, OB-Rb, neuropeptide Y,
agouti related peptide (AgRP), proopiomelanocortin (POMC)
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