CK

BALANCE

M 70| A u}e
CK BALANCE POWER

2 ANS= 6t AU JELZ BHEHA NS ALICE 28 SIS Ao J|&E Y HE
|=0] Ct=U HI6HH =AID| HEELICEH
= s WE ISE s ALICH ASL0 B X E5ES oiF=AlJ| BHELICE

0 e
“\\\\\n\\\un

\l\\l\ll‘ \lﬂ"nv

\ \l,\‘\‘\l!\m!,)‘\ll
Ny RN

\\\v\v‘\ n \l‘\
5

BﬁBGZEECu(‘CCC
f(\tff(f




St= Lot

RS

gl

10
i

0
JJ
H

=
i

=0l

Ho| oI'Z-K =0 =

|
=

1.

410

<

(S

gl

0
i

0
]
H

B
il

3. 17 I541=0] opdl

(S
gl

10
[

Jd
L

gAlel A

=
—

HILE CF

6. CIH= &

S LS| HTSHs HA|

b

AR} CHE FAK}O| A

—
=s=rCE 4

i1

A
=

(¢
ol

P
1]

0
4
[

Al E) (MR 2020 4. 7] [E S Hla7246%, 2020.4.7., 25717

o

"B Al2E Ui 288 K22 2% e W AAE SH + Slsuch

GCOOP | GCOOP PRODUCT SHOW



CK

BALANCE

,:ccc(ccCCC(CCCCfc
o cee
cccv‘c\(((CK

ALANC

d(l((((( POW

MZ|O| HH A gl
CK Balance POWER

1. MAIOl &eAA THR Key Point

AW

W o=
e
an
0




H MEBT ZHO2 ML 2482 =0 M7l 0|

WA Ol E1A I} Key Point

m
W]
=)
[3 )
i
]
0 .
M m
ar| | RO
0 oF
|
K] o
E Kl
sl | M
< g
i
| |®
| |
or ||
o |°X
®| | =
oJ 160
o Dk
HiO ior
o




NE=FA

JENISAIS
X 6ea (30g, IR E+L))

+ 22 2 ot QNS EEFL 100%

EEEES = _ ccccc‘fcc

+ogFE L g2 19 18], 18 200mg &
(1832 5~78 U450 EFotHR)
JIS0 et LHEL 2 S0l 40 EHdE E&LICH ' (((((((CC(CCCCCC"
i (cu‘c((\cﬁxfff’é’f&
HF Al =2 ALE . ‘ .
1.0 E(GLISH, EHHSDIA) 22 Al S50 ZOAFAAID cccecceeeet
2.2HS X2 SO0IHU LA 2I| MEQ AR QAR AEt 5 85 5HAAIL. ;‘f;‘fﬁ“‘“f'
3.2 ME S2 Moo M2t OIS S LEHY 4 YOL A 201 = M5 5HAAIS. B,;;Qg?::‘}uegc
3. OlAF ALY A Al &2 =C51D 219 AFENSHAID| BERILICH CCEEEEEE
4. QEI|E0| IVE MES H25HX OHIAIR
5 S5| 6K 0I5t DHAEZGHK YE2 Z=0|5HAIAIQ
6. N T= &5 Al IR Qo AR 2124 UOL| =9/5HAI0] BILICH
7. QEJ|810| FE NZS HH5IK OAAIR
“OIA 29| OHAlI AXIE, J|FY, EHR0I0 et
Qk2tO| QFYl &F L M2O| XIO0|1DJF UE £ USLICH
2 X = HSO0IL| CHAIGIAI LD EF BIAAIL.



Ol
Jim
0

. CK Balance 1} §gst X}0| -

. CK Balance I} S8t X10|

. CK Balance CK &1}
. MAHO| e A T

CK,CY &&

- Ot0l =& CHE

g

( KN (( powsn f(ff(f( .

(CCECCEeCCeeeet

-;ccccééFEGtcccccccé

i (((C((\(@%S@gee%ﬂ 4




350 -
AISC K 548 I
300 21 ng/mL
250
200
150
100
50
—-
—

0 4 8 12 16 20 24

Pharmacokinetic comparison of ginsenoside metabolite IH-901 from
fermented and non-fermented ginseng in healthy Korean volunteers
(2X) "Journal of Ethnopharmacology”

Volume 139, Issue 2, 31 January 2012, Pages 664-667
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Thirteen-week oral toxicity study of fermented ginseng, GBCK25, in
Sprague-Dawley rats
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Jeong Ho Hwang *, Dong Ho Woo ® Dong Gyu Shin®, Jeong Hun Seo, Young-Su Yang®
Su-Cheol Han®

# Jeonbuk Branch Institute, Korea Institute of Toxicology, Jeollabuk-Do, 56212, Republic of Korea
® Research Center for Convergence Toxicology, Korea Institute of Toxicology, 141 Gajeong-ro, Yuseong-gu, Daejeon, 34114, South Korea
© Research & Development Center of GENERAL BIO Co., Ltd, 254, Yongtusan-ro, Songdong-myeon, Namwon City, Jeollabuk-Do, 55793, Republic of Korea
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Thirteen-week oral toxicity study of fermented ginseng, GBCK25, in Sparague-Dawley rats.
Regulatory Toxicology and Pharmacology, 2020; 118, 104812
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B GP125 HEGP500 DBPlacebo
GP125 group  GP500 group Placebo o~ o fo gl

(n=24) (n=23) group (n=25) value® value® value* 5
ALT (IU/1)
Visit 1 56,17+18,61 57.83£20.48 53.60+19,11 0
Visit 3 54,50+23,23 53,22+21,04 53,12+23,34 -

Change value -1,67+23,38 -461x16,08 -0,48+13,93 0831 0346 0,726

gamma-GT (1U/1)

o-valug" 0,730 0,183 0.865
Gamma-GT (IU/1)
-10
Vislt 1 79.71£57.47 | 8B9.52+67.60 67.60+52.55
Visit 3 66.21+42.56 | 85.61+62.25 70.84+67.05

4
A

Change value | -13.50+£20.95 | -3.81+2532 3.24+2415 | 0.036 0.322 0.0985

p-valug" 0.038 0.466 0.508

Values are presented as meanSD
"Analyzed by paired #test, Analyzed by independent rtest (difference bstween
changs value, GP125 group vs Placebo group), *Analyzed by Independent /~tsst

(difference between change value, GP500 group vs Placebo group), “Analyzed by one- Ga mma- GT I‘I <:> O'” A—I
way ANOVA (difference between change value, GP125 vs GP500 vs Placebo group)
"GP 125 group: SIAEBEY 125 mg 2. GP 500 mg group: SIAEEEY 500 mg = CHH| 2H)|= A

EX: HUEHOIR 24 R “QAMASAUSSO AMESAE “(HSUHSDHA AHE)
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Fermented ginseng, GBCK25, ameliorates steatosis and inflammation m
in nonalcoholic steatohepatitis model e F TNF-q 1L-6 IL-1p
_ 14 15
s = g 13
Naeun Choi “*, Jong Won Kim ““, Hyeneui Jeong ', Dong Gue Shin 2 Jeong Hun Seo 2 H 3 3
Jong Hoon Kim ', Chae Woong Lim ', Kang Min Han ***, Bumseok Kim "~ £ H £ ?
z z 5
'Hi?:qfe(y Research Institute and laboratory of Rrthology (BE21 Phes Program), College of Veterinary Medicne, Chonbuk Mational University, lksan, ; .; é 15
Republic of Korea E 5 z
*Research & Development Center of GENERAL BIO Co., Lid, Namwan City, Jeolabuk-Do, Republic of Korea = = N
* Department of Pathology, Dongguk University Tsan Hospital, Goyang, Republic of Korea - = E
= z >
] = - Z 05
= k- E
pum— — T7- ] P =
| or=2 A T| YD} S X Ol AF IH Z : :
ART S
=2 =2 O O O L OO O NC Cot  CKO3  CK04  CKOS Ne Cot  CKO3  CKO4  CKOS NC Cost  CKO3 CK04  CKOS
Arn'dlzhimry.' Background: Nonalcoholic steatohepatitis (NASH) is one of the chronic inflammatory liver diseases and a LPS lug/ml LPS 1ug/ml LPS 1ug/ml
m[ﬂ }J;L{i‘ifr leading cause of advanced liver fibrosis, cirrhosis, and hepatocel lular carcinoma. The main purpose of this
I mn 1. ‘orm i i +
27 September 2017 study was to clarify the effects of GECK25 fermented by Saccharomyces servazzii GE-07 and pectinase, on G TNF-a IL-6 [L-lp

MASH s vertty e 1
Methods: Six-wk-old male mice were fed either a normal diet (ND)or a Western diet (WD) for 12 wks to
induce NASH. Each group was orally administered with vehicle or GBCK25 once daily at a dose of 10 mg/
kg, 20 mg/kg, 100 mg'kg, 200 mg/kg, or 400 mgfkg during that me. The effects of GBCK25 on cellular
damage and inflammation were determined by in vitro experiments.

Results: Histopathologic analysis and hepatic/serum bicchemical levels revealed that WD-fed mice

Accepted 13 October 2017
Muzailable online 21 October 2017

2
&

Keywords:
oompound K
cytochrome P450 ZE1

e
&

ginseng showed severe steatosis and liver injury compared to ND-fed mice. Such lesions were significantly -
mice decreased in the livers of WD-fed mice with GBCK25 administration. Consistently, mRNA expression
nomaleoholic steatohepatitis levels of NASH-related inflammatory-, fibrogenic-, and lipid metabolism-rel ated genes were decreased in

&

the livers of WD-fed mice administered with GBCK25 compared to WD-fed mice. Western blot analysis
revealed decreased protein levels of cytochrome P450 2E1 (CYPF2E1) with concomitantly reduced acti-

Relative mRNA expression
Relative mRNA expression

=

vation of c-Jun N-terminal kinase (JNK) in the livers of WD-fed mice administered with GBCK25. Also, i . : § . i . . <
NC C CK03 CKD4 CKDS N K03 CK0. CK03 NC Cont CK03 CK04 CKOS

decreased cellular damage and inflammation were observed in alpha mouse liver 12 (AML12) cells and - = Lt £ s =

RAW264.7 cells, respectively. LPS lug/ml LPS lugml LPS 1ug/ml

Conclusion: Administration of GBCK25 ameliorates NASH severity through the modulation of CYP2E1

and its associated JNK-mediated cellular damage. GBCK25 could be a potentially effective prophylactic =

Leat L a2 s tabolicdi ncludi MNASH K E j U O F —r /\_|
4 ‘ : -

@ 2017 The Korean Society of Ginseng, Published by Elsevier Korea LLC. This is an open access article =2 =2 o

under the CC BY-NC-ND license (http:/fcreativecommons.org/licenses (by-nc-nd/4.0/). A O E O I D |_ A E ;I_
— o

EH : MUEHI0IL SCI =& Fermented ginseng,GBCK25,ameliorates steatosis and inflammation in nonalcoholic steatohepatitis model
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GP125 group GPE0O0 group Flacebo fo o= o
(n=24) (n=23) group (n=25) value® value® value” 8- ns
I
hs—CRP (mg/I) ns
Visit 1 2.39+4. 84 1.81+4.02 1.32+1.57 ‘g 6
Visit 3 0.88x1.02 1.28+1.34 2.83x5,12 bl
o 4-
Change value |-1,51%4.20 -0.,62%+4.29 1.561+4.64 0.021 0,106 0,053 E
]
p —value" 0.082 0.483 0.117 E 2-
Values are presented as meantSD
']aﬁ\nalyzed by paired i~test, Ejl:’1\.r1a|3.'zwad by Independent itest (difference between
change wvalue, GP125 group vs Placebo group), E'JJ»DA.na‘Ij..fze.r:i by independent /~~test

0
(ditference between change value, GP500 group vs Placebo group), “Analyzed by one- GBCK25 125 {l.ﬂW) Placebo GBCK25 500 (High)

way ANOVA (difference between change value, GP125 vs GP500 vs Placebo group)
"GP 125 group: QIR ESEE 125 mg =2, GP 500 mg group: RIMREEER 500 mg =2

S5= ALY JE 12 A2 L

GBCK125 =S 0N =2 &

=X : HUHEH0IL SCl =&
A 12-week, randomized, double-blind study to evaluate the efficacy and safety of liver function after using fermented ginseng powder (GBCK25). Food and Nutrition 2020, 64:1-11
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1.CK 21t - IIzZ Jid 1t

GP500 group Placebo o o- o-

(n=23) group (n=25) wvalue® wvaiue® value*
HoE OIZC
Visit 1 29.61£8.72 23.60+7.92
Visit 3 27.30£7.05 24,04+8.06
Change value -2.30+5.46° 0.44%6.92% 0.287 01356 0.034
o —valua’ 0,055 0,753
EauEE J=2

Wisit 1 25 13+4 05 22 24+5 65

MBS N & 2 &&A Hl=Et

SctAl2x Uil |2otH HE S

4EE NES

Vigit 1 21,3014 .36 17.12£4.75

Visit 3 20.52+£3.87 180241413

Change valus -0.78x4,16 1.82+4.20 0,351 0.030 0,123
o =valyg" 0.376 0,032

=2E

Vigit 1 76.04+£15.35 | 63.16+£16.16

Misit 3 71.35%+13 72 54 568415 B8

Change value | —4,70+9.21 1.52+13,20 0,674 0,067 0,061
o =valua' 0.023 0,570

£X : HHEHI0I2 SCl =&

A 12-week, randomized, double-blind study to evaluate the efficacy and safety

of liver function after using fermented ginseng powder (GBCK25). Food and Nutrition 2020, 64:1-11
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Research note T 80
=
: : : : ;
Fermented ginseng, GBCK25, ameliorates hemodynamic function on @Cmm S
experimentally induced myocardial injury £
5
. . . . . E 40
Adithan Aravinthan ', Paulrayer Antonisamy ', Bumseok Kim ', Nam Soo Kim :
Dong Gyu Shin?, Jeong Hun Seo?, Jong-Hoon Kim "* g
1 Cnﬂege gf Veterinary Medirine Rinsnferv Research Insriture Chanhuk National Iniversiry Iksan Knren
% Research Cente
(@) /\ | :l MAAF © C 0
G B C K — OI- TT L o 30 60 90
N L S8 AlAKXA IE The period of reperfusion
ARTICL oI-OH j|c> 9'—1 =206 M o:|D|' Time (min)
Article history: In the present study, we investigated whether treatment with GBCK25 facilitated the recovery of he- Effects of 200 mg/kg and 400 mg/kg GBCK2S on left ventricle systolic pressure (LVSP),
:ece?"z ?”Rt‘a}’ i:“rﬁ modynamic parameters, left ventricle systolic pressure, left ventricular developed pressure, and elec-
eceived In Revised form trocardiographic changes. GBCK25 significantly prevented the decrease in hemodynamic parameters and — | A=
ﬁ cj:;{:?:fjuly 2016 ameliorated the electrocardiographic abnormality. These results indicate that GBCK25 has distinct car- G B C K /él 2}:_' j |' LVS P ( },l’ /&! Al =T 5

dioprotective effects in rat heart.

Copyright © 2016, The Korean Society of Ginseng, Published by Elsevier. This is an open access article X ) O X O E = j |_ Al j:' r== ke
Keywords: under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd [4.0/). T 7T L (—

cardiac hemodynamics = |
& AIZ

EXd : NUHEH0IL SCl =&

Fermented ginseng, GBCK25, ameliorates hemodynamic function on experimentally induced myocardial injury. J Ginseng Res 40 (2016) 462e465

Available online 15 July 2016
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Technical note

CrossMark

GBCK25, fermented ginseng, attenuates cardiac dysfunction in high fat @
diet-induced obese mice

Judith Sharmila ', Adithan Aravinthan ', Dong Gue Shin?, Jeong Hun Seo?, Bumseok Kim ',
Nam Soo Kim ', Chang-Won Kang ', Jong-Hoon Kim "*

iimﬂ = a2l 220 200

= 2Es W2l Uet 238

Article history: The fermentation of medicinal herbs facilitated by microbes is assumed to exert promising therapeutic
Received 24 April 2017 efficacy on the absorption, bioavailability, and pharmacological effects by speeding up the making or
Acceped 12 May 2017 conversion of active constituents into their metabolites. We examined the cardioprotective potential of
Available online 17 May 2017 fermented ginseng, GBCK25, against high-fat diet (HFD)-induced metabolic and functional illnesses as

follow: Eh’ Hal «n«lumc cuchas-placty =H Mararc al i nfl-mdu and OrEIn
Keywords: eights, and echocardlographlc studies. The results exhibited that body weights were mgmfcantly

fermented ginseng r¢duced and the gain of different organ weights were partly eased by GBCK25 treatment. Echocardi-

hemodynamics - 5 ) '
high?g{ diet opraphy results proposed the amelioration of heart function through normalized levels of left ventricle
obesity systolic pressure, ejection fraction, and fractional shortening. These outcomes deliver straight confir-
protection mjation that GBCK25 could be a potential nutraceutical source for the relief of HFD-induced obesity

mjediated cardiac dysfunctions.
© 2017 The Korean Society of Ginseng, Published by Elsevier Korea LLC. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org|licenses/by-nc-nd /4.0/).
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Fermented ginseng, GBCK25, ameliorates hemodynamic function on experimentally induced myocardial injury. J Ginseng Res 40 (2016) 462e465
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21 H} 0| 2AS THA RAAEES 25610 st2k)l CY &S FE e
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EEEET] 2021.07.29 [ zne=™ | 2021.08.05
EREEE us B3 %08
NEgS 2 2t
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&A= AOIS .
Coﬁwound Y 20.35 ma/g

NS ZAR:0IXI SOIT} 25, B

Hl

DAIZAHEH (&2, Q‘Uk ﬁ[[]-—i—E?ﬂW 51 93 mg/g

=L} Z|C CK &+
- CK(AIH2E #|0]) 50mg 0] -

compound K

Enecel 20.35mglg

compound Y

- CY(Z{TH2.= 240]) 20mg Of
(CK: 1gZt 45mg~55mg=S AH| 732
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ProtoPanaxaTriol (PPT) type ginsenoside

R20, ¢
PPD T O h
!
2 J\s/
R'O/ﬁ‘a

ProtoPanaxaDiol (PPD) type ginsenoside
Ginsenoside R;(C-3) R,(C-20)

Rb1 Gle(2—1)Glc Glc(6—1)Glc

Rb2 Glc(2—1)Glc Glc(6—1)Arap

Rc Glc(2—1)Glc Glc(6—1)Araf

Rd Glc(2—1)Glc Glc
Compound O Glc Gle(6—1)Arap
Compound Y H Glc(6—1)Arap

F2 Glc Glec

Rg3 Gle(2—1)Glc .

Rh2 Glc H
Compound K H Glc

Aglycon-PPD H H

Ginsenoside Ri(C-3) R,(C-20)
Re Gle(2—1)Rha Glc
Rf Glc(2—1)Glc H
Rg1 Glc Glc
Rg2 Glc(2—1)Rha G
Rh1 Glc G
F1 H Glc
Aglycon-PPT H H
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350 AUC; plasma concentration versus time curve from 0 h to the last measureable concentration
AmecKESgHD .
max Maximum plasma concentration
=2 ng/mL
300 T s time required to reach maximum plasma concentration
250
Table 1
200 Pharmacokinetic (PK) parameters of IH-901 in plasma from healthy Korean
volunteers.
150
PK parameter Fermented ginseng Non-fermented ginseng
100 (mean +5.D) (mean £ 5.D)
50 AUC: (ngh/mL) 2083.00 £+ 524.68 134.05 £+ 63.10
Cmax (Ng/mL) 325.00 + 91.97 13.88 + 7.24
> | Tmax () 329 + 1.00 12.04 + 4.96

(£X) Pharmacokinetic comparison of ginsenoside metabolite IH-901 from Fermented and non-fermented ginseng in healthy Korean volunteers
"Journal of Ethnopharmacology"Volume 139, Issue 2, 31 January 2012, Pages 664-667
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Appearance of Compound K, a Major Metabolite of Ginsenoside Rb, by
Intestinal Bacteria, in Rat Plasma after Oral Administration
—Measurement of Compound K by Enzyme Immunoassay—

Teruaki Akao,* Matao Kanaoka, and Kyoichi Kosasti

Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceutical University, 2630 Sugitani, Toyama 9300194,
Japan. - Received July 17, 1997; accepted December 10, 1997

Enzyme immunoassay (EIA) for the determination of compound K (C-K), a major metabolite of ginsenoside
Rb, (G-Rb,) from Panax ginseng root by intestinal bacterial flora, was explored. Bovine serum albumin (BSA)
was coupled to the C-26 position on the unsaturated side chain of C-K. f-b-Galactosidase was introduced at the
C-26 position of the saturated side chain. Antiserum, obtained by immunization of rabbits with C-K-BSA conju-
gate, possesed high affinity and specificity toward C-K. The EIA for C-K by the double antibody method was es-
tahhshed in the range of 0.1—100 ngltube

C-K was rapldly absorbed fmm the gastromtestmal tract after the admm;stratmn, then slowly decreased On tI1e
other hand, C-K appeared late and was retained for a long period of time in the plasma after the administration
of G-Rb,, which itself is hardly absorbed.

Key words - compound K; ginsenoside Rb,; enzyme immunoassay; absorption; rat plasma; Panax ginseng
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Fig. 3. Plasma C-K Concentration after Oral Administration of G-Rb, to Rats
G-Rb, was orally administered at a dose of 200 mg/kg to rats (#=3 at cach point).
Each value represents the mean+S.D. (vertical bar).
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Ginseng Intestinal Bacterial Metabolite IH901 as a
New Anti-metastatic Agent

Hideo Hasegawa'’, Jong-Hwan Sung’ and Jae-Doo Huh’ I H 90 1 (% -U'I' —|—= c K) OI /\H _‘x—l 0'“ kl
'Itto Institute of Life Science Research, Happy World Inc., 3-13-8 Shiraitodai, Fuchu-shi, Tokyo 183, *Department

of Pathogenic Biochemistry, Research Institute for Wakan-yaku, Toyama Medical & Pharmaceutical University,
2630 Sugitani, Toyama 930-01, Japan, *Central Research Institute, I HWA Co., Ltd,, 437, Suteak-dong, Guri-shi,
Kyonggi-do, Korea

oo
02
&

Ol A) & &

(Received July 1, 1997)

Anti-metastatic activities of IH901, an intestinal bacterial metabolic derivative formed from
Ginseng fiol saponins, was d | in vitro and in vive. Under in vitro con- 1uu
ditions, IH901 inhibited the migration of bovine aortic endothelial cells 25 times stronger than
suramin and suppressed the invasion of HT1080 human fibrosarcoma cells into reconstituted
basement membrane components of Matrigel 1000 times stronger than RGDS peptide. IH901
also showed inhibitory effect on type-IV collagenase secretion from HT1080 cells and platelet
i When the anti ic activity of IH301 was evaluated in comparison with
that of 5-FU using a spontaneous lung metastatic model of Lewis lung carcinoma, the ad-
ministration of IH901 (10 mg/kg p. 0. to umor-bearing mice led to a significant decrease in
lung metastasis (43% of untreated controll, which was slightly more efiective than that ob- 80
tained with 5-FU (56% of control). Thus, IH301 seems ta exhibit its anti-metastatic activity
partly through the inhibition of tumor invasion which results from the blockade of type IV col-
lagenase secretion and also through anti-platelet and anti-angiogenic activities.

Key words : Ginseng saponin, Intestinal bacterial ite 1H901, is, M
Invasion, Type IV-collagenase, Platelet aggregation

60

INTRODUCTION 1983; Liotta et al, 1983). Among these steps, the in-
vasion is the most characteristic process, control of
Currently there is great interest in means for pre- which is likely to provide a new strategy for metas-

vention of cancer metaslasis, in order to improve the tasis ion, and some comp such as RGDS
prognosis of cancer metastasis. Cancer metastasis de-  peptide (Saiki et al, 1989a), bestatin (Talmadge et alf,
velops by multiple and sequential steps: step 1, 1986) and batimastat (Wang et af, 1994) have been LI'U

release of tumor cells from the primary site; step 2, tu-  so far examined for anti-metastatic activity. It is desir-
mor cell invasion of surrounding tissues and vascular  able that the type of agents used for long term anti-
or lymphatic circulation; step 3, transit in the cir- metastasis therapy avoid their possible adverse side ef-
culation; step 4, arrest of the circulating tumor cells  fects. From this view point, our attention was focused
in the microvasucular of target organs; step 5, extra-  on the components of medicinal plants having a long
wvasation from circulation; step 6, growth at apparent-  history of their use in folklore medicine.

ly selective sites which are distant from the original IH901  [20-C1B-D-glucopyranosyl-20(8)-protopanaxa- 20
tumor site. Few cells in the primary tumor can com-  diol] is a major intestinal bacterial metabolite formed
plete all these steps necessary to achieve metastasis. from Ginseng (the root of Panax ginseng C. A. Mevyer,
During the sequential steps of metastasis, metastasiz-  Araliaceae) protopanaxadiol saponins (Hasegawa er al.,
ing tumor cells encounter various host cells (platelet,  1996) and has been shown to possess some phar-
lymphocytes or endothelial cells) and/or extracellular  macological activities such as the inhibition of glucose
matrix and basement membrane components (fibronec-  uptake by tumor cells and the reversal of multidrug-
tin and laminin} (Fidler, 1984; Nicolson, 1987; Hart, resistance in bacteria and tumor cells (Hasegawa e al.,

1994; 1995a; 1995b). In the course of searching for new —|
Correspondence 1o: Jae-Doo Huh Ph D., Central Research In- ?:;i'(f;"m‘::nizemsja'sginﬁ';q%ﬁﬁ:rﬁe t:‘vfg:; jff::- CON-E?AL l‘so"l:-EU . :L"EPJ:
itute, IL HWA Co., Ltd., 437, Suteak-dong, Guri-shi, Kyong- , , -
e, o edons Tt Byons hibit anti-angiogenic and metastatic activities in vitro. (qd |_) (q’ n-|-01) ( d I'TE—K)

Compound K2| &4 (M0[F )= =0l MO|9HAad=2
Bl W ot A CH A4 0l H S AZE(LLC cells)E =A A 242 =2 (control) 1t 5-
FUE S0 &t &2, 12l compound K(IH901)E &

2dAH AIZ2H0| Nt = =22 & M2 (colonies)=
AYE| LOF OIRAE E£26HK 22 Control 22| 43%
SIE LIEFLHRALCH
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Inhibitory Effect of Ginsenoside Rb1 and Compound K on NO and

. . 35 _
Prostaglandin E2 Biosyntheses of RAW264.7 Cells Induced by
. . w0 L Compound K
Lipopolysaccharide
Eun-Kyung Park,” Yong-Wook Sui,* Hae-Ung Lee,“ Sung-Soo Kiv,” Young-Churl Leg,” 3 25 r
Boo-Yong Leg,” and Dong-Hyun Kmv*¢ g Ed 20 L
aCollege of Pharmacy, Kyung Hee University; 1, Hoegi, Dongdaemun-ku, Seoul 130-701, Korea: and °Korea Food T E
Research Institute; San 46-1, Baekhyun, Bundang-Ku, Seoungnam-Shi 463-420, Korea. = 2 15
Received August 25, 2004; accepted December 2, 2004 g £
bt 10
In this study, the antiinflammatory activities of ginsenoside Rb1, which is a main constituent of the root of jo
Panax ginseng (Araliaceae), and of its metabolite compound K, as produced by human intestinal bacteria, on 5 I Gi ide Rb1
lipopolysaccharide (LPS)-induced RAW264.7 cells were investigated. Compound K potently inhibited the pro- Insenosiae
duction of NO and prostaglandin E2 in LPS-induced RAW 264.7 cells, with IC;, values of 0.012 and 0.004 mw, o u u 0
respectively. Compound K also reduced the expression levels of the inducible NO synthase (iNOS) and COX-2 0 10 20 30

proteins and inhibited the activation of NF-KkB, a nuclear transcription factor. Compound K inhibited the NO
level produced by iNOS enzyme activity in a cell-free system, but did not inhibit COX-1 and 2 activities. When
ginsenoside Rb1 was orally administered to rats, compound K, but not ginsenoside Rb1, were exereted in their
urine. These findings suggest that ginsenoside Rb1 can be transformed to compound K by infestinal bacteria, Fig. 5. Urinary Excretion of Accumulated Compound K (#) and Ginsenoside Rb1 (M) after
and Cﬂmpound K may be effective against inflammation. Oral Administration of Ginsenoside Rb1 in the Rats (n=3)

The period after Administration(h)

Key words ginseng; compound K; COX-2; inducible NO synthase (iNOS); inflammation
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Pharmacological and Physiological Effects of Ginseng &34 —a— Normal
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For centuries, ginseng has been a high value herb in the Far Eastern countries.
Recently, many clinical trials using ginseng have been underaken in the Westem
countries, well as the East Asia. In this paper, we summarized the diverse
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have been isolated and novel s inue 10 be identified from various ginsengs. (B
chcmly. an acidic polysaccharide named ginsan has h«nvmrl.urf! from ginseng, which O 8’2
activates natural killer cells and T-cells, and further contributes its effectivencss in the re)
prevention and herapy of cancer. Although there is a wealth of evidences —_— 3 ﬁ 3
suggesting that ginseng is uscful for the of several di a great deal of _ge : -
vital researches remains to be solved as human clinical trials, ginseng's effectivencss at -
molecular levels and the standardization of ginseng extract
Key Words: Ginseng, Diabetes, Cancer, Hypertension &
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1. 21835 St
Compound K= carbon tetrachloride (CClI)2 | & & ICR OIRAUA AtstA BHY 2F

FRAFOZ LLAANZLZEM 2t2S SHE UEIWHACHT). E£8t tert-butyl hydroperoxide (£BHP)Z S && 28 &4 0t2

s
I
U

A0l 213

S

.
r

PAIEZ DAL HSHMEEES Mot 2S00 ASTRE ALTE] levelS
A0 st Compound K £H= & 7A€l

ginsenoside Rb,2Ct AST & ALT BIIE SUHELZ AH[GIUCH2). el Kim S(2009)2 HF0 A= Compound KIt CIXl 2HAAIEZ=FQl HepG, MZUH M AMP-

activated protein kinase (AMPK) 2435 Soll AIZMYH 234 K& X! SREBP1c2t PPAR-a2| £ S ANE2ZM 2t NEFHS ZAAZCHD BO6HACH3)

=X : (1) Li W, Zhang M, Zheng YN, Li J, Wang YP, Wang YJ, Gu J, Jin Y, Wang H, Chen L. Sailase preparation of ginsenoside M1 from protopanaxadiol-type ginsenoside and their protective effects

against CCl4-induced chronic hepatotoxicity in mice. Molecules. 2011. 16: 10093-10103.
(2) Lee HU, Bae EA, Han MJ, Kim NJ, Kim DH. Hepatoprotective effect of ginsenoside Rb1 and compound K on tert-butyl hydroperoxide-induced liver injury. Liver Int. 2005. 25: 1069-1073.
(3) Kim DY, Yuan HD, Chung IK, Chung SH. Compound K, Intestinal metabolite of ginsenoside, attenuates hepatic lipid accumulation via AMPK activation in human hepatoma cells. J2009. 57(4).

2. AI¥ES &
AZ SE-THAE &4 024 220 Compound K EHECZM SIE-THAFE = H3M FINE A AMBA2H, phosphoinositide 3-kinase (PI3K)2 A 1t protein kinase

==y =)

B (Akt) & endotheliar nitric oxide synthase (eNOS)2| ClIAISIE Soll 225 SIE LIEFUHACH £ S ASHZ0A Ca2+0ll 2d o)1 AES DIE2E2I0r BFS

AHSl= S UALCH.

ZX: Tsutsumi YM, Tsutsumi R, Mawatari K, Nakaya Y, Kinoshita M, Tanaka K, Oshita S. Compound K, a metabolite of ginsenosides, induces cardiac protection mediated nitric oxide via Akt/PI3K

pathway. Life Sci. 2011. 88: 725-729.

3. &A% S
substance P & histamine S22 JtHAEEE FEAZ 0tR22A 2L UHA Compound K= A2 SHOIHASSE oA SU)E LEHHA D, A2 S S22 0| 2o SItE

L& g2 Futds AMote SUE 2RULCH

ZX :.Shin YW, Kim DH. Antipruritic effect of ginsenoside Rb1 and compound K in scratching behavior mouse models. J Pharmacol Sci. 2005. 99: 83-88.
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4. | ZEdE S5 23 02 51t

Ol Ml Ot Ml X (microglial cell)2l 2 d3st=E = &0 2S0l O

o
.‘

A 010l ECh Compound KE HESH & 28 24
LM 208 20 IoH & 46% ZAAZA2H OIMIOtWAHIEZS Rod A= ELXNGHE RESHUCHT0].

=X : Park JS, Shin JA, Jung JS, Hyun JW, Van Le TK, Kim DH, Park EM, Kim HS. Anti-inflammatory mechanism of compound K in activated microglia and its neuroprotective effect on experimental

rr
-

stroke in mice. J Pharmacol Exp Ther. 2012

5.8% Mol 21

Streptozotocindt D XZHA0E2 REE H2E8 ZaY DRA(CR mice)E A LZ compoudn KO 42 016 21, 2H0A YaMEY 23 RAXCI PEPCKS
G6Pasel| &S o8 ZHECZM Lo & 244 SUE LIEHUHA D), ANLEP2AMEQ 3T3-L1 MIZW A Compound K= s QE&HOZ & E42 SR

0

ZZ20I AMPKS PIBK &1 ZZE E4HSIANZ2Z2M 218 RAF SUE LIEFUL AJACH?2).
=X : (1) Li W, Zhang M, Gu J, Meng ZJ, Zhao LC, Zheng YN, Chen L, Yang GL. Hypoglycemic effect of protopanaxadiol-type ginsenosides and compound K on Type 2 diabetes mice induced by high-
fat diet combining with streptozotocin via suppression of hepatic gluconeogenesis. Fitoterapia. 2012. 83: 192-198.

(2) Huang YC, Lin CY, Huang SF, Lin HC, Chang WL, Chang TC. Effect and mechanism of ginsenosides CK and Rg1 on stimulation of glucose uptake in 3T3-L1 adipocytes. J Agric Food Chem. 2010. 58:
6039-6047

Compound K& M=% (25, 100 ug/mL)HIA LS =221 ascorbic acid2t butylated hydroxyanisole 2Ct 245t X2 W4tSH Xl S S LEIURUCH, sEAEXoZ gReEs St
MBS EOIGHAUCEH L& 23§t 1,1-diphenyl-2-picrylhydrazyl (DPPH), hydroxyl, superoxide, 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical & HS& LIEt
LI =8t StaSth s &olot AT
ZX : Lee NJ, Lee JW, Sung JH, Lee YJ, Kang JK. In vitro antioxidant properties of a ginseng intestinal metabolite H-901. Lab Anim Res. 2011. 27(3): 227-234
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CK HIE S 53
7. 8% 51
1) IR

0
110

Compound K& TPAZ =& DIRA Ao SL=E sEAEHCZ ANoIUCH, S5 2d AL COX-22 & p
HE = A3 S0l= COX-2 UCHE S 0t NF-kB 43t J180] 2804 otH &l =01 Compound K= IkB-a2| Cl4ts Mol MBS Sot0H Ol=2 LMAIZ2ZMN SASUE
LHEHLH RACHT5]. B16-BL6 Ot A2l AL SME N0 CHet Compound K M2lE Soll s& € A2t &HOZ SESN = 2820 pM)et SA = A Mot L, 40
UM =& Xl = 24A12F OILHOIl XDt (apoptotic) M AtZE S R EOIRALH 6t =Y SME QI B16-BL6 MEZFE 0/E6H A& 0llAd= Compound K X el0l 2/6H cyclin
dependant kinase 2 HIH[Q! p27KP1o] Y& E SIIAIZ L, c-Myc®t cyclin D,2 Z& 2 2 HSI0H G1 ©H MEFIIAME 75U CH

=X : Wakabayashi C, Murakami K, Hasegawa H, Murata J, Saiki I. An intestinal bacterial metabolite of ginseng protopanaxadiol saponins has the abiltiy to induce apoptosis in tumor cells. Biochem
Biophys Res Commun. 1998. 246: 725-730.

rostaglandin E22| d& Sat AHMAIZACH & &

Nt
0z 0

2) wEy
OIXl S NIE=QI HL-6001 CHoll compound K= 55 & A2 EROZ MESAAXM L KIHALE (apoptosis) & EH(1Cs,: 14 uM)S LIEFYU 2 M, 0IE2E2| 0t
L HE AE =M AEE NOIAE Z22 222 HAHE AZE HF AXSS SHAIZCH 20 XHAISI, caspase-3, -8 & -9 & &3t AN, OIE2E2|0t MEZY &2 A4
, NIL& £ cytochrome c2 Smac/DIABLOS| & &, OIE2E2|0t HE E Bid2t Bax2 &%, 112l 1) anti-apoptotic =R & Bcl-2 & Bel-xL 2 &2 A M GHRACHT)

S2et HL-60 MZE=E 0188t &£ [HE A0 M Compound K= anti-apoptotic 8 & Bcl-20ll= &S 0IXIK Z2HA NMEZEZ 0|E2E2|0t cycochrome cE &
2l Al2112 caspase-32 4356t AJt AFE 2 R TSHRACH?R).

ot QIXl SHE™E MIEF=Q1 U370 CiEt Compound KE X2lE Soll p212 &3S SIIE S8 cyclin-Cdk S M2 &#&E AN £ G, ZH NZEFI|IHME S&t
apoptosisE ST CZM AE S4 AN LS LIELH S &QI6HUCH3)

ZX : (1) Cho SH, Chung KS, Choi JH, Kim DH, Lee KT. Compound K, a metabilite of ginseng saponin, induces apoptosis via caspase-8-dependent pathway in HL-60 human leukemia cells. BMC
Cancer. 2009. 9: 449

(2) Lee SJ, Ko WG, Kim JH, Sung JH, Moon CK, Lee BH. Induction of apoptosis by a novel intestinal metabolite of ginseng saponin via cytochrome c-mediated activation of caspase-3 protease.
Biochem Pharmacol. 2000. : 677-685.

(3) Kang KA, Kim YW, Kim SU, Chae S, Koh YS, Kim HS, Choo MK, Kim DH, Hyun JW. G1 phase arrest of the cell cycle by a ginseng metabolite, compound K, in U937 human monocytic leukemia cells.
Arch Pharm Res. 2005. 28(6): 685-690.

3) B4

Compound K& 882 Xl =3 MZEZ(ARH-77, HS-SULTAN, IM-9, MC/CAR, NCI-H929, U266, KMS-11, KMS-18) 250l CHolt s& & AlZ+2] ~ =
= LIEHLHRUCE £361 KMS-11 A2 E 018 & &0l A= fibroblst growth factor receptor 3 2l mRNA 28 S 2AAID|1, SY REXS CHMA Y& T AR AIZ 22 M
TIIMEE R EoHRULCH

£ X : Choi HH, Jong HS, Park JH, Choi S, Lee JW, Kim TY, Otsuki T, Namba M, Bang YJ. A novel ginseng saponin metabolite induces apoptosis and down-regulates fibroblast growth factor receptor 3
in myeloma cells. Int J Oncol. 2003. 23: 1087-1093.
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(4) 2+et

Compound K= &4 Sprague-Dawley SHE0IM Z2I8H 2FAI Z O
d3tE HH NIAIEE | ot ATHT).

Eot Ml 2+ MIXE Q! SMMC77210l THoll Compound K= s&= & AlZ2F 2IE&H SAIAN 242 LEHHALD, HEFI] GO/GT1 SHH S X2t &N sE=2EH
©Z cytochrome ¢, p53 & Bax2 Z&E SIIAIZ2M, pro-caspase-91lt pro-caspase-32] =0l Z caspase-91t caspase-3E S HSIAIZ2ZM AHIE Xt}

MEE |5 GtUCH?2).

£ X : (1) Oh SH, Lee BH. A ginseng saponin metabolite-induced apoptosis in HepG2 cells involves a mitochondria-mediated pathway and its downstream caspase-8 activation and Bid

cleavage. Toxicol Appl Pharmacol. 2004. 194: 221-229.
(2) Ming YL, Song G, Chen LH, Zheng ZZ, Chen ZY, Ouyang GL, Tong QX. Anti-proliferation and apoptosis induced bya novel intestinal metabolite of ginseng saponin in human

hepatocellular carcinoma cells. Cell Biol Int. 2007. 31: 1265-1273.

rr

=4

o

SOIK AU2L 2t HIEZFQl HepG2 MIXE0IA = caspase-32t caspase-8 &

OIXl = NIEZ= MCF-70 Compound KE X222 M &4 AAFS(ROS)2 M4, COX-21t Prostaglandin E22| & ZAE Sall AIJL AIZ2E R & 6t
QULCH L5 AMPK ZE S Sofl COX-2 €82 A RNote XIt A2 E | =6t= AMPK-COX-2 signalingES ZZ0ol({ XtJt A2 E REoHRALL
£X :Kim AD, Kang KA, Zhang R, Lim CM, Kim HS, Kim DH, Jeon YJ, Lee CH, Park J, Chang WY, Hyun JW. Ginseng saponin metabolite induces apoptosis in MCF-7 breast cancer cells
through the modulation of AMP-activated protein kinase. Environ Toxicol Pharmacol. 2010. 30: 134-140.

(6) HE &0l

C57BL/6 Ot A0 F0lA H S (Lewis Lung Carcinoma)= Llot =Atot0 &OIAIZI LEUHM S 22 A =, L fHE &8st 21, Compound K
Mel20lAME primary S A& 0= &S 0IXIA ZUA2LUL, &0l HH =0 HE MES0H A= placebo 20 & 25% =2 R2AFQ SME UHEHHALCE
£ X : Hasegawa H, Uchiyama M. Antimetastatic efficacy of orally administered ginsenoside Rb1 in dependence on intestinal bacterial hydrolyzing potential and significance of
treatment with an active bacterial metabolite. Planta Med. 1998. 64: 696-700.
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AB(25-35)-Induced Memory Impairment, Axonal Atrophy, and Synaptic Loss are Ameliorated by M1, A Metabolite of Protopanaxadiol-Type Saponins
Chihiro Tohda1, Noriaki Matsumoto1, Kun Zou 1, Meselhy R Meselhy1 and Katsuko Komatsu*,1,2 Neuropsychopharmacology (2004) 29, 860-868
RS : AB(25-35)2 REAIZ!I IS EO, SMBII(MNBHE), AIEA(NBEHER) =401 M1 (BI2EAH0N)0 QA WA E.
2% : FES HA2=Z AB(25-35)E FAIOIH Z=ol0IHE S REAZ! TS 2la ALZH Rb11 M1 2 SEAIZI 20 HY ZE 2 =0t0IH
Z S0t3. Rb1dt M1E 22 HOl FH = 1828 XO0I1JF H2 A=, Ol= Rb10| ZUHHUA HAEIH M122 HEE O 4= E L3 I0| T

0
o o
o
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American ginseng suppresses Western diet promoted tumorigenesis in model of inflammation-associated colon cancer: role of EGFR
Urszula Dougherty1, Reba Mustafi1, Yunwei Wang1, Mark W Musch1, Chong-Zhi Wang?2, Vani J Konda1,

Anirudh Kulkarni1, John Hart3, Glyn Dawson4, Karen E Kim1, Chun-Su Yuan2, Eugene B Chang1 and Marc Bissonnette1* Dougherty et al.
BMC Complementary and Alternative Medicine 2011, 11:111

H=: 03040 SS28 UEY Z20AH A4 AS2COZ 0" S22 E AME
Qot: QIAAEY F AMECSH0ID LIRS HRA S0 Ol8 HEW SYFAES MAAIZ.

Ol B2U0IA BI2=3012 st 8E2s S0 (2

Antipruritic Effect of Ginsenoside Rb1 and Compound K in Scratching Behavior Mouse Models Yong-Wook Shin1 and Dong-Hyun Kim J Pharmacol Sci 99, 83 — 88
(2005)

H=: 3= 852 20l F 220 A Rb11t Compound K| &2k S 1t
29 : 7 Fofet AULEEA0[2 Rb10| OLED S22 st iS85 SUHE (VldSS= Sl A FE= 8). Tt = R0l 2t 2h IR 4=
UOIS Rb1E O 3 S0 A= A2 U 014=0 2ol FL2=3012 HEEHN HEEHI| 2.
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Antitumor promotional effects of a novel intestinal bacterial metabolite (IH-901) derived from the protopanaxadiol-type ginsenosides in mouse skin.

Ji-Yoon Leel, Jun-Wan Shin1,* Kyung-Soo Chun1, Kwang-Kyun Park2, Won-Yoon Chung?2, Yung-Jue Bang3, Jong-Hwan Sung4 and Young-Joon Surh1

Carcinogenesis vol.26 no.2 pp.359--367, 2005
N= : PPDEIY ZAIAIOIEZRH 2HSUHE MZ2 HE 2HHICIOF CHAF =2 (IH-901)8] 2 IR0 AH2 & &
o : ZIMWBEHOIJI COX-22 £BES MAES2ZMN & SUE L2E. 0

0

Antiallergic activity of ginseng and its ginsenosides

Min-Kyung MK Choo, Eun-Kyung EK Park, Myung Joo MJ Han, Dong-Hyun DH Kim Planta Med 69(6):518-22 (2003)
M= : QlaH OIAALIE LI Stk K| St

29 : Compound KJt &&eiXl St US. 0|X2 BIWRBEH0IJE AIZEUE QHEFAID|= HEE ol A2 2FH JI&E.

Protective effect of fermented red ginseng on a transient focal ichemic rats Eun-Ah Bae, Yang-Jin hyun, Min-Kyung Choo, Jin Kyung Oh, Jong hoon Ryu,
and Dong-Hyun Kim Arch Pharm Res Vol 27, No 11, 1136-1140, 2004
M= :E8ddES0 Uit 2= E&9 Bt

29 : MAHI-O0IME Compound K2 Rh2Jt JIEHELHES2Z It UXle A= Esotl & A et

rov
gin

&N

i
it

Snailase Preparation of Ginsenoside M1 from Protopanaxadiol-Type Ginsenoside and Their Protective Effects Against CCl4-Induced Chronic Hepatotoxicity in Mice

Wei Li, Ming Zhang, Yi-Nan Zheng, Jing Li, Ying-Ping Wang, Yun-Jing Wang, Jian Gu, Ying Jin, Hui Wang , and Li Chen Molecules 2011, 16, 10093-10103

KIS : PPDHE AIZLH O Z2H Snailase(AUIZEtAHl S4)0 26l MEE DA AOIE M1(BIH2EAHI0)2F QA2 AFSSHEAN| 2o SHEH X Fo Bhe 2ES A0 T

2581

FEUHS Snallase(AHI%'E )=
2)

A XlZ) Compound KZ BIEAIZ. 0IRE 0|8 212N 2HEES S M6HI HEAIZR2H,
HSMELCAREM(L 4SS s) 2

IEX g
td =S SIOHAIA. Ol ZI2E3010t &t AEAL JHE Soll 24t2S g1t JbhsE A 20,

o

tOII

o
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Hepatoprotective effect of ginsenoside Rb1 and compound K on tert-butyl hydroperoxide-induced liver injury.

Hae-Ung Leel, Eun-Ah Bae1, Myung Joo Han2, Nam-Jae Kim3, Dong-Hyun Kim1,4 Article first published online:

14 JUL 2005 DOI: 10.1111/).1478-3231.2005.01068.x Liver International Volume 25, Issue 5, pages 1069-1073, October 2005
M= : ElI-2E0l0IE2HEA0IZ=02fo] SHSUHA 2F &40 et & A= AH0IE Rb11t Compound K2l 2t 2551t

2% : ZUHUAM 2HS0HX= M- AMOIE ZBIL2E3H01D1 2 242 258 = US.

Rb10| Ott! ZI2E 010t EI-SESIOIEZHEAMOIEM o SHSHE MEZSH0 Ciol & i,

i

IHE.

o
fol

A Ginsenoside Metabolite, 20-O-B-D-Glucopyranosyl-20(S)-protopanaxadiol, Triggers Apoptosis in Activated Rat Hepatic Stellate Cells via Caspase-3 Activation
Eun-Jeon Park1, Yu-Zhe Zhao1, Jaebaek Kim2, Dong Hwan Sohn1 Planta Med 2006; 72(13): 1250-1253

HS: TASAOIE THAFS, 20-0O-B8-D-Glucopyranosyl-20(S)-protopanaxadiol(Z 2 =3 0]), 0] ItALIOIK-3 SAEH S Soll 431E Fe 2t SAMIZ Al
HS ELSCHL
29 ZMEAOII ZAERES HAASES ol AHHAAEY HHHOI HZAIZ0 St JUS. 0l= FLALIOINI-3 242 L2 Sdl 0IFHE.

Ginseng saponin metabolite suppresses phorbol ester-induced matrix metalloproteinase-9 expression through inhibition of activator protein-1
and mitogen-activated protein kinase signaling pathways in human astroglioma cells. Jung SH, Woo MS,

Kim SY, Kim WK, Hyun JW, Kim EJ, Kim DH, Kim HS. Int J Cancer. 2006 Jan 15;118(2):490-7.

29 : ZW2EIHOIIL HIESY HE d&S AHot=0 XIzM=2 BEE = UL
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Compound K2| & & &
Park EK, Shin YW, Lee HU, Kim SS, Lee YC, Lee BY, Kim DH. Inhibitory effect of ginsenoside Rb1 and compound K on NO and prostaglandin
E2 biosyntheses of RAW264.7 cells induced by lipopolysaccharide. Biol Pharm Bull. 2005 28:652-6.

Compound K2 =4 =& 0l st 2H&E S
Lee HU, Bae EA, Han MJ, Kim NJ, Kim DH. Hepatoprotective effect of ginsenoside Rb1 and compound K on tert-butyl hydroperoxide-induced liver injury.
Liver Int. 2005 25:1069-73.

Compound K9 2t /& X &8
Park EJ, Zhao YZ, Kim J, Sohn DH. A ginsenoside metabolite, 20-O-b-D-glucopyranosyl-20(S)-protopanaxadiol,
triggers apoptosis in activated rat hepatic stellate cells via caspase-3 activation. Planta Med. 2006 72:1250-3.

Compound K2 5 Z4| AR

Jung SH, Woo MS, Kim SY, Kim WK, Hyun JW, Kim EJ, Kim DH, Kim HS. Ginseng saponin metabolite suppresses phorbol ester-induced matrix metalloproteinase-9
expression through inhibition of activator protein-1 and mitogen-activated protein kinase signaling pathways in human astroglioma cells. Int J Cancer.

2006 118:490-7. Lee JY, Shin JW, Chun KS, Park KK, Chung WY, Bang YJ, Sung JH, Surh YJ. Antitumor promotional effects of a novel intestinal bacterial

metabolite (IH-901) derived from the protopanaxadiol-type ginsenosides in mouse skin. Carcinogenesis. 2005 26:359-67.

Compound K2| &4tet &E
Bae EA, Hyun YJ, Choo MK, Oh JK, Ryu JH, Kim DH. Protective effect of fermented red ginseng on a transient focal ischemic rats. Arch Pharm Res. 2004 36-40.

Compound K2| &g 2I| &&
Choo MK, Park EK, Han MJ, Kim DH. Antiallergic activity of ginseng and its ginsenosides. Planta Med. 2003 69:518-22.

Compound K| ¢ BEEH HE(Z=6I0/HE S)
Tohda C, Matsumoto N, Zou K, Meselhy MR, Komatsu K. Ab(25-35)-induced memory impairment, axonal atrophy, and synaptic loss are ameliorated by M1,
A metabolite of protopanaxadiol-type saponins. Neuropsychopharmacology. 2004 29:860-8.

Compound K2 I| £ £35

Shin YW, Kim DH. Antipruritic effect of ginsenoside Rb1 and compound K in scratching behavior mouse models. J Pharmacol Sci. 2005 99:83-8

Shin YW, Bae EA, Kim SS, Lee YC, Kim DH. Effect of ginsenoside Rb1 and compound K in chronic oxazolone-induced mouse dermatitis.Int Immunopharmacol. 2005
5:1183-91.
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