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Abstract: Ginsenoside Rgl is one of the main active components of ginseng with various pharmacological
activities including anti-inflammatory, anti-oxidation, anti-aging, anti-tumor and anti-apoptosis. Ginsenoside
Rgl plays a protective role in multiple tissues and organs, which shows the multiple targeting properties of
the pharmacological effects. Recently, a number of studies have demonstrated that ginsenoside Rgl has a
protective role in the liver due to its multiple pharmacological effects. In chemical liver injury models, or
in other liver injury models, ginsenoside Rgl can alleviate liver necrosis induced by oxidative stress and inflam-
mation. This article provides a review of the recent studies on the efficacy of ginsenoside Rgl in the treatment

of various liver damage and the molecular mechanism.
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U PE R AR B R BS E, S AU 40 A e A 4L 4
wew o EN, WA VEZ TR ),
A — S B AE AR o AL S5 1) b B 2
rh & IR R AR 7 AR D9 IR U5 008 1) AT RIORN 2 4 1
RIT, O &2 RE. AS B Rol A W& MR
PHER, 7T RLME IR P50 S T bt
I, SRk, LU 4 NS R1F Rgl £ £ #
JHF U 453 00 A 28 R - 2 A4 A A 28 v 1 245 B FH 3 AT
oo RHAS B Rol 7E& Pl 45 AU £F4E4L
B e i R4 F K o T AL — 253 .
1 AZEH Rol WLEYRIESFHRTRGFIRT T4
WAREIER
11 GERMRGIERE

A 2 TR I G ok B ™ B, T RO 3 3
SRR 2 RS VR AR 07 FF - TRRS T i
% (alcoholic hepatitis, AH) . AT A# 1L 5 45 96 5 0,
MM T NS KERE, Mg e
WREEWLR Th s, JHE CRER AR 5, 7 A K
O I A AR, 5] R AR R T B AL, B
HELPEZ . R, oA RS SR
A, T R — R R, Hear gl R Re B A
L%, LBERWEAIZIETETIREZ B (lipopoly-
saccharide, LPS) /3 [ 4R A~ “IRAT R [PIFE
B, INEE A MR IRAE . H AT A 9 RS 5 BN
7497 f 3 B A2 S A RO AR I B R S BUR R
319 R A
111 ERESHAFRG R YEHE  (acoholic
liver disease, ALD) & — 4= Bk VL M0, ifii 3
ALD TR THm B EI 28, RIME ) 75 22— M BE mT B
ifi ALD X E#EIER Y. NS 2H Rol & —#
B RAR, RIETHGAN A NS . i HepG2 il
PC12 21 i Z A5 A [F) ik FE N 2 2.1 RgL 1) & 1A H,
S5 R EoR RoL AN ERIER, /RN SEEe 2R Rol
RE TR = TPORS 15 5 O848 40 /08 BROER AR A7 2, AN T 6
iE A 21 Rgl ER&EEIEHM. A, L EwFgs f
AN 2 B Rl %43, Asggxit
CEsE NS 2 Rol Bt 4 B s PU 5408k (CCly) 5
TR B LR YA, 1 2R T A B 0 1 DL IR
Jd ALK, R o PV E S (apha
smooth muscle actin, a-SMA) 1Rk, XFh e 1E
5 Rol (Rt K T4 % 2 MR ¥ 2 (nuclear factor
erythroid 2 related factor 2, Nrf2) 1% % 7 f1 Nrf2 R iif
FE DR R AR AH G

AN, NS RBAF Rl 7E RS M I 28 15 20 Hh g

SR, ARG S T e ) LT AR AL AR BRIl R ke Ak i
W B BERBIAR, % AR IFE I 40047 S B 50, R R e T
RN R A7 R, B MR S kg Sl
1k 3 S T--xB (nuclear factor-xB, NF-xB) 351
T KT 2 REAE FH o T A B BT0ER S2 AR 1 H B 7F) RU486
CK A = ER) M AT DL 3 4 S L 2 21 Rl Bl
FERMABIBLRAEH, XUEH Rl 7T Re 28 K iR
ZARMEAAN, JEE—AE S NS B Rol ATt
B 5 B & % & (glucocorticoid receptor, GR) A%
AN NF-xB {5 5 30 B IR0 A H T e 3 25k 8] i e
RFERF a (tumor necrosis factor-alpha, TNF-a) 14
A2 (interleukin, 1L)-18 %54 PN FH#E5%, MM
RIBEFIRIIER . B4, NS 21 Rl Hritiks 1t
JF %365 toll #3532 4& 4 (toll-like receptor 4, TLR4) 15
5 A G
112 NIAAA EFREFSHFRG  NIAAA G
ot — R A 7 i, ) Lieber-DeCarli
AR AR 57 B, AR G AR AL N SR H AR O
B SJEE, 5K ALD BRI N SRIRS M I 2 1
LA AR AT 5] & RO B, B
RN TG EACTE PR AST. ALT S5 157 % T+
i, FEHE AR SR R iE ME4AUE (reactive oxygen species,
ROS) LR . Gao S st N VR, TEULRER
H, BT ASREAT Ryl Z Ja 0l A S0l 37 RS 1 Rl
wORI R, JFE— B KIS 2 Rgl 7]
RE I AER) Nrf2 5 5@ B 7, Aef% fH (ks i
S AR AT ;3 T 38 I U R R B IR O B
fi (adenosine monophosphate activated protein kinase,
AMPK) 15 518 B% {2 o i s AR W& 3, QR it
JEBTHIE A g E B AR, RIESFER . fE
JREEAL T, NS 21 Rl EERICNECH M=
fig (triglycerides, TG) /K-F, 7 T 5 it i 40 i 71k
AH G A B AR S TR VDS 328 y (PPARy). JIH
[ {2 R T o4 A e 1 (SREBPL) Al 17 BR & Bk
il (FAS) MR HRIAK, e /HEE B1 (LKB1).
AMPK [f7CFM DL FFoh B .
1.2 CCl, &SRR AT 4L
CCly 175 5 B 45493 1 I 21 4 A0 A5 Y o — i 22 it

IR BEAE FARBIRANIRER, R4tk 2]
DA % i 0 T3kt B v IR Ak R o R

O GRS, KRR WIAE IR O 37 1 4 F B R
%2 eE . NS EF Rl "]l CCl, i S /I &tk
FIhRezEd (acute liver failure, ALF) #i%h TNF-a.
IL-6 1 IL-18 S5 R PP 7427, AT 49 i) JH- 2 i o
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o, BEFRE ALF WA, SEIR AF 440 0 R e
FE, XL A5 NF-xB p65 DNA &5 &3 M AR i5 +
U8, N2 B Rgl AT AL TR AL AT A AE AT,
)it E AL Y (myeloperoxidase, MPO) . A i
(malonaldehyde, MDA). TNF-a. IL-6 1 —% 4k %&
(nitric oxide, NO) 1724, 1Mk CCl, 175 5 5 14,
I A SR, Rgl iG974H NF-«B p65. AMPK
Al (silent information regulator 1, Sirtl) (1% 541
10, Fah, NS R Rl R FH L 55 2k
A AR 20 B AR /N BRI 2 2 4 R 2R 1 i 4 24 )
77J-1 (tissue inhibitor of metalloproteinase-1, TIMP-1)
AL RREE mRNA KF, 06 TIMP-L ik,
S AR G B R B A A, ek Al R A I
(extracellular matrix, ECM) i BV . N 21
Rgl Al Rgifid Keapl-Nrf2-ARE {5 Sl %4t CCl,
A PN IRA R A
1.3 MR ZERRE SRR AT 41k
ANZREH Rol AR H MR LB (thio-
acetamide, TAA) 755 I KR 43 REREIR, A &k
Bie IS 1L V5 25 4 4k 45 A7 3% B 5L R (hyaluronic acid,
HA). IMETTR AT AL A (serum precollagen-111, pCIII)
MEZERZEE A (laminin, LN) A% & B AKF, #/D
RFFmAEZREERY & ®. FERYR
(hepatic stellate cells, HSCs) 7E T £F 4 4 i 72 b
HEEH. EREFAFERART, NS EH Rol
32 H A NIRRT A2 A2 K IR F-BB . (platel et-derived
growth factor-BB, PDGF-BB) il i [ 3 1 % & B A
YU S5iE MG BEA, AR T Ryl @i BRI NF-
kB & PESR T U M MR AT A A K RS2 4k (platelet-
derived growth factor receptor, PDGFR)- 5 ftj# ik,
CLAWHFLUER, #£ HSCs ) PDGFR-B Ja 31k,
NF-xB 15 5 ¥i 7 E M 0P, ixeegh L gy, A
2 21F Rgl A WA MPT A4t/ 52, A
ZBAF Rol BUAFEF 4RI R EHLH]: © HsmpLARST
AT 25 B 7 DAk AR AT 20 41 2 S R0 2R e AR A
@ R IR AR A B ME B @ #ii
52 JiR 2 19 K A G DA ST L 41 A 35 ot B SR
14 ZHYSBHMEFRG
141 REAF LR 0 (cisplatin) 2 H Al
] N A8 I PR 2 FH T 968 97 S 40988 1 — Fol iy 3 B e 07
Ziy . ARRES 2 AR T HARRIEM, L EHEL
R . BME, XAER KR ERRS TR
IR ISR o H TR 25 B AR R 3G 2 R 97 R
I3 U2, IR = 7 TR IR 5 A A 5 AR DGR

R AT B0 R T4 2, ST I 3 R A 452
F,EATENLAR R A KR B R, 8 Bl AL R
i, FEFNESZH, FIhRe i, BRI,
PRI S8 . IS R I/ R R, AR
T Rol AR I AN 5 2500 S Ak SR A, 3 AL AT
PUAA AL T 3h 2 T4, FEWTIREA A 14520, A
ML R : ROl 3 2 FAR BV BT 80 & B K -F, &
WHEALEE (GSH 1 GSH-PX) Al AR 5 % T & (4
MDA F1 MPO SKARY 24 HTF 40 ; Rol w40 i 47
FSHTH ROS i, &R H B Rol it i A
AN Nrf2 SRz 2 E A EER, 2
HEONrf2 ANAZIEA0H] Nrf2 A% PR AR, F T
I % A AL 1 (heme oxygenase-1, HO-1) . NAD(P)H
fR LI JE B 1 [NAD(P)H: quinone oxidoreductase 1,
NQO1]. GCLC #1 GCLM [f5&i%; t4t, Rl ¥ AF1E
HI 5 p-ONK A1 p62 15 54062, Kk, A2 21F Rgl
RE V3 I EE 6 IO 9 45303, AT BB R — P AR
LT IR AT 25

142 MZBEEBMAFHRG X S B EEH
(acetaminophen, APAP), N Fx$h#EJH (paracetamol)
S G PRBLFH T3z 1) — P 2 B 2R e A TR 24 - IS
APAP & 15 B4 2 51 B FEN BB T2 R .

APAP HHEEIN, JFFAT ™ B 245, /IR B0 R 41 A
ZMEEMG . BB RMER, BREER, BRER
e R A0 PR R KR 23 YA 1, R IR Th AR R 2k, I
T AR AL SR AR IR T, I PR B H I A
FE N-Z 2t ER (NAC), ' REZEs APAP T4
PR . Gum 8 7 R v [H i 2 (Korean red
ginseng, KRG) i i 1 7 AQ U A 2k 8 %o APAP 5 3
MIRFERTE, HBRRIET R, Bhah, NS EEE M
S NS Rol ARSI Hh AR APAP 75 & 1 45
£, NS 21 Ryl BEfR s APAP 475 1) HepG2
M HEK293 4 il fi e A e 77, I 35 52 = P A AL
GSH-PX. GSH fl CAT Wi f%; mI#ii caspase-3.

caspase-8 il caspase-9 FIE M, FRAKAH A - %I
FEHNH) B T A6, BT Nrf2 (17 SRNA 4b 2
M, H45 T APAPIGERAY, RILPTEAE B Nrf2,

HO-1. NQO1. GCLC Ml GCLM #ik &3 T,
Rol AeZzik s ARIB I, H2Y Nrf2 B Ebr el
5, ROL X — (R E IR . B ULHEN N = 21
ROl RIEPUAM SIS VE = BRI AT Nrf2 (5518
B RJE, B LR A BN ERRT Nrf2 fiR /N SR
JIEXT APAPIEAE 1) RABUEE, &5 B Wl os Nrf2 i [ /5 /) Bl
Xt APAP [T 52 FE k5 . X —BEsE NS R T
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Rg1 2z Jsk APAP 75 5 1) JH- 41 A A0 2H 258 A0 353 4 A
T2, FEEE NS Keapl-Nrf2-ARE 13 5 i@ #5127,
143 $ERERERSILZHN 2 BIFERKEATIRG  #IR
W& (streptozotocin, STZ) £ iEHE K, 2
AHEABUMEER, IGK L STZ HFi8I7 &40
fsRE (B anR ke g ARE). eSS . ASEH Rd
BAERZENRK. SIENEH. ASEH Rl i &
E PR STZ 15K 2 BUBE R 3 450475 B 28 K R IfL v
o AST.ALT 7K1, e g s o AR 51 K i 4R
ORLL, C5E W R I K % « NS 21 Rgl ]
BEAR MM TNF-o 1 1L-6 55 58 i K7 AMLRE AKF, sk
DR S FEHT. Kk, A2 21T Ryl GEA SRR AE L
JSLIORR 98 S 4547, 3 T X v g v W R £ 1 R A B R
PRI 2 BB (type 2 diabetes mellitus, T2-DM)
JPFA5 5 EL A W S (R AR /R 29, gk dh, A2 7 Rgl
W REREAG T2-DM K RS (9 i i ifiLff 7K 1 R e
FFohaeBY, 22 b, AS R Rogl LW LR
% PUEACIER, oGS RS AR ACUHAT R 5 SR HPTR K
PL STZ T T2-DM HI9i A2
2 AEE¥H Rol deEMHFmRGmIER

JIS 4 H A (concanavalin A, Con A) &84 7]
SR —MEYEER, frld T 404 50
73333, Con A i ST 105 5 B0/ B P 6 Bl sk
Thi, FNEA KRR R, W T 40, NK 40
A NK 2 R T2 20t 2 1 T SR 4B 34 S fie gt
RAUEAMIA T (40 1IL-6+ IFN-p. TNF-) FliEafh A1
R, IEAT G . NS B1F Rol B A KARBTEA
VAT S T REAE F o RgL AT FRAR Gl P JF 45 495 /) B I
7E A IFN-y 1 TNF-a % 1% X 77K °F - Rgl I8 fig ik £ 1k
B SRR LN MG AE DA IL-2 IRIEFREL, LA
S R NPT, AN, RgL B SR A 4 K i AR
PEIRTE, RYEHMRIRIE, B S OGEFA SR, R
i/ BLUIE 5 ALT F1 AST .Rgl 7] /> CD4* A1 CD8*
T 44l Con A FSFHMHHEIE, (L ICAM-1
MRNA {223 LR FEGRIT AR IS, 6l T bk e
FVEMEMEY, a2, NS 2F Rgl MIHL A A 3 G
IhEEAT IR Con A 5 S 1 G e PE AT 350455
3 AZEH Rol MEMERSHMAFRGHER
31 ZBHELURRSB

B A #E 22 22 AF 0B SR ™ L, 32 AF 4T 32 0 AH
IR B 9 B 2 38 I o R s v A 2 I I R O
Ay JRAE I AT TR AR M h e 5 PN, NS R
1 Rol EAHEE. Pragm e iIfEH .. Rol
A RN Fe™ -2 bk UL 175 & 0 FF Aok 44 g i 3ot 46

b, FF B POE E AL /S BTG 2R R A R DhRE .
FL A7 e 2407 st b i R P 198, 25U/ MDA 1%
o SR LR AR R I SR SR AR R R 2 /N R
SAMP8 ZEZFENMBRFNIEEBMEEFERN L —. AS
T2 Rol Aed ik N B LR SOD . CAT Al GSH-PX
F g, i B O Ik SR B, S 8 I o
32 dEBEMAERLAT

A 8 K 1V BS 5 BF % (non-alcoholic fatty liver
disease, NAFLD) fEIff R b — i WA 7 5 1
JH9 BB s WoR, FRIE NAFLD &% % O ik
250, IR T HLIX it 300, 1XVKT- B PERT 4 5
TRHEET . AB R Rgl WAS = EER T,
REE HENLAR I B AR AR, B G (e kR T B LB
f it P2 DARRAR MG . LR VR AL AT AR S R
PR R R B A B JEEF (HMG-CoAR)
R T e 45 R ) (SREBP-2) Rk, K& i
CYPTa 7KTARICMA, W37 B K B3 Wk A 3R 4 14 A
o M NAFLD A AE 2R p-48 Ak AH S HE 1 7 6,
T NAFLD fBe, A2 2 ¥ Rol "t i
KB p-AACH KRB, WHFATAEBE CoA & il 1
(CoASH1). WRENEMEFFm 1 (CAT 1) AKNREE
CoA %A 1Lg 1 (ACOXY), Hest Wi, 2ff NAFLD
KRG, 546, N3 BT Rgl 54T ST
(OMT) Ex&fdFH, 0% PPARa 1 PPARy K IEHTE AL
Iheg, SFEBRIME S ALT.AST.TCHM TG KT, &k
HE R AT L,
33 MR EBET

ANZEH Rgl & ANZEEEER S, 75/ BT
JIFe 5 1L T EVE  (ischemiareperfusion, IR) 45145 4 784 o
WHBERAYTEH. NS 2H Rol FlkbEn] iz
B I P RE /DN BB FF 7, 401 NF-xB p65 fiff B A4 7K
ST A SERE BONE, e/ B PR T8 7 Y 1Y
TR B, PN A AR AR L I G i
AR (1) ROS 77 A 5 35 A Rz 240 e A0 448 6 1 B 401
5, TRIINE %5 oA 75 4 B A g rh v b gl B Bl s 4k, PR
KER RV MR 7 AR A R, 22 TR
Fle 8, A S B Rl AR /N U4 AE A
71, HEAHRET . PR MBUEAL R . T, Rgl
A {8 AR T I T 5 5 B A B A 1 YR T
W
4 AEEH Rol simEME KA EHIER

ANZEEHMBEER. NS 21 Rl Al A&
I 2 ML 12 28 ST RS 1 B 419, 3R RO AT 2 B B0
S DR AT R 3 B A, LR AR Y. A B
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Figure1l Nrf2 pathway under stressed, normal conditions and ginsenoside Rgl after stress and mechanisms that regulate Nrf2.
Usually, Nrf2 protein is in the cytoplasm with Keapl and degradation. On this occasion, Nrf2 is ubiquitylated and degraded
rapidly. Only few Nrf2 translocates to the nucleus, keeping a basal level of gene expression. When under stress, Nrf2 escapes
from Keapl and gets into the nucleus, binding ARE sequences to transactivate target genes. Ginsenoside Rgl regulates Keapl

binding to Nrf2 and promotes Nrf2 entry into nucleus to enhance antioxidant gene transcription and protein expression.

Rgl also

mediates the degradation of Nrf2, including ubiquitin (Ub) and so on

RO A $ e i A £ G2 7y, 383 1A T bk B 40 I
Pl 4 41 A ik B 4 e 5 8 0 4%, IR T 4 Bk
J7, BT 25805 . Rgl S AR 4HE (Bel-7402)
B RS M. (5 H AT A SR Rol /£ A T
FHRED, XE/HTHANRE—SHER. AS
EFF Rgl Xt Z PR HEHLR (hepatitis B surface antigen,
HBsAQ) % M /N B HE G B AR TR RN o 3% A7 7]
PESER Thl (1gG2b F1 IFN-0) 1 Th2 (IgG1 1 1L-4)
B, FEEE TLRAAE S i&1% 51 & Thl 1 Th2 G Bi
2B R, 3K O SRR TT R R (K 2 9 B A A 7
FAL T AT HI&R . B A, NS RF Rl Al Rbl 7] A
B FROK -4 20 i b R T 2k 152,
5 HiB5RE

ANZ BT Rol & NS =82 2 1 (10 5 5 40 T
oy, R R Z AR LU SRR, MR ZA
HAGRE P RIFEAEEE. NS 21 Ryl M7 &
RIS p RS EE ] . A 247 Rl 7
DA 3o 6 JRF 45 403 0L 375 R AU o 22 Bl A A 4 A, 40 )
e A e A S jah, NS R AT Rl ik A i
P& P A AL B /K T DL Pk B 3E B 51 Kk I P9 A AL
R, NSRRI Rl fERTLR 4tk 259 etk vk
JFF 98 B S 92 P JEF A58 4 458 FFE 45 40 A 8 v 38 LA — 52 1)
RIER . I FRFIR, 20 Rol SHER, BIALH
YU A543 RO 0T 27 4 Ak [ 26 B ML 1) 30 A7 % 3 . o

EEPNHZASBYE Ryl MIPUAMIER, T
Keapl-Nrf2-ARE {5518, {EIEH . MBI MG
5T NS 2 Rl 4 1F T Keapl-Nrf2-ARE [1)3) 454
R 1 iR, BRAS B Rol fEALEFI5 S0
JHF 45340 A0 41 4 A © A 58 40 F 5T, R B 5T B R
KM, IF G ENLR R RS2 . HATE
JIIRE B PR S IR VAR T O T, AN SR
Rol 1 & 25 BHLHIE F sk = o Nk, V375 —4
RN, NS 24 Rol A ¥ BN IR R IEIT 2% i
YA AN B B 25
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