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[ ZE)BH. BT AS2H (ginsenoside, Rgl) X = BB E1E T/ AR RS M8 I I (non—alcoholic fatty liver disease, NAFLD)
MR E I B AT RE ML, 77 3% 4 42 HARREAUAT C57/BL MEPE/N BRBEDL AT Jyxt BRZH BRI Rel fIGFIER2H \Rel St iEd , —
ORI, o HA 2 AR R 2H B 2H 4% 9 HUNEL, HEAY/ N R4 8 HUNRR, ) IR ZH 25 Tl AR R 5% | HEAR A4 45 T IR A sl
IR RS 16 Ji 16 JE X R AR 2457 0.9% 4 3EE 7K 20 mL/(kg-d)#EH  Rgl M4 T AS 21 Rgl 20 mg/
(kg-d)#EH  Rgl =i HA T AS AT Rgl 40 mg/(kg-d)HEH , “HIBUIRH 25 T - HBUIK 150 mg/(kg-d)HEH . FFEHA7T 4 Ji
Ja RAEA /N RN FUFFIEZLEY, AR AU SR 3= TS A M 375 24 i 2 i B /K SF- L2150 3% P P9 % (malondi-
aldehyde ,MDA) \ﬁﬁé‘ﬁ’f«[ﬁ%ﬁfkﬁﬁ(superoxide dismutase , SOD) Vi B NG AR (free fatty acid,FFA) E‘Jﬁﬁ&mﬁﬁmmfgﬁ'(endophs—
mic reticulum stress, ERS) 5 45 /MM 5 F SR 1E I 258 . Rel A1 AR A I N R R R L RSl (alanine aminotrans—
ferase , ALT) 351 (41.87 = 10.64) . (43.46 = 13.84) U/L, ﬁg’fh@ﬁﬁ%ﬁ*ﬁﬁﬁ(aspaﬂate aminotransferase , AST) 4351 47 (159.56 =
21.29) . (159.56 = 25.01) U/L, H i =i (triglyceride , TG) 43514 (0.69 + 0.15) . (0.75 + 0.12) U/L, Y A FA I 2H (P=0.001, P=
0.010,P=0.000) , JTFZH £ NS I 725 1 AL 1 B 5538 T804 (P=0.000), Rgl HERRAE FFA, MDA & & 42 SOD 3% J1 (¥ P=0.000)
Rgl fit 71 GRP78 ,CHOP Caspasel2 NLRP3 IL-1B & [ 14381k (P=0.000, P=0.003) . £5i£ : Rgl 7 fgitid 42 m b e AL R s v 0
il ERS A4 B R A /IMATE AL R 2% NAFLD
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Effect of ginsenoside Rg1 against non-alcoholic fatty liver disease

in mice and its mechanism
Xu Yashu,Huang Wenxiang,Y ang Cheng,Zhang Shujun ,Zhao Luole ,Qin Yuanyuan
(Department of Infectious Diseases ,The First Affiliated Hospital of Chongging Medical University)
[ Abstract ]Objective ; To investigate the effect of ginsenoside Rgl on non-alcoholic fatty liver disease (NAFLD) in mice induced by
high fat diet and its possible mechanism. Methods : A total of 42 healthy female adult C57/BL mice were randomly divided into the
control group,model group,Rgl low dose group,Rgl high dose group,and metformin group,with 9 mice in each of the previous two
groups and 8 in each of the latter. The control group was fed with the normal diet, while the others were fed with the high fat diet,and
the feeding was continued for 16 weeks. Then the mice were treated with gastric perfusion,among them,the control group and the
model group were treated with normal saline 20 mL(kg-d),Rgl low dose group with Rgl 20 mg/(kg-d),Rgl high dose group with
Rgl 40 mg/(kg-d),and metformin group with Rgl 150 mg/(kg-d). After 4 weeks of treatment,the serum and liver tissues of each
group were collected. The pathological morphology of liver tissue was observed. The serum transaminase, lipid levels,the content of
malondialdehyde (MDA ) , superoxide dismutase(SOD),free faity acids(FFA) and the expression of endoplasmic reticulum stress(ERS)
related proteins and inflammasome were measured. Results . In Rgl low dose group and high dose group,the levels of serum alanine
aminotransferase (ALT) were (41.87 +10.64) and(43.46 + 13.84) U/L,the levels of aspartate aminotransferase (AST) were (159.56 +
21.29) and (159.56 £25.01) U/L,and the levels of triglycerides(TG) were (0.69 £ 0.15) and (0.75 £0.12) U/L respectively,all of
which were significantly lower than those in the model group(P=0.001,P=0.010,P=0.000). And the fatty degeneration degree of liver
tissue in the two groups was also significantly smaller than that in the model group(P=0.000). Rgl could reduce the contents of FFA
and MDA ,increase the vitality of SOD (all P=0.000),and down-regulate the expressions of GRP78,CHOP, Caspasel2,NLRP3 and
IL-1B(P=0.000, P=0.003). Rgl can also reduce the expres—
sion of endoplasmic reticulum stress related proteins and in—

PR e AR flammasome activation(P=0.000,P=0.003). Conclusion.Rgl may
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improve NAFLD by improving the activity of antioxidant en—

EEWE : TR THEEMHFENEHALEL LT A zymes and inhibiting the endoplasmic reticulum stress and in—
(%5 .CSTC2015jcyjBX0079) , flammasome activation.
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AV ARG 1 g 195 M 95 (non—alcoholic fatty liver
disease, NAFLD ) &4 B it /009 i KL 25 LASE, BRI
TR IE A S 1 AR R A QI 25 R A8 T v Y 3%
PN, ARG LG 7 T A5 AR RS P 8 s P T
AE RS PR B 5 PE I & (nonalcoholic steatohepatitis
NASH), 1iii NASH W47 ] et Ji& O AP 21 44k FAE
ALFNF A SRR, ST AFK  NAFLD & 8 5l UL A 18
PEIF , 5200 43K 0 3 2 — B9 N1 7 Bl A 2R
fERRES, T H A B AL 1 Tl ARG FNAFLD
RGNS AT Rgl (gensenoside, Rgl ) /& A S
SR A Y BAR 2 — AR EA A DITSEIE
SNSRI A, SRR 7 RS J7
AR IS 22 RN, AR A RIS
B, FE AR TS 5 1Y 2 M I /) R AL Rgl
A] HEE I PN R N 3 (endoplasmic reticulum stress,
ERS)VEHIRZE P08 T, W5 s S AL R
PN 0 7 384 T BB NAFLD &A= S22 i VR AL =2
—o ABFFEE L R AR IR EIRIRRY CST/BL /N ST
/NENAFLD A28 FR1FP NS AT Rgl X/NEINAFLD
PR T LA R T REROAE HIBILAR
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1.1 SR XA

6~8 JEfiltHE C5TBL/6 MEPE/NEL(SPF 4%) , (AT (20 +2)
g, 1 H RIERIIC 3 St hul 4t S iR ialEL (D12492) 1t
T3 [E Research Diets 23 A, 530 (a4 35 IR R R} R 2450 56
Sy fitt, FEGN  AZ R Rel (41>98%) HE 1R
BN HE>98.5%) W H KIE LB AEMIHAABRA A ;N
[ (malondialdehyde , MDA ) | ## % 1t 9 11 1k i (superoxide
dismutase , SOD) A6 R £ W H e 50 @A 9 TREF9R BT
e B8 W R (free fatty acid, FFA) Kzl 5] &0 A b 5t AR
AEWIHARA R W] 5 8 RNA B0 & (.08 I | b
ARSI PR A 35 5512057 & | All-in-One ¢DNA
Synthesis SuperMix SYBR green Il #7014 [ L i B4 ] A= )
A BRAA 7] 5 B-actin PU&  GRPT8 #i{& .CHOP Hifk NLRP3
PORYIWY B 7 254 W BB A 7l Caspasel2 FiiAR IL-18 BT
T Btk 1eG HRP Bk A AL YR iC Y90 H S [ Cell Sig-
nal 23],
1.2 7k
121 LW AW E R ER R LR Y
e B2 B3 22 P il 2 AR B2 Bl (L4 5 : 20180901 5)
BB SIIAEEIR 12 h fHIE 26 CIREEHIE N PR SE 1
Wi J A< AR BT LB 00 o0 S o IR BRI Rl IGFAE A
Rel Al SR, X IR BB gl A2 45 9

SUNHBEA45 8 H,
122 ZhYBRL R HENy BB % B2 foff S DR R
LA Al = g 1 B (609% M8 7 . 20% 25 111 5T . 20%fi /K AL &
YHWESE, B UK AEY), 16 JEZR X IR AR 45
BEALZEER 1 H/NRIE FFALZURHE HE Yot IF ARl 2 /)
SRARTEDRS PG 105 R 05 |, 45 21/ BB 7 45 1 R AR o iR 2]
FIRETIZ 25T 0.9%E BRER K 20 mL/(kg-d)7EE , Rel R4
HI5T 20 mg/(kg-d),Rgl miflEAL4 T 40 mg/(kg-d), —H
SUARLA LT 150 mg/(kg+d), 20 AR ZEEAREEK 12 h 5 kb
BB R AR IR /N BUIR BRI M 4385 M35 /5 , T80 CIAT .
BRI, B ESOT AV o J R 7 vk AR R K A TR, H
JHERE G — Y 49 1) 22 58 FRRE 161 2, FH A0 5 U0 5wkl A, 78
BT ZUE T80 CIRTE .
123 MUIEADEFR BRI 4 [ 341k AU
L7579 2R Z 5% F2 i (alanine aminotransferase , ALT) (K4
R FE 5 R [ (aspartate aminotransferase , AST) , H i = g
(triglyceride, TG) . B JIH [# B (total cholesterol , TC) | 15 % J£ Jig
FH [ IR [E % (high—density lipoprotein cholesterol, HDL-C) &
9 [ JIg 2 1 IH [ 5% (low—density lipoprotein cholesterol , LDL—
C),
124 44 HE LM T S0 2= A0k 5 A
WEALEE P)RH HE B Rh AR B, e B T s
JFA LR EARL
1.2.5 SRR SOD MDA Ji#EIHRIIIIA (free fatty acid,
FFA)  WEBRARIBUFIEE & %0 (o) B (mL)=1:9 [ Lk
B, A 9 FHAFR R A FRER K, VKKV 2 R LRSI 3K, A%
10%%49%% 2 500 r/min, B0 10 min, BE3EFNE IR &k
MHFZHZLA139% H SOD MDA FFA Y& &
1.2.6  Western blot il BYHRZY 20 mg FFARLHZL, vk LTS
JEIAGE S RIPA 245 PMSF IR AR SIHA%
FEAYEVIE RS AN A R 3 UK 4 CES.L AL 12 000 1/min
B0 15 ming BHUEBGBCA EINE WS FH S x B L
FEGE PR AR RO W /K h 78408 1 8 min; 2 (MR SR 5
ZE YK BRI PVDF K L S% IS Wik B4 1 b4 c
B2 8 A 3 O U 7 M — 0 ; TBST PEME 3 YK x 5 min; 28 4
PR SR 40 1 h; TBST PEHK 3 ¥k x 5 min; ECL i @5,
13 St F o

K H SPSS 20.0 3R ST e BT, A R 4 DL
B BREZE (v 2 5)F0R . STHIT 7 2555 MRS, 241 i) L
BRI LR 207 250007, IR T EL R FH SNK—q 1%, 7 2%
AF USRS, Kig7KE 0=0.05,

2.1 AKLIF Rgl i35 % NAFLD s RAK R & AN IR &
AR &2/ R BT R AR 2w . R 16 JH)S,
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5% BRALAR B e T R B IR IR A5 4 A /N LA TR B 4
o Zeid 4 JHEBIRITIR  SAEBIAALL  Rel WRYT R /NG
ARSI AR 2R AT A TR T ¥ i, S R T3 Ak
B LT, Rl 16974 P34 i Jo i i AR 4k, — B SUIR
U/ R PR, WL 1,
22 AKZIF Rgl AL M4k NAFLD /s R o i 4 585 & o g
K-F

50t HELA L, SR L /)N BRI I 37 I It A 7K S
W 4 38 55 (P<0.05) S HAILTAR L, Rl 4R — HY SUNRL 1L 775
ALT AST TG 7KF-31W] 1 AR (P<0.05) , IfiL ¥ TC KFA T
Mk, Rel ARIFIBH 2T RGITEE L, Wk 2,

23 ABKRIF Rgl #LA-E NAFLD s ST IERS By M4 B
JFEIE HE G255 R %k BP0 S IR, R W
W 5 2 1 IRBE VA DR DL I S8 ) 28 1 20 L B 2 A 2 21
B A=  BRYZH 1 A S LT B I 17 25 T BB 40 B AR
A A XA ARVEA R R ILAF AR 2 A Rel TR
T LH AT LN DR 15 23 W FSCTE 23 A1 5 — H XU B M 2 o
Z AR WL 1 RAE R AN B AT 4R GG A . N2
i AR AR 3 R (3% 3) , AU ZH IR Tl A8 M i i) Wl iy T
Xf HRZH (P=0.000) ; #-1A77 24 S A2 HoAlLAT 1 35 22 57 (34 P=
0.000) ; Rel w2l R AR TERE e, AR 3, 1,

1 BHMRERE FFHEE(g,x+5,n=8)

215 WIR R B AT W RS JH RN B
popiEs| 19.00 +0.95 2341133 24.08 + 1.27 1.94 +0.06
Re IG5 120 19.04 +0.41 30.33 +3.95 30.98 + 3.88" 2.06+0.07"
Rel 2 20.23 +0.47 30.30 +4.05" 31.38 £3.79* 2.06 +0.08"
PRI 19.43 +0.93 3473 £7.32 32.58 +6.24° 2.25£0.22"
AL 19.41 +0.97 3438 +7.77" 37.46 +8.92* 2.42+0.15
F {8 3.115 6.152 15.556
P 0.027 0.001 0.000

T :a, SATBBAIAAHE , P<0.05 ;b SHEILTAA I, P<0.05

F2 FAMBEEEHEMMASKTE (x+5,n=8)

251 ALT (TU/L) AST (TU/L) TG ( mmol/L ) TC ( mmol/L ) HDL-C (mmol/L.)  LDL~C ( mmol/L )
X HE 2 35.54 +3.40 139.47 +23.56 0.50£0.18 2.09 £0.30 1.57+0.16 0.28 £0.06

Re UK &4 41.87 +10.64" 159.56 £21.29" 0.69 £0.15" 3.60 £0.28 2.65+0.14" 0.50 £0.07*
Re 5 1l 4 43.46 + 13.84" 159.56 £25.01" 0.75£0.12* 3.66 +0.35° 2.76 +0.23" 0.50 £ 0.08"
ZHIRUIH 4522 +11.53" 154.33 £23.18" 0.62 £0.93" 3.57 £0.20° 2.88 +0.34" 0.40 £0.11°

E IV 63.73 £15.23" 200.72 +42.43" 0.97 +£0.19° 4.25+1.38" 3.07 £0.72" 0.50 +0.14
FAH 5.753 4.050 9.079 18.417 6.902

Pl 0.001 0.010 0.000 0.000 0.000

T ca, SATIEAIAAHL, P<0.05 ;b SHONLIAI HE, P<0.05

C. Rgl IR
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B 1 BFELR HE (400 x)
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#*3 BEMRREBLBEMRTSERD (x£5,n=8)

25 RIS 5 R )
payiite:l 0.00 £ 0.00

Re IG5 i 2H 1.50 £0.76"
Rgl 7l it 20 1.25£0.89%
ZHOBUIEH 1.88 £0.83"
HRRILH 3.13 +0.84°
HH 27.586

P{i 0.000

T ra, H5XTIRLAH L, P<0.05 ;b SHERIZIAH G, P<0.05

24 AR LHF Rgl B3 HKNRAMAE
By ke A

5XFRELH AR L ABERIZH [ FZHZT ) SOD 1 ) BH SR B AR,
MDA FFA % 5B 365 (3 P=0.000) ; SHERI4IAH L, Rl
IRYT LR Z HOBUNIA T 4 B BFZH 2N SOD 3% 1 (MDA |
FFA ZrEFEAL (3 P=0.000), W3 4,

SR E R

R4 HHENRFELARN SOD.MDAFFAESE (x+5,n=8)

15 SOD MDA FFA
(U/mgprot ) (mmol/gprot) (mmol/gprot )
XJREZH 131.65 + 14.17 5.85+0.38 1.31£0.20
RglfEIH4 10123 £9.14 721 £0.56" 2.55+£0.29"
RelilHa  105.59 £ 11.24"  6.95+0.78" 243 £0.15"
TR 106.76 £10.95%  7.67£0.54  2.65+0.31"
FORIZ 80.44 +9.98" 8.67 +0.99" 3.82+0.37
FAL 21.253 18.153 83.550
P 0.000 0.000 0.000

T ra, GXTRELHAH I , P<0.05 ;b SAERIZH AR, P<0.05

2.5 AKRLZHF Rgl #4404 NAFLD /) & ERS /£ 455 5
Fo ¥ G

Western blot #5il] ERS ARkt &5 [ A5 A R, L%t B2
AL, BEZH A9 GRP78 ,CHOP  Caspasel2 H#E A 2215 e 4
BHEES (P=0.000 ,P=0.015 .P=0.000), T SHRIZHAH I, Relif
7 AL XUIRZ GRP78 .CHOP  Caspase12 135 [ # ik
AR AR, W3R 5,181 2,

®5 BRANRMEHESRBMRIEZE (x+s,n=3)

251 Caspasel2 GRP78 CHOP
Xof B 0.23 +0.01 0.22 +0.03 0.85 +0.06
Rg I 4 0.32+0.02  0.54+0.05° 0.72 £0.05"
Rgl 0.39+0.02*  0.61 +0.02* 0.76 £ 0.06"
ZHIRUIRAL 0.52£0.04"  0.68£0.03" 0.85  0.06"
AL 0.81 +0.07° 0.84 = 0.04" 1.00 £ 0.08*
FAH 84.126 131.009 8.548
P 0.000 0.000 0.003

1 ca, SGXTRELEAR LY, P<0.05;b: SHEIEIZHAR L, P<0.05

Caspasel2

-— - ———
‘ - —— —

GRP78 ‘ | — o —— |

CHOP I e mmen m——— l

e

& & @

A4S \ygif‘%x \/%,@\/&AT@& $
W QY v

B-actin

2 Western blot #&:ill P4 5 W Bz 3 & B R R IE

2.6 ABKZIF Rgl ae& 49 NAFLD /) R K Mk eh E 4L

Western blot K 6 M/ IMATE 19 045 51 W, S X BRZHAH
I, BERIZH 1) NLRP3 \IL-B . Cleaved IL-1B [ZE A&
B B35 (P=0.013 .P=0.000 .P=0.000) . T S FIZHAH L, Rl
YRS LA — I OBUITZH NLRP3 IL—B Cleaved IL-1p H2E 13
R AR EE RS, WL 6,8 3,

®6 BAXRMNMEAWBXNFRIEE (x£5,n=3)

20 51 NLRP3 I-1B Cleaved IL-1B
X HE 2 0.47 £0.01 0.17 +0.01 0.37 + 0.04
Re MGG 4 0.60 +0.01* 0.33 +0.02* 0.46 = 0.04"
Rgl it 0.61 +0.01* 0.33 +0.03* 0.42 +0.02"
ZHIRUIRAL 0.75£0.03*  0.49 +0.04" 0.38 +0.02"
BRI 1.01 £0.04° 0.64 + 0.06° 0.88 +0.07°
FAH 230.126 56.675 75.013
P{E 0.000 0.000 0.000

T ra, SGXTRELHAH L, P<0.05 ;b SHERZHAH ., P<0.05

NLRP3 ‘ o ‘
I-1B l — e |
Cleaved 1L-1B ‘ S —— BN -‘

B-actin | —_— = @ CEE === |

SR DS
FESIIC CARRC S S
F & SO
DA
QS Q% <

3  Western blot # Il % fE & B IR IE

3 3t it

NAFLD JEACIEZE A IEAE Y R, R
W E AR, HATWM AT 2IEE, H Day Fl James
LR R A AT 7 2 A7 B A A AT 2
R NAFLD ALl 0 3= 22z 158 WIRAT o 32258
JBE B AT, AT o A E AR BUIE it
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LA ERS, 45005 40 Bk 1T S B0 RE I & A
JFEFAEAl, SHLIAR R & ZACHURT  FFA M BT
e, e R B4 Ak z B, 5 25k g A8 1,
JHAR L B2 A AR T bRk 7 A I B 1 1 48U (re—
active oxygen species, ROS) , & A JC 75 b it £ 1Y
ROS, T8 A H S A E ) (40 MDA 453 % |
IR W, X S (AR P R A R Y A
J, FECERS LA, ERS S 40 FR A BB
{HEFLE ERS KA an i , 25 & RAE R, FFek
ERS & 4= B} ,ERS #5 & & 1 GRP78 ,CHOP Cas-
apasel2 IR, FFHLUR A RIE RV T, 25175
KA 7 TNF-o IL-18 53k %2
AW, SRR I, Rel fiE EU%E'AIWEEm
NI S/ BT LTS ALT AST TG /K, HE %
O BE IR AR D5 AR M, R Rel A HLR, ol
AR B HAE RIFLRE A6 ST IR L
FEAYZ FFA MDA & & BB 3w, SoD 1§ /1 T
W, $2 R AR BT fES 5 NAFLD ROk, 4
Rel 1697 )5, $&m THFNPLEAL TG, #2878 Rel A
PO RIE R . i — 2D R, S5 B2 A
I, A2 ERS *Ha‘é GRP78 Caspasel2 .CHOP f4%&
225 B0 B B 5, 2B NAFLD B g% &K ERS 1)
kK. Rel {nﬁéﬂ ERS FHOC -1 ZR IR B b B AR,
PE7R Rgl nLAMGE AT 11 ERS, M2 AT 76/
SRR v & B Rel BEEREE ERS MOTERT,
HWF5E M, AL ERS R CHEE A AE h 2
RRIRBOCER W ARSI R -0, S AR
W5 ERS TEARTRE T i 105 I 1 A= 00 AT fig S
I S g s PP 24 gk — A B )y A
il 2, i Rel 43 0] g3 1 ol 38 A AL AT ERS
P I A5 1 FH > 802 T JOE A 453 4, B HE LA g 4
HLHIE TR ARIISY . AIEE I, Rgl BEIGS
NAFLD /R IR ARAE  IRA 21 i S AF 55 12 3
Rel 76K BURDRS MR sh A BU R VB, i i
SME/IMAE NLRP3 | IL-18 (318 & B, B A 41 11 I
= AN LI RTATI RPN R iﬁmrhéﬂ*éﬁ ERS #I ROS
FIREA & T IR R AE firj 2 Rg 16975 Lk
Pk  $278 Rel 7T HE ﬁia*fﬂ—?ﬁﬂ PE/IMA NL-
RP3 J¢ M IL-1B IS ARIBER IR 2 0E , A5
WBENL T Z HOBUNRZA AR Ry 25 % R S5 285 SR 4
718 HOSUNICA W b Pl 2 A o i, Dl LA 1 D RN
SAEIAVEFH , AEAE 038 1R 105 s BHLZH 202 7 T () 1
HA &,

£5 L Tid  Rgl REVAE miIR IR T 19/ B

NAFLD, HAE FAILH] AT B S 18 1 0 1) 58 P /AR ()
AR I IIE 9 AE | 2 5 S AL g A 5 1, 9] ERS
I F R DR R A T, AR 45 A 42
7~ , Rel AI R & Z2 S F 0 SOk DR 3P HE I | S22
NAFLDAJ#E R
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