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Abstract: Objective To elucidate the mechanism of Shenge Formula (SGF) in the treatment of alcoholic liver disease (ALD) by up-
regulating the adiponectin receptor 1 ( AdipoR1 ) -calcium/calmodulin-dependent protein kinase kinase 2 ( CaMKK2 ) -adenosine
5" -monophosphate-activated protein kinase (AMPK) signaling pathway in hepatocytes. Methods (D Network pharmacology was employed
to screen the active components and potential targets of SGF for ALD treatment, followed by systematic analysis of its core therapeutic targets
and related functional pathways. @ Thirty specific pathogen-free (SPF) healthy male C57BL/6] mice were randomly divided into five groups
(n=6 per group) : control group, model group, low-dose SGF group (SGF-L, 7.95 mg/g) , medium-dose SGF group (SGF-M, 15.9 mg/g) ,
and high-dose SGF group (SGF-H, 31.8 mg/g). Except for the control group, a mouse model of ALD (NIAAA) was established in all other
groups. Concurrently with modeling, the treatment groups were administrated with corresponding drugs via gavage, while the control and
model groups were given an equal volume of 0.9% sodium chloride solution for 10 consecutive days. Serum levels of alanine aminotransferase
(ALT) , aspartate aminotransferase (AST) , and triglyceride (TG) , as well as hepatic levels of superoxide dismutase (SOD) and
malondialdehyde (MDA) , were measured. The mRNA expression levels of inflammation- and fibrosis-related genes in liver tissues were
detected by reverse transcription quantitative real-time polymerase chain reaction (RT-qPCR). Protein expression levels of AdipoR1,
CaMKK2, and AMPK in liver tissues were determined by Western blot analysis. Hepatic pathological changes, lipid accumulation, and
inflammatory cell infiltration were assessed by hematoxylin-eosin (HE) staining, Oil Red O staining, and immunohistochemistry.® An in
vitro ALD cell model was constructed by treating HepG2 cells with absolute ethanol. Cells were further treated with SGF-containing rat
serum, combined with AdipoR1 siRNA (si-AdipoR1) and Dorsomorphin (an AMPK inhibitor) , to verify the key targets of SGF in ALD
treatment. Results (D Network pharmacology identified CaMKK2 as a putative target of SGF against ALD, which was mainly involved in the
AMPK and calcium-related signaling pathways. 2 Compared with the model group, serum ALT, AST, and TG levels were significantly
decreased in all SGF-treated groups, accompanied by down-regulated mRNA levels of hepatic pro-inflammatory factors and collagen-related
factors, as well as markedly alleviated hepatic inflammation and lipid accumulation.®) In vitro stimulation of HepG2 cells with absolute
ethanol promoted intracellular lipid deposition and suppressed the protein expression of AdipoR1, CaMKK2, and phosphorylated AMPK (p-
AMPK). Treatment with SGF-containing serum up-regulated AdipoR1, CaMKK2, and p-AMPK expression levels and reduced lipid
accumulation. Transfection with si-AdipoR1 abolished the ameliorative effect of SGF on lipid deposition and its activation of AdipoR1,
CaMKK2, and AMPK. Dorsomorphin abrogated SGF-mediated improvements in lipid deposition and SGF-triggered AMPK activation.
Conclusion SGF exerts therapeutic effects against ALD via activation of the AdipoR 1-CaMKK2-AMPK signaling pathway.
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DisGeNET #2153 21 ALD A & F& K 3k 9 035 4, T Bk
TG A58 ALD FHCIEA 4 9554, —H L
SRR EIA 2 T AR . DR 1.

2.1.2 SGF-ALD # PPI W % #g & An 7 L4t ¥ SGF
T ALD 22 82 3L [ 5 A String M3 , #E4T PPT R 45 44
R B H B4R 0.900), B 2% 1] rb b I Y i
e A HEE R, AR T A Cytoscape 3.9.1
A VTS 2 P AR o AR ST R A s
PEBC)BEATHERE , AT 15 Mo fil RO . IR 1.
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SGF-ALD f) KEGG 3 fi# & 4 7347 il GO T figor
Hrfs SGF-ALD #9579 > 22 4 3 [ 5 A DAVID %545
JE A EI KEGG il & SR 4554 GO i s 4
Bréaf R . KEGG 45 R W, B9 KA ii B A 45 25
T{5 538 I (calcium signaling pathway) .cAMP 55
i #% (cAMP signaling pathway ) Fll MAPK 15 5 i 4%
(MAPK signaling pathway )% . GO Z553 R, EZW

D AGE-RAGE sgnang pattwey ndabetc complcations
—

.

CAMP signaling patiway | .
Proteagycans i carce

Chenical ctcuggness - receor cven
Moo gr g cin| .

Patways incance- L]

e (4 BP A XF 2 I o 8 B 5 vk R B OE fm) A £

(positive  regulation of cytosolic calcium ion

concentration) X ZBEAY S (response to ethanol ) Fl
RAE SN (inflammatory response ) 55, 28 [ AR #E &5 A0
4 B ¥R CaMKK2 O 3 B 4% i 40 4 .
USRI

G caMKK2- BRI

H  CaMKK2-p-H%E#H

A S 7 TR AR JCHE P (SGF-ALD) =5 JBLET, B R 88 115 -2 11 B AH A (PPD I 45 &1, C A% 0 5 PPLIRL, 81 D K S AZ O AR fR
(GO) FN T #RIE B 15 3 P A1 8l 12 (KEGG ) & 48 3BT, I A 595 A1 4 1A 00 1 2 1 ARl 2 ( CaMIKK 2) 55 P HB R B 1943 T X% 1, G 2 CaMKK2

5 EARNE LAY 53F XA H g CaMKK2 5 g-HE 47 i 431 0 458

1 SGF-ALD W % 25 32 3 ST A 45 R

213 FHALAEDEHRAEREELTFHELER
1 CaMKK2 /E ML EE 1, S5 HHE R B IR R I
BT s 3 TG AL A W /N Tl i Autodock Vina
PAFFEAT T4z . 25 K BE : CaMKK2-F+ 3 iR B
M 454 e —7.8 keal/mol ; CaMKK2- [ A N g I (14235
£ RE M -8.4 keal/mol ; CaMKK2-B-H8 T4 1 45 & fie M
-8.8 keal/mol, AIHRALZERL LA 1, Hir CaMKK2 5
BRI PSS AT TR , B/ NS A e N -8.8 keal/mol,

NGy F ORI JF A w AR &, il PHE268 . LEU320,
VAL180.ILE172 Z [AJJE W, -0 B K AE T, S2f e 55
Tt O B4 SR E K 456 08 AU B OB DR AR BLAR
o /NorF 05 F 5 G i 88 X B, 5 ALA193,
ALA330,LEU320 .ILE172 ,PHE268 J& i K75 [l g Fi
B K HE B, K TR B K 2 il b R B T AR S S AR
Ve, RFK SRS ZE A 1 FERIE . /N> F A M2 2R
DX 35k, FT ASN272 22 [H] T i 555 e Sk , 4 AL 471 g 1



* 66 - g EE 2G4 2026 4E5 60 55 7 B Shanghai J Tradit Chin Med, Vol.60,No.7,Jul. 2026

PRI [ 5 7, 40 BIORS R e B iR s R 42 . JRiL
K& Ab AR 2 (LYS195, ASP331, VAL250/271 .,
LEU270.GLY173/274 . PRO275 45 )il i Ju fi4E 1 5
INGTF AT B R A LRSS A AR B IR AL
AR RIVCELRE o I ol RLud B SGF H A 96 4 B
S3iE VR CaMKK2 8 2 & #5897 ALD FIFEH

2.2 SGFxr ALD AR K 6938 F 4E A

221 SGF Xt ALD 4 & /N R AF e ey 2 E 16 L X

A Control Model

SGF-L

HEZH /N BT IR 25 0E %, SR w6 B R /NG s 16
TRV 2 2% 1 I S MRS AR SURIR 2028 . SGF-L4i
/N B U 2 TR 72 B T 28 % ; SGF-M . SGF-H 41
ANEURF IR TR R G, R AR e 2100 HE S IE
o SRR /N A L, SGF-M ZH 1 SGF-H 41/ Ui
JE N, SGF-H A1/INERUFF AR ST 385 fin, 3453t/
FUHA LI FEAIR (P<0.05, P<0.001) . WLIE 2.

SGF-M SGF-H

LW N

i mmmwm M ”WWWWW
i o

B 30 ***r*—| C

> > 4&
S E S
R

15

T T ST nnm
il (3 i Sl 3 e
ok k
D ¥
& ke %
EETY Hookok —
1
x4
2
B
=2
0
S & &N S > NS
SEFE S S EEE S

1 : Control % HBZH , Model Jg s BI4] , SGF-L 925 5 R A 4L, SGF-M WZ 5 7 h I 4L, SCF-H A B H m Al il . A NI IA R, B
SRR, CNIFRREE,L,D WA E . 5 Model HLEE, #P<0.05, #%P<0.01, *##P<0.001 ;n=6 , X+s
B2 &20 RAFE K ARIL VA BT AR e 248 rh 3

2.2.2  SGF %t ALD # & /N R 4 1k 48 A7 B9 98 ¥ 15 F
5%t FRZHAH Lb AR /N BRI WS A2 8 bR ALT (AST
N TG K- 5 T 15 (P<0.001) , 23877 )5 ,SGF-L

kKK

kksk Kk
150

ZH/INERL TG 7K i 2 AR (P<0.001) ,SGF-M . SGF-H 2H
INERAS AR RS B E AR (P<0.001) o $27R SGF AT
VR ALD L INGFUFIRE R AE HCEIR IRV, LK 3,

kksk

kksk
skksk | e |
koksk koksk

i1 200 'ﬁl *okk 2.5 —
2.0
7 100 A|50 _
e 50 § 210
o 0.5
0 0 0.0
FELss SIS SIS

W ALT NN ERRE LRl , AST 9 KA AR AL REHE, TG I H I =E. Control 75t IR, Model ML , SGF-L S & K5 =41 ,
SGF-M N2 & 5 B4l ,SCF-H WS & 5 m il E4l. 5 Model FLAL, ##P<0.01, ##%P<0.001 ;n=6 , ¥%s
B3 &0 Rk A IgAF ik

2.2.3  SGF X ALD /)N B JiE 3K 5 0 i BT I AR 9 2 &
e HEYe g k2 3, it B4 /N U IIE 4L 21 2544
FEIIEH A B 3 B 2R s e AL A v, /s
B &4t 52 0 D00 ) B D AR M DR AR A R SR
IRBEAL, RIS AT U0 58 0 40 310, NAS TE43 W I T i
(P<0.001) . A[EIFE SGF T, /1N BUHFHE P g i
TUBUR 5 41 M IR I 75 3] 1 250056, NAS P14 1 25 1
i (P<0.05, P<0.01, P<0.001) , #2755 SGF 7] ZEfif £, 1t

5 R A A B A D A M A e IR . LI 3.

THZE O Ye e gl I R o BN A i JC i
2T I AT /N U0 P9 A R AN 21 (g
TR, PR A B (P<0.001) ;SGF-L SGF-M
SGF-H 417N BUFFRIEAS 00 21 €2 i 1% 58 2 K PR g L
IH @b, Horb SGF-M \SGF-H 20 T i 51 o ok i
2#(P<0.01,P<0.001) . ?}%/? SGF Al g% ALD #5551/
UM S e RR BT i AR . ILIRT 4,
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Control Model SGF-L SGF-M SGF-H

HE
L0

% 4 §1s

é 5 510

=

> > N R 0

SIS LELSS

1 : Control X} HRZL, Model MAREIA] , SCF-1. N2 & J5 41, SCF-M & 5 )5 bl 4, SCF-H N 5 Jy i Al 2, NAS P43 g AR TR

RE R PE IR 6 SISy, HE A I8 ARSI e 0, BRI 100 pmo #P<0.05, ##P<0.01, #¥£P<0.001;n=6 , ¥+s o
B4 K28 RAFLALIRIEF &1 DA (X200)
2.2.4  SGF U ALD B AL /N RO K AE 48 2 08 AL/DN BRUTF I 5 105 400 R L2 R v e e 40 e 1 D 2 5 o
F4/80 e MPO Yt 25 L W], S XA/ NRAI L, B3 FRE(P<0.01,P<0.001) . #2775 SGF Al #ilidil ALD
A5E 780 21 JHF U 5 5 40 R v P 2 M B i S A AR N BRI DR % A AR IR T e R AR E R .
FHEAN(P<0.001) . 298975 ,SGF-L.SGF-M SGF-H LK 5,

A ~ Control Model

GFL SGF-M SGF-H

F4/80

MPO

g4 <
‘% = 15
H 10
B, §
g g
1 5 9
0 0
s & &N S & > DN
00.@ ‘“& %é G§$ %é o°°& ”@ %é ecs %"Q

TF : F4/80 M /RS 2 K I T REBHABE MR B R FEZ R, MPO S i AL . Control J9 Xt R4, Model S RIAL , SGIF-L -}y 2 55 J7 {85
2, SCF-M N2 5 )7 ihl 4, SCF-H NS il 40 . A 4 F4/80 F1 MPO 428 20 4k 24 e (18] (x200) , B A2 @ B 40 it 8 A7 R 100 um
*#%P<0).01, **%P<0.001;n=6,x+s

B 5 &2/ ZAITIE B v 28 J0Fe b o s 4w i3 UE ph AR

2.2.5 SGF 3t & 41 /N B JIE & A6 B3 ACF 19 % vl Tt [F B SOD §if 4 45 W B AR (P<0.001) , £96 77
55%F FEZHAH Eb AR AR ZH /N BROFFIIE A MDA 5 i g 3% J& , SGF-L.SGF-M . SGF-H £ /N BT IF MDA % ik 7K
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S48 3 ARG (P<0.001) , SOD /K-35 1 2 FH 55 (P<

3
|

MDA/(pmol/g)
PO
L 1 L

=
0
1

0.0~

& & & &P
0e° » Q,c’ ‘.90Q %0

0.01,P<0.001). WLK 6,

150+ 3k k '—I

—

=

S
1

SOD/(U/mg)
2
1

0-

>

> s
& F » o s
& & %é‘ %cﬁ 6(3

4 MDA TN i, SOD AR A AL Y AL , Control X BRZ , Model AR AIZH , SGF-1. 5 5 K FI 4, SGF-M S & 7 h il 4, SGF-H

AESE I EFEL . 5 Model FLEL, ##P<0.01, #¥¥P<0.001;n=6, ¥+s

Beo &0/ FAFRERA B oK i

2.2.6  SGF Xt ALD /) B A I 3k 4E B F B9 98 7 16 A

5555 BEZH A B, A A 2 /0N BRUFF 20 20 412 4R 1 440
Bl F TNF-o . IL-6 . IL-18 mRNA 35K V-2 5 & T
(P<0.01) , THL A I F IL-10. IL-22 mRNA 335 7K F-
UAH BE B AR (P<0.01) o 450 5 SGF T 15 , 9 4E

T B KA BNAS [R] AR JEE B0 < SGI-L 41 = ZLRFAIK
TNF-o mRNA (P<0.01) ; SGF-M 5 SGF-H 2 TNF-a
IL-6 ., IL-18 mRNA 7K~F-#4 i 2~ # (P<0.05) ; SGF-H
4 IL-10, IL-22 mRNA 1 3 ik 7K °F 1 3 42 7+ (P<
0.01), WK 7,

- 1
— *kk *
*% *%
—i— f 1 1
10 30 *kk Kk 10 - *%
. f ! 4 I L
% oL
6
¥ £ i
g4 <7 sy
g3 Bl S
2 i 2
1 1
0 0
& & & S & v 8
& F S ST EF s O FE S
20 *% * 2y *% *%
| | e | —
15 1.5
< <
Z Z
£ 10 E 10
S a
= =
S s Tos
0.0 0.0
LI S § & & &P
o 3 % 3 o & & 3
A P

Y TNF-a A ISR AE R T-o, IL A FI A0 MEA 25 . Control JyXHIEZ , Model UL SGF-L N5 & 5 (R F B4, SGF-M 2 & )5 il B 4,
SCF-H W Z & il .. 5 Model HLAL, #P<0.05, #%P<0.01, **%P<0.001 ; n=6 , X+s.

B7 &4 AU K B F Rk kT b

2.2.7 SGF %t ALD /) B AT I 4F 4 0 A8 < B F 09 3
AR S XA A e, B A N RO AL 8
Collal .Col3al . Coldod mRNA &3k /K V-1 @ 2 Tt
(P<0.01,P<0.001) ; 2897 )5 ,SGF-L.SGF-M .SGF-H
ZH/NEHTFA S Collal . Col3al . Colda] mRNA Fih7K
SRR (P<0.05, P<0.01,P<0.001) . ULIEIS,

25 I, SCFiAYT ALD Y7L 25, H &Rl i 417

S A, DRI I 2 SGF = 37 et 2H FF SR AH AL il
I

2.3 SGF # & ALD A /) ST I K g2 A= g JT AR
B M Western blot 545 B, 5 X BZHAH
L, ALD #5125 /)N /U 41 21 AdipoR 1., CaMKK2 Fl
p-AMPK 5 [ 35K 24 i 2% T [ (P<0.05) 3 248 SGF
s, /0 BURF 41 40 AdipoR1., CaMKK2 Al p-
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% *kk *k
*kk M |
- [P ra— & 1
4 s | x 34 k| kkk 67 Kk
[ [ | T 1 I r
< 3 « <
z A
14 é 2 Z 4
e g E
~ < ~
N 3 3
3 T - I 2
Voo < N
0 o 0
S @ v S8 N N > @ &
¢ F & & ¢ N I G . I N S
& ¥ F e S & S F s

T2 Coll al J TR JF B 1 ol BEFEIN 5 Col3 ol 1y MBS AR ot HESE N 5 Cold ol g IV TR SR 11 ol BEFEIN . Control Jy X IELL , Model R
21, SGF-LAZ &) IR AL, SCGF-M i 5 )y th i 4, SCF-H S s, 5 Model b4, #P<0.05, ##P<0.01, ¥##P<0.001;n=6, ¥*s.,

B8 SGF*t ALD A2 A S I 4F 254048 % B F mRNA £ ik 69 %

AMPK 5 [ 23K 7K -2 1 25 B8 i (P<0.05, P<0.01) o
P71 SGF Al A3 i I 8 AdipoR1,CaMKK2 # ik 7K

- WG AMPK {55 530 240 ALD A7 /)N BRUTFIE 2%
SE FIAS FULFR (P<0.05, P<0.001) . WK 9.

Control Model SGF
CaMKK2 _ 65 kDa
AdipoR1 [F55 #s === 5% s == o5 e == == = s | 41 kDa
p-AMPK 62 kDa
AMPK [ s s s s w— — — w——a— W | 6 kDa
GAPDH 36 kDa
*%k kX% -
159 —r— 1.5+ I,ﬂ 'LI 15 . .
z Z ¥ i
= 1.0- = 1.0 = 1.0+
¢ ¢ s
g X =
Z 05+ £ 05+ Z 05-
: :
0.0 0.0- ] 0.0- ;
N NS
o 4 S&\ & & & & ¢

T : CaMKK2 Sy 85 28 PR 2R 11 P 2, AdipoR 1 M BRIEZE A2 14K 1, p-AMPK Sy 89 £k 1) i 2 16 fb 25 P13 , AMPK R IR R 16 AL 2R
FA I , GAPDH Sy H i % -3- B R J0E 0 o Control N X HEZH , Model AR, SCF A S &4l . 5 Model FLE , #P<0.05, ¥#P<0.01, ##%P<

0.001;n=4,x+s,

Bo &z ZAFME AdipoR1,CaMKK2 ,p-AMPK & & & i /K -F 42

2.4 SGF " Ethanol # 549 HepG2 4 Jo B2 22 fig fi
TLAREG A ALF
2.4.1 YU E AdipoR1 7 ¥ & SGF 4t Ethanol 1% % #Y
HepG2 40 i i UL AR By B F1E Al T2l Z5 R
7~ , Ethanol 175 % HepG2 40 i J5 , J§ BT DUAR 3 i (P<
0.001) , SGF i J& nI LA BA & 3 20 B 5 U A (P<
0.001) ; SGF T [R] T ER HepG2 H AdipoR1 &1k
J& o, Mg BT AR B 8 n (P<0.001) , 3R B DT ER
AdipoR1 £ Hl| 55 SGF X} Ethanol 5§ HepG2 19 JIg Jii
BURmRI/E R . DL 10,
242 YU Bk AdipoR1 7 ¥ & SGF * Ethanol 1% % #
HepG2 41 i, # AdipoR1 T i 5 5 1 Bt B & 1F A
Western blot 5455 {7~ , Ethanol i 3 HepG2 5 ,

AdipoR1,CaMKK2 Fl p-AMPK & [ % 35 7K - ]t %
ik (P<0.05, P<0.001) ; SGF T ¥l J5 , AdipoR1,
CaMKK2 Fl p-AMPK £ 1 58 35 7K °F- B i F+ & (P<
0.001) ; SGF T ) [5] B T 2k HepG2 H AdipoR1 i 55
ik J& , SGF X AdipoR1 K H 7 i 8 (H CaMKK2 Al
p-AMPK (3 VE FHAL M ] (P<0.001) . FRBIVTER
AdipoR1 Al 7[5 SGF X Ethanol i F i HepG2 41 i
AdipoR 1 B H N Tl B SGEEH . WLE 11,

2.43 1% AMPK 15 & # 4 % SGF #t Ethanol % %
# HepG2 41 g #£ 2 fig T AR B9 2L #4E Al Ethanol
75 S 09 HepG2 40 it Hp IR B TR BH (B 184 1 (P<0.001) 5
55 Ethanol ZH Al Ht. , SGF 41 40 Jif A5 i 19T R B (i ok /0>
AMPK 1 ) 551 2H 20 1 fig oz L AR TS B W 22 4k, AMPK
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Ethanol - +
SGF
si-NS * +
si-AdipoR1 = =
B 20 ,i,

kokok dkkk skkk kkk
15 1 1T 1

Rthanol + o+ o+ o+
SGF ® +
siNs o+ 4

siAdipRl - - -+ 4

+ + +
+ - +
+ -
= + +
*k
1
C 0:20 dkkk kkk kkok kK
<
%015
E
3 0.10
£
3 0.05
=
0.00
Ethanol -+ 4+ L
SGF - -+
Si-NS + o+ o+ =
si-AdipoR1 - L - + +

1 : Ethanol 4 £, SGF 2 557, si-NS N UL HR | si-AdipoR1 A UTER AdipoR1, TG R H Il =R, A ML O Y a2 5 (x200) ; B A BHE i

TR B R COHIM =R (TG) s BRI 100 my, =" AN FHIR A, “+7 Sy i it A
JLEK AdipoR1 s+ Ethanol i 549 HepG2 2 JLBE TG R IR AR 64 % v

& 10

PO +SGF 20 40 it fig 5t T A B g 34 Jn (P<0.001) ;
55 AMPK 41 #1570 4040 HE , AMPK 3109157 +SGF 2H 48 it

B R DT AR D (P<0.01) . Western blot ¥ ] 45 5 i
7, AMPK #0550 m] U] SGF J4TE (1) AMPK 38 %
A% H FUF R A C I e m . 45 4R, SGF Al fE
W1 [ AdipoR1,CaMKK2 3k , i 1% AMPK {5 5
T [ 0 ALD AL /N BRURFIE 28 0E AN AR B LA, T AN
JEEEEOS AMPK A5 S . WIEI12,
3 iTig

ALD J2 i F R 8 00 5 B00 I ,

I B FE AL AR AR L S 0E AR LAk, B ] kR
SR FFREAL RS e fndt 2 i, HALD &
WORBAE LT . HAT, M0 3E E 2 B
PR (FDA) #EHERIIAR YT ALD A 25 . T EIA
S ALD Z2 R TR VP R R AR N 2, 0 R
P LS AL, S EOFES AT, SR AT A
TE ORI, , 24 OB H R I L 7 A A AT 4, 540 T
2 RN R R RUR (g D P sl iRk ) . RS
257RY7 ALD A HARR R 3, SGF J& i i
2R 2 I i W O B B I B v SR B E & R T
AR AH 56 B 1 8 19 A8 A28 58 0 I DR 97 35
YIN7 Be A RS il S5 B TG DRREIR | G i DR g o
DU D e 54, W5 AR 7K 7 HH R Y7 ALD
FAST RUA A 3 IE

#%P<0.01, **¥%P<0.001 5n=3,X*s,

SGF P2 (B R (JEZLRE 7 2 BRI £
T o, Ho M2 5% BA W L)
B0 5 A A3 R ES AR RV AR R IR (R B
B, ol FAME IS R IE R AR . IR AR RIS )
ERAAR IS B 456 ikt A0 1E . SGF Thak
YERIE R A ALD ()P B AL, ASHIE 5% 38 28 i
SGF T NIAAA AUV, &I SGF RES A &35
TS RS ) JFF FUE A5 40 0 i I DT, D P I 2 o 24
i 3523 A AR I B KT 4R 7R SGEF RHIPRS P
P R ELA Wt () R4 1

A5 3 oL N 4% 24 B 2 0 %% HH SGF IR YT ALD
1 HE 44 B 15 47 B FEAZ O Z L A, 6055 CaMKK2
Jif 983 2 11 p53 (TP53) | 2% [ e 37 1Rl 3% v A 7
(SRC) . 22 % R/ 75 S W2 WA 1 (AKT1) i A Ak iy
A I 8 W BT 24K y (PPARG) 45, 3= B9 Ko AR 145
B R4S 15 5 8 % . CaMKK2 2 i 1 19 CaMK 2
— S AR P B P A Y 5 R ) ek R Ak I
WG AMPK DAAY 510 22 00 75 19 24 B g 214 1 )
2T CaMKK2 J& AMPK B B2 b Ui % i , i
AMPK J2 21 I 7K - i1 4 B Rl £ 1 17 14 5C B 5 [
T, CaMKK2 7] LAZEA AMPK, JE U R U5 5 2 &
Yyt AMPK J& AT D4 52 i 2K 1 5 Rk s 8 i
A % g J3 AR S A S PR 1 27 S R 9 1 I B AR i it
TR £ A 2520 i, AMPK @ 1 15 35w R 1k 2
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b adpor! | 41 -

CaMKK2 | w— 0 o

| 65kDa

AMPK | D S s—

62 kDa

GAPDH 36 kDa
Ethanol - + + + +
SGF + +
si-NS + + + . .
si-AdipoR1 = = 2 + +
*okok
B ¢ D
ok k f 1
1.5 1.5 Hokk  dkkk 1.5 %k k
L . r — 1
* ok K Aok ok K gy
= — 1 E — = Y
A& 1.0 Aok ok S 1.0 = 1.0 FHK
= i < ¥
S 3 g —]
= i ~ < Kok k
£ 0.5 M1 Z esq £ 0.5+ 1
-] A: ~
-« (8]
0.0- 0.0- 0.0-
fhma - b O+ O+ # Etbmol " + o+ o+ Fthanol + o+ o+ o+
SGE + + SGF L SGF L
si-NS b 3 - 4 - - si-NS + + NS + + +
si-AdipRI = - - + o+ si-AdipoRL = - + o+ si-AdipoRl = = - + o+

T CaMKK2 S 85 1 28 PR 25 1 BN 2, AdipoR 1 S IRIEZE A2 1A 1, p-AMPK Sy 192 £k 1) B I 116 10 25 11 B4 , AMPK N IR R TE 1L 2R
T , GAPDH hy H ylE-3- iR i S0 . Ethanol A L, SCGF A Z: 5577, si-NS M UTER X IR | si-AdipoR1 A TLEL AdipoR 1, “-" ANl FHAH, “+7

Tl
B 11
Tk A B A SR AL I (ACC) R T3 S A i o A, 21k
Tl A R T BERE o R 5 B A AR DG 1 R iR R
R N B K- FIR R 1) A B 5 4 A > o bk
22 BIE P 2 I CaMKK2 3 3 AMPK 3428 30 35 1T 1)
BRI, $E 78 CaMKK2 (185 D) E 1T BE 78 FF Ik A
AR R AR AR WE SR A5 R R |, SGF
A LG CaMKK2 &5 4 AMPK 3875 J1FHEJE A,
TR i 3 04 TP g T 2 1
EEAL S 2F f FE R, CaMKK2 1y ALD ¥ 1E 1Y
RIS M AR T T K o SCFAE NI IR 545
T3, oSV 3 AT BB A5 CaMKK2 TF [ 531 44 38 5
YERT, Ao nl i b A 20 T B gy 8 1 4 e Hoh
) SRR T P LA 2 T T 45 ) 3 0 11 CaMKK 2 %
. A, B A I R FE A K ALD £ T IE
CaMKK2 &35 7K - 5 52 9 /™ 5 72 B2 AR OC M ¥
By F 357 H T CaMKK2 Rk 3519 ALD K543 #L,
B2 2 ARAIR TR A W i A

A HAHFEHE H 1Y Western blot Kl 45 59, B ~ D Rl B 40 . #P<0.05,##P<0.01,*¥*P<0.001 ;n=3 , Xs.
&-28 HepG2 4n Je A ¥ AdipoR1,CaMKK2 ,p-AMPK % & & iA b4z

SGF i Pk 6 7 A 45 PH R B L R N R I
B-ME M . FREYER B vl LA i 1% Tk AMPK i i 2
HERR MR Ak, s IR AR s IR R Z K
STEAARNER AR ZHA R RE-. AR
oA T 3 3 98435 AP AdipoR1 A5 Y AMPK/SIRT1
15 530 1% S BRI AR AR ORI I . AR
Z Wi REIE A M ] TLR4/MyD88 {553 % /b L 4
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