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[Abstract] Objective: To investigate the therapeutic mechanism of Xuefu Zhuyutang (XFZYT) for metabolic-associated

fatty liver disease (MAFLD) through integrated network pharmacology and animal experiments. Methods: Network
pharmacology was utilized to predict the core components, key therapeutic targets, and signaling pathways of XFZYT in the
treatment of MAFLD. For animal experiments, a rat model of MAFLD was established by feeding a high-cholesterol diet for
4 weeks. Intervention was then administered with low-dose (2 g-kg"') and high-dose (4 g-kg"') XFZYT for 2 weeks. Biochemical
assays were performed to measure the serum levels of aspartate aminotransferase (AST) , alanine aminotransferase (ALT) , total
cholesterol (TC) , triglycerides (TG) ,

activities of superoxide dismutase (SOD) and catalase (CAT) and levels of malondialdehyde (MDA ) and glutathione (GSH) in

high-density lipoprotein (HDL) , and low-density lipoprotein (LDL). In addition, the

the serum were measured. The same way was adopted to measure the levels of TC and TG in the liver tissue. Enzyme-linked
immunosorbent assay (ELISA) was employed to quantify the serum levels of interleukin (IL)-6, IL-18, and tumor necrosis factor-
alpha (TNF-«). Histopathological evaluations included hematoxylin and eosin (HE) staining for liver tissue morphology, Oil Red
O staining for lipid deposition, and dihydroethidium (DHE) probe staining for reactive oxygen species (ROS) levels. Western blot
analysis was conducted to assess the protein levels of AMP-activated protein kinase (AMPK) , phosphorylated (p)-AMPK, nuclear
factor erythroid 2-related factor 2 (Nrf2), heme oxygenase-1 (HO-1), nuclear factor-kappa B (NF-«B), and p-NF-«B in the liver
tissue. Untargeted metabolomics analysis of the serum was performed by liquid chromatography-tandem mass spectrometry
(LC-MS/MS). Results: Network pharmacology analysis predicted 155 potential targets of XFZYT for MAFLD treatment, with
core targets including signal transducer and activator of transcription 3 (STAT3), protein kinase B1 (Aktl), TNF, and IL-6. Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment primarily implicated the AMPK signaling pathway. Animal
experiments demonstrated that compared with the normal group, the model group exhibited dyslipidemia, hepatic function
impairment, pronounced hepatic lipid deposition, and inflammatory manifestations, with elevated serum levels of AST, ALT, TC,
TG, LDL, and MDA (P<0.05), reduced HDL and GSH levels plus decreased SOD and CAT activities (P<0.05), downregulated
protein levels of Nrf2, HO-1, and p-AMPK (P<0.05) , and upregulated protein level of p-NF-«B (P<0.05) in the liver tissue.
Compared with the model group, XFZYT intervention groups showed significant amelioration of dyslipidemia and hepatic function
impairment, markedly reduced hepatic lipid deposition and inflammatory cell infiltration, decreased serum levels of AST, ALT,
TC, TG, LDL, and MDA (P<0.05) , increased HDL and GSH levels plus enhanced SOD and CAT activities (P<0.05) ,
upregulated protein levels of Nrf2, HO-1, and p-AMPK (P<0.05), and downregulated protein level of p-NF-«B (P<0.05). Serum
metabolomics revealed 511 differentially expressed metabolites (231 upregulated and 280 downregulated) between normal and
model groups, while XFZYT groups versus model group showed 94 differential metabolites (51 upregulated and
43 downregulated). Among them, 11 metabolites displayed the most significant alterations, with enriched pathways including
glycerolipid metabolism, cholesterol metabolism, and insulin resistance, multiple of which demonstrated AMPK association.
Conclusion: XFZYT alleviates MAFLD by regulating the AMPK signaling pathway and associated metabolic networks.

[Keywords] Xuefu Zhuyutang; metabolic-associated fatty liver disease; network pharmacology; metabolomics; AMP-
activated protein kinase (AMPK) signaling pathway
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220941 BP 4 H , ¥ I RNA B4R IS 8 15 3¢
TE 5 L R 2 38 0 IF 1) R LU T R A B
FERI R 70 55 CC 2 H L v5 K4 A BT 240 M A% 240 o
JEE 20 B A B 45 R A 5 115 45 MF 4% L ¥ 12 2 11 45
& B4 DNA GG G HMIE e S ThaE . AR
HHEBEHT LM 3 RESRT 104 H .
KEGG 41 ¥ 15 3] 143 4~ % B , 7 ¥t COUNT %t H
20 /> 38 % A DR AR 0 2%, DL 8 S S AR
ok
3.2 XFZYTIARJT MAFLD /) 3l ¥ 52 56
3.2.1  XFZYT %} MAFLD K Bl — fi& 5 00 19 52 i
TE #& AN 5206 0] 8], CON 41 19 K RIS #iOIR 28 47,
EEBE LT ,MOD H K B AR #IR S K, B
M B TSGR YA B 0 S RE 1 N B LM XFZYT
A UMK 25 2 J5 K B & 6 RN 3 Bl g ) 8 MOD
20 B S o
3.2.2 XFZYT X MAFLD K KL ¥ ifin ig & T £ 7k
PRy 5 CONA L ,MOD 4 i TC.TG.
LDL AST . ALT 7K F- 8 & 7t % , HDL % & BH 2 FFAIX
(P<0.05) ; 5 MOD 4] [b # , 4 XFZYT Al MET iG J7
J& L I3 TC . TG . LDL ,AST ALT 7K °F- B i P& , 1
HDL 7K F 7} & , Hod XFZY T-H #1 MET 2 89 97 2 9
W(P<0.05), WFE1,
3.2.3 XFZYT X%} MAFLD & BT I g 5 7K F 19 5%
M PR HR R %%, CON 21 K BRI JHF K 222 2148 (o, 3% 1
6, M 32 A S MOD 41 K BRAY T IE SR 4T
o, FOME , R FURS K ;5 MOD 4 L8R, % XFZYT
FIMET I8 77 K BRI I 23 (2 L 0 00 115 b 35 4 AN [+
FERE MRS . LT O YL a7k W, CON 41 41 ffg % 5
WE A0, JCHA S 21 (0 IR , MOD 41 nl L€ 21 K &
HR AR 5 5 MOD 4 8 , XFZYT 41 FI MET 41 11
JHF 200 B 1 75 HE LR sk > LR 1, 5 CON 41t
. 5 .



5532 B4 11 1) PEXR A FIFEEE Vol. 32, No. 11
202646 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2026

F 1 XFZYTX MAFLD X R 5 M A & AFTI K FRIE N (x+s,n=7)

Table 1 Effect of XFZYT on serum levels of blood lipid and liver function in MAFLD rats (x+s,n=7)

51 Flit/g-kg'  TC/mmol-L" TG/mmol-L"'  HDL/mmol-L"'  LDL/mmol-L" AST/U-L" ALT/U-L"
CON4l 1.3340.12 0.34+0.06 0.33+0.08 0.13+0.10 28.75+7.09 2.97+1.65
MOD 1 3.39+0.42" 0.85+0.21" 0.17+0.02" 1.47+0.31" 96.39+38.29"  27.53+15.87"
XFZYT-L 2 2.57+0.1% 0.43+0.18 0.23+0.02” 1.08+0.16 59.79+20.30 10.55+3.45>
XFZYT-H 2 4 2.45+0.14% 0.38+0.07” 0.30+£0.07> 0.89+0.53” 43.43£25.437 8.15+6.28%
MET %1 0.15 2.28+0.29” 0.34+0.09> 0.33£0.07% 0.92+0.22% 46.51+20.57 8.95+3.39%

. 5 CON4H 4% Y P<0.05; 5 MOD e # 2 P<0.05( 3 2-3 5[)

% MOD 2 FIF 20 28 b TC . TG 7K B F 458 3] &
F+ B (P<0.05) ; 5 MOD 4 [t #% , XFZYT-H 41 Al

MET 4 TC.TG /K K FF+8 80 B R, 2 51 4
e E W (P<0.05), W2,

4 :A.CON4];B.MOD 4] ;C.XFZYT-L41;D.XFZYT-H4 ;EMET 41 (& 2 . 3 [A])
El1 XFZYT3X MAFLD X FRATAE AR Z WA (HE JH40 0,x200)

Fig. 1

% 2 XFZYT 3 MAFLD X R BF 38 # & Bf A A /&2
n=7)

Table 2 Effect of XFZYT on liver indices and liver lipids in
MAFLD rats (x+s,n=7)

GF M (x5,

215 Fli/g-kg!'  JFHEH TC/mmol-g' TG/mmol-g’
CON4l 2.90+0.03  0.16£0.01  0.34+0.08
MOD i 4.32+0.02"  0.59+0.06"  1.03+0.19"
XFZYT-L 41 2 3.86£0.03  0.45+0.10  0.75+0.04”
XFZYT-H 41 4 3.77£0.17%  0.43£0.06”  0.70£0.07%
MET 41 0.15 3.54:0.02%  0.40£0.06”  0.66+0.12%

3.2.4 XFZYT % MAFLD J B W 5 B 35455 14 5%
Wi JFF4148 HE Y4 48 5 7 , CON 2H Y T /I i 445 #4 1F

A M A R g L RS R i MOD 41T/ it
c 6

Effect of XFZYT on histomorphology of liver of MAFLD rats (HE, oil red O, x200)

S IR, A0 MR 28 S 5, I ik 1S K, s SRR D
25 RN R AE AR MR . XFZYT 41 Fl MET 4134 )7
Jei 4 32 45 2 R B BT D ARURT AR E 4 iR
e B ULIA T

3.2.5 XFZYT X} MAFLD K f IfiL 3 H 48 ¥ 40 it
TR ®m 5 CON4 4, MOD 41 /) IL-18.1L-6
FITNF-o KWW JH i, 22 R A G it & X (p<
0.05) ;5 MOD 4 H. % , XFZYT-H 4 IL-1B.IL-6 #il
TNF-o K ¥ 0] 8 BEAR, 22 5% A 4o it 2 3 L (P<
0.05) , XFZYT-L 4 IL-6 /K ¥ B & F& 1% ,
% 5K 4 3 X (P<0.05) ,MET 4 IL-18 /K *F B
WAL, 2 R A g2 L (P<0.05). W3R 3.
3.2.6 XZFYD %} MAFLD K i IfiL 3% %8 1k D7 38 95 b
M5 5 CON 4l %, MOD 41 1% SOD . CAT i
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#R3 XFZYTX MAFLD AR MEFH XK EAMEFESEN NG

(x+s5,n=7)

Table 3  Effect of XFZYT on serum levels of inflammatory

cytokines in MAFLD rats (X+s,n=7) ng-L"
20 5 /g kg IL-18 IL-6 TNF-a

CON 41 55.28+13.01 76.22+15.31 5.36+2.04

MOD 41 119.41+21.74" 99.15+4.90" 14.74+1.11"

XFZYT-LA 2 88.64+6.09  80.53+8.74% 13.03+1.27

XFZYT-H4 4 66.13+20.78% 79.38+9.86> 10.94+2.35%

MET 41 0.15 67.44+18.99” 86.46+8.87 13.36+0.93

PEFI I VS GSH & 2 W W B AR (P<0.05) , Il 7§ MDA
SR BN (P<0.05); 5 MOD 4 H# , XFZYT 4%
45 24 SOD I 1 . CAT I 1 Al GSH & & W i 3§ fin
(P<0.05) ,MDA % & ] B (%MK, Z R A HiTFE L
(P<0.05). W34,
3.2.7 XZFYD %f MAFLD K B JIT If ROS 1Y 5% i
FENFE ROS V) i, 5 CON 4 4, MOD 41 H
A SR 9OLE . it XFZYT MIMET 11l )5 ,
9o B 2 BRI, X R B XFZYT Al MET #5 v] LA
U/ B RE T ROS By =4 . WL 2,

F 4 XFZYTX MAFLD X R0 7%E RN HIERAKFERHREIN (X+s,n=7)
Table 4 Effect of XFZYT on serum levels of oxidative stresss indicators levels in MAFLD rats (x+s,n=7)

219 Fl /g kg SOD/U-mL"’ CAT/U-mL" GSH/umol- L™ MDA/umol- L™
CON#i 204.93+£21.26 35.36+10.91 37.01+16.81 0.98+0.29
MOD £ 136.82+25.00" 3.79+2.65" 2.41+1.39" 2.16+0.38"
XFZYT-L 4 2 179.59+21.96% 19.85+4.60% 13.58+2.34% 1.27+0.24
XFZYT-H 41 4 197.11+41.02% 21.50+9.69% 16.30+5.54% 1.16+0.30”
MET 41 0.15 179.2348.427 24.11+16.63 21.13+11.51? 1.20+0.23%

h . - . .

: . . . .

N . . . .
A c D E

B2 XFZYT 3 MAFLD X R BFAE ROS KIS M (87985, x200)

Fig.2 Effect of XFZYT on ROS of liver of MAFLD rats (IF, x200)

3.2.8 XFZYT %I MAFLD K B E AMPK # % {5
S E A RBEm 5 CONA A ,MOD 4
p-AMPK Nrf2 fl HO-1 2 (4 %3k B i F %, p-NF-«B
LIk B R T E (P<0.05) ;5 MOD 4 L, XFZYT 4
A MET 4 & p-AMPK . Nrf2 fil HO-1 2 1 & 15 i
Ft 55 (P<0.05) , XFZYT-H 4 \MET 4 p-NF-«B % ik
MR, 254 4% 3% & L (P<0.05) ., UL
#£5. K3,

3.3 XFZYTXF MAFLD K UL 3 135 40 22 40 B

3.3.0 R BT 454 KRR TE 19 TIC L3 5
R BRE I A A o 25 AR SR A A I T S LY T R
WA TG B — 2 25 5, R WO R PN % A 10 5 A T
AT AR W KT & A AR Ak . PCAZE SR o,
CON 4 5 MOD AL ¥ 43 4 ] 2. 73 &5, & W] MOD
ZH K BRI T FC I A8 CON 41 & A= B S e 28 o [ i
XFZYT 5 MOD H A B R 250 . £ 4] X 5311

. 7 .
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5 XFZYTX MAFLD X RAFAEHAH AMPK X ESEBEARIENHI (xx5,2=3)
Table 5 Effect of XFZYT on expression of AMPK pathway protein in liver tissue of MAFLD rats (x+s,n=3)

205 il /g kg HO-1/GAPDH Nrf2/GAPDH p-NF-«B/NF-«xB p-AMPK/AMPK
CON %] 1.02+0.02 0.87+0.02 0.74+0.02 1.1140.08
MOD %1 0.67+0.01" 0.46+0.01" 1.49+0.05" 0.73+0.06"
XFZYT-L 2 0.97+0.01 0.79+0.04> 1.14+0.05 1.03+0.05%
XFZYT-H %1 4 1.04+0.08% 0.68+0.02 1.03+0.01% 1.06+0.01?
MET 21 0.15 1.05+0.14% 0.87+0.05 0.99+0.01> 1.06+0.02

o ] 1~ -

Ho-1 MR SRR SN e e 320

PNF-KB S S-S S — G5 kDa
' e -

NF-4B  wpwess  swss swssws SSSww s G5 kDa

o R o

AMPK | WW— g— S S g— 62 kDa

36 kDa

GAPDH #S Sl smm SR a——

A B C D E
3 BRAXRFEARKAMPKEXESERERRIEBIK

Fig. 3  Electrophoresis of AMPK-related signaling pathway

protein expressions in liver tissues of each group of rats

B RAEREE R4, & 4l p A ) K 2 % T W
WA AR A R A AR AR E T R

R6 XFZYTXI MAFLD X REBEZFRR WA

I, BB ARIE B FRESTAEEAYN QO
(EERIFRIN BE 1) SR T RO B i B i) , ©° [l 9 4%
59 A bRl A8 <0, R AR AL TG i LG B4 0 HL AT
fife R 5 TN BB 0 R A U AR L R BRI b L
332 MWW iHiE T PLS-DA 45 R, #%
VIP{E>1.25 H 5 50(FC)>1.5 } P<0.05 i & 22 4%
B4 . CON 45 MOD 4l 3k 45 511 Fh 22 5 AR i
Y, EZR AR IWEESS SRR M AT AR H B 5
B M RRE JS T R S AR, b 231 AR R
ik B, 280 FAR MY KA F M. MOD 4l 5
XFZYT-L 41 [0 347 94 B 22 S A, E 2 R &
HAT Y AWLE S A Y B T 5 e A 1T
s B IE2E 5 . Hoh SURMR S 23k 1, 43 Fh it
W FA T, Hd , XFZYT T 11 MR &
B O DL 6 KK i R R A L

Table 6 Effect of XFZYT on potential differential metabolites in MAFLD rats

R (P4 FK) R (£ ) t/min’ =X 71 PR HMDB ID
8-Deoxylactucin B- LA % 589 261.11 M+H-H,0,M+H C_H,O0, -7t HMDBO0301858
Cer(d18:1/24:1(15Z)) - 6.85  692.62 M+FA-H C,,H,NO, -7k HMDB0004953
Kynostatin 272 KA 272 746 70222 M+Cl C,H, N,O,S, F7  HMDB0253811

8-Hydroxyluteolin 4'-methyl S-FRHARIR 4 545 557.06 M-H C,,H,,0,,S 17t HMDB0037333
ether 8-glucoside-3'-sulfate Tk 8- %7 B 1Y -3 7 - R

(3-hydroxy-T-azaspiro[3.5]  (3- B & -T-H 2t B 361 250.14 M+H C,,H,,NO, It -
nonan-7-yl)-(3-methylfuran- [3.5]F:-7-4)-(3-H Hnk
2-yl)methanone Mg -2- 58 ) H i
Glucocapparin FIAE3 524 663.02 2M-H (CH,NO,S,)  [:F  HMDBO0038429;

HMDB0304680

N-Sulfo-D-glucosamine S O PR A 0.68  240.02 M-H,0-H C,H,,NO,S -7 HMDB0001481

Dimethylellagic acid CWIEBRERA A 524 52410 M#NH4,M+  C,LH,0,, 7t HMDB0251398
glucuronide T R A Na,M+H
Malathion SRR 597 32903 M-H C,,H,,0,PS, 1:¥  HMDB0014910
Asp Tle Ser RARMR SRR, 225 33416 M+H C;H,,N,0, TH -
Fagomine FRA T 070 148.10 M+H C,H,,NO, FF¢  HMDB0033453

333 GE5IAEE T X KEGG v B gh R k17
BESH B ERANBMY EER L NE K.
. 8 .

CON 4 F1 MOD 2H i 22 AR i 4 = 22 46 v 78 H I i
AR AE A PO R AR FR IR T R (cAMP) {5 53l
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%45 173 2538 % ; MOD 41 5 XFZYT-L 41 /Y 25 # 10
WY JE A R A A% R AR T B R AR IR A
104 5538 8% o XV 7E A= W) b 25 0 T A 3 % i — 20 o)
Bral A, XFZYT 2 5 52 0 1) 32 230 8% 8 H o g 48
I JE AR I TR 45 28 A% I . UL SR R B
Mok
4 itig

B % A% KT 19 $2 5 MAFLD &% R 2 4F b
T FHEHBUG 2B XA YRIT LY A S EE
Hzs®m, dEE e, MAFLD B9 15 < < i
LSBT A B0 R R B A Y Horp R
7 Sk H e A e e vy LR B 2, Bk, R
e FEVRIF RN, XFZYT I A5 MR E R EIHT
BB PR A ), ELAT B A B3 il fR R =2 TR, Ife
PR % H3A )Y MAFLD BUfS 7 R4 597 &,
I 5 AR R B I AR B it B A P AR 2 B
WFFE R W, XFZY T ] A %0835 1 25 6L 22 e A o
TUBUE B, (0 FARIR 7 AL v AT e B, A
IF 5% R 1T W 28 25 329 25 5 Sl W) 55 90 J5 i %0 XFZY' T
1697 MAFLD By BEAK B 2547 T 4858, 45 R WoR
XFZY'T Al 3l i 0% AMPK, 75 171 38 15 T 37 28 i F 4
A ORH DG AF 3 i R 4 DR B VR

W 4 2 2E R — 1 T RG A Y 2 G iE i
W) F G 2% Gy BT AT Z2 88 2 4 1 ikt R
X RF AR 5 S AT IR A B R R T
BAZA 22 WNR s LRk RS54
T 14 5 I 2% 24 B~ 1) A 9 B v BE A DAL I T 4%
2 B 2458 F T b 25 5 5 2 BAL I A F T . AR F
FE T, N 4 24 3 25 X XFZY T IR Y7 MAFLD (17
PR SHEAT T 0 L . 45 R WR AMPK fF 5 I AE
KEGG i % 43 A7 otk 25 55 4 HLHE 28 38 SE AT, A i
AMPK {5 5 i [ J& 2 A~ 4% 0 B 5, W Aktl STAT3 .
HIF 1A 55/ SCHE [ a 45 N+ 278 Hoh XFZY T iR
J7¥ MAFLD (1 88 5 . 45 & SCHk 0 Bt , AMPK {5
S S 5 S R A IR 45, S e % MAFLD 1Y
HEFE IR YT MAFLD M0 fE 5% 28 & ik
R AMPK {5 = 38 #% Al fig J& XFZYT 3% MAFLD fy
O A5

PR FL 25 & MAFLD & 3 5Ll > — | K,
BEF MAFLD 2l ) 155 784 fisf B ff 1] - EL AT 1R 15 2% o 5
fill ) MAFLD 3l ¥ B A4 3l & B AR &% 3 7= AR 1
AR5 9 5 R O 9 A2 o DL I AR AT 9 3 e ] PR
HCD #4 # T MAFLD KRB . 25 1 W 245 7
HCD M5 (1) MAFLD K R R b A7 7 il A 25 6L LI

JUE 453 9 N D e S, B R i ALY, 5 T WF Y
FAF . % XFZYTIRYT G I A3 50 2% fif IR o A% i 5
WU AT K AT Re SR SR A
e SR 5 45 A R o AR RE AR Ak N B 405 B g
J& MAFLD iy EZ & m bl =z —. IR RER 51K
JiF BE 7= A= ROSP, ROS A= 1l 19 34 fin % 3 TNF-a,
IL-18 F1 TL-6 %5 4 4 40 Jf DR 7 R k™, o Jel JHF &4 e
RAE o [A] I ROS i 25 T HUIR BT 4k ¥ (41 MDA )
I 2, 4 #E GSH . SOD Fll CAT S5 Hu & AL ¥, i 1
W . A WF 58 45 R s HCD % 5 1 MAFLD
B BT B S R RN AR AR B, 4 XFZY T iR
I7 AT RS i MAFLD K B 2 S0, 980 % 4k
BB, 4 s XFZYT Al 3l i 5o % . Bt A Ak 0 ioxt
MAFLD K B & #E - 44EH
AMPK 223 WA 136 T7 AR 31 2 05 110 98 0 3%
T 1Y) AMPK AT 38 5 4 AN 42 Ak 1V 98 B I U %
MAFLD % 9% JE 2 . NF-«B Fl Nrf2 S 43 51 8 15 9 4
IR ANE: §r8 VA I N L 2 S e SR $ 17
AMPK 7] #ill ] NF-«B 15 5 i #% M 1 35 2> TNF-a %
S R i A1 PR 1 R, TR B AT O Nef2 9
TR H HO-1 B 385 U 3% i SOD Al CAT 4%
Pt ATl 1 2 35 DL B 1k 45010 7 RN A 2 4T
FEAHESE T, XFZY'T 7] $2 = AMPK 3§ )i /> NF-«B
BB RR L K F , B Nrf2 \HO-1 198 1 £ ik, ik — 2
PR X AP R BT A AR R AT BE R a0 b
AMPK SZELY .
it — 2 AR W K P R 5 XFZYT R T
MAFLD i HL I, A< BF 55 7 FH AE B8 1) 48 8 41 2% XF
XFZYT G J7 B J5 MAFLD K BUIAL 3 #E47 40 B o 45
JF W], MOD 2 K BUA AP 7K F 5 CON 41k
FUBA 5B [A] L $2 75 MAFLD Al S 80k B 9 A8 i 2
Bl & XFZYT 0T 5, &6 o0 AR = AL AR A a4
iE,KEGG i [ & 45 R Won FEE P EL M IR,
4 i 07 40 ML P T MAPK  NF-«B 2545 5 1l J% , 5
Wi A J 40 A6 Bl A 10 1 4% LB 40 A7 (AR A Y B B R
5 I & E T B9 AGE/RAGE {5 53 i 45 20 4538 % .
S e 3 g G AR AR L H TR R AR IR
HIF-1 15 53 % % 1 AMPK B 2 98 5 , 3 43 i
RS M5 78 Ak 5 Wl L B D 40 B AR A O A0S O DR
It & 4E 1) AGE/RAGE {5 %5 3 [ B 5 2 70 W ik
KA AW A5 W i O MAPK 5 5 A5 (] 1%
Z H A AR K P B W] e 5 AMPK 5 5 38 %
B IR T AH OG o Hovh HIF-1 15 538 B 19 A8 fk, 5 0 2%
2y H 2% PPTAZ O I 5 H Y HIF LA A B 1 HIF-1 15
. 9 .
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538 [ A I 5 AR R R OR BT s 9 HLo
Z 5 I 40 B R IE 5 2F 4k 4k 2 FE Y E MAFLD Y
P F A P B 4 A T Y 52 ; AMPK {5 538 [ nT
i £ Fh ok AR P 1 HIF-1a 35 7E757, 58 2048 R
HIF-1 7] §8 5 XFZYT A7 MAFLD 5 — 8 22§ 5,
1E J5 S W 5% o ] [ 9% HIF-1 15 530 Bk — 2 4R 5% .
MR ARBEIE AR — SR R A o 45 2 3 2R )
DIDNEZ R e S W R C AV ESE NE |
W88 Ay L ) 3 % S 25 ) 4, 3 B 25 W) 5
I BE AT A BB M AN e o e AR i 4 2E AR AR
Y Ve 5 e Ty AT AR TR — 1Y R BRE AT RE
Z W T SR R B E AR, BN R
I SEAT 00, R e B4 B AR KT 16 A8 Ak i oA
BT AFNE . Horp AMPK {5 538 5% 3 5 75 40 i N
FeIk AR ME A AR D I AW S i i AR
2H 24 2% ROR RE RS I 2] AMPK B9 78 4k 7] fiE 5 I A ¢,
Ji 252 5 36 4 F R A AR 3 4 2 DA Dt LR

L5 b AR AW AR A I 2% 24 B A 43 B T
XFZYT A7 MAFLD B &R K it L, JF 3 i 3
Y9286 E AT B0 3E ,IE B T XFZY T A7 MAFLD (1 kK
FUEA R A R85O, BRI RE S 8 I Y AMPK 5 53
% & A AE 5 T B Rz FH A S o A 5 20 2% X6 KRR IfiL v
AT 43T, Y898 MAFLD K R XFZY T 34 97 i I
ARSI K 7 A8k 5 AMPK {3 53l % & 75 A1 ¢ |, 8]
FEAUE B XFZY T 7] fg i 8 3 45 AMPK {5 5 3 B I6 97
MAFLD, [A] i} #£ 98 XFZYT ¥4 )7 MAFLD H: fibh 7% 7&
BLH . A58 9 XFZYT 3697 MAFLD A lifi IR 2
PEAL T BS AR R SE I R . R ORAG I — Pt
SEE IR AR ST XFZYT (W 4> F IR HLEH, LR
MAFLD F A J7 $2 L8 i 2B M 25 Wk 4%

[FFEHMR] ARG EALTHEFE,
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