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Qingkailing Oral Liquid modulates AMPK/PI3K/AKT
signaling to attenuate NAFLD pathogenesis
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Abstract: Non-alcoholic fatty liver disease (NAFLD )is the most prevalent and worlwide chronic liver
disease. Due to the complex pathogenesis and lacking targeted therapies, it is critically significant to
explore intervention strategies. In this study, we first established lipid accumulation models to evaluate

the efficacy of Qingkailing Oral Liquid (QKL) in alleviating NAFLD-associated lipid accumulation.
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Network pharmacology was employed to screen potential therapeutic targets, followed by validation of
key signaling pathway genes and proteins expression via qPCR and Western blot. The results showed
that: (O After 48 h of treatment with ¢ =0.5%, 1%, 2% QKL, both HepG2 and AML-12 lipid
accumulation models exhibited a significant reduction in lipid droplet size and number. The triglyceride
(TG) content decreased in a dose-dependent manner, with ¢=2% QKL showing comparable efficacy
to 2 mmol/L metformin. Network pharmacology predicted that key pathways, including
phosphatidylinositol 3-kinase (PI3K)-protein kinase B (Akt) and adenosine monophosphate-activated
protein kinase (AMPK) , play crucial roles in QKL-mediated intervention. Molecular docking
suggested potential binding activity between QKL and targets such as AMPK and PI3K. @ QKL
likely exerts its anti-lipid accumulation effects through dual regulation of the AMPK-SREBP1 and
PI3K-AKT-mTOR signaling pathways , thereby effectively mitigating hepatic lipid deposition.
(3 This study employed an integrated “in vitro modeling-network pharmacology-experimental
validation” strategy to systematically investigate the molecular mechanisms by which QKL modulates
lipid metabolism in NAFLD, providing novel insights for both modernization of traditional Chinese
medicine and the development of therapeutic strategies against NAFLD.
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AR V8 K5 M B8 W5 M A% (NAFLD, non-alcoholic
fatty liver disease) s 8 8 % Jo W 1 G L AF L T,
FERFIE AR A 25 G AiE (Deprince et al.,2020) .
BRI R ZR A IR R 2RI, 5 — 2R g
P B PRI G TR 0 O I A5 R K A B e AR
DRI - 4 3 26 SR 11 95 1 a2 Ji |, MATTT 5: B0 NAFLD
HE ST (Eslam et al.,2020) . HAT, i ARA 25938
it ] T NAFLD {97 . /S48 NAFLD /& A A 4 ]
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2025),

15 JF R IR (QKL, Qingkailing Oral Liquid)
MR B LA BT KA A AR
MR BB A A AR AL A ) v 25 5 D i ) LA
P L S 2 P M (R 545, 2024) .
J7 AR 5K A f RS R SRR ST R
HE T 2 SRR VS K Z 30, B Bk Bk B[R] R 7 I 19 97
B, %7 7 Z2 A 4 D IR A FEAIL ) -5 08 4 2 45 E
NAFLD %O A (F &5 ,2011) . IT4F
K BT & B, AL 46 52 Je °F- F (Wang et al., 2022) |
H49F (Hu et al., 2021 ; Zhang et al., 2022) J % 54

JHPR (Kuang et al., 2023 ) S5 7E P9 A9 A% 0006 1 153 1T
i 22 80 5L 22 08 B ML T 15 NAFLD (14 95 2 F
i, LR FH A 355 B0 ) JH 200 16 B 5 &5 R R g
MR Ak 5 e i A | O I 5 R AT RAE R &
TR E RS . O T PR AR QKL 38
NAFLD Ji Jit 2 B BL 2= ik 5 N ZEBLE] , A< wF
FE R FH AR ML TR A X 266 24 32 T — 43 AL )
BRI E SRmE , N AR 53 Gl B Y Z T R S
PR1T QKL il NAFLD A it R 43+ HLi , R
QKL iy LA Ak AF 58 FL G IR 07 FH £ 448 7 1) 238
WA

1 ARSI

1.1

1.1 @mie A 40 32 HepG2 40 A /)N BUIE
W 4NN 22 AML-12 4 ey ) st i0CE 58 A4 Ak i
AIRAF

1120 XA WEIFR AR (M B 2%
A BRAE]) HOSUNER 2 46 (122 se kAR fb )
Fe Iy A B A s B4R L7 \MEM Alpha 15 77 3¢ |
DMEM/F-12 (1: 1) 3% 3% #: ( 3¢ [ Thermo Fisher) ;
CCK-8 X7 (3£ [# APEXBIO) ; i1£L O YL (Jb 51 &
EERHEABRAF) s TGIAH & (rd 5t B A
BRI ) 5 35 st & (R s vl ME e L I RHECA TR
Nl ) 32 x SYBR Green Mater Mix (35 [H Selleck) ;
qPCR 5 (A= T A9 T2 (L) e B FR A FDD 5
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Hali AMPK U4 4l p-AMPK HU4A | % J SREBP1
UM | A I p-PIBK HT AR | A I AKT $T 44 | G I
p-AKT HiAA S mTOR Pk (4T (b0 £y
BE2GRHEAT FRA A s AR iR (36 [ Sigma) .
1L1.3 & e TAES (RHE s A RA
A ) s bR B #5246 (3 [E Thermo Fisher) ; i 5%
( H A< Nikon) ; fili #7513 ( 32 [& Bio-Rad ) , I i 48 ¥ 25
O HL (1% [ Eppendorf) ; NanoDrop2000 ## {3 & 43
6% 31 (32 [# Thermo Fisher) ; LightCycler 96 %%
JE B PCRAY (S5 [E Roche) 5 HLIKAY (ALt 75— 4%
J7) s BER R R Ge ( HHERBERHA R AR

1.2 Ak

1.2.1 @mfsdc MRS 0=10% 40 17 58
ERFERR ST T7S AR R R, T 37 °CLo=5%
CO, S P LR . A AT o R 75% 1%
R R 5~15 U] T Im 225928, R 55
PRBLEY 20 mmol/L R 7 5 10 mmol/L A3k 2 %
TR A I AE M i 25 B R (FFA free fatty acids) , LA
0.5 mmol/L k¥ J& 75 3 4N Ml ¥ 455 . HepG2 41 iy
% 2x10° cells/mL Fl AML-12 4f ffg % 1x10° cells/mL
AT 124t i 6 4L, 4y A A AR A
2 HXUK(MET , metformin ) 2H . 7& 1 R 0 IR A
TR (9=0.5%, 1%, 2%) F i 41, 15 5% 48 h Jq i 475
oA

1.2.2 HZO0féE AWM oY@ TG
J& BT A g

1.2.3 TGaZalx  Heil v Wl Ak 2R A0, JF
FHBCA W 7 4 N /Y & T F0ER o

1.2.4 QKL A Zm 4 ket s m FrHHR
Gt 25 B2 JOHE )% o3 B oF 55 (TCMSP, Traditional
Chinese Medicine Systems Pharmacology Database
and Analysis Platform) ', L [ JIlg #] H B (OB, oral
bioavailability) >30%, 2& 24 ¥ (DL, drug likeness) >
0.18 2 S VEHE AR AR 4 R AR I T 1L O3 S
AR SCHE A5 5 T b 24 23 1AL A= W 05 B 2 i Bl T
(BATMAN-TCM, A Bioinformatics Annotation Data-
base for Molecular Mechanism of Traditional Chinese
Medicine) ', DL Score = 20%, P < 0.05 b 5148 0 1k
BE+ MEAR AL 2R BE KA IHRR (B S
TG PR B A3, I 8 LTS P B 43 7E TCMSP o LA
OB > 30%, DL > 0.18 2 25 {1 e A SCHE 5 TA AL
INGY T R 22 (PubChem) AR 154 25 42U
P2 1) SMILES #3550, il A Swiss Target Prediction,
LA Probability > 0 24 7% {F 500 4 25 SR R 1 4 A5

DA b BT A 0 5 48 Uniprot 8 1F R B0 B 5 L1,
ZH 5 B QKL 7ERE £

1.2.5 NAFLD ¥ 5 Fml T A 26 3 N B0 &
(Gene Cards) .DisGeNET . M4 5 L 3 PH 41 24 50 3
J£ (CTD, The Comparative Toxicogenomics Data-
base) 77, LA “Non-alcoholic fatty liver disease” &
SR, K FROAH OCHE A, 2 B 758 NAFLD W 78
B

1.2.6 “QKL-¥ % -NAFLD” M % #32 %f QKL
B R B A3 S NAFLD #5740 i HOsg 2, RIS QKL AT
AE/FE ] T NAFLD 1Y 3¢ 5 #8 & . Jf JH Cytoscape
3.7.1 # # “QKL-HE £ -NAFLD” ffy “ 25 4 - L 45 - 9%
M

1.2.7 % 9&#4aZ4k A (PPI,protein-proteininteraction)
SR E= S o v ¥ Y o R (S B S
Jit K & 1. H (STRING, Search Tool for Recurring
Instances of Neighbouring Genes) , & & ¥ Fh A, B
15 DX TE] 47 0.9, T Beus ) 4% Wi I A9 15 0k, R4S 3R B
YE1E B85 5 A Cytoscape 3.7.1 ¥4 4 PPT ¥ 25 .

1.2.8 & F K4k (GO, Gene Ontology ) ¥ ft 5 &
57 # AR5 ARATH 4P (KEGG, Kyoto
Encyclopedia of Genes and Genomes) id % & % &
Mo AR R S T DAVID (Database for Annota-
tion, Visualization ,and Integrated Discovery ) &(#& 4 ,
wEYFCAN 1T GO Yy he ) KEGG i [ & 4 77
Br, LLh & B (FDR,, false discovery rate) < 0.05 it
170 1 , 2815 GO Hfig v 43+ 2 fig (MF, molecular
function) . 2l ffg 41 43 (CC, cell components) | 4= ¥ 2%
i 72 (BP, biological process) 2 H UL & KEGG & %
1 %, 355 HCHE 44 1T 5 1) GO T g 43 B 45 % A HE 44 1
20 1 KEGG i 2 il S I, JF R FHTE e 4 A i A
FHEAT AT AT

1.2.9 QKL % 57 NAFLD %9 & T st 4 5 47 UL
“QKL-# 5 -NAFLD” [ 2% vl &4 5E 57 . 8 & 8 o0
B 52 T3 BRAR B3 R S5 A R AT O 4 L ARAHAR 2 R L
M B EE O R ETI R ST
FA TR 7 LS4 A 9T A, IF AN Pubchem
4 SDF # 20l 3D 4544 . A KEGG i #% & 4E 1Y) 5G4t
5 (AMPK . PI3K . AKT . mTOR ) f JJy #% 0 I 4
T2 [ 0T 45 #4 %48 %2 (PDB, Protein Data Bank)
AL O SR A, A 1S o R AR
Maestro. ¥ & i {84 ) i AR B AR M S 4
250, {# FH“ Ligand Docking " #H X #2531 , X 4 5¢
B S5 R A SR L K A R RN R A BV A
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1.2.10 qPCR#& M  HepG2 4 tti% 540, 7351 K
25 2H BRI T R IR (9=0.5%, 1%,
2%) A, i AR 48 h e A TSR 0. ifflZn 251
148 h 2 J& , ffi FH] Trizol il 7 H2HL 40 A P9 1Y) RNA, £
T S UV A L cDNA , #4 7 qPCR Ui . qPCR R
WIF :95 °CHIASYE S min; bl J5 54T 45 MG R 14
S (95 °C7E 10 5,60 °CIR K 105,72 °CHE(H1 10 5) 5
J5 % 1 2% 53 BT B BEHK I A 95 °C 105, 65 °C 60 s,
97 °C 1 535237 °CY¥#130 s, K FH 293155 4 it
GAPDH .SREBPI . ACCI .FASN .PI3K .AKT 1 mTOR
B mRNA X Fik i, M T FIILE 1,

F1 qPCREIY
Table 1 qPCR primers
FEH J71a] J¥31(5—3")
1E 7] GTCTCCTCTGACTTCAACAGCG
GAPDH
S 1) ACCACCCTGTTGCTGTAGCCAA
1T CGGAACCATCTTGGCAACAGT
SREBPI
S 1] CGCTTCTCAATGGCGTTGT
iE TCACACCTGAAGACCTTAAAGCC
ACCI
R[] AGCCCACACTGCTTGTACTG
S 1 CACAGGGACAACCTGGAGTT
FASN
S 1] ACTCCACAGGTGGGAACAAG
1E ] TGGACGGCGAAGTAAAGCATT
PI3K
S 1] AGTGTGACATTGAGGGAGTCG
1E 7] TCCTCCTCAAGAATGATGGCA
AKT
J ] GTGCGTTCGATGACAGTGGT
1E ] GCAGATTTGCCAACTATCTTCGG
mTOR

JIn] CAGCGGTAAAAGTGTCCCCTG

1.2.11 Western Blot 52 3 4l i 25 24 T 79 48 h
Z IR IR FE A 4 °CHiY% PBS 35 Uk, AL IINA
200 pL ¥ AR, 5N A 28 EP A . B0
b, # B BCA IR & i Ul P EAT 2 1 i, 2
A% Loading Buffer AR %2 25 21 41 i 2 1 28 A m] B i
AR 30 pg, LL 80 V 30 min Y 55 14 HL Tk , B
2hiE, EilRE M2 h, —Hi4 CHE LR, —I=ER
¥ H 2 h)5 WAt

1.2.12 it s 44 LEEYE Ll mean + SEM %
TR, FH ¢ test X} 2H P A5 14 5 R T A R AT HL A
20 5 45 25 2H LA One-way ANOVA #4172 4H M %5,
P<0.05 255 BA5% 7 L.

2 SRR

2.1 QKLXJ4mAEAE f RFRAZE g iR R AR 20

7 HepG2 FIl AML-12 41 itd fig it 2 FUELH | fiig
2 KX E . 4 9=0.5%,1%,2% QKL
AbF 48 h 5, i T R FRLRE AL (%) i 0 A FRORD B
¥y > . QKL AT ) K B AIK E it 2R
FUBERI N0 TG &, 25 R W 1. Hdb, 9=2%
7] & 1 QKL FFA IR it R AR 5 2 mmol/L 7 & Ay
MET {4,
2.2 BHSEFRES

i 33 XF TCMSP #l BATMAN-TCM % 48 i #5147
i 1 5 2 B A, 3845 QKL A U 53 68 1, G
#5583 /)~ 3l 7 X GeneCards . DisGeNET . CTD
(inference score=100) B &5 L HATIL BIF LR EE
{8, 2Ak45 NAFLD A OCHE &3 1281~ FIHAEZ 4k
4 Venny 2.1.0, 3845 QKL 97 NAFLD = ZLAE F#
#3801 (& 2),
2.3 “QKL-#EBS-NAFLD” W& E

15 380 4SS AR M A1 I A% % STRING %4 /%, JF
P2 1) 8 H BAE B 25 -5 A Cytoscape 3.7.1 i
T, e A9 3 327 A9 A5URT 1 551 45301 11 I 28 1]
(3 R B IR 1) o
2.4 QKL 5 NAFLD % & #% /(¥ % PP W 25 #9 22

5454

fii i Cytoscape 3.7.1 ##“QKL-#E i -NAFLD”
W2 1% M 28 A 4541715 50,2 189 25301, #2718 QKL
W2 EY 2 A 2R RIEIRYT NAFLD
VER (o R R B 1R 2) o
2.5 GORKEGGE&EHRH

ST, 0 N S 5 A i A A 1 1)
JA77 RNA R G BEILUS 2 7 5% 5% 1) IE IR 55 A
e, 5REAG E PSS M S AHOC, )
REA Ml Hb2s ] \RNA A ML Sk K12 G55
KEGG i fif & 4 % W , QKL 1] fig il i TNF {55 5 1
% PI3K-Akt {5 538 i . AMPK {55 51 1% %5 & ¥4 3R
J¥ NAFLD [(WfEH . &5 3 iR .
2.6 HFRNELER

AMPK | PI3K , AKT I mTOR % 1 Jil ¢ #it
Bt K 1 E 1 BE2> 51 -34.31 kJ/mol (Babkov et al.,
2019) . -30.25 kJ/mol (Barsanti et al., 2014) .
—-47.99 kJ/mol (Mirz et al., 2013) F1 —=11.48 kJ/mol
(Frech et al., 1997) . W&l 4 Fr7x , Mk iz 22 R0 1L 45 1y
5 PBK X H MY A h BE L TR 4 ML &, AMPK
S5 Rz AT RS R R I PR
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(a) QKLAEH J5 G 23 (b) HepG241ITG (c) AML-1241 TG
ko
1507 : F— T 0.6 e
AML-12 191 sar—— gy
= . i ’ _ % ~
3¢ 100 w 1.0 o 041
J',\té E I 5 gh g
2 501 E 0.5 = 0.2 4
g 3
0.0
0 246 8 0 246 8 A - & + + i A - + + + + +
»(QKL)/% B - s L A = B- - o5 1 2 _
Cc - - - - 2 c- - - - -

(d) IOl

100 pm _

AML-12

HepG2

100 pm

=il

A:c(FFA)/(mmol-L™"), B:p(QKL)/%, C:c(MET)/(mmol-L™"); +: ¥INXI R 25405 -« RISINXTR 259 5
b~c: b IEE TS PR TT; *: P<0.05, **; P<0.01, ***, P<0.001, ****, P<0. 0001,

K1 QKL XML BT RARAAE IR
Fig. 1 Effect of QKL on cellular lipid accumulation

HTYZH

NAFLD

K12 QKL 5 NAFLD ({3 5 5
Fig. 2 Intersection targets of QKL and NAFLD

QKL By 7GPE i A W E R 45 A6k . Hod 5%
EEBBRIERNBE R ORBEH B 2,5
AMPK . PI3K . AKT Fl mTOR & [1 547 U1 45 4 g

T3 WX AT ] AR S BT, S5 SR AL S B
2.7 QKL 3f HepG2 £H A1 A5 Jix & FR4Z B fh AMPK-
SREBP1 15 5 18 B i 2 i

X i qPCR Fl Western Blot i , K Il 45 T ¢ =
0.5%,1%,2% ) QKL Zb B 48 h J5 , HepG2 4 Jits JIg J5ii
ZURAR I AMPK-SREBP1 155 5 18 B 110 4% e M 25
HRIRK . 45 R ER, SEAVA A L, 45 25 420
Jifi H* AMPK-SREBP1 {5 5 i [ () SREBPI . ACCI
Ml FASN mRNA [ 3 ik & I 3% B Ik (P<0.01) ,

T RIGHEA

100 pm

FIFRPEA FITREEA XA

p-AMPK/AMPK [ 8 1 & 1K 7K 1 52 571 0 O P |
4, SREBP1 4 [ ) R 1A 7KF 2 3% N i (P<0.05) , H:
W, 45255 1 SREBP 1 3[R RITER 11 A 2R LB 34—,
gEIANE 6 BT R . QKL £ A Z ¥ S etk 5
SREBP1 45 [ 4% 4 52 2 % B () R T, AT i S HL 541
TR AR R R
2.8 QKL XF HepG2 4 A f5 ir & 2 #% & b PI3K-
AKT-mTOR 15 S 1# B B9 S M

2T 9=0.5%, 1%, 2% 19 QKL 4 FH 48 h 5 ,
HepG2 41 it fig 5t B FHAE A PI3K-AKT-mTOR {55 518
PP PI3K AKT F mTOR ()55 [H 3¢ 35 7K F . 2RI
(P < 0.01), p-PI3K/PI3K , p-AKT/AKT Al p-mTOR/
mTOR & [ 3R IRKF B EFEIR (P < 0.01), HEH &
WA, a5 R an i 7 B o

30w

NAFLD J& — F 5 A5 A0 5C i ke , 3
LA 55 FHRE AE R T A0 oA B A e T 2R R
(Szczepaniak et al.,2005) . #2022 4 ,NAFLD [
SR U R Mt 32.4% (Riazi et al., 2022) , B 48X
SRR LT A T E AR . AR, PR 2T
NAFLD {97 i R 3 e (9 v 07 (57555 ,2024)
LA SCHk A , QKL H 4 AR A6 Al il AR RITAE T4 B
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(a) GOFEN T
Positive regulation of gene expression [ ]
Positive regulation of transcription from —lo
RNA polymerase II promoter ® ng
Negative regulation of apoptotic process [ ] 40
Response to xenobiotic stimulus [ ] 35
30
Cellular response to lipopolysaccharide [ ]
25
Enzyme binding A 2
Identical protein binding A
RNA polymerase II transcription factor activity, A
ligand-activated sequence—specific DNA binding Class
Protein binding A % ‘Bp
Transcription factor activity, A
: A
Sequence-specific DNA binding cc
Extracellular space | | = MF
Extracellular region |
RNA polymerase II transcription factor complex ] Count
@ 10
Membrane raft u
@ 00
Macromolecular complex | B
’ @ 0
20 30 40

(b) KEGGE #5#r
TNF signaling pathway [5)
PI3K—Akt signaling pathway 4 .
IL~17 signaling pathway 4 [ ]
Apoptosis | [ ) —logio?
FoxO signaling pathway 4 ® 30
HIF-1 signaling pathway - [ ] 25
C—type lectin receptor signaling pathway - [ ]
Prolactin signaling pathway { ] 20
Cellular senescence - [ ]
Toll-like receptor signaling pathway - [ ) 15
Th17 cell differentiation - [ ]
Relaxin signaling pathway count
MAPK signaling pathway -
Osteoclast differentiation - o ® 30
T cell receptor signaling pathway + [ J . 40
Longevity regulating pathway + [ . 50
Adipocytokine signaling pathway 4 . 60
AMPK signaling pathway { ]
Focal adhesion{ @
NOD-like receptor signaling pathway{ @

3 GO MIKEGG & #4-#t
Fig.3 Enrichment analysis of GO and KEGG

3T &4 #e/(kJ-mol ™)
SERRATHAZE 2139 3133 -9.86  —26.89 0
B-A 5EE —11.69 —2246 —621 | —33.85 =
3
Witz & —34.15 4602 —21.71 —40.38 g
20 2
TESEE —13.37 2120 —4.82 | -35.08 =
4o
25w —25.18  —39.99 -15.76 3436 W
Fagy 1155 -1738 115 3177 L 40
N EE —2608 2005 2334 3467
AMPK PI3K  AKT mTOR

K4 SBRETHIR S 7RG
KRR 70T X A R AT 0
Fig. 4 Scores of docking results of 7 active ingredients

including isoimperatorin and core target molecules

YIRS BT A 2 IR A R oy mT A SE A 4 B
JE 2R R Bk IR AR, & 4% 98 97 NAFLD fY
EM .

HHAMTT 2 254 , MET 15 40 i i It SRR 5%
1) B A o B 24 4 B LI 8, DRG0 AMPKGl
A0 i 0T G WA 1 B 7 TR A L PR IR) o R
FAEPU(Li et al.,2011) , HLICHF 3190 (=% 2
45,2021) . T HepG2 41 it 64 N i A8 v 5 8tk 5
JEAC BT 40 B AH 2, B AML-12 20 i 76 1 U 925 5 A
GERE)IZ N T, AR 5255 R FH HepG2 4 it F1 AML-
12 4 A #4240 B fig o R FRABE A . 28 0.5 mmol/L
FFA S Z )5 BB ZH (W B o 22 LA R TR U R,
ML O YA M TG F 45 R Won BRI 525 (4l
() 25 5 B G2 7 L (P<0.05) , /R B8 G 2 a

1, 4T QKL AL FH 48 h 7 , B0 750 2 440 i i) s vk 450 o
M TG & B E ML, Hd, 9=2% QKL + i fif i
ZFHR 52 mmol/L MET A4 . M#HT QKL 145
Z% W3 R4 7 FLAE fR I #52 NAFLD ML, A #F 5%
S JH P 48 24 B2 T30 QKL 2k 3% NAFLD 19 4E 1 #L
il 25 AR, QKL A PR o5 I 2 & 4R T RE 1R
VR4 I 45 i S 7 A 440 L A 3 8 4 A DG 3
. A PIBK-AKT {553 % fl AMPK {5
5 R T RE R R AR W 4%, B AR D)
.

JI i A& NAFLD f 32 % (15 BELARAE | J—
D 2S5 E Rt W K PI3K-AKT-
mTOR ({2 #F I8 5 4 i) . AMPK-SREBP1 (1)1 il i J5
A ) (PPAR (A5 g I R Ak ) P X 32 14 (4%
JIE AR ) (P XR GRS ARy A ) Fnd Kk Ak &4
i) o7 G 45 B 1 (PR 2R MR AR 5% Ak ) 45 22 45 b1 il
% (Xu et al.,2022) . H:H, AMPK-SREBPI i j# fil
PI3K-AKT-mTOR 5 7 #% #H B 45 1 , 44 [= 98 45 fF
JIE B4 B A 8 . AMPK 7 41 i AR B KOS 3R Y
45 iy eI (Carling, 2004) . 440 PN 1Y AMP
5 ATP FC(E TR BF, AMPK o 73 Thrl 72 07 25 B iR
b, FEAMPK G . 16 1L I AMPK 7] BL#:45 51
W21k SREBP-1c Ser372 v s, , il HoA% 241 % %)
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