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i E: BW ETHRBRRTEIEOWMES (adenosine monophosphate-activated protein kinase, AMPK) /W FL304) 5 1%
FHHEH (mammalian target of rapamycin, mTOR) HWRE B H MR 4% (diammonium glycyrrhizinate, DG) X}/ B E
OWL# Cviral myocarditis, VMC) /N RO ERIEFH K ALET. 73 50 2 BALB/c /N EBENL AT HRZL . B4, DG (19.5
mg/kg) 1. DG (19.5 mg/kg) +Compound C (20 mg/kg) A DG (19.5 mg/kg) +Compound C (20 mg/kg) +HIHFER
(2.0mg/kg) 0, B2 10 A o KA G I L35 A VLR 384 (5] 1.5 ( creatine kinase-MB, CK-MB) 1% % {0y U145 55 A1 (cardiac
troponin I, ¢Tnl) 7KF K OAHLH A4 2-1B (interleukin-1B, IL-1B)+ A&3RSEE T-o (tumor necrosis factor-o, TNF-a)
KV RAJFARZE-BH (HE) Al TUNEL S 653 BIAT IO WU S5 B R A AT T2 R A qRT-PCR RO UL S 5% 2
8 3 (coxsackievirus B3, CVB3) mRNA #Fik; K Western blotting #ill -0 ULZHZL E B TS A2 AMPK/mTOR 3 B AH %
HHFRIE. SR SXRANR, BEAACITLER SR, ARSI AR, IR TR,
Mg CK-MB 3t cTnl KPR O LT IL-18 TNF-o KPR ZE A= (P<0.05), OHZ CVB3 mRNA Fik Kifith
121 R R K A4 R B2 -9 (cleaved cystein-asparate protease-9, cleaved Caspase-9). cleaved Caspase-3. p62+ p-mTOR/mTOR
FAREHEETE (P<0.05), OV HH K A4 3-1/1 (microtubule-associated protein light chain 3-11/1, LC3-I/)-
Beclin-1. p-AMPK/AMPK & [ £IAHEZ K (P<0.05). SHAMALLLE, DG B EKEOCIIES, MELILMpRET:
%, MLiEH CK-MB 7%\ ¢Tnl K KO WAL IL-1B. TNF-a 7/KF (P<0.05), Fi-LIUL4L41 CVB3 mRNA ik K cleaved
Caspase-9. cleaved Caspase-3+ p62+ p-mTOR/mTOR & [A3KiE (P<<0.05), LiA-CIZHELY LC3-1I/I. Beclin-1. p-AMPK/AMPK
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Protective effect of diammonium glycyrrhizinate on mice with coxsackievirus B3
myocarditis by regulating AMPK/mTOR autophagy pathway
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Abstract: Objective To investigate the protective effect and mechanism of diammonium glycyrrhizinate (DG) on myocardium of
mice with viral myocarditis (VMC) based on adenosine monophosphate-activated protein kinase (AMPK)/mammalian target of
rapamycin (mTOR) autophagy pathway. Methods Fifty BALB/c mice were randomly divided into control group, model group, DG
(19.5 mg/kg) group, DG (19.5 mg/kg) + Compound C (20 mg/kg) group and DG (19.5 mg/kg) + Compound C (20 mg/kg) + rapamycin
(2.0 mg/kg) group, with 10 mice in each group. Kits were used to detect creatine kinase-MB (CK-MB) activity, cardiac troponin I (¢Tn I)

level in serum and levels of interleukin-1B (IL-1fB) and tumor necrosis factor-o (TNF-a) in myocardial tissue; The pathological
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morphology and cell apoptosis of myocardial tissue were detected by hematoxylin eosin (HE) and TUNEL staining; qRT-PCR was
used to detect coxsackievirus B3 (CVB3) mRNA expression in myocardial tissue; Western blotting was used to detect autophagy,
apoptosis, and AMPK/mTOR pathway related protein expressions in myocardial tissue. Results Compared with control group, mice
in model group showed partial myocardial fiber breakage, significant cell deformation, bleeding and inflammatory cell infiltration, and
the myocardial cell apoptosis rate, CK-MB activity, cTnl level in serum and levels of IL-1B, TNF-a in myocardial tissue were
significantly increased (P < 0.05), CVB3 mRNA and cleaved cystein-asparate protease-9 (cleaved Caspase-9), cleaved Caspase-3, p62,
p-mTOR/mTOR protein expressions in myocardial tissue were significantly increased (P < 0.05), microtubule associated protein light
chain 3-1I/I (LC3-II/T), Beclin-1 and p-AMPK/AMPK protein expressions in myocardial tissue were significantly reduced (P < 0.05).
Compared with model group, DG significantly improved myocardial morphology, reduced myocardial cell apoptosis rate, CK-MB
activity, cTnl level in serum and IL-1f, TNF-a levels in myocardial tissue (P < 0.05), downregulated CVB3 mRNA and cleaved Caspase-
9, cleaved Caspase-3, p62, p-mTOR/mTOR protein expressions in myocardial tissue (P < 0.05), upregulated LC3-II/I, Beclin-1, p-
AMPK/AMPK protein expressions in myocardial tissue (P < 0.05). The AMPK inhibitor Compound C could weaken the

aforementioned protective effect of DG, and the autophagy activator rapamycin could inhibit this weakening effect. Conclusion DG

may induce autophagy by activating AMPK/mTOR pathway and alleviate myocardial damage in VMC mice.
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S EEPE O LA (viral myocarditis, VMC) & H
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ST, FER DG % AMPK/mTOR [ Wi i (¥ 1/

PEAER, DG FT VMC iR T2t =%,
1w
1.1 shFnfREik

SPF 2t BALB/c /MR 50 A, A& 19~
23 g, 4~5 [y, T E LR gEE R LS A F
[SCXK (3% -2019-0009 1. h¥yta] 7%+ me 44 Hh =
2t 7Ebe [SYXK () 2019-00011, fEIREE (23.0+
0.5) C. B/ 120/12h. FXHEE (46+3) %
B s oy 3R, H KRR . SRl
FFE A M B HE AR 22 B S0 B2 7 23 AH G
sk [2021 (DWLL) -012], JF%4E 3R R,

CBV3 i &KW H ATCC.
1.2 AR5EF

DG JEH (S 20210405, [HZGuET 5
H20073786) 1t H H 3 25 e A PR A 7 5 AMPK #)
#1157 Compound C (£S5 HY-13418A). [ M B4E 71
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W& RO VLAS 5 T (cardiac troponin I, ¢Tnl)
ELISA X7 &. H4iMi/%-1p (interleukin-1B, IL-
1B)ELISA 77 &x  WLEZ Bl [7) T/ ( creatine kinase-
MB, CK-MB) ELISA {ifl&. MEIHIEHE T -o
(tumor necrosis factor-a, TNF-o) ELISA &7 &
TUNEL (FITC %6 8T &0 | A= TAEY) T
B R B ARAR, #5278 20210907,
20211225 . 20211105 . 20211218 . 20211123 .
20210712; gRT-PCR l5fl& (b5 Q222-01) W H
A S T MERE AR A A IR A

1.3 {43
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VKAX Trans-Blot SD # /4% . CFX96 %Y qRT-PCR 1%
JH (£E Bio-Rad AF]); TG16G Bl & mik 5
Ol CGHIR AR A R A D) MS105DU £
BT~ it Mettler Toledo A ).

2 Rk
2.1 VMC /MNRIZBIEN . 5% %

AN 2 BALB/e /N2 ot R4
A, DG (19.5 mg/kg, 4T IRRSRGHED
ZH. DG (19.5mg/kg) +CompoundC (20 mg/kg) 2
A DG (19.5 mg/kg) +Compound C (20 mg/kg) + 75
MHER (2.0mgkg) 20, B4 10 H. BRXFIRA,
HAR/PMR ip02mLCVB3 FokBER (1 X 10035 2
37 VMC /DN RAERID4, CVB3 {415 2 h, DG 44/h
A H ip DG; DG+ Compound C ZH/NR7E DG 41
Fehiti ., ip Compound C'Sl; DG+ Compound C+ 55
A5 2 20 /N B 7E DG+ Compound C 435 &, £:F&
1 dip HIAE RIS, WHIEH R ip SRR
oK, gL T7d.

2.2 HARE

YRR 12 h, USRS /NG, 3Nk
A 1.5 mL &, 4 ‘C. 3000 r/min &> 12 min,
SREUME, %, bR/ B T-80 C; AR,
A B0 E, TR 2 mm X 2 mm X 2 mm 24 FT O AL
M, BHHATAEAE, EREDIAYIN (5
um) % H . TR OIIZHZ A RIPA 2RiEiEH,
TR % bR/ ET-80 C.

2.3 [E CK-MB &M% Tl 7KEROALES IL-
1B+ TNF-a 7KFE

BUMBEALC AR E ArES, oK EfE, RA
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FEBENLGETE 5 ANPLEF N R AR . SRIE AR 1)
Aol ATV BN 058 0<<1 43<25%;
25%<<2 73 <<50%; 50%<<3 73r<<75%; 75%<<4 <
100%.
2.5 qRT-PCR #&MOANZELZR CVB3 mRNA FRik

Fo HEAR T B U W IR A O L RNA JF
4% cDNA, #H4T qRT-PCR 73#7. 5I¥5%1): CVB3
51 5°-GGGTACCTTTGTGCGCCTGT-3", K
J51% 5°-CAGGCCGCCAACGCAGCC-3’; GAPDH
514 5°-GGCAAATTCCATGGCACCGT-3’, K
514 5°-GCATCGCCCCACTTGATTTT-3,
2.6 LA4EZE TUNEL 36

OIMARY  E Rt &Al KAERE, %H#
TUNEL {577 & U BH 532 28 i inAH B2 70),
DAPI 5 4%, /KBtfad b, EREEME T &
WA S0 OGHIN TUNEL FIYERME, BRJET-.0
WLAiA, R Image J HAFFENLGE T 5 ASHLEF N 4

JH -3 =TUNEL FH ¥4 A% /DAPI A V41 A s
2.7 Western blotting #&M:/(Al4A4E p-AMPK.
AMPK. LC3-II/I. Beclin-1- p62+ p-mTOR. mTOR.
cleaved Caspase-9 #1 cleaved Caspase-3 EEHRIA

WO ARE S EVK B, B 20 pg &AL
FE, &+ i AR miBRIN- R N MG IR G A ik, 2
PVDF I, T 5%MiAR2E @b #8834 2 h, 40 mlnA
p-AMPK. AMPK. LC3-II/I. Beclin-1. p62. p-mTOR.
mTOR. cleaved Caspase-9. GAPDH. cleaved Caspase-3
ik, 4 CHEER: MAZd, =EE®HE 15h,
I ROGIRR A, R E X U LA R
B FERES, THEAXKEE (UL GAPDH AN Z).
2.8 GeitFEoMh

K:H] GraphPad Prism 8.0 #4347 54 4 #r»
F X+ s R i FoEHE , FH BRI R 77 22 0 A AT 22 4L
Ebi%, FH SNK-g 36477 i Eb i
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Fig. 1 Effect of DG on myocardial histopathology in VMC mice (HE, x 400)

OV AR IER, [BJiJCIAFEE 28 40
M B O A 4E W H A iRl A
HE I AR AR . R 28 MR AR IR, DG 245
PFEE I R % DG+ Compound C 4O NS A
TFRAIH A DG 42 17]; DG+ Compound C+ F5 1]
HBRAOIIEES DG AL, Wk 1 i, S5
RS, DG O WHLREE /3 B2 I (P<
0.05); 5 DG A%, DG+ Compound C ZH.0x[JLZH

*1 FEANRCINBRRBETS (X+s,n=10)
Table 1 Myocardial histopathological score of mice in each

group (X s, n=10)

. biilh==v4 R
2H %) » IR BEYE )
(mg-kg™)
X R — 0.00
it — 3.6240.54"
DG 19.5 1.53+0.21%
DG+ Compound C 19.5420 3.37+0.39*

DG+ Compound C+ & HE  19.5+20+2.0 1.61+0.28*

SRR TP<<0.05; SEERIAILLEL: *P<0.05: 5 DG 41t
. AP<0.05; 5 DG+Compound C AHEL#:: #P<<0.05, T#[F
“P < 0.05 vs control group;*P < 0.05 vs model group; 4P < 0.05 vs
DG group; *P < 0.05 vs DG + Compound C group, same as below

ZUR PR VE 7 2 3 =1 (P<<0.05); 5 DG+ Compound
C HH, DG+Compound C+ A 40U
ZURBEVF B3 T E (P<0.05).
3.2 DG B&E VMC /MROAIR A ARE K F
Wi 2 fios, SR b, AL/ R
CK-MB &1 & cTnl /K EZETE (P<0.05);
HRAMANE, DG HIMiE CK-MB 75 & cTnl 7K
PR ERK (P<0.05); 5 DG 4, DG+
Compound C ZH1f1iE CK-MB & & c¢Tnl /K-F3E
FZFtE (P<0.05); 5 DG+ Compound C 4 Eb%%,
DG+ Compound C+ 5 M8 =AM CK-MB &
e cTnl /K18 Z K (P<0.05),
3.3 DG &K VMC /MDA LR R MR FKE
W 3 pios, SHHRA i, AR/ RO ML
HLUIL-1B TNF-a K RZE T (P<0.05); 5
AR LL S, DG 41O IL-18 TNF-a /K7
B FRR(P<0.05); 5 DG 41 L%, DG+ Compound
C A0 WAL IL-1B. TNF-a /K FHRBETE (P<
0.05); 5 DG+ Compound C 4 EL#;, DG+
Compound C+ & A& AL LA L IL-18. TNF-a
IKP5BZBRL (P<<0.05).

tables
# 2 DG ¥ VMC /MRINE CK-MB 5EM X ¢Tnl /KFEHIFN (X +5s,n=10)
Table 2 Effect of DG on CK-MB activity and c¢Tnl level in serum of VMC mice (Xt s, n=10)

A5 7l &/(mg-kg™) CK-MB/(U-L™") cTnl/(ng- L)
X i — 183.07+21.35 1408.61+215.31
it — 335.26+25.61" 3 628.261+228.07"
DG 19.5 224.61+18.73% 1 769.38+194.76*
DG+ Compound C 19.5420 309.18+25.24* 2935.42+212.98*
DG Compound C+ F A & 19.54+20+2.0 243.15+20.53" 1 850.46+207.13"

%3 DG ¥ VMC /MRLALLELR IL-1B 0 TNF-0 7K FRIRM (X £5,n=10)
Table 3 Effect of DG on IL-1p and TNF-a levels in myocardial tissue of VMC mice (X £ s, n =10)

A &/ (mg-kg™) IL-1B/(ng-mg™") TNF-o/(ng-mg™)
X HR — 30.85+4.25 27.45+4.76
(o et 116.07+9.38* 82.5749.08*
DG 19.5 47.18+£5.32% 35.15+5.46%
DG+ Compound C 19.5420 109.74+8.29* 91.29+8.35*
DG+ Compound C+ &M & 19.5+204-2.0 51.14+5.03" 43.86+5.67"
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3.4 DG &K VMC /MEODANZEZE CVB3 mRNA
%\

¥

W 4 fron, SHMALE, DG 4044
CVB3 mRNA Fik /K- W3E K (P<0.05); 5 DG
4H b, DG+ Compound C 410 U4 ZH CVB3 mRNA
Tk EZFETHE (P<0.05); 5 DG+ Compound
C 4%, DG+ Compound CH i 1HEZ A 0L
21 CVB3 mRNA Fik/K-FRERFIL (P<0.05),

F4 DG X VMC /JMRILHLLEL CVB3 mRNA FRiZHIFN
(X+s,n=10)

Table 4 Effect of DG on CVB3 mRNA expression in
myocardial tissue of VMC mice ( X £ s, n =10)

215 #E/(mg-kg ™) CVB3 mRNA
pagicl — 0
it — 29 500.17+805.12*
DG 19.5 3 260.49 +240.36"
DG+ Compound C  19.5+20 20810.36+691.74*
DG+ Compound C+ 19.54+20+2.0 4 790.86+272.41%
LSS

3.5 DG #iH VMC /RO ZBRUAT

Wi 2, 3 M 5 s, XL, B
N LZHZA cleaved Caspase-9. cleaved Caspase-3
HAREACFAE TR R ET & (P<0.05); 5
BRI AL, DG O ZR cleaved Caspase-9.
cleaved Caspase-3 & [ FRIE 7K P FI 12335 5 3% %
ik (P<0.05); 5 DG 21t #¢, DG Compound C 41
L JLZHER cleaved Caspase-9+ cleaved Caspase-3 £ [
RIEACF AT R B B2 T (P<0.05); 5 DG+
Compound C 4 %, DG+ Compound C+ H A &
HO WA cleaved Caspase-9. cleaved Caspase-3 2%
HRIBACE I TR B R Z PR (P<0.05).
3.6 DG & VMC /MEDAELR AMPK/mTOR
HBIRES B

WK 4 5L 6 Fix, SXTHEZIELAL, BB/

Caspase-9 . : .
cleaved
Caspase-3 — - - - - 1.9X10*

GAPDH [ —

X B DG DG+ DG+
Compound C  Compound C+
ELEES S

2 DG ¥ VMC /NGRIDALZEER cleaved Caspase-9 I
cleaved Caspase-3 & B FRIARFN

Fig.2 Effect of DG on cleaved Caspase-9 and cleaved Caspase-
3 protein expressions in myocardial tissue of VMC mice

TUNEL DAPI

Merge

xof HE

FE7

DG+
Compound C

DG+
Compound C+
FhE

3 DG 3t VMC /MR OALRAR T B F200
Fig.3 Effect of DG on apoptosis of cardiomyocytes in VMC

mice

%= 5 DG X VMC /MEOAZEEE cleaved Caspase-9+ cleaved Caspase-3 & HZFRIA A OABALAT RIS (X £5s,n=10)

Table 5 Effect of DG on cleaved Caspase-9 and cleaved Caspase-3 protein expressions in myocardial tissue and apoptosis of

cardiomyocytes in VMC mice (X £ s, n =10)

cleaved Caspase-9/

cleaved Caspase-3/

215 A /(mg-kg™) GAPDH GAPDH AU TR/ %
pagil — 0.08+0.02 0.12+0.03 0.68+0.14
it — 0.53+0.11° 0.48+0.09" 19.25+3.72"
DG 19.5 0.27+0.05% 0.19+0.06* 9.73+£3.07*
DG+ Compound C 19.54+20 0.46+0.07* 0.39+0.07* 16.49+3.26*
DG+ Compound C+ FH 1A% & 19.5+20+2.0 0.31£0.04% 0.22+0.05% 10.15+2.36"
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P-MTOR | I A — 2,59 10°

mTOR W A A S — 0 < 0
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Compound C  Compound C+
HIAER

4 DG xt VMC /MR/OHIELR AMPK/mTOR B RBEIE B
HEXEBRIEHIFM

Fig. 4 Effect of DG on expressions of AMPK/mTOR
autophagy pathway related proteins in myocardial tissue of
VMC mice

p62 . p-
mTOR/mTOR & HAFIA/KFREHE (P<0.05);
A NE, DG HONIHE p-AMPK/AMPK.,
LC3-I/I. Beclin-1 HHEXEKFEETE (P<
0.05), p62. p-mTOR/mTOR & [ A /KT 1. 3 P
(P<0.05); 5 DG 4itt#:, DG+ Compound C ZH.C»
WIZHZH p-AMPK/AMPK . LC3-II/I. Beclin-1 & 1%
IEIKP R ERE (P<0.05), p62. p-mTOR/mTOR
EAHEREXKFEZEE (P<005); 5 DG+
Compound C 4 tt#:, DG+ Compound C+ & IHF &
MO L LC3-11/1. Beclin-1 8 [ #IE /K- 5.3 7
1 (P<0.05), p62 H FARIL /K& E L (P<0.05)
p-AMPK/AMPK. p-mTOR/mTOR % [ #i&/K P
A AR
4 g

VMC iR, T 55 I N AR AT o L4 i J 552
gh, RIS IRE. B OSSN MR IEER,
CK-MB #1 ¢Tnl /& 0 & bR £, D%

%6 DG xf VMC /MNEULHL4E4R AMPK/mTOR BIE@EREXEARIENEZM (x+s,n=10)
Table 6 Effect of DG on expressions of AMPK/mTOR autophagy pathway related proteins in myocardial tissue of VMC mice

(X+s,n=10)

s &/ LC3-1/1/ Beclin-1/ p62/ p-AMPK/ p-mTOR/

- (mg-kg™) GAPDH GAPDH GAPDH AMPK mTOR
ot i — 0.96+0.13 1.17£0.10 0.20+0.03 0.65+0.12 0.17£0.03
it — 0.424+0.09"  0.58%+0.07°  1.03£0.06°  0.31+0.04" 0.46%+0.07"
DG 19.5 0.85+£0.11%  0.96+0.08%  0.45+0.04% 0.57£0.08% 0.23+0.05%
DG+ Compound C 19.5420 0.53+£0.07*  0.64+0.05* 0.78+0.05*  0.38+£0.07*  0.40+0.05*
DG+ Compound C+HIHFEZE 19.5+204+2.0 0.81£0.104  0.90+0.08%  0.3420.04*  0.39+0.05 0.37+0.06

P G 38 AR MR R S s T o B R E
RIS TE E IO, 22 AR m) A5 45 4 P ) L
R, ERCGOUUREE . RAEHERSRS . AT,
VMC /RO LS 2 58 I s IS 451405, [R) A
3% CK-MB 3E 1 cTnl 7P FO LA MK 17K F
Thim, SATEHEYBE S W VMC B
R

Halls R FHIPUm . GBS EN VMC
PRETT RBCR KA. RN, WHRET “Lm” 6
W, AL A CSIIE . AR, B DL as R
TE A S FEZ6 0. HR — R e R 22y, A
BAM R S IEPETE R DI, ZIRKIETT VMC J7
FIF R T2, DG N HEME 3 ARIEHER,
AL R T T | AR AORE SR, TS I S

BE IS IPORER R, AFEAEE, DG REFFK
N LESE R R VMC B3 CK-MB. cTn M 414K
TRV, EERAAEIRES, ABFFtd, DG Al
/> VMC /NG ZN CVB3 s, FR(K
OO UL PR HIR T SR B AR, GO ThRE, X5
DAAE A 7T 25 SR — 205, KB DG % VMC /M RO
WA EIT VR, (EHXT VMC BIE T LS 15
it

WS 5. 2 IR as p0E kRS E B A 1
B FE, ATERIPAE R S BRI 3R
Bl OO 55 2 P s v R I B AR FOOT, A5
BoR, HEEKFRAILRER I VMC K R0, H I
A LC3 R 2 LC3-1 #A8 N LC3-10, %
T BRI R 2 R E 0 Beclin-1 157/ T3
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= 3901 -

i AR A E AL, 25 BRI JE shRY. Rk, LC3-
/IR Beclin-1 7KV =38 B A WREIE . p62 SN H W
R, 1B LC3-I/TAZ B4R AL &, et
PEHIE N B AR A PR AR, HOKSP 5 B R 2 A
A0, Fah, AU T2 VMC [ 23T,
1Ml Caspase ZKWEHE LA sH AT 7 AT M4
FER2, BFiEos, ENM E AR NN SN,
Tk A1) 24 O T R A A A A AR TS U1 FE AR
Fit, CVB3 HSFHMEWESS Gu S A,
HalEOU4ni@E TN, 1 DG GI7#E— STt e
LC3-II/IM Beclin-1 85 HFRIEKF, FHFEAC cleaved
Caspase-9. cleaved Caspase-3. p62 £ [ &1L /K- Fl
O T R, $278 DG X VMC /N LR
PER TR 5158 VMC /NGO E WG, ]
YR T A 5%

7E VMC H, CVB3 YL O lEZH o B i
TERGG N, {5 B WEE YT, B 3R RS
M AR ARG, S ECE AR PR RS2 A M 2
I BE S VA B AR, E T B 0 UL 2 B 23T
AMPK/mTOR H Wit it % 5 95 2 & e it A2 % V1A G,
WOE AMPK/mTOR H WS, o] o 3 s &, %K
2 HWBR S IERANRLS, (2EF B R N SR
fife, VKIS 1 WG I T SR R, I ) R A 124250
H AMPK/mTOR HW:EE CHEsZ s vMC i
£, AMPK/mTOR [ W3 B 1 30s 2o ik B ek
. S EEERE . a0 U4l EE TR T
RE, AWEFH, DG AR VMC L4
p-AMPK/AMPK /K-, [#fik p-mTOR/mTOR 7K-F,
454 DG AN LC3-IVIAN Beclin-1 & H3EKIE, I
F#AR p62 & F3RIL, K DG m{Eidt AMPK/mTOR
H gl B s L . MRS DG MIPER AL, R
AMPK/mTOR & #%1171] Compound C FI 5 Wi 0
A RHEATIR, 458 57K, Compound C AJ YK
55 DG X VMC /NI LERFFE FH R AR i3k B AR
H, BfE CC THiMEA L, 45T HHE R LUK
2 DG X AW IS AT VMC /MR IR E
H, #7~ DG XF VMC /)G UL ERA R F AT e 2
AT EE AMPK/mTOR G, 3855 [ Wi o4 se
. Zi b, DG A gl iE AMPK/mTOR 8@ #8175
SEE, HE VMC RO .
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