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HE.[BR] #oTF SRR MM R G fym (AML) AER [ FiE] BoTHE K AML 28 JR MV4A-11, JARFLREF & 5K
BE A AL 2224, 48, 72 h, w3 P IRAR GOk 2 (MTT) sk m 52 dm 3G s ) R, i35 3% SR A AL 22 48 h xF MV4-11 2m i &y 3 44
FRJE(1Cs) AT 8 320, W am iy At iRl FH R, LAoMCHE FHIER+ AW CH, MTTHm & @ik
FE, R ARG MR 5 B TR, R EAE RS (qPCR) HA R 20 i P Bk & 20 g —2 L B (Bel-2) F= Bel-2
A8 X % & (Bax) ) mRNA /KT, & & %% 97 i (Western Blot) i #6040 SRR 3 8% 75 1L & 30 B (AMPK ) 38 %48 55 & & 09 & ik
KFALER] HEHEBETAH MVA-11 medgsh, ZoFE ., A FRBE, A48, 72 h 3 MV4-11 28 i 69 1Cs 251
1.58, 1.39 pg/mL., 5Lk, HEERUEMMEAEREAR, ATEAZ, GOGLI Mg, SH . G2/M H 4 fL iR
", Bax mRNA A8 & A Z A E, Bel-2 mRNA A8 Ak 44K, p-AMPK. Bax & & %A K-F L, p-mTOR. Bel-2%& & &
RARFTHEGIP<005); Har@as, oM CumibiEitsg, AoEBIK, GO/GLIMmEA Y, SH. GUMMm
M3, Bax mRNA A8 5F &k B A&, Bel-2 mRNA A8f &£ &, p-AMPK. Bax & @ & ik /K-F F#, p-mTOR. Bel-2%&
G A KF LA P<0.05); 5arRats, % REE+ 164 CAp-AMPK & & A% K-F Lifl, p-mTOR & & &k K-FF
(A P<005), H5HEEHERBMILE, AAWCUE FERMB+ AW CAMBEERTF, ATEEK, CO/CI H AR
Y, SH. G2UM Hm g hm, Bax mRNA AB*T &k 4K, Bel-2 mRNAAB*T Ak ¥4t %, p-AMPK. Bax & @& &z KF T
i, p-mTOR. Bel-2& & &AKF LAGIP<0.05), 5A4MCHE, FHERB+L oM CAMBEEREK, BAoiit
Z, GO/GlItmfasshn, SH . G2/M 4w R, Y, Bax mRNA 4857 % 5 Tt %, Bel-2 mRNA 85 & ik T HAK, p-AMPK,
Bax & & Ak K-F L8, p-mTOR. Bel-2%& & A &K ARF FHEHGIP<0.05) . [Li8] &% B8 aF MVA-11 20 i LA ) 38 7
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Abstract: Objective To investigate the effect of artesunate against acute myeloid leukemi (AML). Methods The
AML cell line MV4-11 at logarithmic growth phase was treated with different concentrations of artesunate for 24,
48 and 72 h. The cell proliferation inhibition rate was detected by methyl thiazolyl tetrazolium (MTT) method, and
the median inhibitory concentration (ICs)) of artesunate treatment for 48 h on MV4-11 cells was selected for
subsequent tests. Cells were randomly divided into control group, artesunate group, compound C group and
artesunate+compound C group. Cell survival was measured by MTT, cell cycle and apoptosis were detected by flow
cytometry (FCM) , mRNA levels of B—lymphoma—2 gene (Bcl-2) and Bcl-2-associated X protein (Bax) were

detected by quantitative polymerase chain reaction (qPCR) , and the expression levels of adenosine— activated
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protein kinase (AMPK) signaling pathway related proteins were detected by Western Blot. Results Artesunate
inhibited the proliferation of MV4-11 cells in a time— and dose—dependent manner, with ICsy of 1.58 and 1.39 pg/mL
for MV4-11 cells at 48 h and 72 h of treatment respectively. Compared with the control group, the cell survival
rate in the artesunate group was decreased, the apoptosis rate was increased, the GO/G1 phase cells were
increased, the S and G2/M phase cells were decreased, the relative mRNA expression level of Bax was increased
and the relative mRNA expression level of Bel-2 was decreased, the protein expression level of p—~AMPK and Bax
was upregulated, and the protein expression levels of p— mTOR and Bel- 2 was downregulated (P <0.05) ;
compared with the controll group, the cell survival rate in compound C group was increased, and apoptosis rate
was decreased, GO/G1 phase cells were decreased, S and G2/M phase cells were increased, relative mRNA
expression level of Bax was decreased, relative mRNA expression level of Bel-2 was increased, p—AMPK and
Bax protein expression levels were downregulated, p—mTOR and Bel-2 protein expression levels were upregulated
(P <0.05); compared with the control group, the p—AMPK protein expression level was upregulated and
p—mTOR protein expression level was downregulated (P <0.05) in artesunate+compound C group. Compared with
the artesunate group, the cell survival rate in compound C group and artesunate+compound C group was increased ,
and the apoptosis rate was decreased, the GO/G1 phase cells were decreased and the S and G2/M phase cells were
increased (P <0.05) , the relative mRNA expression level of Bax was decreased, the relative mRNA expression
level of Bel-2 was increased, the protein expression levels of p— AMPK and Bax were downregulated and the
protein expression levels of p—mTOR and Bel-2 were upregulated (P <0.05). Compared with the compound C
group, the cell survival rate of artesunate+compound C group was decreased, the apoptosis rate was increased,
the GO/G1 phase cells were increased, the S phase and G2/M phase cells were decreased, the relative mRNA
expression level of Bax was increased, the relative mRNA expression level of Bel-2 was decreased, the protein
expression levels of p~AMPK and Bax were upregulated, the protein expression levels of p—mTOR and Bel-2 were
downregulated (P < 0.05). Conclusion Artesunate inhibits proliferation and induces apoptosis in MV4—11 cells,
and the mechanism may be related to the activation of AMPK signaling pathway.

Keywords: artesunate; acute myeloid leukemia(AML); cell proliferation; apoptosis; AMPK signaling pathway;

MV4-11 cells

ZPERE R % (acute myeloid leukemia, AML) Jih e S D)k, R AR SR o, T s BRI X 3L
PR R GG, 5 2k RN 20% ~ . DREUE . FENBYE . R ROk EUE B A
25%, 2 FHH A 0 AT AL A 534k 2 BE R 5 HER, BRAEIARSN . RN SE AR R, 7
R B 1 3k B G A N T S B i v, oA e BRETE 0T 1 I 200 L R K/ BRURS AR B 1 I 41
PEXGAE . soRESEAL L L S B AERRAE Y, B HIVEF, ASHFZE L AML 40 MERE MVA-11 8 5256 %t
HI L, AML [IG ARG T 28207 S A AR R 5 5L %, HUHE & BEERIE T E I LR, DU
WA, A2 EIRT RS R IR R A D25 B & S AML B I R iR T $E IS
K. My, UM 40% ~ 45% B FERBERMAL10% %, BUEIFREs RAGEN T .

B A B AL 5 Y, e, sRTE T A

B R RE AN ZEIAIT AML, 8 E RN 1 MRS Ak

2y P HEAEE Artemisid annua L. 425 1.1 #hBakk A AMLAIRE MV4-11, W H HE
rR BRI A — B i AR AT A TR, T 3R BhegBe (L) 402 . 40 I DL & 109% i 4 13
fi (artesunate) & AT AW . & 858 H A BUE | 1% 5 & -85 £ 10 IMDM 55 32 14E 37 C. 5%
UGy . PUMAE AR PUMREERE . o Mt COMHIRIEFRAR PSR . 1 2 PR AR AU 5 .
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1.2 #Y., KFENE EHHEEERE(
HEMRRE 2GR A RRA A, [ 251EF H20133237) 5
BAEY C(FEE Sigma/AF]); PUH SAHE LR (MTT)
(K E Sigma A H]) 5 BRI 1 V-F00 5URZOE R/
AL I BE (Annexin V=FITC/PT) 40 J 75 T 48 ) 328 557)
(SRS A AR 519 (h B
TAEY TRBRGARAF G RIS
TRZE B (AMPK) P . SRR ILIR T R IG L
P (p- AMPK) BLik . WL sy d i R E
(mTOR) FIBA R Ak 1) 1 7L 30 1 7 A 8 R A AR 11 (p-
mTOR)Fi 1A (& [ Upstate 24 7 ) 5 i A B kB 20
Jf1geE -2 FE K (Bel-2)$T4A . Bel-2 45 X #5141 (Bax)
PRI B-actin TR (€[ Santa Cruz A F)) 3 ILHEPT
GRS AL P (HRP) A5 iC A S e BR B 1 (TgG)
(HZ[E Abcam 2~ 7)) o PRI (3£ [ BioTek 24 H] ) ;
A (SEE BD A H]) 5 9t i PCRAY ., &
FBEE L KA (3E [E Bio—Rad 23 A) ) o

1.3 MBIEHREHZE

1.3.1 MTT & tm g sise / HOGEUE: K
MVA-11 4000, DL 1x10°A~/ml (4 41 it 2% B8 422 T
96 fLAR , HEfL 180 wLo SN A [l VK FE 75 & 5% Mg
(0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 pgmL)
20 pL, XFHRZAUIMASEABULG R, HdiE3NE
fLo H57%24. 48, 72h)5, HALIMAMTT(S mg/mL)
20 pL, BFF4ho ZALESE, BLLIMADMSO 150 pL,
TR 10 ming N FH EEAR SR DU 4 FL 490 nm i+
HYIOGCEE (ODME . Lo R 3K THE 41 5E
T, AU AN 2 (%) = (6 R4 OD { - 5%
520 OD fH)/%F B8 4H OD i x100% . FH Graphpad
Prism 7.0 F 32RO IR EE (1Cs) o BEREAEM
48 h 1 [Cso VE M J5 S50 50 10 T TR B o % X R
4., HEEMRA . EAYCAMEEER+EZAY
CH, HEIEMRA . ZEYCHBHIMA1.58 pg/mL
eI . 50 pmol/LEBYIC, HEIEHR+EAYIC
AEJE A 1.58 pe/mL 75 & JE R F 50 wmol/L 2 &
PrC, XL ASE R RGN M R AR, R
48 h, #ZRE 3R MTT S G0 40 A A7 06 %, 40 AT
2R (%) =SZ 5040 OD{E/%F BB 41 ODH X 100% .
1.3.2 AwXmiasuen s B 5 8 WER
M FEIERRA . B8 CHMESIRNR+E S
PrCcagnms, i1 000 r/min(E5.02E42 10 em) B0
5min, 7+ L, WHEMBTITE; HHE 1xPBS

(4 CHPBE 2K, IMA TR BT H 75% L BE
4 CHEE 18 h, B.OF B, PBSTEAR 3K, A
RNA i (Rnase ) PT e {6, 37 CHREYEYL (%30 min, |
T ARSI, Modfit B F 2T i 1 . 525
FHE 3K,

WA AR, L2 000 t/min(ES 0242 15 em)
B0 5 min, JATHE 1 x PBS(4 C)H L4001, LU
2 000 r/min Z5.0> 5 min, VEWRAEMI2UC; JIA 300 pL
%) 1 x Binding Buffer £ % 4l ifg , 7 A 5 L
Annexin V=-FITC B EMHFH 15 ming  FHLATS min
IS wL ) PLEEE G bRl , b i =X 40 A A
W, CellQuest BTN TS, SCHEHE 31K,
1.3.3 &R A&8H4 R (qPCR) & 0 4 g
Bel-2. Bax mRNA K-F  WAEA A4, PBSTEUE
ML 29K, TRIzolifif$2HUE RNA, M0
JEE I 2 oAk B &% 0D (260 nm)/ OD (280 nm) , 2
B RONAZR . 5%Mix 4 pL, RNA 1 g, JIDEPC-
H,0 %220 pLo SRV AE)F: 25 C, 10 min;
42 °C, 30 min; 85 °C, 5 min, SE&E-YRRER
1 mL, $% & PCR i 71 £ Bic il 52 AR R 5 547 )
N, SR REFF: 95 CHAEME 60 s5 95 C, 15 s;
60 °C, 15s; 72°C, 45s, LAEFR40K ., FHMKEEA
qPCR 5|98 FH] Primer 3.0 11, FAILE 1, RH
274N H 3 R mRNA AN k7K

%1 oPCR3I#IF7I
Table 1 Primer sequence for gPCR assay

HEH 519¥ 51 P bp

B-actin Forward 5’-CATGTACGTTGCTATCCAGGC-3’ 125
Reverse 5’ -CCTTGCCGTAAGAGCCTTCC-3’

Bel-2  Forward 5'-GGTGGGGTCATGTGTGTGG-3 156
Reverse 5’ -CGGTTCAGGTACTCAGTCATCC-3

Bax Forward 5’-CCCGAGAGGTCTTTTTCCGAG-3’ 192

Reverse  5°-CCAGCCCATGATGGTTCTGAT-3’

1.3.4 &G % 9% ¥ i (Western Blot) 3 # | 21 e
AMPK i@ %48 % & @ 09 Ak WHESHAMM,
PBSVEUE2 K, $RICEE T, HMEMkH R (BCA)
mHERRNGERE, EHAM; 10% T b
P 44 — 3R TR s Tt o 8¢ Js HHL UK (SDS—-PAGE) 43 5, H
W A R ASOH LA B 31 3R i 9 2 0 (PVDF) i |
T 50 o/L I BE 2R W == B 1 h )5, 43 B A —
Pt M B W AMPK (1:500) . p— AMPK (1:200) .
mTOR (1:500) . p- mTOR (1:200) . Bel-2 (1:
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200) . Bax(1:200). B-actin(1:1 000)4 CHFF 1T
B, TBST M 10 minx3 ¥ ; FEH HRPARIC A — BT
(1:2 000 % B8 ) ZE iM% E 1 h, TBST #EAX 10 min X
3% B ROG(ECL) TR E R B, W
Image] 3 {53 BT 285 1 2%t o DL H I8 4800 KB
{H/NZ B-actin S5 KEEAERI LLE, 1R B
H X RIE KT,

1.4 SitAE  RAISPSS 24.0 G4 7 80
ST, A SRR AR = BRifE2E (x = 5) R,
Z U 8] LR S 2R 07 225381, i — 2D P4 )
Fe#ER FH LSD— 4556 . LA P <0.05 A2 558 Fiitsf

2 %R

2.1 EEEEXIMVA-11MEERKAIMEIER K1
gER IR 1.0, 2.0, 3.0, 4.0 ng/mL 75 BEME AL
P24 48, 72hJ5, MV4-11 404 K52 F 4 H]
Bl S SR ER R T . VE I R AE A, An
FEAM I R B W T = . o BEERVE I 48, 72 h XF
MV4-11 4L ICso 53 51 1.58 . 1.39 pg/ml. JE4E
SIS VEEL 1.58 we/mL T BEEE UEAT T

1204
== 24 h

1009 o 4gp

ee

804 ——72h

60

404

NI FHAN A%

20+

0

0 1.0 2.0 3.0 40
T E BT/ (g mL")
DOP<0.05, H24hbhs
E1 BHEIEEET MV4A-11 AL KEMEIER
Figure 1 Inhibition of artesunate on growth of
MV4-11 cells

2.2 HEMVA-1IHETFERLE F2EK:
YL AE TG R AL ] L, ERARITFE L (P<
0.05), SXTHEZH LA, 7 v DR MR 20 4 M AE s R R
X, BEW CHMMPAATERHARE(P<0.05); 57
HEIEMRAL L, HAYCd . HEER+EAYC
HAM AT R T (P<0.05); SEAY CHIL
B, TEBEMR+E 5 CAMMAANEFEINP<
0.05),

k2 HBEAMVI-11 RS RILE:

Table 2 Comparison of MV4-11 cell survival rate

among various groups (x+s; n=3)
2153 Y HEAIE /%
payiices:| 100
W BRI 51.67 +2.84"
"ZEYMCH 131.24 +2.36"
G L e Rer /O 98.26 + 1.76>"
F1g 578.322
P <0.001

DOP<0.05, HXTHRALLE; @P<0.05, SHEIEAH
i QP<0.05, S5EAY CH R

2.3 FEMVA-11HPEFEERLLE R34RER:
GO/G1IH . SIS G/M anfud vl b, 25658
AR L (P<0.05), S5XIEAL e, 55 BERR4L
GO/GL I . G2/M HAZH a3, S W 4f i b (P <
0.05), EAYCHGO/GT . G2/M 40 it v 7L
SHIAM MG N (P<0.05); S EEMR4LLE, &
GYCH . FEIEM+EGY CH GG, G2/M I
20 A A /L, S AN RS (P <0.05); 5&
G CH L, HEIME+EZ AW CA GG,
G2/M ARt i, S 2 AL/ (P < 0.05) .

x3 BAMVA-11 AEHALLE:
Table 3 Comparison of MV4-11 cell cycle in

various groups (x+s, %; n=3)

151 GO/G1HH s G2M b

X R 2896124  37.83:198  3321:136

H SRR 5347+376" 885:0.76" 37.68+1.79"

gamcd 18.58 + 152" 59.47 237" 21.95 + 147"

HEEM+EAYCA 3124 £1.85%% 36.62£2.07* 32.14+2.32%°

FiH 98.535 358.705 245.989

P{H <0.001 <0.001 <0.001
DP<0.05, XA E; @P<0.05, 57 HIMH

HILE; @P<0.05, 5EAW CHILE

2.4 FZHEMVA-11ARBATEILE F£4, F2&
AN AR T RA M R, ZRAESIFEE X
(P<0.05). SXIHEAIbE, HEBERRA AT
RIE, AV CAAMMBMTHEIL(P<0.05);5
HHEIEMRALKR, EAYcd. HEER+EZAY
CHMMMT R (P<0.05); S5EEWCHLL
B, HEEMR+EAY CHAMBET-FIm(P<
0.05).
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x4 BAMVA-11 ERATRILE
Table 4 Comparison of apoptosis rate of MV4-11

cells in various groups (x+s; n=3)
4L AHLIATI%
Xt ZH 6.24 + 1.43
IR 47.89 £ 1.52"
Hamcal 131 086"
HERIE A A CA 743 +1.25%°
A 841.861
P <0.001

DOP<0.05, SXFMRALLE; @P<0.05, 55 H N
HHE; @P<0.05, SEAY CH L

A 10 B 10

2.5 FHHAMV4A-11 B Bel-2. Bax mRNA 7K F
bb#: RS5a5 RN K40 Bel-2. Bax mRNA
X RIREAHE LR, ZFA5%ITEEX(P<
0.05) ., SXIMRA L, & IERE4H Bax mRNA AH
XP ek g e, Bel-2 mRNA A X 263k 2 A (3
P<0.05), E4Y C4 Bax mRNA X} 5 35 i F#
ik, Bel-2 mRNA X} 323k & T (¥ P<0.05) 5
SESERRAIE, EEWCH. HFEER+ES
P C 2H Bax mRNA AHXT R I8 FF (K, Bel-2 mRNA
xR EETE (B P<005); SEAYCHL
B, TR BENE+ 2 AW C 4 Bax mRNA FH X %15 H#
T, Bel-2 mRNA FHXT 5 SR AL (3 P < 0.05) .
2.6 HEAMV4-114 AMPKIESEEEXES
RiIKKFEEEE Fo, KIZGRE/R: SH4ME
p—AMPK ., p-mTOR. Bel-2. Bax 2 1 # ik /K P41
i, ZRASI¥EX(P<0.05), S5XH
M, HiESBEME4H p-AMPK . Bax 5K 35

-

10' 10° 100 10
Annexin V=-FITC

Annexin V=-FITC

R5 HHEMV4-114HaBcl-2. Bax mRNAZKFEELE

¢ D10 Table 5 Comparison of Bcl-2 and Bax mRNA levels in
10° 10° MV4-11 cells in various groups (x+s; n=3)
=10 =10 S Bel-2 mRNA Bax mRNA
- ARXT A B LR ESPN s
10'3 10'4
4 Xf BREH 5.02 +0.36 3.47 +0.08
10° c3-ouliE R SR 10° H—rrrmr e - e s e 0 ®
100 100 100 100 10° 100 100 100 108 10° H i BERRAL 2.74£0.14 5.02£0.41
Annexin V-FITC Annexin V-FITC ’Eé% C gﬁ 7.69 + 0.6511'@ 236+ 0. 12lZ
AKTIRY: B.&IEREA, CEHAWCY: D. 5 BHHERR+EACH  438+0.17%° 3.58 £0.13%7
Bele+E A C 4 F{8 58.468 61.493
EH2 &AMVA-11 BB HRAEEE Pl <0.001 <0.001

Figure 2 Flow cytometry scatter diagram of apoptosis of

MV4-11 cells in various groups HHE; @P<0.05, 529 CYltbix

x6 FTHMVA-114HHE AMPKIEEHEXEARIEKFELE
Table 6 Comparison of expression levels of AMPK pathway—-related proteins in
MV4-11 cells in various groups

DOP<0.05, SXFHE4LLE; @P<0.05, 55 HBEES

(x+s; n=3)

4151 p—AMPI?%V:I AMPK%I':I p—mTOR%H mTORiﬁl':l BCI_ZEH Baxﬁ‘l':l

AEXSFe TR AHXSFe IR AHXS Rk i AHXSFe Ik AHXS Rk i AHXS Fe IR
X HEZH 0.83 +0.03 1.16 £0.12  0.98 +0.06 1.28 £0.11 0.72 + 0.09 0.72 +0.04
H R RA 1.02 £ 0.02" 1.15£0.05  0.49 +0.07” 1.04+0.18  0.48 +0.02" 1.04 £ 0.03"
CEEL/ K| 0.32 £ 0.02"* 1.10+0.11  1.13+0.01"® 1.17 £ 0.09 0.97 +0.12"%  0.63 =0.03"*
FHEBEE+ESWCH  0.94+0.04™Y  1.09+0.15 071 £0.07"2%  1.22+0.12 0.61 +0.06%®  0.80 = 0.07>
FAH 360.333 0.287 71.769 1.891 43.094 44.759
P1E <0.001 0..77 <0.001 0.21 <0.001 <0.001

DP<0.05, SAHALLE; @P<0.05, SEHHILE; GP<0.05, 524 CHILE
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B 259 kDa

— 26 kDa

XTI 2. FE MR 3. 8 AW Cd; 4 H&H
B+ E B CHA
B3 &AMVA-114HA AMPKIE X E A EIKEH LR
Figure 3 Comparison of electrophoretic band size of
AMPK pathway-related proteins in various groups

W, p-mTOR. Bel-2 & F1RIE T (3 P<0.05),
HAEY C4H p-AMPK, BaxEHFGA R, p-mTOR,
Bel-2 8 A LI (¥ P<0.05), HHEHEMR+ES
Yy C4H p-AMPK 2 15835 [, p-mTOR & 131k
TP <0.05); SHEEERALE, E8WC
4. HEIRER+E A CAlp-AMPK . Bax 2 ik
T, p-mTOR. Bel-2 4 H &£k il (HP<
0.05); 5EAYCH, FEEMR+E Y Ccdl
p—AMPK | Bax SE A ik FiA, p—mTOR ., Bel-2
FH#IAFIE (P <0.05); AMPK, mTOR 2 [H%ik
SHAM IR, ZRIGEiTEE L (P>0.05),

3 i

gt , ERIEEN AR IE T R0 E M
JifEd T 1067, B RE AR s (AML) i N &
R, JLEM RS, 5 ILE MR TR
50% LA M AML Y &S AL 3 221 1 T A e Bk
el 2R 12 110 HEL 200 B 53 32 BH 5 B0 40 FE i 1l 240 e
WA, R AR BEN AR A A . LA . U
TR, KEFTE8E SIS 2y, i
BRI IE R W MY RE . IRRFRI I . KA
N 1 A = 1 o A s S S D S o S N e
KA, HAT, FRAERFEITIEAIR T 40% ~ 45%
M AR 1% AML H 1 10% ~ 20% 1 B4R AML BB 3
RN F 52 K BMEIR PR I B3, TR AR AT
10%, 5 FE PR 3 1L T 200 MR AR 10 26 £ 35T 7 1 ofl

— &, RMFARMEET, RN K, K5
BR% R, HEMEA RN LSRR, &0
E 25 Rtk . RIPEHIR . BUAZS 2 7 A Tt 25
P HIL, TFEIFHRORFERA, SRR
HATERATRYT

HE PR RRES MY —RPUEd Y, HA
A RN, HEERIWERIN, Stz 5%
GATEA N2 . WHE R, g AT
PSR R X 2o Tl o P I 4 R 0 6 T 24
2 R R 2 ELAT B4 A PR T A N, (S
YEHPLHIBE 5D o A5 WA T 5 SRR XT AML
YRR MVA-1 1R TR0, S5 ER, &8
B% 1 %7 AML 40 i bk MV4— 11 (%9 3 5l B A 4 ) 16
PRI - it B T =5 7 O s o
WA S B A5 SR W, SRR 0T LABH I MV4-11
MM GO/GL, G2M I, AT

iR iR 36 1k 25 3 B8 (AMP-activated protein
kinase, AMPK){5 518 ¥-S54niiass . sk, H1
LY EA BN, S5MEN L LR
JELRE, P AMPKGE %, nI{EHE AML 434k FIH
WriggE", AMPK & — 58 = RIKEH, BE—
MMEAEYE o WAL AT TP B v WES, AMP &S
GRS, IR IR 1720050728 N 5 R
R, ZEEOE AR, & BUE S B K
WK ARAE, AMPK 7] XF ATP AR AR 2 0,
AL RD TR M ATP AL 07 (1445 5 3 B IR AT 1E 1)
PR, SRR ATE T OGS T, X R A0
A WA . AME, AT RBEEAS A
Py B EEE, Zhou Z5PORFSE 60, 538
P 38 2o _E 9 ROS F-3800s A% e s 200 B v ) AMPK -
mTOR {5 5 i P15 5 F RO PE A M 17 Xiao
G N, T E BRI AL G AMPK/mTOR i
A 10 s R s A M MG 5 AR R S BBOR B A
WIMVA-11 401, 2875 & B5RE . AMPK 38 (% BELWT 5
HAWC LT EIEBRK G E A% C AL 5 A
Bel-2. Bax mRNA Fik7KF, AMPK. Bel-2. Bax
% 17535 M AMPK ., mTOR B2 1L 7K F- . 455 i
AN, T BEERTT L) _F I MV4A-11 21 fd Bax mRNA [
B M p- AMPK . Bax 5 1A £ ik, F ¥ Bel-2
mRNA ) %% 5% 1 p-mTOR . Bel-2 5 H #Y £ ik,
AMPK i % BH W 77 52 A4 C U524 s VR FHARICR
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