TR I LA O /N B O JU L IL-FE-PRE T8 03 ) DR R B AL i

RER L ERE KTE & I, EREOTLLT LRI ES —ERREAM, T K50 075000)

hE %S RI65;R542.2 XEARERD A XEHS  1001-0408(2024)24-3010-06
DOI  10.6039/j.issn.1001-0408.2024.24.08

OB BB AT B0 4H BT (MIF)/AR 3 — 358 7& 1L 69 & & i B (AMPK) 13 5 18 3447 3 25 52 /%, & & Bk (PHC) 250
Bl MLk on B3 72 (/R ) 4% 69 PR 47 AF A Bl E LR . ik Btk C5TBL/6 s LR AL A F R 48 /R 40 . /R+PHC 41 (PHC 20
pg/kg) J/RHISO-1 28 (MIF 47+ 7] 35 mg/kg) J/R+PHC+ISO-1 0 (F Z R & 2540) , 208 R, RBF KM, EA KM KA A
KRB ILE R & UR MG AR T 254037 30 min, Z-25 400 A5 ) B R EFHMRESA S ik 1 mL, TH#7E120 minJ& , 4
MELN RS ARG CFE R BT HhoH S EE WEHRAETEERE(LVPWs) AR R ATEREE
(LVPWA)Fe o i P K 52 B F[ & 0 IeA~% 6 (IL-6) IL-10 ¥ 78 3R 58 B F o (TNF-) |2 F , ML o JILLE 2R 5% 22 2 K A ABAR S5 A
FrA i s LLEL LR P B 4m Btk &9 2(Bcl-2) (B 82 4L AMPKa(p-AMPKa) MIF & & 89 A KT, Z58R 5 F R4 /R4 K
S LA RS AN, K 2 IR T R, RAR A ., 3 F IL-6  TNF-au 7K -F FoeS ILZB 2R F p-AMPKo & & 69 Rk 3 .3
FtE R LR, R R E s St F LVPWd A e 75 P IL-10 K -F 3 B 3F 4K (P<0.05) ; 5 VR 28 3b48 , /R+PHC
2R/ o UL 2R A P s a7 P IL-6 \TNF-o K34 2238 AR, o0 ¢ A3 2 il 554 S 4 i 2 \LVPWs LVPWd,
A P TL-10 K-F A B8 ILZL 2R F Bel-2 . p-AMPKa MIF % & 89 £ 38 3 2 2 I+ & 3 L8 (P<0.05) 5 #a /RHISO-1 28] H& ILZEL 2R
TRER P mE, % HEFIAF B F TBAL(P<0.05) ; MIF 274 7] 46-E i 1% # PHC *F UR /s Ra9 4471 A (P<<0.05) . 4518 PHC 7T#&
E IR DR S, AR S UL LR K, M B S UL R AB S 25 A, iR AE A 9T 4R )5 30 7E MIF/AMPK 12 5 8 % %

KRR HEUR CAR S WU B R K JE R P s MIF/AMPK /3 % i@ %

Protective effects and mechanism of penehyclidine hydrochloride on myocardial ischemia-reperfusion
injury in mice

JIA Chunmei, MENG Chenxue, ZHANG Baohui, HAN Shuai, ZI Congna (Dept. of Anesthesiology, the First
Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075000, China)

ABSTRACT OBJECTIVE To investigate the protective effects and potential mechanism of penehyclidine hydrochloride (PHC)
on myocardial ischemia-reperfusion (I/R) injury in mice through the macrophage migration inhibitory factor (MIF )/adenosine
monophosphate-activated protein kinase (AMPK) signaling pathways. METHODS Male C57BL/6 mice were randomly divided
into sham operation group, I/R group, I/R+PHC group (PHC 20 wg/kg), I/R+ISO-1 group (MIF inhibitor 35 mg/kg), I/R+
PHC+ISO-1 group (with the same dosage as each single drug group), with 8 mice in each group. Except for the sham operation
group, the myocardial I/R injury model was prepared by coronary artery ligation. Thirty minutes before ligation, mice in each drug
group were injected with 1 mL of the corresponding drug solution through the tail vein. After 120 min of reperfusion, the levels of
cardiac function indexes [heart rate, stroke volume, ejection fraction, cardiac output, left ventricular posterior wall thickness in
systole (LVPWs) , left ventricular posterior wall thickness in diastole (LVPWd)], serum inflammatory factors [interleukin-6 (IL-
6), IL-10, tumor necrosis factor-a (TNF-a)] in mice were detected in each group; the pathological changes and ultrastructure of
myocardial tissue were observed, and the protein expressions of B cell lymphoma-2 (Bcl-2), phosphorylated AMPKa (p-AMPKa)
and MIF in myocardial tissue were detected. RESULTS Compared with the sham operation group, the myocardial cells in the I/R
group were loosely arranged, with severe infiltration of inflammatory cells and obvious mitochondrial damage. Serum levels of IL-6
and TNF-a and protein expression of p-AMPKa in myocardial tissue were significantly increased or upregulated, while heart rate,

stroke volume, ejection fraction, cardiac output, LVPWd and serum level of IL-10 were significantly decreased (P<<0.05).

ABSTIE 5 TR 25 A S Tl R -4 [ 252 2505 B Compared with the I/R group, the myocardial tissue lesions in
(No0.2221189D) the I/R+PHC group were alleviated; serum levels of IL-6 and
w E—EE BRI, AL WETET ) ARSMIE PRI S0 JIL A e
M. E-mail : jlachunmeii94@163.com o . .
4 BAEIEE B EAEEIG 1, BRI R AMEFRRRRE S 0 volume, ejection fraction, cardiac output, LVPWs, LVPWd,
YA BRI FHFE 4S5 . B-mail : zicongna868@163.com serum level of IL-10, and protein expressions of Bcl-2, p-

TNF-a were decreased significantly, while heart rate, stroke
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AMPKa and MIF in myocardial tissue were significantly increased or upregulated (P<<0.05). However, myocardial tissue lesions

of mice in the I/R+ISO-1 group worsened, with most quantitative indicators significantly deteriorating (P<<0.05) ; MIF inhibitor
could generally reverse the protective effect of PHC on I/R mice (P<<0.05). CONCLUSIONS PHC can improve cardiac function,

reduce myocardial inflammation, and restore the ultrastructure of myocardial tissue in I/R mice. These effects may be related to the

activation of the MIF/AMPK signaling pathway.

KEYWORDS penehyclidine hydrochloride; myocardial ischemia-reperfusion; inflammatory response; MIF/AMPK signaling

pathway

2.0 A FE (acute myocardial infarction, AMI ) J2:
Il R 8 DL R e 1 A4 U 995 (ischemic heart disease, IHD) ,
S AT 5 Il s H R s AMI R TS 1Y R
w2 A S A9 0 LB i P U (ischemia-
reperfusion, I/R) AT GE X0 L3 B — & i 475, H VR i 43
W) & 5 R O ROIE KA R T B Tt %
AHIEE

iR W2 1% £, Z5 ik (penehyclidine hydrochloride, PHC)
SRR PR HUIRBRRE 259 , AT R ] TR
Bl 78 2, Pk I 58 57 {& (muscarinic acetylcholine receptor,
mAChR) , H Aif & 8 T BRI AT T 100 A LB 24 vh 5
Roih AR TE N 240 AE Z A G RS, PR R
PHC I A A I A (SRR S5 44, Ui/ i
T (%) R JIC, A0 ) A A= WO TR 7 0 R R 19 £
AT & HE AR AR R 5 A1, PHC 3 AT FRAIG 6 40 1 4
BEEETE , WD RAEVES 1T (RN SRR UESE , PHC fig
%300 A8 AT ML 85 RN 2 4 A 1 KO B 2T 4 AR
TEBE 1 H i i #2 3 A (thromboxane A, TXA )& B AL
/IR R A AR AR R B S M P I E IA ZR A IR AR AR
KB TAE R 20 i RS 21 40 i X - (macrophage
migration inhibitory factor, MIF ) f&—Ff7E.0 JJLZH ffd A1 1
PN B A b 3R 1) Z2 8 BE T TR, T T AE 2
JHEL )35 T R 22 A 412 5 P 200 R - R B, e Tl e 8
U MR — W R 1S Ak B9 SR 3 W B (adenosine
monophosphate-activated protein kinase, AMPK) 3 {#
O MEf Az VR ™ A IS UESE , PHC A #Ii 4k
RN E RN T S 1) ST Qi o T [
751, {H B 75 5% i) MIF/AMPK {5 538 6 1t AR 7 48
R, ARG ik 25 FL A SRR B ok )N B O AL /R 45
Pt A, 3T MIF/AMPK {5538 % 9] 2 4835 PHC 9.0
WL SV R S v AEAIL R, LAST Ay i) B LA FAIL R A
Je ST i AR AR

1 ##
1.1 FE{ES

AHIEFE T B ES BL4E Vevo 770 B =0 1%/
SR 15 2R 45 (JINEE K Visual Sonics 24 1] ) , E200 %Y
AW 4% ( H S Nikon 23 7] ) , ChemiDoc XRS+YEE it

TEZED; 2024455 35 45 24 1]

R Z St 680 AU fEHR{Y (35 [E Bio-Rad 23w ) , DM500 #!
HL - 0 8B (18] Leica 23 W) ) 45
12 FEHZSAF

PHC VE 54 (415 20211003, HLK& 1 mL: 0.5 mg) 14
A B 25 A7 FR 52420 7] s MIF 46590 4, 5- — %(-3-
(A-F2 ORI ) -5- S WEME 2, 1% F g (fRT PR “1SO-17) iy J5UR}
245 (555 YZMO18877, 4 99% ) A {1 (At 50) AE MRk
HABRTTAEA A 5 Sl B 20 M itk 0% 2(B cell lymphoma-
2, Bel-2) Hi 1 (5545 ab59348) | 4 Y5 MIF 41 44 ( 15 &
ab65869) B it AL (HRP) B0 A9 1 2E T b o2
BREE 1 G i (575 ab205718) HRP ARiC Ay L 2E4T Bl e
PEBRTE 11 G —H1 (455 ab205719) ¥ [ 35 [ Abcam 2
F 5 IR B BR b AMPKa (phosphorylated AMPKa, p-
AMPKa) $i # ( 57 5 2535S8) g [ 2% [ Cell Signaling
Technology /A Fl 5 BRI B- WL 2l £ 11 (B-actin) B i4 (155
100166-MM10) 14 [H Jt 50 S BFE B A R 7 5
I3 1141 i34 % 6 (interleukin-6,1L-6) \IL-10 ., il gi IR 5E
AT o (tumor necrosis factor-ac, TNF-ov ) Jif 5 G528 W B
& (ELISA) it 7 & (5% 5 43 il A 70-EK206/3-96 , 70-
EK210/4-96 , 70-EK282/3-96 ) 4] Il [ 47 MM B ARL A M 3 A
A BRAF]
1.3 LIz

40 F g B 1E 1 SPF 2% C57BL/6 /N KL, /K 8 18~20
g, W A Lo @ R AR S S B AR A R ) B
VFAJE S & SCXK (57)2022-0052, FrA shi i 5: T
TR 20~26 °C FHXT I 40%~T70% 4 12 h )G IR/ w5
AR ST, B RPEE oK. AR R LK b=
SRR By 4 W AZAE (3 H 45 K2022097 ) .
2 FHik
2.1 & NES5HH

/NERZE R ERSR 1A B 73R A R
AR UR 2 . I/R+PHC 2H . I/R+ISO-1 4 . I/R+PHC+ISO-1
A, A8 Ko BREFARAI, HAKA/NRI S L
SCHR! ™ PIUSERR BN K 2 LI A VR SRR« /N L
i s T 5 1% 1% E FL 2240 (60 mg/ke) BRI SG AT/ S A
I35 42 B T WAL ) 38 A< (PP A % 90~ 110 Y/ miin,
WA 0.3~0.4 mL) ; THE 2T BiPE 5 85 20
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JE 7E W AR B W] LS AR B AT S, LA 6-0 5 25414k
FALE DRI T 1~2 mmAb, B A5 17 il sh ik
I 7 2% BT AR 2 3~4 mm, B4 5E 3~5 min J&7 , 1'%
SEFLZE BRI (L2200 5 AL AT RE A L O LA 2Lz 3
PSS o HL AT LS8R IR T QRS R Ak i B2 ) 5 e 1L
60 min 7, B A5 LR, S A T 120 min, TR
AN SEENT T2 R R

FL5FLHT 30 min B}, /R+PHC 2 . I/R+ISO-1 4 . I/R+
PHCHISO-1 41/NRAM IS R TE ST PHC(20 pg/kg) .
I1SO-1(35 mg/kg) .PHC F11SO-1 (20 pg/kg+35 mg/kg) ,
TESHATRY A 1 mL (A5 5 SO 225 AH DG SCk™
BE ) 5 TR U/R 2/ BRI R Dk T S SR AR
FRERIK
2.2 MR IhBEREERG

THHETE 120 min J5 , DL S RUBERR 25 41/ B SR ]
/NB )RS AR R G R I O D BE TR AR , B R
P A O I o O SO R e = R R TR
(left ventricle posterior wall thickness in systole,
LVPWs) & 5K A 0 % J5 BEJEE i (left ventricle posterior
wall thickness in diastole, LVPWd),
2.3 NI A S E B F 7K A

RGO I REFE ARG , R R A A/ U Dk Il 5
F4°CFLA1 500 r/min #5.0> 10 min, BCEJZ M7 , HR4EHH
I ELISA 250 & U B A5 R4 , {3 Tl S0 AG: I G v TL-
6.IL-10 . TNF-a 7KF-
24 INROAALRRELTNE

FHIRANG L (HE) e i g2 . B , LAS
HEIE VA A T4 2H /N B, BB , B0 A Bk 1l 2H 21 (1
FARY /NI O ERTREH S, NG &, T 4% 2%
R B S S AT R A S A D) (JE 2y 4
pum) , MK IK AT AKE G4 5 min LY 1 min, K
R B WS HL O UEH 2L B2
25 INROAELRBREHNER

{6 Loh 5" % 7 1%, B4 41 /N BRUAY 0o A Bt i 2H 21
(1 mmX1 mmX1 mm), R H] i A7 il 1)
WE R
2.6 INEIOALALRH Bel-2 . p-AMPKa . MIF & A &%
Gl

K FH Western blot 7Kz . H“2.47 30~ 2441/ NR
L ARAH M LUE B, A RIPA 2% il i 18 250, $ K
MM, DABCAWE G R AL, UM H 18
i, T 8% + b BRI R EN- 2R D e TR I M FRLTK O3 15
IEEERE B R M — I MM L, T30 N 5% IR 4 1%
%3 h; A Bel-2 . p-AMPKa . MIF . B-actin — 4 (Fii B
FEBIE 2 1:1 000) , 4 °CR i 1 42 ; LA TBST 42 if
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W 1 minX 10 Y5, ILAAH I — e (F B L 451 34 24
1:2000), TEE FEE 1 h WIS, Db2E &0k
& I TEER R RS T U . LA B-actin NS, ffi ]
Image J %1% Bel-2 .. p-AMPKa . MIF 2K [4 14 2% 35 7K 3F-
AT RE AT
2.7 HFitFEFHE

K FH SPSS 25, GraphPad Prism 8.0 {4 %t 454 E 47
GEHAHT . FTHERORILL X £ 5 3R, 240 ] LAl Oy 2%
G3 AT, BE— 25 T L AT Y SNK-g K 56 o A6 56 K T
a=0.05,
3 H#R
3.1 PHCXI/NROIHAESE RIS

EBF AR, VR /N RO 38 BRI
SR O R LVPWA R B E R (P<0.05). 5
IR 41 L, UR+PHC 41 /N B 0o 2% A4 o L 559 1
80 R LVPWs, LVPWd 2 i 3 T 55 (P<
0.05) ; I/R+ISO-1 ZH /Iy B 0 238 8 35 T vy, i A 8
ST %% . LVPWs  LVPWd 1 it &K (P<<0.05) ;
5 I/R+PHC 41 HL 85 , /R+PHCHSO-1 41/ LAY 0 3 I 25
FhwE o A i o B0 B R LVP W,
LVPWs ) i Z &K (P<0.05), 45301,

x1 BANRDINEESHLLE (x+5,n=8)

OF O BRI DEbE LVPWY LVPWY

Eibl

(W/min) uL % (mL/min) mm mm
BFA4 500.84+46.82 22024201 66321058 11354202 1.61+021 139£0.29
R4 45132419.66°  2071£321° 50.33+6.41° 9354039 1524013 1014013
JR+PHC 4L 5299347586" 25824277 7846%1086° 13.62+212° 179028 1.19+0.15°
R+S0-141 5212543663 1835£2.13° 35424820°  957+215 1.01£0.05 091£007°

URPHCHSO-14 562184269 10754386 544641063 11394144 137£0.15 095+0.16°
a: S FARA L, P<0.05;b: SURMH LA, P<0.05;¢: SR+
PHCH 4%, P<<0.05,

3.2 PHC X4/I\FR I % Hp 4 iE B F 7K F R 22 i

SR A, UR 2H/0N BRUMLE H IL-6 . TNF-o 7K
SR E TR IL-10 K BRI (P<<0.05) . S TR
He#sE, /R+PHC 41/ B H TL-6 . TNF-a K-35 G 5
I, TL-10 7K 5 35 T (P<<0.05) ;1 I/R+ISO-1 2H /N B
1M1 35 H IL-6 .\ TNF-o 7K -2 5 35 FH i L IL-10 7K OF i 2
ik (P<<0.05) . 5 IR+PHC 4 H %% , UR+PHC+ISO-1 4]
/N B A1 TL-6  TNF-o0 ZKSF-34 5 25 45, IL-10 K7 f
FHIFIR(P<0.05). 45HMF%2,
3.3 PHCX/NR/OANA LR RERSHI 0

BT AL/ B WLEF 2 40 B HE 51 32 55 V%, 20
JE A A AZ e e 3 5]  JCAN IR AL S R A 40 MR . 5
BT AR HLEE , UR 41/ BUC LA 4EHES R i 2L,
I 7K Bl B S 3 O LT 248 T 284, 4R R A4 it 7™ o 3
5 UR 4 HHE, VR+PHC 217N B WILET 4 20 i HE 51 2 5
B n] UL RE K B ot D, AR IR D RE AL IR

thEZ s 2024 4E55 35 4245 24 3



*®2 KHA/MNRIME D IL-6.1L-10, TNF-a 7k T Lk %
(x+s,n=8,pg/mL)

45 L6 IL-10 TNF-a

BFEAA 6.11£3.03 128341248 435841006
R4 1392£2.73 1038221632 64.51412.05°
IRPHC4 8921157 13097£17.34 57041335
IR#1S0-141 1745334 8546+ 1283 8004+ 1747

1R+PHC+ISO-1 41 16.34£2.16° 101524 11.02° 61.66% 1642

a: SR FARY A, P<0.05;b: SURZ H 4, P<0.05;¢c: 5I/R+
PHCH Fb4:, P<<0.05,

T/ 5 1M URHISO-1 21/ B ILAR B IRFE K i L 5% iE 4
MR E S5 VR A2, 5 UR+PHC 4 L3, UR+
PHCHISO-1 ZH/)NERC JULEF 4E T 24 | 52 240 BRI e A5 28
Wi, S5 A 1,
3.4 PHCXP/INRO AR BRI R

e F AR/ N UH R TES I E R SRR TR
BN SRR . SIRFARY R, UR 41/ BUnT WLBH 2
A IURFE LA AL (Lo A2 Bisi /b (AR I 45
FZERLEk ML, B th B X ek s i, 5 VR4 LbAR,
I/R+PHC 41/ U LA U TS 10 1, SRR AR TR $
ZIN, TCHY O JLEH e JH R 22 L 85 T /RIS O-1 26 /)N
LC LR AR AR R B4 5 . 5 UR+PHC 41 Lk
A, UR+APHCHSO-1 21 /N Bty LR T PRAS R | 2
AU A0 2Rl 2 A B S . 25 SR ILIA 2,
3.5 PHC XN ALAE L Bel-2 . p-AMPKa . MIF
BRIEFMm

H5IRFARA R, UR A/ RO L2 p-AMPK«
HEHRZFILEFE F(P<0.05); 5 VR H A, /R+PHC
ZH/NERO WLZH 21 Bel-2 . p-AMPK o MIF 25 [ #3544
T3 3R T VRHISO-1 4H/NELO L4141 Bel-2 \MIF &
22351 8 2 F I (P<0.05) ; 5 /R+PHC 41 Ltk %%,

#, OFE < R
’ T 4] . - B
A, =
P i 4
g
> =

ABFARA
ik : RAEAN

AfBRTFARLL
ik « USSR ZE AL BT 2L SR

B. /R4

C. /R+PHC 4

C. /R+PHC 4

I/R+PHCHISO-1 21 /> B0 L4 4 7f Bel-2 ., p-AMPKa
MIF 25 [ /9 3% ik ¥ 1 3 T 8 (P<<0.05) . 45 R L%
3.3,
4 iFig

IR P25 S B IE AR KA ARIRIT (4 B
PR K LGS T A O BIESMRHA O MIE B (00 il 5 95 5 Ak
20 IEBEIR IR TT RO FLUR A TS ) R B R A, R
I/R 45343 9 EL A HIL A o A 52 4= B BH 0 H Aip2s Sl o
KAV B JAE R L M A B S B A AR 2 B
L AR UR 3 AR P R OO LR 5 L R
MR T HUAR IR © A AH SR 1A, BE
AR5 F B, PHC 0] — 5 R b 08 DR /N BRSO IR i
g FET R IIBE , Bk e R Sk , 8 I WL I i S
PEFR , MR H O WL IR #5345 (0 HL AR A T AL I
HANTEAE

RO B EUZ VAR O T RE M B T H, BAT )
PREE IR s o ABFIEE /NS YRR 7 S AR R A I %
A /N R0 B A LR A S I B O
LVPWd . LVPWs, DIPF HO DI RE . 45 R o, ST
R HEL, UR 41/ T REFE b (B LVPWs b ) 35 1
F AR, HE7R VRGN B O T B B I, 3 nT g
/R J5 O WUAH ML 45 85 - 2 A | S0 Ak I 8RN AR E F N & AR
RN FRA XY, Mz PHC TS, /N AL I BE
JIRA , $ 712 B 43 T B0 DR 45 405/ B 8 430 T g

i B T S S FECUR G R IR 22—, FEE
PR TL-6 . TNF-o S5 402 48 P 20 M X7 i B s 3 . G
o, TNF-o AT HEA F S A 5 A0 T 5 IL-6 32
B H G20 R ST A A A 2 SRE TR 1) S R

= - N »>

D. UR+ISO-14H

ARIET L BB (HE 8)

D. I/R+ISO-1 41

E. I/R+PHC+ISO-14]

B2 JHHNRONARBHEHTERHE

T2 2024 4F5 35 45 24 1)
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x3 BANMROMALF Bel-2 . p-AMPKa MIF EH
RIEKTEE (x+s5,n=8)

Eibl Bel-2 p-AMPKa MIF

BFAL 0.78£0.07 031£0.05 081004
R4 074£0.07 052£0.19° 083£0.06
URPHCH 1194034 1.16+029° L13£037
R+180-14 059£0.06 058£0.06 056£0,05"
IRPHC+ISO-141 081£0.05° 096+0.13° 084£0.14

a: SR PR LH, P<0.05;b: STURA LA, P<0.05;¢c: SR+
PHCH tb4s, P<<0.05,

MIE | — — kana
AMPK, . 65 kDa
p- ¢ 62 kDa

Bel-2 | — A c— om— ] 20 kDa

fractn ...—.| 124Da
e _— i

1 1 1 I\ A%
I RFARL; I :URS ; I : UR+PHCH ; IV . /RHISO-14H; V : /R+
PHC+ISO-14.,
3 fANROAUALF MIF .p-AMPKa . Bel-2 EH

RIAHY R IKE
F, AR WU A T TL- 10 HA F5HT R AE K 1

HRTA By i VR0 AP 455 iR, SIRF
AR A, UR 4/ BRI H TL-6  TNF-o0 7K1 (8 3 7
75, TIL-10 7K ¥ i 35 A, HE Y (5 F1 HE, 1 8 0B L g ]
U, 4 $iE 240 M5 i A AR AZ 451 45 B R 11900 WL /R B 4039
PRFFAE 5 1M PHC AT 2 25 AR /R /)N UL I 7 TL-6  TNF-oc
KA, 8 2 T R IL-10 7KSF-, Al sl 130 WL UR 3405
P PR | PR RIZ A T — s R LR UR T S8
DR IERi

PUUAT-HE A Bel-2 ZE T (10 & AL i R il 2 1 145 0T
KMVER, VA O UR B B M T ) 41,
Hgak BRI A B P oL VR B4 AN it
Western blot 5 {l & 3, /R /MO WLZH 2 Bel-2 25 F1AY
Feik BT AR TC ] ARk, {H PHC o] iz & 110 %
KR35 B PRz AT fgaE ik [ Bel-2 8 H 1 R
R RAE ORI YER

WFFEHE ) MIF (19338 7KF 5.0 U5 3 1 7> R i
YA G, MIF/AMPK {5538 B0 AT 38 Jin s 2 i e iz
BRI P AR 2 AT, DT VR 431 5 A, MIF
VAT 3 3 S T U AMPK {5 -5 38 S A1 i 480 Fh 1o 38
Jun SRS F AR T, AT K HE B O WL VR 3440514
PEFAM . AMPK {5553 % 70 24 F5 HLAA B 224 3 -4t A
R AR R P T I 17 9 2 R T T A T A
F, Hoh p-AMPK o & AMPK {55 53 5 38005 1 51 2 AR
B 5T RA B, UR 4/ Bl WL 21 p-
AMPKa 15 B3 FIH, #2R UR 455 AMPK {5
538 B 5 1 PHC AT i — 203 i MIF . p-AMPKa £
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F R IB K, 3278 PHC 1.0 LR34 F Al BE -5 s
MIF/AMPK {5 538 #%47 C"", Bk MIF/AMPK {5 5
1 AE VR 35403 e PHC TP 845, AT 5[] 5
T URHISO-1 41 Hl UR+PHCHISO-1 41, £5 5% R, ¥
ISO-1 i, ISO-1 X /Iy A48 s 14 T FiL A I 3 ikt 5 PHC
MR 5 W56 PHC AT ISO-1 B, SO 1 i 4% PHC Xf £k
FEBR I ECGEVE L, 3278 PHC 7] A58 i #% 7% MIF/AMPK
155 18 B AR ORI T . @ B R, B
I1SO-1 i, Jf A & B p-AMPK o 25 4 ik 19254k, #7181l
REAFTEZ 5200 AMPK 25 1 B R 10 ) D 28 sl A 7 HoAh
F S AN SR O ISO-1 5, /NELC AR B ]
This , AT RELS ] — A O WL UR 5403 , e 5
RO A R O AR AT

PHC J& TR £ MDA B ZY , T2 4E H T M1 A1 M3

SR, X M2 2 ATEHT A T, BN 0 8

ARSIk P B A 3 2358 M3 3244, i sl R 3 k-1 L

I [ e ik M2 M3 3244, X O PHC B S o i f3% L s

O WLVR A BEE T IS EERE . 44K, PHC XT.L LR

P03 B DR A O 7T RE B A g™ ™ AT B %

Zi ik, PHC T 2038 UR /N BUL T AR I HL O

HAVRAE IR E O A SUB A, L3R R AT g2

i3 P MIF/AMPK {553 Bk S

S 3Lk
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