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BE BR AR T80 9% KR AMP FHE & 38 (AMPK /45 % B F L AEH KA T 0 Tk 1(FOXO01 )15 5 i@ 3 A%
SHREME W F R FTiEH 72 R Sprauge-Dawley(SD) KRR A RS F & ik 4 4 5 40 AR 20 M RAE20(1.0 mgrkg) T
TR FZ P AR FL(2.0.1.0.0.5 mg/kg) , F4E 12 R KRR SRR R MR IE S ER G T R R SR AR G I
REIESAR R A B0 24, B AR AN K MR R F T AR K, 1 kA, E S ES 144 R ARG HF NS MMFHE
FomF R R A EKYG KN ZR(LVESD) £ £47 KR KB A Z(LVEDD) At 52 (EF ), 42 40 45 42 5 (FS ) il s 7 K g
B F B 9 3R 90 B F —a(TNF-a) . & 28 JL A~ % —6(1L—6)  WUBR i B (CK)  ILER B ) T 8 -MB(CK-MB), fig K4 48 47 H b = B
(TG). %2 B BE(TC) AK5F S F & -2 B B2 (LDL-C ) /K A S UL 27 4 3 P A8 R AL 5 AL B (SOD ) . B =B (MDA ) i Ak
S (CAT) K -F s HE F¢ & LR JELL 275 &5 AL ; Western P73 %400 & ILAL 22 AMPK #» FOXO1 Z 3 BB 1L & @ 69 K4
HR . HEFAML ALK RS IARLEERY, mIeKIEE 48X E LM 0ZE, LVESD .LVEDD. f2 7% CK,
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424.519,34 P<0.05),EF.FS.SOD,CAT . p—AMPK/AMPK \FOXO1 £k & (F=17.157~129.547, 3% P<0.05) . £5i8 : T F 3047 T 5k
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Effects of acadesine on AMPK/FOXO1 signaling pathway and cardiac function damage in rats with
coronary heart disease

WANG Shu—fei', LIU Lei', DU Lin—xiang',ZHANG Pei-pei',ZUO Yan—fang', LU Dang—hui?

(1.CCU, Zhoukou Central Hospital of Henan Province,Zhoukou 466000, China;2. Department of Vascular Surgery,Henan Provincial
People’s Hospital , Zhengzhou 450000, China )

Abstract Objective: To investigate the effect of acadesine on adenosine monophosphate protein kinase( AMPK )/forkhead box transcription
factor O1 (FOXO1 )signaling pathway and cardiac function damage in rat with coronary heart disease. Methods: A total of 72 Sprauge—
Dawley(SD)rats were randomly divided into normal group,model group, diltiazem group (1.0 mg/kg ), acadesine high,middle,low dose
groups  (2.0,1.0,0.5 mg/kg) by random number table method,with 12 rats in each group. The model of coronary heart disease was
established by feeding with high—fat diet and intraperitoneal injection of pituitrin. After modeling,the corresponding dose of drugs was
injected intraperitoneally, the rats in the normal group and model group were intraperitoneally injected with the same amount of normal
saline,once a day for 14 days. Left ventricular end systolic diameter (LVESD),left ventricular end diastolic diameter (LVEDD ), ejection
fraction (EF) and fractional shortening (FS) were measured by ultra~high resolution small animal ultrasound imaging system. The levels of
serum inflammatory factors tumor necrosis factor—o (TNF-a),interleukin 6(IL.-6) , creatine kinase (CK), creatine kinase isoenzyme MB
(CK-MB), lipid metabolism index triglyceride (TG ), cholesterol (TC),1 ow —density lipoprotein cholesterol (LDL-C) and
superoxide dismutase (SOD ), malondialdehyde (MDA ), catalase (CAT) in myocardial tissue homogenate were measured. HE staining
was used to observe the morphological changes of heart tissue, the expression of AMPK,FOXOT1 and their phosphorylated proteins were
detected by Western blotting B. Results: Compared with those in the normal group,the myocardial tissue in the model group was stained
unevenly,with edema and degeneration,accompanied by a large number of inflammatory cells infiltration. In the model group, LVESD,
LVEDD, levels of CK,CK-MB, TNF-a,1L-6,TC,TG and LDL-C in serum, level of MDA in myocardial tissue and expression of p—FOXO1
were increased (F=17.157-424.519,P<0.05),EF,FS,the levels of SOD and CAT, the expression of p~AMPK/AMPK and FOXO1
were decreased (F=14.774-129.547,P<0.05).Compared with those in the model group,the myocardial cell injury was reduced in the
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diltiazem group, acadesine high and middle dose group, LVESD,LVEDD,levels of CK,CK-MB,TNF -a,IL-6,TC,TG and LDL-C in
serum, level of MDA in myocardial tissue and expression of p—FOXO1 were decreased (F=17.157-424.519,P<0.05) ,the EF,FS,the
levels of SOD and CAT, the expression of p~AMPK/AMPK and FOXO1 were higher (F=17.157-129.547, P<0.05 ). Conclusion: Acade—
sine may reduce the damage of cardiac function in rats with coronary heart disease by activating AMPK/FOXO1 signaling pathway.

Key words acadesine;coronary heart disease;cardiac function damage;adenosine monophosphate protein kinase/forkhead box tran—

scription factor O1

TeE 0 ( coronary heart disease, CHD ) J&—Ff H
DL ER) o R L 76t S5 R P A AR e B BE T AR AN S
Bk CHD 1Y A5 2 A= 2ok A5 2 20 Jok ok A i Ak
(atherosclerosis, AS) , 25 5y U BEH I FH ZE 55, &
Foo Ui BRAAEIRFEY, JIERT A A I
BEACH SR 5 R AS J2 330 CHD &4 R JERY
A, 0 R AR A R e RIG T CHD Yy E
TR, HET, CHD B9IGY7 )7k F 2R RSk
4 AJRIT (percutaneous coronary intervention , PCI)
TR B IKFEF A (coronary artery bypass grafting,
CABG), SR A J5 PR FILEAT T2 i 28 1) S PR
il 7 HAE CHD i i e, R e D) R S 4 —
TR AR Bk R Bl P L. AMP EAEEE
P (adenosine monophosphate protein kinase, AMPK)
TE N B2 20 (endothelial cell, EC) IR R ik 45 22
FPRAAZ Tz 3Rk, 5T A Jry e I e 4
AMPK {30 W] A2 2k i 45 AR i, Sl O LA 1
PAPLC LR 2 B AL M A SE 4 1 o BT e
& AMPK RS MEEh AT, a] 2 iF AMPK R AL , 2
O URE R A, U AR SMIBER A S5 O UL 1L P
TR 30T AMPK 8 i A P 47 e bR 3 ik i 45
B ANAR A IEH ERE X R B CHD B —E iR 7R
FHPL, SAFEMBT-R #EEA AMPK 8l T /g
XF CHD RO IIRERA PRI A S i F
CHD KRR, FRFEBTR X CHD R L DI e
B S LR VE HIBLA
1 #MREAE
1.1 %34 SPF @ Sprauge—Dawley (SD)
HEPEREL 72 2 IR E (210+10)g, 1 [ 55 5 DI B 5h
YIEB AR T, A IES ) SCXK (620140007,
SR FRVFATIE : SYXK (1), 84t : 20150005
BT A7 sl 24 7™ A% Fie BR Sl 1y ) 77 AL DU RS ek 2 Oy
(24£2)°C, 1R JE K 50%~60% ,12 h W22 2, A
YORHHEE
1.2 ZHeuBaX A BTRHLET (NS K StressMarq, 5%
7 SIH-402, 1% : =98% ) s SRR /R AL 5L 1 SR (L
AT AR AT IR A W], 24517 H20070254,
10 mL:10 mg) ; M4 M2 (R 5t 87 H 2500 A PR
], E 25 H32026638, 1 mL:6 #1417 ) ; HE 424

1 RIPA Z4f0f BCA 50 & G = KAEYRHE A
A, #5494 €0105.P0013B . P0012S ) ; SMT100V
54 [ B3P A AT A (L5 R o B B
WA BRA T ; M = 50 R/ NS YR (6 23 1)
AL SR 245 (Vevo 2100, fiIEK VisualSonics 2y
F) ) 5 LBR 4l ( creatine kinase, CK) | AJLER J4 g [A] T
fiff MB (creatine kinase isoenzyme—MB, CK-MB ). 8
S AW I Ak it superoxide dismutase,SOD) S
(malondialdehyde,MDA ) i 48 fb. S [ (catalase,CAT) |
I % B s & 1 - IH [5] B (low density lipoprotein —
cholesterol , LDL—C ) &M 3257) & (Rg 5 @ il A= 9 T4
W5 Fr, #5435 A032-1.E006-11,A001-3,
A003-1,A007-1.A113-1); MEIRSEN T (TNF-t)
(RA20035) . F1 4 i /% -6 (1L-6 ) (RA20607 )ELISA
S0 3 7] ) 1 D 3 A R 4 A BRA T
Yt AMPK $T 44 (ab207442)  Hdi p-AMPK Hi A
(ab23875) . fadt FOXO1 $ifk (ab179450) bt p-F
0XO01$iA(ab131339) Fhi beta Actin HifA(ab8227).
Fhi e 1gG HEL(HRP) (ab205718), 14 F 9% [ ab-
cam /AT s Z I BERFARYL (iMark680, Bio—Rad /A 7] )
PR (H AR Olympus A H] ).
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1.3.1 K4S CHD #ERIR Sl SR REHLEL
FRUE 72 LR BRBEHL A R IE 5 4 BRI bR
B+ 41 (1.0 mg/kg) "™ BT < Kb v G & 4
(2.0.1.0.0.5 mg/kg)", AE4H 12 H ., BRIEW 4N, H
AR RS BESCHRMR FH w55 B TRDRE IR R + 18 s
TS A i Sy CHD B, 28T i i e i
F¢ 8 JAJE MR I S A5 12 (30 pgkg ), 1 ¥K/24 h,
HESETEST 3 WA CHD KRB, IE 44 T3
RlARDRIE 3% 8 JEJm i 4k 3 d M s U S S A B
Ko FRETEARL: SERIERE 81.3% &Il 10% R HH)
5% JAFEEE 3% HEREN 0.5% . PR L E 0.2% o
8JlJE SRR U R KL, F B S EAR T UG
TC.LDL-C 3 ilF EE A 45 2R - 45 51 /R B AR TG
TC . LDL-C 7K F-$4 kb 2 57 , SR ] £ iy

132 4525051k HbJRBR UL B g 4 50 2
T AT T T s S A R 79 S 1% BT BT, I
BRIV AN 4 K RN s v S S i AR BEER K, 1 IR,
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LAL LOIIRERI ORUCTESTBT R8T 2 h )5, %
L 2SR RR IR Bl >R R 25 23 B/ N sl M P 5
1R R G000 K R AL O B AR W N4 (left ventricu—
lar end-systolic diameter, LVESD) /&> ZE &7 KA N
4% (left ventricular end—diastolic diameter, LVEDD ) .
ﬁﬂLlﬂlﬁ“ﬁ(ejection fraction, EF) , %4 4l 4 %4 & (frac—
tional shortening,FS).

142 OWUEE SR VERR SRR O DI RERS TN 52 Al
Jo 8 FshkEun,, FES LA 3 000 vmin B> 15 min,
3 B B  CK.CK-MB TNF-o IL-6 7K°F-,
JUARTE IR & U B A L BRI THRAE

143 JEACHHEAREI AL TC TG,
LDL-C 7K, 15V A TG i A 0] 205 5 ™ A 4 R a5
U BT,

1.4.4  FUERIEEE PRI B , B R B 5 #E
OIE, T oK EHICE AT U150 0 3 #5r, —7
ETHRAFE T, -80CHRAF; — B0 4% Z R
P 15 5 05— e IR 129 i A TRV ) A B K B
Jo B0 RV 95 A 10% L ZVA) 3K, A4k
PRSI Hh MDA (SOD (CAT /K-,

145 CNUHZUHE Jea 4% 20 58 W E ] 5E 1Y
ONUEHL, BB EENK AT B L] 3 wm v
F, R B CEEIR AR 1 min, ZEIRK
WAL HE e OB PSR O IEH LR

1.4.6  Western EE A0 LA LU AR DGR Y
Rik W-80CUKAHIAF I LHLZHZ, A RIPA 2
R 70 S i R O £ i W N 73 Gl o L )
SV FVW L ] BCA YR AR kR A i AR
JERE A (30 pe/fL) 1 FF , SDS-PAGE HE L Tk , W4t
TG, 5% B RE Wk B AT, I AR B, —4T (AMPK
p—AMPK .FOXO1 .p-FOXO1 #% & 1:1 000 HL{| k17
£ 1 FTRHFETT CHD K RO BRI B0 (s )

Tab 1 Effect of Acadixin on cardiac function in CHD rats (xs )

i B, B-actin 1:5 000 4% [L BT R RS ) T4 C T
B0 HRP FRICHIES TR [eC —Hi(1:5 000) =R &
1 h,ECL B4, LA B-actin HNZ i1t 5 NS K
JFE L A5 B B4 BRI K-

1.5 itz a® ARWIE A EE2R F SPSS
22.0 FAHATAETT IR BRI L as FOR, TG IE
A AR AR B ERT , AL ] LR ¢ 56, 2241 1H]
FEBER AR 5 22508 (One—way ANOVA ) FlTukey
HIFK g, a2 Rt — 20k H SNK-q K ;
P<0.05 hESAGIFE L,

2 #R

2.1 FIFx#7% CHD K RS Hhaeed®oh  HIEW
A, FEAIZH KBl LVESD \LVEDD i #K ,EF
FS 3 TR (34 P<0.05) ; SR A EL , /R B
20, BT M R R ALK B LVESD \LVEDD B
R R EFFS W i m (3 P<0.05) ; 5 iR B o
ZHAA EL , BT #0087 i 70 4 40 LVESD \LVEDD \EF . FS
ZSBTGITEE (P P>0.05), IL# 1,

2.2 FFHAAT CHD X R e iF S LB & K M AE %
BFa%mm  SIEH A BRI R R YE CK.
CK-MB TNF-a . IL-6 7KF- i 2 5 (3 P<0.05) 5 5
R LA HE , b 7R B 2 BT o e L IR
2H K BUIM % CK.CK-MB . TNF-a IL-6 7K3F-H &t F
B (34 P<0.05) ; 5 MR B o 4 AH L, BT 8T v 71
4] CK.CK-MB . TNF-a IL-6 /K22 57 TGt 112
=X (# P>0.05), 3 2,

2.3 FIFRdist CHD K RBsRisAaL stz ®n 5
IER AL, BEIZ R UM TC . TG .LDL-C /K
BE T (¥ P<0.05) s S AR LG, M /R Bt 41
FBT A HBr e . R ALK BRI TC . TG \LDL-C
K- R (38 P<0.05) 5 5 i JR B 53 4 AH L, Bl
T s 2 TC TG . LDL-C 7K F- 2% B34 550 1
AR X (H) P>0.05), W# 3,

2051 5% LVESD(mm) LVEDD(mm) EF(%) FS(%)
EH 4L 12 2.17£0.21 4.54+0.43 76.17+7.03 3521335
FEAILH 12 3.99+0.28" 5.97+0.35" 55.23+6.12° 22.25+3.08"
HR B LA 12 2.53+0.27% 4.860.53% 70.84+6.32% 32.672.79"
Wi b i 59 £ 2 12 2.7420.25% 5.02+0.44% 66.25+7.11% 30.88+2.95"
LR S T A R e 12 3.26+0.30™ 5.540.42" 62.36+8.32% 28.75+3.14%
(S 1 (S e 12 3.77+0.29* 5.78+0.61* 57.58+7.93* 25.81£3.42"
F 86.091 17.157 14774 27.196

P 0.000 0.000 0.000 0.000

: CHD : &0 s LVESD : ZE D WA ASH A2 s LVEDD : 220 AP K AN AR s EF S Il 43850 FS - J A 4 Je % 5 5103 ALA H ,°P<0.055 5

FERIZI A HE L *P<0.05 ; 5 M /R B st 41 AH L, P<0.05
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R2 F-FHEXT CHD X RO BB R 248 5K B F R #00 (xas )

Tab 2 Effect of Acadixin on myocardial enzymes and inflammatory related factors in CHD rats(x+s )

215 %k CK(U/L) CK-MB(U/L) TNF-a(pg/mlL.) IL-6(pg/mL)
EH 12 79.45+12.15 102.25+20.21 48.55+7.33 56.21+11.15
(e 12 190.04x15.28 255.14+28.32 215.63£13.26* 338.25+18.08"
Hi IR A 12 90.58+16.07* 151.21223.14% 92.06+12.18% 161.38+16.23"
o5 Hb BT e 79 2 12 93.27+14.15% 153.77+24.35% 95.15+13.74 165.49+17.67*
B b v R 21 12 137.85+15.32% 195.32+23.37% 120.88+12.58" 197.03+12.91%
Wi b AR o 20 12 176.53+16.08" 239.43+22.14% 151.74+11.72% 248.14+17.88"
F 121.704 72213 278.108 424519

P 0.000 0.000 0.000 0.000

1 CHD : 509 3 CK s LRI s CK—-MB : LR [R] T —MB ; TNF—cu: BRI SR FE I F—u; -6 FIAIIA 22—63 5 TF 3 4 AR L, P<0.05; 5

AR A L, PP<0.05 ; S bR B ALA EE , P<0.05

R 3 F-FHEXT CHD X RAS AR K HEAR R R500 (ss )

Tab 3 Effect of Acadixin on related indexes of lipid metabolism in

CHD rats(x+s )
AL % (mrz((;l/L) (mrIf)i/L) (an[r)nil/(ﬁ)
IEH U 12 0.67+0.11  225+021  0.85+0.13
HEEAIZH 12 1.48£0.19"  4.14+0.28"  1.93+0.16"
Hi R B 541 12 0.87+0.16® 2.89+0.23* 1.01x0.12*
PR Al 12 0.95+0.17%  3.07+0.25"  1.15£0.14"
PR 12 1.25+0.15% 3.31+0.38"  1.58+0.12%
Fil-RHB R 12 1.37£0.20  3.6420.34%  1.74+0.17*
F 43.591 60.826 113.317
P 0.000 0.000 0.000

1 : CHD 95005 5 TG« Hh =g s TC « S IH [ B 5 LDL-C - IR 55
N H-IHFEEE ; 515 HAH L ,*P<0.05; SHIRIZHAH [ ,"P<0.05; 5
/R B AH HE, P<0.05

2.4 TTFHAFAT CHD X F S UL L RAL B 3 35 AR
#em  HIEE AL BRI KO IZHZE SOD .,
CAT /K-l Z R, MDA 7K 5 25 T (3 P<0.05);
SRR AR L, b R A 2E R b i P ARG
4R ELOILZHZ SOD .CAT /KF B i F1 5 , MDA
TSI (2 FRAG (34 P<0.05) 5 5 b JR B 5L 2L A |, BT
T 41 SOD .CAT MDA /K- 25 S 58 it
F4 FEHH CHD KROHLE R S BIEIRHI BN (s )

AR (3 P>0.05), L 4,

2.5 FIF3u#rat CHD X RS MU LT & 5 T AL A
Fom HE Yeagh R BRI H 4K R0 L4 i
HEDHE 55 O VAT HES5F S8 BT, Je (34 5), R L
O WLAR K i IRBE 5 AR 4 K RO WL 2L s (R
By, R AR iR S0 2% O LA BRTR A R0, HE
FNZERL, A WK IS JF AR R A M Al i
SRR AL AR HE , MR B 5 RN B b = v ) o
ZH R O LA /K s, O LT AEHES B B 5
LR AT AL D i R PRI, WLIE 1,

2.6 F[FH# st CHD X & LZE L+ p—AMPK/
AMPK ,p-FOXO1/FOXO1 4k ik ¢ % Western E[]
AR, 5 IE R A H, B2 RO ILZH 2
p-AMPK/AMPK .FOXO1 # 13 ik W & B IK ,p-
FOXO1 H H Ik B T 5 (5 P<0.05) ; 5 RIA A1
Eb , 2R B 5 2H R BT S i v v 7 2 R RO WL
ZH 41 p—AMPK/AMPK .FOXO1 %5 11 2% 35 B . 38 /i
p-FOXO1 i [ 3Rk B i BRI (3 P<0.05); 5 Hi/R
T AR LY, BT b = 3R 2 p-AMPK/AMPK
FOXO1.p-FOXO1 FHFRILEF LH I B X (¥
P>0.05), WLIKl 2,

Tab 4 Effect of Acadixin on oxidative stress index of myocardial tissue in CHD rats(xzs )

415 1%k SOD(U/mgprot ) MDA (nmol/mgprot ) CAT(U/mL)
Ew 12 225.04£17.55 0.8420.12 120.53+12.15
IR 12 148.36+16.38" 2.65+0.16" 74.72+10.08"
IR L2 12 193.41+16.58" 1.09+0.13® 109.12+12.31%
[ S ity e | 12 187.52+17.66™ 1.28+0.15% 106.49+11.64%
] & i 7 v ) e 44 12 175.81+18.54% 1.87+0.18% 96.85+12.91%
[ R E A9 vt 12 161.52+15.45" 2.130.21% 89.14+13.56"
F 29.719 220.307 21.306

P 0.000 0.000 0.000

1 CHD 2 56009 5 SOD « 18 S8 AL B AL it s MDA « P I8 5 CAT : ol AL AU 5 5 1E 2 L, °P<0.05 5 S AYZH A LE ,"P<0.05 5 5 i /R it H A

L, °P<0.05
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Fig 1 Morphological changes of myocardial tissue in rats (HE

staining, 200x)
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Fig2 The effect of acarbose on the expression of AMPK and FOX-

O1 protein in myocardium of CHD rats

3 it

SAE A IS N RN IR AR 5 7E CHD Y
A R R R OCE E AR I, 20 LRI
I, FLAAA G 7 W A RERBE D IR B, 0 1A A DR 3
BUS A B PEAE T 5 R O LR A 78, S UL ALY
REVRR | MRS 2 A2 Sk, 5 RS M AR A R
(7] g o UL BRI 55 2 38000 SR A R, 77 A R 1Y
% 1 2 7% (reactive oxygen species, ROS) , A= il IR
JBOK R Atk PR F (4 TNF-o IL-6) , {23 CHD 9%
A KRR R IR IR O N R R IR AU R ELT =

E CHD AT RN, Rk, A9 R H &
I ARk R SR 00 M M A i A S i A CHD K
FRBAY | 25 SR & BB A K L LVESD \LVEDD & % Tt
WL EF FS B2 FRE 8 CHD KELOIEY K, O IE
B I I PRAS , AN RE T AL AL 5 O AR
DI fig % ¥ ; CHD K R CKMB . CK 7K &2 2 7
L HE Y (i g b R O WIS 0 R JRs il
ARSI S, O LA HES 2L, A K 5%
PEANMIIEE 5 AR CHD K B B 5 1. U A3 5 [R]
B 1098 2 AE AR I AH DG HE bR K7 35 T, HLo
WIHTEALFERE (SOD .CAT) 7K -1 i 35 R4 4% , MDA
IKE AT 5 B CHD K B BRI Qi % 4%
iE FI AR R

B Bl T — b R U, BEAE AL AMP
Ifg , R PEIS AMPK . AMPK J&—Fp T B A
Pram e Tz 2R3k Ho s FE ARST 1 22 BRI R HR
P , XoF 9 RE AR AL I 5 AT LR T A S 4
5 AMPK J5 4%, A] F& A ROS /K, 8591 SOD A= i,
HESRALASTEALRE F10, 1 H AMPK 38 i v] JE 5 1
FARG, WY K R IE 25 Pl 3 L Y AMPK 3 %
TR i R A5 B, 154 o ot B B U TR 1 Ak L FRAIG
M, 8715 RR A 2L, 190 B e IR 2l Jik ok e it
b B AR SR, Bl Mo B RE RIS O LA H ROS
Jixi## BK (brain natriuretic peptide, BNP) 7K, 175 0>
WUAFE J5 O WL REUS, AR 58 45 5 e B, 45 T BT b
Frr#iE, KELLVESD.LVEDD B W%, EF FS B
IR, HER CHD AR RGO A 2 1 ) 8 B 48 i
#5113 CKMB . CK ZKF-H 8 BEAIC, O WU O i
[e] 15 111375 48 9 - (TNF-a 1L-6) IR AR IHAH e 5 bR
(TC.TG .LDL-C)7KF-I1 S R#AK , L1 4T SOD . CAT
ARSI 2 TH R, A BT 3t ] 3] CHD AR5 K R
[ JEEFI A A IRON] , G IR A s S

FOXO1 & Fox Z &M i 2 — , RiguEdE R
FOXO1 J2 U MIEAC 35 V8 55 1 2 5.0 E D BE Y B 22 A
F, AMPK/FOXO1 1553 B (1) 300 2 AT O R4 4R
. FOXO1 EZ - mEdifuirh {5 FOXO1 Mz e
PRI T DI RERIHTHE . AEBERRILARA , FOXO1
BEHEBR e ANM A% 2Z A1, IF DAz AR 2 4
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