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[HE] HM  ZEOTES R BN MY 5k 58 45 - B (G B(ATM-PKB/ Aky) ZEAE AL XL R B0 LA i) i A8 B oK I
BRFEXTH T80V . Fik 32 Rtk SD KSR OAUEIEA BFARLA LONEEIEAR S FIRRA BFEARE LIRE
2, 8 H, % Litwin Jy 8500 IUESE KR TF AR 2235 80 7 300 5 O Ik 22 %5 ) BE JELJE (LVPW) (A2 ZE &F kR
WIAE (LVDA) A AR 232 (FS) G534 (EF) ; T 12 J8 )5 Western blot o I AEFE k- J& FEl.Co UL o i 2 b AL 55 25 0 6
Y M AP I AR (1 (p-ATM) Y, fefe bR s e b2 13 B(p-PKB/Ake) B 1Rk, 858 THUS 12 A, 5%
FARA AL, ONUEFLA LVPWd 348, LVDd i 245K, FS EF BEFER(P <0.05) . HEFARE LR LA, LU
FER ' I BRZ 20 LVPWd LVDd \FS \EF ¥l # 25 % (P >0.05) . Western blot i 7x:0 JUEFEAL 5 F AR p-ATM Y&
FIFRBTCRE 25 (P >0.05) ; 5.0 UEFERE FIRER L (0.99 £0.07) L&, O WMUEFEH AR TR 4Hp-ATM IR 5 113
EEEFE TP <0.05) ; SERFARE LIRFA(0.65 £0.04) LA, O IEEFLARE L IR H p-ATM iKY i 11 3254 5 4
F(P<0.05) . Ak Bon O UEFEA S5 F AR p-Ake SHEANREIC B E 257 (P >0.05) ; 5.0 NUBEEE FAREA
(98.80 £3.17) LbAL, L IUHFEL (74. 38 £3. 06) AR TR (74.50 +3.99) BIVEANMIAL 25 i SIRF AR FIRRA
(75.88 £2.77) W&, D WUAEFE AR - IR 3 41 PR A0 I 45 S 5 38 i (P < 0.05) , 8518 #EZEAEJE FlL.O WL ATM-Ake 75 1
FRib RIEPETC R E WU ABR S TR R e B E G0 ATM-Ake 85 (1 3R38 Sk .
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Changes of ATM-Akt signaling in myocardium around infarcted zones and its inter-
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[Abstract ] Objective To investigate the changes of ataxia-telangiectasia mutated ( ATM) -Akt in the
myocardium around the infarcted zones and its intervention by phenylephrine in rats. Methods Myocardial in-
farction (MI) and sham operation were established in Sprague Dawley male rats by Litwin’ s method. Three
days after operation, surviving rats were divided into MI group (n =8), sham operation group (n =8), MI
phenylephrine intervention group [ n =8, phenylephrine 0. 65 mg/(kg + d), i. p. ,for 8 weeks), and sham
operation phenylephrine intervention group (n =8, phenylephrine administered as above). Cardiac left ventric-
ular posterior wall end-diastolic thickness (LVPWd) , left ventricular end-diastolic diameter (LVDd) , fraction-
al shortening (FS) and ejection fraction (EF) were examined by Doppler ultrasonography. Twelve weeks after
treatment, the expression of p-ATM substrate protein and p-Akt protein in the myocardium around the infarcted
zones were detected by Western blot analysis and immunohistochemical assay respectively. Results In 12
weeks after treatment, LVDd (0.79 £0.06) and (0.54 £0.06) cm, FS (17.31 £2.60)% and (38.58 =
2.56)% , and EF (67.75 £3.54)% and (70.25 +4.33)% (P <0.05) respectively in group MI and sham
operation. In group MI phenylephrine intervention and sham operation phenylephrine intervention groups,
LVPWd was (0.12 £0.01) and (0.13 £0.03) (P <0.05), LVDd (0.64 £0.05) and (0.66 +0.06) cm,
FS (32.00+£2.73)% and (33.09 +2.90)% , and EF (67.75 £3.54)% and (70.25 +4.33)% . The
integration optical density of p-ATM substrate protein was (0.59 £0.07) and (0.63 £0.05) in MI and sham
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operation groups respectively (P >0.05), and was (0.99 £0.07) and (0.65 £0.04) in MI phenylephrine

intervention group and sham operation phenylephrine intervention group respectively (P <0.05). The numbers
of p-Akt positive cells were (74.38 £3.06) and (74.50 £3.99) in MI group and sham operation group
respectively (P >0.05); and were (98.80 +3.17) and (75.88 +2.77) in MI phenylephrine intervention

group and sham operation phenylephrine interventin group respectively (P <0.05). Conclusion

There is no

significant change in the expressions and activities of ATM-Akt signaling in myocardium around the infarcted

zones. However, phenylephrine can significantly up-regulate the expressions and activities of ATM-Akt signaling.
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RERIRZESZRZHY T G)  FREAE BRI (S H
2y 031021175, ElgERFHIHARAR) , H A& S
L (EE GE A7), T p-(Ser/Thr) ATM/ATR substrate {4 ( 7=
i 2851) Bt p-Akt(serd73) LM (77 i 5 4060 ) B0 F & 5
Cell Signaling Technology /A ] ,

1.2 Fik

12,1 HERGIVES S srdl Heoemk 3 ]y g 4Ltk
B UK 2 AT R S g T U BB A A 5 4B T AR AU A AH [ B o7 H 2
LARGEH . ARJG 3 dUIFEIE M SD KRS 0 WUEESEA T
ARH LOPAEFERE FRRA BT AREE EIRRA, 5H 8
Ho O WUEFELH R T AR 45T S5 2R BRER A I R 33, .0 L
R EIRRAMBRTARRE FIRRAL THRBRARE R
R EGHREES 0. 65 mg/ (kg + d) ) 15458 JA 45 41 L1
FENTHE 12 F,

1.2.2 MALHARKIOIES N 5288 RSO3
el bnite T AT ST U A0 2 S8 R (2 5
HFE AU 8 A2 = 5 BE AT 7K K 1 J5L & (left ventricular posterior
wall end-diastolic thickness, LVPWd) | /& ‘& 47 ik K ] PN 42 (left
ventricular end-diastolic diameter, LVDd) Fl Z& ‘& %5 %l 45 &5 &
(fractional shortening, FS) 5} 1(143%% ( ejection fraction, EF) ,

1.2.3 HE P M0 NURESRE TH)s 12 4, stk
B, A S AEAEIX 31 3 mm x 3 mm x 3 mm (0 LATEY 4% FHEE
[, A W) | HE Jefa e RO WU BE R AR
1.2.4  RARRLL(PSR) G i) 2 0 LR I 2% 1 THifE 12
Ji, AFER B, A ZEMSE X JE 1 3 mm x3 mm x 3 mm 0> LZH
4, 4% HEEE 2 , A WP B, 0. 1% 1 F5 kB2 PSR YL,
BRI 2 KYI R R T HEE R A S ME I EATE SN 4
AL, TPP 6. 0 R BT k4 23 I HE A e ep [ (T 2
TR T o TR 23 L, BRI, 20 iR T B e S 28 FR 4y
H(CVF I .CVFII),
1.2.5 Western blot il iZ.0> L p-ATM JEY & H £ ik il
FEHIEX JH AL 50 mg SRBUGE [, MUk, HEENE, Quantity
One EG50HT . MR H M55 B-actin Z54 OGTH AR 3 16
B B 1 2RE K,
1.2.6 ekl e 0 AL p-Akt & R 5 U AL IX
JAH13 mm x3 mm x3 mm UL, 4% HEEFE 2, A1 R 1)
F,S-P kg TN AR R K D) R p-Ake B 6 BH MR 2 i s 22 H
HAEZMN 3 E, HIPP 6.0 B R /3 Ak AT B4~ i B
PRSP 5 BF A 240 R B
1.3 %itsam

BHELL v =5 FIR 2R A SAS 8.2 Gt iy, 24l m %kt
BAT I 225707

2 HR

2.1 BRARACEEMFA AT

DHUVEBEA LVPWd T2 5 4 JE B i 5 | 8 J& S i i
AR, LVDd iR KL FS EF B TR, TR 12 B, 5RF
AL LES, DIAESEL LVPWd 345 LVDd i 245 K FS EF i}
FHIFR(P <0.05) , OV ARE FIREAAT I 12 JN,
LVPWd Z Wi )&, LVDd & i 48 K, FS EF Z#i F- . {81
Ja 12 J8, SIRFARRE R RA L, O NUEFER T E R R A
LVPWd .LVDd .FS EF ¥ C B &5 (P>0.05), W#1,
2.2 ZARRACIMAREEE

T LEE HE e N a] AR F AR B TFARE LIREH
Ao ARAEAE 0 WLAR M HES 257, 25 A0 75 28 5 O WU SE A A2 &
AEBEZE DO LN BT )02 £F i Ak, 4% B At LA K 5 0 AL BB 28
IR EA A FARAESE O LA AR LB B AR LA 1,
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F1 ZFHEARAEREROESENY NEEREES FBRENRM (v +5,n=8)
LVPWd(cm) LVDd(em)
2053
0 J& 43 8 J& 12 )& 0 & 43 8 J& 12 JA
D IVEFEZ 0.11 £0.02 0.12 £0.01 0.10 £0.01>  0.10 £0.01>  0.60 +0.07 0.720.10°  0.73 £0.05%  0.79 +0.06>
BFRA 0.10 £0.01 0.10 +0. 02 0.11+0.01>  0.10+0.01*  0.52£0.05 0.58 £0.05 0.58 +0.06 0.54 +0.06
IR =l E 0.09 +0.01 0.11 +0.01 0.14 +0.02 0.13 +0.03 0.57 +0.03 0.67 £0.05 0.64 +0.06 0.64 +0.05
TR EREH 0.09 +0.09 0.11 +0.01 0.12 +0.01 0.12 £0.01 0.56 +0.05 0.61 £0.07 0.60 +0.03 0.57 +0.06
FS(% ) EF(%)
2151
0 J& 4 3 8 J& 12 J# 0 4 J3 8 J& 12 J&
L NUEESELH 29.01 £3.28  21.59 +2.86%¢ 18.72 +3.26%0¢ 17.31 £2.603P¢  58.38 £4.50  47.63 £4.633b¢ 41.75 £3.063b¢ 38.5 £3.82ab¢
BFAR4A 29.40 £4.73  33.46 +4.73 36.83 £3.08  38.58 +2.56" 62.88 £6.15  64.38 +5.53 70.88 £2.36>  76.37 £2.13
D WUESEA AR A 29.76 £2.65 32.60+1.79  29.90 £2.45  32.00 +2.73 59.63+3.96 61.88+4.05  63.00 +3.63 67.75 +3.54
BFAREE PR 28.84 £2.62  30.72+1.91 31.37+1.72 33.09 +2.90 61.13 £4.70  62.50 +4.60  65.50 £3.12 70.25 £4.33

a: P<0.05 5 F R4iR; b, P<0.05,5 S Ui s 2 B LA F 44 ¢ P<0.05, 5 F KRR E g arks

A AR L2 ;BB R4 Co s LR SR 3R LA Z 40D B F KX K L Za
Bl DERERTRERE FIREMNHEME (HE x400)

A S AR I B AR F R4 C SR SE R B LR F 40 DB F AR B b F
B2 LKESERERE ERFEMZM (PSR x400)
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oA G W U N PN Y AR S Ol B =Yy
o R zetk, MA R R et 22k, SIFRALE, LI
FEAEZH KO LR AE RS AR 4H CVF T CVFIL B 3 hn (P <
0.05) ; 5BF AR FAREA b, DFESER B FAR KA
CVF [ CVFII BRI M(P <0.05) ; 5O PUHIEARE EIRE
20 LA, O JJURESELH CVE T CVF I i3 2534 m (P <0.05) , i i
FARAGHFAREE FIREH CVF] CVFIIERFEER(P>
0.05), WLK2.3k2,

F2 BAXROIREEFRDE [n=8,(xz5)%]

EYMEAEL LD Z2Z5[(0.59 £0.07)ws (0.63 +0.05),
P>0.05]; 5.0 NSRS IR ZE 4 (0.99 +£0.07) i, .0 AL
FEFEH TR F AR p-ATM JEHE IR B R E FIH(P <0.05);
FBRFARIEE EIRFEH0.65 £0.04) HH, O IUEIEAR T TR
FU p-ATM JEYE HRIA B ER & (P <0.05), WK 3,

1 2 3 4
T e - 40.5x10°

B-actin— jm— - 12010’

1o AR SR AR 52 AR5 R 4853 S LR R X B B 454 . R F R

FE EapEw

p-ATM

Kbl GV ] CVFII 3 Western blot &l L p-ATM E B AR EREE EARERIHIN
U HUAEFEZL 14.9 £0. 320 3.95 +0. 143
RFARH 4.49 £0.24" 1.59 £0.17" 2 o . 2 X
O UIREAR E IR R 8.95 +0.35¢ 2.88 +0.13¢ 2.5 BARASI p-Akt & éil‘ n
BEARE EREA 4.23 +0.36 1.46 £0.09 DA 5 R T AR 4L p-Ake BHM: 240 Mo 400C &8 2 22 &

a:P<0.05 5/F Karbdi;b: P<0.05, 5 Ui s LigE
A% e: P<0.05, 5F RE Y B £k

2.4 BAKR S p-ATM & &G £ ik
Western blot Kl 45 5 i 7%, /0 ILEESE L 518 F A 4H p-ATM

[(74.38 £3.06)vs (74.50 £3.99), P >0.05]; 5.0 JLAESE
B MR E A (98.80 +3.17) LA, 0o URESE A AR T A 2 BH 1 40
M U SR RTEE FBR R AL(75. 88 £2.77) HhEK, 0>
UASFER S |- i 2% 20 B A i 3 i (P < 0. 05) . TLIET 4
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A SRR BB F R Cos U R K B E 20D B F AR EikEa
E 4 AL p-PKB/Akt ERRERERE FIREMEM (S-P x400)

3 itit

PASL R R ECRFE R ATM ZifiS g ATM & H 3%
WitE2: 5 i i i B V8 #5  DNA S5 2 it S Rk e .
PHT O R RS M A S B o 2 4 Pl A7 P
R 25 A MR 0 TR TR s B DNA #5455 05, 4K
HE5 DNA XHEWTZAE BHEES A U TS5 F ) s 3 2
VB ATM 25 IS 1L, A DR 008 16 O L0 i
A AR PR R E AL T DNA B4, 5380 ATM %
BERYIG Ak s ATP [ /B RERS i ATM J4EE & A4 H MR
ARG . (EARM S BoR, OHUESESE 12 &, #5E
SEFALC L p-ATM MK T0 8 2 00ts , TR e Fe AT 14
) ATM LEARFE AL R 5720 WU A S RS0 1

FiAh, ATM F e PIBK KGR 6L, )iz ik
TASELIEEN M ZFAR . AT KW, B
P B 5 375 Ak 0 JJL PI3K-PKB/ Akt {5 538 % A {147
O AE O UL B | o JIE 5 27 24 440 it 455 JUIE 200 e v
PI3K B34 BB 0. 35 4 /= 40 B A7 30, PR 37 4 B 5 32 A
T, K U T HE A OE Ak SEER™ . B,
THE Akt BB TR AR A IR
iE, PKB/Akt A]fig a4 HE K J8] B 1 7 15 o0 LG AR A7
Hamada 25" F 5 3 [N /N RUIF 5T & BRI 58 PI3K 3 1t
T O U B R — i AR B R R . Ao R
TEGR I T4 B 7R o, p-PKB/ Akt (R IEFETE 2 A
W, o5 1 At BRAE B o T b B 2 0, 56 2 S s i
HIRAE PR I B, - HLUCRER 2 A v A6 i iy i Ak
PESHLONUR P E R Z B, AR SR, 0L
FEAES 12 J& , AE LA J1.0 L p-PKB/ Akt 76 112255 16
R IR ATTHED Akt 5 530 % A0 A S0 L JE 2
DUV AR R RS 1Y, fr it — R o

VARG & B, ol A/ C-AR TEE Sy G far, O U
SEEFR RGO T T RE I G Akt ERK 21 il A 715
HEASOLEA R . B IR R ol
PRZSZRF R . AL Wos O NUEIE S 12 2R
it 2 AT (A BT kSR 100 L p-ATM JE ), p-PKB/ Akt &
R SEPE B3 L, O U R B 5 e 25 %
I, AL 2= e A TR, AT BH 1 E O B AR S5 0 5 R A
AR OIEEEY KGOS ThseE A, IbFRATIA

FE B bR TGS ATM-PKB/ Akt 40 ik 1745 5
AR VO BRI AR A, 38O WL 7, 3
YRR T, AR AT A 20 AILAM AT 3% , T 454 47 400 i
B, s O NUREAE 5 O IS F S ThRE F YA .
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