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FE B RITEIRBEILAE 3 - BEE - 2R B - T B2 AOCE T 2
(PI3K — Akt — Nrf2 ) 3 B 75 25 A JE S A FRAR 3 K B0 LSS I P8 7 (IR) 3 4
HER . Ak FIREAREIIK AT S A5 Lk, @y SD K BRC LR i 7738 v
PIABETY K AR HEPE SD K ERBEHL A AT B2 ( RZR LR g5 L) ERIZE (0 )L
BRI 30 min J5FFHEE 30 min) (SCER AT (K ELBRIM 25 min 2 AR HHT S min
W, ESRTERS R 10 g - kg™« min ™) (LY294002 20 ( 45 T Hi S5 K Je T i
K [RI45T 0.3 mg « kg™ LY294002)& MI385 2H ( 45T i o5 X Je 1 i i) [m) Bsf 25
F 30 mg - kg' ML385) . il Ik G 3 W% B 52 56 ( ELISA) A& ifiL 75 1 4 % 6
(IL-6) JIL - 1B I IRFEH T o (TNF — o) ¥ BE 5 2R 5 R v 5 7% B 10 125
(TUNEL) frM8 T-H8 50 (AL 5 SER 5% % 0 7 386 W6 I 0 Al PISK Akt fr) 3%
KK, R XTI AR SLIR4H \LY294002 41 ML385 £ IL - 6 7K
S35 0.76 0. 15 3. 44 £0.35 1. 46 +0.37 3. 17 £0.28 F13.07 £0. 18, IL - 1B
IKE4 740, 34 £0.08 1. 18 £0.21.,0.66 +0.28.0.94 +0. 13 F1 0. 81 +0.25,
TNF — o 7K 43513 0.98 +£0.17.2.38 +0.27 . 1.17 £ 0.21.2.27 +0.26 #l
2,66 £0.16, AL 7K 4% % 2 0.95 + 0.67,.20.73 + 1.63, 10.20 + 2.48,
15.69 +2. 411 16.31 +1.55, PIBK mRNA #8 %} 3 1k 7K SF 43 514 1.00 = 0. 08,
1.69 £0.15.1.90 0. 12.0. 98 £0. 1451 1. 78 £0. 13, Akt mRNA FH%t 3235 7K 4>
41,00 £0.09.1.56 0.22 . 1.85 £ 0.13.,0.87 +0.21 1 1.69 +0.31, Nrf2
mRNA AHX} 3235 7K 40502 1.00 £0.08.2.62 =0.16 3. 11 £0.28 1.37 +0.25
F11.03 £0. 14, SZU4H B4 br SR A HLAr, LY294002 4 K ML385 41 [ ih
B SR H R, ARIT¥ L ERHH SR #E X (P<0.05,P<0.01,
P<0.001,P<0.0001), &5t HiJ¥AJe 54 35 i ik 2D TR 755 1 KRG WL
S PR TR SRR SN R X L IR AR AR AP VR 9T AT S PI3K/ Akt/Nrf2
(ERcz il ZE PN
SRR T 2 KU 5O JILBH T TV TR 45405 s Wi AR R LA 3 — R/ 2R VG B/ %
T B2 AHOCHE T 2 58 % AU PR 15 A
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Abstract; Objective
kinase / protein kinase B / nuclear factor — erythroid 2 related factor 2

(PI3K/Akt/Nrf2 ) pathway in remifentanil postconditioning — induced

To investigate the role of the phosphatidyqinositol —3

protection against myocardial ischemia — reperfusion (IR) injury in rats.
Methods
injury ( MIRT) by left anterior descending coronary artery ligation.

Establishing a rat model of myocardial ischemia — reperfusion

Subsequently, the rats were randomly assigned to the following groups:
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control (only threading was performed without ligation) , model (ischemia was induced for 30 minutes followed by 30

minutes of reperfusion) , experimental (remifentanil was continuously infused by at a dose of 10 pg + kg™' + min~'

from 25 minutes of ischemia to 5 minutes before reperfusion), 1.Y294002 ( while receiving remifentanil intervention,
0.3 mg - kg™' LY294002 was administered ) , and ML385 ( while receiving remifentanil intervention, 30 mg + kg ™'
ML385 was administered ) . Serum levels of interleukin — 6 (IL - 6), IL — 1B and tumor necrosis factor — alpha
(TNF - o) were measured using enzyme — linked immunosorbent assay ( ELISA). Apoptosis index ( AT) of myocardial
cells in each group was detected by terminal deoxynucleotidyl transferase dUTP nick end labeling ( TUNEL). The
expression levels of phosphatidylinositol 3 — kinase ( PI3K) and protein kinase B ( Akt) were measured using
real — time quantitative polymerase chain reaction. Results
experimental, 1LY294002, and ML385 groups were as follows. Serum interleukin — 6 (IL - 6) were 0.76 £0. 15,
3.44 £0.35, 1.46 £0.37, 3.17 £0. 28 and 3.07 +0.18. IL - 1B were 0.34 £0.08, 1.18 =£0.21, 0.66 +0.28,
0.94 £0.13 and 0.81 = 0.25, respectively. Serum tumor necrosis factor — o« ( TNF — o) were 0.98 = 0.17,
2.38+0.27, 1.17 £0.21, 2.27 £0.26 and 2.66 +0. 16, respectively. Apoptosis index ( Al) were 0.95 +0. 67,
20.73 £1.63, 10.20 £2.48, 15.69 +£2.41 and 16.31 +1.55, respectively. PI3K mRNA relative expression level
were 1.00 £0.08, 1.69 +0.15, 1.90 £0.12, 0.98 +0.14 and 1.78 + 0. 13, respectively. Akt mRNA relative
expression level were 1.00 £0.09, 1.56 £0.22, 1.85 £0.13, 0.87 £0.21 and 1. 69 £ 0. 31, respectively. Nrf2
mRNA relative expression level were 1.00 £0.08, 2.62 £0.16, 3.11 £0.28, 1.37 £0.25 and 1.03 £ 0. 14,

respectively. Statistically significant differences were observed for all the above parameters when comparing the

The measured parameters for the control, model,

experimental group with the model group, and when comparing the L.Y294002 and ML385 groups with the experimental
group(P <0.05,P <0.01,P <0.001,P <0.0001). Conclusion
effect on myocardial IR injury by reducing IR - induced cardiomyocyte apoptosis and inflammatory response in rats, and
may be related to the PI3K / Akt / Nif2 signaling pathway.

Key words: remifentanil; myocardial ischemia — reperfusion injury; phosphatidylinositol 3 - kinase / protein kinase B

Remifentanil postconditioning exerts a protective

/ nuclear factor erythroid 2 — related factor 2 pathway; apoptosis; inflammatory

S WUREBE Y o K0 3 | SE T A< ™ L
A=A A RREA T BN, B O n] 3O L5
I AIBIT 2 F BT RI 20 5T 58 BH 28 e IR sl ik i) — F iy 7 7
¥ A8 A T il 2 O WL Sk I P 9 U B2 405 (myocardial
ischemia reperfusion injury, MIRI) , MIRI n] 55 ™ &
R0 E BERRE A AL LA B2 451, %of B 1) U 7 A AR
KRG o MIRT (9 BRI 2, W R R &R 2
5, HA5 2R 5 538 3% 00 2% 98 2 DIAH ¢, 1 rb il s 7k
JUURE 3 — Wi/ 36 B B/ T E2 RGN T 2
( phosphatidylinositol 3 — kinase / protein kinase B /
nuclear factor erythroid 2 - related factor 2, PI3K/Akt/
Nrf2 ) {5 538 i 45 52 S TE, AT A —Flogr iR 7 A
0 I A A I O T AR AE SR A MIRT A (g 47 mp A 4

S Fii 7 R JE i R L FH B A1 S A S B A 4
MR E

1 #R

¥ b SD KR, fRFTH (200 ~250) g, B
W13 ~15 8, T T EERREHW LR L. 3
YAz = VF ATIE S : SCXK (777) 2020 - 0001, 7 feff FH 7F
AN : SYXK (3%) 2020 - 0001, Ao T 2 ER
KRB B sh Py (e BEZE 00 & W A b vl (/R B S-
KYLL 2024 -0260) ,

ZmS5iRF AR T RKE, A 5L
1 mg, 4it 5. 10B09031, Ht E 3C 5 2
H20030197, M4 E & AAE 2500 A BR 53 4T 28 7 A2 75

R WP B R Je Xt MIRL A R AR (1 fr
PHER Y B DROIE S B A B AT
TR AR AR AH AL 4 A8 AT R . A3
B TER DT 3 25 A Ja AL B BC JJL MIRT 4 £ 44
BT REAS 5 56 S AL, WIHH PI3K/ Akt/Nef2 {5538
HEAE T S A JE TR S BTN M I T ML i £ L AT

1.Y294002 ( PI3K/ Akt Ji31) , #4445 % 10 mg, 4f
BE . >98% L5 :154447 - 36 — 6 ML385 Nrf2, #ik .
B2 5 mg, 4l >98% L5 :846557 - 71 -9, ¥Jh
ES Med Chem Express 7\ #) 4= 7%; Cham(Q) SYBR
Green I L 5% (€ & 2 A i 5% 2 52 W ( quantitative
real — time polymerase chain reaction, qPCR) IR V&,
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H VL5 R 5t v B A R BIR w2 7 5 LI T8I
[7] T_fif# ( creatine kinase — MB, CK - MB) ..[>» LG 5K
[ I ( cardiac troponin I, c¢Tnl) , [ 40 il 5 & - 1B
(interleukin — 18, IL - 18) . H4IE /& - 6 (interleu-
kin -6, IL —6) /98 R HE K F — o (tumor necrosis
factor — oo, TNF — o) [iff B¢ 50 55 W% B 52 36 ( enzyme
linked immunosorbent assay, ELISA ) #3255 &5, ¥ i
R BEIBRAE RO FRA R AR

ILEF CFX96 Touch S & it & & Wl 4% S
( polymerase chain reaction, PCR) ¥, 2£[H Bio — Rad
INTE PR s MultiskanT™M FC if#FRAY , 22 [E ThermoFisher
NSNS
2 KWHE
2.1 LEFHMEREEED

i EEH LR BRUEAR SR RT3 2 30 min, 5 K52
T 30 min A5 R T O LR PR TR AR i 45
2.2 FHHESHE"

PRI R BRI 5 21, #6208 H o X IR
M R AL FUER S BRI S, 25 T 5 AR
ERIK A - 25 FL AT R 5 30 min, S #4230 min,
THETEHT 5 min, 25 T 5 5 A4 B ER UK 5 26 4« B M
25 min F F P E AT 5 min FF 2L §F K fOUE
10 pg - kg™" - min ' Hi ¥ K J2 ;s LY294002 41: FE4 T
iy K Je W R B OBk i 4T 0.3 mg - kg™
LY294002 (¥ F 1% —FEA) . ML385 2 : 7E 45 7 Ji
SRS TR ) b A s T 4 30mg -« kg ™' MIL385,
2.3 IiE CK - MB #a ¢Tnl 7K FaME"™

FHETE 30 min i, 28 KRR SR 3 mL 3¢ A
Fie IS T R TEEE T, B0 5 R ] ELISA A5l i
F &3 kI CK — MB f ¢Tnl ¥JE
2.4 BELHEMNGAXROHEETR

T 30 min J5 , KR NGHE 5 Kz, e T 220
30°RfL, i 14 MHz H 5~ RH 4 B2 B 75 4R Sk 1Y i 7
OIS WAL HEAT SO 3 B R A, X B BT
RIS e 0 46 R B N 42 (left ventricular internal
dimension at systole, LVIDs) | 5.0 Z &F 7k K ] N 12
( left
LVIDd) . Z& 0> = &7 3k K W & 1 (left ventricular
end — diastolic volume, LVEDV) ZZ.0F I KA FH
(left ventricular end — systolic volume, LVESV ) Fl /&
15340 (left ventricular ejection fractions, LVEF) .
2.5 2,3,5 - S =FE I F M ( triphenyltetrazoli-
um chloride, TTC) £ EMEKXROAELER

FHETE 30 min J&, BRAFEHLIC 6 HOKEL, 17 30

ventricular internal dimension at Diastole,

BKTEA 2 mL 2 % (HSCEEE YR, T A R BRI 1 s A
WRALALFE . AR ME E VR R R, I NS AR AL
AT DI R 2 AR (B 1 ~2 mm J&2) o TTC
PRI 22 % URE BB T AR o f ] image] BRF X35
1 FH (infarct size, IS) F11E [ i FX (area at risk, AAR)
AT, LU IS (F AAR BYH 43 L6 (IS/AAR% ) PF-fr
i ML Y8

2.6 Fi#§HH F 8§55 ( transmission electron mi-
croscope, TEM ) M 22K R iYL B g4 g 2

DWIHZZE 2. 5% )% —ERT I E A 1 %0 SRR
JE  BERRZE IR R IS, T AR BN R K B3, B
B L D) IS IROS R R AR A W R e (4,
J& . F TEM( x4 000) N WSS AL O ILHS
2.7 ELISA #WEAXEETF IL - 6.IL — 1p,
TNF - a7k F

PR 30 min J5, BY IR PKAIM Y 2 mL, 7355
1fil 7% , eppendorf 45 ( Eppendorf tube, EP) 43 %% J5 T

—20 CHRAFE o W] ELISA A8 3250) 45 43 Sl A il
IL-6IL—1p J% TNF - a /K-,

2.8 FRmRELEREBEN SH dUTP 8ROKK
#712i% ( TdT - mediated dUTP nick — end labeling,
TUNEL) £ #; iUl /0 Il 48 22 28 A& )8 1= 45 %1 ( apoptotic
index, AI) "

TS AT R O R S 4% 3R W [
AIEALEE DI 3.5 pm JERYI R 450 & U AT
TUNEL A0 5 627 A W . AT = 1 B0
JULAR BEAZEL + BC LA A% S x 100% , SRAP-H51H
2.9 qPCR j£#i PI3K AKT #1 Nrf2 EE B RIE
kEe

FERETESS AT, BOR BLC WLEH 21, 4% Bk h) & 7
e BUS AL B A% 2 (ribonucleic acid, RNA) , qPCR
Kl PI3K AKT Nrf2 BEPH R BTG 0 o
3 itFEahiE

F SPSS 22. 0 AT e it o0 o 1T & BOR
DL s R, TR 2P MERTR S, X 22 4 R] 11 2 Sk
TR R Ty 220307 .2 2HIA] LU 22 4 1A) He A S I 7
BT BTN REAS ¢ K50

# R

1 FHKXRIMFE CK-MB Fa cTnl /K FHLL 3
Ejxh B e g, BRI AL SE s 4l Y CK - MB,

cTn [ ¥4+ (¥ P <0.0001) , 7 5% 5 21 4 241K

TR (4 P <0.01), 55054 4L, LY294002
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Hi) CK = MB.cIn I B ZF 5 (P <0.05,
P<0.0001), H fr ¢Tn [ 2 F K T B B 4
(P <0.0001) ,MIL385 41 ) CK — MB . cTn | 3 3%
FHE (P <0.05, P <0.0001 ), fH 473 2 2 Ik T 45 B 20
(P<0.05,P<0.0001), L3 1,
2 FHEKROBEBEERER

50 R LA, AR ZH | S 4 LY294002 41 Y
ML385 4 LVIDs .LVIDd ,LVEDV \LVESV 3 i 2 F}
&, LVEF JI) i 2 4% (P <0. 05, P <0.01,P <0.001,
P <0.0001) ;5840 % LVIDs .LVIDd .LVEDV LVESV
PR TR L] (P <0.01,P <0.0001) , LVEF Il & F
BERIZH (P < 0.0001 ) ; 1.Y294002 40 5 ML385 4H Hy
LVIDs LVIDd .LVEDV .LVESV & F-528a 41, 341 F
RIZH, LVEF (X F 250 4, & FRLAR 4] (P <0.05,
P <0.01,P <0.001,P <0.0001), .32,
3 FHEXROIERERIILER

HA KRB AAR YEGL 124 F 2R G4 E
SL(P>0.05) , PB4 21 (B 45 FLAM A SR AL AR R, HA w]
Ptk SRERIZE LA, Hp 4540 1S H i fil IS/AAR 1
FEAR (3 P <0.0001) .0 ULAE BE T8 FR B b ik /b 55
IS 4H P, LY294002 41 5 ML385 ZH.0 (LA ZE 3 [l 4™
F (¥ P <0.0001), 033,
4 BETOINBHMEHRYE

Xof BECEH O JUL AT B A0 % 0, 5 34 &), 0%, JLET 4
HEZ # 55 , ORL AR UG To Pt 1 o 5L RS 20 L 40 B A%

R2 FARKOHEE A AR R (2 £5)

Qeta o AR, i 55 WUET 2 i K, 2000 4 i iy 2R
VAR, L RO R IE UL P A . S G 2H L AT 4
HEZ BB 5, SObn M B 1 | JRy 0 U 7 i, OB A il

R1 A4 KR MLE LR 3 8 7] T 8§ MB ( creatine kinase
isoenzymes MB, CK — MB) FL.0s [JLL4S 2 191 ( cardiac troponin [,
cInl)HAE (2 +s)

Table 1 Comparison of the contents of creatine kinase isoenzymes
MB(CK —MB) and cardiac troponin [ (¢Tn [ ) in serum among

rats of each group (x £s)

Group n CK-MB(U-L™") ¢Tnl (ng » mL™")
Control 8 512.15+92.67 51.51 +6.08
Model 8 2986.73 +986. 63 **** 275 01 £13. [9*X***

Experimental 8 1 843.20 £235,48****AA 157 [] +8 J0****44
LY294002 8 2 348.69 +536.41% 208.60 +11. 184AAAAAAL
ML385 8 1989.10 +453, 3242 192.41 £9, 0AAAALALA

Control group: Without coronary artery ligation; Model group: Ligated at left
anterior descending (LAD) for 30 min and then recirculation; Experimental
group: Ischemia — reperfusion ( IR) model animals were achieved by
continuous infusion of remifentanil 10 g + kg™' + min~! from 25 min of
ischemia to the first 5 min of reperfusion; LY294002 group: LY294002
(dissolved in 1 % dimethyl sulphoxide, 0.3mg + kg™') was injected via
tail vein while administering remifentanil intervention; ML385 group:
ML385 (30 mg + kg~') was underwent by intraperitoneal injection at the
same time administering remifentanil intervention; Compared with control
group, **** P < 0.0001; Compared with model group, 4P < 0.05,
ALp<0.01, A444p £ 0.0001; Compared with experimental group,

4P <0.05, A#444P <0.0001.

Table 2 Comparison of cardiac ultrasound indexes in rats of each group (x +s)

Group n LVIDs(mm) LVIDd( mm) LVEDV(mL) LVESV(mlL) LVEF(% )

Control 8  5.09£0.22 3.51+0.18 0.83 +0. 05 0.18 +0. 01 78.84 +0.75

Model 8  5.89£0.45%** 6.01 £0,39**** 0.93 +£0.05** 0.54 £0. 03 **** 41.82 £3.03 % ***
Experimental 8  5.27 £0.2844  4.11 0. 16*AAAA 0.84 £0.0444 0.26 £0.03****A44l 68.88 +4. 16X **xAdAd
LY294002 8  5.48£0.41 5.86 £0. [§*¥¥**AALL (.87 £0, 044 0.33 £0. 04 ****AAAALL (] 0545 9p XXX ¥AAAAL
MIL385 8 5.39 +0. 32A 5.39 t0'32****AAAAA 0. 86 iO.O6A 0.31 to_Q:},****AAAAAA 63.21 16_07****AAAAA

Compared with control group, ** P <0.01,*** P <0.001, **** P <0. 0001 ; Compared with model group,4 P <0.05,44P <0.01,4444 P <0.0001;
Compared with experimental group, “P <0.05, 24P <0.01, #42P <0.001, 2222 P <0.0001.

R3 AUARBUCNUSEIE B LA (v £ 5)

Table 3 Comparison of myocardial infarction range in rats of each group (x s)

Group n AAR IS IS/AAR( % )

Control 8 0 0 0

Model 8 0.45 +0.02 0.18 +0.01 41.37 £2.73
Experimental 8 0.46 0. 02 0.11 £0.014444 23.87 +2. 114444
L.Y294002 8 0.46 +0.01 0.15£0.0144440004 32.94 £1,024AAALAAA
MIL385 8 0.46 +0. 01 0.14 0. 01 AAAALLAAN 30.67 1. 4] AAAALLLL

Compared with model group, 4444 P <0.0001 ; Compared with experimental group, “2%4% P <0. 0001.
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i1 w5 S U U E el =1 TN 1 O
W, LY294002 415 ML385 41 ILEF 4k HE 51 4 4%
B R R NIRRT NLTEAS IR SN I | i R
BEAY TS B 4 NS B A 4% 2H 0 L T &S A T
B,
5 JAREEFIL-6IL-1B.TNF -« iRERLL
L3y

X REL P g, B A, SE R 20 LY294002 4 5
ML385 41 IL -6 IL — 1B &% TNF — o 7K V-4 i
B (P<0.01,P<0.001,P<0.0001), sZu4l IL -6,
IL- 1B J TNF — o KPR T AL (P <0.001,
P <0.0001) ; LY294002 #q 5 ML385 4 it Kk BRI 75
IL-6IL - 1B % TINF — o KV i 2 & T 524
(P<0.05, P < 0.0001), {/5 i 2 ik T f& 5 4
(P<0.05,P<0.01), L34,
6 FAKXROINMAMATHENER

S IR b, BT A, SE G A1 LY294002 41 5
ML385 411 AL ¥4 Tt (3 P <0.0001) , S5HAY
2 A, S22\ LY294002 415 MI385 4 AL F&1IK
(P<0.001,P <0.0001), 5528040 H 4, LY294002
g5 MI385 411 Al ¥ 8 ZF & (P < 0.001,
P <0.0001), 325,

RS AR T HERCAD B HEE (2 £5,% )
Table 5 Comparison of apoptotic index( Al) in myocardial among

rats of each group (x s, % )

Group n Al

Control 8 0.95 +0. 67

Model 8 20.73 £1.63****
Experimental 8 10.20 +£2. 48 % ***AAAA
LY294002 8 15.69 £2. 4] ¥ * **AAAAAA
ML385 8 16.31 £ 1. 55****AAAAAAAL

Al; Apoptotic index; Compared with control group, **** P <0.0001;
Compared with model group, 444 P < 0.001, A444p < 0.0001;

Compared with experimental group, 2444 P <0. 0001.

7 FHKEOAL PI3BK Akt Nrf2 ) mRNA FiEH
2%

5% MR Lo, BRI 5 S BR ZH 1) PIBK Akt Fil
Nrf2 ) mRNA Fik/KF-3 BET i, B S0 0 4 8  m
FAERIL] (H) P <0.0001) ; LY294002 411 PI3K Akt
F Nrf2 1) mRNA 32 3K 7K P S48 T A5 AU 4 % S 55 40
(¥ P <0.0001) ; ML385 £ ) PI3K H1 Akt ftj mRNA
TR SRR RSB A LU, e it R 2E S
¥gege it E X (P >0.05) 1 Nrf2 i) mRNA Fik/K
AR TS AL e SC 84 (¥ P <0.0001) , WK 6,

F4 FHRNRMBE MR -6(IL-6)  HANMEA R - 1p (IL - 1) K MBI T o (TNF - o) K ) L&

(% +s,ng - mL™")

Table 4 Comparison of the contents of interleukin — 6 (IL —6) |interleukin — 13 (IL - 18) and tumor necrosis factor — a (TNF - «) in

serum among rats of each group (% +s, ng - mL™")

Group n IL-6 IL-1g TNF - o
Control 8 0.76 0. 15 0.34 0. 08 0.98 +0.17

Model 8 3.44 £0.35****x 118 £0. 21 ¥ *** 2.38 £0. 27 ****
Experimental 8 1.46 0. 37***AA4d 0.66 +0.28**444 1.17 £0.214444
1.Y294002 8 3.17 £0. 28 ¥ ¥ **ALLL 0.94 +£(. [3****Al 2.27 0. 26X ¥ **XALLLA
MIL385 8 3.07 iO.]S****AAAAA 0. 81 iO,ZS****AA 2.6610,]6****“AAAA

Compared with Control group, ** P <0.01, *** P <0.001, **** P <0. 0001 ; Compared with Model group, 4P <0.05, 44P <0.01, 444 P <0.001,
AL44 P <0.0001; Compared with Experimental group, &P <0.05, 22424P <0.001, 2444 P <0.0001.

Control

B 1 SAREC U ME A ( x4 000)
Figure 1

odel Experimental

T
LY294002

Changes of myocardial ultrastructure in rats of each group ( x4 000)
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R6  AARKCNIBEIRBLEE 3 - # (PIBK) KA B(Ak) AZ1 E2 A5G - 2 3l % (Nef2) #) mRNA koK 19 H gk

(x +5)

Table 6 Comparison of mRNA expression of phosphatidylinositol 3 — kinase ( PI3K) , protein kinase B( Akt) and nuclear factor erythroid

2 —related factor 2(Nrf2) in myocardial tissue among rats of each group(x +s)

Group n PBK Akt Nif2

Control 8 1.00 =0. 08 1.00 0. 09 1.00 =0. 08

Model 8 1.69 £0. 15**** 1.56 £0. 22 % *** 2.6220. [6****
Experimental 8 1.90 £0. 12AAX*** 1.85 £0. [3AAX**x* 3.11 £0. 28 A4 A xxx*
LY294002 8 0.98 +0. 14444404004 0.87 £0.21 44440002 1.37 £0. 2544440000
ML385 8 1.78 +0. 13 1.69 +0. 31 1.03 0. [4AAAALLAN

Compared with Control group, **** P <0.0001; Compared with Model group,*44 P <0.001, 4444 P <(.0001; Compared with Experimental group,

ALLAP £0.0001.

i

MIRI J&: AMI 28 Je e {R s ik A A TR 7 IG5 i i 3
UL S 475 [ P o7 S B/ A L 713 11| R R B 7
P ARARER T Bl FoAk BE SR e Ab PR 24 Ak B
K254 J Ab B 5 7 R DX —MERL, Fi 25 R e
VEFIRCR P, VR ) 0 A P 59 2 5 s ol 45
PESBEZ BH F I K. B A5 CIE SE 56 25 K e
JE AL B AT gt MIRIY 7 X258 A0 L4
HIVEFIPLEI I BRIFFE A B T REAR 2bE O LB B f8 35 K
TR H, MIRT J& — A5 44 1 9 B A BT 7
R 2 22 20, ¥ 0 A (reactive oxygen
species, ROS) ZHMEH T AAE | A W | ZbE A1) e i i
FOGE 2 A TR A JDUREZE SR 3
O WAL T # e B G HEVE AT . MIRT A LI By
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