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WE: BR W EEEGNEOS SO IUS A F G (MIRD (5 fEH . FiE 30 K4 Sprague Daw-
ley R ERBEHLSY 0 B L BB P (L/R) R0 IR 2 . 3% PR 2H K BRUIEE Js T 0 3 B 1 9 40 mg - kg ™' 5 H 1K,
416 d,55 7 KEHIKBA RS IKETFE S U/R B T/R 21 K SRS I i 5 25 A B K, A S B0 1 ) o B 4
,H’ié R BRI s 1 5 A it AR R K R B /R AR 30 S 45 A KBRS HLAT 45 FL 30 min P {E 120 min J2 -3 vE
180 min IT F:15¢.00 HEL I 5 375 55 R S8 A58 R4 A B0 UL R P At 4 5 S 2 S - B IR S IO A R RO LA 4 Na ™ -
K™ -Z8i i 4F (ATP) fiff ol WWAY mRNA %35, R SxTEA e, wEHM VR 4K FLO H K ST BiAE45+L 30 min,
B PV 120 min  J5 10 PR TE 180 min B35 H BB M P BACAE . BEREA R SO0 HEL A ST (B4 I i) i 3 8 I F /R
H(P<0.05), BEAHM /R AKRECIEBMEEHIZIN, HEA KB OB ZIRERT VR 4; 8 KAK
UL Na® -K ™ -ATP [iff ol WP &! mRNA F587KF B3I F X IRL4L(P <0.01) (HEF VR A1(P<0.05), £it #HK
ST AL R AT Ak % KBRSt MIRT, {37 K B0 DR .
KR TSR UL ; SO WL I A 5 R
hESHEE. RI72 SCHFRERD: A XEHS: 1004-7239(2016) 10-0856-04

Protective effect of Astragalus injection preconditioning on acute myocardial ischemia-reperfusion in-
jury in rats

GAO Jun-hua'*,QIAN Zhi-bin'

(1. Department of Functional Lab ,Xinxiang Medical University , Xinxiang 453003 , Henan Province , China ;2. Henan Polytechnic
University Hospital , Jiaozuo 454000, Henan Province , China)

Abstract: Objective To study the protective effect of Astragalus injection preconditioning on the acute myocardial is-
chemia-reperfusion injury( MIRIT) in rats. Methods Thirty adult Sprague Dawley rats were radomly divided into Astragalus
group , ischemia-reperfusion ( I/R ) group and control group. The rats in Astragalus group were given Astragalus injection
40 mg - kg™ - d”' by intraperitoneal injection for 6 days;and the rats in I/R group and control group were given normal sa-
line 40 mg - kg™ + d™" by intraperitoneal injection for 6 days. On the 7" day, the acute MIRI models of rats in Astragalus
group and MIRI group were made by ligaturing and revascularizing the left anterior descending artery. There was no operation
for the rats in control group. The II leads electrocardiogram( ECG) of the rats were recorded before ischemia and ischemia for
30,120,180 min. The ultrastructure of cardiac muscle were observed by transmission electron microscope. The expression of
Na® -K* -adenosine triphosphatase ( ATP) ase-al mRNA was detected by reverse transcription-polymerase chain reaction. Re-
sults Compared with the control group,the ST in ECG of rats in Astragalus group and MIRI group showed ischemic changes at
the time points of the ligation for 30 minutes , ischemia-reperfusion for 120 and 180 minutes. The ST value of rats in Asiragalus
group was significantly lower than that in MIRT group at the each time point( P <0.05). The ultrastructure of cardiac muscle of
rats in Astragalus group and MIRI group had injury,which in Astragalus group were better than that in MIRI group. The mRNA
level of Na™-K ™ -ATPase gene-al subunit in Astragalus group was significantly lower than that in control group(P <0.01),
which was significantly higher than that in MIRI group( P <0.05). Conclusion Asiragalus injection preconditioning can alle-
viate acute MIRI and protect cardiac function of rats.
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FELE R 25 AL BB ST MIRL 51 05 (2 57 Bl
il B4 B, S G T B B R I R
P S A RO AT SR PR AR LA
SORETNRERIZBNAEAE o TR, AS R 5 o P 0 1
TSI AT O AL B2 Wy, SR 8 6 T SO0 2tk
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1 #MR57FE

1.1 ZH¥Es5E 30 23 H IR HEMERE Sprague
Dawley B, IR (220 £23) g, 1 3R 2y 58
5 sh) .t (B AT IES - SCXK #2:-2013-0002 ) .
KPR, e, BRI, & WM SR 5
R L 43 g S 1fi) FE-94E 73 (ischemia-reperfusion, I/R) £,
L RO IR, B 10 H

1.2 FEMHFERIRF  -80 CEfRiR kA ( HA
Sanyo A\ ) ) , A 5% )V ( polymerase chain reac-
tion, PCR) { ( S€[& Pekin-Elmer 23w ) , kil /5 8 25
UL H-7500 5 PERE H 37 HL 35 SR8 ( H S Hita-
chi A7) , BL-420 15 5 R B AL 31 2 ¢ (R 4%
WA RA ), Alpha BER AR Z2 58 (3£ Pro-
teinSimple A 7)) o B ETESTK (43 10 mg/10 mL,
245k 213020999, 41 K EH 25 LA R
100 g - L™UKA SR ( L 2smib TAMRA ), B
H B Trizol & RNA $2Ha51] (3¢ [ Gibeo 2AH]) ,
A7 NEE TOK Sl (R R K A# ) )
PCR 307 & (AEBRIR — £ (3£ Invitrogen 3] ) o

1.3 7%

1.3.1 Zh¥ERaiaE HEA KR TTFARAT6 d
FF ML e S 8 FETE SV 40 mg - kg ™' AR H 1K,
6 d; /R A A B KB TFAHG 6 d I 4G I T
SRR AR K

1.3.2 hiEEIENT W4 VR 4K R7EE

JETE TGS 7 R A 2tk MIRT LY &, Tk an
T RBAE &K 16 h, 100 g - L7 K 45 S
10 mlL + kg™ MEIEEVE STRREE, 0 EML B € T9080 &
b RN R AIL , S R R B — eI
DU S i BL-420 EW){5 5 R SR AL BE AR
FCR AR I RHOO R E . FARR S EHRE RN
V1T Bk, 73 B IUZ , 255 3.4 Bl 5T T M frs , 2%
O e, 3 2 e AR Bl K TR S, AE A2 B R &
2 mm 4b%F 1T ARZ . WL FLAL O LAY B A
I IO R AL, 53U R R AR O LS s A v, 42

ANEEFLIALAE %) 100 3t BELBT , o LRI, T1 S5 K0 H 1]
ST Bttty , it — DRSO LR ML o L4845 L0 Lk
MAFFEE 45 min J5 il 25 FLE, RS20 LI ¥ 1
OB EAR L GO B ST BT R 173, s ik
MG WU E RS2 o 420 22 s 3 ) Js 0 AR
O FS T ) T e R D RE RS2 MR, TSR 25 R
BIZEEG I E JILAFIE R, M. #5180 min,
Rt BERREE AR SE B o o B K B 22 etk
BINKATEE A 3 FRAAAZEFL, AS 18 B0 USRI, Hosk
ST PRV B4R VR KR, D RIF R A A
KREWLOHE, TrAbsEsh Y fa , s O, KB
AR B/ R AR ML, 953 2 Gy, 1 4 T35 56 v B W
ZEO VAN ) R A, o5 1y TR IC UL Na ™ -
K" -=7#5 ¥ (adenosine triphosphatase , ATP) fiff ol iV,
FEAY mRNA 7K,

1.3.3 EStRENRCNERABHMED O
HUH RT3 88 25 % I FE [ & J5 , 4 °C T H 1]
FIVE P BOEE, FEHT 10 g - L7 U AL HkFE4 °C
TEE 3 b, FEGTE 4 C TR AETU L 50% |
70% 90% £ B4 10 min, FEHK KR A A TR 73 £k
90% L1 + AT 5355 90% N TR AWK 10 min, {4 FH
5380 90% PR 10 min, R FHA % 100% PR 15 min
JBK o K 58 IS FH B 368 00 U0 st i e, P AT A
FRET NS R AN HEA T W e 1 )5, B AT EAT 3 5 W
IS ARSI R R S0 HT o

1.3.4 Al Na*-K*-ATP 5 ol TE ) mRNA &
B B0 1 g O LA 2R HCE RNA, $2 B

RNA 28R 35 1 3 A A A g/ Asgy LUAELTET. 83 ~
195,75 & RNA FEAR Gl I 20K, dhAT ik — 925 .
&l RNA [ 55 i eDNA JE 3547 PCR, R =) 28
TR P VK (0 R AL B 23 A R GEX 7 ) 2 AT K
BEFAH, NS RO B R T il 1 I %0 1 ( glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH ) , Jz Jij 5%
PHR: (D) 515 M B 0 7 B EE: W2 518
GAPDH X i 487 bp, IE 1] 5 4 & 5'-ACCCCAAC-
CCTTGGCATGAC-3', Jz [n] 5| ¥ & 5'-TCCAACGTC-
CAGTTGCTTCA-3";Na™-K* -ATP Jiff ol , &% 297 bp,
Em 5 YR 5'-AGGGACGCCTTTCAGAATGCCT-3",
F I 5|4 & 5'-TAACGATGATGACCTTAATGGA-3',
(2) NLR £ 10 x BEREL 52 wh il 5w, MgCl,
(25 mmol + L™") 3 pL, B4R R (10 mmol - L™")
1L, E57314(50 pmol) 1 L, F191(50 pmol)
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1 uL, cDNA #i#z 2 ul, TagDNA 2 4 i (5 x
10°U - L7')0.5 pL, K £8 T AME 50 pL,
(3) Wi 44 :95 °C .5 min,95 °C .30 5,55 °C 30 s,
72 °C 50 5,72 °C .5 min, 330 PMEH

1.4 Sits4b3E BT SPSS 17. 0 R AT 43t
SEALTR OB AR £ bRIERE (% x5) FR, R
PUSEREA ¢ KB, SRR R LR X R, P <
0.05 J 22 RA Gt

2 #R

2.1 BAXROBEZTWN SPRE L. 4L
FARBOHE BRSO/ ST BRIER ., 453l
30 min B}, /R 4L A18EATR UL ST B B4R, T
Wk, Pl 2t O WLk i, {2 2 1K ST (H2E 57
TG 243 X (1 =3.054,P >0.05) ; FF#E 1 120 min
B2 2l KRR B Ea Y ST Bedy ik H B
KEST H/MNF VR 4 (1 =14.162,P <0.01) ; Fiji
1 180 min 5,2 20 K _E3R 1Y ST B FHR E46, B

T L S —

AL B /R 415 C 0 R4,

E1 3AXROMMAMBREN(EHETFRREIE, x8000)

ST fE 1 T454L 30 min I, 2R KRB ST fH/N T I/
R #4(1=10.265,P <0.01) ; X B K FL HL AT 7E 4
ANIFTR] AR IE

®1 3HEKRFOEEST EILK

Tab.1 Comparison of ST value of electrocardiogram of
rats among the three groups (xxs)
ST {§/mV

A IR ) P . T .
ZEH R 254030 min - FEHEE 120 min - P 180 min

XHRZ4L 10 0.51+0.17 0.53+0.16 0.53+0.17 0.52+0.18

/R4l 10 0.50+0.21 3.47 £0.51*  3.27 £0.49* 4.26 +0.48"

YL 10 0.512£0.25 3.56+0.33°  2.18+0.42*  3.62+0.55*

U XA RSP <0.015 5 /R 4l A P <0.05,

2.2 FAXBONAMBREGHE ZHRILK L,
Xof REZH K B FLARE Tl 4 48 52 i, o JUL A D B SR A4
£y NS SR TR NS SR )RR TR e = VA L N
SO JULZR B JEK , 2o AR JIE Tt 22, Uil T L B 2K, 59
A W IEURURL B 2 0 5 v R AH R B JUL A L e i
LMLV v 50 Ul I ik 38 43 S o 3, W i R 45
%,

IS RIS N

Fig.1 Ultrastructure of cardiac muscle cells of rats in the three groups( transmission electron microscope, x8 000)

2.3 ZFAKBROMAL Na*-K"-ATP i ol TE
mRNA Rixbbaz 4R ILIE 2, R R RLG L

Na*-K*-ATP fiff ol W3 mRNA 357K (0. 092 +
0.017) BT /R 41(0.056 0.004) (: =8. 182,
P<0.05), B EHM /R AR LML Na®-K*-ATP
fitf ol 7 HE mRNA 335 7K 7 2 i 35 I T X B4

(0.204 +0.011) (¢ =14.524 19.219,P <0.01) ,,
M A B C

487bp

329 bp

M:100 bp DNA ladders; A . % B4 ; B 3 4 ;C. /R 4.,
B2 KBOMAL Na*-K*-ATP ff ol TLE mRNA Rik
Fig.2 Expression of mRNA of Na*-K*-ATPase gene-al

subunit in muscular tissues of rats

3 g

MIRT 245 Co LRI i 0 /8 520 o UL 8 98 3
PRI TG0 LTI BE T B8 ) 7 95 B AL R . MR 2 Il
PREOIA 20k C WU PE £ 35 I 28 388 21 F) £ T B
XG4 5000 VR BEMEY , BI5 VR
R AL RN T 367 $65 it X A OB TR T A T

A P P2 ST W0 U ) R 1 F BT e, O i BT
AFFEAE T D BERLL ILEEAE 1L o ARBFT 45 3
R, 45FL 30 min B, /R ZH R0 B 1 2 R B0 HL K]
ST Bt L4a, T PR, $/n /R BEA SR il sy, (A 2
HARRSTEER LI X, P 120 min
F1180 min B, # K40 K ST ¥ 8% /N T /R
A 5 B U LR AL 7 668 00 ol ) 80 6 1 S B0 B D e
S 16T WL 5L 5 , (EL BB A8 98 A ke 1L s P9 3 X6 o0
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WUV E R, S5 SCmR [ 7-8 ] i —3. AWk
1B, I/R BRI ERC WL 40 B 4544, i JH 2 X ok A
R4 i PAY IS0 ) B e D B Ay 1 AR S 4G AR
R, HL T B T B R A R RO UL i 2
KR LEA I FE BE 2 T /R AR B LA, U
P A SO0 o A AT sk O UL /R R B UL
A o O LA R b2 g ATP 5% 4% S ml {10 L
2 ) HLAR RE AR AT Na ™ -K " -ATP """ Na*-K " -
ATP i ol WEEEAE RS0 . PRI, A RS8R I T K
FUL LA ST Na ™ -K " -ATP fff ol 7 3% mRNA 7K,
AR, WA R B0 UL Na ™ -K ™ -ATP fiff ol WF
J mRNA ZKCOF B35 T /R 45 55 8 5 V5
3 MIRT o0 FhL AL LA O 4405 440 ] 504
fit Na*-K* -ATP Jiff ol P& mRNA 3364 %,

AHFFE A IR T B S VR T AL B X R B MIRT
ke 3 1 L E LRI SR AN A 1E LR Y
AR A 5T B EE TR SO0 MIRT 9 £ 37 #1L
il , A AH &I I B U6 B HE A9 JE A A o

B E k.
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