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FEHERE Sprague Dawley K BUREHL A Fy % FEZHF1 2 .4 6.8 .10 mg - kg '1SO 41, &4 7 H, 2.4.6.8.10 mg - kg™ 'ISO £
KESP R IR 2 4 6,810 mg - kg™ 1SO B Ak 10 mL TAEIRGHATHE A T 5T, %ok BR ALK B T [l AR AR B R /K e 1
SFEH 1R EST A B HTSE 15 min K55 8 RBRIE K FURRE 5 W 45 2H R B v T 5 ML JES T S A T A 55 2 KO
i B 2 AR I 5 2 A BRI LR 8B ( CK) LR W Bt ] Ll ( CK-MB) (FLER I 0BG (LDH) (R[] & = IR =A K55 7
il (AST) il a3 T BRI ACRE ( a-HBDH) 7KSF-, LA B0 7 K BRCo LI o M DR SR A B 5 B A 0 20 LR 8RR #8102
AMG-HLL e, R Tmage T EUGSTHTER 200 O LB MRS X RN 43 L. Z55R 18O JE IS 7 K X R R
B HLERIIEH ,2 46,8 .10 mg - kg™ 1SO 41K KL B E Al LGy LR P28 o 2 4 mg « kg ™' 1SO 41K Flts %
EFXTHR4L(P <0.05),8 .10 mg - kg "' 1SO 4 UL R AL F X HRZL (P <0.05) ;6 mg - kg '1SO 41 K B0 R 5% B 41
PO S EGE 2 R L (P >0.05) ;1,4 mg « kg ™'1SO LR Ok, Fob i ST BER S #1a) E4a , B RE
P Q . SXTIRLL %S, 4.6.8.10 mg - kg 1SO £k FLIfiL % AST.LDH, o-HBDH & % 7} & (P <0.05),2.4 6.8,
10 mg - kg™' ISO £ A BRufi% CK .CK-MB 2 T4 (P <0.05) ., 52 mg - kg 'ISO £ 1% ,4 .6 .8 .10 mg - kg ™' 1SO 4]
KBS AST,CK ,CK-MB 2 7} (P <0.05),6.8.10 mg - kg "' I1SO 4{ K f 11 7% LDH & & F+ & (P <0.05),8,
10 mg + kg~ '1SO 21 K R o-HBDH B3 FF#5 (P <0.05) . 454 mg - kg '1SO 41Hu%, 6.8 mg + kg™ '1SO £ K RMLIE
CK B EFH (P <0.05),8 mg « kg™ 1SO 41 K fIfi i CK-MB & 3 F+ & (P <0.05), 56 mg - kg™'1SO 41 b4,
10 mg - kg™ '1SO K RUMIE CK B FFAL(P <0.05) ,8 mg - kg™' 15O 41K FUfL i CK-MB % E T+ (P <0.05), 5
8 mg « kg 'ISO 4 Lb4%, 10 mg - kg '1SO 41 K fUML 7 CK CK-MB & F#{% (P <0.05) . L L S B 2R 245 51 B
15O AS[a] 751 £ 21 A BRH HE B0 2 0L 400 M dok 1ff 3K 6, 4 .68 .10 mg - kg ™' 1SO 41 K B WL 6k i, A 38 IX. 1 ALY K T
2 mg - kg 'ISO (P <0.05) , AR MW L 22 R G (P >0.05) . &8 AR 1SO JE it mT
K BC LB M SR FEEAR 57, (H 4 myg + kg ™" 1SO JE fias T S5 ) 46O LI o Ak TR B K BB TR (1 8 SR e A
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Optimum concentration of isoprenaline hydrochloride in establishing the rat model of myocardial
ischemic necrosis
WANG Yi-ru', CAI Xin-hua®
(1. Department of Gynecological Oncology, Guangxi Medical University Affiliated Tumor Hospital, Key Laboratory for Early
Prevention and Treatment of Endemic High Incidence of Tumor, Ministry of Education, Nanning 530000, Guangxi Province,
China ;2. Department of Histology and Embryology ,School of Basic Medical Sciences, Xinxiang Medical University , Xinxiang
453003, Henan Province , China)

Abstract: Objective To explore the optimum drug concentration of isoprenaline hydrochloride (ISO) in establishing
the rat model of myocardial ischemic necrosis. Methods Forty-two healthy male Sprague Dawley rats were randomly divided
into control group and 2,4,6,8 and 10 mg + kg ™' ISO group, with 7 rats in each group. The rats in 2,4,6,8,10 mg - kg ™' I1SO

group were intraperitoneally injected with 10 mL working fluid which was compounded according to the dose of 2,4,6,8 and
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10 mg - kg ™' ISO respectively. The rats in the control group were given the same volume of saline by intraperitoneal injection,
once a day for 7 days. The electrocardiogram ( ECG) of rats in each group was monitored at 15 minutes after intraperitoneal
injection and before sampling. On the 2" day after intraperitoneal injection ,the ventricular blood of rats was taken by opening
the chest and the levels of creatine kinase ( CK), creatine kinase isoenzyme ( CK-MB), lactate dehydrogenase ( LDH) ,
aspartate aminotransferase ( AST) and a-hydroxybutyrate dehydrogenase (a-HBDH) were detected to help determining the
degree of myocardial ischemic necrosis of rats. Myocardial tissue sections were prepared and stained with hematoxylin-eosin.
The percentage of myocardial ischemic necrosis area was analyzed by Image J image analysis software. Results The ECG of
the rats in the control group was normal ,and the changes of myocardial ischemia were observed in the 2,4,6,8,10 mg - kg™
ISO group. The hear rates of rats in 2,4 mg + kg ™' ISO group were higher than those in the control group( P <0.05) ,while the
heart rate of rats in 8 ,10 mg - kg ™' ISO group were lower than that in the control group( P <0.05) ; there was no statistic
difference in the heart rate of rats between the 6 mg + kg ™' ISO group and the control group (P >0.05). The heart rate of rats
in 4 mg - kg™' 1SO group increased, and the ST segment of ECG showed arch-back upward elevation, and the pathological Q
wave appeared. Compared with the control group, the serum level of AST LDH a-HBDH of rats in the 4,6,8,10 mg + kg™’
ISO group increased significantly (P <0.05) ;the serum levels of CK and CK-MB of rats in the 2,4, 6, 8,10 mg + kg™' 1SO
group increased significantly (P <0.05). Compared with the 2 mg + kg ™' ISO group, the serum levels of AST .CK ,CK-MB of
rats in the 4,6,8,10 mg + kg™' ISO group increased significantly (P <0.05) ; the serum level of LDH of rats in the 6, 8,
10 mg - kg ™' ISO group increased significantly (P <0.05) ; the serum level of a-HBDH of rats in the 8,10 mg - kg™' ISO
group increased significantly (P <0.05) . Compared with the 4 mg + kg™' ISO group, the serum level of CK of rats in the 6,
8 mg + kg™ ISO group increased significantly (P <0.05) ; the serum level of CK-MB of rats in the 8 mg + kg™' ISO group
increased significantly (P < 0. 05). Compared with the 6 mg - kg™' 1SO group, the serum level of CK of rats in the
10 mg « kg ™' ISO group decreased significantly (P <0.05) ;the serum level of CK-MB of rats in the 8 mg - kg ™' 1SO group
increased significantly (P <0.05). Compared with the 8 mg - kg ™' 1SO group, the serum level of CK ,CK-MB of rats in the
10 mg - kg 'ISO group decreased significantly( P <0.05) . Histopathological observation of myocardium showed that ischemic
necrosis of ventricular myocytes occurred in rats of different doses of ISO. The area of myocardial ischemic necrosis of rats in
the 4,6,8,10 mg - kg ™' ISO group was larger than that in the 2 mg + kg ™' 1SO group (P <0.05) ; there was no significant
difference in the area of myocardial ischemic necrosis of rats between the other groups (P >0.05). Conclusions Different
doses of ISO can lead to myocardial ischemia and necrosis injury in rats,and 4 mg + kg ™' ISO is the best dose in establishing
the rat model of myocardial ischemic necrosis.
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TS T RO HRA KB E R IER (B 1A)
2.4.6.8.10 mg - kg '1SO 20 K .o & 2 AT I, ST
B WA Laae P U R UM (T
ANTF RO A I AR i SR LI S50 L
B R (B 1B ~ B 1E) . HH1,1S0 4 mg - kg™
R R R, FL L R ST Br 2 5 8 ) B4R
SEEPE Q P B (& 1C), XFHEZH Je 2.4.6.8,
10 mg « kg™ 18O 41 K L & 43 5l g (394. 0 =
7.5) (403.4 +£30.2) . (425.6 +16.4) . (389.8 =+
13.9) .(390.7 £27.5) ((391.5 £22.4) ¥k + min""',
2.4 mg + kg™ 1SO 4 K B0 % T X R4, 8,
10 mg - kgfl ISO 2 K FUCRAC T X IR, 2 53
Giit2# @ (P <0.05) ;6 mg « kg™' 1SO 4 KL
RGN IR A2 T RS 2E R L (P >0.05)
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B1 ISOESHE7XRAKROBERH

Fig.1 ECG of rats induced by isoproterenol for seven days
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L ERAGEE (P <0.05), 54 mg - kg
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1SO 4 H.#5,6 .8 mg - kg ™' 1SO 4Kk R 3E CK &%
F+i5,8 mg - kg™' IS0 41 K UL i CK-MB i 3% Ft
B ERAGEIFE X (P<0.05), 56 mg- kg™
1SO 2 Hb#%,10 mg - kg ™' 1SO 41 K B3 CK i %

F#A%,8 mg -+ kg™ ISO 41 K Bl iM% CK-MB & % Jt
B ERAGIFE X (P<0.05), 58 mg - kg™
1SO 4 He %%, 10 mg - kg '1SO 41 B IfL 7% CK ., CK-
MB & AR, Z 5 A ST 2#E L (P <0.05)

%1 64XRIMiE CK.CK-MB,LDH AST #1 a-HBDH #3557k F

Tab.1 Comparison of the levels of serum CK,CK-MB,LDH,AST and a-HBDH of rats among the six groups (xxs)
415 n AST/(U-L7Y) LDH/(U - LY CK/(U-LY) CK-MB/(U - L~ a-HBDH/(U - L)
XTHAAL 7 766.3 +294.5 712.5+199.6 1133.22427.4 313.6 £110.3 275.9 £102.6

2 mg - kg ~'ISO 41 7 788.5 £275.1 788.8 £275.5 1485.3 £465.1° 370.5 £98.4° 332.6 +95.4

4 mg - kg ~'ISO 41 7 1642.7 £522.6% 1560.3 £513.3° 4370.5 £731.5% 1560.3 £475.6% 703.2 £180.3°

6 mg - kg ~'1S0 4] 7 1 870.9 +589.2% 1769.1+589.4% 5427.6£1026.2°  2228.1£480.0% 788.3 +133.7*

8 mg - kg ~'1S0 41 7 2 117.4 £665.3% 2123.4 £570.2% 5430.2 £997. 8% 3.095.4 130,20 1014.7 +195.9%

10 mg - kg ~'1S0 41 7 1 870.1 +503.4% 1693.5£522.5% 4589.4 +1235.3™  1769.5 +408.3 817.1+199.1%

e XA AP <0. 0555 2 mg - kg ' IS0 4 L 4"P <0.05; 5 4 mg - kg "' 1SO 41 LL#5°P <0.05; ;5 6 mg - kg ' 1O 4 [L 4P <

0.05;5 8 mg - kg '1SO ZH L4 P <0.05,

2.3 FAEFEZEISO AARONEARFBEFERA
LEHLILE 2, AN FE 1SO 41k B 0 30 25 JU L4 i
BRIMIRFE , AP X B A IO IR LZ , 3R
BIRTEC VAR MO AT 25, R B IR 2T 4E 2 M I 7% 2
IFEIX PRFE X AT 5 Jey kbR B 4 i s AR RS XL
ARG, L2 2L, 2.4.6.8.,10 mg - kg™ 'ISO

ZH R BRC LR I SR DTG AR ET 0 e 0531 o (2. 54 =
0.09)% . (11. 42 +2.15)% . (7. 58 + 1. 47)% .
(11.43£1.36)% . (9. 00 + 2. 24)%, 4.6, 8,
10 mg - kg™ '1SO £ A B0 WL i ¥R 5E X 167 ALK
2 mg - kg IS0 41, ZRAGFIFE (P <0.05) ;3
AR LR R ge i #2 L (P >0.05)

A KHIRZE;B:2 mg - kg ~'ISO 41;C:4 mg - kg "' 1SO 41;D:6 mg - kg "' 1SO 41;E:8 mg « kg "'1SO £ ;F:10 mg - kg ~'1S0 £, “ A7 /RELIIIFIEX ,

2 ISO SRR OANERIERIERIEFRI(HE 3, x40)

Fig.2 Pathological manifestation of myocardial ischemic necrosis induced by isoproterenol in rats (HE staining, x40)
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Ve B 1K R e P D g R A, Ho 2 4 mg - kg
1SO £H K Bt R i T X HR 4,8 .10 mg - kg ™' 1SO 24
RO FAL T X HRAL, 6 mg - kg™ 1SO 41K 03
5% IRAL b 22 R R G E B G S A AR R
FL 5] I ST Bk A% ) L4608 P k5 R JE[R]
WIBR T P /N T RO BB A i KA 3 AL i %
RE” BRI A0 JIL B A R, 4R R KRR LB o
SRBEAERIG L 2] 5 1M 4 mg - kg ™' 1SO 41K B0
e, HHLO A ST Br 2 5 35 1 Bda e G ELE Q
WL DA R S5 R R 4 mg - kg™ ISO XK D
e TN N 5l e =11y O 4177 N W a1 P | 7 s
Y%t T A O LB I PE SR PE A B R B, &
FE S B ST R, 180 i 35 K BLIML T CK A0
LDH 4 5 %7} . CK .CK-MB .LDH ,AST J&% F
(I O PR AR, 20 WLZ BT, O LA 2L CK
CK-MB LDH |AST ¢ > JJL4H i 55 5 R J5C A I, 1
T8O LB 7K ST S BN [ A B v, 0140 D UL 47
A TN E. ARSI ER, 78 10 i
S, x4 4,4 .6.8.,10 mg - kg™ 1SO 41k
R JE AST.LDH, a-HBDH I ZE F55,2.4.6.8.
10 mg - kg ™' 1SO 41 K F 1ML 7% CK,CK-MB & 3 F+
55352 mg - kg '1SO 41 Hb4r,4.6.8.10 mg - kg™
1SO ZH K B I3 AST.CK,CK-MB & 2 F} 2,68,
10 mg - kg '1SO #1 K B If. 7% LDH & 2 7 75, 8.
10 mg - kg "'ISO £ K [l UM% o-HBDH & & T ;5
4 mg - kg 7'1SO 41 1 #%¢,6.8 mg - kg ™' 1SO 20 K Kl
T CK B E TR ,8 mg - kg ™' 18O 41K fUfiL 7% CK-MB
BETE; 5 6 mg - kg '1S0 4 L%, 10 mg - kg™
IS0 41K FRUMLTE CK B E AR, 8 mg - kg™ IS0 41K
1% CK-MB % 2 T &5 5 8 mg - kg ™' ISO 41 L %%,
10 mg - kg "'I1SO £ K fLIfL 3% CK,CK-MB &2 [
AR CL 28 1O ULt I PR SR BT TR A B O LA 21
T2, T LB IO SR BE I T R . AR5
gE I g R AR 1SO 2K BR8 H BLO = HLAN IR
¥E,4 6 .8.10 mg - kg ~'1SO ZH A LU LB LR FE X T
FRI KT 2 mg - kg '1SO 20, HLA2H 1) 5 75 LL 45 22 53
TeGiiTE7E X, fH 4 mg - kg™ 1SO 41K L0 H & 2 3
SR B PSR AE FE R, ELVE S AR
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