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Improvement of the methods of establishing and
evaluating rat models of myocardial infarction

YANG Tao-tao, XIAO Ying, XI Sai-fei, MA Yi-chao, FANG Ming-sun, SHOU Qi-yang, PAN Yong-ming CHEN Min-li
(Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To optimize the method of establishing and evaluating rat models of myocardial infarction,
and improve the reliability and stability of the model. Methods The left descending coronary artery in male SD rats was
ligated to establish myocardial infarction model. Some important steps such as anesthesia, tracheal intubation, heat
insulation, operation technique and postoperative care were improved during the modeling, and the effect of different
anesthesia and different postperative days on myocardial infarction size was observed. Different staining methods were used
to evaluate the infarction size in the rat myocardial infarction model. Results By comparing the anesthesia time,
postoperative recovery and infarction size of each group during the process of myocardial infarction modeling, the sodium
pentobarbital was shown to be more appropriate anesthetic. Different days after ligation had no significant effect on the
modeling of myocardial infarction (P >0.05) ; but the myocardial ischemia area was significantly decreased with longer
postoperative duration (P <0.01). 2,3,5-triphenyl tetrazolium chloride (TTC) and Evans blue double staining clearly
visualized myocardial ischemia area and infarction area compared with TTC staining. Conclusions The optimized rat
models of myocardial infarction in this study improve the animal welfare, and the establishing and evaluating method is more
objective and accurate.
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Tab.1 The effect of different anesthesia (x +s)

Fiilheey Tk

2173 Groups
Dose Method

Bkt VR (s)  FFLETE] (min) W H A

B 222
Sodium pentobarbital
KA FEEEL Chloral hydrate

SFHEBEU Tsoflurane 1.5%

45 mg/Kg M s S Intraperitoneal injection 10

2 A Inhalation

300 mg/Kg MEHE ST Intraperitoneal injection 10

Number  Induction time Duration time  Next day survival
183 +26 143 +£37 9
101 £18 240 +£53 7
10 254 +35 26 +8 10

T - S e LK OO BRI 8 AL 1. 5% S SiUeiit A S AR , HL T AR AR LA 1% S JiUe iR A S-S BRI

Note: The rats of isoflurane group were placed inside the anesthesia box with 1. 5% isoflurane and oxygen mixed inhalation, and 1% isoflurane and

oxygen was used during the whole operation.
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LX) B 0 DX sl (AR X ) FET 0, DX I (e il AT A
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40 4
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20 =
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M\ &

TEALLL, FERE X)) |, £5 DX Sl 2t ) L S B e, DL &
3.4, B3 ILEE4,
2.4 &S AN B E) X 48 5T T AR BY B2 0
RS, KOH A6 B R BRBA B sE T iy 1
B0 RS IR W AT IR HE R, S 1 d.3 d,
7 d A, SR WL X 22 5 AN K, BiEE AR
Je B T) A B R A B s A B T 22 R (P >
0.05) , 1A B Co ALt it A5 65 DX 1T AR 0] B 45 A )5 st
] B A B S s/ SRS 1 d HAHEE,3 d AR
FRBI I & B X/ 22 0 ZE I /D (P < 0.05) , AR5 7 d
21 K B B DX/ 4 0 0 A B X/ 2 0 28 1 T &
FEMR(P <0.01) , WLE s K6, K5 W4,

Sodium pentobarbital

V'/Zd Chloral hydrate

m Isoflurane

i

178

ISILV

05 S EE A L, PP <0.05," P <0.01,

[ 2

AT JRR IS 245 %65 A B JIURE B 31 FL 2 )

Note: Compared with the isoflurane group, *P <0.05,*P <0.01.

Fig. 2 Effect of different anesthesia methods on rat myocardial infarct size
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TTC staining

Double staining

.5 TTC e b, P <0.05,"P <0.01,
B4 AFE G Tt I RO WL i FIA 2 e 5 i

Note: Compared with the TTC staining group,*P <0.05,#P <0.01.

Fig. 4 Effect of different staining on the rat myocardial AAR and IS
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Note: Compared with the 1 d postoperation group; *P <0.05,* P <0.01.
Fig. 6 Effect of different days post-operation on rat myocardial area-at-risk and infarct size
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