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An improved method for establishing a rat model of myocardial
ischemia-reperfusion injury

WANG Pingan, YANG Kewei, WANG Jing, JTAO Cheng”
(Wuhan Myhalic Biotechnology Co., Ltd., Wuhan 430206, China)

[ Abstract ] Objective ~ Comprehensive evaluation of an improved method of inducing myocardial ischemia-
reperfusion injury (MIRI) in rats. Methods Forty-five SD rats were randomly divided into three groups: fast operation
group, conventional thoracotomy group, and improved group (n=15 in each group). Rat models of MIRI were established
by rapid operation, routine thoracotomy, and the improved method , respectively. TTC+Evans blue staining was used to
observe rat hearts. The degree of injury was analyzed and compared regarding three aspects: success rate of modeling,
survival rate of rats, and myocardial injury. Results Compared with the fast operation group and conventional thoracotomy
group, the success rate and survival rate with the improved method were improved, and the area and thickness of
myocardial infarction were the same. Conclusions The improved method of MIRI modeling is feasible and can be
popularized.
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Note. a, 1 e¢m skin opening between the 3rd and 4th ribs. b, Two surgical spreaders were used to open the incision
and expose the heart. ¢-d, Ligation of a loose knot 3 mm below the left auricle with a fishline. e-f, Remove the
spreader and suture the incision.

Figure 1 An improved method for establishing a rat model of MIRI
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Note. A, Electrocardiogram in rats before ligation. B, Electrocardiogram in rats after ligation.

Figure 2 Changes of electrocardiogram in rats before and after ligation

105 =2 K LR A7 % A s SR S I, e 4%
2 [] 9 A7 15 SRS A R ) % PR R4 7 R R
2.1 EEARINOEBERR POT AN 53.33% ,3 BRI, A A g R

KRGEFHUE OB E ST Bl B4am, BB L N 33.33%; WM IF M4 5 HRRIET:, friG FH
G AR O LB I FEE T K BRI 66. 67% ,2 HE 546 0, 3 B i 2h 36 53.33% ; ik
o1, WE 2, R4 2 HRRBE T, 1716 5 H 52 ) R 3
2.2 HEEIFEERERMBINELER Hy 86.67%,



op [ Fe R BE 2R 4k 2020 4F 1 H 45 30 555 13 Chin J Comp Med, January 2020, Vol. 30, No. 1 107

2.3 MIRI X RO ARG R B 1B R B

K TTCHH S Y et = Rl U AR 24 b
K1 JA 5 A AR RO LR L A5 A T AR AT AR
W 3 iR, 8 24 h K 1 e, Pt 4k R
Z AR 45 FL A T B, Gk it A% AE 1 AN G —
PR A 20 K B2 U 1 A ) D v A TR A8 S ) Gk
FEGE AU BE AN G — i ol R4 KB T F AR ALEF
FERE 25U G — , AT A A N G —
3 iFig

AMI fEREEFA RS R/F "R, Mkl
H R E 2GR & R DL AT 7 R v A, (15
FRE AMI () % 95 5 FAE T 3 52 BHLHE 348 4 3 188 A
ST L R, AR AT 2R S 2 A 2
A=Ak PR A LR 43 1 IO R R IR T R
W, SR T, 24 I 3 PR 2 B 5 S B MIRL /&
AT MIRT AYHE & 1 Jennings %5107 MR 45 41 41 40
i B T AR5 L 98P0 3 i L LA i e i, T 36 o
(R0 A A B R A2, 52 T 114 AR £
T E A %, MIRT 3l 9 B 78 i il 2 8 57 v] oy
MIRI A1l ARG T LA S 2T e $ LS 55 BE il , MIRI
SRR R T 5 EL A R S, LR T ik
ZAE (A AFTE 5 A I Y SR PR

PSR AE 2 B 5 T R i A2 H Rz N
TFoO LSk ot PR AR A A o 4SO kA R R
PR TAE AP SR A A0 T PR R A
BN T AR 5 2R B, W Js A% L0 JE R
SEALI TR PO B, 7RSS 2 min Y58 BT H O
JIE EELRAF R, L e it BsF DA e X R A A XK e i

e fEa

Fast operation group

HROT A

Conventional thoracotomy group

SEaE M, 5 U FEORBAET:, 7R Prif i 72
HOEREBOR, AN F P I AL B B AU T R A 1l AL
T Wik P ST W 1 0T AN, 5 7R i 9 48 5 k2
R B8 AR B 4P 358 T 0 i e i 5 0O ¢ [
M, Sy U, ELk AR E T AR — 2, O S LR 1
SR RBTIE 25RO A6 I S B ST R 1 £
AFINER . I, 75 2T 48— AP | i il & i
PET R IER T

T A MIRT AR SR sh W b e e 2 | R
A N A B A T Js U X S 6 s AT B A
TEHEE I 2R L N2 BN T SR T 48 L A A 40
JaL R AR R Y R R ZE L ] A B —E Y
PR ARRBFFEEESE SD K EAE N MIRI FLAU Y
RS EG B W, T LR IR 5 vk B AR AT i
KOS AP T E AT e, TS
Tk 2R B R B P T A LA B A7 | IR IR
W T AR 45 A X 32 25 T T 449 A7 R 3%
T AN IR e A 4 T B s, Sl bk i A 5
A BT, R P L, SR B AR T
P P PR P 45 I T sl — YRR I 3 K B A 3
PLRESZAN IR B T AR5 S IR 2 . P 4 2 i M Js
SERE ARG | Ot BUAE I 25 R ARAIE 1 B 56 B
[R5 AT AP S A RERS

25 b AR S NS IR B JIL e i PR U
PR ) g e AR P BEAT e, 5 PR AR A 2 A R
P ZELRR LE , B AT B o A 3 A TG A Sl R W
S0Co JUL ke L P R 9 ) R A BLA A 4R

3 TTCHI SR S (MBE LR R B LBk I AESE T AR

Figure 3 Observation of myocardial ischemia and infarct size in rats by TTC+Evans blue staining



108

R FE A R 2 2R A 2020 4F 1 45 30 %45 18] Chin J Comp Med, January 2020, Vol. 30, No. 1

[ 7] Bgfh, WA, WHEE, & 20 WSS S) Pkl i g
SEL#: [J]. PE ARk, 2004, 14(3) : 166-169.
(1] W, E, KEW, S KRS R g (O PROTE SKEON, RS QAR LIRS 2
BB S D], o SR S, 2018, 26(3) 311 HERLI. MBS & DR B A, 2014, 12(6) - 641
316, —-645.
[27 XUEE, Begeth, 256, o Lo WU I P v 45 0 R G g [9] SuHH, Chu YC, Liao JM, et al. Phellinus linteus mycelium
HE[T]. ZRBE R A 4] . 2003, 38(3) » 234-236. alleviates myocardial ischemia-reperfusion injury through
(37 T, A, T USRI N T 3 R R s autophagic regulation [ J]. Front Pharmacol, 2017, 8; 175.
FEEMEZ[ ], EIR e, 2000, 36(6) ;423 [10] Jennings RB, Sommers HM, Smyth GA, et al. Myocardial
405+430. necrosis induced by temporary occlusion of a coronary artery in
(4] R, BUERE, bCH, 5. 20 HE0 LB 3 B e the dog [1]. Arch Pathal, 1960, 70: 6875,
FrHEBRIERTBA ). SoRREE RV AR . 2018, 32(5) :75-77. [11] sy WA, X3, &, RO WL I P A i 3 A 22
(5] AEBER, VEALL, TR, 4. B UL VBB A7 ST MXRIEFB 1] KA RGP, 2014, 33
BT ). PRI, 2007, 5(6) 463-464. (6):3237326.
[ 6] ZFiaZs, Bok, e, 55 B g FLa R 3l ke 7k R Lo L N
HEAE USRI HEFE AR A SRS 1], o b P 2 4 (BB )2019-06-26
Zuii, 2012, 32(7) :948-950.
(L#%F 98 1)
[ 6] i, BT, TheT 4. 3R EE sh 9 3 ml 5t g i i o [11] Bao D, Ma Y, Zhang X, et al. Preliminary characterization of a
[J]. SR B YRR , 2008, 25(3) :34-38. leptin receptor knockout rat created by CRISPR/Cas9 system [ J].
[7] LiuZ, Cai Y, Wang Y, et al. Cloning of macaque monkeys by Sci Rep, 2015, 5. 15942.
somatic cell nuclear transfer [ J]. Cell, 2018, 172(4). 881~ [12] Liu Z, Li X, Zhang JT, et al. Autism-like behaviours and
887.¢7. germline transmission in transgenic monkeys overexpressing
[ 8] aleiode. FRIENH S8 3 e Vs i BUIR Bt o ok e Je 1 S 2% MeCP2 [ J]. Nature, 2016, 530(7588) : 98-102.
[J]. P R EARZ R, 2011, 21(10-11) :39-44. [13]  BEHEk. shy Aol B H Q87 % n AF 58 fie t [ M. B2 1R
(9] ), B, B4, . SRR B85 v E 25 3h ik *t, 2015.
PRfEE e B )], T ESE AR, 2010,10(3) 61 [14] Z4EF, &80, 2. LRSI EFRIFITR 5 &R b e
-64. L], s EEZ SR, 2014, 11(31) :152-155.
[10] Chen Z, Wang J, Bao L, et al. Human monoclonal antibodies

targeting the haemagglutinin glycoprotein can neutralize H7N9

influenza virus [ J]. Nat Commun, 2015, 6: 6714.

(K= HH#I)2018-10-24



