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[ Abstract]  Objective To develop a better method for preparation of porcine model of acute myocardial infarction
by permanent occlusion of the left circumflex coronary artery and minimally invasive surgery, evaluate its validity and stabil-
ity, and explore its application in experimental studies of ischemic heart diseases. Methods 25 healthy female 3-month-
old Bama minipigs, body weight 25 +3 kg, were used in this study. The porcine model of myocardial infarction was estab-
lished by minimally invasive surgery and the left circumflex artery ligation at the site of OM1 posterior position under general
anesthesia. Heart function was assessed by echocardiography at 15 min before surgery, 1 hour and 4 weeks after surgery.
Pathological examination was performed at 4 weeks after the left circumflex artery occlusion. The mortality and cause of

death were statistically analyzed. Results The 1-hour and 4-week postoperative cardiac function was considerably de-
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creased, showing a decreased ejection fraction from 64.2 +4.6% to48.2 £5.3% (1lhour after MI) and 49.7 £6. 1% (4

weeks after MT) (P <0.01). Pathological examination revealed that the ventricular wall was thinner and the amount of col-

lagens was increased in the infracted area. The ventricular fibrillation rate at 1-hour after myocardial infarction was 17. 3%

and the infarction area was 19. 2% . Conclusions A pig model of acute myocardial infarction can be prepared by our mod-

ified left circumflex coronary artery ligation at the obtuse marginal artery (OM1) and minimally invasive surgery. This mod-

el exhibits advantages such as minimal surgical trauma, high stability of the model, and low mortality, therefore, provides

an ideal and economic animal model for experimental studies on acute ischemic heart diseases.

[ Key words]

Acute myocardial infarction; Minipig; Left circumflex coronary artery

Corresponding  author: FAN Hui-min. E-mail; frankfan@ tongji. edu. cn

P L M AEHRAR A 2016 )48 M ok i -0 LR
(ischemic heart diseases, IHD) 520> LR BB A FET
A BN 2 — e R R AR, B
XF THD BT SEAR IR A, 57 B e NP IR 2
(SRR R HEDE THD BF9E 1Y ek 2 — . JE R
A5 NZERHAL BRI e 751 2 R P A B AR AR
(10 97 N5 S Y 2y 1 Y 7 S TR ) o = e 1P N
ORISR AY Y 1 4 07 vk E ARG AE TR
Z5FL0 . PIRR T 00 SR R S i AN R AR T B AR
Sl IRGHEA T AR BEL A B 38 ST 90 A3 oo UL SR L ) 95 5
RS A AERIR A AR I LR H B bk
B, HA R/ SET R AR R L, AR T T T
ARG FB SRR H T H TR B 5 5t
HRAT R XU, PRI R a1 AR ] b i
e, B E N ZEWE L B 2 R TR T i 25
LA AL THD SRS L GE ) TF I 5 L1k 2 %
VERERHWIRIR 30 Ik 2 7T 3 3 (LAD ) |, {H A7 18 30T i 45
FL LAD WIS BT K B 3 i v 45 4L LAD WA
FETH AR R B0 B RE A2 A6 AN R 1) T k7, AF 5T
FHEAT T A& B LAD 254U s B R R B n] $232
27 G -5 o R T R DRk — )8, A BIE ST A 4
PEPRLEHL A€ 3 (LXC) #4224 0 LA SE A 7Y i A1
s, IR B AIK 25 B0 K A 2R B B2 T B 2 05 1Y
BT FR KO E B BB 1Y 22 Ak, LUIE B THD i R Hif
WFSEAIT R o AS T S 36 PR 2% B I 81 A 5 A &k
RSB ) 45 5 vk, ] If AASE AR B T 8 RT3 0
JIE Ly RE A SE 10 B A5 Ty T X AR AR 1Y) B M R AT T
Aili, Ik — 20 R EEFLAL B #E, DA M3 — BRI AE R
Wb i AT R

1 #MRE5EFE

1.1 SCIEEh¥
WE DG (3 AR )25 Sk MEM: R (25
+3) kg, HZM B A A P B A PR A IR 5[ SCXK

(75) 2011 -=0002 ), FEHT B PABER RGN 1 JH )5,
HEBRIG BB B A R B A A, Stk
A 23 3k, TR T HIT N LCX 45 L F A,
S 3R TR YT 11 T 7R O B B O RIS i 8
Pyszg hun [ SYXK (1) 2014 - 0026 ) #E47, A )
Yy BRI R | 25 T30 B PR T R B 3 X A g
B, TR SR E R AR R O E S TR R
B SC 00 Bl W A0 2 DA 23 W AZGE AL [ (2015) MR I o 5
(001) 5], 28 <¥ FE B sh Pt A0
1.2 SEIgwrst

SIS 2 i R R ST 3 S (A 240
HRRAR],HE) , PIIA S S ( Corden Pharma S.
P.A BRI, BRI M R (VT IR BAR 24901 17y
HBRAT, HE ) A A 3B SR (R
T 25 A BR ] D) $hme A 2R R ( E
RPN A BRA ], i) Sebh Z 0 28025 Fl
WA,

SEEA B PEIAL (Matrx3000 , 35 ) | O H a4
% ( Philips, Ref863068 i %) , Lo lEZ i HL[ Toshiba
SSH-CV880 ( Artida) , H A ], XUHE i i 1 5 5 (VT
S B 2R R A BRA R, WZS-50F6 , TR D) | 1k
W] g% (FEREEYT , TA230, TR E) , =5 45 AU e, T]
( Covidien, Force EZ , 3 [H) .
1.3 ZhiIRREs

B WUA T 5 A e R v S 6 me/ (kg-bw) BK
AR IR B (0. 1 mg/kg) 5 S RRIE, F5 W)
R RAE S KL TFRAR G b, Bk
PA R, R DKGE B R KA I IA (5 mg/
kg) , MGG 28 O . I HERFIRAIL, B
WA 18 ml/kg, FEIR AR 12 IR/ 45, A i & 0.5
L/min, WEIF LGN 122, 3420 L W47 R I 42000 TS
WA, AR S F K AEE T IA ) 8
mg/ (kg-h) WKIKMEA 0. 1 mg/(kg-h) , EhBRBE 310
B8 1.5 mg/ (kg-h) A 2EFE RRIE, TR 4 F AR T 2



416 P E SIS 2R AR 2017 4E 8 A 25 55 4 ] Acta Lab Anim Sci Sin, August 2017, Vol. 25. No. 4

TRV SIZ ] W 4 AR 9 IR TR
1.4 DOAEREBFEFAR

FARABEBE A BRI, S5 R
A EM [ E T FR 6, 505 B - 6 O 48 T 5843
R ARFRE K DU Al ) 3% AR e T
W I EEA D FETC AT, T4 4.5 1 ia) 5% 5% i
s VIO EZ 3 ~5 em BEE I 3 em, BIEHEIT
KRR S LA T H B O, BEEA
ODHSE0E, 1082288 m A0 H BN E
()75, W% LCX AEAT, T —HiZ% L (OM1 ), 45
FLATERIK S T HF 40 (200 U/kg) FLH] £ K 1 5
W (1 mg/kg) , 78 OMI Ji/NOFES LCX, I 4 -0
Prolene ZXf LCX (411 1) # AT HI45HL 5 ~ 10 min
Jo  PAGE FEAE M AE , W R 2 — IR, I EEE LS 15 ~
20 min O FE R & A HARNGEFAR, WIFT 45 BH W i
(U e ST NS B S I ] S S QL 3 ]
HEA, 0 B 8% B AR A B B B A R
FRAE G WU RN K R o B BR D 11 A1 Kk 2R A4 e L
[ 7 FABORHIE G- A0 11 AR 58 BT (5 FH WL
TS IS bk 3 d(1 g/kg-qd) , B HHe2h B2
YIOaa,
1.5 AReplEpinas

SEYS R A B RIS 14 2 SRR WG
R IR M PRI AR | i SRR O H
SRR ML SRR T 60 YR/ 43, I A A AR T
90% 5 & G I B st e ok 7 553 B G i JHF 28 e 22 B4 Iy
TR KA KRNI 3 AU SRR E HLACIR
B, MK sh Y FLIE T B WS ST B A TF 45 L
2 H ST EIRER 2B T R RO
(AR R AT BR B ) I K, 24
AR E BAE T,
1.6 HREUH

Sl 2 TR RN TN I 3 4 B BRI, Dk 4 v
10% FACAIFESHR 20 mL, FESCE s PET- ) , FhEL
SR, TR GO AL, KU R TTC Y,
BORAE X | 31 2% X TE & X0 LA 4T, 4% 22 5 W
4°CEE 3 h, AU EIE
1.7 DEBERE

FARRT15 min AJF 1 h 4 JA=AEFE A R
R R R SR 2 BE [l P 22 S F AR T )RR
JiEBe b v [R] Bl 4 SR T ok YRR i i K
27 B 538X (ejection fraction, EF) £

1.8 JRIEFRE

KA ED) 7 A 7 G A = R FE DU 5 (TTC ) G
o TR, Gert O NI ZE T AR, ORISR X | i %%
X IEH X LAY, 4% 2 R B 4°C [ 5E 8 h,
90% FENER M IBEK , A i A3 43 4T HE L
F Masson 44, pUR=SiEhI
1.9 SZHRLBMSGITHHF

i Tmage J B 2EAT BG4 BT, SPSS 20. 0
BARHAT ST 0T . R X R I o pr i B R
FEA T K3 /i Bee i P <0. 05 HA geit2
ZE5T

2 &R

25 /NS HEBRIE SR HE R R BRI
JEIAAR, Bt 23 6, 47 LCX Z54LFAR
LG 4 BIREDEWAT(KER17.4%) ,1
BB T AR S5 B RO R 18 Bl R s T3
Mro
2.1 FIHMEMEBEEMAFOBETE

SEEG e B A e AR 2 Bk OM1 T Ui Y 1] e =2 3=
THATEEFL(E 1A) AR P 3 R 45 4L U5 20
min IR ST BAR & ALK (A 1B) |
2.2 EINEETEL

ARET ARG 1 h R 4 AT ORI A,
HARH , 20 2 BEAC 1 B R B 5], R L R BRI S
A R R W B | R D R A — 3, A B[l
FEIS), e S B (LVEF) 21K T 60% (64.2 +
3.6) % s ELE 1 b, BT A s (R 0 Be i s 34 Hh 3
GRS H BN Z] LVEF R % (48.2 £5.3) % ;0
PS5 4 J8], 22 2 MR | J R A5 A1 B3 [l 7 iy PR A 34
S, SEBEAUIR [RT7E | S RE SR R A AR S SN
1 FEERH N7 EE 8, LVEF KRR B AKK -,
{HAAEIE MR I 85 (49.7 +6.1) % , {H 2% 5+
TwEE (WERLK2),

2.3 D ANAETEAE R A K AR 2R

540 LCX B0 T e = M BE | J5 BEEL 28 R BEn]
WA AR AU L, 27 4 41 23386 A PR I A, Je 350 1M
W, 2T 5 OB X 43 DL R /K 4R 2 AT
Sk MUK BB = A i | E T ORS00I
LN ST, B AT I AR 200 &= T AE- 3
iK(19.2£3)% . BT BARLX KELFLEAHLUIE A,
PIRLTE B, Th 2 X AR O WS (LT 3) .



P E SIS 2EAR 2017 4E 8 A 25 55 4 ] Acta Lab Anim Sci Sin, August 2017, Vol. 25 No. 4 417

36.4 23.2
18.4 89

G RWERAR DT G S kA8 R ZE TS A LAL

B LOXSHLAE(A) B bR ST B 2 LB R ILIEE SR
sl (B) Fig.2 Echocardiography at the 4th week after myocardial infarction
Note. The long arrow points to the lower margin 2.4 lﬂ\ﬂﬂﬁfiﬂ ﬂ%
of left atrial appendage. The short arrow DA 4 T 5 B R B, 1 XL
ponis to the ligation st of LCX. LRI AT SO T3 S RTE K 47
Fig.1 A. The occlusion site of the let L , He F oz a0 L SE , e B i JEL H
circumflex coronary artery (LCX) ; B. r: i S I Y : W12 X M AETE DO L , A

Postoperative ECG S ol R 5 PR IE
ostoperative JERAEIE MBS AT A, SAE R (WL 4)

F1 SO EINRE(n =181 +5)

Tab.1 Functional assessment of the left ventricle by echocardiography

L= RE AR 15 min AJE 1 h ARG 4 JH
Left ventricular function 15 min before surgery 1 h after surgery 4 weeks after surgery
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