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[ Abstract] Objective To provide a basis for the model in this paper, we analyzed the characteristics of acute

myocardial ischemia ( AMI) models and relevant phenotypic indexes in the literature. Methods In the literature research,
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the time range was January 2001 to December 2021; “acute myocardial ischemia” and “animal experiments” were used as
the subject search terms, and Web of Science, China Knowledge Network, Wanfang, and Weipu databases were searched
to summarize the characteristics of AMI modeling and phenotypic indicators. In the animal experiments, 40 healthy 5- to 6-
week-old SPF SD rats, both male and female, were randomly divided into four groups (sham male, sham female, coronary
artery ligation ( LAD) male, and LAD female), with 10 rats in each group. LAD group underwent ligation of the left
anterior descending coronary artery ( LAD), Sham group underwent the same operation, but only threading without
ligation. Powerlab was used to monitor electrocardiogram (ECG) changes, and HE staining was used to observe myocardial
pathological changes. ELISA was used to detect serum cardiac enzymes ( CK-MB, ¢Tnl) and oxidative stress factors
(MDA, SOD, Uch-L1) in the hippocampal CA1 region. The levels of apoptotic proteins ( Caspase-3, PARP1, Cleaved
Caspase-3, Cleaved PARP1) in the hippocampal CA1 region were detected by Western Blot. Results An analysis of 411
papers found that most studies selected SD or Wistar rats to prepare LAD models and concentrated on morphological and
functional changes to the heart, while studies on heart-brain crosstalk were rare. Compared with the sham-operation groups,
LAD male and female rats showed a significantly elevated ST segment on ECG, cardiac myocyte edema, disturbed
myocardial fiber sorting, extensive inflammatory cell infiltration, and expression of serum CK-MB, c¢Tnl, and Uch-L1. The
expression of MDA, Cleaved Caspase-3/Caspase-3, and cleaved PARP1/PARP1 was increased and SOD was significantly
decreased in the CAl region of the rat hippocampus. Conclusions Acute myocardial ischemia can cause hippocampal
oxidative stress and induce neuronal apoptosis, and cardiovascular disease is potentially associated with brain dysfunction.
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Table 1 Statistics of experimental animal species in acute myocardial ischemia model
LI AL
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PN SD K EL(189,45. 98%) \Wistar K (95,23. 11% ) MKEL(5,1.22%) \SD KE+ICR /MR (1,0.24%)
Rat SD rat( 189,45.98% ), Wistar rat(95,23. 11%) , Cavia porcellus(5,1.22%), SD rat + ICR mice( 1,0.24%)
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Table 3 Acute myocardial ischemia model modeling mode statistics
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Figure 1 Comparison of ECG and serum CK-MB and ¢Tnl levels of rats in each group(n = 7)
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Table 4 Statistics of testing indexes of acute myocardial ischemia model

oRIIprRES iRl =gy
Detection methods Detection indicators
HLE ST B2 (126) /03 (63) 5T PARIF(61) ;7 47(41) pDHIBIFAF(12) 3 DR FE(6)
Electrocardiogram ST segment( 126) ; Heart rate(63) ; T-wave amplitude(61) ; J-Point(41) ; Arrhythmia score(12) ; Heart rate variability (6)
£ EEFIRARIIIE (30) s 8 BUNAR IR (26) 5 222 NIRAE AT AR (21) 5 P XIS IKE (13) 5 S5 05340 (9) 5 2c 3 A Rl 4 4 3
M 2% (6) s BRI (5) s MK IR I (5) s BIKEF KR (4) 5 O i (4) s AT EFRORBINAR (2) 5 IR TR 2= (8) s BRI AT

TR BE M fE
Hemodynamics,
Hemorheology,

Coagulation

DIV
Myocardial
morphology

Lo WU G bR
Cardiac-related

indicators

MLV G b
(I )
Blood-related
indicators
(serum, plasma)

HAX AL

Central nucleus

BR(7)

Left ventricular end diastolic pressure( LVEDP, 30) ; Left ventricular systolic pressure( LVSP, 26) ; Maximal descending rate of
left intraventricular pressure( +dp/dt max, 21) ; Mean arterial pressure( MAP, 13) ; Ejection fraction( EF, 9) ; Left ventricular
short-axis shortening rate( LVFS, 6) ; Systolic arterial pressure ( SAP, 5); Coronary blood flow (CBF, 5); Arterial diastolic
pressure( ADP, 4) ; Cardiac output (CO, 4); Left atrial end-diastolic internal diameter (LVEDD, 2); Hemorheology (8) ;
Coagulation(7)

L UALBEEE(110) 5 OAEEIRL(73) 5 AL T (15) 5 OHEREE(12) O U A (1) s ZRRATIRE(3)
Myocardial histopathology ( 110 ) ; Infarct area ( 73); Cardiomyocyte apoptosis ( 15); Cardiac index ( 12); Myocardial
ultrastructure( 11) ; Mitochondrial function(3)

AL (34) ;TN W (28) ;B IR I AR -2 511 (18) ; BCL2 JCIE X 2R (11 (14) 5 27 I H ks S Ak Wt ( 12) 5 b
FARBER T a(11) s —Z AL A (1) s FLRRIBLERE (9) s BB ERRE FIE-3 211 (9) s A E 6(9) s MENEAEKET(8) 5
FIAIMLA Y 2 1B (8) s B Sk F-kB (7)) s — B AL A G UG (6) s DRI (S) 5 0 WU B 25 BE (5) 5 3k S Ak R R K TE A
RS2 IR (4) ; SEBUE R 1 43(4) BT ALAS (3) s IUESE A T(3) s WELER (2) s BH-41 ATP i (2) ;55 ATP §§(2) ;8
ATP [if§(2) s DURRIAE IR T8 (2) s NLRP3 S5E/MA (2) 53 AL EE (2) 5 6-B-RTF IR Fla(1) 5 MBTEARE T (1) ;1L
Feke B2( 1) s S8 T M (1) 2 PIEERRE MBE-18 2 (1) 2P ERE FlE-1 22 (1)

Superoxide dismutase ( SOD, 34); Malonic dialdehyde ( MDA, 28); B cell lymphoma 2 family protein ( Bal-2, 18);
Recombinant Bel2 associated X protein ( Bax, 14) ; Glutathione peroxidase ( GSH-px, 12); Tumor necrosis factor-ao( TNF-at,
11) ; Nitrogen monoxide(NO, 11) ; Lactate dehydrogenase( LDH, 9) ; Cysteine protease-3( Caspase-3, 9) ; Interleukin 6 ( IL-
6, 9); Vascular endothelial growth factor( VEGF, 8) ; Interleukin-18(IL-1B, 8) ; Nuclear factor-kappa B(NF-«kB, 7) ; Nitric
oxide synthase( NOS, 6) ; Creatine kinase (CK, 5); Myocardial microvascular density (5) ; Peroxisome proliferators-activated
receptor( PPARs, 4); Connexin43 (Cx43, 4); Myeloperoxidase ( MPO, 3); Troponin T (c¢TnT, 3); Endothelin (ET, 2);
Sodium-Potassium ATPase ( Na*-K*-ATPase, 2); Calcium ATPase (Ca**-ATPase, 2); Magnesium ATPase ( Mg2+ -ATPase,
2); Creatine kinase isoenzymes( CK-MB, 2); NOD-like receptor thermal protein domain associated protein 3 ( NLRP3, 2);
Catalase (CAT, 2) ; 6-keto-prostaglandin F1 alpha( 6-Keto-PGFla, 1) ; Total antioxidant capacity( T-AOC, 1) ; Thromboxane
B2(TXB2, 1) ; Chloride channel protein( 1) ; Cysteine protease-18( Caspase-18, 1) ; Cysteine protease-1( Caspase-1, 1)

FLIR A (145) 5 WURR ARG (120) 5 B AL WALl (87) 5 T I (82) s LR F] T-AfF (60) ; — A LA (56) s MK &R
(29) s W H R EAL g (22) s UES R E 1(20) 5 112 AR (16) s Mg IRSE R T (15) s B &K 6(13) 5 LS
BET13)  BERIREEE (1) ; SR G R (9) ;- R T RRILARE(8) ; Mkt B2(8) ; WFks IR IR (8) ; MBSk
AEJ1(6) ;i LA (6) s NI FK-1B(6) 5 i FALARI (5) ;6-F-BI S IR Flo(4) ;B LR (3) s DAL (2)
NATREHE LG (2)  51-40 ATP BE(2) ;55 ATP [l (2) ;86 ATP F(2)

Lactate dehydrogenase ( LDH, 145); Creatine kinase ( CK, 120); Superoxide dismutase (SOD, 87); Malonic dialdehyde
(MDA, 82); Creatine kinase isoenzymes (CK-MB, 60) ; Nitrogen monoxide (NO, 56) ; Endothelin (ET, 29) ; Glutathione
peroxidase ( GSH-px, 22) ; Troponin I(c¢Tnl, 20) ; Aspartate aminotransferase ( AST, 16) ; Tumor necrosis factor-o ( TNF-at,
15) ; Interleukin 6(IL-6, 13) ; Troponin T(cTnT, 13) ; Creatine phosphokinase( CPK, 11) ; Nitric oxide synthase( NOS, 9) ;
a-hydroxybutyrate dehydrogenase (a-HBDH, 8) ; Thromboxane B2 ( TXB2, 8); Free fatty acid (FFA, 8); Total antioxidant
capacity(T-AOC, 6); Catalase (CAT, 6); Interleukin 18 (IL-18, 6); Lipid peroxide ( LPO, 5); 6-keto-prostaglandin F1
alpha(6-Keto-PGFla, 4) ; Myeloperoxidase ( MPO, 3); Myoglobin (Mb, 2); Alanine aminotransferase ( ALT, 2); Sodium-
Potassium ATPase(Na*-K*-ATPase, 2); Calcium ATPase( Ca>*-ATPase, 2) ; Magnesium ATPase(Mg2+-ATPase, 2)

TEMI(10) 335 (7) s HERE(4) G (4) s IRAAZ (2) s BBE(2) s WAL (1) 5 PIRRAZ (1) 5 PR =SB SR (1)
Hypothalamus( 10) ; Parabolic nucleus(7) ; Medulla oblongata(4) ; Hippocampus(4) ; Solitary beam nucleus(2) ; Spinal cord
(2); Locus coeruleus(1) ; Medial septal nucleus(1) ; Central trigeminal spinal tract nucleus( 1)

2.2.3 ¥ Uch-L1 Jif % MDA SOD 7KV 7254k
SEFARA A, WEHE AMI KRBT Uch-L1,
gty MDA JKF- 2 35 TH i (P < 0.01), i 5 P
SOD & E (P < 0.01) (LKA 3)
2.2.4 ¥ 5 PARPI1, Cleaved-PARP1 ., Caspase-3 .
Cleaved Caspase-3 HJZiA4E1k
mE 4, 5 FARA L, LAD HE#f K Big5
Cleaved Caspase-3/Caspase-3 M Cleaved PARP1/
PARP1 S FFRAHI B ET (P < 0.05,P <0.01),

2.2.5 CK-MB . .cTnl 5 MDA SOD Uch-L1 Cleaved
Caspase-3/Caspase-3 M Cleaved PARP1/PARP1 #H
Kb

WS B7R 25 R B CK-MB ¢Tnl 5 MDA |
SOD, Uch-L1, Cleaved Caspase-3/Caspase-3
Cleaved PARP1/PARP1 AEAHSCHE T, S5 BN,
MDA, Uch-L1, Cleaved Caspase-3/Caspase-3 M
Cleaved PARP1/PARP1 5 CK-MB ,cTnl 5B 1EAH
5K S SOD TR R F AR,
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Figure 2 Comparison of HE staining observation of myocardial tissue of rats in each group (n = 3)
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Figure 4 Comparison of Cleaved Caspase-3/Caspase-3, Cleaved PARP1/PARP1 among groups of rats(n = 3)
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