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[Abstract]  Coronary microvascular disease (CMVD) is a clinical syndrome characterized by myocardial
ischemia caused by structural or functional abnormalities of the coronary precapillary arterioles, small arteries, and
capillaries , resultsing from atherosclerotic or non-atherosclerotic pathogenic factors. Given the complex pathogenesis of
CMVD, its increasing incidence, and the challenges in clinical diagnosis, it is crucial to develop animal models that
can comprehensively reflect the disease’ s characteristics and use these models to develop targeted therapeutic agents.
Current approaches to constructing CMVD animal models primarily involve increasing hemodynamic load and
disrupting metabolism to simulate secondary microvascular changes caused by diseases such as hypertension and

diabetes, or directly inducing microvascular obstruction through surgical ligation of the coronary arteries or injection of
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thrombogenic agents. This article systematically reviews the characteristics of commonly used experimental animals in

CMVD models, summarizes the method of model construction, the indications, and their advantages and

disadvantages, to provide a reference for basic research in CMVD.
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Table 1 Common experimental animal type for CMVD, advantages, disadvantages and current improvement strategies
SIS . .
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animal types

Improvement strategies
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T ARIT i BF5E B e C5TBL/6) /B (8 A
122 ~ 24 o) L 50 mg/kg ¥ 5 I s 3 60 L L
SRR, 2. 0% v o Tk bR P 24 45 BRI, 28 11 U
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3(sirtuin 3,SIRT3) @R /N 22 A7 T O MER
SRR, 5N A AR OC, AT AR C WLA
Bz % KRN A EAET

WEIL 255 3 8 J& % I ME 129/ 35 5 1)
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FUATRESEAT CMVD, M5 3E 5 BoR , fE R & L&
HEJEIFH4 7T, HSD /N, CFR 38 1E % R & 4/ LU
%T%,%ﬁﬁm’%ﬁlﬁﬁ%%bﬁo Masson 40, i 78
HSD /> Bt LA /)N 3 ik B 338 B2 34 £ A ] [T &1 2
b, MIE R IR B A I B S, B HSD 75 510 &
A i N <= 1 a2 W v B
NASCIMENTO 257 25F 4 JE S HEME Wistar KR
E ISR ( (high fat diet, HFD) : 14% % 15, 56%
BoKAL G, 30% N8 It ) e £k 28 B W1 4h 58 (0. 5%
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St/ AT E RO LA M B AR L 3,
JUL o0 LA B 40 i A 4K e 3 /b R B HFD 4
KA O E B K O A W B, MANRIQUE
SEOSTIEIE 4 FE S eV FIIEYE CSTBL6/T /N LR R
W/ =R 5 7 5 KB ( western diet, WD) : 46% Jig
W, 17. 5% 08, 17. 5% T KM ) 8 J& . #BAiLah
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Ve Ko B L 58 45 I S s S T R L M /N R 8
JE G D EEF IR D RE S, I BT 40 1 P R 4
IR S5 A A M A R 0 0 53 R L BRI K
RS AR X AT RE S0 LA eNOS 7K -
iKh 6,

AR AT AN R B 51 R AR 1 R 45
it & A8 e R 38 T O e BT AR S
SR CMVD IR 259, (A E N R IR B B 2%
PEIE SRS {58 1F I 3R 5 i AR B il 3, T K
SIS S5 )

2.2.2 ZiYTim

(1) £ IR A% 1 2 B IR A 7 & ( streptozotocin,
STZ) RE B K 444 % 15 D[R] 5% 32 25 4 2 (glucose
transporter 2, GLUT2) & H %1k, 51 & DNA %Kitk .
NAD + #6385 R AL, R IR S B 40, XF T 1
HUOBEPRIA (type 1 diabetes, TIDM ) 1 £ /N7l & %
ST S PR R R i EL AT R 1 AR R RN B AL
AIBET R, BE S 200 IR | IR 5 90k L 40 A= i | Jge
SR H I AZE TIDM B9 BERE 1 K5
VRS AR TR S = OB, (L ) R RE DA B AE R
EE M AL T, 2 BUBEJR 96 (type 2 diabetes,
T2DM ) A5 5 2R FH 8 B IR B R R A TR & STZ
i1 T S BT e 4 STZ 8 e e St sl w0

SI #1475 6 JA 3 Pt C57BL/6N /)N B A
1 AR R T 5 STZ (75 me/kg) HBLA B IR K&
(60% 515 ) 20 FiJ5 #:37. T2DM A 5% i 4]
AHLE, T2DM /N BLOIE CFR BRI 6 40 145 25 1
Wk T AR ) R RS P S 56 R B, T2DM /)
B0 JUE P B2 R0 1 7 T T BB 35 T R, R A A
EEPIKDIREZ I .

AL ARG B | B 1 a7 o | AR R 15y, 3 )
TR R O JIL 5 ok I 5 463 493 1) BIL 1 A0F 5% B
i I 2R A0 R 2 AR AR 24 4 el 5 L A 1R 9 B, R
STZ BA it , E OIE & S 80K S F R Tt
o ST B s % 9 N B T AT i B it

(2) WUAA BEIE (alloxan, ALX) : &—FP 5 H h
FEIEPER , BE AR A R 3 & AR R TR it R Ak
A IR B AilE, SRS R A RSZ L,

CLEMENTS %1215 8 A % Mk e 38 /N 7Y
TR K B ALX 150 mg/kg 5 5 TIDM, 4%
MBIk ) I 4k 357 KT 200 mg/dL (31 4 99 A
TIDM 41, X TIDM 254 e Bk G i A5 i AR S T4k

KB, TR HE, TIDM 41%F NO A4 il 3 4
7 B 1) AL L A A Bt 5 I i 5 D 83, () P B 98
ECE RIS 5 ML &7 5KAH G NO-cGC 3 i
A T, 2 W] TIDM ZH 76 Jhk W0 3R 47 5K 2 fiE
ZA, DI AR TR R 2 ~ 2.5 kg M HENE
BIPU 24T HFD MR 8 G , s R T & H 4%
P KR B DU U BEIE 100 mg/ kg, 3ESE 3 25 1 1 b
KF 11. 1 mmol/L 3> T2DM #EHIEIsh#) . 4l
AU AR & BLRE S T2DM i 72 0 1 Ji | i
R A WA, A TR 1R 2T A Ak 7R B ] d 1
K, 3R B WG PR ey

AR A AR 5y, A IR, (HL 5 7™ A 42 1
i (IR RN T 75 me/kg) , DA 22
PRI | 24 1A T T B SF B
FHTWEFORE PRARAS T SOl A8 i 1 L
2.2.3 oLy

(1) ERBZ JH R Z ARG/ LR %
P N 05 200 7 A A A B R S G T | R - A
ARG h R PR EAE ], R = (ob/
ob ) ZINERUHE J Je A I JrE R IR U5 2R KT, 9 R 2 4K
BREE (db/db ) 7N U A 8 A R JRE R F

TU S5 (IS A8 75 0 3h AN e e 5ok
Pt R, 16 B HEYE db/db /N CFR O IEE
20 1 A R R B i SRR A TR R
Y30 AT, B 20 A8 A ) S 3 O, R W O
ML 48 ) fiE B g 5 45 #4 Wi i, WESTERGREN
ARV gE K B, 5 R A B, HEME ob/ob /N R
M 16 JHIE O BE CFR 8.2 T RE, 76 21 JA i 5
SR BH T JE 0 T AR A BOE B B R Ak R W
JE DK LI A8 B RE 3240t

ZRAYRT F R IE S PRI e R ] 1
PR AR g 3 TR SR PR E R s i e S |
FEC YO JULAE He A QI S e 40 3 i A8 A BILART, ob/ob
/N B3 T 3R 5 BT R R T Ak 9 R Y
FPRCRIE s db/db ZNEURT T B 48 MR 0] sk
5 Z AR (40 PPARy B4Bh5)) BOTEAS .

(2) B & MERE PR P il s K B Zucker K
B3 Ay 982 AR ORI IS JRE R PR S R, HE v I R R
Zucker K5 ( Zucker diabetic fatty rats, ZDF) 2 K&
JE ™ E (1 T2DM , K ZDF 5 [ S e o 0 3
K B ( spontaneous hypertensive heart failure,

SHHF) 7% 22 J& #3 B] [ % 1k W JR i A 5 1
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(Zucker spontaneously hypertensive fatty rat,ZSF1)
REEARL, AR G B A& VAR JHE | e il 48 PRI
MG S S AR 25 5 AR I 3 — 20 5 | A0 IR s '
I L ESEHI

SIMMONDS %17 % #) 21 J& Iy vk ZSF1 K
B 00 B AT SR TN RERE RS, T 14 J4 @ p. O IiE2H
L 00 © VLS 3 J) A0 e 14 5 s /> B S ek
A B IS IR AN R B AR, N B A A
IR, R WAL ST K D RE B i Z A7, Uil PR 4R 2
BMIR

AR A, BAT 5 26 T2DM ALY
FES R M T AR R 5 SR AR AL, AT BEALUE JR
o B LD ISR I B O RE 1S T 2 A E
BLEIFFE SO 45 A R B IR T R T &
2.2.4 JEP gk

(1) 2R B4 %5 4% B 1 ( mitochondrial calcium
uptake 1, MICU1) B /N B . AT By 1k 2k A4 45 1
B, D AL R, DT ER IR AN T RE , S b
PRI O WU B DIAR G

SHI %506 4 JEIIA HEVE MICUT P J R 5 1
RS (MICUT™ ) /NEURIME HFD 4 J8, [l 5 STZ
100 mg/kg WG RS, TS E 48 h Rl b , i b
= 15. 0 mmol/L 42715 Bl P 68 U A4 8 )l 2, 4k
SR HFD6 J R AL, et 4 R
5 [6) 8% % PR /I BUAH L, 18 R % B IR e
MICUT* /NERC L CMEC 8 7 %50 B @ 3%,
BEAE 2R PP T M 48 LG 1) W, oA B ) 3 ) 1
VE-S5 R 8 38T I, BT MICU1™ /)N FRAFTE
T P 1 ke o S i A e A 47

ZRLE 7R MICUL XN B2 4 i R4 7R
MICUT 38 i 175 S AU 4 P B R T RSO P B e 4
TR BRI O U AL A 9o 22, S ARE B g o JUL g R
[] T PR B A BB

(2) # 8 A E(apolipoprotein E, ApoE ) bk
ANBR AR S R AR R B R DG 2 AR A,
THRE S 5 v IR ILAE S gl Jikooks B A 1k g 2 7R
UMK, ApoE FEER (Apok™ ) /INEUIE i =i
JIig MRE S Sl ik sk A 8 AL A 28 AT HFD - F5 ) it
PRI R AL

YUAN %5 36 i 12 J& il ApoE™ /MR, 5%t
HEZH C57BL/6) /NFAH EE, ApoE ™™ /INFRXT 2 kAR
P I T K i o7 S 0, LA 4 A R

T A 4% 3 B AR AT

AR R T R AR 2 AL S R A g AR
[ CHR, UESE Apok S 2 3 3k 483 35 P B A i 2k &7
sk 2 IO R YR S i 6 45 44 5 B P AR E B ik s A
b &
2.3 HMEBEREFSH CMVD EE

o LA 11 55 P 3 AT S B A e ZE R AT i
PR 7 R IO 0493 P4 B, it =2 ol /N A9 £k L 4
by Y R S S IREE AR R AR S
M AERHZE, PR T AR 45 L oek ik S 1) 22000 %8 5 32
SRR 1 G B0 700 T 15 5 et A B D
Fyad CMVD R
2.3.1 FARFER

(1) 56 bk 22 115 % 32 (left anterior descending
artery, LAD) 5 JJk Z2 [P i€ 37 (left circumflex artery,
LCX) 4% . LAD MR 72 2 1 BE 1ML , LCX {1 42
FAMEE 5 RE M, 7450 LAD F1 LCX K
il /5 L LA E ( myocardial Infarction, MI) 0> JilL
B M P #E 7 ( myocardial  ischemia-reperfusion
injury , MIRL) #5760 | 5| 2 JUE Sl 0 57 P4 B2 440 e o7
T S R 2R AR E AN B, F8 CMVD,

WF5E A GO HEPE BALB/ ¢ /N BUR HLRR I L
PO ST A 3 ~ 4 BT, i 30 ok I3
MG 50 DHEZ AL 8-0 45 54k 45 4 LAD, 24
ZE U FEHTREAR BT HR 7RO LB L, LCX &5 FL A5
N TSR EEZ 0, HAAERAES LAD 45
FUAHIA . FEHE T8 3 7E 45 4L )5 30 min AAJT 224
SEPL, I MR LS FLE S X IEAE 1 ~ 2 min
AR LTSN

HU %500 58 3 25 LT i 250 ~ 270 g ik
SD KB LAD 53 MI #5284 Ji J5 il & 8L, 5
RF AR 4L AH Eb, MI 410 WL I 48 %% B . VEGE-
VEGFR & 4 J H: mRNA 33k g 3 FRAK, 2 1 %
MR B e A i A, LIU 280" 5 i 4% 4L e 1
SD KBl LAD 45 min, Fi#7F 24 h 837 MIRI A%
R IR ZE L (HE ) F WGA Y Mg 2 R 21
OMULTG [ 3 1 AR A, o0 I PN 2R 41 G 32 Vi 34
22, M7 ] R A A S JUL 40 e 7 e AR o
ELISA 7= A5 0 21 &5 1 45 R 7 eNOS 7K -
1%, 46 15 R 7 ET-1 ¥R i, B0 /R i
P BB WLAAE | L5 30 325 P 158 o A0 45 &
SRIRESZ T, ZEFERE Y kR 250 ~ 300 ¢
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) Wistar KR, BEHEARBR , 25340 LAD 30 min Fi
7 120 min 57 MIRT BEAY 3% 5 fL 8% B 7R MIRI
TR B Ao o, A A s 7 AR IR, TR AN B, 3
R JIESHEL Y, Folc L A8 PN B 40 10 3 22 A0S, 40 B A
ik ASTE 7R H BERA S AR A A

KOUDSTAAL %" fif FH 5k 4% 141 8 ff 1 3K >4
KA LCX 75 min /55 MI,4 J& J5 5 51 f e S
PR AU B 25 SR 50 BRAL A e, SR X B
£ 00 A% R Sl T AR, /N B0 Bk A A 2 G TR T
BRI AT 241 58, 3 28R b ] i S il 4
BH 7 38 hm Y J5 [, KLONER %65 5@ 5o 45 4L K
LCX 90 min, FF#EVE 10 min 977 I/ MIRT #
AU BB R AR s BE R, S B2 D7 i 453 4%
Je w3t LR 35 HE B0 TE v R A Atk it i < T =
TG, HEDZ R 4 0T g 50 DILER It BT A5 R 1Y
TR AE 235 44 53 405 B A T A 5, $ 7% MIRT 1]
el CMVD,

LAD J& LCX Z5FLARTA WL, AT i 8 e 45
FLA7 B RF 2 B ) A48 ) o A5 i [ ™ AR
(XA 1Y SE BG4 BEZE R , 38 FH FIFSE M1
& R koA AR ( percutaneous coronary
intervention, PCI) Ji& T IfiL 45 2 #8 ML 1 A2 38350 40 ¢
IRYT R, A5 UE 5 PE AN 28 B HT.0 LR I 25 )
P/ R B S 1 25 P A Ak 2 W it kst
THE PR 1 L AR 2 11 AR 1Y) g
2.3.2  {ESTEGER

(1) Tkpe ZE L BAE AR BT (310 £ 20) g At
PE SD K EH#EAT 5 FURR IR A AL GE <5, T 22 M)
%3 ~ 4 BhEIFER, Je A E B RK , 1) A7 0 & ST
0.1 mL HEREIF W (2T 3 x 10° 1,42 pum,
3000 M) 5% 0.2 mL EREF R (BZTH 1 x 10°
A~,40 ~ 120 pm, 1000 4~) ,30 s 5 AT T+ 330
ik, FEshE g AL Bk AR E JT, 1B 24 A O,
RJG 24 0L 271 52 7 AR AR 21 R RO LI
VTR B sk 2L O JULET 4 Y €5t 30K & 1A B
AR TR PR S Y 7 I R A LK E el A A ke
A8 N EZ AR Bk, £ 1A R NO K3k T RE, 4
M P+ ET-1, Ang [T 335 -, 38R bk 45
B M AR FNET SR I RE SR B0 /NELEE R
GRS W) ] AE T4 A A DA B 4 8 B ek
TERTE A LAD, Jo 75 JF M, 5 88/, shi et
RALT

fEkEe EALE B 5 PCL AR5 S 4 b BE
Bt b B ZE S A8 2L A AR AU PR A
FBERBICE T W A it A ot 3 AR Ak, 35 T PR AL
BRCPE R IS I PR A2 24 W (BT EE R | A T ek
) A AN PR HE T R, SR SRR LI R
5 SR I AR AE B 43 R I 4 3% A R A e
e R 25 Bz (kAR TR A 2 RE S | I
AR )R W T, AN RE 1 21 7 it 7% M LA S B,
EHAE 5 CMVD SEFrm Bl R — B 2 5
R A S Wy 5 1 B 58 A A SRR &, 5K

(2) I RERREA . 23 5| A 45 P K R fink &
/NSRS B SR 4K 15 SR AR T i, BRVE S RS
Bk AR ZETL AR, 38 5 7 Bh ik = P41 %€ 30 s 1]
[f] AR B SD K B 280 5 B 3 B oS 38 7 6 vk
BE 2 o/L B H EERRENVA TR ZY 0.2 mL, #8524 h J5
HE HBFP G {8, J 3 A% U 21 R BR e ok e o 787 1 B0
AH SR A 2E O LA S0 35 110 9% i 200 J 32 ) R e/ I A
e, OHULES & H 1 (cardiac troponin 1 ,¢Tn 1)
b G 20 5 SO 1 01| ) A R o3 1

HRERR AN LS A 48 P 2 D BE R i A A
DA IS SRy e & A T g Jk R i A R TG i A4 T
B, By AR 2E TR IS TR CMVD &L
il B EAG BT P Bz 3540 B R PLEE 2 X CMVD
AP (R BF5E % BRI T BERR AN 1 4 24 h
J& ML 80 J1 2 O T RE B0 LB S5 F8 AR R T AR
TG 25 5, HOds AR R s Bk e ZE 1L AR
FEN | LTI R EMERE K, ShIAET %

(3) A M i A4 B AR 45 A f K BT & 280 ~
320 g MM SD KRR S 48 R i ik EUAL 0. 5 mL,
F 37 CIRA NI e , 6 1 50 3 e e 24 1l 358
el LA 38 pm (AL A S8 R R /N2 10
~ 30 pwm BYBLIMLAE, ¥ 5 mg BLMAE T 0.2 mL
Az AR A e o B R AR VA T ] 32 Bl KRR S 3 2
0.2 mL R A URE , R4 A 5 R A ZE A [
ARG 24 h 212005 P YL (8 % BT A5 0 AR 9 g it 4
B 2 BN, M ZE B IS N R 40 A Bk K AR T
ELISA K0 LA A1 368 10 375 1 B4 044 ot A R
LRI eTn 1 K- T m . RIS 4 R #E A
OBl P RG:  f s A 7R 2 K R4 O U 1T 4 0 i
F R, BRI AR TRl AR BB AR B A )
T A SR T B, I S B A e A B 2E K B
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skIIRESEH Y

5 ROk S A R IR B s AR L, A R i A
52 PR O Kk ok ZE B9 B B S A AL, e
S E R SOBE 38 TR 5T i A 25 1 ORI B e i
INIRZG N7 RO PIE A G I XURSS , (EL ik A T
ARREVR B N B 05 i) A, EL A 9 A MR il A
2.3.3 JEHEYE

(1) B B4 200 BB /DN B BT
A F (hypoxia inducible factor, HIF ) 1 R HLIA IS
IO R A B S5 B4 A0 R A TR, e ol 9 0L R
JSG W i A B R E i 7 A5 L TR 53¢ A 4
RO WU M D RE b & H4E E 24

ULLAH S 45 $L P4 B2 45 57 1 HIF-20 SRR
(ecHif2a™ ™) /ML LAD 55 MI, RJ5 12 h LR #
JTE SR B SRR G B, 30 min JBROBA ARG I e B
ecHif2a™ /L JIE GOSN 2 1 DU (B W 3% KT
XTIE4L, CMEC Hh VE-#5 K 2 1 = 82 8 3 IR T
MRZH  $R78 M Ji5 PN B2 Hif2i e 2 46 3 (L4 PN L
FRBE T BE. T 07 A 8 2 AR AL B L & A (aryl
hydrocarbon receptor nuclear translocator, ARNT) 1
FIR T MBS ecHif2a™™ FIT 20 I K2 Bf B AZ 40

A 1 S S A R B 1] HIF-2
A 2 P B2 A L ) 3 4 AR R P, 7O LR UML)

BAFUN A BV AT AIL ) 38 B0 HIF-2
HEAE Y {5 T B AT B kO U BE S 1
HIIREREDT

(2) Wk R HTH) AR E E A -1 ( microsomal
prostaglandin E2 synthase-1, mPges-1) i 5% /)N [
mPges-1 1l 1 PRI FI IR R E2 ( prostaglandin E2,
PGE2) ‘W& S 5 ARSI, Rk sk
AT A RS S kR A R A R

ZHU 25190 254, mPges-1 %5 M @ B& ( mPges-
177) /B LAD 30 min, F59# 7 1 h #37 MIRT %
B WO LR A R B R mPges-1 Bl i
K L K S O ERE T, SO T
IR mPges-17""7]NFRUs WIE 2H 2B 1o S8 A W it BH 124
A0 M K 1, $RE mPges—lf/f IN B I R I,
B R RN E ). WESE N L — 2D
FIFH PN B 20 6 45 52 EP4 57 74 8 % ( endothelial
cell-specific EP4 receptor knockout, E-EP4 ¢KO) /)N
AT MIRL G/, 32 UL (A 2521 /R EP4
15 ECs Hrim#ik , RN K Ep4 R TE MIRL 5
Y| AT

ZFFEUESE , mPges-1 %I MIRI fU06 21 19 £ 47
ST N EP4 SZ AR 31 5 B W] mPges-1/
EP4 55 i #%, %2 845 T Bk CMVD sh# KL
TSI 0 MR 5 B B

Fz2 CMVD sh¥ iRk ey ik L4 B ni

Table 2 Establishment methods pros and cons and applications of CMVD animal models

[V
v RS fi B i
metho dg Detailed method Advantages Disadvantages Application
s
FRUEALERAE , ATASILL S LI |
OB o0 3 ZE R M A pts . e T o R Y R S
R Y mac WA AR BRI
FAR . EFkmEER /éfa“f’w%%}%ﬁ?%ﬁm%ﬂv R, AAC ATRES RSB CMVD LI TF45 RAAS &
(TAC/AAC) 272 Standar dizealpm”t;ml simulates TAC requires tracheal SEAERUAE B T VR
Su.rge‘lz.; jortlc hypertension, hypertrophy and heart 1n1t .u‘b?n?i and 11: . itudyﬂCMYD IT]e(‘:h:”:Sins lfl
constric 10{172&H failure effects on microvasculature complicated to operate; ypertension, heart failure;
(TAC/AAC) ™ . AAC may induce renal evaluate RAAS role in
FE S8 AAC activates the RAAS system to . . . .
- S ) T ischemia microvascular injury
Pressure study the mechanism of
overload neurohormonal abnormalities

AL THRE A 225 | & B o I

FARFahhkaEAR
(1K1C/2K1C) %72
Surgery; renal
artery clipping
(1K1C/2K1C) 2572

be controlled

FEARLAE A5 1 5 T 4 ) Mt
150 e B N T
Simulate hypertensive microvascular Requires complex surgery ;
injury caused by renal insufficiency; may cause postoperative
the amplitude and duration of
elevated blood pressure can injury

w2 I TARERAE  ATRET]

AT s [ Vi < gy
R R S L HIFE B A v DL A 5 9

AR
Investigate renal
hypertension-related

inflammation or renal .
microvascular pathology
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&k 2

TR
Modeling
methods

BRI
Detailed method

(S

Advantages

B

Disadvantages

N7
Application

25T Ang 11/
DOCA/L-NAME
Drug intervention: Ang

I /DOCA/L-NAME

8% H % : SHR/Dahl-
SS K
Genetic factors:

SHR/Dahl-SS rats

SER A - Trem?2 W%/

SlR'l‘S E‘I—&IK/%/J\ ﬁ [30, 35]

Gene editing; Trem2™"/
SIRT3™~

(30, 35]
mouse

RS itk e
BLi
Dietary induction: high-
salt/fat/sugar

254 Tl STZ/ VU AR,
Drug intervention;

STZ/ alloxan

R ZE L
Metabolic
disorders

% %@E :ob/ob N
db/db ,ZSF1
Genetic mutation ;

ob/ob, db/db, ZSF1

BN/ R RIAE ; T
R ; T TR 5E 7018 B ot
5% (41 RAAS NO i)
Minimally invasive, easily
performed; stable blood
pressure elevation; applicable
to specific molecular pathways
(e.g., RAAS, NO pathway)

FI ATV B LT RS 5
5 NSER R U
If. s FEAF 1L
Spontaneous hypertension with
high success rate; mimics
human primary/salt-sensitive
hypertension

1878 Trem2 75 F R0 A &
AR TR A 1 B T 5 A A
SIRT3 G o LA 1A ) RE e it
AL A 52 ]
Reveals Trem2’ s role in
macrophage-mediated
angiogenesis; clarifies SIRT3
deficiency effects on
mitochondrial dysfunction and
impaired angiogenesis

BEWEA RARE 8 M
FAC LR A AEASE CMVD HL
TlEFIE
Mimics human metabolic
syndrome ; applicable to
mechanistic studies of metabolic

syndrome-related CMVD

AR 20, MU 7 5 STZ 7]
K4l T1DM/T2DM RHF ; DU 4
WEEWE FRLAAT
Simple operation, high success
rate; STZ mimics TIDM/T2DM
features ;alloxan is cost-effective

A I AR RE B DR 5 55N
FARIFLEAAE = BEAHAL
Spontaneous obesity , diabetes
highly similar to human
metabolic syndrome

Ang A0
DOCA T3k 3 B IBR
Ang Il requires long-term
injection; DOCA modeling
requires combined
nephrectomy

) F% A 15 5 SHR X il 77
T U Dahl K B
Dt A R M
High breeding costs; SHR
are susceptible to housing
conditions; Dahl rats are
expensive and difficult
to breed

R 4 LRSS
BOR S8 s MERU A
FRE I A
Long modeling period;
unstable effects post-diet
cessation; limited
replication of human
dietary complexity

STZ HEE M ; T4 e
G BT B 5 0 AR
FEIAES:

STZ is carcinogenic
alloxan causes hepatorenal
toxicity and hypoglycemia

ZSF1 BERITG S AR 3 b
H 5 aB MR (GE A T
FEERIRFTY
ZSF1 model requires
complex hybrid breeding;
some models are only
applicable to research on
specific genders

AL 259 % Ang [1/DOCA
P CMVD 175G 5T
NO AR RS XU 4 19
A
Evaluate drug efficacy on Ang
I /DOCA-induced CMVD;
study NO deficiency in
microvascular dysfunction

WS D e e L T B R A
SRR e I X R A
ARG
Study the chronic effects of
primary or salt—sensitive
hypertension on the
microvasculature

R Trem2 {5510 BETE i
I Pk CMVD L
il S TER T HE R AR AT 2
FLAA Ty RE B AR R O 1 8
i B T AL
Investigate Trem2 signaling in
hypertensive CMVD and
therapeutic targets
analysis of the mechanism of
mitochondrial dysfunction in
cardiovascular diseases

i AL S WA CMVD
Y7259 DT AL IR
o X R 1 PR A A
Screen drugs for metabolic
CMVD; study obesity,
diabetes-induced
microvascular damage

WFFEHE BRI Lo LS Tl 1L
P03 5 VA A 25 3 i
EIRERRIPET]
Study diabetic
cardiomyopathy-related
microvascular injury ;
evaluate the protective effect
of hypoglycemic drugs

on microvascular

W e/ T A DG B3
AR R I RE R
L
Investigate mechanisms of
microvascular energy
metabolism dysregulation and
functional impairment in
diabetes/ obesity-associated
metabolic syndrome
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gxr2
e ki s Bt B
metﬁo dsg Detailed method Advantages Disadvantages Application
WFFEAR PRI O LS o P9
LORLAAS A3 5 U A S RE
TR N R SRR AR S A0 B 53T HIL s IR AL )
S CU g RO 0 R WK HE B 249 9 L
i‘r}fil&%/f&poE B H 5 A B s B ILAE A 2l ik T EH
PN RERRAL Explore the molecular
Gen:; diting Directly validates mitochondrial - mechanism of endothelial
MI (iUll koi' calcium homeostasis in diabetic mitochondrial injury and
. 48-49) microvascular damage ; microvascular dysfunction in
ApoE™" mouse’ spontaneously develops diabetic cardiomyopathy; to
hyperlipidemia and atherosclerosis explore the microvascular
protective effect of anti-
atherosclerotic drugs
BOA B, AT i BE AT ] P MARALE  SET 53 5 WFFE M1 8 PCI RS
AL FLIBTe 1L P 13453 XFII A RE B R s T RE U T IALE] PR BB
FARGHL:LAD/LCX (MIR) i 545 403 GO R PP AR A 25 Tk
Surgical ligation: Mature technique can control Requires thoracotomy with Study post-M1/PCI
LAD/LCX the infarct size ; simulates high mortality ; demands microvascular remodeling ;
microvascular injury high experimental skill; evaluate anti-reperfusion
caused by MIRI may induce arrhythmia injury drugs
o S TR AT AL N s RS A WiE P I o
At sk g ok TR ECURG L BRI R g oo sum sz
Syinge HERRE SN BB AR RIVECRAEE ; AR PR T e R e
HER Y R b AL B ke 9 550
R K ke G R o455 2 e
mbolic agents: Mi h imic PCI Mi h lack CMVD fy HARHLH
PR . . icrospheres mimic icrospheres lac . .
oI A e ZE microspheres/sodium . . . L . Assess anticoagulant/anti-
. microthrombi ; sodium laurate bioactivity ; sodium laurate .
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