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High-frequency echocardiography for assessment of regional wall motion abnormality

and cardiac function in mice with myocardial infarction
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Abstract: Objective To evaluate the value of high-frequency echocardiography in assessing cardiac structure and function in a
mouse model of myocardial infarction. Methods Twenty-five C57BL/6 mice were randomly divided into sham-operated group
(n=10) and myocardial infarction model group (n=15) established by ligation of the left anterior descending artery. The cardiac
structure, regional wall motion and cardiac function of mice were examined with pulsed wave Doppler (PWD), tissue Doppler
imaging (TDI), EKV and M-mode echocardiography 3 days before and at 1 week after the operation. The histological changes
and myocardial structure of the heart were observed at 1 week after the operation. Results High-frequency echocardiography
and HE staining detected obvious myocardial infarction in the mice in the model group. Compared with the sham-operated
mice, the mice with myocardial infarction showed significant left ventricular expansion, obvious thinning of the ventricular

wall, and significantly decreased ventricular systolic
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function and diastolic function with regional wall motion
abnormality and ventricular remodeling. Conclusions

2D-type echocardiography combined with M-mode,
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PWD, TDI and EKVTM for allows accurate and sensitive
detection of the loci and severity of myocardial infarction
to provide important evidence for clinical diagnosis and
treatment of myocardial infarction.

Keywords: high-frequency echocardiography;
myocardial infarction; ventricular systolic function;
ventricular diastolic function; regional ventricular wall

motion index



http://www.j-smu.com

J South Med Univ, 2017, 37(8): 1014-1021

- 1015 -

P I DR B A A ZE sk R A T S S50 O S it
Ji R FRI U e T i o N SRR 14O M 05 , A
AR ABET R, TG A R, BRIk, S
A AT AL, IR R, K24
OB R ZE AP IR N RS W B A e 22 R T RE S+
W2 TR RS T 50% 5T I 35T B, HTUS
RE, B AE T ReS O Rt B TE7 Tk T fg
SEHIORREES S /N AR A L] e Y
YIAI TS DL SRR I REARTEE ™, TR R 20 %
RN LS EE /N RO SR TG i e A
RS H PR E  FE R N AN SCERARGE 2R FI M
AU F s BRI O AL MR IR DI RE , THiEX
Ak 288 (PWD) A58 (TDD X EKV™ S
D ENEIZEA T O N DI RE S = REE s 5
TEIUHEZE L, X B SCI T A e B 3
I RIZTRFERR , A e SR PAl O WL ST 72 % T
oo P, ARSI S R H 2D . M-mode . 23§ 5
EK V™R AR O N RO AETEASS5H , 0T)
RELA B Jryils 2 BE2 SRR , YRR 2 SO 2 o X
PISGOERERE , SR RO UBEFE ST A7 RIS DAl
PE T ATRE S NME,

1 #EEnAE
1.1 £33

12 J& SPF 4411 C57BL/6 /N 25 W, 1A 3 26+
2 g, T RA BRSO At [SCXK ()
2013-0002 ], o FA HAUOR DL TGRS AR AR
A4 S5 Bl W I T 5 e ) ) S 36 e Y A T [ SYXK
(8)2012-0122 ], I LASEER S Y 3R JEI 253 A
TEAER,

B 1 MROEFARSE

Fig.1 Operation of the mice for inducing myocardial infarction. A: Thoracotomy; B: The left anterior descending coronary artery; C:
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Position of the mice on the ultrasound fixation table; D: Papillary muscle transverse position showing the right ventricle, gray for the

myocardial infarction area.
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Fig.2 Ventricular short axis view (A) and phases of ventricular wall motion (B). 1: Anterior ventricular septum basal segment;
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2: Anterior ventricular septum middle segment; 3: Posterior wall basal segment; 4: Posterior wall middle segment; 5: Posterior

ventricular septum basal segment; 6: Posterior ventricular septum middle segment; 7: Posterior ventricular septum apical

segments; 8: Lateral wall apical segments; 9: Lateral wall middle segment; 10: Lateral wall basal segment; 11: Inferior wall basal
segment; 12: Inferior wall middle segment; 13: Inferior wall apical segments; 14: Anterior wall apical segments; 15: Anterior

wall middle segments; 16: Anterior wall basal segments; 17: Crdiac apex.

DL A R N (A 3 AN S0 Bl R LA
FSAE.
1.3.3 SMUALRIHBILFIE AJG 1A, BRI SE 5 R
FERHE/INE, B O, FH 10% 48 /R ShAREN 2 , 470 fu 4
YIh, 647 HE e g NI ZUm =Rk
1.4 HIE%t 47

SEEGAE R SPSS 13.0 8- 880, Birfy

K AR RE2E 2R, 2 18] USR] K, 24 P<
0.05 AN ZEFHAGI#E L.

2 H#R
2.1 AR RAEEHSEMRE

AJE U, SIRFAN I b, iRl g B 7Y
AR S Uy I IH i OV X e, MR A U sy R S A



http://www.j-smu.com

J South Med Univ, 2017, 37(8): 1014-1021

- 1017 -

FHREARH (R 3) . SITFARALEL , DAL NI
LVED;d.LVED;s.LVEV;d.LVEV;d L & AoD #1] ii.
HE(P<0.05) ,LVAW;d FI LVAW ;s 4] i 757 (P<0.05) ,
LVPW;d.LVPW;s.LV Mass A UL 5 20728 (P>0.05) H.
FEAEA P R 2ot R P SIS /N B O R T I 25 S
(P>0.05,%1).

R MENRAEERSENSWENREREESH
Tab.1 Echocardiographic parameters of the left ventricular

structure and systolic function in mice with MI (Mean+SD)

Echocardiography parameters Sh:r;ir)())up Néij(;l)lp
LVAW; d (mm) 0.73+0.02 0.23+0.02*
LVAW; s (mm) 1.17+0.08 0.25+0.05*
LVID; d (mm) 3.64+0.10 4.94+0.21%*
LVID; s (mm) 2.14+0.15 4.28+0.19*
LVPW; d (mm) 0.74+0.03 0.79+0.06
LVPW; s (mm) 1.11+0.06 1.14+0.03
LVEV; d (mL) 60.01+3.23 110.66+8.30*
LVEV; s (mL) 18.45+2.32 80.39+7.62*
EF (%) 70.56+2.55 33.7147.18*
FS (%) 39.34+1.52 18.66+4.35%
LV Mass (mg) 70.73+2.91 71.3849.50
AoD (mm) 1.64+0.14 2.67+0.22%

Ascending aorta peak (mm/s) 1437.88+106.84 1024.29+12.09*

Pulmonary artery peak (mm/s) 845.97+34.74 792.35+24.37

HR 432+18 425+13

LVAW; d: Left ventricular end-diastolicanterior wall thickness;
LVAW; s: Left ventricular end-systolic anterior wall thickness; LVID; d:
Left ventricular end -diastolic dimension; LVID; s: Left ventricular
end-systolic dimension; LVPW; d: Left ventricular end-diastolic posterior
wall thickness; LVPW; s: Left ventricular end-systolic posterior wall
thickness; LVEV; d: Left ventricle end diastolic volume; LVEV; s:
Left ventricle end systolic volume; EF: Ejection fraction; FS: Fractional
shortening; LV: Left ventricular; AoD: Aorta of dimension; HR: Heart
rate. *P<0.05 vs sham group.
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Fig.3 Ultrasonic evaluation of the left ventricular structure and systolic function in mice with MI. A, C: Typical B- and M-mode
images of the heart in the sham group( short axis); B, D: Typical B- and M-mode images of the heart in the MI group( short axis) ; E, I

Typical B- and PWD of the aorta in the sham group( long axis); F, J: Typical B- and PWD of the pulmonary artery in the sham group(
long axis); G, K: Typical B- and PWD of the aorta in the MI group( long axis); H, L: Typical B- and PWD of the pulmonary artery in the
MI group( long axis); g: Outflow tract of the left ventricle. The yellow arrow indicates the infarct area.
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Tab.2 Echocardiographic parameters of the left ventricular diastolic function in mice with MI (Mean+SD)

Category

Sham group (n=10)

MI group (n=15)

Mitral valve PWD
E peak rate (mm/s)
A peak rate (mm/s)
IVR/ms
IVC/ms
ET/ms
Tei
Pulmonary venous PWD
PVS (mm/s)
PVD (mm/s)
PVA (mm/s)
PVS/PVD ratios
Mitral annulus TDI
E' peak rate (mm/s)
A' peak rate (mm/s)
S peak rate (mm/s)
E'/A' ratios

727.65+35.43

445.25+26.48
14.54+1.77
10.67+0.97
53.71£1.90
0.47+0.05

277.74+35.47

645.78+42.66

111.62+20.24
0.4 £0.06

38.71£2.25
31.24+1.92
30.81+£3.48

1.26+0.08

638.62+£51.22*
216.45+53.09*
18.53+1.45%
14.834+2.71*
49.78+0.82
0.67+0.06*

215.054+52.90
430.98+68.85*

94.29+8.56*

0.79+0.32%*

27.87£1.37*

28.58+2.63

24.21+£1.35%
0.97+0.12*

*P<0.05 vs sham group.
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Fig.4 Doppler echocardiography of the mitral valve. A, B: The location of the collection mitral valve orifice

and mitral annulus spectrum; C, D: The TDI of the mitral annulus; E, F: The PWD of themitral valveorifice;

a: IVCT; b: IVRT; c: Aortic ejection time.
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Fig.5 Changes of the ventricular wall motion index in
mice with myocardial infarction. *P<0.05 vs sham group.
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Fig.6 Myocardial HE staining in mice with MI. A: Infarction border region; B: Infarction region
with lymphocyte infiltration (yellow arrows), neutrophil infiltration (blue arrows) and

fibroustissue hyperplasia (black arrows).
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