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Feasibility of assessing left ventricular myocardial morphology and
function in acute and chronic myocardial hypertrophy rat
models with ultrasound biomicroscopy
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General Hospital of Ningxia Medical University. Yinchuan 750004, China)

[Abstract] Objective To investigate the feasibility of assessing left ventricular myocardial morphology and function in
acute and chronic myocardial hypertrophy rat models induced by isoproterenol (ISO) with ultrasound biomicroscopy
(UBM). Methods Totally 40 SD rats were randomly divided into 4 groups (each n=10). Rats in acute myocardial
hypertrophy model group (acute model group) were given subcutaneous injection with ISO 85 mg/kg once a day for 2 days.
and those in acute control group were given equal amount saline with subcutaneous injection for equal course. Rats in
chronic myocardial hypertrophy model group (chronic model group) were given subcutaneous injection with ISO 5 mg/kg
once a day for 7 days, and those in chronic control group were given equal amount saline with subcutaneous injection for
equal course. The following parameters, including left ventricular anterior wall diameter (LVAWD), left ventricular
posterior wall diameter (LVPWD), left ventricular end diastolic diameter (LVEDD), left ventricular end systolic diameter
(LVESD), left ventricular end diastolic volume (LVEDV), left ventricular end systolic volume (LVESV), left ventricular
ejection fraction (LVEF), left ventricular fractional shortening (LVFES) and left ventricular myocardial mass were
measured with UBM. Then the rats were sacrificed, the left ventricular myocardial masses were accurately weighed.
Results Compared with acute control group. LVAWD and LVPWD increased in acute model group (both P<C0.05).
Compared with chronic control group, LVAWD, LVPWD, LVESD and LVESV increased in chronic model group, while
LVEF and LVFS decreased (all P<C0.05). Compared with acute model group, LVEDD, LVESD, LVEDV and LVESV of
chronic model group increased, but LVEF and LVFS decreased (all P<C0.05). Left ventricular myocardial masses
measured with UBM were higher than anatomical accurate weighing in all 4 groups (all P<C0.05). Left ventricular
myocardial masses of acute model group measured with both methods were all lower than those of chronic model group
(both P<C0.05). The left ventricular myocardial masses measured with UBM were positively correlated with the value
measured by anatomical accurate weighing in all 4 groups (all P<C0. 05). Conclusion UBM can non-invasively evaluate left
ventricular morphology and function in rats with acute and chronic myocardial hypertrophy induced by 1SO.
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(@ ZE] B8 HiHES A9 BHE: (UBM) AL R E LR R (SO 8Ok R A HE 18 M0 WUIE JE AR 8 720 Z IR S A
DIREM AT AT, Ak ¥4 40 K SD RERBAL A0 4 . SHEBTANA K R TS ISO 85 me/kg R, 1 IR/ K, % &2
2 R 2t X B AR 100 B AR R T i AR B K 18 MR AL A Y R A 1SO 5 me/kg IR L1 K/ KL ESE 7 K18
PE X B LR [R] 500 i AR S AR B AR K . SR UBM Il 220 E R BEJE BE (LVAWD) 2.0 % 5 BE R JE (LVPWD) |
L EEF IR A N (LVEDD) | 2.0 3 W 45 K 3 N 42 (LVESD) | 8 /0 28 87 3k R I 245 B (LVEDV) | 2.0 35 W& 45 A 351 25 71
(LVESV) 720 3 H L 43 0 (LVEF) (760 28 48 3l 45 48 R (LVES) B 720 % Bid . AbJE K BRUG X 28 0 38 & i A7 6 %
E. ER SMHATAIA LVAWD.LVPWD % 2Pt BZ1 38 i (P 3<C0. 05) ;@ A AI 4] LVAWD.LVPWD.LVESD X
LVESV %48 M X B2 38 K, ifif LVEF,LVFS F& % (P #<C0. 05) ;18 MM # 41 LVEDD,LVESD,LVEDV,LVESV % & 7%
HERILH IS, T LVEF,LVFS FAK (P 2<0. 05), 4 20 UBM JIril) 2 0 28 5t & 2 385 TR 0 Bk 1 (P 34<C0. 05) , 2 F 5 v i
I 2 P A TR 2] 700 8 P IR T8 PR 20 (P 19<C0. 05) . 4 41 UBM BRI Ze.0 %8 B B SR AR PR T I 2600 5 TR 0 12

IEAHSE (P #<C0. 05, 51 UBM REME OO AL 1SO B ok BUE 18 v O WUIR B B A2 D B A K U RE .
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SR, Mk T ESEENRNE ERER
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O WU JE AR 20 BB 38 R U RE S B AT AT 1
1 #REFE
1.1 SeBsh¥y R 4yeH SPF 2Pk fdE SD KR 40
FURBURE (2804200 g, B W) ATHIE S SCXY (77) 2018-
0001, ARifEfRDEHE SR 1 8 UG AT 5250, FF K BB HL 53
F 2D IR JE AR 2 (A MERI RS 2D | 2Pk X B4 18
PO UIE JE AR 21 (5 PR R 20 B8 P X A, B4 10

[(XEHS]

1003-3289(2020)03-0362-05

H SRR R B TS 18O 85 mg/kg (A&, 1
W/ R ESE 2 K5 2otk B4 LU [ 3510 & 90Uk B 7
SPAEBRER K 5 18 PERT RS 20 B2 R U S 1SO 5 mg/kg 14 5T
i, 1 IR/ R GIESE 7 K 18 M B ZH DUA [R) 50 £ AR B
YRS AR K, ERER 1SO JEURL 24 4l B =99, 0% (4it
%7:90100226) . MM AR P, AR AL SE T 2 HL 1
PERCHAUZHBET. 1 2 AR IR AET: 1 2

1.2 U5 FE KM Visualsonics Vevo2100 1543
HERA AR R G0, MS-250 3k 8 R 20 MHz, 1§
s BT 10 %K A FUBE (0. 4 ml/100 g D) Jg . 0 Eip
PEORE KB T BB s BL 8 06 it Ak 4 1% Y XoF g 58 0 i
XAHEE . R UBM WS M & 55 72 0 % K il U0 i fi
NG CONS Y S VDS N g 1B S SR A
B8 45 1 T R 200 20 IR O AN B IRORE 26 S R e
BT B RE SR BEFL KU GOk F . T ARG
PA T — Mot P15 0 i 22 0> 5 I BE JEE E (left ventricular
anterior wall diameter, LVAWD) , Z£.[> & J5 BEJE &
(left ventricular posterior wall diameter, LVPWD) |
120 % &7 5k K ] N 42 (left ventricular end diastolic
diameter, LVEDD) K& Z& 0> % W 46 K B N 12 (left

ventricular end systolic diameter, LVESD), & H



364 - o [E B 2R R B R 2020 4E5S 36 #5258 3 8] Chin J Med Imaging Technol, 2020, Vol 36,No 3

B X 3 S B 3 A0 Bl R BT S A R 4 AR (R
Do, W4 B3t 5 K8 700 % &F koK B8 (left
ventricular end diastolic volume, LVEDV) ,Z£.0 B I
g5 K W 4 2 (left ventricular end systolic volume,
LVESV) | Z& 0> % 4t 1L 73 %X (left ventricular ejection
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AR R AZ AR B 0 oc L4 MG AR & Ca®
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26 51 LVAWD(mm) LVPWD(mm) LVEDD(mm) LVESD(mm) LVEDV(mD LVESV(ml) LVEF(%) LVFS(%)
ZPEX A (n=10)  0.1620.01  0.1520.01  0.6120.04  0.404-0.03  1.8820.26  0.734-0.13  61.436.98 33.80244.93
AR (n=8) 0.2040.01* 0.1940.02* 0.63£0.03  0.4240.05  2.14£0.20  0.81£0.24  63.9049.71 35.98+6.94
XA (n=9) 0.1740.01  0.1740.01  0.7040.03  0.4040.02  2.534+0.28  0.7240.09 71.38+3.63 41.88+3.12
PRI (n=9)  0.21240.02% 0.21420.02% 0.7140.044 0.527420. 0472 2,6520.33% 1.3320. 2672 50. 6426, 237226, 7344, 0274

FH 14. 959 15. 278 17. 886 19.765 18.507 21.485 30. 910 22,392

Pl 0. 047 0. 040 0.031 0. 001 0.038 0.011 0.014 0.026
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2 BHERRAEOCECHHLEHIE (HE, X100) AL IEH X BEZH.C LSBT M, O WUAN A5 B 5%, Al MU A% 35 20 53 A 5 B A4S PR Bl 28
OIS ZE L s C. 2R B2 O LA A HE S 3L MR = T L A M AR O AR

F2 44K UBM il 0% FiE Y
Ko AR B L x+9

Zeb s i (g)
20 51 (i P1{H
UBM TE AR E
ZMEXTBAH (n=10)  0.86+0.04 0.7540.09  2.351 0.043

SRR (n=8) 1.0430.03" 0.86+£0.09* 2.622 0.021
XA (n=9)  0.8940.05 0.800.07  2.224 0.041
PRI (n=9)  1.2240.10%2 0.9240.08%2 2,927 0,011
FH 16. 783 14. 491 — —
P 0.037 0.042 — —
Hex : GAMX A RE, P<0.05; # . 58X MAH i, P<
0.05; A 512 HRIAIZ g, P<<0.05
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