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MRI analysis of right ventricular function in rat model of pulmonary
artery hypertension induced by monocrotaline

GAO Yan, SU Zhuang-zhi
(Xuanwu Hospital of Capital Medical University, Beijing 100053, China)

[ Abstract] Objective The aim of this study was to establish a rat models of pulmonary artery hypertention with
monocrotaline, and to study the relationship between the evolution of right ventricular function and the evolution of pulmo-
nary artery pressure ( PAP) by magnetic resonance (MR) imaging of the right ventricular function. Methods Rat models
of pulmonary artery hypertension were established by monocrotaline ( MCT). The model rats were divided into 4 groups:
the 1-week-PAH group, 2-week-PAH group, 3-week-PAH group, and 4-week-PAH group, and pulmonary artery pressure
in the rats was measured by right heart catheterization. After injection of MCT, we used MRI to evaluate the ventricular
function of the rats every week. All the measurement data of right ventricular function in the model group were compared
with the average pulmonary pressure using Pearson’s correlation test. Results There were strong correlations between the
parameters of RV function in model group with the average pulmonary pressure (r = —0. 823 for RV EF, r =0.732 and
0. 803 for RV EDV and RV ESV). At 2 weeks after injection of monocrotaline, the mean pulmonary pressure, right ven-
tricular eject fraction (RVEF) , the end-diastolic volume (EDV) and the end-systolic volume (ESV)of right ventricle be-
tween rats in PAH and the control group showed no significant difference (P >0.05). But three-four weeks after MCT in-
jection, all these parameters were significantly different in the PAH rats than in control rats (P <0.05). Conclusions As
the pulmonary arterial pressure is increased in the rats, the right ventricular function is gradually impaired. For the monito-
ring of chronic pulmonary artery hypertension in rats, MRI can be used to accurately measure the changes of parameters.

The PAH can be indicated by looking at the changes of parameter such as RV EF, RV EDV and RV ESV.
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AR A BRA F [ SCXK ( 5E)2016 —0006] . F#L
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B2 e 5256 sl ) %8 9847 [ SYXK (50) 2010 - 0013 ), %
PR SE R GF UR (23 +£2) °C, MIXHBEE 40%~70%
HYGRE 12 h, A REEEYOK, #HURH BRURRL
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A A N RN [ L 3 Wi B ) o
112 il 5 s

S (MCT) - 36 [E Sigma 2 R E Y
5% /1N B H) 7% L 3% 1L ( Bruker BioSpin MRI GmbH,
PharmaScan 7. 0 Tesla, Siemens, Germany)
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Fig.1 MRI showing the morphological changes of left ventricular short axis from right ventricular

systolic to diastolic phases at two weeks after injection of monocrotaline
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FFIKk R I FL (end-diastolic volume , EDV) Y45 A
2 (end-systolic volume, ESV') | & I 73 %X ( eject
fraction, EF) .
1.4 FlizhBkFHENE
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Tab.1 Comparison of mean pulmonary arterial pressure between the model group and control group at 1 —4 weeks after modeling

A5 CARL 2 3 M 4
Groups Ist week 2nd week 3rd week 4th week
AL Model group 22.10 +2. 74" 25.30 +3. 78" 34.00 £4.40* 37.10 +3.53"
X HEZH Control group 22.50 £2.50 22.60 £2.76 24.40 £3.08 23.70 £3.65
T B 5 0E % X I sl i35 6 (mmHg) LA, *P >0.05, * P <0.01,
Note:#P >0.05, * P <0.05. compared with the normal control group.
F2 OGBS 1 ~4 JEBORIZE X IR A O S S B LB (v 5,0 = 12)
Tab.2 Comparison of right ventricular eject fraction between the model group and control group at 1 —4 weeks after modeling
255 S %2 %30 a4
Groups Ist week 2nd week 3rd week 4th week
A2 Model group 52.19 + 1. 62* 50. 86 +2. 25* 45.09 £2.03 " 41.53 £0.33"
X HEZH Control group 53.82 £1.08 52.70 £2.02 52.64 £2.02 53.02 £1.02
ARG IE R RO (% ) LB, TP >0.05, P <0.05,
Note:*P >0.05, * P <0.05, compared with the normal control group.
R3I ERIEH 1 ~4 IR X A A OB IRAR AP LR (2 £5,n = 12)
Tab.3 Comparison of the end-diastolic volume of right ventricle between the model group and
control group at 1 —4 weeks after modeling
415 %1 %2 %3 %44
Groups 1st week 2nd week 3rd week 4th week
HEFIZH Model group 0.39 +0. 04" 0.42 +0. 04" 0.45 £0.05 " 0.48 +0.03 "
X HEZH Control group 0.40 £0. 03 0.40 £0.02 0.39 £0. 03 0.39 £0. 04

T B 5 IR IR A O AT AR IR (ml) LB, *P >0.05, * P <0.01,

Note:*P >0.05, * P <0.05, compared with the normal control group.

R4 EBUSE 1 ~4 B S IR O BRI R L (2 25,0 =12)

Tab.4 Comparison of the end-systolic volume of right ventricle between the model group and control group at 1 —4 weeks after modeling

2H 5 1R 2 %38 a4

Groups 1st week 2nd week 3rd week 4th week
TERIZH Model group 0.13 £0.017% 0.14 £0.02% 0.23 £0.04* 0.25+0.04"
X B&ZH Control group 0.13 £0.01 0.13 £0.03 0.12 £0.01 0.12 £0. 02

AR 5 OE O B AT D B A AR (mL) L #P >0.05, * P <0.01,

Note:*P >0.05, * P <0.05, compared with the normal control group.
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Fig.2 The RV ESV (A) and RV EDV

(B) at 2 weeks after injection of monocrotaline
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Fig.3 The RV ESV (A) and RV EDV

(B) at 4 weeks after injection of monocrotaline
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Fig.4 Scatter plots of correlation of the
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in PAH rats at 1 —4 weeks after injection of monocrotaline.

RV EF(A), RV EDV(B) and RV ESV (C)
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