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(8 ZE] BH:ET 7.0T D IEREIARE S (cardiac magnetic resonance , CMR) SEAili 11 ik 51 & (pulmonary artery hypertension,
PAH) K BUIM S IR LA ME DN RERY A2 1k . Foid s e 36 HUMENE SD R B (BEHLAM A 6 4, B 4H 6 ) SR AR A 37 PAH K LA
W, FARBAE I (L) S AUR 5 1.2.3 .45 I FH MR (Bruker BioSpec 7.0T) #EAT-CMERUSR , 43510 5k 35 il 2 ik (main pulmo-
nary artery , MPA) 45 filigliJjk (right pulmonary artery, RPA )  Z2 i gk (left pulmonary artery , LPA) B 4%, i M5 H 5 RZ £ 30
Jik ( ascending aorta, AA) HRZ L (MPA/AA . RPA/AA . LPA/AA) ; U UM A BB ET sk R W i KA 2k ( right ventricular end-diastolic
maximum diameter, dRV.,...) 577 & &F ik AR Wi KAEZE (left ventricular end-diastolic maximum diameter,dLV,..) Z b (ARV,./dLV...)
E%ﬁgkj{%?fﬂ(right ventricular end diastolic volume ,RVEDV), E%q&(%ﬁﬂiﬁfﬂ(right ventricular end systolic volume, RVESV),
iﬁﬁzﬁifﬁﬁﬁﬂﬂ‘mlﬁ%ﬁ(right ventricular ejection fraction, RVEF) ; B HKEITAEOSERPCH E W4 (right ventricular
systolic pressure, RVSP) o K JH SPSS 24.0 e 4R 4, B AT AEA ¢ 461590 2 ANOVA 7307 LUBEA RIS ] i iR 4S SEU 26 7 R
FH Pearson FHOCHEIM T IT A 4S80 5 RVSP IUARSCHE . 855 RS 45 1 AR BLRVSP BREHEZ THE [ (29.92 + 1.94) mmHg os.
(41.55 + 3.14)mmHg, P < 0.01], J5 B 2T , MPA RV, /dLV,. % RVESV .RVEDV iZ# K (P < 0.01) , RVEF 7EBE 5 2 JH
BEFEML(P<0.01) . MPA/AA (dRV,../dLV,...RVEF 5 RVSP AT B HYAH I (r 35314 0.573.,0.700,-0.760, P 1) < 0.01) o 45
£:7.0T CMR ] GUakt W2 31 PAH K RO e it sk M AT OB S DI RERYBUEE , AfF5E PAH AYTZAEHLHIT T T HeAil
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Right ventricular function evaluation by 7.0T cardiac MRI in a rat model of pulmonary
artery hypertension

Yuan Xiaohan',Xu Yi'"",Zhu Yinsu',Zhu Xiaomei', Yu Min®, Han Honghao

'Department of Radiology ,’Department of Respiratory ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To observe the evolution of pulmonary artery diameters and cardiac functional changes in a rat model of
pulmonary artery hypertension(PAH )using 7.0T cardiac magnetic resonance (CMR). Methods: A rat model of PAH was established by
hypoxia. A total of 36 rats were divided into 6 groups on average (baseline, hypoxia at 1*,2", 3", 4" and 5" weeks; n=6). CMR was
performed every week by Bruker BioSpec 7.0T. The diameters of the main pulmonary artery (MPA ) , right pulmonary artery (RPA) , left
pulmonary artery (LPA) , right ventricular end-diastolic maximum diameter (dRV.,..) , left ventricular end-diastolic maximum diameter
(dLV,..) , right ventricular end-diastolic volume (RVEDV )and right ventricular end-systolic volume (RVESV ) were measured on MR
images ; ratio of ARV, to dLV,..(dRV,../dLV,...) , ratio of the main pulmonary artery to the ascending aorta (MPA/AA, RPA/AA, and
LPA/AA) , right ventricular and left ventricular ejection fraction (RVEF ) were calculated. Right ventricular systolic pressure (RVSP)
was obtained by right heart catheterization after CMR imaging for each rat. Comparison of above-mentioned parameters at different time
points was calculated by ¢ test and ANOVA analysis (SPSS 24.0). Pearson correlation analysis was used to evaluate the correlation
between above-mentioned parameters and RVSP. Results: The RVSP in model rats at the first week increased significantly compared
with the baseline[ (29.92 + 1.94) mmHg vs.(41.55 3.14)mmHg, P<0.01],and then gradually increased from the first week to the
fifth (P < 0.01). MPA, dRV,,./dLV,.., RVESV, and RVEDV gradually increased (P < 0.01). RVEF decreased significantly in the 2"
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week of modeling (P < 0.01). There were moderate correlations between the MPA/AA , dRV,../dLV,..., RVEF and RVSP in model rats

(r=0.573,r=0.700, r=—0.760, all P < 0.01). Conclusion:7.0T CMR can sensitively observed changes in pulmonary artery diameter

and right ventricular function during the progression of PAH rats, which lays a foundation for studying the evolutionary mechanism of

PAH.
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Figure 1 Delineating the endocardium by Argus
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Figure 2 Measurement of pulmonary artery diameter
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Figure 3 The changes in RVSP of baseline and the 1* to

5" week of modeling
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Table 1 The changes in pulmonary artery parameters of baseline and the 1* to 5" week of modeling  (x +s)
ISk SE Hk 55 1)H 552 )4 553 ) 554 )8 555 PH
MPA (mm) 2.40 £ 0.10 2.65 +0.41 3.33+0.22 347 +0.17 336+0.14 3.83+0.28 <0.001
RPA (mm) 1.83 +0.21 2.12 £ 0.50 2.32+0.20 234 +0.18 2.56 £0.27 2.61 £0.22 0.009
LPA(mm) 2.00 £ 0.10 2.20 £ 0.41 2.20 +£0.37 2.52 +0.08 2.65+0.21 2.57 +£0.39 0.042
RPA/AA 0.68 +0.12 0.81 £0.16 0.77 = 0.06 0.76 + 0.06 0.84 £0.15 0.82 +0.08 0.426
LPA/AA 0.73 £ 0.06 0.84 £ 0.15 0.73 +0.13 0.83 £ 0.03 0.87 = 0.09 0.80 £ 0.12 0.319
MPA/AA 0.88 +0.05 1.01 £ 0.08 1.11 £0.03 1.14 £ 0.04 1.10 £ 0.11 1.20 £ 0.08 <0.001
A B C
1.409 r=0.573 1.20 9 7=0.700 0.50 7 r=—0.760
1.304 P<0.01 110 P<0.01 P <0.001
b 0.40
=129 oo Z 100 =
E 1.104 °c 3 0.9 E E 0.30
= 1007 Z ] 0.20 -
0.90- 0.80 ) ’
0.80+ 0.40 - 0.10
2IO 3IO 4IO SIO 6IO 7I0 8IO 2IO ?:O 4IO SIO 6IO 7I0 8I0 2IO 3I0 4I0 5IO 6IO 7I0 8I0
RVSP(mmHg) RVSP(mmHg) RVSP(mmHg)
El4 PAHXRMPA/AA.dRV,./dLV,.. A5 ZE5 154 (RVEF) 5410 ZW 4 E (RVSP) B18 X 4
Figure 4 Correlation of the MPA/AA,dRV,../dLV....,and RVEF with the RVSP in PAH rats
®2 ELMERE 1~5FRVSP R CMR S8 K b4
Table 2 Comparison between RVSP and CMR parameters of baseline and the 1* to 5" week of modeling
(x+5s)
28 K2k 510 F2 0 $ 3 44 55 )4 P&
dRV,../dLV .. 0.52 £ 0.06 0.54 £ 0.03 0.60 £ 0.09 0.69 +0.08 0.77 +0.11 094 +0.14 <0.001
RVEDV(mm®) 195.18 £34.13 193.50 £ 54.22 265.83 £46.95 176.79 +32.12 20429 +45.35 256.54 +37.24 <0.001
RVESV(mm®) 11541 £17.34 118.50 +35.84 178.27 +34.78 119.81 £22.78 154.43 +38.65 206.87 +43.10 <0.001
RVEF 0.41 +£0.01 0.39 £ 0.02 0.33 +£0.02 0.32 +0.03 0.25 +0.04 0.20 + 0.06 0.008
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