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[ Abstract] Objective To compare and investigate the differences and characteristics of pulmonary vascular
remodeling in three mouse models of pulmonary arterial hypertension (PAH) constructed by left pneumonectomy,
jugular vein injection of monocrotaline pyrrole, and left pneumonectomy combined with jugular vein injection of
monocrotaline pyrrole, to explore for a PAH animal model that approximates the clinical pathogenesis of PAH, and to
create a model that will provide sound basis for thorough investigation into the pathogenesis of severe PAH.
Methods 59 male C57/BL mice (10-12 weeks, 24-30 g) were randomized into four groups, a control group (n=9), a
group that had left pneumonectomy (PE, n=15), a group that had jugular vein injection of monocrotaline pyrrole (MCTP,
n=15), and the last group that had left pneumonectomy combined with jugular injection of monocrotaline pyrrole (P+M,
n=20). To evaluate the effect of modeling and the characteristics of pulmonary vascular remodeling, hemodynamic and
morphological parameters, including right ventricular systolic pressure (RVSP), right ventricle/(left ventricle plus septum)
(RV/LV+S), percent of wall thickness in the pulmonary artery (WT%), muscularization of non-muscular arteries,
neointima formation, and vascular obstruction score (VOS), were measured in each group. Results 1) Compared with
those of the control group, the RVSP, RV/LV+S, WT%, and the degree of small pulmonary arteries muscularization in the
P+M group were significantly increased (P<0.01). The MCTP group had just slightly higher findings for these indicators
(P<0.05), while no significant change in these indicators was observed in the PE group (P>0.05). 2) Neointima formation
in the acinus pulmonary arteries, which caused obvious stenosis of the lumen, was observed in the P+M group, the VOS
being 1.25+0.80 points (P<0.001). In contrast, neointima formation was not observed in the MCTP group or the PE

groups, the VOS being 0 point (P>0.05). Conclusion Left pneumonectomy combined with jugular intravenous injection
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of MCTP could induce severe PAH formation in mouse. The model provides a good simulation of neointima formation,

the characteristic pathological change of clinical severe PAH.
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Fig1l Changes in body mass in each group before and after the
experiment initiated on day 35 (n=9)
*** P<0.001, vs. control group before experiment; ¥ P<0.001, vs. control

group after experiment.
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B 2 &H/NFRRVSPHIRHIE ( n=3)
Fig 2 RVSP and RHI values in each group (n=3)
* P<0.05, ** P<0.01, vs. control group; A P<0.01, vs. PE group; % P<0.05, vs. MCTP group.

Control group PE group MCTP group P+M group

B 3 HEfa-SMA IHCH ta[E /i
Fig 3 HE and a-SMA IHC staining images
A-D: HE staining, x400; E-H: a-SMA IHC staining, x400.

JZ(P>0.05) . MCTPZHWTY% i 5 K33.56%, BN HE 4 2.5 AEANMERGEhAKANAL TR R L 45
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WT% 545 i550.18%, = T X HE4H . PE4LFIMCTPAL (38.64+1.53) %, P4 L TEHA 125 5% (P>0.05); MCTP4
(P<0.001, 1), Sh(63.73£1.03) %, 15T % IBZH FIPEZH (P<0.001); P+M#H

x1 WhBkPIREERS L ALEEMVOSLEE

Table1 Comparison of pulmonary artery media thickness percentage, muscularization degree and VOS

Group n WT% (median [P,s-P;]) Muscularization degree/%, X+s VOS (x+s)
Control 3 23.42 (18.44-29.74) 34.09+2.27 0

PE 4 23.79 (19.65-29.64) 38.64+1.53 0
MCTP 3 33.56 (26.70-38.40) " "* 63.73£1.03"* 0

P+M 3 50.18 (39.38-66.85)" "™ ¥ 94.50+6.19" " 1.25+0.80"" "%

*** P<0.001, vs. control group; # P<0.001, vs. PE group; & P<0.001, vs. MCTP group.
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Complete muscularization
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B No muscularization

Percentage of pulmonary
artery muscularization/%

B 4 SHESIWEAHEIBKALLIZE

Fig 4 The degree of pulmonary artery muscularization in each group

B 5 /N AR & R IRR A

Fig 5 Neointima formation in small pulmonary arteries

A: Control gourp; B: The red arrow indicated that the neointima formation in the small pulmonary artery in the P+M group, which subsequently caused obvious

stenosis of the lumen; C: The red arrow indicated the positive a-SMA THC staining in the neointima of the small pulmonary artery in the P+M group. A and B: EVG

staining, x400; C: a-SMA THC staining, x400.
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