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Abstract

Objective: To explore the mechanism of Chuanxiong in alleviating hypoxic
pulmonary hypertension in rats by inhibiting pulmonary vascular remode-
ling. Methods: Thirty healthy and clean male SD rats weighing (180 - 220) g
were randomly divided into three groups (n = 10): normoxia group (n), hy-
poxia group (H) and Chuanxiong group (L). Group N was fed in normoxic
environment, and the other two groups were fed in hypoxic (9% 11% O,) en-
vironment for 4 weeks, 8 h/D, 6 days a week. Rats in group L were gavaged
with Ligusticum chuanxiong solution diluted with normal saline at the con-
centration of 300 mg/kg, and rats in group H were gavaged with equal vo-
lume of normal saline. After 4 weeks, the mean pulmonary artery pressure
was measured. After pulmonary perfusion, the right ventricular free wall and
left ventricle plus ventricular septum were taken to measure the right ventri-
cular hypertrophy index. The changes of pulmonary morphology and ultra-
structure were observed under light microscope. Results: Compared with group
n, the average pulmonary artery pressure and right ventricular hypertrophy
index in the other two groups increased, and the thickening of pulmonary
vascular wall was obvious under microscope (P < 0.01); compared with group
H, the above changes in group L were reduced (P < 0.05). Conclusion: Ligus-
ticum chuanxiong can relieve pulmonary artery pressure in rats by inhibiting
pulmonary vascular remodeling.

Keywords

Ligusticum Chuanxiong, Hypoxic Pulmonary Hypertension

DOI: 10.4236/jbm.2022.102003

Jan. 30, 2022 20

Journal of Biosciences and Medicines


https://www.scirp.org/journal/jbm
https://doi.org/10.4236/jbm.2022.102003
https://www.scirp.org/
https://doi.org/10.4236/jbm.2022.102003
http://creativecommons.org/licenses/by/4.0/

C.C. Zhangetal.

1. Introduction

Pulmonary arterial hypertension (PAH) is a group of diseases that can cause
remodeling of pulmonary microvascular structure, increase pulmonary vascular
resistance, and finally cause right heart failure, with high disability rate and mor-
tality [1]. PAH is a common disease used to describe malignant diseases associated
with elevated pulmonary artery pressure (greater than or equal to 25 mmHg at
rest or greater than or equal to 30 mmHg during exercise) [2]. In recent years,
scientists have made great efforts to explore PAH, but they have not completely
cured PAH. Current studies believe that pulmonary vascular remodeling is one
of the main pathological changes of PAH.

Pulmonary vascular remodeling includes myosis around non myogenic nor-
mal arteries, thickening of muscular artery wall caused by proliferation and hyper-
trophy of smooth muscle cells, deposition and increase of extracellular matrix
proteins. Pulmonary vascular remodeling is a process of common thickening of
pulmonary artery intima, media and adventitia. Such thickening is formed by
the proliferation or hypertrophy of fibroblasts, smooth muscle cells, endothelial
cells, collagen, elastin and other main cells in each layer [3]. Studies have shown
that endothelial cells in the intimal layer of blood vessels can migrate from in si-
tu and transform into mesenchymal cells or smooth muscle cells, which become
endothelial mesenchymal transdifferentiation [4]. In animal models, the wall
thickening caused by smooth muscle cell proliferation is reversible to some ex-
tent [5]. Under the action of a series of links, pulmonary vascular remodeling
causes pulmonary arteriole wall thickening and lumen stenosis, resulting in de-
creased vascular compliance, increased right ventricular blood flow load and in-
creased pulmonary artery pressure, which eventually leads to pulmonary hyper-
tension and right heart failure, and even death in severe cases.

Ligusticam chuanxiong Hort is a kind of traditional Chinese medicine plant,
which is often used to promote blood circulation and relieve body pain. It has a
good therapeutic effect on some diseases such as coronary heart disease, cerebral
thrombosis, cor pulmonale, heart failure and so on. It is found that Ligusticum
chuanxiong has pharmacodynamic effects in protecting vascular endothelium, re-
ducing red blood cell aggregation, antioxidant stress and antiplatelet [6]. In addi-
tion, Ligusticum chuanxiong has the effect of calcium antagonist, which can expand
coronary vessels, reduce pulmonary artery pressure and achieve the purpose of
treating cor pulmonale, but there are few studies on pulmonary vascular remode-
ling of chuangiong at present. Therefore, this experiment aims to explore whether
chuangiong can alleviate the occurrence and progress of pulmonary hypertension
by inhibiting pulmonary vascular remodeling, so as to provide new treatment ideas
and methods for clinical prevention and treatment of pulmonary hypertension.

2. Material

2.1. Animals

Thirty healthy and clean male SD rats, weighing 180 g - 220 g, were provided by
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the animal experiment center of Wenzhou Medical University. The animal li-
cense No: scxk (Zhejiang) 2015-00009.

2.2. Reagents and Drugs

Chuan Qiong (China); 4% paraformaldehyde (Solarbio, Beijing); PE conduit (Aus-
tralia); Ordinary microscope (Nikon, Japan); Orthostatic fluorescence microscope
(Nikon, Japan); Microscope cover glass (Shitai, Jiangsu, China).

2.3. Experimental Grouping and Model Preparation

Thirty rats were randomly divided into three groups (n = 10): normoxia group
(n), hypoxia group (H) and Chuanxiong group (L). Group N was fed in nor-
moxic environment for 4 weeks, and the other two groups were fed in hypoxic
(9% 11% O,) environment for 4 weeks, 8 h/D, 6 days a week. Rats in group L
were gavaged with Ligusticum chuanxiong solution diluted with normal saline at
the concentration of 300 mg/kg before warehousing, and rats in group H were

gavaged with equal volume of normal saline before warehousing.

2.4. Measure the Mean Pulmonary Arterial Pressure (mPAP) of
Rats

The rats were weighed and anesthetized by intraperitoneal injection of 0.3%
Pentobarbital Sodium Solution (1.0 ml/100g body weight). After fixation, disin-
fect the rat’s neck fur with alcohol, separate the subcutaneous tissue, expose and
lift the external jugular vein, cut a “V” incision, and push the PE catheter con-
nected to the pressure transducer inward along the incision until there is a small

and regular pulmonary artery wave. The records are kept.

2.5. Measurement of Right Ventricular Hypertrophy Index in Rats

After mPAP was measured, the lung lobes and heart were perfused with normal
saline, the heart was cut off and rinsed with PBS, the atrium and the root of large
blood vessels were cut off along the atrioventricular sulcus, and the right ventri-
cular free wall (RV) and left ventricular + ventricular septum (LV + s) were re-
tained. After the filter paper was dried, the RV/(LV + s) was weighed with an
electronic balance according to the formula, to determine the right ventricular
hypertrophy index.

2.6. HE Staining of Rat Lung Tissue

The right middle lung lobe was soaked in 4% paraformaldehyde for 48 hours to
1 week. After dehydration, it was routinely paraffin sectioned and stained with
he.

2.7. Statistical Treatment

The data are expressed by mean * standard deviation (+s), statistical analysis is
carried out by SPSS 19.0 software, and the normality test is carried out for the

measurement data. One way ANOVA was used among multiple groups of sam-
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ples, LSD method was used for pairwise comparison of those with homogeneous

variance, and Dunnett’s T3 test was used for those with uneven variance.

3. Results

3.1. Comparison of Mean Pulmonary Artery Pressure of Rats in
Each Group

After 4 weeks, compared with the rats in group n, the mPAP of the rats in the
other two groups increased in varying degrees (P < 0.01); compared with group
H, mPAP in group L decreased (P < 0.01) (Figure 1).

3.2. Comparison of Right Ventricular Hypertrophy Index in Each
Group

After 4 weeks, compared with group n, the RV/(LV + s) ratio of the other
two groups increased in varying degrees (P < 0.01); Compared with group H,
RV/(LV + ) in group L showed a downward trend (P < 0.01) (Figure 2).
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Figure 1. Changes in mPAP of rats in each group. (X+s, n = 10). **P <
0.01 vs. N group; “2P<0.01vs. H group;
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Figure 2. Changes in RV/(LV + S) of rats in each group. (X £, n = 10). **P
< 0.01 vs. N group; 24 p<0.01 vs. HH group;
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3.3. Light Microscopic Observation Results of Lung Tissue
Morphology of Rats in Each Group

Compared with group n, pulmonary artery smooth muscle in the other two
groups proliferated in varying degrees, WA/Ta increased (P < 0.01), LA/Ta de-
creased (P < 0.01); compared with group H, the proliferation of pulmonary ar-

tery smooth muscle in group L decreased (Figure 3, Figure 4).

4. Discussion

PAH is a kind of progressive disease whose specific etiology and mechanism
have not been clarified. Its main pathological changes include pulmonary vaso-
constriction, pulmonary vascular remodeling and right ventricular hypertrophy
[7]. PAH is difficult to cure, the disability rate is high, which greatly increases
the social burden. Therefore, it is very important to do a good job in the preven-
tion and treatment of PAH. PAH is often secondary to atrial septal defect [8],
chronic obstructive pulmonary disease (COPD) [9], interstitial pulmonary fibro-
sis and related heart disease [10], and its pathogenesis is closely related to pul-

monary vascular remodeling.
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Figure 3. Comparison of WA/TA values of ratin each group. (X £S5,
n = 10).
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Figure 4. Comparison of LA/TA values of ratin each group. (X s,
n = 10). **P<0.01 vs. N group; 2P < 0.05 vs. H group.
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The effect of pulmonary vascular remodeling can affect the whole layer of
vascular wall, which is characterized by inflammatory reaction in and around
pulmonary vessels, hardening and thickening of pulmonary vascular wall, ab-
normal deposition of extracellular matrix, the expression of a-Smooth muscle
actin (a-SMA) increased, which led to the stenosis of vascular lumen and the in-
crease of pulmonary artery pressure [11]. Pulmonary vascular remodeling in-
volves many cytokines, such as VEGF, endothelin-1 (ET-1) and TGF-g5, MMP
plays a promoting role, while NO, prostacyclin and endostatin play a protective
role. The molecular mechanism of pulmonary vascular remodeling is com-
plex [12]. At present, there are three signal pathways studied more, namely
mitogen activated protein kinase (MAPK) pathway, BMP/Smad signal pathway
and Src/STAT3 pathway [13].

Although modern treatment has significantly improved the physiological func-
tion of PAH patients, its prognosis and mortality are still not optimistic. Ac-
cording to the basic mechanism and pathological changes of hypoxic pulmonary
hypertension, chuangiong was used for treatment. The equivalent dose of rats
was converted according to the conversion rate of body surface area, and the
concentration was 300 mg/kg. The results showed that the activity state, diet and
drinking water of the normal group were normal, while the model rats were ob-
viously agitated and overreacted to slight stimulation, compared with group n,
the pulmonary artery pressure, right ventricular hypertrophy index and pulmo-
nary artery wall remodeling were significantly increased in the other two groups;
compared with group H, pulmonary artery pressure and right ventricular hyper-
trophy index decreased in group L, which reversed pulmonary vascular remode-
ling to a certain extent.

In conclusion, Kawakami can reduce pulmonary artery pressure and reduce
right ventricular hypertrophy, and its mechanism may be related to the inhibi-

tion of pulmonary vascular remodeling.
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