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Abstract. Pulmonary hypertension is a chronic pulmonary vascular disease. In recent years, quite a number
of studies suggest that the increase of pulmonary artery pressure is the result of multiple factors. A better
understanding of the related factors is of great significance to the prevention, diagnosis, treatment and
prognosis of pulmonary hypertension. Based on this, this paper studies the genetic immunity and
environmental induced pulmonary hypertension. In this paper, 60 patients with pulmonary hypertension in
our hospital from January 2020 to the first half of July 2020 were selected as the research objects. According
to the pathogenic factors, the patients were divided into groups. Among them, pulmonary hypertension caused
by genetic factors was group A, and pulmonary hypertension caused by environmental factors was group B.
This study found that the incidence rate of family genetic history reached 6%, and the proportion of diseases
caused by immune factors accounted for 2%. Because of the high altitude hypoxia environment, about 5%
accounted for 5%. Smoking is the main factor leading to the morbidity of pulmonary hypertension, accounting
for up to 70%. The results of this study provide theoretical basis for the treatment of pulmonary hypertension
caused by genetic immunity and environment.

In this paper, the definition of pulmonary hypertension
is described, and the treatment methods of pulmonary
hypertension are introduced. We know that in the
traditional drug treatment, the effect of drug intervention
is mainly concentrated in the patients with pulmonary
hypertension who respond to the acute drug experiment,
so the effect is not ideal, while the effect of prostacyclin
treatment and endothelin receptor antagonist pulmonary
hypertension is relatively good. In addition, this article
also introduces the pathogenesis of pulmonary
hypertension. Finally, through the experimental study of
60 patients with pulmonary hypertension in our hospital
from January to the first half of July 2020, we understand
the main causes of pulmonary hypertension and the
changes of physiological indicators after the onset, so as
to provide theoretical data for the follow-up treatment.

1 Introduction

Pulmonary hypertension is a malignant progressive
disease [1-2]. The main clinical manifestation of
pulmonary hypertension is the gradual increase of right
ventricular afterload, which leads to right heart failure and
even death [3-4]. The incidence rate of pulmonary
hypertension is increasing year by year. More and more
people begin to realize the harm of pulmonary
hypertension and its complications. Meanwhile, more and
more studies are also being carried out on the pathogenesis
of pulmonary hypertension. People expect to intervene in
the development of pulmonary hypertension early, and
provide a reference for the treatment of pulmonary
hypertension. [5-6]

Relevant studies have pointed out that the influencing
factors of pathogenesis of pulmonary hypertension 2 Pulmonary Hypertension and Its
include hypoxia, genetic immunity, congenital, smoking Treatment
and so on. Therefore, the treatment of pulmonary
hypertension should also start from the above factors [7-

8]. In recent years, the research on pulmonary 2.1 Pulmonary Hypertension

hypertension in China has focused on the pathogenesis
and diagnosis and treatment, and made significant
progress [9-10]. Understanding the pathogenesis and
pathogenesis of pulmonary hypertension is conducive to
targeted treatment. It is of great significance for the
clinical treatment of pulmonary hypertension to explore
the genetic immunity and environmental induced
pulmonary hypertension.

Pulmonary hypertension (PAH) is a hemodynamic
abnormality in which the pressure of pulmonary artery
exceeds a certain threshold, which leads to the increase of
right ventricular load and right ventricular dysfunction,
which leads to a series of clinical manifestations. The
diagnostic criteria of hemodynamics were as follows:
mean pulmonary artery pressure measured by right heart
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catheterization at sea level and resting state > 25mmhg
(Immhg = 0.133kpa). Pulmonary hypertension is an
abnormal hemodynamic state, which is not an independent
disease, but includes a variety of clinical conditions.

(1) Classification of pulmonary hypertension

1) Idiopathic pulmonary hypertension is a kind of
pulmonary hypertension with unknown etiology. The
pathological changes of lung tissue are characterized by
endothelial cell swelling, proliferation, smooth cell
abnormal proliferation and extracellular matrix
accumulation, and the vascular cavity is gradually
occluded.

2) Familial pulmonary hypertension is a kind of
pulmonary hypertension associated with genetic factors,
accounting for 6% - 10% of the patients with pulmonary
hypertension. Among these patients, 50% - 90% of them
have found BMPR2 gene mutation. The abnormality of
BMPR2 gene is the characteristic manifestation of this
kind of patients. Genetic inheritance can advance the onset
age of the offspring of patients with pulmonary

hypertension, It causes the disease to develop more rapidly.

3) Pulmonary hypertension caused by risk factors or
related diseases
4) Persistent pulmonary hypertension in neonates

2.2 Treatment of Pulmonary Hypertension

(1) Traditional treatment

In the traditional clinical research, the diagnosis and
treatment of pulmonary hypertension are mostly
anticoagulant, diuretic, oxygen therapy, including digoxin,
calcium channel blockers and so on. But the traditional
treatment method is not ideal, the main reason is: the
above drug intervention effect is mainly concentrated in
patients with pulmonary hypertension who respond to the
acute drug experiment.

(2) Prostacyclin in the treatment of pulmonary
hypertension

The main mechanism of prostacyclin in the treatment
of pulmonary hypertension is to promote the level of
adenylate cyclase activation in the receptor, and promote
the proliferation of vascular smooth muscle, so as to resist
the platelet aggregation reaction in patients with
pulmonary hypertension. The earliest intravenous
prostacyclin drug used in clinic is eporostrol. Under the
intervention of this drug, it can promote the improvement
of hemodynamic level of patients, and the effect of
prolonging the survival rate of receptor is also significant.

(3) Endothelin receptor antagonist in the treatment of
pulmonary hypertension

Since the plasma endothelin level in patients with
pulmonary hypertension has an obvious increasing trend
compared with healthy controls, the key idea from the
perspective of clinical treatment of pulmonary
hypertension symptoms is to block the endothelin receptor
and reliably inhibit the expression of endothelin activity.

3 Research Object and Diagnostic
Criteria

(1) Selection of experimental objects

In this paper, 60 patients with pulmonary hypertension
in our hospital from January 2020 to the first half of July
2020 were selected as the research objects. The causes of
60 patients with pulmonary hypertension were statistically
analyzed. According to the pathogenic factors, the patients
with pulmonary hypertension caused by genetic factors
were called group A, and those caused by environmental
factors were called group B In this paper, the average
value of each detection index was used as the experimental
data.

(2) Diagnostic criteria of PAH

Under the guidance of color Doppler, pulmonary
artery systolic pressure was estimated by simplifying
Bernoulli equation

PASH =4*V2+ A4 (1)

V represents peak velocity of tricuspid regurgitation, a
represents right atrial pressure, and PAH is defined as
PASP > 5.33kpa.

(3) Statistical treatment

In this paper, SPSS17.0 software is used for data
analysis. The homogeneity and normality of variance were
tested. The experimental data of measurement data were

expressed as X+S,
Let XI’X2""Xn

sample

denote from the population

i

1 n
m, =;Z(Xj—X)
j=1

X is the sample mean.

2

4 Clinical Study on Pulmonary
Hypertension Caused by Genetic
Immunity and Environment

4.1 Pathogenesis of Pulmonary Hypertension

(1) Dysfunction of pulmonary vascular endothelial cells

The imbalance of synthesis and release of vasoactive
substances in pulmonary vascular endothelial cells leads
to pulmonary vascular lumen stenosis, blockage, vascular
contraction, proliferation and hypertrophy of smooth
muscle cells and adventitia, which induces and aggravates
the occurrence and development of PAH. As a vasodilator,
NO plays an important role in relaxing blood vessels,
inhibiting the proliferation of smooth muscle cells, and
participating in the regulation of vascular pressure and
structure. In PAH, endothelial function was impaired,
eNOS expression was decreased, no secretion was
decreased, and ET-1 secretion led to vasoconstriction and
remodeling.

(2) Gene mutation

Bone morphogenetic protein type Il receptor (BMPR2)
gene belongs to transforming growth factor beta (TGF - )
and belongs to transforming growth receptor superfamily.
Its mutation affects BMP signaling, which plays a
protective role in pulmonary vessels and induces vascular
remodeling. Nitric oxide synthase (NOS) is responsible
for the synthesis of No. NOS3 is a key enzyme in the
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physiological regulation of pulmonary smooth muscle
cells and vascular endothelial cells. The deficiency of
NOS3 gene can lead to protein kinase G tyrosinization and
activity damage, and induce pulmonary hypertension.
Prostacyclin synthase (PGI2) is the terminal enzyme in the
pathway of prostaglandin (PGI2). PGIS deficiency exists
in pulmonary capillaries of patients with severe PAH. It
has been pointed out that the decrease of PGIS gene
expression is related to the disorder of pulmonary vascular
endothelial function in patients with severe PAH.

(3) Effects of immune and inflammatory responses on
PAH

Studies have shown that inflammatory cells around the
reconstructed pulmonary artery infiltrate obviously. These
inflammatory cells release a large number of
inflammatory factors such as TNF - 8 and IL-6, which lead
to injury of pulmonary vascular endothelial cells and
proliferation of smooth muscle cells. At present, it has
been recognized that inflammation is involved in the
occurrence and progress of PAH.

(4) Vascular remodeling

Pulmonary vascular remodeling is an important
marker of PAH, characterized by thickening of vascular
wall, abnormal proliferation of one or more cells and
changes of lung matrix. Studies have shown that the
abnormal proliferation of PASMC is involved in
pulmonary vascular remodeling, which is characterized by
excessive proliferation and hypertrophy of the smooth
muscle layer of the media. In addition, a variety of changes
in lung matrix components resulted in wall remodeling.
The imbalance of matrix protein synthesis and

B Genetic factors ®Immune factors
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decomposition leads to its occurrence. In addition,
hyaluronic acid, as an important component of cell matrix,
is an important factor in pulmonary vascular remodeling
of IPAH. Matrix metalloproteinases (MMPs) are collagen
hydrolases. The imbalance of MMP and tissue inhibitor of
metalloproteinase (TIMP) metabolism leads to matrix
component accumulation and vascular remodeling.

(5) Thrombus in situ

Platelets, endothelial cells and coagulation chain
reaction are involved in its occurrence. The important link
of this mechanism is endothelial damage, exposure of
collagen fibers under the endothelium, platelet adhesion to
collagen fibers. Platelets release platelet activating factor,
thromboxane (TXA?2) and 5-hydroxytryptamine (5-HT) to
accelerate platelet aggregation and form thrombosis.

(6) Ion channel

The change of ion channel may be one of the
pathogenesis of PAH. It is found that the abnormal
function of calcium channel and potassium channel is
involved in the occurrence of PAH.

4.2 Proportion Analysis of Pulmonary
Hypertension Caused by Genetic Inmunity and
Environment

In this paper, 60 patients with pulmonary hypertension
were classified according to the causes of disease, and the
main causes were analyzed. The results are shown in
Figure 1.

Smoking & Other

70%

17%

Figl. Proportion of patients with pulmonary hypertension caused by genetic immunity and environment

The incidence rate of family history is 6%, which is
estimated from Figure 1. The proportion of diseases
caused by immune factors is 2%, because 5% of the
environment is caused by high altitude hypoxia. Smoking
is the main factor leading to the morbidity of pulmonary
hypertension. As everyone knows, smoking is harmful to
health, and lung and cardiovascular related diseases are
closely related to smoking. Current studies have found that
more and more diseases are related to smoking, and about
70% of patients with pulmonary hypertension are caused

by smoking.

4.3 Comparative Analysis of Pulmonary
Hypertension Detection Indexes Between
Genetic Immune Group and Environmental
Factors Group

In order to analyze the changes of physiological indexes
in patients with pulmonary hypertension caused by
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different pathogenic factors, white blood cells, were detected in the two groups. The detection indexes are
hemoglobin, platelet, creatinine, uric acid and albumin shown in Table 1 and Figure 2.
Tablel.  Detection indexes of pulmonary hypertension in genetic immunity group and environmental factors group (X £.5)
Grou White blood | Hemoglobin | Platelet Creatinine Uric acid Albumin
P cell(*10°/L) (g/L) (*10°/L) (umol /L) (umol /L) (g/L)
Group A| 4.7£0.71 112.3+£2.51 | 175.3£5.51 | 51.2+1.14 265.1+£5.31 34.6£1.97
Group B| 5.3+1.23 119.4+1.74 | 187.6£6.53 | 54.5+1.35 291.9+3.44 39.8+2.64
1Group A 1Group B
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Fig2. Detection indexes of pulmonary hypertension in genetic immune group and environmental factors group

It can be seen from Table 1 and Figure 2 that the
detection indexes of patients in group A are generally
lower than those of patients in group B. from the data point
of view, white blood cell detection value of group A is 4.7
+0.71 (* 10° / L), hemoglobin is 112.3 + 2.51 (g / L),
plateletis 175.3 £5.51 (* 10° /L), creatinine is 51.2 + 1.14
(umol /L), uric acid is 265.1 + 5.31 (w mol / L), albumin
is 4.6 £ 1.97 (g/L). In group B, WBC was 5.3 £ 1.23 (*
10°/ L), hemoglobin was 119.4 = 1.74 (g / L), platelet was
187.6 +6.53 (* 10° / L), creatinine was 54.5 + 1.35 (u mol
/ L), uric acid was 291.9 + 3.44 (n mol / L), albumin was
39.8 +£2.64 (g/L). The results showed that the severity of
pulmonary hypertension caused by environment,
especially smoking, was higher than that caused by
genetic immune factors.

5 Conclusions

In recent years, the number of patients with pulmonary
hypertension in China has increased year by year. The
morbidity and mortality of pulmonary hypertension are
very high, which has caused irreparable loss to individuals
and society. Understanding the causes of pulmonary
hypertension is more conducive to targeted treatment.
Therefore, this paper studies the genetic immunity and
environmental pulmonary hypertension. It is found that
there are many causes of pulmonary hypertension.
Smoking is the main cause of pulmonary hypertension,
and genetic immunity is also one of the causes. For
pulmonary hypertension, its treatment should not only
combine with medical treatment, but also eliminate the
pathogenesis from the source.
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