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Abstract

Objective: To investigate the effect of aspirin on pregnancy outcome and se-
rum levels of endothelin-1 (ET-1) and thrombomodulin (TM) in pregnancy
patients with chronic hypertension. Methods: Selected patients with chronic
hypertension (mild to moderate) during pregnancy, who were enrolled and
delivered in the Beijing Tongren Hospital Department of Obstetrics and Gy-
necology between January 1, 2019 and December 30, 2020. The patients were
randomly divided into control group (60) and experimental group (60). The
control group was treated with labetalol and the test group was treated with
labetalol and aspirin. The therapeutic effect and pregnancy outcome of the
two groups were compared. The serum levels of ET-1 and TM were measured
before treatment and one week after treatment. Results: Systolic blood pres-
sure (SBP) decreased significantly one week after treatment in the two groups
(P < 0.05). One week after treatment, the values of ET-1 and TM in the expe-
rimental group were significantly lower than those in the Control Group, the
difference is statistically significant (P < 0.05). The incidence of Preeclampsia,
intrauterine growth retardation, oligohydramnios, placental abruption, Cesa-
rean section and preterm birth in the experimental group was significantly
lower than that in the control group. There was significant difference between
the two groups, especially Preeclampsia and Intrauterine Growth Retardation
(P < 0.05). Conclusion: Besides routine treatment, aspirin can improve the
outcome of pregnant women with chronic hypertension, which may be re-
lated to the regulation of ET-1 and TM by aspirin.
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1. Introduction

Chronic hypertension (CH) is a high risk factor associated with hypertensive
disorders of pregnancy (HPD). At present, there are more and more patients
with chronic hypertension in pregnancy. The main complications are preec-
lampsia and placental abruption. How to reduce its complications and adverse
outcomes is the focus of current obstetrics and gynecology research. Labetalol
Hydrochloride is the most commonly used drug in the clinical treatment of
HPD, but the single long-term use of a drug, sometimes the effect is not ideal;
aspirin is the most commonly used drug in internal medicine, it has the func-
tions of protecting vascular endothelium, inhibiting the production of vascular
substances, inhibiting platelet aggregation and antithrombotic etc. [1]. Studies
have shown that vascular endothelial damage is not only the pathological result
of hypertension, but also the pathogenic factor of hypertension [2] [3]. Endothe-
lin-1 (ET-1) is the most potent vasoactive substance, which can effectively regu-
late human Hemodynamics and blood pressure. Thrombomodulin (TM) is a
marker of Endothelium injury and dysfunction [4] [5] [6]. The aim of this study
was to investigate the effect of aspirin on pregnancy outcome and serum levels of
endothelin-1 (ET-1) and thrombomodulin (TM) in pregnancy patients with

chronic hypertension in order to provide reference for clinical treatment.

2. Materials and Methods
2.1. Materials

Collected data on 120 pregnant women with chronic hypertension who were
filed at Beijing Tongren Hospital of Capital Medical University from January 1,
2019 to December 30, 2020. Patients with hypertension who were filed 12 weeks
ago were divided into a control group and a test group according to whether
they were willing to take aspirin enteric-coated tablets. There were 60 people in
the control group, aged 20 to 39 years old, with an average age of (29.86 * 3.74)
years old, including 38 cases of moderate hypertension and 22 cases of mild
hypertension. There were 60 people in the test group, aged from 21 to 38 years
old, with an average age of (30.15 + 4.06) years, including 37 cases of moderate
hypertension and 23 cases of mild hypertension. There was no statistical differ-
ence between the two groups (P > 0.05). Inclusion criteria: 1) In line with the
diagnosis history of hypertension, pregnant women with systolic blood pressure
> 140 mm Hg and/or diastolic blood pressure > 90 mmHg, but systolic blood
pressure < 170 and/or diastolic blood pressure < 110 mmhg; 2) No previous his-
tory of treatment; 3) Natural conception, first child, single pregnancy; 4) Patients
who can follow up on time during pregnancy. Exclusion criteria: 1) Severe and

chronic high in early pregnancy; 2) Twin pregnancy; 3) Miscarriage; 4) Com-
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bined medical diseases: heart, brain, liver and kidney disease, diabetes and severe
anemia (aplastic anemia, thalassemia) etc.); 5) those with immune diseases; 6)
those with mental illness; 7) Patients failing to follow up on time; 8) Change the
treatment plan midway. This study has been approved by the Medical Ethics
Committee of our hospital, and all research subjects have signed an informed

consent form.

2.2. Experimental Methods

The Control Group was given routine treatment, labetalol hydrochloride tablets
(made by Jiangsu desano Pharmaceutical Co., Ltd, batch number: Standard
Chinese Medicine H32026120, specification: 100 mg/tablet), taken orally after
meals, 1 tablet/time, 2 times/day. The experimental group was treated with As-
pirin enteric-coated tablets (Beijing Kangbide Pharmaceutical Co., Ltd., standard
Chinese Medicine H11022430, specification: 0.25 g/tablet) and Aspirin 75 mg,
QD. The fasting serum was taken one week after treatment. Pregnant women in
the experimental group were normally given aspirin orally until 35 weeks, unless
there was abnormal bleeding or temporary termination of pregnancy. Labetalol
was given to both groups of patients until after delivery.

Observation Index: 1) Curative Effect: Contraction of two groups was record-
ed after 7 days of treatment. Systolic and diastolic blood pressure was measured
at rest, and their mean values were taken 3 times. 2) adverse pregnancy out-
comes: the adverse pregnancy outcomes in both groups were statistically ana-
lyzed, including complications of pre-eclampsia, intrauterine growth retarda-
tion, oligohydramnios, placental abruption, Cesarean section, preterm Labor,
etc. 3) serum parameters: 4 Ml of fasting venous blood was drawn before treat-
ment and 7 days after treatment, and was centrifuged at 3200 RPM for 7 mi-
nutes, the levels of ET-1 and TM were detected by radioimmunoassay, and the
operation was carried out strictly according to the instruction of the Kit, which
was purchased from Shanghai Jingkang Biological Engineering Co, China. 4)
adverse reactions: compare the incidence of heart palpitations, hypotension,
chest tightness, edema and other adverse reactions between the two patients.

Statistical method: statistical data using SPSS 20.0, the counting data were
tested by x? test or rank sum test, the normal distribution data were expressed by
mean + standard deviation (x £ ), and t test was used for comparison among

groups, P < 0.05, which had statistical significance.

3. Result

The effect of Aspirin on systolic blood pressure in pregnancy patients
with chronic hypertension

There was no significant difference in systolic blood pressure between the two
groups before Treatment (P > 0.05), but the systolic blood pressure decreased
significantly one week after Treatment (P < 0.05), See Table 1.

The effect of Aspirin on ET-1 and TM in pregnancy patients with chronic
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hypertension

There was no significant difference between the two groups before Treatment
(P > 0.05). One week after treatment, the values of ET-1 and TM in the experi-
mental group were significantly lower than those in the Control Group (P <
0.05), See Table 2. After treatment, the serum ET-1 and TM values in each
group were significantly lower than those before treatment (P < 0.05), See Table
3.

Comparison of adverse pregnancy outcomes between two groups

The incidence of Preeclampsia, intrauterine growth retardation (IUGR), oli-
gohydramnios, placental abruption, Cesarean section and preterm birth in the
experimental group was significantly lower than that in the control group. In
particular, the difference between the two groups of preeclampsia and intraute-
rine growth retardation was statistically significant (P < 0.05), but the differences
in the incidence of amniotic fluid, placental abruption, cesarean section, and
preterm delivery were not statistically significant (P > 0.05). See Table 4. Three
patients in the control group and one patient in the test group were excluded

from taking aspirin because of poor blood pressure control by oral labenol alone.

Table 1. Changes in systolic blood pressure at different time points in each group

(mmHg).
group N Before treatment one week after treatment
Control 60 164.59 + 14.29 130.63 + 12.54
Test 60 165.83 +13.72 111.56+ £ 11.71
t 0.485 8.609
P 0.613 0.000

Table 2. Comparison of ET-1 and TM in serum between two groups.

Before treatment one week after treatment
group N
ET-1 (ng/l) TM (ng/ml) ET-1 (ng/l) TM (ng/ml)
Control 60 89.82 +8.71 47.23 £ 10.65 67.79 £ 8.54 23.31£9.72
Test 60 90.62 + 6.75 46.67 £ 11.48 41.65 £ 6.63 12.35 £ 8.62
t 0.670 0.223 18.476 6.535
P 0.516 0.762 0.000 0.000

Table 3. Comparison of ET-1 and TM in each group before and after treatment.

group N ET-1 (ng/1) t P TM (ng/ml) t P
one week after one week after
Before treatment Before treatment
treatment treatment
Control 60 89.82 £ 8.71 67.79 + 8.54 13.996 0.000 47.23 £10.65 23.31+£9.72 13.738 0.000
Test 60 90.62 + 6.75 41.65 £ 6.63 40.106 0000 46.67 £ 11.48 12.35 £ 8.62 34.215 0.000
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Table 4. Pregnancy outcome of pregnancy with chronic hypertension.

. intrauterine . . placental cesarean preterm
group N  pre-eclampsia oligohydramnios

growth retardation abruption section Labor

Control 57 18 14 12 3 11 15
Test 59 5 5 7 0 5 8
X2 9.431 5.478 1.787 3.188 2.8562 2.987
P 0.000 0.020 0.176 0.063 0.115 0.109

4. Discussion

Hypertension is a common chronic disease in China, and it is also one of the
most important risk factors of cardiovascular and cerebrovascular diseases [7].
However, chronic hypertension in pregnancy is one of the four common causes
of maternal death in obstetrics and gynecology. If chronic hypertension in preg-
nancy is poorly controlled, it will be accompanied by preeclampsia and increase
maternal and infant mortality. Studies have shown that hypertension is caused
by vascular endothelial damage, and the physiological and pathological hyper-
coagulability of pregnancy can easily lead to intravascular thrombosis in the
uterus and placenta. Insufficient placental perfusion leads to adverse pregnancy
outcomes. Miscarriage can occur in the early stage, and the late stage is related to
preeclampsia, fetal growth restriction, premature delivery, stillbirth, and placen-
tal abruption.

There was no significant difference in systolic blood pressure between the two
groups before Treatment (P > 0.05), but the systolic blood pressure decreased
significantly one week after Treatment (P < 0.05) [1] [8]. Rabenol combined
with low-dose aspirin has a significant effect in lowering blood pressure without
increasing the incidence of adverse reactions, and the effect is ideal. This may be
the two drugs from the different mechanism of action, play a synergistic antihy-
pertensive effect. Labetalol is a B adrenergic inhibitor, which is recognized as
one of the safe and effective drugs for hypertensive disorder complicating preg-
nancy. Once in the body, it can lower blood pressure by dilating blood vessels
and reducing peripheral resistance [1] [9]. Aspirin acts as an anticoagulant and
improves local blood supply by inhibiting Cyclooxygenase, reducing arachidonic
acid, and producing antiplatelet and antithrombotic effects, reduced the sensi-
tivity of blood vessels to the active substances to a certain extent, resulting in
vasodilation and hypotension [10] [11]. In pregnancy with chronic hyperten-
sion, labenol is the first choice to lower blood pressure, but with aspirin, the va-
soconstrictor produced by blood vessel itself can be solved. In this way, the com-
bination of the two not only has a synergistic effect on lowering blood pressure,
but also avoids the risk of drug resistance of simply expanding blood vessels with
labetalol.

Endothelial dysfunction increases systemic vascular resistance, leading to the

development of hypertension [12] [13]. The results showed that there was no
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significant difference between the two groups in ET-1 and TM before treatment
(P > 0.05). One week after treatment, the values of ET-1 and TM in the experi-
mental group were significantly lower than those in the Control Group (P <
0.05). After treatment, the serum ET-1 and TM values in each group were sig-
nificantly lower than those before treatment (P < 0.05), which may be related to
the improvement of Vascular endothelial function and the reduction of vaso-
constrictor production by aspirin [14]. ET-1 is the most potent endogenous va-
soactive peptide, which can promote vasoconstriction and vascular smooth
muscle proliferation [6] [15] [16]. Studies have shown [17] [18] [19] that there
are certain differences in ET-1 levels in patients with different types of hyperten-
sive disorders in pregnancy, and it is closely related to the left ventricular func-
tion parameters and renal hemodynamic indicators, which can be used to judge
the condition of patients with hypertensive disorder complicating pregnancy.
TM is a thrombin receptor synthesized by vascular endothelial cells and located
on the cell surface. In diseases accompanied by vascular endothelial damage, TM
falls off in the blood and can cause an increase in plasma TM concentration. It is
often considered to reflect microvascular endothelial cell damage and signs of
dysfunction. In this study, aspirin can effectively reduce serum ET-1 and TM le-
vels, suggesting that this treatment plan can effectively improve human micro-
circulation. According to the principle of action, aspirin can reduce the genera-
tion of oxygen free radicals, and resist peroxide damage, and effectively maintain
the integrity of endothelial cells [20], and then reduce the level of ET-1 and TM
effectively.

The incidence of preeclampsia, Intrauterine Growth Retardation, oligohy-
dramnios, placental abruption, Cesarean section and preterm birth in the expe-
rimental group was significantly lower than that in the control group. In partic-
ular, the difference between the two groups of preeclampsia and intrauterine
growth retardation was statistically significant (P < 0.05), but the differences in
the incidence of amniotic fluid, placental abruption, cesarean section, and pre-
term delivery were not statistically significant (P > 0.05). However, the incidence
of adverse pregnancy outcomes was significantly lower in women who were
treated with aspirin. This is consistent with studies [1] [21] [22] [23] that may be
due to the anticoagulant effect of Aspirin and its role in improving local blood
supply, protecting the endothelium of blood vessels and avoiding the production
of vasoconstrictors, it can effectively control the blood pressure of the human
body and restore the normal blood supply of the placenta and reduce the occur-
rence of preeclampsia and intrauterine growth retardation of the fetus, so that
the fetus can gradually normal development, and obtain a good maternal and

infant pregnancy outcome. Data on Chinese population has been relatively few.

5. Summary

In summary, the addition of aspirin in pregnancy with chronic hypertension can

effectively control blood pressure, and improve pregnancy outcome to a certain
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extent, and it is safe and effective. Its mechanism of action may be related to the

regulation of serum ET-1 and TM levels.
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