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Background: As a complication of pregnancy, uncontrolled hypertension will 

continue to be a complication that harms both mother and baby. Pomegranate 

peel, which contains high antioxidants, is potentially used as an antihypertensive 

of adjuvant pharmacological therapy. However, there has been no research on 

the effect of pomegranate extract in lowering blood pressure, so it is necessary 

to do related research. 

Purpose: Analyze the effect of pomegranate peel extract on blood pressure and 

nitric oxide levels in gestational hypertension. 

Methods: This is a quasi-experiment design pre-post-test with the control group. 

Through purposive sampling techniques, 32 respondents were divided into two 

groups. During 14 days, the intervention group received nifedipine 10 mg/day 

with 500 mg of pomegranate peel extract, while another group was only given 

nifedipine 10 mg/day. 

Results: The blood pressure of the intervention group decreased compared to 

the control group (p<0.05). Meanwhile, the nitric oxide level of the intervention 

group is increased compared to the control group (p<0.05). 

Conclusions: Pomegranate peel extract can reduce blood pressure and en-

hance nitric oxide levels in gestational hypertension. 
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INTRODUCTION 

Hypertensive disorders of pregnancy are one of the lead-

ing causes of maternal and perinatal morbidity and mortal-

ity globally.1 The World Health Organization estimates that 

hypertension complicates up to 14% of the world's mater-

nal mortality rates.2 The pathophysiology of hypertension 

in pregnancy is known to be caused by placental dysfunc-

tion due to the failure of the vascular remodeling process, 

which then allows hypoxia and ischemia states to appear 

in the placenta. This condition will increase the number of 

free radicals and then trigger oxidative stress, resulting in 

endothelial dysfunction. This mechanism is a pathogenic 

constituent that causes gestational hypertension and 

preeclampsia.3-6 

 

Macrominerals such as potassium, magnesium, and vita-

min C effectively lower blood pressure by reducing oxida-

tive stress.7 Supplementation of antioxidants can reduce 

blood pressure and support the role of free radicals in hy-

pertension.8 Fruits previously researched to lower blood 

pressure in pregnancy with hypertension are Ambon ba-

nana and Carica papaya. The administration of 200 grams 

of Ambon bananas, which contain 358 mg of potassium 

and 3 mg of vitamin C every 100 grams two times a day 

for a week, can reduce blood pressure up to 10-20 

mmHg.9,10 Carica papaya, which has a potassium content 

of 257 mg/100 grams, can reduce systolic blood pressure 

by 9.61 mmHg and diastolic blood pressure by 5 mmHg 

with a dose of 200 grams.11 Although previous studies 

have shown varying blood pressure-lowering effects, they 

did not highlight the role of antioxidants in Nitric Oxide lev-

els and their effect in lowering blood pressure. 

 

Pomegranate contains potassium (259 mg), magnesium 

(12 mg), vitamin C (64.6 mg), and total phenolics (56.09 

mg GAE/g) and has higher macrominerals. Previous stud-

ies have shown that all parts of pomegranate have antiox-

idant activity with a high total content of phenolics, flavo-

noids, and flavonols.12 In hemodialysis patients, a previous 
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study showed that 250 mg of pomegranate peel extract is 

effective in improving oxidative stress and increasing anti-

oxidant capacity.13 

 

There have been evidence-based studies examining pom-

egranate's effect on heart activity and its relation to blood 

pressure. Still, no studies have developed the antihyper-

tensive potential of pomegranate peel in the form of ex-

tracts on blood pressure about aldehydes resulting from 

oxidative stress in the form of nitric oxide levels in preg-

nancy with hypertension. This study aims to prove the ef-

fectiveness of pomegranate extract in lowering blood pres-

sure through nitric oxide levels in gestational hypertension. 

METHOD 

Study Design 

This is a quasi-experimental study with a pre-post-test 

control group design.14  

Setting and Respondents  

This research was conducted at 9 Public health centers in 

Bandar Lampung between February and May 2021. Re-

spondents were pregnant women with gestational hyper-

tension. The number of samples was 32 respondents di-

vided into the treatment group (n=16) and the control 

group (n=16) randomly according to arrival.15 The included 

sample criteria are gestational age >20 weeks, systolic 

blood pressure ≥140-160 mmHg, diastolic blood pressure 

≥90-110 mmHg, no proteinuria, and consuming 10 mg/day 

of nifedipine. The exclusion criteria included respondents 

with a history of heart disease, kidney, diabetes, and hy-

perlipidemia. The dropout criteria are those getting pro-

teinuria and bleeding during this experiment. 

Experimental Procedure 

The treatment group was given a combination of 500 mg 

of pomegranate extract and 10 mg of nifedipine once daily. 

Meanwhile, the control group was given only 10 mg of ni-

fedipine once daily. This intervention was carried out for 

two weeks. 

The Variables, Instruments, and Measurement 

The variables measured in this study were blood pressure 

and nitric oxide level. The blood pressure was measured 

using a digital sphygmomanometer on days 1, 3, 7, and 

14. In addition, 3cc of intravenous blood was taken on 

days 1 and 14, assisted by laboratory officers, then contin-

ued with the centrifuge process so that serum was pro-

duced, which was used to check nitric oxide levels at the 

GAKI Laboratory—Faculty of Medicine, Diponegoro Uni-

versity, Semarang.  

Statistical Analysis 

Data were analyzed using an Independent T-Test, Pear-

son correlation, and repeated measures ANOVA. 

Ethical Consideration 

This research has been registered with the Research Bio-

ethics Commission of Sultan Agung Islamic University Se-

marang with the Ethical Clearance Number 

56/III/2021/Komisi Bioetik. 

RESULTS  

Table 1 shows that the respondents' age characteristics 

are mostly above 20 years. Respondents with multigravida 

more than primigravida. Most of the respondents' body 

mass index are overweight and obese. Figure 1 shows that 

the average systolic blood pressure from pre to post-test 

measurements in the intervention group decreased by 

20.94 mmHg, while in the control group, there was a de-

crease of 8.19 mmHg. In diastolic blood pressure, there 

was a decrease of 9.44 mmHg in the intervention group 

and 1.75 mmHg in the control group. These measure-

ments showed that systolic and diastolic blood pressure 

reduction was more significant in the intervention group 

than in the control group. The analyzed showed a signifi-

cant difference in systolic and diastolic blood pressure be-

tween the two groups (p<0.05). 

 

Table 1. Characteristics of Respondent (n=32) 

Characteristics Result 

Age, years  

<20 2 (6.2%) 

20-35  15 (46.9%) 

>35 15 (46.9%) 

Parity  

Primigravida 7 (22%) 

Multigravida 25 (78%) 

Body Mass Index  

Normal 12 (38%) 

Overweight 10 (31%) 

Obese 10 (31%) 

 

 
Figure 2. Increase in Nitric Oxide Levels 
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Figure 1. Decrease in Systolic and Diastolic Blood Pressure 

Based on Figure 2, the average increase of nitric oxide 

levels in the intervention group was 3.88 μmol/L, while the 

control group was increased by 0.13 μmol/L. Both groups 

experienced an average increase in nitric oxide levels. 

However, the average increase in nitric oxide levels in the 

intervention group was more significant than in the control 

group. The statistics analyzed showed a significant differ-

ence in the average nitric oxide levels between the inter-

vention and control groups. 

 

Table 2. Correlation Nitric Oxide and Blood Pressure 

 Δ Systolic Δ Diastolic 

p-value r p-value r 

Δ Nitric 

Oxide 

0.002 -0.529 0.011 -0.445 

 

Table 2 shows that there is a relationship between nitric 

oxide levels and systolic and diastolic blood pressure 

(p<0.05). The relationship between the two shows a neg-

ative direction, which means that the higher the nitric oxide 

level, the lower the systolic and diastolic blood pressure. 

 

DISCUSSION 

This study shows that consuming pomegranate peel ex-

tract can reduce blood pressure and increase nitric oxide 

in gestational hypertension. In the case of gestational hy-

pertension, the lumen of the spiral artery does not experi-

ence vasodilation and distension, so the muscle layer of 

the spiral artery becomes stiff and rigid. This disrupts blood 

flow to the placenta, resulting in ischemia and placental 

hypoxia.16 This situation will produce free radicals so that 

oxidative stress increases. Increased oxidative stress will 

make nitric oxide levels lower, resulting in endothelial dys-

function, which ends in gestational hypertension.17 

 

In this study, the combination of 500 mg of pomegranate 

extract and 10 mg of nifedipine reduced systolic blood 

pressure by 14.11% (20.94 mmHg) while decreasing dias-

tolic blood pressure by 10.1% (9.44 mmHg). The changes 

in systolic and diastolic blood pressure observed three 

times after the pre-test showed a significant decrease from 

the third, seventh, and fourteenth days until it reached the 

average category. On the other hand, nitric oxide levels 

measured two times in the pre-test (first day) and post-test 

(fourteenth day) increased by 3.88 μmol/L. The experi-

mental group experienced a decrease in blood pressure 

through the levels of nitric oxide, which is thought to be 

because of the macrominerals content such as potassium 

(259 mg%), magnesium (12 mg%), vitamin C (64.6 mg%), 

and total phenolics (56.09 mg GAE) which play an essen-

tial role in controlling blood pressure.18 

 

The content contained in the pomegranate peel has its re-

spective role in lowering blood pressure. An increased po-

tassium intake could have antihypertensive effects by pro-

moting endothelium vasodilation.19 Potassium plays a role 

in lowering blood pressure by inhibiting renin secretion and 

reducing aldosterone secretion. Potassium inhibits the ab-

sorption of water and sodium in the proximal renal tubules 

in the kidneys so that aldosterone secretion decreases. 

Renin, as an inhibitor of smooth muscle contraction of 

blood vessels, will be suppressed secretion by calcium to 

prevent the narrowing of artery and capillary walls. Plasma 

volume, cardiac output, and peripheral pressure will de-

crease in line with the decrease in blood pressure due to 

vasodilation. In addition, potassium helps lower the poten-

tial of membranes to provide a relaxing effect on blood 

vessel muscles that cause blood pressure to decrease.20 

 

In addition to potassium, the high content of vitamin C, fla-

vonoids, and polyphenols helps activate the antioxidant 

activity of pomegranate peel. Antioxidants work by inhibit-

ing Reactive Oxygen Species (ROS) production and lipid 

peroxidation, thereby preventing endothelial dysfunction. 

Endothelial cells that function correctly will produce nitric 

oxide compounds. Nitric oxide is a potent vasodilator in di-

lating blood vessels to prevent high blood pressure or hy-

pertension .21  

 

Consuming fruits and vegetables rich in flavonoids signifi-

cantly reduced systolic and diastolic blood pressure.22 Re-

garding their potential effects on endothelial function and 

vascular vasodilatation, flavonoids act as endothelial oxi-

dizers, which affect nitric oxide levels. Phenolic com-

pounds can repair endothelial cell damage, act directly on 

nitric oxide metabolism, or reduce vasoconstriction 
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through ACE and angiotensin II receptor activity. Isofla-

vones interact with nitric oxide secretion by endothelial 

cells, resulting in increased nitric oxide levels.23 

 

Nitric oxide produced by endothelial cells has a role in 

maintaining pressure on blood vessels. Nitric oxide exerts 

a vasodilating and antiproliferative effect on vascular 

smooth muscle cells. The production of nitric oxide by en-

dothelial cells will make vascular smooth muscle relax. Hy-

pertension in pregnancy is caused by endothelial dysfunc-

tion. The level of endothelial cell damage due to free radi-

cals that cause oxidative stress will affect the amount of 

nitric oxide produced. The lower the level of nitric oxide in 

the blood, the higher the systolic and diastolic blood pres-

sure. In gestational hypertensive patients, vasodilation dis-

orders in endothelial cells are caused by the low availabil-

ity of nitric oxide.24  

 

This study's results align with previous studies, which 

found pomegranate peel extract to benefit serum lipid pro-

files and antioxidant status in osteoarthritis patients. Ad-

ministration of pomegranate peel extract at a dose of 500 

mg after eight weeks of intervention significantly reduced 

total cholesterol and triglycerides levels in patients with 

knee osteoarthritis and confirmed the potential antioxidant 

activity of pomegranate peel extract in the studied sub-

jects. Possible effects of pomegranate peel on blood pres-

sure. Previous research reported that pomegranate juice 

200 ml/day for six weeks significantly reduced systolic and 

diastolic blood pressure in type 2 diabetes patients.15,25 

CONCLUSIONS AND RECOMMENDATION 

The present study demonstrated that term supplementa-

tion of 500 mg pomegranate peel extract consumption had 

beneficial effects on blood pressure and nitric oxide levels 

in gestational hypertension. Studies using other oxidative 

stress and antioxidant biomarkers such as malondialde-

hyde and superoxide dismutase are needed for more de-

finitive results on pomegranate peel effects in managing 

gestational hypertension. 
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