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Abstract
BACKGROUND: Wet cupping is a non-pharmacological therapy that has been shown to assist hypertensive patients 
with blood pressure reduction. However, the underlying mechanisms by which wet-cupping lowers blood pressure 
are currently unknown. More scientific investigation is necessary to explain the mechanism by which wet cupping 
lowers blood pressure, particularly the role of nitric oxide (NO).

AIM: The study aimed to show the effect of wet cupping on NO levels in hypertensive patients.

METHODS: A pre-experimental study using a single group pre-test and post-test design to monitor changes in 
blood NO levels and blood pressure in 45 hypertensive patients in Medan after 4 weeks of wet cupping therapy. The 
patients’ blood NO levels, as well as their systolic and diastolic blood pressures (SBP and DBP), were measured 
before and after 4 weeks of wet cupping.

RESULTS: After 4 weeks of wet cupping, blood NO levels significantly increased (0.00704 mol/mL, p=0.039), while SBP 
and DBP levels significantly decreased (12.644 mmHg and 7.111 mmHg, respectively, p<0.001). However, there was no 
correlation between increased blood NO levels and reductions in SBP and DBP (p=0.468 and p=0.299, respectively).

CONCLUSION: This study found that after 4 weeks of cupping therapy, the decrease in SBP and DBP was not 
accompanied by an increase in blood NO levels.
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Introduction

The World Health Organization (WHO) 
estimates that 1.4 billion people worldwide have high 
blood pressure [1]. The prevalence of hypertension 
sufferers in Indonesia in 2018 reached 658,201 people 
(8.84%), North Sumatra province reached 41,382 people 
(6.07%), and the city of Medan reached 7174 people 
(5.17%) [2]. Physiological blood pressure regulation 
requires a complex interaction of several components of 
the integrated neurohumoral system, including the renin-
angiotensin-aldosterone system (RAAS), natriuretic 
peptides, endothelium, sympathetic nervous system 
(SNS), and immune system. Disruption of the factors 
that control blood pressure in any component of this 
integrated neurohumoral system over time can cause 
an increase in mean blood pressure, blood pressure 
variability, or both, resulting in damage to target organs 
such as left ventricular hypertrophy and chronic renal 
failure, which can cause cardiovascular diseases [3].

Hypertension must be managed with both 
pharmacological and non-pharmacological therapy. Non-
pharmacological therapy helps lower the daily dose of 
antihypertensive medications and delays the development 

of hypertension. Non-pharmacological therapy involves 
lifestyle changes, such as diet modification, exercise, 
stress avoidance, and alcohol consumption reduction [4]. 
One of the present non-pharmacological therapeutic 
approaches is complementary and alternative medicine 
(CAM), such as cupping [5]. Cupping has been shown 
to improve immunity by increasing the number of natural 
killers cells, lowering the clinical index of rheumatoid 
arthritis, and reducing the severity of fibromyalgia pain, 
headaches and migraines, and hypertension [6], [7], [8].

The benefits of wet cupping on hypertension 
have been demonstrated by a significant difference in 
systolic blood pressure (SBP) on day 42 after three 
sessions of wet cupping separated by 2 weeks in a 
group of hypertensive patients with no history of other 
chronic diseases [9]. Another study found that wet 
cupping was significantly effective in lowering blood 
pressure, both systolic and diastolic, in hypertensive 
patients at the 4th week after wet cupping, which was 
performed 3 times on the 17th, 19th, and 21st of the lunar 
calendar, while there was no significant difference at the 
8th week [10]. Wet cupping also affects baroreceptors, 
which are indicators of blood pressure decrease, as 
evidenced by a significant difference in systolic and 
diastolic blood pressure in hypertensive patients at 
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weeks 2 and 4, but no significant difference at week 
6 after wet cupping for the 1 time on the 17th, 19th, and 
21st of the lunar calendar [11]. Despite the empiric 
benefit of wet cupping therapy in hypertension, the 
underlying mechanism by which wet-cupping lowers 
blood pressure is unknown.

Nitric oxide (NO) has a physiological effect, 
particularly on smooth muscle relaxation, by activating 
the NO/cyclic guanosine monophosphate pathway. 
The role of NO in the cardiovascular system is being 
studied, particularly in NO-deficient hypertension 
models where NO production is inhibited by NG-nitro-L-
arginine methyl ester (L-NAME), which non-specifically 
inhibits all isoforms of the nitric oxide synthase (NOS) 
enzyme. NOS inhibition has been shown to reduce 
blood flow in humans and increase blood pressure 
and vasoconstriction in animals. NO is determined by 
the amount of nitrate (NO3

-) and nitrite (NO2) content in 
plasma. The mechanism of NO production is dependent 
on the action of endothelial NOS (eNOS) on L-arginine 
in endothelial cells [12], [13]. Reduced NO bioavailability, 
especially in renal circulation, has been identified as a 
major factor in the pathogenesis of hypertension [14].

Hypertensive patients had lower plasma NO 
levels than normotensive patients (77.2 33.2 mol/L 
vs. 88.0 40 mol/L, p 0.001), according to a previous 
study [15]. Another study found a significant difference in 
serum NO levels in normotensive and hypertensive men 
(111.71 3.52 mol/mL vs. 95.29 3.04 mol/mL, p 0.001) [16].

The mechanism of wet cupping in reducing 
blood pressure in hypertension is still unclear, especially 
the role of NO. Therefore, we studied wet cupping’s 
influence on NO levels in patients with hypertension.

Methods

This experimental study used a pre-
experimental research design using a one-group pre-test 
and post-test design in three sub-district health centers 
in the Medan city area from October to November 2021. 
Criteria for inclusion are restricted to patients: (1) Men 
and women under 70 years old; (2) those who have 
primary hypertensive with SBP 140–180 mmHg and/
or diastolic blood pressures (DBP) 90–110 mmHg; 
(3) subjects who have already stopped using drugs or 
supplements that affect blood pressure for 4 weeks; 
and (4) subjects who have not received cupping therapy 
or other CAM in the previous 8 weeks. On the other 
hand, the exclusion criteria include; (1) those who used 
non-steroidal anti-inflammatory drugs, corticosteroids, 
sympathomimetic drugs (decongestants, diet pills, 
and cocaine), stimulant drugs (methylphenidate, 
dexmethylphenidate, dexamphetamine, amphetamine, 
methamphetamine, and modafinil), oral estrogen 
contraception, and hormone replacement therapy 

while under observation; (2) those who took herbal 
supplements that affect blood pressure such as ginseng, 
guarana, and bitter orange (Citrus aurantium) as well as 
energy drinks; and (3) subjects who received cupping 
therapy or other CAM during the observation period.

The sample size was calculated using G*Power 
3.1.9.2 [17], with effect size = 0.5; α err prob. = 0.05 and 
Power (1-β err prob.) = 0.95, using the mean difference 
test in one group before and after treatment (matched 
pairs) with a one-way hypothesis test (one tail) obtained 
a total sample of 45 people.

The overall sample included 45 hypertension 
patients who were selected using the consecutive 
sampling method. The Health Research Ethics 
Commission of the Faculty of Medicine, Universitas 
Sumatera Utara, Indonesia, approved the study protocol 
(No: 1057/KEP/USU/2021). This experiment was 
carried out by the principles of the Helsinki declaration 
(Edinburgh 2000 Version). The study’s participation was 
entirely voluntary. Before the research method began, 
each individual signed an informed consent form.

The wet cupping procedure was carried out by 
paramedics who have attended standardized training 
and are certified by the Indonesian Cupping Association 
(Perkumpulan Bekam Indonesia, PBI). Single wet cupping 
treatment was performed on the following three points: 
(i) below the skull bone at the hairline, just two fingers 
behind the lower jaw angle on both sides (Al-Akhda’ain); 
(ii) the upper spine that connects to the spine and neck, 
the upper third of the spine consists of six vertebrae or 
cervical vertebrae C7 (Al-Kaahil); and (iii) shoulder blades 
on both sides (Azh-Zahrul A’la) (Figure 1) [11].

Figure 1: Wet cupping points (Photograph courtesy of Wahida Clinic 
Medan)
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Blood NO level was measured before too and 
after 4 weeks of wet cupping by the Content Assay Kit 
(Solarbio®, Beijing, China), catalog number BC1475. 
About 3 mL of venous blood was taken using a 
VACUETTE. Then, it was centrifuged at 3000 rotations/
min for 15 min at a temperature of 4° C and the blood 
serum was taken and put in storage in a refrigerator 
at-80° C until the sample size was sufficient for NO 
examination. Blood pressure was measured before 
too and after 4 weeks of wet cupping, while sitting in 
a quiet room, using the digital sphygmomanometer 
(Omron®, HEM-7156, Japan) which has been calibrated 
by the Medan Health Facility Security Agency (Balai 
Pengamanan Fasilitas Kesehatan, BPFK). The 
blood pressure procedure follows the National Heart 
Foundation of Australia’s 2016 guidelines for the 
diagnosis and management of hypertension in adults. 
There was no change in hypertension treatment during 
observation in all subjects. The IBM® SPSS® statistics 
software version 23 for Window® was used to analyze the 
data and p<0.05 was considered statistically significant.

Results

This study enrolled 45 subjects who met the 
eligibility criteria. About 29 (64.4%) of the subjects were 
female. The majority were between the ages of 40 and 
65 (35 [77.8%] subjects). About 18 (40%) subjects did 
not receive treatment for hypertension (Table 1).
Table 1: Baseline characteristics of research subjects
Characteristics Total (n) Percentage
Gender

Male 16 35.6
Female 29 64.4

Age
<40 years old 1 2.2
40–65 years old 35 77.8
>65 years old 9 20

Ethnicity
Aceh 1 2.2
Batak 5 11.1
Javanese 6 13.3
Mandailing 11 24.4
Malay 3 6.7
Minangkabau 19 42.2

Treatment of hypertension
Amlodipin 5 mg 17 37.8
Amlodipin 10 mg 9 20.0
Nifedipine 10 mg 1 2.2
Not any 18 40.0

Use of antihypertensive drugs
Regular 13 28.9
Irregular 14 31.1
Not use 18 40.0

A paired t-test revealed a statistically 
significant (p=0.039) increase in mean blood NO 
level of 0.00704 mol/mL after 4 weeks of wet cupping 
(Figure 2).

A paired t-test revealed a significant decrease 
in mean SBP of 12.644 mmHg (p <0.001) and a 
significant decrease in mean DBP of 7.111 mmHg 
(p <0.001) (Figure 3).

Pearson correlation test revealed a non-
significant (p=0.468) relationship between increasing 
blood NO levels and decreasing SBP, as well as a non-
significant (p=0.299) relationship between increasing 
blood NO levels and decreasing DBP (Table 2).

Figure 3: Comparison of systolic blood pressure and diastolic blood 
pressure

Discussion

One or more theories can partially explain 
the therapeutic effects of wet cupping: Muscle 
relaxation, specific changes in local tissue structure, 
and increased blood circulation can be explained by 
the release of the NO theory. The activation of the 
immune system theory can explain the increase of 
the immune system and hormonal changes that are 
more related to anti-inflammatory effects. The release 

Figure 2: Comparison of blood Nitric oxide level
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of toxins, uric acid, lipoproteins, serum glutamic 
oxaloacetic transaminase, iron, and heavy metals 
can be explained as follows the blood detoxification 
theory [18]. The “release of NO and enhanced blood 
circulation theory” explains how cupping therapy 
can induce NO release from endothelial cells. The 
expression of NOS, the enzyme that produces NO 
from L-Arginine, was higher around acupoints in rat 
skin in one experiment [19].
Table 2: Correlate between increased levels of NO with a 
decrease in systolic and diastolic blood pressure after 4 weeks 
of wet cupping
Correlate r p
NO levels – Systolic blood pressure −0.012 0.468
NO levels – Diastolic blood pressure −0.081 0.299
NO: Nitric oxide.

Endogenous NO production has been reported 
to increase during skin and wound healing after injury. 
Vascular endothelial growth factor (VEGF) increases NO 
production through upregulation of eNOS during wound 
repair. In contrast, the angiogenic effect of VEGF is also 
NO-dependent because pharmacological blockade of 
NOS prevents VEGF and mitogen-activated protein 
kinase-induced endothelial cell proliferation [20], [21]. 
This shows that NO can be produced locally on the 
wounded skin during the wet cupping treatment, 
as seen by a significant increase in blood NO levels 
(0.00704 mol/mL, p=0.039) in this study after 4 weeks 
of wet cupping (Figure 2). Wet cupping therapy can 
reduce oxidative stress in healthy adults, according to 
the Tagil et al., as shown by blood in cupping healthy 
subjects having higher NO levels than venous blood 
(p=0.007) and a positive association (r=0.64, p=0.001). 
Wet cupping’s mechanism of action is not completely 
understood. Wet cupping may influence oxidative 
equilibrium, according to the study [22].

Wet cupping’s mechanism for lowering blood 
pressure was not understood fully. According to the 
Taibah’s theory, wet cupping removes interstitial fluid, 
decreasing excess intravascular fluid and other toxic 
metabolites. According to this theory, wet cupping 
stimulates the production of endogenous NO as well as 
the removal of vasoactive chemicals and free radicals, 
all of which can help reduce blood pressure [23].

This study found a significant decrease in 
SBP of 12.644 mmHg (p<0.001) and a significant 
decrease in DBP of 7.111 mmHg (p<0.001) (Figure 3). 
Several prior studies have demonstrated the efficacy 
of wet cupping in the management of hypertension. 
Zarei et al., 2012, reported a significant decrease in 
SBP (p<0.05) in hypertensive patients after 42 days 
of wet cupping [9]. Aleyeidi et al., 2015, conducted 
a randomized controlled trial (RCT) that resulted 
in a significant decrease in SBP (p=0.046) but an 
insignificant decrease in DBP (p=0.681) 4 weeks after 
wet cupping, and an insignificant differentiation in both 
SDP and DBP (p=0.129 and p=0.881) after 8 weeks 
of wet cupping [10]. A significant decrease in SBP and 
DBP in elderly hypertensive patients after 2–4 weeks of 

wet cupping (p<0.001) was associated with an increase 
in arterial baroreflex sensitivity, but a decrease in SBP 
and DBP was not significant after 4–6 weeks of cupping 
(p=0.267 and p=0.771) [11].

Reduced NO levels were associated with 
improvements in clinical indicators in the previous 
investigations (systolic, diastolic, and mean arterial 
blood pressure). ADRB2 and NOS3 gene expression 
was reduced in hypertension patients and there was 
a definite correlation between genotype and NO 
levels. Variants of these two genes interact to impair 
the vasodilation response, resulting in elevated 
blood pressure associated with the pathophysiology 
of hypertension. This is consistent with the theory 
that gene-environment interactions were a key to 
the development of hypertension and other complex 
disorders [15].

There was no significant (p=0.468) correlation 
between increased blood NO levels and lower SBP 
and DBP in this study (Table 2). The findings of this 
investigation revealed that the reduction in SBP and 
DBP after 4 weeks of wet cupping was unrelated to 
the role of blood NO levels. Although the relationship 
was not significant, there was a statistically significant 
increase in blood NO levels. This may be because 
the examination of blood NO levels is not immediately 
checked after wet cupping. The decrease in SBP 
and DBP is probably due to one or more interacting 
factors: (1) The RAAS [24], (2) natriuretic peptide 
involvement [25], (3) the endothelium [26], (4) the 
SNS [27], (5) immune system [28], and (6) baroreceptor 
sensitivity [29]. Fadli et al., 2020, demonstrated that 
wet cupping therapy can significantly lower blood 
pressure and heart rate in hypertensive elderly adults 
by stimulating autonomic nerves and preserving 
baroreceptor sensitivity for 4 weeks [11].

There were some limitations to this study. This 
is a single-center investigation; however, to confirm 
the primary findings, a multi-center clinical trial will 
be conducted. To provide further validation of our 
findings, RCTs with sham groups will be performed. 
At the present, our focus is showed the level of NO 
in the blood. Furthermore, it is critical to recognize 
and understand the role of other mediating factors. 
Furthermore, the study required the reporting of 
adverse events as well as other periods for follow-up 
and therapy; larger studies with long-term monitoring 
could contribute to the development of a standardized 
wet cupping treatment procedure.

Conclusion

In patients with hypertension, wet cupping 
therapy increased blood NO levels while lowering 
systolic and diastolic blood pressure. However, there is 
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no significant correlation between blood NO level and 
blood pressure changes.
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