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ABSTRACT  

Background: Visceral adipose tissue-derived serine protease inhibitor (VASPIN) is an adipocytokine that exerts anti-

migratory and anti-inflammatory roles through certain anti-oxidative effects in the peripheral vascular wall.  

Objective: In this study, we studied the relevance of plasma VASPIN levels in patients with hypertension, correlating 

VASPIN level assay to absence or occurrence of hypertension and its related complications. 

Patient and Methods: This was a cross-sectional observational study. A total of 87 subjects were included, divided 

into 21 age- and sex- matched control (patients’ healthy relatives of some of the study- patients) and 66 hypertensive 

patients. Of the 66 patients with hypertension, thirty-two were newly diagnosed with uncomplicated essential 

hypertension and thirty four hypertensive patients with macro- and/or microvascular/ complications. Patients with any 

other chronic diseases like diabetes, chronic renal disease, liver disease, any rheumatological disease and malignancy 

were excluded. Plasma VASPIN levels and clinical parameters were assessed at baseline for all studied groups.  

Results: Comparing VASPIN levels among hypertensive patients showed a negative correlation between serum 

VASPIN levels and hypertension. Serum VASPIN levels were found lower in the newly diagnosed uncomplicated 

hypertensive patients group than in control group, and much lower in those with macrovascular and/or microvascular 

complications group compared to both uncomplicated hypertensive and control groups. 

Conclusions: Plasma VASPIN may be used as an independent predictive biomarker for early detection of 

macrovascular and/or microvascular hypertensive complications. 

Keywords: Plasma VASPIN, Biomarker, Hypertension, Microvascular and macrovascular complications. 

 

INTRODUCTION 

Adipose tissue is now regarded not only as an 

energy reservoir, but also as an active endocrine organ, 

which can secrete a variety of metabolically active 

adipocytokines (1). VASPIN, a member of the serine 

protease inhibitor family, is among the adipocytokines 

secreted from white adipose tissue. VASPIN was first 

isolated from a rat model of abdominal obesity with 

type 2 diabetes mellitus (T2DM) (2). Multiple studies 

showed association between VASPIN concentration 

and metabolic disorders, including type II diabetes 

mellitus (T2DM), cardiovascular diseases (3, 4), 

polycystic ovary syndrome (5) and osteoarthritis (6). 

VASPIN was also reported to protect against high fat 

diet induced bone loss, and to promote osteogenic 

differentiation (7).  

VASPIN can exert its anti-inflammatory and anti-

migratory roles by a variety of anti-oxidative effects on 

vascular smooth muscle cells. In this way VASPIN may 

play an important role in prevention of hypertension (8). 

Wang and Wang (9) found that VASPIN levels have an 

inverse relationship with the risk of developing 

cardiovascular events, suggesting a protective role of 

VASPIN in the pathophysiology of coronary 

atherosclerosis. Although experimental studies have 

indicated that VASPIN is a vasculo-protective 

adipocytokine, its specific role and clinical relevance in 

coronary artery disease (CAD) is not clear (10). 

Hypertension globally affects individuals in both 

economically developed and developing nations alike 

(11), and is considered as a major risk for many vascular 

disorders as heart diseases, strokes (hemorrhagic and 

ischemic strokes) and chronic kidney disease (12).  

Recent guidelines have defined hypertension as a 

sustained systolic blood pressure greater than 130 mm 

Hg, making almost half of the adult population 

hypertensive (13). Hypertension may be primary, which 

may develop as a result of environmental or genetic 

causes (90-95% of adult cases), or secondary, which has 

multiple etiologies, including renal, vascular, and 

endocrine causes (2-10% of cases) (13). The 

pathogenesis of essential hypertension is multifactorial 

and complex. Multiple factors modulate the blood 

pressure (BP) including humoral mediators, vascular 

reactivity, circulating blood volume, vascular caliber, 

blood viscosity, cardiac output, blood vessel elasticity, 

and neural stimulation (14). End-organ damage to the 

kidneys, heart, brain, and vasculature are among the 

diverse complications of hypertension. Hence, those 

who suffer from hypertension are more likely to 

develop atherosclerosis, stroke, myocardial infarction, 

heart failure, chronic kidney disease, and dementia (15). 

Increasingly, it has become apparent that a 

substantial portion of the vascular, renal, cardiac, and 

brain damage and dysfunction that accompanies 

hypertension is mediated by inflammation within these 

target organs. Phalitakul et al. (16) demonstrated that 

VASPIN inhibited TNF-α and platelet-derived growth 

factor (PDGF)-induced inflammatory responses in 

vascular smooth muscle cells (SMCs) via antioxidant 
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mechanisms. Furthermore, Kameshima et al. (8) found 

that VASPIN augmented acetylcholine (ACh)-induced 

endothelium-dependent relaxation via the inhibition of 

acetylcholine esterase (AChE) in isolated blood vessel, 

which may suggest that VASPIN has preventive roles 

on the pathogenesis of hypertension. It was also 

reported that VASPIN prevents the elevation of systolic 

blood pressure through inhibition of peripheral arterial 

hypertrophy possibly via anti-oxidative and anti-

inflammatory mechanisms.  

In this study, we studied the relevance of plasma 

VASPIN levels in patients with hypertension and 

hypertension with complications, correlating VASPIN 

level assay to absence or occurrence of hypertension 

and its related complications. 

 

PATIENTS AND METHODS 

The study was conducted on 87 subjects, 66 

hypertensive patients and 21 healthy control subjects. 

All patients were recruited from the Outpatient Clinics 

of Internal Medicine Department at Ain-Shams 

University Hospital through the period from June 2019 

till January 2020.  
 

Ethical approval:  

      An approval of the study was obtained from Ain 

Shams University Academic and Ethical committee. 

Every patient signed an informed written consent 

for acceptance of the study. This work has been 

carried out in accordance with The Code of Ethics of 

the World Medical Association (Declaration of 

Helsinki) for studies involving humans.  
 

The sixty-six hypertensive patients were divided 

into 2 groups: Group 1 included thirty two newly 

diagnosed hypertensive patients without complications 

and group 2 that included thirty-four essential 

hypertensive patients with micro and\or macro vascular 

complications diagnosed by echocardiography, ECG, 

angiography or fundus examinations,(including 

ischemic heart disease, hypertensive retinopathy, 

cerebrovascular stroke,  peripheral vascular disase). 

Twenty-one healthy volunteers (healthy relatives of 

some of the study patients) were also included in the 

study as control croup (3). 

The diagnosis of hypertension was based on 

ordinary sphygmomanometer blood pressure 

measurements according to the international society of 

hypertension and global hypertension practice gridlines 
(17). Office blood pressure (BP) measurement was as 

follows: Normal BP: <130 mmHg (systolic [SBP]) and 

< 85 mmHg (diastolic [DBP]). High-normal: 130-139 

mmHg SBP and/or 85-89 mmHg DBP. Grade 1 

hypertension: 140-159 mmHg SBP and/or 90-99 mmHg 

DBP. Grade 2 hypertension: ≥160 mmHg SBP and/or 

≥100 mmHg DBP. Blood pressure higher than 139/89 

on three different readings was the cut off value for 

diagnosis of hypertension.  

Exclusion criteria:  

Patients with any other primary chronic diseases 

like: diabetes or any endocrinal disease, chronic renal 

disease, chronic liver disease, any rheumatological 

disease and malignancy. 

All subjects were subjected to full history, 

thorough clinical examination and basic laboratory 

investigations including CBC, serum uric acid, serum 

creatinine and urea, serum sodium and potassium levels, 

liver function tests, TSH, fasting blood sugar (FBS) and 

HbA1c.  

 About 10 ml venous blood samples were 

collected from all patients and control group under 

aseptic conditions, and serum samples were left to clot 

at room temperature from 15-20 minutes, then 

centrifuged for 20 minutes at 2000 – 3000 rpm. Serum 

uric acid, creatinine, urea, sodium and potassium levels, 

liver function tests, TSH, fasting blood sugar (FBS) and 

HbA1c assessment were performed on Cobas Integra, 

while CBC was done on coulter. 

VASPIN levels was assessed for all subjects 

included in this study where assessment was done using 

the commercially available ELISA kit (mybiosource, 

San Diego, California, USA), according to the 

manufacturer’s instruction.  
 

Statistical analysis 

Data analysis was performed using the statistical 

package for special sciences (SPSS) software computer 

program (version 23.0, IBM Corporation, USA). Data 

were expressed as mean ± standard deviation (SD) for 

quantitative data. Whereas, number and percent (%) 

were used for qualitative data. Independent-samples t 

test was used when comparing between two groups. 

One-way analysis of variance (ANOVA) was used 

when comparing between more than two groups. Post-

hoc test (Tukey’s) was used to detect the least 

significant difference (LSD) among the studied groups. 

Pearson’s correlation coefficient (r) test was used for 

correlating data. Mann-Whitney U test was used to 

compare quantitative variables, in non-parametric data. 

Probability (p-value) equal or less than 0.05 was 

considered significant and less than 0.01 was 

considered as highly significant. 

 

RESULTS 

     This study was conducted on 87 subjects divided into 

three groups. Thirty-two newly diagnosed hypertensive 

patients (group 1), their ages ranged from 25 to 54 years 

with a mean of 42.81 ± 6.83 and thirty four hypertensive 

patients with micro vascular and/or macro vascular 

complications (group 2), their ages ranged from 34 to 

59 years with a mean of 49.38 ± 6.83). Twenty one 

healthy controls (group 3) with ages that ranged from 

34 to 48 years (mean 40.24 ± 4.13) (Table 1). 

As regards serum VASPIN levels, in group 1 

minimum level was 5 ng/ml, while the maximum level 

was 85 ng/ml with a mean value of 13.05 ±14.395 

ng/ml. In group 2 minimal serum VASPIN level was 2 

ng/ml, while the maximum level was 11 ng/ml with a 
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mean value of 5.57 ± 2.606 ng/ml. Meanwhile, group 

(3) showed that the minimum serum VASPIN level was 

13 ng/ml, while the maximum level was 95 ng/ml with 

a mean value of 50.14 ± 27.319 ng/ml. Comparing the 

value of serum VASPIN level between the studied 

patients’ groups and the control group using one way 

ANOVA test revealed highly statistical significant 

difference between the studied patients’ groups and the 

control group (P value 0.000*)                (Table 2).  

On comparison of VASPIN level results in the 

three groups with each other using post HOC test, there 

was a significant statistical difference (P value 0.049) 

on comparing group 1 with group 2. On comparing 

serum VASPIN level in group 1 with those of group 3 

there was a highly significant statistical difference (P 

value 0.000*). Also comparing serum VASPIN level 

between group 2 and group 3 showed highly significant 

statistical difference (P value 0.000*) (Table 3). 

Correlation studies of VASPIN serum levels 

showed a negative correlation between serum VASPIN 

levels and hypertension progression and complications 

(Table 2).  

Comparing VASPIN level to age among the 

studied group with Pearson correlation there was a 

negative correlation between age and serum VASPIN 

level(- 0.517) (Table 4).,. Comparison of serum 

VASPIN levels in both gender among the three studied 

groups showed no statistically significant difference  

 

Table (1): Age of the studied groups 

 

Table (2): Comparison of VASPIN level between the three studied groups 

 N Mean 
Std. 

Deviation 

95% Confidence 

Interval for Mean 
Minimum Maximum F test P 

Lower 

Bound 

Upper 

Bound 

Hypertensive 

patients 
32 13.05 14.395 7.86 18.24 5 85 

53.790 .000* 

Hypertensive 

patients 

complicated 

patients 

34 5.57 2.606 4.66 6.48 2 11 

Control group 

 
21 50.14 27.319 37.71 62.58 13 95 

Total 87 19.08 23.919 13.98 24.18     

 

Table (3): Post hoc tests (to compare between the studied groups) 

Groups P  

Hypertensive patients Control group 0.000* 

Hypertensive patients complicated patients 0.049 

Hypertensive patients complicated patients Control group 0.000* 

Hypertensive patients 0.049 

Control group Hypertensive patients 0.000* 

Hypertensive patients complicated patients 0.000* 

 

 

 

 

  

Age (years) N Range Mean Std. Deviation 

Hypertensive patients  

(Group 1) 
32 25-54 42.81 6.83 

Hypertensive patients complicated patients 

(Group 2) 
34 34 -59 49.38 6.83 

Control group (Group 3) 21 34 - 48 40.24 4.13 
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Table (4): Correlation between age and VASPIN in the whole sample 

  VASPIN 

 

 Age 

 

Pearson Correlation -0.517** 

Sig. (2-tailed) 0.001 

N 87 

DISCUSSION 

Hypertension is the commonest disease affecting 

people health worldwide and is an important risk factor 

of many common health problems that endanger human 

wellbeing as heart diseases, strokes as well as other 

vascular diseases, and chronic kidney diseases. The 

exact etiology of essential hypertension that constitutes 

more than 90% of cases of hypertension is still 

unclarified (18). 

VASPIN, a serine protease inhibitor secreted from 

white adipose tissue, has been shown to have an anti-

inflammatory effect, anti-apoptotic effect, as well as 

protective effects on vascular walls as shown in studies 

on experimental rat models (19). Many studies discussed 

the role of VASPIN in atherosclerosis and coronary 

artery diseases, while fewer studies investigated the role 

of VASPIN in hypertension and its complications.  

In the present study, patients with hypertension, 

both uncomplicated and those with macrovascular 

and/or microvascular complications, were shown to 

have significantly lower VASPIN levels compared to 

healthy controls (p<0.000). Moreover, hypertensive 

patients with macrovascular and/or microvascular 

complications (group 2) exhibited significantly lower 

VASPIN levels when compared to hypertensive 

patients without complication (group 1) (p <0.000*). 

These results are in agreement with previous studies 

who reported a significant correlation between plasma 

VASPIN concentrations and the presence of 

atherosclerosis, which is considered to be one of the 

major elements in the pathogenesis of hypertension, and 

severity of coronary artery stenosis and atherosclerosis 
(20, 21, and 22). Similarly, Zhang et al. (23) reported that low 

VASPIN level is correlated with the severity of 

coronary artery disease, which supports our findings 

that hypertensive patients with higher VASPIN levels 

exhibits less complications. On the other hand, Rueda-

Gotor et al. (24) found that there was no statistically 

significant association between VASPIN levels and 

markers of atherosclerosis.  

In our study, we found a negative correlation 

between VASPIN levels in hypertensive patients 

compared to the control group, which may signify that 

serum VASPIN levels may have a protective role 

against developing hypertension. Similarly, Dimova 

and Tankova (10) suggested that VASPIN level could 

be used as a predictor for major events as coronary 

artery disease and carotid artery stenosis. In that 

context, Lin and his associates (25) observed that 

VASPIN may have an important role in protection 

against the progression of atherosclerosis, and 

suggested that VASPIN may be useful for preventing 

vascular diseases. Moreover, Ji et al. (26) stated that 

plasma VASPIN levels were found to be an independent 

predictor of major adverse cardiac events in patients 

with chest pain. The exact mechanism by which 

VASPIN protect against atherosclerosis, hypertension 

and their complication is not fully understood. 

Kameshima et al. (27) reported that VASPIN prevents 

elevation of blood pressure through inhibition of 

peripheral vascular remodeling in spontaneously 

hypertensive rats, through inhibiting peripheral vascular 

hypertrophy possibly via anti-oxidative and anti-

inflammatory mechanisms. VASPIN could also exhibit 

its protective effect against hypertension through 

inhibition of TNF-α and platelet-derived growth factor 

(PDGF)-induced inflammatory responses in vascular 

smooth muscle cells (SMCs) via antioxidant 

mechanisms as reported by Venegas et al. (28) and 

Phalitakul et al. (16), or through inhibition of 

acetylcholine esterase (AChE) in isolated blood vessel 

so induce blood vessels endothelium relaxation as 

reported by Kameshima et al. (27). 

 

CONCLUSION 

        According to this study serum VASPIN levels may 

be a useful independent biomarker for predicting and 

searching for hidden or impending macro/micro-

vascular complications in hypertensive patients 

specially, uncontrolled hypertensive ones.  

 

Financial support and sponsorship: Nil. 

Conflict of interest: Nil. 

 

REFERENCES 
1. Gao H, Fall T, van Dam R et al. (2013): Evidence of a 

causal relationship between adiponectin levels and 

insulin sensitivity: a Mendelian randomization study. 

Diabetes, 62 (4): 1338-44.  

2. Hida K, Wada J, Eguchi J et al. (2005): Visceral 

adipose tissue-derived serine protease inhibitor: a 

unique insulin-sensitizing adipocytokine in obesity. 

Proc Natl Acad Sci USA., 102 (30): 10610-5.  

3. Jian W, Peng W, Xiao S et al. (2014): Role of serum 

VASPIN in progression of type 2 diabetes: a 2-year 

cohort study. PLoS One, 9 (4): 63-69.  

4. Ostrowska Z, Ziora K, Oswiecimska J et al. (2016): 
VASPIN and selected indices of bone status in girls with 

anorexia nervosa. Endokrynol Pol., 67 (6): 599-606.  

5. Kohan L, Zarei A, Fallahi S et al. (2014): Association 

between VASPIN rs2236242 gene polymorphism and 

polycystic ovary syndrome risk. Gene, 539 (2): 209-12. 

https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-021-02499-7#auth-Javier-Rueda_Gotor
https://arthritis-research.biomedcentral.com/articles/10.1186/s13075-021-02499-7#auth-Javier-Rueda_Gotor
https://onlinelibrary.wiley.com/doi/10.1111/apha.12636#apha12636-bib-0021


https://ejhm.journals.ekb.eg/ 

 

881 

 

6. Bao J, Jiang L, Chen W et al. (2014): Expression of 

VASPIN in the joint and the levels in the serum and 

synovial fluid of patients with osteoarthritis. Int J Clin 

Exp Med., 7: 3447-53 

7. Wang H, Chen F, Li J et al. (2020): VASPIN 

antagonizes high fat-induced bone loss in rats and 

promotes osteoblastic differentiation in primary rat 

osteoblasts through Smad-Runx2 signaling pathway. 

Nutr Metab (Lond), 17: 9-12.  

8. Kameshima S, Sakamoto Y, Okada M et al. (2016): 
VASPIN prevents elevation of blood pressure through 

inhibition of peripheral vascular remodeling in 

spontaneously hypertensive rats. Acta Physiologica, 

217 (2): 120–129. 

9. Wang H, Wang Q (2016): Low VASPIN level are 

related to endothelial dysfunction in patients with 

ankylosing spondylitis. Brazilian Journal of Medical 

and Biological Research, 49 (7): 1-5. 

10. Dimova R,  Tankova T (2015): The role of VASPIN in 

the development of metabolic and glucose tolerance 

disorders and atherosclerosis. Biomed Res Int., 15: 481-

86.  

11. Bromfield S, Muntner P (2013): High blood pressure: 

the leading global burden of disease risk factor and the 

need for worldwide prevention programs. Curr 

Hypertens Rep., 15: 134-36. 

12. McCormack T (2012): Management of hypertension in 

adults in primary care: NICE guideline. Br J Gen Pract., 

62 (596): 163–4.  

13. Whelton P, Carey R, Aronow W et al. (2018): 2017 

ACC/AHA/AAPA/ABC/ACPM/ 

AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for 

the Prevention, Detection, Evaluation, and Management 

of High Blood Pressure in Adults: A Report of the 

American College of Cardiology/American Heart 

Association Task Force on Clinical Practice 

Guidelines. Hypertension, 71 (6): 113-115.  

14. Gandhi S, Powers J, Nomeir A et al. (2001): The 

pathogenesis of acute pulmonary edema associated with 

hypertension. N Engl J Med., 344 (1): 17-22. 

15. Lionakis N, Mendrinos D, Favatas G et al. (2012): 

Hypertension in the elderly. World J Cardiol., 4 (5): 

135-147. 

16. Phalitakul S, Okada M, Hara Y et al. (2012): A novel 

adipocytokine, VASPIN inhibits platelet-derived 

growth factor-BB-induced migration of vascular 

smooth muscle cells. Biochem Biophys Res Commun., 

423 (4): 844-9.  

17. Unger T, Borghi C, Charchaer F et al. (2020): 
International Society of Hypertension global 

hypertension practice guidelines. J Hypertens., 38 (6): 

982-1004.  

18. Rivera S, Martin J, Landry J (2019): Acute and 

chronic hypertension: what clinicians need to know for 

diagnosis and management. Crit Care Nurs Clin North 

Am., 31 (1): 97-108. 

19. Nakatsuka A, Wada J, Iseda I et al. (2013): Visceral 

adipose tissue-derived serine proteinase inhibitor 

inhibits apoptosis of endothelial cells as a ligand for the 

cell-surface GRP78/voltage-dependent anion channel 

complex. Circ Res., 112: 771–780.  

20. Lim S (2011): Plasma VASPIN concentrations are 

elevated in metabolic syndrome in men and are 

correlated with coronary atherosclerosis in women. 

Clinical Endocrinology, 75 (5): 628–635. 

21. Kobat M, Celik A, Balin M et al. (2012): The 

investigation of serum VASPIN level in atherosclerotic 

coronary artery disease. Journal of Clinical Medicine 

Research, 4 (2): 110-113. 

22. Karbek B, Bozkurt N, Topaloglu O et al. (2014): 
Relationship of VASPIN and apelin levels with insulin 

resistance and atherosclerosis in metabolic syndrome. 

Minerva Endocrinologica,39 (2): 99–105. 

23. Zhang J, Peng Y, Li B et al. (2013): Plasma VASPIN 

concentrations are decreased in acute coronary 

syndrome, but unchanged in patients without coronary 

lesions. Clin Biochem., 46: 1520–1525.  

24. Rueda-Gotor J, López-Mejías R, Remuzgo-

Martínez S et al. (2021): VASPIN in atherosclerotic 

disease and cardiovascular risk in axial 

spondyloarthritis: a genetic and serological 

study. Arthritis Res Ther., 23: 111-114.  

25. Lin Y, Zhuang L, Li H et al. (2016): VASPIN 

attenuates the progression of atherosclerosis by 

inhibiting ER stress induced macrophage apoptosis in 

APO E mice: Shanghai 200072, P.R. China. Mol Med 

Rep., 13 (2): 1509–1516. 

26. Ji S, Kou W, Luan P et al. (2020): Plasma vaspin is an 

effective biomarker for evaluation of future 

cardiovascular events in patients with chest pain: a 5-

year retrospective observational study. Ann Transl 

Med., 8 (7): 479-83. 

27. Kameshima S, Yamada K, Morita T et al. 

(2015): Visceral adipose tissue-derived serine protease 

inhibitor augments acetylcholine-induced relaxation via 

the inhibition of acetylcholine esterase activity in rat 

isolated mesenteric artery. Acta Physiol (Oxf), 216 (2): 

203-10.  

28. Venegas-Pont M, Manigrasso M, Grifoni S et al. 

(2010): Tumor necrosis factor-alpha antagonist 

etanercept decreases blood pressure and protects the 

kidney in a mouse model of systemic lupus 

erythematosus. Hypertension, 56 (4): 643-9. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Dimova+R&cauthor_id=25945347
https://pubmed.ncbi.nlm.nih.gov/?term=Tankova+T&cauthor_id=25945347
https://journals.lww.com/jhypertension/toc/2020/06000
https://journals.lww.com/jhypertension/toc/2020/06000

