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ABSTRACT



Apelin, an endogenous peptide exerts its actions through binding to its receptors (APJ receptors) and has been demonstrated in both animal and human studies to have inotropic, diuretic (nitric oxide-dependent), and vasodilator effects, in addition to antagonistic effects on angiotensin II. In this investigation, serum apelin, nitric oxide (NOx), sodium (Na) and potassium (K) were evaluated in patients with essential hypertension and compared to their levels in healthy subjects. Our results revealed a significant decrease in serum apelin in essential hypertensive patients compared to the controls (P < 0.0001). NO, Na and K increased in the patients compared to controls (P < 0.05). A weak positive correlation between serum apelinand NO (r = 0.185) and a significant negative correlation between both of Na and K and serum apelin (r = -0.526 & 0.269, respectively) was found in essential hypertensive patients.The study suggested that apelin may play a role in the pathogenesis of essential hypertension, possibly through affecting blood hemostasis.


Hypertension is a common health problem in the world as it represents one of the major risk factors for cardiovascular disease. This risk was found to be increased in salt sensitive individuals (Matafora et al., 2014). Apelin is an endogenous peptide, secreted as a 77 amino acid polypeptide andcleaved into several active peptides known as apelin-13, -16, -17, -19 and -36, according to its length (Rittig et al., 2011). Apelin is the endogenous ligand of the apelin receptor (gene symbol APLNR), a G-protein-coupled receptor, previously known as ‘orphan’ APJ receptor (Tatemoto et al., 1998). Circulating apelin was found to be decreased in essential  hypertension patients, indicating the important role of the apelin/APJ system in regulation of blood pressure in humans (Przewlocka-Kosmala et al., 2011).Nitric oxide (NO) is a simple molecule that is predominantly synthesized in the vascular endotheliumfrom L-arginine by endothelial NO synthase (eNOS).NO stimulates guanylyl cyclase to form 3ʹ,5ʹ-cyclic guanosine monophosphate,which results in vasodilatation of vascular smooth muscle cells, prevents  platelet adhesion and aggregation and protects from atherosclerosis (Moncada and Higgs, 2002). Apelin causes NO-dependent vasorelaxation of human arteries both in vitro and in vivo (Salcedo et al., 2007). Apelin was reported as catalytic substrate for angiotensin converting enzyme 2, a negative regulator of renin-angiotensin- aldosterone system. This system regulates the fluid and electrolytes in the body (Yu et al., 2014). Serum potassium and sodium play an important role in the regulation of blood pressure and previous studies reported their association with hypertension (Lu et al., 2015).
The aim of this study was to evaluate the relation between serum apelin, NOx (nitites and nitrates) and electrolytes (sodium and potassium) in patients with essential hypertension.
SUBJECTS AND METHODS


Study population
The study included 70 patients with essential hypertension enrolled from the outpatient clinic of Sohag  Faculty of Medicine. 40  healthy subjects, matched for age, body mass index (BMI) and sex were enrolled as controls. Blood pressure was read from the left arm while subjects remained seated. An average of 3 measurements was recorded. Hypertension was considered if the systolic BP ≥ 140 mmHg or the diastolic BP ≥ 90 mmHg or if the patient reported BP reducing medication use (Chobanian et al., 2003). Exclusion criteria were; presence of diabetes mellitus, renal, hepatic or endocrine disorder and malignancy. Also, patients with secondary hypertension were excluded.
The study was approved by the Ethical committee of Sohag faculty of Medicine and informed written consents will be obtained from all subjects included in the study.
Blood collection and laboratory investigation 
Overnight fasting blood samples (about 5 ml) were collected from the patients and the controls via the venipuncture of an antecubital vein in sterile tubes.Samples were centrifuged at  3000 r.p.m and the serum was separated for the estimation of lipid parameters (total cholesterol, HDL-C, LDL-C and triglycerides), NO, serum electrolytes and apelin. Lipid parameters were measured, using Beckman AU apparatus. Apelin was measured by an ELIZA test kit supplied by WKEA MED SUPPLIES CROP (code NO:WH-1717).
 NOx were measured using a colorimetric nitrite/nitrate assay kit supplied by Cyman chemicals. Serum electrolytes (Na and K) were measured by Medica Easy Lyte Sodium / Potassium Analyzer Analyzer.
Statistical analysis
Data were expressed as means ± SD.  Continuous data were analyzed by Mann-Whitney test and categorical data were analyzed by Chi-Square test.P-values less than 0.05 were considered significant. Pearson correlation test was performed to determine the relationship between the parameters. All statistical calculations were performed using the computer program SPSS (Statistical Package for the Social Science; SPSS, Chicago, IL, USA) version 16 for Microsoft Windows, USA.

RESULTS


The results of the study revealedthat the patients and the controls were matched for age, sex distribution and BMI (P>0.05). Significant differences were found in systolic blood pressure (sBP), diastolic blood pressure (dBP), lipid parameters (P<0.05) and electrolytes.A significant decrease of apelin and a significant increase of NO in hypertension patients compared to controls, table 1. In hypertensive group, a weak positive correlation between apelin and NO was found,in contrast, we found a significant negative correlation between apelin and electrolytes, table 2 and figures 1 and 2. 

Table (1):  Clinical and laboratory characteristics of the participants.
	
	Controls (n=40)
	Patients (n=70)
	P-value

	age
	54 ± 11.97
	58.77±9.82
	0.191

	Male/female
	22/18
	38/32
	0.736

	BMI
	21.55 ± 2.04
	21.18 ± 2.183
	0.563

	sBP(mmHg)
	121 ± 6.996
	158.7 ± 17.83***
	< 0.0001

	dBP(mmHg)
	77.50 ± 6 .98
	80.36 ± 7.19
	0.1183

	HDL-C(mg/dl)
	38  ± 4.365
	29.76 ± 5.99
	< 0.0001

	LDL-C (mg/dl)
	184 ± 13.02
	228.6 ± 22.95
	< 0.0001

	Total cholesterol (mg/dl)
	147.85 ± 15.95
	256.9  ± 51.83
	< 0.0001

	Triglyceride (mg/dl)
	129 ± 15.73
	160.5 ± 46.64
	0.0039

	Na mmol/l
	137.9 ± 3.43
	146.5±4.98
	0.001

	K mmol/l
	3.955 ± 0.48
	4.54 ± 0.68
	0.0005

	NO (µmol/l)
	18.77 ± 1.353
	27.98 ± 6.6
	0.001

	Apelin (ng/L)
	1616 ± 940
	1070 ± 465
	< 0.0001



Table (2):  Correlation coefficient between apelin, NO and serum electrolytes in the patients. 
	CORRELATION
	Na
	K
	apelin

	apelin
	r-value
	-0.526
	-0.269
	

	
	P-value
	0.001
	0.010
	

	
	Level of sig.
	S.
	S.
	

	NO
	r-value
	0.210
	0.184
	0.185

	
	P-value
	0.081
	0.082
	0.125

	
	Level of sig.
	N.S.
	N.S.
	S.
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Figure (1): Correlation between apelin levels and Na in hypertensive group the straight line represents the regression between the data. A significant correlation was observed between the two factors.
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Figure (2): Correlation between apelin levels and K in hypertensive group the straight line represents the regression between the data.  A significant correlation was observed between the two factors.
DISCUSSION


The study revealed a significant decrease of serum apelin in essential hypertensive patients compared to controls, a result similar to those found by other investigators (Zhu et al., 2005, Sonmez et al., 2010, Przewlocka-Kosmala et al., 2011, and Zhu et al., 2013). Apelin is a multifunctional peptide was reported to have a role in the regulation of cardiovascular system and to be involved in the pathophysiology of hypertension. A study by Akcılar et al reported that apelin’s chronic application to deoxycorticosteroneacetate-salt-induced hypertensive rats (DOCA-salt rats) reduces blood pressure (Akcılar et al., 2013). Apelin receptor (APJ) was found to have a role in mediating the stretch response within the heart in a G-protein-independent and β-arrestin-dependent fashion (Scimia et al., 2014). Apelin may act as an angiogenic factor, which explains its role in pre-eclampsia. The expression of apelin at the RNA and protein levels was found decreased in pre-eclamptic placentas than in placentas of normal pregnancy, and apelin protein levels were also lower in pre-eclamptic placentas than in those of normotensive pregnancies (Inuzuka et al., 2013).   
In this study, NOx levels were found elevated in essential hypertensive patients compared to controls and apelin levels negatively correlated to serum electrolytes levels (Na and K). Li et al reported that NO positively correlated to systolic and diastolic blood pressure (Li  et al., 2004), in addition, spontaneously hypertensive rats exhibited an increase in NO synthesis in vascular smooth muscle cells (Xiao et al., 1996).The increase in NOx levels can be attributed to the medications that the hypertensive patients received, as most patients receive angiotensin converting enzyme inhibitors which improve endothelial function, resulting inincrease in NOsynthesis (Scribner et al., 2003). The negative association between apelin and serum electrolytes can be explained based on the fact thatapelin serves as catalytic substrate for angiotensin converting enzyme 2 and functions as an inotropic and cardioprotective peptide (Yu et al., 2014). The Apelin/APJ system has been shown to be involved in a wide range of pathophysiological processes in cardiovascular system, thus playing a role in the initiation and development of various cardiovascular diseases like pulmonary and essential hypertension (Sato et al., 2013). Apelin levels were reduced in patients with essential hypertension independent of left ventricular systolic and diastolic dysfunction (Zhong et al., 2007) and treatment with apelin has been shown to lower systolic blood pressure levels in hypertensive rats via a NO-dependent signaling (Akcılar et al., 2013). In conclusion, this study revealed a decreased serum apelin levels in essential hypertensive patients, while serum NO, Na and K were increased compared to controls.Apelin may play a role in the pathogenesis of essential hypertension, possibly through affecting blood hemostasis. However, further studies are needed to elucidate the exact mechanism by which apelin affect blood hemostasis.REFERENCES
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ARABIC SUMMARY


[bookmark: _GoBack]تأثير مستوى الابلين في مصل الدم على اكسيد النيتريك والالكتروليت 
في مرضى ضغط الدم الاولى
للسادة الدكاترة
محمد احمد عبد المعطى – عايدة عابدين محمود – محمد عبد الوهاب عزت* - زينب محمود قدرى
مــن
أقسام الكيمياء الحيوية الطبية و*الأمراض الباطنة – كلية الطب – جامعة سوهاج 

الابلين مركب يتكون من مجموعة من الأحماض الامينية ويعمل من خلال مستقبلات خاصة به داخل جسم الإنسان وله تأثير على ضغط الدم وعلى مكونات بلازما الدم من خلال تأثيره على أكسيد النيتريك وعلى مركب الانجيوتنسين 2 .
في هذه الدراسة تم قياس مستوى كل من الابلين وأكسيد النيتريك والبوتاسيوم والصوديوم في مصل الدم لمجموعة مكونة من سبعون مريض بمرض ضغط الدم الاولى ومجموعة من الأصحاء كمجموعة ضابطة.
وأظهرت النتائج ان مستوى الابلين  يقل بدرجة معنوية  فى المرضى عنه فى الأصحاء، فى حين يزيد أكسيد النبترك والبوتاسيوم والصوديوم زيادة معنوية  في المرضى عن الأصحاء.
كما وجد ارتباط سلبى ذو دلالة معنوية بين مستوى الابلين ومستوى البوتاسيوم والصوديوم، في ان الارتباط بين الابلين وأكسيد النيتريك إيجابي ضعيف وليست له دلالة معنوية.
من هذه الدراسة خلصنا الى ان الابلين له دور في مرض ضغط الدم الاولى ربما لانه يؤثر عل مكونات مصل الدم.
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