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[image: ]Introduction
Hypertension is the main risk factor for cardiovascular disease, chronic kidney disease, and premature death worldwide. Global prevalence of raised blood pressure in adults is estimated to be 35% to 40%. The number of adults with raised blood pressure increased from 594 million in 1975 to 1.13 billion in 2015, with the increase largely in low- income and middle-income countries, rendering hypertension
an important global public health challenge.
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CK is abundantly expressed in both mitochondrion and cytosol. It catalyses the transfer of high-energy phosphate moiety between Creatine and ADP. This rate of generation of ATP by CK is much greater than that generated by oxidative phosphorylation. CK is specifically involved in skeletal muscle contraction, cardiovascular contractility, sodium retention, remodeling of the arteries where rapid generation of ATP is required. Till date CK is assayed clinically as a marker of damage of CK rich tissues.

[image: ]CK-MB is an isoenzyme of creatine kinase. Creatine kinase dephosphorylates creatine phosphate to creatine, providing the energy required for ATP regeneration. CK-MB can also be elevated in circulation in the absence of acute myocardial infarction, and this is due to increased amounts of B subunit production in injured skeletal muscle as it does during fetal development. Salt-sensitive hypertension (SSH) and renal damage are associated with tumor necrosis factor alpha, a component of the proinflammatory cytokines. Oxidative stress conditions and levels of angiotensin II are other factors that promote the formation of TNF alpha.

Rationale
Raised blood pressure is estimated to cause 7.5 million deaths, about 13% of


the
for

total of all deaths and around 60% of cardiovascular mortality, accounting
57 million disability adjusted life years. Cardiac biomarker such as creatine
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kinase-MB (CK-MB) are important in the evaluation of hypertensive subjects. Creatine kinase-MB has a sensitivity and specificity of >90% for the detection of myocardial injury. Creatine kinase (CK) is an enzyme of two subunits M and/or B with three different pairs of subunits combine to give rise to three different isoenzymes CK-MB, CK-BB, and CK-MM. The CK-MB is the heart specific isoenzyme and used to be the reference method for the diagnosis of acute myocardial infarction in most laboratories and increased levels are frequently interpreted as objective evidence of myocardial injury clinically.

Objectives
General objective

To assess TNF α,CK and CK-MB in hypertensive patients in Khartoum state.

Specific objectives

-To measure TNF α, CK and CK-MB levels among patients with hypertension and

control group.

-To compare TNF α, CK and CK-MB levels between hypertensive patients and

control group.


-To
-To

compare TNF α, CK and CK-MB levels between male and female.
compare TNF α, CK and CK-MB levels according to age groups and duration of
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the diseases.

[image: ]Materials and methods

Study design

This is a descriptive, analytic, case control hospital-based study.

Study area and period

This study was conducted in Khartoum state, during May 2022 to July 2022.

Study population and sample size

Population of this study was categorized into a study group of 90 hypertensive patients and a control group of 90 healthy subjects (non hypertensive).
Inclusion criteria
Sudanese patients with hypertension from both genders.
Exclusion criteria
Hypertensive patients with other diseases such as renal diseases, HBV, HCV, HIV, pregnancy, heart diseases or other inflammatory diseases was excluded in this study.
Data collection
Clinical data for every patient was collected by using structured questionnaire.

[image: ]Sample collection
Blood sample 3ml was collected from subjects of study group after fulfillments of questionnaire as well as control group, using disposable syringe and sprit for sterilization the area of collection. Collected blood will draw in heparin containers ad plain containers. The samples in heparin containers and plain containers was separated by centrifuged it at 3000 rpm for 5 min. serum and plasma was stored until tested.
Estimation of TNF α (ELISA technique)
A human TNF αspecific monoclonal antibody is first coated on a 96-well plate. Standards and samples are added to the wells, and TNF αbinds to the immobilized capture antibody. Next, a biotinylated anti-human TNF α detection antibody is added, producing an antibody-antigen-antibody "sandwich". Avidin-horseradish peroxidase is subsequently added, followed by TMB Substrate Solution, producing a blue color in proportion to the concentration of TNF αpresent in sample. Finally, the stop Solution changes the reaction color from blue to yellow, and the microwell absorbance is read at 450 nm with a microplate reader.

[image: ]Estimation of CK (Mindery bs200)
Creatine kinase (CK) catalyzes the phosphorylation of ADP by creatine phosphate, producing creatine and ATP. The catalytic concentration is determined, using the coupled reactions of hexokinase and glucose-6- phosphate dehydrogenase, from the rate of formation of NADPH, measured at 340 nm1,2
Estimation of CK-MB (Mindery bs200)
A specific antibody inhibits the two M subunits of CK-MM (CK-3) and the only CK-MB subunit M (CK-2), allowing measurement of the CK-MB subunit B CK-MB (assuming the absence of CK-BB or CK-1)1,2. The catalytic concentration of CK-B, which corresponds to half of the CK-MB activity, it is determined using the reactions coupled hexokinase (HK) and glucose-6- phosphate
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Table (1) Show the mean and STD of TNFa, CK and CK-MB among study group.

	
	Case
	Control
	OR
	p-value

	TNFa (pg/ml)
	23.6 ± 11.
	11.9 ± 7.2
	1.7
	0.00

	CK (U/l)
	104.1 ± 29.3
	81.5 ± 15.8
	0.7
	0.01

	CK-MB (U/l)
	41.5 ± 7.4
	22.6 ± 8.9
	1.5
	0.03
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Table (2) Show the mean and STD of TNFa, CK and CK-MB among male and female.


	
	Male
	Female
	p-value

	TNFa (pg/ml)
	21.5 ± 8.1
	24.6 ± 4.7
	0.09

	CK (U/l)
	102.1 ± 26.4
	103.9 ± 19.6
	0.93

	CK-MB (U/l)
	39.1 ± 3.9
	42.1 ± 5.6
	0.21



[image: ]Table	(3)	Show	the	mean	and	STD	of	TNFa,	CK	and	CK-MB according to age group.
	
	1-5 years
	More than 5 years
	p-value

	TNFa (pg/ml)
	21.9 ± 7.3
	22.1 ± 5.1
	0.63

	CK (U/l)
	100.9 ± 20.1
	102.7 ± 14.7
	0.23

	CK-MB (U/l)
	37.4 ± 7.2
	39.2 ± 8.2
	0.72




Table	(4)	Show	the	mean	and	STD	of	TNFa,	CK	and	CK-MB according to duration of disease.

	
	30-60 years
	More than 60 years
	p-value

	TNFa (pg/ml)
	22.1 ± 4.9
	20.7 ± 6.2
	0.11

	CK (U/l)
	104.5 ± 16.5
	101.2 ± 15.1
	0.18

	CK-MB (U/l)
	38.6 ± 4.2
	40.3 ± 5.9
	0.51



[image: ]Discussion

In the present study, the mean of TNFa was statistically increased in case group compare to control group, this result agrees with study conducted by (Agbecha et al, 2018) who reported that TNFa was higher among hypertension patients compare to control. (Verma et al
,2019) also found that TNFa level was significantly higher among hypertensive patients compare to control group.

[image: ]In the current study, the mean of CK and CK-MB was statistically higher among case group compare to control group, this result in agreement with another study conducted by (Emokpae et al, 2017) who found that The mean CK-MB were significantly higher among the hypertensive subjects compare to control, also (Patra et al, 2018) found in his study that the mean levels of CK and CK-MB were significantly higher in hypertensive patients compared to control group.

Mean of TNFa show no statistically significant difference between male and female this agrees with study conducted by (Agbecha et al, 2018) (28). ,CK and CK-MB show no statistically significant difference between male and female, this agrees with (Patra et al, 2018) .The present study revealed that there was no statistically significant difference among CK and CK-MB according to age and duration of disease, similar result found by (Patra et al, 2018) who found no significant difference.
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Conclusion
The study concluded that TNFa, CK and CK-MB were significantly higher among hypertensive patients; there was no statistically significant difference among TNFa, CK and CK-MB according to gender, age and duration of disease.
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Recommendations

More studies should conduct with increase sample size and involved other cytokines and cardiac biomarkers.
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