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Abstract: The oxidative stress is one of the main cause for cardiovascular diseases

(like

Hypertension) also one of the results of these diseases. This study involved 56 subjects matched
ages and sex divided into two groups; 28 hypertensive subject and 28 healthy subject as control
group. The following analysis was done: 4-Hydroxy-2-nonenal(4HNE) and albumin. The results
show that there is a significant increase in (4HNE) between patients group and control group. The
increase in 4HNE which is a product of lipid peroxidation is attributed to destruction in body cell
caused by due to the increase in stress events. It has been concluded that is important nappy on
ideal weight, because obesity considered main factors for heart disease and hardening of the
arteries. The aim of this study was to investigate the relationship between of some oxidative stress
markers and cardiovascular diseases.
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Introduction
Blood pressure is a measure of the force exercised circulation on the walls of the major arteries.
hypertension is a chronic medical case which in the blood pressure in the arteries is elevated[1].
Macrophages had been supposed to be the source of the most reactive oxygen species in the vessel's
wall, However, it has become clear that all the cells in the vessel wall produce ROS in different
quantities and in response to diverse stimuli[2]. Cardiovascular disease is a pathological condition
interrelated with cardiac valves, Oxidative stress promotes vascular smooth muscle cell proliferation
and hypertrophy and collagen deposition, which leading to thickening in the vascular media and

1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 March 2017

doi:10.20944/preprints201703.0037.v1

narrowing of the vascular cavity[3]. It has been shown that mechanical stretch to vessel wall induces
ROS release. This suggests the possibility that high blood pressure itself causes raises to ROS
independent of renin angiotensin system activity [3]. In addition, increased oxidative stress causes
tissue damage by different mechanisms including promoting lipid peroxidation, DNA damage, and
protein modification. [4]. Reactive oxygen species (ROS) are highly reactive intermediates of the oxygen
metabolism, which are constantly being generated and destroyed. ROS may originate from both
exogenous and endogenous sources[5]. Exogenous sources include environmental agents(like, UV or
heat exposure), ionizing radiation, therapeutic agents, and tobacco smoke. Endogenous sources include
mitochondria, peroxisome and inflammatory cell activation[5]. When there is an imbalance between
the generation of ROS and the antioxidant defense system so that the latter becomes overwhelmed,
oxidative stress occurs [2]. Oxidants and free radicals are inevitably produced during most
physiological and metabolical processes, and the human body has defensive antioxidant mechanisms,
these mechanisms vary according to the cell and tissue type and they may act antagonistically or
synergistically[6]. Oxidative stress leads to many pathophysiological conditions in the body[7].
including neurodegenerative diseases like Parkinson's disease and Alzheimer's disease, gene mutations
and cancers, chronic fatigue syndrome, heart and blood vessel Disturbance, atherosclerosis, heart,
congestive heart attack and inflammatory diseases[8]. In physiological conditions, low level ROS play a
role in the protection the organism, while high levels of ROS may cause damage to the structures of the
cell, nucleic acids, lipids, proteins or DNA damage [9]. 4-hydroxy-2-nonenal (4HNE), a high toxicity
product of lipid peroxidation, is an inhibitor of mitochondrial respiration. 4HNE It exerts its influence
on respiration by inhibiting α-ketoglutaratedehydrogenase(KGDH) [10] . a study by Teresa S.et al
[11] recorded a significant increase in 4HNE values in hypertension patients and Juliane Cruz Campos
et al 2015 observed an increase in 4HNE with hypertension and kidney disease [12]. Nitric oxide
synthases (NOSs) are a family of enzymes catalyzing the production of nitric oxide (NO) from Larginine[13]. NO is an important cellular signaling molecule. Albumin represents the most abundant
protein in the circulatory system with a significant antioxidant activity [14] ,the antioxidant activity of
albumin result from its ability to bind bilirubin, homocysteine and lipids [15] The results of the present
study showed that the levels of albumin was significantly decrease (p<0.01) in diagnosed hypertension
patients which is agree with (Oda E) in hypertension .[15]
Materials and methods
The present study comprised of 56 men divide to two groups [namely control group (28),
hypertensive group (28) aged between 22–65 years. These patients were hospitalized at educational
laboratories in the Al-yarmouk teaching hospital. They were divided into groups of healthy as control
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group and hypertensive patients group. Blood sample were collected and centrifuged at [4000 xg] for
5 min after clotting .The resultant serum were separated and stored at [-20] °C until used. Estimation
of serum albumin was done using kit provided by BioSystems company .

Serum 4-Hydroxy-2-

nonenal 4HNE is typically quantified from serum samples with the most popular method being a
colorimetric assay based on biotin double antibody sandwich technology.

Statistics:
The Statistical Analysis System- SAS (2012) was used to determine of different factors in studied
parameters, P-value used to significant compare between means in this study .

Results and Discussion:
Fifty six sample subjects comprising of 28 patients and 28 healthy were included in the present
study, table 1 shows the means and standard deviation of age, body mass index (BMI),duration of
disease , 4-Hydroxy-2-nonenal (4HNE) in addition to albumin levels for the control and patients
groups.
Table 1 : Characteristics of the Hypertension (HT) and control group ( mean ± SD) :
Characteristic
Hypertension group

Control group
P-Value

P-Value
n=28

n=28

23.82 ± 5.02
<0.01

Age ( year)

55.46 ± 8.91

<0.01

33.34 ± 4.68
<0.01

Body Mass index

<0.01

Systolic blood pressure(mmHg)

<0.01

( Kg/ m2)

Diastolic blood pressure (mmHg)

25.18 ± 2.89

<0.01

14.60 ± 1.22

11.96 ± 0.66

<0.01

9.23 ± 0.85

8.63 ± 0.56
<0.01
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160.22 ± 42.63

136.46 ± 24.55

<0.01

4.38 ± 0.27

4.73 ±0.25

<0.01

Hypertension group

Control group

Albumin( g /L)
<0.01

Characteristic
P-Value

P-Value
n=28

There is a significant differences (p<0.01)

n=28

in age when comparing patients groups with control group. The

significant difference in BMI (p<0.01) between HT and control group reveal the positive correlation between
obesity and disease. This finding was similar to (Ahmed A. et al2013) and (Shugar et a l2008) they found a
significant increase in BMI in hypertensive patients [16,17]. Obese patients are more able to be hypertensive
than lean patients, and weight gain is typically associated with increases in arterial pressure [18].
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Fig.(1) Mean concentration (ng/L ) Of oxidative marker 4HNE for studied groups

The highly significant difference (p<0.01) of 4HNE in HT patient maybe due to high oxidative stress
which generally causes damage to the membrane polyunsaturated fatty acids leading to the generation of
4HNE. This result agrees with study (Juliane Cruz Campos et al2015 ) [19].
Our results showed a significant difference between hypertension patient and control groups (p<0.01).
This result was agreed with (Caroline J. Smith et al) [20]who found a significant difference in iNOS levels in
hypertensive patients.
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Fig.(2) Mean concentration (g/L) of Albumine in the studied groups.
Albumin contains a free sulfhydryl group, this forms a disulfide with several compounds like cysteine,
homocysteine, or glutathione, Albumin is able to scavenge hydroxyl radicals [21], the decrease in albumin
in patient is agreed with results of (Oda E. et al2012)in Hypertension [15]

who suggested that result is may

be due to its function as antioxidant activity so the non-oxidized albumin is decrease in addition to negative
acute phase protein, so inflammation is considered the principle cause of a decrease in the serum albumin
[21]. The weak negative correlation between 4HNE and albumin in hypertension patient and control group

5

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 March 2017

agreed with (Giancarlo Aldini.et al2006)

doi:10.20944/preprints201703.0037.v1

who found a negative correlation between 4HNE and

Albumin.There is an evidence for a significant antioxidant activity of the represent the major and
predominant circulating antioxidant in plasma known to be exposed to continuous oxidative stress.

Conclusion: Based on this study is important nappy on ideal weight, because obesity considered main
factors for heart disease and hardening of the arteries.
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