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ABSTRACT
The present study designed to investigate the some hematological and oxidative stress parameters of patients
with heart failure in a sample from Thi-Qar province, south of Iraq. The sample included (100) patients who
were attending Al-Nassiriyah heart center during a period from December 2014 to March 2015, and (100)
healthy men as a control group. The results obtained in the current study showed a significant decrease (p< 0.05)
in hemoglobin level of HF patients as compared with the control group, while there was a significant increase in
the mean of HCT and total WBCs count. Also, HF patients showed a significant increase (P < 0.05) in serum
malondialdehyde (MDA) level compared with the control group. The serum albumin (Alb.) level showed a
significant decreases (P < 0.05) compared with control group. Whereas, no significant difference in serum
ceruloplasmin (Cp) level between HF patients and the control group.
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INTRODUCTION
Heart failure (HF) is the end stage of
cardiovascular which is related to conditions that
result in inadequate pumping of blood to meet the
metabolic requirements of the body parts and is
associated with limited capacity for activity. It is a
significant worldwide public health problem
especially in developed countries including the
United States [1]. Typical clinical symptoms and
signs of HF are: shortness of breath or trouble
breathing, swelling in the ankles, feet, legs and
fatigue (tiredness), elevated jugular venous
pressure, pulmonary crackles, and displaced apex
beat [2].
Heart failure is characterized by two factors (a) a
pathophysiological state in which inadequate
cardiac output (CO) is unable to meet metabolic
demands of tissues, or (b) elevated intra cardiac
pressures deliver adequate cardiac output but can
precipitate systemic or vascular congestion [3].
Early diagnosis of HF in patients without clinical
symptoms is often difficult due to the lack of
universal access to screening echocardiography and
the costs associated with it. It seems that the
measurement of specific biomarkers that reflect
different pathways leading to HF may help identify

patients requiring further diagnostics [4, 5]. There
is an increasing body of evidence suggesting that
oxidative stress is involved in the pathogenesis of
heart failure [6], and the pathogenesis of various
cardiovascular diseases including hypertension,
atherosclerosis,
endothelial
dysfunction,
hypercholesterolemia, ventricular hypertrophy,
myocardial infarction [7]. The end products of lipid
peroxidation include cyclic endoperoxidases and
lipid hydroperoxidases. These further produce
smaller advanced glycation end products (ALE)
like
malondialdehyde
(MDA),
glyoxal,
methylglyoxal and acrolein [8]. Malonaldehyde,
thiobarbituric acid reactive substance (TBARS),
are the example of lipid peroxidation by-products
which have been used as biomarker of lipid
peroxidation level [9].
The present study aimed to estimate some
hematological and oxidative stress parameters of
patients with heart failure in Thi-Qar province,
Iraq.
MATERIALS AND METHODS
Study population: The target population of this
study was 100 male patients who were follow up in
the AL- Nasiriyah heart center, Thi-Qar province,
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Iraq during the period from December 2014- March
2015 with age ranged between (40 to 79 Years).
The patients were already diagnosed as heart
failure by the consultant medical staff, according to
clinical examination and symptoms. The control
group included (100) healthy male individuals with
the same age range.

method by UV/VIS spectrophotometer, Japan using
Kits supplied by Biolabo (France).
Statistical analysis: The statistical analysis
proceeded in all groups of study, descriptive
statistics were performed using means and standard
deviations (SDs) for continuous variables. All
analyses were performed with SPSS for Windows
(version 17.0, SPSS Inc, Chicago, III).

Blood samples: Blood samples (5 ml) were
obtained by vein puncture, from patients and
control group. The blood sample was divided into
two aliquots, the first aliquot (2 ml) was dispensed
in a sterilized tubes with EDTA to prevent
coagulation and this used to analyze the
hematological parameters. The second aliquot (3
ml) was dispensed in a plain tube, and left for 15
minutes at room temperature to clot. Then, it was
centrifuged at 3000 rpm for 10 minutes to collect
serum to analyze oxidant-antioxidant parameters.

RESULTS AND DISCUSSION
The result of the present study showed a significant
decrease (P<0.05) in Hb. level of HF patients
compared with the control group. Also, there was a
significant increase in the HCT and total WBCs of
HF patients compared with the control group (table
1 and figure 1).
There is an impaired mechanism in which tissue
hypoxia and release of nitric oxide (NO) cause
decreasing arteriolar resistance and peripheral
vasodilatation. These process in turn lead to
decrease blood pressure, increased sympathetic
activation, renal vasoconstriction, reduced renal
function, and activation of rennin angiotensin
aldosterone system. The results are a production of
antidiuretic hormone, fluid retention, left
ventricular (LV) hypertrophy and dilation,
worsening of heart failure, release of brain
natriuretic peptide (BNP), and signs from stress on
myocardium. The final outcome, completing the
vicious circle, is further anemia. This, however,
implies that in the presence of volume overload
there might be a decrease in Hb. concentration and
also oxygen content, although red cell mass
remains stable [13].

Hematological
parameters:
Hematological
parameters were measured by automated
hematology analyzer (Analytic on hemolyzer3,
Germany). Hematology analyzers count cells by
one of three general flow cytometry techniques: the
Laser light scatter method or Light absorbance for
measuring (Hb and HCT), the electrical impedance
method (for measurement of WBC).
Oxidant and antioxidant parameters
Determination of serum malondialdehyde
(MDA) level: LPO was determined by using the
thiobarbituric acid method. In this method, MDA
formed from the breakdown of polyunsaturated
fatty acids was identified as the product of LPO
that react with thiobarbituric acid (TBA), in
coexisting trichloro acetic acid (TCA)[10]. The
level of serum MDA was determined
spectrophotometrically with a thiobarbituric acid
solution [11].

Increase of HCT may be directly related to changes
in cardiac structure and function, including left
ventricular mass and diastolic function [14, 15]. In
the Multinational Monitoring of trends and
determinants in cardiovascular disease, Augsburg
study, higher HCT levels were associated with a
higher prevalence of concentric left ventricular
hypertrophy [15] and abnormal indices of diastolic
function [14].

Determination of serum ceruloplasmin (Cp)
level: Ceruloplasmin concentration in serum was
measured by [12]. It is based on the ceruloplasmincatalyzed
oxidation
of
colorless
paraphenylenediamine (PPD) to blue-violet oxidize
form. The reaction is followed photometrically and
the blank value is determined after inhibition of the
enzyme with sodium azide at (0oC).The absorbance
of the purple color formed (Oxidized PPD) in the
diluted test mixture is read at 525 nm against blank
solution. The corrected absorbance is directly
related to the concentration of Cp [12].

Some studies reported that WBC count is
associated with several cardiovascular disease risk
factors.
These
findings
include
positive
associations with body weight, systolic blood
pressure, cigarette smoking, fasting glucose level,
and fasting insulin level and negative associations
with high density lipoprotein cholesterol level,
family income, alcohol consumption, and physical
activity or physical fitness [16, 17].

Determination of serum albumin level: Serum
albumin were analyzed by enzymatic colorimetric
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Table (1): Effect of HF on some hematological parameters
Parameters

Groups

Mean±SD

L.S.D

Hb. (g/L )

Control

15.24±1.94 ª

0.43

HF

14.18±1.74ᵇ

Control

41.42±3.26ᵇ

HF

45.58±4.68ª

Control

7.74±1.56ᵇ

HF

8.28±1.89ª

HCT (% )
WBCs
(*103 / µL)

0.94
0.40

*The same letters refers to non-significant difference at (p<0.05).
*The different letters refers to a significant difference at (p<0.05).

Figure (1): Level of some hematological parameters in HF patients and control and control group
The results of the present study showed a
significant increase (p ≤ 0.05) in the level of MDA
of HF patients compared with the control group.
While, there was no significant difference in the
level of Cp of HF patients compared with the
control group, whereas, there was a significant
decrease in the level of albumin of HF patients
compared with the control group (table 2 and figure
2).

increase and the levels of antioxidants decrease
depending on the level of consumption of
antioxidants in tissues affected by traumatic brain
damage. Increasing levels of free oxygen radicals
are due to the consumption of antioxidants cause
lipid, protein and DNA oxidation [22, 23].
Karabacak et al. evaluate the relationship between
the oxidative stress index (OSI) and the severity of
HF [24]. The OSI was expressed as the ratio of
total antioxidant capacity (TAC) to total oxidative
status (TOS), it is a useful marker reflecting the
overall redox balance between the oxidative and
antioxidant components. The OSI was significantly
higher in patients with HF in comparison to the
control group; it correlated positively with left
ventricular end-systolic volume and the level of
TOS, while being negatively correlated with the
level of TAC and ejection fraction. Oxidative stress
has been linked to heart failure over the past
decades, with majority of previous and current
studies which focus on patient populations with
symptomatic or advanced heart failure [6, 24], even

The occurrence of tissue damage is determined by
the oxidant/antioxidant balance [18] between lipid
peroxidation and antioxidation, energy depletion
which accelerate aging in the target organs such as
heart,
kidney
and
brain
[19].
The
oxidant/antioxidant balance changes in favor of
oxidants in various damage models created in
living tissues, and decreases in antioxidant levels
are observed, whereas the oxidant levels increase
[20]. Uzar et al. reported decrease in the total
antioxidant level and increase in the oxidant level
in the context of brain ischemia-reperfusion
damage [21]. The levels of free oxygenradicals
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after controlling for coronary artery disease,
suggesting that inflammation has a direct effect
(possibly through exogenous oxidative stress) on
the myocardium. However, these studies also

assumed that oxidative stress was generated as the
primary mediator of heart failure disease
progression.

Table (2): Effect of HF on oxidant-antioxidant parameters
Parameters

Groups

Mean±SD

L.S.D

MDA
(µmol/l)

Control

3.53±0.66ᵇ

0.18

HF

3.80±0.92ª

CP.
(g/dl)

Control

3.87±0.86ª

HF

3.65±1.23ª

Alb.
(mg/dl)

Control

4.86±0.54 ª

HF

4.54±0.70ᵇ

0.24

0.10

*Legend as in table (1).

Figure (2): Level ofoxidant-antioxidant parameters in HF patients and control group
hematological parameters is a risk factor for heart
failure. So, that an evidence for an adverse role of
oxidative stress in HF and suggest that antioxidant
an important addition to our treatment of patients
with HF.

CONCLUSION
The present study indicated that significant changes
in hematological parameters and disorder in the
oxidant- antioxidant system in patient with heart
failure, our finding provide that changing in
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