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ABSTRACT
Anemia is global health problems and common medical conditions seen in everyday clinical practice, mainly affecting
poor people in developing countries. For the determination of these parameters intravenous blood samples from anemic
patients and normal subjects were collected and immediately centrifuged to obtain the supernatant liquid, serum of both the
groups for analysis. The mean serum levels of Nickel, magnesium, copper in anemic patients were 0.0112 ± 0.0015 µmol/
L, 17.55 ±1.99 µmol/ L, 0.0453 ±0.0654 µmol/ L respectively and there is decrease in concentration of Nickel and increase
of magnesium and copper in anemic patient. Also the concentration of hemoglobin, white blood cell count and hematocrit
was lower in patients group than the control group.
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INTRODUCTION
Definition of anemia is reduction of the amount of
hemoglobin in the blood below the normal values in
regarding to the sex and age of the subjects[1]. In spite of
its definition physic pathologically as reduce of the total
mass of erythrocyte in circulation of the blood, it can be
defined functionally as the reduction of the blood capacity
to carry oxygen and therefore the tissue hypoxic[2]. The
definition of anemia in World Health Organization as the
point at which the hemoglobin amount in the circulation
drops under cutoffs of World Health Organization for
specific sex and age groups. Anemia is a problem of
worldwide of complex causes and is related with many
factors[3]. In spite of that anemia influence all groups of
population in all world countries, but there is certain
groups are more susceptible than others. The highest
prevalence occurs in children of preschool-age (those aged
6–59 months), female of reproductive age (those aged 15–
49 years) and pregnant women[4]. Anemia is an indicator
of both poor health and poor nutrition and therefore cause
increased risks of child and maternal mortality.
Hemoglobin is transfer in the circulation within RBCs or
the erythrocytes, where its main function is to bring
oxygen to body tissues. The demands for oxygen are
affected by environmental factors like smoking and
altitude and physiological factors like gestation, and the
body can alter blood volumes and/or concentrations of Hb
to conciliate the necessity for oxygen (5).So the aim of this
study was to estimate some metals and hematological
parameters in anemic patients in comparing to healthy
subjects as a comparative study.

MATERIALS & METHOD
Twenty five patient with anemia (15 male and 10 female)
enrolled in this study with age range from (32- 55) years.

Data were collected from patients including name, age,
gender, whether smoker or alcoholic or not, family history

and other systemic diseases. The control group consist of
25 participants (15 male and 10 female) and they were in
healthy condition (not suffer from any systemic diseases)
with age range from (30- 50) years. Samples of venous
blood were collected from the patients and healthy control
into EDTA anticoagulated containers for analysis of
hematological parameters. The results were analyzed using
t-test and level of significance set at P<0.05. A
cyanomethemoglobin method was used to estimate the
hemoglobin contents of the blood. The method was based
on Drabkin’s cyanide- ferriccyanide solution. Twenty
micro liter (μL) of blood was added for 5 ml of Drabkin’s
solution mixing, and incubated for at least 5 minutes at
37°C and then the results were estimated by using Hb
meter at 540 nanometer (nm) wave length[6].
Microhematocrit method was used to determine PCV.
Heparinized capillary tubes used, and blood was filled to
approximately three quarters of their lengths then the
unmarked end is closed with modeling clay and put in the
microhematocrit centrifuge. AfterCentrifugation for 15
minutes, the red blood cells were separated from plasma
and remain a band of buffy coat at the interface between
them consisting of leukocytes and blood platelets[7]. The
content of trace elements cobalt, and nickel in blood serum
was determined by atomic absorption spectrophotometry
(AAS) on a spectrophotometer C-115 M1 (JSC “Selmi,”
Ukraine) [8].

RESULTS & DISSCUSION
The obtained demographic analysis of present study show
that the number of anemic patient was 25 (15 male and 10
female) with age mean (55- 32), in regard to control
group; their number was 25 (15 male and 10 female) with
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age mean (46.3) as show in table 1.  Table 2 and figure 1
revealed that there was highly significant decrease in
concentration of Nickel among anemic patients group as
compared to its concentration in plasma of control. This
result coincide with result obtain by Angelova et al.
(2014) since they found that serum concentration of

Nickel in children with anemia was lower than healthy
control and they attributed the cause to that the nickel
play important roles in the processes of erythropoiesis. It
has been shown that both metals stimulate erythropoietin
production by activation of the transcription factor
hypoxia-inducible factor 1 (HIF-1)[9].

TABLE 1: Demographic analysis in Anemia group and controls group
TotalAge mean yearFemaleAge mean yearNo. of maleSubjects
2533-391032-5515Control
2546.31049.715Anemic patient

TABLE 2: Mean & SD of Ni, Co & Mg and comparison between two groups (anemia and control)
p-valueControls group

(mean ± SD) µmol/L
Anemia group
(mean ± SD) µmol/ L

The Metals measured
in blood

P < 0.010.0234 ± 0.00460.0112 ± 0.0015Ni
P < 0.050.0221 ± 0.0060.0453 ± 0.0654Co
P < 0.0512.24 ± 1.86217.55 ± 1.99Mg

TABLE 3: Mean & SD Hb, Hematocrit, Total WBC and comparison between two groups (anemia and control)
p-valueControls group

(mean ± SD) µmol/L
Anemia group
(mean ± SD) µmol/ L

The hematological parameters
measured in blood

P < 0.0512.12±  1.7210.83± 1.85Hb (g/100 ml)
P < 0.0538.65 ± 3.7%33.61± 3.5%Hematocrit %
P < 0.018.23± 3.14.98 ± 2.6Total WBC (cell/µl)

FIGURE 1: comparison the concentration of Ni between two groups (anemia and control)
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FIGURE 2: comparison the concentration of Co between two groups (anemia and control)

FIGURE 3: comparison the concentration of Mg between two groups (anemia and control)

FIGURE 4: comparison Hb, Hematocrit and Total WBC between two groups

Nickel is considered synergistic to iron by promoting its
intestinal absorption and nickel deficiency can lead to
anemia[10]. Therefore, deficiencies of this trace element
might be a contributing factor for development of iron
deficiency anemia in their study. Meanwhile table 2,
figure 2 and 3 show that there was highly significant
elevation (P<0.05) in concentration of Cobalt and
Magnesium among anemic patients group as compared to
that in control healthy group, this result contrast with
result of study conducted by Ghathwan et al. (2016) since
they found that the salivary concentration of magnesium in
anemic patient lower that in control. Meanwhile increase
of cobalt in this study coincides with result of study
accomplished by Baloch et al. (2013) [11]. In addition to
that the current study show that was highly significant
decrease in concentration of hemoglobin in blood of
anemic patients group (10.83 ±1.85) when compared it to
control group (12.12 ±1.72) as revealed in table 3 and this
study agree with result of study conducted by Kurzawa et
al. (2016)[12] since found that they can diagnose the anemia
by decrease of hemoglobin concentration. As well as there

was highly significant reduction in PCV or hematocrit in
blood of anemic patients group as compared to control,
also there was highly significant decrease in number of
white blood cell in blood of anemic patients group when
compared to its number in blood of healthy person as
revealed in figure 4 .and this result disagree with result
obtained by Akinbami et al. (2012) [13] since they found
that the count of white blood cell  increase in Sickle cell
anemic patients. They attribute the cause to that the
leucocytosis in sickle cell disease patients may due to auto
splenectomy resulting from recurrent splenic vessels
occlusion, which make patients more vulnerable to
overwhelming infections particularly, encapsulated
organisms like Streptococcus pneumonia and Haemo
philus influenza [14].

CONCLUSION
In conclusion to this study the hematological parameters
as well as the metal elements effected in blood with
anemic patients, these changes can be depended on in
diagnosis of anemia.
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