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calcium level,

Obesity is an excessive or an increased accumulation of fat that affects health.
It was caused if an energy imbalance between the calories that enter and their
burns in the body. 36 participants were included in this study. The subjects who
are eligible for the study were adults of female, age 23-75 years, categorized
according to Body Mass Index (BMI) into 3 groups. Our results revealed that the
percentage of female were 35.48% of women normal weight group (18.5-24.9
Kg/m2), 35.48% in the increase in weight group (25-29.9 Kg/m2), and 29.04%
in the first category fat group (30-34.9 Kg/m?). The current study showed that
the level of white blood cells (WBC) and neutrophils were higher in the first
category of the fat group compare to other two groups, total cholesterol were
higher in first category of fat group compared to other groups. The levels of
calcium were higher in normal weight of women compare to other groups.
Finally, a weak positive correlation was estimated between BMI and total
cholesterol level, negative correlation was estimated between BMI and serum
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INTRODUCTION

Obesity can define as an accumulation of fat in the body,
it causes an imbalance between the calories that enter the
body and it burns. which is evaluated by a BMI higher
than (30kg/m2) [1,2]

Obesity is health problem among people, which
increased in recent years, several studies have related
obesity and increase the count of death in both sex. It is
a pathological condition, which effect the quality of life
and increased morbidity, effects on the activity of the
immune system and causes many diseases like
cardiovascular diseases, hypercholesterolemia,
hypertension, diabetes, and inflammatory diseases and
many types of cancer [3,4].

Obesity is related to immunological dysregulations [5].
Many white blood cells (WBC) such as lymphocytes and
macrophages can infiltrate into the adipose tissue in an
obese body, those cells can release proinflammatory
cytokines as well as adipocytes, causing systemic
inflammation [6,7]. Previous studies have observed that
obese body has elevated WBC such as monocytes,
lymphocytes and neutrophils [8-10].

Total Cholesterol was the important factor associated with
obesity, the previous study reported that an increase in

levels of total cholesterol was related to obesity in the
middle-age [11].

Obesity can affect bone metabolism in many ways, it

could lead to declining in the production of bone and an
increases in adipogenesis, therefor the amount of calcium
was effects in blood and bone of human [12].
The aim of the current study is to stimulate the counts of
WBC, lymphocytes, and neutrophils, and estimated the
correlation between obesity and immunity included WBC,
lymphocyte, and neutrophils counts as well as serum total
cholesterol levels and calcium in adult female in south of
Irag/Basra.

MATERIALS AND METHODS

Study Subjects

A total of 36 females were included in this study, weight
was measured by a digital scale and barefoot; height was
measured by tape meter. Participates were categorized
according to Body Mass index (BMI). BMI were Calculated
the ratio of weight of person in kilograms (Kg) to the
height square in meters (m?). All women classify into
three groups included 1-Normal weight group between
(18.5-24.9 Kg/m?)- 2-Increase in weigh group (25-29.9
Kg/m?) and 3- First category of fat group (30-34.9
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Kg/m?). All female fill a questionnaire related to their
status.

All blood samples of 4cc were collected from a peripheral
vein, after 8:30 AM in a fasting condition. A complete
blood count (CBC) including WBC, lymphocyte, and
neutrophils counts were calculated by the automated
hematology analyzer (Genex count 60.USA). Serum
calcium and total cholesterol (using Colorimetric kits)
Data were measured in Medical Laboratory Department,
Technical Institute, Southern Technical University.
Statistical analyses were used SPSS software SPSS,
Chicago, IL, USA (version 19). Data were calculated as
means + SD. Statistical significance was depended on t-
tests and used the Pearson correlation test. Significant
differences
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were determined if P-values were less than 0.05.

RESULTS

Thirty-six of adult’s female were comprised in this study,
age between 23-75 years, the mean age was 40.43 +
15.09 years, all participants were classified according to
BMI into three groups, our results revealed that the
percentage weas 35.48% of women in normal weight
group, 35.48% in an increase in weight the group, and
29.04% in first category fat group.

The mean of BMI was 22.59+1.02 Kg/m? in normal
weight group, 27.70+ 1.26 Kg/m? in increase in weight
group, 32.25+ 1.01 Kg/m? in the first category fat group,
as figure 1.

nor.weight

Figure 1: The mean of BMI of women in three groups

The results showed that the mean age of women in normal weight was 33.27+14.70 yrs., which less than other weight

groups, as figure 2
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Figure 2: The mean age of women in three groups

The current study showed that the counts of white blood
cells were 6.90%10°, lymphocytes 2.30%10> and

neutrophils 4.12 *10° cells were higher but no significant
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differences (p>0.05) in first category of fat compared to
an increase in weight group and normal weight group. As
fig.3
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Figure 3: The mean white blood cells, lymphocytes and neutrophils in first category of fat, increase in
weight and normal weigh groups

The correlation between BMI and WBC, lymphocytes, and
neutrophils can be illustrated as follow: Firstly, from BMI
values with WBC counts in female, the results showed a
positive correlation between the two factors. R- value
was 0.024 (Fig. 4 A). Secondly, plotting BMI values with
lymphocytes counts in three groups of female, the results

showed a positive correlation between the two factors. R-
value was 0.23 (Fig. 4 B). Thirdly, from plotting the BMI
values with the neutrophils, the results showed a positive
correlation between the two factors. The R value was 0.14
(Fig. 4 C).
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Fig. 4. The correlation between BMI and WBC, lymphocytes, and neutrophils

Our results showed that the levels of total cholesterol compared to the increase in weight and normal weight
were within a normal range in three groups, but the levels groups were 164.84+41.95mg/dL, 143.45+17mg/dL,
were higher in first category of fat 166.18+ 24.45mg/dL respectively. as fig.5.
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Figure 5: The mean of total cholesterol of women in three groups
A weak positive correlation between BMI and serum total cholesterol level in adult females was observed, R -value was
0.13, as figure 6
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Figure 6: positive correlation between BMI and total cholesterol level in serum female
The current study showed that the levels of serum calcium compare to increase in weight and first category of fat
were 10.53 £3.33, this levels was high and near to groups,8.88+2.93mg/DI ,7.85+2.47mg/dL, respectively
optimal range of calcium in women (8.6-10.3mg/dL), and .as fig.7
this level of calcium was higher in normal weight group
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Figure 7: The mean of calcium of women in three groups
Finally, our study observed the negative correlation between BMI and serum calcium level in adult female, as figure 8.
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Figure 8: negative correlation between BMI and serum calcium level
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DISCUSSION

The results of this study were showed an increase in
obesity associated with the increase in age, this result
caused by occurring changes in metabolism and
composition of the body with aging, between (20 to 70)
years, in this period there is a decline of fat-free mass
such as muscle, whereas fat mass rises [13-15].

In our results, we found that was associated between an
increase in BMI and a higher count of WBC and
lymphocytes, a potential mechanism for the correlation
between BMI and the count of the immune cell may role
of adipose tissue for produce adipokine leptin. High
circulating levels of leptin can be appearing in human with
height weight, consistent with a leptin-resistant state
[16&17]. In immunity, leptin has important role to
support proliferation in many of the immune cell and
preventing apoptosis, as well as induce the production of
some pro-inflammatory cytokines [18].

Serum total cholesterol levels were high with increase of
BMI but no significantly different among the three groups.
The results for the total cholesterol levels agree with other
studies [19 &20]. Although there are many factors may
be effect on levels of total cholesterol in the blood
included genetic factors, lifestyle, Diet, job and some
diseases [21].

Our results showed that the level of serum calcium in
female had a negative association with their BMI, previous
articles it was observed that changes in the metabolism
of calcium is correlated with obesity [22-24]. On the other
hands, obesity may be stimulating the production of
special inflammatory cytokines that induces absorption of
bone which might lead to a high serum calcium level in
obese human [25].

CONCLUSIONS

High weight of subjects had high counts of total WBC,
lymphocyte, and neutrophil cells, and total cholesterol
levels. Thus, it may be concluded that participate with
high weight had higher in inflammatory mediators levels,
which may be elevated the risk of inflammatory diseases.
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