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Background and objectives:Hypertension is recognized as the most common
cardiovascular disorder that’s more aheading reason for morbidity and mortality in
the young predicts serious events in the adults .

The metabolic cardiovascular syndrome is combination of many factors as heart
disease ,diabetes , stroke , obesity insulin resistance , hypertension and dyslipidemia .
Aim :To determine the relationship between oxidative stress as( interpreted by lipid
peroxidation) and risk factor for cardiovascular syndrome as ( BP , lipid profile ,
BMI ) in school aged children .

Methodology :In this study , 326 primary school studentsinclude (156 boys and 170
girls)between aged of 8 to 12years According toanthropometric were measurements
the body max index (BMI) (Kg/m2), was calculated by the measured of height and
weight with the subject in the light clothes without shoes in all study groups
.Randomtotal cholesterol(TC) , triglyceride (TG) ,High Density Lipoprotein
(HDL),Low Density Lipoprotein(LDL) and Very Low Density Lipoprotein(\VLDL)
and Malondialdehyde were measured in sera spectrophotometricaly in addition the
main measuredof blood pressure .

Results:Both SBP and DBP that significant correlation with age, height , weight and
BMI ,oxidative oxidation and lipid profiles in all study .But we found the primary
schoolgirls had significantly higher inblood pressure ( 127.7 £ 25 vs. 159 = 3.3
mmHg p<0.05 ) for than boys. groups.The cholesterol ,triglyceride and LDL
concentrations were significantly higherin girls as compared with boys . Regarding
the male primary school that increased significantly of MDA serum concentration .
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Conclusions: A correlation was attempted with various clinical parameters like age ,
gender and lipid profile and mean blood pressure in the young school children of 8-
12years was high . A Program including screening promptly identification and health
promotion school health programmers might assistance prevent future complication
of cardiovascular syndrome .

Key words: Malondialdehyde , Lipid profile, hypertension school children

Introduction:

More information that is available regarding human nutrition, the evaluation about
dietary status in corporate different anthropometric estimations for providing data or
growth and body composition. However, anthropometric estimations can be used to
assess body size, proportions andadditionally total regional body compositions.
Nevertheless, lipid levels changing, hypertension and obesity in conjunction with
poor eating habits and constitute ideal conditions for the development of heart disease
@ These risk factors are not limited to adults, that increasing frequent among children
and adult ®. Furthermore, the world pattern is should be research and prevent,
correcting risk factor likewise initial as time permit since it has been proven that
atherosclerosis begins in childhood and might make deferred by early identification.
Though, because of this fact, in many countries dietary worries start similarly as early
as two years ago™. Many countries around the world, including Irag, are now in
advanced phases on progress stages of epidemiological transition result an increasing
trouble about cardiovascular disease (DVDs) and their more risk factors such as
hypertension, this result in critical investment of economic losses to the country ©.
However, hypertension need its beginning in childhood and studies were showed that
slight elevation in blood pressure in childhood will elevate to lift the danger of
developing hypertension in adolescence down grown — up a few folds. Expanded
vascular oxidative stress might make included in the pathogenesis from calming
hypertension, oxidative stress happens when there is an imbalance between the
generation of reactive oxygen species (ROS ) and the antioxidant defense system, so
that eventually get to be predominate ©. Disturbances in the ordinary redox state
about tissues can cause toxic impact through the production of peroxides and
preparation free radicals that damage all components of the cell, including lipids
creating lipids peroxidation ”, One of the most frequently used biomarkers
providing is an indication of the overall lipid peroxidation level is plasma
malondiadehyde level ®.
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Malondialdehyde (MDA) will be a standout amongst those of majority which used as
indicator of lipid peroxidation, (MDA) is a exceptionally reactive carbon dialdehyde
produced as byproduct of poly unsaturated fatty acid peroxidation, in fact (MDA) is
the principle and most studied product of polyunsaturated fatty acid peroxidation ©.
In addition to scientific information about the reality of association of MDA with
serum lipid profile, whereas found abnormal serum concentrations of some
biochemical parameters in lipid profile which ones total cholesterol (TC) and low
density lipoprotein (LCL —C )are strongly correlated to MDA with early
atherosclerotic lesions.

Some studies displayed that both sexes ( boys and girls ) during few a monitor
distinction a sample consisting many adolescents from 9-16 years of age had high
blood cholesterol level and 11% of both genders had high blood pressure “%. Though,
an important factor was concluded of these studies as indicated have suggested that
obesity is associated with increased oxidative stress and therefore that possible cause
lead to increase metabolic cardiovascular syndrome which is may be by a mix of
factors that augment to expand an individual's danger for heart disease diabetes and
stroke. Offers of these are involved obesity, dyslipidemia, impaired glucose tolerance
and hypertension %,

However, the goal of this study is to investigate of a probable relationship between
oxidative stress (lipid peroxidation MDA ) with some biochemical norms and blood
pressure to reduction of increased the risk factor of metabolic cardiovascular
syndrome in primary school children enrolled in public philanthropic (free) and
private (paid) schools and how these children's socioeconomic status affects their
lifestyle. Furthermore, observe of these changes in biochemical parameters affect the
level of the MDA.

Subjects and Methods:-

Sample:- this study has included several schools of the Misan governorate/ Iraq
during the period from January 2016 to march 2016. However, some school ignores
the invitation and other cases the parents failed to give written authorization for their
children to undergo blood test of the total institutions invited to take part, one public
school and one privet school to invitation in our study. The samples were limited to
326 students by the number of kits available and the school were chosen at haphazard
from the school that agreed to take part but ensuring an equal number of students
from each of two different types of schools (public and private ). These were attained
by assigning half of the kits children registered in public school and half to those

enrolled in private schools.
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In each type of school drawings were held in several classes to elect the children who
were to take part from among those whose parents had given written acceptance for
blood tests.

Anthropometrical Measurements : Body mass index ( BMI) is a measure used to
determine children's obesity. It is calculated using the Childs weight and height. BMI
dose not measure body fat directly, but it is are assumable of body fatness for most
children and teens.

Blood pressure was measured by a mercury sphygmomanometer (Baumanometer
latex inflation Bag made by W. A. Baum company Inc. Copiague Newlork .USA ).
in both upper limbs after students rested for 10 minutes in a seated position. Students
were required with complete an questionnaire regarding their eating habits and
physical activity. Moreover, point possible, parents were also asked to complete a
guestionnaire on the same topics plus questions regarding heart disease and hyper
tension.

Five mL of venous blood were aspirated from suitable vein of each student. Sera
were obtained after centrifugation at 4000 rpm for 15min the sera used assessing the
levels of (lipid profile ) that determined by enzymatic method . kits were supplied by
Spin react company — Spin.

The concentration of serum MDA was determined according to Buege and Aust
(1978) by enzymolgical method. Thiobarbituric acid (TBA) method was used to
measure the (MDA) which gives a pink color which read at (532nm).
Malanodialdehyde concentration was calculated by using the molar extinction
coefficients of 1.56 x10°,

statistical study .

Analysis involved account of age and sex specific means and standard deviation (SD) for
systolic and diastolic blood pressure, correlation coefficient, ANOVA and prevalence of
hypertension. analysis was carried out to calculate crude odds ratio (OR) of selected
socio-demographic variables and multivariable analysis to distinction independent
predictors of hypertension.The results in all above were accepted as statistical significant
when the p value less than (p< 0.05).

Results :
V4.
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Data of Current study were revealed that the age and gender specific distribution of
school children ( n =326) include (156 boys and 170 girls) and anthropometric
variables ( weight, height and BMI ) are depicted in table (1&2). Where this study
was appeared no statistical significant differences values of anthropometric
parameters across the age groups.

Tablel:Characteristics of subjects
No | No
Age of of

‘ Public school ‘ Private school
(yr) | total || total

No. | Boys il No. | Boys il
boys || girls
g8 | 28 | 29 ‘46 21 ‘ 25

9 25 | 29 ‘l“l 18‘

=]
BE

am
BOOEEE
T

Table2:Distribution of anthropometric
variables according to age and gender

Age Welght Height | BMI elght Height | BMI
(yr) (kg) (m) | (kg/m2)| No. (kg) (m) (kg/m2)

274+ 1235 + 150+ 219+ 1219+ 14.6 +
6.8 2. 5 5 0 7. 6 2.0

9 25 29.7 + 11276+ 15.7 + 23.9 + 126.2 + 14.9 +
5.7 7.3 2.8 4.6 7.3 1.8

10 31 346+ | 1309+ 159+ 37 279+ || 1313+ | 16.0+
7.4 7.2 2.0 S.7 6.8 2.1
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N [ 300+ [1351+ 161+ | 42 | 315+ || 1364+ | 168+
8.7 7.6 17 6.6 6.9 2.3
o | 42 [467+ 145+ 172+ [ 33 [349+ [ 1309+ [ 177+
8.9 9.4 2.2 6.7 6.5 25

Conversely, abnormal body mass was observed in nearly 21% of the study groups
with 11.5% being overweight and 5.5% obese and 4% normal .

On the other hand t as in table ( 3) the results were revealed predominance of
underweight category among girls as compared to boys (18% vs. 25% p<0.001).

Table3:Gender distribution of body mass index (BMI) in school children

Boys Girls

BMI
categories N(%0) N(%)
‘ Normal 81(53%) ‘ 93(55%)
Overwelght 15(9%) 19(11%)
| Obese 21(13%) 27(16%)
‘ Underwelght 39(25%) 31(18%)

However, Table 4 was appeared that the mean gradual in both SBP and DBP in boys
and girls. Girl's student's had highly significant of SBP ( 127.7£2.5 vs. 109.2+ 3.3
mmHg, P<0.05) than boys students .

Table4: Blood pressure in study groups

‘ Blood pressure, a : _
mmHg Boys(n=126 ) Girls (n=170 ) P value
Median SBP | 109 94 3.3 (93.4-20.6) | 127.7+255 (96.1-31.8) |  0.05
(min-max)

Median
‘ i 794+ 1. .2-87. 747+ 2. .1-85. .61
DBP(min-max) 9 5(65.2-87.6) 8(68.1-85.0)
qy
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Notes; SBP=systolic blood pressure; DBP=diastolic blood pressure

Eventually, the malondialdehyde levels and lipid profile standards were estimated as
summarized in table 5 along with suggested cut off as far lipid profile: e.g. total
cholesterol, triglycerides, HDL and LDL. Out of total participants which included
male and female(156, 170) respectively. Regarding girls there was a significant
highly in TC,TG,LDL as compared with boys of this study.

Table 5: Mean values of biochemical parameters according to study groups.

Parameters Boys Range Girls Suggested cut-
off value

TC (mg/diy | 129883 58 [ 92100 | 10448371 | ss-210

[TG (mg/ dl) 158 20+10.01] 28-201 193 51+7.12 30 185

! HD'algmgf ‘ 4250 +8.14 ‘ 24-72 ‘ 37.33 £ 4.09 ‘ 20-90 ‘

LDzlgmg’ ‘ 104.23 + 21.10 ‘ 29-121 112.54 +28.27 || 34-200 n
[ ‘ 1.40- 0.05-

1.35 1.78

Notes, TC=Total cholesterol; TG=Triglyceride; HDL-C=High density lipoprotein-
cholesterol;LDL-C=Low density lipoprotein-cholesterol ,MDA= malondialdehyde

Preferred Cut-off VValues

For serum lipids NCEP - ATP Il Guidelines were used .According to these standard
guidelines, hypercholesterolemia is defined as TC >200mg/dl, LDL-C as >100mg/dl,
hypertriglyceridemia as TG >150mg/dl and HDL-C <40mg/dl. Dyslipidemia is
defined by presence of one or more than one abnormal serum lipid concentration. For
obesity NHLBI criteria were used according to this Obesity is defined as a BMI > 30.
Over weight (BMI 25-30) were included who showed absolute healthy look.

However, the current study to estimate of serum MDA level inthemes and data

were compared between group. The mean serum MDA levels (mmol/ L ) were
14y
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significantly different between groups. The mean MDA in boys student ( 1.81% 0.48)
were significantly higher than that girls groups (0.79£ 0.16) p< 0.001.

Discussion:-

The socioeconomic development that bring taken place in Iraq generally and
especially in south was represented in Maysan. In the previous few years have
contributed dramatically to help of sensational lifestyle. They have prompted to rise
emergence of new positive health trends, for example; prolonged life expectancy as
well as pattern that proceed that continue to cause concern among members of the
medical community with the society — threatening obesity epidemic constantly the
part greater essential(12). However,Obesity is a problem that affects children an a
particular manner .That will be risk factor of cardiovascular disease and predisposes
to the improvement of hypertension™ | insulin resistance and lipid abnormalities ¥,
leads to consequence result metabolic syndrome. In highly developed countries the
prevalence of metabolic syndrome in children — based on upon those adopted
criteria—ranges starting with 4% to 9.2% . Similarly as there will be no universally
accepted definition of metabolic syndrome on children further investigation are
needed should be create an set of clinically suitable diagnostic criteria.

Nevertheless, regular physical activity will be prevent progress obesity, furthermore
contributes on blood pressure (BP) normalization, in addition systematic physical

activity need to demonstrate to reduce CV risk even if it does not lead to weight loss
(16)

Data on obesity were limited to annual reports which emerged from the Iragi ministry
of health. Recently, little studies have been carried out on adult obesity in Iraq.
However, the study to investigate of relationship between oxidative stress and risk
factor for survey metabolic cardiovascular syndrome in childhood, referring to the
results, discussed and follows out of primary school (males and females) was found
to be obese.

Though, body mass index of children differs from the adult, the assessment of weight
is much more complex .this is because children are growing continuously and the
growth patterns (BMI ) of children differ by age ”. the pattern of development is
dependent upon those sex of the child since those development for boys is very
different from the growth pattern for girls.
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Similarly , further the estimation is required in the group of children with high BP
values, hence illustration and diagnosis of hypertension cannot be based on BP values
observed on a single visit only even if numerous estimations were made.
Consequently, those the teenagers in which abnormal BP values were identified were
referred for ambulatory BP monitoring.

However, as its acceptable facts the finding that the BP increment with age during
percentile levels, maximum and minimum systolic / diastolic BP values were found
less than of what values in the present study(chadha et al., (18)).

Anyhow, the present study was appeared that the prevalence of hypertension in
school children is 0.56% in boys and 1.37% in girls. This observation indicates that
very low prevalence of hypertension that agreement with Gupta and Ahmed % and
Tandoor ®.Conversely, opposite of what obtained from (prabhajotet al;.) who found
highly prevalence of BP in age 5 — 14 years (11.7% )®". However, our justification
that low hypertension for those populations might make primarily whereas the
reason for this is due to the use of arbitrary criteria to evaluate the blood pressure
values. Moreover, The data on BP profile in Iraq school children is inadequate In
conjunction with the lack of studies showing different patterns of BP,

This study would serve as a beginning of many more investigations to be undertaken
in Iraq children living high and under different socio — economic conditions, eating
different dietary and leading divergent life styles. Seeing that different lipid levels
are widely either geographical areas , dietary habits and various socio- cultural
habits. so it is judicious to establish normative data for each community.

However, due to a lack of information espial in the Iraq Missan city. Therefore, The
current study was goaled to investigate the reliable belongings of lipid profile, where
shows that ( the total serum cholesterol (TC) from study groups were increased
significantly were observed between both sex .

Regarding about the high density lipoprotein cholesterol ( HDL — C ) levels did not
differ between the two sexes and different age groups ) where this study was
displayed that total cholesterol and low density lipoprotein cholesterol ( LDL-C )
were increased significantly in both sexes. the results are steady with a few past
studies which suggested that children and adolescents from families with a history of
hypercholesterolemia had increased LDL — C levels thus it is possible to increased of
premature cardiovascular metabolic syndrome #?. conversely, regarding the high

density lipoprotein cholesterol ( HDL-C ) levels did not differ between both sexes.
AR
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Furthermore, despite the reduction in HDL in study groups show increased LDL-C
that could be due to changes in the diet, many studies suggested to modification of
dietary which includes to introduced of a low - saturated-fat diet in infancy and
maintained through out the first decade of life associated with enhanced endothelial
function in childhood and the effect was explained in party by the diet — induced
reduction in cholesterol levels ¥,

With regard to serum triglyceride, the results we have obtained showed observed
different results in the above parameters of some boys , that found was elevated
higher from recommended cut-off limit (150mg/dl) while girls student was did not
differ from normal valve.

However, increased cholesterol and TG synthesis in some obese boys will be a
significant interest its inferred that serum cholesterol concentration doesn't
fundamentally reflect cholesterol synthesis, possibility that the overall increased in
cholesterol turnover might reflect synthesis adipose tissue. Where cholesterol turns
over more slower than in liver or intestine. Total body cholesterol synthesis is
significantly correlated with both excess triglyceride and body weight, the known
increased flux of fatty acids and more acetyl COA.

Current study was showed that the lipid peroxidation marker malondialdehyde
(MDA) indicates that alterations in the values of MDA is the first evidence of
significant altered antioxidant status in per pubertal children in both sexes, with
referring to our results that the MDA level in boys students was appeared
significantly higher ( p <0.001) when compared with other group from girls.

Though, To know the reasons for the results of our study when taking several
parameters comparison between both sexes of primary schools, however, dietary
analysis revealed that no showed significant differences in daily macronutrient and
anti-oxidant intake between boys girls through the questionnaire submitted in studies
to examine oxidative stress as MDA. it is critical that the criterion of similar
macronutrient and groups is met it has been demonstrated that several nutritional
interventions can affect not only the basal of oxidative stress indices and anti-oxidant
molecules ®*?, but also their response to change the life style from where eating and
food habits.

The other explanation , which we believe is the most important , as long as they are
elementary school students tend to be reason able sports (exercise ) and some events

during the period of opportunity between every day subjects, our findings was
Y41
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illustrated increased of MDA in boys, our justification may be due to more sports
such as football and running furthermore, Muscle mass differencesof boys compared
with girls.

These findings indicate that acute exercise increased boy's blood oxidative
stress, according to the information available to us through a review of references
about this study, there is no other such information in juveniles has been previously
reported. Moreover, the findings of some studies that have compared the adult male
response to the oxidant challenge induced by acute exercise with that of the adult
female response are scanty and conflicting ®®. Other researchers studies have
reported that males are more vulnerable than females of the oxidant stress imposed by
sports actions "

On the other hand, it was observed that children who suffer from obesity observed
that there is an increase in the levels of MDA, these alterations of MDA levels
conceder the first evidence of a significant altered oxidant- antioxidant status in pre
pubertal children affected by sever obesity. Past investigations have indicated that the
mean MDA levels would high in obese individuals compared to non-obese,
additionally demonstrated that obesity was associated with increases endogenous
lipid peroxides "

In conclusion, these data provide the evidence of blood pressure modulation by
measurable oxidative stress — related parameters such as lipid profile and BMI
comparable between boys and girls as students in primary school under study and
contribute for the first time to the characterization of a functional dependence
between these, so far seemingly unrelated parameters. Accordingly, oxidative stress
might one day be considered as a novel therapeutic target for the therapy of essential
metabolic cardiovascular syndrome and hypertension.
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