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Abstract

Metabolic Syndrome is a serious medical condition with increase incidence of
multiple cancers risk , has effects on the life quality and it is a problem found all over

the world including Sudan and it is fatal unless controlled and treated properly.

This is comparative cross sectional study was conducted to assess plasma cholesterol,
high density lipoprotein and low density lipoprotein levels in patients with metabolic
syndrome. Hundred blood samples (50 controls and 50 cases, ages and genders were
matched between two groups) were collected during period from August to
September 2018, selected randomly from Zenam Medical Center and Samir Medical
Center in Khartoum state, and 50 apparently healthy individuals serves as control
group. Enzymatic methods were used to estimate serum T. cholesterol, HDL-C and
LDL-C levels, and Spectrophotometer (semi automation instrument), and results were
analyzed using statistical package for social science (SPSS version 20) computer

program.

The study results showed that, increased Mean of Body Mass Index ,Waist
Circumference , T. cholesterol , LDL-C and decreased in HDL-C in case versus
control group. (30.2 + 7.0 versus 22.7+ 1.2 Kg/m?), (102.2 + 15.2 versus 79.2 £ 2.7
cm), (152.6 = 23 versus 127.2 £9.5 mg/dl), (47.6 = 6.7 versus 73 = 6.8 mg/dl), (78 £
9.6 versus 42.6 + 6.9 mg/dl ) respectively.

Also the findings of This study showed that , there was weak negative correlation
between T. cholesterol and and duration of disease (1= -0.364, P-value = 0.009), while
there were no correlation between (HDL-C and LDL-C) and duration of disease, (1= -
0.022, P-value =0.881), (r=-0. 048, P-value =0.741) respectively. And no
correlations between (T. cholesterol, HDL-C and LDL-C) and age . (r=-0.151, P-
value = 0.294), (r=-0.025, P-value = 0.864), (r=-0.258, P-value =0.07)
respectively. Also there were no correlations between (T. cholesterol, HDL-C and
LDL-C) and Body Mass Index ,Waist Circumference (r=0.098, P-value =0.50), (r= -
0.089, P-value =0.537), (r=-0.082, P-value =0.573), (r=0.145, P-value =0.316),
(r=-0.136, P-value =0.347), (r=-0.027, P-value =0.852) respectively.



It is concluded that: the plasma T. cholesterol and LDL-C are increased while HDL-C

is decreased in metabolic syndrome patients .
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Chapter one

Introduction
Rationale

Objectives



1.1 Introduction:

Metabolic Syndrome (Mets) defined according to the Criteria proposed by “ China
Diabetes Society “ (CDS) and unified, were three or more of the following risk factors
: overweight or obesit , BMI > 25.0 kg/ m” , abdominal obesity was defined as
elevated WC > 85 cm in male , > 80 cm in female, hypertention , systolic blood
presser SBP > 140 mmHg , or diastolic blood presser (DBP) > 90 mmHg , or previous
diagnosis of hypertention, dyslipidemia, TG > 1.7 mmol / 1 (150 mg / dI) or low
HDL-C £0.9 mmol/1in men <1.0 mmol/l (40 mg /dl) in women. and hyperglycemia
, FPG>6.1 mmol /1 (110 mg/dl) or 2 HPP , PG > 7.8 mmol /1 (140 mg /dl). Or
previous diagnosis with hyperglycemia. (Alberti et al., 2006; Shuang et al., 2016;
Krithika et al ., 2016).

Elevated plasma concentration of lipids, particularly cholesterol, are causally related
to the pathogenesis of atherosclerosis, the process responsible for the majority of

cardiovascular disease (coronary, Cerebrovascular and peripheral vascular disease).
(William et al ., 2010).

Lipids and lipoproteins, which are central to the energy metabolism of the body, have
become increasingly important in clinical practice, primarily because of their
association with coronary heart disease (CHD). Numerous epidemiologic studies
have demonstrated that, especially in affluent countries with high fat consumption,
there is a clear association between the blood lipoproteins lipid levels and the

development of atherosclerosis.

The accurate measurement of the various lipid and lipoprotein parameters is
critical in the diagnosis and treatment of patients with dyslipidemia. International
efforts to reduce the impact of CHD on public health have focused attention on
improving the reliability and convenience of the lipid and lipoprotein assays. Expert
panels have developed guidelines for detection and treatment of high cholesterol, as
well as laboratory performance goals of accuracy and precision for the measure-

ment of the lipid and lipoprotein analytes. (Bishop et a/ ., 2010).

Increased cholesterol is a factor in the cause of atherosclerotic diseases. Windaus
described cholesterol in the lesions of atherosclerotic diseased arteries. Numerous

studies have established that when the T. cholesterol and LDL-C concentrations are



high, the incidence and prevalence of CHD are also high. In contrast to LDL-C
increased HDL-C concentrations have been shown to be protective for CHD in both
epidemiological and clinical trial studies. Because atherosclerosis begins at a n early
age and can take decades to clinically manifest itself, the measurement of
plasma lipids and lipoproteins is a valuable means to identify individuals at risk

for CHD and determine the most appropriate therapy. (Tietz et al ., 2008).

Individuals with Mets exhibit a characteristic pattern of abnormalities in serum lipid
levels consisting of low levels of HDL-C and elevated levels of LDL-C and
triglycerieds. (Chahil et al., 2006)

In the previous study carried by (shung ., 2016) the result showed that , there were
increased in mean values of T. cholesterol, LDL-C and HDL-C were decreased in
metabolic syndrome patients (p-value=0.000) which indicates those variables are

closely related to Mets and considered as Mets components.



1.2. Rationale:

Metabolic Syndrome is a serious medical condition increase incidence of multiple
cancers, social community stigma, secological increase incidence of chronic
depression and economic effects on the life quality this problem found all over the

world and Sudan and its fatal unless controlled and treated properly.

Dyslipidemia contributes to the progression of atherosclerosis, the underlying

pathology of cardiovascular disease.

Mets prevalence is about 20-25% of the world’s adult population with increased

prevalence in advanced ages. (Carr et al., 2004; Alberti et al., 2006).

A cording to our knowledge there was no published study done in Sudan.



1.3 Objectives

1.3.1. General objective:

* To assess the plasma T. cholesterol, HDL-C and LDL-C levels among metabolic

syndrome patients.
1.3.2. Specific objectives:

* To measure and compare the mean of T. cholesterol, HDL-C, LDL-C levels and

waist circumference in study groups.
* To calculate the BMI in study groups.

* To correlate between T. cholesterol, HDL-C, LDL-C and study variables (body

mass index, waist circumference, duration and age).



Chapter two

Literature review



2.1. Metabolic syndrome:

The term "metabolic syndrome" dates back to at least the late 1950s, but came into
common usage in the late 1970s. The terms "metabolic syndrome," "insulin
resistance, syndrome" syndrome X, Dysmetabolic syndrome X, mixed metabolic
syndrome. (Sarafidis et al .,2006; Falkner et al .,2014).

The metabolic syndrome (visceral obesity, dyslipidaemia, hyperglycaemia, and
Hypertension), has become one of the major public-health challenges World wide.,
the clustering received scant attention until 1988 when Reaven described syndrome

X: insulin resistance, hyperglycemia, hypertension, low HDL-cholesterol, and raised

VLDL-triglycerides. (George et al .,2005).

2.1.1. Signs and symptoms of Mets:

Metabolic syndrome has no symptoms, although a large waist circumference
(central obesity) is a visible sign. Blood sugar is very high, might have signs and
symptoms of diabetes (including increased thirst and urination, fatigue, and
blurred vision.), Impaired fasting glucose, insulin resistance, or prediabetes, high
blood pressure, decreased fasting serum HDL cholesterol and elevated fasting

serum triglyceride level. (Knowler ef al., 2002).

2.1.2. Diagnosis of Mets:

Several organizations have criteria for diagnosing metabolic syndrome. According to
guidelines used by the National Institutes of Health, have metabolic syndrome if have

three or more of these traits or are taking medication to control them.

(A)Large waist circumference:

A waist line that measures at least 35 inches (89 centimeters) for women and 40

inches (102 centimeters) for men.


https://en.wikipedia.org/wiki/Central_obesity
https://en.wikipedia.org/wiki/Impaired_fasting_glucose
https://en.wikipedia.org/wiki/Insulin_resistance
https://en.wikipedia.org/wiki/High_blood_pressure
https://en.wikipedia.org/wiki/High_blood_pressure
https://en.wikipedia.org/wiki/High_density_lipoprotein
https://en.wikipedia.org/wiki/Triglyceride

(B)High triglyceride level:

150 milligrams per deciliter, (mg/dL), or 1.7 millimoles per liter (mmol/L), or higher
of this type of fat found in blood. (Knowler et al., 2002 ;Chiasson et al .,2003; Carr et
al .,2004; Krithika et al .,2016).

(C)Reduced high-density lipoprotein (HDL) cholesterol:

Less than 40 mg/dL(1.04 mmol/L) in men or less than 50 mg/dL (1.3 mmol/L) in

women of this "good" cholesterol.

(D)Increased blood pressure:

130/85 millimeters of mercury (mm Hg) or higher.

(E)Elevated fasting blood sugar:
100 mg/dL (5.6 mmol/L) or higher. (Knowler et al., 2002; Chiasson et al .,2003;
Carr et al .,2004; Krithika et al .,2016).

2.1.3. Causes of Mets:

(A)Stress: Recent research indicates prolonged chronic stress can contribute to
the hypothalamic-pituitary-adrenal axis (HPA-axis), high cortisol levels to circulate,

which results in raising glucose and insulin levels dyslipidemia and hypertension.

(B)Central obesity: Central obesity is a key feature of the syndrome, being both a
symptom and a cause of it in that the increasing adiposity often reflected in
high waist circumference both often results from and often contributes to insulin
resistance. However, despite the importance of obesity, patients who are of normal

weight may also be insulin-resistant and have the syndrome.

(C)Sedentary lifestyle: Many components of metabolic syndrome are associated with
a sedentary lifestyle, including increased adipose tissue (predominantly central);
reduced HDL cholesterol; and a trend toward increased triglycerides, blood pressure,
and glucose in the genetically susceptible. (Know et al., 2002; Chiasson ef al ., 2003;
Carr et al., 2004).


https://en.wikipedia.org/wiki/Stress_(biology)
https://en.wikipedia.org/wiki/Hypothalamic-pituitary-adrenal_axis
https://en.wikipedia.org/wiki/Cortisol
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Insulin
https://en.wikipedia.org/wiki/Central_obesity
https://en.wikipedia.org/wiki/Central_obesity
https://en.wikipedia.org/wiki/Feedback_loop
https://en.wikipedia.org/wiki/Feedback_loop
https://en.wikipedia.org/wiki/Waist
https://en.wikipedia.org/wiki/Circumference
https://en.wikipedia.org/wiki/Insulin_resistance
https://en.wikipedia.org/wiki/Insulin_resistance
https://en.wikipedia.org/wiki/Central_obesity
https://en.wikipedia.org/wiki/HDL_cholesterol
https://en.wikipedia.org/wiki/Triglycerides
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Glucose

(D)Aging: Metabolic syndrome affects 60% of the U.S. population older than age 50.
With respect to that demographic, the percentage of women having the syndrome is
higher than that of men. The age dependency of the syndrome's prevalence is seen in
most populations around the world. (Know et al., 2002; Chiasson et al ., 2003;Carr
et al.,2004).

(E)Psychiatric illnesses
(F)Alcohol Abuse (Know et al., 2002; Chiasson et al .,2003;Carr et al.,2004)

2.1.4. Prevention and Treatment of Mets:

Various strategies have been proposed to prevent the development of metabolic

syndrome.

A healthy lifestyle as:

(A)Eat better: Adopt a diet rich in whole grains, fruits, vegetables, lean meats
and fish, and low-fat or fat-free dairy products and avoid processed food, which
often contains partially hydrogenated vegetable oils, and is high in salt and added

sugar.

(B)Get active: Incorporate at least 150 minutes of moderately vigorous physical
activity into weekly routine. Walking is the easiest place to start, but may want to
experiment to find something else like to do that gets heart rate up. If needed,

break exercise up into several short, 10-minute sessions throughout the day to

reach goal. (Know et al., 2002; Chiasson et al ., 2003; Carr ef al., 2004).

(C)Lose weight: Reduce risk by successfully losing weight and keeping it off.
Learn recommended calorie intake, the amount of food calories consuming, and
the energy calories burning off with different levels of physical activity. Balance
healthy eating with a healthy level of exercise when changes in lifestyle alone do
not control the conditions related to metabolic syndrome, health practitioner may
prescribe medications to control blood pressure, cholesterol, and other symptoms.
Carefully following practitioner's instructions can help prevent many of the long

term effects of metabolic syndrome. Every step counts and hard work and


https://www.heart.org/HEARTORG/HealthyLiving/HealthyEating/Healthy-Eating_UCM_001188_SubHomePage.jsp
https://www.heart.org/HEARTORG/HealthyLiving/PhysicalActivity/Physical-Activity_UCM_001080_SubHomePage.jsp
https://www.heart.org/HEARTORG/HealthyLiving/WeightManagement/LosingWeight/Losing-Weight_UCM_307904_Article.jsp

attention to these areas will make a difference in health.. (Know et al., 2002;

Chiasson et al ., 2003; Carr et al., 2004).

(D)Stopping smoking:

Smoking cigarettes worsens the health consequences of metabolic syndrome.

Talk the doctor if you need help quitting.

(E)Managing stress:

Physical activity, meditation, yoga and other programs can help handle stress and
improve emotional and physical health. (Know ef al., 2002; Chiasson et a/ ., 2003;
Carr et al., 2004).

2.1.5. Risk factors of Mets:
Risk increases when more components of metabolic syndrome are present.

The following factors increase chances of having metabolic syndrome:

(A)Age: risk of metabolic syndrome increases with age.

(B)Race: In the United States, Mexican-Americans appear to be at the greatest

risk of developing metabolic syndrome.

(C)Obesity: Carrying too much weight, especially in abdomen, increases risk of

metabolic syndrome.

(D)Diabetes: more likely to metabolic syndrome if had diabetes during
pregnancy (gestational diabetes) or if have a family history of type 2 diabetes.

(E)Other diseases: risk of metabolic syndrome is higher if ever had non-

alcoholic fatty liver disease, cardiovascular disease, polycystic ovary

syndrome.(Knowler et al., 2002; Krithika et al., 2016).


https://www.heart.org/HEARTORG/Conditions/More/MetabolicSyndrome/Symptoms-and-Diagnosis-of-Metabolic-Syndrome_UCM_301925_Article.jsp

2.1.6. Management of Mets : Food and Drug administration:

The first line treatment is changing of lifestyle a healthy lifestyle, drug treatment is

frequently required.

Diuretics and Angiotensin  converting Enzyme inhibitors may be wused to

treat hypertension.

Cholesterol drugs may be used to lower LDL cholesterol and triglycerides levels, if
they are elevated, and to raise HDL cholesterol levels if they are low. Use of drugs
that decrease insulin resistance, e.g., metformin and thiazolidinediones. (Knowler et

al., 2002 ; Krithika et al .,2016).
2.2. Cholesterol:

The major lipids present in the plasma are fatty acids, triglycerides, cholesterol
and phospholipids. Cholesterol is used by the body for such useful functions as
facilitating triglyceride transport by lipoproteins, for maintaining the normal
structure and integrity of cell membranes, and as a precursor for steroid hormone

synthesis, but when in excess, it can lead to cardiovascular disease.

Elevated plasma concentrations of lipids, particularly cholesterol, are causally
related to the pathogenesis of atherosclerosis, the process responsible for the
majority of cardiovascular disease (coronary, Cerebrovascular and peripheral

vascular disease). Cardiovascular disease is the commonest cause of death in the
UK: about one-quarter of all deaths are due to CHD. Many of these are in people
under the age of 60. Effective management of hypercholesterolaemia and other risk
factors is of proven benefit in reducing cardiovascular disease mortality. (William et

al., 2010).
2.2.1. High density lipoprotein:

Lipoproteins constitute the body’s “petroleum industry.” Like the great oil tankers
that travel the oceans of the world transporting petroleum for fuel needs. The
HDL-C are the cleanup crew, gathering up excess cholesterol for transport back

to the liver.


https://en.wikipedia.org/wiki/Diuretic
https://en.wikipedia.org/wiki/ACE_inhibitor
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Metformin
https://en.wikipedia.org/wiki/Thiazolidinedione

Lipids and lipoproteins, which are central to the energy metabolism of the body, have
become increasingly important in clinical practice, primarily because of their
association with CHD. Numerous epidemiologic studies have demonstrated that,
especially in affluent countries with high fat consumption, there is a clear
association between the blood 1 ipoproteins lipid levels and the development of
atherosclerosis. Decades of basic research have also contributed to knowledge
about the nature of the lipoproteins and their lipid and protein constituents, as well as
their role in the pathogenesis of the atherosclerotic process. The accurate
measurement of the various lipid and lipoprotein parameters is critical in the
diagnosis and treatment of patients with dyslipidemia. International efforts to
reduce the impact of CHD on public health have focused attention on improving
the reliability and convenience of the lipid and lipoprotein assays. Expert panels have
developed guidelines for detection and treatment of high cholesterol, as well as
laboratory performance goals of accuracy and precision for the measurement of

the lipid and lipoprotein analytes. (Bishop et al ., 2010)

HDL-C, the smallest and most dense lipoprotein particle, is synthesized by both the
liver and intestine. (William et a/ ., 2012).

2.2.2. Low density Lipoprotein:

LDL-C are the principal carriers of cholesterol, mainly in the form of LDL-C

cholesteryl esters.

primarily contains apo B-100 and is more cholesterol rich than other apo B-
containing lipoproteins form as a consequence of the lipolysis of VLDL-C. LDL-C is
readily taken up by cells via the LDL-C receptor in the liver and peripheral cells. In
addition, because LDL-C particles are significantly smaller than VLDL-C
particles and chylomicrons, they can infiltrate into the extracellular space of the
vessel wall, where they can be oxidized and taken up by macrophages through
various scavenger receptors. Macrophages that take up too much lipid become filled
with intracellular lipid drops and turn into foam cells, which is the predominant cell
type of fatty streaks, an early precursor of atherosclerotic plaques. LDL-C particles
can exist in various sizes and compositions and have been separated into as many as
eight sub classes through density ultracentrifugation or  gradient gel

electrophoresis. The LDL-C subclasses differ largely in their content of core lipids;



the smaller particles are denser and have relatively more triglyceride than cholesteryl
esters. Recently, there has been great interest in measuring LDL-C subfractions,
because small, dense, LDL-C particles have been shown to be more
proatherogenic and may be a better marker for coronary heart disease risk.

(Bishop et al ., 2010).



Chapter three

Materials and methods



3.1. Materials:
3.1.1. Study approach:

A quantitative method was used to measure the level of total cholesterol , high density
lipoprotein and low density lipoprotein in metabolic syndrome patients during the

period from August to September 2018.

3.1.2. Study design:

This is a comparative cross sectional study.

3.1.3. Study area:

The study was conducted in Zenam medical Center and Samir medical center.
3.1.4. Study population:

The study included male and female patients with metabolic syndrome and healthy

individuals.
3.1.5. Sample size:

This study included 50 patients with metabolic syndrome as case and 50 healthy

individual as control (age and gender will matched).\

3.1.6. Inclusion criteria:

Patients with metabolic syndrome and healthy individual were included.
3.1.7. Exclusion criteria:

Smoking, Alchoholism, renal disease, diagnosed with chronic diseases that
significantly contribute to change in metabolic functions including thyroid disorders,

chronic hepatitis and liver cirrhosis were excluded.



3.1.8. Ethical consideration:

The study was approved by scientific committe of Clinical Chemistry Department of
College of Medical Laboratory Science in Sudan University of Science and
Technology, then a verbal informed consent was obtained from each participant and

then needed an valuable data were collected by questionnaire.
3.1.9. Data collection:

Data were collected using structural interviewing questionnaire, which was designed

to collect and maintain all valuable information concerning each case examined.
3.1.10. Sample collection and processing:

About 3ml of venous blood was collected by safe aseptic procedures.

Used plasma for the assay of T. cholesterol, HDL-C and LDL-C the volume of
sample is recommended that at least 2.5ml of whole blood is collected. In plasma
sample, blood should be collected in lithium heparin and then centrifugated, and the
plasma separated. Plasma sample stored frozen below -20C. Sample should be thawed

and mixed before assay.

3.2. Methods:
3.2.1. Estimation of Total cholesterol level :

3.2.1.1. Principle of T. cholesterol :

cholesterol + H2O cholesterol esterass Free cholesterol + Fatty acids

cholesterol + O2  cholesterol oxidass cholestenone + H202

2 H202 + 4 — Aminoantipyrine + 4 — Chlorophenol =~ peroxidase = Quinoneimine
—
+4 H20

3.2.1.2. Procedure of T. cholesterol : Appendix IT



3.2.2. Estimation of High Density Lipoprotein:
3.2.2.1. Principle of HDL-C:

cholesterol + H2O cholesterol esterag Free cholesterol + Fatty acids

cholesterol + O2  cholesterol oxidals'e cholestenone + H202

2 H202 + 4 — Aminoantipyrine + 4 — Chlorophenol Beroxidase | Quinoneimine
+4 H20

3.2.2.2. Procedure of. HDL-C: Appendix III

3.2.3. Estimation of Low Density Lipoprotein:

3.2.3.1. Principle of LDL-C:

cholesterol + H20  cholesterol esterise Free cholesterol + Fatty acids
cholesterol + O2  cholesterol oxidﬁse cholestenone + H202

2 H202 + 4 — Aminoantipyrine + 4 — Chlorophenol ~ peroxidase . Quinoneimine

ﬁ
+4 H20
3.2.3.2. Procedure of. LDL-C: Appendix IV

3.2.4. calculation of Body mass index(BMI):
BMI= Weight (kg) / Height (m2)

3.3. Quality control:

The precision and accuracy of all methods used in this study were checked by
commercially prepared control sample before it is application for the measurement of

test and control samples.



3.4. Statistical analysis:

Data obtained from this study was analyzed using statistical package for the social
science (SPSSversion20). Independent T- test was used for comparison and pearson's

correlation test was used for correlation.



Chapter four

Results



4. Results:

figure (4.1): Age distribution among metabolic syndrome patients group.
figure (4.2): Gender distribution among metabolic syndrome patients group.

The results of the biochemical determination of T. cholesterol, HDL-C and LDL-C

in metabolic syndrome. Were statistically analyzed and the results were as follows:

Table (4.1): Represents the comparison mean+SD of , T. cholesterol ,HDL-C and
LDL-C, BMI and wasit Circumference in case versus control group. The result
showed (152.6 £ 23 versus 127.2 £9.5 mg/dl, p- values=0.000), (47.6 £ 6.7 versus 73
+ 6.8 mg/dl, p- values=0.000), (78 +9.6 versus 42.6 + 6.9 mg/dl, p- values=0.000),
(30.2 £ 7.0 versus 22.7£ 1.2 Kg/m2 , p- values=0.000), (102.2 = 15.2 versus 79.2 +
2.7 cm, p- values=0.000) . respectively.

Table (4.2): Shows comparison of T. cholesterol, HDL-c and LDL-c between
males and females among Mets group. The result showed (T. cholesterol in males
and females 149.1 £ 23.1 and 154.4 = 23.3 mg/dl , p-value = 0.450), (HDL-c in
males and females 45.2 + 6.7 and 48.9 £ 6.4, p- value = 0.062), (L DL-c in males
and females 80.5 £ 10.2 and 76 + 9.2, p-value = 0.198).

Table (4.3): Shows correlations between T. cholesterol, HDL-C and LDL-C and

age, BMI, wasit Circumference and duration of disease.

Correlations between T. cholesterol level and age (r= -0.151, P-value =0.294).
Correlations between T. cholesterol level and BMI (r= 0.098, P-value=0.50).
Correlations between T. cholesterol level and waist circumference (r=0.145, P-
value=0.316). Correlations between T. cholesterol level and duration ( r= -0.364, P-

value=0.009).

Correlations between HDL-C level and age (r=0.025, P-value =0.864). Correlations
between HDL-C level and BMI (r=-0.089, P-value=0.537). Correlations between
HDL-C level and waist circumference (r= -0.136, P-value=0.347). Correlations

between HDL-C level and duration of disease (r=-0.022, P-value=0.881).



Correlations between LDL-C level and age (r= 0.258, P-value =0.07). Correlations
between LDL-C level and BMI (r= -0.082, P-value=0.573). Correlations between
LDL-C level and waist circumference (r= 0.027, P-value=0.852). Correlations

between duration and LDL-C level and duration ( = -0.048, P-value=0.741).
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figure (4.1): Age distribution among metabolic syndrome patients group
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figure (4-2): Gender distribution among metabolic syndrome patients group



Table (4.1): Mean concentrations and values of T. Cholesterol, HDL-

C, LDL-C, BMI and in case and control group:

Variable Case Control P-value
Mean £SD | Mean £SD
T .Cholesterol (mg/dl) 152.6 +£23 127.2+9.5 0.000
(109-199) (110-145)
HDL-C (mg/dl) 47.6 6.7 73+£6.8 0.000
(32-62) (43-82)
LDL-C(mg/dl) 78+ 9.6 42.6+6.9 0.000
(58-100) (31-73)
BMI(Kg/m") 30.2+7.0 227+ 1.2 0.000
(21.7-50.0) (20-24.8)
Waist circumference | 102.2 £15.2 79.2+2.7 0.000
(cm) (80-149) (74-84)

Result given in mean £ SD, p-value< 0.05 consider significant.

Independent sample T-test was used for comparison . Range between brackets.




Table (4.2): Comparison of T. cholesterol, HDL-C and LDL-C

between males and females among MetS group.

T. Cholesterol (mg/dl) | 149.1 £23.1 154.4+23.3 0.450
HDL-C (mg/dl) 452+6.7 489+ 6.4 0.062
LDL-C (mg/dl) 80.5+10.2 76 £9.2 0.198

Result given in mean £ SD, p-value< 0.05 consider significant.

Independent sample T-test was used for comparison .



Table (4.3): Correlations between total cholesterol, HDL-C and

LDL-C and study variable (Age, BMI, waist circumference and

duration of disease)

Variables Coefficient | T. Cholesterol HDL LDL
Age R -0.151 0.025 -0.258
P 0.294 0.864 0.07
BMI R 0.098 -0.089 - 0.082
P 0.50 0.537 0.573
waist R 0.145 -0.136 0.027
circumference P 0316 0.347 0.852
Duration of R -0.364 -0.022 -0.048
disease P 0.009 0.881 0.741

Pearson's correlation test was used

R: Is the strength of the correlation.

P: Is the significance of the correlation (values considered significant if < 0.05).
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5.1 Discussion:

Metabolic Syndrome is a serious medical condition with increase incidence of

multiple cancers risk, has effects on the life quality.

This study conducted to asses plasma levels of T. Cholesterol, HDL-C and LDL-C,

among metabolic syndrome patients in Khartoum state.

In the present study; the plasma T. cholesterol and LDL-C are significantly higher in
metabolic syndrome patients compared to control group, and the HDL-C is

significantly lower in metabolic syndrome patients when compared to control group.

The findings of this study showed that Mets most common among age between (56—
70) years. The findings obtained from especially designed questionnaire revealed that,
(57%) of patients were females and (43%) were males. this finding agreed with
another study carried by (Chen J et al., 2017 ; Maleki, A et al ., 2015 ). Which

showed that, Mets patients most abundant in females than males.

The findings of the study showed, there were increased in mean values of T.
cholesterol, LDL-C and HDL-C were decreased in metabolic syndrome patients
compared to control group (p-value=0.000), this finding agreed with another study
carried by (shung ., 2016), that indicates those variables are closely related to Mets
and considered as mets components. The findings of the study showed that, there
were insignificant difference in T. cholesterol, HDL-C and LDL-C according to
gender (p value 0.45, 0.062 and 0.198) respectively .

Also the findings of the study showed that there was weak negative correlation
between T. Cholesterol and duration of disease (1= -0.364, P-value = 0.009), while
there were no correlation between( HDL-C and LDL-C) and duration of disease. (r= -
0.022, P-value = 0.881), (r= -0.048, P-value = 0.741) respectively. And no
correlations between (T. cholesterol, HDL-C and LDL-C) and age. (r= -0.151, P-
value = 0.294), (r= -0.025, P-value =0.864), (r= -0.258, P-value = 0.07)
respectively. Also showed, there were no correlations between (T. cholesterol, HDL-
C and LDL-C) and BMI. (r= 0.098, P-value = 0.50), (= -0.089, P-value = 0.537),
(r=-0.082, P-value = 0.573) respectively.



Also there were no correlations between (T. cholesterol, HDL-C and LDL-C) and
WC. (r=0.145, P-value =0.316), (r=-0.136, P-value =0.347), (r=-0.027, P-value =
0.852) respectively. This finding agreed with another studies carried by ( Singh et al.,
2015).Which showed that, low level of HDL-C due to decreased clearance of
lipoprotein from the circulation and elevated levels of LDL-C are due to reducation

of therapy.



5.2 Conclusion:

Patients with metabolic syndrome had T. cholesterol and LDL-C are increased and
HDL-C is decreased in metabolic syndrome patients.

5.3 Recommendations:

From the findings of this study it is recommended that:

1- Life style modifications program such as exercise, healthy diets, low calories
intake, and physical activities to be implemented in whole community

specially females to reduce the susceptibility to metabolic syndrome.

2- High sensitive C- reactive protein should be done in metabolic syndrome

patients.

3- Evaluation of other predictive markers of atherosclerosis.
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Sudan University of Science and Technology

Master Degree

rsumation of T. cholesterol, HDL-C and LDL-C in Mets

patients

-----------------------------------------------------------------------

Sample: heparinized plasma

Parameters:

T. Cholestrol :.......ccooiiiiii mg / dl
HDL-C: e mg /dL
LDL-C: o mg /dL

Number ()



