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Abstract

Objectives: To study the prevalence of Dyslipidemia in diabetes mellitus type 2, obesity and
hypertension. Background: - Dyslipidemia is the major cause of mortality and morbidity,
lipid alterations are occurred in Dyslipidemia, it is most commonly defined as the impaired
level of lipoproteins in blood like high levels of LDL, VLDL, Total cholesterol, Triglycerides
and low level of HDL. The most common causes are diabetes mellitus type2, obesity and
hypertension. There are many of mechanism by which the Dyslipidemia is occurred. Material
and methods:- In this study the total 80 subjects are taken who have different type of
complications like diabetes mellitus type 2, obesity and hypertension. There are 52 males and
28 females out of 80subjects. Subjects are divided into 3 groups; diabetic group, obesity
group and hypertensive group. After that the lipid profile and fasting blood sugar is done after
12 hrs overnight fasting. Other things are also noted down like BMI, height, weight and their
eating habits. Result:- After the analyzing of lipid profile the results are following:- out of 80
patients there are 32[40%] diabetic patients who have Dyslipidemia or altered lipid profile,
31[38.7%] obese subjects who have Dyslipidemia and 17[21.3%] hypertensive subjects who
have Dyslipidemia. Conclusion: - Conclusion of the study is that the diabetic’s patients who
have type 2 DM [Groupl] and the obese peoples [Group2] are more prone to cardiovascular
disease compare to hypertensive subjects [Group3]. And also the study shows that the males

are more prone than females for cardiovascular diseases.




CHAPTER 1

INTRODUCTION




1. Introduction

1.1. Dyslipidemia

Dyslipidemia is disorder of lipoprotein metabolism, including overproduction of lipoproteins

or deficiency of lipoproteins in the body.

They may revealed as one or more of the following: - elevated total cholesterol, low density
lipoproteins (LDL), and triglycerides or as decreased high density lipoproteins
(HDL).Abnormalities in lipoproteins is very commonly seen in type2 diabetes mellitus

pateint and also in cardiovascular diseases. [Grundy SM et, al. 2004]

Atherogenic Dyslipidemia is characterized by three lipoprotein abnormalities; elevated
VLDL, small LDL and decreased HDL cholesterol levels [Grundy, S.M 1998]. Dyslipidemia
is widely accepted risk factor for Coronary heart disease. Myocardial infarction is also one of
the disorders which are caused by Dyslipidemia due to increase TG and decrease HDL

cholesterol (reverse transport cholesterol).

1.1.1. Types of Dyslipidemia
a.) Primary Dyslipidemia

b.) Secondary Dyslipidemia

a.) Primary Dyslipidemia: - Primary Dyslipidemia is most commonly due to overproduction

of lipoproteins or the insufficiency or decreased in clearance.

b.) Secondary Dyslipidemia: - Secondary Dyslipidemia is caused by the different disorders
like hypothyroidism, nephritic syndrome, obesity, diabetes mellitus, glycogen storage

disease, and alcohol and beta blockers.




1.2. Lipids

Lipids are organic solvents relatively insoluble in water, soluble in organic solvents such as
alcohol and ether. Lipids are of great importance to our body as the chief concentrated
storage form of energy, besides their role in cellular structure and various other biochemical

functions.

Lipids are divided based on their different properties, including their ability for

saponification, their chemical composition and their building blocks.

Hydrolization of lipids like glycerol and fatty acids by basic solutions is known as

saponification.

If we can divide lipids according to their chemical composition, lipids are simple lipids and
compound lipids. Simple lipids contain one or two different compounds and compound lipid

contain three or more type of chemicals.

According to building blocks classification lipids are divided in to 8 categories include fatty
acids, glycerolipids, glycerophospholipids, sphingolipids, saccharolipids and polyketioes are
derived from ketoacyle subunits and sterol lipids and phenol lipids derived from isoprene

subunits. [4]




1.2.1. Classification of lipids
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1. Figure 1 is show the classification of lipids

1.2.1.1. Cholesterol

Cholesterol is essential for growth and viability of cells, because cholesterol is also present in
the cell membrane along with the glycerophospholipids and and sphingomyelin[Lev S 2012].
Choleterol is the precurser for many steroidal hormones and it is very important sterol. We

can obtained cholesterol from our diet and also obtained by the denovo pathway in body by

liver[Soccio RE, Breslow JL 2004].




1.2.2. Lipoproteins

Lipoproteins are the complex of lipids and proteins. They are the biochemical transporters for
lipid transportation. We all know that lipids are insoluble in water due to this the lipids are
not transported by itself. Lipoproteins help to transportation of TAGs and cholesterol

between the liver, asipose compartment and tissues[Dashti M et, al.2011].

Lipoproteins are spherical complex particles made up of hundreds of lipids and protein
molecules. Protein part of lipoprotein is also know as apolipoproteins which are present on
the surface due to theie water soluble nature. The cholesterol and TAGs are present in the

intra hydrophobic part[Hoofnagle AN et,al. (2009), Tzen JT, et,al.(1992)]

If we discuss about the lipid part of the lipoprotein that includes TAG, free cholesterol,
cholesterol ester and phospholipids like phosphatidylcholine, phosphatidylethanolamine,

phosphatidylinositol and sphingomyelin[ Mahley RW et,al.1984].
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Figure 2:- show the lipoprotein structure




Apolipoprotein

Protein part of the lipoprotein is known as apolipoproteins. They are very important because
due to the apolipoproteins the lipids are transported by lipoproteins. They are present on the

surface of lipoproteins and it can interact with both lipid and water.Apolipoproteins are

different types like ApoA, ApoB, apoC and ApoE. The different lipoproteins contain

different types of apolipoproteins.




1.2.2.1. Classification of lipoproteins

Lipoproteins are classified into 5 major categorised on the basis of their density and diameter

they contain.

llGoodll
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Figure 3:- it shows about the density of lipoproteins

Human plasma lipoproteins

chylomicron YLDL 1oL LDL HDL
Density (@/ml) 0.95 0.950-1.006 1.006-1.019 1.019-1.063 1.063-1.210
Companents (% dry weight)
protein 2 7 15 20 40-55
triglycerides 83 50 31 10 8
free cholesterol 2 7 7 g 4
cholesteryl esters 3 12 23 42 12-20
phospholipids 7 20 22 22 22

&-1, AL B-100, C-I, B-100, C-I, Al AL
Apoprotein composition B-48, C-I, C-1II, C-III, C-11I, C-111, B-100 C-1, C-1II,

C-11, C-III E E C-III, D, E

Source: From Christopher K. Mathews, K.E. van Holde, and Kevin G. shern, Biochemistry , 3rd ed. (2000), Table

18.1.

Figure 4:- this figure is show about the human plasma lipoproteins and their contents




Chylomicrons
Chylomicrons are the largest and least dense lipoprotein and transport exogenous lipid or
newly formed TAG from the intestine to all cells. Chylomicrons contain apoB48[Rivellese

AA,et.al 2004]
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Figure 5 :- Shows the structure of Chylomicrons
2. VLDL ( very low density lipoproteins)
The function of the VLDL is transport endogenous lipid from the liver to cells. VLDL

containing Apo B100. [Rivellese AA,et.al 2004]

Apolipoprotein

Unesterified
Cholesterol Cholesteryl Ester

Figure 6:- shows about the structure of VLDL lipoprotein




3. IDL (intermediate density lipoprotein):IDL is not normally present in plasma; it is formed

during the conversion of VLDL to LDL.

4.LDL (low density lipoprotein)

Low density lipoprotein is also known as bad cholesterol because their transport cholesterol

from liver to various tissues. LDL is smaller than VLDL and it contains apo B100[Bijlsma

MFet,al.2006]
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Figure 7: it shows the LDL lipoprotein structure

5. HDL (high density lipoprotein)

HDL is smallest and very dense lipoprotein; it is also known as good cholesterol because it

involves transporting cholesterol from tissues to liver (reverse cholesterol transportation).

HDL has antiatherogenic effect and protective effect in body. [Mulay V, et,al.2012]

~ HIGHDENSITYLIPOPROTEIN =~

figure 8 :- shows the HDL structure




1.2. Metabolism of lipoproteins
Lipoprotein metabolism is of three types according to the origin of lipids.
1. Exogenous (dietary) pathway
2. Endogenous pathway

3. Reverse cholesterol transport [Rivellese AA, et.al 2004]
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Figure 9:- shows about the pathways of lipoprotein metabolism

1.2.1. Exogenous (dietary) pathway

In the exogenous lipoprotein pathway, the lipid component of the lipoprotein is synthesized
from dietary lipids by the intestine.If we discussed about the exogenous pathway of

lipoprotein metabolism, the dietary lipids cholesterol, TAGs and phospholipids are digested




and absorbed by intestinal epithelium and from here the apoB48, apoA-1, apoA-2 and apoA-

5 assembled to make nascent chylomicrons.

After this the nascent Chylomicrons are secreted to lymphatic vessels and by the subclavian
vein released into the circulation. For the maturation of the nascent Chylomicrons, HDL

delivers their apolipoproteins {apoC-2 and apoE} to nascent Chylomicrons.

In the blood, circulating Chylomicrons interact at the capillaries of adipose tissue and muscle
cells releasing Tg to the adipose tissue to be stored and made available for the body's energy
needs. This process is done by the activation of endothelial LPL in the presence of
phospholipids and cofactor apoC2. TAG hydrolysis to glycerol and free fatty acids are
released, fatty acids are consumed for energy or stored by tissues and the glycerol is returned
to kidney and liver converted to glycolytic intermediates and the apoA, apoC and
phospholipids of the mature Chylomicrons is back to HDL. [Adiels M, et,al,2008, Mahley RW

et,al.1984, .Sarwar N,et,al.2007]

1.2.2. Endogenous pathway

In the endogenous pathway of lipoprotein metabolism, liver plays very important role. In the

endogenous pathway VLDL is synthesized by liver.

In the liver apoB 100 is the main constituents which is maintained the assembly of

cholesterol and intracellular TAG and delivered to the circulation[ Frayn KN (1998)].

VLDL contains cholesterol, cholesterol ester, apoB-100, apoC-1, apoC-2, apoC-3 and apoE.
ApoE and apoC-2 is again delivered by HDL similar as in case of Chylomicrons [Murdoch

SJ, Breckenridge WC (1995), Murdoch SJ, et,al(1996)].

After the Hydrolization of TAG is done by the LPL. FA and glycerol is released and also the

loss of apoC from VLDL. ApoC is back delivered to HDL.After the Hydrolization and loss of




apoC the VLDL is converted into remnant VLDL which is also known as IDL (intermediate
density lipoproteins) which have apoB-100 and apoE. IDL is the intermediate between VLDL

and LDL.

The fate of some of the IDL particles require them to be reabsorbed by the liver again (by
LDL receptor); and the other IDL particle is hydrolyzed by hepatic triglyceride lipase and
loss of apoE to make LDL. ApoE is again back delivered to HDL.LDL has apoB100 and the
main function of LDL is the transport the cholesterol from liver to other tissues. LDL has less

affinity to bind with its receptor in liver because of lack of apoE.

1.2.3. Reverse cholesterol transport

RCT (Reverse cholesterol transport) is refers to the process by which cholesterol is taken
from various tissues to back liver and it is done by HDL (high density lipoprotein).HDL is

synthesized in the liver and small intestine [ Genrest J.1990, Genrest J.1990].

It contains cholesterol, cholesterol esters and contains apo-A,apoA-1,poC-1,apo-2 and apoE
and the enzymes including glutathione peroxidasel,platelet activating factor acetylhydrolase
(PAF-AH), lecithin cholesterol acyltransferase (LCAT), cholesterol ester transfer protein
(CETP) and sphingosine-1-phosphate (S1P).GPX,PON1 and PAF-AH having antioxidant

activities.

Cholesterol esters are transferred to LDL and VLDL by HDL with the activity of CETP and
its reverse cholesterol transport activity. When the TAG is transferred from VLDL to LDL
then automatically the conversion of VLDL to LDL doing transfer cholesterol ester to

hepatocytes by LDL receptor [Gotto A, 1999].




1.3.  Alteration in lipoprotein metabolism
Alteration of lipoprotein metabolism causes many disorders. The most common

disorder is Dyslipidemia.

1.3.1. Dyslipidemia in diabetes mellitus:-
Diabetes mellitus is group of metabolic disorders which can be characterized by increased
blood glucose level due to low insulin secretion or insufficient insulin or both[American
Diabetes Association, 2005]. Diabetic Dyslipidemia is defined by the increased level of
triglycerides level, low high density lipoprotein (HDL) and also the low level of low density
lipoprotein.
The type2 diabetes mellitus patients have more risk of CVD with atherogenic Dyslipidemia.
The main cause of diabetes mellitus is either less insulin production or insulin is produced but
it is not able to perform their function. In the both condition glucose level of blood is high
and causing more thirst and more urination.
Diabetes is mainly of two types: -

a.) Insulin dependent diabetes mellitus or type 1 diabetes mellitus

c.) Non- insulin dependent diabetes mellitus or type 2 diabetes mellitus

a.) Insulin dependent diabetes mellitus or type 1:- This type of diabetes mellitus is
caused when the beta cells of Langerhans are most of destroyed or all destroyed. Due

to this the insulin is not produced or very small amount is produced.

b.) Non- insulin dependent diabetes mellitus or type 2:- Non- insulin dependent
diabetes mellitus is also known as type 2 diabetes mellitus. In type 2 DM either the insulin is

not produced by the cells or the insulin which is produced do not perform their function or




less effective. 90% of the diabetics are non- insulin dependent or type 2 diabetes mellitus
[Chatterjee M N and Shinde R 2005].

In the diabetes mellitus patients very large amount of fatty acid transport to the liver,
when the fatty acids are entered into liver they are re-binding with triglycerides and make
VLDL or secreted as VLDL. These are lipoproteins abnormalities caused due to defect in
insulin action which leads to hyperglycaemia [Taskinen MR2002]. In these days the patients
who have diabetes, the lipid profile is check in these patients and this is known as standard
diabetic care []. Many organs of the body is affected by the diabetes but more prone areas are
kidney [diabetic nephropathy], eyes, heart [CVD] and also blood vessels [Shera, A.S.,
et,al2007]. But if we discussed about the heart related diseases or CVD in diabetes mellitus.
Coronary artery disease and myocardial infarction are the most common and the cause of
death in patients with diabetes mellitus type2 in worldwide [Roberto, T2006]. If we discussed
about the population who have diabetes mellitus, At least 61.4 million Indians peoples are
affected with 12.4% prevalence, hypothetically says in the 2030 the diabetic patients
population is 80 millions in India which is Capital diabetic area in world. In the entire world
347 million peoples are affected with diabetes mellitus with 10% of prevalence. 90% of
patients having type2 diabetes mellitus. If we can say about mortality rate that is 1.2 million

peoples died in 2008[].

1.3.1.1.  Pathophysiology of Dyslipidemia in diabetes type 2

Now we discuss about the mechanism by which the diabetic Dyslipidemia occurs. In the
presence of adequate glycogen stores increased free fatty acids in liver stimulate the
production of TG. Because of triglycerides production automatically secretion of

apolipoprotein B is stimulated and also VLDL cholesterol [Mooradian, A.D (2008)].




The cause of atherogenic Dyslipidemia is accumulation of free fatty acid from the fat cells
which is insulin resistant. [Taskinen, M.R. (2003),. Krauss, R.M. & Siri, P.W. (2004), Chahil,
T.J. & Ginsberg, H.N. (2006).]

When the fat cells become insulin resistant it leads to accumulation free fatty acids and hepatic
VLDL cholesterol production is also enhanced [Frayn, K.N. 2001] because of this the hepatic
fat also accumulate [Adiels, M..et,al.2007] When the VLDL an triglycerides level is
increased, the HDL level is decreased but also the small dense LDL concentration is

increased.[ Mooradian, A.D (2008]
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Figure 10:- it shows the mechanism of Dyslipidemia in diabetes

1.3.2. Dyslipidemia in obesity
Excessive or accumulation of fat deposit in body is known as obesity, it causes adverse or
harmful effects on body. Obesity has become a major health cause worldwide. In every

country, obesity is increased day by day.




Obesity causes many adverse or atherogenic disorders like diabetes mellitus type2,
hypertension, insulin resistance, non alcoholic fatty liver and also Dyslipidemia. These all
conditions are occurred in obesity (especially in central obesity). Obesity is also main cause
of all cardiovascular diseases. [Boden, G.2011, Zalesin, K.C.et, al.2011]

In the typical Dyslipidemia of obesity is defined as accumulation of TG and free fatty acids,
also decrease HDL cholesterol and its functions. LDL cholesterol may be normal or slightly
increased with accumulation of small dense LDL. Apo lipoprotein B is also increased same
as like we discussed in diabetes Dyslipidemia. Apo lipoprotein is increase due to the hepatic
overproduction of VLDL lipoprotein which is containing apoB[Franssen, R.et, al.2011, Wang,
H, et,al 2011]

Now we can discuss about how to check whether the person is obese or not. The most
common method or parameter is used to check obesity is BMI [Body mass index]. BMI is a
ratio of weight in kg and height divided by meters squares [kg/m2].[ Willett WC,et,al.1999]

If we discuss about abdominal obesity it is check by easy method that is waist to hip ratio
[WHR].

If BMI and WHR are both combined used [one is for generalised obesity and other is for
abdominal obesity] it can better identified people which have risk of CVD.[ Ardern CI et,al
2003, . Meisinger C.et, al.2006]

These all are about the obesity, but if we discuss about the genetics behind obesity that is Ob
gene.

Ob gene is located on 6th chromosome and expressed in adipose tissue. Leptin is a product
which is obtained from Ob gene. In the lateral or third ventricle of the brain the leptin is
introduced, it is responsible for feeling of fullness, reduced weight. So if any mutation takes

place in Ob gene that is also a major cause of obesity.




Sr.no. | BMI [body mass index] Category

1 Less than 18.5 Underweight
2 18.5t0 25 Normal

3 251030 Overweight
4 Upto 30 Obese

1.3.2.1.  Pathophysiology of Dyslipidemia in obesity
We all know the Dyslipidemia is defined by the increased level of TG, small dense LDL and
decrease in HDL cholesterol. The major cause of the abnormalities in lipid is
hypertriglyceremia and it will cause late clearance of the lipoproteins which are TG-rich and
also small dense LDL. [Patsch, J.R.,al 1992, Capell, W.H,et,al. 1996]

These all abnormalities are occurred due to impaired activity of
LPL. By the suppressed mRNA expression the level of LPL is impaired.[ Clemente-
Postigo,et,al.2011], and also the activity of LPL is reduced in skeletal muscles. Between the
VLDL and Chylomicrons the lipolysis competition takes place [Klop, B.; et, al.2012]. Free
fatty acids are also increased due to accumulation of postprandial lipemia from endothelial
surface the LPL detachment takes place [Peterson, J.; et, al1990, Karpe, F.;et,al. 1992].

But if we discuss about the VLDL and IDL, the LPL activity may
remain attach and involved in further TG depletion. CETP and hepatic lipase is also involved
in this process. Due to excessive free fatty acids enter in the liver and it increases the hepatic
production of VLDL [very low density lipoprotein]. After that when the VLDL is exchange

by enzymatic with lipoprotein like HDL and LDL via CETP protein.




Due to this lipolysis of TG rich protein the HDL particles become small and also
metabolized and excreted through kidney. When it excreted through kidney, the level of HDL
is decrease in body. But LDL is also become small and dense when they are interacting with
lipases. When again and again VLDL are lipolysis by lipases and become remnants of VLDL,

which are atherogenic [Tchernof, A.et,al.1996].

Liver f._,...-TL — L*_H_.____,_._
Apc B1 {
allica HDL- G lm
WHQ‘J

TG,
Emall-dense DL FZH':\\I HOL
LDL 1 r CE.—-——.'-LDL
(.I: CETF [TG j
Lipohysis
[ o=
FF.ﬁ. ¥ I I e ——— [v] Native
m _ <3 Impaired —" HOL
‘ lipolysis -;'.,\ /

FA

("'Nlrwnlc:mn Chylomicran
Remnant

Adporse

tissue
mpobldg Intestine

Figure 11:- it shows about the mechanism of impaired lipoprotein metabolism in obesity

1.3.3:- Dyslipidemia in hypertension

Hypertension is also known as high blood pressure. Hypertension is also the major
contributor for the cardiovascular disease. Our dietary habits and other atherogenic factors
also can cause cardiovascular disease [Kannel WB,et,al.1975].Hypertension and Dyslipidemia
both are the major contributors for the cardiovascular disease [Mc Mohan SW 1986, . Ross
R,1986]. The mechanism by which hypertension and Dyslipidemia both are associate is not
fully understood [Dzau VJ,1986] several mechanism is here by which the Dyslipidemia causes
the hypertension (increase blood pressure). The first mechanism is the atherosclerosis which

is caused by Dyslipidemia:- it can cause the changing in structure and also it can decrease the




elasticity or flexibility of the large arteries when the elasticity of arteries is decrease it cause
the narrowing of arteries and automatically the blood is passing through arteries with great
pressure and causing hypertension.[ Chobanian AV.1983] We all know about Dyslipidemia:-
in case of Dyslipidemia in hypertension the lipids level is also altered. The same alterations
occurs:- low level of high density lipoprotein {HDL} , accumulation of TG level, high level
of low density lipoprotein, high total cholesterol level and also high level of VLDL

cholesterol[Sacks FM,et,al.1986, . Dzau VJ,et,al 1989, Leren JP.1985,].

1.3.3.1:-Pathophysiology of Dyslipidemia in hypertension

Dyslipidemia causes hypertension by the changing in vasomotor activity. Dyslipidemia cause
cardiovascular disease by changing the vasomotor activity and also by the endothelial
damage.[ Nickenig G,2002, Nickenig G,et,al.2002] Platelet functions also involved in this
process with indirectly or directly involvement of lipids|] Dzau VJ.,1989, Chobanian
AV,1983]. Major cause of hypertension is alteration in the deposition or metabolism of
lipoproteins, it may be also cause if any problem occurs during lipoprotein clearance. Due to
the deposition of the lipoprotein or late clearance cause deposition in blood vessels. A protein
across in the vessels is also greatly enhanced in case of hypertension [Chobanian AA, et.al
1986]. We all know that the LDL [low density lipoproteins] is bad cholesterol because it
takes fat from liver and deposit in tissues and blood vessels. HDL is also the main lipoprotein
which is directly involved in hypertension. Increase blood lipids or Dyslipidemia and high
blood pressure [hypertension] is may be related genetically. Lipoprotein lipase is also
involved in hypertension. Because the activity of LPL is also influenced the metabolism of

lipoproteins. There are another factors are also involved in hypertension.




CHAPTER 2

REVIEW OF LITERATURE




Review of literature

1. M.Nakhjavani et.al [2006] did work on topic Dyslipidemia in type 2 diabetes mellitus:
More atherogenic lipid profile in women. In this study they did compare of lipid profile

between men and women, which are suffering from diabetes mellitus type 2.

During this study they are taken 350 patients which are having diabetes mellitus type2 [250
women and 100 men] between the age of 19-82 years. They were performing serum
lipoproteins from these 350 patients. The treatment of DM type2 is same in both men and
women respectively. During this study they will also check the BMI [body mass index],
blood pressure of the patients. The conclusion of the study is that the women’s have higher
BMI. Blood pressure comparing of men’s which are same age group. Women’s have also
higher level of lipids:- total cholesterol [233.7 vs. 190.3], Tg [219.7 vs. 180.6], LDL [141.2

vs. 116.1], HDL [47.1 vs. 39.4 mg/dl] and non HDL [ 186.1 vs. 150.8].

From this study the conclusion is that the women’s are more prone to cardiovascular diseases

than men which are having DM type 2.

Sapna smith et.al. [2009] did study on the topic "a study on lipid profile levels of diabetics
and non-diabetics among Naini region of Allahabad, India™. In this study the total 60
patients were taken out of these 60 patients, 30 were volunteers [15 men and 15 women]
which are having normal blood sugar level [also selected as control J{group 11}. The other
30 patients [15 men’s and 15 women’s] 1{group 1} were taken having high sugar level or
diabetics. After that the lipid profile is done of these all patients. The conclusion of the study
is that the diabetic patients [group 1] is having higher lipids level than the non-diabetics or
volunteers [group2]. They are also done comparison between diabetic male and diabetic

females lipid profile. The diabetic male having higher lipid profile with comparison of female




diabetic pateint. Hypercholestremia, higher level of TG and lipoproteins are the main

abnormality in diabetic which is the risk factor for CVD.

Narasimhaswamy K N et.al [2008] study on topic of ""A study of Dyslipidemia in type 2
diabetes mellitus™. This study was done in district hospital Shimoga Institute of Medical
Sciences, Shimoga between the years of 2006 to 2008. In this study total 120 persons were
taken; 60 confirmed type2 DM patients [35 males and 25 females] between the age of 30-60
years and the remaining 60 patients are healthy control which are having same age and sex
[35 males and 25 females]. The 60 persons who are taken as control, they all have not history
of diabetes, atherosclerosis, and thrombotic disease. No one had history of smoking or any
diseases like neuropathy, nephropathy. The 60 patients which are confirmed type2 DM had
do not take any oral drug of diabetic or any cholesterol lowering agents. The sample of blood
which are taken of diabetic patient is postprandial glucose level <200mg%. During this also
check the lipid profile of all patients which are diabetic and non-diabetic. This study is
conclude that the BMI, glucose level and lipid profile is significantly high in diabetic patients

but HDL level is low.

Syed Yasir Hussain Gilani et.al. [2010] did study on topic of ""Gender differences of
Dyslipidemia in type2 DM*™. The study is done at Ayub Teaching Hospital Abottabad from
27th may 2009 to 27th November 2009. Total 150 diabetic patients were taken in this study,
out of 150 patients 80[53.33%] male and 76[46%] female patients. Diabetic patients having
chronic renal failure, myxedema, family history of Dyslipidemia and also the patients which
are taken drugs like thiazide, beta blocker, and glucocorticoids were not taken in this study.
BMI and height are also check of all patients. After the checking of all lipids parameters the

study conclude that out of 150 patients 87 patients have high cholesterol [43 males and 44




females], 124 out of 150 have increased level of serum TG [65 males and 59 females], 82
patients out of 150 having increased level of LDL [39 males and 43 females], 64% of patients
have low HDL out of 64% [30% males and 70% females]. This is significant difference
statically. Conclusion of study is that females have higher level of HDL which is risk factor

for cardiovascular disease.

Khursheed Muhammad Uttra et, al. [2011] studied on topic of *"Lipid Profile of patients
with Diabetes mellitus™. This study is done at combined military hospital and Liaquat
university Hospital, Pakistan. In this study they were taken data of duration of lyear of
patients having diabetes mellitus [typel and type2]. OPD, IPD and COD mixed patients.
Lipid profile [HDL, LDL, VLDL, Total Cholesterol and blood sugar level are analyzed
during this study. In this study HbAlc level is also analyze to check the control or
uncontrolled level of diabetes. During the study of six month period total 100 patients of
diabetes mellitus were screening for the lipid profile. Out of 100 patients 72 [72%] were male
and 28 [28%] females and 88 suffering from type 2 DM and the remaining 12 patients are
type 1 DM. After the study the conclusion is that the lipid profiles abnormalities are present
in type 2 DM higher than the type 1 DM. The majority of patients have uncontrolled diabetes
[raised FBS and HbAlc]. Another thing is the diabetic males are more prone to risk for

cardiovascular disease.

Samatha P.et.al.[2012] did their study on topic of ** Lipid profile levels in Type 2 diabetes
mellitus from the Tribal population of Adilabad in Andhra Pradesh, India™. This study was
conducted at Rajiv Gandhi Institute of Medical Sciences, Adilabad. For this study total 160
patients were taken having diabetes [80 males and 80 females] with the history of 10 years

diabetes and 160 healthy subjects taken as control [80 males and 80 females] which all are




examined for Dyslipidemia and diabetes. In this study patients were not included which are
having metabolic syndrome or disorders. During this study lipid profile of diabetic patients
and healthy persons as check or evaluate. The conclusion of study is that the lipid profile and
level of fasting blood sugar is significantly high in diabetics comparing to controls. it also

shows that the HDL level is non-significantly low in females than males.

Arjola Zeqollari et.al. [2014] done their study on ""Lipid profile in diabetes mellitus type2
patients in Albania and the correlation with BMI, hypertension and Hepatosteatosis™. This
study done at: Mother Theresa™ University Hospital Centre during March 2014 to July 2014.
In this study 102 total patients were taken in which all are having diabetes mellitus type2 [57
females and 45 were males]. The parameters which are done during this study is lipid profile,
HbA1c and also check the BMI, waist to Hip ratio. So during the duration of 4 month the data
is concluded that the females having higher BMI than the males [32.48 and 27.49]. This study
shows that the 17.5 % patients having increase level of LDL, 28.5% having low HDL, 25.4%
had increase level of total cholesterol and 51.9% having increased level of triglycerides. It
shows that the females patients having significantly statically increased values of lipids then

males.

Nitesh Mishra et, al. [2012] did their study on topic Central obesity and Lipid profile in
North India Males. This study was conducted in the department of physiology, G.S.V.M.
Medical College Kanpur from April 2009 to September 2009. In this study they were taken
60 males total. the person which have history of DM, Hypertension, CAD or those taking any
lipid altering drugs were not taken in this study. In this study the groups were dividing in
obese and non-obese according to their weight circumference and weight to hip ratio. After
this the blood were taken after 12-14 hours fasting and analyze the lipid profile, total

cholesterol, HDL, LDL, VLDL, TG. The normal or control values of lipid profile is total
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cholesterol <200 mg/dl, TG <150 mg/dl, LDL-C <130 mg/dl and HDL-C >40 mg/dl were
taken. After they evaluate the lipid profile and statistics done, they conclude that the obese

patients have high lipid profile and low level of HDL then the non-obese subjects.

Ugwuja EIl et, al. [2013] studied on topic of overweight and obesity, lipid profile and
atherogenic indices among Civil Servants in Abakaliki, South eastern Nigeria. This study
was approved by research and Ethics Committee of Federal Medical centre, Abakaliki. In this
study total 205 subjects were taken out of 205 the 106 was males and 99 were females and
they work in different ministries [health, public utility, works and transport, women affairs.
justice, urban and rural development and youth and sports]. The analyzing parameters are
lipid profile also check the BMI of subjects to check whether there were obese or not.
According to the BMI 34.2% [70/205] were overweight and 6.8% [14/205] were obese. And
the conclusion of study is that men’s are more affected than females. 37.1% [76/205] are
affected with increased cholesterol level, 37.1% [76/205] are affected with increased level of
LDL, 6.8% [14/205] having increased Tg, 8.8% [18/205] were having reduced level of HDL-
C and 10.7% [22/205] having elevated atherogenic index and 9.8%[20/205] were having
coronary risk index. And also males having high BMI but lower LDL-C and higher HDL-C
than females.

Roopam Bassi et, al. [2014] did their study on topic of A study of changes in obese and
non-obese females with acne vulgaris. In this study there was total 150 subjects were taken
with age of 14-30 years between. And these 150 females’ subjects divided into three groups
of 50 each group contains. Group A consists of obese females with acne, Group B have non-
obese females with acne and group C were taken as control who were non-obese and also
without acne. This study was conducted at Dermatology OPD in Guru Ram Das Institute of
Medical Sciences and Research, Amritsar. The BMI and WHR are also done to check

whether the females are obese or not. All history was taken from subject like any




11.

12.

medications, medical status etc. During study the fasting blood sample is taken and analyzes
the lipid profile of all subjects by different methods. The conclusion of study is that the BMI
of Group A [35.50+_ 3.20] was more than Group B [21.34+_2.37 & group C [21.32 +_ 2.59]
significantly variations is found. But there is significance different between group B and C.
And the lipid profile level was increased more in Group A compare to group B. The level of
HDL was low in Group A and Group B compare to Group C. Conclusion is yes the Acne

Vulgaris is association with alteration in lipid with marked in obese subjects.

Agu Chidozie Elochukwu et, al. [2015] did study on topic of evaluation of fasting lipid
profile and glycated haemoglobin in obese subjects at university of calabar teaching
hospital, Nigeria. In this study they were taken 70 obese persons, out of 70 [30 were males
and 40 were females] with the age duration of 20-45 years. BMI of obese subjects is more
than 30[>30kg/m2] and for the control they were take 30 persons, out of 30 there were 10
males and 20 females with BMI 18.5-24.9 kg/m2 and the age was same as obese persons.
During or before the study they were ask from the subjects about family history, physical
activity, eating habits, medications if they were taken any drugs and also 12 hours overweight
fasting. During this study the lipid profile of the subjects is done. Conclusion of the study is
that the BMI, WHR [WAIST TO HIP RATIO] HbAlc and lipid profile were significantly
high in obese than the non-obese. So we can say that the obese person have more prone to
CVD.

Alice T.C.R. Kiba koumare et, al. [2015] did their study on plasma lipid profile including
the high density lipoprotein subclasses hypertensive patients in Ouagadougou, Burkina
Faso. In this study they were divided subjects in 5 subclasses: - In group 1 they were taken
untreated hypertensive patients, In Group 2 having treated hypertensive, In Group 3 having

treated hypertensive with complications like [coronary artery disease, peripheral] and Group




4 has treated hypertensive patients with diabetes. Group 5 were taken as control; in this
normotensive subjects were taken. In this study total 201 subjects were taken, out of which
158 is hypertensive and 43 are control subjects which are normotensive. Out of 158, 53 were
males and 105 were females respectively. In the control group 24 were males and 19 were
females. After the analyzing of all parameters the study conclusion is that there were
significantly higher levels of hypertensive females than males. And there was no significant

level of lipids higher in females compare than males.
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Material and Methods

A total 80 patients are taken for the study which is held at Satguru Partap Singh Hospital,

Ludhiana. Topic of study is “Prevalence of Dyslipidemia in type 2 Diabetes mellitus,
Obesity and Hypertension” between the time period of 19 January 2015 to 2 may 2015. This
study is done in Department of Biochemistry in Apollo Hospital, Ludhiana. In this study will
take patients who are suffering from diabetes mellitus 2, obesity and hypertension with
altered lipid profile. The other parameters are also check like BMI of all the subjects, height,
weight, their eating habits. BMI is checked by the formula [weight in kg and height in meters
square]. Out of 80 subjects 54 are males and 27 are females. After that the subjects are
divided into different groups like:-

1. Group 1 having diabetic subjects

2. Group 2 having subjects who are obese

3. Group 3 having subjects who are hypertensive

Evaluate parameters for the study:-

=

Fasting blood sugar

2. Total cholesterol

3. Triglycerides

4. High Density lipoprotein

5. Low Density lipoprotein

(o3}

. Very Low density lipoprotein

Common things which are taken:-

1. BMI { Body Marks Index}
2. Height

3. Weight




4. Eating habits

5. Medication { if anyone have taken}

All the parameters of lipid profile and blood sugar is done in morning after 12 hrs overnight

fasting.
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Data analysis

Sr.no. | LAB. AGE [SEX |BMI |FBS [T.CHOL|TG [HDL |LDL | vLDL DIAGNOSIS
1.D.
1| 83913 59F 24.4 | 190 338 | 715| 50[175| 114| [DMTYPE2
2| 5368 11|M | 342 83 231 266| 50| 137| 44| | OBESITY DYSLIPIDEMIA
3| 5369 37]F 232 90 207| 85| 42[148| 17| | DYSLIPIDEMIA
4] 5370 33|M | 231 9 193 313| 40| 105| 48] | DYSLIPIDEMIA,OBESITY
5/ 5518 63|M | 303132 101| 168| 35| 52| 14| |[DMTYPE2
6| 5421 38]F 95 200 | 167 | 40[132| 28| [ MILD HYPERTENSIVE
7] 5528 62]F 23| 204 194 | 145 41]127]| 26| |DMTYPE2
8| 5706 68]F 26.2| 90 226 | 150 | 46| 152| 28| | OVERWEIGHT
9| 5354 59F 34.2 | 190 338 | 715| 50[175| 114| |DMTYPE2
10| 5707 29|M 89 258 | 149 | 43[179| 36| | HYPERTENSIVE
11| 5970 s54[M | 312] 90 229 119 27| 56| 21| |OBESITY
12| 5972| 44(m 36| 83 223 207 45[128] 50| |OBESITY
13| 5981 46|M | 335101 196 | 212| 61| 111| 24| [ OBESITY
14| 5709| 65]|F 21.6 | 134 210 58| 57[132] 21| |DMTYPE2
15| 5712 73F 22| 168 223| 166| 50[136| 37| |DMTYPE2
16| 5714 24|m | 263 83 180 211| 50[102| 28] | OVERWEIGHT,
17| 5882 84]F 95 250 | 127 | 68]152| 30| | HYPERTENSIVE
18] 6004| 37|Mm 23| 100 203 | 162 | 54[117| 32| | HYPERTENSION,FATTY LIVER
19 6012 57|M | 194 77 153 173| 36| 79| 38| | MODERATE HYPERTENSIVE
20| 6027| 64F 90 200 148 76| 96| 29| | HYPERTENSIVE
21| 6202 56|M | 262 93 214 | 174| 46| 136| 32| | HYPERTENSION
22| 6303| 59 |F 303 80 264 | 254 556|159 | 47| | OBESITY
23] 6226 38|M | 313] 78 248 | 150 | 49156 | 43| |OBESITY
24 6227 30(|Mm 96 164 | 153 | 37| 105| 23| | HYPERTENSIVE
25| 6404| s0|M | 307 86 199 | 228| 68]105| 26| [ OBESITY
26| 6405| 59|M | 243] 155 173 192 39[108| 27| |DMTYPE2
27| 6407 32|M | 314 94 200 320 36| 122 42| [OBESITY
28] 6421 98 (M 32 315 265| 261| 46|184| 34| |DMTYPE2
29| 6443| 42|WMm 34| 87 248 | 256 | 47174 27| | OBESITY
30| 6448 48]F 32| 100 231 230 57[155| 19| [ OBESITY DYSLIPIDEMIA
31| 6465| 65]|F 331 85 131 215| 49| 71| 11| | OBESITY
32| 6566 | 64|F 70 205 | 77| 58] 133| 14| | HYPERTENSIVE
33 7923| 47|m | 314 78 197 | 255| 37[126| 34| [OBESITY
34| 7943| 49 |F 117 214 201| 40| 148| 26| |DMTYPE2
35 8024| 56(|M 35 | 104 264 | 259 35200 29| [OBESITY
36| 8072| 65|M 108 222 137| 42154 27| |DMTYPE2
37| 8075| 35|Mm 89 220 110 59 152 9 | | HYPERTENSIVE
38| 8076 90|M | 324100 227 232 51[153| 24| |OBESITY
39| 8077| 50|F 32| 85 240 | 219 54[155| 31| [ OBESITY
40| 8080 | 52|M 36 | 185 251 310| 48[ 164| 39 DM TYPE 2




41 8088 48 | M 22.4 | 143 185 | 191 42 | 111 32 DM TYPE 2

42 8094 86 | M 30.4 | 106 274 | 277 55 | 187 32 OBESITY

43 8098 46 | M 323 | 98 232 | 221 52 | 165 15 OBESITY

44 8116 57 | F 104 198 | 162 56 | 124 18 MILD HYPERTENSIVE
45 8243 44 | M 132 160 77 47 | 102 11 DM TYPE 2

46 8246 40 | F 129 160 | 149 40 | 106 14 DM TYPE 2

47 8263 41 | M 36 | 104 206 | 227 36 | 131 39 OBESITY,

48 8264 35| M 356 | 96 170 | 266 33 | 104 33 OBESITY

49 8276 52| M 335 94 268 | 275 54 | 176 38 OBESITY,

50 8506 61 | M 352 | 90 165 | 300 35| 86 44 OBESITY

51 8508 87 | M 80 211 | 190 37 | 138 36 MILD HYPERTENSIVE
52 8515 47 | F 98 219 | 133 49 | 161 9 HYPERTENSIVE
53 8517 31| M 27.3 | 92 167 | 227 43 | 99 25 OVERWEIGHT
54 8518 54 | M 141 170 73 50 | 109 11 DM TYPE 2

55 8519 42 | M 173 187 | 262 31| 136 25 DM TYPE 2

56 8530 29 | M 31.7 | 103 185 | 216 62 | 107 16 OBESITY

57 8534 40 | M 39.2 | 122 217 | 272 35| 159 23 DM TYPE 2,

58 8535 37 | F 27.3 | 106 147 | 176 43 | 83 21 OVERWEIGHT
59 8536 18 | M 97 200 | 117 34 | 158 8 HYPERTENSIVE,
60 8537 52 | F 125 258 | 244 49 | 181 28 DM TYPE2,

61 8539 34 | M 34.4 | 107 217 | 570 40 | 81 16 OBESITY

62 8543 74 | M 139 207 | 111 38 | 154 15 DM TYPE2

63 8545 40 | M 36.4 | 92 245 | 219 42 | 168 28 OBESITY

64 8549 54 | F 352 257 | 208 49 | 187 21 DM TYPE 2

65 8578 48 | F 237 216 | 189 49 | 153 37 DM TYPE 2

66 8579 80 | F 88 204 97 75| 121 7 HYPERTENSIVE
67 8605 55| M 335|131 188 | 265 26 | 130 32 DM TYPE 2,

68 8615 60 | M 32| 201 137 | 125 33| 94 10 DM TYPE 2,

69 8722 56 | M 37.3 | 127 197 | 844 35| 55 103 DM TYPE 2,

70 8725 25| F 30.7 | 99 195 | 261 24 | 136 34 OBESITY

71 8726 49 | M 30.3| 95 182 | 224 33 | 129 20 OBESITY

72 8748 56 | F 91 226 | 136 61 | 148 17 HYPERTENSIVE
73 8922 52| M 137 187 | 123 42 | 135 10 DM TYPE 2

74 8933 67 | M 163 176 | 154 41 | 120 15 DM TYPE 2

75 8955 66 | F 32.4 | 330 268 | 217 59 | 166 43 DM TYPE 2

76 9091 44 | M 118 220 | 148 65 | 105 50 DM TYPE 2

77 7271 42 | F 122 233 | 342 38 | 148 47 DM TYPE 2

78 7459 45 | M 96 149 | 387 39| 67 43 DM TYPE 2

79 7501 56 | m 88 239 | 236 41 | 167 31 DM TYPE 2

80 7483 35| m 154 207 | 197 43 | 152 12 DM TYPE 2




Result:-

In this study the total 80 subjects are taken and after analyzing the parameters the subjects are
divided into 3 GROUPS according to the results of the parameters like out of 80 patients
32[40%] are diabetics, 31[38.7%] are obese and overweight and 17[21.2%] subjects are
hypertensive. And the study shows that out of 80 subjects there are 52[65%] males and
28[35%] females. So we can say that the males are more prone to cardiovascular diseases
with different complications. If we can discussed about the age difference in subjects so there
was no difference, both up to 50 years and lower to 50 years the lipid profile alterations are

same. There are 40 patients are above to 50 years and 40 patients are below to 50 years.

35

30 A

25 A

20 -+

15 -

10 +

type 2 DM Obesity hypertension

Figure show about the result of the study
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CONCLUSION

The conclusion of the study is that the Dyslipidemia is most occurring disorder worldwide.
Dyslipidemia is characterized by impaired levels of lipoproteins which are responsible for the
transportation of lipids in the body. Diabetic Dyslipidemia and Dyslipidemia in obesity are
very common. This study is also show that the diabetics and obese peoples have more prone
to cardiovascular diseases. The males are more affected then the females. Dyslipidemia is
caused by many of reasons like our eating habits, lipid metabolism impaired and also other
mechanism which are not fully understood. So am concluded my study here that we can
reduce the chances of Dyslipidemia by changing our life style, our eating habits, by doing

more physical activity.
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