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ABSTRACT
OBJECTIVE

Life style modifications have direct impact on reducing the risk of cardiovascular diseases. No
long term data available which comparing the impact of life style modifications alone or with
medication. Higher consumption of whole grains and complex carbohydrates, vegetables, less fat
in food and low fat dairy products shows significant reduction in lipid level. We studied 105
subjects to examine impact of dietary modification and exercise alone and with medication on
the level of various lipids like cholesterol, triglyceride, LDL-C, VLDL-C, HDL-C, cholesterol:
HDL-C ratio.

STATE OF PURPOSE

The purpose of research is: about testing the actual impact of dietary changes and daily light
exercise on the level of lipids alone or also in the presence of medication to reduce the risk of

cardiovascular diseases.

This study is good for the betterment of society also; as if we found significant reduction with

life style modifications only then we can save lot of lives from death by CVDs.

To compare the amount of changes alone by life style modification or with combination of

medication and life style changes.
To proved given hypothesis for applying it to the real situations.
HYPOTHESIS

To reduce the risk of CVDs we need to reduce level of lipids in the circulation. For that |
designed a study in which I’ll select some subjects and categorize them into three groups. First
group is of control subjects. Subjects in second group will follow life style modification like
dietary modifications and physical exercise. Subjects of group three follow life style
modification along with medication. Control group show no or very little changes in level of
lipids, whereas group Il and group Il will show reduction in the level of total cholesterol,
triglyceride, LDL-C, VLDL-C, cholesterol: HDL-C ratio and increase in the level of HDL-C.
Changes in group I11 will be more as compare to group Il due to medication along with life style

modification.
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MATERIAL AND METHODS

All the Kits used for the estimation of Total cholesterol, triglyceride and High density lipoprotein
cholesterol purchased from Medsource Ozone Biomedicals Pvt. Ltd., Faridabad, India. Subjects
for this study were searched by visiting from one village to another and total 163 volunteer
individuals participated. Out of these 163 only 105 selected. 58 subjects rejected because of more
Age, heavy alcoholic, and heavy smoker. All the candidates fall in age group of 40-80 years.
After selection of all the subjects, their samples were collected to check level of lipids in their
blood. Then on the basis of level of lipids, selected individuals were divided into three groups.
All normal 22 healthy subjects shifted to group I (control healthy subjects), 36 subjects selected
in group Il (following dietary modification and physical exercise) and 47 subjects in group 11
(taking medicine of statin family along with dietary modifications and physical exercise). Then
level of lipids checked in their blood after the interval of 20-25 days, four times in 16 weeks.
Biochemical examinations were performed on in all four phase to examine change in the level of
lipids by collecting blood samples. CHOD-POD/ phosphotungstate method was used for the
estimation of total cholesterol and HDL-C in blood. Triglyceride was estimated in serum by
GPO-POD method with TBHA as chromogen. VLDL-C, LDL-C, and cholesterol: HDL-C was
calculated by using calculative formula. From the collected data mean and S.D. of all phases in
different lipids was calculated using MS excel 2007 and then this data presented graphically
using MS excel 2007.

RESULT

After the period of 16 weeks subjects of group I, group Il and group Ill had great percentage of
changes in the level of various lipids like total cholesterol (-0.37% in group | from 189.83 to
189.13 mg/dl, -11.74% in group Il from 237.33 to 209.47 mg/dl, and -14.70% in group 11l from
247.98 to 211.57 mg/dl), triglyceride (-0.66% in group | from 131.65 to 130.78 mg/dl, -17.21 %
in group Il from 201.81 to 167.08 mg/dl, and -19.21% group Il from 244.82 to 197.78 mg/dl),
LDL-C (+0.38% in group | from 177.53 to 178.21, -17.13% in group Il from 129.86 to 107.61
mg/dl, and -24.82% in group Il from 143.04 to 107.54 mg/dl), VLDL-C (0% in group | from
26.30 to 26.30, -16.95% in group Il from 40.47 to 33.61 mg/dl, and -21.87% in group Il from
50.65 to 39.57 mg/dl), HDL-C (+2.75% in group | from 61.87 to 63.57 mg/dl, +0.82% in group
Il from 68.22 to 68.78 mg/dl, and, +18.7% in group Il from 54.28 to 64.43 mg/dl), and

iv
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cholesterol: HDL ratio (-3.87% in group | from 3.10 to 2.98 mg/dl, -11.88% in group Il from
3.45 to 3.04 mg/dl, and -30.44% in group 111 from 4.73 to 3.29 mg/dl).

CONCLUSION

From this study it’s clear that life style modification shown its impact on reduction level of
cholesterol, triglyceride, LDL-C and VLDL-C, but it fail to increase level of HDL-C. On
addition of medicine along with life style modification the reduction in the level of cholesterol,
triglyceride, LDL-C and VLDL-C increased sharply and it also increases level of HDL-C.

So if a person improves his/her lifestyle they can reduce the risk of CVD.



Impact of lifestyle modification and medication on reducing risk of CVD

ACKNOWLEDGEMENT

It is my pleasure to be indebted to various people, who directly or indirectly contributed in the

development of this work and who influenced my thinking, behavior, and acts during the

course of the study.

| express my sincere gratitude to our head of department of Lovely Professional University
Mr. Gurinder Singh for providing an opportunity to undergo this project work at Arora

Nursing Home, Phillaur, Punjab.

I am thankful to Dr Satish Arora (M.S. Surgeon) and all the staff of Arora Nursing Home for
their support, co-operation and motivation provided to me during this session for constant

inspiration, presence and blessings.

| also extend my sincere appreciation to Dr. Pranav Kumar Prabhakar who provided his

valuable suggestion and precious time in accomplishing my project report.

Lastly, 1 would like to thank all the almighty and my parents for their moral support and my
friends with whom | shared my day to day experience and received lots of suggestion that

improved my quality of work.

Ajay Kumar

Vi



1.

Impact of lifestyle modification and medication on reducing risk of CVD

TABLE OF CONTENT
INEFOAUCTION .o e e e e e e e e e e e e 1
1.1 Coronary heart disease: a life threatening disease ............cccooviiiniininnnnn. 1
1.2 Origin of triglycerides iN DoAY ..........ovviiiii i e, 1

1.3 Origin of cholesterol iNbody ..........ccoiiii 2
1.4 Pathophysiology of hyperlipidemia causing CVD ..........cccooiiiiiiiiiiie e, 3
1.5 Therapeutic treatment of hyperlipidemia ...............ccoooiiiiiiiii i 4
1.6 Life style modification shows reduction in level of lipids .............ccccoo i 5

2. ReVIEW OF lITBIratUre ... ..o e e e e e e e e e e e e e X

S L EPIAEMIOIOQY .o e e 7
B2 HIStOrY OF CVD ..ot e e e e e e e e e 7
3.3 CaAUSES OF CVD ..ei ittt s e e e e e et e e e e e nen e eneeen [
3.4 Impact of diet and exercise on lipid level ..........cccoooii i 8
K TR | o] =T o1 L -1 10
4. Method and MaterialS ..........ouuie i e 11
5.1 Selection of SUDJECLS ......vee e 11
5.2 Biochemical study of lipid level ... 12
5.3 Estimation of total cholesterol .......... ..o 13

5.4 Estimation of HDL- cholesterol ..o 13

5.5 Estimation of triglyCeride ... 14
5.6 Estimation of VLDL-cholesterol ........ ..., 14
5.7 Estimation of LDL-cholesterol .............ooviiii i 15
5.8 Estimation of total cholesterol: HDL-C ratio ............ccoovviviiiiiniiniiiieiine e, 15
5.9 Statistical ANAIYSIS ......ov i 15

vii



Impact of lifestyle modification and medication on reducing risk of CVD

5. ReSUIt @nd DISCUSSION ....uviueit e et e e e e e et et e e e e e et e raar e e e ven e eaas 16
6.1 Impact on total cholesterol level ....... ..., 16

6.2 Impact on triglyceride level .............coii i 20

6.3 Impact 0N LDL-C leVel ... e e e e, 23
6.4 Impact on the level of VLDL-C ... e, 27
6.5 Impact on level Of HDL-C ... e e 30

6.6 Impact on level of cholesterol: HDL-C ratio ...............ccocevvviiiinn e en. ... 33

6. Summary and diSCUSSION .........ueuuieiie e e e e e e ie e e e ee e e eneeaeeennennen DT

7. BIDlOgraphny ... ..o 39

viii



Impact of lifestyle modification and medication on reducing risk of CVD

LIST OF FIGURES

Figure 1: Transportation, and synthesis of chylomicrons ................cocoiiiiiiiiincinnn1
Figure 2: Synthesis Of triglyCeride ..o e e e a0
Figure 3: Synthesis of chylomicron, VLDL, and LDL and its removal from circulation .......... 3
Figure 4: Mechanism of action of Statin ............ooiii i e 4
Figure 5: Mode of action of life style changes in reducing triglyceride level ........................6
Figure 6: Mean Level of total cholesterol with S.D.ingroup | ... 17
Figure 7: Mean Level of total cholesterol with S.D. ingroup Il ............ccovvviviieinnnnn 17
Figure 8: Mean Level of total cholesterol with S.D. ingroup Il ... 18
Figure 9: Total overall percentage of reduction in the level of cholesterol .........................19
Figure 10: Pattern of change in the level of cholesterol in different groups ........................ 19
Figure 11: Mean Level of TG With S.D. INgroup I ......coiiiiiiiiiii e e e 20
Figure 12: Mean Level of TG with S.D. ingroup Il ... 221
Figure 13: Mean Level of TG with S.D. ingroup Il ... 21
Figure 14: Total overall percentage of reduction in the level of TG ... innnl22
Figure 15: Pattern of change in the level of TG in different group ............ccooviviinnennn. 23
Figure 16: Mean Level of LDL-C with S.D.ingroup | .......ccoviiiiiii e, 24
Figure 17: Mean Level of LDL-C with S.D.ingroup Il .......cooiiiiiiii e, 24
Figure 18: Mean Level of LDL-C with S.D.ingroup I ............ccooeiiiiiiiiiii 25
Figure 19: Total overall percentage of reduction in the level of LDL-C ............................26
Figure 20: Pattern of change in the level of LDL-C in different groups ............cocovvvieannnn. 26
Figure 21: Mean Level of VLDL-C with S.D.ingroup | .......cccoovviiiiiiiiiiiiniiieeeennn 27



Impact of lifestyle modification and medication on reducing risk of CVD

Figure 22: Mean Level of VLDL-C with S.D.ingroup Il ...,

Figure 23: Mean Level of VLDL-C with S.D.ingroup Hl ..o,

Figure 24: Total overall percentage of reduction in the level of VLDL-C ................

Figure 25: Pattern of change in the level of VLDL-C in different groups ................

Figure 26: Mean Level of HDL-C with S.D.ingroup | ..........cccoiiiiiiiiiiiieen e

Figure 27: Mean Level of HDL-C with S.D.ingroup Il ..o,

Figure 28: Mean Level of HDL-C with S.D.ingroup Hl ... e,
Figure 29: Total overall percentage of reduction in the level of HDL-C ..................
Figure 30: Pattern of change in the level of HDL-C in different groups .............c.ccoovvennn,

Figure 31: Mean Level of cholesterol: HDL-C ratio with S.D. ingroup I ................

Figure 32: Mean Level of cholesterol: HDL-C ratio with S.D. ingroup Il ...............

Figure 33: Mean Level of cholesterol: HDL-C ratio with S.D. ingroup Il ..............

Figure 34: Total overall percentage of reduction in the level of cholesterol: HDL-C ratio ...... 36

Figure 35: Pattern of change in the level of cholesterol: HDL-C ratio in different groups ....... 36

LIST OF TABLES

Table 1: Showing reduction in the level of various lipids during a study in 67 subjects



Impact of lifestyle modification and medication on reducing risk of CVD

LIST OF ABBREVIATION
Lo CVD i e i COPONATY Heart Disease
2. ER Endoplasmic Reticulum
3. VLDL ..o e e e a2 VEPY LOW Density Lipoprotein
R I Low Density Lipoprotein
5 HDL .o et e e e 2. HQ Density Lipoprotein
6. TG .. ceeeneen.ooTriglyceride
7. HMGCOA ... e e e 221 3-hydroxy-3-methylglutaryl-coenzyme A
8. AHA e Amierican Heart Association
0. T i Total Cholesterol
10. POD et e Peroxidase
I O O [ 5 PPN @ 1 0] (=151 (<1 (o] M@)o -1
12, CHE o Cholesterol Esterases
L3 HoO g it Hydrogen Peroxide
LA A AP e Amino Antipyrine
T I Lipoprotein Lipase
16, G o e Glycerol Kinase
17, ATP e e e e e JADENOSINE Triphosphate
18, B3P e e Glycerol-3-Phosphate
19, GPO e Glycerol-3-Phosphate Oxidase
4 O Hydrochloric Acid
2L S i Standard Deviation

Xi



Impact of lifestyle modification and medication on reducing risk of CVD

CHAPTER 1
INTRODUCTION

1.1CARDIOVASCULAR DISEASE: A LIFE THREATENING DISEASE

Cardiovascular disease is a main cause of death worldwide especially in USA. According to
data of National Center for Health Statistics, out of total 24,71,984 deaths, 6,16,828 were
caused by heart disease in the United States in 2008 (1). Hyperlipidemia is a common risk
factor for the development of CVD (cardiovascular disease). Hyperlipidemia is not only
mean rise in cholesterol and triglyceride; it also includes other lipids which rarely produce
harmful effects. Prolong hyperlipidemia can lead to atherosclerosis (2). Mainly cholesterol
and triglyceride is responsible for CVD. Normally cholesterol involved in structure and
function of the cells whereas triglyceride used as immediately for energy or stored in fat cells
of body (3).

1.20RIGIN OF TRIGLYCERIDES IN BODY

Diet and liver these are two main sources from where body gets triglyceride. Triglyceride in
diet is hydrolyzed by pancreatic lipase into monoacylglycerol and fatty acids, which along
with bile salt form micelles which then enter into enterocytes by simple diffusion. This then
form triglyceride in ER (endoplasmic reticulum) and then packed by Golgi bodies to form
chylomicron. Triglyceride in enterocytes along with cholesterol, phospholipids and Apo

protein B48 form chylomicron, which enter into blood stream via lymphatic system (figure 1)

(4).

Mucosal cell Lymphatic
i vesseix

C:—::D Trigiyceridﬁ i

ng“yx?fié < _:D ﬁ synthesized }
SO e

é_:}-"-\_,-"\/xfx L
Monoglyceride p = /
t————— | {l -
e > .\} i Exocytosis of
— chylomicrons
eEE— 3

Figure 1: Transportation of fatty acids and monoacylglycerol into enterocytes, synthesis of TG in
endoplasmic reticulum, formation of chylomicron, and transportation of chylomicron via lymphatic
system.

Endoplasmic reticulum

Formation of
chylomicrons




Impact of lifestyle modification and medication on reducing risk of CVD

The synthesis of triglyceride in liver was described more than 40 years ago by Kennedy and
coworkers. In liver triglyceride synthesized from an intermediate product of carbohydrate
metabolism which is glycerol 3 phosphates. This glycerol-3-phosphate form phosphatidic
acid which then converted into triglyceride (5). In first step glycerol-3-phosphate is converted
into lysophosphatidic acid in the presence of enzyme glycerol-3-phosphate acyltransferase in
mitochondria and endoplasmic reticulum (6).This lysophosphatidic acid then esterifies into
phosphatidic acid and reaction catalysed by lysophosphatidate acyltransferase (figure 2). This

enzyme found in ER. Then this phosphatidic acid converted into triacylglycerol (7).

Liver
glycerol-3-phosphate
FA-CoA
GPAT
Intestine
lysophosphatidic
dietary acid
triglycerol
FA-CoA
PLNIP AGPAT
fatty acids + monoacylglycerol phosphatidic acid
MGAT PAP
FA-CoA
diacylglycerol
DGAT
triacylglycerol

Figure 2: Synthesis of triglyceride in liver from carbohydrate metabolite glycerol-3-
phosphate and entry if dietary triacyglycerol into circulation.

1.30RIGIN OF CHOLESTEROL IN BODY

However, cholesterol is an important component of our body but increased level of
circulating cholesterol increases risk of cardiovascular diseases. It account for 1 out of 3

deaths in USA (8). Liver play important role in homeostasis of all types of cholesterols.
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Diet, extra hepatic tissues and liver are the main sources of cholesterol supply to body for its
routine functioning. Other lipoproteins such as VLDL-C (very low density lipoprotein), LDL-
C (low density lipoprotein) and HDL-C (High density lipoprotein) synthesized in liver using

phospholipids, cholesterol, triglyceride and Apo proteins as a precursor (figure 3).

Unhealthy lifestyle including more consumption of cholesterol and saturated fat in diet and
less physical activities can lead to change in the level of various types of cholesterols (like
HDL, LDL, & VLDL) and triglyceride (9). Not only this, heavy intake of alcohol,
overweight, diabetes, and underactive thyroid gland, can also increase cholesterol level in
circulation (10). Three main factors responsible for hyperlipidemia are: Nutrition, metabolic

diseases and genetics.

Dietary fat +
cholesterol
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m———  Chylomicrons
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/)
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tissues
{with LDL
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Safets N0 L i pdaorTien, = VIDL - iDL e — LEL
*=° LIVER receptors -5 |
i, z ApoE diated
< Hemnant | q}% bl
L f. receptors = ApcB mediated

ApoE mediated
o -

Figure 3: Synthesis of chylomicron and its transportation, synthesis of VLDL, and LDL and
its removal from circulation.

1.APATHOPHYSIOLOGY OF HYPERLIPIDEMIA CAUSING CVD

Pathophysiology of hyperlipidemia classified into two types: primary hyperlipidemia and
secondary hyperlipidemia. Primary hyperlipidemia is caused due to genetic defect in lipid
metabolism due to deficiency of lipoprotein lipase and absence of surface apoprotein CII.
This defect in lipid metabolism can lead to hypertriglyceridemia and hyperchylomicronemia
(12).
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Secondary hyperlipidemia caused due to secondary diseases like diabetes and
hypothyroidism. These secondary diseases lower activity of lipoprotein lipase which increase
level of VLDL in circulation. Hypothyroidism also lowers hepatic degradation of cholesterol

which further increases cholesterol level in blood (12-13).
1.5 THERAPEUTIC TREATMENT OF HYPERLIPIDEMIA

Presently five different classes of drugs are used to treat hyperlipidemia are: statin, nicotinic
acid derivatives, fibric acid derivatives, bile acid binding resins and cholesterol absorption
inhibitors (14-15).0Out of them statin is most commonly used drug which inhibit enzyme
HMG CoA reductase and lower synthesis of cholesterol in liver. Moreover, statin also
promotes excretion of cholesterol via liver (16). It promotes excretion of LDL by up
regulation of LDL receptors which bind to the apoB on the surface of LDL particles and
promote internalization of LDL to liver for excretion (17). Statin also lower TG level as statin
reduces synthesis of Triglyceride and also increase excretion of TG rich LDL. By reducing

LDL indirectly, statin also lower triglyceride level as shown in figure 4.

Cholestersl ﬂr - WLDL

* synthesis

LDL receptor ‘v
¥ 3 (B-E raceptor} VLDLg s M LDL receptor—mediated

hoepatic uptake of LDL
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Intracellu Iar/]’ h Apo B W Serum LDL-C
oL

* cholesterol W Sorum VLDL remnants
W Seruam IDL :

synthesis L~ ApoE

Hepatocyte systemic Circulation

Reduces hejpalc cholesierol synthesls, lowering imraceliular cholesierol, whish
stimalat os upragulation of LOL receplors and moreasoes thae uplake of momn-HEL

particles from the eyetemic circulation.

Figure 4: Mechanism of action of statin drug on cholesterol synthesis, on synthesis of LDL
receptor and its overall impact on level of various lipids.
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1.6LIFE STYLE MODIFICATION SHOWS REDUCTION IN LEVEL OF
LIPIDS

Not only drugs but life style modifications also have significant role in reduction of lipid
level in blood. These life style modifications included modification in dietary components
and routine exercise (18). According to the Canadian cholesterol guidelines, lifestyle changes
remain the cornerstone for the treatment of dyslipidemia and prevention of CVD (19).

Lifestyle modifications are good, safe and cost effective method of lipid lowering.

Recently, various researches also directed towards understanding of different dietary
compositions and their impact on lipid profiles to lower CVD risk. Based on these trends,
American Heart Association (AHA) providing dietary guidelines that endorse the higher
consumption of whole grains and complex carbohydrates, vegetables and low fat dairy
products shows significant reduction in lipid level. Also recommended is the consumption of

foods which are lower in fat content (20-21).

Even weight loss alone is sufficient to lower risk of CVD by lowering triglyceride level and
raising HDL level. Body weight can be reduced with change in dietary habits with or without
physical activities, but physical activity increases the rate of recovery from high triglyceride
and cholesterol (22).Caloric restriction is the best way to lower body weight than restriction
macronutrients. As research shows that restricted carbohydrate diet has similar effect on body
weight when compared with low carbohydrate diet. So there is no need of restricting full diet
(23-24). Some studies also reported significant reduction in lipid level with low fat and high

protein containing diet (25-26).

Most of plant food consists of fibers, either soluble or insoluble. Study shows that soluble
fibers are more effective in reducing LDL-C level. Soluble fibers reduce the amount of bile
reabsorbed be intestine and excreted this bile into stool. To compensate this loss liver started
to make more bile, for this purpose liver used cholesterol. This cholesterol is taken from
LDL-C. To get more and more LDL-C liver increases expression of specific receptors for
LDL-C. In this way soluble fiber reduces LDL-C level (27).

As we know VLDL and LDL synthesized in liver by using triglyceride and cholesterol, but
due to fewer intakes of dietary fat and carbohydrate triglyceride and cholesterol are not

available in sufficient amount to synthesize LDL and VLDL.
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Due to reduction in the level of chylomicron and VLDL now level of cholesterol also reduced
in extra hepatic tissues. The remaining cholesterol which is already present in extra hepatic

tissue is also transported by HDL-C to liver and reduced level of free cholesterol in

circulation.
Liver
glycerol-3-phosphate
FA-Co
PAT
) Due to Less Carbohydrate
Intestine in diet o
lysophosphatidic
dietary acid
triglycerol
FA-CoA
Due to Less Fat in PLNIP AGPAT
diet
fatty acids + monoacylglycerol phosphatidic acid
MGAT PAP
FA-ch /
diacylglycerol
DGAT
1 triacylglycerol

Figure 5: Mode of action of life style changes in reducing triglyceride level by blocking its
synthesis.

Regular physical activities alter metabolism of cholesterol in positive way. Exercise enhances
synthesis and activity of several enzymes which enhances reverse transport of cholesterol.
Exact mechanism is still unclear, but evidence shows that physical activity along with other
factors like dietary modifications, weight loss affects enzyme and hormone activity to alter

rate of lipid synthesis, and reverse transport of cholesterol from blood for its clearance (28).
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CHAPTER 2

REVIEW OF LITERATURE
2.1EPIDEMIOLOGY

A study was conducted by Melanie Nichols et al; in 2014 about epidemiology of CVD in
Europe. They collected comparable data from various European and international data
sources. This study gives information that more than four million Europeans die every year
just because of CVD (29).

Another study on epidemiology of cardiovascular disease in UK 2014 was conducted by
Prachi Bhatnagaret al; in 2014. This study also shown high burden of CVD in UK. Rate of
death due to CVD is high in women than men. 28% women died just because of CVD but not
the men (30).

2.2HISTORY OF CVD

Nikolai N. Anichkov (1885-1964) first demonstrates the role of cholesterol in development
of atherosclerosis. This is one of the greatest discovery in 20th century (31). Felix Marchand
first introduces the term atherosclerosis in 1904 and also mentioned that atherosclerosis

causes blockage of arteries (32)

In 1910, Adolf Windaus proved that atheromatous lesions show 6 and 20 times more free and
esterified cholesterol than normal arteries. Then in 1913 Nikolai N. Anichkov showed

changes in vascular walls caused by cholesterol (32).

To find out historical evidences of atherosclerosis Adel H. Allam, MD et al; conducted a
study on Egyptian mummies to find atherosclerosis in them. They performed whole body
computed tomography scanning of 52 mummies and 20 out of them showed evidences of

atherosclerosis (33).
2.3CAUSES OF CVD

Cholesterol and triglyceride both are major risk factors for cardiovascular diseases. A study
was conducted by Juha Pekkanen, M.D., PhD et al; to find out relation between total

cholesterol and CVD. They selected 2541 men and observed then for more than 10 years.
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They found persons having high cholesterol level have 3.45 times high risk of death due to

cardiovascular diseases than a person having desirable cholesterol level (34).

Plasma triglyceride level is a risk factor for cardiovascular diseases. This was shown by John

E. Hokanson et al; in his study.
24IMPACT OF DIET AND EXERCISE ON LIPID LEVEL

A study was conducted by David J Decewicz et al; on 73 participants (34 women and 39
men), out of them 36 were diseased and 37 were control. All these individuals gone through
diet change, exercise, stress management, and group support. In this study only diseased
individuals were selected which diagnosed with coronary artery disease, stable angina,
angioplasty, evidence of 50% narrowing of lumen of blood vessels, acute myocardial
infarction, stunt placement, bypass surgery, high blood pressure and cholesterol level more
than 200 mg/dl. A low fat containing vegetarian diet was given to them along with 180
min/week moderate exercise for 52 weeks. All life style interventions reduced level of all
parameters responsible for CVD. After 52 weeks total 8.3% LDL reduction found (35).

Another study was conducted by R. James Barnard, PhD et al; on 4587 patients, who
attended 3 week life style modification program having high amount of complex
carbohydrate, high fiber, low fat, and low cholesterol diet with daily exercise. At the end 23%
reduction reported in total cholesterol. More reduction was observed in males than in
females, as total cholesterol in male -24.4% or in female 20.8% and LDL-C in males 25% or

in females 19.4%. 33% reduction in serum triglyceride also reported (36).

Study was conducted by Umamaheswari Kannanet al; on 52 obese adults. All adults
performed simple exercise of 20 minutes each day in at least 5days of a week for 15 weeks.

At the end researches found significant reduction in LDL-C (37).

A study was conducted in diabetic clinic of J.A. Hospital, G.R. Medical College, Gwalior,
M.P, India by Neetu Mishra on 67 diabetic patients. They classified them into three
categories. First healthy control (50 patients), second group contain 17 subject who controlled
their diabetes with exercise and third group contain 50 patient controlling their diabetes with
medicine. At the end they found significant glycemic control and reduction in lipid levels
(table 1) (38).
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Table 1: Showing reduction in the level of various lipids during a study by Neetu Mishra in
67 subjects.

Group 1 Group 2 Group 3
Triglyceride 1.44 % 2.30 % 2.37 %
Total Cholesterol 4.79 % 6.06 % 6.08 %
HDL-C 1.01 % 0.68 % 0.75 %
VLDL-C 0.65 % 1.05 % 1.10 %
LDL-C 3.13% 4.36 % 4.19 %

Hegsted, D. M et al. conducted a study on 2 groups of men with serum cholesterol within 200
— 300 mg/dl to measure Quantitative effects of dietary fat on serum cholesterol in man. They
gave equal amount of fat to all the men and then at the end of four weeks they estimated
cholesterol level in blood. They found 100 mg of fat in the diet increased up to 5%

cholesterol level (39).

Another study by Howard BV et al; in 1993-1998 also explained that, dietary intervention,
intended to be low in fat and high in vegetables, fruits, and grains can reduce CVD risk.
48.835 postmenopausal women joined this study. 19,541 [40%] subjects assigned to
intervention or 29,294 [60%] comparison group. A low-density lipoprotein cholesterol level
was significantly reduced by 3.55 mg/dl; levels of high-density lipoprotein cholesterol, and
triglycerides did not significantly differ in the intervention vs. comparison groups. Thus this

study shows that, diet had no significant effects on incidence of CHD (40).

A study was conducted by to evaluate the effects of the National Cholesterol Education
Program'’s dietary interventions on major cardiovascular disease risk factors by Shaomei Yu-
Poth et al; Dietary interventions significantly decreased plasma lipids and lipoproteins.
Plasma total cholesterol (TC), LDL cholesterol, triacylglycerol, and TC: HDL cholesterol
decreased by 0.63 mmol/L (10%), 0.49 mmol/L (12%), 0.17 mmol/L (8%), and 0.50 (10%)
(41).
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CHAPTER 3
OBJECTIVES

The general objectives of the research are highlighted in the following points:

As title of the research suggest, the major motto of the research is to inculcate the
impact of the dietary changes and light workout daily on the cholesterol level in an
individual. Collectively, it’s a project to highlight if an individual can reduce the
chances of CVD by the dietary changes and light exercise rather than the depending
completely on the medication.

Besides, the project can also be enlightened for the objective of comparing before and
after result of dietary changes and exercise.

To describe the regulation of different factors of lipids in the body, generally the
metabolism and their importance and adverse effects in human body simultaneously.
To spread the knowledge regarding effects of cholesterol/ lipid in human health, the
methods of their management and the implementation of procedure of its
management.

To elaborate the information on CVDs and their causes, prevention and treatment.

To illustrate the mechanical effects of exercise on the metabolism and regulation of
cholesterol level in the body.

To define different dietary management that can be effective in the control of
irregular lipid profile that can lead to the CVDs.

To summarize every details used in the project for the extraction of proper result and

conclusion.
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CHAPTER 4
METHOD AND MATERIALS

All the kits used for the estimation of Total cholesterol, triglyceride and High density
lipoprotein cholesterol purchased from Medsource Ozone Biomedicals Pvt. Ltd., Faridabad,
India. Disposable syringes for the collection of samples were purchased from Nihal
Healthcare, Solan, Himachal Pradesh, India. All other required plasticware and instruments

provided by Arora Nursing Home, Phillaur, Punjab, India.
4. 1SELECTION OF SUBJECTS

This project work was divided into four phases. In each phase samples were collected at
regular interval to access change in the level of lipids. Subjects for this study were searched
by visiting from one village to another and total 163 volunteer individuals participated. These
subjects belongs to different categories like normal healthy subjects, Some with known high
cholesterol and TG history, Some with unknown high TG and cholesterol history, and Some
with cardiac surgeries. Both males and female candidates involved in it. All the candidates
fall in age group of 40-80 years. Out of these 163 only 105 selected. 58 subjects rejected

because of more Age, heavy alcoholic, and heavy smoker.

Data of all 163 patients was collected on a form with their signature on consent, which
included their name, Age, Gender, address, weight and occupation in first section. Then
information related to their diseases, history of surgery, medicines and diet they are taking
was collected. Then consent was taken weather they are interested to follow all the diet and
exercise plans or not with their signatures. Out of which 56 females and 49 males were
selected. Each subject allotted with unique identity number. After selection of all the subjects,
their samples were collected to check level of lipids in their blood. Then on the basis of level
of lipids, selected individuals were divided into three groups. All normal 22 healthy subjects
shifted to group I, 36 patients selected in group Il and 47 subjects in group I1l. Group |
included normal healthy individuals, group Il included those patient which are having slightly
high cholesterol and TG and previously not taking any kind of medicine and group I11 contain
those individuals which are having either high TG, high cholesterol or both. Out of these 47
subjects some were already taking lipid controlling medicine and rest were prescribed by

physician.
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Almost all the subjects were taking tablets of statin family to control their lipid level. A Diet
plan and exercise was planned for all the subjects of group Il and group Ill. Diet plan
included consumption of less fat, oil, non veg., more intake of high fiber food, high protein
diet and less carbohydrate than as usually. Normal milk was also replaced with skimmed
milk. Diet contains boiled vegetables, fruits, rice (once in a day), grains, pulses without oil,

and dairy products prepared from skimmed milk.

All subject of group Il and group Il were instructed to do moderate aerobic exercise
including walking and cycling at least 30 minutes in a day or 6 days of a week. Group Il is
only following Diet plan and exercise but group Il also taking medicine along with diet plan
and exercise. Then level of lipids checked in their blood after the interval of 20-25 days, four
times in 16 weeks. And then whole data was arranged in tabular form. Samples were
collected by personal visits to each subject. Subjects were also observed on regular basis with
personal visit weather they are actually following diet and exercise plan or not, regarding this
information was also collected from their neighbors, family members and colleagues. All the
samples were collected in total 4 phases. Samples collected in first phase before
categorization of subjects into groups. Then samples of second, third and fourth phase at the

interval of 20-25 days.

Plain fasting samples were collected and transported to the laboratory within 2-3 hour after

the collection. Out of all, one subject skipped this study after first phase.
4.2BIOCHEMICAL STUDY OF LIPID LEVEL

Biochemical examinations were performed on 2"-4"™ week in first phase, 6™-8" week in
second phase, 10"-12" week in third phase, and 14-16™ week in last fourth phase to access

change in the level of lipids by collecting blood samples.

Fasting plane blood samples were collected for examination and after collection placed in a
box contains coolant. All the samples transported to the laboratory within 2-3 hour after
collection, where serum was separated from whole blood samples by centrifugation at 2000-
2500 rpm for 10 minutes after thawing at room temperature. Then level of Total Cholesterol,
Triglyceride and HDL-Cholesterol was estimated using spectrophotometer. Level of LDL-
Cholesterol, VLDL-Cholesterol and Cholesterol: HDL-Cholesterol ratio was estimated by

using calculative formulas.
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43ESTIMATION OF TOTAL CHOLESTEROL

CHOD-POD/ phosphotungstate method was used for the estimation of total cholesterol in
blood. Mono reagent kit was used which contain lipid clearing factor to clear off all lipids up
to 1000mg/dl with no interference from bilirubin upto 20mg/dl, hemoglobin up to 20 gm/dl,
and triglyceride up to 1000 mg/dl. Kit reagent contains various enzymes which catalyzes

various reactions to form red colored complex.

Cholesterol ester hydrolyzed enzymatically into free cholesterol and free fatty acids by
cholesterol esterase enzyme. Then this free cholesterol is oxidized into cholest-4 ene 3-one
and hydrogen peroxide and this reaction catalyzed by an enzyme Cholesterol oxidase
(CHOD). Then enzyme peroxidase converts hydrogen peroxide into red colored
quinoneimine dye by coupling with phenol and 4 aminoantipyrine (4AAP). All the reaction

steps are given below:

Cholesterol ester + H,0 __“"& | Cholesterol + Free Fatty Acids

Cholesterol + O, _°"9P | Cholest - 4 ene 3-one + H,0,

H,0, + Phenol + 4- Aminoantipyrine —"°® , Red Quinoneimine complex + H,O

1 ml reagent was used to estimate cholesterol level in which 10 ul serum sample/cholesterol
standard was added. Then incubated for 5 minutes at 37° C. then absorbance of standard and

test was measured against distilled water at 505nm (Green Filter) (42).
4 AESTIMATION OF HDL- CHOLESTEROL

Same reagent was also used for the estimation of HDL-cholesterol but the sample was treated
with precipitating agent before use. On addition of precipitating reagent to the serum it’s
followed by centrifugation. This precipitating reagent removes all non HDL-Cholesterols

from serum and only HDL-Cholesterol remains in supernatant.

Then this HDL supernatant was added to cholesterol reagent, then various enzymes catalyze
various reactions to form red colored complex. Intensity of this color measured to calculate
level of HDL-C (43).

13
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To measure HDL-C level in serum 100 ul of supernatant and cholesterol standard was added
to separate test tubes containing 1 ml cholesterol reagent and incubated for 5 minutes at 37°C.
Absorbance of standard and test was measured against distilled water at 505nm (Green

Filter). Absorbance was measured semi-automated biochemistry analyzer.
45ESTIMATION OF TRIGLYCERIDE

Triglyceride was estimated in serum by GPO-POD method with TBHA as chromogen.
Triglycerides present in serum are catabolised into glycerol and free fatty acids in the
presence of enzyme lipoprotein lipase. In the presence of enzyme glycerol kinase and ATP
glycerol is converted into glycerol — 3 — phosphate on which enzyme glycerol-3-phosphate
oxidase acted to form hydrogen peroxide and dihydroxyacetone phosphate. Hydrogen
peroxide along with 4- Aminoantipyrine and phenolic compound TBHA in the presence of
enzyme peroxidase form red coloured quinoeimine complex. Intensity of this complex

measured at 505 nm. All the steps of reactions are given below:

Triglyceride — = Glycerol + Fatty Acids
Glycerol + ATP —SX . Glycerol - 3 — phosphate (G-3-P)
G-3-P + 02 —°F° , H,0, + Dihydroxyacetone phosphate

H,0, + 4- Aminoantipyrine + TBHA —F°2__, Red Quinieimine Complex + H,0 + HCI

To estimate triglyceride level in 1 ml of TG reagent 10 ul of serum and TG standard was
added and incubated for 10 minutes at 37°C. Then absorbance of test and standard was

measured at 505nm spectrophotometrically at semi automated biochemistry analyzer (44).
46ESTIMATION OF VLDL-CHOLESTEROL

VLDL-Cholesterol was calculated by using calculative formula. Very low density lipoprotein
(VLDL) is equal to one fifth of the triglyceride level. Thus VLDL calculated by using
following formula (45).

Triglyceride (mg/dl)
5

VLDL=
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4.7 ESTIMATION OF LDL-CHOLESTEROL

Total cholesterol is mixture of VLDL, LDL and HDL. Thus from the known value of total
cholesterol, HDL-Chol, and VLDL-Chol, it’s easy to estimate level of LDL-Chol using

simple calculative formula given below (46)

LDL-C = Total Cholesterol — (HDL-C + VLDL-C)

4. 8ESTIMATION OF TOTAL CHOLESTEROL: HDL-C Ratio

Cholesterol: HDL ratio was calculated by dividing total cholesterol by HDL-Cholesterol level

as shown in formula (47).

Total Cholesterol

Total Cholesterol: HDL-C Ratio = ADL-Cholesterol

After estimating level of various lipids their values were recorded on data forms with date of
test performed. Samples from all the subjects were collected four times during this study at

the interval of 20-25 days and processes for estimation of lipid level.

49STATISTICAL ANALYSIS

Results are presented as mean + standard deviation. Mean and S.D. of data from four
different phases and 3 different groups was calculated using MS excel 2007. Then from mean
value change in the level of various lipids in all three groups during four phases was
calculated in %. All this data presented graphically using MS excel 2007.
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CHAPTER 5
RESULT AND DISCUSSION

Based upon literature review diet was given to the selected subjects along with light physical
activity to subjects in group II. Third group was also consuming medication of statin group
along with diet modification and physical exercise. First group included normal healthy

subjects.

In first phase blood samples were collected before starting of project and then on the basis of
results all subjects categorized into three groups followed by diet modification and exercise
with medication to one group. Then again samples were collected in three different phases at
the interval of 20-25 days for the analysis of impact of diet modification and exercise alone
and with medication on lipid levels. Impact of all this study on various groups is presented

below:
5. 1IMPACT ON TOTAL CHOLESTEROL LEVEL

Total Cholesterol consist of various different kind of cholesterols line High density
Lipoprotein, Low density Lipoprotein and Very Low density lipoprotein. Total cholesterol

was estimated in all three groups.

In group one which is having control subjects, no significant change in the level of
cholesterol was noted. Mean + S.D. value in phase 1, phase 2, phase 3, and phase 4 was
189.83 £18.35, 189.04 + 17.12, 188.13 + 13.63 and 189.13 + 15.65. In 16 weeks total
cholesterol values were reduced by 0.37% (189.83 to 189.13 mg/dl).

This much less reduction in the cholesterol level is not having significant importance. In
second phase cholesterol level was reduced by 0.41% (189.83 to 189.04 mg/dl). Then from
second phase to third phase there was a reduction of 0.48% 9189.04 to 188.13), followed by
an increase of 0.53% (188.13 to 189.13) in value from third phase to fourth phase (figure 6).
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Figure 6 : Mean Level of total cholesterol with S.D. in the form of error bars in all four
phases in subjects of group |

Second group (having subjects following Diet modification along with daily physical
exercise) shown 11.74% (237.33 to 209.47 mg/dl) reduction in the level of total cholesterol.
Initially reduction was only of 3.77% (237.33 to 228.39 mg/dl) in second phase which then
reduced more by 4.77% (228.39 to 217.50 mg/dl) and 3.7% (217.50 to 209.47%) in third and
fourth phase. Mean + S.D. value in phase 1, phase 2, phase 3, and phase 4 was 237.33 *
20.09, 228.39 £ 19.40, 217.50 £ 17.95, and 209.47 + 17.03 as shown in figure 7
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Figure 7 : Mean Level of total cholesterol with S.D. in the form of error bars in all four
phases in subjects of group 11
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In third group (Consuming medicine along with diet modification and daily physical
exercise) 247.98 £ 34.62, 237.13 = 30.27, 224.59 + 27.40, and 211.57 £ 27.17 mean = S.D.
value was obtained. Total 4.36% (247.98 to 237.17) cholesterol decreased in second phase
followed by 5.30% (237.17 to 224.59 mg/dl) and 5.80% (224.59 to 211.57 mg/dl) in third
phase and fourth phase (figure 8). Overall reduction in all those phases in 16 weeks was
14.7% (247.98 to 211.57 mg/dl).
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Figure 8 : Mean Level of total cholesterol with S.D. in the form of error bars in all four
phases in subjects of group Il

Reduction in the level of cholesterol is very less in control group than all other groups.
Second group showing more reduction in the level of cholesterol than control group which
means, diet modification and daily exercise has great impact on cholesterol level in body. If
we compare second group with third group, then second group is lacking behind. In second
group reduction was 11.74% whereas in third group it’s 14.7% (figure 9). The only extra
thing which third group is taking is medication, which means medication along with diet

modification and daily exercise has much more positive impact on cholesterol level.
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Group | Group Il Group Ill
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Figure 9 : Total overall percentage of reduction in the level of cholesterol in different groups

Figure 10 showing pattern with which cholesterol is reduction pattern of cholesterol. As in
group | (control group) line is horizontally straight means there is not much change in the
level of cholesterol in control group. Whereas line is coming downward in group Il and group
I11. Decline is little sharp in group I1I than in group Il which means medication along with
lifestyle modification have more capability to reduce cholesterol level than life style

modification alone.
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Figure 10 : Pattern of change in the level of cholesterol in 16 weeks in all three different
groups

19



Impact of lifestyle modification and medication on reducing risk of CVD

5.2IMPACT ON TRIGLYCERIDE LEVEL

Level of TG also measured in all three groups. In group | phase 2 shows 131.65 mean £
24.62 S.D., phase 2 shows 129.00 mean + 26.55 S.D., Phase 3 shows 128.74 mean with 23.51
S.D. and phase 4 having 130.78 mean and £ 24.47 S.D. In time period of 16 weeks total
0.66% (131.65 to 130.78 mg/dl) TG level was reduced in control group. Up to phase 2 2.01%
(131.65 to 129.00 mg/dl) reduction was reported, followed by again reduction of 0.20%
(129.00 to 128.47) in phase 3. Then a rise of 1.58% (128.74 to 130.78) in the TG level was
noted down. All these figures clearly explained in fig 11
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Figure 11: Mean Level of TG with S.D. in the form of error bars in all four phases in subjects
of group |

In group Il means + S.D. values from phase 1 to phase 4 were 201.81 + 22.62, 199.22 +
53.77, 180.00 £ 20.72 and 167.08 + 17.44. Total 17.21% TG level was reduced in this group
by diet modifications and exercise. In phase 2 1.28% (201.81 to 199.22 mg/dl), in phase 3
9.64% (199.22 to 180.00 mg/dl) and in phase 3 7.18% (180.00 to 167.08 mg/dl) reduction

was reported as mentioned in figure 12

20



Impact of lifestyle modification and medication on reducing risk of CVD

300.00

250.00 T

200.00

150.00

100.00

50.00

0.00
Phase 1 Phase 2 Phase 3 Phase 4

Figure 12: Mean Level of TG with S.D. in the form of error bars in all four phases in subjects
of group 1l

Group 11 also shown 19.21% (244.82 to 197.78 mg/dl) overall reduction with 244.82 +
64.07, 235.83 + 52.99, 217.87 £ 50.59 and 197.78 £ 46.59 mean = S.D. values in phase 1 to
phase 4. Reduction was 3.67% (244.82 to 235.83 mg/dl) in phase 1 which was then increased
up to 7.61% (235.83 to 217.87 mg/dl) in phase 3 and then again continuously increased up to
9.22% (217.87 to 197.78 mg/dl) in phase 4 (figure 13) under the influence of medicine, diet

modification and exercise.
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Figure 13: Mean Level of TG with S.D. in the form of error bars in all four phases in subjects
of group I
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Reduction in the level of TG is very less in control group than all other groups. Second and
third group shows more reduction in TG level than control group, which means second group
having much more reduction than control but less than group Il1. If we compare second group
with third group then second group is lacking behind. In second group reduction was 17.21%
whereas in third group it’s 19.21% (figurel4). The only extra thing which third group is
taking is medication, which means medication along with diet modification and daily
exercise has much more positive impact on cholesterol level. As it’s clearly shown in figure
14

Group | Group Il Group Il
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Figure 14: Total overall percentage of reduction in the level of TG in different groups

Following line graph in figure 15 shows overall changes in triglyceride level in subjects of all
three groups. As group 1 (control) showing a straight line which means there is not more
changes in the level of triglyceride whereas line of group Il and group 11l showing great fall
in the level of TG. Reduction is little bit more in group Il than in group Il which means
medication along with lifestyle modification have more capability to reduce triglyceride level

than life style modification alone.
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Figure 15: Pattern of change in the level of TG in 16 weeks in all three different groups

5.3IMPACT ON LDL-C LEVEL

LDL is a low density lipoprotein having high content of lipids and less content of protein.

Level of LDL-C was also measured in all subjects.

The mean + S.D. of LDL-C level for all four phases in group | was 177.53 + 17.26, 177.92
+17.49, 177.03 £ 13.22, and 178.21 + 15.76. If we talk about overall impact of 16 weeks on
control group then a rise of 0.38% (177.53 to 178.21mg/dl) was found. In second phase LDL-
C level rises by 0.21% (177.53 to 177.92 mg/dl), and then all fall of 0.50 % (177.92 to 1770.3
mg/dl) was reported in phase 3. Then an increase of 0.10 % (177.03 to 178.21 mg/dl) was

reported in level of LDL-C in phase 4 as shown in figure 16

23



Impact of lifestyle modification and medication on reducing risk of CVD

250.00

200.00

150.00

100.00

50.00

0.00
Phase 1 Phase 2 Phase 3 Phase 4

Figure 16: Mean Level of LDL-C with S.D. in the form of error bars in all four phases in
subjects of group |

In group Il a fall of 17.13% (129.86 to 107.61 mg/dl) was found. Mean + S.D. value of LDL-
C level in phase 1 to phase 4 was 129.86 + 17.91, 122.22 + 16.02, 113.33 + 16.58 and 107.61
+ 15.70. Initially reduction in the level of LDL-C was 5.88% (129.86 to 122.22 mg/dl) in
phase 2. In phase 3 and phase 4 reductions in LDL-C was 7.27% (122.22 to 113.33 mg/dl)
and 5.05% (113.33 to 107.61 mg/dl) (figure 17).
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Figure 17: Mean Level of LDL-C with S.D. in the form of error bars in all four phases in
subjects of group 11
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In group Il highest reduction of 24.82% (143.04 to 107.54 mg/dl) was reported, which
(reduction) increased step by step from start to end as in phase 2 reduction in LDL-C level
was 7.35% (143.04 to 132.52 mg/dl) which is then in phase 3 it’s 9.88% (132.52 to 119.43
mg/dl) and in last phase 4 it was 9.96% (119.43 to 107.54 mg/dl). The mean and S.D. value
in phase 1 is 143.04 £ 35.84, in phase 2 it’s 132.52 + 32.24, in phase 3 value is 119.43 £
29.13 and in phase 4 it’s 107.54 + 28.58 mg/dl as presented in figure 18.

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
Phase 1 Phase 2 Phase 3 Phase 4

Figure 18: Mean Level of LDL-C with S.D. in the form of error bars in all four phases in
subjects of group 11

In group | a rise of 0.38% in the level of LDL-C was reported which is not having any
significant importance due to slight change. In group Il reduction in LDL-C level was
reported which is 17.13%, this shows that life style modification including changes in diet
and daily exercise have significant impact on LDL-C reduction. But reduction in group 11
(24.82%) is more than group Il (figure 19). It clearly indicates addition of medicine along

with lifestyle modification speed up the rate of LDL-C level reduction.
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Figure 19: Total overall percentage of reduction in the level of LDL-C in different groups

From graph of figure 20 it’s clear that change in LDL-C level is not significant as line is
almost going straight. In group Il and group Il reduction is high as decline in the lines of
graph is very sharp. Decline is high in group Il than in group I, it means reduction in group
Il is more than group Il, means medication along with lifestyle modification have more

capability to reduce LDL-C level than life style modification alone.
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Figure 20: Pattern of change in the level of LDL-C in 16 weeks in all three different groups
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5.4IMPACT ON THE LEVEL OF VLDL-C

VLDL-C is a lipoprotein having very low concentration of protein and high amount of lipids
in it. VLDL-C estimated in all subjects of three different groups.

In group | at the end of 16 weeks no change was reported in the level of LDL-C. Initially its
level was reduced by 1.63 % (26.30 to 25.87 mg/dl) in phase 2 and then 0.50 (25.87 to 25.74
mg/dl) in phase 3. Then a rise of 2.17% (25.74 to 26.30 mg/dl) observed at the end in phase
4. This makes overall change 0%. If we talk about mean + S.D. values of all phases then it
was 26.30 £ 4.81 in phase 1, 25.87 £ 5.38 in phase 2, 25.74 + 4.69 in phase 3 and 26.30+ 4.68
in phase 4 (figure 21).
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Figure 21: Mean Level of VLDL-C with S.D. in the form of error bars in all four phases in
subjects of group |

Group Il shown 16.95% (40.47 to 33.61 mg/dl) decrease in the level of VLDL-C in 16 weeks
just under the influence of life style modifications. Overall mean + S.D. of all phases was
40.47 £4.63 in phase 1, 38.33 £+ 4.52 in phase 2, 36.22 + 4.27 in phase 3 and 33.61% 3.59 in
phase 4. Initially decrease in the level of VLDL-C was 5.29% (40.47 to 38.33 mg/dl) in phase
1. This reduction was then increases continuously in phase 2 and phase 3 by 5.50% (38.33 to
36.22 mg/dl) and 7.21% (36.22 to 33.61 mg/dl) (figure 22).
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Figure 22: Mean Level of VLDL-C with S.D. in the form of error bars in all four phases in
subjects of group Il

Group Il having 21.87% (50.65 to 39.57 mg/dl) decrease in the level of VLDL-C. This
reduction was 6.73% (50.65 to 47.24 mg/dl) initially in phase 2, then 6.22% (47.24 to 44.30
mg/dl) in phase 3 and then heavy reduction of 10.68% (44.30 to 39.57 mg/dl) was reported in
fourth phase. The mean + S.D. value of all phases in this group was 50.65 + 11.55 in phase 1,
47.24 £ 10.67 in phase 2, 44.30 + 11.14 in group 3 and 39.57 £ 9.35 in phase 4 as represented
in figure 23
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Figure 23: Mean Level of VLDL-C with S.D. in the form of error bars in all four phases in
subjects of group 11
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If we talk about all three groups then in group | change in the level of VLDL-C was 0%,
whereas in group Il due to life style modifications 16.95% VLDL-C was reduced. If we see
the reduction in group 11, it was 21.87% (figure 24). It means if we add medicine along with

life style modification then it can increase the rate of VLDL-C reduction.
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Figure 24: Total overall percentage of reduction in the level of VLDL-C in different groups

In graph given below it’s clearly visible that group I there is no change in the level of VLDL-
C level, whereas line which is showing data of group Il and group Il is going downward
which is representing fall in the level of VLDL-C. Fall in VLDL-C level is slightly more in
group 11l than group II. It means medication along with life style modification has better
result than life style modification alone but the reduction we found in life style modification

alone is also acceptable.
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Figure 25: Pattern of change in the level of VLDL-C in 16 weeks in all three different groups
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5.5IMPACT ON LEVEL OF HDL-C

HDL-C is only cholesterol which is also known as good cholesterol because it reduces risk of

heart diseases.

In group | HDL-C raised by 2.75 % (61.87 to 63.57 mg/dl) in time period of 16 weeks. In
phase 2 HDL-C level increased by 2.66% (61.87 to 63.25 mg/dl). In phase 3 increase in
HDL-C level was 0.20% (63.52 to 63.65 mg/dl)) and in phase 4 HDL-C was reduced by
0.13% (63.65 to 63.57 mg/dl). Overall mean £ S.D. value in phase 1 was 61.87 £ 8.00, in
phase 2 63.52 + 6.51, in phase 3 63.65 + 5.80 and in phase 4 it was 63.57 + 5.49 mg/dl as

presented in figure 26
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Figure 26: Mean Level of HDL-C with S.D. in the form of error bars in all four phases in
subjects of group |

In group 11 HDL-C level was raised by 0.82% (68.22 to 68.78 mg/dl) which is very less than
control group. This is quite different result we obtained from this group. HDL-C level raised
by 0.98% (68.22 to 68.89 mg/dl) in phase 2 and 0.07% (68.89 to 68.94 mg/dl) in phase 4, but
afterward reduction of 0.23% (68.94 to 68.78) found in phase 4. Mean = S.D. value from
phase 1 to phase 4 was 68.22 + 6.99, 68.89 + 5.81, 68.94 + 4.34, and 68.78 + 4.11 as shown
in figure 27
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Figure 27: Mean Level of HDL-C with S.D. in the form of error bars in all four phases in
subjects of group 11

Group 111 shown significant increase of 18.70% (54.28 to 64.43 mg/dl) in HDL-C level,
which is having significant importance. Mean £ S.D. of data in phase 1 was 54.28 £ 9.21, in
phase 2, 3 and 4 was 57.41 £+ 7.88, 61.50 + 7.32, and 64.43 £ 6.55 mg/dl. In phase 2 HDL-C
level raised up to 5.77% (54.28 to 57.41 mg/dl), which is again increased in phase 3 by
7.12% (57.41 to 61.50 mg/dl). In phase4 4.76% (61.50 to 64.13 mg/dl) HDL-C was raised as
in figure 28.
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Figure 28: Mean Level of HDL-C with S.D. in the form of error bars in all four phases in
subjects of group Il
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Increase in HDL-C was 2.75% in group |, 0.82% in group Il and 18.7% in group Ill. This
data means life style modification not having significant impact on HDL-C level as there is
not any significant raised values was obtained from group Il, but medication shown its full
impact on level of HDL-C as HDL-C level raised by 18.7% in group Il which is highly

significant.
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Figure 29: Total overall percentage of reduction in the level of HDL-C in different groups

As it’s clearly visible in following graph (figure 30) blue line which is presenting group | is
slightly going up it means little rise was found in group 1. Red line presenting group Il is
almost straight with a negligible increase in the level of HDL-C. This shows failure of life
style modification in increasing level of HDL-C. Green line of group Il is going upward

showing incise in the level of HDL-C. It means medication increases level of HDL-C.
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Figure 30: Pattern of change in the level of HDL-C in 16 weeks in all three different groups

5.6IMPACT ON LEVEL OF CHOLESTEROL: HDL-C RATIO
Cholesterol: HDL-C ratio was estimated in all three groups to determine risk of heart attack.

Group | Shows 3.87% (3.10 to 2.98 mg/dl) decrease in the Cholesterol: HDL-C ratio. This
ration reduced in phase 2 by 2.90 % (3.10 to 3.01 mg/dl) and 4.19% (3.01 to 2.97 mg/dl) in
phase 3. Then cholesterol: HDL-C ratio raised in phase 4 by 0.34% (2.97 to 2.98 mg/dl).
Mean £ S.D. from phase 1 to phase 4 was 3.10 £ 0.51, 3.01 + 0.42, 2.97 + 0.30, and 2.98 +
0.36 mg/dl.
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Figure 31: Mean Level of cholesterol: HDL-C ratio with S.D. in the form of error bars in all
four phases in subjects of group |

In group 11 Cholesterol: HDL-C ratio was decreased up to 11.88% in 16 week time period by
life style changes. In phase 2 this reduction was 3.77% (3.45 to 3.32 mg/dl), in phase 3 4.81%
(3.32 to 3.16 mg/dl), and in phase 4 it was 3.80% (3.16 to 3.04 mg/dl). Mean £ S.D. values in
all 4 phases was 3.45 + 0.35, 3.32 + 0.24, 3.16 + 0.28 and 3.04 + 0.27 mg/dl (figure 32).

4.00

3.50 -[ T

3.00

2.50

2.00

1.50

1.00

0.50

0.00 . T )

Phase 1 Phase 2 Phase 3 Phase 4

Figure 32: Mean Level of cholesterol: HDL-C ratio with S.D. in the form of error bars in all
four phases in subjects of group Il

34



Impact of lifestyle modification and medication on reducing risk of CVD

Group Il shows more reduction than group Il. Cholesterol: HDL-C level was reduced by
30.44% 94.73 to 3.29 mg/dl) after 16 week medication and life style modification. This
reduction from phase 2 to phase 4 was 11.63 % (4.73 to 4.18 mg/dl), 11.72 % (4.18 to 3.69
mg/dl), and 10.84 % (3.69 to 3.29 mg/dl). Overall mean + S.D. of data of phase 1, 2, 3 and 4
(figure 33) was 4.73 + 1.04, 4.18 + 0.75, 3.69 £ 0.59, and 3.29 + 0.49 mg/dl.
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Figure 33: Mean Level of cholesterol: HDL-C ratio with S.D. in the form of error bars in all
four phases in subjects of group I11

If we consider about overall change in cholesterol: HDL-C ration in all three groups then
group Il shows more reduction 30.44% than all other two groups, followed by group Il
11.88%, and group | shows least reduction of 3.87%. It shows life style modification is a
more important factor in reduction cholesterol: HDL-C ration. This reduction was increased
more than two times just with addition of medication in group Il along with life style

changes.
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Figure 34: Total overall percentage of reduction in the level of cholesterol: HDL-C ratio in
different groups

Following graph showing overall changes in the level of cholesterol: HDL-C ratio. Blue line
represent group | which is almost straight horizontally because of little change in levels. Red
and green lines going downward due to decrease in level of cholesterol: HDL-C ratio. Group
111 showing more reduction than group Il which prove impact of medication along with life

style modification.
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Figure 35: Pattern of change in the level of cholesterol: HDL-C ratio in 16 weeks in all three
different groups
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CHAPTER 6
SUMMARY AND CONCLUSION

Reduction in the level of cholesterol is very less in control group than all other groups.
Second group showing more reduction in the level of cholesterol than control group which
means, diet modification and daily exercise has great impact on cholesterol level in body. If
we compare second group with third group then second group is lacking behind. In second
group reduction was 11.74% whereas in third group it’s 14.7%. The only extra thing which
third group is taking is medication, which means medication along with diet modification and
daily exercise has much more positive impact on cholesterol level than life style modification

alone.

Similar kind of result found in triglyceride level also. Reduction in the level of TG is very
less in control group than all other groups. In second group reduction was 17.21% whereas in
third group it’s 19.21%. it means medication along with diet modification and daily exercise

has much more positive impact on triglyceride level.

In group | a rise of 0.38% in the level of LDL-C was reported which is not having any
significant importance due to slight change. In group Il reduction in LDL-C level was
reported which is 17.13%, this shows that life style modification including changes in diet
and daily exercise have significant impact on LDL-C reduction. But reduction in group Il is
more than group Il it clearly indicates addition of medicine along with lifestyle modification

speed up the rate of LDL-C level.

If we talk about all three groups then in group | change in the level of VLDL-C was 0%,
whereas in group Il due to life style modifications 16.95% VLDL-C was reduced. If we see
the reduction in group 11, it was 21.87%. it means if we add medicine along with life style

modification then it can increase the rate of VLDL-C reduction.

Increase in HDL-C was 2.75% in group I, 0.82% in group Il and 18.7% in group Ill. This
data means life style modification not having significant impact on HDL-C level as there is
not any significant raised values was obtained from group Il, but medication shown its full
impact on level of HDL-C as HDL-C level raised by 18.7% in group Il which is highly

significant.
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If we consider about overall change in cholesterol: HDL-C ration in all three groups then
group Il shows more reduction 30.44% than all other two groups, followed by group I
11.88%, and group | shows least reduction of 3.87%. It shows life style modification is a
more important factor in reduction cholesterol: HDL-C ration. This reduction was increased
more than two times just with addition of medication in group Il along with life style

changes.

Data was also compared gender wise to find out difference in male and female subjects, but
no significant difference was found. Only minor difference was reported in all three group

which is not significant clinically.

From this study it’s clear that life style modification shown its impact on reduction level of
cholesterol, triglyceride, LDL-C and VLDL-C, but it fail to increase level of HDL-C. On
addition of medicine along with life style modification the reduction in the level of
cholesterol, triglyceride, LDL-C and VLDL-C increased sharply and it also increases level of
HDL-C.

So if a person improves his/her lifestyle they can reduce the risk of CVD.
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