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THE EFFECT OF DIETARY ADVICE ON
NUTRIENT INTAKE FOR THE PREVENTION
OF MYOCARDIAL INFARCTION

ABSTRACT

Myocardial infarction is the second major cause of death in our country.
High cholesterol level is common among the myocardial infarct patients.
Modification of dietary habits plays a pivotal role in the therapy for all
types of hypcrlipidemia. The objectives of the study were to estimate the
change of total, low-density lipoprotein (LDL) and high-density lipoprotein
(I1DL) cholesterols, triglycerides and glucose levels of myocardial infarct

palicms aflcr ihree monlhs dietary intervention.

The study was carried out between 1st October 1993 and 30th December
1995. Among the 300 myocardial infarct patients interviewed, 60 patients
successfully completed iheir third visits. The age range of our subjects
were between 40-60 years. The subjects were grouped into study and
control groups. Their height, weight, body mass index and blood pressure
were measured and biochemical analysis of tlie blood samples were done.
Patients history and normal food habits were taken by 24 hours recall
nielhod. Study group received a diet sheet wiih advice to increase fiber

intake {mainly soluble fiber) and. control group received none except the

Xl
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advice given by the cardiologist. After 1 and 3 months interval, blood

Mpids were estimated by standard method.

Mean age of the study and control groups were 50.43+x5.90 and
49.73 + 6.40 years, respectively. Eighty-three percent of the subjects were
male. Most of our subjects had higher educational background, and half of
Lheni were business people, 43.3% were overweight, 61.7% were
hypertensive and 46.7% were smokers. All of our subjects were

hyperlipidemic.

After intervention, both the groups were found to have reduced total
cholesterol. LDL-cholesterol and triglyceride significantly. Study group
reduccd 14.5% (P=<0.001), 16.3% (P=<0.001) and 29%
(P= <0.001), respectively. HDL-cholesterol increased 8.6% (P=<0.05)
in the study group. The total cholesterol to HDL-cholesterol ratio
dccrcased in study group significantly 20.6% (P= <0.001). There was
significant weight reduction in study group (P= <0.001). The increment

of fiber intake by study group was 13+2.2 g (83.9%).

The dietary advice reduces the serum lipids risk of myocardial infarct

subjects.

XN
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CHAPTER ONE
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INTRODUCTION

Coronary heart disease (CHD) is tile commonest form of heart disease and
the single most important cause of premature death in the developed and
developing countries. Throughout the world about 12 million people die
from myocardial ischemia (MIl) each year. With the improvement of
socioeconomic status, urbanization and changes of dietary habits and
lifestyle, the incidence of ischemic heart disease (IHD) is also increasing in
the developing countries, including Bangladeshi Regarding the affected
persons, a concrete data in our country is not available. But from some
cpidcmiological studies, it has been seen that trend of CHD amongst our
population is increasing. Presently there are 2 million CHD patients in
Bangladesh (survey report 1994-95). Myocardial infarction is the leading
causc of death and the most frequent cause of early invalidism. It affects
middle-aged persons and one-fourth of them die within 24 hours. Those
who have survived an attack, more than 80% live for a further year, about
75% for 5 years, 50% for 10 years and 25% for 20 years®. So, MI is
becoming a serious public health problem in Bangladesh. The way out for

surviving MI patients are lifelong adherence to drugs and diet.

The association between the incidence of coronary artery disease (CAD)
and total plasma cholesterol is well established™. The low-density

lipoprotein (LDL) subfraction is mainly incriininated for the development
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of myocardial infarclion in this relation. While values of high-density
lipoprotein (MDL) are inversely related®” There is another strongest
delcrniinanl of CUD risk is the LDL-HDL ratio™ It is essential to keep
LDL.-cholcsterol down and to raise HDL-choleslerol as much as possible.
Low level of IIDL-cholesterol is associated with a high risk of CHD”. The
Framingham heart study suggests to pay close attention to the ratio of the
loial cholesicrol lo the IIDL-choleslerol®’. Leiden Intervention Trial has
confirmed the importance of this total cholesterol/HDL-cholesterol ratio**.

Triglycerides are also powerful risk factors for CHD'-.

Results from cross-cultural and experimental studies suggest that diet plays
an important role in the etiology of Earlier research in the
development of the classic diet-heart hypothesis focused on the effect of
salurated and polyunsaturated fal and cholesterol intake on serum total
cholesterol levels*"*. The diet-heart hypothesis has depended primarily on
the role of dietary lipids in the development of atherosclerosis, and various
suhsecjuent studies have supported this hypothesis. The Ireland-Boston
dicl-heari study found an association between dietary lipids and the risk of
CI1D'\ Geographical studies have shown that consumption of saturated
I'aKy acids is a majoi' correlate of serum cholesterol level and CHD™**.
I'hese observations have been rcinforced by the strong relations between
dielai'y lipid and serum cholesterol levels seen in metabolic-ward

sludies**'\ In addition, intervention trials on the effect of dietary change
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oil CUD have suggested tliat altering the fatty acid composition of the diet
may lower the risk that CMD will subsequently develop®\ Morris et al?”
reporied an inverse association between ihe ratio of polyunsaturated to
saturated fatly acids and the risk of CHD. Studies in Puertorico® and
Hawaii’® have I'cported pt)silive associations between the pei‘ccntage of

calories accounted for by saturated fally acids and MI and death from

cl.

I''owell and Burkitt"™*" suggested that fiber may also play an important
independent role in the prevention of cardiovascular disease (CVD).
Previus prospective studies suggesting that dietary fiber may reduce the
risk of Several studies have reported inverse association of

the intake of starch or complex carbohydrates with the risk of death from

("1 11)J2.::7,27.28

Morris et al}® have also reported an inverse association of fiber intake
with the risk of such deaths. The healtii professionals study™-" found that
MI risk was reduced by 30% for each 10 g increase in cereal fiber intake
per day. A prospective study of a community of retired people in
Calilornia lound that a high intake of fiber gave a strong protection against
the disease-"~. l.ikewise, the Ireland-Boston diet-heart study showed that
intake of fiber had an independent effect on mortality from CHD with
relative risks around 0.6 for the upper third of intake'r. Garmenzi et

lound that the risk of acute myocardial infarction (AMI) was directly
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associated with frequency of consumption of meal, ham, salami, butter and
total fat added to food, and coffee. Significant inverse relations were

observed for fish, carrot, green vegetables and fresh fruits.

Current dietary recommendations to decrease CHD risk in the general
population inclined reduction of total fat intake to less than 30% of
energy™*.  The available evidence suggests that saturated fatty acids
(specifically lauric, myristic and palmitic acids)™ are the major factors that
cause an increase in plasma cholesterol, particularly LDL-cholesterol”
carbohydrate and monounsaturated fatty acids lower plasma cholesterol
wlien ihey replace saturated fatty acids. Polyunsaturated fatty acids of
18-C chain length have a greater cholesterol-lowering effect than can be
accounted for by replacement of saturated fatty acids™. Trowell
hypothesized that dietary fiber protects against hyperlipoidemia and

Rimm et alP suggested that diets high in fiber, especially from cereal
sources, significantly reduce the risk of CHD. Results from the
prospective Rancho Bernardo™" study of 859 men and women, also suggest
that fiber intake reduces CHD. Evidence from experimental studies
suggest that fiber (mainly soluble) may reduce risk of CHD through
cholesterol reduction from increased bile acids excretion and decreased
hepatic synthesis of cholesteroP™-A". A prospective study among 337

middle-aged men in London found that high intake of dietary fiber from

cereals was associated with a low risk of CHD.
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Albrink et al}'* found that very-high-carbohydrate low-fiber diet caused a
prompt rise in fasting plasma triglyceride concentration. By calculating
normal food habit of our subjects, we found that more than 65% of their
calories come from carbohydrate and hypertriglyceridemia is an
undesirable side-effect of low-fat high-carbohydrate diets. Number of
studies found that prevalence of conventional risk factors, such as
smoking, hypertension and hypercholesterolemia are not higher in South
Asians than in other ethnic groups™"/ ", But high-triglyceride
conceniration, low concentrations of HDL-cholesterol, increased visceral
fat. and insulin resistance are more prevalent among South Asians, and
these factors have been proposed as reasons for the higher risk of

Qur pilot program, it was found that dietary advice
has an advantage over dietary supplementation on lowering serum lipids.
Hjermann et study also showed that informative advice can bring
about significant changes in serum lipid levels. And our present study is

based on this hypothesis.
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OBJECTIVES

Generiil

To study the effect of dietary advice about low-fat and high-fiber diet on

blood lipids of the myocardial infarct patients.

Specitic

1)

2)

3)

To estimate the change of total cholesterol, low-density lipoprotein,
high-densily lipoprotein, triglyceride and glucose levels of
myocardial infarct patients after one and three months interval

among study and control groups.

To observe the incidence of myocardial infarction in respect of age,

sex, education, occupation, nutritional status, hypertension and

smoking habits.

To observe the total cholesterol to high-density lipoprotein ratio

among myocardial infarct patients.
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HYPOTHESIS

Coronary heart disease (CHD) could, at least partly, be a nutritional

determinants. Diet is the primary treatment for elevated blood cholesterol

levels.

1) Consumption of saturated fatty acids is a major correlate of serum
cholesterol level and coronary heart disease, and altering the fatty

acid composition of the diet may lower the risk of CHD that may

subsequently develop.

2) Increased consumption of total dietary fiber may reduce risk of CHD

through reduction in cholesterol level.

3) Modification of dietary habits plays a pivotal role in the therapy for

all types of hyperlipidemia.

4) Dietary advice could translate scientific evidence into practice and
encourage the public to modify their eating habits to reduce their
serum cholesterol levels and other diet-related risk factors associated

with CHD.
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LITERATURE REVIEW

RISK FACTORS FOR CORONARY HEART DISEASE

A risk factor for coronary heart disease (CHD) has been defined as a trait
that increases the probability that some manifestation of cardiovascular
disease (CVD) will develop®. Coronary risk factors are both statistically

and causally related to CHD. Thus, identified CHD risk factors are: (a)
statistical correlates of CHD, (2) factors that cause CHD, and/or (3)

personal characteristics that predispose a person to CHD.

Coronary risk factors have been identified through evidence derived from
an enormous number of studies that used many different scientific
approaches. The research conducted involved studies of animal models,
epidemiological and observational studies, and clinical investigations.
Coronary risk factors are frequently classified into two groups:
well-established risk factors and "other” risk factors™"~. Well-established
risk factors are cigarette smoking, high blood cholesterol, high blood
pressure, and diabetes mellitus'*™. Other factors that may affect CHD risk

include physical inactivity, obesity, stress, and certain drugs'~'~.

Coronary risk factors can be classified as either unmodifiable or
modifiable. Unmodifiable risk factors include genetic predisposition

(family history), gender, hormoaal factors, and age. Modifiable risk
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factors include plasma lipids, blood pressure, weight, diabetes, cigarette
smoking, physical activity, stress, personality type, and oral contraceptive

use.

UNMODIFIABLE RISK FACTORS
Family history and genetic predisposition

The risk of CVD is two to five times higher in people with familial

hypeiiipoidemia and a family history of premature CHD than in people

without such family histories™*.

The presence of CHD in grandfathers was correlated to the grandchildren’s

plasma total cholesterol, LDL-cholesterol and HDL-cholesterol levels™.

Gender and hormonal factors

From the Framingham Study, it has been established that CHD develops in
men 60 years of age or younger at approximately twice the rate as that of
women. Postmenopausal women have a higher incidence of CHD than
premenopausal women of the same age. Women in their childbearing
years are at lower risk for CHD™”. This could be related to the influence
of female hormones on lipoprotein levels. Levels of HDL-cholesterol,
which is protective against CHD, and LDL-cholesterol, which is associated

with increased CHD risk, differ between men and women””"
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Age

For botli men and women, the incidence of CVD increases with advancing
age. In men, the highest incidence of clinical manifestations of CVD
occurs between the ages of 50 and 60. In women, the highest incidence of
CVD is between 60 and 70M. Correspondingly, rates of death due to

atherosclerosis increase with age™

MODIFIABLE RISK FACTORS

Plasma lipids

Epidemiological evidence has demonstrated that total serum cholesterol and
triglycerides, as well as their lipoprotein fractions, including
VLDL-cholesterol, LDL-cholesterol, and HDL-cholesterol, have both

positive and negative associations with the development of CVD, especially

atheroscierosis" "M

An elevated serum cholesterol is a major independent risk factor for
CHDA™™M  Some, in fact, believe that serum cholesterol is the single most
important risk factor in the development of CHD. Risk of CHD increases

steadily, particularly for plasma total-cholesterol levels greater than

200 mg/dl.

10
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Desirable plasma cholesterol levels have been defined by various groups.
According lo the American Heart Association in 1982, the ideal adult
plasma total-cholesterol level is 130 to 190 mg/dI™~.  The National
Cholesterol Education Program (NCEP) defines a desirable blood
cholesterol level as less than 200 mg/dl. A Dborderline-high blood

cholesterol is 200 to 240 mg/dl and a high blood cholesterol level is greater

than 240 mg/dP*.

The level of LDL-cholesterol is positively correlated with the serum
total-cholesterol level and CHD, and LDL is considered to be the most

atherogenic lipoprotein.

HDL-cholesterol appears to be protective against CHD, and evidence has

shown that for every 10 mg/dl increase in the HDL-cholesterol level there
is a 50% difference in HDL-cholesterol is inversely

associated with CHD incidence and mortality.

In the Framingham Study”, the incidence and mortality rates from CHD
were approximately twice as great in men with baseline HDL-cholesterol
levels under 40 mg/dl than in men with baseline HDL-cholesterol levels of
50 mg/dl or higher. Men with HDL-cholesterol levels between 40 and
49 mg/dl had an intermediate incidence of CHD. In the Framingham

Study, HDL-cholesterol was the most powerful single lipid indicator of

risk for CHD, at least in people older than 50.

11
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The ratios of LDL-cholesterol to HDL-cholesterol and total cholesterol to
HDL-cholesterol are used as predictors of CHD risk. Ratios of total
cholesterol to HDL cholesterol greater than 4.5 are considered to place a
person at high risk for CVD. An optimal total-cholesterol/

HDL-cholesterol ratio for low CVD risk is less than

The role of plasma triglycerides as a risk factor for CHD is controversial.
In an extensive review of the literature, Hully et al.** found a significant
association between triglyceride levels and CHD; however, plasma
triglycerides were not predictive of CHD when other risk factors were
accounted for™\. Based on the Framingham Study, it appears that
elevations in plasma triglyceride levels in the presence of a high
total-choleslerol to HDL-cholesterol ratio (>3.5) increases CHD risk.
Recent evidence suggests an inverse relationship between plasma
triglyceride levels and HDL-cholesterol levels; hence, people with low

plasma triglyceride levels and high HDL-cholesterol levels are at lower

risk of CHD<M,

Acquired factors that influence plasma total- and lipoprotein-cholesterol

levels include: (1) diet, (2) smoking and exercise, (3) hypertension, (4)

obesity, and (5) diabetesN*' MM,

12
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Diet

Diet is included in the category of modifiable risk factors because of its
effccls on primary CHD risk factors. Many epidemiological, animal,
human-migration, clinical, and hunian-pathology studies consistently

demonstrate a relationship between diet, plasma cholesterol, and CHD.

The positive relationships of saturated-fat intake and dietary cholesterol to
ClIID and mortality have been well documented. The Seven Countries
Study, a cross-population study that included men from Finland, the United
States, the Netherlands, Italy, Japan, Yugoslavia, and Greece, showed a
positive association between saturated-fat intake (expressed as percentage

of calories) and CHD™-"*,

The Western Electric Study found a positive relationship between serum
cholesterol levels and CHD deaths and the intake of both saturated fat and
choleslcroP”. Stamler and  Shekelle"™  reviewed clinical and
epidcmiological data relating dietary cholesterol to its effects on serum
cholesterol level. The authors concluded that dietary cholesterol is an
independent risk factor for CHD. Dietary cholesterol and saturated fat are
hypercholesterolemic in humans. Dietary fiber intake may protect from
coronary heart disease. Epidemiological studies™ found an inverse
coi relation between dietary fiber intake and CHD. Kushi et al}” found in
their prOvSpective epidemiologic study that death rate was high among those

who eat more saturated fat and cholesterol and less dietary fiber.

13
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Recent studies suggest an inverse association between the consumption of
both fish and omega-3 fatty acids and CHD. Kromhout™* also found an
inverse relationship between fish consumption and risk of CHD in the
Zutphen, Netherlands Study of 852 middle-aged men participating in the

Seven Countries Study.

Calorie intake (both total and expressed per kilogram of body weight) is
another variable shown to be inversely related to CHD (pei'haps because of

its obvious association with physical activity level). Those with a high

calorie intake had a lower risk of CHD’ "

Other dietary constituents (i.e. total fat, animal products, sources of
protein, alcohol, starch, coffee, and others) have been related to CHD.
Stamler reviewed the results of data from the United Nations Food and
Agricuhure Organization (FAO) and the World Health Organization

(WHO) and found that lipid-rich diets derived largely from animal products

were associated with high CHD mortality™".

Diabetes mellitus

Diabetes mellitus is a strong CVD risk factor. Both CVD morbidity and
mortality are increased in people witli both type | and type Il diabetes

mellitus. In fact, CVD is the leading cause of death in persons with type |

diabetes.

14
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People with diabetes have elevated plasma total-cholesterol and

LDL-cholesterol levels and low’ HDL-cholesterol levels, both of which are

major risk factors for

Physical factors

Numerous social and psychological factors, such as socioeconomic status,

social mobility, anxiety, and neuroticism, and their relationship to CHD

risk have been studied.

Some research indicates that suppressed hostility, excessive workload, job
responsibility, and job dissatisfaction may increase CHD risk-~~  More
recent evidence, however, has shown that those who react quickly to

various situations with anger and frustration are more prone to CHD"".

Smoking

Cigarette smoking is a major risk factor for CHD'*. Cigarette smoking
increases the risk of nonfatal myocardial infarction in young men®".
MDL-cholestei'ol is lower in smokers than in nonsmokers (43.5 versus 46.8
mg/dl, respectively). Smokers had a higher plasma total-cholesterol level
tilan nonsmokers (227 versus 217 mg/dl or approximately 5% difference).

LDL-cholesterol is also higher in smokers than in nonsniokers (153 versus

140 mg/dl, respectively)”'.

15
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Physical activity

Epidemiological studies during the past 30 years have provided strong
evidence that physical activity plays a protective role in the etiology of
CHD. Investigators from the Framingham Study found in a population of
1,909 men and 2,311 women that risk associated with a sedentary lifestyle
was modest compared with other, more powerful, risk factors studied
(such as cigareltc smoking, blood pressure, and serum cholesterol).
However, physical inactivity in combination with these risk factors led to

an overall greater CHD risk.

Tran el al.™ found that plasma total cholesterol and LDL-cholesterol, total
triglycerides, and the ratio of total cholesterol to HDL-cholesterol were
significantly decreased, and HDL-cholesterol was insignificantly increased
by exercise. Exercise is associated with both a reduction in the incidence
of CHD and favorable changes in plasma lipids and lipoproteins. In
addition, excrcisc has been shown to alTccl favorably other cardiovascular

risk factors such as blood pressure, weight, and cigarette-smoking habit.

Body weight and fat distribution

According to the National Institutes of Health Consensus Development

Conference™®, obesity has been defuied as "an excess of body fat frequently

16
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resulting in a signitlcanl impairment of health”. The most widely used
definition of obesity is body weight greater tiian 120% of desirable weight

for height. Obesity is an independent risk factor for CHD.

Nuniei'ous cross-sectional investigations have examined obesity and plasma
lipid relationships. In general, obesity is associated with a more
atherogenic lipoprotein profile. Assessed by relative weight or body mass
index, obesity was positively correlated with plasma total-cholesterol,

LDL-cholesterol, and triglyceride levels and negatively correlated with

IIDL-cholesteroi levelsh'AN*M

Hypcrleii.sion

With normal blood pressure currently defined as <140/<85 mmHg"»,
hypertension is a significant independent risk factor for The
Veterans Administration Cooperative Study Group on Antihypertension

Agents cleaily demonstrated positive benefit of controlling blood

pressure”™,

CORONARY RISK-FACTOR MODIFICATION

Evidence from numerous randomized clinical trials has shown that
cholesterol lowering, especially in men at high risk of CHD, reduces the

incidence ot CHD. In the studies reported, cholesterol lowering has been

17
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achieved by either diet or drug therapy. The Lipid Research Clinics
Coronary Primary Prevention Trial (LRC-CPPT) showed a 19% lower
incidence of CHD in  cholestyraniine/diet'treated men  versus
placebo/diet-treated group. Total plasma cholesterol and LDL-cholesterol
were 8% and 12% Ilower in the cholestyramine/diet-ireated group

compared with the placebo/diet-treated group™/~'"™

The magnitude of the reduction in CHD has been defined for people with
initial scrum cholesterol levels in the 250 to 300 mg/dl range. For each
1% reduction in the serum cholesterol level, a 2% reduction in the
incidence of CHD is expected”~". Therefore, a 10-15% reduction in the
scrum cholesterol level (a reduction that could be reasonably achieved by

ihc American population) should rcducc CUD risk by 20-30%.

Persons with other risk factors (such as cigarette smoking and
hypertension) will probably benefit the most from cholesterol lowering.
Both intervention and longitudinal studies have shown beneficial effects of
both raising HDL-cholestero! levels and even small elevations in
HDL-cholesterol levels. For every 1 mg/dl increment in baseline
IIDL-cholesterol, a 3.5 to 5.5% decrease in CHD was reported in the
LRC-CPPT. LRC Prevalence Study, and Framingham Study*.  Each

1 mg/dl increase in HDL-cholesterol from baseline was associated with a

4.4% reduction in CHD risk™\.

18
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Tlic Veterans Administration Cooperative Study Group on
Antihypertensive Agents clearly demonstrated the positive benefits of
controlling blood pressure®™ In middle-aged men with mean diastolic
levels of 115 to 129 mniHg, there was a 93% reduction in the rate of
nonfatal plus fatal complications of CHD. For those with a diastolic blood

pressure of 105 to 14 mmHg, the reduction was 69%.

Caslelli"" has noted that in most of the antihypertensive trials, the treated
group, in the short-term, has had a significant reduction in the incidence of
stroke. In many trials, there was a reduction in the incidence of a number

of CHD endpoints, even though the comparisons failed to reach statistical

significance.

As noted, cigarette-smoking cessation improves CHD risk status™*. Even
after one or more myocardial infarctions, cessation of cigarette smoking

improves the long-term prognosis of fatal and nonfatal CHD"A,

In summary, elevated plasma total-cholesterol and LDL-cholesterol levels
are major CHD risk factors. An elevated level of HDL-cholesterol is
protective against atherosclerosis. Modification of abnormal serum lipids
due to genetic or acquired factors can reduce the risk of as

can the management of hypertension.
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DIET AND CORONARY HEART DISEASE

Epidemiological, clinical and laboratory investigations have established
that diet piays a critical role in the prevention and treatment of coronary
heart disease (CHD). Early studies clarified the roles of dietary fat quality
and cholesterol on plasma lipid and lipoprotein levels. Recently, the role
of other dietary factors on CHD risk status has been addressed. Ongoing
investigations are studying the effects that diet and dietary factors have on
plasma lipoprotein  subfractions and composition, apolipoprotein
concentration, mechanistic actions, hemostasis, and thrombosis. The
effects of specific fatty acids and other dietary constituents on
atherosclerosis are being studied extensively. Results from these studies

are advancing our understanding of how diets can be most effectively

modified to prevent and treat CHD.

DIETARY FACTORS THAT AFFECT PLASMA LIPIDS

Fat quality - saturated fatty acids

Numerous epidemiological studies demonstrated a strong relationship
between saturated-fatty-acid intake and plasma total-cholesterol and

LDL-cholesterol levels as well as the incidence of CHD.
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Certain saturated fatty acids, such as lauric (Cj2.0), myristic (Cj*.q), and
palmitic (C,~.y), are hypercholesterolemic. A recent study by Bonanome
and Grundy™ indicates that stearic acid has no effect on plasma
total-cholesterol and LDL-cholesterol levels. Saturated fatty acids can also

be reduced by decreasing total fat intake.

Predictive equations have been developed by Keys et and Hegsted
et 10 determine the magnitude of change in plasma cholesterol in
response to changcs in ihe fatty-acid coniposition of the diet. Both
equations predict that the plasma cholesterol-raising effect of saturated fatty

acids is approximately twice the cholesterol-lowering effect of

polyunsaturated fatty acids (oinega-6).

Saturated fatty acids raise and omega-6 fatty acids lower LDL-cholesterol
levels. Most often, investigators have found that diet high in saturated
fatty acids (and cholesterol) raise HDL-cholesterol levels®. Diets high in

oinega-6 fatty acids often lower HDL-cholesterol levels"-""",

Fat quality - uiisaturated fatty acids

Chemistry of uiisaturated fatty acids: There are four different classes of
unsaturated fatty acids found in mammals: omega-3, omega-6, omega-7
and omega-9. The distinction among these classes is the position of double

bonds relative to the CH3end group.
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Oniega-6 fatty acids (polyunsaturated fatty acids): Traditionally, a diet
iligh in polyunsaturated fatty acids, especially omega-6 fatty acids, was
reconimcnded to reduce CHD risk. Omega-6 fatty acids elicit a direct
hypocholesterolemic effect™™™, In addition, omega-6 fatty acids replace
saturated fatty acids in the diet™. A diet high in fatty acids has a greater
lowering effect on plasma total cholesterol than does manipulation of
dietary ciiolesterol*”",  The hypocholesterolemic effects of the omega-6
fatty acids are the result of changes in VLDL-cholesterol and

LDL-cholesterol levels (and sometimes HDL-cholesterol levels)' ™.

There is no specific P/S (omega-6 fatty acids to saturated fatty acids) ratio
recommended. A very high P/S ratio does not provide additional

hypocholesterolemic benefits and may cause a decrease in HDL-cholesterol

levels@¥

Omega-3 fatty acids: There was not a great deal of interest in the effect
ol fish oils on plasma lipids until the 1970s, when epidemiological studies

suggested that marine lipids have a protective role against CHD.

in recent review, Harris*** summarized the effect of fish oil on plasma
lipids and lipoproteins. Studies have shown little effect of fish oil on the
plasma total-cholesterol level. Hypertriglyceridemic persons have even
experienced increases in LDL-cholesterol levels of 10 to 20% during
omega-3 fatty-acid supplementation. Some studies have also found that

HDL-cholesterol may increase (about-5to 10%) when fish oil is consumed.
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The mechanism by wliich fish oil affects plasma triglyceride levels is
primarily by inhibiting VLDL production“?. Omega-3 fatty acids are also
antithrombotic. There is some evidence that these effects are due to the

changes liiat oinega-3 fatty acids have on platelet and endothelial-cell

function.

Monoiinsatui-atcd fatty acids: Fifteen-year data from the Seven
Countries Study indicate that relationships between death rates and dietary
factors were positive for saturated fatty acids and negative for
monounsaturated fatty acids, and that death rates were not related to
omcga-6 fatty acids, protein, carbohydrate, and alcohol*®”. Death rates

were negatively related to the ratio of monounsaturated fatty acids to

saturated fatty acids.

Fat quantity

A reduction in total fat is recommended for the prevention and treatment of

CUD to facilitate reducing saturated fatty acids and calories, both of which

affect blood lipid levels. Diets lower in fat (and, likely, in calories) are

beneficial for long-term weight control™.

It is well accepted that fat quality has a more significant effect on the

plasma lipid response than fat quantity.
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Vcgctariaiiisiii

It is evident that tiie consumption of a vegetarian diet (wiiicii is typically
low in total fat, saturated fatty acids, and cliolesterol) is associated with a
favorable plasma lipoprotein profile’'®*”~. Furthermore, population studies
have shown that vegetarians have a reduced risk of CHD'*. In addition to
the reduction in plasma total-cholesterol and LDL-cholesterol levels,
vegetarianism has been associated with lower concentrations of

apolipoprotein A-1, B, and hi addition, LDL production rates

have been reported to be lower in vegetarians'”.

Carbohydrate

Since fat and carbohydrate (CIIO) are inversely related to the diet,

recommendations to lower total fat are also recommendations to increase

carbohydrate.

Interpopulation studies have established that high-carbohydrate diets are
associated with a lower risk of The consumption of a diet that
contains approximately 80% of calories as carbohydrate (i.e. a
very-high-carbohydrate and very-low-fat diet) is associated with low

plasma total-cholesterol, LDL-cholesterol, and HDL-cholesterol

levels"
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Protein

Dietary protein is tliought to be a minor risk factor for CHD. Residents of
the Uniiad States consume about 16% of their calories from protein.
Protein intake remains rather constant despite large changes in fat and
carbohydrate intake. Epidemiological studies have shown that

consumption of animal protein is positively correlated with CHD mortaHty,

wiiereas vegetable protein is negatively correlated*"®.

Dietary cholesterol

Dietary cliolestcrol has been shown to raise plasma total-cholesterol and
lipoprotein-cholesterol levels**~™” A It is half as potent as saturated fatty
acids in raising the plasma cholesterol level (S. Connor, University of

Oregon, personal communication). It has been recommended that intake

not exceed 300 mg/day

Fiber

Dietary fiber refers to nonstarch polysaccharides and lignin in the diet that
are not digested by the secretions of the human digestive tract. Fiber is
composed of cellulose, hemicellulose, mucilages, pectins, gums, waxes,
and lignin. Among the isolated sources of fiber, cellulose, some

hemicellulose. and lignin are generally considered to be water-insoluble
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molecules, while pectins, gums, mucilages, and mixed linkage betaglucans

are considered soluble sources of dietary fiber.

The hypotheses of Burkitt and Trowell'*" - that many diseases of
industrialized societies are associated with diets high in fat and low in fiber
- liave been the impetus for many studies designed to examine the
physiological effects of dietary fiber. Much of this research in the
heart-disease area has focused on the effect of dietary fiber on plasma lipid

levels.

It has become apparent that the different types of dietary fiber have varying
physiological effects and that this is especially true with respect to their
effect on plasma lipid levels. Differences in the effects of various fibers on
plasma lipid levels appear to be due to physiochemical properties, such as

water-holding capacity, ionic charge, gel-forming characteristics, and

solubility.

Insoluble dietary fiber sources are generally considered to be ineffective in
reducing serum lipid levels in humans. Cellulose has been reported to
have little or no effect on serum total-cholesterol and triglyceride levels
when added to the diets of normocholesterolemic subjects at a level of
15 d/day™'~-**'~,  Wheat bran, a source of insoluble dietary fiber, has been
used in many studies designed to examine the effect of fiber on various

blood lipids. These studies are difficult to interpret and compare due to
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differences in subjects' initial serum lipid profiles and to poorly defined
types and amounts of dietary fiber in the experimental diets. From some

studies il was found that wheat-bran reduced blood cholesterol and

triglyceride™”-

In contrast to the results found for insoluble-dietary-fiber sources, the
significant lowering of certain plasma lipids has been reported for soluble
or viscous fibers. The purified water-soluble fiber sources that have been
studied includes pectin, psyllium, guar, gum arabic, and locust bean gum.
Food sources of soluble fiber have also been examined for their potential

as hypocholesterolemic agents and include oatmeal, oat bran, barley, and

legumes.
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LIPOPROTEIN METABOLISM

There are five major classes of [lipoproteins: ciiyloinicrons,
very-low-density lipoproteins (VLDL), intermediate-density lipoproteins
(IDL). low-density lipoproteins (LDL) and liigh-density lipoproteins
(HDD. As is LDL. HDL is further subfractionated into small and large

particles. HDL2and HDL".

Lipoproteins have a hydrophobic core consisting of nonpolar lipids
(triglyceride and cholesterol esters) coated with surfactants (phospholipids
and uncsterified or free cholesterol) and proteins that are referred to as
apolipopwteins. The proportions of triglyceride, cholesterol,
phospholipid, and protein differ among the specific lipoprotein classes.
Chylomicrons and VLDL are triglyceride-rich lipoproteins, and LDL, the
major cholesterol-transport particle in plasma, carries 70% of the plasma

total cholesterol, HDL is a protein-rich particle; 50% of its mass is

protein.

Conceptually, there are three lipoprotein metabolic systems: exogenous fat

transpoit, endogenous fat transport, and reverse cholesterol transport.

Dietary triglycerides are package into chylomicrons in the intestine. They
enter the circulation through the thoracic duct and acquire apolipoproteins

C and E from HDL. During removal of triglyceride from the core of the
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chylomicron, some surface material (primarily phospholipids, cholesterol,
and apoiipoproteins) is transferred to HDL. Chylomicron remnants are
efficiently removed by the hepatic apolipoprotein E receptor, internalized

via endocytosis, and translocated to the lysosomes where the remnant lipid

and protein constituents are catabolized.

Endogenous fat transport refers to the synthesis and catabolism of VLDL
and LDL. VLDL is hydrolyzed to IDL lipoprotein lipase (LPL). Surface
material from IDL is transferred to HDL. Unesterified cholesterol is
csterified in HDL via the action of tiie enzyme lecithin-cholesterol
acyltransferase (LCAT). The esterified cholesterol is transferred back to
IDL leading to a cholesterol-ester enrichment of IDL. Some IDL is
cleai ed from plasma by hepatic LDL receptors that bind apolipoprotein E.
The remainder undergo rapid continued lipolysis probably by hepatic
triglyceride lipase, during which time all apoiipoproteins except B-lI0O are
transferred to other lipoproteins. The result is the formation of LDL with
apolipoprotein B-IOO on its surface. This form of apolipoprotein B is
rccognized by the hepatic and extrahepatic high-affmity LDL receptors.
Approximately 70% of LDL is removed from plasma via this mechanism,
principally by the liver. The remaining LDL is modified in plasma and
remove by scavenger receptors on macrophages and endothelial cells.
Plasma LDL levels are influenced by LDL receptor number, which, in
turn, is regulated by the cell's need for cholesterol. When the need is low,

cells make fewer receptors and remove LDL at a reduced rate. As a result

29



Dhaka University Institutional Repository

of ilicse cellular events, the rale with which LDL is removed from the
plasma decreases and there is a corresponding rise in plasma In
summary, the steady-state plasma LDL-cholesterol concentrations are
determined by four factors; (1) the rate of LDL production, (2) the rate of
receptor-dependent LDL clearance, (3) LDL receptor affinity, and (4) the
rale of receptor-independent LDL clearance. When LDL-choleslerol levels
increase because of some perturbation in the above scenario, there occurs a

series of events that lead to and cause atherosclerosis.

Arterial uptake of LDL appears to be mediated by a receptor-independent
meciianism. It has been proposed that in response to oxidative
modification, LDL are removed by macrophages via the acetyl-LDL or
scavenger-receptor pathway*". Other modifications in LDL (e.g. chemical
alteration, such as acetoacetyl LDL and malondialdehyde-conjugated LDL)
are recognized, and the modified LDL are removed by the acetyl-LDL
receptor or the scavenger receptor. A biological modification, cell-induced

oxidation of LDL, may be similar to chemically modified LDL"MA.

Oxidized LDL are highly cytotoxic'. It has been postulated that oxidized
LDL could cause functional changes in endothelial cells that favor
I'atty-streak formation (by causing penetration of circulating monocytes into
endothelial cells or movement of LDL into the subendothelial space).
Steinberg and colleagues' speculated that the loss of endothelial cells may

not be an initiating factor in the development of atherosclerosis. Rather,
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injury to the arterial wall may occur after liie lipid-laden macrophages
become nonrunctionai or die, and release cytotoxic, oxidized LDL, which

could cause the loss of endothelial cells overlying the fatty streak.

HDL transport approximately 25% of circulating cholesterol. HDL
functions In reverse cholesterol transport. This system provides a
mechanism by which cholesterol in peripheral tissues can be excreted.
Nascent HDL, produced in the liver and intestine, accepts unesterified
cholesterol from extrahepatic cells. The free cholesterol is esterified via
the enzyme LCAT, using apoHpoprotein A-i as a cofactor, and moves to
the core of HDL. The accumulation of cholesterol esters by nascent HDL
leads to the formation of HDL”, the predominant form of circulating HDL.
Continued uptake of the cholesterol by HDL3 leads to the production of
HDLi_”, Through a series of exchange reactions, VLDL triglycerides are
transferred to HDLZ2, and, concurrently, MDL2, cholesterol esters are
translocated to VLDL. The resultant triglyceride-rich cholesterol-depleted
HDL,," is further catabolized back to HDL” by hepatic triglyceride lipase.

HDL” is negatively associated with CHD risk, whereas HDL” seems to be

unrelated.

Factors ai'fcctiiig plasma lipids and lipoproteins

a) Age: Increases plasma total-cholesterol levels, increases

LDL-cholesterol levels.
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Gender:Premenopausal women have higher HDL-cholesterol

levels and lower LDL-cholesterol levels.

Did:Saturated tatiy acids and cholesterol increase plasma

total-cholesierol levels and increased LDL-cholesterol levels.

Monounsaturated and omega-6 fatty acids decrease plasma

total-cholesterol levels and decreased LDL-cholesterol levels.

Soluble fiber decreases plasma total-cholesterol levels, decreases

LDL-cholesterol levels, and decreases plasma triglyceride levels.

Obesity: Increases plasma total-cliolesterol levels, increases

LDL-cholesterol levels, increases triglyceride levels, and decreases

HDL-cholesterol levels.

Diabetes: Increases plasma total-cholesterol levels, increases

LDL-cholesterol levels, increases triglyceride levels, and decreases

HDL-cholesterol levels.
Smoking: Decreases HDL-cholesterol levels.

Aiitihypcrtensive drugs: May increase plasma total-cholesterol

levels, increase LDL-cholesterol levels, increase plasma triglyceride

levels, and decreased HDL-cholesterol levels.
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Exogenous hormones:

Exercise: Increases

LDL-cholesierol levels.

May decreased HDL-cholestero] levels.

HDL-cholesterol levels and decreases
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HIDDEN RISK FACTORS AND
MYOCARDIAL INFARCTION

Our knowledge whatsoever it may be give us limited access to the
innuiiierable problems faced by mankind everyday. Among the manifold
misl'orlunes lliat befall humanity in the form of the disastrous disorder,
sudden CHD like myocardial infarction is one of the severest. Sudden
death occur to persons without having any previous history of chest pain,
angina or elevated lipid profile. Hidden risk factors may be considered

also in the light of the admitted myocardial infarction patients in the
hospital almost half of whom have no previous evidences of CHD,

previous irregularity in his lifestyle or plasina biochemical risk factors or

previous history of chest pain.

Dr. Daniel Rader. Director of the University of Pennsylvania Preventive
Cardiology Program, says that testing for hidden risks is 'most important
for people with an aminos family history of at least one-tiiird of the
populalion'. 'That means, a heart attack or chest pain in a male relative by
age 60 or a female relative by age 70, including grandparents, aunts and

uncles'. Researchers throughout the world have identified a few more risk

factors of CHD. These are:

- I-p(a)

1 lomocysteine
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Fihrinogen
Calcium deposit
Leg blockages

C-reaciive protein

La(a)

Until now, we are concerned of LDL-cholesterol most responsible for

clogging of coronary artery with its higher blood serum level.

Recently I'esearchers from various parts of the world have begun to
identify a new member of LDL family known as Lp(a). This carries an
additional risk of myocardial infarction. A Framingham Study on women
showed that higher the level of Lp(a), double the risk of CHD. A study at
Tufts University Cardiac Center and New England Medical Center
Hospital on admitted patients with premature coronary artery disease
observed that 19% of the cohort had elevated level of Lp(a). Higher level

Lp(a) is considered above 20. B vitamin, Niacin, can dramatically lower

this level.

Homocysteine

A higher homocysteine level is considered above 14 and may be

responsible for more than 15% of total number of CHD. About three
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decades before McCuUy thought tliat persons with high serum level of
lioniocysteine may have a high risk of CHD. A major study at Harvard
and Brigham on 15,000 persons were furnished. Only 271 from them
suffered from CHD. But 570 of the men with the highest homocysteine
had a three-fold greater risk of having an attack. But good news followed.
B vitamin folic acid. B-6 and B-12 corrects the higher blood level of

hoinocysteinc.

Fibrinogen

It has also been found by the researchers and scientists that with a
fibi'inogen level in the upper third have an 84 percent increased risk of

IHD over those in the lower third of the blood serum level of fibrinogen.

Cnlciuni deposit

Dr. Bruce Brundage, a cardiologist at Bend Memorial Clinic in Oregon,
says, 'A lot of calcium in a patient’s arteries, that person was at increased
risk of having dangerous obstructions’. CAT scanner can take an X-ray hi
between heart beats and calcification of the artery may be observed.

Scanner can spot calcium blockage long before an angiogram.
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Leg blockers

Detection of blockages of leg arteries may be considered as a sign of
blockage in the coronary artery. Half of the patients of leg blockage have
intermittent claudication. We can have information by taking a blood
pressure reading at ankle which is divided by arm reading. Any number
equal to or below is a danger sign. Those with an anile/arm index of 0.8

or less are five times likelier to die of cardiovascular disease than people

with higher index.

C-reactive protein

A substance considered responsible for innanimation of blood vessel walls.
Researchers say that inflammation, possibly contributes to the clogging of

the arteries. It raises the prospect of treating heart disease with antibiotic

and vaccines.
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RESULTS FROM OUR PILOT PROGRAMS

Bcthi'e we started our present study, we conducted a pilot program to find
out the effect of dietary fiber advice and dietary fiber supplementation on
tlic lipid levels of myocardial infarct subjects. For fiber supplementation,
we used high-fiber biscuits made by wheat-bran that is generally regarded
as lipid neutral**.  And from some other study, it was found that
wlieat-bran reduced blood cholesterol and triglyceride®™H igh -fiber
biscuit was made by the help of Dr. Khaieque of BCSIR, Dhaka, as a
National Science and Technology (NST) Fellow of the Department of
Science and Technology, Ministry of Education, Bangladesh. On that pilot
program, we studied 21 (11 biscuit and 10 advice groups) myocardial
infarct patients for three months. We supplied high-fiber biscuits to biscuit
group. They had to eat 8 biscuits/day which contained 17 g of fiber. And
advice group was advised to increase intake of fruits, vegetables and

cereals. Both the groups received regular drug treatment as advised by the

cardiologist.

From that program, it was found that both the groups reduced total
cholesterol, LDL-cholesterol and triglyceride. The reduction of biscuit
group was for total cholesterol 13%, LDL-cholesterol 13.7% and

triglyccride 13.2%, and the advice group had reduced total cholesterol
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11%. LDL-cholesterol 14% and triglyceride 20.7%. Tiie reduction of

LDL and triglyceride was more in advice group than biscuit group.

The disadvantage of biscuits group was complain about flatulence and
diarrhea from 3 subjects, and it was also found difficult to continue dietary
supplement for long time. And high-fiber biscuits are not readily available
in our market. So we found that dietary advice has an advantage over

dietary supplementation on lowering serum lipids of myocardial infarct

subjects.

‘I'he iiici'eased intake of fiber appear to decrease absorption of energy, fat,
nitrogen and mineral* /N *NA*NA - Decreased absorption may not be a problem
when tiie intake of these nutrients in the diet is sufficiently high. But in
respect of our country, it may be of concern because our diet may not be

sufficiently high in these nutrients.

So, our study found dietary advice more acceptable from dietary

supplementation. Table in the next page shows results from our pilot

program.
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of the advice and biscuit groups

Advice group (n= 11)

1st
visit
Mean
Paramclcrs +SD
'local 248.8
cliolcslcrol +38.9
LDI-- 204 .4
cliolcscerol +51.6
HDL- 36.4
ciioleslcroi +4.6
Triglyceride 367.2
+127.2
Glucose 131.1
+48.4

3rd
visit
Mean
+SD

220,9
+32,2

175.7
+42.3

39.8
+3.7

291.0
+77.7

129.6
+23,7

Mean
diffe-
rence

-17.9

-28.7

+3.4

-75.6

-1.5

Change
%

11.0

14,1

9,1

20.7

1,2

Biscuits group (n= 10)

1st
visit
Mean
+SD

231,2
+39,2

157,5
+38.8

37,0
+10.5

199.6
+74.0

112.1
+17.5

3rd
visit
Mean
+SD

Mean
diffe-
rence

-30.1

+21.5

+4.7

-26.3

+0,7

Change

%

13.0

13,7

12.7

13.2

0,6
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CHAPTER THREE
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MATERIALS AND METHODS

The study was carried out between 1st October 1993 and 30th December
1995 among the hospitalized subjects who had a diagnosis of acute
myocardial infarction (AMI). Subjects were included in this trial if they
were aged between 40-60 years, myocardial infarction occurred one week
back, non-diabetic, must not have chronic liver disease, malignant disease,
or renal failure, who live in Dhaka city and have an intention to enter this
trial. Subjects were divided into two groups: (1) study group

(experimental group), and (2) control group.

Subjects were contacted initially in the National Institute of Cardiovascular
Diseases (NICVD) hospital and asked to come to the Institute of Geriatric
Medicine for follow-up investigation. First, their body weight, height and
blood pressure were measured, and a sample of blood was taken for the
lest. Hy fulfilling a proforma, patient's history and normal dietary habits
wei'e taken by 24 hours recall method. AIll smokers were advised to give

up the habit. All hypertensive subjects were asked to avoid taking extra

salt.

Study group was given a diet-sheet, where, according to their energy
requirement, 60% of calories came from carbohydrate, 20% from protein,

20% from fat and total dietary fiber was about 30 g/day. Their dietary
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fiber came from vegetable, fruits and ccreal foods, wiiich were high in
soluble fiber which have been reported to Ilower serum lipid
levels*-~ -~ A The subjects were advised to use only vegetable oil for
cooking, not to eat ghee, butter, cgg-yolks, cheese, whole-milk or
whole-milk products, shrimp, but they could eat seafish, poultry meat
without skin, citrus fruits, tomato, apple, green leafy vegetables and

non-fal milk, yogurt, small fish and limit eggs to two per week. Advised

to walk half an hour every day.

Tlie control group received none except the advice given by the

cardiologist.

Both (he groups received normal or regular drug treatment as advised by

the cardiologist.

After one monlh and three months interval, all the subjects’ weight and
blood pressure were measured, and blood sample was drawn to assess
changes in levels of serum lipids. Biochemical factors were estimated in

the laboratory of the Institute of Geriatric Medicine situated at Dhaka.

Blood was collected for determination of total cholesterol, LDL, HDL, TC

and glucose by standard metliod.
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Advice given to the study group

a)

b)

Not to cat/drink

1)
2)

3)

Glice, butter, cheese, egg-yolks
Whole-niilk or whole-milk products

Fatty meat

Asked to do/not to do

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

Give-up smoking habits

Avoid taking extra salt

Eat more sea-fish and small fish
Eat poultry meat without skin
Eat more fruits, citrus and others
Increase intake of vegetables

Eat non-fat milk yogurt

Limit eggs to two per week
Walk half-an-hour every day

Use only vegetable oil for cooking
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FLOW CHART
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CHOLESTEROL ESTIMATION

Method

Total cliolesterol was measured by wusing a kit reagent (Monstet

Cholesterol, Boehringer-Mannheim, Germany)*"*’,

The cliolesterol is determined after enzymatic hydrolysis and oxidation.
The indicator quinoneimine is formed from hydrogen peroxide and

4-aminophcnazone in the presence of phenol and peroxidase.

Reacth)n prhiciple

CHE
Cholesterol + H,0 ---—--- > Cholesterol + Fatty acid
CHO
Ciiolcslcro! - 02 -—----- > Cholesterol-3-one + H20
POD
2?1202 + 4-aminophenazone + Pheno! ------- > Quinoneimine + 4H?20

Contents and reagent composition of the test

1) 4 X30 ml, 3 X250 ml or 4 x 100 ml enzyme reagent
Phosphate buffer (pH 6.5) 100.00 mmol/1

4-aminophenazone 2.50 mmol/1
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Phenol 25.00 mmol/1
Peroxidase >5.00 KU/l
Cliolcslerolesteravse >150.00 U/I
Clioleslemloxidase > 100.00 U/l
Sodium azide 0.05%
2) 3 nil cholesterol standard 200.00 mg/dl
or
5.17 mmol/1

Reagent preparation

The enzyme reagent and the standard are ready for use.

Reagent stability

The reagents are stable up to the given expiry date, even after opening,
when stored at 2-8VC. The opened reagent is stable for 2 weeks at

15-25"C. Contamination must be avoided.

Specimen

Serum, heparinized, or EDTA-plasma: 5 cc of venous blood is drawn
and taken in a germ-free sterilized test tube. For separation of serum, the

drawn blood is kept for at least 30 minutes in normal room temperature.
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After 30 minutes, supernatant fluid is separated from solid one. Specimen

is now ready for use.

Serum is taken and centrifuged. Now, 1 ml of reagent is taken in one tube
to be examined and another 1 ml in another tube to be used as standard.
Now, (a) tube to be examined contains 1 ml of reagent, and (b) tube to be

used as standard also contains 1 ml of reagent.

One milliliter of serum is taken in the tube to be examined, i.e. tube No. 1
and 10 &\ of (10 microliier) serum taken in tube No. 2 to be used as
standard. Now, both the lubes are incubated for 20 minutes at 20-25*"0 or
10 minutes at 30"C. Then the absorbance of the sample/standard is

measured against the reagent blank witliin 60 minutes.

Calculation of the cholesterol concentration

1) With factor

Wavelength c (mg/dl) ¢ (mmol/1)
Hg 546 nm 840 X A 21.7x A
500 nm 553 X A 143 X A
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2) With standard

Only the standard recommended by HUMAN (enclosed in kit or separately

available. Cat. No. 10015) should be used.

A A (sample)
c = 200 X mg/dl or
A A (standard)
AA (sample)
c = 5.17 x mmol/l

A A (standard)
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IIDL-CIIOLESTEROL ESTIMATION

Serum HDL-cholesterol was separated by a commercially available Kit
(HDL-cholesterol, precipitant, Boehringer-Mannheim, Germany) according
to the method of Fursteiii and Lopek Virella (Burstein, Scholneik, Mortin.
Rapid method for the inodation of lipoprotein from human serum by
precipitation with potyamines. J Lipid Res 1970; 11:583), cholesterol in

the HDL fraction was also measured with a kit (Montest Cholesterol,

Boehringer-Mannheim, Germany).

Precipitant and standard for use with HUMAN cholesterol liquicolor test

kit:

Package size:

Cat. No. 10018 4 X80 ml precipitant
1 X 3 mol standard

Test principle

The chylomicrons, VLDL (very low-density lipoprotein) and LDL are
piccipitatcd by addition of phosphotungstic acid and magnesium chloride.
After centrifugation, the supernatant fluid contains the HDL fraction,

which is assayed for HDL-cholesterol with the HUMAN cholesterol

liquicolor test Kit.
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Coiilciits and reagent composition

1 4 X80 ml precipitant
Pliospbotungstic acid

Magnesium chloride

3) 1x 3 nioi cholesterol standard

la) Precipitant for macroassays

Use undiluted reagent.

Ib) Precipitant for semi-microassays

0.55 mmol/1
25.00 mmol/1
50.00 mg/dl

or
1.29 mmol/i

Dilute the contents of one bottle precipitant (1) with 20 ml distilled water,

or dilute 4 parts of the bottle contents with 1 part distilled water (4+1).

2) Cholesterol standard

The standard is ready for use and can dircclly be employed in the lest. No

precipitation is required.

Reagent stability

The HDL reagent is stable, even after opening, up to the stated expiry dale

when stored at 20-25“C. Contamination must be avoided.
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specimen

Serum, heparinized or EDTA-plasma.

Clinical preparation

1) IIDL-cholesterol
Men Women

mg/dl mmol/1 mg/dl mmol/1
Prognosiically >55 >1.42 >65 >1.68
favorable
Standard risk 35-55 0.9-1.42 45-65 1.16-1.68
level
Risk indicator <35 <0.9 <45 <1.16

5 cc of venous blood is drawn and taken in a germ-free sterilized test tube.
For separation of serum, the drawn blood is kept for at least 30 minutes at
normal room temperature. After 30 minutes, supernatant, fluid is

separated from solid one. Specimen is now ready for use.

Serum is taken and centrifuged, Now, 1 ml of reagent is taken in one tube

to be examined and anotiier 1 ml in another tube to be used as standard.
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Then, (1) tube to be examined contains 1 ml of reagent, and (2) lube to be

used as standard also contains 1 ml of regent.

One millililcr of scrum is taken in the tube to be examined, i.e. lube No. 1
and 10 fij\ of {10 microliter) serum taken in tube No. 2 to be used as
standard. Then both the tubes are incubated for 20 minutes at 20-25*C or
10 minutes at 30"C. Then the absorbance of the sample/standard is

measured against the reagent blank within 60 minutes.

As.say

1) I*reparation

Pipette into centrifuge tube Macro (/i) Semi-micro (n)
Sample 500 200

Precipitant (undiluted) 1000

Precipitant (diluted) : 500

Mix well, incubate for 10 minutes at room temperature, centrifuge for at

least 2 minutes at 1000 X g, alternatively for 10 minutes at 4000 X g.

After centrifugation, separate the clear supernatant from the precipitate
within 1 hour and determine the cholesterol concentration using the

HUMAN cholesterol liquicolor reagent.
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2) Cliolestcrol dcterinination

Wavelength 500 iim, Hg 546 nm

Optical path lcm

Teniperalure 20-25»C

Measurement Against reagent blank.
Only one reagent blank per series is
required.

Pipette into

cuvettcs Reagent {fx) Standard (/a) Sample ()

Distilled water 100

Standard : 100

HDL supernatant : : 100

Reagent 1000 1000 1000

Mix. incubate for 20 minutes at 20-25“C. Measure the absorbance of the

sample and the standard, respectively, against the reagent blank within 60

minutes (AA).
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Calculation of the HDL-cholesterol concentration with factor

Men Women
Wavelength ¢ (mg/dl) ¢ (mmol/1) ¢ (mg/dl) ¢ (mmol/l)
Hg 546 mn 274 XAA 7.09 xAA 320 xAA 8.27 xAA
Hg 500 nm 180 x AA 4.65 xAA 210 xAA 5.43 xAA
1) Macro method
i\ A (sample)
c = 150 X mg/dl
A A (standard)
AA (sample)
c = 387 X mmol/1

AA (standard)

2) Semi-micro method

A A (sample)

c = 175 X mg/dl
A A (standard)
AA (sample)

c = 452X mmol/1

AA (standard)

54



Dhaka University Institutional Repository

ESTIMATION OF TRIGLYCERIDES

Method

Serum triglyceride was measured with a kit®™~  The triglycerides are
determined after enzymatic hydrolysis with lipases. Indicator is
quinoneimiiie formed from hydrogen peroxide, 4-aminoantipyrine and

4-chlorophenol under the catalytic influence of peroxidase.

Reaction principle

Lipases
Triglycerides ------------- > Glycerol = Fatty acids

Glycerol + ATP --—--—--- > Glycerol-3-phosphate + ADP

GPO
Glycerol-3-phosphate + 0" -—--- > Dihydroxyacetone phosphate
+ H202

21-1-.02 + Aminoantipyrine + 4-chlorophenol ------- > Chinoneimine
+ HCl + 4H20
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Contents and reagent composition in the test

1) 10 X 15, 3 X 100 or 3 X250 ml buffer solution

PIPES buffer, pH 7.5 40.00 mmol/l
4-chlorophenol 5.00 mmol/l
Magnesium ions 5.00 mmol/l
ATP 1.00 mmol/I
Lipases 150.00 U/ml
Peroxidase =0.50 U/ml
Glycerol kinase =0.40 U/ml
Sodium azide 0.05%

2) 1X3,3 X1.70r3 X4.1 ml enzyme reagent
4-aminoantipyrine 0.40 mmol/l
Glycerol-3-phosphate oxidase = 1.50 U/ml
Sodium azide 0,05%

3) 3 ml triglycerides standard 200.00 mg/dl

05.28 mmol/

5 cc of venous blood is drawn and taken in germ-free sterilized test tube.
For separation of serum, the drawn blood is kept for at least 30 minutes at
normal room temperature. After 30 minutes, supernatant fluid is separated

from solid one. Specimen is now ready for use.
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Serum is laken and centrifuged. Now 1 ml of reagent is taken in one tube
to be examined and anotiier 1 ml in another tube to be used as standard.
Then, (1) lube to be examined contains 1 ml of reagent, and (2) tube to be

used as standard also contains 1 ml of reagent.

One milliliter of serum is taken in the tube to be examined, i.e. tube No. 1
and 10 f\ of (10 microliter) serum taken in tube No. 2 to be used as
standai'd. Now both the tubes are incubated for 20 minutes at 20-25"C or
U) minutes at 30"C. Then the absorbance of the sample/standard is

measured against the reagent blank within 60 minutes.

Specimen

Serum, lieparinized plasma or EDTA-plasma.

Note: Lipemic specimens usually generate turbidity of the sample reagent
mixture which leads to falsely elevated results. The HUMAN
I'RIGLYCERIDES GPO liquicolor test avoids these falsely elevated results

through its built-in lipid-clearing-factor (LCF). The LCF clears up totally

a turbidity caused by lipemic specimens.

Assay

Wavelength ;500 nm, hg 546 nm
Optical path lcm

Temperature ; 20*%25%C or 3?°C
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Measurement . Against reagent blank (Rb).
Only one reagent blank per series is
required.

Pipetting sclieme

HUMAN triglycerides standard provided with the test Kkits or separately

available (Cat. No. 10163) is only used.

Pipette into cuvettes Rb Sample or standard
Sample/Standard : 10 ii\
Working reagent 1000 M 1000 M

Mix and incubate for 10 minutes at 20-25"C or for 5 minutes at 37°C.
Measure the absorbance of the sample (AA sample) and the standard (AA

standard) against the reagent blank within 60 minutes.

Calculation of the triglycerides concentration

A A (sample)

c = 200 X mg/dl X5
AA (standard)
A A (sample)

c = 228X mniol/l x 5

A A (standard)
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ESTIMATION OF GLUCOSE

Method

The glucose is determined after enzymatic oxidation in the presence of
giucosc oxidase. The formed hydi'ogen peroxide reacts under catalysis of

peroxidase with phenol and 4-aminophenazone to a red-violet quinoneimine

KcacCion prhicipic

GOD
Glucose t O, + il,0 Gluconic acid + H”O,

POD
2H-,0, + 4-aniinophenazone + Phenol Quinoneimine + 4H"O

Contents and reagent composition in the test

)] 4 X 1000 ml or 1000 ml enzyme reagent

Phosphate buffer (pH 7.5) 0.10 mol/l
4-aminophenazone 0.25 mmol/l
Phenol 0.75 mmol/L
Glucose oxidase = 15.00 KU/1
Peroxidase = 1.50 KU/1
Mutarotase =2.00 KU/1
Stabilizers
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2) 3 ml glucose standard 100.00 mg/dl
or
5.55 minol/1

Reagent preparation

1'he reageiu and the standard arc ready for use.

Reagent stability

The reagents are stable up to the given expiry date when stored at 2-8“C.

When opened contamination must be avoided. At 15-25"C the enzyme

reagent is stable for 2 weeks.

Specimen

Serum and plasma.

The glucose Is stable for 24 hours at 2-8"C, if serum or plasma is prepared

within 30 minutes after collection.

5 cc of venous blood is drawn and taken in germ-free sterilized test tube.
For separation of serum, the drawn blood is kept for at least 30 minutes at
normal room temperature. After 30 minutes, supernatant fluid is separated

from solid one. Specimen is now ready for use.
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Serum is taken and centrifuged. Then 1 nil of reagent is taken inside one

tube to be examined and another 1 ml in another tube to be used as

standard.
Assay
Wavelength 500 nm, Hg 546 nm
Optical path lcm
Temperature 20-25"C or 37"C
Measurement Against reagent blank.

Only one reagent blank per series is

required.

Macro Semi-micro

Pipette into Standard Reagent Standard Reagent
cuvettes of sample blank or sample blank
Standard or sample 2071 - 10/l
Reagent 2000 X\ 2000 1000 [i\ 1000 M

Mix. incubate for 10 minutes at 20-25"C or for 5 minutes at 37°“C.

Measure the absorbance of the standard and the sample against the reagent

blank within 60 minutes (AA).
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Calculation of the glucose concentration

A A (sample)
c = 100 X mg/dl or
— A A (standard)
AA (sample)
c = 555X mmol/1
AA (standard)
Linearity

The test is linear up to a glucose concentration of 400 mg/dl or
22.2 mmol/i. Dilute the sample 1+2 with distilled water, and if the

glucose concentration of the sample is over this limit, repeat the

determination. Multiply the result by 3.

Normal values

Serum and plasma (fasting); 75-115 mg/dl or 4.2-6.4 mmol/1.

ESTIMATION OF LDL

LDL-cliolesterol was calculated as total cholesterol (TC) minus

|[HDL-cholesterol + Triglyceride (TG)/5].

DL + TG
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STATISTICAL ANALYSIS

Average daily intake of energy, carbohydrate, protein, fat and fiber was

calculated from the food composition table of nutritive value of

Bangladeshi common foods“™\

Results are expressed as meanzSD. Changes from baseline values

observed with study and control were analyzed by computer-based

software program.

Characteristics of study and control groups at baseline level, such as
weight, BMI, total cholesterol, LDL-cholesterol, HDL-choleslerol,
TC/HDL ratio and glucose were compared by group 't' test and changes

from baseline values observed with study and control after intervention

were compared by paired't’ test.
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CHAPTER FOUR
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RESULTS

Among the 300 myocardial infarct patients interviewed, 60 patients

completed the trial.

'liiblc 1 showed baseline parameters of the two groups. There was no

signiHcant difference among the groups in any of tlie parameters.

Table 2 showed the daily mean nutrients intake by study and control

groups before and after intervention.

Fig. 1showed % change of fiber intake by study and control groups after
intervention.  Their habitual fiber intake was about 15 g/day. After

intervention study group increased fiber intake 13 g/day, whereas control

increased only 3.3 g/day.

Fig. 2 showed the educational level of all. Thirty percent were graduates,

followed by 28.3% HSC pass.

Fig. 3 showed the occupation of all the patients. Forty-five percent were

businessmen, followed by 35% service-holders.

Table 3 showed the change of clinical factors among study and control

groups. More positive changes were found in the study group than

control.
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Table 4 showed BMI among study and control groups at different

follow-up visits.

Fig. 4 showed the number of patients change in their BMI at different

visits by two groups.

Table 5 showed (he mean change of weight between 1st and 3rd visit by

age. ikilh the groups lost weight significantly. Study group loss more

(3.2 kg) than conlrol group (2.4 kg).

Fig. 5 showed the percent change of weight change in different groups.

Age group <50 years of both groups showed much reduction than age

group > 50 years.

Table 6 showed the mean+ SD change in total cholesterol at different
visits. The mean total cholesterol concentration decreased significantly in

both the groups. The mean total cholesterol concentration decreased more

in the study group than in the control group.

Fig. 6 showed the percent change of total cholesterol among different
groups and age groups from 1st to 3rd visit. Age group <50 years in the

study group showed the highest reduction (15.2%).

Table 7 showed that mean+SD LDL-cholesterol concentration decreased

significantly in both the groups.
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Fig. 7 sliowed that in percentage, reduction of LDL was higher in study

group (16.3%) than control (13.2%). Study-2 sliowed highest reduction

20.2% (P=<0.01).

Tabic 8 showed the mean+SD change of HDL in two groups. After
intervention, both groups showed increase of HDL-choleslerol. The study

group increased HDL-choleslerol significantly (P= <0.05), and the control

also increased but not significantly.

Fig. 8 showed that the gradual increment of HDL percentage among the

different age groups.

Table 9 showed mean+SD triglyceride level decreased significantly in

both the groups. However, the decrease in the study group was higher

(29%) than the control group (25.2%).

Fig. 9 showed that after intervention, age group 50+ years of study>2 and
control-2 showed higher reduction (33% and 25.9%) than age group <50

years of study-1 and control-1 (23.% and 24.5%, respectively) of their TG

level.

Table 10 showed that more study subjects reduced their total cholesterol to

HDL-cholesterol ratio level than cntrol (23.3% and 16.6%, respectively).
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Table 11 sliowed that after intervention, both the groups shows decreased
glucose level, but not significantly. In the study group, the decrease was

by 10.2% (P= >0.05) and in the control group was by 8.8% (P= >0.10).

Table 12 showed that in both the groups, the meanxSD systolic blood
pressure decreased significantly, study group was 6.8% (P=<0.01) and

control was 4.6% (P= <0.01), but not the diastolic pressure.
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Table 1. Baseline parameters of two groups before trial

Parameters

Age (years)
Height (cm)
Weight (kg)

BMI (kg/m*)

Blood pressure (mmHg)

Systolic
Diastolic

TC (nig/dl)

LDi. (mg/dl)

HDL (mg/dl)

TG (mg/dl)

Glucose (mg/dl)

Study
(n=30)
50.43+5.9
163.6+ 7.4
64.8+ 7.9
24.2+2.3
134.8+ 27.4
89.8+27.4
252.9%£75.1
180.6 + 50.5

40.1 + 8.2

293.0+ 177.3

115.1+34.4

NS = Not significant at >0.05 level

Control
(n=30)
49.73x6.4
161.9+7.4
63.6 + 9.3
24.2+ 3.1
136.5+24.4
90.7+10.7
236.9+40.4
160.6 + 39.9
39.3+9.4
217.1+96.4

109.7+27.5

P value

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
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Tabic 2. Daily mean (£SD) iiutrienls intake by study and control groups
before and after intervention

Groups/ Before After Difference Change
Nutrieiiis intervention intervention MeanzSD %
STUDY GROUP;

Kncrgy (kcal/day)
M (jantSD 2084.7+247.1 1915,3+187.2 -169.4+201.2 8.1

Carbohydnuc (g/day)

Mc;inxSD 343.0+x21.1 295.3+32.6 -47.7£26.5 5.8
% 65.8 60.0

Protein (g/day)

Mean=Sl) 73.4+10.5 95.8+9.4 +22.4+8.8 5.9
o 14.1 20.0

Pal (g/day)
MCdI1+SD 46.4+11.7 43,9+6.8 S2.547.2 0.1
% 20.1 20.0

Fiber (g/day)
McaniSl) 15.5£2.8 28.5%1.1 +13.0£2.2 83.9

CONTROL GROUFP:

F.iicrgy (kcal/day)
McanzSl) 2080.0+262.5 2032.6+248.5 +47.4+252.2 2.3

Carbohydrate (g/day)

MeaiixSD 338.0+17.8 310.1+41.8 +27.9+£35.1 4.0
% 65.8 61.0

Proiciii (si/day)

McaiizSD 77.0+12.7 94.3+ 12.2 +17.3+11.9 4.0
% 14.8 18.8

Pal (g/day)
MeaiizSD 47.2+11.2 45.2+9.1 +2.0+x11.0 0,2
% 20.2 20.0

Pibcr (n/day)
McanzSl) 14.7+1.8 18.0+3.6 +3.3+£2.2 22 .4
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NO NO
CHANGE CHANGE
(16.1%)

PERCENT

INCREASE PERCENT

(83.9%) INCREASE

STUDY (22.4%)
CONTROL

Fig. 1. Percentage change of fiber intake by study and control
groups after intervention.
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Upto Ssc HSC Above
class V

Graphic reprsentation of education level of all the study
subject (n= 60)
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BUSINESS

Fig. 3.

45%

SERVICE
35%
OTHERS
5%
HOUSEEWIFE
15%

Graphic representation of occupation of all the study

subject (n= 60).
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Table 3. Change of cliiiica! factors among study and control groups
Study group Control group
1st 3rd 1st 3rd
visit visit Change visit visit Change
Parameters n % n % n % n % n % n %

Hypertension

Systolic 20 24 4 19 22 3
< 140 mmHg 66.7 80.0 20.0 63.3 73.3 10.5
Diastolic 7 10 3 7 8 1
<90 minilg 23.3 33.3 42.8 23.3 26.7 14.3
Smoker 10 1 9 18 2 6
>10 33.3 3.3 90.0 60.0 6.7 33.3
cigarcltes/day
Overweight 12 5 7 14 7 5
BMI 40.0 16.7 58.3 46.7 23.3 35.7
> 25 kg/m”
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Table 4. Change of BMI among study and control groups at different
follow-up visits

Body mass index (BMI) (kg/m”)

Underweight Normal Overweight
Visits/ (<18.5) (18.5-24.9) (>25.0)
group No. % No. % No. %
Isl visii:
Study 0 18 60.0 12 40.0
Control 2 6.7 14 46.7 14 46.7
2nd visit:
Study 0 22 73.3 8 26.7
Control 2 6.7 18 60.0 10 33.3
3rd visit;
Study 0 25 83.3 5 16.7
Control 2 6.7 19 63.3 9 30.0
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Study f~foup
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0
IHT) L4 9 0
BODY MASS INDEX (kg/m )
Fig. 4. Number of patients change in their BMI1 at different visits by

two groups.
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Study
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Dhaka University Institutional Repository

Change in weight from 1st to 3rd visit by age

Age
group
(yrs)

<50
(n-13)

50 +
01=17)

Total
(n=30)

<50
(n=15)

50 +
01=15)

Total
0i = 30)

“Significant

“'Highly significant

Weight (kg)
Imean + SD!
Ist 3rd
visit visit
64.8 60.9
+ 7.1 +6.9
64,8 62.1
+ 8.6 +9.0
64.8 61.6
+7.9 + 8.0
66.9 63.7
+6.1 +5.8
60.3 58.7
+ 10.8 +9.4
63.6 61.2
+ 9.3 + 8.1

Diffe-
rence
Mean + SD

-3.9
+ 1.9

Change

6.0

4.2

4.9

4.8

2.7

3.8

P value

<0.00r**

<0.00r**

<0.001"*

<0.00r**

<0.05*

<0.00r**
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<50 YEARS
>50 YEARS
TOTAL
6
5
4
3
2-i
1
0
STUDY GROUP CONTROL GROUP

Percent change of weight among different groups from
1st to 3rd visit
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Study

Control
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Change in total cholesterol level from 1st to 3rd visit by age

Age
group
(yrs)

<50
{n=13)

50 +
(n=17)

Total
(11= 30)

<50
(n= 15)

50+
(n= 15)

Total
(1= 30)

Total cholesterol

(mg/ 100 ml)
(mean + SD)

1st 3rd
visit visit
250.5 212.4
+27.1 + 19.2
254.6 219.2
+ 98.3 +57.9
252.9 216.3
+ 75.1 +44.9
236.7 203.9
+ 36.5 +22.3
237.1 202.9
+45.2 +21.1
236.9 203.4
+40.4 +21.4

Moderately significant

Highly significant

Diffe-
rence
Mean + SD

-38.1
+25.3

-35.4
+48.6

-36.6
+39.6

-32.7
+25.9

-34.2
+37.1

-33.5
+31.4

Change
%

[5.2

13.9

14.5

13.8

14.4

14.1

P value

<0.00r"*

<o0.0r*

< 0.001**

<0.00r*"

<o0.0r*

< 0.001%
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<50 YEARS
155 >50 YEARS
15.2
TOTAL
15-
Hi
0O
y4
<
X 14.5
0
H
y4
LU
a
a:
S 14
Q.
13.5
13
STUDAY CONTROL GROUP
GROUP

Fig. 6. Percent change of total cholesterol among different groups
from 1st to 3rd visit.
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Change in low-density lipoprotein (LDL) cholesterol level

iVoni 1st to 3rd visit by age

Age
group
(yrs)

<50
(n= 13)

50+
(n=17)

Total
(n=30)

<50
(n= 15)

50 +
(11=15)

Total
(n=30)

‘Significant
"Moderately significant

""llighly signincani

LDL cholesterol

(mg/100 ml)
(meanxSD)

1st 3rd
visit visit
147.0 129.9
+22.3 +19.9
178.3 142.2
+47.6 +38.5
162.7 136.1
+39.9 +30.7
173.1 148.5
+42.4 +37.9
186.3 163.1
+56.6 +48.1
180.6 156.8
+50.5 +43.9

Diffe-
rence
MeanxSD

-36.1
+40.8

-26.6
+33.8

-24.5
+27.7

-23.2
+34.8

-23.8
+31.4

Change
%

11.6

20.2

16.3

14.2

12.5

13.2

P value

<0.05*

<0.01*

<o0.00r**

<0.01"

<0.05*

< 0.001*
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Percent change of LDL- cholesterol levels among different
goups from 1st to 3rd visit.
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Tables. Change (%) in liigh-density lipoprotein (HDL) cholesterol
level between 1st and 3rd visit of the study and control groups
of subjects according to age

Age
Study  group
group  (yrs)

Study
<50
(n=13)

50+
(n=17)

‘lolal
(n=30)

Control

<50
(n-15)

50 +
(n-15)

Total
(n=30)

'Significant
AMNot significant

HDL cholesterol

(mg/100 ml)
(mean + SD)
Diffe-
1st 3rd rence Change
visit visit MeantSD % P value
42.5 44.9 + +2.3 5.4 > 0.10M
+ 10.2 +12.2 +7.1
36.1 40.7 +4.5 5.5 > 0.10M

+7.5 + 8.6 + 7.7

39.3 42 .8.6 + 3.4 8.6 <0.05*
+ 9.4 + 10.6 +7.4

41.2 40.6 -0.6 1.4 > 0.10M
+7.8 6.4 +7.8

39.3 44.8 +5.5 14.0 <0.05*
+ 8.7 +9.2 7.9

40.1 43.0 +2.8 7.2 >0.05""
+ 8.2 + 8.2 +8.3
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iaj<50 YEARS

14.05
>50 YEARS

STUDY GROUP CONTROL GROUP

Percent change of HDL - cholesterol levels among different
groups from 1st to 3rd visit.
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'I'able 9. Change in iriglyccride (TG) level from 1st to 3rd visit by age

Triglyccride (TG)

(nig/dl)
(mean + SD)
Age Diffe-
Study  group 1st 3rd rence Change
group  (yis) visit visit MeantSD % P value
Study
<50 271.5 207.7 -63.8 23.5 <0.05*
(n-13) +157.7 +132.4 +79.2
50 309.5 207.6 -101.9 33.0 <o.or*
(n=17) +194.1 +£137.3 £110.5
Total 293.0 207.6 -85.4 29.0 <0.001""
(n=30) +177.4 +132.9 +98.5
Control
<50 206.9 156.1 -50.7 24.5 < 0.001*=*
(n=15) +105.8 +94.5 +49.7
50+ 227.3 168.5 -58.8 25.9 <0.05*
{n=15) + 88.6 +64.9 +79.7
Total 217.1 162.3 -54.8 25.2 < 0.001%
01= 30) +96.4 +79.9 +65.4
KigiiificaiU

Moderately sigiiiHcant
ighly significant
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<50 YEARS

>50 YEARS

TOTAL

25.9 25.2

STUDY GROUP CONTROL GROUP

Fig . 9. Percent change oftriglyceride levels among different groups
from 1st to 3rd visit.
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Tabic 10. Change in TC/HDL from 1st to 3rd visit by age

TC/HDL 1st 3rd
ratio visit visit Change
Groups level n % n % Difference %
< =4.5 1 8
(3.3) (26.7)
Study 7 23.3
>4.5 29 22
(96.7) (73.3)
<=4.5 2 7
(6.7) (23.3)
Control 5 16.6
>4.5 28 23
(93.3) (76.7)
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Table 11.

Study
gi-oup

Study

Control

Age
group
(yrs)

<50
(n=13)

50
(n-17)

'Ibtal
01= 30)

<50
(n=15)

50 +
0i=15)

Total
(n=30)

"SigiiiricaiU

'""MNot significant

Dhaka University Institutional Repository

Glucose (mmol/L)

Change in glucose leva! from

(mean + SD)

1st 3rd
visit visit
121.8 95.8
+42.0 + 13.9
109.9 108.9
+27.6 +27.1
115.1 103.3
+ 34.4 +23.0
113.2 97.1

+ 33.8 + 13.4
106.2 102.9
+20.0 +20.8
109.7 100.0
+27.5 +17.5

1st to 3rd visit by age

Diffe-

rence Change

Mean+ SD % P value
-26.0 21.3 <0.05*
+42.2

-1.0 0.9 > 0.10M
+19.2

-11.8 10.2 >0.057n
+ 33.1

-16.1 14.2 >0.05"-""
+33.1

-3.3 3.1 >0.10M
+26.2

-9.7 8.8 < 0.10Mn
+30.4
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Table 12. Change in systolic and diastohc blood pressure levels from 1st
to 3rd visit by age

Blooc! pressure (iiiinHg)

Age (mcan+SD)
Study group Change
group (yrs) Isi visil 3rd visil % P value
Dirfcrcnceg(; Sy-st/
Sysi Dias Sysl Dia.s McaiixSD Dias Sysl/Dias
Suiily
<50 138.9 92,7 126.1 92,3 -12,7+21.9/ 9.0/ >0.05"*/
(1= 13) +32,2 +13,6 +23,5 +7.7 -0.4+11.6 0.4 >0.10""
50 + 131.8 87,6 125.3 90.3 16.5+6.B/ 4.9/ <0.001""/
1= 17) +23.7 +8.1 +20.1 +6.0 +2.6+£7.1 3.0 >0.1077
Tolal 134.K «y,8 125,7 89.3 -9.2+15.3/ 6.8/ <0.0rv
1= 30) +27.4 +27,4 +19.5 +7.2 -0.5+8.1 O.A >0.10"~
Conirol
<50 136.7 92,7 127.7 90.7 -9.0+15.0/ 6.6/ <0.05*/
111=15) +27.,4 +13,0 +20.5 +7.0 -2.0+10.8 21 <0.1077
SD-)- 136.3 88.7 126.3 90.0 -10.0+10.0/ 1.3/ <o.or‘/
(1= 15) +21.9 +7.2 +16.7 +9.0 +1.3+10.9 15 <0.10""
Ti'liil 136.5 90,7 130.2 90.3 -6.3+10.3/ 4.6/ <0.01"/
(11= 30) +24.4 +10,7 +19.9 +8.0 -0.4+10.8 0.4 >0,10""
Significant

Moderately significant
Highly significant
AMNot significant

88



Dhaka University Institutional Repository

CHAPTER FIVE



Dhaka University Institutional Repository

DISCUSSION

Among llie 300 palienls interviewed, 69 patients were dropped because 39
of tlicni died and 30 of tliem did not want to enter in this trial. In spite of
repealed motivation, 241 patients entered initially, 120 of them were study
and 121 were control. But 154 patients dropped out of the study after one
nionili because they failed to comply with our instructions. Some of them
did not come for follow-up and the others did not follow our instructions.
Among the patients who successfully completed their third visit, 30 were in

the study group and 30 were in the control group.

Our sample size was small because of the following limitations: (a)

discontinuation, (b) death, and (c) migration of patients.

In our observation, age group 50+ years had the highest (53.3%)
incidence of acute myocardial infarction (AMI) and is comparable with the
findings of Faiz et They also found that the age group 51-60 years

had the highest incidence of AMI.

Two groups had similar age, height. BMI, blood pressure and lipid
concentrations (Table 1) at baseline level. They also consumed similar
pi'opoi-iion of calories from each of the macronutrients (protein, fat,

carbohydi ates) and dietary fiber (Table 2).
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After inlcrvcnlion, compliancc wilh Tiber intake was good in the study
group, and a reasonable difference was aciiieved between daily fiber
intakes of the study and control groups (28.5 g and 18.0 g, respectively,

according to the questionnaires). Similar results were found by Burr

ef

Most of our subjects had higher educational background and half of them

were Inisiness people who had a tensed life.

After inlervenrion. study group showed positive changes of factors
associated with MI (Table 3). Our dietary advice showed favorable effect
on blood pressure of the hypertensive patients. High fiber diet may be
mildly hypotensive, vegetarians exhibited lower blood pressure than
nonvegctarians'*®. DASH trial also demonstrated that increased intake of
fruits and vegetables by Americans showed a significant favorable effect on
blood pressure®'*. We found that 9 smokers out of 10 study smokers
stopped smoking (by questioning them). With the doctors advice to stop
smoking, our advice may emphasized the advice. The Oslo study also
found consumption of tobacco fell about 45% more in the intervention
group than in the controls™ The Coronary Drug Project reported that

after one or more MI, cessation of cigarette smoking improved long-term

prognosis'-"’.
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SignificaiU weight losses were shown in bolh of our groups (Table 5).
SILidy group reduced 3.2+1.8 kg mean weight and control 2.4+2.5 kg.

Similar weight reductions were found in studies conducted by Jenkins

el

We found that both the groups showed decrease in total cholesterol,
LDI,-cholesterol and triglyceride concentrations significantly. Study group
showed more reduction in total cholesterol, LDL-cholesterol and
triglyccride than that seen in control. Study group reduced total
cholesierol 14.5%, LDL-C 16.3% and TG 29%, and control diet 14.1%,
13.2% and 25.2%, respectively, For each 1% reduction in the serum
cholesterol level, a 2% reduction in the incidence of CHD is expected' ™™
So. 14.5% reduction found by our study should reduce CHD risk by 29%.
There was 13 g (83.9%) increase in fiber consumption in study group. It
has been suggested that a 5 to 10 g increase in dietary soluble fiber will

reduce serum total cholesterol by approximately 5%'~*.

The lipid changes we observed provide additional support for dietary
advice to increase the intake of foods high in soluble fiber. Similar lipid

changes were noted in studies on the regression of human arteriosclerosis

that incorporated dietary change'*” .

Hxperiniental studies suggested that fiber may reduce risk of coronary

heart disease through cholesterol reduction from increased bile acid
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excretion and decreased hepatic synthesis of cholesterols™-"" slowed

absorption of macronutrients'*’" and increased satiety"*”, leading to overall

lower energy intake.

In our study, IIDL-cholesterol increased in study group significantly, 8.6 %
(P=<().()5). Some reduction in HDL-cholesterol was associated with
many of the currently recommended dietary changes that reduce serum
lipid levels"~M”, A little elevation of HDL found in our study (Table 8) may
be because most of our smokers gave up their smoking habits after
interveiuion and we worked with myocardial infarct patients whose HDL
decreased markedly after myocardial infarction™" Each 1 mg/dl increase

in HDL-C from baseline was associated with a 4.4% reduction in CHD

risk-"",

Total cholcsierol to HDL-cholestcrol ratio are used as predictors of CHD
risk. Ratio of total cholesterol to HDL-cholesterol higher than 4.5 is
considered to place a person at high risk of CHD. We observed that all the
four age groups of our subjects had higher ratio at baseline levels. After
intervention, all age groups had significantly reduced ratio (Table 10).
After intervention, more study subjects reduced their TC/HDL ratio at
< =4.5 level than control (23.3% and 16.6%, respectively) (Table 11) and

the reduction reduced their risk at a level of moderate risk.
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The mean blood pressure and glucose level were not affected due to our
intervention. Their systolic blood pressure decrease a little in both the
groups (P= <0.01) but diastolic blood pressure did not (P= >0.10). And

our subjects had normal glucose level when the study began.

Dietary advice after an attack of MI is well accepted by patients with

benefii.

Wc can conclude that dietary advice can encourage tlie public to modify

iheir eating liabits and reduces the lipid risk of MI subjects.

So tliis study showed that informative advice can bring about significant

changes on serum lipid levels and smoking habits of myocardial infarct

patients for the secondary prevention.

m"\830ie
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SUMMARY AND CONCLUSION

Coronary heart disease (CHD) is the commonest form of heart disease and
the single most important cause of premature death in tiie developed and
developing countries. Myocardial infarction is the leading cause of deatii
and the most frequent cause of early invalidism. MI is the second major
cause of death in Bangladesh. Those who have survived an attack, live
with the risk of further attack. The way out for surviving MI patients are:
(@) drugs and (b) diet. High cholesterol level is common among MI
patients and currently available cholesterol-lowering drugs are associated
with considerable side-effects. So, more attention should be placed on
nutritional measures for lowering serum cholesterol. Modification of
dietary habits, therefore, plays a pivotal role in the therapy for all types of
hypcrlipidcmia. Increased consumption of total dietary fiber may reduce
the risk of CUD through cholesterol reduction. Patients who have just
survived a M1 are usually keen to help themselves and may be particularly
receptive to any dietary changes. We took that opportunity to change the
dietary habits of MI patients by dietary advice for secondary prevention.
Wc tried to find out the effect of dietary advice about low-fat high-fiber

diet on blood lipids of the MI patients.
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Sixiy patients of myocardial infarclion were studied in National Institute of
Cardiovascular Diseases (NICVD), Dhaka, between 1st October 1993 and

30th December 1995.

Subjects were randomly divided into two groups, study (n=30) and control
(ii= 30). Study group received diet sheet where according to their energy
requirement, 60% of calories came from carbohydrate, 20% from fat and
20% from protein, and total dietary fiber was about 30 g/day. For dietary
fibei'. study group depended on cereal, fruits and vegetable and control
group received none except the advice given by the cardiologist. Both

groups received regular drug treatment as advised by the cardiologist.

After intervention, both the groups were found to have reduced total
cholesterol. LDL-cholesterol and triglyceride significantly. Greater
decrease was seen in the study group than control. The total cholesterol
reduced 14.5% and 14.1% (P= <0.001), LDL-cholesterol 16.3% and
13.2% (P= <0.001) and triglyceride 29% and 25.2% {P=<0.001),
respectively. HDL-cholesterol increased by 8.6% (P= <0.05) in the study
group. The ratio of TC/HDL decreased significantly in study and control
groups by 20.6% and 20.3% (P—<0.001), respectively. There was

significant weight reduction in study group (P= <0.001) and most of our

smokers stopped smoking.
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The choleslerol reduction in our study showed reduced CHD risk by 29%.
1'he increase of IIDL-cholesteroi found in our study showed reduced CHD
risk by 15.9%. The TC/UDL ratio, weight change, change of smoking

habits all showed favorable change in our study.

Dietary advice after an attack of MI is well acceptable by patients with
benel'ii. Dietary advice can encourage the public to modify their eating

habits and I'cduce the serum Hpid risk of myocardial infarct patients.

We conclude that modification of M1 patients' diet by informative advice
can bring about significant change on serum lipid levels and smoking habits

for (he secondary prevention of myocardial infarction.
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DATA COLLECTION SHEET

The effecl of dietary advice on nutrient intake for the
prevention of myocardial infarction

Date
Name
Address
Telephone No.
Sex
Age (years)
Educational level
Occupation
Heiglit (cm)
Number of family member
Ideal weight (kg)
Weight (kg)

Date

Blood pressure (mmHg)
Date

Present

Annexure-|

Male/Female

Later

Later
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When niyocardia!
infarction occurrcd
(dale)

Do you have any other disease
If yes. type

Blood test reports
Total cholesterol (nig/dl)
HDL-cholesterol (mg/dl)
LDL-cholesterol (mg/dl)
Triglyceride (mg/dl)
Glucose (mg/dl)

Family history

Diabetes

Blood pressure

Myocardial infarction

Smoking habit
If yes, sticks/day
Duration of smoking (years)

Normal food pattern;

Brcaklasi ( a.m.)
1)
2)
3)
4)
5)
6)

Yes/No

Present Later Later

Yes/No
Father/Mother/Both

Yes/No
Father/Mother/Both

Yes/No
father/Mother/Both

Yes/No
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Light refreshment (
1)
2)
3)
4)
5)
6)

l.unch ( p.m.)

Light refreshment (
1)
2)
3)
4)
5)
6)

Dinner ( p.m.)

1)
2)
3)
4)
5)
6)

Before going to bed (

)
2)

Oil used for all kinds
ot cooking

Dhaka University Institutional Repository

a.m.)

Kg/month/week
person

If you eat or drink more than

above-men(ioned

Time
What
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Time

What
Do you take table salt : Yes/No
Physical exercise Yes/No

Ilow much time do you walk
every day (hours)

Type ol work ; Light/Medium/Heavy

Drug advice
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Annexure-I11|

Steps followed for calculating individual diet
for study group

1) [Estimate energy requirements
Approximate energy needs:

Weight maintenance (light work)
30 calories/kg actual body weight

Weight maintenance (medium work)
35 calories/kg actual body weight

Weight maintenance (heavy work)
40 calories/kg actual body weight

Weight reduction (gradual)
10 calories/kg actual body weight

2) Distribute calories
Multiply caloric level by;
Carbohydrate 60%
Protein 20%

Fat 20%
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3) Convert calories to grams
Divide;
Carbohydrate by 4 calories/g

Protein by 4 calories/g
Fat by 9 caiories/g

4)  Translate grams into exchanges

Begin with essential exchanges;

Multiply the exchanges for each group by exchange-group
nutrient values for carbohydrate, protein, fat, fiber and calories

5) Distribute exchanges into meals and snacks

Individualize according to diet history

Sample menu of a study subject

Contents;

Energy 2000 calories/day
Carbohydrate 60% of energy = 300 g
Protein 20% of energy = 100 g
Fat 20% of energy = 44.45
Fiber 30 g/day

Calcuialion of meal pattern

No. of

Foods exch Cl10 Prot Fat

Milk (non-fat) 1 12 8

Fruils 2 10 :

Vegetables 6 30 12

Salads 2 : :

Dalil (medium con) 2 12.8 5.4 1.4

. 64.8¢ 25.4 g 149

g

Fiber

7.5
12

0.5

24.0 g
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Dinner;
Rice
Fish
Vegeiabies
Salad
Dahl

Before going to bed:

Milk

Dhaka University Institutional Repository

3 cups
2 cups

I cup
30 g

1 glass
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