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Abstract

Eighty males of Bangkok Metropolitant Waterworks
Employees, were studied for the smoki&g effect and féod
consumed on lipid profiles. A1l 80 samples were in the
same socioeconomic, status , age, weight and height. No
history of taking any drug in all subjeéts. ‘Forty smokers
and forty non-smokers were interviewed for food 6references;
including types of cooking oil, fatty foods, food cooked
with coconut and egg. Analysis of blood serum for high

density 1lipoprotein cholesterol(HDLc), 1low density
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lipoprotein (LDL), very low density lopoprotein (vLDL),

chy1omicfon, cholesterol and triglyceride, were carried out.

The result showed that the smokers had significant
lower levels of high density lipoprotein cholesteroT(HDLc)
than those of non-smokers (46.25+12.80 vs 53.17+11.57

mgs/100 m1 , p=0.013). Other 1lipids 1.e.,v1ow density
1ipoprotein (LDL), very low density lipqprotein (vLDL),
chylomicron, total cholesterol (Chol), triglycerides (TG)

were not effected.

When the analysis was done according to the food
preferences, statistic analysis showed that fatty food had
futher decrease the high densdity 1lipoprotein cholestero]l
(HDLc) level (45.66+11.04 vs 52.87+12.95 mgs/100 m1,

p=0.01), However fatty fdgg\?n>smokers had decrease the

NG

high density lipoprotein cholesterol (HDLc) Tevel—

(41.43+8.90 mgs/100 ml vs 52.00+11.09 mgs/100 ml, p=0.04)

whem comparing with the grouprof fatty food in non-smokers.

The food'cooked with coconut milk in smokersrh;d fdrther
decrease the high density 1ipopr6yein cholesterol (HDLc)
level significantly (42.84+13.62 vs 55.25+12.43 mgs/100 mil,
p=0.001) when comparing with food cooked with coconut milk
in non-smokers. The egg consumption in smokers ?ad further
decrease the high density 1lipoproyein cho]estefo1 (HDLc)
level significantly(45.18+12.83 vs 52.94+11.51 mgs/100 ml,
p=0.012) when comparing with egg consumption in non-smokers.

It was found that there was no change in the high density



lipoprotein cholesterol (HDLc) 1level in subject who
consumed food cooked with coconut milk and egg which reflect

the influence of foods.
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CHAPTER I
INTRODUCTION

1.1 Background

The generic term “ateriosclerosis” for scarring
and calcification of arteries was described by Lobstein in
1829 while the distinctive type of arteriosclerosis
characterized by lipid-rich deposits was named
"atherosclerosis” by Marchand in 1904. The clinical
syndrome of angina pectoris was described by Heberden in
1772 and that of myocardial infarction by Weigart in 1880
(1). James Herrick, a Chicago cardiologist, 1linked the
clinical signs and symptoms of myocardial infarction with
atherosclerosis and thrombosis of the coronary arteries in
1912 (2). Coronary artery heart disease was introduced

into the international list of causes of death in 1930.

Atherosclerosis begins in childhood with the
accumulation of 1lipid, pfincipa]]y cholesterol and its
esters, in the intima of the large elastic and muscular
~arteries to form fatty streaks. At some sites in the coro-
nary arteries, aorta, cerebral artéries, and 1iliac-femoral
arteries, fatty streaks thicken by continued accumylation of
abnormal 1lipid, smooth muscle cells, and connective tissue
to form fibrous plaques. In young adulthood, fibrous plaques

begin to increase in extent and thickness and undergo calci-

fication and vascularization. 1In middle age and later,



qualitative changes in fibrous plaques result in hemorrhage,
ulceration, and thrombosis, and cause catastrophic arterial
occlusion, whica in tdrn causes ischemic necrosis of vital
"organs. The clinical syndrpme is characterized by sudden
cardiac death, myocardié] infarction, stroke, or peripheral

vascular disease depending on the organs affected.

The major determinant of corohary, heart disease
is the concentration of low density lipoproteins in plasma,
which in turn is determined by a dietary Qenetic interac-
tion. High-density 1lipoproteins (HDL) are associated in-
versely with atherosclerosis and atherosc]eropic disease.
Atherosélerosis is acce)ekated by hypertension and cigarette
smoking. Cigarette smoking also predisposes to thrombosis.
Given the central rolé of hyperlipidemia in the process, as
supported by epidemio]ogicaa, clinical, and experimental
evidence, control of hyperlipidemia retards the progression
ofr atherosclerosis and reduces the incidence of clinically

manifest atherosclerotic diseases.

Of the commonly accepted risk factors for
coronary heart disease (CHDS, smoking is claimed to be one
of the most important in prdmoting premature CHD, morbibity
and motality (3). Several autopsy studies have shown slight-
ly more extensive fibrous plagques in the coronary ateries
and aortas of smokers than in those of non-smokers. However,
no atherogenic effects of cigarette smoke inhalation have
been demonstrated in any animal model of atherosclerosis,

and the decline in risk of coronary heart disease after



cessation of smoking is more rapid than one would anticipate
if the decline were due solely to regression of atheroscle-

rosis.

Given that cigarette smoke is a very complex
mixture of chemicals, and.given> the many physiological
responses to cigarette smoke inhalation, probably several
mechanisms involved will affect the cardiovascular and
hemdstatic system (4; 5). For example, cigarette‘ smokers
have lower concentrations of HDL cholesterol in plasma than
do non—émokers. Smokers haQe 1ncreased'1euk9cyte counts (6)
and fibrinogen cbntent,in their plasma (7), both of which
may predispose to thrombosis on the surface of an athero-
sclerotic plaque. Since the V.S. Surgeon General’s report in
1864, much information has accumulated to clarify and
strenéthen the original association between smoking and
coronary heart disease. Epidemiological data from various
populations have consistently shown that the risk of myocar-
dial infarction increases with and is more closely ré]ated
to the number of cigarettes smoked per day than to the dura-

tion of 'the habit (8).

The two major cigarette components that are

identified as noxious to the cardiovascular system are
.

nicotine and carbon monoxide. Nicotine stimulates catech-

olamine release, increases myocardial irritability and

heart rate, causes vascular constriction and a transient

rise 1in blood pressure. While all these are taking place,



cigarette-induced carbon monoxide can also worsen the
situation by reducing the oxygen available to the myocar-

dium.

Among the established major risk factors,
hyperlipidemia, more specificai1y, a high concentration of
low-density 1lipoprotein (LDL) in plasma, is the most
prevalent and most nearly essential condition associated
with acce]erated atherogenesis. LDL concentrations usually
are increased in plasma as a result of an interaction
between a susceptible genotype and diet containing
relatively large amounts of cholesterol and saturated fét.
The degree to which diet is responsible for the hyper-
lipoproteinemia and the degree to which genotype is respon-
sible véry among individuals. In some persons, as in those
with familial hypercholesterolemia, the genetic component is
the principal factor; in other persons, diet is the princi-

pal agent.

In Thailand, the fodd consumption pattern and
habits of eating are different from those of the western
part of the world. Generally, Thai people consume a Tow
fat diet. The source of fat is mainly cooking oil or
coconut milk incorporated into foodstuffs. Inspite of the

lower fat consumption of Thais compared to the West, there

is still a high risk of developing cardiovascular
heart disease. Therefore, to assess further the
relationship between smoking, plasma lipid and

lipoprotein concentra-tions, and eating habits (which



\
are interesting 1in Asia, especially in a specific race and

target group), this study 1is proposed for further

investigation in the field.
1.2 Objectives

1.2.1 To study the effect of smoking and
dietary influences: those are fatty foods, food cooked
with coconut milk and egg consumption. This can be done
by comparing the lipid profiles i.e., high-density
lipoprotein-cholesterol (HDL-cholesterol), low-density
lipoprotein (LDL), very-low-density-lipoprotein (VLDL),
chylomicrons, total cholesterol (chol) and triglyceride
(7TG), in the plasma of smokers and non-smokers of the

Metropolitant Waterwork Employees.
1.3 Hypothesis
The hypotheses of this study are :

1.3.1 HDL-cholesterol concentrations in smok-
ers are lower than those of non-smokers.

1.3.2 LDL, VLDL, <chylomicrons, total choles-
terol and triglyceride concentrations in smokers are higher
than those of non-smokers.

1.3.3 HDL-cholesterol concentrations in smok-
ers who prefer and eat high fatty food, food cooked‘ with
coconut milk and egg are lower than those of smokers and non

smokers who do not prefer those types of food.



1.3.4 LDL, VLDL, chylomicrons, total choles-
terol and triegceride‘ in smokers who prefer and eat
high fatty food, food <coocked with coconut milk and egg
are higher than those of smokers and non smokers who do

not prefer those various types of food.

1.4 Definition of terms

1.4.1 A smoker is a man who has a habit of
smoking more than 20 cigarettes per day and has been
smoking for a duration of more than 5 years at the time of
study.

| 1.4.2 FA non-stoker is'a man who has never
smoked ﬁigarette or pipé, excluding a man who has given up
smoking.

1.4.3 Fatty food means, food of high fat
content, mainly animal fat.

1.4.4 -~ Food cooked with coconut means  foods
which contain high amount coconut milk.

1.4.5 Dessert means foods which contain high
amount of flour, sugar and sometimes contéin high sugar
content fruits.

1.4.6 Coconut dessert means foods which
contain f]our, sugar, fruit, coconut and coconut milk.

1.4.7 "Prefer” means a man likes B certain

kind of food and eats that food more than 5 times per week.



1.4.8 "“Food preference"” means the specific
food which the subjects choose and eat more than 5 times per
week.

1.4.9  “"Not prefer” means a man who does not
like a certain kind of food and does not eat that food or
may eat that food less than once per week.

1.4.10 Cooking 0il is the o0il which is used
in cooking. This oil is either lard (animal oil) or

vegetable oils (soy bean o0il, palm oil and coconut oil).
1.5 Assumptions of the study

This study tried to 1ihit the following fac-
tors which could influence the ]ipid concentrations in both

experimental and control groups. The factors are:

1.5.1 Socio-economic status : Both experimen-
tal and control groups are selected from subjects
belonging to the middle class, having a monthly. income
ranging from 5000?9000 baht.

» 1.5.2 Race : Al1l subjécts in the experimental
and control groups are Thai.

1.5.3 Sex : Only males‘are collected for the
experimental and control groups.

1.5.4 Age : The subjects 1in both exPerimental
and control groups of this study are between 30;59 years
of age. |

1.5.5 Weight : The weights of subjects in the

study groups are in the range of 50-70 kilograms (kg).



1.5.6 Height : The heights of subjects 1in
the study groups are in the range of 150-180 centimeters
(cm).

1.5.7 Blood pressure : The blood pressures of
all subjects in both experimental and control groups ranged
from 100-150 mm Hg for systolic blood pressure and 60-90 mm
Hg for diastolic blood pressure. |

1.5.8 Alcohol consumption : Subjects in both
experimental énd contr§1 groups are persons who have never
drunk alcohol, whiskey or beer. However, the other 1low
percentage alcoholic drinks such as fruit wine might be
drunk about once a month.

1.5.9 Blood : The blood samples are obtained
from the antecubital vein in the morning, after a 12-14 hour
fasting overnight in both experimental and control groups.

1.5.10 Drug administration : A11 subjects in
both experimental and control groups should never have

- taken any . drugs of any illness.
1.6 Data Analysis

In the study, the distribution of the data 1is
assumed to be normal when there appears to be no striking
departure from normality and the sample size is greater than
30; in such cases, the parametric statistical tesgg are used
(9). Analysis wusing non parametric statistical tests is
performed when the sample size of experimental or control

groups is less than 30 (10). A probability of 1% and 5% was



taken as the level of significance in statistical analysis.

Mean, standard deviation (sD) and the t-test
for difference between means are computed to describe and
compare the lipid profiles in 40 smokérs and 40 non-smokers.
Kraska]—Wa]]is‘ and Mann-Whitney U test‘are primarily used
for comparison of the difference among the groups of muiti-
ple comparisons in the cases where the sample size is 1less

than 30.

Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS) on an IBM

computer.
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CHAPTER 11I
REVIEW OF LITERATURE
2.1 An overview of coronary heart diseases

Atherosclerosis is an example of a condi-
tion of the multi factorial causes, those are the amount of
cho]esterol and saturated fat ingested (11,12). The study
of a common-source ep'i'demic includes measurements of the
determinants of susceptibility, pathogenesis, and virulence
of the agent and of the incubation period. The epidemic is
usually measured by the attack rate (pathogenicity),
i.e., the number of people who develop the'disease among
those exposed, as well as by the severity of the disease

(virulence).

’

"In chronic diseases these are usué]ly referred
to as incidence, morbidity, or mortality. In atherosé]ero—
sis, a population’s susceptibility to the common source is
believed to be related to its concentration of " total or
low-density 1lipoprotein (LDL) 1in serum; pathogenicity is
measured by the incidence of the disorder-atherosclerosis
in the population; virulence is reflected in the frequency
of severe outcomes: myocardial infarction (MI) and sudden
death. .

Clinical coronary heart disease (CHD) is just
one of the endpoints of atherosclerosis. Unfortunately, the

study of atherosclerosis is rather the study of patients
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with heart disease; For example, féctors that relate to the
progression Qf atherosclerotic disease, such as hypertension
and .cigarétte smoking, require the existence of the common
source, those are a high—Saturated-fat and high-cholesterol
diet. Similarly, those factors associated with virulence
or the progression to acute MI and sudden death (13),
require the4epidemiologica1 study of coronary atheroscle-

rosis.

Keys and others (14-17) measured the dietary
intake of cholesterol and saturated fat in.popu1ations with
-or without substantial disease, using a classical approach
to the epidemiological investigation of a. common-source
epidemic. These initial contributions, plus laboratory
studies with animals, and the important observations in
individuals who were genetically very susceptible to athero-
sclerosis, i.e., those with familial hypercholesterolemia,

Ted to the current era of atherosclerosis research.
2.2 The risk factors
2.2.1 Hyperlipidemia

In men, total cholesterol and both HDL- and
LDL-cholesterol have repeatedly been shown to Vbe strong,
consistent, and independent predictors of corondry heart
disease (18-24). Increaszd concentrations of total choles-
terol and LDL cholesterol have been shown to increase the
risk of coronary disease, whereas high concentrations of

HDL-cholesterol have been demonstrated to protect against
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heart disease. Results of the Lipid Research Clinics (LRC)
Program Coronary Primary Prevention Trial have clearly
documenﬁed that lowering the concentrations of total choles-
terol and LDL cholesterol results in a decreased risk of
coronary heart disease in men (25,26). However, no direct
evidence -addresses the question 6f whether 1lowering 1ipid
concentrations in women reduces their risk of coronary heart

disease (27). The classic works of Keys and his co-workers

(28) and Hegsted et al (29), completed nearly a quarter of a
century ago, clearly demonstrated that in men the concentra?
tions of total and LDL-cholesterol can be altered in pre-
dictable ways by dietary changes in cholestero1l, polyunsatu-
rated faﬁty acids and saturated fétty acids. It has been
assumed that the Keys and Hegsted equations, which predict
changes in serum cho1estero1 as a function of changes in the
diet, hold for women as well, although this question has not

been specifically addressed.
2.2.2 Smoking

Despite the fact that as early as 1938 ciga-
rette smokers were shown to'die a? an earlier age (30), and
a massive accumulation of subsequent data detailing the
multiple hazards of cigarette smoking has been presented to
the public, almost 60 million Americans continue !to smoke
cigarette and teenagers continue to take up the habit (31).

Cigarette smoking d1rect1y contr1butes to 325 000 prema-

———— - T

ture deaths each year. The health care costs are estimated
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to be $8.2 billion and 1lost earnings are estimated at
$19 billion. Cigarette smdkers have twice the overall death
rate of non-smokers in most western societies. The Fram-
ingham study data are fairly representative of ~prospective
epidemiologic evidence on the association between cigarette
smoking and cardiovascular morbidity and mortality.. Heavy
smoking almost doubles cardiovascular heart disease under
age 65. Beyond age 65, neither significant nor substantiall
gradients of risk can be démonstrated in either sex for(
cardiovascular morbidity. Associations of cardiovascuIar.
mortality and overall mortality are noted in relation to

‘cigarette smoking even beyond age 65.

The association between smoking and the concen-
trations of chb]estero] and lipoprotein is complex, as
smokers tend to weigh less and consume more alcohol than do
non-smokers (32). Theoretically, these characteristics
‘should lead to a more favorable lipid profile unless smoking
per se has effects on 1ipid metabolism. Several cross-sec-
tional studies and one prospective study have evaluated the
association between cigarette smoking and serum lipids and

- lipoproteins in both men and women.
2.2.3 Alcohol consumption

As has been well documented in intervention
studies in men, moderate, long-term alcohol consumption
increases HDL cholesterol (33). Data from the Lipid Research

Clinics Prevalence Study show that alcohol consumption is
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strongly wassociated with increased HDL-cholesterol in both
men and women (34). This report also demonstrated a dose-
response effect, with greater alcohol intake being associat-
ed with higher concentrations of'HDL (34). The strength 'of
the association between alcohol intake and HDL was similar
in women and men, and the effect of alcohol use on HDL in
women was independent of sex hormone use (34). Othér studies
have also reported strong associations between alcohol uss
and HDL 1in women, Qith' dr%nkers having HDL—cholesteroi
concéntrations 6% and 18% greater than non-drinkers
(35,36,37). In comparison, in these same studies men who
drink alcohol have HDL-cholesterol concentrations 15% to 21%
higher than the non-drinkers. Data on the effects}of alcohol
consumption on total and LDL-cholesterol are scarce in
either sex. Some evidence suggests that total cholesterol is
modestly increased with alcohol use (36,38), although this
result 1is not seen consistently (37). Alcohol Vconsumption
could increase total cholesterol by increasing either HDL or
triglycerides. In one report, LDL was modestly and positive-
ly correlated with alcohol consumption; while 1in another
study, alcohol use was associated with slightly lower con-

centrations of LbL (37).
2.2.4 Obesity

Obesity ~has long been known to be an 1important
determinant of serum 1lipids in men, and the effects of

obesity in women appear to be similar to those seen in men.
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Obesity has also repeatedly been shown to be inversely
aséociated with HDL-cholesterol in both sexes (39). Data
from the Lipid Research Clinics Prevalence _Study suggest
that persons 1in the highest decile of body mass have HDL
concentrations approximaie]y 10% to 15% lower than those in
the lowest decile. In this study, obésity was significantly
and negatively correlated (P<0.0001) with HDL-cholesterol
concentratinns in both sexes, and this correlation was inde-
pendentr of age, smoking, alcohol use and estrogen .use.‘ As
noted by the authors, "these differences in HDL..." corre-
isponded to the range of HDL-cholesterol differences reported

to be related to coronary heart disease mortality (39).
2.3 Types of lipoproteins and their metabolism

2.3.1 Types of lipoprotein

Since plasma lipids are transported in the form
of Iippprotein, it is more meaningful to re1éte risk to the
individual plasma lipoproteins. The Iipoproteins' in human
plasma are a polydisperse collection of particles, which
have been classified according to ultracentrifugation and

electrophoretic mobility (Table 2.1) (40).
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Table 2.1 Physiochemical properties and functions of human
plasma lipoproteins

Parameter Types, preperties and functiogs of lipoproteins
Classification
electrophoresis origin pre-8 B a
ultracentrifuge chylomicron vLDL LoL HDL
Composition
protein (%) 0.5 - 2.0 12 25 50
lipid (%) 98.0 — 99.5 88 75 50
Major 1lipid triglyceride triglyceride cholesterol cholesterol
phospholipid
Origin : intestine liver and end product intestine
“intestine of VLDL
Function transport of transport of transport of tranéport of
exogenous endogenous cholesterol cholesterol

triglycerides triglycerides and phospho- from peripheral
lipids to cell to the
peripheral liver
cell

Table 2.2 Guidelines for the interpretation of serum lipid level

Serum lipid No risk Borderline range* ' Treatment

required
mg/d1

Triglycerides <150 150 - 200 >200

Total cholesterol <200 200 - 260 >260

LDL-cholesterol <298 ' 298 - 426 426

HDL-cholesterol Prognostically Standard risk Risk indicator

favorable
Males >60 30 - 60 <30
x

When serum lipid level is in this range, the need for treatment

depends on the overall clinical picture
According to uitracentrifugation, 1lipopro-teins

have been separated into four major classes : chylomicrons,
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very-low-density 1lipoprotein (VLDL), low-density 1lipopro-

tein (LDL) and high-density lipoprotein (HDL)(41).

The second majority technique employed in
classifying plasma lipoproteins is eléctrophoresis. Plasma
lipoproteins fractionated by this technique inc1ude< those
remaining at : origin, pre-B-liboproteins, B-lipoproteins
and Aa—lipopreteins. For practical purposes, plasma 1lipo-
proteins remaining at the»origin‘are equivalent to chylo-
micron, the pre—BQIipoproteins to VLDL, the - B-lipoproteins

to LDL and the a-lipoproteins to HDL (41).

.

2.3.2 Lipoprotein metabolism

Liver and gut are the organs that produce lipo-
proteins. After a fat-containing meal, the dietary triglyc-
erides undergo digestion in the intestine to fatty acid
and monog1ycefidés. The digested products are then ab-
sorbed byrthe intestinal mucosa, recombined into triglycer-
ides and incorporated into lipoproteins called chylomicrons.
The chylomicrons are secreted into the chyle, enter the
systemic circulation through the thoracic duct and pass into
the peripheral circulation. They come into contact with
an enzyme named lipoprotein 1lipase, which hydrolyzes the
triglycerides to free fatty acids and glycerol. When lipol-
ysis is almost complete, a residual partic]e,r called a
chylomicron remnant, is released into the circulation and

further metabolized by the liver (42).
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The liver, 1like the gut, produces a triglycer-
jde-rich 1lipoprotein i.e., VLDL. The metabolism of LDL 1is
similar to that of chylomicrons. The triglycerides of VLDL
élso undergo 1lipolysis by lipoprotein lipase, and VLDL
remnants are released into the circulation. A major portion
of VLDL remnants are contained 1in intermediate-density
lipoprotein (IDL). VLDL remnants can have 2 fates. About
half of these are cytosol cholesteryl esters which yield
free 4cho]esterol;' the remaining plasma LDL _(25—30%) is
removedAby a noﬁ-receptor mechanism, for example, nonspecif-

ic pinocytosis in a variety of tissues.(43)

Another class of lipoproteins is HDL which is
considerabiy smaller than the other lipoproteins. They
contain cholesteryl esters as their major non-polar 1lipid.
HDL are synthesized by the 1liver and intestine as
cholesterol-poor particles called nascent-HDL. Cholesterol
from the peripheral tissues is coupled to the 1latter and.
transported to the liver; this process has been called

"reverse cholesterol transport” (43).
2.4 Hyperlipoproteinemia and hyperlipidemia

Hyperlipidemia is a characteristic of 1lipids
metabolism disorder. 1It induces the accumulation gf one or
more lipids in the blood circulation. The lipids circulat-
ing in the blood system are mainly triglycerides and choles-
terol whereas the others are free fatty acids and phospho-

lipids. Therefore, abnormal levels of lipid could be ex-
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pressed by hyperého]estero1emia, hypertriglyceridemia or
both (44). However, these lipids are transported within the
- circulation in the form of an apolipoprotein binding complex

and termed lipoproteins as already discussed.
2.4.1 Etiology of hyperlipoproteinemia

The causes of hyperiipoproteinemia can- be
devided into three classes; primary, secondary, and dietary

hyperlipoprotememia.

Primary or familial hyperlipoproteinemia 1is due
to a genetic défect. Important clues can be obtained by the
determination of serum lipids and lipoprotein levels in the
affected persons and their first-line relatives, and occa-
'sionally from the presence of specific xanthomatous deposits

(45).

Secondary hyperlipoproteinemia is a result of
certain systemic diseases which can affect lipoprotein
metabolism, for example, diabetes mellitus, hypothyroidism,

nephrotic syndrome, renal failure, etc.(46).

Dietary hyperlipoproteinemia is a result of
dietary mismanagement. Individuals who are prone to die~
tary hyperlipoproteinemia are those who are ob?se and/or
those who have habitually high intakes of saturatéd fats and

cholesterol (46).
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2.4.2 Diagnosis of hyperlipoproteinemia

The diagnosis of hyperlipoproteinemia consists

of the parameters described below.
2.4.2.1 Accurate family and personal history.

The history should be carefully reviewed. The
health status of the cardiovascular system and a complete
family history should be obtained from eabh individual in
the family whose hypercholesterolemia is eithef present or
absent. Hypertrig1yceridemia; diabetes mellitus, hyperten-

sion and obesity should be ascertained as well.
2.4.2.2 Laboratory'testing

Laboratory determinations of serum choles-
terol, triglycerides, HDL-cholesterol and LDL-cholesterol
are useful iﬁdiéators. The absolute value of HDL-cholester-
ol as well as the total cholesterol:HDL-cholesterol ratios
are said ﬁo be of progressive value in CHD (47). The hfgher
the value and the greater the ratio of total cholesterol to
HDOL-cholesterol, the more the risk of developing CHD. The
LDLcho1esterol concentration value were measured by mem-
brane filtration and nephelometry as described by Stone et
al (63). Table 2.2 shows the guidelines for the 1interpreta-

tion of serum lipid levels (49).
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2.5 Relationship between hyperlipoproteinenmia,

smoking and coronary heart disease (CHD)

Bush and his colleagues (27). reviewed a sig-
nificant inverse dose-response relationship between
HDL-cholesterol and smokingrin both sexes, though more
significantly so among women. The present study is consis-
tent with the report of Framingham and co-workers (50-52)
i.e., 1in males, moderate and heavy smokers had lower HDL-
cholesterol than non-smckefs or light smokers; in females,

smokers had lcwer HDL-cholesterol than non-smokers.

In both sexes, smokers had significantly nigher
concentrations of triglycerides than in non-smokers.  In
males, ‘triglyceride concentrations in heavy smokers were
strikingly high- compared with the non-smokers and 1light
smokers. Moreover, it was found that the increment of
triglyceride concentrations was dependent on the increase in
the number of smoked cigarettes . fhese results are similar

to those from other studies (27,53).

The mechanism of how smoking produces high triglyc-
eride levels is not yet understood. But the epidemiological
evidence reveals that, among coronary heart disease pa-
tients, the‘percentage of smokers was much higher‘than non-

smokers.

The - US-USSR steering committee for Problem Area 1,

nutrient intake levels and the associations of the nutrients
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with high-density lipoprotein and low—denéity 1ipoprotein
cholesterol were studied using cross-sectional data from
middle-aged US and USSR men (54). The results from the Lipid
Research Clinics PreQ?lence Study showed statistical dif-
ferences 1in nutrient intakes in the two couhtries. The US
sample had a higher mean intake of protein, polyunsaturat-
ed and monounsaturated fatty acids, and a higher P/S
(polysaturated/saturated) ratio. The USSR sample however
had a higher mean intake of saturated fatty,aCids, . carbohy-
drates, Comp]ex carbohydrates and sucrose. Correlations
between the nutrients and high density lipoprotein cho]es--
terol were weak and consistently negative for fatty = acids,
total fat, carbohydrates and their components, but positive
for ethanol. The correlations between nutrient intake and
1ow-densjty lipoprotein cholesterol were even weaker.
After adjusting for othef factors, nutrient {ntake had an
independent association with high-density lipoprotein cho-
lesterol. Ethanol and carbohydrates showed the strongest
association. Nutrient intake also had a modest independent

association with low-density lipoprotein cholesterol (55).

A total of 164 pre-menopausal female subjects
were randomTy selected for evaluation from a much larger
" pool of volunteers. The relationships between Qjood 1ipid
and lipoprotein levels as dependent variables and cigarette
smoking, physical activity, and alcohol consumption were
detekmined from partial regresion coefficients. A lower

HDL-cholesterol 1level (10.1 mg/dl) was seen in smokers
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than 1in non-smokers. For each ounce of alcohol consumed,
HDL-cholesterol ‘level was higher by 2.8 mg/dl. Greater
physical activii} was also associated with a higher HDL-
cholesterol level of 8.6 mg/dl. An analysis of covariance
with covariance adjustment for age and body fat revealed
that sm&kers who regularly exercised or consumed alcohol had
significantly lower HDL-cholesterol levels than non-smokers
with similar habits. Subjecﬁs who both exercised and con-
sumed alcohol demonstratéd‘higher "HDL-cholesterol levels
than those who indu]ged in one or the other sebarately.
Results suggest that cigarette smoking may attenuate the
effects of chronic exercise or alcohol consumption, or of
both , to raise HDL-cholesterol 1levels. Also, chronic
exercise and alcohol consumption may exért an additive

effect, raising HDL-cholesterol levels (55).

It also reports ontime series  correlation
studies on the relationships between per capita cigarette
smoking and morta1ity rates for heart disease and respirato-
ry cancer for the period 1940-1979 in the United States.
Major findings tend to support the view that there is a 20
year lag relationship between smoking (especially number of
cigarettes consumed per capita) and respiratory cancer
mortality, while there appears to be no lag in the‘relation—
ship of smoking (especially pounds of tobacco conéumed per
capita) to heart disease mortality. Smoking is found to
explain over 90% of the variance in the relationship between

smoking and respiratory cancer mortality, while it explains
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only 50% of the variance between smoking and heart disease

mortality (56).

In the study. of Stubbe et _al (57) the .concentra-
tions of plasma lipoproteins in 10 men who were habitua?
smokers were monitored for six weeks after they stopped
smoking and related to changes in diet and body weight. The
energy intgke increased by 10% (p < 0.05) owing to a higher
consumption of carbohydrate and fét while body weight in-
creased by 2% (p < 0.01). Plasma trig1yceride, cholesterol,
and low-density lipoprotein cholesterol concentrations' did.
not change significantly. The most prominent finding was a
rapid and pronounced increase in high density aipoprotein
concentration. From comparatively low Qa]ues' (mean 0.82
mmol1/L), they rose by 29% (p < 0.01) within two weeks and
remained at this value throughout the observation 'period.
In three subjects who resumed smoking after the end of the
study they again fell to initial values six weeks later.
The initial increase in concentration could be accounted for
mainly by an increase in the esterified fraction and only to
a Tlesser extent 1in the free cholesterol fraction. The
changes 1in ’concentration were accompanied by similar but
less pronounced rises in high-density lipoprotein phospho-
lipidk and 1in apolipoprotein Al concentratiqps (p <«
0.01), whereas high density 1lipoprotein triglyceride

concentrations did not change significantly.
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These finding confirm and extend those of earlier
cross-sectional studies which showed low concentrations of
high-density 1lipoprotein in cigarette smokers (58-61). A
significant correlation between tﬁe rise in high-density
lipoprotein cholesterol concentrations and the increase in
-fat consumption after stopping smoking- indicate that
the changes in high-density 1ipopr§tein concentration may

be partly due to nutritional factors (57).
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CHAPTER III

MATERIALS AND METHODS

3.1 Subjects

- In this study, the method of simple random
sampling introduced more error, therefore, exﬁeriménﬁ purpo-
sive study .was used to select the experimental and control
'subjects. Questionnaires were sent to 1600 officials of the
Thai Water Politant (fWP), with ages ranging from 30-59
years. Their coopefation was requested. Only 40 conffrmed
smokers and 40 confirmed non-smokers were randomly selected
from the population and based on the strict cdefinitions
given earlier, were given questionnaires. The food eating

patterns of these subjects were collected by interviewing.

A general examination, including blood pressure
measurements determined from the left arm of subjects in the
sitting position, was performed. Using the standard sphyg-
momanometer with a standard 14 cm cuff, the first sound was
taken as systolic, and the diastolic pressure as that at
which all sound ceases. General characteristics such as

weight, height and pulse rate were recorded.
3.1.1 Blood Sambles

Twenty ml blood were obtained from the ante-
cubital vein after a 12 hour fasting in both smokers and

non-smokers. Serum was then separated by centrifugation at
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3000 rpm. for about 10 minutes. Serum was used for the
analysis of serum high-density lipoprotein cholesterol
(HDL-cholesterol), low-density lipoprotein | (LDL-choles-
terol), very-low-density lipoprotein (VLDL), chylomicrons,

total cho]estéro] (chol) and triglyceride (TG).
3.2 Analytical method
3.2.1., Determination of HDL-cholesterol

The method of Brustien (62) was u#ed for tﬁe
"determination 6f HDL-cholesterol. Chylomicron, VLDL and LDL
were precipitated by adding phosphotungstic'acid and magne-
sium ions to the sample. HDL was left in the _supernatant
after centrifugation. The cholesterol content of HDL was

determined enzymatically.
3.2.1.1 Reagents

a. Phosphotungstic acid 4.8 g/dl

-b. Magnesium chloride 3.0 mol/1

The precipitating reagent was obtained by
adding five parts of phosphotungstic acid (a) into one part

of magnesium chloride (b).
3.2.1.2 Procedure
a. Precipitation

200 ul of serum sample and 20 ul of precipi-

tating reagent were pipetted into a centrifuge' tube. The
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solution was mixed, incubated at room temperature for 10
minutes and centrifuged in an Eppendorf microfuge (8,000~

10,000 rpm) for 5 minutes.

After centrifugation, the clear supernatant was
separated within one hour and the cholesterol content was

determined by the enzymatic colorimetric method.
b. Cholesterol assay

25 ul of supernatant was added to 1t ml of
cholesterol reagent solution and the cholesterol content was
assayed>as described in the total cholesterol assay (3.2.3)

except that the incubation period was 20 minutes.

Standards were prepared and analyzed according

to the total cholesterol assay as stated on page 30.
3.2.1.3 Calculation

Cholesterol concentration per tube
= Concentration of standard (mg/dl1) X Absorbance of sample

Absorbance of standard

At precipitations step the total volume is

= 0.2 ml serum + 0.02 ml precipitating reagent = 0.22 ml

If the total volume at the precipitation .

is 0.22 ml the serum content will be = 0.22 mi

Serum content in 100 ml precipitating

0.2x100 = 1000 ml
0.22 11

solution 1is
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If cholesterol content in 100 ml

precipitating solution is = y mg
Serum 1000 ml contains cholesterol . = y mg
11
Serum 100 ml contains cholesterol = yxi00x11 = 1.1y mg
' 1000 '
or the correcting factor is = 1.1
Then,'HDL-cho]esfero] = Cs (mg/d1) x Au xi.1
As
The supernatant obtained after centrifugation

must be clear. When the sample has a high triglyceride
content, the lipoprotein might not be completely précipitat—
ed and the supernatant could be cloudy due to those floating
precipitates. In that case, the specimen would be diluted
1:1 with 0.9% NaCl solution and the - precipitation step
repeated. The result from this cholestefo] assay must then

be muitiplied by 2.

3.2.2 Determination of LDL, VLDL and chylomi-

cron concentration

LDL, VLDL and chylomicrons  were measured by
membrane filtration and nephelometry as described by Stone

et al (63).

3.2.2.1 Procedure

0.5 ml of serum or plasma was mixed with 4.5 ml

normal saline solution. The solution was read on nephelome-
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ter (The Thorp micro-nephelometer). After measuring, it was
filtered through Sartorious membrane (MF 12). Then, the
filtrate was measured the turbidity again by nephelometer.
The concentration of LDL, VLDL and chylomicrons were
~obtained wusing a Profile Estimator. Following this
method, the normal value of LDL (s), vLbL (M) and chylomi-

cron (L) are equal to 550, 250 and 32 mg/100ml1 (63).
3.2.3 Determination of total cholesterol

Enzymatic assay using. a colorimetric measure-
ment was employed in determining the serum cholesterol level

(64).
Test principle is as follows :
cholesterol esterase

-cholesterol ester + L > cholesterol + RCOOH

‘cholesterol oxidase

cholesterol + O, —---———=-—-—— > g4

—cholestenone + H202

POD"
2H,0, +4-aminophenazone + phenol ----> 4-(p-benzoquinone-

monoimino)-phenazone
+4 HZO-

3.2.3.1 Reagents

The reagent kit for assay was purchased from
Wako Pure Chemical Industries Ltd., Japan. Each bottle of

the reagent kit contains the chemicals as listed below.
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Contents Concentration
Tris buffer 100 mmol/1; pH 7.7
Magnesium aspartate 50 mmol/1
4-aminophenazone ' : 1 mmol/1
Sodium cholate 10 mmol/1
Phenol ) 6 mmol/1
3,4-dich10f0pheno] 4 mmol/1

Hydroxypolyethoxy-n-alkanes 0.3%

Cholesterol esterase : > 0.4 u/m
Cholesterol oxidase > 0.25 u/ml
Peroxidase : . 0.2 u/mil

3.2.3.2 Procedure

Contents of one bottle from kit was dissolved
in 500 ml redistilled water. The reagent solution was ready
to use after 10 minutes and stable for four weeks at +2 to
+8°c.

One ml of the feagent solution prepared above
was mixed with 0.01 m1 serum in.a sample tube. After both
sample and reagent blank tubes were incubated at 37°C for 10’
minutes, the colour developed then the optica1>density of
the saMple tube was read against that of the reagent blank
tube at 500 nm using a Perkin-Elmer Junior III spéétropho—
tometer (Coleman). Al1 absorbance readings were dSne within

1 hour.
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The standard cholesterol concentrations of 100,
150, 200 and 300 mg/dl1 were prepared and treated in the same

way as the sample.

If values exceeded 700 mg/dl (=18.1 mmol1/1),
0.1 ml of sample material was diluted with 0.2 m1 of 0.9%

NaCl solution and assay was repeated (result x 3).

3.2.3.3 Calculation

mg of cholesterol/dl = Au x Cs _ (mg/dl)
: . As
Au = Absorbance of unknown
. As = 'Absorbance of standard
Cs = Concentration of standard

3.2.4 Determination of triglycerides

The method of enzymatic hydrolysis of triglyce-
rides was used with subsequent enzymatic determination

of the liberated glycerol by colorimetry (65).

Test principle is as follows:

» - esterase
triglycerides + 3 Hp0 ——=—-moemme e > glycerol + 3 RCOOH

) glycerol Kkinase
glycerol + ATP ———————— e > glycerol-3-phosphate + ADP

glycerol phosphate oxidase '
glycero-3-phosphate + Op ——=—=--- > dihydroxyacetonephosphate
. + H0,
peroxidase

H,0, + 4-aminophenazone ------- > 4-(p-benzoquinone-monoimino)-

+ 4-chlorophene . phenazone + 2 H,0 +HC1
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3.2.4.1 Reagents

A reagent kit was purchased from Boehrin-

ger Mannheim Germany..The kit consists of

a. standard precimat glycerol (Cat. No. 166588)
b. buffer solution
c. reagent strips or lyophilisate (Cat. No.

701904)

Ammerse a reagent strip kit in  a bottle of 32
ml buffer soultion (b)'and'sfir the contents for 10
seconds. Allow the strip to stand in the buffer
solution for 5 minutes, stir again for 10 ;econds and
fhen discard the strip. The resulting reagent solution

contains chemicals as listed below.

tris buffer 0.15 mol/1 pH 7.6
magnesium sulphate 17.5 mmol/1

EDTA, disodum salt : 10 mmol/1
4-chlorophenol 3.5 mmol/1

sodium cholate 0.15 %

potassium hexacyanoferrate (II) 6 mol

detergent : 0.12 %

ATP 20.5 mmol/1
4—amin6phenazone 0.35 mmol/1 .
esterase >3 u/ml

glycerol phosphate oxidase 22.5 U/ml

16531 Vlie bbgo
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glycerol kinase 20.2 U/ml

peroxidase _ 20.15 U/ml
3.2.4.2 Procedure

0.01 ml of serum was added to 1.0 ml reagent
solution prepared above and the triglyceride content was

assayed as described for total cholesterol (3.2.3).

Precimét ‘glycerol (Cat. No. 166588) was wused as
standard, the glycerol concentration of 21.0 mg/dl corre-
sponded to a trigTyceride conceﬁtration of 200 mg/dl. The
standard triglyceride concentratigns of 200, 150, 100 and 50
mg/d1 were. prepared, respectively, and analyzed 1like the

sample.

" When the triglyceride concentration exceeds
1000 mg/d1 (11.4 mmol/1), 1 part of sample was diluted with
5 parts of 0.9% NaCl solution and assay was repeated (resuit

X 6).
3.2.4.3 Calculation

mg triglycerides/dl = Au x Cs (mg/dl)

As
Au = Absorbance of unknown
As = Absorbance of standard
Cs = Concentration of standard
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CHAPTER 1V
RESULTS

Table 4.1 demonstrates the general characteris-
tics of the studied'subjects, 40 smokers and 40 non-smokers.
There were no significant differences 1in age, height,
weight, Body mass index (BMI) and blood pressure in both

groups.

HDL-cholesterol decreased significantly in
ggdkers Qhen compared with non—smokers (p=0.013, Table
4.2); There were no statistically significant differences
in LDL, VLDL, chylomicrons and total cholesterol between
smokers and non-smokers (Table 4.2). It also showed
slightly but significantly higher serum triglyceride in non-

smokers than in smokers as shown in Table 4.2.

Food preference study was performed by using
interviewing questionnairs. Mean and standard deviation
of lipid profi]es of all the studied subjects who prefered
and consumed different typefof cooking oils (lard,
vegetable o0il and mixed) are shown in Table 4.2.184.2.2.
There were no significant differences in all 1ipid profiles

based on different cooking oils used.

Table 4.3 show the mean and standard‘deviation
of 1lipid profiles of all the studied subjects in terms of
preference and consumption of different kinds of foods i.e.,

fatty foods, foods cooked with coconut and egg. HDL-choles-
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terol was deéreésed significantly in the people who
prefered to eat fatty food (Tabfe 4.3). When we examined
among two group smokers and non-smokers in the preference
of fatty food, HDL-cholesterol was found to be 1lower in
the smoker who prefer fatty food (Table 4.4, Table 4.5).
No significant difference of HDL-cholesterol in the
smokers and non-smokers who did not prefer eating . fatty
foods (Table 4.4). No other kinds of foods had effect on
the HDL-cholesterol level of the study subjectsv(Tab1e

4.6-4.9).

When the data were analysed for the influence
of smoking and different kinds of food consumption, HDL-
cholesterol was significantly decrease 1in smokers who
prefered and consumed fatty food, food cooked with coconut
and egg (Table 4.4-4.9). The}e was also decreased of HDL-

cholesterol in smokers who prefered fatty foods.
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Table 4.1 Basic characteristics of the studied subjects, 40 smokers and 40

non-smokers.

Smokers Non-smokers p-value
(no.=40) (no.=40) :
1. Age (years) ;;TOS 4+ 9.18 43.55 + 7.87 OT;QSV
2. Height (cms) 162.9 '+ 5.43 - 163.47 + 6.14 0.573
3. Weight (kgs) 1 61.19 + 8.52 62.02 + 8.15 0.657
4. BMI (wt/ht?) 23.07 + 3.26 23.16 + 3.02 0.9
5. Blood pressure (mm Hg.)
Systolic 126.45 + 15.21 129.53 + 12.62 0.33
78.00 + 8.23 0.66

Diastolic 77.25 # 7.15 o

Note: Significant level is equal to 0.05
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Table 4.2 Mean and standard deviation on lipid profiles of 40 smokers and
40 non-smokers.

Type of Tpid profiles Smokers Non smokers p-value
(no.=40) (no.=40)

HDL-cholesterol 46.25+12.80 53.17411.57 0.013*

LDL(B)(S) 359.83+98.49 355.02+497.45 "~ 0.65

VLDL kpre—B) 119.40154.02 122.95457.18 0.77

M)

chylomicrons(L) ' 18.93415.43 18.03+ 9.12  0.75

Cholesterol 188.56+42.94 181.31443.53 0.45

Triglyceride V125.28130.38 115.82+30.62 0.17

; _____________ . _— - . __ . __

p-value < 0.05 using t-independent test

Note: Significant level is equal to 0.05

L = Large particles = Chylomicrons
M = Midium particles = Very low density lipoprotein
§ = Small particles = Low density lopoprotein
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Table 4.2.1 Mean and standard deviation of lipid profiles of
smokers and non-smokers consumed lard

Lard

Smokers Non-smokers p-value

(no.=14) (no.=12)
HDL- 46.64415.09 53,67+13.22 0.223
cholesterol
LDL- 7 377.00473.77 383.08+108.55 0.867
(s) : .
VLDL- 102.36+51.46 112;92139.57 0.568
(pre-B)(M) '
chylo- 17.14+13.97 16.92+8.98 0.963
micron (L) - :
Cholesterol 193.99+36.12 201.43439.85 0.622
Triglycerides 122.90+23.37 ~ 119.59+30.43 0.756

_—-—--.———_-_---_-_-—————-.-——-_---___-_--_________’___-—-—_-___———

Large particles = Chylomicrons

L =
M = Medium particles = Very low density lipoprotein
S =

Small particles = Low density lopoprotein
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Table 4.2.2 Mean and standard deviation of 1lipid profiles of
smokers and non-smokers consumed vegetable o0i].

> Vegetable oil
Smokers Non-smokers p-value
(no.=20) (no.= 16)
HDL- 46.55410.40 49,38+8.25 0.382
cholesterol
LDL- . 338.00+111.48 321.63+98.49 0.648
(s)
VLDL- . 134.40+52.74 124.68+64.17 0.621
(pre-B)(M) :
chylo- 19.90+17.39 - 18.56+10.02 . 0.786
micron (L) ‘
Chol.  138.79148.47 172.35+43.49 0.467
TG 126.294+34.50 117.68+32.16 0.449
L = Large perticles = Chylomicrons

x4
n

Midium particles = Very low density lipoprotein

Small particles = Low density lopoprotein

[72]
"
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Table 4.2.3 Mean and standard deviation of 1ipid profiles of
smokers and non-smokers consumed mixed. .

Mixed o011

Smokers Non-smokers p-value

(no.=6) (no.= 12)
HDL- 44,33+16.40 57.75+12.176 0.073
cholesterol
LDL~- 382.50+122.21 371.501114.69 0.725
(s) ' :
VLDL- ; 109.16+58.85 130.66165.05 0.506
(pre-B)(M)
chylo- 19.83+13.83 18.4248.67 0.792
micron (L) _ )
Chol 191.78+43. 31 173.14+43.82 0.406

TG 127.48+35.12 109.56430.43 0.279

Lérge particles = Chylomicrons

L =
-M = Midium particles = Very low density lipoprotein
S = Small particles = Low density lopoprotein
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Table 4.3  rean and standard deviation of lipid profiles of the population according to their preference and
conzunption of different types of feod i.e., fatty feods, foods cooked with cocorut and egg.

fatty food Food cocked with coconut feq
Yes No p-value Yes No p-value Yes No p-value
{56.:35) (rG.=45) {r0.253) (ro.227) {n3.265}  (no.:z86)

HDL-  45.6€411.04  52.87+12.97 oqoxo’ 49.40114.32  50.3318.54  0.716 49.0€112.71  52.79+12.12 0.319
cholesterol

LDL- 344.£6498.6¢ 367.354107.8) 0.235 354.004109.97 364.15492.36 0.¢82 359.594104.52 347.214163.99 0.688
(&)(s ‘

VIDL- 107.80450.04 131.58457.47 0.056 122.79:54.96 118.00£56.88 0.71¢ 120.36155.54 125.00456.06 0.778
{pre-6)(M)

chylo- 20.43$14.15 17.18411.24 0.259 17.43118.59  20.52412.59 0.303 19.23413.05  14.9349.85  0.249
sicron

(L)

Chol 181.74343.7% 187.42442.95 0.562 181.16443.64 192.35441.88 0.27% 1B6.15443.¢9 179.22441.38 0.985
16 119.22427.5%0 120.19433.25 0.83¢ 120.74431.66 120.18429.27 0.939  118.85451.80 128.56124.12 0.285

Kote: Llevel of significant is equal to ¢.05 using t-independent test

Yes = perfer and consuse > 5 tiges per week.

No = net prefer and corsuse < § tizes per week.

L = large particles = Chylosicrens
K = kidiue particles : Very low density lipoprotein

S : Seall particles : Low density lopoprotein
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Table 4.4 Mean and standard deviation of lipid profiles of smokers and non-

smokers consumed fatty food.

Fatty food Preference

Yes

Smokers  Non-smokers p-value

(no.=21) (no.=14)

No

Smokers Non-smokers p-value
(no.=19)  (no.=26)

HOL-
cholesterol

LoL-
(s)

YLDL-
(pre-B) (M)

chylo-
micron (L)

Chol

TG

41.43+8.90 52.00+11.09 0.004 £

343.24+101.09 346.78+98.62 0.919
107.09+50.09 108;57151.83 0.942
21.09+£16.57 18.71+9.86 0.633

187.57+45.69 172.99+40.72 0.342

118.12+25.25 122.15+31.41 0.677

51.58+14.45 53.81+11.98 0.575
378.16+101.40 359.46+113.57 0,572
132.79+56.34 '130.69155.38 0.905

16.53+14.10 17.6518.8} 0.744

189.65+40.91 f85.79145.11 0.770

133.21£34.15 112.41£30.26 0.037

*

Noie: level

Yes =

_No =

L = Large
M=
S =

p-value < 0.05

of significant is equal to 0.05

-

prefer and consume > 5 times per week.

not prafer and consume < 5 times per week.

particles = Chylomicrons

Small particles = Low density lopoprotein

Midium particles = Very low density lipoprotein
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Table 4.5 Mean and standard deviation of lipid profiles of smokers and non-smokers
according to their preference and consumption of fatty foods.

e .

Smokers Non-smokers
Fatty foods preference Fatty food preference
yes no yes no
(no.=21) (no.=19) p-value (no.=14) (no.=26) p-value
HOL- 41.43+8.96 51.58+:14.45 0.0090* 5§2.00+11.09 53.81+11.98 0.9442
cholasterol
LDOL- 343.24+101.09 378.16+101.40 0.2701 346.79+98.62 359.46+113,57 0.5281
(8) () N
vLOL- 107.29+50.09 132.79+56.34 0.1375 108.57+51.83 ' 130.69+59.38 0.2098
(pre-8) (M) . )
chylo- ’ 21.09116.5f 16.53+14.10 0.2944 18.71+9.86 17.65+3.87 0.7053
micron (L)
Chol 187.57+45.69 189.65+40.91 0.8513 172.99+40.72 185.79+45.11 0.4076
TG 118.12425.25 133.21+34.15 0.1250 122.15#31.41 112.41+30.26 0.4572
P ‘ .

p-value < 0.05

Note: level df significant is equal to 0.05

Yes = prefer and consume > 5 times per week.
“No = not prafer and consume ¢ 5 times per week.
L = Large particles = Chylomicrons
M = Midium particles = Very low density lipoprotein
. 8 = Small particles = Low density lopoprotein
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Table 4.6 Mean and standard deviation of lipid profiles of smokers and non-
smokers consumed food cooked with coconut.

food cooked with coconut Preference

Yes "No

Smokers Non-smokers p-value Smokers Non-smokers p-value

(no.=25) (no.=28) (no.=15) (no.=12)
HDL~ 42.84+13.62 55.25+12.43 0.001t 51.93+9. 11 48.33+7.67 0.285
cholestero]) _
LoL- 363.64+100.35 345.39+118.69 0.552 353.471105.76 377.50+74.66 0.512
(s) ,
VLOL- 131.00+55.64 115.46+54.28 0.309 100.07+46.71 140.42+62.32 0.066 *
(pre-8)(M) .
chylo- 17.68415.88  17.2149.02 0.895 21.00414.95 19.9249.46 0.829
micron (L) . . '
Chol . 186.62+41.75 176.28+45.47 0.384 191.794#46.17 193.05+#37.82 0.940
TG 126.84+32.56 115.29+30.67 0.188 122.68+27.27 _117.04132.55 0.628

p-value < 0.05

Note: level of signifi;ant is equal to 0.05

Yes = prefer and consume > 5 times per week,
"No = not prefer and consume < 5 times per week.
L = Large particles = Chylomicrons
M = Midium particles = Very low density lipoprotein
S = Small particles = Low density lopoprotein
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Table 4.7 Mean and standard deviation of lipid profiles of smokers and nan-smokars
according to their preference and consumption of foods cooked with caconut.
[ .

Smokers Non-smokers
Food cooked with coconut Food cooked with coconut
preference preference
yes no ‘ yes no
{no.=25) (no.=15) p-value - (no.z=28) (no.=12) p-value
HDL~ 42.84+13,.62 51.93+9.11 0.0032* - 55.25+12.43 48.3327.67 0.1723
cholesterol o
LOL- 363.641100.85' 353.47+105.76 0.8253 345.39+118.69 377.50:74.66 0.1819
(8) (s) ~

vLDL- 131.00£55.64  100.07+46.71  0.0647 115.46+54.28  140.42+462.32 0.2598
(pre-8) (M) : ,

chylo- 17.68+15.88 21.00£14.95 0.2554 17.21+9.02 19.92+9.46 0.4223

micron (L) .
Chol 186.62+41,75 191.79+46.17 0.5997 © 176.28+45.47 193.05+37.82 0.2022

TG 126.84£32.56  122.69+27.27 0.3038 115.29+30.67 117.04£32.55 0.9189

Note: level of significant is equal to 0.05

Yes = prefer and consume > § times per week.

No = not prefer and con%ume < § times per week.
L = Large partic]eg = Chylomicrons
M = Midium particles = Very low density lipaprotein
S =

Small perticles = Low density lopoprotein



Table 4.8 Mean and standard deviation of lipid profiles of
smokers consumed egg.

47

smokers and non-

Egg
Yes No

smokers Non-smokers p-value Smokers Non-smokers p-value

(no.=33) (no.=33) (no.=T7) (no.=7)
HDL- 45.18+12.83 52.94+11.51 0.012* 51.29112.30 54.29+12.73 0.9070
cholesterol “ '
LoL- 360.39+95.09 358.78+114.65 0.951 357.14£136.74 337.29+67.11 0.736
(s) »
vLOL- 119.27455.86 121.45£56.05 0.875 120.00+48.22 130.00+66,.52 0.753
(pre-8)(M) :
chylo- 20.06+16.07 18.39+48.92 0.608 13.57+9.74 16.29+10.55 0.626
micron (L)
Chol 186.94+43.99 185.35+44.05 0.884 196.19+39.77 162.26+38.16 0.129
TG 122.08+30.45 115.62433.25 1.413 140.37+27.13 116.74114.08 0.063

x

p-value < 0.05

Note: level
Yes =
No =
L = Large
M=
S =

partiéles =

small particles =

Midium particles =

Chylomicrons

of significant is equal to 0.05
prefer and consume > 5 times per week.

not prefef and consume < 5 times per week.

Very low density lipoprotein

Ltow density lopoprotein
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Table 4.9 Mean and standard deviation of lipid profiles of smokers and non-
smokers according to their preference and consumption of egg.

Smokars Non-smokers
Egg preference Egg preference
yas no yes no
(no.=33) (no.=7) p-value (no.=33) (no.=7) p-valua
HDL- 45.18+12.83 51.29+12.30 0.0168% 52.94+11.51 '54.29112.72 0.6256
cholesterol
LoL- 360.39+95.09 357.14+136.74 0.7016 358.79+114.66 337.29+67.11 0.6759
(8) (s)
vLDL- 119.27455.86 120.00+48.22 0.8346 121.45+56.05 130.00+66.52 . 0.7806
(pre~8) (M) ’ :
chylo-- 20.06£16.27 13.57+9.74 0.3443 18.39¢8.92 16.29+£10.55 0.5531
micron (L)
Chol "~ 186.94+43.99 196.19+39.77 0.6759 185.35%44.05 162.26+38.16 0.1473
TG 122.08+30.45 140.37+27.13 0.1189 115.62+33.25 116.74+14.08 0.6505

x
p-value ¢ 0.05

Note: level of significant is equal to 0.05
Yes = prefer and consume > 5 times per week.

No = not prefer and consume < 5 times per week.

L = Large particles = Chylomicrons
M = Midium particles = Very low density lipoprotein
S = Small particles = Low density lopoprotein



49

CHAPTER V
DISCUSSION

This study tried to eliminate certain extrane-
ous factors that may influence lipid patterns by comparing
40 male smokers with comparable age, body physiology 1i.e.,
weight, height, body mass index, and blood pressure level,
using 40 male non-smokers as controls. The selection was
also made on the background of being a smoker for not less
than 5 years, which classifies them as moderate smokers.
The pitfall of using this sample selection method was that
the small sample size of both the experimental and control
groups made the selection process time consuming. The
advantage of doing so 1is that, if the difference
between the groups is real, the statistical analysis will

prove it clearly.

The only prominent finding was the statisti-
cally significant decrease in HDL-cholesterol 1level among
the smokers compared with non—;mokers (46.33 + 12.77 mg/100
dl vs 52.68 + 11.43 mg/100 d1, P = 0.013, Table 4.2),
whereas there were no significant changes in other fractions
of the 1lipid profiles. 1If the HDL-cholesterol were not
influenced by other factors, it is reasonable enough to
indicate the direct effect of smoking in lowering of the
HDL-cholerterol 1level. This result is in accordance with

the findings of Stubbe et al (57) who reported that HDL-



50

cho]este}ol had decreased in heavy smokers who had Qeen
consuming 17-30 cigarettes a day for a; least 12 years
and HDL—cho]estero] increased after‘they stopped smoking.
However Erikssen and Enger (3) reported that HDL-cho-
A1estero] is not influenced by smoking but that high levels
df HDL protected from coronary heart disease (66), This
conc]Usion_ is not consistent with that of Kuller et al
(67) who stated that cigarette smoking is associated with
increased atherosclerosis in populations .that consume diets

high 1in cholesterol and saturated fat.

LDL, VLDL and ‘chylomicrons levels 1n‘ smokefs
showed no statistical difference compared with non-smokers
(Table 4.2). 1t has been proven.that this 1lipid component
is derived endogenously by de,nbvo synthesis and exoge-
nously from the diet. The studies of Go]dstein and Brown
have established that Cu]tured cells have high affinity
receptors, 1ocatedv in clathrin-coated pits in specific
regions of the surface membrane (68). These recognize the
apoprotein moiety (ApoB) of LDL. Following binding, the
LDL are engulfed as intact particles and transported to
lysosomes where‘their cholesteryl esters are hydrolyzed
and the apoprotein is degraded. The LDL-derived cholesterol
affects cellular cholesterol content in seVeral ways.
There is enhanced activity of acy]—CoA? cholesterol acyl-
transferase (ACAT) which allows excess cholesterol to be

stored as cholesteryl esters. Cholesterol synthesis is
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inhibited, and production of receptors is switched off so

that '-further entry of LDL-cholesterol 1in the cells is

limit.

In this study when the data were reanalyzed by
comparing the food eating habits, it was found that only
fatty food, food cooked with coconut and egg consumption
influenced changes in HDL-cholesterol concentrations ( P <
0.05, Table 4.4-4.8). No evidence of change in other lipids
was detected due‘to other types of food consumptfon. (Table
4.444.8). » fherefore, the LDL 1in .both ‘smokers and non-
smokers are not affected by the diet. This might have
occured due to the sample selection hethod used. This study
did not confirm the observation that smoking may increase
LDL concentrations which has been reported by Stamford
and his co-workers (55). The discrepancy might be due to
the more relative factors used in the study of Stamford et

al (55).

There was 'no increase 1in cholesterol and tri-
glyceride concentrations in both smokers and non-smokers
(p>0.05, Table 4.2); however there was a tendency for high
~ triglyceride concentrations 1in non-smokers. This result
agrees with a previous study (55) which reported that there
were slightly but not significantly higher triglyceride
concentrations in non-smokers than in smokers of both high
and low physical activity (55). It is known that concentra-

tion of triglycerides after fasting is not a strong predic-
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tor of heart attack or atherosclerosis (53). However, there
were very few data on the relationship between non-fasting
concentrations of triglycerides or remnant chylomicrons or
ihtermediate-density lipoproteins (IDL) and the risk of
heart attack and atherosclerosis. Increased consumption of
omega-3 fatty acids results in a decrease 1in triglyceride
content, possibly an increased insulin sensitivity, and an
épparent reduction in the risk of heart attack (69). The .
interrelationships among triglycerides, HDL-cholesteroi, and
atherosclerosis appear to be operative oniy in associétion
'with the common source, the high cholesterol and saturated-

fat diet (70). A ‘

Dietary factors are known to have influence on
serum choiesterol, but only a few works have been reported
on HDL-cholesterol concentrations. The US-USSR steering
committee on pathogenesis of atherosclerosis showed no-
correlation between HDL-cholesterol and nutrienﬁ intaké
(fatty acids, total fat and carbohydrate) but was positively

correlated for ethaho1 (54).

In this study 2 kinds of cooking o0il used by
the subjects were compared to discover their effect on the
lipid profiles. Table 4.2.1, 4.2.2 showed no effect of  any
cooking oil on the lipid profiles of subjects, whereas 1in
subjects who used lard and vegetable 0il were broken down
into subgroups of smokers and non-smokers. Smoking did not
cause ény lowering of the HDL-cholesterol concentrations in

this study. This might be due to the value in tables have
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shown qualitative rather than quantitative measurement
includingv with small sample size therefore, the different
between tﬁo kinds of fat was not clear. Moreover, dietary
fat are usually ihvolved in LDL rather than HDL. The mean
cholestero] concentrations of all 2 groupsfconsuming lard,
vegetable oil and mixed oil were all under 200 mg/100 dl.
This might be reflecied from the low fat consumption of the
subjects and the different kinds pf fatty acids in}the diet
of the subjects which had no influence on the 1lipid profile.
It .can be noted that 54 out of 80 subjects used vegetable
oil (Table 4.2.1, 4.2.2). In generai,'peop]e tend to consume
vegetable o0ils which afe widely available in the market

now a .day.

Table 4.4-4.9 show the fqod preferences that
might influence lipid profiles in 80 subjeets. Five kinds of
 food patterns i.e., high fatty food, high saturated fat in
the form of coconut milk were considered. The analysis was
done among smokers and non-smokers. Interestingly, smokers
who prefer high fat food, i.e., fatty food, food cooked
with coconut had lower HDL—cho]eetero1 level than smokers
who do not prefer this kind of food. Comparing the non-
smokers who prefer and do not prefer fatty foods, there
was no different in the HDL-cholesterol 1level (Table 4.5).
‘Therefore, 1t‘vcan‘ be concluded that an important major

factor leading to diminished HDL-cholesterol might be the
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type of foodstuffs consumed which attenuate the effect of
smoking. Notwithstahding, the effect of foodstuffs intake

combined with smoking requires further investigation.

In conclusion, this study could reveal the de-
.érease of HDL-cholesterol level from the smoking effects.
This might be explained ﬁhat-smoking may cause tissue
anoxia which may decrease in the synthesis of enzyme"leci-
thin:cholesterol acyltransferase which need in the esteri-
Vfied cholesterol in HDL synthesis (71). Moreover, serum
.- thiocyanate (SCN) levels, due to traces of cyanidé in tobac-
co, are strongly increased with the smoking and as the
knowledge that thiocyanate are the good inhibitors of the
enzyme (72). Therefore, these 2 factors are synergistic and

lead to the lower of HDL-cholesterol level.:

The fatty fpod might accelerate the using of HDL-
cholesterol for recycling of cholesterol to be excreted in
 the liVer. Hence, HDL-cholesterol might decrease in the
normal situation while there was less syhthesis of HDL-

cholesterol in smokers.



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The following conclusions were obtained from this
study. ’

1. HDL-cholesterol decreased significantly in smok-
ers when compared with non-smokers. |

2. LDL-cholesterol, VLDL-cholesterol, chylomicrohs
and- total cholesterol wére no statistically significant
difference 1in smokers when comparing with non-smokers.
However, smoking also are the'fisk of increasing those
lipids.i

3. In this study, the food eating habjt and smoking
seem to be synergistic effect in some protective 1lipid
espectially HDL-cholesterol. It 1is found that HDL-
cholesterol decreased significantly in smokers who ate fatty
food, food cooked with coconut milk and egg; This study did
not confirm the effect of food which act as the common risks
with smoking in 1ipid increasing i.e., total cholesterol and
triglycerides from smoking, however, this might be caused by

the short distance crossectional studied.

Recommendations
1. It should have the good plan or proposals 1in

study design. This should stress much in administration of
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experiments and control group both quantitative and qualita-
tive.

2. It should have the definite objective and aims
fn the study.'Moreovef, the study éhou?d be done strictly
along with the objective.

‘3. The. calculation of sample size should be done
under the statistic procedureé. It would give better of the
viewrof,study.

4. The study should emphasized in the interview of
the fbod_intake'and 24 hours recall which give the good base

line data for further study.
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