Aim of the study

(1-1) Introduction :

In the early 1960 s researchers identifiechapod cholesterol, or
hypercholesterolemia, along with smoking and hidgo® pressure as
principal risk factors for cardiovascular diseaBkey understood that a
high fat, high cholesterol diet tends to raise Hl@holesterol, and that
high blood cholesterol levels promote atherosclero&therosclerosis

leads to artery disease and often causes heakatta

Recently, the cholesterol-heart disease pctbas become more
complicated. Total cholesterol levels do not ték tentire story. The
levels of LDL and HDL cholesterol predict healtsks more accurately
than total cholesterol levels do. High LDL cholestdevels are a greater
risk than high total cholesterol, with some kindsL®L being more
dangerous than others. Low HDL cholesterol levetsaase the risk of
heart disease, as do high levels of triglyceridesl ather newly

discovered blood lipid.

(1-2) Myocardial I nfarction :

The World Health Report, (2004) defined aauiecardial infarction
(AMI or M1), commonly known as a heattack, is a disease state that
occurs when the blood supply to a part of the hsamterrupted. The
resulting ischemia or oxygen shortage causes daaradjpotential death

of heart tissuew).

Acute myocardial infarction is a type of acuwaronary syndrome,
which is most frequently (but not always) a maridésn of coronary
artery disease. The most common triggering evethtaslisruption of an
atherosclerotic plaque in an epicardial coronatgrgy which leads to a
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clotting cascade, sometimes resulting in total wglon of the artery as in
(Fig. 1-1).

Atherosclerosis is the gradual buildup of elstérol and fibrous tissue
in plaques in the wall of arteries (in this cadee toronary arteries),
typically over decades. Blood stream column irragties visible on
angiographies reflect artery lumen narrowing agsult of decades of
advancing atherosclerosis. Plagues can becomeblmstapture, and
additionally promote a thrombus (blood clot) thetlades the artery; this
can occur in minutes. When a severe enough plagqutare occurs in the
coronary vasculature, it leads to myocardial irtfarc (necrosis of

downstream myocardiun) as in (Fig. 1-2).

If impaired blood flow to the heart lasts loegough, it triggers a
process called the ischemic cascade; the heast adiel(chiefly through
necrosis) and do not grow back. A collagen scam$oin its place.
Recent studies indicate that another form of ce#td called apoptosis
also plays a role in the process of tissue damalgeesjuent to myocardial

infarction (3).
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Figure (1-1): A myocardial infarction occurs when an atherositler

plaque slowly builds up in the inner lining of aropary artery and then
suddenly ruptures, totally occluding the artery anelventing blood flow
downstreanp).
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(1-3) Classification :

Depending on the location of the obstruction the coronary
circulation, different zones of the heart can beeanjured. Using the
anatomical terms of location, one can describeri@mmfanferior, lateral,
apical and septal infarctions (and combinationghsas anteroinferior,
anterolateral, and so o@). For example, an occlusion of the left anterior
descending coronary artery will result in an amtervall myocardial

Infarcts).

(1-4) Risk Factors:

Many people have multiple risk factors andtthlaese factors

exponentially increase the risk for CAD. An assemsmof the
Framingham and Multiple Risk Factor Interventional'data showed
that approximately 85% of excess risk for premat®Ad is due to one
or more of the following major risk factogs:

(1-4-1)Older Age :

The plaques in the arterial walls of patiemtth atherosclerosis

contain large amounts of cholesterol. The higher kel of LDL
cholesterol, the greater the risk of atherosclerdtieart disease;
conversely, the higher the HDL cholesterol, thedotine risk of coronary
heart disease (CHD).

This is true in men and women, in differergiahand ethnic groups,
and at all ages up to age 75 years. Because molgstérol in serum is
LDL, high total cholesterol levels are also assdlawith an increased
risk of CHD.

Middle-aged men whose serum cholesterol leaetsin the highest

quintile for age (above about 230 mg/dL) have & agcoronary death
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before age 65 yearsf about 10%; men in the lowest quintile (below
about 170 mg/dL) have a 3% risk. Death from CHDobefage 65 years
Is less common in women, with equivalent risks tned those of men.
In men, each 10-mg/dL increase in cholesterol (B Lcholesterol)
increases the risk of CHD by about 10%; each 5-mg/dL increase in HDL
reduces the risk by about 10%. The effect of HDalekterol is greater in
women, whereas the effects of total and LDL cheledtare smaller. All
of these relationships diminish with agge

Risk increases with age in both men and woniEme natural
distribution of risk factors, particularly in womeahanges dramatically

after age 50 yeaxso).

(1-4-2) Smoking :

Cigarette smoking is a powerful risk factagpecially for myocardial

infarction. It accelerates development of coronalaques and may lead
to rupture of plagues, and it is especially dangerom patients with

advanced coronary atherosclerosis.

(1-4-3) Hypertension :

Hypertension is an independent risk factor@MD in both women
and men, and risk increases continuously as blgedspre rises from
levels which are within normal range. For everyn2@Hg systolic or 10
mmHg diastolic increase in BP there is a doublih@dD mortality (2s).
Systolic blood pressure >130 mm Hg or diastoliodlpressure >85 mm
Hg independently accelerates atherogenesis, andrighe of CAD

increases as blood pressure increases
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(1-4-4) Diabetes Mdllitus::

Although diabetes mellitus is usually recogaias a major risk factor

for coronary heart disease (CHD) morbidity and mdxt, in several

studies it has not been found responsible as desiactors).

(1-4-5) Obesity :

(Defined by a body mass index of more thak@®@r, or alternatively

by waist circumference or waist-hip ratio) Mortalftom cardiovascular
disease is almost 50% higher in obese patientsith#émose of average
weight and is 90% higher in those with severe dpesi

BMI is calculated by dividing weight (in kilogramby square height (in

meters)

(1-4-6) Family History of Premature CVD(MI) :

Family history of an early heart attack (befé0 years in men and 55

years in women), which is thought of as reflectimg genetic
predisposition. Atherosclerosis and CAD are oftenresult of a complex
interaction between genes and the environment

There is a suggestion that a positive familstany of CVD is a
stronger risk factor for women than it is for meg. Parental history of

MI < 60 years is a particularly strong risk factor women9).
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(1-4-7) hypercholesterolemia (high blood cholesterol):

Hypercholesterolemia is the presence of hayels of cholesterol in
the blood. It is not a disease but a metabolic grment that can be
secondary to many diseases and can contributeryg foems of disease,
most notably cardiovascular disease. It is closelgted to the terms
"hyperlipidemia" (elevated levels of lipids) andyfferlipoproteinemia™
(elevated levels of lipoproteingp).

Conditions with elevated concentrations ofdmed LDL particles,
especially small LDL particles, are associated aitheroma formation in
the walls of arteries, a condition known as athaeyssis, which is the
principal cause of coronary heart disease and otfeems of
cardiovascular disease. In contrast, HDL partigbspecially large HDL)
have been identified as a mechanism by which cteslgs and
inflammatory mediators can be removed from atheromnareased
concentrations of HDL correlate with lower rates atheroma
progressions and even regression

Reducing cholesterol levels in healthy midaidged men without CHD
(primary prevention) reduces their risk in propamtito the reduction in
LDL cholesterol and the increase in HDL cholestefiokated patients
have statistically significant and clinically impant reductions in the
rates of myocardial infarctions.

Cholesterol concentration in the blood of maike generally higher
than that in premenopasal females. After menopabsejever, the
cholesterol concentration is higher in females tlammales. Serum
cholesterol levels in males seem to reach a plabgah0 to 60 years of

age(19).
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The mean biochemical markers in this studyligrd profile because
the elevated level of lipid profile leads tbypercholesterolemia.
Longstanding elevated hypercholesterolemia leads atwelerated
atherosclerosis; this can express itself in a nundfecardiovascular

diseases especially myocardial infarction.

(1-5) Lipid Profile:

A lipid profile is a group of blood tests thatls how your body uses,

changes, or stores lipids and often ordered togethdetermine risk of
coronary heart disease.

Lipids are cannot dissolve in blood. Lipidglston proteins in the
blood and are called lipoproteins. The amountgdproteins in the blood
can change with what you eat. The amount can dlaage because of
some illnesses and because of heraahjy

The digestive tract is not the only place vehigsids special handling
to more in a water-based environment. To travéhebloodstream, lipid
must be specially packaged into lipoprotein castier

Lipoproteins have a lipid core of triglycerddand cholesterol esters
(cholesterol linked to fatty acids) surrounded bgedl of phospholipids
with embedded proteins and cholesterol. They cary egater-insoluble
lipids through the watery environment of the bldoelsm. There are
several main classes of lipoprotein and many sgsbelm These differ
mainly by size, density and the composition of theid cores. In
general, as the percentage of triglyceride drdps,density increases. A
lipoprotein will a small core that contains littieglyceride is much more
dense than a lipoprotein with a large core compossabktly of

triglycerides.
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The lipid profile includes total cholesterélDL-cholesterol (often
called good cholesterol), LDL-cholesterol (oftedlexh bad cholesterol),
and triglycerides. Sometimes the report will indurblditional calculated
values such as the Cholesterol/HDL ratio or a sctre based on lipid

profile results, age, sex, and other risk factors.

The lipid profile is used to guide providemsdeciding how a person at
risk should be treated. The results of the lipidfibe are considered along
with other known risk factors of heart disease tvealop a plan of

treatment and follow-ups).

A lipid profile measures total cholesterol, Hzholesterol, LDL
cholesterol, and triglycerides. A physician mayeord lipid profile as
part of an annual exam or if there is specific @ncabout CVD,
especially coronary artery disease.

The National Cholesterol Education Prograncomemends that
individuals age twenty and over have a fastingdnotein profile every
five years. A lipid profile should be done aftemniae- to twelve-hour fast
without food, liquids, or medication. If fasting m®t possible, the values
for total cholesterol and HDL-C may still be usefifitotal cholesterol is
200 milligrams per deciliter (mg/dl) or higher oDH-C is less than 40
mg/dl|, the individual will need to have a follow-dipoprotein profile
done to determine LDL-C and triglyceride levels.

10
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(1-5-1) Cholesterol :

Cholesterol is a sterol (a combination steraml alcohol), a lipid
found in the cell membranes of all body tissues, iartransported in the
blood plasma of all animals. Trace amounts of dtel®l are also found

in plant membranes.

Cholesterol is minimally soluble in watercé@nnot dissolve and travel
in the water-based bloodstream. Instead, it is sparted in the
bloodstream by lipoproteins - protein "moleculaitcases" that are
water-soluble and carry cholesterol and triglycesidnternally. The
apolipoproteins forming the surface of the givepoprotein particle
determine from what cells cholesterol will be remdvand to where it

will be supplied.

Most of the cholesterol is synthesized by Huely and some has
dietary origin. Cholesterol is more abundant irsuss which either
synthesize more or have more abundant densely-gauokenbranes, for
example, the liver, spinal cord, brain, and atheran{arterial plaques).
Cholesterol plays a central role in many biochempracesses, but is
best known for the association of cardiovasculsease with various
lipoprotein cholesterol transport patterns and Ieylels of cholesterol in
the blood. Cholesterol is insoluble in blood, bsittiansported in the
circulatory system bound to one of the varietiedipadprotein, spherical
particles which have an exterior composed mainlywaiter-soluble

proteins.

In recent years, the term "bad cholesterob' been used to refer to
cholesterol contained in LDL (low-density lipoprimtewhich, according
to the lipid hypothesis, is thought to have harndations, and "good

11
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cholesterol" to refer to cholesterol contained iLH (high-density

lipoprotein), thought to have beneficial actions

(1-5-1-1) Food Sources :

Cholesterol is found in animal fats: all foodntaining animal fats
contains cholesterol; food not containing animas$ faither contains no
cholesterol or negligible amounts. Major dietaryrees of cholesterol

include eggs, beef and poulipy).

Plants have trace amounts of cholesterolyvso @ vegan diet, which
includes no animal foods, has traces of cholestdrawever, the
amounts are very small. For example, to ingestatheunt of cholesterol
in one egg, one would need to drink about 9.64i{d©.57 pounds) of

pure peanut oiB2).

Plant products (e.g. flax seed, peanut), almatain cholesterol-like
compounds, phytosterols, which are suggested tp hmbker serum

cholesterols3).

(1-5-1-2) Function :

Cholesterol is required to build and maintaell membranes; it
regulates membrane fluidity over a wider range edvhperatures. The
hydroxyl group on cholesterol interacts with theogibhate head of the
membrane, while the bulky steroid and the hydromarkzhain is
embedded in the membrane. Some research inditatieshiolesterol may

act as an antioxidant.

Cholesterol also aids in the manufactureilef(which is stored in the
gallbladder and helps digest fats), and is alsoomanmt for the

12
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metabolism of fat soluble vitamins, including vitas A, D, E and K. It
Is the major precursor for the synthesis of vitamimand of the various
steroid hormones (which include cortisol and aldamte in the adrenal
glands, and the sex hormones progesterone, the@ugarstrogens,

testosterone, and derivatives).

Recently, cholesterol has also been implicatedcell signalling
processes, where it has been suggested that it fopmd rafts in the
plasma membrane. It also reduces the permeabilitthe plasma

membrane to hydrogen ions (protons) and sodium ions

Cholesterol is required in the membrane of mafran cells for
normal cellular function, and is either synthesizedhe endoplasmic
reticulum, or derived from the diet, in which casé delivered by the
bloodstream in low-density lipoproteins. These taien into the cell by
receptor-mediated endocytosis in clathrin-coateds, piand then

hydrolysed in lysosomess).

(1-5-2)Triglycerides:

Triglycerides are the major form of fat founmd nature and their
primary function is to provide energy for the cdlhe human body stores
large amount of fatty acids in ester linkages wglycerol in the adipose
tissue. This form of reserve energy storage is kifhient because of the
magnitude of the energy released when fatty acmtergo catabolism.
Most of the fatty acids come from our diets, can $ymthesized
endogenously, and are called nonessential fatiysadihere are three
fatty acids (linoleic, linolenic and arachidoniads) that cannot be made

by the human body. These fatty acids are calledngiss fatty acid and

13
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are important for proper growth and developmertedis, cell membrane

integrity and myelinization of the central nervaystem.

(1-5-2-1) Triglyceride structure:

Most fatty acids in food and in the body exstpart of a triglyceride
molecule. A triglyceride consists of three fattyidsc attached to a
glycerol back bone. Alone, glycerol is a thick, sxtioliquid often used
by the food industry.

Two fatty acid attached to a glycerol form a&glyteride. A
monoglyceride has one fatty acid attached to gblc€ur foods contain
relatively small amount of monoglycerides and diglydes, mostly as

food additives used for their emulsifying or blemgliqualities.

(1-5-2-2) Function :

Triglycerides are by far the most abundantckdgs of neutral
glycerides in nuture. Mammalian tissues also consaime diglycerides
and monoglyceridees, but these occur in trace Mteh compared with
triglycerides. Most triglyceride molecules in maniia tissues are

mixed glycerides.

Because of their water insolubility, triglyaes are transported in the
plasma in combination with other more polar lip{geospholipids) and
proteins, as well as with cholesterol and cholg&tster, in the complex
lipoprotein macromolecules. It appears that theemssly nonpolar
triglycerides (and cholesteryl ester) are largelythe center of the
lipoprotein, whereas the more polar protein andspholipid components
are at the surface, with their polar groups dir@ctetward to stabilize the

whole structure in the agueous plasma environment

14



Aim of the study

(1-5-2-3) Rolein disease:

In the human body, high levels of triglycesdm the bloodstream
have been linked to atherosclerosis, and, by extenthe risk of heart
disease and stroke. However, the negative impaatistd levels of
triglycerides is lower than that of LDL: HDL ratio§he risk can be
partly accounted for by a strong inverse relatign&letween triglyceride

level and HDL-cholesterol leved?).

(1-5-3) High Density Lipoprotein :

High-density lipoproteins (HDL) form a classlipoproteins, varying
somewhat in their size (8—11 nm in diameter), taaty cholesterol from
the body's tissues to the liver. About thirty petcef blood cholesterol is
carried by HDL.

It is hypothesised that HDL can remove cheledtfrom atheroma
within arteries and transport it back to the lif@rexcretion or re-
utilization which is the main reason why HDL-bourttblesterol is

sometimes called "goatholesterol”, or HDL-C.

A high level of HDL-C seems to protect agaicestdiovascular
diseases, and low HDL cholesterol levels (less #tamg/dL) increase
the risk for heart disease. When measuring chat@ssny contained in
HDL particles is considered as protection to théyscardiovascular
health, in contrast to "bad" LDL cholesters).

15
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(1-5-3-1) Function :

The HDL macromolecular complex contains appnaely 50%
protein and 50% lipiche). HDL are the smallest of the lipoproteins. They
are the densest because they contain the highgisbntion of protein.
They contain the A class of apolipoproteirg

The liver synthesizes these lipoproteins asmpiexes of
apolipoproteins and phospholipid, which resembleolesterol-free
flattened spherical lipoprotein particles. They eapable of picking up
cholesterol, carried internally, from cells theyeiract with. A plasma
enzyme called lecithin-cholesterol acyltransferdS€AT) converts the
free cholesterol into cholesteryl ester (a morerbgdobic form of
cholesterol) which is then sequestered into the airthe lipoprotein
particle eventually making the newly synthesizedLHépherical. They
increase in size as they circulate through theddtveam and incorporate
more cholesterol molecules into their structure.ushit is the
concentration of large HDL particles which more wetely reflects
protective action, as opposed to the concentratidotal HDL particles

(21).

Men tend to have noticeably lower HDL levelsth smaller size and
lower cholesterol content, than women. Men alsoehan increased

incidence of atherosclerotic heart disease

Epidemiological studies have shown that highoentrations of HDL
(over 60 mg/dL) have protective value against ea@scular diseases
such as ischemic stroke and myocardial infarctianv concentrations of
HDL (below 40 mg/dL for men, below 50 mg/dL for wen) are a
positive risk factor for these atherosclerotic disss.

16
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Data from the landmark Framingham Heart Stsidgwed that for a
given level of LDL, the risk of heart disease irages 10-fold as the HDL
varies from high to low. Conversely, for a fixedréd of HDL, the risk

increases 3-fold as LDL varies from low to high).

(1-5-4) L ow Density Lipoprotein :

Low-density lipoprotein (LDL) belongs to the@dprotein particle
family. Its size is approx. 22 nm but since LDL tpzes contain a
changing number of fatty acids they actually havenass and size
distribution. Each native LDL particle containsiiagée apolipoprotein B-
100 molecule (Apo B-100, a protein with 4536 amaood residues) that
circles the fatty acids keeping them soluble in d@aeous environment.

LDL is commonly referred to as bad cholesterol @gh DL levels can

lead to cardiovascular diseass

LDL particles actually vary in size and deysiand studies have
shown that a pattern that has more small dense pa&ticles called
"Pattern B" equates to a higher risk factor forooary heart disease
(CHD) than does a pattern with more of the larged Bess dense LDL
particles ("Pattern A"). This is because the smgbarticles are more
easily able to penetrate the endothelium. "Pattén meaning
"intermediate”, indicates that most LDL particles aery close in size to
the normal gaps in the endothelium (26 %)

When a cell requires cholesterol, it synthesithe necessary LDL
receptors, and inserts them into the plasma merabrdimne LDL
receptors diffuse freely until they associate weiththrin coated pits. LDL

particles in the blood stream bind to these exthaee LDL receptors.

17
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The clathrin coated pits then form vesicles which endocytosed into

the cell.

After the clathrin coat is shed the vesicletvér the LDL and their
receptors to early endosomes, onto late endosantgsaosomes. Here the
cholesterol esters in the LDL are hydrolysed. THal Lreceptors are

recycled back to the plasma membrane.

(1-5-4-1) Function :

Generally, LDL transports cholesterol andlyiagrides from the liver
and small intestine to cells and tissues whichtakeng up cholesterol
and triglycerideszs).

(1-5-4-2) Rolein Disease:

Because LDLs transport cholesterol to therieand can be retained
there by arterial proteoglycans starting the foromatof plaques,
increased levels are associated with atheroscégrasd thus heart attack,
stroke and peripheral vascular disease. This is @lolesterol inside
LDL lipoproteins is called bad cholesterol. Stitljs not the cholesterol
that is bad; it is instead how and where it is geéransported, and in what

amounts over time.

Increasing evidence has revealed that theerdration and size of the
LDL particles more powerfully relates to the degadeatherosclerosis
progression than the concentration of cholesteyotained within all the
LDL particles. The healthiest pattern, though re&y rare, is to have
small numbers of large LDL particles and no smalttigles. Having
small LDL particles, though common, is an unhealffattern; high

concentrations of small LDL particles (even thoygitentially carrying

18
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the same total cholesterol content as a low conzgémt of large
particles) correlates with much faster growth dfeabma, progression of
atherosclerosis and earlier and more severe casiholar disease events
and death.

LDL poses a risk for cardiovascular diseaseswlit invades the
endothelium and becomes oxidized since the oxidiaed is more easily
retained by the proteoglycans. A complex set otlhémical reactions
regulates the oxidation of LDL, chiefly stimulatég presence of free

radicals in the endotheliugw).

(1-6) Lipid Profile M etabolism :

Lipid metabolism is divided into two pathwayxogenous and

endogenous:

(1-6-1) Exogenous Pathway:

Dietary triglyceride and cholesterol are absdr in the intestinal
mucosa and incorporated to form the core of nasclgtomicrons,
which are then transported to plasma (Fig. 1-3)pénipheral tissues,
chylomicrons interact with lipoprotein lipase, whieemoves most of the
coretriglyceride from the lipoprotein particle. Thesulting glycerol and
fatty acids are taken up by adipose and other dgste-formed into
triglyceride, and stored. Redundant surface matéaaolipoprotein C,
phospholipids, and cholesteryl ester) joins the Hiakticle. The remnant
chylomicron particles, which are now smaller anddared in their core
with cholesteryl ester and some remaining triglgberare taken up by

the liver. This dietary cholesterol can then beduse bile acid formation,
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incorporated into membranes, resecreted back imocirculation as

lipoprotein cholesterol, or excreted into bile aslesterol.
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Figure (1-3): Transport of exogenously derived lipids from theegtine
to the peripheral tissues and liver. FFA = fregyfacids; HDL = high-

density Lipoproteins; PL = phospholipase; TG =Iyegridesgs).
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(1-6-2) Endogenous Pathway :

Triglycerides and cholesterol are also syn#eesin the liver. This
endogenous system, which conveys these lipids ftben liver to
peripheral tissues and back to the liver, is didid&o two subsystems:
the apo B-100 lipoprotein system (VLDL-C, IDL-C,dahDL-C) and the
apo A-l lipoprotein system (HDL-C).

(1-6-2-1) Apo B-100 Lipoprotein System:
In the liver, triglycerides and cholesterat gackaged with apo B-100

and phospholipids to form VLDL (Fig. 1-4). Onceea$ed into plasma,
VLDL undergoes triglyceride removal by means obppotein lipase; the
resulting cholesteryl ester-rich remnants are tie. | Unlike the
chylomicron remnants, IDL can be converted by farthriglyceride
removal to even smaller and denser LDL. During tprecess, the

lipoprotein loses all its surface apolipoproteirsept apo B-100.

(1-6-2-2) Apo A-l Lipoprotein System:

HDL, rich in apo A-l, transports cholestermh peripheral tissues to

the liver (Fig. 1-5). Cholesterol-poor HDL3 paréslfirst form in plasma
from coalescence of phospholipid-apolipoprotein plaxes. Free
cholesterol then transfers from cell membranes ©L3 where it
converts into cholesteryl ester and enters the Kdbile. The HDL3 can
then accept more free cholesterol and become tingerla more
cholesterol-rich HDL2 particle. HDLZ2 is then metébed by one of two
main pathways:

Transfer to apo B lipoproteins (which are sduently removed by
the liver) by means of cholesteryl ester transtetgn or direct hepatic

metabolism with removal of the HDL2 apoproteingifirplasma.
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Figure (1-4): Transport of endogenous hepatic lipids by meangeof
low- density lipoproteins (VLDL), intermediate-détys lipoproteins
(IDL), and low-density lipoproteins (LDLHTGL = hepatic triglyceride
lipase. For explanations of other abbreviations, Bgure (1-3) legend

(6).
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Figure (1-5): High-density lipoprotein metabolism and the rolehajh
density lipoproteins in reverse cholesterol tramsgOETP= cholesterol
ester transfer proteirL,CAT = lecithin: cholesterol acyltransferase. For

explanations of other abbreviations, see Figurg)(@nd (1-2) legends).
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(1-7) Physical Activity and Nutrition Therapy :

In May 2001, the NCEP released new guideliioeseducing heart

disease risk. Changes from earlier guidelines delu

1.

Treating high cholesterol more aggressively in peowith

diabetes.

Testing all adults over age 20 for cholesterol levevery five
years.

Defining low HDL as being less than 40 mg/dl, rattiegan the
earlier value of 35 mg/dl.

Intensifying the use of nutrition, physically astyv and weight
control in the treatment of elevated blood choledte

Identifying a metabolic syndrome of risk factonskied to insulin
resistance that often occur together and dramBticadrease risk
of heart attack.

Treating people with elevated triglycerides morgragsively.

Dietary cholesterol elevates serum cholesténettary therapy, weight

reduction and increased physical activity shouldnsgated when these

limits are exceeded in order to minimize the depelent of CHD3s).

Most studies of the effect of cholesterol lowg have distinguished

between primary and secondary prevention. The itapbdistinction is

that primary prevention trials enroll healthy sutgewho have relatively

low rates of coronary disease but in whom otheseawf morbidity and

mortality are proportionately more common. Secoyngaevention trials,

on the other hand, follow patients who have a higle of subsequent

coronary disease; other causes of mortality arively less important

).
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Physical activity tends to lower serum totdtolesterol, LDL
cholesterol and triglycerides. Much of this effelepends on the type,
intensity duration and frequency of physical atyiviPhysical activity
also can lower blood pressure, reduce insulinteste and reduce stress.
In addition, physical inactivity further enhancée trisk for CHD by
impairing cardiovascular fithess and coronary bléod (35).

American Heart Association recommend diet afitestyle
modification as the first line of defense againsh@mal blood lipids.
These recommendations include a diet low in tagldaturated fat, and
cholesterol; a diet high in fiber; increased intaeplant sterols (e.g.,
margarines and salad dressings made with soybeamis3t Both plant
sterols and viscous fiber found in fruits and vag&tss).

Diets containing 2 to 4 g of fish oils (omegdatty acids) per day
primarily for hypertriglyceridemia. Fish oils sedm lower triglycerides
more than cholesterd).

Evidence is accumulating that eating more aaydrates - especially
simpler, more refined carbohydrates - increasesldenf triglycerides in
the blood, lowers HDL, and may shift the LDL paeiaistribution
pattern into unhealthy atherogenic patterns. Thimaafat diet, which
often means a higher carbohydrate intake, may lto@ an unhealthy
changesa).

Although obesity is commonly regarded as goartant contributor to
the development of hypertriglyceridemia, it is wettablished that as the
percentage of individuals with obesity increasethwige, so do blood
cholesterol concentrations. Approximately 30% ofekian adults can
be considered obese. It is estimated that overiB®mAmerican adults

are obese, and the problem is acute for Americddreh.
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Weight reduction therapy for overweight or sbepatients will
enhance lowering of LDL cholesterol levels and pwiibvide other health
benefits, including modifying other lipid and napidl risk factors. The
current ATP Il guidelines recommend that diet beused on a balanced
energy intake and expenditure to maintain desirabby weight and to
prevent weight gain. Additional risk reduction cée achieved by

simultaneously increasing physical activs.

(1-8) Lipid-L owering Drug Therapy :

Experts who developed the ATP IllI guidelinesammend targeting
high LDL levels The optimal LDL level is <100 mg/dl; >190 mg/dl is
considered very high. Oxidized LDLs impair endotdletiependent
vasodilation, induce apoptosis of endothelial c¢ellpenerate an
inflammatory response, inhibit nitric oxide actwibn platelets, and

modify the functional response of vascular smootiscte.

ATP Il guidelines are congruent with the Aman Diabetes
Association guidelines that advocate decreasing LIBlkels and,
secondly, increasing HDL levels. The target for HBkels has not yet
been identified. Low HDL levels are associated wiitreasing obesity,
metabolic syndrome, and diabetes mellitus(SusanF@&wler, Marty
Kelly, Donna Ruh and Deborah Johnson-Wells, 2@6)

Multiple human trials utilizing HMG-CoA redwge inhibitors, known
as statins, have repeatedly confirmed that chanigpogrotein transport
patterns from unhealthy to healthier patterns $&cpmtly lowers

cardiovascular disease event rates, even for peafle cholesterol
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values currently considered low for adults; howeweo statistically
significant mortality benefit has been derived tated by lowering
cholesterol using medications in asymptomatic psopk., no heart

disease, no history of heart attack, etc.

Cholesterol-lowering drugs works to lower LDhy reducing
cholesterol synthesis and by binding bile acidshe small intestines.
However, there are possible side effects to thesgsdthat patients

should be aware of.

Current lipid-lowering drugs include nicotinacid(niacin), bile acid
sequestrants (resins), hydroxymethylglutaryl- cgeme A reductase
inhibitors (statins), and fibric acid derivativeBbfates). When drug
therapy is prescribed, the physician and patieoulsh establish each
patient’s lipid goal together, and treatment shduddtailored to achieve
that goal.

(1-8-1) Statins:

Five general categories of medications ardabla for the treatment
of lipid disorders [Atorvastatin (Lipitor), Fluvastn (Lescol), Lovastatin
(Mevacor), Pravastatin (Pravachol), Rosuvastatiregtr), Simvastatin
(Zocor)]. Statins are cholesterol-lowering drugattvork by stimulating
hepatic lipoprotein A-1 expression and weakly imimig the
cholesterylester transfer protein (CETP), whichnges HDLs to LDLs
(Toth, 2004)39). People with low HDL levels benefit most from #tat
Statins may also decrease stroke risk by lowerysgoic and diastolic

blood pressures (Amarenco, Labreuche, LavalleeTantoul, 2004 )40).
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The first statin developed was lovastatin ¥&=r); six statins are
presently marketed in the United States. Theretaoetypes of statins:
fermentation-derived natural statins, (e.g., loas]) or synthetic statins
(e.g., atorvastatin and fluvastatin). The naturalrived statins have

shown the greatest benefit in decreasing strokeCaidl incidence.

Numerous studies and meta-analyses haveuntettkhat cholesterol-
lowering medications reduce stroke risk for pasewith known CAD
and normal or elevated cholesterol levels but motfatients with a
history of stroke or transient ischemic attack (TIButterman and
Lemberg, 2004, Lockman, Tribaston, Kinght and Fma@K05)@41). The
American Stroke Association Stroke Council (20041@23) has stated
that, “given early benefits in trials of acute ao&oy syndromes, statin
initiation during hospitalization for first ischeastroke of atherosclerotic

origin is probably justified and may increase ratEbng-term use”.

Individuals who take statins for long periaafstime are most at risk
for complications. All statins have the potentia tause muscle
problems, but based on clinical trials, muscle syms attributed to
statins are rare (Moran, 2004)). The mechanism by which statins cause
muscle problems remains unknown, although a nurob#reories have
been proposed (Thompson, Clarkson and karas, 2@83)A lower
cholesterol level within the muscles may lead tosohel instability.
Statins may block small proteins that help mainthi@ stability of the
muscle cell membrane. It also is postulated thatettmay be a decrease
in a compound involved in mitochondrial transpbl$e of more than one
statin at a time is not recommended because ofnitreased risk of
muscle problems (Moran, 2004).
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The spectrum of muscle complaints ranges frowalgia to
rhabdomyolysis, with or without elevations in cieat kinase (CK;
Moran, 2004)@42). This panel should be repeated 6-12 weeks after
initiation of statin therapy, 6 months later, anelipdically afterwards.
Most statins pass through the liver, and a risdivar enzymes may
suggest the need to lower the dosage or discontumes of the
medication. Statin-induced rhabdomyolysis occutired®.1%— 0.5% of
patients treated with statins during randomizedicdl trials (Graham et
al., 2004)44). Byproducts of muscle tissue are excreted in tiewuand
can lead to renal failure. Rhabdomyolysis usuallgcuos with
concomitant use of such drugs as erythromycin aithramycin (4s).
Combination therapy of statins and fibrates inceeapatient risk for
rhabdomyolysis, especially in elderly patients gadients with diabetes
(Gramham et al., 200444).

(1-8-2) Nicotinic Acid :

Niacin (vitamin B3) has been shown to decrdaggyceride levels
while increasing HDLs by blocking its hepatic ugalind catabolism
(Wittert, 2004)@4s5). Side effects include flushing, which decreaseth wi
duration of use and is often treated with unbuffesspirin. Niacin
initially decreases free fatty acids, but afterttfect subsides, the level of
free fatty acids rises and impairs the ability hfogse to stimulate uptake
and suppress glucose production. As a result, bsogeér levels can rise
transiently (Miller, 2003)4e). If niacin is taken at bedtime with food, the
likelihood of gastrointestinal disturbances is reetili Extended-release

niacin can be easier to tolerate and is availaplgréescription. Advicor is
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a combination of extended-release niacin and lawastit is available

with incrementally increasing doses of niacin (Brya004)a47).

(1-8-3)Fibrates:

Fibrate therapy benefits those with high yglride and low HDL
levels and is the first line of defense for patsenwtth these abnormalities
(Moon and Kashyap, 2004; Toth 2004) (48) (39). Commonly used fibrates
include gemfibrozil and fenofibrate. Fibrates stiate hepatic
apolipoprotein A-1 expression and lipoprotein lgaactivity. If LDL
levels increase with use of fibrates, adding arstaay be beneficial. No
clinical trial to date has investigated the combinese of fibrates and
statins, although it is an option for high-riskipats. However, combined
use requires regular monitoring of liver functiondaCK due to the
increased risk of adverse effe€Wierzbicki et al., 2003; Wittert, 2004)
(49) (45). Fibrates should be taken in the morning andrsadt night to

minimize peak-dose interactions.

(1-8-4) Resins or Bile-Acid Sequestrants :

Resins, or bile-acid sequestrants, decressesorption of bile in the
intestine, leading to increased secretion in stbbk liver responds by
increasing the clearance of LDLs from plasma so haevacids can be
formed. Resins do not have an impact on triglyesriout can lower LDL
levels with a possible effect of increasing HDLBeTbest-tolerated resin
Is colesevelam, because it works in the gut rathan systemically
(Wittert, 2004 )4s).
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(1-8-5) Cholesterol-Absorption I nhibitors:

The newest class of cholesterol-lowering ageist cholesterol-
absorption inhibitors, which are used primarilyasmsadd-on medication
to statins (Wittert, 2004{s5). Ezetimibe (Zetia) was released in 2002; it
was demonstrated to affect LDL, triglyceride, aridlHevels alone or in
combination with a statin McDonald, 2008)). Ezetimibe enhances the
beneficial pleiotropic effects of statins and isaalavailable in a

combination drug (Futterman and Lemberg, 2Q8%.)
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Aim of the Study :

1. Study the effect of acute myocardial infarction lexels of total
cholesterol, triglyceride, high density cholestertdw density
cholesterol, ratios total cholesterol/HDLC and LDHOLC at

acute phase.

2. Comparing the levels of total cholesterol, triglyde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction.

3. Comparing the levels of total cholesterol, triglgde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction accordingpathologic
levels (lower, borderline and higher) levels okriactors for heart

diseases.

4. Study the effect of acute myocardial infarction l@vels total
cholesterol, triglyceride, high density cholestertdw density
cholesterol, ratios total cholesterol/HDLC and LDHDLC day 1
(within 24 hours) on acute myocardial infarctiorcasnparing with

day 3 after acute myocardial infarction for maled éemales.
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Figure (1-2):
Pathophysiol
ogic Events
Culminating
in the Clinical

QunAdrama n

Aim of the study

5. Comparing the levels of total cholesterol, triglyde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction for the iguas with
diabetes mellitus and hypertension that considsl factors for

heart diseases and secondary cause of lipid abhtesa
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| nformation:

.........................................................................................................................

Weight:
Height:

Ethnic:
Occupation:

.........................................................................................................................

+ve /-ve

DM: B.Sugger:

HT: B.Pr:

FH of CHD:

Histories of CHD:

Smoking:

Type MI: ECG finding:
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Lipid Profiles:

— Within 24 h
Serum Lipids Day 3 of M| N-Value
of MI
TC (mg/di) <200
60 — 165 male

TG (mg/dl) 40 — 140 female
HDLC (mg/dl) 35
LDLC (mg/dl) 130

TC/HDLC 5

1 male

LDLC/HDLC 1.47 female

Notes:
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Conclusions and Recommendations

Conclusions;

1. In this study we found that acute myocardial infarction effect on
lipid profiles levels only HDLC has not been affected on acute
myocardial infarction but HDLC still could be useful for risk

assessment in the patients with acute myocardial infarction.

2. Inthisstudy it was found that acute myocardial infarction affect on
lipid profiles with higher pathologic values (higher risk levels for
heart diseases) but has not been affected on the lower and
borderline risk levels for heart diseases. Only HDL C has not been
affected by acute myocardia infarction at higher pathologic values
(higher risk levels for heart diseases) but affect at borderline risk

levels.

3. This study proved that higher levels risk of lipid profiles increase
risk for heart diseases. Only HDL C at higher levels was considered
as protective against heart diseases.

4. In this study it was found that levels lipid profiles for females

higher than lipid profiles levels for males.

5. Acute myocardial infarction incidence on males was higher than

incidence of acute myocardial infarction than in females.



Conclusions and Recommendations

6. This study was found that acute myocardial infarction has been
affected on lipid profiles levels on the patients with diabetes
mellitus but has not been affected on lipid profiles in the patients

with hypertension.

7. This study proved that the patients with diabetes mellitus and
hypertension increase levels of total cholesterol, triglyceride,
LDLC, ratios TC/HDLC and LDLC/HDLC but decrease HDLC
levels.
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Conclusions and Recommendations

Recommendations :

1. Study effect of acute myocardial infarction on levels of
apoproteins.

2. Study effect of acute on myocardia infarction levels of lipid

profilesin patients with abnormal thyroid function.

3. Study of change in blood levels of lipid profiles during active

rheumatoid arthritis.
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Discussion :

Iraq is in a phase of transition in which ttfeus and nutritional
diseases are the major causes of morbidity andafiigrtOne disease of
major impact is CAD. The large population of theietry, the problem of
CAD will be a major source of death and disabileg, well as a major
drain on national resources.

The prevalence of conventional risk factorschsuas smoking,
hypertension and diabetes mellitus is not differentour country as
compared with other ethnic groups. Lipid patterawéver, are known to
vary with dietary habits, which could be differemtdiverse ethnic groups
and geographical locationes).

In developing countries, CAD is thought togsedominantly a disease
of the upper income groups. As development progeesss relation may
reverse. Low education level may change the lijgedike diet rich in
saturated fats which contribute to increase lipnd &ipoprotein levels
which may lead to coronary artery disease. Hardaesu Kevin have
stated that low education level can be considersdoae of the

independent risk factor for causing coronary hdeeases?) (58).

Hyperlipidemia is an elevated concentratiohds in the blood. The
major plasma lipids of interest are total choledtand the triglycerides.
When one or more of these major classes of plagits lis elevated, a
condition referred to as hyperlipidemia exists. Tiaor exceptions are
individuals with excessive amounts of LDLC whosagoha cholesterol is

kept within normal limits by a concomitant decreaselDLC (19).
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Hyperlipidemia is usually a symptom less bmmical state that, if
present for a sufficiently long time, may be asated with the
development of atherosclerosis and its complicatiomcluding
myocardial infarctions. Opinion is divided on thieaages that occur in
serum lipids and lipoproteins following myocardigfarction. Most
workers have reported a reduction in total chotestédDL cholesterol
and LDL cholesterol after acute MI. Others haveyéner, reported no

change in serum total cholesterol and HDLC.

Similar variations have also been noted mirsetriglycerides levels.
From these reports it is clear that phasic chamgesccur in patients
following MI and therefore there is a recommendatfor detection of
hyperlipidemia in patients with acute Ml that thexsm lipids should be
assessed either within 24 hours after infarctioaftar 3 day of acute MI.
Several epidemiologic studies have shown that thio rof total
cholesterol to HDLC and of LDLC to HDLC also can beed as

predictors of acute coronary evess.

Prevalence of hypertension (54%), diabeteditonel(30%), family
history (24%) and history of coronary heart disea@9%) was high in
our study population and was similar to the incmkerreported in
previous studies. Smoking (54%) was the most pesnaisk factor in the

patients with Ml as shown in table (3-1).

Prevalence ohferior Ml (58%) was very high in our study .the
prevalence of anterior Ml (16%), anterioseptal M20%) and

anteriolateral M| (6%) also reported in our studyshown in table (3-2).
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BMI has reported in our study as a criterion dssessing obesity for
several reasons as shown in table (3A3sessment begins with
classification by body mass index (BMI), with oveight and obesity
defined as a BMI of 25 and 30 kg/m2, respectivélye prevalence of
appropriate weight (<25) was very low in our sti@%o0) but the patient
overweight (56%) and obese (38%) was very highuinsbudy and to the

incidence similar reported in previous studies.

BMI correlates significantly with body fat, mmdity, and mortality
and it can be calculated quickly and easily in sylelinical setting. BMI
can overstate medical risk by overestimating baaty Because muscle
mass declines with age, BMI can understate riskhm elderly. The
relationship between BMI and body fat can vary wéthnicity and
gender, although including waist circumference gsaemeter in risk
assessment may help compensate for associatededits in fat

distribution.

Age of onset of obesity should be determimegart because the age
potentially can be correlated with lifestyle chasmigentributing to obesity
(67). Patients with a sedentary lifestyle should batified, because this
lifestyle contributes to obesity and because tldes&ry lifestyle itself is
an independent risk factor for all-cause and caaBoular mortality.
Conversely, in some obese patients with underlgioigpnary disease, a
sudden increase in physical activity could be demge but more
importantly, a baseline level of activity needsbt established to make

exercise recommendatios).

A BMI of 25 kg/m2 is the generally acceptedetthold for identifying
a patient at higher risk for obesity-related dissasnost notably type 2
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diabetes, hypertension, and cardiovascular disegs®edical risk rises
progressively with increasing degrees of obesitygifb@ng with

overweight; defined by BMI between 25.0 and 29.9 kg/m2 more than
80% of deaths estimated to be caused by comossdéssociated with

obesity occur in patients with a BMI of at leastik&fIm2 (7).

A high-risk waist circumference is acceptedo35 inches or greater
for women and 40 inches or greater for men. Warsumference is a
practical indicator of visceral abdominal fat. Esmte suggests that
abdominal fat carries a higher health risk thanpberal fat, and that the
visceral fat component correlates the most stromgtii increased risk.
Whereas computed tomography and magnetic resonarameng allow
more precise measurement of abdominal fat, theyirapgactical for
routine clinical use. Some epidemiological studiase found the waist-
to-hip ratio to correlate with increased risk foaluetes, coronary heart
disease (CHD), and hypertension; however, this oreass not
established as an independent risk factor. Waistigiference also has

been found to be a superior indicator of abdonfaadiistribution(z1).

(4-1) Lipid profiles:

The results of the present study have beewrsho table (3-4). After
acute myocardial infarction we found significantcdEase in the serum
total cholesterol between day 1 during acute Ml dag 3 after acute MI.
Serum triglycerides recorded decrease significantiyay 3 as compared
to day 1 after acute MIl. However, a significantreased in triglyceride
after acute MI has been reported by others.
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With respect serum HDLC our study shown nagsiicant increased
on day 3 as compared to day 1 after acute M.

The serum LDLC levels show significant deceeas day 3 as
compared with day 1 after acute M.

Several studies have advocated the valuetmf ch TC/HDLC and
LDLC/HDLC as a correlate of severity and extentcofonary artery
disease because these ratios sum up the importdroath the TC or
LDLC and HDLC collectively. In our study the rated TC/HDLC and
LDLC/HDLC recorded a significant decrease day 8@spared to day 1

during acute M.

The acceptable time for the measurement adnpdalipids after an
acute Ml is within 24 hours after the onset of syonps, and the plasma
lipid levels measured beyond 24 hours are mostlysickered to be
invalid. The post MI decline in serum cholesterotars because of the
acute phase response and is of greatest extengliaaylB3 after Mkex).

Fasting state can possible influence the liptgmn pattern in the acute
phase after tissue damage. The risk for coronaayt ltksease increases
from low to very high as fasting lipid values risem optimal to very
high. If the patient is nonfasting, the values fotal cholesterol and
HDLC will be usabla19).

Only few studies have dealt with serum liprdfge changes in acute
phase of MI. The first report by Audt al. (1996) reported on 37 patients
between (36-85) years during acute Ml decreaseafsignt (p<0.01) for
serum TC, LDLC and HDLC with complete stroke andr@ased none
significant (p>0.05) for triglycerides day 1 to d&wafter acute Mieo).

Norrapol Wattanosuwagt al. (2001) reported on 45 patients (mean

age 70+14 years) with acute MI found significantréase on serum TC
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(0.011), HDLC (p=0.001) and LDLC (p=0.009) day 3eafMl as
compared to day 1 during acute MI but triglyceridexreased
significantly (p=0.006). The ratio TC/HDLC (p=0.348 and
LDLC/HDLC (p=0.759) remained unchanged betweenXduyring acute
MI and day 3 after acute MI (change not signifi¢asn.

Recently, P.K. Nigamat al. (2004) reported on 29 patients (40-70)
years with acute Ml showed no significant changenduacute phase day
1 to day 3 on serum TC and LDLC (P>0.05). HDLC @aged none
significantly between day 1 and day 3 of acute pHQ.05). The ratio of
TC/HDLC (p=0.01) and LDLC/HDLC (p=0.05) showed digrant
increased on day 3 as compared to day 1. serulycerides also showed
an increasing trend after MI with a significant neased on day 3 as

compared to day 1 (p=0.00%)).

With respect to TC and LDLC values, our resuit patients with
acute MI are consistent with the studies menticadsaleso, 61)0nly P.K.
Nigamet al. (2004)(59) found none significant decrease in TC and LDLC
with acute phase.

With respect to HDLC values our results iniguatt with acute Ml are
not consistent with the three studies mentioned&so, 60, and 61pecause
in our study HDLC increased none significantly dagn acute Ml to day
3 after acute M.

The TG value of patient disagree with the Esidnentioned above
because in our study significant decreased dayt& acute Ml as

compared with day 1 on acute M.

According to the ratios TC/HDLC and LDLC/HDL@lues, our study

are consistent with P.K. Nigaet al. (2004)9) of the studies mentioned
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above that shown significant decreased day 1 otedduto day 3 after
acute MI and disagree with Norrapol Wattanosuwetial. (2001) (61)
found change not significant day 3 after acute Mtampared to day 1 of
acute Ml.

An inverse relationship between TG and HDLG haen reported by
the above mentioned studi@s, 60 and 612Nnd In this study also found this
correlation, however, the low levels of HDLC at dayin our study
indicated an irreversible change and since thenme we per infarction
values of HDLC known, the effect of infarction canly be assumed and

by no means proven.

The mechanistic aspect of these changes deserfurther
investigations with large number of patients. Mamypothesis and
theories have been presented and discussed thgeshamlipid profiles
after acute myocardial infarction. First, one récgmdy has shown that
acute myocardial infarction causes a profound ugulegion of
cholesterol synthesis as acute phase responséarmbserved decrease
of plasma cholesterol levels after acute Ml mustrefore, be explained
by the parallel increased of LDL receptor activégd thus increased

cholesterol catabolisigz).

Second, the local response includes vasotidata leukocyte
infiltration chemotaxis, monocyte and macrophagdivaton and
cytokine release. The cytokines act on the systéangets, including the
liver, to generate changes in the concentratiomaobus heterogeneous
plasma proteins that are known collectively as eqhase reactants,
including lipoproteins and C-reactive protein. Bgyd4d to 5 post Ml,
there is a significant decrease in the serum cdret@ns of apoprotein

A-l and apoprotein B1) (lipoprotein B-100 which binds to LDL
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receptors and acts as an atherogenic protein aoprapin A which
resembles plasminogen and competes with the l|&terbinding to
fibrinogen and monomer, thus acting as a prothrambgent) (63),
reflecting the maximum decrease in the serum cherigslevel by this

time (61).

Third, reduced lipoprotein synthesis in thesti a key organ in the
lipoprotein metabolism, may play a role. The inffaatory process in
response to tissue injury alters the hepatic priooiln®f several plasma
proteins involved in the acute phase response. iMasshifts in the
synthesis and secretion of proteins in the livexdldo an increased
protection of acute phase proteins at the coshefsynthesis of other
proteins, probably including lipoproteins, resuitim a decreased rate of
VLDL production and subsequently of LDLC. Reducadtary intake
and malnutrition may also be of importance for aiating lipoprotein

levels.

Fourth, inflammatory mediators might increasee removal of
lipoproteins from the circulation. C-reactive proténcrease in response
to most forms of tissue injury, inflammation, orfaation. In vitro,

aggregated C-reactive protein binds selectivelir WwDL particles.

Fifth, the distribution of lipoprotein parted between the intravascular
and extravascular space may change. Inflammatargegses or tissue
damage lead to an increased permeability of thelagpmembranes and
consecutively to an extravasation of albumin andlenplasma protein.
Small lipoproteins Small lipoproteins, namely HDLEould follow a
pathway parallel to that of aloumin and get lostht® extravascular space

(60).
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sixth, several large-scale epidemiologic stadnave shown that the
total cholesterol/HDL cholesterol ratio and the L[2holesterol/HDL
cholesterol ratio are also strong predictors ofonary artery disease
events because these ratios sum up the importaht®tio the total
cholesterol or the LDL cholesterol and HDL choleskeollectively. The
ratios of total cholesterol to HDL cholesterol abDL cholesterol to
HDL cholesterol that have been reported to coreelatith the
development of acute coronary events are > 4.5>a@db, respectively.
On the current recommendation by National Cholestétducation
Program, Adult Treatment Panel Il. These findingggest that the
cholesterol ratios could be used to determine cl@lel risk in patients
who experienced acute MIs and may have an advaimagjéuations in
which the absolute total and fractionated cholestervels are no longer
applicable because of the effect of the acute Midnd 24 h after the

onset of acute Mij1).

HDLC levels was found to be strongly and inelegently associated
with coronary artery diseases. The Framingham daiggested an
optimal HDLC level >52 mg/dl in men and > 66mg/dlwomen, which
probably may not apply to patients that have muetel levels even in
the absence of disease. It is possible that ifdbe of low HDLC, even
modest elevation of LDL with consequent elevatiéthe LDLC/HDLC
and total cholesterol/HDLC ratio could contributeatherogenesis in this

population(so).

Seventh, judged by number of recently pubtissieidies dedicated to
HDLC, it appears that lipid research has discove&d.C, due to the
remarkable progress in unraveling the HDLC metanoliMajor break

through include the discovery of the HDLC receptthre scavenger
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receptor B-1 (SR-B 1), which is expressed at hegiels at the main sites
of selective uptake of HDLC. In addition, along hviepidemiologic
evidence, recent major clinical intervention tridive shown the
iImportance of HDLC on coronary artery diseasegaiticular in patients
without elevated LDLC levels. The recently publidhesterans Affairs
Cooperative Studies Program High Density Lipoproté&holesterol
Intervention Trial proved that a modest increaseHIDLC levels in
coronary artery diseases patients with normal LDle®dels 3.6
mmole/L) resulted in a significant reduction of krison major

cardiovascular eventss).

In addition, HDL participates in the regulatioof triglyceride
catabolism and cholesteryl ester formation by mioyg the respective
cofactors, Apo C Il for activation and Apo CIll fanhibition of
lipoprotein lipase activity. Also, normal HDL magliance LDL transport
by mediating cholesterol removal from periphergsito derogative and

excretory sites.

Recent research has shown that plasma LDLOnwate many early
features of the atherosclerotic inflammatory resgothough oxidative
modification. Oxidized LDL particles contribute formation of unstable
plagues by stimulating recruitment of monocytesftbe circulation into
the sub endothelial space to form activated ma@ges. Investigators
have observed that the smaller, dense LDL is paatily susceptible to
oxidation and may have easier access to the suttlexich| space than
the large, buoyant LDL patrticle.

73



Discussion

LDL-C may contribute to atherogenesis throwgher mechanisms,
including stimulation of macrophage production oétalloproteinases,
which can degrade the collagenous matrix and fi@ap; production of
cytokines capable of inducing apoptosis of smootlsate cells, which
produce collagen; and uninhibited engorgement diifieal LDL by the
macrophage, transforming it into a foam cell tloat,cell death, adds to
the cholesteryl ester liquid plaque core. Approxeha75% of human
plasma cholesterol is contained in LDL particlesd éoth the LDL
particles and their more triglyceride-rich precuss@DL) can produce
these cholesteryl ester-laden macrophages in \dtrthreshold plasma
cholesterol concentration is believed to exist, v@bavhich abnormal
amounts of lipid accumulate in the arteries anddf@m macrophages

into foam cells, although the precise thresholanknown.

Triglycerides may also contribute to atheragges through a direct
effect or through their effect on other lipoprowinTriglycerides are
statistically and clinically correlated with low HBC levels and clotting
factor changes that produce a procoagulant statthdfrmore, increased
triglyceride levels in the core of LDL can promaggressive lipolysis
(triglyceride removal) and the formation of the #malense LDL
particles. High triglyceride levels may also adetysaffect endothelial
function, as demonstrated after consumption oftty fiameal when the
level of triglyceride increase is directly proporiate to the level of
arterial dysfunction.

Univariate analysis showed that mean TG levedse significantly
higher in patients with CAD than controls and inltwariate analysis TG
Is not found to be an independent risk factor oDG#y).
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(4-2) Lipid profiles levels in the patients with pathologic

values:

In our study tables (3-5), (3-6), (3-7), (3-8-8), (3-9) and (3-10)
showed that decrease significantly day 1 as cordparday 3 after acute
Ml for TC, TG and LDLC only in high risk levels fdreart diseases but
none significant decrease day 1 as compared tdBd&ter acute Ml in
low and borderline risk levels for heart diseadesr HDLC showed
significant increase day 1 as compared to day 8r atute Ml in
borderline risk levels for heart diseases and rsoguaificant increase day
1 as compared to day 3 after acute Ml in high amdrisk levels for heart
diseases. The ratio TC/HDLC showed none significearease day 1 as
compared to day 3 after acute Ml in low risk levielsheart diseases and
significant increase day 1 as compared to day 8r atute Ml in
borderline and high risk levels for heart diseasée. ratio LDLC/HDLC
showed significant decrease day 1 as comparedyt8 déter acute Ml in
low and borderline risk levels for heart diseasas tone significant
decrease day 1 as compared to day 3 after acuire hilgh risk levels for

heart diseases.

Our study disagree with the study done by Atlbl. (1996), that
showed elevated serum TC and TG greater than 20@l,ngevated
serum LDLC greater than 130 mg/dl and reduced sétDinC less than
35 mg/dl did not remarkably between day 1 as coep&n day 3 after
acute Mlo).

Because of the positive correlation betweewnodl cholesterol
concentration and the increased risk for CHD, mamgstigators believe
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that the average cholesterol concentration foettige population should
be as low possible. According to clinical data,iwdbals with plasma
cholesterol values 180 mg/dl experience minimum CHD addition,
clinical trials have documented that reversal & toronary stenosis of
the blood vessels is possible when total cholesigereduced to less than
180 mg/dl or when LDLC is lowered to less than h@§dl. On the other
hand, the relative risk is increased by 25% foséwith values between
180 mg/dl and 200 mg/dl. For values between 20Glhagid 240 mg/dl,
the relative risk is increased about 80%; for values above 240 mg/dl, the
relative risk rises almost two and one-half timbes.simplistic terms,
concentrations below 200 mg/dl can be considerede mdeal than
concentrations above 200 mg/dl for the adult pdparia Recent reports
suggest that the mean cholesterol value of the pbBulation declined
from 220 mg/dl to less than 215 mg/dl, and the C#brbidity and
mortality have decreased. Again, it should be rebessd that the
relationship between blood cholesterol concentnagiod CHD shows no
threshold for the diseagm).

Recent evidence indicates that LDL particileesand number may
predict CHD risk independently of lipid levels, athét small, dense LDL
particles are associated with the metabolic syndrand with preclinical
atherosclerosis the carotid and femoral arterirespite of the face that
LDLC is a weak predictor of the risk for myocardiafarction in the

elderly (ss).

Epidemiological surveys have shown that serotal cholesterol
levels are continuously correlated with CHD riskepwa broad range of
cholesterol values. This relationship has been rgbgde in many

populations throughout the world. Because serum Cdvels correlate
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highly with total cholesterol in populations, thenge relation must exist
between LDLC concentrations and CHD risk. At anyeleof LDLC, for
a given milligram-per-deciliter change in the LDl€¥vel, the change in
relative risk is the same as at any other LDLC lleUkis relationship has
2 important implications. First, when person witdwl LDLC have the
same absolute risk (because of other risk factass}hose with high
LDLC, the same absolute benefit is attained forvaermy milligram-per-
deciliter lowering of LDLC. Second, when personsiwow LDLC have
a lower absolute risk than those with higher LDI€3s absolute benefit

Is attained for a given LDLC lowering in the low LD group(ss).

The adult upper limit of normal triglycerideassonce defined as 200
mg/dl for both sexes, regardless of age. The ned/ ATP Il guidelines
define the upper limits of normal for serum triggye as less than 150
mg/dl. Borderline-high triglycerides level is nowfthed as 150 mg/dl to
199 mg/d, and high triglyceride level is 200 mg/dctcording to the
NCEP Il guidelines, the treatment strategy forvated triglyceride
depends on the causes and severity of the elev&tmnall persons with
borderline-high or high triglyceride levels, thempary aim of therapy is
to achieve the target goal for LDLC. Emphasis stidoé placed on
weight reduction and increased physical activitymany instances, the
lowering of the triglycerides will normalize the lbe-normal HDLC
levels <40 mg/dl because of the existence of thverse relationship

between triglyceride and HDLC concentratio).
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(4-3) Lipid profilesin males and females:

Table (3-11) showed that serum TG, TG, LDL@ aatio TC/HDLC
levels decreased significantly day 1 on acute Mt@®pared to day 3
after Ml and none significant increased HDLC witbne significant
decreased for ratio LDLC/HDLC day 1 on acute M| pamed to day 3
after Ml in male patients.

But in females the serum TG levels decreaggtfieantly and HDLC
increased significantly in day 1 on acute Ml as pared to day 3 after
acute Ml in female patients. But serum TC, LDLQjad C/HDLC and
ratio LDLC/HDLC showed decreased none significantlyday 1 as
compared to day 3 after acute Ml in female patiastshown in table (3-
12).

In this study we found that levels of serupidiprofiles for females
higher than levels for males. The serum of HDLC feamales inversely
correlated and higher significant with risk for ueent events but in
males serum HDLC lower than in females and nonaeifsggnt. This
agreed with Jeanine E. Roeters van Lersteg. (2000) study that found
the impact of HDLC on coronary risk was greaterfemales than in

males and significant only in females.

ApoA-I, the major apolipoprotein of HDLC, shed a predictive
value for CHD events similar to HDLC in females.eTlevel of apoA-I,
but not the level of HDLC, was an indicator of ftgauCAD for males
ApoA-I than HDLC. Biologically, this finding can bexplained because
not all HDLC particles an equally protective. Twag@gominant classes of
HDLC can be recognized; HDLC particles that onlyntein apoA-I
(lipoprotein A-1) and particles that contain botpo&-1 and apoA-Il
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(lipoprotein A-l: A-Il). In general, lipoprotein A-is considered to be
more protective against CHD than lipoprotein A-I:lIA Therefore,
apoA-| levels may be a better marker for functiorealerse cholesterol
transport than HDL@4).

Cholesterol concentration in blood of malegemerally higher than
that in premenopausal females. After menopause, ebhenwy the
cholesterol concentration is higher in females tlammales. Serum
cholesterol levels in males seem to reach a plabgah0 to 60 years of

age.

Studies in free-living populations in the Ut States have
documented increases in triglyceride levels witk agd have indicated
that as many as one fourth of middle-aged men hagyigceride levels
that exceeded previous published -cutoff values. sThalthough
statistically valid, the critical limits for trigheride concentrations may
not represent physiological limits. Therefore imgetors might expect a
greater prevalence of combined hyperlipoproteinemmaolder age

groups.

The possible effects of dietary carbohydratesuld not be overlooked
when assessing this lipoprotein disorder. It haanb&own that fasting
hypertriglyceridemia in patients with this metalolipoprotein profile
could be attributable to an acute increase in dietarbohydrates. It
appears that triglyceride values greater than 40@0L are rare in
patients with this lipoprotein pattern. The few aggpd cases in the

medical literature occurred in postmenopausal women
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(4-4) Lipid profiles levels in the patients with diabetes mellitus

and hypertension :

Table (3-13) in our study showed that patiemish D.M had
significant decrease for TC, TG, LDLC and ratio HOLC but none
significant decrease for ratio LDLC/HDLC and nomgngicant increase
for HDLC levels between day 1 on acute Ml and dayjt8r acute MI.

But the patients with H.T showed that noneniigant change for
lipid profiles day 1 on acute M| as compared widly @ after acute Ml as
in table (3-14).

Our study disagrees with the study done by atudl., which showed
the prevalence of generally acknowledged risk fatbo stroke which
may influence lipid values. During the observatm@niod, the prevalence
of patients with diabetes mellitus remained uncleanm patients with

acute Ml9).

The intracellular adipose triglyceride enzymsedistinct from the
plasma enzyme and is called hormone-sensitive didaescause it is
converted from an inactive to an active form. livsuhhibits the activity
of this lipase. Unlike the lipoprotein lipase ofimse tissue, hormone-
sensitive lipase of other tissue exhibits increasadsity during fasting,
possibly because of falling insulin levels. It islibved that hormone-
sensitive lipase plays an important role in fat rmzdtion from adipose

tissue(19).

The hydrolysis of triglycerides is inhabited the fed state by high

concentrations of insulin. The pathway for the Ioithon of fatty acid
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release by insulin is poorly understood. When daydoate stores are
depleted and insulin concentrations are low, insdaconcentrations of
epinephrine stimulate triglyceride hydrolysis. Egphrine binds to thp-
adrenergic receptors of adipocytes, which leadsadtivation of the
cAMP-dependent protein kinase A. In adipocytes,tero kinase A
catalyzes the phosphorylation and activation ofrfare-sensitive lipase.
Glycerol and free fatty acids diffuse throutjie adipocyte plasma
membrane and enter the bloodstream. Glycerol isalmézed by the
liver, where most of it is converted to glucosetty-acids are poorly
soluble in agueous solution and travel through élbound to serum
albumin, a protein that accounts for half of th&algrotein of serum.
Fatty acids are carried to tissues such as hdatetal muscle and liver
where they are oxidized in mitochondria to releasergy. Fatty acids are

a major source of energy during the fasting staje

The prevalence of hypertension and diabetedlituse were
significantly higher in older patients (>45yeaiSjudy by Vivek P. Singh
et al. demonstrated diabetic patient with CAD had sigaifitly higher
levels of total cholesterol and triglycerides thamn-diabetics patients
with CAD.

Study by Ramachandras al., had shown that the lipid profile of
diabetic CAD patients had a higher concentrationf@Gf TG, LDLC,
LDLC / HDLC ratio, and a lower concentration of HOL which is
almost similar to our results. Test of proportitmowed that the diabetic
subgroup had a significantly higher prevalence ybentension which

could be one of the associated risk factor for Gésp

The patients were at increased risk beforedinezlopment of their

diabetes because of insulin resistance, which mstsif with

81



Discussion

hyperinsulinemia, increased triglyceride levelsd dow high-density
lipoprotein cholesterol (HDL-C) levels. Individualsith a defect in
insulin secretion who subsequently develop diabbtase a tripling of
cardiovascular disease (CVD) risk. Comparing indlingls with similar
blood glucose levels who have insulin resistancensulin deficiency
alone, the former have higher blood pressure, higigdyceride levels,
and lower HDL-C levels. Dr. Haffner suggested, lmstesistant
individuals who subsequently develop diabetes aiacaeased risk for
macrovascular disease years or even decades lie¢onaset of illness
(51).

There is a positive relationship between hyysetinemia and CVD
risk in nondiabetic individuals as well. Resultsloé Quebec Heart study
demonstrated the additive effect of hyperinsulireeon increasing levels
of apolipoprotein B in conferring CVD risk, suggest the need for
treatment of both the lipid and insulin componertsiong individuals
without diabetes, the degree of insulin resistamas related to HDL-C
levels, blood pressure, and fasting insulin lev@@mparing patients with
the highest quintiles of fasting insulin levels ttoose with the lowest
quintiles, HDL-C was 12 mg/dL lower, blood presswas 9 mm Hg
higher, and triglyceride levels were doubled. Aftentrolling for these
factors, low-density lipoprotein cholesterol (LDL;@nd glucose levels,
the most insulin-resistant group demonstrated dddbincrease in their
risk of vascular events. Dr. Haffner noted, howevdrat these
observational studies have yet to be verified byl trials.

An important additional aspect of risk in ceétds is the emerging
relation between insulin resistance and inflamnmati®-reactive protein
levels are strongly related to insulin levels armesity, although one

cannot yet be certain as to the direction of catysab).
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Other factors that possibly influence on lipmfofiles in acute
myocardial infarction are physical inactivity due tospitalization,
fasting state, inadequate dietary intake or intnaws nutritioneo). Only
patients able consume the usual diet without asyriction have been

consider.

Also the patients that taken drugs like Bdtckers and diuretics
effect on levels of lipid profiles that cause irase levels of total
cholesterol and triglyceride and decrease levelsHDLC (7). Beta-
blockers effect on serum of lipid profiles if thatggnts take them about

two weekgs9).
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The clinical characteristics of the study gats summarized in (table
3-1). Forty male (80%) age range was between 33tgears (mean age
60+11.3 years) and ten female (20%) age range whgebn 45 to 82

years (mean age 60+11.5 years).

Diabetes mellitus was present in 15 patieB®84); hypertension was
present in 27 patients (54%). Twelve patients (24%@ positive family
histories, fifteen patients (30%) had positive ¢msts of coronary heart

diseases and 27 patients (54%) were smokers.

Table (3-1): Clinical characteristics of the patients (n=50}hwacute

myocardial infarction.

Clinical Characteristics No %
Diabetes mellitus (n=50) 15 30
Hypertension (n=50) 27 54

Family history of CHD
12 24
(n=50)

History of CHD (n=50) 15 30
Smoking (n=50) 27 54

CHD = coronary heart diseases.
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Change in ST-elevation of myocardial infarotsummarized in (table
3-2) was diagnosed in 29 patients (58%) were hé&tiar myocardial
infarction, eight patients (16%) had anterior mydca infarction, ten
patients (20%) had anterioseptal myocardial infancand three patients

(6%) had anteriolateral myocardial infarction.

Table (3-2): Types of myocardial infarction in the patients %03 with

acute myocardial infarction.

Types of Ml No %
Inferior 29 58
Anterior 8 16

Anterioseptal 10 20

Anteriolateral 3 6

The result of this study include three pate{@%) with appropriate
(BMI <25), twenty eight patients (56%) was overweid25-30) and
nineteen (38%) patients were obese (BMI>30) aabiet(3-3).

Table (3-3): Classification of body weight by BMI in the patter{n=50)

with acute myocardial infarction.

Par ameters No %
BMI <25 weight appropriate 3 6
BMI (25-30) over weight 28 56
BMI >30 obese 19 38

BMI = body mass index (Kg/ nt)
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(3-1) Biochemical markersin acute myocardial infarction :

(3-1-1) Lipid Profiles:

All serum lipid levels were compared betweaw @ (within 24 hours)

during the acute phase and day 3 after myocandiiatation using t-test
as in table (3-4).

From day 1 (within 24 hours) in acute phasdlbto day 3 after M,
serum total cholesterol levels (222.3£57.4 mg/dI2@&7.65+63.1 mg/dl,
respectively; p=0.011), triglycerides levels were (141.5£89.7 mg/dl vs.
133.7+£83 mg/dl, respéecly; p=0.01), LDLC levels were (134.5+57.1
mg/dl vs. 115.85+61.3 mg/dlrespectively; p=0.033), the ratio of
TC/HDLC were (4.65+2.2 vs3.9+2.2, respectively; p=0.0047) and the
ratio LDLC/HDLC were (2.95+1.8 v=2.3+1.86, respectively; p=0.034)
decreased significantly. On the contrary, HDLC lsviacreased none
significantly from 44.9+20 mg/dl on day 1 (withinZ#burs) of MI to
47.6x23.2 mg/dl on day 3 after Ml (p=0.052).
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Table (3-4): Comparison of serum lipid profiles between daywithin
24 hours) and day 3 in the patients with acute msghal infarction.

Serum Lipids | Within 24 h of M| Day 3 of M| P-Value
TC (mg/dl) 222.3+57.4 207.65 + 63.1 0.011
TG (mg/dl) 141.5 + 89.7 133.7 + 83 0.01

HDLC (mg/dl) 44.9 + 20 47.6 +£23.2 0.052

LDLC (mg/di) 134.5+57.1 155.85+61.3  0.033
TC/HDLC 4.65+2.2 3.9+2.2 0.0047

LDLC/HDLC 295+1.8 2.3+1.86 0.034

TC = total cholesterol

TG = triglyceride

HDLC = high density lipoprotein cholesterol
LDLC = low density lipoprotein cholesterol
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(3-1-2) Lipid profiles levels in the patients with pathologic

values :

This study compared serum of lipid levels lesw day 1 (within 24
hours) during myocardial infarction and day 3 aftgtocardial infarction
according to lipid levels (lower, borderline andyier) risk levels for
heart diseases using t-test as in tables (3-5),(8-7), (3-8), (3-9) and
(3-10).

At lower risk levels for heart diseases we nfdudecreased none
significantly between day 1 during Ml and day 3eafiMl for total
cholesterol (160.15+2565mg/dl vs. 141.97+£28.35 mg/dl, respectively;
p=0.074), triglycerides (101.22+30.25 mg/dl vs. B335.21 mg/dl,
respectively; p=0.352), LDLC (69+19.28 mg/dl vs. 56.38+27.59 mg/dl,
respectely; p=0.344) and ratio TC/HDLC (2.6£0.7 vs. 2.6%0.9,
respectively; p=0.477) and HDLC increased none significantly between
day lon Ml and day 3 after Ml (34.5+2.98 mg/dl 82.84+6.4 mg/dl,
respectively; p=0.129) but ratio LDLC/HDLC decreased significantly
between day 1 on MI and day 3 after Ml (1.05+0.3&% 1¥+0.92,
respectively; p=0.047).

At borderline risk levels for heart diseases foaund decreased none
significantly between day 1 during acute M| and Baafter acute MI for
total cholesterol 222+10.6 mg/dl vs. 204+47.65 mg/dl, respectively;
p=0.203), triglycerides (158.2+16.59 mg/dl vs. I350.1 mg/dl,
respectively; p=0.071) and LDLC (133.69+18.24 mg/dl vs. 114.1+48.8
mg/dl, respectively; p=0.179) but HDLC increased significantly between
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day 1 on Ml to day 3 after Ml in borderline levéds.495+3.96 mg/dl vs.
48.355+18.68 mg/dl, respectively; p=0.03).The decreased was
significant between day 1 on MI and day 3 afterfbt ratio TC/HDLC
(4.75£0.57 vs. 3.95+1 Gespectively; p=0.039) and ratio LDLC/HDLC
(3.5+1.38 vs. 2.7+1.65, respectively; p=0.012).

At higher risk levels for heart diseases weaunfb decreased
significantly between day 1 (within 24 hours) dgriMi to day 3 after Ml
for total cholesterol (265.17+£34.38 mg/dl vs. 263886 mg/dl,
respectively; p=0.039), triglycerides (266.66+£55.15 mg/dl vs. 233+£56.5
mg/dl, respectively; p=0.01), LDLC (191.38+26.87 mg/dl vs. 184.4+33.7
mg/dl, respectively; p=0.02) and ratio TC/HDLC (7.7£1 vs. 7.3+1.54,
respectively; p=0.008). The HDLC increased none significantly between
day 1 on MI to day 3 after Ml (70.66£18.75 mg/dl v4.2+23.1 mg/dI,
respectively; p=0.341). The ratio LDLC/HDLC decreased none
significantly (6.7+0.17 vs. 6.4+0.5, respectively; p=0.219) between day 1
on Ml to day 3 after MI.
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Table (3-5): Comparison of serum total cholesterol between day
(within 24 hours) and day 3 in the patients withutac myocardial

infarction according to risk levels for heart dises.

Parameters Within 24 h of M1 Day 3 of M| P-Value

TC<200 mg/dl
(lower risk level for 160.15 £ 25.56 141.97 £ 28.35 0.074

heart disease)

TC(200-239) mg/d
(Borderline risk level 222 +10.6 204 + 47.65 0.203

for heart disease)

TC>240 mg/dl
(Higher risk level for 265.17 £ 34.38 265 + 37.06 0.039

heart disease)

TC = total cholesterol
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Table (3-6): Comparison of serum triglyceride between day Xhwi24
hours) and day 3 in the patients with acute myoahrohfarction

according to risk levels for heart diseases.

Parameters

Within 24 h of M1

Day 3 of M|

P-Value

TG<150 mg/dl

(lower risk level for

heart disease)

101.22 + 30.25

100.3 +45.2

0.3572

TG(150-199) mg/d
(Borderline risk level

for heart disease)

158.2 +16.59

133.7 +50.1

0.071

TG>200 mg/dl
(Higher risk level for

heart disease)

266.66 +55.15

233 £56.5

0.01

TG = triglyceride
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Table (3-7): Comparison of serum high density lipoprotein chtdeol
between day 1 (within 24 hours) and day 3 in theepts with acute

myocardial infarction according to risk levels farart diseases.

Parameters Within 24 h of M1 Day 3 of Ml P-Value

HDLC<40 mg/dI
(Lower level, heightened 34.5+2.98 32.84+£6.4 0.124

risk for heart disease)

HDLC (40-60) mg/d|

Medium level

45.495 + 3.96 48.355 + 18.699 0.03

HDLC >60 mg/dI
(High level, optimal
condition considered 70.66 + 18.75 71.2 +23.1 0.341

protective against hear

—

disease)

HDLC = high density lipoprotein cholesterol
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Table (3-8): Comparison of serum low density lipoprotein chtdes
between day 1 (within 24 hours) and day 3 in theepts with acute

myocardial infarction according to risk levels faart diseases.

Parameters Within 24 h of MI | Day 3of Ml | P-Value

LDLC<100 mg/d|
(lower risk level for heart 69 £19.28 56.38 £27.59 0.344

disease)

LDLC (100-150)mg/di
(Borderline risk level for| 133.69+18.24 | 114.1+488  0.179

heart disease)

LDLC >150 mg/dl

(Higher risk level for heart
191.38 + 26.87 184.4 + 33.

~

. 0.02
disease)

LDLC = low density lipoprotein cholesterol
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Table (3-9): Comparison of the ratio total cholesterol/high sign
cholesterol between day 1 (within 24 hours) and3laythe patients with

acute myocardial infarction according to risk levigr heart diseases.

Parameters Within 24 h of Ml | Day 3of Ml | P-Value

TC/HDLC<4
(lower risk level for heart 26x0.7 2.6+0.9 0.477

disease)

TC/HDLC (4-6)
(Borderline risk level for 4.75 + 0.57 3.95+1.6 0.039

heart disease)

TC/HDLC >6
(Higher risk level for heart 17x1 7.3+x1.54 0.008

disease)
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Table (3-10): Comparison of the ratio low density lipoprotein
cholesterol/high density lipoprotein cholesteraivieen day 1 (within 24
hours) and day 3 in the patients with acute myaahrohfarction

according to risk levels for heart diseases.

Parameters WI:;I:/”Mh Day 3of M1 | p-value
LDLC/HDLC<1.5
1.05+0.35 1+0.92 0.047
(lower risk level for heart disease)
LDLC/HDLC (1.5-6)
(Borderline risk level for heart | 3.5 £1.38 2.7+1.65 0.012
disease)
LDLC/HDLC >6
(Higher risk level for heart 6.7+0.17 6.4+0.5 0.219|
disease)
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(3-1-3) Lipid profilesin males and females:

Forty males with acute myocardial infarctioarer compared for their
changes in lipid profile levels between day 1(witB4 hours) on Ml and
day 3 after Ml using t-test as in table (3-11).

From day 1 (within 24) to day 3 on acute Mf fales we found,
serum total cholesterol (212+56.68 mg/dl vs. 1883%&6 mg/dl,
respectively; p=0.012), triglycerides (132.2+92.7 mg/dl vs. 122.68+87.5
mg/dl, repectively; p=0.044), LDLC (129.3+56.6 mg/dl vs. 110.1+61.5
mg/dl, respectively; p=0.035) and The ratio of TC/HDLC (4.65+2.09 vs.
3.9+£2.15, respectively; p=0.01) decreased significantly. HDLC levels
increased none significantly (44.57+20.75 mg/dl 46.05+24.3 mg/dl,
respectively; p=0.086) between day 1 (within 24 hours) and day 3.

But the ratio of LDLC/HDLC was decreased naignificantly as
compared day 1 on MI to day 3 of MI (2.9+1.75 vs3#1.85,
respectively; p=0.055).
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Table (3-11): Comparison of serum lipid profiles between dayvithin

24 hours) and day 3 in males with acute myocardfatction.

Parameters | Within 24 h of M| Day 3 of Ml P-Value
TC (mg/dl) 212 + 56.68 187.5 +63.86 0.012
TG (mg/dl) 132.2 +92.7 122.68 £ 87.5 0.044
HDLC (mg/dl) 4457 +20.75 46.05 + 24.3 0.086
LDLC (mg/dl) 129.3 +56.6 110.1 £ 61.5 0.035
TC/HDLC 4.65 + 2.09 3.9+2.15 0.01
LDLC/HDLC 29+1.75 2.3+1.85 0.055
BMI (Kg/m?) 27+39 | e | e
Age (years) 60+11.3 | @ - e

TC = total cholesterol

TG = triglyceride

HDLC = high density lipoprotein cholesterol

LDLC = low density lipoprotein cholesterol
BMI = body mass index (Kg/ nr)
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This study also including ten females withtaamyocardial infarction
compared the change lipid profiles levels betwesn{within 24 hours)
on Ml and day 3 after Ml using t-test as table £3-1

From day 1 (within 24) to day 3 on acute Mi females we found,
serum total cholesterol (250.2t54.4 mg/dl vs. 28F#4B.85 mg/dl,
respectively; p=0.319), LDLC (174.75+56.3 mg/dl vs. 167.3+53 mg/dl,
respectively; p=0.395), the ratio TC/HDLC (5.15+2.45 vs. 4.95+2.35,
respectively; p=0.06) and the ratio LDLC/HDLC (3.5+2 vs. 3.5£1.9,
respectively; p=0.011) decreased none significanihytriglyceride levels
decreased significantly day 1 on Ml to day 3 altgr(175.8+74.6 mg/dI
vs. 157.6x61.4 mg/dl, respectively; p=0.03) and. L@Dincreased
significantly day 3 after Ml as compared with dayid Ml (49.8+17.8
mg/dl vs. 54.4£18.9 mg/dtespectively; p=0.01).
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Table (3-12): Comparison of serum lipid profiles between dayvithin

24 hours) and day 3 in females with acute myochndlfiarction.

Parameters | Within 24 h of M| Day 3 of Ml P-Value
TC (mg/dl) 250.2+454 247.75 + 48.8% 0.319
TG (mg/di) 175.8 + 74.59 157.6 + 61.4 0.033
HDLC (mg/dl) 49.77 +17.8 54.39 +18.9 0.015
LDLC (mg/dl) 174.75 +56.3 167.3 £ 53 0.395
TC/HDLC 5.15+2.45 4.95 +2.35 0.06
LDLC/HDLC 3.5%2 35+19 0.11
BMI (Kg/m?) 3441 | e e
60+115 | e | e

Age (years)

TC = total cholesterol

TG = triglyceride

HDLC = high density lipoprotein cholesterol

LDLC = low density lipoprotein cholesterol
BMI = body mass index (Kg/ nr)
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(3-1-4) Lipid profiles levels in the patients with diabetes

mellitus and hypertension :

Also this study compared between lipid proldeels in day 1 (within
24 hours) during acute myocardial infarction and/ @ after acute
myocardial infarction with regarded to the prevakenf diabetes mellitus
and hypertension (risk factors for heart diseases)g t-test as in table
(3-13) and (3-14).

Fifteen patient with diabetes mellitus we fduthat serum total
cholesterol (209.1+52.5 md)/ vs. 185.5£57.7 mg/dl, respectively;
p=0.001), triglycerides (192.69+98.06 mg/dl vs. 222100 mg/dl,
respectively; p=0.011), LDLC (124.95+45.88 mg/dl vs. 102.7+46.8,
respectively; p=0.013) and the ratio TC/HDLC (3.6£1.86 vs. 3%2,
respectively; p=0.021) decreased significantly in day 1 in MI as
compared day 3 after MI. HDLC increased none sigaiftly
(49.03+26.8 mg/dl vs. 55.16+£29.9 mdb/respectively; p=0.097) dayl in
MI as compared with day 3 after MIl. The ratio LDHDILC decreased
none significantly (1.9£1.39 v$.5+1.4 1, respectively; p=0.058) dayl in
MI as compared with day 3 after MI.
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Results

Table (3-13): Comparison of serum lipid profiles between day itHin
24 hours) in acute myocardial infarction and daft8r acute myocardial
infarction in the patients with diabetes mellitus.

Serum Lipids | Within 24 h of Ml Day 3 of M| P-Value
TC (mg/dl) 209.1 £52.5 185.5+57.7 0.001
TG (mg/dl) 192.69 + 98.06 122.99 + 100 0.011

HDLC (mg/dI) 49.03 + 26.8 55.16 + 29.9 0.097

LDLC (mg/dI) 124.95 + 45.88 102.7 +46.8 0.013
TC/HDLC 3.6 +1.86 3+2 0.021

LDLC/HDLC 1.9+1.39 15+14 0.058

TC = total cholesterol

TG = triglyceride

HDLC = high density lipoprotein cholesterol
LDLC = low density lipoprotein cholesterol
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Results

Twenty seven patients with hypertension wentbthat serum for total
cholesterol (222+59.4 mg/dl vs217.8+60.25 mg/dl, respectively;
p=0.087), triglycerides (137.3£87.49 mg/dl ¥34.3+86.25, respectively;
p=0.195), LDLC (142.7459.46 mg/dl vs. 116.6+59.99 g/dh,
respectively; p=0.052), ratio TC/HDLC (4.8+£2.5 vs. 4+2.3, respectively;
p=0.125) and ratio LDLC/HDLC (3.2+2 vs2.3+1.8, respectively;
p=0.0726) decreased none significantly betweenlday M| and day 3
after Ml but increased serum HDLC none significani#5.87+23.16
mg/dl vs.46.43+24.06 mg/dl, respectively; p=0.4) day 1 on MI compared
with day 3 after M.

Table (3-14): Comparison of serum lipid profiles between day itHin
24 hours) in acute myocardial infarction and daft8r acute myocardial
infarction in the patients with hypertension.

Serum Lipids | Within 24 h of M| Day 3 of M| P-Value
TC (mg/dl) 222 £59.4 217.8 +60.25 0.087
TG (mg/dl) 137.3 +87.49 134.3 + 86.25 0.195

HDLC (mg/dl) | 45-87 £23.16 46.43 + 24.06 0.4

LDLC (mg/dl) 142.7 +59.46 116.6 +56.99 0.052
TC/HDLC 48+25 4+23 0.125

LDLC/HDLC 3.2+2 23+x18 0.0726
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Results

(3-2) Correlation between Lipid Profile Levels, BMI and

Agein all study groups:

The correlation test done by using Excel 20@8cording to the
program + (0.1-0.35) consider as weak correlatio(9.35-0.5) consider
as correlation and £ (0.5-1) consider as strongetation. The possible
correlation between different lipid profile levelBMI and age were
investigated by the value of correlation coeffitieResults of lipid
profiles shown that high positive correlation witlghly significant was
regarded between total cholesterol with triglycesid0.509039), LDLC
(0.89523), ratio TC/HDLC (0.745431) and ratio LDHDLC
(0.746936), also, high positive correlation betwdddl C with ratio
TC/HDLC (0.825769) and ratio LDLC/HDLC (0.894074)lso, high
correlation between ratios TC/HDLC with ratio LDIIDLC
(0.969905). Strong negative correlation between BDWwith ratio
TC/HDLC (-0.73348) and with ratio LDLC/HDLC (-0.603). Positive
correlation between triglycerides with ratio TC/HDL(0.499854) and
with ratio LDLC/HDLC (0.353201). Negative correlati between HDLC
with LDLC (-0.458717). A weak correlate was regatdbetween
triglycerides and LDLC (0.286098), also, negativeal correlation
between total cholesterol with HDLC (-0.203186) aitween
triglycerides with HDLC (-0.201981).

The results of lipid profile with BMI were ragded high positive
correlation BMI with total cholesterol (0.679929)riglycerides
(0.535177), LDLC (0.567636), ratio TC/HDLC (0.578)0and ratio
(0.533004). But negative weak correlation betwedf Bith HDLC (-
0.173119).
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Results

The results of lipid levels with age were nmelgal weak correlation
between age and HDLC (0.135864). Also negative weadkelation
between age with BMI (-0.196166), total choleste(ed.224269),
triglycerides (-0.234775), LDLC (-0.252085), rafi€/HDLC (-0.27828)
and ratio (-0.275804).

Table (3-15): Correlation coefficient of lipid profiles in the fpants with

acute myocardial infarction.

TC TG HDLC LDLC TC/HDLC LDLC/HDLC BMI
. 0.509
HDLC -0.203  -0.201
LDLC 0.896 0.286 -0.458
TC/MDLC 0.745 0.499 -0.73Z 0.825
 DLCHDLC | 0746 0.353 -0.697 0.894  0.969
BM| 0.679 0.535 -0.173 0567  0.571 0.533
Age -0.224 -0.234 0.135 -0.252  -0.278 -0.275 -0.196

TC = total cholesterol

TG = triglyceride

HDLC = high density lipoprotein cholesterol
LDLC = low density lipoprotein cholesterol
BMI = body mass index
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Patients, Materials and Methods

(2-1) Chemicals:

(2-1-1) Cholesterol (TC) :
Cholesterol was measured by (Cholesterol eangngolorimetric kit
CHOD-POD 200), Spinreact, S.T. ctra. Santa Cold®pajn.

(2-1-2) Triglycerides (TG) :
Triglycerides were measured by (Triglyceridagymatic colarimetric
test kit GPO-PAP 120), Biomaghreb, Tunisia.

(2-1-3) High Density Lipoprotein Cholesterol (HDL-C) :
High density cholesterol was measured by:-
1. HDL cholesterol precipitant kit PAP 100, BioMerieuance.
2. Cholesterol enzymatic colorimetric kit CHOD-POD 200
Spinreact, S.T. ctra. Santa Coloma, Spain.

(2-2) I nstruments:

The instrument used in this study to measudlesterol,
triglycerides and high density cholesterol is ddwyeSpectrophotometer
(Cecil) No. 142-309 Spectrophotometer Company fiwance.
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Patients, Materials and Methods

(2-3) Subject Selection :

This study conducted at the Central LaborasorDepartment of

Biochemistry and Coronary Care Unit in Al-Yarmoo&aEhing Hospital.
All measurements were during the period (1/3/2@0X5/1/2008).

The present study comprised 50 patients (4i@srend 10 females),
admitted to coronary care unit with a confirmedgdiasis of acute
myocardial infarction were enrolled in this studijhe patients are
diagnosed with myocardial infarction if two or thref the criteria are
satisfied:

1. Clinical history of ischemic type chest pain lagtifor more than

30 minutes.

2. Change in serial ECG tracings: development of aipab) waves,
ST segment elevation more than 1 mm above baseliaé least
two leads of a standard 12-lead electrocardiogram.

3. Raise and fall of serum cardiac biochemical markblsod tests
for heart muscle cell damage) such as troponinviésth is very
specific for the heart muscle and are though tseraoefore

permanent injury develops.

All the information consent was obtained fralirpatients by direct
interview according to our questionnaire in thisidst Detailed
clinical examination with a special questionnawent filled for each
patient includes:

Date and time of the chest pain, sex, ag@jigthbccupation, body
weight and height. Type of myocardial infarction svae known
according to the ECG diagnostic.
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Patients, Materials and Methods

And the concomitant risk factors: smoking, badites mellitus,
hypertension, history of artery heart diseasesjlyamstory of artery

heart diseases, hypercholesterolemia.

This study excluded criteria were the follogin

1. Patient had symptoms suggestive of acute myocardaltion for
more than 24 hours.

2. Hospital stays of less than 3 days.

3. The patients were receiving lipid-lowering drugs.

4. The patients who have liver or renal disorder amibamal thyroid

function.

(2-4) Serum Collection :

Blood samples of patients were taken withinha4drs (1 day) of the
onset of symptoms of MI to measured level of liprdfile at acute phase
and again after 48 hours later (3 day) to measkenesl of lipid profile at
non acute phase. All samples were taken at fag@ngd between 9 and
11 AM from a forearm vein after venous occlusioriofew second in a
sitting position.

Blood was drawn into sterile, disposable ptasyringes. Then the
blood allowing to clotting in test tubes. After ththe serum was
separated from blood cells by centrifugation at®ffim for 10 minute at
room temperature. Then freezing serum at -20°Ckedip samples stable

until assayed.
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Patients, Materials and Methods

(2-5) M ethods::

Lipid profiles were measured by using thedaling techniques:

(2-5-1) Cholesterol Enzymatic Colorimetric Test (CHOD-

POD) :
(2-5-1-1) Principle:

The principle of the method the cholesterol present in the sample

originates a coloured complex, according to thefaihg reaction:

Cholesterol esters +8 CHE _  Cholesterol + fatty acids

Cholesterol + @ﬂ» 4-Cholestenona (4

: POD L
2 H202 + Phenol + 4-Aminophenazone—> iInQuimine + 4HO

The intensity of proportional to the cholestetoncentration in the

sample.

(2-5-1-2) Working procedur e of cholesterol :

Cholesterol was measured by (Cholesterol eatigngolorimetric kit
CHOD-POD 200), Spinreact, S.T. ctra. Santa Cold®pajn.
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Patients, Materials and Methods

(2-5-2) Triglycerides Enzymatic Colorimetric test (GPO-
PAP) :
(2-5-2-1) Principle:

The triglycerides are enzymatically hydrolyzedglycerol according

to the following reactions:

) ) Lipoprotein Lipase .
Triglycerides » Clycerol + Fatty acids

Glycerolkinase, M
Glycerol + ATP » Glycerol-3-phosphate + ADP

Glycerol Phosphate

Oxidase )
Glycerol 3-p + Q » Dihydsg@cetone-p + BD2
) Peroxydase .
H202 + 4-aminophenazone + p-chloropt H20 + Quinonimine

(2-5-2-2) Working procedure of triglycerides :

Triglycerides was measured by (Triglyceridagyenatic colarimetric
test kit GPO-PAP 120), Biomaghreb, Tunisia.

(2-5-3) High Density Lipoprotein Cholesterol Precipitant
(HDLC Pre) :
(2-5-3-1) Principle:

Chylomicrons, very low density lipoproteinsLVL) and low density

lipoproteins (LDL) contained in the specimen areggitated by the

addition of phosphotungstic acid in the presenamafjnesium ions.
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Patients, Materials and Methods

The supernatant obtained after centrifugation donsatanigh density
lipoproteins (HDL). The cholesterol bound to the IH® determined
using the cholesterol enzymatic colorimetric (CHBDD).

(2-5-3-2) Working procedure of HDLC :

High density cholesterol was measured by (HDholesterol

precipitant kit PAP 100), BioMerieux, France ando@sterol enzymatic
colorimetric kit CHOD-POD 200), Spinreact, S.T.actiSanta Coloma,
Spain.

(2-5-4) Working Procedureof LDLC :

Low density lipoprotein cholesterol was esteda by Friedewald

formula )

LDL cholesterol = total cholesterol — (triglycerifier HDL cholesterol)

(2-6) Determination of cholesterol and triglycerides in

Enzymatic Colorimeteric :

This method was used to measured (cholesaarbtriglycerides).

Numbering sufficient coated tubes (blank, standardsserum samples).

1. Preparation of working reagent : The contents ¢ wial R
enzymes (cholesterol esterase (CHE), cholesteideeXCHOD),
peroxidase (POD) and 4-Aminophenazone (4-AP)) wssotled
in one bottle of Rbuffer (pipes PH 6.9 and phenol).

2. Assay conditions :

Wave length (505 nm)
Cuvatte (1 cm) light path

3. (10 pl) from standards and serum samples weretpipeb tubes.
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Patients, Materials and Methods

4. (Iml) from working reagent was added into blanknsirds and
serum samples.

5. The mixture was mixed for 10 minutes at room terapee.

6. The absorbance (A) of the standards and serum samare read
against blank.

The reading will be completed within approximatéyy minutes.

(2-7) General Procedure of High Density Lipoproten
Cholesterol :

This procedure includes two steps. The fins¢ anclude the

separation of high density lipoprotein cholestdyplprecipitation

and the second step include measured the absorbance

(2-7-1) Step (1) :
In HDL Cholesterol Precipitant (C-HDL pre) :

This method was used to separation of higlsitiehpoprotein

for determination of cholesterol bound to this frac:

1. (50ul) of precipitating reagent was added to (5P@filserum
samples.

2. Wait 10 minutes at 20-25°C.

3. Then the mixture was separated by centrifuge fomirfutes.

4. After centrifugation the separation obtained cargaihigh

density lipoprotein cholesterol.

(2-7-2) Step (2) :
Enzymatic Calorimeteric (CHOD-POD) :

This method was used to determieectiplesterol bound to the

high density cholesterol in clear supernatant tdsoin step (1):
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Patients, Materials and Methods

Numbering sufficient coated tubes (blank, standaralsd

supernatant).

1. Preparation of working reagent: The contents of gral R
enzymes (cholesterol esterase (CHE), cholesterotlasz
(CHOD), peroxidase (POD) and 4-Aminophenazone (4-AP
was dissolved in one bottle ofiBuffer (pipes PH 6.9 and
phenol).

2. Assay condition :

Wave length (500 nm)
Cuvette (1 cm) light path

3. (50 pul) of standards and supernatant were Pipetigbes.

4. (Iml) working reagent was added into blank, statslaand
supernatant.

5. The mixture was mixed for 10 minutes at room terapee.

6. The absorbance (A) of the standards and supernatastread
against blank.

The reading will be completed within appnoately 60 minutes.

(2-8) Calculation :

The concentration of cholesterol, triglycerié@sl high density

lipoprotein cholesterol were calculated by useftilewing equation:

(A) sample
Cholesterol conc. (mg/dl) ~(A) standard * 200 (standard conc.)

Triglycerides conc. (mg/dl) = Eﬁg;g? dpellf 3 x 200 (standard cpnc.

(A) sample

(Astandar x 55.341(standard conc.)

HDL cholesterol conc. (mg/dl
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Patients, Materials and Methods

(2-9) Statistical Analysis:

Continuous variables were expressed as then e&D, and the
category variables were expressed as a percerifagestudent’s t-test
was used to compare lipid values and ratios betvasgnl (within 24
hour) of myocardial infarction and day 4 (within B8ur) of myocardial
infarction. ANOVA-test to compare the different Wween groups and
correlation regression, taking p value < 0.05 wassdered to be
significant.

P value < 0.05 was regarded as statistically smant.
All the statistical analysis was performedngscomputer software the

SPSS 12.01 statistical package for social scieandsalso Excel 2003.

Data analysis was done using chi-square test lidegavith frequencies.
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I ntroduction

(1-1) Introduction :

In the early 1960 s researchers identifiechapod cholesterol, or
hypercholesterolemia, along with smoking and hidgo® pressure as
principal risk factors for cardiovascular diseaBkey understood that a
high fat, high cholesterol diet tends to raise Hl@holesterol, and that
high blood cholesterol levels promote atherosclero&therosclerosis

leads to artery disease and often causes heakatta

Recently, the cholesterol-heart disease pctbas become more
complicated. Total cholesterol levels do not ték tentire story. The
levels of LDL and HDL cholesterol predict healtsks more accurately
than total cholesterol levels do. High LDL cholestdevels are a greater
risk than high total cholesterol, with some kindsL®L being more
dangerous than others. Low HDL cholesterol levetsaase the risk of
heart disease, as do high levels of triglyceridesl ather newly

discovered blood lipid.

(1-2) Myocardial I nfarction :

The World Health Report, (2004) defined aauiecardial infarction
(AMI or M1), commonly known as a heattack, is a disease state that
occurs when the blood supply to a part of the hsamterrupted. The
resulting ischemia or oxygen shortage causes daaradjpotential death

of heart tissuew).

Acute myocardial infarction is a type of acuwaronary syndrome,
which is most frequently (but not always) a maridésn of coronary
artery disease. The most common triggering evethtaslisruption of an
atherosclerotic plaque in an epicardial coronatgrgy which leads to a
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clotting cascade, sometimes resulting in total wglon of the artery as in
(Fig. 1-1).

Atherosclerosis is the gradual buildup of elstérol and fibrous tissue
in plaques in the wall of arteries (in this cadee toronary arteries),
typically over decades. Blood stream column irragties visible on
angiographies reflect artery lumen narrowing agsult of decades of
advancing atherosclerosis. Plagues can becomeblmstapture, and
additionally promote a thrombus (blood clot) thetlades the artery; this
can occur in minutes. When a severe enough plagqutare occurs in the
coronary vasculature, it leads to myocardial irtfarc (necrosis of

downstream myocardiun) as in (Fig. 1-2).

If impaired blood flow to the heart lasts loegough, it triggers a
process called the ischemic cascade; the heast adiel(chiefly through
necrosis) and do not grow back. A collagen scam$oin its place.
Recent studies indicate that another form of ce#td called apoptosis
also plays a role in the process of tissue damalgeesjuent to myocardial

infarction (3).
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Figure (1-1): A myocardial infarction occurs when an atherositler

plaque slowly builds up in the inner lining of aropary artery and then
suddenly ruptures, totally occluding the artery anelventing blood flow
downstreanp).
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Figure (1-2): Pathophysiologic Events Culminating in the Clihica
Syndrome of myocardial infarcti@ss).
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(1-3) Classification :

Depending on the location of the obstruction the coronary
circulation, different zones of the heart can beeanjured. Using the
anatomical terms of location, one can describeri@mmfanferior, lateral,
apical and septal infarctions (and combinationghsas anteroinferior,
anterolateral, and so o@). For example, an occlusion of the left anterior
descending coronary artery will result in an amtervall myocardial

Infarcts).

(1-4) Risk Factors:

Many people have multiple risk factors andtthlaese factors

exponentially increase the risk for CAD. An assemsmof the
Framingham and Multiple Risk Factor Interventional'data showed
that approximately 85% of excess risk for premat®Ad is due to one

or more of the following major risk factogs:

(1-4-1)Older Age :

The plaques in the arterial walls of patiemtth atherosclerosis

contain large amounts of cholesterol. The highervelleof LDL
cholesterol, the greater risk of atherosclerotiarhdisease; conversely,
the higher HDL cholesterol, the lower the risk ofanary heart disease
(CHD).

This is true in men and women, in differergiahand ethnic groups,
and at all ages up to age 75 years. Because molgstérol in serum is
LDL, high total cholesterol levels are also assdlawith an increased
risk of CHD.

Middle-aged men whose serum cholesterol leaetsin the highest

quintile for age (above about 230 mg/dL) have & agcoronary death
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before age 65 yearsf about 10%; men in the lowest quintile (below
about 170 mg/dL) have a 3% risk. Death from CHDobefage 65 years
Is less common in women, with equivalent risks tned those of men.
In men, each 10-mg/dL increase in cholesterol (B Lcholesterol)
increases the risk of CHD by about 10%; each 5-mg/dL increase in HDL
reduces the risk by about 10%. The effect of HDalekterol is greater in
women, whereas the effects of total and LDL cheledtare smaller. All
of these relationships diminish with agge

Risk increases with age in both men and woniEme natural
distribution of risk factors, particularly in womeahanges dramatically

after age 50 yeaxso).

(1-4-2) Smoking :

Cigarette smoking is a powerful risk factagpecially for myocardial

infarction. It accelerates development of coronalaques and may lead
to rupture of plagues, and it is especially dangerom patients with

advanced coronary atherosclerosis.

(1-4-3) Hypertension :

Hypertension is an independent risk factor@MD in both women
and men, and risk increases continuously as blgedspre rises from
levels which are within normal range. For everyn2@Hg systolic or 10
mmHg diastolic increase in BP there is a doublih@\@D mortality (2s).
Systolic blood pressure >130 mm Hg or diastoliodlpressure >85 mm
Hg independently accelerates atherogenesis, andrighe of CAD

increases as blood pressure increases
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(1-4-4) Diabetes Mdllitus::

Although diabetes mellitus is usually recogaias a major risk factor

for coronary heart disease (CHD) morbidity and mdxt, in several

studies it has not been found responsible as desiactors).

(1-4-5) Obesity :

(Defined by a body mass index of more thak@®@r, or alternatively

by waist circumference or waist-hip ratio) Mortalftom cardiovascular
disease is almost 50% higher in obese patientsith#émose of average
weight and is 90% higher in those with severe dpesi

BMI is calculated by dividing weight (in kilogramby square height (in

meters)

(1-4-6) Family History of Premature CVD(MI) :

Family history of an early heart attack (befé0 years in men and 55

years in women), which is thought of as reflectimg genetic
predisposition. Atherosclerosis and CAD are oftenresult of a complex
interaction between genes and the environment

There is a suggestion that a positive familstany of CVD is a
stronger risk factor for women than it is for meg. Parental history of

MI < 60 years is a particularly strong risk factor women9).
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(1-4-7) hypercholesterolemia (high blood cholesterol):

Hypercholesterolemia is the presence of hayels of cholesterol in
the blood. It is not a disease but a metabolic igrment that can be
secondary to many diseases and can contributery foems of disease,
most notably cardiovascular disease. It is closelgted to the terms
"hyperlipidemia" (elevated levels of lipids) andyfferlipoproteinemia™
(elevated levels of lipoproteingp).

Conditions with elevated concentrations ofdmed LDL particles,
especially small LDL particles, are associated aitheroma formation in
the walls of arteries, a condition known as athaeyssis, which is the
principal cause of coronary heart disease and otfeems of
cardiovascular disease. In contrast, HDL partigbspecially large HDL)
have been identified as a mechanism by which cteslgs and
inflammatory mediators can be removed from atheromnareased
concentrations of HDL correlate with lower rates atheroma
progressions and even regression

Reducing cholesterol levels in healthy midaldged men without CHD
(primary prevention) reduces their risk in propamtito the reduction in
LDL cholesterol and the increase in HDL cholestefiokated patients
have statistically significant and clinically impant reductions in the
rates of myocardial infarctions.

Cholesterol concentration in the blood of maike generally higher
than that in premenopasal females. After menopabsejever, the
cholesterol concentration is higher in females tlammales. Serum
cholesterol levels in males seem to reach a plabgah0 to 60 years of

age(19).



I ntroduction

The mean biochemical markers in this studyligrd profile because
the elevated level of lipid profile leads tbypercholesterolemia.
Longstanding elevated hypercholesterolemia leads atwelerated
atherosclerosis; this can express itself in a nundfecardiovascular

diseases especially myocardial infarction.

(1-5) Lipid Profile:

A lipid profile is a group of blood tests thatls how your body uses,

changes, or stores lipids and often ordered togethdetermine risk of
coronary heart disease.

Lipids are cannot dissolve in blood. Lipidglston proteins in the
blood and are called lipoproteins. The amountgdproteins in the blood
can change with what you eat. The amount can dlaage because of
some illnesses and because of heraahjy

The digestive tract is not the only place vehigsids special handling
to more in a water-based environment. To travéhebloodstream, lipid
must be specially packaged into lipoprotein castier

Lipoproteins have a lipid core of triglycerddand cholesterol esters
(cholesterol linked to fatty acids) surrounded bgedl of phospholipids
with embedded proteins and cholesterol. They cary egater-insoluble
lipids through the watery environment of the bldoelsm. There are
several main classes of lipoprotein and many sgsbelm These differ
mainly by size, density and the composition of theid cores. In
general, as the percentage of triglyceride drdps,density increases. A
lipoprotein will a small core that contains littieglyceride is much more
dense than a lipoprotein with a large core compossabktly of

triglycerides.
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The lipid profile includes total cholesterélDL-cholesterol (often
called good cholesterol), LDL-cholesterol (oftedlexh bad cholesterol),
and triglycerides. Sometimes the report will indurblditional calculated
values such as the Cholesterol/HDL ratio or a sctre based on lipid

profile results, age, sex, and other risk factors.

The lipid profile is used to guide providemsdeciding how a person at
risk should be treated. The results of the lipidfibe are considered along
with other known risk factors of heart disease &vealop a plan of

treatment and follow-ups).

A lipid profile measures total cholesterol, Hzholesterol, LDL
cholesterol, and triglycerides. A physician mayeord lipid profile as
part of an annual exam or if there is specific @ncabout CVD,
especially coronary artery disease.

The National Cholesterol Education Prograncomemends that
individuals age twenty and over have a fastingdnotein profile every
five years. A lipid profile should be done aftemniae- to twelve-hour fast
without food, liquids, or medication. If fasting m®t possible, the values
for total cholesterol and HDL-C may still be usefifitotal cholesterol is
200 milligrams per deciliter (mg/dl) or higher oDH-C is less than 40
mg/dl|, the individual will need to have a follow-dipoprotein profile
done to determine LDL-C and triglyceride levels.

10
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(1-5-1) Cholesterol :

Cholesterol as shown in figure (1-3) is
sterol (a combination steroid and alcohol),

lipid found in the cell membranes of all boc

tissues, and is transported in the blood plas
of all animals. Trace amounts of cholestero F19ure(1-3): cholesterol Structurg4).

also found in plant membranes.

Cholesterol is minimally soluble in watergc#@&nnot dissolve and travel
in the water-based bloodstream. Instead, it is sprarted in the
bloodstream by lipoproteins - protein "moleculaitcases" that are
water-soluble and carry cholesterol and triglycesidnternally. The
apolipoproteins forming the surface of the givepoprotein particle
determine from what cells cholesterol will be remdvand to where it

will be supplied.

Most of the cholesterol is synthesized by Huely and some has
dietary origin. Cholesterol is more abundant irsuss which either
synthesize more or have more abundant densely-gankenbranes, for
example, the liver, spinal cord, brain, and athedan{arterial plaques).
Cholesterol plays a central role in many biochempracesses, but is
best known for the association of cardiovasculsease with various
lipoprotein cholesterol transport patterns and Ieylels of cholesterol in
the blood.

In recent years, the term "bad cholesterob' been used to refer to
cholesterol contained in LDL (low-density lipopristewhich, according

to the lipid hypothesis, is thought to have harndations, and "good

11
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cholesterol" to refer to cholesterol contained iLH (high-density

lipoprotein), thought to have beneficial actions

(1-5-1-1) Food Sources :

Cholesterol is found in animal fats: all foodntaining animal fats
contains cholesterol; food not containing animas$ faither contains no
cholesterol or negligible amounts. Major dietaryrees of cholesterol

include eggs, beef and poulipy).

Plants have trace amounts of cholesterolyvso @ vegan diet, which
includes no animal foods, has traces of cholestdrawever, the
amounts are very small. For example, to ingestatheunt of cholesterol
in one egg, one would need to drink about 9.64i{d©.57 pounds) of

pure peanut oiB2).

Plant products (e.g. flax seed, peanut), almatain cholesterol-like
compounds, phytosterols, which are suggested tp hmbker serum

cholesterols3).

(1-5-1-2) Function :

Cholesterol is required to build and maintaell membranes; it
regulates membrane fluidity over a wider range edvhperatures. The
hydroxyl group on cholesterol interacts with theogibhate head of the
membrane, while the bulky steroid and the hydromarkzhain is
embedded in the membrane. Some research inditatieshiolesterol may

act as an antioxidant.

Cholesterol also aids in the manufactureilef(which is stored in the
gallbladder and helps digest fats), and is alsoomanmt for the
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metabolism of fat soluble vitamins, including vitas A, D, E and K. It
Is the major precursor for the synthesis of vitamimand of the various
steroid hormones (which include cortisol and aldamte in the adrenal
glands, and the sex hormones progesterone, the@ugarstrogens,

testosterone, and derivatives).

Recently, cholesterol has also been implicatedcell signalling
processes, where it has been suggested that it fopmd rafts in the
plasma membrane. It also reduces the permeabilitthe plasma

membrane to hydrogen ions (protons) and sodium ions

Cholesterol is required in the membrane of mafran cells for
normal cellular function, and is either synthesizedhe endoplasmic
reticulum, or derived from the diet, in which casé delivered by the
bloodstream in low-density lipoproteins. These taien into the cell by
receptor-mediated endocytosis in clathrin-coateds, piand then

hydrolysed in lysosomess).

(1-5-2)Triglycerides:

Triglycerides are the major form of fat founmd nature and their
primary function is to provide energy for the cdlhe human body stores
large amount of fatty acids in ester linkages wglycerol in the adipose
tissue. This form of reserve energy storage is kifhient because of the
magnitude of the energy released when fatty acmtergo catabolism.
Most of the fatty acids come from our diets, can $ymthesized
endogenously, and are called nonessential fatiysadihere are three
fatty acids (linoleic, linolenic and arachidoniads) that cannot be made

by the human body. These fatty acids are calledngisd fatty acid and

13



I ntroduction

are important for proper growth and developmertedis, cell membrane

integrity and myelinization of the central nervaystem.

(1-5-2-1) Triglyceride structure:

Most fatty acids in food and in the body exstpart of a triglyceride
molecule. A triglyceride consists of three fattyidsc attached to a
glycerol back bone. Alone, glycerol is a thick, sxtioliquid often used
by the food industry.

Two fatty acid attached to a glycerol form &glyteride. A
monoglyceride has one fatty acid attached to gblc€ur foods contain
relatively small amount of monoglycerides and diglydes, mostly as

food additives used for their emulsifying or blemgliqualities.

(1-5-2-2) Function :

Triglycerides are by far the most abundantckdgs of neutral
glycerides in nuture. Mammalian tissues also consaime diglycerides
and monoglyceridees, but these occur in trace Mteh compared with
triglycerides. Most triglyceride molecules in maniia tissues are

mixed glycerides.

Because of their water insolubility, triglyaes are transported in the
plasma in combination with other more polar lip{geospholipids) and
proteins, as well as with cholesterol and cholg&tster, in the complex
lipoprotein macromolecules. It appears that theemssly nonpolar
triglycerides (and cholesteryl ester) are largelythe center of the
lipoprotein, whereas the more polar protein andspholipid components
are at the surface, with their polar groups dir@ctetward to stabilize the

whole structure in the agueous plasma environment
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(1-5-2-3) Rolein disease:

In the human body, high levels of triglycesdm the bloodstream
have been linked to atherosclerosis, and, by extenthe risk of heart
disease and stroke. However, the negative impaatistd levels of
triglycerides is lower than that of LDL: HDL ratio§he risk can be
partly accounted for by a strong inverse relatign&letween triglyceride
level and HDL-cholesterol leved?).

(1-5-3) High Density Lipoprotein :

High-density lipoproteins (HDL) form a classlipoproteins, varying
somewhat in their size (8—11 nm in diameter), taaty cholesterol from
the body's tissues to the liver. About thirty petcef blood cholesterol is
carried by HDL.

It is hypothesised that HDL can remove cheledtfrom atheroma
within arteries and transport it back to the livier excretion or re-
utilization which is the main reason why HDL-boutiolesterol is

sometimes called "goazholesterol”, or HDL-C.

A high level of HDL-C seems to protect agaimstrdiovascular
diseases, and low HDL cholesterol levels (less #Hamg/dL) increase
the risk for heart disease. When measuring chotdstny contained in
HDL patrticles is considered as protection to theyws cardiovascular
health, in contrast to "bad" LDL cholesterd).
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(1-5-3-1) Function :

The HDL macromolecular complex contains appnaely 50%
protein and 50% lipiche). HDL are the smallest of the lipoproteins. They
are the densest because they contain the highgisbntion of protein.
They contain the A class of apolipoproteirg

The liver synthesizes these lipoproteins asmpiexes of
apolipoproteins and phospholipid, which resembleolesterol-free
flattened spherical lipoprotein particles. They eapable of picking up
cholesterol, carried internally, from cells theyeiract with. A plasma
enzyme called lecithin-cholesterol acyltransferdS€AT) converts the
free cholesterol into cholesteryl ester (a morerbgdobic form of
cholesterol) which is then sequestered into the airthe lipoprotein
particle eventually making the newly synthesizedLHépherical. They
increase in size as they circulate through theddtveam and incorporate
more cholesterol molecules into their structure.ushit is the
concentration of large HDL particles which more wetely reflects
protective action, as opposed to the concentratidotal HDL particles

(21).

Men tend to have noticeably lower HDL levelsth smaller size and
lower cholesterol content, than women. Men alsoehan increased

incidence of atherosclerotic heart disease

Epidemiological studies have shown that highoentrations of HDL
(over 60 mg/dL) have protective value against ea@scular diseases
such as ischemic stroke and myocardial infarctianv concentrations of
HDL (below 40 mg/dL for men, below 50 mg/dL for wen) are a
positive risk factor for these atherosclerotic disss.
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Data from the landmark Framingham Heart Stsidgwed that for a
given level of LDL, the risk of heart disease irages 10-fold as the HDL
varies from high to low. Conversely, for a fixedrédé of HDL, the risk

increases 3-fold as LDL varies from low to high).

(1-5-4) L ow Density Lipoprotein :

Low-density lipoprotein (LDL) belongs to the@dprotein particle
family. Its size is approx. 22 nm but since LDL tpzes contain a
changing number of fatty acids they actually havenass and size
distribution. Each native LDL particle containsiiagée apolipoprotein B-
100 molecule (Apo B-100, a protein with 4536 amaood residues) that
circles the fatty acids keeping them soluble in d@aeous environment.

LDL is commonly referred to as bad cholesterol @gh h.DL levels can

lead to cardiovascular diseass

LDL particles actually vary in size and deysiand studies have
shown that a pattern that has more small dense pa&ticles called
"Pattern B" equates to a higher risk factor forooary heart disease
(CHD) than does a pattern with more of the larged Bess dense LDL
particles ("Pattern A"). This is because the smgbarticles are more
easily able to penetrate the endothelium. "Pattén meaning
"intermediate”, indicates that most LDL particles mery close in size to
the normal gaps in the endothelium (26 %)

When a cell requires cholesterol, it synthesithe necessary LDL
receptors, and inserts them into the plasma merabrdine LDL
receptors diffuse freely until they associate weitithrin coated pits. LDL

particles in the blood stream bind to these exthaee LDL receptors.
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The clathrin coated pits then form vesicles which endocytosed into

the cell.

After the clathrin coat is shed the vesicletvér the LDL and their
receptors to early endosomes, onto late endosantgsaosomes. Here the
cholesterol esters in the LDL are hydrolysed. THal Lreceptors are

recycled back to the plasma membrane.

(1-5-4-1) Function :

Generally, LDL transports cholesterol andlyiagrides from the liver
and small intestine to cells and tissues whichtakeng up cholesterol
and triglycerideszs).

(1-5-4-2) Rolein Disease:

Because LDLs transport cholesterol to therieand can be retained
there by arterial proteoglycans starting the foromatof plaques,
increased levels are associated with atheroscégrasd thus heart attack,
stroke and peripheral vascular disease. This is @lolesterol inside
LDL lipoproteins is called bad cholesterol. Stitljs not the cholesterol
that is bad; it is instead how and where it is geéransported, and in what

amounts over time.

Increasing evidence has revealed that theerdration and size of the
LDL particles more powerfully relates to the degadeatherosclerosis
progression than the concentration of cholesteyotained within all the
LDL particles. The healthiest pattern, though re&y rare, is to have
small numbers of large LDL particles and no smalttigles. Having
small LDL particles, though common, is an unhealffattern; high

concentrations of small LDL particles (even thoygitentially carrying
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the same total cholesterol content as a low conzgémt of large
particles) correlates with much faster growth dfeabma, progression of
atherosclerosis and earlier and more severe casiholar disease events
and death.

LDL poses a risk for cardiovascular diseaseswlit invades the
endothelium and becomes oxidized since the oxidiaed is more easily
retained by the proteoglycans. A complex set otlhémical reactions
regulates the oxidation of LDL, chiefly stimulatég presence of free

radicals in the endotheliugw).

(1-6) Lipid Profile M etabolism :

Lipid metabolism is divided into two pathwayxogenous and

endogenous:

(1-6-1) Exogenous Pathway:

Dietary triglyceride and cholesterol are absdr in the intestinal
mucosa and incorporated to form the core of nasclgtomicrons,
which are then transported to plasma (Fig. 1-3)pénipheral tissues,
chylomicrons interact with lipoprotein lipase, whieemoves most of the
coretriglyceride from the lipoprotein particle. Thesulting glycerol and
fatty acids are taken up by adipose and other dgste-formed into
triglyceride, and stored. Redundant surface matéaaolipoprotein C,
phospholipids, and cholesteryl ester) joins the Hiakticle. The remnant
chylomicron particles, which are now smaller anddared in their core
with cholesteryl ester and some remaining triglgberare taken up by

the liver. This dietary cholesterol can then beduse bile acid formation,
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incorporated into membranes, resecreted back imocirculation as

lipoprotein cholesterol, or excreted into bile aslesterol.

Chol-tich -— *m
chylomicron W
remmnant FFA
C
B4§ |
e — —
CI ~g
Lipoprotein
‘ l lipase
Apoprotein (HDL)
CI
CI

B4§
"0
E

CI CIT Chylomucrons

e —

Chol TG
FL. EBEdS

Intestme

Figure (1-4): Transport of exogenously derived lipids from theegtine
to the peripheral tissues and liver. FFA = fregyfacids; HDL = high-

density Lipoproteins; PL = phospholipase; TG =Iyegridesgs).
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(1-6-2) Endogenous Pathway :

Triglycerides and cholesterol are also syn#eesin the liver. This
endogenous system, which conveys these lipids ftben liver to
peripheral tissues and back to the liver, is didid&o two subsystems:
the apo B-100 lipoprotein system (VLDL-C, IDL-C,dahDL-C) and the
apo A-l lipoprotein system (HDL-C).

(1-6-2-1) Apo B-100 Lipoprotein System:
In the liver, triglycerides and cholesterat gackaged with apo B-100

and phospholipids to form VLDL (Fig. 1-4). Onceea$ed into plasma,
VLDL undergoes triglyceride removal by means obppotein lipase; the
resulting cholesteryl ester-rich remnants are tig. | Unlike the
chylomicron remnants, IDL can be converted by farthriglyceride
removal to even smaller and denser LDL. During tprecess, the

lipoprotein loses all its surface apolipoproteirsept apo B-100.

(1-6-2-2) Apo A-l Lipoprotein System:

HDL, rich in apo A-l, transports cholestermh peripheral tissues to

the liver (Fig. 1-5). Cholesterol-poor HDL3 paréslfirst form in plasma
from coalescence of phospholipid-apolipoprotein plaxes. Free
cholesterol then transfers from cell membranes ©L3 where it
converts into cholesteryl ester and enters the Kdbile. The HDL3 can
then accept more free cholesterol and become tingerla more
cholesterol-rich HDL2 particle. HDLZ2 is then metébed by one of two
main pathways:

Transfer to apo B lipoproteins (which are sduently removed by
the liver) by means of cholesteryl ester transtetgn or direct hepatic

metabolism with removal of the HDL2 apoproteingifirplasma.
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Figure (1-5): Transport of endogenous hepatic lipids by meangeof
low- density lipoproteins (VLDL), intermediate-détys lipoproteins
(IDL), and low-density lipoproteins (LDLHTGL = hepatic triglyceride
lipase. For explanations of other abbreviations, Bgure (1-4) legend

(6).
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VIDL = IDL, =t [D] = == = = = -
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Figure (1-6): High-density lipoprotein metabolism and the rolehajh
density lipoproteins in reverse cholesterol tramsgOETP= cholesterol
ester transfer proteirL,CAT = lecithin: cholesterol acyltransferase. For

explanations of other abbreviations, see Figuré)(@nd (1-5) legends).
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(1-7) Physical Activity and Nutrition Therapy :

In May 2001, the NCEP released new guideliioeseducing heart

disease risk. Changes from earlier guidelines delu

1.

Treating high cholesterol more aggressively in peowith

diabetes.

Testing all adults over age 20 for cholesterol levevery five
years.

Defining low HDL as being less than 40 mg/dl, rattiegan the
earlier value of 35 mg/dl.

Intensifying the use of nutrition, physically astyv and weight
control in the treatment of elevated blood choledte

Identifying a metabolic syndrome of risk factonskied to insulin
resistance that often occur together and dramBticadrease risk
of heart attack.

Treating people with elevated triglycerides morgragsively.

Dietary cholesterol elevates serum cholesténettary therapy, weight

reduction and increased physical activity shouldnsgated when these

limits are exceeded in order to minimize the depelent of CHD3s).

Most studies of the effect of cholesterol lowg have distinguished

between primary and secondary prevention. The itapbdistinction is

that primary prevention trials enroll healthy sutgewho have relatively

low rates of coronary disease but in whom otheseawf morbidity and

mortality are proportionately more common. Secoyngaevention trials,

on the other hand, follow patients who have a higle of subsequent

coronary disease; other causes of mortality arively less important

).
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Physical activity tends to lower serum totdtolesterol, LDL
cholesterol and triglycerides. Much of this effelepends on the type,
intensity duration and frequency of physical atyiviPhysical activity
also can lower blood pressure, reduce insulinteste and reduce stress.
In addition, physical inactivity further enhancée trisk for CHD by
impairing cardiovascular fithess and coronary bléod (35).

American Heart Association recommend diet afitestyle
modification as the first line of defense againsh@mal blood lipids.
These recommendations include a diet low in tagldaturated fat, and
cholesterol; a diet high in fiber; increased intaeplant sterols (e.g.,
margarines and salad dressings made with soybeamis3t Both plant
sterols and viscous fiber found in fruits and vag&tss).

Diets containing 2 to 4 g of fish oils (omegdatty acids) per day
primarily for hypertriglyceridemia. Fish oils sedm lower triglycerides
more than cholesterd).

Evidence is accumulating that eating more aaydrates - especially
simpler, more refined carbohydrates - increasesldenf triglycerides in
the blood, lowers HDL, and may shift the LDL paeiaistribution
pattern into unhealthy atherogenic patterns. Thimaafat diet, which
often means a higher carbohydrate intake, may lto@ an unhealthy
changesa).

Although obesity is commonly regarded as goartant contributor to
the development of hypertriglyceridemia, it is wettablished that as the
percentage of individuals with obesity increasethwige, so do blood
cholesterol concentrations. Approximately 30% ofekian adults can
be considered obese. It is estimated that overiB®mAmerican adults

are obese, and the problem is acute for Americddreh.
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Weight reduction therapy for overweight or sbepatients will
enhance lowering of LDL cholesterol levels and pwiibvide other health
benefits, including modifying other lipid and napidl risk factors. The
current ATP Ill guidelines recommend that diet beused on a balanced
energy intake and expenditure to maintain desirabby weight and to
prevent weight gain. Additional risk reduction cée achieved by

simultaneously increasing physical activs.

(1-8) Lipid-L owering Drug Therapy :

Experts who developed the ATP IllI guidelinesammend targeting
high LDL levels The optimal LDL level is <100 mg/dl; >190 mg/dl is
considered very high. Oxidized LDLs impair endotdletiependent
vasodilation, induce apoptosis of endothelial c¢ellgenerate an
inflammatory response, inhibit nitric oxide actwibn platelets, and

modify the functional response of vascular smootiscte.

ATP Il guidelines are congruent with the Aman Diabetes
Association guidelines that advocate decreasing LIBlkels and,
secondly, increasing HDL levels. The target for HBkels has not yet
been identified. Low HDL levels are associated wiitreasing obesity,
metabolic syndrome, and diabetes mellitus(SusanF@&wler, Marty
Kelly, Donna Ruh and Deborah Johnson-Wells, 2@6)

Multiple human trials utilizing HMG-CoA redwge inhibitors, known
as statins, have repeatedly confirmed that chanigpogrotein transport
patterns from unhealthy to healthier patterns $&cpmtly lowers

cardiovascular disease event rates, even for peafle cholesterol
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values currently considered low for adults; howeweo statistically
significant mortality benefit has been derived tated by lowering
cholesterol using medications in asymptomatic pesopk., no heart

disease, no history of heart attack, etc.

Cholesterol-lowering drugs works to lower LDhy reducing
cholesterol synthesis and by binding bile acidsh@ small intestines.
However, there are possible side effects to thesgsdthat patients

should be aware of.

Current lipid-lowering drugs include nicotinacid(niacin), bile acid
sequestrants (resins), hydroxymethylglutaryl- cgeme A reductase
inhibitors (statins), and fibric acid derivativeBbfates). When drug
therapy is prescribed, the physician and patieoulsh establish each
patient’s lipid goal together, and treatment shduddtailored to achieve
that goal.

(1-8-1) Statins:

Five general categories of medications ardabla for the treatment
of lipid disorders [Atorvastatin (Lipitor), Fluvastn (Lescol), Lovastatin
(Mevacor), Pravastatin (Pravachol), Rosuvastatiregtr), Simvastatin
(Zocor)]. Statins are cholesterol-lowering drugattvork by stimulating
hepatic lipoprotein A-1 expression and weakly imimig the
cholesterylester transfer protein (CETP), whichnges HDLs to LDLs
(Toth, 2004)39). People with low HDL levels benefit most from #tat
Statins may also decrease stroke risk by lowerysgoic and diastolic

blood pressures (Amarenco, Labreuche, LavalleeTantoul, 2004 )40).
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The first statin developed was lovastatin ¥&r); six statins are
presently marketed in the United States. Theretaoetypes of statins:
fermentation-derived natural statins, (e.g., loas]) or synthetic statins
(e.g., atorvastatin and fluvastatin). The naturalrived statins have

shown the greatest benefit in decreasing strokeCaidl incidence.

Numerous studies and meta-analyses haveuntettkhat cholesterol-
lowering medications reduce stroke risk for pasewith known CAD
and normal or elevated cholesterol levels but motfatients with a
history of stroke or transient ischemic attack (TIButterman and
Lemberg, 2004, Lockman, Tribaston, Kinght and Fma@K05)@41). The
American Stroke Association Stroke Council (20041@23) has stated
that, “given early benefits in trials of acute ao&oy syndromes, statin
initiation during hospitalization for first ischeastroke of atherosclerotic

origin is probably justified and may increase ratEbng-term use”.

Individuals who take statins for long periaafstime are most at risk
for complications. All statins have the potentia tause muscle
problems, but based on clinical trials, muscle syms attributed to
statins are rare (Moran, 2004)). The mechanism by which statins cause
muscle problems remains unknown, although a nurob#reories have
been proposed (Thompson, Clarkson and karas, 2@83)A lower
cholesterol level within the muscles may lead tosohel instability.
Statins may block small proteins that help mainthi@ stability of the
muscle cell membrane. It also is postulated thatettmay be a decrease
in a compound involved in mitochondrial transpbl$e of more than one
statin at a time is not recommended because ofnitreased risk of
muscle problems (Moran, 2004).
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The spectrum of muscle complaints ranges frowalgia to
rhabdomyolysis, with or without elevations in cieat kinase (CK;
Moran, 2004)@42). This panel should be repeated 6-12 weeks after
initiation of statin therapy, 6 months later, anelipdically afterwards.
Most statins pass through the liver, and a risdivar enzymes may
suggest the need to lower the dosage or discontumes of the
medication. Statin-induced rhabdomyolysis occutired®.1%— 0.5% of
patients treated with statins during randomizedicdl trials (Graham et
al., 2004)44). Byproducts of muscle tissue are excreted in tieuand
can lead to renal failure. Rhabdomyolysis usuallgcuos with
concomitant use of such drugs as erythromycin aithramycin (4s).
Combination therapy of statins and fibrates inceeapatient risk for
rhabdomyolysis, especially in elderly patients gadients with diabetes
(Gramham et al., 200444).

(1-8-2) Nicotinic Acid :

Niacin (vitamin B3) has been shown to decrdaggyceride levels
while increasing HDLs by blocking its hepatic ugalind catabolism
(Wittert, 2004)@4s5). Side effects include flushing, which decreaseth wi
duration of use and is often treated with unbuffesspirin. Niacin
initially decreases free fatty acids, but afterttfect subsides, the level of
free fatty acids rises and impairs the ability hfogse to stimulate uptake
and suppress glucose production. As a result, bsogeér levels can rise
transiently (Miller, 2003)4e). If niacin is taken at bedtime with food, the
likelihood of gastrointestinal disturbances is reetili Extended-release

niacin can be easier to tolerate and is availaplgréescription. Advicor is
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a combination of extended-release niacin and lawastit is available

with incrementally increasing doses of niacin (Brya004)a47).

(1-8-3)Fibrates:

Fibrate therapy benefits those with high yglride and low HDL
levels and is the first line of defense for patsenwtth these abnormalities
(Moon and Kashyap, 2004; Toth 2004) (48) (39). Commonly used fibrates
include gemfibrozil and fenofibrate. Fibrates stiate hepatic
apolipoprotein A-1 expression and lipoprotein lgaactivity. If LDL
levels increase with use of fibrates, adding arstaay be beneficial. No
clinical trial to date has investigated the combinese of fibrates and
statins, although it is an option for high-riskipats. However, combined
use requires regular monitoring of liver functiondaCK due to the
increased risk of adverse effe€Wierzbicki et al., 2003; Wittert, 2004)
(49) (45). Fibrates should be taken in the morning andrsadt night to

minimize peak-dose interactions.

(1-8-4) Resins or Bile-Acid Sequestrants :

Resins, or bile-acid sequestrants, decressesorption of bile in the
intestine, leading to increased secretion in stbbk liver responds by
increasing the clearance of LDLs from plasma so haevacids can be
formed. Resins do not have an impact on triglyesriout can lower LDL
levels with a possible effect of increasing HDLBeTbest-tolerated resin
Is colesevelam, because it works in the gut rathan systemically
(Wittert, 2004 )4s).
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(1-8-5) Cholesterol-Absorption I nhibitors:

The newest class of cholesterol-lowering ageist cholesterol-
absorption inhibitors, which are used primarilyasmsadd-on medication
to statins (Wittert, 2004{s5). Ezetimibe (Zetia) was released in 2002; it
was demonstrated to affect LDL, triglyceride, aridlHevels alone or in
combination with a statin McDonald, 2008)). Ezetimibe enhances the
beneficial pleiotropic effects of statins and isalavailable in a

combination drug (Futterman and Lemberg, 2Q8%.)
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Aim of the Study :

1. Study the effect of acute myocardial infarction lexels of total
cholesterol, triglyceride, high density cholestertdw density
cholesterol, ratios total cholesterol/HDLC and LDHOLC at

acute phase.

2. Comparing the levels of total cholesterol, triglyde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction.

3. Comparing the levels of total cholesterol, triglgde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction accordingpathologic
levels (lower, borderline and higher) levels okriactors for heart

diseases.

4. Study the effect of acute myocardial infarction l@vels total
cholesterol, triglyceride, high density cholestertdw density
cholesterol, ratios total cholesterol/HDLC and LDHDLC day 1
(within 24 hours) on acute myocardial infarctiorcasnparing with

day 3 after acute myocardial infarction for maled éemales.
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5. Comparing the levels of total cholesterol, triglyde, high density
cholesterol, low density cholesterol, ratios tatablesterol/HDLC
and LDLC/HDLC at 24 hours on acute myocardial iofem with
day 3 after acute myocardial infarction for the iguas with
diabetes mellitus and hypertension that consids( factors for

heart diseases and secondary cause of lipid abhtesa
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