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"INTRODUCTION"

I GENERAL INTRODUCTION AND AIM OF WORK:

Coronary atherosclerosis is a common cardio-vascular
disease which develops over several decades. It starts to
manifest itself clinically as angina pectoris, myocardial
infarction or sﬁdden cardiac death after many years of silent
development of atherosclerotic vascular stencsis. Since this
disease s & common and serious one, it is apparent that
preventive medicine on both the economical and medical
ievels. is mandatory. As laboratory investigations play a
major role in preventive medicine, it is essential to stuady
the risk factors related to coranary atherosclerosis so as to
nelp in the prevention or prediction of such a serious

disease.

The principal risk factors and atheroscierotic lesions
have peen studied by different epidemiologic surveys. Hyper
iipoproteinemia 1is considered to be a major risk factor in
the development of coronary atheroscierosis. Lipoproteins
circulate in plasma as particles , each composed of several
jipids and & variable number of oroteins called
apolipoproteins. Recently, some workers are claiming that the
addition of apolipoprotein B to other lipid parameters is a
valuable datum in the prediction of patients with coronary

atherosclerosis.

Central Library - Ain Shams University



One of the best investigations to study the coronary
arteries s coronary angiography. Using this procedure,
athercsclerotic JTesions can be defined with considerable
accuracy as regards the site of the 1esion) the degree of
atherosclerosis, and the number of affected vessels.
Therefore correlating the angiographic findings with
apclipaprotein B and other 1ipid parameters may extend our
understanding of the atherosclerotic process and in turn may
help $n better prediction of patients at risk. The aim of
this work is to do a correlative study between the level of
apolipoprotein B8, triglycerides, cholesterol, LDL-
cholesterol and HDL- cholesterol with angiographic findings
in Egyptian patients to find the relation of these parameters
with coronary atherosclercsis. This may also help to search
for the most non invasive predictive parameter of coronary

artery disease.
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i1 REVIEW OF LITERATURE:

(A) APOLIPOPROTEINS = - .

1- Definition:

Lipids are transproted in plasma in the form of
iipoproteins. Every lipoprotein molecule has two basic
chemical companents, one of them is 1ipid and the other s
orotein. The protein component of the lipoprotein molecule is

called apolipoprotein.

2-Apolipoprotein Nomenclature and Types:

it is now widely agreed that there is a heterogenous
group of apolipoproteins which differ in their primary.
secondary and tertiary structure as well as their functions
and distribution throughout the whole lipoprotein spectrum.
Five of these apolipoproteins have already been sequenced and
numerous reports have appeared detailing the unique
characteristics that allow these proteins to bind lipid

(Schaefer et al., 19788)-

Unfourtunately, oaverlapping systems of nomenclature for
apolipoproteins have led to some confusion. The A,B.C system
of Alaupovic (1971) is coming into increasingly wider use and
will be used throughouf this review. According tc this system
the different apolipoproteins are called apo A,B,C,D.E.F. Ape

A is further subdivided into Apo AI,A-II,A-IV. and apoC into
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2-1.C-11,C-II1. Angther nomenclature is based on the termiral
zming  acids. Thus apo £-1. is "Asp-apolipoprotein- Gin"
‘wi‘cating that Aspartate is at the N.terminus while

27 .zamine at the C.terminus (Variey et al., 1980).

Kostner and Alaupovic in 1972 have postulatad that the
sasma lipcorotein system consists of a mixture of individual
liponrotein families each of which is characterized by the
oresence of a single apolipoprotein or fits constituent
ocivoaptides. In contrast To the operational concept based ¢n
<,z major density classes their chemical cencept currantiy
racognizes. as a first approximation, three iipoprctein
“zrilies: lipoprotein family LP-A characterized by apoc A,
“insprotein family LP-B by apo-B, and lipoprotein family LP-C
sy apo-C, Although this classification system recognizes that
varving concentrations of each lipoprotein family may exist
e ~gst., if not all, segments of density spectrum. It
zs+zblishes apo-fractions to be the sole determinants of
i<ranrgteir as definable chemical entities. They were abls to
i5; ate and separate LP-A. LP-B. LP-C families from normal
aizh  density lipoprotein (HDL) and provided the first
arperimental evidence for the postulated existance  of
ipoprotein families. According to this chemical concept an
zpciipopretein s defined as a protein which binds reutral
“igi3s and phosphelipids to form soluble  polydisperse

iizgorotein family.
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3- Position of The Apolipoprotein in Relation to  The

Lipoprotein Molecule:

the lipoprotein molecules especially those of the hiagh
density lipoprotein (HDL) and Tow density Tipoprotein (LDL:
nave a certain spatial configuration. The hydrophilic
molecules are present on the surface (polar coat) while the
hydraphobic molecules lie in the center {(apalar core) of the
lipoprotein molecule. Three types of components are present

at the surface:
- Apolipoproteins which are in part highly hydrophilic.

- Non-esterified cholesterol which s stightly

hydrophilic due to its free secondary alcohoiic group.
- Most of the phospholipids.

Phospholipids have the double property of being hydrophilic
{(ionized phosphoryl <choline or ionized phosphoryl ethanol
amine groups) and hydraphobic (the aliphatic side-chains aof
the two fatty acid molecules esterifying .glyceroi}. The
hydrophilic groups face the outer coat while the hydrophaobic

groups face the inner apolar core of the macromoiecuie.

There are three extreme possibilities for the focation

of the protein in the outer surface shell: _

{a) Interdigitating completely between the surface

iipids.
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.b) Occupying a monolayer completely covering the outer
pclar phosphelipid.
¢{c)} Occupying autonomous domains in the matrix of polar

tipid.

various combinations of these extreme cases are also possible

iMorrisett et al., 1975).

l- Structure and Physical Properties:

a-Apolipoprotein A:

it is further subdivided into A-I. A-II and A-IV.

i- Apo A-I:

apo A-I is the major apolipoprotein of HOL. Two
different amino acid sequences have been reported for human
apc A-I. The one reported by Baker et al., {1974} consists of
245 amino acid residues and a molecular mass of 28. 331
daitans. A later study reported apc A-L to consist of 243
amire acid residues. at least 23 of which were different from
those reported by Baker et al (Brewer et al.. 1978).
Glutamine s the carboxy terminal amino acid and aspartic
acid is the amino terminal (Shaefer et al., 1978.a). It
~agntains three residues of methionine and four of tryptapnan.

but no cysteine, cystine or isoleucine (Morrisett et al..

(&1
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Three strutural variants of apo A-I are reported. One of
then was discovered in an italian family. It was designated
4-1 Milano apoprotein and denoted A-1 cys. 1t contained two
aminc acid residues, cysteine and leucine which were not
present in the amino acid seguence of normal human apo A-I.
This variant has a familial tendency as it was found in a
oatient and his children (Weisgraber et atl., 1980). Two
other variants of apc A-I were demonstrated by Uterman et
ai.. 11982). One was identified in a patient with
nypertriglyceridemia and low HOL-cholesterol. It was called
apo A-I Marburg. The genetic character of apo A-I Marburg has
seer established by an extensive study of the proband's
family in which 18 individuals with apo A-I mutant were
detecded in Four generations of the Kindred. Affectéd family
members. including the proband, were heterozygous having
aormal and variant apo A-I. Normal apo A-I focuses as one
major band (apo A-I); and one minor band {apc A-I),; by
jsoelectric focusing technique. In the heterozygotes for the
Marburg variant. a second set ¢f apo A-1 proteins occurs in a
more acidic position. The other variant of apo A-1 was
observed in a healthy blood donor. This individual exhibited
an additional mare alkaline apaprotein with an apparent pl of

5. 67. This variant was designated apo A-] Giessen.

1i- Apo A-IIL:

Apc A-11 is alsa a structural protein of HOL. It is

composed of two identical protein chains of 77 amino acids
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