VAR AL X

EFFECT OF THYROID DISEASES
ON LIPIDS AND APOLIPOPROTEINS

IN BLOOD

<
Thesis ~

Submitted For Partial Fulfilment
Of Master Degree
In
Clinical and Chemical Pathology

By

AMAL ABBAS IBRAHIM
M.B ., B.Ch

£ Wl Supervisors

A-A

Prof. Dr. SAKGAN. H. HAMZA

Prof. of Clinical Pathology
Ain Shams University

Dr. HANZADA. I. A. FATTAH

Y
Lecturer of Clinical Pathology -2 B
Ain Shams University

b

pr. NADIA. A. NAGI

Lecturer of Clinical Pathology
Ain Shams University

N
Clinicdl Pathology Depdriment
Ain Shams Univeirsity
Faculty of Medicine
1988 "

Central Library - Ain Shams University



Y

' 4

Lg;

A

y L O
&

’ v - e o
Ale 335 595

o
V"'—é’?—sﬂj ~ 3! (:_‘Q_ o
/"'_’7& ) =
= b=

Central Library - Ain Shams University

Fib e



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



To my mother and to the

spirit of my father

Central Library - Ain Shams University



2

ACKENOWLEDGEMENT

"First and Foremost, thanks are to GOD, the most Beneficient
and Mercifui®,

I would like to express my deepest gratitude to Prof.Dr. SAWSAN
HOSSNY HAMZA, Prof. of Clinical Pathology, Faculty of Medicine,
Ain Shams Uriversity, who set up the plan and offered brilliont ideas
from the start to the end, and for whom, no words of praise or gratitude
are sufficient. '

I would also like to offer my deepesi gratitude and thanks fo
Dr. HANZADA ABD EL-FATTAH, Lecturer of Clinical Pathology,
Faculty of Medicine, Ain Shams University, for her close supervisfon
and for her careful reading and constructive criticiam of the manuscript.

I would like also lo express my sincere thonks and appreciation
to Dr. NADIA NAGUL Lecturer of Clinical Pathology, Foculty of
Medicine, Ain Shams University, for her continous interest, kene

assistance and direction of the practical work.

Central Library - Ain Shams University



CONTENTS

Page
I- JINTRODUCTION AND AIM OF THE WORE. .ccecrssane 1
A- IntIOdllCtiOn. PN E BB AP EE RS A E R P TN AN S S 1

B—- Aimof the Wﬂrk. P N RN R E R NN NN 2

II- REVIEW OF LITERATURE
A— LipoproteinS. .ceecevavesrscsascessacsnonnn 3
1- Structure of lipoproteing. ...veccces 4
2- Classificatiol. .veeerccssvevcsonnans 4
3- MetaboliSM., ...evececcccrsscccnnesscnes 10
4~ The protein moeity of lipoprotein. ... 18
B~ Thyroid Hormones and Lipoprotein

Metabolism., .cceecsveocrcscssssamrrnnnsnen 26

ITI- MATERIAL AND METHODS. ...cccceccccsscccsnvmens 33
IV— RESULTS. ..vcivrvecwnnevvrenvavrssmsvensaosnnnnms 51
V~ DISCUSSION. .ccevessemmveressnacsnmemaveasennsn 80
VI- SUMMARY AND CONCLUSION. .ceesveccnsvemmmnenses 90
VITI- REFERENCES. .ccccsvvevcmmsrecssmacsmmnnonanns 92

VIIT— ARABIC SUMMARY., .cccuucecrosscwnsnsscsscnnnns

Central Library - Ain Shams University



INTRODBCTION

w

o
il

i

il

!
h

|
nﬁl‘? s

Central Library - Ain Shams University



I~ INTRODUCTION AND AIM OF THE WORK

¥ Introduction

During the past three decades, considerable
studies have been done, concerning the role of plasma
lipoproteins in the development of atherosclerosis
and subsequently coronary artery disease {(CAD).

It is now well established that plasma lipids
mainly total cholestercl and +triglycerides are cne
of the major risk factors for CAD. Low density, wvery
low density lipoproteins and apcprotein B are directly
correlated with CAD incidence (Gofman et al., 1966).
The high density lipoproteins and apcprotein A are
inversely correlated with CAD and are considered
protective against atherecsclercsis {Miller and Miller,
1975).

Cne of the factcrs, which play a major role
in the metabeclism of lipoproteins, is thg thyroid
gland. Thyreid hormones (T3 and T4} affect the
synthesis, mobilization and catabclism cof lipoproteins
{Walton et al., 1965}. Therefore, thyrcid dysfunction
has a major influence on the level and distributicon
of wvarious lipoproteins in the serum ({Abrams et al.,

1981).
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B~ Aim of the work:

The aim of this work 1is to investigate the
effect of both hyperthyrcidism and hypothyroidism
on the concentraticn of wvarious 1lipids and apoproteins

in the patient's sera.
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(3)
1I- REVIEW OF LITERATURE

A— Lipoproteinss:

Since lipids account feor much of the energy
expenditure of the body, the problem is presented
of transporting a large gquantity of hydrophobic
material ({(lipid) 4in an agqueocus envircoment {(blood
plasma). This is solved by associating the more
insoluble 1lipids, (triacylglycercls and cholesteryl
esters) with more polar ones {phospholipids and
chclestercl) and then combining them with protein
to form a hydrophilic lipoprotein complex (Havel
et al., 1955),

The lipoprotein transport pathway can be divided
into excgencus and endogenous systems, that tramsport
lipids of dietary and hepatic origin, respectively.
Both systems begin with the secretion of triacylglyce-
rel rich lipoproteins. These are intestinal chylomicrons
in the exogenous system and hepatic very low density
lipoproteins ({VLDL) in the endocgenous system (Kane

et al., 1980]).
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1- Structure of lipoproteins:

Lipoprotein particles are formed of a hydrophobic
core c¢f triacylglycercls and cholesteryl esters,
surrounded by a surface monolayer cof polar phospho-
lipids. The surface cocat also contains small amounts
of unesterified cholestercl together with proteins
called apoproteins (Eisenberg, 18%7% and Scanu et
al., 1%80). Through interactions with enzymes and
cell surface receptors, the apoproteins direct each
lipopreotein to its site cof metabolism.

The binding of 1lipids to the protein is weak
enough to allow for ready exchange of 1lipids among
serum lipoproteins and tissues. However, this 1link
is strong enough to allow for separation by several

physical and chemical techniques {Lewvy et al., 1%71}.

2~ Classification:

The lipoproteins are c¢lassified according to
density, chemical composition and particle size into
chylomicrons, wery low density lipoproteins (VLDL},
low density lipoproteins (LDL)} and high density lipo-

proteins (HDL) (Hawvel et al., 1955 and Nelson, 1%72).
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a- Chylomicrons:

Chylomicrons are lipoproteins of density less
than 0.95 gm/ml, which are synthesized in the intestine
during active fat absorption. Therefore, they carry
triglycerides of exogenous origin (Eilversmit, 1969).

These chylomicrons are huge lipoproteins, varying
in diameter between 800 A° to 1 micron, and of molec-
ular weight from 160 to 1000 million daltons. They
are very rich in triglycerides, which constitute
more than 90% of the molecule. Total cheolestercl
coentent is about 2 to 5%, phospholipids are 3 to
€%, while proteins are 1 to 2% (Kostner and Holasek
1972). They contain apo Bug, ape A, apo ¢ and ape
E {Schwartz et al., 1978]).

Their light scattering properties cause the
blood and plasma to appear cloudy or milky and they
float to the top of a test tube within 12 to 24 hours,
forming a creamy layer, Chylomicrons do not migrate
on agarose or c¢ellulese acetate electrophoresis
strips and are found at the line of sample application,
i.e. origin (Fredrickson and Levy, 1%72). The presence
of chylomicrons in plasma, after an over night fast,

is pathological.
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b- Very low density lipoproteins (VLDL):

Very low density lipoproteins occupy a density
range cof 0.%5 to 1.006i gm/ml. Their diameter wvaries
between 300 to 800 A°, and the molecular weight is
from 5 to 130 million daltons (Lindgren et al., 1972).
As observed through the electron microscope, they
are surrounded by a halo which may represent a surface
coat {(Hamilton, 1968}.

They do not float to the top of a test tube
on standing, but, when present in plasma in excessive
amounts, will cause the plasma to appear cloudy or
even milky. VLDL migrate in most electrophoretic
media towards the anode with prebeta (o 2} mobility
and are frequently referred to as "Prebetalipopro-
teins". They are composed mainly of triglycerides
from 45 to 65%, free cholestercl 4 to 8%; esterified
cholesterol 16 +c¢ 22%, phospholipids 15 to 20% and
protein from 6 to 10%. The protein is mostly apo
Bygg with some apolipoprotein C and apo E {Skipsi,
1372).

They are formed in <the liver and transport
the bulk of endogenous triglycerides. In the absence

of chylomicrons or during the fasting state, this
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lipoprotein class corxrrelates closely with the triglyce-
ride lewvel in plasma {Levy et al., 1972). The inter-
action between VLDI. and lipoprotein lipase enzyme
{LPL} result in smaller triglyceride and surface
material depleted remnant particles, referred to

as intermediate density lipoprcteins {IDL).

c— Intermediate density lipoproteins (IDL):
Intermediate density lipoproteins oCCupy a
density range of 1,006 to 1.019 gm/ml. They are present
in the absence of metabolic disease c¢only in very
lew concentration. They are thought to be metabolic

products of VLDL, or precursox particles of LDL,

d- Low density lipoproteins [LDL):

Low density lipoproteins are defined as lipopro-
teins of density 1.019 to 1.063 gm/ml. The diameter
of these lipoproteins varies between 200 to 250 A°
{Lindgren et al., 1972). They do not cause turbidity
of plasma even when present iIn excessive amcunts.
LDLs migrate in electrophoretic media with B-globulins
and are referred to as beta lipoproteins.

Cholestercl accounts for about half of the
LDL mass, most of it 1is esterified. ILDL contains

about 45 to 50% esterified cholesterol, & toc 8% free
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