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LIST OF ABBREVIATIONS

ACAT : Acyl Co A cholesterol trancferase.
CHE : Cholestery]l esters,

OMF 1 1-deoxy-t-morpholino fructose.

2,3 DPG : 2,3 diphospho-glycerate,

EBM : Glomerular basement membrane.
Glc-beta : Glycated beta lipoprotesins.
Glc-LPs : Glycated lipoproteins.

HDOL : High density lipoproteins,

HLA, : Human leukocyte antigens.

HMF : 5-hydraxy methyl furfuraldehvyde.

MMG Co A reductase : 5-hydroxy methyl glutaryl Co A

reductase.

IcA : Islet celtl antibodies.

TG0OM : Insulin dependent diabstes mellitus.

IDL : Intermediate density lipoproteins.

LCAT : Lecithin-cholestercl acyl
transferasa.

LBL : Low density lipoproteins.

LPL : Lipoprotein lipase.

NBT ¢ Nitroblue tetrazelium.

NIDDM : Non-insulin dependent diabetes
mallitus.

TBA : Thiobarbituric acid.

TCA : Trichlorcacetic acid.

TG : Triglyceride,

VLOL : Very low density lipoproteins.
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INTRODUCTION AND AIM OF THE
WORK

INTRODUCTICH:

Non enzymatic glycation, 1i.e., the formation of a
stable ketoamine adduct from glucose and free amingo groups
of proteins, was found to occur in the plasma of diabetic

patients (Kennedy and 8avens, 1884).

Blycated hemoglohiin and glycated albumin
ifructosamine)} are widely accepted as reliable indicators of
r~atabolic controtl 1in diabetes mellitus ({Johnson et al.,

1982).

Glycation of lysine ar arginine residuas of
apolipoprotein B, the major protein of Tow density
lipoprotein (LDL)} was found to inhibit the physiclogical
abitity of LDL to be metabolized by the LDL receptor pathway

(Witztum et al., 1982},

The LOL recaeptor pathway {the resceptor mediated
andocytosis of LDL leads to an orderly regulated handling of
intarnalized cholestaral and celluiar cholesterc!
homeostasis) has been proposed to be antiatherogenic and
interferance with it may lead to accelarated atherocgenesis

(Goldstein and Brown, 1977},
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As: glycatian of LDL causes the varicus severe
complications, for exampla, generalized vascular diseasses
{microcangicpathy and atherosclerosis} in critical argans as
the kidneys, the eves and the rnervas system. Thus
measurament of oglycated lipoproteins {glic LPs) in the serum
may be diagnostically important .in gdiabetes mellitus with

hyparglycemia.

AIM OF THE WORK:

The aim ofthis work is to describe a simple method for
determining glycated lipoproteins {Gic LPs) and to assess
the importance of glycated Tipeprotsins in the serum as a

diagnostic indicator of atherogenesis in diabetes mellftus.
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DIABETES MELLITUS

Diabetes mellitus 1s ong of the most common diseases
that is seen in the physicians’® offices. As a chronic
disease, diabetes and its complications are the cause of

major morbidity angd martality.

Diabetes meliitus is a heterogenegus primary disorder
of carbchydrate metabolism with mulitiple eticlogic factors
that generally invoive absolute or relative insulin
daficiency: or insulin resistance or both. A1l causes of
diabetes ultimately Jlead to hyperglvcemia, which 1is the

hallmark of the disease syndrome (Olefsky, 19883},

Diabetic complicaticns +include: retinopathy which is
the leading cause of blindness in young persons. Nephropathy
which contributes to end-stage renal disease. In fact,
approximately 26% of 211 renal transplants are performed in
patients who have giabatic nephropathy. Two other
complications, neuropathy and peripheral vascular disease,
are the Jieading causes of non traumatic lowar extremity
amputation. The presence of diabetas also doubtes the risk
for coronary disease. Finally, in pregnancy it increases the
risk for congenital ancmalies and fetal wastage as a result
of spontanescus abortions and perinatal morbidity and

mortality (Byron, 1991).
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Th; currentiy accepted classification and criteria for
the diagnosis of diabetes are based on the report of
Naticnal Diabetes Data Group {1$79) and are compared to the
standard set forth by the World Health Organization

(Olefsky, 1388).

Classification of diabetes according to the HNatignal

Diabetes Data Group:

t) Primary Diabetes:
a) Insulin dependent or type 1 diabetes (IDDM):

It was formeriy called juvenila onset, ketosis-prone or

brittle diabetes. It is present in patients with little or
no insulin secretory capacity. The treatmant of associated
symptomatology i8 entirely dependant on exogenous insulin

therapy (Clafsky, 18988},

The common characteristics of this form are a sudden
ctinical onset, severe hypergliycemia and easy appearance of
katoacidosis. This <¢linical onset is usually abrupt but
there is8 eavidence of Tong subclinical prediabetic period in
soma individuais (Gorsuch et ail,, 1981). It is stil1l not
clear which precipitating factors aggravate and reveal

insulin deficiency state.

Central Library - Ain Shams University



b} Non insulin dependant, or type Il diabetes (NIDDM):
It was formerly called adult onset, maturity onset, or

non ketosis diabetss.

About 80% of type 11 diabetics are obese. In obesity,
hyperinsulinemia, insulin resistance and raduced
concentration of insulin receptor sites are well recognized
features (Freychet, 13978). Dlefsky {1981) suggested that
hyparinsulinemia may be responsibie for the reduced receptor
site concentration in mild obesity due to insulin-induced
receptor loss. In more severely insulin rasistance obese
subjects, the post receptor defect take prominence

(Kolterman et at., 1380).

Mot all diabetic patients exhibit receptor defects.
Howaver, when such defects exist thay appear to be
associated with insulin resistance which is manifested by
the coexistence of hyperinsulinemia and hyperglycemia

{Ginsberg et al., 1375).

2} Secondary Diabetes:

Sacondary diabetes is associated with the followings:
a} Pancreatic disease (e.g., pancreatectomy, pancreatic
insufficiency, hemochromatosis).
h) Excess counter insulin hormones {e.g Cushing’s syndrome,

acromegaly, pheochromocytomal).
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c) Drub induced diahetes fe.g., thiazide diureties,
steroids, phenytoin}.

d) diabetes associated with specific genetic syndromes
(e.g., lipodystraophy, myotonic dystrophy and ataxia

telangiectasial.

3) Impaired Glucose Tolerance:

Impaired glucose toterance is a clinical state
characterized by partial compensaticn of insulin resistancs
and associated with normal fasting plasma glucose values but

postprandial hyperglycemia {Henning et al., 1990).

4) Gestatjionail Diabetes:

Gestational diabetes means gluccsa intolerance that

develops during pregnancy.

This classification divided primary diabetes according
to insulin dependence. Nevertheless, the sole criteriaon of
insulin  depandence may be misieading as non insulin
depandant subjects may be treated with insulin far various
causes or may develcp clear insulin dependence within faw
months orvears of diaghosis, To overcoma these limits,
other criteria are put inteo consideration as the detection
of islet cell antibodies (ICA) and HLA typing. However, only
a few diabetic clinics are able to perform genetic and
immunological studies and the results may differ among

different populations {National Diabetes Data Group, 1379).
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Pat negsis of type I diabetes mellitus:

[{t] The genetic factor:

The main data of genetic factors dinvolved in type I
diabetes are derived from studies of human leucoccyte
antigens (HLA) of the major histocompatibility system and
from epidemiolocgical researches conducted with different

approaches: popuiation, family and twin studies.

A} HILA system and population studies:

The genes that encode the antigens, presant on all
nucleated cell surfaces (HLA-A, B, C) or an some cells as B
1ymphocytes and macrophagas only (HLA-D, DR), are located on
the short arm of chromosome 6. Howevar, batween HLA-A, B, C,

DR there is marked Yinkage disequilibrium.

At present there is clear evidence of an association
between certain HLA antigens and tvpe I diabetes with an
increased relative risk when possassing certain HLA-A and
HLA-B antigens (Cudworth, 1378). 1In 1980, it become clear
that the strongest associations with the disease l1ie with
the DR antigens, HLA~-DR3 (Deschamps et al., 1980}, whareas
association of HLA-DR2 with the disease 1is significantly

Tow,
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