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INTRODUCTION AND AIM OF WORK

Though insulin is a protein of low molecular weight it has been
shown, both in man and in animal, to be weakly antigenic. Antibocies
against parenterally administered insulin have been shown to have
a role in insulin resistance and insulin allergy. However, there have
been many studies describing the occurrence of antibodies against
endogenous insulin and their possible role in the development of

diabetes. Such antibodies have been presumed to be autcantibodies.

The evidence suggesting an autoimmune basis for certain types
of diabetes is based on several findings. The clinical observations
that diabetes coexists with overt autoimmunity and the presence
of organ specific humoral autoantibodies are more often than can

be accounted for by chance.

The role of autoantibodies in the pathogenesis of diabetic compli-
cations 1s still a matter of discussion, some workers have even denied

their existence.

The aim of this work Is to determine the incidence and leve]
of circulating insulin autoantibody in newly diagnosed diabetics,
and correlate between the level of [AAs and glycosylated haemoglobin,

fasting and post prandial serum glucose level.

The ELISA techruigue is used for estimation of {AA in an attempt
to define the sensitivity and specificity of this methed in immuono-

diagnosis and prediction of diabetic subjects.
Central Library - Ain Shams University
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DIABETES MELLITUS

1.  Definition:

Diabetes mellitus is generally defined by a particular degree
of hyperglycaemia. It is characterized by metabelic abnormalities,
by long term complications involving the eyes, kidneys, nerves,
and blood wesselsy and by a lesion of the basement membrares.

Patients fulfilling these criteria are not a homogenous group {Foster,

1987).

iil. Classification:
The term diabetes mellitus covers a heterogenous group of

disorders with widely varving aetiologies.

A classification of diabetes Is given in table 2. The basic
categories are those recommended by the National Diabetes Data

Group in 1979,

This classification defines the differences in type 1 or Insulin
dependant diabetes{IDD} and type 2 or nor-insulin dependent diabetes
(NIDD). Insulin dependance in this classification is not equivalent
to insulin therapy. Many patients classified as non-insulin-dependant
require insulin, and are not at risk for ketcacidosis. Some patlents
with apparent NIDD may become {fully IDD and prone to keto-

acidosis {(Foster, 1987},

a) Type 1 diabetics: Type | diabetics have essentially

no insulin synthesis. Type 1 a has a major association with HLA

Central Library - Ain Shams University
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antigens on chromosome & and with presence of islet cell antibody

in the circulation.

Type lb is characterized by the persistant presence of islet
cell antibodies and familial asseciation with other autoimmune
endocrinopathies. About 0% of all diabetic persons are classified

as type | (Skillman, 1984).

b) Type 2 diabetes: This is a heterogenous group of disorders,
characterized by hyperglycaemia, presence of insulin with tendency

to insulin resistance and farilial aggregation.

There are two forms of type 2 diabetes mellitus, obese and
non-obes forms. The non-obese type 2 diabetics tend to be relatively

insulinopenic, While the obese has hyperinsulinaemia.

In most cases the age of onset is delayed to middle or old
age. However, many examples of younger conset are present.Mearly

90% of all diabetic persons are of type 2 (Alberti et al., 1932).

Unusual type of diabetes may result Irom insulin resistance.

Insulin resistance results froms:

i) Severe reduction in receptor number {(Bottazo et al.,
1974).

ii) Production of insulin receptor antibodies {Flier et al.,
197 5).

1ii} Synthesis of insulin with an abnormal sequence of amino-

acids which leads to reduced biological activity (Givem

et al., 1980).
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ivl  Secretion of proinsulin rather than insulin  (Gabbay
et al., 1976).
v) Severe deficiency after the receptor binding step

{Kobayashi et al., 1978).
c) Other types: Secondary Diabetes.

In a small proportion of cases of diabetes, disordered metabo-
lism is secondary to a specific syndrome. There are at least 40
rare hereditary disorders of which diabetes may be a componrent

(Podolsky and Viswanathan, 1980).

Secondary diabetes may occur in disorders that produce insulin
antagonist. This categoty inciude acromegaly, cushing and pheoch-
romocytoma. Glucagonoma patients mostly have diabetes {Mallinson

et al., 1974).

Few drugs can actually cause secondary diabetes, such as
thiazide diuretics which deplete total body potassium. Phenytoin
{Dilantin) has a direct effect on beta-cell insulin release. Also

adrenergic blocking agents such as propranclol has the same effect.

Clinical diabetes may be found if more than 90% of the islets
are destroyed. Few diseases cause sufficient pancreatic destruc-
tion such as acute pancreatitis. chronjc pancreatitis and chronic

calcific pancreatitis (Skillman, 198%).
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Table { 2 )k Simplifed classification of diabetes meliitus.

I

Other names Aetiological Icatures

Clirscal charactenistics

= la

e fb

e 1l
obese)

w1 {obese)

®|T O TYPES
Pancreatic disease

Hormonal

Drug-wduced

Insadin recepios
abnormalines.

Genete syadrames

pared glucwse
lerance LGTH

sstateonal diakeves.

[nsulir-deperdent diabetes 01} Associacian with HLA types {e.g.

Juvenue anset diabetes DR3, DR

Kaotosts-prone diabetes fn} Gererally cytoplasmic and
cemplement-tuong 1sle t-call-
antibody positae at diagnasis but
later became negative

[} Close association wikh other
autoimmune endecrinopathes
(3] Perssstent islet-cell antibodies.
{u) Presumed autoummune aetiglogy

Same =% type la

Maor-:nsulinedependent dizbetes {1 Heterogemeous aetioiogtes

AMIGOHE [ Famuial aggregation
Maturity-onset diabetes [ Emwirenemental factors 7
[RA [Wn))

Mailurity-uns=t d.apsTes ot
the yaung (WMCON

[1} Related to obesity
{u} Clucose tolerance aften normal
alter weight loss.
fun} Probably different aeunoiogy from
type il tnon-obese)

As for type I (non-obese)

“econdary diabeces

Foy Chronc pancreatitis.

K nped type B Pancreatsc calcificaton. Alcohol

Z wype may be vmparrant (K cypel.

Malrateition and cassava Consumps

ocn alse ymphe ared (2 tepel,
Pancreatecamy). Haemochro na-
10s15.

{1} Corticosterond excess [exoge nous
or endogenous)
{1t} Glucagonoma
[u] Acromegaly
(v} Thyrotoxicosts
(v} Phasochramecytoma.
[vi! 7 Hypothalamic lesions

{1} Duurencs.

{1} Psychaactive agents.
L} Catechotaminergic agenes.
hiv] Analgesws.

{3} Corgental lLpodsstraphy
fue) Asspciated with 2canthoss
fugr i ans.
() Awtoummune wsslin récepion
anttbod | P,

Examples: glycogen-storage disease;
ataxia relangiectasiay DIDMOAD
syndrome; Huntigron's chorea;
Laure nce-Moon-Biedl symdrome;
Werner's syndromes; Prader-&ilh
Syndromes.

Ay InDHnATC Siase ey
Chemucd diabetes
Borderhne digberes.
Lateny duabetes.
Subclincat diabesas.

Mild glurose intaleraoce frem any
cause.

Pregrancy. Mormal GTT belore
hand

In early phase retasn same endegenous
mnsulim secretion, and may have
hareymoon phase. Later have no
erdage nous (nsulin. Develop ke tosis
when amstin wathdrawn  or with
STress.

May presens with weight loss.

Mastly young.

Same a3 tvpe 1a

Always measurable insulin present.

Tendency 1@ .isulin resistance.

Ketosis net srovaked by insulin with-
drawal bet may become ketoacido-
tic with severe lbness. Onset usualtly
abiove age of &G,

Hyperinsultnae mic and insulin resis
tant. Rarely of ever ketotic.

Often underw=ight with history of
malneLritad .

Mastiy restricted 10 tropical countriss
NOME-CAUCASIANS,

May have sewere nsulin resistance
although pancreatecromized subjects
are Lnsulile s&nsiee.

Onbious signs of seerowd e xoess,

Assocyated w.th skio cash.

Dhabetes mid.

Cbvecus signs and symptoms af
excess of particular hormene.

Increased roaw of macrovascular

Likely to > abese.

Duagnosis as for IGT or more severe

forms of Zlucese wntolerance.

Mauonal Daberes Data Group, 1979,
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1. Etiology:
a} Type { Diabetes Mellitus:

In the etiology cf type 1 diabetes three factors interact
to produce insulin deficiency: the genetic, the environmental and
the immunological factor. These factors are present in different

propertiens and in seme cases one of them predeminates.

iy Genetic factors:

The genetic predispoesition is probably permissive and
not causal. The susceptibility gemes in IDDM resides on the sixth
chromosome in view of strong association between diabetes and
certain human jeukocyte antigens (HLA). HLA is coded by the
major histocompatibility region on this chromesome. Four loci
designated by the letters A, B, C, and D are recognized with alleles

at each site identitied by numbers.

Major alleles conferring enhanced risk for IDDM are HLA-

DRy, HLA-DW,, 2 15

However, many persons carrying "high-risk" alleles never develop

HLA-DR , HLP&-DWE’, HLA-B, and HLA-B
diabetes. Also diabetes can develop in absence of these "high-risk”

altels.

Antigens B, and DR, [DWE) have been called "low-risk" alleles,
They are found with less frequency in diabetics than in general

population {Foster, 1987}.

i1) Environmental Factors:
&n  envirconmental {actor is directly responsible for
the islet cell damage in  few cases. It is either a viral infection

or & high dose of diabetogenic chemical agent.
Central Library - Ain Shams University



Viruses are the most common environmenta! agents inducing
diabetes in genetically susceptible persons. The onset of type 1
diabetes frequently coincides with or follows viral infection {Notkin,
1979). Neonata!l rubella appears to impose a special risk (20%)
{Menser et al., 1978).

Beta cell destruction and acute and chronic inflammation
of the islets were observed In manmy cases of fatal Coxackie B

and cytomegalo virus infection {Jenson et al., 1980).

Exposure to other non viral islet toxins enhances host suscepti-

bility to viral damage.

Chemicals may be responsible for diabetes through islet cell

damage {Toniolo et al., 1980).

iii} Immunological factors:

The immune-directed destruction of beta cells involves
both humoral and cell-mediated mechanisms. Many types of antibody
have been identiied e,g insulin, cytoplasmic and surface. Islet
cell surface antibody can fix complement and lyse beta cells.

It can also impair insulin release even before beta cell damage.

Cytotoxic  T-lymphocytes and antibody-dependant killer T
cells participate in and complete the destructive process. By the
time overt diabetes appears, most mnsulin-producing cells has dis-

appeared (Foster, 1987).
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