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CHAPTER I

INTRODUCTION
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ITTRODUTCTION

It is well known that diabetes, as a disease can
be delineated into two major types i.e. the juvenile
and maturity onset. The first is different from the
second in many aspects; although a genetic factor may

lie behind both.

The maturity onset group is known to Tun with
three phases, not well demarcated, but an international
concepts of prediabetes followed by the chiemical phase

to end into the chemical or symptomatic diabetes.

In general, the aim or the physician, during
therapy is to bring back the diabetic fro- the symptora-

tic p-ase into tre prediabezic phase.

IThe aim of the thesis is to study with some detail,
the prediavetic przse, sinte at this stage prophylactic
of
measures ma; found to be,valde tec avoid risks and irrevers~

able dacage that results at the clinical phase.

In this context it is needed to mention disturbances
in carpohydrate, fat and protein metaboliasm that occur in

the diabetic phase. Since total pancreatomy in ran results
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in diabetes which needs not more than 30 units of insulin

per day; while in diabetics one may need to a much higher
dose in order to bring the patient to a normoglycemic
phase; so it is highly important to discuss ingulin
secretion, release, degradation, agonists and autagoni-

S5T8e
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CARBOHYDRATE LETABOLISM

Glucose is the final phase, after steps of

digestion and absorption, available in the blcod stream.

As such it is useless, unless it captures phosphorus

(phosphorylation), then it becomes useful or edible

gluccses. The process is enzyratically determined

utilizing the hexokinase systen and the result is a

glucose-5-— phosphate. TFrom this stem 3 pabweys are ready:

(3)
(2)

(3

Storage as glycogen in liver and musecle.

Tlycolysisy by this is neant, breaking down of

glucosey this may bes

s= Apngerobic, resulting in pryruvie acid (Exbden
Merernofl pathway.).

b= Aerotic {in the presencs of oxyzen)

Here carbor dioxide and erersy are Liberated through

revelution of different acids (oxalmcetic, clstrie,

alphaketoglutaric ett..,, coming from syruvie)in the

so~called citric acid of Kreb's Cycle.

The pentose shunt or hexose monophospnate pathway
(EullePo), trizgered by glocose-b-phosphate dehydrogenase.

This very important pathway, tesides sypplying nucleic
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acid, gives TP. NE (reduced triphosphopridine

nuclieotide which is essential for the process of
lipogenesis (vide infra). Pyruvate is broken down
to acetic acid which captures Coenzyme A. and thus
rendered very active acetyl Co.A which is really
the meeting point of carbohydrate, fat and proteing
as acetyl Co A is the precursor of cholestercl,

of k etone bodies and preceeds steps necessary for

lipogenesis (storage of fat in fat depots).

The inportant enzyme, hexokinase is stimulated by
ingsulin, deccelerated by thyroxine, growth hormone and
adrenz. stercids. Thus hyperglycemia can result from
insulin insufficiency, excess growth Lorrone, adremal
stercid® and tryroxine, the former beinz the more irpor-
tant emd <he cozzonest encountered iu 2linical practice

as diatetes mellitusg.

The liver cell is unique in twe ascects. It is
freely perceable to glucose unlike muscle or adipose tissue
cell, it cortains the enzyae glucose-6-pl.osphotase which is
capable of producing glucose from glucosc—5-phosphates. There
is little hexokinase in the liver, but there is another

important enzyme glucokinase, it phosphorylates glucose, its
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action depends on the concertration of zlucose in the

liver cell, thus depending nainly on the supply of insulin;
more glucose being poured out of the liver if there is
deficiency of irsulin. On tae contrary, if insulin is
available, glucokinase activity is ennanced, glucose is

stored as glgGOg en.
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LIPID METABOLISN

This is usually described as being altered in
diabetes. Hyrercholesterolaemia =nd increased triglyceride
and free fatty acid levels are found in uncontrolled

diabetes.

They are rough parameters of diabetic control as

glycenia is.

Ingested fat is disposed of into three pathways:
l. Energy surcly throuzh fatty acids oxidation.
2+« Stored by a process of lipogenesis and in this
irstance it needs well functioning two pathwars:
a= 4Anaerodbic glycolysis which supplies shospho~

glyceraldehyde sirnce zlycerol is necded Tor +he

[}

storasc of fa* as trizlyceridc.

c')'
o
Al
3]
|
3

p
S

--& poutese shunt (hexose mernepnosyta

wricr supplies TeFelieFa nccessary Jor lirol:sis.

As provicusly nmentioned (vide supra) tetz ratawe: s

than lipolysis.
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3« Cholesterclogenesigs this can be carried on even in

the absence of exogenous fat through aecstyl Co—A

(endogenous cholesterol).

In juvenile diabetics lipolysis naturally exceeds
lipogenesis due to insulin lack and thig explains two

events; the loss of weight and the tendency to ketosis.

Insulin ecorrects these defects, it promoteg

lipogenesis and zets off and can prevent ketosis.

In general lipolysis, on the other hand, is aececlerated
by catecholamines (epinephrine amd nor epinephrine), zlucason,
glucostercids, thyroxine, growth hormone, vasopressin,

placental lactogen and thyroid stimulating normone.

The lipolytic actions of eatecholanines are nanifestsed
through beta and (not alpha) adrenergic rzeeptors, and through
activation of inactive lipase. The actiors of thyroxine

and ateroids is a permissible one.

Hypercholesterolemia may antedate diabetes and one

is familisr with gyeyanthomata in prediabeticse.
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PROTEIN KETABOLISL

This is affected in diabetes in several wayse To
start with, insulin is a potent anabolic hormone, since
it is necessary for the process of incorporation of
different aminoacids into polypeptide (protein) this
process is Indirect, insulin stimulates the trarsport of
anino acid into the cell, it accelerates the incorporation
of acetate or pyruvate into protein. As a source of energy
to be supplied from oxidative phosptorylation, naturally
irsulin, trigzers this process. It also stimulated the

Tormation 0F Releha

Arino acids may be synthetiscd in “he body by comp-~
1icated process o reduetive aminestion, Treansamination,
out 8 amino acids (essential) must be suprlizd in *he
diet. These arc: -

Leucirz, iscleucineg, lraine, z¢trionineg, phonyl

alanire, threonine, tryptophan and “inally valing).

As menticred previocusliy all food stuffs rect, in the
metabolic pool at the step of acetyl ClCessy for thoeir Ffinal
assinilaticn. In diabetes since trh.re is a defest in carbo-

hrdrate metabolism, the body starts to use Fat and finally

Central Library - Ain Shams University



protein for its fuel. Gluconeogenesis{(formation of

glucose from protein) is the catabolic process which

occurs in diabetes.

4 common pathology of diabetes is thickening of
the basement membrane due to laying down of P.A.S. positive

material made up of protein + polysaccharide.
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