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ii.

AIM OF THE WORK

The aim of this work is to eveluate the autonomic
neuropathy in forty diesbetic patients in correlation with
DURATION and TYPE of diabetes mellitus by different

perameters seen in outpatient clinics or admitted to

medical wards.

Recently, several simple methods for quslitative
estimation of autonomic nervous system abnormalities
have been published, most of which were basged upon
measurement of varistion in heart rate beat to best under
different conditions by simple non-invasive bed side tests
in Insulin-dependent and Non Insulin-dependent diabetic

patients of short and long durestion of diabetes mellitus.
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INTRODUCTION

DEFINITION OF: DIABETES MELLITUS AND PERIPHERAL NEUROPATHY :

DIABETES MELLITUS is a heterogenous primary disorder

of carbohydrate metabolism with multiple etiological factors
that generally involve absolute or relastive insulin deficiency
or ingulin resistance or both., All cauges of diabetes
ultimately lead to hyperglycemia which is the hallmark of
this digease syndrome.(l) Piebetic syndrome consists of a
metabolic, vescular and neurological components, the metabolio
component is charactertized by ingppropriaste elevation of

blood glucose level accompasnied with alteration in 1lipid
end protein metabolism, the vesculer component consists of
accelersted non-specific atherosclerosig end a more specific

microangiopathy particularly affecting the eye and the
kidney.(z)

PERIPHERAL NEUROPATHY is defined as "deranged function
and structure of peripheral motor, sensory and asutonomic
neurons, invloving either the entire neuron or gelected
levels". The disorder can appear clinically in diverse
weys, depending on the severity of the process, the rate
of progression, the anatomic structures affected, the
population of neurons or shwann cells affected, the level

within the neurons affected and the subcellular pathologic
process involved.(B)
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ANATOMY AND ORGANIZATION AND PHYSIOLOGY

of the Autonomic Nervous System

The autonomic nervous system regulates the functions
of smooth muscles, the heart and glands, It is composed of
two majors divisions, termed sympathetic and perasympathetic,
which sre anatomicelly, physiologically, and biochemically
quite distinect, Activetion of the sympathetic system leads
to the classic "flight or fight™ responses of tachycardia,
incressed force of cardiac contraction, vesoconstriction,
mydriasis, bronchodilatation, and hyperglycemia, Parasympathetic —
nervous activity resultsin g situstion better examplified
by an "old man sleeping after dinner", with slow heart rate,
noisy respirations (esused by bronchial constriction],
meiosig, and saliva running out of the corner of hisg mouth,

Auscultation of the abdomen would reveasl loud bowel sounds.

ANATOMICALLY, the "sympathetic nervous system" is composed
of pathways that originate from neurons with cell bodies
in the "thoracolumbar" segments of the spinal cord, These
segments give pregenglionic neurons where synapse in the
sympathetic ganglis with postganglionic neurons, which in

turn innervste endorgans, including vasculgr, gagtirointestinal,
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3.

and genitourinary smooth muscle and the heart.

BY CONTRAST , the "paragympathetic pathways" originate
from neurons that have their cell bodies in the "craniosacral™
portions of the neursxis, including the midbrain, the medullsg
and the sacral portions of the spinal cord., Preganglionic
fibres synapse in peripheral ganglis that are in generagl

closure to innervsgted organs than is the case with the

sympathetic system,

Communications between neurons in the sutonomic nervoug
system, and between neurons angd effector cells, is mediated
by chemicals called neurotrensmitters. Acetylcholine encodes
communication between preganglionic and postganglionic

neurons in both the sympathetic and parasympathetic nervoug

systems,

Norepinephrine is generally the neurotransmitter at
sympathetic postgaenglionic nerve endings, whereas acetyl-
choline 1is the transmitter at perasympathetic postganglionie
nerve endings.(4)
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CHEMICAL TRANSMISSTON

in the Autonomic Nervous System

ACETYLCHOLINE is stored in clesr veglcleg in the synaptic
termingls of cholinergic neurons. It isg released from
the terminals by the nerve impulses, The secreted A.che.
is in turn hydrolysed by the enzyme mcetyl choline esterase
end the enzyme choline acetylase on the other hand catalyses
the gynthesis of acetylcholine fromcholine snd active acetate,
The stimuletor effectg of acetylcholine on smooth nmugcles
end glands mimics the stimulatory action of miscarine,
therefore cslled "muscarinic actions" and the receptoras are
mugcarinic receptors, blocked by atropine. In sympathetio
genglia, small amounts of A. ch, gtimulate postgenglioniec
neurons and large amounts block transmission of impulses
from pre- to postganglioniec neurong. These actions gre
unaffected by stropine but mimicked by nicotine, consequently,

these actions of A. ch, are nicotinic actions end the receptors

ere nicotinic receptors.
The chemical transmitter NOREPINEPHRINE 1is stored

in the synaptic knobs of adrenergic neurones in characterigtic

granules. Adrenergic neurons has multiple varicosities
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along its course, and esch of these varicosities appears

to be a gite at which norepinephrine is libersted.

On the basgis of the chemical mediator released, the

autonomic nervousg system cen be divided into cholinergic

and adrenergic divisions.

The neurones which are cholinergic are, all preganglionic

neurons, the anatomically barasympathetic postgenglionic

neurons and the anatomicelly sympathetiec postganglionic

neurons which innervete the swest glands the anagtomically
sympathetic neurons which end on blood vessels in skeletal
and produce vasodilatation when gtimulated, The remaining
postgaenglionic sympathetie neurong are adrenergic.(S)
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