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INTRODUCTION

AND AIM OF THE WORK

Introduction

Diabetic ketoacidosis is one of the acute metabolic
complications of a diabetic patient. It remains relatively
common and is still associated with an average mortality

rate of 15% (Comaglen and Sonksen, 1989).

Zinc is an essential trace element that is directly
involved in the physiclogy of insulin. There are several
reasons to suspect that abnormal zinc metabolism could play
a role in the pathogenesis of diabetes mellitus and some of
its complications (Kinlaw et al., 1983). Alsoc, May and
Contoreggi {1982), have reported that zinc can inhibit

stimulated lipolysis.

Studies on zinc metabelism in diabetic patients have
shown contradictory results (Mc HNair et al., 1981).
However, Hagglog et al. (1983), have found that serum =zinc
concentration was reduced significantly at onset of
insulin-dependent diabetic children in various degrees of
metabolic contrel {i.e. bleood and urine glucose, degree of

ketoacidosis, dehydration and weight loss).
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Aim of the Work
The aim ©f this work is to investigate zinc metabo-
lism in diabetic patients with ketocacidosis before and

after treatment.
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REVIEW OF LITERATURE
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ZINC AS A TRACE ELEMENT

In recent years, trace elements have attracted at-
tention because they play an important reole in many aspects

in h=alth and diseases {Ghareeb et al., 1984}.

Mclaren (1986), divided trace elements into 3
groups:

(A} Trace elements known to be essential for man: Zinc,
Copper, Iron, Iodine, Cobalt, Manganese, Molybdenum,
Selenium, Flucorine, and Chromiam. These are regquired
in amounts of no more than a few mg/day and socmetimes
a few ug.

{B} Trace elements essential for animals but not proved
necessary for man: tin,nickle, silicon, and most
recently, arsenic and possibly cadmium and lead.

" [C} Trace glements with no known function: mercury,

bharium, strontium, aluminium, lithium, beryllium,

rubidium, gold, silver and others.
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I. Zinec Biophysiology

Zinc is essential for many biclogical functions in
man and animals. The biochemical functions in which =zinc
has been implicated as necessary include: enzyme and en-
zymatic functions, protein synthesis, and carbohydrate me-

tabelism (Halsted et al., 1974},

Zinc and Enzymes

Vallee {1955), defined a =zinc metalloenzyme as a
catalytically active metalloprotein containing small
amounts of zinc firmly bhound at its active site. In zinc
metallcenzyme, metal is located at the active site and par-
ticipates in the actual catalytic process and zinc serves
in both catalysis and stabilization of structure {Drom et

al., 1967}.

Zinc metalloenzymes participate in wide wvariety of
metabolic processes including lipid, protein, and nucleic
acid synthesis or degradation. They inciude several
dehydﬁogenases, aldolases, peptidases, and phosphatases

{Vallee and Wacker, 1970}.

There are now over 70 metalloenzvymes known to
require zinc for their functions (Ricdran and Vallee,

1976).

One of the most important enzymes of which zinc

forms an integral part is carbonic anhydrase enzyme which
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is present in highest concentration in red blood cells.
This enzyme is responsible for rapid combination of carbon
dioxide with water in red bklood cells forming carbonic acid
which dissociates into bicarbonate and proton, the equi-
librium is toward the disscciation. The following equation

explains this reaction:

carbonic spontaneous
anhydrase

(Adapted from Martin and Jr., 1985)

Also, zinc may have a regulatory role as in aspar-
tate - transcarbamylase (Rosenbusch and Weber, 1971).
There are three enzymes, alkaline phosphatase, carboxypep-
tidase and thymidine kinase, which appear to be most sensi-
tive to zinc restriction in that their activities are af-
fected adversely within three to six dayvs of institution of
a zinc - deficient diet to experimental animals {(Prasad,

1983).

Zinc ond Protein Metabolism

Riodran and Vallee (1976), have reported that zinc
is alsc present in DNA and RNA polyme;aSes, in reverse
transcriptase of avian myeloblastosis which may indicate
relation between zinc metabolism and cancer. alsoc, =zinc

has a critical role in nucleic acid and protein metabolism,
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sc, 1ts deficiency adversely affect the cell mediated im-

mune system {Malave et al., 1983).

It has been found by Fernandez et al. {1973}, that
there is a significant reduction in total collagen in the
connective tissue of zinc deficient rats in comparison with
pair-fed controls. &lso, the ERNHA/DNA ratio was sig-
nificantly lower in zinc deficient connective tissue. So,
the effect of zinc deficiency on collagen deposition was a
generalized effect on protein synthesis and nuclei acid me-

tabolism more than specific effect on collagen metabolism.

Zinc and Lipid Metablism

Klevay and Allen (19277} have reported that one of
the crucial determinants underlying the pathogenesis of
atherosclercosis is a relative deficiency of copper or a
high ratic of zinc to oooper in the diet and according to
this hypothesis, an imbalance in copper and zinc metabolism
results 1in decreased activity of lysyloxidase at a voung
age, causing decrsased cross—-linking of connective tissue

in the coreonary arteries.

Recently, the rossible 1link between ingestion of
certain trace minerals and the dewvelopment of
atherosclercsis has bean reviewed by Mertz (1982), who
concluded that no evidence can link trace elements status

directly to cardiovascular disease, but that a number of
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trace elements have been shown to influence individual risk
factors for cardiovascular diseases. Zinc supplementation
in rats on a copper and zinc deficient diet was associated
with substantial increases in serum cholesterocl. Increas-
ing the copper content of the diet partially counteracted
the hyperchclesterclemic effect of zinc (Klevay, 1973).
Blso, it has been found that there is a significant inter-
acticn between zinc intake and physical activity in their
effect upon the lewvel ¢of HDL-chclestercl. This suggested
that zinc counld negate the effect of exercise on HDL-
cholestercl and cessation of zinc supplements was as-
sociated with a small but significant increase 1in serum

HDL-cholesterol (Goodwin et al., 1985).

Zinc and Caerbohydrate Metabolism

It was discovered by Scott {(1334) that crystalline
insulin prepared by wvarious procedures contained =zince and
that amorphous insulin would not crystallize without the
presence of this element. Furthermore, Hendricks and
Mahoney (1972) postulated that the reduced glucocse
tolerance of zinc deficient animals is caused Dby an in-
creased rate of insulin degradation. Also, =zinc has been
shown to enhance the action of insulin in promoting uptake

of glucose by adipose tissue (Edward et al., 1978).

£Zinc and Hormones

Prasad et al. 11969) reported that growth hormone
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given to zinc deficient pigs did not improve growth or food
intake and had no influence on serum zinc level or serum

alkaline phosphatase activity.

Many studies have been done to investigate the serum
prolactin {(PRL} response to an oral zinc challenge in vivo.
One of these studies which was done by Login et al. (1983)
has shoﬁn that the suppression of prolactin release by
zinc, in vitro, displays the following characteristics: It

is dose dependent over a range of physiclogical zinc con-

centrations. Physiclogical concentrations of zine inhibits
secretion to a greater extent than synthesis, and phar-
macological concentraticns dinhibit both synthesis and
secretion. Also, both basal and TRH-stimulated secretion

are reversibly inhibited and the process 1is specific for

prolactin (Judd et al., 1984).

These observations are consistent with the
hypothesis that prolactin is a zinc-regulating hormone and
that =einc induced inhibition of prolactin secretion is
closure of a negative feedback loop (Eoppelman, 1988),
However, Koppelman et al.. {1989) were unable to
demonstrate an acute suppressive effect of oral =zinc on
basal or TEH-stimulated PRL secreticon in either normal or
hyperprolactinemic women.

It has been found that patients with untreated
Central Library - Ain Shams University



