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INTRODUCTION



INTRCDUCTION

Patients with diabetes mellitus not being allcwed
free glucose or sucrose intake, some are allowed sweets and
jams containing artificial sweeteners, as fructose,

sorbitel, aspartame, or saccharine, instead.

In view of its decreased insulin stimulation and
reduced perturbation on plasma glucose response to sugar
ingestion, fructose would seem superior to sucrose and
glucose as a dietary sweetening agent (Bchannon,et a:t.,

1878, .,

L

orbitol is a sugar alcohol of slow absorption from the
gastrointestinal tract, this allcws it t¢ serve as a
tweetening agent, without marked elevation in the Lblccd

gluccse level (Josiin,1973;.

Sucrcl is an artificial sweeterer composed o s3ual
rarts of scrbitel and mannitcel.,
Aspartame is a nutritive =sweetener {L-zspartyl-L-

phenyl alanine methylester), when givca crally, induces no

increase in blood glacose concentratiqn. So that ingestion

of aspartsme swcetensd beversges by fastirng ritccrs, with
or without Jdiabetes deces rnot affect tle-d qlucose
hemesstscis (Horwitz et al.,13885.
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AIM OF THE WORK

The aim of the work is to evaluate the acute
effect of oral Eructose, sucrol, and aspartame on blood
dlucose level, in healthy and diabetic subjects as compared

to that of glucose ingestion.

The study will comprise 30 subjects, 20 diabetic
patients (10 insulin dependent diabetics and 10 non-
insulin dependent diabetics), and 10 healthy control

subjects with no family history of diabetes mellituys

Each patient will be subjected to:
- Full medical history.
- Thorcugh medical examination.
- Estimation of blood glucose level after 14 hours fasting
and then 1/2, 1, 1 1/2, and 2 hours following each

sweetener, done on different days , cne on each day.

2
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ROLE OF INSULIN IN CARBOHYDRATE METABOLJISM

The principal proéuct of carbohydrate digestion and
the principal circulating sugar is gqlucose. The normal
fasting 1level of glucose in peripheral venous bleood,
determined by the highly specific glucose oxidase method, is
60-80 mg/dl. 1In arterial blood the glucose level is 15-30
mg/dl higher than in venous blood {Ganong,1983).

Once it enters the cell, glucose is normally
phosphorylated to form glucose-6-phosphate, the enzyme that
catalyzes this reaction is hexckinase. In the liver there is
in addition an enzyme called glucokinase, which has greater
specificity for glucose and which, wunlike hexokinase is
increased by insulin and decreased in starvation and
diabetes. The glucose-6-phosphate is either pclymerized into
glycogen or catabolized. The steps involved are outlined in

fig. ¢1).

& liver is guantitatively the most important site of
insulin action 1in the disposal of an oral glucose load.
Since glucose is absorbed via portal system, the extent Lo
which an oral glucose load is available for uptake by
peripheral tiscues deperds on its cscape frem the cpisreornic
ted. During the 3 hour period following ingestion of 160 gm
of glucose, approximately 60 gm asre retaired in the liver

'Fellig et 31.,1975).
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Thus as compared to the liver, muscle and adipose
tissues represent zrelatively minor sites for disposal of
large glucose loads, and are less sensitive than the liver
with respect to small increase in plasma insulin.
Nevertheless, with significant peripheral hyperinsulinemia,
glucose uptake by adipose and muscle tissue helps to

minimize the fluctuations in systemic blood glucose level.

The 1rise in 1insulin which accompanies carbohydrate
feeding acts not only to promote glucose uptake and storage
by the 1liver but also serves to inhibit gluconeogenesis.
This action of insulin involves inhibition of hepatic uptake

of alanine, the key gluconeogenetic precursor.

Interestingly, the inhibition of gluconeogenesis reguires
greater concentrations o©of insulin than does inhibition of

glycogenolysis (Chiasson et al,,1976).

In addition to regulating carbohydrate disposal in the
fted state, the Fasal concentration of insulin plays an
important role in maintaining glucoese hemeostasis following
an  overnight fast. By its restraining effects on hepatic
glycegenolysis and gluconeogenesis and its ability to
minimize the stimulatory influence of glucagon on these
processes, the basal insulin level irsures that glucose
prcduction is maintaired within relatively narrow limits. In
this manner glucose is made available toc the brain while

hyperglycaemia is prevented.
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