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IINTERODUCT ION
A

ATM OF WOKRKK

in normal man, exercise causes little or no change in
plasma glucose level [Waliren, §979}. Nevertheless, exercise-
related hypoglycemia is a major clinical problem in type I
diabetics. In contrast, relatively little 1Is Known about

the effects of exercise 1in type II diabetes. [Schnelider el

ai., 1987}

Deficient glucagon responses 1o decredents in plasma

glucese, which are common in patients with IDDM and occur in

some patients with NIDDM, result in altered counterrgulation

fery¥er and Gerich, 1935},

Woife et ar., [1946F reported ithat during 1ight

exercise, there must be a reduction in insulin secretion

and/or an increase in giuncagan conceptration if plasma

glucose homenstasis is to be maintained. If such changes‘do

not occur, hypoglycemia, and hence eXhausion, may occur.

Glucagon plays a major vrole in stimulating hepatic

glucose production, increasing both gl¥cogenolysis and

gluconeogenesis [Kemmer and Yrapnic, 1984} In dogs, glucagon

may account for as much as 70X of hepatic glucose output but
in  humans, however, glucagon deficiency does not

1
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significantly impalr the early glycogenolytic respense to

exerclise [fHorton, 1982).

The alm of this work is to study the acute effect of
physical exercise on plasma glucagon and blood gtucose
levels 1in noninsulin-dependant diabetlc patients in order to
evaluate the pessible role of glucagon 1in pathogenesis of

type II diabketes and as a glucose ¢couniterregulatory hormone

during exercise.

2
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DraAapETES MELE FTUS

Definition -
Diabetes mellitus 15 a heterogenosus primary disorder of
carhbohydrate metabolism with multiple etiologic factors that
generally involve absolute or relative insuiin deficiency or
insulin resistance or both . All causes of diabetes

nitimately lead o hyperglycemia, which i3 the halimark of

this disease syndrome. [fOlefsky, 1984)

Diagncsis
National Diakretes Data Group, i?Tﬁ. considered any of
the following criteria diagnostic of diabetes:

Alpresence of the classi¢ symptoms of diabetes, such as
pclyufia, Pelydipsia, Ketonuria, and rapid weight loss,
together with gross and unequlivocal elevation of plasma
glucose.

B) Elevated faszting glucose conceniration on more than one
octaslion, venous plasma gGlucosze @ 140 mg/dl (7. 8
meol /L),

C) Fasting glucose concentration less than that which 1s
diagnostic of diabetes {B), Dt sustained elevatlion of
glucose concentration during the oral glucose tolerance

test on more than oc¢casion. Both the two-hour sample

3
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and some other sample taken bhetween the administration
of the oral T5mg glucose dose and the two-hour sample
mast meet the f{following critexrion, venous plasma

glucose * 200mg/d4l

The Nationalt Diabetes bBata Group, 1979, suggested the
diagnesis of impaired glucose tolerance, if the fasting
plasma glucose level 1s less than 140mg/dl and if the 2-h
plasma glucose concentration is between 140 and 200 mg/dl
and other walue in the 2-h test peraid is equal 19 oar

greater than 200mg/q4l

Classification .

The 193¢ report of ihe world Healin Organization WHO,
classified diabetes into
i. Insulin-dependant, [IDDM)] or +type I, Formerly called
Juvenile-conset or Ketosis-prone diabetes
2. Non-insulin-dependant, (NIDDM], or type 11 formerly
called adult-onset, matarity oanset, or nonketotic

diabeties,
A} Obese [about 80.1]
B) Nonohese [about 207}
3. Impaired glucose tolerance [IGT]. Formerly cglled

chemical, border-line, or subciinical diabetes

4
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4. Secondary diabetes

A) Pancreatic¢ dizease [e. g, pancreatectomy, pancreatic

insufficiency, hemochromatosls].

B} Hormonal [excess counterinsulin hormenes, e . dg. .
cushing’s syndrome, acromegally, pheochromocytomal

C) Drug-induced [e.g., thiazide diuretlcs, 3terolds,
phen¥ytoin).

Dy Assocjiated with speclflc genetlc 3syndromes fe. a.,

lipodeystrophy, myoionic dvstrophy, ataxia-
telangiectasiaj,
Gestatlional diabetez | glucase iatolerance with onset

during pregnancy.
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NON-INSUL IN-DEPENDANT DIABETES

{NIDDM) OR TYFE IT

Definition :

Trpe 11 diakvetes iz defined In ezzentially negative
terms : It is a nonketotic form of diabeies that 1is not
linked to HLA markers on the sixth chromosome, it has no
islet cell antipodieszs, and it is5s not dependent on exogenous
insulin therapy to sustain life, thereby being termed non-

insulin-dependant diabetes mellitus [NIDDM) [EKaram, §1954]).

Adeliotogy and pathocgenesis

In Type II diabetes, plasma insulin levels are normal
to high in abéolute terms, although they are probably lower
than predicied for the level of plasma 9glugose 1.e

relative insulin deficiency i3 present [fFoster, §980j.

Cheslty is a well Known condition that leads to the
development of Insulin resistance; because the great
majority of adult patieats with type I1 diahetes are
overweight, obesity-induced insulin resistance is frequently
contributing factor in the hyperglycemia of these patients

{Orefsky and Kolterman, $981).
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However, obesity cannot account for all of the insulia
resistance in thisz type of diahetic patient, S3ipce many
noncebese noninsulin-dependant diabetic patients are also

insulin resistant. fReaven et al., 1976}

Significant decreaszes 1in nuwobers of insulin receptors
have been dJdemonstrated in a variety of tizsues form ohese

humar subjectszs fArcher et al., 1875].

Posireceptos events or events that occur after insulin
bkinds Lo the receptors, are currently thought to he

responsible for insulin reslstance fBerger et al., 1945].

Diminished receptor number is considered an unlikely
cause of NIDDM hecause of the abundance of extra recepiors

on the cell surface of insuiin-senzitive tissue [fCahill et

al., 1947},

The binding of 12%I-jnsulin to monocytes is increased
after acute exXercise in untrained individual by increased
receptor atfinity and after a pericd of physzsical tralning by

increased receptor number., (Koivisto et al., 1979}

Relative hyperglucagcenaemia is present in all forms of
dliabetes in which glucoze rroduction exceeds glucose
diapozal and this causes endogenous hyperglycemia . In type

II, the cause ¢of relative hyperglucagonemia is unclear and
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factors other than or in addition to insulin deficiency may

be involved [Unger and Orci, 1984}.

Although the Jlocation of the genetic component for
NIDDM 1is not'xnown. POossible changes have been noted on the
eleventh chromosome, which contains the insulin gene »ut no

HLA assocliation have been Ldentified in NIDDM [foilFfesky,

1988},

Clinical presentation :

Patients with NIDDM typlcally present with polyuria and
polydipsia of several weeks to months duration. Pol¥phagia
¢an occur but less common, whereas weight loss, weakness
and faitgue are frequent. Dizziness, néadaches. and blurry

vision are comnon accompanying compiiants., [Olefskey, 1932).

The hy¥perglycemia may lead 0 ap Iincrease in scft-
tissue infections. In the female, fungal infection of the

vulva are common, resulting in an abnormal discharge fCahill

et 31., i947).

One quater €0 one third of patients have a family

history of dliabetes [Calhill et al)., 1947).

In many patients noe 2¥mploms are apparant and the

disease 15 diagnosed by routine biocd or urine testing In
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