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INTRODUCTION

Human diabetes mellitus 1s charactarized by sxeas-
ive glucagon secretion as well as deficient insulin
secretion,

In recent yeare the role of glucagon, a poly=-
peptide hormone seereted from the alpha cells of
the pancreas, has become r great deal of interest
to 4investigators in the fileld of glucose metabolism,

Glucagen plays an antagonistiec role with insulin
in the regulation of blood glucose level, Thus, itas
presence acts as a hormona ofi energy releas ralsing
blood sugar  levels by glyocogenclysis and glueconsoge=
aie .

Although 1recent astudiss iIndicate that hypergluca-
gonemia may i1tself account for at least 25% of the
Tasting plasma glucogse wvalus found 1in patients with
inaulin dependent diabetes,

Diabetle mneuropathy and other long-term complaca-
tions of diabetes in human result from the interac-
tion of mualtiple métabolic. genetic and other factors
of which the most important 1s chrondie hyperglycemin,

Anumber of observation have led to <the conclu-
sion that chronle insulin defieiency andfor hypergl-
cemia dinflence t+he development of diabetic neuropathy.

Glucagon Tesponses to hypoglycemia have been re-
ported to be diminshed in juvenils-—onsmet diabetes,

Maher et al. ,{(1977) found that glucagon releas
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durding hypoglycemia was diminshed in Jovenile-onset
diabeticas without autonomie mneuropathy and wes absent

in diabeties with autonowic neuropathy.
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GLUCAGON

HISTORY:

The first crude dnsulin preparation were made in
1921 by (Danting and Bast).

After injectionm inte wveluntears these caused a
prefoond fall i1in the blood gluccse level, It was
noticed, however +that thia was preceded Dby e rTize in
glucese level,

Kimball and Murlin (1924}, were able to isoclaute a
fraction that was responsible for this rise and they

called it glucagon,

It was not fully purified until 1953 (Stanb et
al.,)

Source of glucmgon:

Glucagon is gsecreted from A cells of dslets of
langerhens, The 1slets of L. are owvoid TBEx175 Mm,
their numbers have ranged from 100,000 to 2,500,000
islets in a total pencress, making up 1-3% of total
panereatiec mass, The tail of pancreas containzs more
islets than the head {Port and Halter 1981),

In a mnormal man, the ialets are composed of at
least four types of c¢ells: A, B, D, and pancresatic
polypeptide (F) cella, A cells secrete glucagon and B
cells secrete d1nsulin, D gells contain eaend secrete
somatostatin, F cells contain and secrete pancreatic
polypaptide.

The compoaltion of 1alets wvariea from +the hend
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to the +all, with glucagen 1rich 1slets in tail and
pancreatie polypeptide rich d1ismlets in the head,

A oells differ from B cells in that the conce~
ntration of the A granulss ars greater end the golgi
complex is smeller, the A oe¢lls have smaller granulea
and a more ovoeid nuelous, Both asympathstie and para-
sympathetic nexrve ending have been identified in islet
calls, and these mnerves functiorn as part ef 1naulin,
glucagon, aomatoatatin, and pancreatic polypeptide ocont-
rel system (Port and Halter 198t).

A cells are largely situated in the outer xrim
of the 1alet, and constitude approximatly 2%5% of tot-
al 1istet cells (Orei and Unger 1975 a, Orci et al,
1976},

+

Ssomatostatin acts as asuppressor of both insulin
and glucagon (Kocher et al,,1974) and its ecells D
cellsare located betweem A and B cellas,

The A granules for glucagon storsge,are 7relatively
uniform cells (Ganong 1980),

Chemiatry of glucagon:

Human glucagon 3is a 1l1linear polypeptide with =a
molecular welght eof 3485 with 29 amino acids residues
{Thomsen J,, et al., 1972).

Traceas of =zinc and other metals are associated
with glucagon but these metals do not form an integ-

ral part of the crystal as they do 4in dnsulin {Port
and Halter 1981 ).
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Glucagon 1s relatively i1nsoluble in water, ita
iscelectrlie point 1is between 7.5 and B.5, Electrolytes
decrease 1ta golubility but mildly acldic and baasle
ceonditions i1ncrease it, +tryptophan and methionine are
constituents of glucagen but not insulin, while cys-
tine, disoleucine and preline are components of Iinaulin
but pot eof glucagon - the 1integrity of the glucagon
molecule 1a required for physiclogic acvivity (Port
and Halter 11981).

There 1s some evidence for the formation of
Zglucagon from a Jlarger polypeptide precurser "proglu-

cagon® 34n the A cells of the pancreas {Ganong 1980 )
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zmm Zﬂm zmm
rs Lys. Tyr. Leu, Asp, Ser., Arg. Arg. Ala, Glu, Asp. Phe, Val, WHE. Tyt. Leu, Met, Asp, T

1 12 13 14 15 16 17 18 19 20 21 22 23 =24 25 26 27 28 2

¥. Asp. Ser, Thr. Fhe, Thr. Gly, Glu. Ser, His,

9 8 7 6 5 L 9 2 1

Fig, (1) : Amino acid sequence of human glucagon , showing the site of cleavage by
dipeptidyl aminopeptidase I

(After Porte and Halter 1981),
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Plasma I1immuncreactive glucagon [IRG} 1

Vailvered et al, (1975) t identified four IRG frac-
tione in plasmea, three corresponds te IRG components
present im glucagon secreting tissues -

1- IRG : 2000

2- "IRG

3485 presumed to be +true glucagon,

3- TRG : 5000 thought +teo correspond to progluca-~
gon,

- The fourth is big plasma glucagon,
The nermal fagting level of gluecagen 1in man is about
100 pg/ml. (Ghareeb A., and Ghaliongi P,,1978),
Metabolism

The half +time of disappearence of endogenous true
glucagon 1s 3 minutes =~ whereas that of IRG 9000 is
16 minutes {Valvered et al.,1975).

The glucagon 18 degradated within the liver by
a glucagen degradation enzyme and also exoreted in
the bile,

The Lkidneys appear to be the major aite of
glucagon removal. Recent work suggesta +that proglucagon
is diproportionately 1increased in patients with chronie
renal faillure (Kuku et al,, 1976), This was confirmed
by Norbert Freinkel (1977}, which explaina hypergluca-
gonemia of renal fallure,

This ralases the possibility that Iimpalired conver-
tion of proglucagon to glucagon may contribute to

bhigh IRG level of renal fallure patients,
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Rlse in oprevhersl blood glueagon levels produced
by excitatory stimuli 12 exagerated in patients with
cirrhoais, because of decreased hepatiec degradation of
the hormone {Ganong 1980),

Mode of action of glucagon 1

Glucagon 1s ean important regulatoer of carbohydrate

metabolism, Itsmajor site of aetion 1= the liver, In
physiologic amcunts 1t dincreases intracellular ecyolic

AMP in the liver and in pharmacoleoeglic doses can oauass
similar inereases in other organs (Port and Halter 1981}

Glucegon 18 a hyperglycemic agent that acts by
mobilising hepatic glycogen which 3Iia released i1nto the
blood as glucose,

Glucagon acts as the first messenger by activating
the enzyme adenyl ecyclase to produse an increased
intracellular concentration of cyecliec AMP, whiech then
acts as the second messenger to affect the serieas of

blologlcal processes, {Port and Halter 1981 )
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Regulation of seocretion
STIMULATORS INHIBITORS

'
=Amine acide (particularly - Glucose
glucogenic amino acids)
«CCK, gaatrin = Seretin
- Aegcetyl choline - F.F.4,
- B adrenerglec atimulators - EKetones
= Theophylline = Phnenytoin
- Coxrtisol -~ A adrenergic stimulators
- Exercise ~Somatoatatin
= Infectlons
- Caleium
- Other stresses
Gluccse

There 31a an inverse relationship between glucagon
output and gluecose concentration & hyperglycemia supress
glucagon secrstion snd hypoglycemia augment it, (Port

and Halter 1981).
Hyperglycemia is

auUpTrasscyr of glucegon,

requires +tha presence

appear te be

and +thias
of dinsulin,

an 1insulinedependent tissue

inhibitory

thus, the
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the moat wpotent physioclogleal
affect
A cells

(Norbert Fre-



