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I- HISTORICAL REVIEW
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HISTORICAL REVIEW

Digbates mellitus is a disease knomm 10 man
3000 B.C. and was described A.D. 1000 by Avicenna,
the famous Arab physician, who gave tha first completas
clinical picture of the diseass with all its compli-
cations, stressing gangrene, farunculosis and phthiais
and commented on the prasence of honey-like substanca

in the urine of his patients, (CGhareseb, 1969).

"Diagbates® is a Greek name used to designate
di seases charactaerized by polyuria and polydypsia.
(Ham apd Cormack, 1979),

In the 18th century it was proved that the urins
in moat cases of diabates contained sugar; henca this
kind of diabetes was called diabetes mellitus to dis~
tinguiash it from (diabetes inaipiduas) in which poly~
uria is not associated with glycosuria and urine is
tasteless (ingipid). It was also realized st this
time that it was an 111 omen for anyone to begin pa-~
gging large quantities of sugar - containing urine,
for slmost invariably, thair hsalth would decline
steadily from than on, (Ham and Cormack, 13979).

In 1869 Langerhans while still & medical student,

di scovared *iglands" in the pancreas and described
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them as lymph nodes. {Ghareeb, 1969), However, Langer-

hamg did not mispact that these islands were 1ittle
organs of internal secretion., Soon afterwards, it was
pointed ocut that they contained extenszlva caplllary
network; this was to help later im leading other imve-
stigatora to suspect that they had an andocrina fun-
ction, (Ham and Cormack, 1979).

Although Cowley, an English physiclan, had su-
ggested a full century before that thare waa soms
relation betwaen disbetes and the pancreas, it was not
until 1889 that this was established, A% this time,
Von Mering and Minkowski removed the pancreas from
dogs snd found that they developed digbetas mallitus,
Thig findingz could be interprated as indicating that
a lack of some pancraatic funciion is respongible for
diabetes. But what function? The obvious function
known at that time was that of making an external
secretion., Nevertheless, the concept of claude
Bernard - that certain bodily functions depend on
internal secretions - had by this time made a conai-
derable impresaion on the scientific world, sc further
work was done in an atfempt to discover whether dia-
betes results from failing t0 make a proper external
or internal secretion. (Ham and Cormack, 1979). To
determina this point, Hedoen (1892) performed an inge-

nious experiment, He found that a piece of pancreas
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grafted back into a depancreatized animal would Keep
the snimal free from diabetes even though the grafi
had no duct connections, In other words, he showed
thet the anti-diabetic principle made by the pancreas
was absorped into the blood - that is, it was an in-
ternsl secretion. At this iime, however, it was not
all clear whether acinsr or islet cells produced this
internal secretion. Indeed, it was not even clear
whethar islet cells were fundamentally different from
acinar cells., (Ham snd Cormack, 1979), However, this
matter was settlad soon afterwards by Ssobolew (1902),
who tied off the pancreatic ducts of experimentsl .
gnimgls snd found that after a time the ecinar tiamie
of the rancreas all became atrophied aend thet only
jglet tigsue was left. Animals so treated, slthough
they suffered from impeired digestion, did not deve-
lop digtetas. It remeined t¢ prove that diabetes
i3 due to isglet cell damege, Bvidence was first pro-
vided by Opie (1910), who nofed ikbat those who died
from disbetes in most instances either lacked iglets
or showed degenerative changes in such islets as were
present, 5o, it becenma generally believed thet dias-
betes mellitus was due to failure of islets to make

a hormone, given the neme insalin,
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It was egisbliahed that not only the gramules
0f islet cells had hisiochemical propertlies different
from those zymogen grenules (and hence that iglet
cells were fundamentselly different from acinar cells),
but glso that two kinds of islet cells could be dis-
tingui shed., (Lane, 1907). This led to various stain-
ing techniques being deviged for colouring salpha and
beta cells differently. (Ham and Cormeck, 1979).

A non-granulasr C cell in the islet tissue of the
ginea pig was described as a precursor of the alphs
Gello (BenSlay’ 1911).

The delta cells ware later deacribed, (Bloom;
1931},

The type of fixative and stain ig important in
identification of the different iglet cells, (Gharesb,
1969). '

Allan (1922) ghowed that if from B0 to 90% of
the pancress wes removed from a dog, the remaining
portion had enocugh islets to keep the enimgl free
from digbetes, provided the dog's diet was resiricted.
He considered that the extira carbohydrate fed the
animals placed increased secretory demands on the
bata cells, and their degrsnulation and hydropic
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degeneration were evidence of exhaustion through over
work, With continued sdditional food intske the islet
lezions beceme permenent, with no evidence of reco-

‘Very. (-A-llenl 1922) -

4llen's findings still have great implications
with regard t0 the treatment of disbaetss. In particular,
they apply %o those in danger of developing digbetes,
for they show that if an individusel oversgtrasing his
beta cell capacity, for sxemple by eaiing too much
carbohydrate, beta cells will be destroyed from over
work end this, of course, will decresse the individual's
beta cell capacity and maeke those remalning more sus-
ceptible to overstrain than tefore, (Ham and Cormack,
1379).

The Discovery of Insulin:

In 1920, Bariing, impressed by the findings of
Ssobolew =anrd others who tied the ducts of ihe pancreas
and found that the scirar tisstue atrophied affer duct
ligetion, began to saspect thet previous stfempts to
obtain an active extract of islet tissue falled be-
cense the digestive enzymes of the scinar tisse des-
troyed the islet hormonae before it could be extracted.
He decided to try meking extracts from pancreas after
duct ligation for 6 to 8 weeks, so that presamably
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would contain only islet and not acinar tissue, The
eventis that occured between the inception of the idea
snd the isolstion of insalin, the collgboration of
Best and later of Collip, the inevitable succession
of encouraging and di scouraging results, the lack of
funds and sbove gll the persistence of Baniting and
finally the emergencé of insalin as =n effsctive trea-
tment for diambetes meke eningpiring gstory. (Ham and
Cormack, 1979).

Houssay and Biasotti (1931) showed that disbetes
produced in snimals by removiﬁg ths pancress could be
ameliorated by ramoving the pituitary glend ss well,
and that such gnimals, instead of declining steadily
in heelth like those from which the psncreas is only
removed, would live free from disbetes for long periods,
Farthermore, Johns, et al,, (1927), produced gigns of
diabaetes in dbgs by giving them injections of anterioxr

pituitary extract.

Young (1937), showed that sufficiently prolonged
course of in;]eé.tions of anterior pituitary exiract
would make doga permsnently diebetic,

Anterior pituitary extracts injected daily caused
progressive degranulption of beta cells; this was
followed by hydropic degeneration., (Ham and Haiast,1939).
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Anterior pituitary extracts containg AGCTH sti-
mulate the adreral coertex io make more cortisol, vie

its gluconecgenetic effect; viz: conversion of pro-
tein inio muger in the liver, The sdministration of
cortisel slone can cause disbetes, However, it seems
most probable that the chief disbetogenic factor made
by the enterlor pituitary gland is growth hormone,
(Ham and Cormack, 1979).

Glucegon was identified by Murlin as an insulin
contaminant. It was demonstrated that it is s hyper—
glycaemic glycogenolytic factor secrated by the alpha
cells. (De Duve and Stghl , 1953),

The first pancrestic cell tumour was reported in

19502, (Nicholls, 1902), At thet time the erdocrine

function of the islet cell was not recognized. (Gharseb

1569),

Beta cell tumours are the commonest group, about
800 such tumours are reported in the literature.
(Nicholla, 1902), Such tumours ere elways associated
wlth the clinical picture of hypoglycasmia dus %o
hyper Insuliriam; adenomata are found almost agqually
distributed throughout all portions of the pancreas,
but ectopic {tumour may bte found in the duodenal wall,

(Gharreb, 1969), The majority are benign and it was
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found that 10 % are malignant, 78 % benign =nd the
rast are quegtionable, (Howard, at al,, 1350),

Zollinger B811ison syndrome was described as a
combination of hyperacidity or fulmingting ulcer dis~
theais, frequenily accompanied with jejunal ulcers
and islet cell tumour, (Zollinger and Ellison, 1955).

Gastrin like activity was first demonsirated in
1964 from islet c¢ell tumour in a patiant wish
Zollinger-Ellison syndrome. (Gregory, and Tracy, 1964).

It was suggested that at laast in some cases, the
sou=ce of tumours is the delta cellsa, (Cavallero,

Solcia, and Sempietro, 1967).
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II- ANATOMY OF THE PANCREAS
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ara the anastomosing superior and inferior pancraatico-

duodensl arteries, (Warwick and Wlliems, 1973).

The head is related anteriorly to the iransverse
colon and the attachment of the transverse mesocolen,
(Snell, 198l), Posteriorly, 1t is related %o the
inferior vena cava, which runs upwards behind it and
covers nearly the whole of ifs posterior aspect. In
addition it is related to the terminal parts of the
renal veins snd the right crus of the disphragm. The
uncinate proceas passes infroat of the aoria, The
bile duct lies either in a groove on the upper and
latersl part of the posterior murface of the naad of
the pencreas, or in a canel in its substanca. (Warwick

and Williams, 1973),

The neck is the constricted portion of the pan-
sreas. (Smell, 1981), It is about 2 cm long, extends
forwards, upwards and to the laft fron the heasd, and
merges impercepiibly into the body. Its anterior
airface 18 covered with peritoneum and adjoins the
pylorus; the gastroduodenal and the anterior superior
pencreaticoduocdenal arteries descend in front of the
gland at the right gide of the junction of the neck
with the head; its posterior surfsce is in relation
with the superior maesenteric vein and the beginning
of the portal vein, (Warwick and Wllians, 1973).
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