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The Role of Insulin in the 
Pattern of Diabetes Mellitus 

- by R. ELLUL MICALLEF -
"Degiorgo Prize jar Therapeutics, Pharmacology and Materia MedIca" -

His,torical Background 

Diab,etes mellitus has been known to 
,exist from time immemorial. It was re
cognised in ancient Egypt and has be,en 
found described in Indian Sanskrit 
Verdic llterature as "the passing of 
urine with honey". Aretaus (1st c-en
tury A.tD.) gave the first classical des
cription of the di,-ease and laid empha
sis on the large amounts of urine 
passed - hence the term diabetes, 
from the Greek for siphon. It was left 
to Thomas Willis who, recognizing the 
impmtanc,eof sugar in the urine, add
ed the term mellitus - Latin for 
honeyed - in 1674, thereby dis,tin
guishing it from the insipid variety. 
Chevreul in 1815 finally defined the 
nature of the r'educing substance in 
urine of dia,be,tLcs t,o be gluc,ose. 

Later, Cawley Bright, and others 
pointed out the association be'Gween 
Diabetes mellitus and changes or mal
functioning of the pancreas. This was 
confirmed in 1889 by the German phy
siologist Oscar Minkowski.; he and Von 
Mering found that pancreatectomy in 
dogs caused a condition which striking
ly resembled Diahet·es mellitus in man. 
In 1869 Paul Langerhans had previous
ly discovered special specific cells which 
appear as nests or isl-ets in the pan
creas, and in 1916 Sir Edward Shaf-er 
sugg.ested that these islets secreted 
some substance con trolling the meta
bolism of carbohydra t·es, and coined the 
nam-e INSULIN for this substance. For 
many years, attempts to extract and 
isolate insulin met 'with nothing but 
failur·e and frustration. Eventually, a 
young orthopa,edic surgeon, the late 
Frederick Banting, working with 
Charl-es Bets, then a medical student, 
in Macleod's laboratory in Toronto, 
succeeded in 1921 by ligating the pan
creatic duct thus producing d-egenenl.
tion of the acinar part. Th-e pancreatic 

beta cells had at last be,en made to 
yield their valuable hoard. Insulin was 
firs;; used ,On a human subj,ect on Jan
uary 11, 1922, the patient heing a young 
diabetic doc;tor, Joe Gilchrist. The,se 
extracts were still unpredictable in 
terms oftoxicHy and potency and it 
was only in 1926 that insulin was first 
obtained in its crystalline form by Abel 
and Geiling. In 1955 Frederick Sanger 
succeeded in elucidatIng the chemical 
structur·e for which he was aiwarded 
the Nohel Prize 3 years later. Claus 
Hocman in PiUsburg in 1963 succeeded 
in synthsizing insulin in the laboratory 
for the first time. 

Structure, Action and Role of Insulin 
in the Metabolic Pathways. 

The insuling molecule c·onsists -of two 
polyp,eptide chains - a glycine chain, 
Fra'ction A ;consisting ,of 21 amino-acids 
and in internal S-S bri.dge; and a 
phenylalaninechain, Fraction B c·on
taining 30 amino-acids; the chains be
ing conne,cted by disulph1de (S-8) 
bridg·es of cystine residues. Up to re
cently, the rate of insulin releasesap
peared to be mainly a function of the 
blood glucose concen tra tion; it falls 
with hypoglycaemia and ri.ses wit.h hy
p,englycaemla. It is not km-own whether 
the insulin. 'concentration {l[ the blood 
3;J>e'rlfusin.g the pancreas aJso s'erves as. a 
negativ·e feedback mechanism. The 
beta-cell membrane is apparently f1'·e·e
ly permeable to. glucose but it is uncer
tain whether the rel-ease of insulin. is 
co.n trolled directly by the intracellular 
ccnlcentration of gluc,o,s,e 0.1' of one of its 
metabolites. Lately it has been proved 
that plasma insulin levels are higher 
with intestinal-intrajejunal - adminis
tration of glucose than with intrav,en
ous glucos·e, despite much lower blood 
glucose levels. This suggests that fac
to.rs other than ar;terial glucose con-



- 10 ---

centmtion may be involv·ed in the re
gulation of plasma insulin l·evels. The 
most lik-ely explanation se-ems to be 
the release oJ a humora.l substam.ce 
from t.he jejunal wall during glucose 
absorpti·on which acts, al-ong with a 
rise in blood gluC{}s·e, by st.imulating the 
releas-e of insulin from the be,ta-ceMs. 
Insulin is stored in the beta-cells as en
capsulated granules (Hartroft & Wren
shall, 1955). 

The ElM has shown that liberation 
of the granul·es from the cells is a re
latively Simple process. The earliest 
change is a margina tion along the 
plasma membrane of the cell by the 
granules encas-ed in their smooth mem
branous sacs. The smooth sacs ·encas
casing the gTanules fuse with the cell 
membrane, and rupture; the granules 
are liberated into ·either the in.tercel
lular or pericapillary space. The gra
nules apparently undergo rapid dis
solution since they ar€ no longer vi
si.ble by ElM in th-e extracellular spac·e. 
This 'Orac·ess of simple ejection of th-e 
granules into the KC.F. is called emio
cyt.osis. The synth€sis of the beta gra
nul·es appears to OCCUr within the er
gastoplasm of the c-ell. 

The main effect of insulin is of c.ours·e 
the reduction in the blood glucose level 
mainly by ·encouraging periph-eral uti
lisation of glucose especially by th-e 
muscles and by favouring glycog·enesis 
in muscle and adipose tissue. In con
trast wit-h the well established action of 
insulin on mUSCle and adipose tissue, 
its ,effe·:;tson glucos·e metabolism in the 
liver r·emain inconclusive and a mat
ter ·of controy·ersy. A large body of evi
dence indicates that insulin plays a 
role in controlling the hepatic output 
of glucose; the qu·estion wh€ther in
sulin stimulates hepatic glucose uptake 
remains largely unsettled. The magni
tude of the ·effects and sH·es of action 
of insulin On hepatic. glucoo,e metabol
ism are still uncertain. DeBodo has 
r·ecently determined that insulin inhi
bits gluco~e production by the liv-er. 
Formerly it was thought that insulin 
achi-e,Yed the promotion of gluc.ose uti
lisation by enhancing the h,exokinase 
reaction (CO:-i 1916) wherein glucose is 
convert.ed to gluco5;-e-6-phosrphate, the 

.only fmm in which it can be utiHsecl. 
for energy production, Or s.tored as in
tracellular glycogen. It appears now, 
tha t th-ere is no ground for supposing 
that insulin adivates he'Xokinase or 
removes a physiological inhibition of 
this -enzym€. Levine and Goldstein in 
1960 have postulated that insulin pri
marily st.imulates th-e transfer o.f glu
cose a·cross the c-ell membrane ra ther 
than acting on specific intracellular 
enzymes. Muscle c-ells, fibroblasts and 
adipos·e tissue do not permit the rapid 
free entry of sugars; rather the cell 
membrane possess€s a specific trans
port system which carries glucose into 
the cell in.terior at a rate greater t.han 
can be explained by simple diffusion. 
This transport syst-em requires the pre
sence of insulin; insulin in effect can 
be ilma.gined to open a sort of trapdom 
which permits glucose to en.ter freely. 
Neurones and eryt,hrocyt-es can trans
port glucose acr·oss their ce]'] mem
brane Iwithoutinsulin Cells of the in
testine, liver cells and perhaps also 
those of the renal tubules can transport 
glucose without insulin. If there is any 
dir€ct action of insulin on carbohy
drate metabolism of the liver cell, it 
does not. -seem to be relat€d to cell 
membrane transporrt (L€,vine 196:5). 

It must b€ remembered that insulin 
is not the only agent which facilitates 
sugar transfer. Clinical exp-erience and 
the more recent exp·erimental work by 
Ingle have shown that muscular exer
cise can also bring about this transfer 
in the absence of insulin. 

If gluco·se do·es not easily enter the 
cell there is a decr·ease in the normal 
int.racellular metabolism of glucose 
Which in turn leads to disturbance of 
liquid and prot-ein metabolism. Chain 
(1960) has also sugg·ested that insulin 
exerts a specific stimulatingeff-ect on 
a number of energy-requiring r"eactions 
in.\lolved in the sy.nthesis -of glycogen, 
fa t and protein. One·e intracellular 
glucose has becom·e phosphorylated to 
glucose-6-phosphate it cannot leave 
the cell. Glucose-6-pho·sphate may 
·eith·er be conv-ert-ed to glycogen or be 
broken down via ·the classical Embden
MC:Yle.rhof pathway to form acetyl-CGIA 
which may either provide energy via 
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the Krebs cycle or act as substrate f,nr 
the syntheses of fat and protein. In 
adipos,e tissue, and to a lesser extent 
in the liver, there is an impnrtant 
alternative metabolic· pathway for glu
cose-6-phosphat,e, the hexos,e mono
phosphate shunt. Insulin may also 
have a direct effect on protein metab
olism by stimulating' directly protelh 
synthesis. [nsulin is inact,ivated by 
degradation, this is in contrast to the 
inactivati,on of the steroid hormones in 
which the conjugation mechanism 
plays an impor~ant part. The degrada
tion of insulin app,ears to be due t,o a 
preliminary reductive cleavage of the 
S-S bond by a glutathione-insulin
transhydrogenase and a subs,equ,ent 
hydrolysis .of the resultant A & B 
chains. Hypophysectomy decreases this 
degradation and this may in part ac
count. for the insulin sensitivity in 
panhypopituitarism. 

The Use c-f Insulin in the various 
patterns of Diabetes meUitus. 

Diabetes mellitus is a syndrome with 
a vari'ety of caus'es, all having in com
mon hyperglycaemia from an impair,ed 
glucose catabolism, with c,onsequent 
glycosuria, polyuria and dehydration. 
Secondary alterations in fat and pro
tein metabOlism lead tn tissue wasting, 
ketosis and coma in the uncompensated 
sta t,e. The central metabolic lesion Ues 
in the underutilisation of glucose as a 
consequence of an absolut,e or, more 
often, relative lack of insulin. Follow
ing Banting and Best's brilliant con
tribution, it soon began to be realised 
that insulin is not the whol,e solution 
to the problem of Diabetes mellitus. 
Diabetes research has shared in the 
general f-erment of bi,ochemlcal in
v,estigations during the past one or two 
decades', yet i'tls aetiology re m a.i.ns as 
much as an enigma today as forty years 
ago; indeed even more complexiti.,es are 
nowadays evident. Diabetes mellitus 
not only manif.ests itself in the form 
of metabolic abnormalities but is also 
expresed as .a strong susceptibility to 
arteriosclerosis and to certain rather 
distinctive lesions in the kidneys, 
retinas and elsewhere which are 
chamcterized chiefly by microangio-

pathy. There is a definite genetic dis
p'osition to the disorder but a syndrome 
wi.t,~ simila'r,ities at least in the 
metabolic asp,ects makes its appearance 
following pancreatectomy or chronic 
pan'cr,eatit.is and in icond,:t:ons associat
ed wi,th excessive secretion of certain 
ho:'mow~s notably growth hormone and 
the glucocorticoids. The exact mechan
ism responsible for insulin insufficiency 
in Diabetes mellitus is unknown. U has 
become increasingly evident that a 
primary def.ect in heta-cell function. 
cannot be responsible for the insuLin 
insufficiency in the majority of 
patients. Theoretical pos,sibilities in
clud'2 blnckage in the formati,on of in
su:lin or in it,s rel1ease from the panc
rea3, blockage of its pa.ssage through 
anyone of the various membranes, 
neut::alization in the bloodstream, ex
cessiv,e degradat.ion, exc,essive amounts 
of o'ppcsing hormones and inability of 
the tissues to acc,zpt or to utiliz,e it. The 
di:nini.shed reserves of insulin in the 
islets oJ many diabetic pati,ents a,ppears 
to dev,elo,p sec,ondarily to a chronic 
drain induced by extrapancreatk fac
tors such as inactivators, inhibitors and 
perhaps antagonists of insulin. The 
pos3ibility that Diahetes mellitus may 
be due t,o the inheritance of abnormal 
plasma proteins - insulin antagonists 
has been rais,ed by Bornstein and J. 
Vallance - Owen (1964). However, 
there i.s still lack ·oJ definitive .evidence 
and it is becoming increasingly difficult 
to envisage Dia,b,etes mellltus as a 
disease due to such a Single fa,ctor. F.G. 
Young has brought out evidenc.e sup
porting the view that an abnormally 
high level o{ serum Growth hormone 
may be an important fact<or in some 
cas,es of diabetes. This has been con
firmed by Randle. 

Diab,etes mellitusexists chiefly as 
two main clinical varieties: Type 1 is 
the diabetes of acute onset in young 
usually thin people rapidly leading to 
sever,e keton.aemia, coma and death un
less treated with insulin. This is known 
as the juvenile type of diabetes. Assay 
of the insulin activity of 'the p1asma, 
using the rat diaphragm or the rat 
,epididymal fat pad, shows none to be 
present, this was first carried out by 
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Borns-tein & Lawrence, then by Vallence 
Owen. TY1Je Hils the diabet,es of 
gradual onset, in older, usually Q,bese 
people and occurring more frequently 
in women. This is due to a r,elative 
rather than an abs,olute insulin lack. 
Plasma assay shows near normal in
sulin activitv. This is the maturity on
&et type of Diabetes mellitus. 

Juvenile diabetics require tr,eatment 
by both in.sulin and diet, and need to 
hav'3 these matched to the amount of 
physi,cal exercise th,ey tak-e daily. Cl,ear
ly a heavy manual worker will need 
more Insulin and more calories than a 
cJerlk. For! adequate ccem.tc'Ol a regular 
amount of activity and a r,egular dj,et 
ar·e essential, and certain occupations, 
such as commercial travelling, are best 
avoided. E'achcase must be judged 'On 
its own merits and adequate tr€atment 
adminIstered per individual: as the 
juvenile type of diabetes is particularly 
unstable. Besides phYSical activity of 
the diabetic, when considering the 
number of calori,es needed, such factors 
as age, sex, wei,ght .and height must 
also be taken in~o consideration. Car
bohydrates must not ,be restrid-ed too 
rigorously, as tQO' little promotes gluco
neogenesis, imparts glucos.e tolerance 
and decn~ases insulin sensitivity. Dun
lop recommends 100 grams of carbo
hydrates for every 1000 calories of the 
diet. Perhaps nowhere better than in 
Dr. Lawrence's article "1 have llved foOl' 
40 years the lif,e of a dia,betic patient" 
can one understand and a,ppreciate the 
the great role which insulin has come 
to play in the day to day life of a 
juvenile diabetic. Before 1921, the 
juvenile diabetic used to eke out a 
miserable existence for a few years on 
semi-S'ta,rvation dietary regime. Dr. 
Lawrence who was up till recently Dir
ector of the Diabetic Clinic in King's 
Co.Jlege Hospital, London, describes how 
he had to give up a promis.ing surgical 
career and go to Flor,ence, where he 
was always on the brink of passing 
into coma and unable to do any solid 
work. The discovery .of insulin changed 
completely the whole asp'eet of his life 
and enabled him to further his 
medical career as well as to participate 
most fuBy in the w.orld around him. 

The maturity onset type of diabetes 
is usually well controUed with diet, 
with or wIthout the administration 
of oral l1ypoglycaemics; sulphonylureas 
0,.:' th·e diguantdes. Bot,h phenformin 
and metformin - the diguanides -
and carbutamide, tolbutamide and 
chlorpropamide - the sulphonylureas, 
are not without toxic sIde ·eff€cts. 
Diabetics treated on such a regime are 
those having a stable type of diabetes 
who are na.t prone to devel.op ketosis. 
Patients with adult-onset diabetes who 
cannot be controlled satisfactorily by 
diet alon'3 or with an .oral hypoglycae
mic ag·ent, also require insulin. Patients 
with stable diab-etes controlled by diet 
or an oral hypoglycaemic agent may 
"become uncontrolled and sometimes 
ketoacidotic if they deveJ.op an acut,e or 
chronic infection, suffer physical 
injury, undergo an operation under 
:maesthesia or become ,emotiona.Ily up
set. Under such circumstances they 
may reqllire insulin temporarily. 

A number .of insulin preparations is 
now available diUering in time of on
set, peak of activity and durati.on of 
effect. The first to b€ produced was 
S.oluble Insulin which has a powerful, 
rapid but relatively fleeting hypoglycae
miceUect, in fact it starts to work in 
J hour, rea,ches its peak in 2-3 h.ours 
and the effect is over in 6-8 hours. It 
imitates roughly the incr€as,ed secre
tion of insulin by the normal pancreas 
aft-er meals. Longer a.cting lnsulins 
were lat-er intr,oduced by combining in
sulin with protein and buffer; SUCh 
prepa.rations ,include isophane insulin 
(N.P.H.) globIn insulin, Protamine Zinc 
insulin; the latter was introduced by 
Hag,edorn. in 1936. Their effect on the 
blood sugar is delayed, relatively smooth 
and prolong,ed. P.Z.I. taken 4-6 hours 
to st.art acting, reaches its maximum in 
15-18 hours and the effect is over in 
24-32 hours. Globin insulin and N.P.N. 
are intermediate in action. between 
Soluble insulin and P.Z.I., their effect 
starts within 2-4 hours and is over in 
about 24 hours. In 1952 the insulin zinc 
suspensions (I.Z.s.) were introduced in 
Oopenhagen by Hallas-Mo1J.er. ITt is pre
pared in either the qui,ck-acting amor
phous form; semilente, hav,ing much 
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the same time of acti,on as the globin 
vari,ety, or the sllow acting ,crystalline 
form; ultralente, very similar in effect 
to P.Z.L, but acts a little more rapidly 
and probably for a shorter time. A 
third variety is I.Z.S. lente, a cloudy 
pr,eparation containing 3 parts of I.Z.S. 
semilente to 7 parts of I.Z.S. ultralente; 
it starts to act within 1 hour and lasts 
for about 24 hours. The main advan
tage of LZ.s. is that it contains no 
f,oreign 'protein and so is less likely to 
cause local or general s.ensitiza,tion 
phenomena. Dunlop recommends that 
patients who do not require more than 
40 units of Plain insulin daily can be 
well controlled with one suibcutarneouls 
injection of LZ.S. lente before break
fast a day. The va,st majority of dia
betIcs requiring insulin are, according 
to Dunlop, best controlled by P.Z.L and 
soluble insulin given before breakfast, 
about .-4- of them will require an ad
ditional i'1.,jection o,f Soluble insulin be
fore the evening meal. Recently, two 
new prepara,tions ha,ve been put on the 
market. Acitrapid novo insulin, which 
acts within 15-30 mins. and lasts for 
about 6 hours; and Rapitard which 
contains no foreign retarding agents, 
starts within 15-30 mins. and lasts for 
about 18 hOUTS. The dosels requir>ed, vary 

from patient to patient, and each re
quires individual management. The ed
ucation of the dci.abetic is essential to 
success in treatment, if possib:le he 
must be taught to correlat-e diet, ex,er
cise and insulin doses with various 
conditions of life. 

Diabetic coma is always a medical 
emergency, the patient should be hos
pitalized without delay and as soon as 
he arrives th.e patient should receive 50 
units Qf solub,le insulin intravenously 
and a further 50 units subcutaneously. 
Supportive therapy is of course institut
ed at the same time, this 'includes 
amongst other things intravenous in
fusion with isotonic saline, antibiotics 
and replacement of Potassium if 
necessary. After blood glUCOse estima
tions, the patient is to be treated ac
ca.rdingly with further doses of solubl.e 
insulin until stabilized. Further approp
riate treatment with other insulin pre
paraticms is of course later instituted. 
Diabetic coma as a cause of death in 
diabe,tics, has nowadays fallen down 
ra,pidly from about 64% in th.e early 
1900's to below 1%; the advent of in
sulin, together with tn.creased advance 
in the fi,eld of bia.chemistry has pro
foundly altered its incidence. 
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Up toO 50 years ago, most diabetic wo
men were infertile; with the advent of 
insulin this too has changed to some 
extent and an incr,easing numb-er are 
becoming pr·egnant.. Insulin has rend,er
ed pnognancy relatively saf,e for the 
diabetic mother, in fact in pre-insulin 
days mortality was about 45%, now it 
is less than 1.5%; but the child is onen 
bOTn macerated and dead or di,es sOoOn 
aHer. 

Insulin requirements usually increase 
sharply for the first trimester, remain 
steady for the secon.d and usually in
cr'ea,se f·or the third. It is particularly 
important to remember that the in
sulin requir.emen.ts fall dramat.ically 
after delivery, so that the dose should 
b-e drastically curtailed as otherwis·e 
hypoglycaemia sets in. Infections also 
result in increas·ed insulin r-e'quir.e
ments. Diabetes in children is excep
tionally diHicult to treat and keep un
der adequate cont.wl. Perha·ps the most 
suitabl-e regimen, ac,carding to Dunlop, 
is the daily injection of P.Z.J. and sol
uble insulin before breakfast and the 
administration o,f a second do~·e of sol
ubl·e insulin bef·ore the ·evening meat 
Th-e do;;e of the morning soluble insulin 
is bas·ed on the pr·e-lunch and pre-sup
per urin·e tests. that of the evening on 
the pre-bed test and the dos-e of the 
P.Z.I. on the true-fasting urine test. 

The Changing Pattern of 
Diabetes Mellitus 

The pattern of the caus-es Of death 
among diahetics has altered radically 
sinc-e the introduction of insulin in the 
early 1920'.s and that of anti-Ibiotics in 
theea:ly 1940's. The t.wo major hazards 
-of diahetes, ketosis an.d intercurr·ent in
fection can now be .effectively COll
troll.ed. Tuberculosis, which undoubted
ly wa.s responsible for the death of 
about half the patients 50 years or 
·even a generation ago in Iffiany large 
city hospitals of the North, has no,w 
dr,opped to 0.2%. Diabetic coma has 
faUen fwm 64% to below 1%. 

The 'Ppev,ention and t·reatment of the 
vascular ,complications is now the 
chief problem. Vascular disease in the 
heart, brain and kidneys is now 1'es
ponsiNe for at least 75% of the deaths 

in diabetics. In .Am.erica the vascular 
componen.t of diabetes occupies the 
sixth Or seventh place as the caUSe of 
death and its ocular manifestations 
take mor·e peopl.e to ophthalmologists 
than does any other disease and is the 
third leading cause of blindness in the 
U.S.A The basic les.f.on in these vascular 
complications consists of a prolif.era
U'on of the intimal .endothelium and a 
!t.b,.ickening of the basement. membrane 
which histochemkal techniques have 
r·evealed to contain a high polysacchar
ide content. Possihly microangiolPathy is 
dU·e to a seepage of polysaccharides 
from the circulation thr.ough foci of 
capillary damage. This diffus-e ca'pillary 
disease may effect the kidneys result
ing in nephropathy, ·one form of which 
is' t.h-e Kimmelstiel-Wilson lesion, first 
d·escribe·d in 1963 and characterized by 
cosinophilic nodules in the glomerular 
tuft; the eyes-retinopathy, the most 
characteri.stic abnormal.ity being the 
microaneury.s:m, first describ,ed by Mac
k-enzie & N·ettleship in 1877; and the 
nervous syst.em - neuropathy. A long 
standing question still remains withoOut 
a satisfactory answer. Are the vascular 
les-ions a consequence of the metabolic 
d,erangemfmt -or are these independent 
defects? Mi.rsky, Ellenberg, Spiro 
and others are now of the opinion. that 
the renal lesions in diabetes m.ellitus, 
as well as extra-renal micro-angiopathy 
ar.e genetically determined features 
which ar·e independent of rather than a 
a consequence of, the defect in carbo
hydrate metabolism. The hyaline 
chang·es in '01' beneath the basement 
membrane of the islet capillaries 
are regarded as an expres
s,ion of ,the genera,!i.sed md.cro
f),ngiopathy and are responsible for the 
ultimate abnormalities in insulin sec
retiOn.. S. Berson in the Ban.ting Mem
orial lectur-e of the American Diabetic 
Association for 1964 states that the 1'e
lati-onshion between ad-equacy of control 
of the blood sugar J.evel and the dev
elopment of such pathoOlogical lesions 
remains difficult to evaluat.e because of 
the arbitr'ariness and subj ectivUy in~ 

volved in deciding wh-eth.er "gOod con
trol" has existed. Although the control 
·of Diabetes mellitus cannot be relaited 
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d·efinitely to the development of vas
cular damag·e, a rapid and severe course 
of events may develop follHwing a per
iod of pOQ.r management. ClinJcal evid
ence se·ems ,to point out that inad
equately treated 'patients are apt to de
velop the~·e vascular complications ear
lier and t,o a sev·erer degree. The hypo
physis is also coming mor·e and more 
into the p.icture since the cas-e des.crib
e<i by Pou<lsen in 1953, where a woman 
with sever·e diabe,tic r€'tinopath~ im
proved dramatically after post-parum 
hypopituitarism. Both Prof. RusseJl 
Fras·er of 'the London Postgraduate Me
dical School and Prof. Luft of S:tock
holm, among others, have reported suc
cess in carefully sel-ected cases of dia
betic retinopathy by pituItary ablation; 
visual deterioration is usuaUy halted 
and there is of!t.en a lessenlng of the 
active featur-es. The incidence of peri
pheral vascular di'sease - a:therosd8'fO
sisr-is also higher and comes on at an 
-earlier age in diabetics. The contro.} of 
Diabetics. The contrOl of Dia'b-etes meJ
litus in patients with atheroscleresis is 
qui'te impor·tant especially in the pres
ence of .infecti·on Hr of ulcerative or 
gangrenlo,us lesions. 

From the surv-eysca,rried out, it is 
calculated that there are about 50 mil
lion diabetics throughout the world. 
The first. major published survey was 
carried out in the U.S.A.; at OXford, 
Mass., by Wilberson & Krall (1947). 
Further surveys carried out include the 
Birmingham survey by ten G.P.'s in 
1962; the BedfoTd survey in 1963 by 
Prof. Bll tterfield and lately on-e in 
Malta b· Prof. J."'.7. Zammit Maempel. 
WilkerSOl1. and Kra 11 found a total in
cidence of 1.4%; ProL Butterfield an 
in.cid-ence of 12% and Prof. Zammit 
Maempel in the pilot surv·ey in Malta 
found the inciden.ce of glycosuria to be 
8.9% and the total incidence 19.9%. 
Insulin in. no way affects the incidence 
of new cases, and as it sta.ves off morta
lity, it increases the total population of 
diabetics. As there appears to be a 
hereditary factor in the development 
Diabetes mellitus, the numbers vul
nerable from generation to generatlon 
mcrease. As d·eath rates from general 
mortality fall and the number of elder-

ly p-eople rises, the incidence of Dia
betes mellitus will also rise since it be
comes more common with age. 'Prof. 
Butterfield in his report on the Bedford 
Surv·ey writes that the medical services 
must b·e prepared to cater for the ap
pearance ·of very large numbers of dia
betics in the immediate future. 

The pattern of the mortality has al
ter·ed greatly since the advent of insu
lin. Mortality in the younger age 
groups has been substanti.aHy reduced 
since insulin began to be more available 
and he mo·re widely us,ed. Flor ag·es up to 
35 years death rates are between 1/10 -
1/5 of the levels of the early 1920's 
The change in mortality fWill diatb·etes 
althou.gh due in major part to the in
troduction. and increas·ed availalbllity 0.£ 
insulin, must also be attributed to the 
availability of anti-biotics and to the 
mor·e rational approach of dieta.ry 
trea tmen t. The period of mo.st rapid 
decline in morta.lityis the decade 1940-
1950; this coincides with the introduc
tion of the sulphonamides (1936 on
wards), then of penicillin (mid. 1940's) 
and .ev.entually of the broad sp-ectrum 
anU-biotics. Thes·e provided eUecti.ve 
therapy against infection to. which 
the diabetic ·is so vulnerable and which 
upsets s.o readily his metabolic balance. 

Over th-e past 40 years, Diabetes mel
litus has changed from a progressive or 
ev-en rapidly fatal disease into a con
trolled chronic disorder with rmortallty 
mainly confin,ed to 01d age. This new 
picture dates from the isolation of in
sulin and its further d·ev.elopment and 
refinement during the last decades. We 
have now moved into a phase of detec
tion drives, with the c.on.cept of "pre
diab,etes" assuming greater and greater 
importance. It is being more and mor·e 
realized that diabetes is not simply a 
question of insulin deficiency but of 
some error in the whole metabolic su
perstructur·e of the human organtsm 
which still d·efies definition and eluci
dation. Alt.hought great pro.gress has 
been achieved, there are still va.st ter
ritories to be explor.ed and chartered, 
espeCially with regard to the pr-oblem 
of microangiopathies and the further 
elucidation of insulin antagonists and 



an tibodies. 
I think it is fitting that I should end 

my essay with the words of one to 
whom So much is o,w.ed by so many, 
and who has dedicated a lifetime to 
stimulate work in the field of Diabetes 
melLitus and the role which insulin 
plays in the pattern of diabetes, 
Charles H. Hest. In one of his articles, 
"The future of Diabetes" (1962), he 
says: "The 'Only acceptable goal is com
plete knowledge of the situation. De
tection drives ar,e very productive and 
emi.nently worthwhile, but a compre
hensive survey with proviSion for fol
lowingall border-line cases for pro-
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longed periods is needed. I stat.e my 
conviction again that thus far we 
have not learned how to comp.ensate 
completely for the loss of physiologic 
liberation of insulin by p-eriodic in
jections of it." Although a great deal 
has been achieved, if the detection of 
Diabetes mellitus could be carried out 
ina more widespread fashion, at the 
,earliest possible stage and in a simple 
manner and if adequate insulin com
pensation could be provided, the role 
of insulin might be even more funda
mental and the pattern of Diabetes 
mellit.us more profoundly and radically 
altered. 
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