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and the diet in this 4, various schemes of fixed rationms

up vary

and half rations have been devised. One of the best is that of the
line rations of R. D. Lawrence (1939), Careful yeighing is considered
essential py most authors. Unless his case is a yery mild one he 1§
not wise to leave his scales behind when leaving home T (sir Edmund
Spriggs) . The patient is also taught to examine his urine for gugar

and acetone. It is considered that the urine should be tested regularly
by the patient or a relative in mild, and l’light and morning i1l
moderately severe cases which are under control. The practitioner
should arrange for gny departure from a normal urine or from a slight
reduction to be reported. The insulin dosage has to be adjusted
according to the urine gugay — Diabetic coma and other alarming

consequences, LYOM gangrene to blindness, are threatened if the

instructions are not obeyed implicitly. Frequent bPlood gugar tests
are performed te emsure the sccuracy Of this standardisation. The
closeness of the control required, however, evem if the patient is
sufficiently intelligent o= conmscientious to jyggle with urine gygar and
insulin, is by me means always easy t© obtain, especially im young
insulin-sensitive diabetics who readily swing te and fro between acidosis

a

on the one hand and hypoglycemia on the other. In any event,
precarious balance in the hogpita]l ward py no means always stands
up to the strain of working life. To make things me=re unpleasant
for the diabetic he is tayght to be constantly on the alert for the

emergency ©f hypoglycemic coma. We have seen young diabetics
crippled in outlook Py the kind of treatment outlined above. They

have become  diabetically minded," have been regarded == invalids
by their families and learned to consider themselves as such.
Not only handicapped in their york, they have often also become
quite incapable ©f leading = normal, healthy social life. Indeed,
we have seen patients WHO have been kept in pogpitals for months
at a time, on discharge only to return in ome or other type Of

coma .

A method of standardisation was devised some fifteen ,ears ago,
the results of which have appeared =° gratifying == to be worthy Of
mention. Clinics have been established g]ong the lines to be described,
and so far some 1500 patients in this country have been observed
undergoing such a method of standardisation and control. The
following criteria wexe laid down as the standard to be constantly
aimed at :=-

No acidosis.

)

) General fitness.

) No loss of yeight.
)

No active complications.

The maximum attention is focused on the patient's feeling of
well-being and ability te do work. He must not Dbe ]oging weight
once what is regarded == his ideal weight is attained. There must,
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patients have not had to take gdvantage of this. gimilarly, = patient
has suffered a hypoglycemic attack, mex would this be expected ™
view of the hyperglycemia permitted. 2 few examples from records
of the present clinic may help to show the type of check-up that is made.
It will be seen that blood gygars are recorded for the sake of com-
pleting the clinical records according te modern standards, but it
must be re_emphasised that treatment 1is not dictated by the fj_gures
obtained. At the same time treatment is not dictated py the amount
of urine gygar €xcreted in twenty-four hours. Even though = patient
excretes an appreciable amount of glucose in his urine in twenty_four
hours, if he has no acetonuria, no Symptoms, no loss of Weight or
complications 2nd is able to do his work, his metabolism is considered
to show a positive balance in terms of health and efficiency. If this
is attained on diet 3]lone, no insulin is required te lower the blood sugar
and prevent the glycosuria. ©On the other hand, = patient who excretes
only = small amount of glucose, but who continues to lose weight
and Complaj_ns of symptoms, is not well balanced but will require
some insulin. For the ,,poge Of the clinic, urine gugar is only recorded
as trace, ! plus, 2 plus or 3 plus. The indication for gjving insulin
is = gimple one, namely when a diet gdapted to the individual's needs
does not achieve the desired standards of efficiency, s that he still
does not feel well or fails to maintain the weight considered necessary
or presents signs ©f acidosis or complications. The amount of insulin
to be administered remains a matter Of trial and error in each individual
patient and is guided by the particular clinical picture of the patient
concerned and not hLy his blood gugar level alone. Scott and Dotti
wrote in 1933 that despite the multiplicity ©f papers o= insulin research
our knowledge ©f the deeper significance of insulin is still §igappointing-
About its pharmaco-dynamics we still remain largely ignorant up ©°
the present day. " The most important reference books and current
texts on the Subject of diabetics do not provide the answers. Although
every conceivable aspect of insulin is summarised and reviewed, we
have been unable to ascertain from the mass of material .., formula
by which the physician can be guided." This is the conclusion Of
Collens and Boas in their recent textbook, The Modern Treatment
of Diabetes Mellitus. The severity of a diabetic cannot be expressed
in terms of insulin required, for this varies according te the great
individual variation of insulin sensitivity, Himsworth has devised an
insulin-glucose sensitivity test and he goeg so far as to state on the
basis of this test that ~ insulin sensitive diabetics tend to be younger,
thin, and to have = normal blood preggure and healthy arteries, in
them the disease is sudden and severe at gpget; they easily develop
ketosis and react to a slight excess of insulin with a hypoglycemic
attack. The insulin-insensitive digbetics, o= the other hand, tend to
be older, obese, to have hypertension and to exhibit arteriosclerosis ;
in them the onset of the disease is insidious. They rarely develop
ketosis and can tolerate over-dosage of insulin without showing
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symptoms °f hypoglycemia."
sub-divide diabetics into three main type

' . . ] )
dlet an

(1) ,
(2) Moderate?standardised °% ~
(3) Severe-?difficult to standardise

The latter we have encountered mainly

"who appear to resemble closely Hlmls.w.ort i
clinic.

ins

A few examples from present
interest about the figures shown belolw.
indicate the type of supervision considere
emphasised that it is carried out at 2 sing o
is an {pportant factor from the point of view

e scssl?

History ©f diabetes ©

At one time

1. Miss M., aged 24 years.
including ¢ known diabetic comas.
hospitalised for a period ©f three years. y )
the advice to inject 2o units sol. insulin t.d.s.
stand " her diet as it had been changed °° repea
not fegling well. On examination, she was ©

e a
and her breath smelt strongly of acetone.
unable even to go out alone.
Blood Treatment .
Date. Urine Sugar Weight
Sugar, Acetonme. Fast:/ Jeight
gm.- i Insulin.
100 c.c Diet.
+ 4+ + + 285 7 io| Standard diet ~ Sol. I25u.a.m.
4+ zo0 cal. insulin J15 u.p.m.
+ + Nil 200 7 i1l Standard diet  Sol. >25 u.a.m.
+ 200 cal. insulin/15 u.p.m.
o+ Nil 8 Standard diet ~ Sol. 25 u.a.m.
o ‘ + 300 cal. insulin/25 u.p.m.
+ Nil 8 2 Standard diet  Sol., I20 u.a.m.
e + 300 cal. insulin/25 w.p.m.
+ Nil 8 Standard diet  Sol. I15 u-a.m.
e : + 300 cal. insulin/20 u.p.m.
Trace Nil 8 ¢+ Standard diet  Sol. TI15u.a.m.
e ¢ + 300 cal. insulin/15 u.p.m.
+ + Nil 8 Standard diet  Sol. Ii5u.a.m.
e o + 300 cal. insulin/15 u.p.m.
+ Nil 8 Standard diet  Sol. I15u-a-m-
e sl + 300 cal. insulin/15 u.p.m.
+ Nil 160 8 4 Standard diet  Sol. I20 w.a.m.
+500 cal. insulin/20 u.p.m.
25.u.47 + 4+ + N., 8 Standard die Sol, 120 u.a.m.
e b 4500 cal. insulin/20 u.p.m.
'6.1247 ++ 4+  m 168 8 6 Standard diet S0l I20u-a.m
4 500 cal. insulin/20 u.p.m.
¢ ++ Nil s 8 Standard diet |, Sol. 1=2ou.a.m.
+ 500 cal. insulin/ =20 u.p.m.
TR - m 8 121  Standard diet Sol. '120 u.a.m.

4500 cal. insulin/20 u.p.m.

“nractical

-
nece

standpoint,

—~ \nsu\[n.

Sgnsitive type,

~ nOthing ©f especial
A '
are inserted merely ©°

it must be
time-saving

ancj

proniovee.

~een completely

left hospital With
" did not under-

g*e complained °F
below average Weight
had a j0b and was

Remarks.

Complaining °f lassitude,
headaches, some thirst.

Feeling better.

Diet and insulin increased.
Improving.
Improving.
Further insulin reduction

made.

Feels and looks well.
Feels and looks well.

No gain inweight for thrge
weeks. Dietand insulin
increased. .

Patient pleased with extra
carbohydrate.

Reports that she has a job.

Condition Maintained.

Considered Stabilised at
this weight.
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2. Mrs B, aged 43 years. Referred from doctor with past hiStOIY of severe
diabetes.

Blood
; ugar .
Urine  pcetone Fasting Weight. Remarks.
Sugar. st. Lbs.
mgm. X
per cent Insulin.
+ + Nil Standard diet P.Z.I. 34 u.mane. Complains of headaches
and  giddiness. B-F-
180/125.

i6.10.45 + o+ Nil 170 Standard diet P.Z.I. 30 u.mane. Quite well, B.P. un"
changed.

23.10.45 + + Nil 175 1 9 Standard diet P.Z.I. 30 u.mane. Occasional symptoms
thought to be consistent
with hypertension.

6.11.45 + + Nil 190 11 13 Standard diet P.Z.I. 26 u.mane. Diabetes under satis-
factory control.

27.11.45 + + Nil 200 1 13 Standard diet P.Z.I. 26 u.mane. Diabetes under satis-
factory control.

4.12.45 + + Nil 170 1113 Standard diet P.Z.I. 26 u.mane. Diabetes  under satis-
factory control.

8. 1.46 + Nil 190 11§31 Standard diet P.Z.I. 26 u.mane. B.P. 195/115.

22. 1.46 -+ Nil 220 iz IJ  Standard diet P.Z.I. 26 u.mane. Mild  bronchitis, some
dyspnoea and headaches.

12. 2,46 + Nil 195 1z 1 Standard diet P.Z.I. 22 u.mane. Improved again.

5- 3.46 + Nil 166 11 13i Standard diet P.Z.I. =22 u.mane. Condition unchanged.

19 3-46 + Nil 200 12 o Standard diet P.Z.I. 22 u.manc. Condition unchanged.

g. 4.46 + Nil 12 43{ Standard diet P.Z.I. 18 u.mane. Condition unchanged.

30. 4.46 Trace Nil 12 o  Standard diet P.Z.I. 16 u.mane. Condition unchanged.

From this time patient has been seen at intervals of four and five weeks. No change has had to be made
indiet or insulin.
Latest Attendance

Nil 205 12 o? Standard diet P.z.i. 16 u.mane. B.P. 190/115

3. Miss H., aged 28 years. Referred py doctor gyffering from loss of weight
and thirst. Glycosuria and diabetic blood gygay curve found.

Blood Treatment.
Urine Sugar Weight. Remarks
Sugar. mgm./ St. Lbs.
Diet. Insulin.

22. 4. + o+ -+ 370 7 nJ Standard diet 'P.Z.I. =20 u.mane.
+ 150 cal. .S.1. 20 u.mane.

29. 4- + + Trace 240 7 11} Standard diet fP.Z.I. 20 u.mane.
+ 150 cal. 1S.I 20 u.mane.

13- 5- + + Nil 220 7 123 Standard diet fP.7.I. =20 u.mane.
+ 150 cal. 8.1, 20 u.mane.

io. 6. + + Nil 200 7 9} Standard diet fP.Z.I. =20 u.mane.
+ 150 cal. I1s.1. 20 u.mane.

24, 6. P Nil 230 7 8 Standard diet fP.Z.I. 25 u.mane.
+ 500 cal. 18.1. 25 u.mane.

[ Trace Nil 155 7 9 Standard diet fP.7Z.I. 25 u.mane.
+ 500 cal. I8.1. 25 u.mane.

29. 7. + Nil 7 "3 Standard diet fP.zZ.I. =20 u.mane.
+ 500 cal. 18.1. 20 u.mane.

0. g, + Nil 7 "I Standard diet £P.Z.I. 325 u.mane.
+ 500 cal. IS.1. 20 u.mane.

30. 9. + o+ o+ Nil 200 7 131 Standard diet £P.z.I. 25 u.mane.
+ 500 cal. 18.1. 20 u.mane.

23.10. + Nil 164 7 131 Standard diet fP.Z.I. 325 u.mane.
+ 600 cal. 18.1. 20 u.mane.

4.11. + o+ Nil 185 7 131 Standard diet fP.Z.I. 25 u.mane.
+ 600 cal. IS.I. 20 u.mane.

11.11. + + Nil 180 7 131 Standard diet fP.Z.I. 25 u.mane.
+ 600 cal. LS.1. 20 u.mane.

2.12. + + + Nil 185 8 2 Standard diet 'P.Z2.I. 25 u.mane.
+ 600 cal. 8.1 20 u.mane.

23.12. + Nil 175 8 o Standard diet fP.Z.I. 25 u.mane.
+ 600 cal. 8.1 25 u.mane.

6. 1 + + Nil 170 8 o Standard diet 'P.Z.I. 25 u.mane.
+ 600 cal. 1S.1 25 u.mane.
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content of .
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Allen in the remainder of the pancreas after partial pancreatectomy
in dogs. When geven-eighths ©f the pancreas was removed, these
dogs wexe overfed and developed diabetes. He conceived the theory
that degeneration of the islands resulted from their exhaustion through
overwork. In the same gy it has been suggested that the prolonged
hyperglycsemia induced by the repeated injections Of anterior pityitary
extract causes the cells of the islets of Langerhans t° undergo functional
exhaustion and degeneration and that control of the hyperglycemia
before the pancreatic changes have advanced too far, cam prevent the
development ©f permanent diabetes. Further, it has been gyggested
that this might have important clinical implications. In practice, we
have encountered quite = number of diabetics, usually of the later
age-groups, WPO in gpite Of a persistently high blood gugar level have
required gradually diminishing insulin doses for their standardisation
as the years elapsed. Collens and Boas are of the opinion that resting
the pancreas by creating smaller demands for epdogenous insulin
production appears t° be only = transient form of relief.

Hyperglycsemia has always been guspect ©f exerting = noxious
influence in seme ygay or other. 1In the pagt it has been considered

responsible at ome time or another for certain of the diabetic complica-
tions. For example, it was thought that the increased gyggy content
of the blood and tissues seen in diabetic patients favoured the gI’OWth

of bacteria, particularly staphylococci. Present-day opinion does not
favour this explanation. There is by no means ggreement that an
increase of gygar in the blood predisposes to diseases of the skin.
It seems certain that diabetic peyrppathy i¢ met the direct result of
hyperglycsemia o= ketosis, it may be seen in patients whose diabetes
is well controlled by diet and jpgylin, whereas other patients who were
free of peurological signs before creatment have developed symptoms
and gigns shortly after treatment has been started. The factors involved
in pringing about certain degenerative changes in the diabetic are far
from being elucidated. There has frequently been a tendency to fasten
a greater part of the blame on to the diabetes or even on to the hyper-
glycsemia per s=- Wilder, although recognising the great incidence of
arteriosclerosis in diabetes and the importance of its treatment as 2
complication of diabetes, doubts that the vascular lesions are due

solely to diabetes. Retinal changes occur predominantly in adult
diabetics who have hypertension but 4+, also be present in the juvenile
diabetic. Wilder separates the arteriosclerotic retinal phenomena from
the so-called true diabetic retinitis. In the former the lesions do not

to be influenced by the severity o= degree of control of the

appear
of

diebetes. On the contrary, they appear t° Pe progressive in gpite
every form of therapy. Similarly, there gppear to be two distinct
types of cataract?a true diabetic type said to be reversible by Wilder

and the senile cataract. Russell Richardson and his colleagues have
published in the American Journal of Medical Sciences (1945) the
first of a series of studies of 100 patients with diabetes of ten or more
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They confirmed the observation of Smith and Smith and in a large
series were able to predict pre-eclamptic foetal accidents by the finding
of an abnormally high concentration of gonadotropins in the blood
serum after the fifth month of pregnancy. White has carried this
work further. On the advice of Smith and Smith a group of patients,
whose values for serum prolan were gupernormal, received massive
doses of cestrin and, in addition, progestin. IR 17 cases so treated
the serum gonadotropin level dropped, and 15 of them delivered
successfully. It would gppear that White has made a gignificant
contribution to the successful management ©f the pregnant diabetic-
It has furthermore been gyggested = that since in diabetes hypertension,
albuminuria, retinitis and sclerosis occur, and since in our pregnant
diabetics one half have demonstrable hormonal imbalance which =
untreated 1is associated with pre-eclamptic toxaemia, and since the
long-duration case with the most marked signs of sclerosis has been
of an endocrine type, hormone studies should be carried out and
substitutional therapy administered if indicated."

Whatever the future may disclose, the facts remain that we are
in possession of two effective weapons in our treatment of diabetes
mellitus, viz. diet and insulin. Are we making the best possible use of
these ? We feel that the answer 15 not an unmodified affirmative-
Recent research developments indicate that the static conception of
the pancreas in diabetes can no longer be upheld. The evidence
points te = continuous struggle between antagonistic factors of which
the anterior pituitary factor or factors may prove t° be the most
important. Insulin counteracts the Jiabetes-producing factors. HoOW
it achieves this we do not know. It would gppear possible that diabetes
can arise in one Of two yayg : either the islets of Iangerhans ar
incapable ©f producing am amount of insulin to meet the requirements
of the diabetic organism, o= the islets are able to produce sufficient
insulin but some other mechanism interferes with its action. Either
mechanism gay prove to Pe the correct one or even they may both
exist and account for the different clinical types of diabetes. It remains,
however, for the physician to make the best use of insulin as far as
its activity is understood at pregent. This requires the close observation
and supervision of each individual patient. Each diabetic is a law
unto himself. It is agreed that for therapy to be regarded == completely
successful, the patient Should be allowed to lead a perfectly normal
life both from a working and social point of view. If we do not make
the diabetic a completely normal and useful member of the community
our therapy is not an absolute success. For this reason we advocate

that the diabetic should be freed as far as possible from the restrictions
that have encompassed him in the paSt.

We wish to express out thanks to Dr R. W. Brookfield, M.D., Ph.D., F.R.C.P"

D.P.H., Honorary Physician, Royal Southern Hogpital, Liverpool, for encouraging
us to publish this paper and for his criticism.
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