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THE STORY OF INSULIN.

PROFESSOR BANTING'S CAMERON LECTURE.
IN the Cameron Prize Lecture, delivered at the University
of Edinburgh on October 30th, Dr. F. G. Banting of
Toronto gave a most interesting account of the history of
the resear-ch that culmiinated in tlle discovery of insulin.

Professor Banting said that lhe conceived the original
idea on October 30th, 1920, after reading an article by
Moses Baron which appeared in Surgery, Gyntecology and
Obstetrics, and in which the author-pointed out the analogy
betweeln the degenerative changes which follow the experi-
nmental ligation of the pancreatic duct and the blockage
of the duct by gall-stones. Later in the night, under the
influence of ideas evoked by this article, he made the
following entry in his notebook: " Ligate pancreatic ducts
of dogs. Wait six to eight weeks for degeneration.
Remove the residue and extract." The next step was the
application to Professor J. J. R. Macleod for permission to
try these experiments iln his laboratory, and for facilities
for doing blood and urine sugar estimations.
Work began- in May, 1921, and Dr. C. H. Best, who was

then a medical studen-t, acted as assistant in the chemical
work. The first attempts to 4igature the pancreatic duct
were partial failures, hecause the ligatures cut through
the duct and the dogs had to be operated on a second time,
but by July 27th degeneration of the pancreas was pro-
duced, and a saline ext-ract of the degenerated pancreas
was injected into a depancreatized dog,. The bloo(d sugar
figure, fell from 0.20 to 0.11 in two hours, and the clinical
condition of the dog showed miiarked improvement.- Another
depancreatized dog was kept in good condition for eight
days by the administration of extract from five degenierated
pancr-eases. This, however, exhausted the available supplyof " isletii," as the extrlact was then termed, and the dog
rapidly became moribund. The idea was then conceived of
exhausting the p3ancieas of a dog by continued injection
of secretin, and then extracting the exhausted pancreas.
This experiment was carried out, and the extract restored
the moribund dog to a fairlv normial condition. Impoitantcontriibutory eviden-ce was -thus obtained in favour of the
maini theory that the active principle was an extract of the
island cells fr-ee from the prodticts of the acinous cells.
The next task was to fincd an easier means of obtainingsuclh extracts. The pancreas of foetal calves appeared to

be a likely source, since these contained abundant islet
tissue. It seemed reasonable to conclude that, since diges-tion is not called into play uuntil after the birth of the
aniimal, there would not be powerful digestive ferments
present in the foetus. Experiment showed thAat extracts of
foetal pancreas lowered the blood sugar of depancreatized
dogs, anid thlus a clheap and plentiful source of isletin was
discovered. It was also found that the active principlecould be extracted fromii thei foetal glanid with acetone and
alcohol, and that it was Inot destroved by chloroform or
ether. Alcoholic extracts of the pancreases of adult
cattle werle next madc, andl with various extracts a
dog was kept alive for seventy da s after removal of its
pancreas.
On January Iltlh, 1922, the first patients were treated

with )aincieatic extract in the Toront-o General HospitalFollowing the injections there was a typical lowering ofbloed sugar and a slight decrease of the sugar in the urine.But on account of the higlh percentage of protein in the
extracts a sterile abscess developed at the point of injec-tion. These results were, how-ever, sufficiently encouragingto induce Professor J. J. R. Macleod to turn a large pro-portion of his laboratory staff to work on the problemsor the physiological activity of the pancreatic extract.
Dr. J. B. Collip developed a method of fractional precipita-
tion by alcohol, and produced a less toxic and more active
extract. Finally, Dr. Best took up the problems of pro-
ductionand refinement, and he is still in charge of the

production of insulin in the Connaught Laborator ies at
the University of Toronto.

Insulin was not the first name used among the group of
workers. As early as August, 1921, the word " isletin "'
occurred in the notebooks. Professor Macleod insisted that
the internal secretion of the pancreas should be called
" insulin." Later it was found that Schafer of Edinburgh
had suggested this name about 1910.
With a group of workers attacking various problems

under Professor Macleod's directions, rapid progress was
made. Quite early an attempt was made to find a test-
tube reaction for determining the poteiicy of insulin, but
none was fo-und. It therefore became necessary to develop
a biological method of standardization. In the early work
Collip had found that a normal rabbit give'n a certain
dose of insulin developed in faur hours a complex of syn.-
ptoms characterized by intermittent convulsions anid coma.
The rabbit rapidly recovered when given injections of
glucose, and could be used again for another test. It was
therefore decided to use the rabbit in making a biological
assay. The unit of insulin was defined as the amount
required to reduce the blood sugar of a normal rabbit
weighing 2.5 kg. to 0.045 in four hours. To ensure a uni-
form unit of strength in the various countries the PuLblic
Health Committee of the League of Nations changed the
definition as follows: The unit of insuMan is one-third of
the amount of material required to lower the blood sugar
of a 2 kilogram rabbit which has fasted twenty-four hours,
from the normal level (0.118 per cent.) to 0.045 per cent.
over a period of five hours.
In May, 1922, in association with Dr. Joe Gilchrist, a

clinic was established in connexion with the Soldiers' Civil
Re-establishmnent at Chlristie Street Hospital. A few
months later clinics were established at the Toronto
General Hospital and the Hospital for Sick Children. A
number of private patients also presented themselves for
treatment. The clinical value of insulin was now fully
established, and the chief problem was to suri mount the
many and varied difficuilties met with wheii large-scale
production was attempted.
These clinical resuLlts were the outcome of years of

patient, quiet effort of numerous worlkers in manv fields
of science. Insulin was but the final stage. It was known
from the work of von Mering and Minkowski that diabetes
was definitely associated with the pancreas; that if the
pancreas was removed from a dog it became diabetic. It
was also known from the work of Ssobolew that animals
did not becomie diabetic when the acinous tissue had
degenerated. The weight of evidence pointed to the exist-
enice of an internal secretion of the islet cells. A vast
amount of scientific knoowledge had accumulated on the
subject of carbohydrate metabolism. Estimations of sugar
in small quantities of blood and urine could be accurately
made. Keton-e bodies could be accurately estimated.
Dietetic treatment for diabetes was highly developed. The
world still owes a great deal to the diabetic patient for
the development of dietetic knowledge which can now be
applied to other diseases. The Toronto group of workers
considered themselves fortunate ini being able to add some-
thing of practical iniportancee to the long series of previous
investigations into carbohydrate metabolism.
The lecturer concluded with the following advice to the

four or five hundred nmedical students who had listened to
his story: The question may arise in the mind of someone
present, what may I do? Do not enter uponi researlci
unless you caninot help it. Ask yourself thie wlhy of every
statement that is made and think out your owni aniswer.
If, through your thouglhtful work, you get a wortllwhile
idea it will get you. The force of the conviction will
compel you to forsake all anid seek the relief of vour mind
in research work. You can prepare yourself for work.
The paintings of the great .masters, the compositions of
great muisicians, the sermons of great preachers, the
policies of great statesmeni, and the campaigns of great
generals do not spring full bI,om from barren rock. Your
traininlg here is but a preliminary step in preparation for
your life work. Mackenzie practised thirty years befor e
he wrote his book on the heart. Training is required. As
Osler says, " Live in a day-tight compartment, doing each

t THE -3BItTzsE;
MEDICAL JOURNAL.

I

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.3540.852 on 10 N
ovem

ber 1928. D
ow

nloaded from
 

http://www.bmj.com/


N~ov. t0, !9281 LIGHT AND HEAT IN MEDICINE. Tim BTarrrs 853NOV 11, rg2]j IMEICAL JOUIRNAL 85

day's work well." If you are a true student you will be
more dissatisfied with yourself when you graduate than
you are now. It is not within the power of the properly
constructed human mind to .be satisfied. Progress would
cease if this were the case. The greatest joy in life is to
accomplish. It is the getting, not the having. It is the
giving, niot the keeping.

I am a firm believer in the theory that you cani do or
be anything that you wish in this world, within reason, if
you are prepared to make the sacrifices, think and work
hard enough, and long enough.

"There is no chance, no destiny, no fate
Can circumvent,- can hinder or control
The firm resolve of a determined soul.
Gifts count as nothing. Will alone is great.
All things give way before it.soon or late."

CONFERENCE ON "LIGHT AND HEAT IN
MlEDIClNE."

A CONFERENCE on " light and heat in medicine, surgery, and
public health " was held in the buildings of the University of
London at South Kensington from October 29th to November 1st.
It took the form of twice-daily sessions, at each of which a
couple of papers on some application of the subject were read,
and, when time permitted, discussed.
A few Continental visitors attended, and added to the value

of the programme. Dr. FRANZ NAGELSCHMIDT of Berlin gave
two demonstrations. The first was a new method of diathermy
application in' which the electrode consisted of a thick layer
of rubber, so that the patient was not in contact with metal,
and the danger of burning was practically eliminated. An
advantage of the method was that treatment could be pro-
longed over a considerable period. The other demonstration
was a method of applying external heat to the body by what'
he called " foam treatment." By adding a saponine solution
to water of any desired temperature he was able to produce
an air foam consisting of fine bubbles, and at a temperature
depending upon that of the water from which it emanated.
This foam, he said, was of value in nasal irrigation, and also
in treating vaginal discharge.
Dr. W. FLASKIAMP, chief assistant to Professor Wintz at the

gynaecological clinic at Erlangen, discussed the use of light and
lieat in gynaecological practice. In most cases of vaginal disease
this therapy had proved of great value, though only in com-
bination with the conservative remedies. It had not proved
satisfactory in uterine inflammation due to growth, but, com-
bined with careful massage, it had achieved success in cases
of enlarged or congested uterus resulting from certain misplace-
ments. Light and heat had also proved efficacious in the
treatment of amenorrhoea and dysmenorrhoea, though only
wvhen there wvas general as well as local treatment and constant
medical supervision.
Another foreign 'visitor, Dr. A. J. CEMACE of Vienna, dis-

cussed the- uses of ultra-violet radiation in oto-rhino-larvngology.
As long ago as 1919 he had shown that-middle-ear tuberculosis'
could definitely be influenced by light. Later he had developed
a method of local irradiation of laryngeal tuberculosis from
a quartz lamp. He now used quartz lamp irradiation exclusively
where plhototherapeutic treatment was indicated. Laryngeal
tub'erculosis was by far the most 'important of the processes
accessible to light treatment, and he found that the -desired
reaction was most simply and rapidly produced by direct quartz
lamp irradiation of the larynx.
A candid and philosophic survey of actinotherapy in certain

skin affections was given by Dr. W. J. O'DONOVAN. He said
that one of the striking things-in the historv of light treatment
had been the widespread recommendation of its use in eczema,
in startling contrast to the scanty references to that disease in
standard dermatological textbooks. The exphanation of this,
and possibly of similar circumstances, was that men who had
taken-up light therapy, though probably up to date in physics
and in one or two' branches of medicine, may not have acquired
a precise dermatological nomenclature when they jeft medical
schools before the great war. Cures of acne rosacea by means
of ultra-violet radiation had been reported, but such cases were
recognized by the dermatologists to be most intractable. Very
little reference to alopecia areata could be found in major
texatbooks on skin diseases; here, again, the value of local light
therapy was much stressed. Apart from those cured by sug-
gestion therapy, there would remain a large number suffering

from alopecia areata who would need ultra-violet therapy to
the whole body because of its tonic effect, rather than as a
substitute for rubefacient liniment to a bald and otherwise
healthy area of the scalp.
Mr. F. TALBOT spoke on actinotherapy in dental caries,

arguing that the determining factor in the arrest of caries
was something additional to vitamin, and that there was
evidence that this factor was produced by the action of ultra-
violet radiation on the skin. He had been impressed by the
improved appearance of the teeth in some children who had
been regularly exposed to a carbon arc lamp in a convalescent
home.

Sir HENRY GAUJVAIN exhibited a most entertaining cinemato-
graph film, illustrating not cnly the general routine at the
Sir William Treloar Home at Alton and Hayling Island, but
also the technique pursued in the artificial light department,
the preparation of the patient for local treatment, and so forth;
but he insisted that light was only part of the treatment of
surgical tuberculosis. With regard to particular methods, lhe
expressed himself a great believer in the value of the plain
carbon arc.
The treatment of chronic pulmonary tuberculosis by light was

broached by Dr. M. WEINBREN of Mount Vernon Hospital. He
said that good results were claimed for lght in every other
manifestation of tuberculosis, but in pulmonary it was said
to be contraindicated. Numerous authorities, however-though
few in England-had reported excellent results in the pulmonary
condition. Amongst the thousands of cases of surgical tuber-
culosis already treated there must be many with quiescent
pulmonary lesions. and if these had become active under light
treatment it wvould surely have been noted. He agreed as to
the unwisdom of applying light treatment where tTere was a
marked toxaemia, but this would contraindicate ultra-violet
radiation in any condition. He exhibited a table showing the
results of treatment on a number of patients with chronic disease
by means of gradually increasing exposures to a 30-ampere
carbon arc. Of the group of in-patients treated, 25 had been
sputum-positive; 9 of these became sputum-negative, and there
was a gain in weight in all but a few. The out-patients were
of a very poor and unfortunate class, but 3 out of 14 who were
sputum-positive became sputnm-negative, and a-number put cnl
weight, wvhile not one of the 24 who were sputum-negative at the
beginning became sputum-positive under treatment.
Other speakers were Dr. KERR RUSSELL and Dr. C. B.

HEALD, who both spoke on the development of apparatus, the
one for actinotherapy and the other for electrotherapy, and
there wer-e a number of papers on photo-sensitization and on the
biochemical aspects of the subject. The exhibition, which was
opened by Sir JOHN SNELL, with Dr. F. E. FREMANTLE, M.P..
in the chair, illustrated the great variety of lamp models and
outfits now on tche market. and included some interesting demon-
strations, such as the detection of ringworm infection by filtered
ultra-violet rays, an apparatus for the irradiation of milk to
promote its vitamin D content, the influence of a quartz
mercury vapour lamp on plants, and the organization of the
Bermondsey municipal " solarium."

v--DANGEROUS DRUGS ACTS.
THE Home Secretary, in a circular issued on November 2nd.
gives notice that, under the Rules Publication Act, 1893, lie
proposes, after the expiration of forty days, to make Regula-
tions under Section 7 of the Dangerous Drugs Act, 1920 (10 and
11 Geo. 5; cap. 46), controlling the manufacture, sale, possession,
and distribution of the drugs to Nwhich Part III of that Act
applies.
The principal objects of the Regulations are: (1) To con-

solidate into one code the provisions of the seven separate
sets of Regulations at present in force. (2) To apply the pro-
visions of the existing Regulations to the drugs and preparations
which have recently been brought under Part III of the Act
of 1920-namely, extract and tincture of Indian hemp, dihydro-
oxycodeinone, dihydrocodeinone, and preparations containing
them, and preparations containing less than 1/10 per cent.
of diacetylmorphine.

Provision is also made for the constitution of a tribunal
(similar to that which has already been constituted for medical
practitioners in accordance with the recommendations of the
Departmental Committee on morphine and heroin addiction)
to which the Secretary of State may refer any case where there
is reason to think that a dentist may *be contravening the
provisions of the Reguilations with respect to the supply,
administration, or prescribing of dangerous drugs.
Draft copies of these Regulations may be obtained oni

application to the Under Secretary of State, Home Office,
Whitehall, London, S.W.1.
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