
A JOURNEY THROUGH
THE HISTORY OF DIABETES

THE DISCOVERY 
OF

1921-2021
INSULIN

ON THE CENTENARY OF THE 
DISCOVERY OF INSULIN

THE KNOWN HISTORY 
STARTS HERE!



EBERS 
PAPYRUS
(1550 BC)

The recommended treatment lasted for four days and included a liquid
layer of bones, wheat, grass and earth. 

Ebers papyrus dates from around
1550 BC and is the oldest known
document referring to a disease
that resembles diabetes. This
papyrus was found in a tomb in
Thebes, Egypt, in 1862 by
Egyptologist George Ebers,
becoming known by the name of
its discoverer. 

ARATEUS OF 
CAPADOCIA 
(2nd century AD)

Arateus of Capadocia used for
the first time the term diabetes,
originating from a Greek word,
meaning "to pass through", "to
cross". It defines the complete
clinical picture as we know it
today.

SUSRUTA & 
CHARUKA
(5th-6th century AD)

The association of polyuria and
sweet urine was first described in
the Sanskrit literature between
the 5th and 6th century by two
notable Indian physicists, Susruta
and Charuka.

The urine of patients was
described, for the first time, as
tasting of honey. 

There were two types of
diabetes. One affected middle-
aged people and the other thin
people. The latter usually evolved
quickly towards death.



AVICENNA
(960-1037)

Avicenna wrote a vast medical
encyclopedia. He provided a detailed
account of diabetes in his writings,
mentioning two complications of the
disease, gangrene and the collapse of
sexual function.

He recommended treatment with lupine
(still used today) and other seeds - a
mixture that has a mild hypoglycaemic
action.

PARACELSUS
(1493-1541)

However, he claimed that this
substance was a salt and that
diabetes was due to the deposit
of this salt in the kidneys causing
thirst and polyuria.

Paracelsus was a Swiss physicist
who reported the existence of an
abnormal substance that
remained as a residue after
evaporation in the urine of
people living with diabetes.

THOMAS WILLIS 
(1621-1675)

The sweet taste of urine is mentioned
again in the writings of Thomas Willis in
the 17th century. Willis made several
observations about diabetes that are
still current. He found a cluster of ants
near the basin in which a patient he was
visiting had recently urinated. Intrigued,
he tasted the urine, found it tested
sweet and reported the finding to the
British Academy of Sciences.

From that time on, it became
mandatory to test urine as part of the
clinical examination and some doctors
began to be accompanied by tasters.



MATTHEW 
DOBSON
(1735-1784)

He demonstrated that in the
blood, as well as in the urine of
these people, there was a
substance with a sweet taste.

Matthew Dobson, a physician,
philosopher and physiologist
from Liverpool, treated nine
people living with diabetes and
published the results of his
experiments in 1776.

He proved that this substance
was sugar and concluded that it
already existed in the blood
before it formed in the kidneys.

This was the first demonstration that diabetes is a systemic disease and not
a kidney disease.

JOHN ROLLO
(1809)

In England, John Rollo achieved
some therapeutic successes by
treating people living with
diabetes with low-carbohydrate
diets and  appetite-moderating
products.

Rollo became known as the first, or certainly one of the first, to prescribe
diets for people living with diabetes.

CLAUDE 
BERNARD 
(1813 – 1879)

Claude Bernard, a French
physiologist, was the author of
numerous discoveries that
contributed to the understanding
of diabetes in his time, such as the
observation that the sugar that
appears in the urine was stored in
the liver in the form of glycogen.
This showed that the central
nervous system is involved in the
regulation of blood glucose.

He conducted numerous experiments. However, he did not manage to
attribute endocrine functions to the pancreas.



PAUL 
LANGERHANS 
(1847 – 1888)

Paul Langerhans first described a
cluster of cells and isolated them
from the rest of the exocrine and
ductal tissue. However, he did not
establish the relationship of these
cells with diabetes. Only in 1893 did
Edouard Laguesse (1861-1927)
suggest that this group of cells he
called Islets of Langerhans
constituted the endocrine tissue of
the pancreas. 

In 1909, Jean de Meyer, a Belgian doctor called the hormone that lowered
glucose - Insulin (from the Latin insula, island), whose existence until that
point was just a hypothesis.

MINKOWSKY   &   VON MERING
(1858–1931) (1849–1908)

The hypoglycaemic properties
of the pancreas were clearly
demonstrated by Oskar
Minkowsky and Josef Von
Mering. They demonstrated
that when removing a dog's
pancreas, they reproduced
diabetes. 

They established a direct
relationship between the
pancreas and diabetes and
tried to isolate the active
ingredient as a basis for their
treatment.

APOLLINAIRE 
BOUCHARDAT
(1809-1886)

While in Paris, a city then besieged by
the Germans, Apollinaire Bouchardat,
noticed that food rationing led to the
disappearance of glycosuria in some
people living with diabetes and that
physical exercise also appeared to
have a positive effect.

He advanced the idea of reducing food intake for people living with
diabetes.

https://www.ncbi.nlm.nih.gov/books/NBK245/


THE BEGINNING OF THE

20th CENTURY
AND THE DISCOVERY 

OF INSULIN

EUGÈNE GLEY 
(1857–1930)

Eugène Gley was a French physiologist
and endocrinologist.

In 1905, he sent a document to the
Secretariat of the Society of Biology
(Paris) dated February 20 and titled
"Sur la Sécrétion Interne du Pancréas et
Son Utilisation Thérapeutique".

In this article, Gley described the results of his trials begun in 1890 as
"extracts of degenerated pancreas" obtained by occluding the excretory
ducts of the gland.

Intravenous injections of these extracts reduced the urinary excretion of
pancreatectomized dogs, improving their clinical condition.



GEORG LUDWIG ZUELZER 
(1870-1949)

In 1907, Zuelzer produced
extracts of equine, bovine and
pig pancreas.

“First to produce, successfully,
from the pancreas a preparation
that eliminates sugar excretion in a
shorter or longer period by IV
administration”.

Forschbach J. Dtsch. Med. Wschr.
1909; 35: 2053-2055.

Georg Ludwig Zuelzer was a
German physician.

Zuelzer administered the
extract to animals with
experimental diabetes and to
people with diabetes. He
observed a considerable
decrease in glycosuria in the
treated cases, although with
frequent occurences of side
effects (fever, sweating,
vomiting, stomatitis, muscular
hypertonia).

The table shows a more than 30% reduction in daily glucose excretion in a
pancreatectomized dog after administration of a single 1gm intravenous dose
of pancreatic extract.

CASE 3
(June 1907)

Disappearance of glucosuria and ketonuria
in a six-year-old child with severe diabetes.



NICOLAE 
PAULESCU 
(1869-1931)

Nicolae Paulescu was a Romanian
scientist who claimed to have been
the first person to discover insulin,
which he called pancreine.

When F. Banting and J.J. R. Macleod
were awarded the Nobel Prize for
Physiology and Medicine for creating
usable insulin in 1922, Paulescu wrote
to the Nobel Prize committee claiming
that he had discovered and used
insulin first.

In 1916, after studying the
pancreatectomy in dogs, Paulescu
concluded that the injection of
aqueous solution of pancreatic
extract allowed an improvement in
experimentally induced diabetes.

However, the First World War,
blocked Paulescu's studies, which he
was only able to resume in 1920 with
new experiments whose results were
published in 1921 in the journal
“Archives Internationales de
Physiologie.”

During an experiment, Paulescu
removed a dog's pancreas without
ligating the excretory ducts. He then
emulsified the pancreatic tissue and
injected it into the jugular vein of the
pancreatectomized dog. Through
this process, the Romanian physician
demonstrated that the extract from
the pancreas contained some
substances capable of acting with an
anti-diabetic effect.

His claims were rejected, but thanks to a British professor called Ian
Murray, the significance of Paulescu’s achievements are now recognised
in the history of insulin.

https://www.diabetes.co.uk/pioneers/frederick-banting.html
https://www.diabetes.co.uk/pioneers/jjr-macleod.html
https://www.diabetes.co.uk/about-insulin.html
https://www.diabetes.co.uk/insulin/history-of-insulin.html


FREDERICK 
GRANT 
BANTING
(1891-1941)

In 1920 Frederick Grant Banting was a surgeon in a floundering practice
in London, Ontario, Canada.

PROF. JOHN 
JAMES 
RICKARD 
MACLEOD 
(1876-1935)

&

As a demonstrator in the local medical school, Banting was preparing a
lecture about the function of the pancreas on October 30, 1920. He
stopped at the medical school library, where he picked up the latest issue
of Surgery, Gynecology and Obstetrics, and read an article titled “The
Relation of the Islets of Langerhans to Diabetes, with Special Reference to
Cases of Pancreatic Lithiasis.”

While thinking about pancreatic secretions after reading the article,
Banting jotted down an idea for a preliminary experiment to further
investigate the relationship between pancreatic secretions and diabetes.
On November 7, following the advice of a colleague, Banting brought his
idea to the attention of John James Rickard Macleod, a Scottish
physiologist and expert in carbohydrate metabolism at the University of
Toronto.

Macleod decided to give him lab space, an assistant (Best), and some
laboratory dogs for two months at the end of the academic year.

Banting’s idea on October 30 involved the
ligation of the pancreatic ducts of a dog and
the extraction and isolation of whatever
secretions were produced after the atrophy of
the acini cells.

After an early summer with many setbacks and
failures, in early August, the team reported that
they had managed to keep a decompensated
diabetic dog alive with injections of an extract
made from pancreas prepared in saline
solution, according to Macleod's instructions.

Amazingly, this extract dramatically lowered
the blood sugar levels of experimental diabetic
dogs.



JAMES 
COLLIP
(1892-1965)

In late 1921, Macleod invited James
Bertram Collip, a biochemist from
the Department of Physiology at the
University of Toronto, to assist
Banting and Best in purifying their
extract.

As the experimental pace
accelerated, Banting and Best
needed large amounts of their
extract, and Collip began to work on
purifying the extract for clinical trials
in humans.

BANTING 
& BEST
with the dog Majoire

Dogs were used as
experimental subjects.

On December 30, 1921,
Macleod, Banting and Best
presented their findings at the
American Physiological
Society conference at Yale
University.

Banting, out of nervousness and inexperience, gave a poor presentation
and the audience reacted critically to the findings presented. Macleod, as
chair of the session, stepped into the discussion in an attempt to prevent
negative comments towards Banting.

After this fiasco, Banting became increasingly convinced that Macleod
wanted to steal his and Best's credits, and the relationship between the
two began to deteriorate.



At the same time, as Banting grew
increasingly bitter towards
Macleod, he set Best against
Collip in the race to purify the
extract.

In early January, Collip visited
Banting and Best's laboratory to
inform the two that he had
discovered a method to produce
a pure extract, and that he was
going to share it with Macleod
only.

It was Best's quick intervention that
stopped Banting from attacking Collip.
Fortunately for the future of insulin, a
deal made a few days later allowed
them to continue working together.

LEONARD 
THOMPSON
The first person to be 
successfully treated 
with insulin

On January 11, 1922, at Toronto
General Hospital (TGH), Leonard
Thompson, a 14-year-old person
living with diabetes, was given a
pancreatic extract made by Banting
and Best that incorporated some of
Collip’s improvements. The extract
failed to produce significant results
and was discontinued.

Toward the end of January, Collip had discovered a method to produce an
extract whose purity far exceeded that of previous attempts. 

After the subcutaneous administration of 7.5 cc of the extract into each
buttock, a slight decrease of the heavy glycosuria and a 25% decrease in
the blood sugar were observed together with an “aseptical abscess “ at one
of the injected sites.

Leonard is considered the first patient to be successfully treated with
insulin.



Leonard, now recovered, injected an average of 85 units of insulin daily
but never managed to have optimal blood glucose levels.

In 1932, he was admitted again at TGH in a diabetic coma and acute
bilateral bronchopneumonia. He died on April 20, 1935, at the age of 27. A
blood culture post-mortem grew Staphylococcus aureus.

Record of Leonard Thompson's first
admission to the TGH at age 13,
December 1921.

(Heritage University of Toronto)

On May 3, 1922, Macleod,
representing the group at a meeting
of the Association of American
Physicians, announced to the
international medical community
that he had discovered "insulin" -
the antidiabetic agent.

(Banting FG, Best CH,
Collip JB, Campbell
WR, and AA Fletcher.
Pancreatic extracts in
the treatment of
Diabetes Mellitus.

The Canadian Medical
Association Journal
1922;2:141 146)



Communication of the
discovery of insulin by Macleod,
on behalf of the UT Research
Group, presented to the
Association of American
Physicians.

(Washington, D.C., 3thMay,
1922)

Canadian Patent 234336

(University of Toronto)

During the first months of 1922, the method
of concentration of insulin by adsorption on
benzoic acid developed at Connaught
Laboratories (University of Toronto),
provided insulin to patients with satisfactory
results. However, this method involved
tedious filtration steps that limited its
ultimate utility.



The University of Toronto 
creates an Insulin Committee 
to handle negotiations with 

Eli Lilly

Large scale Insulin Production (1922): HARLEY W. RHODEHAMEL and
GEORGE B. WALDEN (Lilly Archives)

In November 1922, Danish
biomedical scientist and
Nobel laureate August
Krogh arrived in Toronto. 

The purpose of his visit was
twofold. First, he wanted to
investigate the claims of
discovery with an eye to
awarding the Nobel Prize.
But there was also a personal
consideration — Krogh’s wife
lived with diabetes and he
wanted to bring the
technology back to
Denmark. He and Dr. H. C.
Hagedorn successfully did
so, and established the
Nordisk Insulin Company.

Prof. August Krogh and Prof. Goran
Liljestrard (Executive Secretary of the Nobel
Committee since 1918) were close friends; the
relationship between the two grew stronger
after Liljestrand's stay in Copenhagen for
academic reasons.

On January 20, 1923, Krogh wrote a letter to
Goran Liljestrand with the following comment:
"As you understand from my discourse, it is
my opinion that the discovery of insulin is of
extraordinary, both theoretical and practical,
importance and it will hardly surprise you that
I intend to submit a nomination that the Nobel
Prize be awarded to Dr. Banting and Professor
Macleod ."

On May 30, 1922, the University of Toronto and Eli Lilly reached an
agreement for the large scale production of insulin. The Eli Lilly team, led
by George B. Walden, Harley W. Rhodehamel, immediately began its work.



1923
NOBEL PRIZE 

IN PHYSIOLOGY AND MEDICINE

On October 25, 1923, the Nobel Prize
was awarded to Banting and Macleod. 

The joint prize made a bad situation
exponentially worse. Banting was livid
that he had to share the glory of a
Nobel Prize with his rival, Macleod. His
first instinct was to reject the prize
altogether, but instead, he announced
that he had chosen to share his prize
money with Best. 

Macleod, perhaps in reaction to
Banting's gesture, also announced that
he had decided to share his prize with
Collip.

FREDERICK 
GRANT 
BANTING
(1891-1941)

PROF. JOHN 
JAMES 
RICKARD 
MACLEOD 
(1876-1935)

By late 1923, insulin had been in commercial production for a year at Eli 
Lilly and Company laboratories in Indianapolis.

People with diabetes who received insulin injections recovered from 
coma, and realised they had been given another chance at life.



FIRST COMMERCIAL 
INSULIN PUMP

FIRST ORAL 
MEDICATIONS 
FOR TYPE 2 
DIABETES
(1955)

FIRST BLOOD 
GLUCOSE METER 
(1971)

(1979)

FIRST 
INSULIN PEN
(1985)

 OF INNOVATION 
IN DIABETES CARE

FIRST CONTINUOUS GLUCOSE 
MONITORING SYSTEM
(1999)

100 YEARS



FIRST CLOSED- 
LOOP INSULIN 
DELIVERY 
SYSTEM 
(2016)

FIRST ISLET CELL 
TRANSPLANTATIONS 
(2000)

(2005)

INTRODUCTION OF 
GLP-1 RECEPTOR 
AGONISTS FOR 
TYPE 2 DIABETES

INTRODUCTION OF 
DPP-4 AND SGLT2 
INHIBITORS FOR 
TYPE 2 DIABETES
(2006-2013)

https://pubmed.ncbi.nlm.nih.gov/33068776/
https://pubmed.ncbi.nlm.nih.gov/33068776/


2021-2023

...Today, people living with 
diabetes continue to face 
challenges in accessing 
diabetes medicines, supplies, 
technologies, care and 
education.

BE PART OF THE CHANGE.

HELP US SHAPE THE NEXT 
100 YEARS OF INSULIN!



IDF EUROPE VISION 
AND MISSION
Our vision is to improve the lives of people with
diabetes and our mission, in Europe, is to unite the
voice of people with diabetes and to engage all
stakeholders in creating a person-centred diabetes
ecosystem.

IDF Europe is the European chapter of the
International Diabetes Federation (IDF). We
are an umbrella organisation representing 70
national diabetes organisations in 44
countries across Europe. We are a diverse
and inclusive multicultural network of national
diabetes associations, representing both
people living with diabetes and healthcare
professionals.

IDF EUROPE PRIORITY 
OBJECTIVES

Improving access to care and quality of life for people living
with diabetes

Increasing the voice of people with diabetes on all levels

Reducing diabetes incidence and preventing complications

Timeline on the discovery of insulin courtesy of APDP - Diabete Portugal
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Turning the tide requires
concerted and coordinated
EU leadership, an ambitious
Diabetes Plan and Mission,
with an implementation
roadmap, leveraging EU
initiatives, and working in
close collaboration with
Member States and other
stakeholders.

EU POLICY 
ACTION LACKS 
THE REQUIRED 
LEADERSHIP

Leveraging and 
complementing 

existing EU 
initiatives

Stronger & 
strategic EU 
leadership

Ambitious 
Diabetes Plan 

& Mission

Member States & 
other stakeholders

Clear and fully 
coordinated 

milestones, targets 
& responsibilities

Support Implementation

Why we have to act on 
DIABETES now

LIFELONG DISEASE WITH NO CURE

ROOT CAUSE OF MANY OTHER NCDs

MORE MIGHT BE TO COME

1/3
of PwD are undiagnosed of PwD do not achieve optimal blood 

glucose targets

1/2up to

COVID-19 increases 
the risk of developing 
diabetes

Diabetes during pregnancy may 
program the unborn child to be 
more susceptible to diabetes

of PwD develop
CVDs1/3 80%
of PwD develop
diabetic retinopathy1/3

Diabetes/+ hypertension cause

of end-stage renal disease 

of diabetes costs result 
from diabetes-related 
complications

€78
bn 3/4

DIABETES:

2012 2022 2030
1st EP 
Resolution 
on diabetes

SDGs 
Agenda
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Number of people living with 
diabetes (PwD)

NOBODY IS IMMUNE TO DIABETES
It affects babies, children and adults across all socio-economic groups and
geographies, and the situation is getting worse.

DIABETES CARE IS A 
MARKER OF THE 
FUTURE RESILIENCE 
OF NATIONAL 
HEALTH SYSTEMS
Effective diabetes prevention and
management touch on all
aspects of national health
systems. They keep PwD and
others away from the healthcare
system, lower costs, improve
resource utilisation and
contribute to digitalisation,
thereby shoring up resilience. 

The diabetes community is united in its support of the motion for a new Diabetes Resolution

To learn 
more, visit 

our website


