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Research is messy. Even great scientists make mistakes. For every giant step forward, there are
small steps backward and many, many steps sideways. Such was the case with insulin. This
book tells how the sausage was made. Its author, Dr. Robert Misbin, was at the Food and Drug
Administration (FDA) from 1995 through 2010 and observed the successful shift from human
insulin to synthetic analogs, as well as the flop of Pfizer’s injection-free, inhaled insulin. His
reviews of the long-acting insulin analogs, Lantus and Levemir, are still on the FDA website, as
are his reviews of Actos, Avandia, metformin, glucagon, and other diabetes drugs.The scientific
groundwork for the discovery of insulin had been laid down over previous decades; not so for the
ethical questions. How should patients be chosen for experimentation and how should they be
treated? Who had the rights to financial benefit from the new knowledge? The evolution of
answers to these questions is a part of the story told by Dr. Misbin.He describes an episode of
scientific fraud where an investigator at Yale made up data about insulin action. But, according to
Dr. Misbin, sloppiness is more prevalent than fraud. Fraudulent investigators attempt to deceive
others. More common are overconfident investigators who deceive themselves. In addition to
accounts of fraud and blunders, the book is filled with little-known facts and curious anecdotes.
Here are three examples: Arthur Sackler started his research career experimenting with insulin
shock therapy in patients with mental illness before sowing the seeds of the opioid crisis that we
know today; metformin is widely used to treat and even prevent type 2 diabetes, but its approval
in 1995 was strongly opposed by Public Citizen, the consumer advocacy group founded by
Ralph Nader; a major drug company mistakenly reported to the FDA a case of vaginal itch in a
male patient who had received its new insulin product.The scientists who discovered insulin sold
the patent to the University of Toronto for one dollar in 1922. But genius and altruism were not
enough to meet the demands of a world of desperate parents whose children were dying from
diabetes. The discipline of industry was required; so was investment. The American company, Eli
Lilly, pioneered the distribution of insulin. Lilly was soon joined by the Danish companies that are
now Novo Nordisk. Genetic engineering permitted synthetic human insulin to replace insulin
extracted from animal pancreas and, later, led to the insulin analogs that are popular today, but
expensive. Lilly and Novo Nordisk continue to market human insulin in addition to insulin
analogs. The third supplier in the USA is Sanofi. By not marketing an inexpensive brand of
human insulin, Sanofi has “skimmed the cream off the insulin market,” according to Dr. Misbin.
Recombinant human insulin can be purchased at Walmart without a prescription. Insulin analogs
cost ten times more than human insulin, creating a financial hardship for many patients. From Dr.
Misbin’s perspective, the analogs have advantages over human insulin, but nothing near the
difference between life and death. Patients reported to have died after rationing their insulin were
most likely the victims of misinformation.The turning point in Dr. Misbin’s career came in August
1998 with his letter to The Washington Post about unethical drug trials. In the case of
rosiglitazone (Avandia), he documented that patients had signed erroneous consent forms.



Through the work of New York Attorney General Eliot Spitzer, it later became clear that this was
part of a pattern of malfeasance by drug giant GlaxoSmithKline. After a death in the NIH-
sponsored diabetes prevention trial, Dr. Misbin complained to the patient’s Senator, John
Ashcroft, that the FDA was not heeding advice about the danger of Pfizer’s diabetes drug,
Rezulin. Public outcry over threats of retaliation against Dr. Misbin caused the FDA to ask Pfizer
to withdraw Rezulin.



INSULINHistory from an FDA InsiderRobert I. Misbin, MDI dedicate this book to my family, who
have had to put up with me all these many years, especially when I was struggling to find my way
in the laboratory.I am very grateful to my good friend, Dr.Carolyn Eldred, who counciled me to
tell “how the sausage was made”, and for reading and rereading the many drafts of this book. I
thank my friend and opera buddy, Jean Arnold, for encouraging me to move ahead and for
wading through the chemistry en route to the more interesting sections. Finally, I commend this
project to my friend and colleague, Dr. Saul Malozowski. I met Saul in 1994 when I interviewed
for the job at FDA. His kindness and generosity have supported me through difficult times.Robert
I Misbin MDAugust 6, 2020bobmisbin@comcast.netTable of ContentsPrefaceLandmarks in the
History of InsulinInsulin and DiabetesThe Discovery of InsulinInsulin the MoleculeInsulin the
HormoneInsulin the DrugInsulin as a WeaponInsulinomas and Reactive HypoglycemiaInsulin
Shock for SchizophreniaDrugs that Stimulate Insulin Secretion (Part 1)Drugs that Modify Insulin
ActionDrugs that Stimulate Insulin Secretion (Part 2)Amylin and GlucagonInsulin
FailuresINDEXPrefaceAlmost ten million people take insulin daily in the United States alone.
Without insulin, many of them would die within a few weeks. All would suffer severe health
consequences. An even larger number take other drugs that promote insulin secretion or lessen
insulin resistance. Few events in world history have had such an unequivocal benefit to mankind
as the discovery of insulin. In addition to saving millions of lives from diabetes, insulin has served
as a standard for scientific breakthroughs. Research on insulin has led to three Nobel Prizes,
two in medicine and one in chemistry. Insulin was the first biologically active protein to have its
structure determined and the first protein to be synthesized in the laboratory. Advances in gene
technology led to the use of microorganisms (bacteria or yeast) to synthesize human insulin,
thus eliminating the need for animal-sourced insulin and the problems related to it. Insulin was
the first drug to be made by that process. My purpose in writing this book is to relate insulin’s
history.The use of insulin, as well as many other life-saving drugs, has become so commonplace
that it is easy to take for granted the advances in scientific knowledge that continue to make
such breakthroughs possible. Especially today, when knowledge is often viewed with suspicion,
insulin is a story that needs to be told and retold lest people fall victim to what too often passes
for science. The Washington Post reported on February 26, 2019 that a child with type 1
diabetes died because an herbalist had advised his parents to stop insulin and treat him with
lavender oil. Junk science would not exist were it not for the apparent miracles of genuine
science. But we must also remember that even great scientists are fallible. Research is messy.
For every giant step forward, there have been small steps backward and many, many steps
sideways. In this book, I attempt to relate “how the sausage is made.”
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as the discovery of insulin. In addition to saving millions of lives from diabetes, insulin has served
as a standard for scientific breakthroughs. Research on insulin has led to three Nobel Prizes,
two in medicine and one in chemistry. Insulin was the first biologically active protein to have its
structure determined and the first protein to be synthesized in the laboratory. Advances in gene
technology led to the use of microorganisms (bacteria or yeast) to synthesize human insulin,
thus eliminating the need for animal-sourced insulin and the problems related to it. Insulin was
the first drug to be made by that process. My purpose in writing this book is to relate insulin’s
history.The use of insulin, as well as many other life-saving drugs, has become so commonplace
that it is easy to take for granted the advances in scientific knowledge that continue to make
such breakthroughs possible. Especially today, when knowledge is often viewed with suspicion,
insulin is a story that needs to be told and retold lest people fall victim to what too often passes
for science. The Washington Post reported on February 26, 2019 that a child with type 1
diabetes died because an herbalist had advised his parents to stop insulin and treat him with
lavender oil. Junk science would not exist were it not for the apparent miracles of genuine
science. But we must also remember that even great scientists are fallible. Research is messy.
For every giant step forward, there have been small steps backward and many, many steps
sideways. In this book, I attempt to relate “how the sausage is made.”I was a twenty-five-year-old
intern at Boston University Hospital when insulin’s fiftieth birthday was celebrated in 1972. I was
already on the path to make insulin my career. I remember that the first time I treated a patient
with insulin was when I was a medical student at Johns Hopkins School of Medicine in 1969. I
injected a dose to a teenager with diabetic ketoacidosis. I was thrilled to follow his blood tests for
the next few hours and watch the acidosis clear. With the enthusiasm of a child on Christmas
morning, I told this story to my faculty advisor, Professor Paul Talalay, who was then the Director
of the Department of Pharmacology and Experimental Therapeutics at Johns Hopkins. He said,
“I have something to show you.” Professor Talalay took me to the History of Medicine Library at
Johns Hopkins, which still had the original crystals of insulin that his predecessor as



Pharmacology chair, Professor John Jacob Abel, had made in 1925. Until that time, it had not
been recognized that biological activities were actually substances that could be isolated in the
laboratory like any other chemical.Unrecognized by me at the time, I witnessed an historic event
in the spring of 1970 when Johns Hopkins diabetologist, Dr. Thaddeus Prout, gave a
presentation in Hurd Hall and announced the findings of the University Group Diabetes Program
(UGDP). That began the controversy, still with us today, about whether treating high blood
glucose with drugs prevents heart attacks in patients with type 2 diabetes.In 1976, I joined the
faculty of the University of Florida where I had an academic career that combined teaching,
patient care, and research. My laboratory work related to mechanisms of insulin action and
insulin degradation. I witnessed the introduction of human insulin, which was synthesized in
bacteria by genetic engineering, and the results of the Diabetes Control and Complications Trial
(DCCT), which finally established that control of high blood glucose reduced the risk of eye and
kidney disease which are common in patients with type 1 diabetes.In 1995, I joined the staff at
the U.S. Food and Drug Administration (FDA) where I observed a large part of the history of
insulin firsthand. Those events included approval of the first insulin analog, lispro (Humalog), in
1997, and the rise and fall of Pfizer’s inhaled insulin (Exubera) from 2005 through 2007. In the
intervening years, there were approvals of the long-acting insulin analogs, glargine (Lantus) and
detemir (Levemir). My reviews of those products are still on the FDA website.I was an active
participant, more than just an observer, in the story of the insulin sensitizing drugs. My complaint
to members of Congress in March 2000 was largely responsible for convincing FDA
management to ask Pfizer (previously Parke Davis Division of Warner Lambert) to withdraw the
insulin sensitizing drug troglitazone (Rezulin) after dozens of cases of liver failure had been
reported.Insulin has been a traveling companion on most of my life’s journey. The chronicles in
this book are the snapshots that I took along the way. For pictures of events before my time, I am
indebted to the work of historian, Michael Bliss, whose 1982 book, The Discovery of Insulin,
gives day-by-day accounts of the research in Toronto in 1921 to 1923 that led to the use of
insulin as we know it today.Chapter OneLandmarks in the History of InsulinInsulin will soon be
100 years old. The exact date we should celebrate is open to debate. On December 11, 1921 a
group of scientists in Toronto gave a crude preparation of what we now call “insulin” to a dog that
they had made diabetic by surgically removing its pancreas three days earlier. Emboldened by
success, they tried a similar treatment on Leonard Thompson, a fourteen-year-old boy dying
from diabetes. This tiem, the extract came from pancreas they had obtained at a
slaughterhouse. The material was so crude that he suffered a bad reaction. Success was
achieved twelve days later on January 23, 1922 when a more purified preparation was used.
Leonard Thompson went on to recover and lived many more years.Two members of the Toronto
group, J.J.R. Macleod and Frederick Banting, were awarded the Nobel Prize in 1923. That is
when the controversy began about who really discovered insulin and when. The first example of
the use of what we now call insulin probably occurred in 1906 when the German physician,
George Zuelzer, administered a pancreatic extract to a patient dying of diabetic coma. The



patient appeared to recover but died after the supply of the extract had been exhausted. Zuelzer
pressed on but World War 1 got in the way. A similar situation was faced by the Romanian
physiologist, Nicolas Paulescu, who had first normalized the blood sugar of a diabetic dog in
1916 but did not publish his results until after the war. His publication in 1922 predated that of
the Toronto team but his results got little credit. To what extent antisemitism played a role in
excluding Paulescu has been debated by subsequent generations especially in Romania. An
equally great controversy resulted from exclusion of two other scientists who had been part of
the Toronto team. Enraged that his assistant, Charlie Best, had been left out, Banting insisted on
giving half of his share of the prize money to Best. Not to be outdone, Macleod shared his half of
the award money with the chemist, James Collip.
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indebted to the work of historian, Michael Bliss, whose 1982 book, The Discovery of Insulin,
gives day-by-day accounts of the research in Toronto in 1921 to 1923 that led to the use of
insulin as we know it today.Chapter OneLandmarks in the History of InsulinInsulin will soon be
100 years old. The exact date we should celebrate is open to debate. On December 11, 1921 a
group of scientists in Toronto gave a crude preparation of what we now call “insulin” to a dog that
they had made diabetic by surgically removing its pancreas three days earlier. Emboldened by
success, they tried a similar treatment on Leonard Thompson, a fourteen-year-old boy dying
from diabetes. This tiem, the extract came from pancreas they had obtained at a
slaughterhouse. The material was so crude that he suffered a bad reaction. Success was
achieved twelve days later on January 23, 1922 when a more purified preparation was used.
Leonard Thompson went on to recover and lived many more years.Two members of the Toronto
group, J.J.R. Macleod and Frederick Banting, were awarded the Nobel Prize in 1923. That is
when the controversy began about who really discovered insulin and when. The first example of
the use of what we now call insulin probably occurred in 1906 when the German physician,
George Zuelzer, administered a pancreatic extract to a patient dying of diabetic coma. The
patient appeared to recover but died after the supply of the extract had been exhausted. Zuelzer
pressed on but World War 1 got in the way. A similar situation was faced by the Romanian
physiologist, Nicolas Paulescu, who had first normalized the blood sugar of a diabetic dog in
1916 but did not publish his results until after the war. His publication in 1922 predated that of
the Toronto team but his results got little credit. To what extent antisemitism played a role in
excluding Paulescu has been debated by subsequent generations especially in Romania. An
equally great controversy resulted from exclusion of two other scientists who had been part of
the Toronto team. Enraged that his assistant, Charlie Best, had been left out, Banting insisted on
giving half of his share of the prize money to Best. Not to be outdone, Macleod shared his half of
the award money with the chemist, James Collip.With any biography of a 100-year-old being,
there is good and bad, success and failure, detours that led to great discoveries, and detours
that led nowhere. Such is the case with insulin. After leaving Toronto in 1923, the chemist,
James Collip, returned to Edmonton where he became convinced that he would be able to
isolate insulin from plants. He called this plant hormone “glucokine.” Professor Macleod did not
share his enthusiasm and identified serious flaws in Collip’s methodology. Collip accepted
Macleod’s criticism and abandoned the idea of plant insulin. Collip went on to isolate other real
and important hormones. His misadventure with plant insulin is an important lesson. Self-
delusion is an easy trap, even for a great scientist like James Collip. But it is important also to
keep an open mind. Reports of other insulin-like substances in human blood in the 1960s were
met with skepticism, even ridicule. Thanks to the persistence of Prof. Rudi Froesch at Zurich
University, one of these insulin-like substances has been found to be somatomedin C, the factor
that causes children to grow. An impurity found in the early preparations of insulin offset the
action of insulin and raised levels of blood sugar rather than lowering them. This impurity was
later characterized as the hormone glucagon, which is now used as an antidote for insulin



overdose.Millions of patients with diabetes, many of them children, have led productive lives
when they would otherwise have wasted away and died. But there are several well-documented
and many more suspected examples of patients who died from overdoses of insulin. A dark
chapter in the history of insulin was its use as “shock therapy” for various forms of mental illness.
Arthur Sackler, who later developed opioids with Purdue Pharma, was an advocate.
Mathematician, John Nash, whose life was shown in the movie, A Beautiful Mind, was a victim.
Insulin has also been used as a murder weapon and a method of suicide.The original
preparation of insulin came from the pancreas of hogs or cattle obtained at slaughterhouses.
These animal insulins, being foreign to humans, caused immunological reactions in patients with
production of anti-insulin antibodies. This problem has largely been overcome with the use of
human insulin manufactured in bacteria or yeast using recombinant DNA technology. But the
discovery of anti-insulin antibodies in the 1960s was turned into a method of measuring insulin
and later to a generalized method of measuring hormones and drugs. That work led to the ability
to measure blood insulin levels in various clinical conditions. Although many patients were found
to have low insulin levels, many more patients with diabetes were found to have levels of insulin
that were higher than normal, a state which we now call insulin resistance. This led to the
distinction between type 1 diabetes, which is caused by insulin deficiency, and type 2 diabetes,
which has a large component of insulin resistance. Drugs have been developed that treat type 2
diabetes by decreasing insulin resistance. Other drugs treat type 2 diabetes by promoting insulin
secretion.Like any protein, insulin is broken down if ingested orally and must, therefore, be given
by injection. Early attempts to give insulin by mouth or by rectum were unsuccessful. Progress
has been made in developing better insulin products. Human insulin has replaced animal-
sourced insulin. Modifications of the insulin molecule led to short- and long-acting analogs.
Patients are now more able to adjust their insulin injections to their meal schedules. Some
patients receive insulin by continuous infusion from catheters that fit under the skin. The insulin
is pumped by devices that are small enough to be worn like articles of clothing. Advances in
insulin delivery systems came to a head in 2005 with approval of an insulin product that was
administered by inhalation and therefore did not require injection at all. However, Pfizer, the
world’s largest pharmaceutical company, soon discovered that patients had moved beyond their
aversion to injections. Pfizer’s inhaled insulin, Exubera, was approved in 2005 but withdrawn in
2007 because of poor sales.Eli Lilly and Company pioneered the distribution of insulin in 1923
and scored a big win with its short-acting insulin analog, lispro (Humalog), in 1997. But its
attempt to market a long-acting version, peglispro insulin, came to a failure in 2018. Progress by
advances in modifications of the insulin molecule has run its course. As we move into insulin’s
second century, advances will likely come from wedding an insulin delivery system to a glucose
sensor device, the so-called “artificial pancreas.” Transplantation of islets or cultured beta cells
also holds promise, as does the development of monoclonal antibodies to prevent destruction of
insulin-producing cells.Highlights in the History of Insulin1889: Oskar Minkowski and Joseph
von Mering demonstrate that removal of the pancreas causes diabetes.1906: George Zuelzer



administers pancreatic extract to a patient in diabetic coma.1921: Frederick Banting begins work
in Toronto on the extraction of insulin from the pancreases of dogs.1922: A team in Toronto
treats its first diabetic patient with pancreatic extract.1923: The Nobel Prize is awarded to the
Toronto team in 1923.1925: John Jacob Abel obtains crystals of insulin following extensive
purification of pancreatic extract.1952: William Stadie demonstrates the binding of radiolabeled
insulin to cells. This led to the development of the insulin receptor field by Jesse Roth, C.R.
Kahn, and others in the 1970s.1955: Frederick Sanger determines the amino acid sequence of
insulin. He was awarded the Nobel Prize for this work in 1959.1960: Solomon Berson and
Rosalyn Yalow develop a new methodology for measuring insulin (and many other substances)
using a radioactive tracer technology. Dr.Yalow was awarded the Nobel Prize in 1977, five years
after the death of Dr. Berson.1965: Donald Steiner discovers proinsulin, the synthetic precursor
of insulin.1969: Nobel laureate, Dorothy Hodgkin, reports the three-dimensional structure of
insulin crystals.1978: The synthesis of recombinant human insulin by microorganisms leads to
widespread use of synthetic human insulin which is free of animal impurities.1980: It is
discovered that insulin-like growth factors mediate the action of growth hormone.1997: Eli Lilly
begins marketing Humalog, the first synthetic insulin analog.2005: Pfizer begins marketing
Exubera, an inhaled insulin that does not require injection.Chapter TwoInsulin and Diabetes2A
BackgroundDiabetes has been known since antiquity but we now recognize two major forms of
it. Type 1 diabetes is an autoimmune destruction of the insulin secreting cells of the pancreas
resulting in absolute insulin deficiency. Patients with type 1 diabetes die without insulin
replacement. Type 2 diabetes is caused by inadequate insulin production in the face of
resistance to the action of insulin in target tissues. Genetic and environmental factors, especially
obesity, play major roles in the development of type 2 diabetes. There are many classes of drugs
that are used to treat type 2 diabetes and, ultimately, patients with type 2 diabetes may also be
treated with insulin.Diabetes predisposes patients to serious medical complications especially
involving the kidneys, heart, nerves, and blood vessels. Diabetes is a major cause of blindness,
kidney failure, and premature death. As of 2015, an estimated 415 million people, 8.3 percent of
the adult population, had diabetes worldwide with type 2 making up about 90 percent of the
cases. Diabetes more than doubles a person's risk of early death. From 2012 to 2015,
approximately 1.5 to 5 million deaths each year resulted from diabetes.2B Diagnosis and
ClassificationOver the years, several different criteria were proposed in order to diagnose
diabetes. In some places, a diagnosis of diabetes was based on the level of blood glucose in the
fasting state. In other places, a glucose tolerance testing was performed in which patients
ingested 75 grams of glucose with measurement of blood glucose from one to five hours
afterwards. That test was thought to bring out diabetes that was not evident during fasting. The
lack of uniformity at major medical centers across the country created confusion that
undermined patient confidence. A standard joke in the 1980s was, “If you are diagnosed with
diabetes in Boston, the fastest way to cure it is to move to Dallas.”In 1996, the American
Diabetes Association formed an expert committee to update the classification of diabetes. I was



fortunate to have been able to participate in that process as professional development for my
position at the FDA. I had joined the FDA in Rockville, Maryland in May 1995. That was an
opportune time because concepts of the diagnosis, classification, and treatment of diabetes
were in the process of going through a major revision. Physicians at the FDA were allowed to
spend up to 20 percent of their time in professional development. Some continued to treat
patients pro bono at clinics around the DC area. I volunteered to work at the American Diabetes
Association (ADA). The main office of the ADA was not too far away in Alexandria, Virginia. The
chief scientific officer of the ADA, Richard Kahn, asked me to serve as secretary for the
committee that had been charged with updating and standardizing the classification of diabetes.
My task was to gather literature and help write the text. (1)From the beginning, there was
disagreement among the experts over whether type 1 and type 2 diabetes were different forms
of the same disease or if they were different diseases in and of themselves. Some committee
members wanted to eliminate the word “diabetes” entirely and replace it with “hyperglycemia.”
That debate went on for hours and recurred in one form or another at every meeting. I soon grew
tired of it. It did not seem to serve my “professional development.” If I wanted to spend more time
in a pointless banter, I would have to leave my FDA office in Rockville. Finally, to bring matters to
a head, Dr. Kahn announced that he was locking the doors and no one could leave until a
consensus was reached.Everyone recognized that the cause and natural history of type 1
diabetes were distinct and very different from type 2 diabetes. There were also rare forms of
diabetes that were not easy to classify. Everyone also recognized that there was a strong need
to maintain continuity and avoid confusion in the public mind that could potentially lead to
fragmentation of research efforts and funding. Indeed, a second organization, the Juvenile
Diabetes Foundation, later called the Juvenile Diabetes Research Foundation, and now known
as JDRF, had already been formed specifically to foster research in type 1 diabetes alone.Being
the secretary of the committee, I did not have a vote but I favored the view that the term
“diabetes” should be replaced with “hyperglycemia” (high blood sugar). That would be
analogous to “hypertension” (high blood pressure) and “hypercholesterolemia” (high
cholesterol). All three of these “hyper” conditions are treated to prevent long term complications.
Routine measurements of blood pressure and cholesterol are relatively recent. Diabetes has
been known to exist for over 2,000 years. Like ants sticking to sugary urine, the word “diabetes”
has stuck around as well. Even today, a classification that will work in every case is elusive.
Consider the following introduction from the most recent statement on the diagnosis and
classification of diabetes by the American Diabetes Association (2):Type 1 diabetes and type 2
diabetes are heterogeneous diseases in which clinical presentation and disease progression
may vary considerably. Classification is important for determining therapy, but some individuals
cannot be clearly classified as having type 1 or type 2 diabetes at the time of diagnosis. The
traditional paradigms of type 2 diabetes occurring only in adults and type 1 diabetes only in
children are no longer accurate, as both diseases occur in both age groups.There was
consensus among the members of the committee that the diagnosis of diabetes could be made



by fasting plasma glucose consistently above 126 mg/dl (7.0 mM in units used outside the USA).
That is the level at which there is a clear increase of risk for the development of vascular
complications of diabetes, especially diabetic retinopathy. An elevated level of glycosylated
hemoglobin (HbA1c) was not included in the original but has subsequently been added. As is
discussed in detail below, it is generally accepted that a level of glycosylated hemoglobin above
6.5 precent increases the risk of the complications of diabetes. Diabetes can also be diagnosed
by glucose tolerance testing but that is rarely done. The pitfalls and limitation of the various
criteria for diagnosing diabetes are discussed in the most recent update by the American
Diabetes Association.2C Diabetes from Antiquity to the Twentieth CenturyDiabetes was one of
the first diseases ever described. The ancients identified the condition of elephant size honey
urine whose sweetness would attract insects. One of the earliest references is in the , the
Egyptian manuscript from about 1500 , which refers to "too great emptying of the urine" with the
recommendation to fight this condition by drinking liquids. The term "diabetes," meaning "to
pass through" in Greek, was probably first used in 230 BC by . Over 200 years later, the great
Greek physician, Galen, referred to diabetes as "diarrhea of the urine." Detailed references to
diabetes can found in the writings of from the second or early third century AD. The word
"diabetes" is first recorded in English in a medical text written about 1425. In his description of
the “pissing evil” in 1694, added "mellitus" to the word "diabetes" when he noticed that the urine
had a sweet taste. The “mell” in mellitus comes from the Latin word meaning "honey." Willis was
a neurologist and anatomist but not a linguist, as is apparent from his combining a description
with a Latin root (mellitus) to a word whose origin is Greek (diabetes). He is primarily known for
the description of the blood vessels at the base of the brain which is what we now call “the circle
of Willis.”In 1797, the British surgeon, John Rollo, differentiated diabetes mellitus from , a
completely different condition associated with frequent passing of dilute urine that did not
contain sugar. Rollo recommended that patients with diabetes mellitus restrict their intake of
“vegetable matter,” what today we would call “carbohydrate,” and follow a diet rich in meat and
fat. That dietary regimen was the only treatment for diabetes mellitus until insulin became
available in the 1920s.2D Types of Diabetes Mellitus2D1 Type 1 Diabetes



Peter Burroughs, “Informative and Compelling Read. INSULIN History from an FDA Insider
Misbin, RobertA compelling read for both the casual reader and scientist alike. Misbin
illuminates the discovery of Insulin and follows it from its early days in the lab to current day.
Along the way the reader gets a peek inside both laboratory experiments and the FDA drug
approval process. His writing also paints a picture of the people behind the experiments and
discoveries. It steps backward and forward in time drawing the reader into the very real drama of
developing, not only this life saving treatment for diabetes, but also the roadblocks, miss-steps,
public safety concerns, battles, victories and defeats along the way. Misbin’s text is informative
and insightful and offers points of entry for both the casual reader and the scientist or medical
professional. His detailed discussion of specific aspects of drug discovery and approval are as
interesting as the human drama revealed through biographical and anecdotal storytelling about
the major players including himself. This is a highly recommended read!FIVE STARS”

choral man, “Interesting comprehensive history from one who was there. Diabetes is a common
malady in today's world, and its diagnosis used to be a death sentence before the development
of insulin products. This book is a fascinating review of the insulin's history, written with both the
layperson and professional in mind. Dr. Robert Misbin worked for the FDA for 15 years,
specializing in the study and approval of new insulin products. In this book, Misbin gives an
overview of the early development of insulin by historical figures, but also gives much more
recent developments of new products put before the FDA. The fascination comes in through
personal anecdotes about the politics of medical research and occasional missteps as
witnessed by an insider. When Misbin was at the FDA, he was considered something of a rabble
rouser, pointing out flaws in research procedures and conclusions from drug corporations, even
as the FDA had a tendency to give the green light in order to promote the economics of "Big
Pharma." It should not be surprising that there are conflicts of interest in branches of
government, though perhaps it is more disconcerting that such issues exist within the agency
that oversees the safety and effectiveness of our various drugs. Misbin does resort to some
technical jargon on occasion, but overall the book is understandable from a layman's
perspective, and the interesting anecdotes make this anything but a dry read. Recommended for
medical professionals and anyone just interested in the politics and development of one of the
most important life-saving family of drugs.”

Cathy A. Vohs, “Compelling 100-year history of the development of insulin. Dr. Misbin’s book on
the history of Insulin is written for the educated person who wants to become enlightened on the
fascinating story of insulin’s discovery, development, and refinement as a therapeutic for people
with diabetes. More importantly, with 34 million Americans, (approximately 1 in 10) with diabetes
and another 84 million with prediabetes, Dr. Misbin’s book is a must read for anyone who has



diabetes or prediabetes, or who knows someone with either of those two health conditions.Dr.
Misbin’s detailed study provides a plethora of diverse information that should satisfy a wide
range of readers. Embedded within the historical discussion are descriptions of dozens of very
colorful characters that could be part of a well-written and, often times, amusing novel. The
reader will find detailed information on the historical development of research methods, drug
trials, the role of the FDA in drug approval, and the business of pharmaceuticals. Dr. Misbin
does not glamorize or demonize the scientific, medical, government (FDA), or drug development
fields, but rather presents the very human story describing the history of insulin as it unfolded
during the past 100 years.”

Carolyn Eldred, “A must-read tale of a journey through medical science. In an interview with
Allan Gurganus in the New York Times Book Review on January 10, 2021, the acclaimed author
was asked whether his reading tastes had changed over time. He replied, "I read more
nonfiction now, especially about the history of medicine." For Mr. Gurganus and others with
similar interests, I wholeheartedly recommend this book. Dr. Misbin brings to bear decades of
experience as an endocrinologist. After a brief stint in the pharmaceutical industry, he moved on
to academic medicine, and concluded his career as a regulator with the FDA. His interest in
diabetes and insulin was sparked in his medical school days and became a major theme of his
professional life. The book is of interest at many different levels. Science largely proceeds in a
linear fashion, with occasional detours along the way. Scientists may go down what turn out to
be blind alleys and surprise findings may suggest new directions. Science also takes place in
the real world within the overall zeitgeist of the time and place. The scientific endeavor is not
immune to political agendas, conflicts of interest, ethical questions, financial considerations,
professional jealousies, personality foibles, biases, and (rarely) dishonesty. With authority and
sometimes wit, Dr. Misbin is the participant-observer who weaves a fascinating history of the
science surrounding insulin and diabetes.”

W. Moore, “Highly recommended.. Superb history, from a professional insider with the courage
to confront corporate greed and investigative incompetence.  I really learned a lot.”

The book by Robert Misbin has a rating of  5 out of 4.8. 7 people have provided feedback.
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