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General Points 

Introduction:

A hormone: (from Greek Oρμή - "impetus") "Hormone" comes from the Greek word hormao, is a chemical released by a cell in one part of the body, that sends out messages that affect cells in other parts of the organism. Only a small amount of hormone is required to alter cell metabolism. It is essentially a chemical messenger that transports a signal from one cell to another. All multi cellular organisms produce hormones; plant hormones are also called phyto-hormones. Hormones in animals are often transported in the blood. Cells respond to a hormone when they express a specific receptor for that hormone. The hormone binds to the receptor protein, resulting in the activation of a signal transduction mechanism that ultimately leads to cell type-specific responses.

Endocrine hormone molecules are secreted (released) directly into the bloodstream, while exocrine hormones (or ecto-hormones) are secreted directly into a duct, and from the duct they either flow into the bloodstream or they flow from cell to cell by diffusion in a process known as paracrine signalling.

Hormones as a signal:

Hormonal signalling involves the following:

1. Biosynthesis of a particular hormone in a particular tissue. 

2. Storage and secretion of the hormone. 

3. Transport of the hormone to the target cell(s). 

4. Recognition of the hormone by an associated cell membrane or intracellular receptor protein. 

5. Relay and amplification of the received hormonal signal via a signal transduction process: This then leads to a cellular response. The reaction of the target cells may then be recognized by the original hormone-producing cells, leading to a down-regulation in hormone production. This is an example of a homeostatic negative feedback loop. 

6. Degradation of the hormone. 

Hormone cells are typically of a specialized cell type, residing within a particular endocrine gland, such as thyroid gland, ovaries, and testes. Hormones exit their cell of origin via exo-ketosis or another means of membrane transport.

The hierarchical model is an oversimplification of the hormonal signalling process.

Cellular recipients of a particular hormonal signal may be one of several cell types that reside within a number of different tissues, as is the case for insulin, which triggers a diverse range of systemic physiological affects.

Different tissue types may also respond differently to the same hormonal signal. Because of this, hormonal signalling is elaborate and hard to dissect.

Interactions with receptors:

Most hormones initiate a cellular response by initially combining with either a specific intracellular or cell membrane associated receptor protein. A cell may have several different receptors that recognize the same hormone and activate different signal transduction pathways, or alternatively different hormones and their receptors may invoke the same biochemical pathway.

For many hormones, including most protein hormones, the receptor is membrane associated and embedded in the plasma membrane at the surface of the cell. The interaction of hormone and receptor typically triggers a cascade of secondary effects within the cytoplasm of the cell, often involving phosphorylation or de phosphorylation of various other cytoplasmic proteins.

changes in ion channel permeability, or increased concentrations of intracellular molecules that may act as secondary messengers (e.g. cyclic AMP).

Some protein hormones also interact with intracellular receptors located in the cytoplasm or nucleus by an intra crine mechanism.

For hormones such as steroid or thyroid hormones, their receptors are located intra cellularly within the cytoplasm of their target cell. To bind their receptors these hormones must cross the cell membrane. The combined hormone-receptor complex then moves across the nuclear membrane into the nucleus of the cell, where it binds to specific DNA sequences, effectively amplifying or suppressing the action of certain genes, and affecting protein synthesis.

However, it has been shown that not all steroid receptors are located intra cellularly, some are plasma membrane associated. 

An important consideration, dictating the level at which cellular signal transduction pathways are activated in response to a hormonal signal is the effective concentration of hormone-receptor complexes that are formed.

Hormone-receptor complex concentrations are effectively determined by three factors:

1. The number of hormone molecules available for complex formation 

2. The number of receptor molecules available for complex formation and 

3. The binding affinity between hormone and receptor. 

The number of hormone molecules available for complex formation is usually the key factor in determining the level at which signal transduction pathways are activated. The number of hormone molecules available being determined by the concentration of circulating hormone, which is in turn influenced by the level and rate at which they are secreted by biosynthetic cells. The number of receptors at the cell surface of the receiving cell can also be varied as can the affinity between the hormone and its receptor.

Physiology of hormones:


Most cells are capable of producing one or more molecules, which act as signalling molecules to other cells, altering their growth, function, or metabolism.

The classical hormones produced by cells in the endocrine glands mentioned so far in this article are cellular products, specialized to serve as regulators at the overall organism level. However they may also exert their effects solely within the tissue in which they are produced and originally released.

The rate of hormone biosynthesis and secretion is often regulated by a homeostatic negative feedback control mechanism. Such a mechanism depends on factors that influence the metabolism and excretion of hormones.

Thus, higher hormone concentration alone cannot trigger the negative feedback mechanism. Negative feedback must be triggered by overproduction of an "effect" of the hormone.

Hormone secretion can be stimulated and inhibited by:

· Other hormones (stimulating- or releasing-hormones). 

· Plasma concentrations of ions or nutrients, as well as binding globulins. 

· Neurons and mental activity. 

· Environmental changes, e.g., of light or temperature. 

One special group of hormones is the tropic hormones that stimulate the hormone production of other endocrine glands. For example, thyroid-stimulating hormone (TSH) causes growth and increased activity of another endocrine gland, the thyroid, which increases output of thyroid hormones.

A recently-identified class of hormones is that of the "hunger hormones" - ghrelin, orexin and PYY 3-36 - and "satiety hormones" - e.g., leptin, obestatin, nesfatin-1.

To release active hormones quickly into the circulation, hormone biosynthetic cells may produce and store biologically inactive hormones in the form of pre- or pro-hormones. These can then be quickly converted into their active hormone form in response to a particular stimulus.

Effects of hormone:

Hormones have the following effects on the body:

· Stimulation or inhibition of growth. 

· mood swings 

· Induction or suppression of apoptosis (programmed cell death). 

· Activation or inhibition of the immune system. 

· Regulation of metabolism. 

· Preparation of the body for mating, fighting, fleeing, and other activity. 

· Preparation of the body for a new phase of life, such as puberty, parenting, and menopause. 

· Control of the reproductive cycle. 

· Hunger cravings. 

A hormone may also regulate the production and release of other hormones. Hormone signals control the internal environment of the body through homeostasis.
Chemical classes of hormones:

Vertebrate hormones fall into three chemical classes:

· Amine-derived hormones are derivatives of the amino acids tyrosine and tryptophan. Examples are catecholamine and thyroxin. 

· Peptide hormones consist of chains of amino acids. Examples of small peptide hormones are TRH and vasopressin. Peptides composed of scores or hundreds of amino acids are referred to as proteins. Examples of protein hormones include insulin and growth hormone. More complex protein hormones bear carbohydrate side chains and are called glycoprotein hormones. Luteinizing hormone, follicle-stimulating hormone and thyroid-stimulating hormone are glycoprotein hormones. 

· Lipid and phospholipids-derived hormones derive from lipids such as linoleic acid and arachidonic acid and phospholipids. The main classes are the steroid hormones that derive from cholesterol and the eicosanoids. Examples of steroid hormones are testosterone and cortisol. Sterol hormones such as calcitriol are a homologous system. The adrenal cortex and the gonads are primary sources of steroid hormones. Examples of eicosanoids are the widely studied prostaglandins.

Pharmacology:

Many hormones and their analogues are used as medication. The most commonly prescribed hormones are estrogens and progestagens (as methods of hormonal contraception and as HRT), thyroxin (as levo-thyroxine, for hypothyroidism) and steroids (for autoimmune diseases and several respiratory disorders).

Insulin is used by many diabetics. Local preparations for use in otolaryngology often contain pharmacologic equivalents of adrenaline, while steroid and vitamin D creams are used extensively in dermatological practice.

A "pharmacologic dose" of a hormone is a medical usage referring to an amount of a hormone far greater than naturally occurs in a healthy body. The effects of pharmacologic doses of hormones may be different from responses to naturally-occurring amounts and may be therapeutically useful. An example is the ability of pharmacologic doses of glucocorticoid to suppress inflammation.

Important human hormones
	Endocrine system: hormones (Peptide hormones · Steroid hormones)

	
	

	Endocrine
glands
	Hypothalamic-
pituitary
Hypothalamus
GnRH · TRH · Dopamine · CRH · GHRH/Somatostatin  · Melanin concentrating hormone
Posterior pituitary
Vasopressin · Oxytocin
Anterior pituitary
α (FSH FSHB, LH LHB, TSH TSHB, CGA) · Prolactin · POMC (CLIP, ACTH, MSH, Endorphins, Lipotropin) · GH
Adrenal axis
Adrenal cortex: aldosterone · cortisol · DHEA
Adrenal medulla: epinephrine · nor-epinephrine
Thyroid axis
Thyroid: thyroid hormone (T3 and T4) · calcitonin
Parathyroid: PTH
Gonadal axis
Testis: testosterone · AMH · inhibin
Ovary: estradiol · progesterone · activin and inhibin · relaxin (pregnancy)

Placenta: hCG · HPL · estrogen · progesterone
Other end.
glands

Pancreas: glucagon · insulin · somatostatin
Pineal gland: melatonin
Thymus: Thymosin · Thymopoietin · Thymulin


	
	

	Non-end.
glands
	digestive system: Stomach: gastrin · ghrelin · Duodenum: CCK · GIP · secretin · motilin · VIP · Ileum: entero-glucagon · Liver/other: Insulin-like growth factor (IGF-1, IGF-2)

Adipose tissue: leptin · adiponectin · resistin
Skeleton: Osteocalcin
Kidney: JGA (rennin) · peritubular cells (EPO) · calcitriol · prostaglandin
Heart: Natriuretic peptide (ANP, BNP)

	
	

	


100 Years of Hormones 

During a Croonian Lecture at the Royal College of Physicians in London on the Chemical Control of the Functions of the Body. He defined hormones in terms of chemical messengers produced recurrently to answer the physiological needs of the organism and carried from the organ where they are produced to the organ which they affect by means of the bloodstream. He and his close colleague William Bayliss had a few years previously identified one of the first of these chemical messengers, secretin, during their experiments on digestion.

Hormones Through History

Centenary Exhibition at the Royal College of Physicians, 20th June to 27th Nov 2005

	
1656



	1654
	Wharton, Thomas (1614-1673)

Adenographia: sive, glandularum totius corporis descriptio.

Londini: impens. Authoris, 1656
	The first thorough account of the glands of the human body, classified as excretory, reductive, and nutrient. He described and named the thyroid.

	1775
	De Bordeu, Theophile (1722-1776)

Recherches sur les maladies chroniques. VI. Analyse médicinale du sang.

Paris, 1775
	De Bordeu first conceived the idea of internal secretion, that every organ, tissue, and cell discharges into the blood products which influence other parts of the body.

	1855
	Bernard, Claude (1813-1878)

Sur le mécanisme de la formation du sucre dans le foie.

C.R.Acad.Sci. (Paris), 1855
	Claude Bernard invented the term ‘internal secretion’, showing that the body can both break down and build up, complex chemical substances.

	1889
	Brown-Sequard, Charles Edouard (1817-1894)

Arch. Physiol. Norm. path., 1889, 5ser., 1, 651-8
	Brown-Sequard self-experimented with injections of testicular extract

When the male hormone was obtained in more pure state in 1929, many of Brown-Sequard’s claims made from self experimentation in 1889, were vindicated.

	1895
	Oliver, George (1841-1915)

On the therapeutic employment of the suprarenal glands.

BMJ 1895, vol. 2, 653-5.

Schafer EA (1850-1935)

Internal secretion.

Lancet 1895, vol. 2, 321-4
	Adrenaline was the first hormone to be isolated.

Suprarenin (adrenaline) and pituitrin (vasopressin) were described by George Oliver and Edward Schafer.

	1901
	Takamine, Jokichi (1854-1922).

The blood-pressure-raising principle of the suprarenal glands.

Therap Gaz 1901, 17, 221-4
	Isolation of adrenaline in crystalline form from the adrenal medulla.

	1902
	Pavlov, Ivan Petrovitch (1849-1936)

The work of the digestive glands:

Trans by W.H. Thompson.

London, 1902
	Pavlov developed a theory of nerve regulation of salivary and alimentary glands. He included the regulation of the pancreas in his theory.

	1902
	Bayliss, WM & Starling, EH.

On the causation of the so-called ‘peripheral reflex secretion’ of the pancreas.

Proc Roy Soc 1902, 69, 352-3
	Ernest Starling and William Bayliss isolated secretin, the first substance to be called a hormone.

	1904
	Bayliss, Sir William Maddock (1860-1924) & Starling, Ernest Henry (1866-1927)

The chemical regulation of the secretory process.

Proc. Roy. Soc. B., 1904, 73, 310-22
	Bayliss and Starling developed the theory of hormonal control of internal secretion.

	1905
	Starling, Ernest Henry (1866-1927)

The Croonian Lectures

Lancet 1905, 2, 339-41, 423-5, 501-3, 579-83
	Starling constructed a general scheme of the ‘hormones’ as he named the internal secretions. This is the first appearance of the word, which was suggested by (Sir) William Bate Hardy.

	1910


	Biedl, Artur (1869-1933)

Innere Sekretion.

Berlin: Urban & Schwarzenburg, 1910
	Biedl showed that the adrenal cortex is essential for life. His classic work shows the rapid development of the knowledge of endocrinology.



	1915


	Cannon, Walter Bradford (1871-1945)

Bodily changes in pain, hunger, fear and rage.

New York: Appleton, 1915


	Cannon showed the close connection between the endocrine glands and the emotions.



	1915


	Kendall, Edward C

Cortisone: memoirs of a hormone hunter

New York: Charles Scribner’s sons, 1971
	Kendall isolated and crystallized the active principle of the thyroid, named thyroxin. In 1949, he discovered that cortisone could relieve symptoms of rheumatoid arthritis.



	1921


	Banting, Frederick & Mcleod, JJ & Best, Charles

Amer J Physiol 1922, 59, 479
	The Canadians Banting, McLeod and Best succeeded in lowering the level of blood-sugar when they used insulin to control the carbohydrate metabolism.



	1923


	Banting, Frederick & Mcleod, JJ & Best, Charles


	For their work on isolating insulin, they were awarded the Nobel Prize.



	1926


	Abel, JJ

Proc nat Acad Sci (Wash), 1926, 12, 132-36
	Crystalline insulin was first obtained.



	1930


	Doisy, E.A. & Allen, E & Butenandt

The extraction and some properties of an ovarian hormone.

J Am Med Assoc 1923; 81: 819-21
	In 1923, they isolated the ovarian hormone, responsible for inducing oestrus in warm-blooded animals, designating it ‘oestrin’, successfully crystallizing it in 1930.



	1945


	Li, Choh Hao

Isolation and properties of the anterior hypophyseal growth hormone.

J Biol Chem 1945, 159, 353-66


	Isolation of the anterior pituitary growth hormone with HM Evans and ME Simpson.



	1947


	Verney, Ernest Basil (1894-1967)

The anti-diuretic hormone and the factors which determine its release.

Proc Roy Soc B 1947, 135, 26-106
	Verney elucidated the factors that determine the release of anti-diuretic hormone, and introduced the osmo-receptor concept.



	1953


	Vigneaud, Vincent du (1901-1978).

The synthesis of an octapeptide amide with the hormonal activity of oxytocin.

J Amer chem. Soc 1953, 75, 4879-80
	He synthesised oxytocin with Ressler, Swan and others. In 1955, Du Vigneaud was awarded a Nobel Prize for Chemistry for his work on the synthesis of oxytocin and other posterior pituitary hormones.



	1966


	Wilson, RA

Feminine Forever

London: W. H. Allen, 1966
	He recognised that the decrease in ovarian function leads to a whole series of degenerative processes, which can be halted by preventative administration of oestrogens.


1656



Thomas Wharton 
(1614-1673)

In 'Adenographia' he gave the first thorough account of the glands of the human body

Thomas Wharton (1614–1673) was an English physician and anatomist best known for his descriptions of the sub-mandibular duct (one of the salivary ducts) and Wharton's jelly of the umbilical cord.

Life 

He was the only son of John Wharton by his wife Elizabeth, daughter of Roger Hodson and was born at Winston-on-Tees, county Durhamon 31 August 1614.

He was admitted at Pembroke College, Cambridge, on 4 July 1638, and matriculated two days later. He afterwards migrated to Trinity College, Oxford, where he acted for some time as tutor to John Scrope, natural son of Emanuel Scrope, 1st Earl of Sunderland.

In 1642 he went to Bolton, where he remained three years studying; and then, having decided upon his future profession, removed to London and studied medicine under John Bathurst In 1646 he returned to Oxford, and was created M.D. on 7 May 1647. He was entered as a candidate of the College of Physicians on 25 January 1648, chosen fellow on 23 December 1650, incorporated at Cambridge on his doctor's degree in 1652, and held the post of censor of the Royal College of Physicians in 1658, 1661, 1666, 1667, 1668, and 1673.

He obtained the appointment of physician to St. Thomas's Hospital on 20 November 1659, and retained it till his death in 1673. Wharton was one of the very few physicians who remained at his post in London during the whole of the outbreak of the plague of 1665. His services were recognised by a promise of the first vacant appointment of physician in ordinary to the king. When, however, a vacancy occurred and he applied for the fulfilment of the promise, he was put off with a grant of honourable augmentation to his paternal arms, for which he had to pay Sir William Dugdale.

Wharton died at his house in Aldersgate Street on 15 November 1673, and was buried on the 20th in the church of St. Michael Bassishaw in Basinghall Street. He married Jane, daughter of William Ashbridge of London, by whom he had three sons: Thomas, father of George Wharton (both physicians; George married Anna Maria, daughter of William Petty), Charles, and William; the last two died young. His wife predeceased him on 20 July 1669, and was buried at St. Michael Bassishaw on the 23rd.

Works

Wharton described the glands more accurately than had previously been done, and made researches into their nature and use, relying on dissection and experiment. He was the discoverer of the duct of the sub-maxillary gland for the conveyance of the saliva into the mouth, which bears his name. He made a special study of the minute anatomy of the pancreas. William Oughtred, in the epistle to his Clavis Mathematicae (London, 1648), speaks of Wharton's proficiency; and Izaak Walton, in his Compleat Angler, expresses indebtedness to Wharton, and calls him a friend.

He wrote four English verses under a fanciful engraving prefixed to a translation by Elias Ashmole, entitled Arcanum, or the Grand Secret of Hermetic Philosophy, and published in his Theatrum Chemicum Britannicum (London, 1652). Wharton and Bathurst had visited Arthur Dee for Ashmole (who translated his Fasciculus Chemicus, but never met him). Ashmole and Wharton worked together on the catalogue of the Musaeum Tradescantianum, printed in 1650, stemming from a visit they paid John Tradescant the younger in 1650. Their friendship was troubled, but reconciliation took place before Wharton's death.

Wharton published Adenographia; sive glandularum totius corporis descriptio, London, 1656 (plates); Amsterdam, 1659; Oberwesel, 1664, 1671,1675; Düsseldorf, 1730. Large portions of the work were printed in Le Clerc and Mangot's Bibliotheca Anatomica, Geneva, 1699. Hieronimus Barbatus in his Dissertatio Elegantissima de Sanguine, Paris, 1667, makes use of Wharton's work.
On January 16th , 1902 Sir William Maddock Bayliss (1860-1924) and Ernest Henry Starling (1866-1927) had demonstrated that acid instilled into the duodenum stimulated secretion by the pancreas. They proposed the non-specific name 'secretin' for this hypothetical chemical messenger.

1775

Théophile de Bordeu

[image: image2.jpg]



Bordeu, Théophile de (1722-76). French doctor whose modern theories (Recherches sur le pouls, 1756) won him considerable celebrity. He contributed to the Encyclopédie and Diderot used him as a mouthpiece in Le Rêve de d'Alembert.

1855

Bernard, Claude (1813-1878)
[image: image3.png]o



 

French physiologist (1813–1878)
Bernard, the son of a poor wine grower from St. Julien, began writing plays to earn money but turned to medicine on the advice of a literary critic. His first experiences of medicine were discouraging but, following his appointment as assistant to François Magendie at the Collège de France, he began a period of extremely productive research. He drew attention to the importance of the pancreas in producing secretions for breaking down fat molecules into fatty acid and glycerine and showed that the main processes of digestion occur in the small intestine and not, as was previously thought, in the stomach. In 1856 he discovered glycogen, the starch like substance in the liver, whose role is to build up a reserve of carbohydrate, which can be broken down to sugars as required; normally the sugar content of the blood remains steady as a result of this interaction. The digestive system, he found, is not just catabolic (breaking down complex molecules into simple ones), but anabolic, producing complex molecules (such as glycogen) from simple ones (such as sugars).
Bernard also did valuable work on the vasomotor system, demonstrating that certain nerves control the dilation and constriction of blood vessels; in hot weather blood vessels of the skin expand, releasing surplus heat, contracting during cold to conserve heat. The body is thus able to maintain a constant environment separate from outside influences. Apart from elucidating the role of the red blood corpuscles in transporting oxygen, Bernard's investigation of the action of carbon monoxide on the blood proved that the gas combines with haemoglobin, the effect being to cause oxygen starvation. He also carried out important work on the actions of drugs, such as the opium alkaloids and curare (curarine), on the sympathetic nerves.
Bernard's health deteriorated from 1860 and he spent less time in the laboratory. He thus turned to the philosophy of science and in 1865 published the famous Introduction à la médecine expérimentale (An Introduction to the Study of Experimental Medicine, 1927). The book discusses the importance of the constancy of the internal environment, refutes the notion of the ‘vital force’ to explain life, and emphasizes the need in planning experiments for a clear hypothesis to be stated, which may then be either proved or disproved. On the strength of this work he was elected to the French Academy in 1869.

Claude Bernard (1813-78) was a key figure in French nineteenth-century science, and one of the world's great physiologists. With good reason he has been called the ‘father of experimental medicine’.
Bernard was born in St Julien-en-Beaujolais, the son of a winegrower and schoolmaster. The greater part of his education was at the local Jesuit College at Villefranche; at the age of 19 he went to work for M. Millet, a pharmacist in the suburb of Lyons. At this time, Bernard's greatest enthusiasm was for the theatre — he wrote a Vaudeville, La Rose du Rhône, and a 5-act drama, Artur de Bretagne. M. Millet did not seem to be impressed, and he dispensed with Bernard's services. Bernard found himself, at age 21, in Paris, set on a career as a playwright; but Giraudin, the Professor of Literature who read his work, tactfully suggested a more reliable career.
So in 1834 Bernard became a medical student. He did not seem destined for medical fame, for he came twenty-third out of twenty six in the final examinations for his year. But he greatly admired François Magendie, who was Professor of Medicine at the Collège de France, and the most famous French physiologist of the time. Magendie would break off his ward rounds to test a point with an animal experiment, and Bernard was greatly impressed. In 1841 he became Magendie's assistant (‘préparateur’) and his career as a physiologist began.
His early findings were not striking: thus his MD thesis claimed that the acid in gastric juice was lactic (rather than hydrochloric) acid — a finding from experiments on rabbits, whose gastric juice often contains this acid produced by secondary fermentation. Towards the end of the 1840s, though, he began a series of remarkable discoveries. He began by showing that the pancreas, secreting its juice into the duodenum, was capable of digesting foodstuffs. Up to this time the stomach had been thought to be paramount in the process of digestion and the pancreas was believed to be an abdominal salivary gland. Then he demonstrated that both pancreatic juice and bile were necessary for the absorption of fat from the gut. In 1850 the Académie des Sciences awarded him its prize in Experimental Physiology for his work on the pancreas.
Continuing with his nutritional theme, he proceeded to show that sugar absorbed from the gut was stored in an insoluble form in the liver. Bernard demonstrated that in fasting conditions this insoluble form released its sugar into the blood. He called it ‘glycogenic’ (sugar-forming), and subsequently isolated the pure substance, glycogen, in 1857. Many consider its discovery to be Bernard's greatest achievement. He described the release of glucose from glycogen as ‘internal secretion’; unfortunately, when hormones were discovered half a century later, the phrase was also used to describe their entry into the blood — a very different biological process.
Bernard was always intrigued by the role of nerves in controlling the activities of the body, and in 1852 he showed how nerves controlled the diameter of blood vessels, and hence blood flow. His observation was simple enough, but required sound anatomical knowledge: cutting the cervical sympathetic nerve on one side in the neck raised the temperature of the skin on that side of the head. Electrical stimulation of the cut end of the nerve reversed the change, so that Bernard concluded that under normal circumstances the nerve was narrowing the diameter of skin blood vessels: it had a ‘vasoconstrictor’ function. This ‘vasomotor’ activity of nerves laid the foundation for the concept of the autonomic nervous system, whose inception had to wait for another forty years or so.
In 1855 Magendie died, and Bernard succeeded him as Professor of Medicine at the Collège de France. His wife felt let down by his lifestyle: she had expected to lead the life of a prosperous physician's wife. Instead Bernard treated no patients, and spent most of his time on animal experiments. Mme Bernard and the daughters disapproved so strongly of his life that they set up a home for stray animals, many of whom, it was said, were subjects of Bernard's experiments. Shortly afterwards he separated from his wife and two daughters. (He had married in 1845.)
His lectures at the Collège de France were published and one of these, in 1859, contained perhaps his most fertile idea. He saw the animal's external environment (‘le milieu extérieur’) as constantly changing: but the composition of the fluids within the body (‘le milieu intérieur’) was kept remarkably constant, so protecting the cells of the body from the vicissitudes of the external environment. This constancy (homeostasis) has provided many subsequent scientists with a first step in understanding the body's activities. Many of Bernard's ideas on the internal milieu came from his observations on blood sugar.
His health started to deteriorate — though no exact diagnosis of his chronic abdominal pain was made. In 1863 he published nothing and went to live in his house and vineyard in St Julien. During his enforced leisure he tried to provide some sort of rationale to his science, and collected his thoughts in a book, An introduction to experimental medicine. This was published in 1865. Bernard believed that there was no ‘life-force’ (vitalism was a common belief at the time). The only sure way forward in experimental medicine was to design experiments in which every variable was controlled. Furthermore, every experiment should be based on a hypothesis; if the hypothesis were disproved, it should be changed, and the experiment repeated.
The Introduction was a great success. The rather disreputable world of the animal experimenter was transformed into an intellectually attractive system of enquiry. It was written with style, and so was read by people who would otherwise have no interest in physiology. Among its admirers was a businessman's wife, Mme Raffalovich, who became Bernard's companion in his last years. The Introduction led to Bernard's election to the French Academy in 1868.
His health improved, and he returned to lecturing. But he did little new research, except — in the last year of his life, 1877 — to work on a new theory of alcoholic fermentation. Rather unfortunately, his experimental notes were published after his death, and they were found to contradict some of the findings of his friend Louis Pasteur. In his final days he was diagnosed as having pyelonephritis, a kidney infection, and was nursed by Mme Raffalovich and her daughter, who tactfully withdrew from the room whenever Bernard had a visitor. His death was marked by a ceremonial state funeral: no French scientist had ever been so honoured. His pupil Paul Bert, in a memorable funeral oration, declared ‘No one ever made discoveries more simply, more naïvely. He discovered as others breathed.’

1889


Charles-Edouard Brown-Séquard

[image: image4.jpg]



British–French physiologist and neurologist (1817–1894)

Brown-Sé quard was born in Port Louis, Mauritius, and studied medicine in Paris, graduating in 1846. He was professor of physiology and pathology at Harvard (1864–68) and in 1878 succeeded Claude Bernard as professor of experimental medicine at the Collège de France. The intervening years were spent in a variety of posts in New York, London, and Paris. He is perhaps best known for his work on the adrenal gland. In his experiments on hormonal secretions, he demonstrated the connection between excision of the adrenal glands and Addison's disease.

Continuing the work of Galen on dissection of the spinal cord, he discovered the Brown-Séquard syndrome (crossed hemiplegia), a condition of motor nerve paralysis resulting from the lesion of one side of the spinal cord. This produces an absence of sensation on the opposite side of the body to the nerve paralysis. Brown-Séquard also investigated the possibility of prolonging human life by the use of extracts prepared from the testes of sheep. The majority of his research findings were published as papers in the Archives de physiologie, of which he was one of the founders.

Personal Information

Born on September 13, 1922, in Texas City, Texas; raised by his grandparents; moved to Los Angeles, early 1940s; married singer Mabel Scott, 1949; died January 21, 1999.
Education: earned a bachelor's degree in chemistry.

Career

Blues vocalist, pianist, and composer; pioneered cool West Coast blues style. Joined Los Angeles group the Three Blazers, ca. 1944; composed Three Blazers' hit "Drifting Blues," 1945; with the Three Blazers, appeared at Apollo Theatre, 1946; began solo career, 1948; recorded "Black Night," 1951; recorded "Hard Times," 1952; recorded classic Christmas song "Merry Christmas, Baby"; suffered career decline during rock and roll and soul eras, late 1950s-1970s; emerged from semi-retirement, late 1980s; toured as opening act for star blues performer Bonnie Raitt, early 1990s; several album releases on Bullseye and Verve labels, 1990s.

Life's Work

The crooner of "Merry Christmas, Baby," one of the most successful Christmas songs ever recorded, Charles Brown was the pioneer originator of the immensely influential post-war California blues style. His efforts as a vocalist, pianist, and composer helped create the music that would become rhythm and blues, and he thus was one of the principals in bringing about a seismic shift in the mainstream of African-American music--one that would bring vocalists to the fore and largely eclipse the instrumental art of jazz. Brown was a moderately big star in the 1940s and 1950s, influencing a host of later performers including Ray Charles. His career enjoyed a resurgence in the 1990s after his rediscovery by the hugely successful white blues woman Bonnie Raitt.

Brown was born on September 13, 1922 (some sources give the year as 1920), in Texas City, Texas. His mother died when he was a baby, and he was raised by his grandparents, who made him learn to play the piano and the church organ. He stuck to his education, and eventually earned a bachelor's degree in chemistry with the intention of teaching the subject in school. However, after he joined the large migration of Texas blacks to Los Angeles during World War II, he quickly became aware of the vigorous jazz and blues scene taking shape there, and decided that he might do better to put his musical abilities to work.

1895

George Tener Oliver
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George Tener Oliver (January 26, 1848 – January 22, 1919) was an American lawyer, publisher, and Republican party politician from Pittsburgh, Pennsylvania. He represented Pennsylvania in the United States Senate. He was born in Dungannon, Ireland while his parents were visiting there. After graduating from Bethany College, West Virginia (B.A., 1868; M.A.,1873) he studied law in an office in Pittsburgh, where he practiced from 1871 to 1881. He then engaged in the iron and steel industry, accumulating a large fortune. Oliver sold most of his holdings about 1899 and purchased the Pittsburgh Gazette-Times and, in 1900 the Chronicle-Telegraph. 

1901
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Takamine, Jokichi
Takamine, Jokichi (jō'kēchē täkä'mĭnā'), 1854-1922, Japanese chemist. He served (1881-84) as chemist in the employ of the Japanese government and (1887) organized a fertilizer manufacturing company. In 1890 he settled in the United States, where he did research in applied chemistry. He isolated adrenaline (1901) and Taka-Diastase (an enzyme of rice malt). He also devised methods of using the diastase as a starch digestant in manufacturing.

Jokichi Takamine (高峰 譲吉 , Takamine Jōkichi?, November 3, 1854 – July 22, 1922) was a Japanese chemist and samurai. 
Early life and education
He was born in Takaoka, Toyama Prefecture, Japan the son of a physician, moved to Kanazawa in next year and educated in Osaka, Kyoto, and Tokyo, graduating from the University of Tokyo in 1879. He did postgraduate work at University of Glasgow and Anderson College in Scotland. He returned to Japan in 1883 and joined the division of chemistry at the department of agriculture and commerce.

He learned English as a child from a Dutch family in Nagasaki and so always spoke English with a Dutch accent.

Career
Japan
In 1884 he married Caroline Field Hitch, with whom he had two children. Takamine continued to work for the department of agriculture and commerce until 1887. Leaving, he founded the Tokyo Artificial Fertilizer Company, where he later isolated the enzyme Takadiastase, an enzyme of rice malt, from his research in rice fermentation for the production of sake. 
United States
In 1894 Takamine emigrated to the United States. He established his own research laboratory in New York City, but licensed the commercial production of Takadiastase. In 1901 he isolated and purified the hormone adrenaline (the first effective bronchodilator for asthma) from animal glands, becoming the first to accomplish this for a glandular hormone. 
In 1905 he founded the Nippon Club, which was for many years located at  West 93rd Street in Manhattan. 
Many of the beautiful cherry blossom trees in the West Potomac Park surrounding the Tidal Basin in Washington, D.C. were donated by the mayor of Tokyo, Yukio Ozaki and Dr. Takamine in 1912. 
The Emperor of Japan honoured Takamine with an unusual gift. In the context of the 1904 World's Fair, the Japanese government replicated of an historical Japanese structure, the "Pine and Maple Palace" (Shofu-den), modelled after the Kyoto Imperial Coronation Palace of 1,300 years ago. This structure was given to Dr. Takamine. He had the structure transported in sections from Missouri to his summer home in upstate New York, seventy-five miles north of New York City. In 1909, the structure served as a guest house for Prince and Princess Kuni of Japan, who were visiting the area. Although the property was sold in 1922, the reconstructed structure remained in its serene setting. In 2008, it still continues to be one of the undervalued tourist attractions of New York's Sullivan County. 
The Takamine home in Kanazawa can still be seen today. It was relocated to the grounds of Kanazawa Castle in 1964.

1902
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Ivan Petrovich

Pavlov was born on September 14, 1849 in the village of Ryazan, Russia, the son of Peter Dmitrievich Pavlov, who was the village priest. Like most other children from Ryazan, he went to the Church school, and was later was enrolled in a theological seminary.  It was after reading The Origin of the Species by Charles Darwin, and the works of Russian physiologist I. M. Sechenov that Pavlov decided to abandon his theological studies and become a man of science.  He left the seminary in favour of the University of St-Petersburg, where he enrolled in the Natural Sciences program. 

Pavlov  realized his favourite subject was that of physiology, and it wasn't long before he that he produced, in tandem with a fellow student, his first paper, a work on The Physiology of the Pancreatic Nerves for which he was awarded a gold medal.  Pavlov completed his course and received the degree of Candidate of Natural Sciences, but not one to rest on his laurels, he went on to study  at the Academy of Medical Surgery where he was awarded another gold medal and later on, a fellowship; in addition to this, Pavlov was also Director of the Physiological Laboratory at the clinic of S. P. Botkin , a famed Russian physician.  It was there he produced his doctoral thesis on The Centrifugal Nerves of the Heart, for which he was later awarded the Nobel Prize in Medicine/ physiology (1904).

1890 was an important year for Pavlov, as he was asked to oversee the organization and run the Department of Physiology at the Institute of Experimental Medicine.  It was there he would conduct his most historically significant research, and also where he would remain for the rest of his life.  That same year, Pavlov was also appointed Professor of Pharmacology at the Military Medical Academy.

Pavlov's main area of research throughout his scientific career was on the digestive process, which brought on a series of experiments exploring the correlation between the nervous system and the autonomic functions of the body.  Pavlov experimented with dogs, studying the relationship between salivation and digestion. By applying stimuli to the animals in a variety of ways, using sound, visual, and tactile stimulation, he was able to make the animals salivate whether they were in the presence of food or not; a phenomenon he called the conditioned reflex.

Pavlov was also elected a corresponding member of the Russian Academy of Sciences in 1901, the Nobel prize in 1904,  he was elected Academician of the Russian Academy of Sciences in 1907, given an honorary doctorate at Cambridge University in 1912, and awarded the Order of the Legion of Honour in 1915, the recommendation of the Medical Academy of Paris.  

Dr. Ivan Pavlov died in Leningrad on February 27,1936.

In addition to the many honours he received during his career, Pavlov should also be credited for the extraordinary impact his work, and that of his students and followers has had in the field of physiology.

1902,1904


Sir William Maddock Bayliss
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British physiologist (1860–1924)

Sir William Maddock Bayliss (2 May 1860 – 27 August 1924) was an English physiologist. He graduated in physiology from Wadham College, Oxford.

He and Ernest Henry Starling discovered the peptide hormone secretin and peristalsis of the intestines. The Bayliss Effect is named after him.

He was also involved in the Brown Dog affair, successfully suing Stephen Coleridge for libel over accusations he made about Bayliss's vivisection work.

William Bayliss's wife was Gertrude Starling, sister of Ernest Starling.

He was knighted for his contribution to medicine in 1922.

The Bayliss and Starling Society was founded in 1979 as a forum for scientists with research interests in central and autonomic peptide function.

Bayliss was the son of a wealthy iron manufacturer in Wolverhampton. In 1881 he entered University College, London, as a medical student but when he failed his second MB exam in anatomy he gave up medicine to concentrate on physiology. He graduated from Oxford University in 1888, then returned to University College, where he worked for the rest of his life, holding the chair of general physiology from 1912. Bayliss was elected a fellow of the Royal Society in 1903 and was knighted in 1922.

He was chiefly interested in the physiology of the nervous, digestive, and vascular systems, on which he worked in association with his brother-in-law, Ernest Starling. Their most important work, published in 1902, was the discovery of the action of a hormone (secretin) in controlling digestion. They showed that in normal digestion the acidic contents of the stomach stimulate production of the hormone secretin when they reach the duodenum. Secretin is transported in the bloodstream to initiate secretion of digestive juices by the pancreas. In 1915 Bayliss produced what became a standard textbook on physiology, Principles of General Physiology.

1905

Ernest Henry Starling (1866-1927)
He constructed a general scheme of the internal secretions, "hormones" as he called them



Ernest Henry Starling introduced the term 'hormone' in his Croonian Lectures to the Royal College of Physicians, delivered on the 20th , 22nd , 27th and 29th June 1905

Ernest Henry Starling (17 April 1866 - 2 May 1927) was an English physiologist. He worked mainly at University College London, although he also worked for many years in Germany and France. His main collaborator in London was his brother-in-law, Sir William Maddock Bayliss.

In 1896 Starling introduced the concept of the Starling equilibrium, which tried to relate the pressure of the blood to its behaviour in the capillary system. He realized that the high pressure of the arterial system is enough to force fluids through the thin-walled capillaries into the tissues. But as the blood is divided through more and more capillaries its pressure falls. By the time it reaches the venous system the pressure of the fluid in the surrounding tissues is higher than that of blood in the venous capillaries, allowing much of the fluid lost from the arterial side to be regained. In theory the two systems should be in a state of equilibrium. In reality the system is complicated by the hydrostatic pressure of the blood and the osmotic pressure arising from the various salts and proteins dissolved in it.
In 1915 Starling formulated the important law (Starling's law) stating that the energy of contraction of the heart is a function of the length of the muscle fiber. As the heart fills with blood the muscle is forced to expand and stretch; the force with which the muscle contracts to expel the blood from the heart is simply a function of the extent to which it has been stretched. The curve that relates the two variables of the heart – pressure and volume – is known as Starling's curve.
Starling's best-known work was his collaboration with William Bayliss in the discovery of the hormone secretin in 1902. The normal pancreas releases a number of juices into the duodenum to aid in the process of digestion. By cutting all the pancreatic nerves and noting the continuing secretion of the pancreatic juices Starling and Bayliss showed that the release of the juices was not under nervous control. They concluded that a chemical, rather than a nervous, message must be sent to the pancreas through the blood when food enters the duodenum. They proposed to call the chemical messenger secretin. For the general class of such chemicals Starling proposed, in 1905, the term ‘hormone’, from the Greek root meaning to excite. Thus endocrinology – a major branch of medicine and physiology – had been created.
It was widely known before the outbreak of World War I that Starling and Bayliss had been the strongest of the candidates for the Nobel Prize for physiology and medicine. However, as no awards were made during the war they missed out completely; the prizes after 1918 were awarded for more recent work. As for honours from his own country, Starling was far too outspoken about the incompetent direction of the war even to be considered.

 Starling is most famous for developing the "Frank-Starling law of the heart", presented in 1915 and modified in 1919. He is also known for his involvement along with Bayliss in the Brown Dog affair, a controversy relating to vivisection. In 1891, when he was 25, Starling married Florence Amelia Wooldridge, the widow of Leonard Charles Wooldridge, who had been his physiology teacher at Guy's and died at the age of 32. She was a great support to Starling as a sounding board, secretary, and manager of his affairs as well as mother of their four children.

Other major contributions to physiology were:

· The Starling equation, describing fluid shifts in the body (1896). 

· The discovery of peristalsis, with Bayliss. 

· The discovery of secretin, the first hormone, with Bayliss (1902) and the introduction of the concept of hormones (1905). 

· The discovery that the distal convoluted tubule of the kidney reabsorbs water and various electrolytes. 

Starling was elected fellow of the Royal Society in 1899.

Two of his great-grandchildren, Boris Starling (b. 1969) and Belinda Starling (1972-2006) are writers.

1910
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Arthur Biedl

Arthur Biedl (October 4, 1869 – August 26, 1933) was an Hungarian pathologist born in what today is Comloşu Mic, Romania.

He studied medicine at the University of Vienna, where in 1896 he received his habilitation. Later he worked as a professor in Vienna and Prague.

In 1910, Biedl published an important textbook on endocrinology called Innere Sekretion (Internal Secretions) which was a comprehensive study on glands and their secretions.

Biedl believed that obesity was due to changes in the pituitary gland. In 1922, he described his studies of two sisters who had retinitis pigmentosa, poly dactyly, hypo-gonadism as well as obesity. Two years earlier Georges Bardet (1885-1970) at the University of Paris described the same symptoms in two sisters unrelated to Biedl's findings. This syndrome is now called the Bardet-Biedl syndrome after the two men.

A similar disease was originally named the "Laurence-Moon-Bardet-Biedl syndrome", together with two English physicians, John Zachariah Laurence (1829–1870) and Robert Charles Moon (1845–1914). Today this disease has been shortened to become the Laurence-Moon syndrome, while the Bardet-Biedl syndrome is recognized as a separate entity.

1915

[image: image11.jpg]



Walter Bradford Cannon

(October 19, 1871 – October 19, 1945) was an American physiologist, Professor and chairman of the Department of Physiology at Harvard Medical School, who developed secondarily to Claude Bernard the concept of homeostasis , and popularized it in his book The Wisdom of the Body, published in 1932 by W. W. Norton, New York.

Biography
Walter Bradford Cannon was born in Prairie du Chien, Wisconsin in 1871. In his autobiography The Way of an Investigator, Cannon counts himself among the descendents of Jacques de Noyon. His Calvinist family was intellectually active, including readings from James Martineau, John Fiske (philosopher), and James Freeman Clarke. Cannon's curiosity also lead him to Thomas Henry Huxley, John Tyndall, George Henry Lewes, and William Kingdon Clifford. A high school teacher, Mary Jeannette Newson, became his mentor. "Miss May" Newson motivated and helped him take his academic skills to Harvard University. In his first year at Harvard he started working in Bowditch's at Harvard Medical School in 1896, and in 1900 he received his medical degree.

After graduation, Cannon was hired by Harvard to instruct in the Department of Physiology. He was a close friend of the physicist G. W. Pierce; they founded the Wicht Club with other young instructors for social and professional purposes. In 1906 Cannon became Higginson Professor and chairman of the Department of Physiology at Harvard Medical School, a position he held until 1942. From 1914 to 1916 he was also President of the American Physiological Society.

He was married to Cornelia James Cannon, a best-selling author. The couple had five children. One son was Dr. Bradford Cannon, a military plastic surgeon and radiation researcher. The daughters are Wilma Cannon Fairbank, Linda Cannon Burgess, Helen Cannon Bond and Marian Cannon Schlesinger, a painter and author living in Cambridge, Massachusetts. Walter Cannon died in 1945 in Lincoln, Massachusetts.

Work
Walter Cannon began his career in science as a Harvard undergraduate in the year 1896. Henry Pickering Bowditch, who had worked with Claude Bernard, directed the laboratory in physiology at Harvard. Here Cannon began his research: he used the newly discovered X rays to study the mechanism of swallowing and the motility of the stomach. He demonstrated deglutition in a goose at the APS meeting in December 1896 and published his first paper on this research in the first issue of the American Journal of Physiology in January 1898.

In 1945 Cannon summarized his career in physiology by describing his focus at different ages: 

· Age 26 - 40: digestion and the bismuth meal. 

· Age 40 - 46: bodily effects of emotional excitement. 

· Age 46 - 51: wound shock investigations. 

· Age 51 - 59: stable states of the organism. 

· Age 59 - 68: chemical mediation of nerve impulses (collaboration with Arturo Rosenblueth). 

· Age 68 + : chemical sensitivity of nerve-isolated organs. 

Scientific contributions
Use of salts of heavy metals in X-Rays 

He was one of the first researchers to mix salts of heavy metals (including bismuth sub nitrate, bismuth oxy chloride, and barium sulphate) into foodstuffs in order to improve the contrast of X-ray images of the digestive tract. The barium meal is a modern derivative of this research. 

Fight or flight 

In 1915, he coined the term fight or flight to describe an animal's response to threats (Bodily Changes in Pain, Hunger, Fear and Rage: An Account of Recent Researches into the Function of Emotional Excitement, Appleton, New York, 1915).

Edward Calvin Kendall
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Edward Calvin Kendall was born on March 8, 1886, at South Norwalk, Connecticut, U.S.A. He was educated at Columbia University, where he obtained the degrees of Bachelor of Science in 1908 and Master of Science, specializing in Chemistry, in 1909. From 1909 until 1910 he was Goldschmidt Fellow of this University, and in 1910 he obtained his Ph.D. in Chemistry.

From 1910 until 1911 he was research chemist for Parke, Davis and Co., at Detroit, Michigan, U.S.A. Here he did research on the thyroid gland, and from 1911 until 1914 he continued this work at St. Luke's Hospital, New York.

In 1914 he was appointed Head of the Biochemistry Section in the Graduate School of the Mayo Foundation, Rochester which is affiliated with the University of Minnesota, and in 1915 he was appointed Director of the Division of Biochemistry there and subsequently Professor of Physiological Chemistry. On April 1, 1951, Kendall reached the age of retirement from the Mayo Foundation and he accepted the position of Visiting Professor in the Department of Biochemistry at Princeton University, a position, which at the time of writing, he still holds.

Kendall's name will always be associated with his isolation of thyroxine, the active principle of the thyroid gland, but he is also known for his crystallization of glutathione, the chemical nature of which he established, and also for his work on the oxidation systems in animals. Perhaps his greatest achievement, however, was his work on the hormones of the cortex of the adrenal glands. Chemical investigation of the adrenal cortex was carried out simultaneously but independently by Kendall and T. Reichstein with their associates. The former at the Mayo Foundation, Rochester, Minnesota; the latter at Zurich, Switzerland.

After many years the hormones of the adrenal cortex were isolated, identified, and prepared by synthetic methods in small amounts. Subsequently, they were made commercially on a scale sufficiently large to permit a study of their physiological effects. Previous to this, Dr. Philip Hench, also at the Mayo Foundation, had observed that patients who had rheumatoid arthritis were sometimes relieved if they developed jaundice. In women, rheumatoid arthritis was sometimes relieved during pregnancy. When one of the hormones of the adrenal cortex was given to patients by Dr. Hench, the anti-inflammatory effect of the compound, cortisone, was discovered. It was then found that many other diseases of an inflammatory nature were relieved by cortisone. Although it was found later that cortisone, like insulin, acts only so long as it is given to the patient and that it does not cure the disease, the discovery of the activity of cortisone was a great step forward. It has led to our modern knowledge of the hormones of the adrenal cortex and their uses in medicine. For their work, Kendall, Hench, and Reichstein jointly were given the Nobel Prize for Physiology and Medicine for 1950. Since his retirement to Princeton University, Kendall has continued his studies of the chemistry of the adrenal cortex.

Kendall received many awards and other honours, some of these (Lasker Award of the American Public Health Service, Passano Award of the Passano Foundation in San Francisco, and Page One Award of the Newspaper Guild of New York) jointly with Dr. Hench. On December 1915, he married Rebecca Kennedy; they have two children.

· From Nobel Lectures, Physiology or Medicine 1942-1962, Elsevier Publishing Company, Amsterdam, 1964. 

· This autobiography/biography was written at the time of the award and first published in the book series Les Prix Nobel. It was later edited and republished in Nobel Lectures. To cite this document, always state the source as shown above.

· Edward C. Kendall died on May 4, 1972.

1921, 1923
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Dr. Frederick Grant Banting

Dr. Frederick Grant Banting was a Canadian physician who discovered a way to isolate and extract insulin, the hormone used to treat diabetes. Born in a farmhouse near Alliston, Ontario, Banting got his degree in medicine from Victoria College in Toronto. He served as a medical officer in France during World War I and returned home with a war wound and a Military Cross. He began his medical career in 1919 as a paediatrician in London, Ontario, and supplemented his income by lecturing at the University of Western Ontario. While researching for a lecture on the pancreas in 1920, he became interested in diabetes. Dr J. MacLeod, a physiologist from the University of Toronto, provided Banting with lab space and an assistant, Charles Best, and Banting and Best got to work experimenting on dogs. By the end of 1922 Banting and Best, with the help of biochemist J.B. Collip, had developed a way to produce commercial qualities of an anti-diabetic hormone they dubbed insulin. The next year the Nobel prize was awarded to MacLeod and Banting, the first Canadians to receive the award. The Canadian government established a research facility for Banting and granted him an annuity. During the 1930s he worked on cancer research, and when World War II began he again devoted himself to government service. He died on a medical mission to England in 1941 when his plane crashed in Newfoundland.

Banting, feeling his assistant had been neglected, split his portion of the Nobel money with Best... Banting was knighted in 1934... The farmhouse Banting was born in was outside Alliston, which is now called New Tecumseh... Banting and Best initially called their isolated hormone isletin, from the part of the pancreas known as the Islets of Langerhans. MacLeod insisted they use the term insulin, after the Latin for "island."

Sir Frederick Grant Banting, KBE, MC, FRSC (November 14, 1891 – February 21, 1941) was a Canadian medical scientist, doctor and Nobel laureate noted as one of the co-discoverers of insulin.

In 1923 Banting and John James Rickard Macleod received the Nobel Prize in Medicine. Banting shared the award money with his colleague, Dr. Charles Best. The Canadian government gave him a lifetime annuity to work on his research. In 1934 King George V bestowed a knighthood on him, making him Sir Frederick Banting.

In 2004, Frederick Banting was voted 4th place on the The Greatest Canadian.

Early years

Frederick Grant Banting was born on 14 November 1891, in downstairs front bedroom of farm house near Alliston, Ontario.[1] He was the youngest of five children of William Thompson Banting and Margaret (née Grant). Educated at the Public and High Schools at Alliston. He tried to get into the army then but since he had glasses the army said he wasn't allowed in. He later went to the University of Toronto to study divinity, but soon transferred to the study of medicine. In 1916 he took his M.B. degree and at once joined the Canadian Army Medical Corps, this time because they needed people in the medical field. This was all during the First World War, in France. In 1918 he was wounded at the battle of Cambrai). He helped other wounded men for a total of 16 hrs even with his wound before another doctor made him stop. For this in 1919 he was awarded the Military Cross for heroism under fire, he was one of the 150 000 soldiers nominated though only 2877 got them. Frederick Banting was one of those 2877 soldiers. When the war ended in 1919, Banting returned to Canada and was for a short time a medical practitioner in London, Ontario. He studied orthopaedic medicine and was, during the year 1919-1920, Resident Surgeon at the Hospital for Sick Children, Toronto. From 1920 until 1921 he did part-time teaching in orthopaedics and Anthropology at the University of Western Ontario at London, Canada, besides his general practice, and from 1921 until 1922 he was Lecturer in Pharmacology at the University of Toronto. In 1922 he was awarded his M.D. degree, together with a gold medal.

Scientific work
Banting had become deeply interested in diabetes after reading an artical in a medical paper on the pancreas.. The work of Naunyn, Minkowski, Opie, Schafer, and others had indicated that diabetes was caused by lack of a protein hormone secreted by the Islets of Langerhans in the pancreas. To this hormone Schafer had given the name insulin, and it was supposed that insulin controls the metabolism of sugar, so that lack of it results in the accumulation of sugar in the blood and the excretion of the excess of sugar in the urine. Attempts to supply the missing insulin by feeding patients with fresh pancreas, or extracts of it, had failed, presumably because the protein insulin in these had been destroyed by the proteolytic enzyme of the pancreas. The problem, therefore, was how to extract insulin from the pancreas before it had been thus destroyed.

While he was considering this problem Banting read in a medical journal an article by Moses Baron, which pointed out that when the pancreatic duct was experimentally closed by ligatures the cells of the pancreas which secrete trypsin degenerate, but that the Islets of Langerhans remain intact. This suggested to Banting the idea that ligation of the pancreatic duct would, by destroying the cells which secrete trypsin, avoid the destruction of the insulin, so that, after sufficient time had been allowed for the degeneration of the trypsin-secreting cells, insulin might be extracted from the intact Islets of Langerhans.

Determined to investigate this possibility, Banting discussed it with various people, among whom was J. J. R. Macleod, Professor of Physiology at the University of Toronto, and Macleod gave him facilities for experimental work upon it. Dr. Charles Best, then a medical student, was appointed as Banting's assistant, and together, Banting and Best started the work which was to lead to the discovery of insulin.

In 1922 Banting had been appointed Senior Demonstrator in Medicine at the University of Toronto, and in 1923 he was elected to the Banting and Best Chair of Medical Research, which had been endowed by the Legislature of the Province of Ontario. He was also appointed Honorary Consulting Physician to the Toronto General Hospital, the Hospital for Sick Children, and the Toronto Western Hospital. In the Banting and Best Institute, Banting dealt with the problems of silicosis, cancer, the mechanism of drowning and how to counteract it. During the Second World War he became greatly interested in problems connected with flying (such as blackout).

In addition to his medical degree, Banting also obtained, in 1923, the LL.D. degree (Queens) and the D.Sc. degree (Toronto). Prior to the award of the Nobel Prize in Physiology or Medicine for 1923, which he shared with Macleod, he received the Reeve Prize of the University of Toronto (1922). In 1923, the Canadian Parliament granted him a Life Annuity of $7,500. In 1928 Banting gave the Cameron Lecture in Edinburgh. He was appointed member of numerous medical academies and societies in his country and abroad, including the British and American Physiological Societies, and the American Pharmacological Society. He was knighted in 1934.

As a keen painter, Banting once took part of a painting expedition above the Arctic Circle, sponsored by the Government.

Banting married Marion Robertson in 1924; they had one child, William (b. 1928). This marriage ended in a divorce in 1932, and in 1937 Banting married Henrietta Ball.

In 1938 Banting developed an interest in aviation medicine that resulted in his participation with the Royal Canadian Air Force (RCAF) in research concerning the physiological problems encountered by pilots operating high-altitude combat aircraft. Banting headed the Number 1 Clinical Investigation Unit (CIU) of the RCAF, housed in a secret facility on the grounds of the former Eglinton Hunt Club in Toronto. In February 1941, Banting was killed in an air crash in Newfoundland while en route to England to conduct operational tests on the Franks flying suit developed by his colleague Wilbur Franks.

Hormones are chemical messengers. They are secreted into the blood by endocrine organs. They are carried around the body in the blood system to "target organs" which are controlled by specific hormones. Insulin is produced by the islets of Langerhans (small groups of cells in the pancreas); these islets (little islands) are endocrine organs. Insulin has an effect on the liver: it makes the liver convert glucose into glycogen. The liver stores glycogen. The effect of insulin is to reduce the amount of glucose in the blood. See my page on Insulin and Blood Sugar. We call the liver a "target organ" because insulin is aimed at it rather like aiming an arrow at a target. The arrow strikes the target. Insulin strikes the liver. Insulin also has an effect on all the other tissues of the body: insulin is necessary for tissue respiration because it is involved in the very first step in the breakdown of glucose. Diabetics cannot respire glucose without an injection of insulin. If they do not get their injection they are likely to use fat as a source of energy and this causes problems.

Adrenalin is another hormone. In this case the endocrine gland is the adrenal gland. Adrenal means attached to the kidney. The first part of the word "ad" literally means "onto". The second part of the word "renal" means belonging to the "kidney". Adrenalin produces all sorts of responses. The overall effect is sometimes called the "fight or flight" reaction. Adrenalin prepares your body for the extra effort required if you need to defend yourself or run away from a predator. So you can predict what will happen if you are frightened. Adrenalin will make your heart beat faster. It will make you breathe more deeply. It will bring you out into a cold sweat. It will give you goose pimples (your skin will look like a dead goose which has had all of its feathers pulled out): you could call this chicken pimples but it would not sound so good. Adrenalin may even make you vomit or wet yourself! All of this helps you to survive a dangerous situation.

1945

Choh Hao Li
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Choh Hao Li (sometimes Cho Hao Li) (Chinese: 李卓皓; pinyin: Lǐ Zhuōhào) (April 21 1913—November 28, 1987) was a Chinese-born U.S. biochemist who discovered, in 1966, that human pituitary growth hormone (somatotropin) consists of a chain of 256 amino acids. In 1970 he succeeded in synthesizing this hormone, the largest protein molecule synthesized up to that time.

Li was born in Guangzhou and educated at the Nanjing University. In 1935 he emigrated to the USA, where he took up postgraduate studies at the University of California at Berkeley and later joined the staff. He became professor in 1950. In 1955 he was elected as Academician of Academia Sinica, Republic of China.

Li spent his entire academic career studying the pituitary-gland hormones. In collaboration with various co-workers, he isolated several protein hormones, including adreno-corticotrophic hormone (ACTH), which stimulates the adrenal cortex to increase its secretion of corticoids. In 1956, Li and his group showed that ACTH consists of 39 amino acids arranged in a specific order, and that the whole chain of the natural hormone is not necessary for its action. He isolated another pituitary hormone called melanocyte-stimulating hormone (MSH) and found that not only does this hormone produce some effects similar to those produced by ACTH, but also that part of the amino acid chain of MSH is the same as that of ACTH.

1947
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Ernest Basil Verney

Ernest Basil Verney (22 August 1894 - 19 August 1967) was a British pharmacologist. He was elected a Fellow of the Royal Society in 1936.

1953 
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Vincent du Vigneaud

American biochemist (1901–1978)

Born in Chicago, Illinois, Du Vigneaud graduated from the University of Illinois in 1923; he remained there to take his master's degree before going to the University of Rochester. There he studied the hormone insulin, gaining his PhD in 1927. The research on insulin marked the beginning of his interest in sulfur compounds, particularly the sulfur-containing amino acids – methionine, cystine, and cysteine.
In 1938 Du Vigneaud became head of the biochemistry department of Cornell University Medical College. Two years later he had isolated vitamin H (biotin) and by 1942 had determined its structure. He then went on to examine the hormones secreted by the posterior pituitary gland, especially oxytocin and vasopressin. He found oxytocin to be composed of eight amino acids, worked out the order of these, and in 1954 synthesized artificial oxytocin, which was shown to be as effective as the natural hormone in inducing labor and milk flow. This was the first protein to be synthesized and for this achievement Du Vigneaud received the Nobel Prize for chemistry in 1955.

Du Vigneaud's other work included research on penicillin and on methyl groups. He was professor of chemistry at Cornell University from 1967 to 1975 and subsequently emeritus professor of biochemistry there.

Vincent du Vigneaud (May 18, 1901 – December 11, 1978) was an American biochemist. He won a Nobel Prize in Chemistry in 1955 for the isolation, structural identification, and total synthesis of the cyclic peptide, oxytocin. 

Biography
du Vigneaud was graduated from Schurz High School in 1918. He began studying chemistry at the University of Illinois at Urbana-Champaign. He was influenced by lectures of Carl Shipp Marvel. After receiving his M.S. in 1924 he joined DuPont.

He married Zella Zon Ford on June 12, 1924. Restarting his academic career in 1925, he joined the group of John R. Murlin at the University of Rochester for his Ph.D thesis. He was graduated in 1927 with his work, The Sulfur in Insulin.

After several post-doctoral positions with John Jacob Abel at Johns Hopkins University Medical School, Max Bergmann at the Kaiser Wilhelm Institute for Leather Research in Dresden, and others, he became professor at the University of Illinois.

He next went to George Washington University Medical School in Washington, D.C. in 1932 and to Cornell Medical College in New York City in 1938, where he stayed until his emeritation in 1967. Following that retirement, he held a position at Cornell University in Ithaca, New York.

In 1974 he suffered from a stroke which ended his academic career. One year after his wife's death in 1977, he died.

Career
His career was characterized by an interest in sulfur, proteins, and especially, peptides. Even before his famous work on elucidating and synthesizing oxytocin and vasopressin, he had established a reputation for work on insulin, biotin, transmethylation, and penicillin.

He also began a series of structure-activity relationships for oxytocin and vasopressin, perhaps the first for peptides. That work culminated in the publication of a book entitled, A Trail of Research in Sulphur Chemistry and Metabolism and Related Field. 

Legacy
He joined Alpha Chi Sigma while at the University of Illinois in 1930.

Since 1905, hormones, or rather the science that studies them, endocrinology, has increased our understanding of physiological processes in health and disease.

From classical “gland” based endocrinology of a few decades ago when only a handful of hormones were recognised, we now have insight into a highly complex array of literally hundreds of hormones that allow cells to communicate with their neighbours and also with cells far away in the body. 

Clinical endocrinology working in parallel to laboratory based endocrine research has led to many important discoveries that have had significant impacts on many disease states including cancer, vascular disease (strokes and heart attacks), diabetes, osteoporosis, and obesity, to name but a few. Endocrine factors have not only been found to be responsible for producing or predisposing to some of these diseases, but manipulation of hormone systems has led to highly effective therapies, such as treatments for breast and prostate cancer.

New hormones continue to be discovered and characterised and although much is known about many hormones, the true complexity of interplay between these hormones in allowing effective cell communication is far from clear and will continue to tax endocrinologists well into the second century of hormones and endocrinology.

Historical Study About Hormones & Nobile Prizes
Introduction:

Before 1970, we knew little about how hormones work. Since then, a revolution has taken place. As evidence of this, more than one quarter of all Nobel Prizes for Physiology and Medicine, from 1970 to 1998, have been awarded to scientists whose work revealed some aspect of hormone action at the molecular level. Progress in this area has been fueled by extensive support from the National Institutes of Health (NIH). Martin Rodbell is just one of these Nobel laureates. A sampling of the others is below. Also listed are the Institutes of the NIH that provided support for at least a portion of each investigator's work.

 1971

For the first description of the way hormones work at the molecular level.
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Earl W. Sutherland, Jr.

Earl Wilbur Sutherland Jr. (November 19, 1915 – March 9, 1974) was an American pharmacologist and biochemist. Sutherland was born in Burlingame, Kansas. He won a Nobel Prize in Physiology or Medicine in 1971 "for his discoveries concerning the mechanisms of the action of hormones," especially epinephrine, via second messengers (such as cyclic adenosine mono phosphate, cyclic AMP).

Career
Sutherland received his bachelor's degree in chemistry in 1937 from Washburn University, Topeka, Kansas and earned his medical degree in 1942 from Washington University School of Medicine in St. Louis. After serving as a doctor in World War II, he returned to Washington University as a researcher in the pharmacology laboratory of Nobel laureate Carl Ferdinand Cori. In 1953, he became director of the department of pharmacology at Case Western Reserve University (then Western Reserve University) in Cleveland, Ohio, where he discovered the role of cyclic AMP in mediating the action of certain hormones. In 1963, desiring to limit his duties to research, Sutherland moved to Vanderbilt University School of Medicine in Nashville, where he was a professor of physiology until 1973. At the time of his death in 1974, Sutherland was a distinguished professor of biochemistry at University of Miami Medical School.

Awards and honours
In addition to the Nobel Prize of 1971, Sutherland won the Albert Lasker Award for basic medical research in 1970, and received the National Medal of Science in 1973. He was elected to the National Academy of Sciences in 1966. A residential dormitory at Vanderbilt was named in Sutherland's honour, and a plaque and photographic display there commemorate his achievements.

1977

The Nobel Prize in Physiology or Medicine 1977

	


KAROLINSKA INSTITUTET

October 1977

The Karolinska Institute has decided that the Nobel Prize in Physiology or Medicine for 1977 should be divided, one half being awarded jointly to Roger Guillemin and Andrew Schally

For the discovery of "releasing hormones", which mediate the release of hormones from the pituitary gland.
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Roger C. L. Guillemin
French–American physiologist (1924–)

Guillemin was educated at the universities of Dijon (his native city), Lyons, and Montreal, where he gained his PhD in physiology and experimental medicine in 1953. The same year he moved to America to join the staff of the Baylor University Medical School, Houston. In 1970 Guillemin joined the staff of the Salk Institute in La Jolla, California, where he remained until 1989, when he moved to the Whittier Institute for Diabetes and Endocrinology, La Jolla, becoming its director in 1993.
Early in his career Guillemin decided to work on the hypothesis of Geoffrey Harris that the pituitary gland is under the control of hormones produced by the hypothalamus. As the anterior pituitary secretes a number of hormones it was far from clear which to begin with. He eventually decided to search for the hypothalamic factor that controls the release of the adrenocorticotrophic hormone (ACTH) from the pituitary – it is known as the corticotrophic releasing factor (CRF). As it turned out, this was an unfortunate choice for after seven years Guillemin had nothing to show for his not inconsiderable efforts. Guillemin then worked for a further six years fruitlessly searching for the thyrotropin releasing factor (TRF), exposing him to skepticism from many other workers in the endocrine field.

The main difficulty was that such hormones were present in very small quantities. When Guillemin finally did succeed in 1968 in isolating one milligram of TRF it had come from 5 million sheep's hypothalami. It turned out to be a small, relatively simple tripeptide, easy to synthesize. The development of the radioimmunoassay method for the detection of minute quantities by Rosalyn Yalow was also of considerable help. Other successes quickly followed. Andrew Schally isolated the luteinizing-hormone releasing factor in 1971 and Guillemin in 1972 succeeded with somatostatin, which controls the release of the growth hormone.

In 1977 Guillemin shared the Nobel Prize for physiology or medicine with Schally and Yalow.

Roger Charles Louis Guillemin (born January 11, 1924 in Dijon, Bourgogne, France) received the National Medal of Science in 1976, and Nobel prize for medicine in 1977 for his work on neurohormones.

Completing his undergraduate work at the University of Burgundy, Guillemin received his M.D. degree from the Medical Faculty at Lyon in 1949, and went to Montreal, Quebec, Canada, to work with Hans Selye at the Institute of Experimental Medicine and Surgery at the Université de Montréal where he received a Ph.D. in 1953. The same year he moved to the United States to join the faculty at Baylor College of Medicine at Houston. In 1965, he became a naturalized citizen of the United States. In 1970 he helped in creating the Salk Institute in La Jolla, California where he worked until retirement in 1989.

Guillemin and Andrew V. Schally discovered the structures of TRH and GnRH in separate laboratories.

Guillemin signed along with other Nobel Prize winners a petition requesting that a delegation of the Committee on the Rights of the Children of the United Nations may visit a Tibetan child who is under house arrest in China since 1995, namely Gendhun Choekyi Nyima, recognized as the 11th Panchen Lama by the 14th Dalai Lama, Tenzin Gyatso.

Books
· Nicholas Wade (1981). The Nobel Duel, Anchor Press/Doubleday, Garden City, NY. 

· Bruno Latour and Steve Woolgar (1979). Laboratory Life, Sage, Los Angeles, USA. 

Andrew V. Schally
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Andrzej "Andrew" Viktor Schally (born November 30, 1926) is a Polish-born American endocrinologist and Nobel Prize laureate (1977) in medicine.

Biography
Schally was born in Wilno, Second Polish Republic (now Vilnius, Lithuania), as the son of Gen. Brigadier Kazimierz Schally who was Chief of the Cabinet of President Ignacy Mościcki of Poland. During World War II, Schally survived the Holocaust while living among the Jewish-Polish Community in Roumania. In 1945, he moved via Italy and France to England and Scotland. Schally received his education in Scotland and England. In 1952, he moved to Canada. He received his doctorate in endocrinology from McGill University in 1957. That same year he left for a research career in the United States where he has worked principally at Tulane University. 

Schally currently conducts research in Endocrinology at the Miami Veteran's Administration Medical Center in Miami, Fl. A Canadian citizen when he left Canada, Schally became a naturalized citizen of the United States in 1962. He was affiliated with the Baylor College of Medicine for some years in Houston, Texas. 

He developed a whole new realm of knowledge concerning the brain's control over the body chemistry. His works also addressed birth control methods and growth hormones. He—as well as Roger Guillemin—described the neuro-hormone GnRH that controls FSH and LH.

Schally received an honoris causa Doctors degree from the Jagiellonian University in Kraków. He received a Nobel Prize in Medicine in 1977.

The Nobel Prize in Physiology or Medicine 1992

	


NOBELFÖRSAMLINGEN KAROLINSKA INSTITUTET
THE NOBEL ASSEMBLY AT THE KAROLINSKA INSTITUTE

The Nobel Assembly at the Karolinska Institute has today decided to award the Nobel Prize in Physiology or Medicine for 1992 jointly to Edmond H. Fischer and Edwin G. Krebs

for their discoveries concerning "reversible protein phosphorylation as a biological regulatory mechanism".
1992

For discovery of protein kinases, which mediate the effects of hormones in cells.

Edmond H. Fischer

The Nobel Prize in Physiology or Medicine 1992
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Edmond H. Fischer
American biochemist (1920–)

Born in Shanghai, China, Fischer was educated at the University of Geneva, where, after graduation, he worked as an assistant in the organic chemistry laboratories (1946–47). After spending two years as a research fellow with the Swiss National Foundation (1948–50) he moved to the University of Washington, Seattle, as a Rockefeller Foundation research fellow (1950–53). After a brief spell at the California Institute of Technology in 1953, he was appointed an assistant professor of biochemistry at the University of Washington, subsequently becoming associate professor (1956–61) and professor (1961–90).

Fischer's most acclaimed work was done at Seattle in the 1950s and 1960s in collaboration with the biochemist Edwin Krebs. In 1955–56 the scientists discovered how the enzyme (glycogen phosphorylase) that catalyzes the release of glucose from glycogen in the body is “switched on.” The enzyme receives a phosphate group from ATP (adenosine triphosphate – the body's major energy carrier) in a transfer reaction catalyzed by a second enzyme, which Fischer and Krebs termed a “protein kinase.” They went on to show that glycogen phosphorylase is then switched off by removal of the phosphate group by a further enzyme (called a protein phosphatase). The addition and removal of the phosphate group reversibly changes the shape of the enzyme molecule, thereby switching it between the inactive and active forms.
These findings opened the way to a major new field of research suggesting how enzymes might function in various physiological processes, such as hormone regulatory mechanisms, gene expression, and fertilization of the egg. Their work also had implications for the understanding of certain diseases; for instance, abnormally phosphorylated proteins have been identified in muscular dystrophy and diabetes, while protein kinases may play a significant role in certain cancers and in airway constriction in asthma.
In recognition of his contributions to our understanding of enzymes Fischer was awarded the 1992 Nobel Prize for physiology or medicine, which he shared with his long-time coworker, Krebs.

Dr Edmond H. Fischer (born April 6, 1920, Shanghai, China) is a Swiss-American biochemist. He and his collaborator Edwin G. Krebs were awarded the Nobel Prize in Physiology or Medicine in 1992 for describing how reversible phosphorylation works as a switch to activate proteins and regulate various cellular processes.

Fischer was born in Shanghai, China. At age 7 he and his two older brothers were sent to the Swiss boarding school La Châtaigneraie, near the home town of his mother, Renée Tapernoux, in Vevey. At high school he made a pact with a childhood friend, one of them would become a doctor and the other a scientist and then they could cure the ills of the world. While at high school Fischer was admitted to the Geneva Conservatory of Music, he also considered becoming a professional musician.

At the completion of high school Fischer wanted to study microbiology, however he was advised to study chemistry. He studied at the University of Geneva during World War II, he enjoyed organic chemistry and also studied biology. He completed a PhD in organic chemistry under the supervision of Kurt H. Meyer, who worked on the structure of polysaccharides, and the enzymes needed for their synthesis and breakdown. Fischer worked on alpha-amylase.



Reversible protein phosphorylation

Fischer went to the United States in 1950 for post-doctoral research. He was supposed to take up a position at Caltech, but he was also, unexpectedly, offered a position at the University of Washington, Seattle. Seattle reminded Fischer and his wife of Switzerland so they chose to settle there.

Six months after his arrival in Seattle, Fischer began collaborating with Ed Krebs. They worked on glycogen phosphorylase; Krebs and Fischer defined a series of reactions leading to the activation/inactivation of this enzyme as triggered by hormones and calcium, and in the process discovering reversible protein phosphorylation.

Explained simply reversible protein phosphorylation works like this: a protein kinase moves a phosphate group from adenosine triphosphate (ATP) to a protein. The shape and the function of the protein is altered enabling it to take part in some biological process. When the protein has completed its role a protein phosphatase removes the phosphate and the protein reverts to its original state. This cycle takes place to control an enormous number of metabolic processes.

For the key discovery of reversible protein phosphorylation, Fischer and Krebs were awarded the Nobel Prize for Physiology or Medicine in 1992.

Through his career Fischer's research continued to look at the role reversible protein phosphorylation played in a variety of cellular processes.

1998
For the discovery that a gas (nitric oxide) plays a role as one of the body's signaling molecules.

Robert F. Furchgott
Scientists build on each other's work.
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American pharmacologist (1916-2009)

Furchgott was born in Charleston, South Carolina, and graduated with a BS in chemistry from the University of North Carolina in 1937. Three years later he gained his PhD in biochemistry at Northwestern University. From 1956 to 1988 he worked in the department of pharmacology at the State University of New York, and since 1988 has been Distinguished Professor, State University of New York Health Science Center. In 1998 he shared the Nobel Prize for physiology or medicine with Louis Ignarro and Ferid Murad for their discovery that molecules of the gas nitrogen monoxide (nitric oxide, NO) can transmit signals in the cardiovascular system.
Nitrogen monoxide, produced by one cell, acts by penetrating membranes and regulating the function of another cell. Nerves and hormones are well known as signal carriers, but this discovery was a totally new signaling principle in a biological system.

Furchgott began by researching the actions of drugs on blood vessels, but often observed contradictory results. Sometimes a drug acted to contract a vessel, but at other times it dilated the vessel. In 1980 he discovered that the neurotransmitter acetylcholine did not act to dilate blood vessels if the endothelium (surface cells) of the receiving cell were damaged. He deduced that the cells of the endothelium produce another hitherto unknown signal substance that makes the smooth muscle cells of the vascular system relax. He called the substance endothelium-derived relaxing factor (EDRF), and other pharmacologists (including Ignarro) set out to find it.
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Robert Francis Furchgott (June 4, 1916 – May 19, 2009) was a Nobel Prize-winning American biochemist.

Furchgott was born in Charleston, SC, to Arthur Furchgott (December 1884 - January 1971) and Pena Sorentrue Furchgott. He graduated with a degree in chemistry in 1937 from the University of North Carolina at Chapel Hill, received his Ph.D in biochemistry at Northwestern University in 1940. He was faculty member of Washington University School of Medicine from 1949 to 1956. From 1956 to 1988, he was professor of pharmacology at the State University of New York Downstate Medical Center.

In 1978, Furchgott discovered a substance in endothelial cells that relaxes blood vessels, calling it endothelium-derived relaxing factor (EDRF). By 1986, he had worked out EDRF's nature and mechanism of action, and determined that EDRF was in fact nitric oxide (NO), an important compound in many aspects of cardiovascular physiology. This research was important in the creation of Viagra, treatment of blue babies, and other medical and health-related issues.

From 1989 to 2004, Furchgott was a professor of pharmacology at the University of Miami School of Medicine.

Aside from the Nobel Prize in Physiology or Medicine he received in 1998, Furchgott has also received a Gairdner Foundation International Award for his groundbreaking discoveries (1991) and the Albert Lasker Award for Basic Medical Research (1996), the latter with Ferid Murad.

Furchgott, who was Jewish, lived for most of his married and career life in Woodmere, NY (Long Island). He was married to Lenore Mandelbaum (February 1915 - April 1983) from 1941 until she died aged 68. They had three daughters: Jane, Susan and Terry. He later married Margaret Gallagher Roth, who predeceased him. He served as a professor emeritus at the State University of New York Downstate Medical Center. In 2008 he moved to Seattle's Ravenna neighborhood. Furchgott died on May 19, 2009 in Seattle. He is survived by his three daughters, four grandchildren, and one great-grandchild.

Robert F. Furchgott died on 19 May, 2009.

Ferid Murad

The Nobel Prize in Physiology or Medicine 1998
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American physician and pharmacologist (1936–)

Murad was born in Whiting, Indiana, and graduated as an MD from the Western Reserve University School of Medicine, Cleveland, Ohio, in 1965. Three years later he gained his PhD from the department of pharmacology at the same university. He has held many important appointments; since 1988 he has worked at the Northwestern University Medical School, Chicago, Illinois. In 1998 he shared the Nobel Prize for physiology or medicine with Robert Furchgott and Louis Ignarro for their discovery that molecules of the gas nitrogen monoxide (nitric oxide, NO) can transmit signals in the cardiovascular system.

The hitherto unknown substance endothelium-derived relaxing factor (EDRF) had been discovered by Furchgott in 1980. Murad researched the action of glyceryl trinitrate (nitroglycerin) and related vasodilators, and in 1977 discovered that they release nitrogen monoxide, which relaxes the walls of smooth muscle cells. It thus has the effect of controlling the blood pressure and this is why glyceryl trinitrate is prescribed as a drug to treat the heart condition atherosclerosis (as ironically it once was for Alfred Nobel, who invented the nitroglycerin-containing dynamite). Murad also speculated that hormones and other endogenous factors might act in a similar way, although no evidence of this was forthcoming.

Ferid Murad (born September 14, 1936) is an Albanian American physician and pharmacologist, and a co-winner of the 1998 Nobel Prize in Physiology or Medicine. He is also a honorary member of the Academy of Sciences and Arts of Kosovo. 

Life
He was born in Whiting, Indiana to John Murad (born Xhabir Murat Ejupi), an Albanian and Henrietta Bowman, an American. He received his undergraduate degree in chemistry from the pre-med program at DePauw University in 1958, and MD and pharmacology Ph.D. degrees from Case Western Reserve University in 1965; an early graduate of the first Medical Scientist Training Program to be developed. He then joined the University of Virginia, where he was made professor in 1970, before moving to Stanford in 1981. Murad left his tenure at Stanford in 1988 for a position at Abbott Laboratories, where he served as a vice president until starting his own biotechnology company, the Molecular Geriatrics Corporation, in 1993. The company experienced financial difficulties, and in 1997 Murad joined the University of Texas to create a new department of integrative biology, pharmacology, and physiology. He now continues at the University of Texas Health Science Center at Houston as Professor and Director Emeritus of The Brown Foundation Institute of Molecular Medicine for the Prevention of Human Disease and holds the John S. Dunn Distinguished Chair in Physiology and Medicine.

Murad's key research demonstrated that nitroglycerin and related drugs worked by releasing nitric oxide into the body, which acted as a signaling molecule in the cardiovascular system, making blood vessels dilate. The missing steps in the signaling process were filled in by Robert F. Furchgott and Louis J. Ignarro, for which the three shared the 1998 Nobel Prize (and for which Murad and Furchgott received the Albert Lasker Award for Basic Medical Research in 1996). There was some criticism, however, of the Nobel committee's decision not to award the prize to Salvador Moncada, who had independently reached the same results as Ignarro.
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Murad at a lecture in 2008
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