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Foreword

ince the first hme the Nobel Pnze was incepted in

1901, Alfred Nobel s Will has been carnied out almost
every year Daming unavodable interferences lke the
world wrs, this prize for scientific and Wterary exccllence
and world peace has brought mnto hmehight and recogni-
tion enunent humanists and persuastve thinkers and re-
searchers who have pioncered the shaping of the world in
the past over 100 ycars

The members of the jury selecting the pnze winners have
repeatedly distinguished themselves by their professional
and impartial judgement Should we wish today, after this
considerable lapse of ime once again to nomimate the most
important figures from the vanous scientific fields, the
greater part of the hist could hardly be any different—with
Justa few names missing and a few added

The unbrased attitude of the commutiee which selects the
laureates n different spheres and their commitment to
stnictly enforce Nobel's last wishes that it 1s his will That
the award of the prize shall be made without regard fo nationality



50 that he who has the greatest ment, shall recetve it, b he o
Scandmavian or not,’ has rarely, 1f ever, been senously con
tested

The Will of Alfred Nobel

The Nobel Foundation was established under the terms of
the will of Alfred Bernhard Nobel, Ph Dhc, dated Pans,
November 27, 1895, which 1n 1ts relevant parts runs as fol-
lows

The whole of my remasmng realizable estate shall be dealt with
1 the following way the capital, invested m safe securties by 1y
executors shall constitute a fund, the interest on which shall be
annually distributed 1n the form of prizes to those who, during
the preceding year shall have conferred the greatest benefit on
mankind The said terest shall be drorded mlo frve equal parts
which shall be apportioned as follows one part to the person who
shall have made the most mportant discovery oF nventiont
within the field of physics, one part to the person who shall have
made the most important chemical discovery within the domain
of physwlogy or medicine, one part to the person who shall have
produced mn the field of literature the most outstanding work of
an wdealistic tendency, and one part to the person who shall have
done the most or the best work for fratermty between nations, for
the abolihron or reduction of standing armues and for the holding
and promotion of peace congresses The prizes for physics and
chemustry shall be awarded by the Swedish Acadery of Saences,
that for phystological or medical works by the Caroline Institute
n Stockholm that for literature by the Academy in Stockholm
and that for champions of peace by a committee of five persons to
be elected by the Norwegian Storting It 1s my express wish that
n awarding the prizes no consuderation whatever shall be givert
to the nationality of the candidates but that the most worthy
shall recerve the prize whether he be a Scandinaviarn or not



The Nobel Phenomenon

Since the first award was given in 1901, the Nobel prize has
always been regarded by laymen, scholars and scientists
alike as the ultimate symbol of excellence 1n achievements
The Nobelists, undoubtedly, occupy the topmost hwerarchy
in their arca of work and are considered peers In the late
19th century when Nobel contemplated the awards, there
was no substantial support for scholars or researchers As
an mventor and scientist with over 350 patents under his
belt, Nobel was aware that the cost of most research,
though modest, were beyond an mndependent scientist’s
means For example, evenas late as 1920, the research grant
for the entire Cavendish Laboratory was only about 10,000
dollars or 2,000 pounds for a ycar One of the major pnizes
available at that time, the Royal Society’s Rumford medal
by companson camed an honoranum of approximately
$150 The first year Nobel award n 1901 was $42,000 each
For the general public and the laureates themselves,
Nobel’s pnincely sum conshituted a symbolic message as-
serting, ma way, that these people really mattered

The value of the pnze has vaned between $30,000 and
$1 000,000 (1991 price value) over the years The division of
Nobel prizes into two or three portions further diminishes
its monetary value Although the purchase value (adjusted
for mflation) still lags behind the ongmal sum given in
1901 and no longer provides anything like the liberating
endowment that Nobel envisaged for mdependent re-
search the prestige of the award has increased mcom-
parably 1n ninety one years of its evolution The
extraordinanly deserving roster of recipients 1s the most
distinctive aspect of this pnize of all
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The Nobel prize has so far been anarded to an exalted
group of over 600 mdividuals and institutions Of these
nearly a quarter at 153, have been awarded to those who
have excelled 1n the field of physiology or medicine

One sigmficant point that 15 striking, while understanding
the Nobel phenomenon, 15 the tremendous influence the at

mosphere provides to a scholar in science Association with
laureates and apprenticestup under them nvolves not
merely education and traiming as 15 ordinanly understood,
but also the acqusition of the norms and standards, the
values and attitudes as well as the knowledge, shills and
behavioural patterns associated with particular statures
and roles

Hans Krebs, the 1953 Nobel laureate 1n Physiology of
Medicine and a student of the 1931 laureate Otto Warburg
explains thus ‘If I ask myself how 1t came about that one
day I found myself in Stockholm, I have not the shghtest
doubt that I owe this good fortune to the circumstance that
1 had an outstanding teacher at the cntical stage 1 My
scientific career Otto Warburg set an example the
methods and quality of first rate research Without hm, I
am sure I would never have reached the standards which

are prerequisites for bemng considered by the Nobel Com
muitee

As another laureate put it I knew the technique of re-
search, I knew a lot of physics 1 had the words, the libretic:
but not quite the music In other words, J had not been it
contact with men who were deeply embedded tn the tradt

tion of physics men of high quality This was my first real
contact with first rate minds at the lugh pomt of their
power”



This book 15 2 tnbute to all those people, to their unstinting
cfforts at surpassing themselves to extend the frontiers of
knowledge and learming, and to the untinng pursuit of per-
fection—a tradition that we seek to aspire to and establish,
within our own corporate ranks

Dr Viay Kumar Datla
Chairman & Managing Director

Biological E Limited






Introduction

The dawn of the twentieth century, the year 1900 was an
exciting year for hife sciences The dramatic triple discovery
of the work of Mendel by a Dutch, a German and an
Austriin scientist and their simultaneous confirmation of
his brilhiant findings n 1900 had at long last satisfied one of
man’s oldest desires, to know how the distinctiveness and
the very form of hwing things are passed along from
parents to progeny Genetics has come a Jong way since
then, so has man s understanding of the machines and the
mechanics that makes a life bick. Cells with therr intricate
organelles and chemical functions providing the functional
platforms for the chromosomes, DNA the genetic material
synthesising protemns and continuing the propagation of
Itfe nervous system with 1is masterly specialisations that
communicate impulses different bloed groups and an ex-
tremely sophisticated 1immuno system that nounishes and
balances the body, the enzymes and hormones that chemi-
cally conduct the show of life, the mucrobal world with
bactena and viruses and the fasanating mystenes of the living
world have unfolded one by one m the century that was

Xt



1900 was also the year of the beginning of the Nobel Pnzes
The Nobel Assembly at the Karolinska Institute at Stock
holm that chooses the Nobel Prize winners for Physiology
or Medicine have carmied out their unenviable job with
deepest understanding and farsight 1n the past nmety
years

The Nobel award in Physiology or Medicine in the first few
years since 1ts mception 15 indicative of the diverse areas of
investigation that man was making mto lumself to under
stand him The very first award 1n 1901 went to Behring for
discovenng the diphtheria antitoxin followed by Ross 1n
1902 for discovenng the transnmuttance of malaria and Fin
sen (1903) for treatment of diseases with concentrated hght
rays Pavlov was the first physiologist to get Nobel recogni-
tion {1904) and Golg1 (1906) was the pioneer of many of his
successors who were recognised for their contnbution 10
the understanding of nervous tissue—Adnan and Sher
nngton (1932), Dale and Loew1 (1936), Erlanger and Gasser
(1944), Hess and Moniz (1949) Eccles, Hodgkmn and Hux
ley (1963), Axelrod, Katz and Von Euler (1970), Sperry,
Hube] and Wiesel (1981) and more recently Cohen and
Levi~-Montalcin (1986)

Studies on cell structure and chemustry (first award to Kos
sel m 1910), blood groups and immunochemustry (begin
ning with Landstemer — 1930), and heredity and
chromosomes (Morgan 1933) are some areas that
domunated the Nobel awards for many years Chemusts
and more especially biochemists have actively pamcxpated
in the quest for Physiology or Mechcine and the 1962 1ec08
mution of Watson, Crick and Wilkins for their outstanding
deduchion of the double helix structure of the geneltc
matenal DNA established the dominance of molecular
biology The Ink of Morgans chromosomes beaded



through Beadle, Tatum and Lederberg (1958), Delbruck,
Hershey and Luria (1969) are the first few of the elite list of
Nobeblists who changed the shape of molecular under-
standing of how gene functions The base that they so
strongly built brought further msight into this fascmating
field of research The mechanisms by which viruses affect
the genes of cancer cells (1975), molecular genetics (1978),
genetic regulation of the body’s immune system (1950)

jumping genes’ (1983), simmunochenustry (1984), gene ac-
tion 1n antigen antibody reaction (1987) and genes that
cause cancer (1988) are subsequent important works in this
aren that led to the Nobel awards

The extended peniod of investigation in one area and the
lasting recogmition that the Nobel Commuttee gives 1t 1s
only illustrabve of its untinng involvement n under-
standing of the essence of life Every speciality of Iife scien-
ces that has contnbuted to the betterment of mins
knowledge and welfare has received the careful and con
hinuous attention and recognition of the Commuttee

The past runety years have been excihing for Iife scrences
and we have been able to penetrate deep 1nto the heart of
hfe s mystery As would be evident from the pages that fol-
low contributions of the Nobelists 1n this great search has
been almost total

Xt






Nobel Laureates it Phystology or Medicine

VON BEHRING, EMIL ADOLF
Nationality German

b March 15 1854, Mansdorf, Prussta, now in Germany d
March 31,1917, Marburg Germny

For lus work on serum therapy, especially ils application aganist
diphthenia by which he has opened a new road m the domamn of
medical saience and thercby placed 1t the hands of the physician a
victorious weapon agamnst illness and deaths

As an assistant to Robert Koch in Berlin, Von Behnng s
main field of research was the struggle agunst diphthena
On hus discovery that rats are immune to anthrax and that
rat serum 15 able to destroy the anthrax baaillus, he injected
guimnea pigs with the bacilliand kept them alive by treating
them with 1odine trichlonde On further injection with the
bacilius the animals did not show any signs of the disease



Nobel Laureates m Physiology or Medicine

By further expeniments, he developed and demonstrated
serum therapy, the theory that the serum of an ammal that
had been cured could be used for curing other ammals Be-
hning developed this techruqué further and as the quantita

tive requirements for the serum grew with increased
indents from hospitals, he developed horse serum asa sub-
stitute for the imited quantity of gumea pig serum Hesuc

ceeded finally m 1917, a few months before hus death, i
establishing a method for the immumzation of human
beings agamnst diphthena and producing the vacane T A

1902

ROSS, SIR RONALD

Nationahty Bntish

b May 13, 1857 Almora India d September 16, 1932,
London



Nobel Laureates in Phystology or Medicine

For Ius work on malara, by which he has shown how 1t enters the
organism and thereby has laid the foundation for successful re-
search on this disease and methods of combating 1t

Dunng the years from 1881 to 1894, Ross served with the
army 1n Madras and Burma In 1889 he marned Rosa Be-
ssig, daughter of Alfred Bradley Bloxam, they had two sons
and two daughters He was on leave 1n England m 1894
when he met Patrick Manson and became interested m the
cause of malaria Two years after his return to India (1897),
he found traces of the malana parasite mn the anopheles
mosquuto and, a year later, discovered that a parasite in the
blood of birds closely resembled the parasite of human
malarta He realized that since this was transmitted by the
anopheles, 1t was likely that human malana was trans-
mutted by the same agent

In 1899 Ross became a lecturer in the Liverpool School of
Tropical Mecicine and from 1902 to 1912 was a Professor
His activities were now mainly concentrated on the
elimmnation of the anopheles mosquito, as a means of
preventing malana

Ross always acknowledged his debt to Manson Although
he did not work out the details of the cycle n human
malana, he definitely disproved the view that malara was
contracted from air or water and, in the latter part of his
lfe, added matenally to the knowledge of malarial
epidemiology His pubhications include Prevention of
Malariz (1910) and tus Memorrs (1923)

In 1933, the Ross Institute and Hosputal for Tropical Dis-
eases was founded in his honour and he became 1ts first
Drrector-in Chief



Nobel Laureates i Phystology or Medicine

1903

)

FINSEN, NIELS RYBERG
Nationality Danish

b December 15 1860 Thorshavn Faeroe Islands, Den
mark d September 24, 1904, Copenhagen

In recogmtion of hus contribution to the treatment of diseases:
especually lupus vulgans, with concentrated light raduion:
whereby he has opened a new avenue for medical science

Niels Ryberg Finsen the Danush physicran worked at 'hf
Institute of Light Therapy, Copenhagen His discovery “’;e
sunlight and electric rays contam properties that can od
used to cure skin diseases and blemishes revolutiont

treatment 1n these areas Finsen light takes its name from
1ts discoverer The Finsen lamp 15 a lugh power device 10
emit concentrated or converged and hltered rays which



Nobel Laureates m Phystology or Medicine

have bactericidal properties Ultraviolet sections of sun-
hght have strong bactericidal power

Finsen authored several books on light therapy and 13 con-
sidered as the founder of modem phototherapy Modem
treatments Iike radation and drug therapy owe a lot to
Finsen’s proneering works with hight therapy

PAVLOV IVAN
Nationality Russian

b September 26 1849, Ryazam, Russia 4 February 27,
1936, Moscow

In recogntront of lus work on the phystology of digestion. through
which knowledge on vital aspects of the subject has been trans-
formed and enlarged



Nobel Laureates i Phystology or Medicine

Pavlov studied chenustry and physiology, recaving his
doctorate 1n 1879 He then spent two years m Germany:
studying the blood system and the physiology of digestion
It was these two aspects of bodily function which wntet
ested him most, 1n particular, the way they were controlled
by the brain

He found that 1f a dog was given food and simultaneously
a bell was rung at several minutes’ imtervals, the dog even
tually salivated at the sound of the bell, even1if no food was
present The dog’s nervous system had learnt to associate
the sound of the bell with food Pavlov called this be
haviour the “conditioned reflex and the process of lean
ing 1t *condtioning’ The conditioned reflex differs from
an nnate reflex such as the rapid withdrawal of 2 mb
from a pamful shmulus 1n that it has to be leamt A dog
salivating when eating meat 15 exhibiting an uncond:tion
reflex If 1t salivates at the sight of meat, on the other hand,
the reflex 15 conditioned As Pavlov demonstrated, a do5
reared without ever seeing meat will show no response to
1t, not having learned to associate 1t with food

Continuing tus studies mto the psychology of learming,
Pavlov found that learning the reflex would be tundered by
mterruptions The ‘ external mtubztion , as 1t 15 now called,
15 sumilar to the need for peace and quiet when studymng or
fearning any process He also discovered  mternal 1!
tion  which occurred 1f, after a conditioned reflex such °
Tesponse to the bell had been learned  the food stopped a{)
pearng when the bell was rung The dog ever\l“a‘);
stopped salivating The response was not forgottent bu
suppressed

One of Pavlov s most importint discovenes in this freld

6



Nobel Latreates in Phystology or Medicine

was that the area of the bramn responsible for this reflex 1s
one found only in animals higher up on the evolutionary
scale He thus tried to apply his theories to human be-
haviour n an attempt to explam psychotic and neurotic
conditions He considered that psychotic people, who shut
out the rest of the world, behave in that way because they
associate all excitation with possible injury or threat

Pavlov’s work has often been confused with brainwashing,
but mn fact many everyday responses are conditioned
reflexes, from the blink of surpnise to stopping a car at a
red hight

1905

KOCH, ROBERT

Nationahty German

b December 11, 1843, Klausthal, Prussia, d May 27, 1910,
Baden Baden



Nobel Laurcates i Phystology or Medicine
For Ius mveshigations and discoveries i relatton to tuberculosts

Koch, the greatest of all pure bacteriologists, studied math-
ematics and science at Gottiigen, but soon transferred 10
Medicine and graduated 1n 1866 The anthrax bacillus, had
been 1dentified as the cause for Jarge scale mortality of cat
tle in France and Germany, but was still a great hazard a5
no progress had been made 1n treatment or prevention

Koch tackled this problem mn his pnimitive laboratory
Shortly before, Ferdinand Cohn had first observed the for
mation of spores by a bacilus Koch now found that i cef
tamn conditions, which he studied exhaustively, the anthrax
bacillus forms spores that can survive on earth for years
He passed anthrax bacills, from the blood of an infected
ammal, from one mouse to another through twenty gener

tions, and found that they bred true He showed con

clusively that the anthrax bacillus 1s the cause and the only
cause of anthrax, and he worked out 1ts ife-hustory

Koch next inveshgated the causes of infective diseases fO:i
lowing wounds He showed that the mjection of putn

matenal mto anumals could produce various septic diseases
diffening cimcally In 1878 aniline dyes were first used 10
stam bactena by Carl Weigert (1845-1904) Koch greatly »@
proved Wergert s methods, and his masterly memor on
these researches was published mn 1878

After he went to Berlin, Koch mtroduced hus new methods
for abtaining pure cultures, uhlhzing gelatin, agar-agar, an )
other substances as solid media This step (1881 1883
revolutionized bactenology In 1882 he announced WS
greatest discovery the tubercle bacillus, and almost mme-
diately Paul Ehrhch described his defintive method of

8
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stairung that orgarusm In 1883 Koch was a member of the
German Cholera Commussion to Egypt, and there and n
India he discovered the causative organism, the cholera
vibrio In 1890 he announced that he had prepared form
cultures of the tubercle bacillus a substance, tuberculin,
which could be used for diagnosis and treatment As a
pure bactenologist Koch remains unequalled, and hus tech-
niques form the foundation of moderm methods

1906

GOLGI, CAMILLO

RAMON Y CAJAL,
Nationahty Italian SANTIAGO

b July 71843, Corteno, Nauonamq\ Spanish

Italy,

d January 21 1926, Pavia b May 1, 1852, Pyrenees,
d  October 18, 1934,
Madnd
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In recognition of thewr work on the structure of the nerois
system

Golg1 devised his silver impregnation method of stainn
nervous tissue (1873) This method revolutionized the his-
tology of the nervous system In 1880 he first descnibed the
neurotendinous spindle (‘organ of Golgr’) found near the
junction of a tendon with a muscle He classified nerve
cells, and described that type n which the mam process
(axon) does not become a nerve fibre, but divides repeated
ly to form an arborescence ( Golgs cells ) These rescarches
were published 1n 1885 1n his book on the histology of the
nervous system Golgis method of staining enabled in
dividual nerve fibres to be followed through much of thewr
course In 1898 he described a pecubar reticular formation
in the cytoplasm of cells (‘the Golg: apparatus )

In 1885 Golg: differentiated between the parasites of the
terhan and the quartan types of malana, and he show
that the beginning of a bout of fever was synchronous with
that stage of the life-cycle of the parasite when numerous
young parasites burst out of their contaimng eryl}“'oc)'te5
mto the blood stream In 1892 he showed that, whereas 1
intermuttent types of malarna (tertian and quartan fever) the
parasite passes through its hife-cycle in the blood m the
perrucious type of malana the parasites develop matnly 18
the organs of the body, and especially 1n the brain

Golgr’s work on the nervous system mspired that of
Ramon Y Cajal

When Cajal graduated all stamns for nervous tissue gave ut
tle dufferentiation between the nervous elements prope’
and the supporting hssue (neurogha) Tracking of

10
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mdividual nerve fibres was therefore difficult In 1873
Golg discovered his silver impregnation method of staimn-
g nervous tssue, which stamned nerve cells and therr
fibres black, while leaving the neuroglia faintly stained

Capl worked intensively on the histology of the grey mat-
ter, and mmproved Golgr’s method He disproved the cur-
rent theory that the grey matter 1s a network of
anastomosing nerve fibres, and he was able to trace Jong
nerve fibres which never fused with any others during
their course He put forward the theory that fibres that ap-
peared to joun nerve cells ended in termunal buttons, which,
however closely they rmight approach the nerve cells, never
actually touched them There was thus no anatomical
fusion of the substance of one nerve cell wtth that of
another Capl also discovered the collateral branches of the
axon.

Wilhelm had suggested that the fundamental unit of the
nervous system 15 the nerve cell withits branching proces-
ses and 1ts axon Cajal s histological work was establishing
this view when W Von Waldeyer 1n 1891 comned the word
‘neurone’ for the cell and its processes Waldeyer did no ex-
penmmental or other work n this field, to which Cajal
devoted the rest of his life Capl postulated that the nerve
mmpulse passed from the axon of one neurone to the
dendntes of the next neurone, and so to 1ts nerve cell and
axon. This postulate that conduction 1s 1n one direction
only, was formabzed by A Van Gehuchten (1861-1914) as
the law of dynamic polarity

In 1906 Cajal attacked the difficult problem of the
degeneration of nerve tracts and the method of regenera-
tion of nerve fibres after they had been cut Two opposing

11
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solutions to the problem of regeneration had long been
held, but Cajal proved that the proximal cut end of the
nerve grows out to meet the degenerated distal end Capl
next turned to the neurogha, the supporting tissue of the
nerve fibres i the central nervous system, and he was able
to distingush 1n 1t three different types of cells He also
studied vision in the faceted eyes of insects

1907

LAVERAN, CHARLES LOUIS ALPHONSE
Nationality French
b June18 1845 Pans d May 18 1922, Pans

In recognition of his work on the role played by protozoa 11t s
ng diseases

Laveran, the French physician, was an army surgeo? n
Algters when he discovered the parasite that causes human

12
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malana He graduated in military medicine at Strasbour
(1867) and ind addition to his mihtary career taught at Val
de-Grace College Pans Besides huis work on malarg
Lavetan worked on the causes of sleeping sickness (leish
maniosis), and  other  protozoal diseases  hik
trypanosomiasts At the Pasteur Institute, which he joine
m 1897 and where he worked until hus death, he estat
Lished the Laboratory of Tropical Diseases

1908

EHRLICH, PAUL

Nationality German MECHINKOQV,
ILYA ILICH

b March 14, 1854 Sterheln

(now Stryelin in Poland), Nationality Russian

d  August 20, 1915, Bad

Homburg Vor Der Wohe, b May 15, 1845, nem

Germany Kharkov, Ukramne, d July
16,1916, Pans
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In recogration of thewr work on immumty

The German bacteriologist Paul Ehrlich pioneered the tech
nique of chemotherapy 1 medicine From lus discovery
that certain tissues have a specific affinty for chemcals, he
reasoned that organmisms causing disease could be selective
ly killed with chemical drugs This led lum to produce
arsphenamine, the first synthetic drug, which 15 nghly ef
fective against syphilis

His interest in this aspect of medicine had been stimulated
by reading an account of the way tissues are affected by
lead It had been shown that the cells of those organs Mmost
affected dunng lead potsoning also absorb lead mn test tube
solutions That 1s, certain cells had an affinity for norganic
substances His work impressed the Germat
microbiologist, Robert Koch, who offered hum a post at his
Insutute for Infectious Diseases With a laboratory at tus
disposal, Ehrlich turned his attention to diphthena

Another German phystcian, Emul von Behning, had shown
that the toxins produced by certamn bactena such as tetanus
and diphthena stimulate the cells of the body to produc®
antitoxins which then reutralize the poison On the basts 0
these discoveries large amounts of anhitoxn could be
produced 1n animals and the serum used for therapeuti¢
purposes Ehrlich partictpated in these researches @M
poneered the large-scale production of diphthen?
anti toxins 1n horses

He w1s particularly interested mn finding a drug to cure
syphilis then a prevalent and crippling disease Ehelch
read reports of the successful use of arsemc compoun

aganst the Afnican sleeping sickness trypanosome, an

14
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organism resembhing the syphils spirochaete (so-called be-
cause of its spral shape) Because arsenic compounds are
generally poisonous to man, Ehrlich began to ook for one
which, while mnocuous to man, would destroy the
spirochaete In 1910, after testing over 600 compounds,
Ehrlich found one which fitted the bill The name of the
drug was arsphenamine and 1t proved to be a remarkable
success Marketed under the name of ‘ Salvarsan ’ 1t sold all
over the world and made a fortune for Ehrlich, a matter of
mdifference to lum It also provided the starting point for
the development of the synthetic drugs industry, in which
the German chemucal plants became leaders

Mechinkov, the Russian French biologist, was educated i
Russia and Germany In Messina Italy, where he had gone
on a research visit, he stucdied the transparent larvae of
starfish and noticed that some of their cells could engulf
and digest foreign particles These cell eaters he called
phagocytes  Furthering his work on phagocytic action at
the Pans Pasteur Institute, he found that mn human blood a
large proportion of the leucocytes (white cells) are
phagocytic and attack invading bactena This i tum
results in increased numbers of leucocytes 1n the infected
areas followed by the inflamed area becoming hot, red,
swollen and pamnful due to dead phagocytes forming pus

The Jast two decades of tis Iife were spent on the study of
humanaging since he believed that phagocytes eventually
begin to digest the host cells arded by the effects of mntes-
tinal bacteria and that effectively combating them would
sigruficantly increase the normal human Iife span

15
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In recogrution of therr work on immumty

The German bacteniologst Paul Ehrlich pioneered the tech
nique of chemotherapy 1 medicine From hus discovery
that certain tissues have a spectfic affimity for chemicals, he
reasoned that orgamisms causing disease could be selective:
ly killed with chemical drugs This led lum to 15’“’ducfe
arsphenamine, the first synthetic drug, which 1 highly e
fectiveagainst syphilis

His interest 1n this aspect of medicine had been stumulated
by reading an account of the way bissues are affected by
lead It had been shown that the cells of those organs most
affected dunng lead poisonung also absorb lead mn test tube
solutions That 1s, certain cells had an affimty for inorganic
substances His work impressed the Germat
mucrobiologist, Robert Koch who offered him a post at hus
Inshitute for Infectious Diseases With a laboratory at 1S
disposal Ehrlich turned his attention to diphthena

Another German physician Emul von Behnng, had show?t
that the toxins produced by certan bacteria such as tetants
and diphthena stimulate the cells of the body to produce
antitoxins which then neutralize the poison On the basis l?
these discoveries large amounts of anhitoxm could be
produced 1n ammals and the serum used for therapeut’s
purposes Ehrlich participated mn these researches an
pioneered the large-scale production of diphther?
anti toxins in horses

He was particularly interested 1n finding a drug to C“:;
syphulis, then a prevalent and crippling disease Ehili
read reports of the successful use of arsenic compoun
aganst the African sleeping sickness trypanosome; an

14
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organism resembling the syphilis sprrochnete (so-called be-
cause of its spiral shape) Because arsemc compounds are
generally poisonous to man, Ehrlich began to look for one
which, while mnnocuous to man, would destroy the
spitochaete In 1910, after testing over 600 compounds,
Ehrlich found one which fitted the bill The name of the
drug was arsphenamine and 1t proved to be a remarkable
success Marketed under the name of Salvarsan” 1t sold all
over the world and made a fortune for Ehrhch, a matter of
indifference to tum It also prasided the starting pomt for
the development of the synthetic drugs mdustry, m which
the German chermucal plants became leaders

Mechinkov, the Russian French brologist, was educated mn
Russi and Germany In Messina, ltaly, where he had gone
on a research visit, he stucied the transparent Jarvae of
starfish and nohiced that some of their cells could engulf
and digest foragn particles These cell eaters he called
phagocytes * Furthering hus work on phagocytic achion at
the Pans Pasteur Institute, he found that in human blood a
large proportion of the leucocytes {wiute cells) are
phagocytic and attack snvading bactena This i tumn
results in increased numbers of leucocytes m the miected
areas followed by the mflamed area becoming hot, red
swollen and pamful due to dead phagocytes forming pus

The last tuo decades of hus life were spent on the study of
human aging, since he believed that phagocytes eventually
begn to digest the host cells asded by the effects of mntes-
tnal bacteria and that effectively combating them would
sigmficantly increase the normat human hife span

15
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KOCHER, EMIL THEODOR
Nationality Swiss

b August 25, 1841, Berne Switzerland d July 27/ 1917,
Berne

For s work on the phystology pathology and surgery of the
thyrowd gland

Kocher made imnumerable contributions to techmques 2
wide range of surgical operations such as those on the
lungs the stomach and the gall bladder Especially 1mpor

tant was his pioneenng of ovariotomy and the apphmhﬂ‘j
of the anuseptic surgery of Joseph Lister His surgical su¢

cess also depended a great deal on the many xmprovements
he made in appliances and instruments

Kocher's most celebrated work, however were his studies

16
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on the thyrord gland His studies arose out of his opera-
tions — of which he performed over 5,000 during his career
— for removing the thyroid Pnor to Kocher, this operation
had frequently been fatal, but his applcation of Lister's
antiseptic surgery brought ham great success

In 1883 Kocher announced that the complete removal of the
thyroid gland led to a characteristic disease pattern but
that, where a portion of the gland had been left and had
grown, the disease pattern was modified The disease
symptoms described by Kocher (operative myxoedema)
were recognized as being analogous to those of the natural

ly occurring myxoedema, and Kocher's work did a great
deal to co-ordinate and relate studies on malfunctions of
the thyroid For instance, the fact became signficant that
for centuries there had been descriptions of cretmism, a
form of 1diocy and dwarfism, accompamed by the general
symptoms of myxoedema

Kocher also made other important observations, such as
the fact that hypothyroidism also resulted from such condi
tions as goitre He gave a tremendous general sumulus to
studies on the thyroid, particularly in the search for
therapeutic trentment This led to the introduction of such
valuable drugs as thyroid and thyroxin

His surgical skill made a marked rmpact on s contem-~
poranes particularly of course, his many students and as-
sistants  Further, Kocher published numerous studies
mcluding a celebrated Textbook of Operative Surgery which
was translated into many languages

17
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1910

KOSSEL, ALBRECHT
Nationality German
b September6 1853, Rostock d July 5, 1927, Heidelberg

In ncogmition of the contributions to our knowledge of el
chenustry made through his work on protens, cluding the
nuclewc substances

A biochemust, Kossel was one of the proneers who worked
for the recognition of biochemistry as an important cours®
matenal for University students as 1t has created an mde
pendent sphere of 1ts own, touching on the fundamen'lal
prncples of biology’ Kossel came from Rostock 1n the
North German countryside and studied medicine at the
Unuversity of Strasbourg Even the Nobel Commuttee whi

gave hum the award did not foresee how significant s
work on the four basic elements of nucleic acds =

18
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guamine, ademne, thymine and cytosin — was to prove for
the foundation of molecular biology These four basic ele-
ments — nitrogenous bases — along with uracil, are the al-
phabets of the genetic code, the language of the genes

1911

[ P ——

GULLSTRAND, ALVAR
Nationality Swedish

b June 5, 1862, Landskrona, Sweden, d July 28, 1930
Stockholm

For lus work on the dioptrics of the eye

Gullstrand, the Swedish ophthalmologist, studted at the
Universities of Uppsala, Vienna and Stockholm As a
Professor of Ophthalmology at Uppsala, he was the first
scientist to apply the methods of physical mathematics to
the study of optical 1mages and of the refraction of light in

19
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the eye He worked on astigmatism, improved the ophth
moscope and invented correcive lenses for use af
removal of a cataract from the eye The Gullstrand
lamp, a valuable diagnostic tool for the detailed study
the eye, was dewised by um

Gullstrand published several papers on dioptncs (deal
with the refraction of ight 1n the eye)

1912

o et

CARREL, ALEXIS
Nationality Amencan

b June 28 1873 Lyons, France d November 5, 19
Pans

In recognition of his work on vascular suture and the transpl
tation of blood vessels and organs

20
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Earlter attempts to transplant organs (in order to replace
diseased organs or amputated hmbs etc) had failed
through among other reasons, the lack of method for re—
establishing a normal blood arculation through the
transplanted organs An invariable cause of fatlure was the
development of thrombosis or stenosis

Carrel, who began studying the anastomosing of vessels in
1902, systematically analysed all possible complications
and developed techniques to overcome these causes of
fallure for example the enforcement of rnigid asepsis and
careful attention to details about the use of mstruments,
needles and sutunng

Using his new techniques, he was able to remove entire or-
gans such as the kidney and to replace them in therr
ongmal location or, occasionally, in different parts of the
body where they stll funchoned His studies were far-
reaching and paved the way for innumerable advances in
vascular surgery His techniques also found application in
transfusing blood from donor to recipient, a techmque
used before methods of preventing blood coagulation had
been found

Carrel 15 also renowned for his work on tssue culture
With his associates, he made sigrificant contributions to 1ts
development, and first demonstrated lus tissue fragments
1 1910 He was also celebrated for his methods, dunng the
First World War, of treating deep wounds by constant 1r-
ngation with a mild antiseptic and for the development of
a mechanical heart which was announced mn 1935 Many
advances in biology and medicine grew out of lus work.

21
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RICHET, CHARLES ROBERT

Nationality French
b August 26,1850, Pans,d December 4 1935, Pans
In recognstion of hus work on anaphylaxis

Ruchet, the many faceted doctor, was educated in Pans and
was the Professor at the faculty of Mediaine at Pans A d®
tinguished man of letters, he won great literary reputatioh
as a wnter on scienhific subjects and nternational pea‘e
under the pen name of Charlcs Epheyre

He was awarded the Nobel Prize for his works of

anaphylaxis , a term he used to describe a phencmeno\'\
noted earhier by Theobald Smuth 1e, 2 hypersensiive reac
tion {stmular to allergy) to mjections of foreign protems He
work on the physiology of respiration and digestion B
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Barany did extensive investigations on the physiology :;d
pathology of the inner ear and cerebellum He develop Hﬂ
method for accurate diagnosis of one-sided deafness ¢
headed the ear, nose and throat clinic of his Unversitys
Uppsala, for about two decades until lus death

1915, 1916, 1917 and 1918
Notawarded

1919

BORDET, JULES

Nationality Belgian

b June 13 1870, Soignes Belgmum d Apnl 6 1961,
Brussels

For his discoveries relating to immunity
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Bordet’s work on blood corpuscles and the destruction of
bacteria 1n the blood serum constituted the founding of
Serology Bordet graduated in Medicine in Brussels in 1892
and taught there from 1901 At the Pasteur Institute 1n
Pans, he found that when blood serum 15 heated to 55 C, it
loses 1ts ability to destroy bactena, but its anttbodies are
not destroyed He nightly deduced that some heat-sensttive
component of serum, which Ehrlich called complement ,
1s necessary Bordet demonstrated subsequently, in 1901,
that thus 15 used up when an antibody reacts with an an-
tigen, a process called “complement fixation’ and of tm-
portance to immunology It 15 now known that the immune
system contaimns mne vaneties of complement each an en-
zyme system which 15 responsible for the destruction of a
range of pathogens

1920

KROGH, SCHACK AUGUST STEENBERGEN
Nationality Danish
25
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b November 15,1674, Grenna, Denmark, d Scptcmber 13
1949, Copenhagen

For lus discovery of the captllary motor regulating mechantsm

It 15 1n the realm of human physiology — the physiology of
respration and the distnibution of blood to the tissues —
that Krogh s work 1s very important In 1904 Chnstan Bohr
(1855-1911) had shown that the oxygen dissociation cune
of haemoglobin differs 1n 1ts shape from that of blood
the same year, with K A Hasselbalch and Krogh, he made
the mmportant discovery that the dissociation curve 0
haemoglobin 15 greatly nfluenced by the partial pressure
of carbon dioxide present As the blood takes up carbon
dioxide 1n the capillanes, there 1s an increased hiberation 0
oxygen from oxyhaemoglobin

About 1908 Krogh developed hus micro-aerotonometer, 50
that the gaseous exchange between a single bubble of &
and blood flowing round 1t could be easily determit N
Using his aerotonometer Krogh, with his wife, showed tha
the arterial oxygen pressures were always below the
oxygen pressures i the alveolar air and he concluded that
gaseous exchange n the lungs 1s always due to diffusion
Part of the argument for secretion had been based on the
sequence of events 1n the swim-bladders of fishes In1911
Krogh working on lower marine forms which also main
taned therr relative positions despite changes m water
pressure, showed that there 1s no secretion of oxygen mnto
their air sacs

In man, Krogh calculated the quantity of oxygen wth;‘
should theoretically diffuse across the walls of the pU
monary alveolt and he showed that this amount was equa
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to the exchange of gas actually found, and that this cor-
respondence applied even when there was an extreme
demand for oxygen These results were effectively the
death blow to the secretion theory In 1912 Krogh, in col-
laboration with Johannes Lindhard (1870-1947), worked
out the mitrous oxide method of measuring the arculation
ratemnman

Krogh next turned his attention to the capillanes By mn-
genious calculahions he showed that the oxygen tension in
muscle 1s only slightly below that in the capillaries, even
when the muscle 15 intensely active He then confirmed hus
theones by expeniments on the frog’s tongue and 1n other
ways He found that when a muscle 1s at rest the number of
capillaries seen on examunation 15 relatively small But as
soon as the muscle 1s stimulated many hitherto unseen
capillanies open up become filled wath blood, and then dis-
appear on the cessation of activity He showed that such ef-
fects are not due to increased pressure in the vessel
supplymg the capillary field on the contrary, the capil-
lantes are 1 a constant state of tonus, which keeps them
constricted But as soon as there 1s a demand for more
Dlood to a part, such as on the shmulation of a muscle the
tonus 1s relaxed the capillary opens up and 1s filled with
blood

1921

Notawarded
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HILL, ARCHIBALD VIVIAN
Nationalty British

b September 26, 1886, Bristol, England, d June 3 197,
Cambndge

For Ius discovery relating to the production of heat 1t the muscle

Hill was a physiologst engaged n biophysical studies a:/‘:
did pioneenng work on energy exchanges during né o
and muscular activity After a brief period of lhem’e‘]'_ll
and expenimental work on drug and enzyme kinetics, .
began to develop methods for the study of mechanical aon
thermal energy exchanges during muscular contract! .
and their relation to the cherical process in muscle tissY
This work was interrupted by the Farst World War, during
which Hill served 1n the Army as a Major, founding arn
directing an Anti aircraft Expenimental Section
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1n 1909, and began to specialize in psychiatry, but swiiched
to biochemistry and studied techmques to examine the
chemical changes linked with muscular action He ol
lowed up the work of Hopkins, who had defnonstrated
that lachie actd 15 formed 1n a working muscle and showed
how this 1s formed, and how 1t 15 removed when the
muscle rests The ratio of anaerobic decomposiion [0
aerobic recombination 15 today known as the * Meyerho!
quotient’ In 1938 he moved to France since he was unhap
py with Nazi Germany and later escaped to theUS

1923

BANTING, SIR MACLEOD, JOHN
FREDERICK GRANT JAMES RICHARD
Nationality Canadian Nationality Canadan

b November 14, 1891, Al- b September 6, 1876,
bston Ontano d February — Perthshire Scotland 4
21,1941 Newfoundland March 16 1935 Aberdeen
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For the discovery of msuln

Banting, the Canadian physiologtst, studied in Toronto and
was a prnivate 1n the army before he completed his
Medicine and was commussioned A youth of robust health,
he won an MC for gallaniry in action n 1918 After hus
practice failed to take off, he took up research at Ontirio
University where Macleod, the Professor of the Physiology
faculty, gave him facilittes and a recently quahfied assis-
tant, Best, to further his nterests on studies on diabetics

Macleod studied Medicine in Aberdeen and after graduat-
mg m 1898, travelled extensively m Europe and America
He held positions in physiology and biochemistry at the
London Hospital, Western Reserve University, Cleveland,
Ohio He joined the University of Toronto subsequently as
Director Physiological Laboratory

In addition to his contsbution to the understanding of
diabetics he had worked in various areas like purine bases
carbamates tuberculosis bacterium, electric shock and air
sickness A brilhant teacher, author and an excellent re-
search worker, 1t was Macleod who had suggested the
name of Best as a research associate to Banting

Duabetes melhitus 15 a disease where excess glucose appears
in the bloed and unne and until Banting s work (1922), it
was always fatal Although 1t was known that diabetics
was linked to the pancreas ind probably to the cells m 1t
known as the 1slets of Langerhans 1t was Banting who
developed methods to 1solate the unknown hormones (in-
sulin) and demonstrated that glucose levels in blood could
be regulated with insulin

.
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Macleod was on sabbatical leave durng the time When
Banting assisted by Best, worked on thus problem Theor
monal extracts were purified with the help of cherist
Collip, to be injected for treatment of patients

The discovery of insulin was one of the greatest momers
mn the annals of medical history and mulhions of chabetic
patients have been saved with the help of msulin

The 1923 Nobel award jomntly to Banuing and Macleod
created some controversy, since the role of Maceod 10 the
discovery of insulin, independent of his tall status asa’™
searcher and academic was not significant Banting was
chsturbed enough at the omission of Best’s name that he
shared half the prize amount with him Macleod, humse®
shared Ius part of the prize amount with Colhp

Banting Joined the army again dunng World War I and
was killed 1n an air crash He was working on war gases

Insulin was 1solated 1 pure form 1n 1926 and much laters

in 1966, Sanger deducted sts chemucal structure, 1t 15
protein molecule, built of 51 anuna acids
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EINTHOVEN, WILLEM
Nationality Dutch

b May 21,1860, Semarang Java, now in Indonesta, d  Sep-
tember 29,1927, Leiden, Netherlands

For lus discovery of the mechanism of the electrocardiogram

Emthoven s first p1pers were on the physiology of the eye
on the bronchial musculature, and on the phystcs of the
capillary electrometer Thereafter he constructed a strmg
galvanometerand apphed 1t to record the electrical activity
of the contracting heart muscle (electrocardiography), as
well as for graphic registration of the heart sounds
{phonocardiography)

The electromotive changes accompanying the heart beats’
had been demonstrated 1n 1887 by Waller, but the tnertia of
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the capiliary electrometer did not allow more “““:f
demonstration that there was *a true clectneal vanaton
the human heart  Einthoven recorded electrocardioger™
not from the chest wall but from two hmbs of lhcsu“)“w;
three different combinations and these have remamedﬂ‘ec
standard recordings He also described the main de
tions of the tracing and devised a nomenclature

Electrocardiography 1s second only to the dlSCOV“{‘ ";;
rays by Roentgen in smportance among the phy
methods used mn chnical medicine

1925

Notawarded

FIBIGER JOHANNES ANDREAS GRIB
Nationality Danish
34
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b Apnl 23, 1867, Stkeborg, Denmark, d January 30, 1928,
Copenhagen

For lus discovery of the sprroptera carcinoma

Fibiger, the Danish pathologst, studied Medicine 1n Berhin
and later graduated from the University of Copenhagen mn
1895 He afterwards became Professor of Anatomy at the
Institute of Pathology

Fibiger pioneered the concept of mduced cancer by
producing tumors in the stomachs of rats by feeding them
cockroaches nfested with a certain species of West Indian
nematode parasites He contnbuted significantly to the
theory that cancer 15 due to constant umntation of the
stomach tissue

‘Yamagima Katsusaburo, the Japanese pathologist followed
this work by tnducing cancer in laboratory amimals by
painting coal tar derivatives on their skin

Although the theories and interpretations of Fibiger were
classic and trend setting 1n cancer research, hs claims of
cancer induction was found to be, unfortunately, false at a
later date
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WAGNER-JAUREGG, JULIUS
Nationality Austnan

0,
b March 7, 1857, Wels, Austna d September 27, 194
Vienna

ot
For Ius discovertes of the therapeutic value of malara moculab
1n the treatment of dementia paralytica

Wagner Jauregg the Austrian neurologist and psychlalrl“i;‘;
was a pioneer of shock therapy and other treatments o

mental disorders He w1s a Professor at the University o
Vienna from 1893 to 1928 Avicenna (980-1031) had © .
served that certain cases of mental disorders like syphlh:e
nsanity can be controlled by inducing febnle illness mn O -

patient Wagner-Jauregg established that malaral fevg g
which could be easily induced and then regu]ated o);
quinine therapy could be effectively used for treatment
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syphilitic meningoencephahtis, or general paresis of the
msane

Antibiohics have considerably replaced these methods now
But Wagner-Jauregg’s place as the first researcher to use
shock therapy for treatment of mental patents 1s
permanent

1928

NICOLLE, CHARLES JULES HENRI
Nationality French

b September 21, 1866, Rouen France d February 28
1936, Tuns

For hus work on typhus

Nicolle, the French physician and microbiologist, was the
Director of the Pasteur Institute i Tumts (1903-1932) and
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had worked with Roux n Pans He had worked onsever
diseases mcluding whaoping cough, measles, trachomt
and mfluenza

His study of the epidemic typhus fever got him the Nobe!
Pnze

Typhus fevers are caused by the pathogens nekeltsia and
the worldwide mortality rates due to this fever ranged
tween 10-70 percent The smaller size of these pathogens
(between bacteria and viruses) helped them escape dedut
tion untl Nicolle noted that the vicims mfected 0‘1“;’5
before they entered hospital, but stopped doing 50 jmmed!
ately after

He deduced, nghtly, that the path of mfection was broke?
when the patient s clothing was removed and clemed @
guessed that the body louse was the vector

Further expeniments with monkeys demonstrated that lhg
louse 1s only infective after taking blood from a yictrm, am
that the infection was spread through its frecal matter T}“;
classic work mn 1909 resulted 1n masstve controf efforts @
the lice and through that of typhus

Nicolle subsequently demonstrated that recos ered prtients
of typhus influenza and measles had developed antibodies
mn them He also discovered the carrier” state, 1mporia™
tnmmunology
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1929

EIJKMAN, CHRISTIAAN
Nationality Dutch

b August 11, 1858, Nykerk Gelderlands, Holland, d
November 5 1930, Utrecht

For lus discovery of the antmeurihic mbamin

A student of the Nobel laureate Robert Koch, Enjkman,
started 1nvestigations on benber, the mortal disease that
affected chicken when the infection broke out among his
Iboratory chicken The condition was characterized by an
ascending piralysis ulmately affecting the resprratory
muscles There was no evidence that the disease was due to
an infection Eykman discovered that the Jabortory atten-
dant had, for a short penod, fed the birds on caoked nce
obtained from the hospital kitchen Then 2 new cook ar-
nived and refused to allow nice from the military hospital to
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be given to the civihan laboratory This latter event cckoemn
aded with the disappearance of the disease in the Ch‘ced :
Eykman then showed that the dise1se could be produ "
will by feeding chicken on polished nice nstead of on "
mulled nce, and that the bran removed by polishing #0 .
cure the disease if admimstered with the polished nlhe
Eykman s work soon led to experiments by others Of‘mn
feeding of prisoners in the Far ast, and to the prever
and cure of human benben

Eykman musinterpreted his resulls, he thought U““l lh:
bran contined a special protem or shlt or, alternati e )s’lﬂ
protective substance against some poison Later w orkelfmn
Batavia and 1n Brtish India demonstrated that the .
contamed an essential food factor, now known as Vitam
B1 (thiamine)

HOPKINS, SIR FREDERIC GOWLAND
Nationality Briish
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' b June 20,1861, East Sussex,d May 16, 1947, Cambndge

i\ For lus discovery of the growth stimulating vitamins

I

' Hopkins's first publication (1878) was a note mn an en-

" tomological journal This mterest led him to a study of the
pigments of butterflies’ wings, which he believed to be re-
lated chemically to unc aad an intwtion which was not
confirmed for many years He soon distinguished humself
at Cambridge by devising a method for obtaining crystal-
hne protems and by his classic paper (with Morley
Fletcher, 1907) on the chemsstry of muscle contrachion A
student’s failure to obtain the Adamkiewicz colour reaction
for proteins led Hopkins to identfy glyoxylic acid as the
impurnity in commercial acetic acid which caused the test to
succeed, and to 1solate (with SW Cole, 1910) the important
amino acid tryptophan from protein hydrolysates, as the
fragment reacting with glyoxyhc acid

Already, by 1906, studies of the relabonship between
growth and diet had brought Hopkins to the concept of
accessory food factors (now called vitamuns) He based
his 1deas on expenments m which addition of small quan-
tities of milk to “ synthetic” diets restored normal growth in
rats Attempts to 1solate these substances were both
laborious and fruitless, and were followed by a nervous
breakdown m 1910, caused by disappomntment and over-
work.

For hus part 1 the development of the concept of vitamuns,
Hopkins shared the Nobel Pnize with Eykman His greatest
contnbution to biochemistry was Ius insistence that
biological problems could be solved in chercat terms, as
aganst the ideas in vogue at that ime
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LANDSTEINER, KARL

Nationality Austrian
b June 14,1868, Vienna,d June 26,1943, New York

For lus discovery of human blood groups

Karl Landstemner began work on his life long nterest: (l)he
mystery of blood at an early age after graduatmé ors
medical school and traming as a chemust for four ¥ at
Blood transfusions until then had been so disastrows b
France ltaly and England had passed Jaws proh® a
such expenments Landsteiner collected blood samples:
lowed them to clot then separated clot from the serum her
muxang the red cells of one individual to those of anot n;':
he could observe these cells agglutmating — dumP:on
together like a bunch of grapes His momentous conclus
that all blood cells were not alike and that they a7
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categonized nto A, B and nought — O — revolutionized
medical research later (Landstemner missed the AB group
sine none of his volunteers had this rare group i them, but
two of his colleagues 1dentified 1t ) The proneertng work
was long tn waiting before being recognized as a milestone
i medical sciences Singlehandedly, he had founded the
field of immunochemnustry

Landstemer was such a giant of science thal, in the range of
his achievements he has few equals He laid the
groundwork for today’s polio protective vacanes He
delimeated the mechamism of skin allergies His work on
Ruckeftsia opened the way for vacanes to prevent typhus
and Rocky Mountamn spotted fever

1931

WARBURG, OTTO HEINRICH

Natonality German
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b October 8, 1883, Freburg-n-Breisgau, d  Augwst \
1970, West Berlin

For s discovery of the nature and mode of action of
respiratory enzyme

Warburg, the German biochemist, was a student of E‘“}?\
Ficher, and graduated in Medicine from Heidelberg
1911 An enormously influential biochenust, he had suHe
great names as Meyerhof and Krebs as his students e
headed the Max Planck Inshtute of Cell Phystology tntie
retired at the age of 86 Dunng World War 1, he serv

the Prussian Horse Guards

Warburg’s major work was on mtracellular respiration f)”:‘i
he devised the Warburg manometer (or respxromete!t
1923 In this device very thin tissue shces are ncuba "
with a buffered nutrient and their uptake of oxygE“d
measured by the fall in pressure He used this to Sm‘s);
both normal cellular respiration and model systems asa ¢
the action of enzyme powisons (such as cyande) a"‘ﬁ
catalyhc metals such as ron, and the activity of Cance“:he
cells  The contribution of Warburg and his students t?u "
understanding of enzyme action, co-enzymes and the n
tion of nicohnamide aderne dimucleotide (NAD), €@
cerous cells and photosynthesis 15 enormous an
nvaluable

A bachelor till death, Warburg tended, towards the end, t0

be too individuahstic and mtolerant of others’ 1deas an
eventually became 1solated
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L& SRR
ADRIAN, LORD EDGAR
DOUGLAS

Nationality British

b November 30, 1889,
London d August 4, 1977,
London.

SHERRINGTON, SIR
CHARLES $COT

Nationality Bntish

b November 27, 1857, Lon-
don d March 4, 1952,
Eastbourne, England

For tharr discoveries vegarding the functions of newrons

Adnan, the knghsh physiologist, took tus M D at Tty
College (1915), Cambndge and was associated with the m
stitution for nearly 10 years He did much to advance
newrophysiology His major work was the use of ther-
mionic valve amplifiers to rehably record nerve mpulses
ina single nerve fibre, and to show that they do not change
with the nature or strength of the stimulus
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He further demonstrated that a nerve transputs wfor®
tion to the brain on the intensity of a stimulus by frequerd
modulation, 1¢, as the intensity nses, the number of ds
charges per second 1n the nerve also nses Working 0
electrical activity of the bram, hus contribution to the stuc}
of “Berger Rhythm” (after Hans Berger, 1924) opened 7
new areas of rescarch in epilepsy and the localio® ¢
cerebral tumors He lumself (1934) studied these bramnwdé
thythms which result from the discharge of thousands ¥
neurons and which can be displayed as an electiot
cephalogram (EEG)

An extremely active and popular figure at Tty Colleg®s
he was an excellent fencer, sailor and rock climber q
works include The Basts of Sensatton (1928), Mechans™
Nervous Action (1932) and Determung Human Beba?®
(1937) He was awarded a barony 1n 1955

Shernngton, the English neurophysicist, studied Medlaﬂ:
in Cambndge, as also yn Germany under Koch He w2 ;
Professor of Physiology at the Umiversity of Luverpool an‘r
London His major work was on reflex motor achvﬂy’m
vestebrates and he demonstrated the effect of reflex actc i
m facilitating the nervous system to function asa unit o
work expanded the field of bram surgery Asa Phys‘aaﬁ
he did work on cholera and diphthenta His contrbutt®
to a whale range of concepts and terminologies 11 neui‘:
ogy earned him the nickname of the Wilkam Harvey .
the nervous system’ The terms synapse, pr opriocep 1
motor unit, neuron poo}, etc were comed by him-

Shernington turned to phlilosophic wrntings and poe!fz
after rerement and hus work, Marn on fus Nature (1940 ,Sw
classic His book, The Integratmwe Action of the Ner®
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- Systems {1906), became a standard reference source book.

1933

MORGAN, THOMAS HUNT
Nationality American

b September 25, 1866, Lexington, Virgima, d December 4,
1945, Corona del Mar, California

For lus discovenes concermng the role played by the chromosome
m heredity

Morgan s first studies were in embryology, 1t was he who
showed by a very simple experiment with frogs’ eggs that
the Roux Weismann theory of differentiation was untrue
AvisittoH de Vnes Amsterdam, where mutant forms
of the eveming primrose were growng, drew hum to the
subject of vanation
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In 1908 he started breeding mice himself, followed by ﬁ:f
and the fnut fly Drosophila At first he tried the effedt
vanous mutagens on Drosophula, but without apparert &
cess His hybndization of these flies, however, msie? e
mvahdating Mendel’s laws, confirmed them At the s .
tume he found deviations from the law of mdependert aﬂ)
sortment of characters Thus his first mutant (”Wh"e;)‘e
was almost completely confined to male fhes, whic "
him to conclude that 1t 1s the male which1s heterogamen
(e, male = XY, female = XX) His second ml;,:
( rudimentary”, 1 e, rudimentary wings) was also con "
to the males But when he bred a race of the double m“f‘;ﬁ
he obtained 1n therr offspring all assortments of charac exl
as Mendel s law states, but not quite in the proporll"“sw g
pected 1f there were completely independent hered!
transmussion of wing and eye characters

The 1mtial imitation of these mutants to one sex he mttere
preted as due to their being determned by genes o
same chromosome The recombinahion between ther S16
gested to hum that chromosomes had exchanged Segmﬂ;r
1n the manner suggested by Janssens m 1909 The de]i
ture from Mendelian expectation was not sufficient 1
case to chinch the matter

In 1911, he discovered a considerable departure — w;}:
low percentage of recombination — between ‘ white e);“
and ‘yellow body” In a short communication (0 Sf’fem
that year he put forward the chromosome theory o
hentance, according to which the extent of recombnatt a
obtained between genes on the same chromosomé ]‘lsaﬂ
measure of their spatial separation Sturtevant was st o
undergraduate in 1911 when, 1n conversation with Morg? .
he realized that vanmations in the strength of hnkag
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between characters gave an index to their linear sequence
on the chromosome The same night he drew up the first
chromosome map, which showed five sex-linked genes

Morgan and lus co workers, Sturtevant, Bridges, and
Muller, developed this stmple theory wath astonishing suc-
cess, with the result that they were able to interpret the
whole range of Mendelian phenomena n terms of it Mor-
gan was a very active research worker and prolific writer
In tus latter years he returned to hus embryological studies

1934

MINOT, GEORGE RICHARDS
Nationality Amencan

b December 2, 1885, Boston, d February 25, 1950,
Brooklyn
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MURPHY, WILLIAM WHIPPLE, GEORGE
PARRY HOYT
Nationality American Nationality Amencan

b February 6 1892 b August 25 187 A

Stoughton Wisconsin, d  Jand, New Hampsh“‘;k

1987 February 2, 1976
York.

For thewr discoveries concern-

ng liver therapy n cases of anaemn

The American physiologist Minot and his fellow Amf:‘i
Murphy reported the results of their successful tred e
of permicious anaemia in 1926 Minot's earher WOT .
blood disorders was continued at the Peter Bent anea‘
Hosputal, Boston, where he worked on the lethal 6115f g
permicious anaemia He retired as the Director ©
Thorndike Memonal Laboratory i Boston
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Following on the work of Whapple, who had demonstrated
the control of excessive bleeding in dogs due to anaemia,
Minot and Murphy tnjected ras hiver into patients and ef-
fectively reversed aniemua They developed an effective
liver extract for oral consumption by patients and in 1948
1solated vitamun Byz (cyanocobolamine), a therapeutic anti-
anaemic factor, from liver extract Subsequent research has
revealed that pernicious anaemic patients lack a particular
substance that helps absorb Bi2, in their gastric uice

Murphy took hisM D from Harvard University (1920) and
was assoaated with Peter Bent Bngham Hospital 1n Boston
from 1922, He made specal studies on diabetics and dis-
eases of the blood, particularly with reference to hiver treat-
ment for pernicious anaemi1

Following graduation (1905) Whipple trained 1n Pathology
for two years He first described a rare condition charac-
terized by the deposiion of fat in the intestinal and
mesentenic lymphatic tissues  subsequently known as
Whipple's Discase After a year in the Canal Zone study
ing many tropical disease such as amoebic dysentery,
filaniasis, and blackwater fever, he returned to Johns Hop-
kins where, from 1908 to 1914, hus researches centred on the
hver, jaundice, and abnormal blood coagulation

In 1914 Whipple became Director of the Hooper Founda-
tion for Medical Research and Professor of Research
Medicine at the University of California i San Franasco
Desprte the difficulties of fitting out a new laboratory in a
war-time atmosphere, he continued his studies on bile for-
mation 1 dogs, gradually extending this to mclude
haemoglobin production and, consequently, experimental
anaemia, on which he published over 200 papers
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He developed, with Frieda Robbins, an expenmert!
model whereby fixed quantities of blood were rema¥
from dogs, and the influence of vanous diets n 8¢
regeneration of blood cells was studied They found that
hver, kidney, and meat were (n that order) pastcwlady e
fectivein stimulating the bone marros to produce new
blood cells

Liver extract had already been suggested by Hooper
1918 as particularly effective in the treatment of pemc®®
anaemaa m human bengs Hoopers findmgs &
neglected, but following Whipple's repotts, two Hat@
physicians, George Minot and William Murphy, begat ®
1926 to systematically mvestigate the use of Lver and othef
foodstuffs in the treatment of pernicious anaemia

For these researches, Whipple, Minot and Murphy shared
the Nobel Prize for Physiology or Medicine 1n 1934 The
relationshup between permcious anaemia and viam ¥
Biy deficiency was subsequently elucdated by ot
workers

The bile pigments were always of mterest to Whipple: but
he also made 1mportant contributions to our knowledge o
the blood protemns to the mechanism of blood clot for™?
tion and to the pathology of a genetic disorder whichlea
to anaemia and other sequelae Tound m peoplé o
Mediterranean extraction 1t was first named thalassem?
by Whipple m lus classic (1932) description of 5
pathology
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SPEMANN, HANS

Nationality German

b June 27, 1869, Stuttgart, Baden Wuerttenberg d Sep-
tember 12, 1941, Freiburg-in-Breisgau, Germany

For lus discovery of orgamzer effect in embryomc development

Spemann began his expenments with eggs of newts since
the egps of these small hizard-like animals closely followed
that of the other vertebrates, including man, in therr
developments The basic problem that he was trymng to

tackle was about how cells and tissues differentiate during
growth

He demonstrated that, by grafting tissues from one area of
the developing embryo to another the transplanted section
fan transfer jts organising power to its host’s embryo
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Spemann named this “mducing” bit of hssue thﬂ;: t";e
ganzer” This discovery led to the conclusion ond
specialisation of the cells could be explamned asané

a special group of cells

The brilliant work and deduction of Spemann 15 esp:;lg?é
significant since he did not know when he was spell o
so delicately on newts and salamanders that eac dfla] an
nies a complete master plan for the whole mdwvr e
for all the specialised protemns needed to produced
salamander, or a human

1936

DALEL, SIR HENRY
HALLETT LOEWI, OTTO

Lfurt
Nationality Bntish b June 3, 1873, Franh &

am Main d December =
b June9 1875 London d 1961, New York City
July 23 1968 Cambridge
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For thewr discovenes relating to chenucal transnussion of nerve
npulses

Dale, the Enghsh physiologist and pharmacologist, was
educated in Medhcne at Cambndge, London and Frankfurt
and joined the Wellcome Laboratories in 1904 Along with
G Barger, he studied the physiological action of ergot (a
potent extract from a fungal infection of rye) and therr
work led to two research areas which are Iinked with their
names These are lustamune a compound released by m-
jured cells or mn reachon to foreign protemn, and acefyl-
choline the neurotransmtter

Dale’s work on acetylchohne as agent in the chemical trans-
mission of nerve impulses won him the Nobel Prize His
work also led to the fuller understanding of allergy and
anaphylectic shock. Dale was the Director of the National
Institute of Medicine (1928-42) and was a major spokesman
for science 1n the UK His wntings include Adventures
Physiology (1953) and Autumn Glearings (1954) He was
kmghted 1n 1932,

Loews, the American physiologist and pharmacologist, was
a professor of pharmacolagy at the Umiversity of Graz,
Austna He graduated in Medicine from the University of
Strassburg He was m exile dunng the German occupation
and mugrated to America 1n 1940, where be became Profes
sor of Pharmacology at the College of Medicine, New York

Loew: 15 known for hus discovery of chernical transmission
of nerve impulses Working on frogs, he demonstrated the
presence of an invisible reactive substance, subsequently
named acetylcholme that could transmat nerve impulses
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Loew: also worked on the metabolism of heatt 1;‘11’\‘3();
and nerve system “Loew1’s test” was devised by ‘OVU)
detection of acute haemorrhagic pancreatitis His disc e
of a chemitcal means of conduction of nerve impulses:
ever, 1s hus greatest contnbution to science

1937

SZENT-GYORGI VON NAGYRAYPOLT, ALBERT
Nationality Hungarian

1986,
b September 16 1893, Budapest d October 10, 1%

Massachusetts

ot
For s discovertes 1n connection with the buological m;fl;w“f
processes with special reference to Vatamm C and the 4
fumanicacd

est
Szent-Gyorgl graduated m Medione from Buddp
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Unuversity (1917) and completed hisPh D from Cambndge
(1927), under Hopkins, on vitamns

On his return to Hungary (1930), he demonstrated that
vitamn C (the anti-scorbutic vitamin, ascorbic acid) was in
fact the same compound he had solated earlier m
Cambnidge 1n 1928 His studies on biological oxxdations
and discovery of ascorbic acid 1n adrenal glands got lum
the Nobel Prize He 1denttfied the Hungarian paprku as a
nich source of ascorbic aaid

By 1935 he was working on the biochemistry of muscle and
his work was later developed by Krebs on the metabolism
of muscles Gyorgi also 1solated two protens from muscles
{myesin and actin), which combine to form actomysin Ad-
dion of ATP (adenosine triphosphate) contracts ac-
tomysin and Gyorg: descnibed the sight of the contraction
of these artificial fibres as * the most exciting moment of my
sclentific career’

Gyorg 5 discovenes, leading to new understanding of the
phystology of the heart are significant He was offered the
presidency of Hungary mn 1947, but declined the offer and
mugrated to the US

His works-nclude, Chemistry of Muscular Contraction (1947),
Broenergetscs (1957) and Introduction to Submolecular Biology
(1960)
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1938

HEYMANS, CORNEILLE JEAN FRANCOIS

Nationahty- Belgian
1968

b March 26, 1892 Ghent, Belgum d July 18
Knokke

i
For the discovery of the role played by the smus and oot
mecharusms n the regulation of resprration

Belgian physiologist Heymans was educated at the U"e‘:‘r
sity of Ghent and studied physiology further n Europ as
US5 A In 1925, he succeeded s father, J F Heyman>
Professor of Pharmacology at Ghent

His investigations into the circulatorv and respnratolry 51';
tems led hum to the discovery of pressor receptors ah 5
of sensory organs n the wall of the Carotic Sinus th:;c a
an enlarged portion of the carotid artery near 1ts b
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tion He also discovered a set of “chemoreceptors or
‘glomera’ at the base of the aorta, near the pressor recep-
tors Glomera monitor the oxygen content of the blood
They also help mn regulating breathing through the
respiratory centre at the base of the brain

Y
DOMAGK, GERHARD

Nationality German

b October 30, 1895, Lagow, Brandenburg, d Apnl 24,
1964, Elberfeld, G ermany

For the discovery of the ants-bacterial effects of prontosil
Domagk embarked upon a systematic search for chemical
agents capable of destroying bacterra within the human

body In 1932 he made the outstanding discovery that
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Prontosil Red, a dye contanung a stiphonamide vk
could control streptococcal infections in mice

»
This result was not, however, published until 1935, p055\:
ly because of difficulty in repeating the resu%‘acmal
sequently, 1t was found elsewhere that the antt i
activity was specifically associated with the sulpho
grouping and not with the dye stuff itself

e
This ciscovery opened the way to the cheap and ?gc:ons
treatment of a vanety of hughly pathogeme mEd -
Dramatically, one of those whose lfe was Sae:’i hersel!
Domagk s own daughter, who acaidentatly nfect
in the laboratory

939
The Nazs forbade him to accept the Nobel Prize ;‘n;e
eventually (1947) he recesved the medal but not the
1940, 1941 and 1942

Not awarded
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DAM, HENRIK CARL PETER

Nationality Danish

b February 21, 1895, Copenhagen, d Apnl 1975,
Copenhagen.

For lus discovery of vitamn K

Dam graduated from the Polytechmc Institute of Copen-
hagen (1920) and took hus PhD Biochemustry from the
University of Copenhagen (1934) After workmg with
Nobel laureates Pregl and Karrer, he went to Amenca m
1940 and was mannly at the University of Rochester, New
York until he returned to Copenhagen as Professor of
Biochemstry at the Polytechnic Institute

Dam s major contnibution was his discovery of vitamin K
(koagulations-vitamn) Working with alfalfa hay, he and
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Doisy, independent of cach other, reported the sohtlonf:
this vitamin Dam was workng on a deficiency disease
chicks which led to excessive bleeding, delayed 02 "
tion and thus decreased blood clotting He demonstrd ;
that this was due to the lack of a fat-soluble anti ha?l—‘(m
rhagic vitamin, which he isolated and named vitamin

DOISY, EDWARD ADELBERT
Nationality American

b November 13, 1893, Hume, Ilinois d October 23, 1986:
St Lows

For hus discovery of the chemical nature of vitamn K
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! The Amencan brochemist Doisy, was educated in llhnos
} and took lus Ph D from Harvard Umversity 1n 1920 He
. worked with the embryologist, Edgar Allen, and spent
+ most of hus Iife at St Lows University Medical School,
. Missoun

Dotsy’s earlier works were on sex hormones and tm 1923 he
devised a bicassay for the female sex hormone and secured
potent extracts Butenandt isolated the first oestrone
Doisy’s major work was based on the study of vitamun K
the deficiency of which results in fathng blood coagulation
He 1solated the K factor (K for Koagulation) from alfalfa
grass and a related but different K factor from putrefied
fish meal He also demonstrated these two ant-haemor
rhagic vitamuns K1 and K2 as denvahives of 1,4-napthog-
ninone Vitamun Ki and K2 are valuable in therapy, for
example, in reducing bleeding mn a patient with an
obstructed bile duct

Doisy’s books include Sex and Internal Secretions (1930) and
Sex Hormones (1936) His contnbution to the knowledge of
vitamuns antibiotics hormones and blood buffers 1s enor-
mous and 1n 1955 the University honoured him by naming
Tus department after him
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A
ERLANGER, JOSLIH GASSER, HERBERT
SPENCER
Nationality American
Nationality” Amerncan

b January 5, 1874 San e

Francisco, d December 5, b July 5 1888, Plattevlul

1965, 5t Louts, Missourt Wisconsin, May
1963, New York City

For ther discoveries relating

to the lughly differentiated functions of single nerve fibres

Erlanger graduated in Chemustry from the Unuverstty Orf
California and took tus MD  from Johns Hopkins Um"zn
sity n 1899 He was Professor of Phystology at Washing! s
Unuversity when he began his collaborative work with .
student Gasser on the application of modern electromics !
the study of the electrophysiology of nerves They Us he
low voltage cathode ray oscillograph and observed b
charactenshic wave pattern of the nerve impulses ©
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nerve fibres on the screen Different nerve fibres have dif-
ferent conductivaty ratos, depending on the thickness of
the fibre Each nerve fibre also requires a stimulus of vary-
mg mtensity (threshold) to create an impulse Different
fibres transmut different kinds of impulses, represented by
different lypes of waves in the oscillograph

Gasser graduated from the University of Wisconsin in 1910
and obtamned his M D from Johns Hopkins Medical School
n 1915 He worked with Erlanger earhier and rejorned him
at Washington University, where he became a Professor of
Pharmocology m 1921 Neurophystology, the world over,
has tremendously benefitted from these studies Researches
on reflex action and the mechanism of pain have advanced
considerably due to their contnibutions

1945

T oh ey e

CHAIN, SIR ERNST BORIS
Nationalty- British
65



Nobel Laurcates 1n Physology or Medicine

b June 19,1906, Berhn,d August 12,1979, Ireland

FLEMING,
SIR ALEXANDER

FLOREY, HOWARD
WALTER

Nationahty British Nationality Bribish
b August 6, 1881 Lochfild
near Darvel, Ayrshire, Scot-
land, d March 11 1955
London

b September 24 18%,

Adelade  Australi, g
February 21, 1968 Oxfor

For the discovery of pemcillin and its curative effect in warious
nfectrous disease

The German Bntish biochemust Chain, studied physwloﬁ‘/
and chemistry 1n hus native Berlin and worked under H"{’g‘
kins 1n Cambndge University He moved subsequently
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Oxford, where he jotned Florey’s staff working on pencil
In Therr work, along with that of NG Heatley, on the
production, 1solation and testing of the mould product
perucillin proved tht it 1s a valuable antibactenial In 1948
he moved to Rome and in 1961 to the Impenal College,
London.

Florey’s work on pemcillin led hum to discover the enzyme
that destroys it (penucillinase) He later worked on develop-
ing strains of penicillin resistant to peniallinase

Fleming was associated with two major discoveries —
lysozymeand penicilhin

The discovery of Iysozyme was made m 1922, when he
showed that the nasal secretion has the power of dssolving
{or lysing) certamn lunds of bactera Subsequently, he
showed that the active enzyme lysozyme, was present in
many tissues of the body but, unfortunately, its activity
was hmited so far as the pathogenic organisms that cause
disease are concerned

Nevertheless, lysozyme did strskingly demonstrate the pos-
siblity of the existence of susbstances harmless to the cells
of the body but lethal to bacteria — the magic bullets’

sought with only himited success from the ime of Paul
Ehtlich

Fleming noticed 1 1928 that a culture of staphylococcus
had become accidentally nfected with a mould, sub-
sequently 1demtifred as Pemcillium notatum Around the
mould colony, the staphylococet had disappeared, and
Flemng correctly attributed this to the production of an
anh bactenal substance by the mould
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Carefully, he 1solated the mould and grew it m pure
ture 1 broth, he found that after a few days the bro
acquired a high antibacternl activity He tested the 7
sttty to the broth of a widé range of pathogeni¢ bage’l‘;'
and noted that many of them were quickly destroy edby

He also showed that white blood corpuscles were lmlle;0 lr{
atall, sensitive to pemcillin broth this was a fawr mdlC: "
that body cells generally would not be affected by ©
put the broth to practical use 1n separating puré stat
bactena, and 1n treating local infections

In his early work, Florey made important x:murxbuuo“5ems
knowledge of the lymphatic system and of Bm:}: o
glands 1n the duodenum Later, he returned to resea

the vascular system and explored the changes mvoy
atherosclerosis

After 1958 he made extensive use of the electron ﬂ“:;;l
scope to study the way m which susbtances pass ﬂ‘fg o
the endothehal barrier between the mtravascular an ed
travascular spaces His views and achievements g
new outlook to expenimental pathology

Florey was a man without vanity He went out of his ::g
to present the discovery of the chemotherapentic prope l
of peruciilin 1n 1ts right perspective and to give credit to
those who had played essential parts 1n the work
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multiple crossing over in frnt fhes And he demomm’i
that much of the evolutionary change m Organism “m
due to modifier genes Throughout his research Cﬂfee’; e
role of mutation in gene expression and the rature o
gene itself were the major foc1 of his research

In hus work with radiation, Muller came to reabize that “r:
were increasing our rate of mutations by nucleaf ngﬂP[“’m
testing and medical and industrral apphcations of 1 “’l !
technology Muller knew tht the overwhelming majonty
mutitions were deleterious to hving things

He forcefully, and shockingly, used to point this out l;lsﬂh‘;
evolution course which he taught at Indiana Unisé o
Prior to class, he would purchase a very mexpensive Puta
et watch Durning his lecture he would point out that ml
tion 1s change and most changes to a well adag "
organism Iike a change to a fine piece of machmery; ® [
be deleterious With that, he would take out Jus Po, 8
watch and smash 1t down on the table top, demonstr :f
what a ‘random change would do to a fine piece an
machinery or, by analogy, what a mutation might do w]ele
orgarusm No brology education at Indiana was comp
without Professor Muller’s course
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CORI, CARL

’ RESA
FERDINAND CORI, GERTY THERES
Nalxonahty American Nationality Amenican

b August 15, 1896, Prague
d  October 26, 1957, St
Lows, Missount US A

b December 5 189,
Prague Czechos]ovakxa, d
1984

For therr discovery of the course of the catalytic conversion of
8lycogen

Ferdmnang Cor1 was born 1n Czechoslovakia and graduated
In Medicine from Prague n 1920 He marned his clissmate,
Gerty Radnitz, the same year They moved to the US in
1922and formed a team until Gerty’s death in 1957
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At Washington University, where the Cons had takend? |
pomntment in 1931, they did their best known jomt m:;:rm
on the conversion of glucose to glycogen 1n the 3
body and the reverse breakdown

b
Clem de Bernad, the French phystologist, had, 35 ey "
1850, shown that glycogen forms an energy reserve g
the hver and muscles, which 15 converted to the
sugar, glucose, when the body needs further enefgy

The Cons discovered the precise steps volved 1 d::;;
sential biochermical process, and revealed the roleo
sugar phosphates for the first ime The detatls
process were further worked out by Fnty Lipmann

trydt
Con was Professor of Pharmacology and of Bloche“"‘r‘z‘:‘yg t
Washington Uraversity Medical School until hus 1€
mn 1966

of
Gerty Radnutz Con graduated from the Medical &h;‘g ©
Prague Unuversity sn 1920, and moved with her husb‘ Net
America 1n 1922, where she took up an assxgnment 2 !
York State Uruversity In 1931 she, along with her hus e
Con, moved to Washington University, where she bec
a Professor of Biochemustry in 1947
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d
mjections of the pitwitary extract induces sym‘f;;’e‘;m
diabetes Working on dogs in which dirbetics ha ool
duced by excision of the pancreas, he showed lhﬂ!mmw
of adenobyophysis made the animal extremely se e
insulin, thereby relieving the symptoms of the dise

1o
Houssay was the F'ounder-Director of the InshtuAlre1 Oail?m
ogy and Experimental Medicine, Buenos Aires o Pert
against the dictatonal junta regime of General Ju oon
he was dismissed form service and had to surv;:’e ’
medical practice The state endowment for U * S
award was also dented to him, but he refused };rnd
opportunities abroad and stayed onn his motherla

1948

Nationality Swiss
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b January 12, 1899, Olten, Switzerland, d October 12,
1965, Basel

For lus discovery of the high efficiency of DDT as a contact
poison aganst several arthropods

Muller, the Swiss cherrust, was educated in Basle He spent

Tus career from 1925 with the Swiss chencal company of
JR.Geigy

His search from 1935, for a cheap and eastly producible n-
secticide which would also be rapid persistent and harm-
less to plants and warm blooded ammals, ended 1n his
patenting an 1nsecticide, dichloro diphenyl trichloro
methane, or the commonty known DDT, 1n 1940 DDT was
first synthesized by the German chemust Zeidler in 1873

DDT was successfully field tested agamst the Colorado
potato beetle by the Swiss government and the US
Agneultural Department It was also hughly effective in
eliminating the lice carmiers of typhus fever and thereby
preventing epidemics at the end of World War II

The msechicide resistance developed by insects, as also the
damage caused to the ecology by DDT, however resulted
In adverse criicism of the product after two decades By
1970, many advanced countries banned the use of DDT
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njections of the pituitary extract induces symptoms of
dabetes Working on dogs 1n which diabetics had been ml
duced by exaision of the pancreas, he showed that remova

of adenobyophysis made the ammal extremely sensitive 10
insulin, thereby reheving the symptoms of the disease

Houssay was the Founder Director of the Institute of Biol
ogy and Expenimental Medicine, Buenos Aires Anacw
aganst the dictatonal junta regime of General Juan Peron
he was dismussed form service and had to survive 0%
medical practice The state endowment for the Nobet
award was also denied to hum, but he refused promlsmg
opportunities abroad and stayed onin his ‘motherland

1948

MULLER, PAUL HERMANN

Nationality Swiss
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b January 12, 1899, Olten, Switzerland, d October 12,
1965, Basel

For lus discovery of the high efficiency of DDT as a contact
poison against several arthropods

Muller, the Swiss chemust, was educated 1 Basle He spent
hus career from 1925 with the Swiss chemical company of
JR. Geigy

His search, from 1935, for a cheap and easily productble m-
secticide which would also be rapid persistent and harm-
less to plants and warm blooded arumals, ended in his
patenting an nsecticide, dichloro diphenyl tnichloro
methane or the commonly known DDT, in 1940 DDT was
first synthesized by the German chemust Zedler in 1873

DDT was successfully field tested agamst the Colorado
potato-beetle by the Swiss government and the US
Agncultural Department It was also highly effective 1n
elmmnaung the lice carriers of typhus fever and thereby
preventing epidemics at the end of World War II

The msechicide resistance developed by insects, as also the
damage caused to the ecology by DDT, however, resulted
In adverse criticism of the product after two decades By
1970, many advanced countnes banned the use of DDT
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HESS, WALTER RUDOLF
Nahonahly Swiss

1
b March 17, 1881, Frauenfeld, Switzerland, d August 12
1973,Locamo

i
For Ius discovery of the Sunctional orgamsation of the inlerbm
4 a coordnator of 1 actwibies of the mternal organs

The Swiss neurophysiologist, Hess, studied Medicne b:f
five Universities 1n Switzerland and Germany before e
oming an Oophthalmologst However, he sw1tche(:\ t:d od
subject of Physiology at the University of Bonn and7 ;l
the department gt the University of Zurich from 1917-

50
He pursued hus Interests m the autonomous nervouisya .
tem with the help of Precision surgery he had picked sfem
an ophthalmologist The autonomous nervous Sy:
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controls mnvoluntary functions such as breathing, blood
pressure, temperature and digestion

A fine msulated wire with a bare end was wmnserted m cats,
which were under anaesthetic, in such a way that the bare
end was at a defined point in the midbram As the animal
reganed consciousness, he could, by passing a small cur-
rent, induce different reactions such as sleep, rage, evacua-
tion and changes m blood pressure and respiration 1n the
ammal He Jocated the seat of autonomuc function at the
base of the bram, 1n the medulla oblongata and the dien-
cephalon, and particularly at the hypothalamus The work
led to the detailed mapping of the brain and the relating of
phystology to psychiatry

MONIZ, ANTONIO CAETANO
DE ABREV FREIRE EGAS

Nationality Portuguese
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b November 29, 1874, Avanca, Portugal, d December 13
1955, Lisbon

For s discovery of the therapeutic value of leucotomy 1 certait
psychoses

Moniz was the professor of neurology at the Univ ersity of
Lisbon and 15 considered to be the founder of psyd
surgery His work on the development of cerebral angch
graphy i the late 1920s revolutionaized the diagnost
aspects of intracranial diseases

In 1936, Moniz along with Almeida Lima performed ’hi
first “prefrontal lobotomy’ operation This reasoned ‘hai
severance of nerve fibres between the apex of the fronta
lobes, known to be associated with psychologxcal respon
ses, and the thalamus in cases like schizophrenia ar

paranoia, would cause a transformation nto normal men
tal activity The side effects of lobotomy also made hum
cautious that 1t be done only 1n extreme cases where every
other treatment had failed

Moniz, who was politically active was a Protuguest
Mimster several hmes

78



Nobel Laureates in Phystology or Medicine

HENCH, PHILIP SHOWALTER
Nationality American

b February 28, 1896, Pittsburg, Pennsylvantn d March 30
1965 Ocho Rios, Jamaica

KENDALL, EDWARD
CALVIN

Nationality Amencan

b March 8, 1886, South
Norwalk Connecticut d
May 4, 1972 Princeton
NewJersey
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REICHSTEIN, TADEUS

Nationabty Swiss
b July 20 1897, Wiloclawek, Poland

o7
For thewr discoveries relating to the hormones of the adrenal ¢
tex thewr structure and brological effects

Hench graduated m Medicme from the Unwersﬂ)'c;f
Puttsburg m 1920 and jamed the faculty of Mayo Cin! o
Minnesota Working on arthritis, he noticed that Pal: 0
with jaundice or pregnant women suffered Jess froma e
tal pamns His mvestigations, along with Kendall, led to
use of cortisone and adrenocorticotropic hormone (A

W
Kendall stuched Chemusty at Columbra Universitys 1;12
York and thereafter worked masnly at the Mayo FO“aﬂ ‘
tion in Rochester, Minnesota Thyroxin, a new ammo

on
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was 1solated by lim from the thyroid gland Thyroxin con-
tains rodne, and 1t 15 a component of the thyroid hormone
{thyroglobulin) that plays a regulating role m body meta-
bolism In the 1930s he 1solated a series of steroids from
thyroid glands and one of them, Cortisone ’, was shown to
relieve the symptoms of rheumatoid arthntis by his co-
worker Hench By 1943, over 23 cortisterords had been 1s0-
lated 1n the US ‘and Swatzerland and Kendall and others
had devised synthetic routes to make related compounds

Rexchstein was a student of Staudinger He graduated from
Zunch 1n 1922, He collaborated with Kendall and Hench
1n therr work on the hormones of the adrenal cortex which
culmmnated n the 1solation of cortisone as also its
therapeutic apphcation 1n treatment

1951

THEILER, MAX

Nationality South African
81
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b January 30 1899, Pretona, South Afnca d Augustih
1972, New Haven, Connecticut

For Ius discovertes concermiung yellow fever and how to combatd

Theiler, a South African research physician was Cd“ﬁ;:‘i
at the University of Capetown and 1n Switzerland Ake
traming at the St Thomas Hospstal, London, he gradu .
from the Landon School of Hygiene and Tropical Medio™
m 1922,

His research at the Harvard Medical School (1022-153307
and at the Rockefeller Institute for Medical Research, M’;
York City (1930-1964), mncluded encephalomyem)s an
other viruses associated with tropical diseases

His work on yellow fever fetched hum the Nobel Prize Hé?
discovery that mice are susceptible to yellow ffe';h e
facilitated an 1deal laboratory animal for the study 0 a
disease and eventually led to the development of the ¥ nt
cine aganst the disease His studies led to the developmé
of the first attenuated stram of the virus

At the Rockefeller Institute, Thesler and hus assocxa;i
developed the improved (17-D) vacane, widely used o
human immumzation aganst yellaw fever, the deadly 7 2>
duease carried by the Aedes mosquito, especially 4%
aegyphi
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WAKSMAN, SELMAN ABRAHAM
Nationality Amenican

b July?22 1888, Priluka, now Ukramne,d August 16,1973,
Hyannis Massachusetts

For lus discovery of streptomycn, the furst antibiotic effective
agamst tuberculosts

Waksman, one of the foremost authorties in soif mucrobiol-
ogy, started his life in dufficulty as a young Jewsh boy in
Ukraine In 1910, he migrated to the US and did lus Ph D
n Califormia 1 Biochemistry He spent most of his career at
Rutgers Unuversity, New Jersey, and was a Professor of Soi}
Blolcgy

His systematic search for soil antibiotics since 1939 resulted
In the 1solation of the new antibotsc, streptomycin, from
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the soil orgamsm Streplomyces grisens, i 1943 Stre;:
tomycin destroys the human tubercle bacillus and becar™
amajor and effective drug for combating tuberculosis

Waksman solated a number of antibiotics from soil ba;
terra hike actinomycin, which though toxic to some anmas
15 used 1n the treatment of cancer Several other antibioh
like neomycin are also the work of Waksman and his 'ei;{n;
The term “antibiotics’ was first comed by hum m 1941 "
works include hus autobtograph, My lfe with the Micro ;
(1951), and a most exhaustive and authontative book, Pt
ciples of Soil Microbiology (1927)

1953

KREBS, HANS ADOLF

Nationahty British

4
b August 25, 1900 Hildesheim, Germany, d Novembe
22 1981, London
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i his discovery of the citnc acid cycle

LIPMANN, FRITZ ALBERT
Nauonahty American
b June12,1899,Koemsburg Germany,d 1986

For hug discovery of co enzyme A and its importance for inter-
mediary metabolism

In the early years of the twentieth century the German
chernust Frany Knoop had suggested that the fatty acids —
the products into which the ordimnary fats of foods are
broken down — are ‘burned’ by the removal of two carb-
Onatoms at 2 time 1n a four-step process of oxadation The
Nobel Iaureate Otto Warburg, at about the same time had
found that an ron-contamning catalvst 1s necessary to ‘ac-
Uwate ordinanly mert oxygen and bring 1t into the

85



bustsop, P Scientysy, ennch Wield
Iso Nobg, reate fi "h proof that the eyt
Step 1 the y, 1on p, 1S 1ot the oxidape
but the Temova] of h °m the fo0 4, ffs

In the latter Partory, 1920 ¢ Dayyg Kelin of Unnversy

that a1 € three men were partly
nght I COmMbustn Bydropen 525 16 be romaned o
atomg ata tme but to Make this Possipla Oxygen hastote
Wed ang TUSE first by hvateq b, , lalyst The int
Ssence of the System ;g the Production anq transfer of
Chergy, Exactly how 4, Was ACCOMPlisheq Temained ur
known and Iaboraton&'s all arounyg the worgg were seekirg
a solutron, In the late 1 940 Krepg Who had Jep Germary
0 becoy, a Professor of Blothem:stry at the Uniyersity of
Sheffiely 0 Englang Worked gy exactly yypo s happens -
the fiye Steps knoyp, as the Citne aepg Cycle 1n wheh
Pyruy acd p, breakdown Product of 4pe sugars and
Starcheg 'S brokep, dowp 10 Carbop dioxide and ywater

ed

The key lnfermedxafy n the mtraconverswn Of these acids
Was citre aad gcq 1 coen, ® A produced dunrg
egconss Teactg With 5 four Carbop Compoyng oxaloacetic
acd Yielg 4p SIX Carpop, Citrye The atnc aqd s
then trangg, ed 1 4 €nes o, T€actions 4, Other six fiie
nd fop Carbop, r:arboxyhc acids Ty, Molecules of carbon
d‘°’“de' the Baseoy, Waste Producey ¢ <ell metabolism, are
Teleaseq n the Series 1y droger, atoms are also removed
from Certarn aad mg;, les an, A€ transferreq to another
Compley Series of Teaction, OWnas the electron transpont
cham, There they, COmbipe with Molecylay oxygen 1o
Prodyc, Water ang More Ehergy Ap the conclusion of the
AUne 4o txansfonnauons Paloacetic gy 1s regenerated



Nobel Laureates in Phystology or Medicine

and the cycle 15 ready to be repeated with the mtroduction
of another molecule of acetyl coenzyme A

The cycle sequence of reactions outlined here 15 now
referred to as the Krebs cycle (in honor of 1ts discoverer ),
the citnic acad eycle (because of the special role of that com-
pound), or the tricarboxylic acid cycle

During the same years Lipmann, who had also left
Germany and was then Professor of Biochermstry at
Harvard, discovered another substance that played a criti-
al role i the power production of the cell He named 1t
coenzyme A, and 1t was 1solated a few years later, in 1951,
by Feoder Lynen of Germany

1954

ENDERS, JOHN FRANKLIN

Nahonahty Amencan

87



Nobel Laureates i Physiology or Medicine

b February 10,1897, Connecticut, d September8, 195

ROBBINS, FREDERICK
CHAPMAN

WELLER, THOMAS
HUCKLE
Nationality Amernican
Natonality Amencant
b August 25, 1916, ? Y

Auburn, Alabama b June 15, 1915 A%

Arbor, Michigan

For thar discovery of the ability of poliomycdiis veruses 10 e
m eultures of varsous types of tissue

t
The American virologist Enders, whose proneering L;:;m
my of viruses revolutionuzed the field of virology,
change of severat careers before finally setthing down mmxe
favounte ares He was, n turn, a flymng instructor, an e
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agent, took a language course at Harvard for four years
and, finally, made the change to microbiology at the
Harvard Medical Schoo! and took a Ph D 1n 1930

His interest switched to the culturing of viruses which was
then bemng done on live chick embryos By the use of
peniciilin to stop the multiphication of bacteria, Enders
theonised that viruses could be cultured in iving cells In
1948, together with Robbins and Weller, he cultured the
mumps virus using a homogenate of chick embryo cells
and ox serum with added peruallin This was followed by
cultunng of the polio virus (1949), and the measles virus
(1950) The vaccine the tno developed for measles (1951)
came into widespread use in 1963

Robbins graduated from the Harvard Medical School
(1940) and joined Enders 1n 1948 His mamn work was on
the cultivation of the poliomyehitis virus in tissue culture
His work on the viruses of mumps are also well known

Weller, a student of Harvard Medical Schoo), jomed Enders
1939 as a tutonal student and was mntroduced to the field
of virology and tissue culture techniques After a stint m
the army, he rejoined the Enders group 1n 1947 He 1solated
the viruses reponsible for Varicella and herpes Zoster and
developed diagnostic tests for them He also demonstrated
thata single virus caused both these diseases
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hydrogen atom at a specific site on the nboflavin molecule
This proved the effect of an enzyme on the chemucal ac-
tity of specific atoms and led to the study of enzymes that
facilitate oxidation reactions in hving cells and ways 1n
which nutnents are utihzed by organisms in the presence
of oxygen to produce energy Theorell later worked on the
oxidative enzyme cytochrome C and its structure His work
on alcohol-dehydrogenase paved the way for sensitive
blood tests that are widely apphed 1n the legal determina-
ton of drunkenness He became the head of the Nobel In-
stitution at Stockholm towards the end of his career

COURNAND, ANDRE FREDERIC
Nationality American

b September 24, 1895, Pans, d February 19, 1988, Great
Bamngxon Massachusetts
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FORSSMANN, WERNER RICHARDS R,
DICKINSON w

Nat:onamy German (FRG)
Natxonahly Amencan
b Augug 29 1904, Berlm,
d % 97 b Octoper 30, ’3‘35‘
Schophem Orange, New }Pme)’l'w/
February 3
For thesy A15coverses concery- Lakeville, Connecticut
mg hegrs athetertzation, and
Pathologcay changes 1y the Swrculatory system

in
Forssmany, Studied medicrng 4 the University 0“; zf:}u
and graduateq M 1929 when he Jomned the August Vi was
Home Bear Berlsp His Cathetenzaton techmqui‘ Bad
developed o4 this hospita 1y, worked as a urologist D

“rack (1950.1958) angt the Evangelca Huspﬂ"16 et
seldorf (1958-1961) 1o Iomed Johanneag Cutenbefgi ’;96,
Sty Magn, 252 Profassor of Uralogy and Surgery in
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Forssmann was interested in the problem of reducing or
avoiding the likely dangerous consequences of damaging
a coronary artery or the pleura duning intracardial injec-
tions The venous system 15 so designed that blood vessels
from any pomnt always lead to the right heart Forssmann,
working on cadavers, introduced a catheter mto a vemn n
the arm and passed 1t into the heart The tip of the probe
without any difficulty, landed nght in the heart As a next
step, he decided to expenment on himself even after hus
colleagues refused to collaborate After applymng a local
anaesthetic at the clbow, he opened a vein and passed
the catheter inch by inch until its tip reached his right
ventricle With the aid of a mirror, he was able to see, in the
X ray, the tip of the probe in his heart This work opened
up tremendous possibilities like exploring the heart with a
probe in order to detect abnormalities, measunng the pres-
sure in the different parts of the heart, and taking X-ray
Pictures of the heart by mjecting opaque substances The
recognition due to this great doctor and humanitanian
came twenty five years after his discovery

Cournand graduated from the Uniwversity of Pans n
Medicine (1930) and moved to the Bellevue Hosprtal, New
York City He was a Professor at Columbra

Richards began his research at the College of Physicians
and Surgeons, Columbta, where he had moved after his
studies in England (1928) At Columbia, where he was a
Professor Emenitus (1945-1961), he started his collaborative
tesearch with Cournand on the use and perfection of car-
diac cathetenzation’, a technique to help measure the pres-
stre and gaseous condition of the blood inside the heart,
usmg the Forssmann method of mtroducing a flexible
catheter mto the elbow vein
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sulpharularide, which 15 a therapeutically effective sub-
stance in the antibactenal drug prontosil Sulphanilhmide
was cheap, unpatented and 1ts dervatives have been wide-
ly used agamnst streptococcal infections Bovet s subsequent
discovery of compounds which antagomze the achion of
histamine paved the way to widespread use of them for the
relief of allergic symptoms and related condstions Iike the
common cold He developed a surgical anaesthetic denved
from curare, the South Amencin Indian nerve poison,
which s a muscle relaxant used in major surgeries

1958

TATUM, EDWARD
BEADLE, GEORGE LAWRIE
(WELLS) Nationality American
Nationality American b December 14, 1909

Ider Colorado @
b October 22 1903 BNKZ::rember 5 1975, New
Wahoo Nebraska York City
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. ways At the Califorrua Institute of Technology, Beadle m-
terested Tatum 1n jointng the Jaborious work of identifymg
chemical disturbances underlymng nhented abnormalities
The 1idea was to select an orgamism, such as a fungus that
has simple nutritional requirements, and induce mutations
mn 1t that observably alter these requirements By making
one of the genes defective, they hoped to discover the
functioning of genes

Within a few years more than eighty thousand spores of
ted bread mold — Neurospora — were grown in ther
laboratory By oxposing the spores to X-rays, they
demonstrated that the genes could be manipulated to
change the ability to make vitamin B 6 the nutrient re-
qured to grow Further, these mutated disabihities were
shown to be passed on to progenies Further expenments
by them demonstrated that a change m a gene produced a
direct change m the way molds and men produced
Mmatenals essential to their lives 1 change n a gene also af-
fected the paths that had to be undeviatingly followed mn
the grand process The gene determuned not only how the
“Vlng edifice was built, but also how 1t ran

Lederberg, a former associate of Tatum had m the mean-
time, along with Zinder, demonstrated the concept of
‘transformation / by crossing two strams of a bactenum
The mphcations were that a virus was picking up the
DNA of one bactenal stran and carrying 1t into another
bactenum In effect, the vuruses that cause many human
tiseases can carry genetic material from one cel to another

e discovery of a new genetic mechanism was a matter of
8reat importance to genetic studies and Lederberg then

only thirty three, was one of the youngest Nobelsts 1
IStory
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KORNBERC, ARTHyR OCHOA, sEvERo
Na tionayy, Americay Nationgy, ty American

b March 3 1918 Brook}yn b September 24, 1905
€W York Luarey Spam

For s discope of the For pys discoverses concerning
Mecharmsms vy the b10logicar SENEt recombination and e
SYnthes;s of rIbOIItlEIEIC acd O18anisatioy of the et
and deoxyy, Onuclere ey ™aleral of bactera

After , bref spn, With Ochog 4, New York Un"em?"
Onberg Moved ¢, Washmgton University and poth P”Ie
Sued the,, Nteregy ) the synthestsmg of DNA Wh;,e
Ochoy Worked on eNZymeg that Mught Play a part n t X
fashxomng Of RNA Komberg Studied thoge that m,gh”;;e
together gho Separate butldin, blocks or unus of DNA e
eMOnstrageq the C0rporation of Tadtoactive thymdm
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one of the nitrogenous bases that are the building blocks of
DNA, snto a DNA fraction At the same time, Ochoa an-
nounced the synthesis of RNA with an Azotobacter en

zyme These studies were extended to mclude the other
nitrogenous bases adenine, guanineand cytosme With fur-
ther punfication of the enzyme extracts, Komberg mixed
the four bases, a bit of DNA, and the punfied enzyme and
this synthetic DNA was shown to be identical with native
DNA The expertments brought within reach the arttficial
synthesis of hereditary matenal and protemns and a full un-
derstanding of the mechanisms of genetic and enzymatic
control over metabolism and growth

1960

MEDAWAR, SIR PETER
BURNET, SIR FRANKM  BRIAN

Natlonamy Australian Nationahty Bntish
September 3, 1899, b Feb 28, 1915, Rio de

Traralgon, xctq’@’]é‘g‘v %tﬂeé%t? }TUﬂ

Australa d 1985
99 oy
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For discovery of acquired immunological tolerance

Burnet was a graduate m medicine from Melboume
(Australia) and spent his entire career there excepting fora
brief two year stint with bactenologrcal research 1t Lon
don His work (1930°s) on bactertophages and a method &t
cultunng some viruses m hive chick embryo, led hum 0%
view that an ammals abiity to produce anbibody #
response to an antigen 1s not inborn, but 15 develop
dunng foetal hife This was supported by Medawar with s
ngentous work with mouse skin grafts

Burnet s work also mcluded the mode of action ard the
epideruology of influenza virus, poho, Q fever ard ¢
cholera vibrio A general scheme explaming how ‘m"),u:}ef
systems develop the ability to distingush between :
and nonself” was proposed by him m 1951 through 1S
clonal selection theory

Medawar the British proneer in immunological st“d‘esh
was born in Brazil, the son of a 1 ebanese-Brtt
businessman A student of Young at Oxford m 1932, 2
began His work on skin grafts in connection with warti
burn victims 1n the 1940's He contmued his wotk 1 Bir
mingham where he moved to in 1947 and was aware ©
Burnet s work and hus suggestion that an anumal s abﬂ“)':’o!
produce antibodies agamst foreign cells 15 not inhented D
15 developed in foetal hfe His demonstration with 02
skin grafts that 1mmunological tolerance 15 achievables
led to successful human organ transplants in the 1960 sl
This 1s achieved by using tissue-typing to secure 2 parti®
matching between the donor organ and the patent 17
muno-suppressive drugs are then used to inhybat the not
mal immune response which would cause rejection
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1961

VON BEKESY, GEORG
Nationality American

b June 3, 1899, Budapest, Hungary, d June 13, 1972,
Honolulu

For lus discovenes of the physical mechamsm of shmulation
within the cochlea

Bekesy studied cherstry at the Uniersity of Bern and did
bis PhD in Physics m 1923 from the University of
Budapest His work on long distance telephone transmus-
sion at the Hungarian Post Office made him 1nterested 1n
the science of audio-reception and the human ear as the
major component of the human transmussion and receiver
System At the Karolmska Institute and the Techmical In-
stitute 1n Sweden, where he moved to 1n 1946, he designed
the new audiometer that can be operated by the patent
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WILKINS, MAURICE HUGH FREDERICK
Nanonahly British

b December 15, 1916, Pongaroa, New Zealand

Crick with Watson and Wilkins dominated the so-called
dogmatic’ era (1950-1965) of brochemical genetics When
atson and Crick began working on the structure of DNA
s chenucal composition had already been determined The
Problem was to devise a molecular model that would not
only be m agreement with X-ray diffraction data but would
also account for the regulanty of the molecule s structure,
1ts chemucal stability and how the molecule could replicate
Uself farthfully They had to determune what physical ar-
Tangement was possible and search for known molecular
forces that could hold the parts of the molecule together
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I e e e ey 8- i

gﬁ%;\s, SIR JOHN HODGKIN, SIR ALAN
LLOYD
Natxonahty Australian Nationality Brish

b Janua 27, 1903, M ry
Ty 27, , Mel- -
bou € Australia ll:uryFe(b);lt{Zrdsilxrlgm, -

HUXLEY, SIR ANDREW
FIELDING

Nationahty British
b November 22, 1917,
London
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continued again mn 1945, after their war service Nerve im-
pulse 13 electrical and @ major nerve fibre acts as a cable
Hodgkn, Eccles and associates inserted a fine micro-
electrode into an axon, and placed a second electrode on
the outer surface of 1ts surrounding membrane A resting
fibre has a negative electrode potential “mside” compared
with the positive exterior surface Thus 15 reversed during
nerve conduction when an tmpulse passes for about a mul-
Iisecand and the nerve mpulse moves as a wave of
depolarssation passing along the axon Hodgkin and
Huxley developed a detailed theory of the ongmn of this
membrane potential, relating to the presence of sodim
and potassium sons and ther distribubion across the
Mmembrane Their work 15 basic for the understanding of the
buophysics of nervous conduction Hodgkin became Press-
dent of the Royal Society of London mn 1970

Huxley was educated at the Unn ersity College London
and at Cambndge Half-brother of the famous biologst Sir
Juhan Huxley he was Director of Studies at Tty Col-
lege, Cambridge (1952-60) and Professor of Physiology at
the Unwersxty College since 1960 His theories on muscle
structure and contraction are widely respected
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Francots Jacob and his colleagues (most notably Jacques
Monod) were among a group of molecular biologists who
contributed to the revolution n biology during the 1950's
and 1960 s with new msights into the biochemustry of life
One of these was the concept of “allostery” Literally mean

mg “other site”, this explains that enzyme activity can be
controlled by the binding of a chemical structurally unre-
lated to the substrate to a site other than the actve site for
that substrate on the enzyme protem Any metabolic path-
way could be connected with any other pathway in the cell
by this process Allostery explaims a wide variety of protein
achvity  control  mechamsms  ncludimg  oxygen-
haemoglobin binding hormonal control of enzyme actwity
and even repressor proteins

The genes located along a DNA molecule are present at all
times, yet, not all genes on all DNA molecules in a cell
function at all ttmes A cell never manufactures the maxr-
mum amount of every compound 1t 1s ctpable of produc-
mng at all times The amount of any particular substance
produced by a cell vanes Monod s research on the bac-
tenal enzyme B-galactosidase led hum to propose 2 model
mn which gene action 15 regulated by portions of the DNA
molecule adjacent to the gene 1tself The model contains
two cishinct parts the ‘operon’ and the regulator gene
The operon, in turn, conststs of two parts an operator gene
and a sequence of structural genes The structural genes are
the portions of the DNA molecule responsible for the syn
thesis of RNA molecules which act as the template for new
protein molecules The operator gene 15 found adjacent to
one or more structural genes In most cases stuched so far, a
single operator gene controls the operation of a seres of
structural genes which manufacture the enzymes for a se
quence of biochemical reactions
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Rous, for Ius discovery of tumour mducing viruses, and
Huggns, for lus discoveries concernng horntonal treatment of
parastte eancer

Huggins was educated at the Univessity of Acadia and the
Harvard Medical School He worked in the facultes of the
Unuversities of Michigan and Clucago, and at the Ben May
Laboratory for Cancer Research, Unaversity of Chicago He
demonstrated the possibility of hormonal therapy in cancer
by showing that the injection of a synthelic female sex hor-
mone can cause the disappearance of tumours 1n the pros-
tate glands of the male

Alfter obtaung fus medical degree from Johns Hopkins
University, Rous stufted to the Rockefeller Institute in New
York where he started Ius sixty year long research on can-
cer A tumour occurning naturally in fowl was successfully
transplanted by cell grafts, in scnes Rous, then demon-
strated that this transplantation could be done through cell
free filtrates also He went on to show that the tumour
differed 10 no way fram known tumours except in having a
demonstrable cause and that the filterable agent had
Properties like those of known viruses In the 1930 s Rous
borrowed virus induced warts 1n cottontarl rabbits from
RE Shape and demonstrated the changes that take place
when a single wart acquired the properhies of a mahignant
Browth It was shown that the virus and carcmnogenic
chemicals could act synergistically, cancer being caused by
their combimed achion faster than by erther agent acting
alone Rous 5 proposal that carcinogenesis involved two
Processes, mitiauon and promotion, that carcinogenic
agents act 1n one way or the other, or both ways, 15 now
8enerally accepted The filterable foul tumour bears tis
name, Rous Sarcoma Virus (RSV)
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The Swedish neurophysiologist Gramit graduated from
Helsinki University i 1927 After traiming m medical
Physics at the University of Pennsylvanm, he trained 1n
neurophysiology under Sherrington (Nobel liureate) at
Oxford He returned to Sweden m 1940 and Jomed the
Royal Caroline Inststute of Stockholm and became 1ts
Director in 1945

The Amencan neurophysiologist Hartline took hus
graduate degree from Lafayette College and his MD from
Johns Hopkins University (1927) After tramning m medical
Physics 1n Munuch, he returned to America where he be-
came Professor of Biophysics at Johns Hopkins University

The brochenust Wald was educated m New York and
Columbia Universities and did Ius PhD n 1932 after
Wwhich he jomed Harvard Umiversity where he became a
Professor of Brology m 1948

These three researchers were nterested in the physiology
and chemustry of visual processes and contnbuted sig
Tificantly to the development of this are1 of science Granit
demonstrated (1945) that sigle nerve fibres from the retina
were differentially sensiwe to different wavelengths of
light Harthne was the first neurophvysiologst to record thi
aclnity of a smgle visual receptor He devised techniques
for Intercepting and recording the clectncal signal sent by
2n ssolated smgle nerve fibre where receptors arc stimu

lated by hight

Wald Studied the actvation of the photorcceptor cells In
the retina by ight and the molecutar readjustmynts hat
take place as a result These chemical proctsrcs weie
*eproduced by him 1n the laboratory
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Holley graduated in Chemastry from Ilhinois University
(1942) and obtained his PhD from Cornell University
(1947) At the California Institute of Technology (Caltech)
which was a nen e centre of molecular biology, he formed
hus basic concepts and strategtes and reahised that isoltion
of pure molecules of trinsfur RNAs w1s a prerequisite for
understanding the function of nucleic acids At Comell, to
which he returned, he and his ttam spent three y ears isolat-
ing one gram of alamine transfcr RNA from some 90
kilograms of yeast The genetic material DNA communi-
€ates to the cells through messenger RNAs which transfer
the messages to the trinsfer RN As for further actions Hol
ley and his group worked out the complete sequence of
nucleotides (77 in all) in the amuno acid alamune, by 1965

The Indian Amencan molecultr blologist Khorna was
educated at the Universities of Punpb, Liverpool (Ph D 1n
Chemxstry in 1918), Zunch and Cambndge At Vancouner,
where he moved in 1952, he extended his study of the syn
thesis of nucleotide coenzymes At Wisconsin (1960-1970),
hecamed out the synthesis of polynucleotides with known
base sequences His work was of tremendous importance
In establishing the “genctic code word dictionary  The
four bases adenune thymine, guanine and cytosine (A TG
and C) present in DNA chains are ‘read sequentially m
Broup of three *codons’ This sequence svas known to be
hon overlapping” and “commaless’ Since there are 21
0Wn amino acids and 4 bases, the coding was to be in the
™M of a triplet (ATC AAA, etc) — 4% = 64 combinations
as, otherwase, there would be overlpping In triplets, how-
ever, there would be some codons that would code for
mmore than one amino acid and some thatare nonsensical’
Khorana synthesized all the 64 codons and his work 15 of
major significance sn molecular brology

fo
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LURIA, SALVADOR EDWARD

Nationality Amencan
August 13,1912, Tunn, Italy

For their discovenes concernmg the replication mechamsnt and
e genetic st ructure of virnuses

Delbruck a student of physicist Nicls Bohr, was schooled
In the mathematical examination of natural phenomenon
He chose bactemal +iruses (bactenophage) as an ex-
Penmental system The Iife cycle of the bactertophage was
Ouscure, with conflicting dat from different phage strains
and bactena) host species Delbruck hmited the choice to
the vinuleny T phage strains that infect the human gut bac-
terum Eschertetua coly, and suggested standardizing growth
‘emperature and medium As a result, much progress was
Made concerning the sequence of events that characterize a
Phage mfection and successful production of progeny
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LLROD, juLIus

KATZ, SIR BERNARD

1onality American

May 30 1912, New York Nationality British

b March 26,1911, Lexpzig

VON EULLR, ULF

Nationahty Swedish

b February 7, 1905, Stock-
holm d March 12, 1983,
Stockholm

[/
o discovertes concernmg the humoral transnutters in the

:f:mmals and the mechanism for ther storage, release and
ation
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1971

SUTHERLAND, EARL W JR

Nationality American

November 19, 1915, Burlingame, Kansas, d March 9,
1974, Mrarmy, Florida

For hus discoverses concernng the mechanism of the action of
hormones

Sutherland, Amencan PhySlOIOngt and pharmacologlst,
graduated from Kansas (1937) and took lus MD from
Washmgton Unuversity Medical School, St Louts (1942)
Later, he jomned the department of Medicine Umniversity of
Cleveland, Ohio From 1973 he was at the University of
3m Medical School His major area of mterest was hor-
mones The isolation by hmm of cychic adenosme
monophosphate (cyclic AMP) and demonstrahion of 1ts in-
Volvement 1 various metabolic processes that occur mn

ammals wag 5 major breakthrough in hormonal cherustry
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1971

SUTHERLAN; D, EARL W )R

Nalxonalxly Amencan
November 19, 1915, Burlingame Kansas, d March 9
1974, Mian, Flonda

For s discoverses concerning the mechanism of the action of
0rmones

Sutherlang, Amenican physiologist and pharmacologst,
graduated from Kansas (1937) and took his MD from
Washington University Medical School, St Lous (1942)
ter, he Jomed the department of Medicine University of
eveland, Ohio From 1973, he was at the University of
1am1 Medical School His major area of mterest was hor-
Mones  The 1solation by lim of cychc adenosme
Monophosphate (cyclic AMP) and demonstration of ats m-
Volvement In various metabolic processes that occur in
AMimals was 5 major breakthrough in hormonal chemstry
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EDELMAN, GERALD PORTER, RODNEY
MAURICE ROBERT
Nationality Amencan Natonahty Brtish

b July 1 1925, New York. b October 8 1917, Lner
Pool, d September 8, 1985

For thewr discoveries concerming the chenical structure o
antibodies

The Amencan biochermst Edelman began mvestigations
nto immunoglobns g a doctorate student ot Rockefeller

exch specific 1n ts ability to bing with a spectfic anfigen
and thig system forms major part of the defence
mechanisms of vertebrates 3gamnst mlection Edelman dis
covered that humap mmunoglobin, a Iarge protein
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molecule, 15 a combinatton of two — hght’ and  heavy”
— protein chains hnked by sulphur bndges By 1969 he
showed that 1330 amuno acids form a Y-shaped structure m
the chains of the smmunoglobin IgG Further, he showed
that the ammo acids in the tips are varsable but the main
Part of the structure 15 constant

The British biochenust Porter was educated i Liverpool
and, after a military career during World War I, worked
onprotemns at Cambridge with Sanger, the two-time Nobel
laureate In 1950, Porter demonstrated that anttbodies could
be partly broken down without total loss of their antigen-
binding ability By 1960 he could show that they contamn
both “heavy” and Light” protein chamns and that they have
three distinct regions of which two are alike and serve to
bind anhigens Using Edelman’s results as also data from
electron mucroscopy, Porter brilliantly guessed the overall
molecular structure of the antibodies

Further work by Milstein (Nobel laureate, 1984) and others

have refined the structural understanding further The

mssing Imk of the structure of antibodies, begun by

Ehtich  (Nobel laureate, 1908), was developed by

Landstemer (Nobel laureate, 1930) Paulng (Nobel

laureate, 1954) and solved by Porter (1972) Porter was
led in a road accident in 1985
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VON FRISCH, KARL LORENZ, KONRAD
RITTER ZACHARIAS

Nationality German (FRG) ~ Nationality Austrian

b November 20, 1886, b November?7, 1903, Vien
Vienna, Austria d June 12 na, d February 27, 1989,
1982 Munich Altenberg Austna

TINBERGEN, NIKOLAAS

Nationality British
b Apml 15, 1907, The
Hague

'S ofin. .7
For thur discovertes concerning orgamzation and elt
ndindual and social behaviour patterns

criation of
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Von Frisch set out to prove bees were capable of distim-
guishing colour His experniments not only confirmed this
but also demonstrated that bees see ultraviolet (UV) hight
s a separate colour, a colour to which we are bind Von
Frisch discovered the language of the bee For more than
2000 years man had known that 1f food 1s placed near a
beehive 1t might go unnoticed for days but when dis
covered many more bees soon arrtve The first bee to find
the food has been called a “forager’ and the ones to come
later, “recrunts” Von Frisch’s mutial observations suggested
that foragers performed two types of dances in the luve to
altract recruuts, one a round dance mplying sugar was
avallable and the other a figure-eight or waggle dance
when pollen was 1n the area of the huve This mterpretation
femamed unchallenged for over 20 years when Von Fosch,
himself, unravelled the true secret behind the language of
thebee His careful expenments determined that the round
dance actually meant food was nearby and the waggle
dance that food was at some distance More remarkably,
Von Fnisch found that the duration of the waggle dance in-
dicated distance to the food and the straight portion of the
dance direction On a vertical hive, “straight up’ cor
Tesponded to the direction of the sun The angle of the
Strasght portion of the w aggle dance from the ’ straight up’
direction of the dance mdicated the angle of the food
Source from the sun

Konrad Lorenz apphied the accepted methods of observa
ton and objective description used m anatomy and
Physxology to the world of ammal behaviour Before the
1930’ anumal behaviour was studied exther by experiments
under conditions unrelated to the 1nimal s natural environ-
Ment or through field studies of one species, with no at
tempt at establishing rules and laws that govern behaviour

127



Nobel Laureates in Phystology or Medicine

In the late 1930 s Lorenz and Nikolaas Tinbergen wrote 3
series of theoretical papers laying the foundation for
modern ethology Perhaps the most famous 15 on the g8
retneval respons¢ in the greylag goose Lorenz and Tinber
gen described how a brooding goose will retneve an egg
that has rolled out of ats nest The goose nises, extends its
neck, places its bill over the egg and rolls the egg back it
the nest The “motor program” 1s inate, fighly
stereotyped, and wll continue to completion even if the
egg 15 removed from under the bill in mid journey They
called the goose’s behavioura * fixed action pattern” (FAP)
Tnggering the FAP they hypothesized an “mnnate releasing
mechaimism’ (IRM) within the amimal which acts 0
response to stmuli or releases” from the environment Be-
cause only one aspect of the shmulus leads to a response;
the term “sign-stimulus” 1s often used

Lorenz discovered a dramatic example of progra!'ﬂmEd
learning 1mprinting Orphaned geese or ducks under 0
days old would follow Lorenz as if he was therr parent
This parental imprinting’ was a rapid and relatively 1,n'e-
versible learning process duning an optimal “critical” of

sensitive’ period Furthermore when the geese becamé
adults they would court humans instead of other §ees¢
Not until Lorenz made his contribution did the study of b
haviour gain momentum, 2 momentum which 1t has 70
since lost

Tinbergen along with Lorenz 1s well known for fus field
observations of arumals m actual habitats His COHSIS‘E:S
and long study of seagulls led to sigmficant generalllﬂ“;:ef
of mating behaviour and courtshup His younger brot mt
Jan Tinbergen 1s the recipient of the 1969 Nobel Pnze
Economics
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CLAUDE ALBERT

Natlonahty Belgian
1899 Langier, Belgtum
d May, 1983

W:T’ T
g *

f

e

DE DUVE, CHRISTIAN
RENI

Nationality Belgian
b October 2 1971
Thames-Ditton, England

PALADE, GEORGE EMIL

Nationality Amencan
b November 19,
Jassy, Romania

1912,

or lhexr discoverss cunCmeg the structural and functional or-

Anization of the cell
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The Belgian cytologist Claude graduated n Medicine from
the Unversity of Liegt, Belgnmm, and was wiath the Rock
efeller University, New York for over two decades before
he shufted to Lonvian He was one of the pioneers m the
use of electron microscopy for cellular studies His workon
the 1solation of cellular components contributed remarkab-
ly to the work of De Duve and Palade, who shared the
Nobel Prize with lumn

De Duve was educated m medicine at the Catholic Uraver
sity of Lonvian and worked n Sweden and the U5 before
returning to Lonvian m 1947, he later held a dual post also
at the Rockefeller University, New York. His discovery of
small organelles — lysosomes —— with the help of the
electron microscope i 1955 was a major breakthrough it
the study of digestive enzymes As early as 1949, he had
collected convinaing evidence to inchicate that at Jeast some
of the digestive enzymes must be enclosed within smalter
organelles in the cytoplasm of cells The packaging of e
Zymes 1n membranous enclosures mn the form of Jysosomes
serves both to 1solate the enzymes from attack on ther OWf
animal or plant cells and also to concentrate their attack
when the lysosome fuses with a food vacuole The macr
molecules of the food are digested and the resulting sma
molecules of sugar or amino acids are passed through the
lysosome wall mto the cell Absence of lysosomal enzym®
results 1n hereditary metabolic diseases like cytmosis I
Duve has also done important work on cancer

Palade qualified at Bucharest, Romama m Medicne &
1940 He moved to the US 1 1945, working first at the
Rockefeller Institute in New York and from 1972 at Yale
His work wath the help of the electron mucroscope reveal
that mstochondnia are the sites where enetgy 1S generat
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by enzymatic oxidation Mitochondria, the sausa ge-shaped
organelles of the cytoplasm i arumal cells, cluster the en-
doplasmic reticulum and are storehouses of energy, m the
form of adenosine tniphosphate (ATP), which 1s required
by the cells for thewr metabolic achvity Palade discovered
smaller organelles called nbosomes whch are mch m
nbonucleic acid (RNA) and showed that they are the sites
of protein synthesis His further work was on the pathway
followed by secretory protewns n glandular cells He also
Wworked on blood capillaries and the transport of essential
llfe‘Supportmg materials through the capillary walls

1975

BALTIMORE, DAVID DULBECCO, RENATO
Nationality Amerscan Nationality Amencan

b March 7, 1935, New b February 22, 1914, Can-
York City tanzaro, Italy
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TEMIN, HOWARD MARTIN

Nationality Amernican

b December 10, 1934, Phuladelphia

For their discovenes concerning the wnteraction betweert tumour
viruses and the genetic materal of the cell

Baltimore studied chemustry at Swarthmore and did hll-"
post-graduation at the Massachusetts Institute of Techno
ogy and his Ph D at Rockefeller University In 1972 he b:
came Professor at MIT and later director of the Whitehe
Institute, Massachusetts His work m 1968 on the re}’l‘cat
tion of the polio virus wheremn the RNA of the viris ﬁfx
constructed a polyprotein whuch then split nto a num er
of protein molecules, was a major step In the un en
standing of viral replication Out of the smaller P’ol:e;
molecules, two polymensed RNA, whereas the Ot
formed the protemn coat of the new viral particles
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Baltimore and Temin cach independently discovered the
enzyme “reverse transcriptase”, for they were awarded the
Nobel pize Reverse transcriptase modified the “central
dogma * of molecular biology wherein the chamn was sup-
posed to be DNA-—RNA—Protein, 1n which the first arrow
s transcrption and the second, #ranslation These were as-
sumed to be unidirectional processes until the discovery of
Teverse transcriptase, which was shown to be able to
tanscnibe RNA to DNA

Dulbecco studied medicine at Tormo University and ob-
famed s MD 1n 1936 After a stint 1n the army he jomned
Luna 1n Bloomington, Indiana Betw een 1952 and 1963, he
Was at Caltech after which he joined the Salk Institute His
major contnibution was his setting up experiments to study
the processes by w hich normal cells become cancerous He
™mitoduced the concept of cell transformation

Temun studieq biology at Swarthmore and obtamned his
mn erology at Caltech 1n 1959 From 1960, he was
with the University of Wisconsin

His discovery, 1 the early 1960 s, that Rous Sarcoma Virus
V) 15 mhibited m 1ts replication 1n the presence of the
mtibiotic actinomycin D, started the search for the enzyme
Verse transcriptase  Unhike as m the central dogma
DNA*RNA-Pmlem), RNA RSV replicated through a
NA intermedsate He called this DNA the “Provirus
€MIn realized the sigmificance of this work and pr oposed
A (of the RSV) — DNA (provirus) — RNA (rephcated
In 1970 Temun idenufied the enzyme reverse

B SCTiptase, which was also indwidually dome by
altimore
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1976

BLUMBERG, BARUCH GAJDUSEK, D
SAMUEL CARLETON

Nationality American Nationahty American

b July 28,1925 New York b September 9 192
City Yonkers, New York

"
For thewr discovenes concerning new mechanismis for the ongh
and dissemnation of infectious diseases

Blumberg the American physician, graduated from Un’::‘
College (1946), completed his M D from Columbia Umvh15
sity College of Physicians and Surgeons (1951) and -
Ph D in Biochenustry from Oxford He travelled extens!

ly in East and West, his contnibution to geosﬁé’ "
medicine 15 sigmificant His work on Hepatitis B anfthe
prevention 1s well known His discovery of the cause 0 up
disease ‘kuru  seen amongst a canrubahstic tnbal gro'
1n New Guinea, fetched him the Nobel Pnze
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Gadusek was educated mn physics at Rochester and m
medicime at Harvard before working with Pauling at Cal-
Tech, and later 1n Tran and 1n Papua New Guinea among
the Fore people here he observed, as did Blumberg, that
they often die from a viral discase called “kurw’ The dis-
ease seemed to be specific to females and 1s assumed to be
@used by eating the brains of the dead Gajdusek showed
that st could be Ppassed to other primates hike chimpanzees,
but the infection took more than 12 months to develop A
lot of other diseases like herpes, “cold sore’, have been
45hown to be due to slow and persistent viral infections

“Kuru 15 the first such recorded viral mfection disease

1977

SCHALLY, ANDREW
G};J&LEMIN, ROGER VICTOR
LE|
N stours Nationality Amenc:m1926
atio: November 30,
b Tanuan) fuTencan Wolno, Toland (Now Vil
Fra, Ty 11, 1924, Dijon, 4
nce. mus, Russia)

135



Nobel Laureates in Physiology or Medicine

For therr discovenes concerning 1) ¢ peplede hormone productun
of the bramn

Guillemun, the French biochermst, works at the Salk In
stitute of Biologreal Studies, San Dicgo, Califorma Schally,
the Polish-Amernican biochemust, fled us natwve Poland 10
Bntainmn 1939 Later, he shifted to Amenca, to the Baylor
College of Medicine, Houston, Texas where Guillemn
asked tum 1o join hum on a project on hormonal chemustry
Therr mntial work was the rsolation of the substance that
regulated the secretion of Adrenal Corticotropic Hormone
(ACTH) They did succeed in 1solating the hormone, but 2
dependent of each other, and 1t was named the
“thyrotropic hormone releasing factor’  Theyr major work;
however, was the demonstration that concentration o
other hormones secreted by the hypothalamus was @ P&
requistte for the secretion of the pituitary gland

YALOW, ROSALYN
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Nationahty- Amencan
b July 19,1921, Bronx, New York.

For the development of radio 1mmuno assays of peptide hor-
tones

The Amencan nuclear physicist Yalow has a special nter-
&t n radioisotopes and tumed to nuclear medicine from
1972as2 staff of the Bronx Veterans Admmstration Hospr-
tal and the Mount Sinai School of Medicine, New York
Gty After two decades of work along with her colleagues
Solomon Berson, she developed the method of radio-
"MMuno-assay to detect and measure peptide hormones
(such as wsulin) 1 the blood Radio mmunoe-assay 1s an
extremely sensitive and specific techmque used for measur-
Ing the concentration of vanous brologically active substan-
s that are present in the human body in such
finstesma} quantities, that so far they were practically
Undetectable by any methods of assay She found that the
immune system of the mdividual produces an antibody
3gamst insulin which neutralises the foreign proteins

The method has to be of smmense value m locating the
9ugin of the hormones 1n the body It 1s also useful in the
Chinucal diagnosis and treatment of a vanety of diseases and
9% male and female infertility “The potential value of the
Method 15 g0 enormous since 1t can be used to measure
Very small amounts (10 125) of any substance that requires
an antibody Improvement of this techmique has already
led to better control of digoxin therapy mn heart diseases,
2nd diagnogis of neural crest diseases like spma lifida
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1978

ARBER, WERNER NATHANS, DANIEL
Nationality Swiss Nationality American

b 1929,  Cramchen, b Qctober 30, 1928, Wil
Switzerland mungton, Delaware

SMITH, HAMILTON
OTHANEL

Natonality Amencan
b August 23, 1931, New
York City

For the discovery of restriction enzymes and thewr applicaton 10
problems of mofecular genettcs
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Arber studied at the Universittes of Geneva and Southern
Californiabefore teaching at Geneva University (1960-
1970), as Professor of Microbiology Since 1970, he heads
the mucrobiology department at the University of Basel His
follow up work on the phenomenon of host mduced vana-
tion discovered by Luna contributed further knowledge to
the field of “restriction enzymes’ These are protective en-
zymes present 1n bacterium that modified the DNA of 1n-
festing viruses His hypothests to explain the phenomenon
of host controlled vanation i phages was confirmed by
Smuth (1970), who 1dentified the enzyme and extracted 1t
from the bactenum themophulus influenzag (Hind 1)

Hamilton Smuth graduated m mathematics m 1952 and
Mmedicine i 1956 from Johns Hopkins Universtty where n
1973, he became Professor of Microbiology He confirmed
and amplified the earlier discovery of the restnction en-
Zyme of Arber that was obtained from E Colt bacterum
(190) The Hind II enzyme of Smuth cleaved DNA at
specific sites in relation to the sequence of bases 1n DNA
Smuth and other workers, especially D Nathans (who col
laborated with Snuth 1n some of the research) isolated
many such enzymes

Dansel Nathans studied at the University of Delaware and
at Washlngton, St Louss, Missourt, before joming the facul-
ty of Johns Hopkins Umversity i 1967 He recogruzed the
signuficance of the restrction enzymes in cleaving the DNA
of the sumian virus (SV40) and demonstrated (1971) that the
enzyme discovered by Smmith could split the DNA molecule
©f 5V40 virus mto 11 clearly defined fragments By using
two more enzymes he broke the SV40 virus DNA molecule

rther and mapped the genetic construchon of the virus
completely
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RMACK,ALLAN HOUNSBEL
MACLEOD GODFREY 'WEWBOLP
Navonality Amencan Nationality” gntish
February . 192% b August 28, 1919
30“3““?55“"9 South Newark, England
Afnca
Forthe deuelopment of computer assisted tomograp!ty
Cormacks ! gouth o phy! 1, had TS casly edU
won at e Uraverst! ape and thent W ed O°
e medical pph o 150topes P yohan! esburd
While on 2 prolo d onvalescence W nco™
hosp\la\,h eals! at X 1ays re o iy obta®
mg W ensiondt” nouettes s P e st
wure I 6 he T Amer) er pecame’
Protessor £ Phys’ T ﬂsUmversx\y,M huset
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In 1963, he proposed a mathematical basts by effectively
combining many X-ray 1ma ges taken in chfferent directions
through the human body, to build up a picture of a slice
through the tissue. Named Computer-assisted tomography
(CAT), thus technique 15 the basts for the moder body
Scanners built by Hounsfield 1n the early 1970 s.

The Bratish physicist Hounsfield studied at the City and
Guld’s College and at the Faraday House College for
Electnical Engmeenng mn London. With his previous e
penence 1n solid state computers, he joined EMI (Electnel
Musical Industnes), becoming head of the medical research
division

Independent of Cormack, he conceptuilised the design of
CAT between 1969 and 1972 and the actual scxnner for the
complete human body was developed by 1974 High-
resolution images of the soft body tissucs (which are nor-
mally almost transparent to X rys) ar built up by

computer from mnumerable measurements of the atworp-
fion of X ray beams in different directions throush the
body CAT scanning has revolutionisad the ficld of nuclear
Medicine Hounsfield 1s a leader in the ficld of medical im

aging particularly the use of nuclor mInmtie 1 ~onInce

R) techruques
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Nahona\x\y Amencat A
ctober 29, 1920, et
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Nationality Amenc@®
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Benacerraf completed lus M D (1945) from the University
of Virginia, after migrating to Amenca in 1940 After
spending time 1n Pans (1950-1956) and New York Medical
School, he moved to the Department of Pathology at Har-
vard n 1970 as 1ts Professor George Snell had reported
that the success of transplants improved when donors were
found to be having antigens that were more akin to that of
the reciprents Benacerraf, while working with guinea pigs,
developed on this idea and discovered the Ir immune
Tesponse) genes of the H-2 segment as playmg a crucial
role in the immune system

Dausset, a scientist at St Lows Hosputal, Paris Universtty,
was, since World War II, interested in transfusion reac-
tions By the 19505, he disproved the umversal donor
status of the O blood group and showed that 1f the donor
has Tecently been given anti-diphthena or ant: tetanus vac-
ane, the resulting antibodies can produce shock reactions
when the blood 15 transfused Patients with a hustory of
many blood transfusions were shown by lum to be prone
to produce antibodies agamst the whute cells He suggested
that the antigen HLA (human lymphocyte antigen) 15 Te-
lated to the mouse H-2 system Tissue typmng’, as the
work 1s known, has reduced the rejection nisks during
transplants considerably and 1s a major landmark in the
development of organ transplant

George Snell, a retired scientist at the Jackson Laboratory,
Mane, USA, worked mdependently on the group of genes
that coordinate the body’s immune system He proposed
the concept of a group of genes ~— ‘Major histocom-
Patibility genes — that were the prime factor mn the accep-
tance or rejection of a issue graft

143



Nobel Lanreates in Physsology or Medicine

1981

HUBEL, DAVID WIESEL, TORSTEN N

HUNTER

Nationality Swedish
Nationahty Amencan b 1924, Uppsala, Sweden
b February 27, 1926,
Windsor, Ontano, Canada

For therr discoveries concerming mformation processmg the
visual system

Hubel qualified 1 Medicmne at McGill University and
1959, became Professor at the Harvard Medical School
Along with Wiesel, Hubel demonstrated the existence ofa
decoding system from the retina to the brain that provides
a new model for the functioning of the bram They used
mcroelectrodes and modern electromcs to detect the ac
twvities of the individual neurons, especially m area 17 0

the visual cortex This study aided the understanding of
the mechancs of visual perception at the cortical Jevel The
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cells of thus strte cortex hie 1n many hyers amranged in

columes whuch run through the thickness of the cortex (1
few mullimetres) Hubel and Wiesel found that stimulation
of cells on the retina by hight causes exatation and specific
shmulation 1n the cortex. The + sual stimulation suggests
that whereas some cells respond to spots of ight, others do
sotoa hme whose it s so entical that evena change of 10°
™ ils angle greatly alters the response A few would
Tespond to speaific durections of mosement or specific
colours only Their study has made the visual cortex one of
the best known parts of the brain. Wiese], the Swedish
Physiologist orked at Harvard University with Hubel
With Hubel, he further established that many of these
Speafic response patterns are already present at the time of
and could be modified or e\ en destroyed by the
Pavation Jof vision in young animals Congenital
Qlaracts

d strabismus {squint) treatment have been
greatly influenced by these discoy enes

SPERRY, ROGER W

Nationality Americint 1913,
b August 20
Hartford, ‘Connectict!
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For Ius discoveries concerming the functional specialization of the
cerebral henuspheres

The Amencan neurobiologist Sperry was a student of
psychology at Oberhin College and of Zoology at Chicago
and worked n several centres before finally jotning the
Cahforma Institute of Technology 1n 1954 as a Professor of
Psychobiology His three decades of research have
revolutiorused the theones of brain function and form the
theoretical basis of today’s research into the information
processing phenoment of the bramn

Sperry studied regeneration of optic nenves 1n amphibians
and found that even with obstiacles in the path, an am
plubian could regenerate a new nerve that would find sts
way to its ongmal synaphe connection mn the bram Work
ng with amphibians, s:lamanders and higher anmals, he
demonstrated that both the halves of the bran could
taught to perform simlar tasks and each of them possess
mdependent ability to learn His work on spht bm;(’;
patients (human patients are at imes commussarotomis X
to prevent severe epilepsy spreading) showed that 2
though they are normal i many ways, the nght heﬂl\:
sphere of the brain speciabses 1n non verbal processes (kk¢
emotions) while the left 1s domumant m language process
g His work suggests the existence of discrete pathway$s
1n the brain carrying specific type of information
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1982

B
ERGSTROM, SUNEK SAMUELSSON, BENGT I
Natxonallty Swedish
Nationality Swedish
;’m}a"gary 19, 1916, Stock-  p Mag)zl 21 1934,
o Sveden. Halmstadt, Sweden
VANE, SIRJOHN R

Nationality Bnitish
b March 29, 1927 Wor-
cestershire, England

PN

; .

b:;r, their discoveries concerning prostaglandims and related
ogically actve substances
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Bergstrom was educated at the Royal Caroline Inshtute m
Stockholm and returned there as Professor of Biochemustry
in 1958 and 15 associated with the World Health Organiza
tion His interest in prostaglandins, a group of related com
pounds whose biological effects were first noted m the
19305, Ted to Ius 1solating two prostaglandins, in pure
form, 1n the 1950 s His proneenng work led to 1solation of
more akin substances like thramboxane, prostacyclin and
leukotnenes and the study of their structure by Bergstrom,
Samuelsson and John Vane

These are potent chemical transmatters of sntra-~ and inter
cellular signals that medsate a varety of physiological func
tions Their effects are complex and a common feature 1;
their ability to contract smooth muscle and thewr hlglr
potency Onginally found i human semen, they have 5\;1
sequently been isalated m many sources, mcluding tbe
Caribbean sea whip coral Their structure was shown to de
of a general pattern of a five-carbon ring with chains of a
Jacent carbon atoms

Samuelsson Professor of Chemistry and Dean of g‘e
Karolinska Institute, contributed signuficantly to elucida
tion of the mechanisms of biosynthesis of prostaglandms
and the pathways of their metabohsm He also worked Slﬁ'
Cally on the synthesis and structure of lewkotricnes Muos
of medianal chemustry 15 devoted to the study of pre
taglandins and related biologically active substances

John Vane Group Research and Development Director ‘:;
the Wellcome Foundahon Beckenham, England{ -
recogrused for hus discovery of prostacychn the poten as
ubitor of platejet aggregation that 1s produced by the v
cular endothehum
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1983

McCLINTOCK, BARBARA

Nahonallty Amencan
b 1902, Connecticut

Eor her discovery of mobule genetuc elements

McClintock studied at Cornell Umversity and secured her
PRD 1n plant genetics m 1927 She spent tme at Caltech,
Freiburg and Missoun then returned to teach at Comnell
Her work begun 1n the 1980's at Cold Sprng Harbor
Laboratory, was unrecognized until the Nobel Commuttee
hatled 1t a5 ‘one of the two great discoveries of our pmes in
BENetics  She was the first woman to win an unshared
Nobel Prize for Physology or Medicme Her work on the
<olotred kernel in marze led her to conclude that the func-
Hon of some genes 15 to control other genes and that some
of them move on the chromosome so as to contral Othe;
8enes The concept of ‘ umping genes’ as proposed an
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demonstrated by her must mvolve the phvsical movement
of DNA from site to site She proposed that charactenstics
like the colour of kernel can be tumed on or off as the case
may be by genetic elements that act as switches that can
move from one end to the other of the chromosomes

1984

JERNE, NYELS KAJ KOHLER, GEORGESJF
Nationahty Darush Nationalty German (FRG)
b December 23, 1911 b 1946

London.

For theories concerning the specificity i development and con-
trol of the immune system and the discovery of the principle for
production of monoclonal anttbodies
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MILSTEIN, CESAR

Nationality British/ Argentincan
b October 8,1927, Batua Blanca, Argentind

The immunologpcal sys!

wide vanety of cells which adopt dufferent tachics to fight
foreign bodses One of these 15 through the production of
antbodies, winch 15 brought about by the lymg’hocykesl
Since each tvpe of antibody reacts (0 & speaific tngge’
{antigen), the body has 1o stock mullions of antibody formsh
Encounter with the foreign body strmuiate the cells, Wh“c1
in fum manufacture the specihc antibody requuired Niels
Ka Jerne, along with Ces r Mlsten and Georges Kohler,
played a decistve role mn the clanfication of these processes‘
and the complex orgamsaiion of the smmunologict
system The breecding of tmmune cetts whuch manufactu®
anbibodies 1n nutrent cultures seemedt ympossible
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In 1975, Kohler and Milstemn, working in the British Med:
cal Research Counail Laboratory for Molecular Biology
Cambndge, decided to use the natural smmortal cells —
myeloma cells, a certamn type of tumour cells — for their &
search They fused a myeloma cell with an antibody
producmg lymphocyte from the spleen of a mouse The
result was a cell which could be reproduced n the labo-
ratory mto a cluster of immortal cells (clones) and which
manufactured antibodies Any number of such ‘mono-
clonal antibodies” can be produced They are being used 1
Tighly sensitive pregnancy, cancer and AIDS tests and n
genetic engineenng

1985

BROWN, MICHAEL GOLDSTEIN, JOSEPH
RD
Nationality American LEONA

b Nationahty Amencan .
b Aprl 18, 1940, Surntets

South Carolina
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For their discovertes concerning the regulation of cholesterol
metabolism

Brown hails from New York and Goldstemn from North
Carolina, both work at the Health Science Centre of Dallas,
University of Texas The two worked on the low-density
hipoproten  (LDP) receptor, a molecule that ferries
cholesterol rich particles from the bloodstream into the cell
The discovery has contributed signuficantly to the know
ledge of cholesterol metabolism and certain cardio vascular
diseases ‘We now understand the mechanism through
which diet and exercise can help prevent a heart attack

Brown and Goldstemn, while investigating a rare inherited
disorder hypercholosterolemia, a disease where children
have s1x to ten times the blood cholesterol level and can die
of heart attack even as early as age two, compared skin
cells of the victims to that of normal people They traced
the disease to the absence of LDP receptors, protem that
stud the outer membranes of the cells, especially that of the
liver Further mvestigations led to the deciphenng of the
complex minuet between the receptor and 1ts LDP particle

The body needs cholesterol for manufacturing new cell
membranes like acids and steroid hormones Cholesterols
are obtained through the food or are made in the liver, and
they travel in the bloodstream 1n the form of lipoprotems
round bundles of fat and proten Vacant LDP receptors
snare the passing packets of ipoprotem freemg the choles-
terol for use Eating of too many saturated fats results m
suppression of the production of LDP receptors by the hver
cells This i turn leads to atherosclerosis, or accumuialion
of cholesterol 1n the walls of the artery A low-cholesterol
diet sets off the reverse process
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COHEN, STANLEY

Nationabity Amenca®

November 17, 1922, Nahona\\\y Xtahan/

Brookly™ New york Oty Amencanl
909,Tunn,1ta\y

For thei” Jduscoveries of grow!h

factor>

Levt Montalcmt and sranley Cohen who met

1953 2 ' of 1€
pody S man ”grow\h factors” pro ems e
deve\opment of jramature celts F om her
ments, Levx—Monta\cm\, who olds
Amencal
pefore her d\scovery,sc e
gans sxgx\a“ed developn® nerve ¢

Jt was Levt Montalcmt who first suggeste
agnal mught come f lat:
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the cells targeted by the nerves This was confirmed 1n 1952
when she observed that single nerve cells, taken from chick
embryos and cultured with tissue from mouse tumours,
sprouted nerve fibres that reached out ‘ ike the rays of the
sun’ Her conclusion there was a growth factor in the
tumour bissue Subsequent expenments showed that the
mystertous substance was also present 1n snake venom and
mouse salwary glands It was left to Cohen to extract the
first pure samples of the protem now known as nerve
growth factor Later, working separately, Cohen dis-
covered the epidermal growth factor, which governs cell
development in the skin He also located a protemn on the
surfaces of cells that act as receptors for EGF

1987

TONEGAWA, SUSUMU

Natxonahty Japanese
b 1939
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ELION, GERTRUDE B HITCHINGS, GEORGE H

Nahonality American

Nationality American
b 1918

b Apnl 18 1905, Ho-
quam Washington

For therr discoveries of tmportant pringiples for drug treatment

The Nobel Pnize for 1988 for medicine was an uncommon
break from normal tradition 1 that it was given to re-
Searchers 1 the commercial drug industry Ehon and
H“Chmgs, both Americans, are affihated with Burrough s
ellcome 1n North Carolina, and the Bnitisher, Black, 1s at-
tached to the King s College School of Mechcme and Den
bstry Ehon and Hitchings wha have collaborated since
1945, had discovered in the mud 1940 s that the genes of
healthy cells process information dafferently from those of
Cancerous cells and disease-causing bactera and viruses
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They targeted these cells and microbes with drugs that in

terfere with replication and established an approach that
resulted in new drug therapies for many diseases, hike leu

kerma and malania They developed the drug “azathio-
prine’ 1n 1957 for controlling rejection i organ transplants

This led to the development of “acyclovir” for the treat

ment of herpes, and AZT for AIDS

Black focussed his research on “docking ports” used by
chermucal messengers moving between cells He developed
a drug for heart disease (1964) that blocks the effect of
natural stimulants Iike adrenaline on special nerve recep

tors, or beta receptors and prevents the heart rate from n

creasing with damaging speed His beta blocker 15 widely
used for treatment of hypertension and heart diseases

1989

BISHOP,J M VARMUS, HE

Nationality American Nationality Amencan
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For ther work with cancer genes

Bshop and Varmus, in a senes of experiments that began
1n the nud seventies at the University of Californsa at San
Francisco, have contnibuted significantly to the under-
standing of the mechanism of the genes, or unts of
heredity that cause cancer The general assumption until
the startling discovery of these two scientists, was that can-
Cer genes — oncogens — were separate entities and were
not connected with the normal, healthy functionmng of a
cell Bishop and Varmus, by their studies on cancer-causing
Virus in chicken  discovered that oncogens were normal
genes, vital to cell development and growth In cases of
cancer these genes, somehow, maybe due to mutabions in-
duced by carcinogens such as Tadiation and cgarette
smoke, go awry

The two scientists by these findings helped explain the role
of genetic damage in cancer development and established a
ommon pathway by which all cancers seem to evolve Re-
Searchers have identified more than 40 shghtly altered
8emes that cause cancer i humans, since then

“We have the seeds of cancer 1 our genetic dowry,’ ob-

Served Bishop and these discovenes will make 1t easter for
doctors to diagnose and predict the occurrence of cancer
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Mutray became intnigued with the 1deas of transplants and
skin grafts duning a stint as a plastic surgeon m World War
I His work with thousands of bum victims got fum in-
volved 1n the problems of permanent skin grafting His
realisation that skin grafting in 1dentical twins worked bet-
ter led him to suspect that the same may be true of mternal
organs After expenmenting with dogs, he performed his
first kidney transplants successfully between twins 1n 1954
and, as expected, the reciprent s immune system did not
reject the new organ as an mvader Murray then exper-
mented with drugs that suppressed the immune system
and thus allowed transplants from close relatives and even
unrelated donors

Thomas worked on leukemia, the fatal cancer of blood-
forming tissues He reasoned that the replacement of the
bone marrow of a patient with that of a healthy donor
nught arrest the disease, since blood cells are generated by
bone marrow He worked on dogs, hke Murray, destroying
theirr marrow with radiation and transplanting new, heal-
thy marrow In humans, he too found mitial success with
rdentical twins (1956) His subsequent work with immuno-
suppressive drugs and careful tissue matching, helped sig-
mflmntly to overcome transplant rejection

With the emphasis being on basic medical research this

award for transplants was a rare instance of a chrucal treat-
ment receiving precedence
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Sakmann, Bert

Nationality German Natronality German
b — 1944, Landsberg, Germany b — 1942, Stutigart
Germany

For ther contribution to the understanding of the ce!lula;
mechamsms underlying several diseases including dabetes an
cystic fibrosis

Erwin Neher obtamned his degree in Physics from the Tech
nical University in Mumich 1n 1968 after which he shufted to
the University of Wisconsin for his Masters degree He
returned to Germany 1n 1972 and joined the Max Planck In

stitut for Biophysical Chemstry in Goettingen He has been
the Director of the Inshtutes Diwvision for Membrne
Physics since 1988
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Bert Sakmann received his medical degree from the
University of Munich 1n 1967 A year later, he jomned the
Max Planck Institute for psychiatry as a research assistant
From 1971 to 1973, he studied biophysics i London Upon
hus return to Germany, he jomed Neher at the Max Planck
Institute at Goettingen In 1988, Sakmann shufted to the
Max Planck Institute for medicine research in Heidelberg

Neher and Sakmann’s combined research conclusively es-
tablished the exsstence of ton channels and their functions
Ton channels are tunnel-like structures that let charged 1on
particles in and out of the cell Neher and Sakmann
together developed a technique that allows the registration
of these incredibly small electric currents that pass through
a single 10n channel. they also stud:ed the regulation of the
passage 1n and out of cells of positively or negatively
charged 1ons

Their work has revolutionised modern biology, and con
tnibuted to the understanding of the cellular mechanisms
underlymng several diseases including diabetes and cystic
fibrosis

163






INDEX OF NAMES

ADRIAN, Lord Edgar Douglas (1932) 45
ARBER Werner (1978), 138
AXELROD, Juhus (1970, 121

BALTIMORE, David (1975), 131
BANTING Sir Fredenick Grant (1923), 30
BARANY, Robert (1914), 23

BEADLE George Wells (1958), 95
BENACERRAF, Baru) (1980) 142
BERGSTROM, Sunek (1982), 147
BISHOP, ] M (1989), 158

BLACK Sir James (1988), 156

BLOCH, Konrad (1964), 108

BLUMBERG, Baruch Samuel (1976), 134
BORDET Jules (1919) 24

BOVET Danual (1957) 94

BROWN Michact (1985) 152

BURNET Sir Frank Macfarlane (1960), 99

CAJAL Ramon Y Santago (1906) 9
CARREL Alexts (1912), 20

CHAIN Sir Emst Boris (1945) 65
CLAUDE, Albert (1974) 129

COHEN Stanley (1986) 154

CORI Carl Ferdimand (1947) 71

CORI Gerty Theresa (1947) 71
CORMACK Allan Macleod (1979) 140
COURNAND Andre Fredenc (1956) 91
CRICK Franas Harry Compton (1962), 102

DALE Sir Henry Hallett (1936) 54
DAM Hennk Carl Peter (1943), 61



DAUSSET Jean (1980), 142
DEDUVE Chnstian Rem (1974), 129
DELBRUCK, Max (1969), 118
DOISY, Edward Adelbert (1943), 62
DOMAGK, Gerhard (1939) 59
DULBECCO, Renato (1975), 131

ECCLES, Sir John Carew (1963) 105
EDELMAN Gerald Maurice (1972), 124
EHRLICH, Paul (1908), 13

EIJKMAN, Chnstiaan (1929), 39
EINTHOVEN, Willem (1924), 33
ELION Gertrude B (1988) 157
ENDERS John Franklin (1954) 87
ERLANGER, Joseph (1944), 64

FIBIGER, Johannes Andreas Grib (1926) 34
FINSEN Niels Ryberg (1903) 4

FLEMING Sir Alexander (1945} 66
FLOREY Howard Walter (1945) 66
FORSSMANN, Werner (1956), 92

GAJDUSEK D Carleton (1976) 134
GASSER Herbert Spencer (1944) 64
GOLDSTEIN Joseph Leonard (1985) 152
GOLGI, Camullo (1906), 9

GRANIT Ragnar (1967) 114

GUILLEMIN Roger Charles Louis (1977) 135
GULLSTRAND Alvar (1911} 19

HARTLINE Hhnldan Keffer (1967) 114
HENCH Philip Showalter (1950) 79
HERSHEY Alfred D (1969) 118

HESS Walter Rudolf (1949) 76

HEYMANS, Corneille Jean Francois (1938) 58
HILL Archibald Vivian (1922) 28
HITCHINGS George H (1988) 157
HODGKIN Sir Alan Lloyd (1963) 105



HOLLEY, Robert W (1968), 116

HOPKINS Sir Fredenck Gowland (1929), 40
HOUNSFIELD, Godfrey Newbold (1979) 140
HOUSSAY, Bernardo Alberto (1947), 73
HUBEL Dawvid Hunter (1981), 144
HUGGINS Charles Brenton (1966) 112
HUXLEY, Sir Andrew Fielding (1963), 105

JACOB, Francors (1965), 110
JERNE, Niels Ka; (1984) 150

KATZ Sir Bernard (1970), 121

KENDALL, Edward Calvin (1950), 79
KHORANA, Har Gobind (1968), 116

KOCH, Robert (1905) 7

KOCHER Emul Theodor (1909) 16

KOHLER Georges] F (1984) 150
KORNBERG Arthur (1959),98

KOSSEL Albrecht(1910) 18

KREBS, Hans Adolf (1953) 84

KROGH Schack August Steenberger (1920), 25

LANDSTEINER Karl (1930) 42

LAVERAN Charles Lows Alphonse (1907) 12
LEDERBERG, Joshua (1958) 96

LEVI MONTALCINI Rita (1986) 154
LIPMANN Fntz Albert (1953) 85

LOEWI Otto(1936) 54

LORENZ Konrad Zachanas (1973) 126
LURIA Salvador Edward (1969) 119

LWOFF Andre (1965), 110

LYNEN Feodor (1964) 108

MACLEOD John James Richard (1923) 30
McCLINTOCK Barbara (1983) 149
MECHINKOV, Ilya Iich (1908), 13
MEDAWAR, Sir Peter Brian (1960) 99
MEYERHOF Otto Fritz (1922) 29



MILSTEIN, Cesar (1984), 151

MINOT, George Richards (1934), 49

MONIZ, Antonio Caetano de Abrev Freire Egas (1949) 77
MONOD, Jacques Lucien (1965), 110

MORGAN, Thomas Hunt (1933) 47

MULLER, Hermann Joseph (1946), 69

MULLER, Paul Hermann (1948) 74

MURPHY, William Parry (1934), 50

MURRAY, Joseph (1990), 160

NATHANS Daruel (1978), 138

NEHER, Erwin (1991), 162

NICOLLE, Charles Jules Henrt (1928), 37
NIRENBERG Marshall W (1968), 116

OCHOA, Severo (1959), 98

PALADE Geoge Eml (1974) 129
PAVLOV, Ivan (1904), 5
PORTER Rodney Robert (1972), 124

REICHSTEIN Tadeus (1950), 80
RICHARDS Jr, Dickinson W (1956), 92
RICHET, Charles Robert(1913) 22
ROBBINS Fredenck Chapman (1954), 88
ROSS, Sir Ronald (1902) 2

ROUS Peyton (1966) 112

SAKMANN, Bert (1991), 162

SAMUELSSON Bengt I (1982) 147

SCHALLY Andrew Victor (1977), 135
SHERRINGTON Sir Charles Scot {1932) 45
SMITH, Hamalton Othanel (1978) 138

SNELL GeorgeD (1980) 142

SPEMANN Hans (1935) 53

SPERRY Roger W (1981) 145

SUTHERLAND Earl W Jr (1971) 123
SZENT-GYORGI Von Nagyrapolt Albert (1937) 56



TATUM Edward Lawne (1958) 95
TEMIN, Howard Martin (1975), 132
THEILER Max (1951) 81

THEORELL, Axel Hugo Teodor (1955), 90
THOMAS Donnall E (1990) 160
TINBERGEN, Nikolaas (1973), 126
TONEGAWA Susumu {1987), 155

VANE SirJohnR {1982) 147
VARMUS HE (1989), 158

VON BEHRING Emil Adolf (1901) 1
VON BEKESY Georg (1961), 101
VON EULER Ulf (1970) 121

VON FRISCH, Karl Rutter (1973), 126

WAGNER-JAUREGG Juhus (1927) 36
WAKSMAN Selman Abraham (1952) 83
WALD, George (1967) 114

WARBURG Otto Hennch (1931) 43
WATSON James Dewey (1962) 102

WELLER Thomas Huckle (1954), 88
WHIPPLE George Hoyt (1934) 50

WIESEL Torsten N (1981) 144

WILKINS Maurice Hugh Fredenick (1962) 103

YALOW Rosalyn (1977) 136









