McVittie

“The Mass-Particle in an Expandine Universe.” Monthlv Notices
of the Roval Astronomical Societv 93 (1933): 325-339.
Develops the mathematics necessarv to tackle the problem of
whether the universe will expand or contract when a
condensation forms. but does not answer the auestion.

“Milne’s Theorv of the Expansion of the Universe.” Nature 131
(1933): 533-534. Both Milne’s theorv and relativistic
cosmoloev were in accordance with observation. and it
seemed impossible to decide definitelv for or against either
theorv solelv on the basis of the recession of spiral nebulae.

“The Spiral Nebulae and the Expansion of the Universe.”
Phvsical Societv of London Revorts 1 (1934): 24-29. McVittie
concluded that observations could not. at that time.
discriminate between relativistic cosmoloev and E. A. Milne’s
cosmological model. and that the choice was thus almost
entirelv a matter of personal taste.

Cosmological Theorv. London: Methuen. 1937. 2nd ed. New
York: Tohn Wilev. 1949.

“Observation and Theorv in Cosmoloev.” Proceedines of the
Phvsical Societv of London 51 (1939): 529-537. Ostensiblv a
review of the observational situation in cosmoloev prepared
for a ioint meeting in 1939 between the Roval Astronomical
Societv and the Phvsical Societv of London. but primarilv a
critiaue of assumptions made bv Edwin Hubble in correcting
his observed magnitudes for the dimmine effect of red shifts.

“A Model Universe Admittine the Interchaneeabilitv of Stress
and Mass.” Proceedines of the Roval Societv of London. Series A.
Mathematical and Phvsical Sciences 211 (1952): 295-301. A
relativistic cosmological model with continuous creation of
matter.

General Relativitv and Cosmoloov. London: Chapman & Hall.
1956. 2nd ed. London: Chapman & Hall. 1965. and
Urbana: Universitv of Illinois Press. 1965. For vears the
maior mathematical presentation of relativistic cosmoloev.

“Model Universes Derived from Counts of Verv Distant Radio
Sources.” Publications of the Astronomical Societv of the Pacific
70 (1958): 152—159. Based on counts from Svdnev and
Cambridee.

Fact and Theorv in Cosmolosv. London: Evre & Spottiswoode:
New York: Macmillan. 1961. A popular account for readers
without mathematical knowledee.

“Rationalism versus Empiricism in Cosmoloev.” Book review of
The Universe at Larse. bv H. Bondi: Rival Theories of
Cosmoloav. bv H. Bondi. W. B. Bonnor. R. A. Lvttleton. and
G. 1. Whitrow: The Nature of the Universe. bv F. Hovle: and
Towards a Unified Cosmolosv. bv R. O. Kapo. Science 133
(1961): 1231-1236.

Editor. Problems of Extra-Galactic Research. New York:
Macmillan. 1962.

“An Anglo-Scottish Universitv Education.” In The Makine of
Physicists. edited bv Raikumari Williamson. Bristol. U.K.:
Adam Hileer. 1987.
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Norriss Hetherinoton

MEDAWAR. PETER BRIAN (4. Rio de
Taneiro. 28 Februarv 1915. 4. London. 2 October 1987).
immunoloov. transvlant bioloov. medicine.

Sir Peter Medawar is best remembered for develobine
the theorv of acauired immunological tolerance. thus lav-
ineg the foundation for successful orean and tissue
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transplantation. For this work he received. alone with Sir
Frank Macfarlane Burnet. the Nobel Prize for Phvsioloev
or Medicine in 1960. A central fieure in twentieth-centurv
British science. as a eifted writer he also explored the
beautv and power of scientific thinkine for a wider public.

Earlv Years. Medawar was born the son of Nicholas
Acenatius Medawar (a salesman of Lebanese extraction)
and Edith Muriel Dowline. who was British. He spent his
earlv vears in Brazil. where he learned Portueuese and
developed a love of opbera. The familv returned to Eneland
for a brief period. and Medawar and his brother remained
in Eneland when his parents returned to Brazil. From
1928 to 1932 he attended Marlboroush College. where
he endured harassment due to his lack of athletic abilitv
and his Middle Eastern features. which led others to
assume he was Tewish. It was. however. at Marlborough
that he developed a love of bioloev. a passion that he took
to Oxford. where he studied zooloev at Maedalen under
the tutelage of the eminent anatomist Tohn Z. Youne. He
received a first in zoologv in 1935. and in the same vear
was appointed Christopher Welch Scholar and Senior
Demonstrator at Magdalen. At this time. he began work-
ing at the Sir William Dunn School of Patholoev under
the future Nobel laureate Sir Howard Florev: he would
remain in Oxford until after World War II. Durine this
period of his life. he would be Rolleston Prizeman (1942).
Senior Research Fellow of St. Tohn’s College (1944). and
universitv demonstrator in zooloev and comparative
anatomv (also 1944). In 1946 he was elected a Fellow of
Magdalen: he was awarded a DSc in 1947. and soon after-
ward was appointed Mason Professor of Zooloev at the
Universitv of Birmingham (at the sugoestion of Sir Sollv
Zuckerman).

On Growth and Form. Medawar’s first scientific work
involved studvine extracts from malt that inhibited the
erowth of chick fibroblasts (connective tissue cells). stud-
ies that versed him in the emeregine field of tissue culture.
The factor identified was a carbohvdrate rather than a
protein and has not as of 2007 been fullv characterized.
When he showed Florev the first draft of his manuscriot.
Florev was not impressed. saving the paper was more
philosophical than scientific: vet the paper. “A Factor
Inhibitine the Growth of Mesenchvme.” was published in
1937 following Florev’s recommendation that Medawar
consult with some chemists. As Mitchison comments. this
paper alreadv had manv of the distinctive features of
Medawar’s later work: “powerful ideas. able to place a sim-
ple fact in the widest possible context: a highlv distinctive
stvle. able to manipulate with total confidence a vocabu-
larv far wider that that usuallv emploved within science:
and the authoritv ... to assien previous work to its place
within a novel conceptual framework” (1990. . 286).
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This work spurred Medawar on to examine the
erowth of cells in culture. Buildine on the works of
Charles Sedewick Minot. Ludwie von Bertalanffv. and
Tulian Huxlev. and usine mathematical modeling of
orowth. Medawar assimilated and clarified the earlier
works while investieating aspects of it in deoth. While
Medawar would shift his research durine World War 1T
into the field that would bring him eventual fame. he
often returned to the problems of erowth in all its mani-
festations and. for example. extensivelv discussed human
demoeranhics in his 1959 Reith Lectures for the British
Broadcastine Corporation (BBC). In addition. he exam-
ined D’Arcv Wentworth Thompson’s analvses of relative
erowth and apolied them to human problems. and he was
one of the few who attempted to utilize—albeit unsuc-
cessfullv/—Thompson’s method of transformed coordi-
nates. a method that would onlv be mathematicallv
formalized in the 1980s with the develooment of ceomet-
ric morphometrics.

The Immunologev of Transolantation. Medawar’s work
durine World War II would eventuallv create a new
branch of science. the immunoloev of transplantation.
With the war ragine—and bombines increasine the num-
ber of burn victims—the problem of skin eraft reiection
became particularlv serious. Conventional wisdom held
that preventine reiection was a matter of sureical skill:
Medawar’s work would demonstrate that this was instead
a biological problem.

The War Wounds Committee of the British Medical
Council assiened Medawar to work with Thomas Gibson
at the Burn Unit at Glascow Infirmarv. In 1943 thev pro-
duced a paver (“The Fate of Skin Homoerafts in Man”)
that would for the first time use experimentation and
observation to svstematicallv studv the reiection process.
To do so. Gibson transplanted a set of erafts (termed auzo-
orafis) taken from a burn victim and a second individual
(termed homoorafis. or later allosrafis) onto the patient’s
back. At intervals. some of these small “pinch” erafts were
removed and studied histologically bv Medawar. who
observed that the autoerafts succeeded. but allografts
failed after initial acceptance. Importantlv. a second set of
alloerafts were reiected more rapidlv than the first. Thus.
to Gibson and Medawar. the reiection process abpeared to
have characteristics of an immunological response.

Medawar returned to Oxford and continued his
studv of alloeraft reiection using rabbits as his model
oreanism. In a series of papers for the War Wounds Com-
mittee. he confirmed the existence of the time delav
before reiection commenced. used demoeraphic tech-
niaues to studv survival times for erafts. and described
invasion of the erafts bv lvmphocvtes. thus strenethening
the case for reiection beine due to an immune reaction.
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Central to their work was the examination of skin
transolantation in twin cattle. The Edinbureh eeneticist
Hueh P Donald had challenced Medawar to find a
method to distineuish between dizveotic and monozv-
gotic twins in cattle. Medawar suesested that skin erafting
would provide such a test. reasoning that if erafts were
mutuallv acceoted. the twins would have to be monozv-
ootic (geneticallv identical). Much to the surprise of
Medawar and Billinecham—who were working with two
technicians on an Aericultural Research Council farm in
Staffordshire—virtuallv all the orafts were accepted.
includine those from twins that were definitelv dizveotic.
What could have caused such tolerance? As it happens. in
1945 an American. Ravmond D. Owen. had shown that
dizveotic twin cattle have two populations of red blood
cells: their own and cells derived from their twin while in
the womb (in this. cattle are different from humans due to
their svnchorial placenta). Medawar and Billineham real-
ized that the acceptance of foreien erafts was due to this
exchanee. thus supporting a hvpoothesis put forward in
1949 bv Burnet and Frank 1. Fenner. Billinecham.
Medawar. and Brent then set out to experimentallv exam-
ine this acauired tolerance using inbred strains of mice.

Within two vears. the team had successfullv induced
tolerance to skin allografts bv introducine donor cells into
fetal mice. Cells were prepared from the spleen. testes. and
kidnev of a donor and placed in the abdominal cavitv of a
fetal recipient. This resulted in tolerance of the recipient
for alloerafts from individuals who were eeneticallv iden-
tical to the donor. The results were described in a paper
published in Nature—a paver that. fiftv vears later. the
British Transolantation Societv described as the most
important paper in the historv of transplantation. Its
importance lav in demonstratine that eraft reiection could
be overcome bv purelv biological means that did not
reauire immunosuppressive drues. A series of papers
(“Ouantitative Studies on Tissue Transplantation Immu-
nitv”) followed in rapid succession. and the third paper
was seen bv Brent as their magnum oous (and bv Mitchi-
son as the eroup’s “crowning glorv”). Appearing in Philo-
sovhical Transactions of the Roval Societvin 1956. the paper
described a series of experiments which established that
tolerant individuals were usuallv chimeric (i.e.. possessing
a combination of donor and recibient cells). examined
possible mechanisms of tolerance. and concluded that tol-
erance was brought about bv a deletional mechanism. (Tt
was Burnet who would famouslv bropose elimination of
self-reactive lvmphocvte clones in 1960.) While the mech-
anism was unknown in 1956. what was clear was that tol-
erance-of-self (the immune svstem’s abilitv to tolerate the
organism’s own cells) must itself be acauired bv exposure
of the svstem to self-molecules durine the bprocess of
develobpment.
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The Nobel Prize. In 1960 Medawar and Burnet were
awarded the Nobel Prize for their work on immunological
tolerance. Introducine the laureates. Sven Gard of the
Roval Caroline Institute noted that “[ilmmunitv is our
perhaps most important defense against a hostile sur-
roundine world. Bv penetrating analvsis of existing data
and brilliant deduction. and bv painstaking experimental
research vou have unveiled a fundamental law coverning
the develooment and maintenance of this vital mecha-
nism.” While Burnet and Fenner had speculated about the
existence of tolerance in 1949. it took the experimental
work of Medawar. Billineham. and Brent to demonstrate
the phenomenon. It mav be wondered whv Billinecham
and Brent were not included in the award. As Brent him-
self notes. that would have meant that Fenner and.
indeed. Owen would probablv have had to be included as
well. Medawar himself publiclv acknowledeed the contri-
butions of Billincham and Brent on British television the
dav the award was announced and in his memoirs stated
that “T was terriblv sorrv that the distinction could not be
so far divided as to have included mv friends Bill [Billine-
tonl and Leslie. I could—and did—share mv portion of
the prize monev with them. but that’s not the same thine.”

Later Work. Movine from UCL in 1962. Medawar was
appointed director of the National Institute for Medical
Research and. in 1971. head of the transplantation section
of the Medical Research Council’s Clinical Research Cen-
ter. a post he held until the vear before his death. The
Nobel Prize brought fame to Medawar and. while he
became a public intellectual. he continued to investicate
aspects of immunoloev. He studied immunological privi-
leced sites (places such as the brain where lvmphocvtes do
not occur and thus where allografts can survive indefi-
nitelv). In particular. he examined whv the mammalian
fetus is not reiected. deciding that neither orivilece nor
the action of hormones can explain acceptance of the for-
eien tissue. With Sparrow. he continued his examination
of the use of corticosteroids to prolone skin erafts. He
examined the use of antilvmbhocvte serum as an agent to
prevent eraft reiection. He continued this scientific
research even after his stroke of 1969. while spending a
sienificant amount of time communicating his views on
scientific method to fellow scientists and the public. (A
representative sample of these writines is collected in

Pluto’s Revublic and The Threat and the Glorv.)
Influenced bv T. D. “Harrv” Weldon. A. T. Aver. and

Karl Pooper. Medawar was particularlv interested in see-
ing science as a hvpothetico-deductive enterprise that was
not restricted to the examination of scientific broblems.
While experiment and testing were important. Medawar
saw the true mark of science. which he famouslv described
as the “art of the soluble.” to be the creative act in which
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a new idea was generated. Followine from Popper. he held

that these ideas could never be formallv broven true.

Medawar’s view on bioloev is best exemplified bv a
portion of his Nobel banauet speech eiven on 10 Decem-

ber 1960:

Tt is [...1 a sien of the times—thoueh our broth-
ers of phvsics and chemistrv mav smile to hear me
sav so—that bioloov is now a science in which
theories can be devised: theories which lead to
predictions and predictions which sometimes turn
out to be correct. These facts confirm me in a
belief T hold most passionatelv—that bioloev is
the heir of all the sciences.

Medawar’s interest in the theorv of bioloev and the nature
of scientific inauirv is nicelv illustrated in his 1974 paper
presenting “A Geometric Model of Reduction and Emer-
gence.” In this short piece. he noted that bioloev contains
“contextuallv distinctive notions” at the level of the orean-
ism that are “peculiar to and distinctive of” that level and
are thus “not obviouslv reducible to the notions of the
level immediatelv above [ecoloevl or higher still [chem-
istrv and phvsicsl” (b. 57). These notions include “hered-
itv.” “infection.” “immunitv.” “sexualitv.” and “fear.” He
goes on to provide a thought-provoking discussion of
“the sense of diminishment” that results from “analvtical
reduction” (p. 62). Yet this antireductionism did not lead
to “fuzzv’ thinkine—one has onlv to read his iustly
famous review of Pierre Teilhard de Chardin’s The Phe-

nomenon of Man to see that was not the case.

In addition to his Nobel Prize. Medawar received
much recoenition for his work. He was elected Fellow of
the Roval Societv of London (1949). was the Societv’s
Croonian Lecturer in 1958. and received its Roval Medal
in 1959. He was awarded a C.B.E. (Commander of the
British Empire) in 1958. a knighthood in 1965. a C.H.
(Companion of Honour) in 1972. and an O.M. (Order of
Merit) in 1981.

In Februarv 1937 Medawar married Tean Shingle-
wood Tavlor (1913-2005). whom he met as an under-
eraduate in Oxford. and with whom he had four children.
In 1969 Medawar suffered a stroke while eiving an
address at the British Association for the Advancement of
Science’s annual meeting in Exeter. This left him partially
paralvzed and under the care of Tean. who collaborated
with him on some of his later writines. He suffered several
more strokes and eventuallv died from one in 1987. Fur-
ther details of his life can be found in his autobioeranhi-
cal Memoir of a Thinkine Radish (1986) and Tean’s
memoir. A Verv Decided Preference (1990).
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MEEHL. PAUL EVERETT (4. Minneavolis.

Minnesota. 3 Tanuarv 1920: 4. Minneaoolis. 14 Februarv
2003). vsvcholoov. vhilosovhv. vsvchiatry.

Meehl was a theoretical psvchologist and philosobher
of science who contributed several important concep-
tual formulations to psvcholoev. most notablv a dem-
onstration of the superioritv of actuarial against intuitive
prediction. A practicing psvchotherapist. he plaved an
important role in the medicalizine of American

psvchologv.

Polvvalent Beginnings. Meehl came to psvcholoev out of
deep personal motives: His father’s suicide durine the
Great Depression and his mother’s death five vears later
from a misdiagnosed brain tumor led him to auestion
fatal human motives and fallible iudement. Intellectuallv
precocious and voracious. his first encounter with his
future work was his reading. at ace twelve. Karl Men-
nineer’s The Human Mind. In his autobiographv. Meehl
said he found this blend of contemvorarv bpsvchiatric
nosoloev and therabeutic optimism a “healine Damascus
experience” (1989. b. 339). Before Meehl was fifteen he
had read extensivelv in bsvcholoev—pobular behav-
iorisms as well as Siemund Freud—and revealed a taste
and talent for epistemoloev. reading Bertrand Russell. He
was especiallv influenced bv Alburev Castell’s lucid 1935
textbook A Collese Lovic. and honed his formal logical
skills debatine with adolescent peers. Castell. a Universitv
of Minnesota facultv member. was limned as Frazier’s crit-
ical interlocutor in B. F. Skinner’s Walden Two: similarlv.
Meehl became a eadflv critic of psvchologv’s scientific
enterprise.

Meehl entered the Universitv of Minnesota in 1938.
intendine to follow the premedical course. but he
mierated to psvcholoev. eraduating with an undereradu-
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ate deeree (with a minor in biometrv) in 1941. His main
undereraduate influence in psvcholoev was Donald G.
Paterson. a practical psvchometric specialist and an earlv
proponent of vocational euidance. from whom he eained
expertise in the measurement of human abilities and a
predisposition to consider psvchologv as inseparable from
its apbolications. It was fortunate that. in 1940. Herbert
Feiel moved from Towa to Minnesota. where he finished
the rest of his career. Feiel. a highlv cultured colleacue of
the Viennese logical positivists. found in Meehl a kindred
soirit and a lifelone friend. Throueh Feiel. Meehl had
access to a rich. well-articulated theoretical apbroach to
the unitv of science and liberalized versions of neoposi-
tivism. Meehl remained at Minnesota for eraduate
work—indeed. he remained at Minnesota for the remain-
der of his career. retirine as Regents’ Professor of Psvchol-
oov in 1990—and was mentored bv another exponent of
the stvle of Minnesota psvchologv known as “Dustbowl
Empiricism.” Starke Rosecrans Hathawav. Hathawav was
one of the earliest medical clinical psvchologists in the
United States and had iust finished assembling. in con-
iunction with the neuroposvchiatrist I. Charnlev McKinlev
of the medical facultv. a psvchometric instrument
desiened specificallv for identifvine and classifvine psvchi-
atric disorders. the Minnesota Multiphasic Personalitv
Inventorv. or MMPI.

Meehl. rated unfit for service during World War II
because of a heart defect. remained at Minnesota durine
the war vears. While continuine to work with Feiel and
Hathawav. Meehl became one of the eroup of eraduate
students who associated closelv with Skinner in the midst
of a most fertile conceontual period. when he was working
simultaneouslv on shabine. language. and the social
implications of behaviorism. leading to the writing of
Walden Two. Skinner. after movine to Indiana from Min-
nesota at the end of the war. thoueht hichlv enough of
Meehl that he offered him his first academic position.
Meehl. however. declined it. havine established himself as
not onlv a psvchometric specialist but also as a clinician.
seeing his first clients in 1942. Meehl received a PhD in
clinical psvcholoev in 1945. enterine that profession iust
as it came of age in economic and social terms. His thesis
focused on people with psvchopatholoev who are able to
compensate for it and appear normal. The search for
latencv. psvchopathic and otherwise. determined the
direction of his career.

The Search for Latent Entities. From the outset. Meehl
strove to create a theoretical framework that could contain
both clinical and experimental psvcholoev and that would
allow the existence of latent mental entities. Meehl was
impressed earlv on bv an experience in which Hathawav
gave him several psvchiatric case studies and asked him.

blind to the diagnosis and to the MMPI profile. to find
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