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The 1982 Nobel prize in physiology or
medicine was shared by Sune K. Berg-
strom, age 66, and Bengt I. Samuelsson,
age 48, both of the Karolinska Institute,
Stockholm, Sweden, and by John R.
Vane, age 55, Wellcome Research
Foundation, Beckenham, England.

Previous reports on Nobel prizes l-s
used citation analysis to provide a docu-
mentary account of the field represent-
ed. Recently, we ampliiied these discus-
sions by using research front data to
determine the place the award-winning
work occupies on the worldwide map of
science. Briefly, research fronts are
identified by groups of current papers
that cite clusters of earlier, “core”
papers.4

We are covering the 1982 awards in
five separate essays. The fiist dealt with
the work of physics laureate Kenneth G.
Wilson.5 The second focused on the
work of chemistry prizewinner Aaron
Klug.b Future essays will cover the
prizes in economics and in literature.

Before discussing the 1982 prize in
medicine, let me reiterate that citation
analysis cannot predict Nobel laureates.
It is true that citation analysis can help
identify those individuals of Nobel class.
And co-citation analysis does provide a
modeling technique for forecasting the
growth and development of specialties
or disciplines. Indeed, we have seen that
research front analysis helps identify the
fields that are eventually acknowledged
with a Nobel prize. But without confi-
dential information it would be difficult
to predict which field or individual will
be recognized in a particular year.

Bergstrom, Samuelsson, and Vane
were awarded the 1982 prize for their
discoveries involving prostaglandins
(PCS) and related substances.7 As is
often the case, they previously shared (in
1977) the Albert Lasker Basic Medical
Research Awards

PCS, of which there are many types,
are hormone-like fatty acids. They are
formed in the membranes of cells
throughout the body—especially during
times of illness, stress, or injury.g PCS
affect the nervous, reproductive, gastro-
intestinal, and renal systems, as well as
the regulation of body fluids and tem-
perature and the body’s defense mecha-
nisms, such as inflammation.

PCS were first discovered in 1930 by
two gynecologists, Raphael Kurzrok and
Charles C. Lleb, both of Columbia Uni-
versity. 10 They observed a marked re-
sponsiveness of uterine smooth muscle
to an as yet unidentified substance in
semen. 11 However, they believed that
the activity they were measuring was due
to acetylcholine. It was Ulf S. von Euler,
Karolinska Institute, who first realized
that this bioactivity was not due to any
known mediator or catalyst. 12 By 1935,
von Euler showed that the mysterious
substance in semen affected numerous
types of smooth muscles, and could
lower the blood pressure of laboratory
animals. 13,14 At that time, von Euler
thought its presence in semen resulted
from its production in the prostate.
Thus, he named the compound “prosta-
glandin. “15 It was Von Euler who, in

1947, urged Bergstrom to take up the
formidable task of characterizing prosta-
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glandin’s chemical structure. lb Signifi-
cantly, von Euler shared a 1970 Nobel
prize with Julius Axelrod, National Insti-
tutes of Health, Bethesda, Maryland,
and Bernard Katz, University College,
London, for work on neurotransmitters.

Bergstrom quickly demonstrated that
the active principle in PGs was a new
type of highly active, lipid-soluble, un-
saturated fatty acid. 17 Later known as
arachidonic acid, th~ chain of hydrocar-
bon molecules forms part of the struc-
ture of cellular membranes. It took
Bergstrom and his coUeagues about ten
years to isolate pure crystals of two types
of PG. 18-21 In 1962, he and his Col-

leagues at Karolinska reported the
chemical structure of three PGs.ZZ It was
this crucial breakthrough for which
Bergstrom was recognized by the Nobel
committee.7

One of the coauthors of the landmark
1962 paper was Bergstrom’s student,
Bengt SamueLsson, who subsequently
participated in the structural elucidation
of other types of PGs. In 1962, Samuels-
son, Bergstrom, and others also collabo-
rated on procedures by which all known
prostaglandins can be isolated and iden-
tified.23 A year later, Samuelsson
reported improvements in these pro-
cedures, z’1and in 1964 he and Krister
Green, Karolinska, succeeded in
developing a method of quantifying the
production of PGs in the body by
measuring their metabolites—the prod-
ucts of their breakdown-in blood or
urine.zs That same year, Samuelsson
again collaborated with Bergstrom, as
well as with Henry Danielson, Karolin-
ska, on a detailed elucidation of the ox-
ygenation of arachidonic acid .26

After setting up his own laboratory,
Samuelsson began a series of investiga-
tions into the formation of PGs, and
their consumption by enzymes after only
a few minutes of existence. zTThis direc-
tion was suggested in part by a 1967
paperzB coauthored by John R. Vane
and Sergio H. Ferreira, University of
S%o Paulo, Brazil, and a 1969 paperzq by
Vane and Priscilla J. Piper, then of
Royal College of Surgeons, London. The

former paper showed that PGs were in-
activated in a few seconds upon passage
through the pulmonary circulation. The
latter paper reported the discovery of an
unidentified substance that caused con-
tractions in strips of aorta material from
laboratory rabbits. Vane and Piper also
found that anti-inflammatory agents,
such as aspirin, inhibited the release of
PGS.29

Acting on these and other results, in
1973 Samuelsson coauthored a paper
with Mats Hamberg, Karolinska, show-
ing that an endoperoxide compound is
formed as an intermediate step in the
process of prostaglandin synthesis.~
Another paper by Samuelsson and sev-
eral Karolinska colleagues, published in
1974, reported the isolation of two endo-
peroxides, and elucidated their struc-
ture.sl These endoperoxides caused
blood platelets to clump together, or ag-
gregate. They also caused a strip of rab-
bit aorta to contract—although hun-
dreds of times less strongly than the
“rabbit-aorta contracting substance”
found by Vane and Piper.zg,sl Later that
same year, the results of an investigation
by Samuelsson and Hamberg on the oxy-
genation of arachidonic acid in human
platelets provided evidence that endo-
peroxides play a direct role in the regula-
tion of cellular functions.sz We reported
this paper as one of the 1974 articles
most cited during 1974. s3 ThM type of
study, incidentally, has proved to be one
of the strongest predictive indicators
derived from chronological citation
studies.

Hamberg, Samuelsson, and Jan Svens-
son, also of Karolinska, next went on to
show that PG synthesis stops almost
completely at the endoperoxide stage
when aspirin or indomethacin, an
aspirin-like drug, is taken.~ In early
1975, Samuelsson and colleagues report-
ed the results of a further study into the
mechanism of action of endoperoxides
in platelet aggregation. JS By mid-1975,
Samuelsson’s years of research on PG in-
termediates bore fruit in a breakthrough
paper entitled “Thromboxanes: a new
group of biologically active compounds
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derived from prostaglandin endoperox-
ides. ”sb Coauthored with Hamberg and
Svensson, the paper reported the discov-
ery of thromboxane A2, the unstable in-
termediate formed during the conver-
sion of prostaglandin G2 into thrombox-
ane B2. From the time of its publication
through 1983, it has received 1,330 cita-
tions, according to Science Citation In-
dex@ (SCF ). This paper was featured as
a Citation Classic’” last year in Current
Contents@ /Life Sciences.37 Thrombox-
ane A2 proved to be the mysterious
substance that so powerfully contracted
rabbh aorta tissue and caused blood
platelets to clump together, as reported
in the 1974 paper on the isolation and
structure of two new endoperoxides.Jl

While Samuelsson studied and clar-
ified the biological processes of PG for-
mation, Vane was investigating the role
PGs play in the body. The 1967 paper on
the disappearance of PGs in the pulmo-
nary circulation,zs a Citation Classic ,38
also confirmed that PGs are released
into the venous bloodstream when the
spleen contracts. As a direct result of his
interest in the release and fate of PGs
in the body, and of his discovery of the
rabbit-aorta contracting substance in
1969,2$’Vane was led to the idea that as-
pirin might interfere with the biosynthe-
sis of PGs.39 In a 1971 article in Nature
New Bio[ogy, he clearly demonstrated
this inhibition in cell-free preparations,
and proposed that the therapeutic ef-
fects of aspirin and aspirin-like drugs are
due to their ability to inhibit the enzymes
that generate PGs.~ This Citation
C[assic41 was cited over 2,570 times by
the end of 1983. It was also among the 25
1971 articles most cited in 1971 and
1972.42

Another article published in the same
issue of Nature New Biology, coau-
thored by Vane, Ferreira, and Salvadore
Moncada while they were at the Royal
College of Surgeons, London, showed
that aspirin and indomethacin prevent
the release of PGs from the spleen, pro-
viding further support, in vivo, for the
finding in isolated enzyme prepara-
tions.ds This paper was also among the

25 most-cited papers of 1971.42 The dk-
covery of the basis of aspirin’s therapeu-
tic activity is one of the major accom-
plishments for which Vane was cited by
the Nobel committee, which credited
him with providing a powerful approach
to understanding the possible role PGs
play in a variety of biological events, in-
cluding, for example, rheumatoid arthri-
tis.dd

Vane’s other major accomplishment
cited by the Nobel committee was his
discovery of prostacyclin and its proper-
ties. Prostacyclin is also a PG derived
from arachidonic acid, but has the oppo-
site effect of thromboxane—rather than
promoting the aggregation of platelets,
it inhibits their clumping together. 44
Thromboxane and prostacyclin carry on
a delicate balancing act to regulate clot
formation. They are under study for
possible use in the prevention of heart
disease and stroke.

As already indicated by data for spe-
cific papers, it is somewhat redundant to
say that these scientists are highly cited.
Bergstrom’s work, collectively, has been
cited at least 3,600 times since 1955. He
was among the 250 most-cited primary
authors for the period from 1961
through 1975.4S Among his most-cited
works, Bergstrom’s earliest papers deal
with rat liver bile acidsdG and steroids.’4T
By 1959, however, he had published a
paper on the effects of an infusion of
prostaglandin E in volunteer subjects,da
coauthored with von Euler and several
other Karolinska colleagues. In 1963,
Bergstr6m collaborated with Samuels-
son, J. Sjovall, and R. Ryhage on a paper
elucidating the structures of three types
of prostaglandin .49 Bergstrom’s most-
cited paper is a major review of the PG
literature~ that has received 660 cita-
tions since its publication in 1968. The
paper was also among the most-cited ar-
ticles of the 1960s.~1 A year earlier,
Bergstrom wrote a comprehensive re-
view for Science. sz

Samuelsson’s work has been cited ex-
plicitly over 17,000 times since 1955, the
earliest year for which SCI data is
available at present. He was identified as
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one of the 300 most-cited authors for the
period 1961 to 1976,Ss and also one of
the 1,030 authors most-cited from 1965
through 1978.S’l Together with several
Karolinska colleagues, he, too, has writ-
ten a major review of PGs, covering
their biosynthesis, how they are
metabolized, general considerations
concerning their quantitative analysis,
and other characteristics .55 He is also
responsible for describing the most
recently discovered members of the
arachidonic acid family: Ieukotrienes,
which contribute to inflammation, anti-
body production, and immune response.
A paper he coauthored in 1979 with
Robert C. Murphy, University of Col-
orado Medical School, Denver, and
Sven Hammarstrom, Karolinska, iden-
tifies a chemical found in tumor cells as a
Ieukotriene.ss The paper is one of the
most-cited 1979 life sciences articles. sT

Vane’s work has received over 15,400
citations from 1955 through 1983. Like
Samuelsson, Vane was also identified in
two of our earlier studies of most-cited
authors.ss,sA Among the earliest of
Vane’s highly cited papers is a 1957 arti-
cle reporting an improved method of de-
tecting the presence of an amine com-
pound (5-hydroxytryptamine) in solu-
tion.JS He continued in this line of
research, and in 1960 published an arti-
cle on tryptamine receptors.J9 In 1969,
Vane reviewed the development of his
biological assay method known as the
“blood-bathed organ technique.”~ In
this technique, preparations of isolated
organs are continuously bathed in a
stream of blood from an anesthetized
animal. The article discusses the appli-
cation of the technique in the deter-
mination of the distribution and even-
tual fate of various hormones released
into the bloodstream.

The paper reporting the discovery of
prostacyclin, published in Nature in
1976, was coauthored by Vane and Welf -
come Research Laboratory colleagues
Moncada, R. Gryglewski, and S. Bun-
ting.bl It has been cited over 1,325 times,
It is one of the most-cited papers pub-
lished in 1976.62 Indeed, it is already

among the 20 most-cited articles Nature
has ever published.~ In fact, three more
articles by Vane and colleagues, w$s in-
cluding one reporting that prostacyclin
protects arterial walls from the deposi-
tion of platelet thrombi,~ were also
identfiled in our study of the 1976 liter-
ature .62 Another Citation C/assic67 is on
a 1977 paper by Vane and colleagues
that discussed the function of prostacy-
clin in the body.m Along with three
others by h~ group,@Tl it was among
the most-cited 1977 articles.Tz Other pa-
pers by Vane’s groupTs,7d were included
in our list of 1978 papers ,75while still an-
other paperTb appears in the Iist for
1979.57

Figure 1 presents a flowchart, or mi-
crohistory, of the field of prostaglan-
dins, Each box in the figure represents a
research front. Both the title of the front
and the number of core articles on which
each front is based are indicated. The
number of citing documents is also
shown. Briefly, the configuration of the
string is determined by the continuity of
the core literature from year to year.7T
If any core document in a research front
continues to achieve the required
thresholds in an adjacent year, a cluster
string is formed.

The paper on the enzymatic formation
of prostaglandln E2 by Bergstrom, Sam-
uelsson, and Danielssonzb is part of the
core literature in the following research
fronts: “Prostaglandin synthesis” ( 1977),
“Synthesis and biological properties
of prostaglandins and thromboxanes”
(1978), “Pharmacology of prostaglan-
dins” (1979), “Prostaglandin eff ect on in-
flammation” (1980), and “Factors at!ect-
ing prostaglandin synthesis” (1981).

A 1965 article by Samuelsson on pros-
taglandin E17S appears in the 1978 re-
search frent mentioned above. An arti-
cle coauthored by SamuelssonTg is part
of the core literature for the research
front “Prostaglandin biosynthesis”
(1976). Another paper coauthored by
Samuelsson~ appears in the following
research fronts: “Prostaglandin hydro-
peroxidase and prostaglandln endoper-
oxide synthetase” (1979), “Free radical
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Crunkborn P & Wfklk A L. Cutaneous reaction> 10 intradermal prowaglandin$. Bnr. J Pharmocol 41 49-5fI, 1971.
Gre.ves M W, Sondergaard 1 & McDonaid-Glbwn W. Recwery of prmtaglandms m bum.!) cu!aneous inflammation

Bn( Med J 2:258-60, 1971.
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Ann NY Acad Sci 180338.50, 1971.
Moncmb S, Ferreba S H & Vane J R. Prostaglandin?, a$plrin-like drugs and the oedema of inllammatton

NcT1ure 246;217 -9, 1973.

WfSfhma T 1 & Morley 1. Pms[aglandms as polentiatnrs of increased wascular permeability in mflammamm
Nature 246:215-7, 1973.

Wflfh A L. Letter IO editor. [Parallel assay of prostagla.din-fike acl!vity in rat mflammafory exudate by means of
cascade super fusion. ) J Phann Phormocol 21 126-8, 1969

and electron transport mechanisms in
prostaglandin synthetase” (1980), and
“Activation mechanism of prostaglandin
endoperoxide synthetase by hemopro-
teins” (1982). Data for 1983 research
fronts were not available at the time this
essay was written.

Two papers by the Vane group also
occur in the core literature of research
fronts in Figure 1, from 1976 through
1979. C)nesl is included in the core liter-
ature of the following fronts: “Pros-
taglandins and inflammation” (1976),
“Prostaglandins in inflammatory reac-
tions” (1977), “Inflammatory effects of
prostaglandins” ( 1978), and “Prostaglan-
dins and vascular permeability in inflam-

mation and edema” (1979). The other
paper by the Vane groupsz occurs in the
core literature of the 1979 front, “Aige-
sic effects of prostaglandins. ”

A multidimensional scaling map of the
core literature of the 1976 SCI front,
“Prostaglandins and inflammation, ” is
presented in Figure 2. The map includes
a paper by Vane and colleagues. sl Fig-
ure 3 presents a similar map for the 1977
SCI front named “Prostaglandin synthe-
sis, ” which includes the enzymatic for-
mation paper by Bergstrom, Samuels-
son, and Danielsson. z~

In their Nobel lectures, the 1982
laureates mention several of the workers
whose papers appear in Figures 2 and 3:

82



F@’e 3t Multidimensional scafing map of the 1977 SCP research front 1177-0535, “Prostaglartdtn synthesis,” showing links

between core papers. Consult key for bibliographic i“fonnatio”.

7AKEGUCHI 1971

u“,” W,scon,m

KEY

Ber@riim S, DaIIklssaI H & S.mselsson B, The enzymatic formation of prcwtaglandin E2 from m.achidcmic acid
Prostaglandins and related factors. 32, Bmchim. B;ophys. ActrI 93:207-10, 1964.

Lands W, Lee R & Smith W. Factors reg.latin~ the biosynthesis of various prostaglandins.

Ann. NY A cad. SC( 1S0:107-22, 1971: -
Mlyamoto T, Ogfno N, Y.mamoto S & ffay~fsfd O. Purification of prostaglandin endoperoxide synthetase from bovine

vesicular gland rnicrosomes. J BIol Chem 251:2629-36, 1976,
Mfy8moto T. Yemamolo S & H.ysishl O. Prostaglandm synthetase system—resolution into oxygenase and isomerase

components. Pmt. NaI. A cad Sci US 71:3645-8, 1974,

Takeguchl C, Kohno E & Sfh C J. Mechanism of prostaglandin biosynthesis. I. Characterization and assay of bovine

prostaglandin synthetase. Bmchernirmy 10:2372-6. 1971,
V.11 Dorp D A, Beerthufs R K, Nugteren D H & Vonkernan H. The biosynthesis of prostaglandins,

Biochim Bmphys. A cto W204-7, 1964.

D.A. Van Dorp, R.K. Beerthuis, D.H.
Nugteren, and H. Vonkeman, Unilever
Research Laboratory, the Netherlands,
and A.L. Willis, Syntex Research, Palo
Alto, California. The core paper by the
Van Dorp group,ss listed in Figure 3,
puts forward essentially the same hy-
pothesis concerning the synthesis of
prostaglandins as did Bergstrom, Sam-
uelsson, and Daniekson in the en-
zymatic formation paper. 26 Willis has
two core papers in Figure 2. One, coau-

thored with P. Crunkhom when they
were together at the Lilly Research Cen-
tre, Windlesham, England, concerned
the effects of PGs on the blood vessels in
the skin .84 The other, authored by Willis
alone, describes modifications of Vane’s
cascade bioassay procedure, used to
detect the presence of PGs.SS

Almost 40 years have elapsed since
von Euler convinced Bergstrom to keep
prostaglandin research alive, despite the
inherent difficulties of working with
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such a transient substance—and in spite
of such distractions as antibiotics,
steroid hormones, and World War 11.10
The perseverance of basic research
pioneers such as Bergstrom, Samuels-
son, and Vane has paid off. This is re-
flected in the explosive growth of the
field of prostaglandins. And it is remark-
able that, as more research is done, the
more diverse and crucial the function of
PCS seems to be. Indeed, the study of
PGs has provided a basis for the devel-
opment of new knowledge and therapy
in many fields of medicine.

Those who select the Lasker and other
awards take special pride in anticipating
the Nobel prize selections. It is with
some understandable pride, then, that
we recall that the many citational indica-
tors in which the work of this new crop
of winners appeared long preceded their
selection by the Nobel committee. Un-
doubtedly, there is always an element of
self-consciousness in choosing candi-
dates from one’s own country or institu-

tion. But unless the number of Nobel
prizes is significantly expanded, there
will frequently be a considerable time
gap between the award and the earliest
indications that the candidates are of
Nobel class.

This may not always be the case. Con-
sidering the widespread notion that the
discoveries of the 1983 Nobel prizewin-
ner Barbara McClintock were “prema-
ture,”~b our analysis of her work should
prove interesting. Incidentally, like
Bergstrom, Samuelsson, and Vane,
McClintock also was awarded the Albert
Lasker Basic Medical Research Award
(in 1981 )87 prior to receiving the Nobel
prize.

*****

My thanks to Stephen A. Bonaduce
and Terri Freedman for their help in the
preparation of this essay. ,,,9*.,s,

REFERENCES

1. Garfield E. Are [he 1979 prizewinners ./ Nobel clm.r? Essays of on in/omaoon xienmt.
Phdadelphia 1S1 Press, 1981. Vol. 4. p. 609-17.

2. . . . . . . . . . . . . . . . The 1980 Nobel prizewinners E.ma,vs of.. (nform.t,on .ctenii.rl
Philadelphia, 1S1 Press, 1983. Vol. 5, p, 189-201.

3, . . . . . . . . . . . . . . . Were the 1981 prizewinners m science, economics, and literature anocipated by citatmn analyws?

Essay of an informndcw SCW”[CSI, Philadeiphm, 1S1 Press, 1983. Vol. 5. p. 551.61.
4, . . . . . . . . . . . . . . . ABCS of cluster mapping. Parts I & 2, Most active fields i“ the life and physical sciences i“ 1978.

Esmys of an infrxmatro” scientur, Philadelphia, 1S1 Press, 1981. Vol. 4, p. 63--49,
5. . . . . . . . . . . . . . . . The 19S2 Nobel prize in physics. Currenf Conrenu (543):5-14, t2 December 1983,
6. . . . . . . . . . . . . . . . The 1982 Nobef prize in chemistry goes to structural biologist Aaron Klug.

Current Contenr$ (3):3-11, 16 January 1984.

7. Oates J A. The 1982 Nobel Prize in Physiology or Medicine. Science 218:765-8, 1982.
8, Scbmeck H M. Five pioneers in medcim get Lasker awards. NY Timm 17 Novem&r 1977, p. 23.
9. Altman L K. 2 Swcdes and Briton win Nobel for clues to bodv’s chemis[w, NY rime, 12 October 1982, D. Al: C3

10, SbodeU M. The prostaglandin connection. Science 8.? 4( 2): 78:82, 1983,
11.

12
13,

14,
15.

16.
f7

18,
19.

20.

Kurzrok R & Lieb C C; Biochemical studies of human semen. 11. Tbe action of semen on the human uterus,
Proc S., Exp Btol Med 28:268-72, 1930.

Vane J R. Personal communication. 10 February 1984.
VCJIIEnler U S. Zur K mmtnis de, pharm.akologische” Wmk.ngcn von Nafivsekrelen und exrraklen m.amdicher

accesorischer Geschlechtsdr usen, (Toward an understanding of the pharmacological effects of the “atura!
secretions and extracts of tbe male accessory sex glands, ) Arch Erp. Patho/ Ph.rnmk o/. 175:78-84, 1934,

. . . . . . . . . . . . . . . . . . . . A depressor mbstance in the vesic”lnr gland, f, Physiol —London 8421P-2P, 1935,
-------------------- Km-z wissemchaftliche Mitteihmgen, Uber die spezifische blutdrucksenke”de Substanz dcs

mcmchlichcn Prostata- “nd Same”blasc”wkreies. (Short scientific notes, 0“ the specific blacd pressure
lowering substance in human prostate and semen vesicle secretions.) Khn Wochenschr. 14:1182-3, 1935.

Sattaur O. On the trail of prostaglandins. New Sci 96:82-3, 1982.
Bergstr&J S. Prostaglandinets kemi. (Chemistry of prostaglandin. ) Nerd Med. 42:1465-6, 1949.

Bergsti6m S & SjOvall L The isolation of prostaglandin. A.(. Chem Stand. 11:1086, 195’7.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The isolation of prostaglandin F from sheep prostate glands.

AcIa Chem. Scmtd. 14:1693 -7CQ, 1960.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The isolation of prostaglandin E from sheep prostate glands.

Act. Ckwn Stand 14:t701-S, 1960.

84

http://garfield.library.upenn.edu/essays/v4p609y1979-80.pdf
http://garfield.library.upenn.edu/essays/v5p189y1981-82.pdf
http://garfield.library.upenn.edu/essays/v5p551y1981-82.pdf
http://garfield.library.upenn.edu/essays/v4p634y1979-80.pdf
http://garfield.library.upenn.edu/essays/v6p413y1983.pdf
http://www.the-scientist.library.upenn.edu/eugene_garfieldhttp://garfield.library.upenn.edu/essays/v7p012y1984.pdf


21. JSergsttim S, Krabbch L & SjOvdJ J. Smooth muscle stimulating factors in ram semen.

AcIa Chem. .SCand. 14:170&10, 19@3.
22, Bergatr6m S, Rybage R, .%imuefwx B & Sjii.aff L Short communications. (The structure of prostaglandin E, F1 and

F2. ) Acts Chem. Stand. 16:501-2, 1%2.
23. Bergsttim S, DressJer F, Ryfange R, Samttelsson B & SjOvalJ J. The isolation of fwo further prostagla”dins from sheep

prostate glands. Prmtaglandin and related factors. 8. A tk, Kem, 19:563-7, 1%2.
24. Samuefsson B. Letter m editor. (Prmtaghmdim a“d related factors. 17. The structure of prostagla”din E3. )

J Amer. Chem. SW. 85:1878-9, 1963.
25. GrSen K & S.mtmlss.m B. Prostagltmdins a“d related factors: X1X. Thin-1ayer chromatography of prostaglandtns.

J. LijJ,d Res. 5:117-20, 1964.
26, Bergstrdm S, Da” fefsso. H & .lamuefssom B. The enzymatic formation of prostaglandi” E2 from arachidcmic acid.

Prostaglandins and related factors. 32, Bioc-him Biophy,. Ac(. 90:207-10, 1964,
27, Mfffer J A. Nobel prize in medicine for prostaglandin discoveries, Sci. News 122:245, 1982.
28, Ferrefm S H & Vane I R. Pros. taglandinx their disappearance from and release into the circ”laticm.

Nawre 216:868-73, 1967.
29, Piper P J & Vane J R. Release of additional factors in anaphy laxis and its antagonism by anti-inflammatory drugs,

Nature 223:29-35, }%9.

30, Hamberg M & Samuef.sson B. Detection and isolation of an endoperoxide intermediate in prostagfamfin btmy”thesis.
Pro.. Nat, Acad, Sci. US 70,899-903, 1973.

31, Hamberg M, Svens$on J, Wskabaywfd T & .%mraelsson B. Isolation and structure of two prostaglandin endoperoxides

that cause platelet aggregation. Proc. NUI A cad. Sci US 71:345-9, 1974.
32, Hamberg M & SamneL?som B. Prostaglandin endoperoxldes. Novel tmnsfonnations of arachidonic acid in human

platelets. Pmt. Nat, A cad. S.;. US 71 :34W4, 1974.
33. Garfield E. The 1974 articles most cited in 1974. Essays of.. infonna non scientzsl.

Philadelphia: JSf Press, 1977. VOL 2. p. 426-9.

M. Hamberg M, Svensson J & Samuefason B. Prostaglandtn endoperoxides, A new concept concerning the mode of
actm” and release of prostaglandins. Pro. Nat. A cad Sci, US 71:3824-8, 1974.

35. M.Jmsten C, Hamb.erg M, Svensson J & .%muefsson B. Physiological role of an endoperoxide m human platelets:
hemostatic defect d“e to platelet cycle-oxygenase deficiency. Proc. Na/. A cad .Sci. US 72: 144&50, 1975.

.J6. Hambq M, Svens.son J & Snmuelsson B. Thromboxanes: a new group of biologically active com~unds derived from
prosmglandin endoperoxides. Pro.. Nat. Acad, Sci. US 72:2994-8, 1975.

37, Ham berg M. Citation Classic, Commentary cm Pmc Nat, A cad. Sci US 72;2294-8. [975.

Current Contents/Life Sciences 26(2): 19, 10 January 1983.
38, Femefn S H. Citation Classic. Commentary on Nature 216:868-73, 1%7.

Current ContentslLife Sciences 26(5t ): 18, t 9 f3ccember 1983.
39. Vane J R. Adventures and excursions in bimmsay: lhe stepping stones to prostacyclin. (Nobel lect.rc. )

BtiI. J, Pharnwcol. 79;82 1-3U, 1983.
40, . . . . . . . . . . . . . ]“fdbitio” of prostagla”din sy’nthc.ws as a mechanism of acfion for aspirin-like dregs.

Narurw New BioL 231:232-5, 1971.
4 t. ------------- Citation Classic. Commentary on Nature New Biol. 23 I :232-5, t971,

C“rrenf Contents/Life Sciences 23(42):12,20 October 1980
42. G.?fkld E. The 25 most cited t 971 papers reveal a great deal about research in 1971.

Essays o{ an mfonnation sc{entiat. Philadelphia: 1S1 Press, 1977. Vol. 1, p, 4%-9.

43. Ferdra S H, Moncada S & VmIe J R. Indomethacin and aspirin aboIish prostaglandki releasc from !hc spleen.
Nature New Biol, 23t ;237-9, 1971.

44. Check W A. Prostaglandin research captures Nobel prize. J. Amer. Med. Am.. 248:2212-3, 1982.
45, G.rfkld E. The 2W most-cited primary authors, 1%1.1975. Part I. How the names were selected.

fhap of cm in~ormation $cienrist, Pbi)adelphla: 1S1 Press, 1980. Vol. 3, p. 326-36.
46. Be~str&n S & Danlefsson H. On the regulation of bile acid formation in the rat liver.

ACI. Phy$iol. Stand. 43:1-7, 1958.
47, Be~stiiSm S & Gloor U. Studies on the 7a-by droxylation of burodesoxycbolic acid in rat liver homogenates.

Bile acids and steroids. 18. Acra Chem. Stand. 9:34-8, 1955.
48. Bergstr&m S, Duner H, von Euler U S, PermJw B & SJOvdf J. Observations cm the effects of i“fusio” of prost.aglandin

E in man. Acfa Physio{ Stand. 45:145-51, 1959.
49. Bergstr&o S, Rybage R, S.muefsson B & SjOvaU J. Prostaglandks and related factors, 15. The structures of

pros!agla”din E,, Flo, and F’lP, J. BioL Chem. 23&3555-64, 1%3.

W. Bergtttim S, CaAaon L A & Weefu JR. The prostaglandins: a family of biologically active lipids.
Phwmaco/ Rev. 20:1-48, 1968.

51. GarJfefd E. Most-cited articles of the 196Lk. 3. Preclinical basic research. Essays of an information scien list.
Philadelphia: lSf Press, 1981. Vol. 4. p. 37WS.

52. Be~strtim S. Prostaglandin% members of a new hormonal system. Sc#ence t 57:332-91, 1967.
53. Garfield E. The 3C12most-cited authors, 1%1-1976, including co-authors at last. 1. How the names were selected.

Esmys of.. informatmn scien(isl, Philadelphia: ISI Press. 19S0 Vol. 3. p, 533-543.
54. . . . . . . . . . . . . . . . The 1cOO contemporary scientists most-cited 1965-1978. Part I. The basic fist and introduction.

Essay. o,fan information scien[ist. Philadelphia: 1S1 Press, 1983. Vol. 5. p, 269-78.

55, Ssmnelsson B, Grans[rbm E, Gr6en K, Hamberg M & Hammentr6m S. Prostaglandins.
Annu. Rev. Biochem, 44:669-95, 1975.

56. Murphy R C, Jfammamtr6m S & .%muefsson B. Leukotriene C: a slow-reacting substance from murine mastocytoma
cells. Pro. Nat. Acad Sci US 76:4275-9, 1979.

57. Gufleld E. The 1979 articles most cited from 1979 to 198t. 1. Life sciences, EJSUYSof an information sctentist.
Philadelphia: ISJ Pres-s, 1983, Vol. 5, p. 575-90,

58. Vane J R. A semitive method for the assay of 5-hydroxytryptamine. flrit. J, Pharm. Chem. 12:344-9, 1957.

59. ------------- The actions of sympathomimetic amine% on tryptamine receptors. (Vane J R, Wolstenholme G E W &
OCcmnor M, eds. ) Ciba Foundation Symposium on Adrenemzc Mechanism..
Boston: Little, Brown, 1%43. p. 35b72.

85

http://garfield.library.upenn.edu/essays/v2p426y1974-76.pdf
http://garfield.library.upenn.edu/essays/v1p496y1962-73.pdf
http://garfield.library.upenn.edu/essays/v3p326y1977-78.pdf
http://garfield.library.upenn.edu/essays/v4p370y1979-80.pdf
http://garfield.library.upenn.edu/essays/v3p538y1977-78.pdf
http://garfield.library.upenn.edu/essays/v5p269y1981-82.pdf
http://garfield.library.upenn.edu/essays/v5p575y1981-82.pdf


60. . . . . . . . . . . . . . The release and fate of vase-active hormones in the circulation. LJn”r. J Pharma.of 35:20’-42. 1969.
61. Moncmla S, Grygfewski R, Buntfng S & Vane J R. An enzyme iwdaled from arteries transforms prostagland]n

endopemxides to an unstable substance that inhibits platelet aggregation. Nature 263:663-5, 1976.
62. Garfield E. The 1976 articles most cifcd in 1976 and 1977. Part 1. Life sciences. Essays of on inform al{.. sctenrtsr

Philadelphia: 1S1 Press, 1981. Vol. 4. p. 8!-99,
63. . . . . . . . . . . . . . . . Nature: 112 years of continuous publication of high impact research and science journalism.

Essays of on reformation ~cienftst. Philadelphia: 1S1 Press. 1983. Vol. 5. p. 26 I-8
64. Joknson R A, Moncm D R, JCfmnerJ Ji, Gonnan R R, McGukre 1 C, Sun F F, Whfuaker N, Bun[fng S, Safmom J,

Moncada S ~ Vane J R. The chemical structure of mosfaalandin X (prostacycfin).
Pro$taglandms 12915-28, 1976.

65. Nemifeman P, MoncmJa S, BuIItfnE S, Vane J R, Hamberg M & Samuekson B. Identifkation of an enzyme in
pktekt micrnsomes which generares thrombomme Al from prostagkndin endoperoxidcs.

Nature 261:558-W, 1976.
64 Grygfewakl R J, Bontbq S, Moncada S, Flower R J & Vane J R. Arterial walk are protected against deposition of

platelet thromhi by a substance (prostaglandm X) which they make from prostaglandin cndoperoxides.
Proscagto”dim 12645-713, 1976.

67. Moncack S. Citation Classic, Comme”taV on Lanct-t 1:18-21, 1977

Currenl Contents/Ltfe Sciences 25(41 ):22, I I Ocmber 1982.
68. Mont.da S, Hfggs E A & Vane J R. Human artemd and >enous tissues generate prustacyclin (prostaglandm X), a

potent inhihitor of platelet aggregation. Lancef I :!8-21, 1977.

69. Dtwthig G 1, Momcada S & Vane J R. Prostacychn (PGX) is the endogenous metabcdite responsible for relaxamm of
coronary arteries induced by arachidonic acid. Pmslaglandtns f 3:3-15. [977.

70. Mcmcds S, Bumfmg S, MuffaIIe K, Thorogood P, Vine 1 R, Raz A & Needfeman P.lJ!rn@q a selective inhibitor

of thromboxanc synthelase. Prosmgland{ns 13611-8, 1977.
71. T.tesmi J E, MmIcuk S 5 V.IIe J R. Effects of pmstacyclm (PGX) o“ cychc AMP concentrations in human

platelets. Pm.mgland;ns 13389-97, 1977.
72, GmSkld E. The 1977 artic,les most cited from 1977 to 1979 Part 1. Life sc]ences. Esso.ss of an ;nformotmn .,cienttst,

Philadelphia: 1S1 Press, 1981. Vol. 4. p. 528-41.
73. Arnwtrong J M, lmtlfmer N, Moncmfa S & Vane J R. Comparison of the vasodepressor effects of pms!acyclin ,md

&oxo-prostaglandin F,. with those of prostagkndin E2 in rats and rabbits. Bn’t J. Phurmacol 62:125-30, 1978.
74, Moncadu S, Kozbut R, Buntkng S & Vane J R. Prostacyclin is a circ”kti”g hormcme, Nature 273:767-8, 1978.

75, Gmrfkfd E. The 1978 articles most cited in 1978 a“d 1979, 2. Life sciences. E.say~ of an tnformatio” ~cte”ttst.
Philadelphk: 1S1 Press, 1981. Vol. 4. p. 6W-95.

76 MomcmJa S & Vane J R. Arachidonic acid metabofites and the interactions between platelets and blood-vewel walk.
N, E“g/ J hfed 3QI 1142.7, 1979.

77. Garfield E. Computer-aided historiogmphy—how 1S1 “XS cluster-tmcki”g to monitor the ‘wtal ~igns, of science.

Essays ./an mfrxm.tio. ;c,en(tst. Philadelphia: 1S1 Press, 1983. Vol 5. p. 473-83.
78, Samuefsscm B. Letter m editor. (On [he irmmporatio” of oxygen in lhe conversicm of 8,1 I, 14.eicmawienonc acid to

proste,glandin El,1 J Anw=r Chem. SCJC. 87:3011-3, 1965.

79. H.mberg M & Samw4sson Il. On the mechanism of the biosynthesis of prostaglandins E, anti F1..

J B(oI. Chem 242:5336-43, L967.
80. Mamett L 1, Wlodawer P & .%muefsson B. Cc-oxygenation of organic substrates by the prmtaglandin synthetasc of

sheep vesicular gland. J BIO1 Chem 250:8S l@7, 1975.
81 Moncada S. Ferrefrn S H & Vme J R. Prostaeland ins, asvirin-like drum and the oedema of inflammation.

Nature” 246:217-9, 1973.
82. Ferreba S H, Mont.da S & Vane J R. Prostaglandms and the mechanism of analgesia produced by aspirin-fike

drug.!. Btit. J. Phwmacol. 49:86-97, 1973.
83, Van Dorp D A, Beertfmb R K. Nngteren D H 4 Vonkemui H. The biosynthesis of prostagkndins.

Bjoch[m Biophys. Acra 90204-7, 1964.
84. Crunkhom P & Wflffs A L. Cutaneous reactmns to intradermal prostaglandins. BrIr J Phonnacol. 41:49-56, 1971.
85. Wfffk A L. Letter m editor, (Parallel assay of prostaglandin-fike activity m rat inflammatory exudate by means of

cascade super fusion. ) J. Pharm. Phannacol. 21:126-8, 1969.
86. Cherfas J & Connor S. How restless DNA was lamed. New S., 103:78-9, 1983.

87. Altmmn L K. Lasker awards go to geneticist and a lab head, NY Time$ 19 November 1981, p. B2.

86

http://garfield.library.upenn.edu/essays/v4p081y1979-80.pdf
http://garfield.library.upenn.edu/essays/v5p261y1981-82.pdf
http://garfield.library.upenn.edu/essays/v4p528y1979-80.pdf
http://garfield.library.upenn.edu/essays/v4p686y1979-80.pdf
http://garfield.library.upenn.edu/essays/v5p473y1981-82.pdf

	77a: Essays of an Information Scientist, Vol:7, p.77-86, 1984   Current Contents, #12, p.3-12, March 19, 1984
	77b: 


