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Each year, we list and examine cur-
rent papers that are highly cited soon
after publication. Our last reports cov-
ered the 1981 articles in life scienced
and physical sciencesz that were most
cited in 1981 and 1982. Papers that at-
tract immediate and widespread atten-
tion within the research community
often indicate the “hot” areas of science.
Indeed, many of these papers form the
core literature of new research fronts
and specialties that we identify each year
for the Science Citation Index’a (SCI” )

database. In this essay, we’ll identif y and
discuss the 1982 life-sciences articles
that were most cited in 1982 and 1983.
The most-cited papers for the physical
sciences will be the subject of a separate
essay to be published in the near future.

Table 1 lists the 100 articIes in this
study, in alphabetic order by first au-
thor. In a study such as this, citation fre-
quency rankings are relevant only for
what they tell us about the emergence of
new and active areas of research. How-
ever, indlviduaf papers should not be
compared on citations alone. As pointed
out many times before, these studies do
not necessarily identify the best or most
important research. Of course, experts
in the life sciences will agree that many
papers in Table 1 do represent milestone
advances of knowledge. But many pa-
pers not included in this study will also
eventually achieve high impact. Their
recognition is delayed for a variety of
reasons. We’ve dkcussed such cases of
delayed recognition and premature dis-
covery in a separate essay,s and will have
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much more to report on this topic in the
future.

The articles in Table 1 averaged 75 ci-
tations in the two-year period: 13 in 1982
and 62 in 1983. In comparison, the most-
cited 1981 Iife-sciences articled aver-
aged 68 citations, and the 1980 life-sci-
ences papers averaged 82.4 The most-
cited paper in Table 1 was cited 158
times, and the least-cited received 52 ci-
tations. Keep in mind that most of the
four million articles and books cited
each year in SCI will receive only about
one or two citations. Of course, these
cited works represent a small fraction of
the millions of articles and books pub-
fished since the invention of printing. Of
the 10 million source articles and book
chapters that have been indexed in the
SC1 over the past 30 years, probably less
than 25 percent are cited each year,

In past studies, we’ve tried to catego-
rize papers into various research areas—
genetics, virology, oncology, and so on.
However, these classifications are both
subjective and artificial. They also ig-
nore the overlap between fields and spe-
cialties that seems to be built into the
structure of science. Contrary to the old
adage, there is no one place for every
paper, and every paper cannot be put in
one place.

Nevertheless, it is useful to categorize
these papers by broad subject areas.
This can be done by considering the
journals involved or by other methods.
ISF has developed an algorithm for cat-
egorizing papers based on co-citation
analysis. Thk method has been de-
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scribed before, ~ so I won’t go into a de-
tailed description. Briefly, when authors
cite a paper, they indicate that it is
somehow relevant to their research.
Furthermore, when several papers are
frequently cited together, or co-cited,
they presumably share common fea-
tures—in topics, results, methods, and
so on. That is, the citing authors them-
selves categorize papers into subject-
related clusters of research. We use
these co-citation groups to identify thou-
sands of research fronts each year.
These fronts are named by examining
the key words and phrases in the titles of
the citing papers. The names we assign
are far more detailed and descriptive
than are typical broad subject headings.
And since the clustering is done system-
atically, it is more consistent and less
ambiguous than traditional indexing
methods.

Of the 100 papers in this study, 87
have already been incorporated into the
“core” literature of se~eral 1982 and
1983 SC] research fronts. The fronts are
indicated in Table 1 by the numbers fol-
lowing the references. Numbers with an
“82” prefix indicate that the paper was
identified as one of several core publica-
tions in a 1982 research front. An “KY’
prefix denotes an article included in the
core of a 1983 research front. In 1983,
we combined SCl data with similar data
from Social Sciences Citation Index”

(SSC~- ). Of the 13 papers in Table 1 that
have not yet been included as core pa-
pers in any cluster, many will become
part of the core literature of their fields
in time, when and if they are co-cited
with other high-impact papers. In some
cases, however, a key paper may
uniquely identify a method or theory for
many years, particularly in the social sci-
ences or in smaller pockets of science re-
search.

Table 2 lists the names of the 1982 SC1
and 1983 SCI/SSC[ research fronts that
include at least two papers from this
study as core documents. Forty-four re-
search fronts that included only one
paper in Table 1 as a core document are

not shovm for reasons of space. Readers
can obtain the names of these research
fronts by contacting 1S1 Also shown in
Table 2 are the number of papers in this
study included in each research front
(column C) as well as the total number of
core and citing papers (column D).

Scanning the list of research front
names gives you a quick impression of
the most-active research areas in the life
sciences. For example, three papers in
this study are core documents in re-
search front /183-(X)63, “Applications of
Nuclear Magnetic Resonance [NMR]
Imaging in Medicine.” Since their devel-
opmtmt in the late 1970s, NMR scanners
have been increasingly used by radiolo-
gists to obtain images of internal organs,
much like traditional X-ray machines.
However, there are minimal biological
risks involved with NMR imaging
because the technology relies on mag-
netic fields rather than on radiation to
create images.

Another “hot” topic is research front
#83-1973, “Infections of Herpes Simplex
and Herpes Zoster Viruses and Their
Treatment with Acyclovir and Other
Anti$iral Drugs, ” Three papers in this
study are included in the core of that re-
search front. They report the results of
clinical trials of acyc]ovir indicating that
the new drl]g is safe and effective in
treating herpes infections. As was point-
ed out in a separate essay on herpes im
factions, ~’there is no cure for this wide-
spread disease. The development of
drugs that at least shorten the duration
of the painful symptoms of herpes infec-
tions is an important ad~ance.

Eighteen papers in this study are core
documents in the SCI/SSCI research
front #83-1740, “Oncogenes and the Ge-
netics of Human Cancer: Viral Trans-
forming Genes and Their DNA Struc-
ture ,“’Oncogtmes are sequences of DNA
that can transform normal cells into ma-
lignant cells. Two basic classes of onco-
genes have been identified to date. One
class is associated with retroviruses and
the other is nonviral. SeveraI papers in
this study report results indicating that

.—
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the two classes of oncogenes are homol-.
ogous, that is, they share common ge-
netic sequences.

The SC1/SSC1 research front #83-
4277, “Immunoreactivity of the Pituitary
and Brain-Related Beta Endorphin,
Dynorphin, Enkephalin and Other Opi-
oid Peptizes, ” contains six papers from
this study in its core. These include the
most-cited paper in this study, published
in Nature, by Masaharu Noda, Kyoto
University, Japan, and colleagues. The
paper, entitled “Cloning and sequence
analysis of cDNA for bovine adrenal pre-
proenkephalin,” reports their success in
determining the entire amino acid se-
quence of bovine preproenkephalin, a
protein that is the precursor or “starting
point” from which seven smaller opioid
peptides are produced by enzymatic cut-
ting of the larger molecules. Opioids are
opiate-like substances produced in the
body, The paper was cited 46 times in
1982 and 112 times in 1983. In the first
nine months of 1984, it was cited 72
times.

The third-most-cited article in this
study is a companion paper published
side-by-side in Nature with Noda’s article.
Ueli Gubler, Hoffmann-La Roche, Nut-
Iey, New Jersey, and colleagues estab-
lished by DNA sequencing analysis that
proenkephalii is indeed the precur-
sor protein for several enkephalins
and enkephalin-containing polypeptides
(ECPS). The paper received 134 cita-
tions—48 in 1982 and 86 in 1983. Interest-
ingly, Noda is one of the coauthors with
Hitochi Kakidani, Kyoto University, of a
paper in this study that deduced the
amino acid sequence of yet another pre-
cursor protein for a different set of opioid
peptides from porcine hypothalamus,
which they called preproenkephalin B.
This paper was cited 16 times in 1982 and
91 times in 1983. All three papers are also
core documents in the 1982 SCI research
front #82-1514, “Primary Structure of Hu-
man Enkephalins; Location and Regula-
tion of Enkephalin Synthesis in CNS .“

The second-most-cited paper was
published in Gene by Joachim Messing

and Jeff rey Vieira, University of Minne-
sota, St. Paul. The paper describes the
construction of two new “bacteriophage
vectors, ” that is, modified bacterial vi-
ruses used to produce large quantities of
single-stranded bacterial DNA from a
particular region of the bacterial chro-
mosome. This “cloned’ DNA is used for
determinations of the nucleotide se-
quence of the bacterial DNA. Published
in the October issue of Gene, the paper
was cited just once in 1982 but 145 times
in 1983. It has already been cited 150
times in 1984, It is a core paper in the
1983 SC1/SSC1 research front #83-8552,
“Genetic Studies of DNA Nucleotide Se-
quences, Protein Activation, Messenger
RNA Structure, and Related Topics. ”
Messing also coauthored the most-cited
1981 life-sciences paper, 1 which de-
scribed a “shotgun” method for DNA se-
quencing.

David D. Sabatini and colleagues, New
York University School of Medicine, au-
thored the fourth-most-cited article in
this study. This review paper, published
in the Journal of Ce!l Biology, considers
mechanisms by which newly synthesized
proteins are transferred to their function-
al sites in various membranes and organ-
elles within the eucaryotic cell either
during or following synthesis. The au-
thors discuss models that suggest how
specific features of proteins can act as sig-
nals to direct the proteins to their fiial
destination in the ceil. The paper was
cited 127 times-33 in 1982 and 94 in
1983. It is a core paper in the 1983
SCI/SSCI research front #83-2966,
“Membrane Biogenesis and Mechanisms
of Protein Insertion and Secretion: Use of
cDNA Probes in Protein Processing. ”

The fiith-most-cited paper is also a re-
view article. Philip Cohen, University of
Dundee, Scotland, described how the
metabolism of many enzymes and pro-
teins is regulated in the cell by protein
phosphorylation, the biochemical pro-
cess of adding a phosphate group to an
organic molecule, and coordinated
through this mechanism by neural and
hormonal stimuli. Cohen pointed out,

355



Table 1: The 1982 Me-sciences articles most cited in 1982-1983. listed in alphabetic order by first author.
The authors’ addresses follow each citation. Code numbers indicate the 1982 SCI” research front
specialties for which these are core papers. Code numbers with an asterisk (”) indicate the 1983
SCI/SSCfn research front specialties for which these are core papers. A = n umber of citations in 1982.
B =number of citations in 1983. C= total number of citations for 1982-1983. D= bibliographic informa-
tion.

ABC f)

4 54 58 Alffdi R J, Haaga J R, El Yousef S J, Bryan P J, Fletcher B D, LfPuma J P, Morrison
SC, Kaufman B, Rlchey J B, Hfnshaw W S, Kramer D M, Yeung H N, Cohen A M,
Butler H E, Ament A E & Lfeberman 1 M. Preliminary experimental results in
humans and animals with a superconducting. whole-body, nuclear magnetic
resonance scanner. Radiology 143: l~$lil. 1982. Caw Western Reser>e [ lniv., Sch.
Med.: l!niv, Hosps. Cleveland: Technicare Corp., %lon, OH. ‘83-0063

2 54 56 Amam S G, Jonas V, Rosenfeld M G, Ong E S & Evans R M. Alternative RNA
processing in calcitonin gene expression generates mRNAs encoding {If ferent
polypeptide products. Nnmre 298:240-4, 1982. (Ini}. California. San Diego. Sch.
Med., La Jolla: Salk Inst., Tumor Virol, Lab., San Diego. CA.

II 59 70 Anderson S, de Bruijn M H L, Coulson A R, Eperon I C, Sanger F & Young J G.
Complete sequence of bovine mitochondrial DNA. J. Mol. ff~ol. 156:683-717.1982,
MRC Ctr., Lab. Mol. Biol., Cambridge, [IK. “83-0874

10 47 57 Bfttle J L, Houghten R A, Alexander H, Shirmick T M, Sutciiffe J G, J,erner R A,
Rowlands D I & Brown F. Protection agains( foot-and-mouth disetise by
immunization with a chemically synthesized pep{ide predicted from the viral
mrcleotide sequence. Nature 298:3W3, 1982. Scripps Clin., Res, Inst., La Jolla, CA;
Anim. Virus Res. Inst., Woking, UK. “83-2152

9 47 56 Carfson M & Botstefn D. Two differenlid]y regulated mRNAs wi[h different Y ends
encode secreted and intracellular forms of yeast invertase. Cc// 28:145-54. 1982.
MIT, Dept. Bkd., Cambridge, MA. ‘83-4037

9 62 71 Carroll B J. The dexamethasone suppression test for melancholia. Lfn! / P.Y,w/t/at.
140:292-304, 1982. lJniv. Michigan, Dept. Psychiat., Ann Arbor, MI. “83-0413

2 62 64 Castagrm M, Takai Y, Kaibuchi K, Sano K, Kfkkawa U & Nfshlzuka Y. Direct
activation of calcium-activated, phospholipid-dependtmt protein kinase by tumor-
promoting phorbol esters. ~. L?iof C’hem. 257:7847-51, 1982. Kobe [Iniv,, Sch. Med.;
Natl. Inst. Basic Biol.. Dept. Cell Biol.. Okazaki. Japan.

19 64 83 Catovsky D, Rose M, Goolden A W G, White J M, Bourfkas G, Brownell A 1,
Bla(tner W A, Greaves M F, Galton D A G, McCluskey D R, Lampert f, Ireland R,
Brfdges J M & Gallo R C. Adult T-cell lymphoma-ltwkaernia in blacks from (he
West Indies. I.ante/ I :639-43, 1982. MRC, Leukaemia tlnit; [Ini$. London. Roy.
Postgrad. Med. Sch. & King’s Coil. Hosp. Med. Sch.: fmperial Cancer Res. Fund,
Membrane Immunol. Lab.: Cent. Middlesex Hosp., Dept. Haematol., London; St.
James Hosp., Dept. Haematol., Balham; Queen’s llniv., Dept. Haematol., Belfast,
LJK; NIH, NCI, Bethesda, MD. 82-(K)I I: “83-2933

9 57 66 Cfrang E H, Fm-tfI M E. Scolnick E M & Lowy D R. Tumorigenic transformation of
mammalian cells induced by a normal human gene hOmOk)gollS to the oncogene of
Harvey murine sarcoma virus. Nature 2%:479-83, 19/+2. NfH, NCI, Bethesda, MD,
‘83-1740

19 4(! 59 Chattopadhyay S K, Cloyd M W, Lbremeyer D L, Lander M R, Rands E & Lowy D R.
Cellular origin and role of mink cell focus-fnrming viruses in murine thymic
Iymphomas. ?fafure 295:25-31, 1982. NfH, NCI, Bethesda, MD & NIAfD, Hamilton.
MT. 82-fJ68t): ‘83-42’71

37 75 112 c~vk~ C, James I F & Goldsteh A. Dynorphin is ii specific end,)genous I@nd of the

rk opioid receptor. S,ience 215:413-5, 1982. Addiction Res. Fdn.; Stanford [Jni+.,
Palo Alto, CA. 82- I 512; “83-4277

8 111 119 Cohen P. The role of protein phosphorylation in neural and hcwmonal control of
cellular activity. Nature 296:613-20, 1982. Ilni}. Dundee, Dept. i3iochem., lJK.
“83.2196

19 6.3 82 Cohen S. Usbfro H, Stoscheck C & Chfnkera M. A native 170,030 epidermal growth
factor receptor-kinasc complex from shed plasma membrane vesicles. J, Bid Cftem,
257:1523-31, 19S2, Vanderbilt Univ., Sch. Med., Nashville, TN. X2-(K)83; “X3-0M9

2 54 56 CofJJns S & GroudJne M. Amplification of endogermus m-w-related f)NA sequences in
a human myeloid leukaemia cell line. IVature 298:679-81, 1982. Vet. Admin. Hosp,:
Fred Hutchinson Cancer Res. Ctr.; Uni\, Washington Hosp.. Seattle. WA. ‘83-1740
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ABC D

26 84 110 Comb M, Seebm’g P H, Adelman I, Eiden L & Herbert E. Primary structure of the
human Met- and Lcu-enkephalin precurxor and its mRNA, Nature 295:663-6, 1982.
Univ. Oregon, Eugene, OR: Genentech, Inc., San Francisco, CA; NIH, NIMH,
Bethesda, MD, 82-1 S14; ‘83-4277

10 46 56 Corey L, Nabmfm A J, Gufnan M E, Benedetti J K, Crftcbfow C W & Holmes K K.
A trial of topical acyclovir in genital herpes simplex virus infections. N. L?ng/. J.
Med. 306:1313-9, 1982. [Jniv, Washington, Sch. Med.; Child, Orthoped, Hosp. Med.
Ctr., Seattle, WA; Emory Univ., Sch. Med.; CDC, Vener. Dis. Control Div.,
Atlanta, GA. “83-1973

12 42 54 Craig S W & Pollard T D. Actin-binding proteins. Trends Biochem, .$ci. 7:88-92, 1982.
Johns Hopkins Uni}., Sch. Med., Baltimore, MD. “fK-2268

5 55 W Crooks L, Amkawa M, Hoennfnger J, Watts J, McRee R, Kaufman L, Davfx P L,
Margulis A R & DeGroot J. Nuclear magnetic resonance whole-body imager
operating at 3.5 KGauss. Radiology 143:169-74, 1982, Univ. California, Radiol.
Imaging Lab. & Dept. Anat., San Francisco, CA. ●83-C063

17 40 57 Crumpacker C S, Scfmipper L E, Marfowe S 1, Kowafsky P N, Hershey B J &
Levin M J. Resistance to antiviral drugs of herpes simplex virus isolated from a
patient treated with acyclovir. N. Eng/. J. Med. 306:343-6, 1982, Beth Israel Hosp.,
Charles A. Dana Res. Inst., Harvard-Thomdlke Lab. & Dept. Med.; Sidney Farber
Cancer Inst., Lab. Clin. MicroMol.; Harvard Univ., Med. Sch., Boston, MA.
82- 1043; “83- 1973

0 W 80 Dana Favem R, Bregni M, Erikson J, Pstiem.on D. Gaflo R C & Cruce C M. Human
c-myc onc gene is located on the region of chromosome 8 that is translocated in
Burkitt Iymphoma cells. Proc. Na(. A cad. Sci. .VS-Bio/. Sci. 79:7824-7, 1982. NIH,
NCI, Bethesda, MD: Wistar Inst. Anat. Biol., Philadelphia, PA: Univ. Colorado,
Hlth. Sci. Ctr., Denver, CO. “83-1740

7 62 69 Dameff J E. Variety in the level of gene control in eukaryotic cells. Nature 297:365-71,
1982. Rockefeller Univ,, New York, NY.

14 82 96 Der C J, Krontfris T G & Cooper G M. Transforming genes of human bladder and
lung carcinoma cell lines are homologous to the rm genes of Harley and Kirsten
sarcoma viruses. Proc. Nat. A cad. Sci. US—Bio/. Sri. 79:3637-40, 1982. Sidney
Farber Cancer Inst.: Harvard Uni\., Med. Sch., Boston, MA. “83-1740

9 44 53 Dkkerson R E, Drew H R, Conner B N. Wfng R M, Fratfni A V & Kopka M L. The
anatomy of A-, B-, and Z-DNA. Science 216:475-85, 1982. CalTech, Pasadena, CA.
“83-1181

11 74 85 Ek B, Westermark B, Wasteson A & Heldfn C-H. Stimulation of tyrosine-specific
phosphorylation by platelet-derifed growth factor. A’awre 295:419-20, 1982. Uppsala
Univ., Inst. Med. Physiol. Chem. & Wallenberg Lab., Sweden, “8>(O69

20 52 72 Eva A, Robbbrs K C, Andersen P R, %inivasan A, Tronlck S R, Reddy E P,
Ellmore N W, Galen A T, Lautenberger J A, Papas T S, Westfn E H, Wong-Staal F,
GaUo R C & Aaronson S A. Cellular genes analogous to retroviral nnc genes are
transcribed in human Iumour cells. Nature 295:116-9, 1982. NIH, NCI, Bethesda,
MD. *83-1743

10 53 63 Evans G A, Margulfes D H, Camerfni-Otero R D, OmMo K & Seidman J G.
Structure and expression of a mouse major hktocompatibifity antigen gene, H-2Ld.
Proc. Nat. A cad. Sci. US—Biol. Sri. 79:1994-8, 1982. NIH, NICHHD & NIADDKD,
Bethesda, MD. ‘83-149 1

0 60 Ml Farmr I 1, Benjamin W R, Hifffker M L, Huward M, Farm W L & Fuffer-Farrar J.
The biochemistry, biology, and role of interleukin 2 in the induction of cytotoxic T
celf and antibody-forming B cell responsex. Immune/. Rev. 63:129-66, 1982. NIH,
NIDR & NIAID, Bethesda; Frederick Cancer Res. Ctr., Biol. Carcinogenesis
Program, MD; Cleveland Clin. Fdn., Dept. Mol. Cell Biol., OH.

9 53 62 Febr J, Hofmmm V & Kappeler U. Transient reverssl of thrombocytopenia in
idiopathic thrombocytopenic purpura by high-dose intravenous gamma-globulin.
A’. Eng/. J, Med. 306:1254-8, 1982. LJniv. Hosp., Dept. Med., Zurich, Switzerland.
‘83-0336

5 57 62 Foflasssbee S E, Busch D F, Wofsy C B, Coleman D L, GuUet J, Amfgemma G P,
Ross T, Hadfey W K & Drew W L. An outbreak of Pneumocy$tis can”nii pneumonia
in homosexual men. ,4 nn. Intern. Med. 96:705-13, 1982. Univ. California, Sch.
Med., San Francisco, CA. ●83-1 898

15 44 59 Frkdman-Kien A E, Laubenstefn L J. Rubinstein P, Buhnovici-Klefn E, Manner M,
Stahl R, Spfgfand I, Kim K S & ZoJfa-Pasner S. Disseminated Kaposi’s sarcoma in
homosexual men, Ann. Inlern. Med. %:693-703, 1982. NYU Med. Ctr.; NY Blood
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27 56 83
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48 $6 134
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18 41 59

16 70 86

16 91 107

12 41 53

20 69 89

6 57 63

10 54 64
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Ctr., L\ndsley F. Kimball Res. Inst.; St, Luke’s-Roose~elt Hosp. Med. Ctr.; NY Slate
Inst. Basic Res. Mental Retardation, Dept. Virol.; Albert Eins[ein CoIl. Med.,
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Gknney J R, Glenney P, Osborn M & Weber K. An F-actin- and calmodulin-binding
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Goettingen, FRG. 82-0130
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lJniv. Hlth. Sci.; Naval Med. Res. Inst., Bethesda; Biomed, Res. Inst., Rock! ille,
MD. 82-1893; ‘83-1898

Goldlarb M, SMrnku K, Pemeho M & Wfgler M. Isolation and preiiminmy
characterization of a human transforming gene from T24 bladder carcinoma cells.
Nature 296:40+9, 1982. Cold Spring Harbor Lab., NY. 82-0131: ‘83-1740

Gray P W, J.eung D W, Pennica D, Yelverton E, Najarfan R, SJmonsem C C, Derynck
R, Sherwood P J, Wallace D M, Berger S L, Levfnsm A D & Goeddel D V.
Expression of human immune interferon cDNA in E, coli and monkey CCOS.NOlure
295:503-8, 1982. Genentech, Inc., Dept. Mol. Biol., San Francisco, CA: NIH, NCI,
Bethesda, MD. “83-0309

Gmsveld G C, de Boer E, Shewmaker C K & Ffnvell R A, DNA sequences necessary
for transcription of the rabbit (J-globin gene in viw. Nature 295:120-6, 1982. MRC,
Natl. Inst. Med. Res., London, UK,

Gubler U, Seeburg P, Hoffman B J, Gage L P & Udenfriend S. Molecular cloning
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“Almost 35 enzymes and countless other
proteins are now known to be regulated
in this manner, and protein phosph(wyla-
tion is clearly the major general mechLl-
nism by which intracellular events re-
spond to external physiological stimuli. ”
This paper, published in Nature, was

cited in 119 publications-8 in 1982 and
1I I in 1983. It also is a core document in
the 1983 SCI/SSCI research front H+3-
2196, “Studies on Cyclic AMP-Depen-
dent Protein Kinases and Protein Phos-
phorylation. ”

The 100 papers in this study were pub-
lished in 28 journals. These journals are
listed in Table 3, Just four journals ac-
coun[ f(w ho percent of the mt)st-cited
1982 life-sciences papers. They are N(/-

turc (.31 papers), Science ( 12), Cc// (9),
and Pro ceeding.s o/” the Nalio ml I A radc
my of Sciences oj /he US.4-EJio/ogicu/

Sciences (H). These journals tend to
dominate ci[ation-based studies of the
most-cited literature. Also shown in
Table 3 arc the 1982 impact factors for
ihe listed journals. These impac[ fac[(ms
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Table 3: The 28 journals represented on the list of
the 100” 1982 life-sciences papers most cited in
1982-1983, The numbers in parentheses are the
impact factors for the journals, ( 1982 impact
factor cquafs the number of citations recei, ed by
1980-1981 articles in a journal divided hy the
number of articles published by the journal
during the same period. ) Data were taken from
the 19H2 JCR ‘M.The figures at the right indicate
the number of papers from each journal which
appeam on the list.

Number
of

Journal Papers

Nature (8.75) 31
Science (6.81 ) 12
cell (16.44) 9
Proc. Nat, Acad. Sci, US— 8

Bicd, Sci. (9.28)
N. Engl. J. Med. (15.60) 5
Ann. Intern. Med. (6.44) 4
J. Mol. Biol. (6.32) 3
Lancet (8.76) 3
Gene (4.85) 2
J, Bio[, Chem. (5.87) 2
Nucl. Acid. Res. (6,96) 2
Physiol. Re\. (20.65) 2
Radiology (2. 79) 2
Amer. J. Med. (4.56) 1
Annu. Re>. Biochem. (29.36) 1
Biochem. Pharmacol. (2.36) 1
Blood (5.20) 1
Brit. J, Psychiat. (2.26) I
Endocrinology (3.77 I 1
Eur. J. Immunol. (5.60) 1
Eur. J. Pharmacol. (3.47) I
Immunol. Re\. ( 15,43) 1
J. Cell Biol, (9.42) 1
1. Comput, Assist. Tomogr. (2.61) 1
J. Exp. Med. (fl.69) 1
J. Immunol. Ih.51) 1
Mol. Cell. Biof, (4.241 I
Trends Biochem. Sci. (2.74) 1

are calculated by dividing the number of
1982 citations to a journal’s 1980 and
1981 articles by the number of articles
published in those two years. Clearly,
the journals that published the “super-
star” life-sciences papers tend to publish
articles of higher than average quality in
general. The median 1982 impact for all
.SC1 journals was O.6, compared to 8.8
for Nature, 6.8 for Science, 16.4 for Ce[I,
and so on.

The authors of the most-cited life-sci-
ences articles were affiliated with96 in-
stitutions located in nine countries.
These institutions are listed in Table 4 in

order of the number of times they ap-
peared in Table l. Sixty-two of these in-
stitutions (65 percent) arelocated in the
US. In our study of the 1981 papers, the
US accounted for 70 percent of the insti-
tutional affiliations.

In Table 1, authors from various divi-
sions of the National Institutes of Health
(NIH), Bethesda, Maryland, were listed
35 times on 24 of the 1982 papers. In our
study of 1981 papers, f the NIH was listed
only nine times on eight papers.

Twelve institutions listed in Table 4
are based in the UK, nine in Japan, five
in the Federal Republic of Germany
(FRG), three in Switzerland, and two in
France. Italy, the Netherlands, and Swe-
den each account for one institution.

Tabfe 4: The ksthutkmal affiliadons of the authors
cm the fist. Institutions are fisted in descending
order of the number of times they appear in Table
1.

NIH, Bethesda, MD
NCI
NICHHD
NIADDKD
NIAID

Bethesda, MD
Hamilton, MT

NIDR
NIMH
NHLBI
NIEHS, Research Triangle Park,

NC
NINCDS

Harvard Uni\., Boston, MA
Univ. California, CA

San Francisco
La Jolla

CalTech, Pasadena. CA
Johns Hopkins Univ., Baltimore, MD

Sch. Med.
Univ. Hosp.

Kyoto Univ., Japan
Sidney Farber Cancer Inst.,

Boston, MA
Stanford Univ., CA
Uni\. London, UK

Roy. Postgrad. Med. Sch.
Charing Cross Hosp.
King’s Cofl. Hosp.
Roy, Free Hosp.

Fred Hutchin:on Cancer Res. Ctr.,
Seattle, WA

MIT, Cambridge, MA
MRC, UK

Lab. Mol. Biol., Cambridge
Leukaemia Ilnit, Balham
Natl. Inst. Med. Res., London

35
17

5
3
3

2
1

2
2
1
1

1
9
6

4
2

5
5

4
1

5
5

5
5

2
1
1
1

4

4
4

2
1
1
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NYU, NY
Med. Ctr.
Sch. Med.

Salk [nst, Bid Stud.. San Diego, CA
Uni*. Washington, Seattle, WA

Sch. Med.
Univ. Hosp.

Beth Israel Hosp., Bm.ton, MA
Charles A. Dana Res. Inst.
Dept. Med.
Har\ ard-Thomdike Lab.

Genentech, Inc., San Francisco, CA
Kobe Univ., Japan
Albert Einstein Cdl. Med.,

New York, NY
Children’s Hosp. Med. Ctr.

Boston, MA
Cold Spring Harbor Lab., NY
Hoffmann-La Roche, Inc., Nutley, NJ

Dept. Mol. Genet.
Roche Inst. Mol. Bicrl.

Imperial Cancer Res. Fund, LTK
Balham
London

Keio Univ., Tokyo, Japan
Max Planck Sot. Adv. Sci.,

Goettingen, FRG
Inst. Biophys. Chem.
Inst. Exp. Med.

NY Vet. Admin. Med. C!r., NY
St. Luke’s-Roosevelt Hosp. Med. Ctr.

New York, NY
T_lni\. Arizona, Tucson, AZ

Arizona Hith. Sci. Ctr.
Dept. Biochem.

[Jniv. Michigan. Ann Arbor. MI
Univ. Minnesota, St. Paul, MN
Yale Univ., New Haven, CT
Addiction Res. Fdn.. Palo Alto, CA
Aicbi Med. lJni\., Nagoya, Japan
Anim, Virus Res. Inst., Woking, (JK
Baylor Cdl. Med., Houston, TX
Beth Israel Med. Ctr., New York, NY
Biomcd. Res. Inst., Rockvi]le, MD
Brown (Iniv., Providence, RI
Burroughs- Wellcome Co., Research

Triangle Park, NC
Cancer Inst., Tokyo. Japan
Carnegie Inst. Washington,

Baltimore, MD
Case Western Reserve [lni\.,

Cle\eland, OH
Cent. Middlesex Hosp., London, (IK
Children’s Orthoped. Hmsp. Med. Clr

Seattle, WA
Christian Albrechts (Iniv,, Kiel, FRG
Cle\eland Clin. Fdn., OH
CNRS, Marseille, France
Columbia [Jniv., New York, NY
CDC, Atlanta, GA
CIJNY, NY
DNAX Res. Inst., Palo Alto, CA
Emory [Jniv., Atfanta, GA
Frederick Cancer Res. Ctr., MD
German Cancer Res. Ctr.,

Heidelberg, FRG
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Hosp. ]oini Dis, Ortbopaed. Inst.,
New York. NY

Inst. Gen. Patb[ll., Padm’a, Italy
Intl. Agcy. Res. Cancer. Lyon, France
Kochi Med. Sch., Japan
Litton Bionet., Inc., Kensingt<m, MD
Merck Labs., West Point, PA
Natl. Inst. Basic Biol., Okazaki, Japan
Na\al Med. Res. Inst.. Bethesda, MD
NY Blood Ctr., NY
NY Hosp.- Cornell Med. Ctr., NY
NY State Inst. Basic Res. Mental

Retardation, NY
Ortho Pharmaceu[, Corp., Raritan, NJ
Osaka IJni\., Jtlpan
Queen’s [Iniv,, Belfast. (IK
Rlxkefeller [ lniv., New York, NY
Scripps Clin., Res. In\t., La Jolla. CA
Shinrakuen Hosp.. Niiga!a, Japan
St. James Hosp., Jlolham, (IK
Swiss Fed. Inst. Technol., Zurich,

Switzerland
Technicare C{mp., Solon, OH
Them-EM1, Ltd., L<mdon, [JK
[I”ifc)med Ser\s. Ilni\. Hlth. Sci.,

Bethesda, MD
[Iniv. Bayreuth, FRG
[l”i\, Cambridge, (IK
(lni\, Coltmadt,, Den\er, CO

[’niv, Dundet, [’K
(Ini,. Ge”e\a Switwdand
(Iniv. Glasgow, (IK
[Iniv. Hamburg, FRG
[Tnl$, Hosps. CImeland, OH
Ilni\, Oregon Eugene, OR
[lni\. Oxford, (IK
[l”i\. {Itrccht, the Netherlands
(Ini,. Virginia, Chwlottesville, VA

(Iniv. Zurich, Swit?erhmd
[ ISC, LOS Angeles, CA

I lppsala [lni\.. Sweden
Vanderbilt [ Ini}., Nashville, TN
Vet. Admin. H{)sp., Seattle. WA
Virginia Cim]m(mwlth, llni\.,

Richmond, VA
Whitehead Inst. Biomed. Res.,

Cambridge, MA
Wistar Inst. Anat, Biol. ,

Philadelphia, PA
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Even though authors of nine nationali-
ties appear in this study, all 100 papers
were published in English. Table 5 pro-
vides information on the number of pa-
pers each nation’s authors produced. For
example, 81 papers listed US authors. Of
these, 71 were published by US authors
alone. Ten were coauthored with re-
searchers from France, the FRG, Japan,
the Netherlands, Switzerland, and the
UK. It is interesting to note that Japan ac-
counts for seven papers in thk study,

.
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Table 5: National affiliations of the authors of the
1982 life-sciences papers most cited in 1982-1983,
in order of the total number of papers on which
each nation’s authors appeared (column A). B =
number of papers coauthored with scientists from
other countries. C= nationality of coauthors.

Countg

(}s

UK
Japan
FRG
Switzerland
France
lIaly
the Netherlands
Sweden

AB c

81 10 France, FRG, Japan,
tbe Netherlands,
Switzerland, ( IK

12 5 FRG, ltaty, (1S
73US

4 I (IK, IIS
3 1 (is
2 1 IIS
1 1 LJK
1 I (1s
10

three of which were coauthored with US
researchers. Japan accounted for only
one of the 1981 most-cited papers in the
fiie sciences, I

Ten of the papers in Table 1 are single-
author works. Fifteen papers list two au-
thors, 12 list three, 15 list four, 11 list
five, and 151ist six. Seven authors were
listed on three papers, eight on five pa-
pers, and nine on seven papers. One pa-
per each listed 10, 11, and 12 authors.
Three papers Iist 14 authors, and one
lists 16 authors.

Of the 434 authors in this study, 51 ap-
peared on more than one paper in Table
1. R.C. Gallo, National Cancer Insti-
tute, Bethesda, coauthored five papers
on retroviruses associated with various
human cancers, particularly T cell leu-
kemia. Gallo has received much atten-
tion in the media recently for having iso-
lated HTLV-111 (human T cell leukemia
virus), the virus thought to be responsi-
ble for acquired immune deficiency syn-
drome (AIDS). Eight authors have three
papers: S.A. Aaronson, M. Barbacid,
L. Hood, P. Leder, D.R. Lowy, E. San-
tos, S.R. Tronick, and R.A. Weinberg.
Forty-two authors each have two papers
in this study.

This concludes our report on the 1982
life-sciences papers most cited in 1982
and 1983. In the coming weeks, we’ll
identify and discuss the most-cited phys-
ical-sciences papers for the same time
period.

*****

My thanks to Thomas Atkins and Al-
fred Welljams-Dorof for their help in the
preparation of this essay. ~1984ISI
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