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Last week, we listed over 100 1978
physical sciences articles that were most
cited in 1978-79.1 This week, we cover
the life sciences. These studies help to
identify some of the fast-moving re-
search fronts in science, as well as the
newer methodologies.

The average paper in this week’s
study received 65 citations over a two
year period. It received 12 of those cita-
tions in 1978 and 53 in 1979. In our
study of the physical sciences papers,
we found an average of 43 citations per
paper.! Whether this difference in
average citation rates reflects the
greater size of the life sciences and
biochemical literature, or whether it is
due to other factors, needs further
study.

The least-cited paper in this week’s
list received 43 citations. Since nine
papers were each cited 43 times, we ex-
tended the list to the 103 papers listed in
Figure 1, which follows this editorial.
The most-cited paper received 192 cita-
tions.

Of the 27 journals represented in
Table 1, Proceedings of the National
Academy of Sciences US again ac-
counts for more papers, 24, than any
other journal. It has topped our life
sciences journal list for several years.2.3
NMature contributed 16 papers to the list,
and Cell 13. These three journals to-
gether account for more than half of the
papers.

The authors who produced the papers
in this study came from the 86 institu-
tions listed in Table 2. The US is

represented by 54 institutions, the
United Kingdom by nine, Japan, Swit-
zerland, and Canada each by four.
France, Belgium, Finland, and Sweden
each account for two institutions, while
the Federal Republic of Germany,
Israel, and Poland each account for
one. Without exception, the papers in
Figure 1 were published in English.

Eleven papers are single-author
works. Twenty papers have two au-
thors, 19 have three, 17 have four, and
13 have five. Nine papers have six
authors, seven have seven, three have
eight, and four have nine authors.

Twenty-eight authors have more than
one paper on the list. Of these, ten have
three. They are: G.N. Callahan, W. Gil-
bert, R.B. Herberman, J. Klein, R. Kor-
but, P. Leder, S. Moncada, B.W.
O'Malley, S.M. Tilghman, and R.M.
Zinkernagel. The 18 authors who have
two papers on the list are: A. Althage,
D. Baltimore, H. Cantor, S. Cooper,
R.K. Gershon, H.T. Holden, J. Hugen-
berger, P.M. Laduron, J.E. Leysen, L.
McVay-Boudreau, K. Olden, F.W.
Shen, J.G. Sutcliffe, D.C. Tiemeir, R.
Tizard, S. Tonegawa, J.R. Vane, and
K.M. Yamada.

As always, I must caution that the
papers appearing in this study are not
necessarily the “best,” although they are
undoubtedly important. Therefore, we
have taken our usual step of dividing the
list into subject areas and listing papers
alphabetically within each area. We do
this in hopes of discouraging irrelevant
comparisons of individual citation rates.
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Tahble 1: The 27 journals represented on the list of 1978 tife
sciences papers most cited in 1978-79. The numbers in
parentheses are the impact factors for the journals. (Impact
equals average number of citations received by articles
published in that journal.) Data were taken from the 1978
Journal Citation Reports® , which is volume 13 of the SCI*.
The figures at the right indicate the number of papers from
each journal which appears on the list.

Proc. Nat. Acad. Sci. US(9.339) 24
Nature (5.409) 16
Cell (12.933) 13
J. Exp. Med. (9.834) 6
N.Engl, J. Med. (12.274) 6
1. Biol. Chem. (6.062) 5

Lance1 (8.644}

Anal. Biochem. (2.309)
FEBS Lett. (3.004)

Science (5.927)

Biochim. Biophys. Acta (3.215)
Cancer Res. (3.904)

J. Immunol. (5.217)

Advan. Cancer Res. (10.650)
Ann. Intern. Med. (5.747)
Annu. Rev. Biochem. (29.525}
Biochem. Pharmacol. (2.508)
Biochemistry (4.914)

Brain Res. (4.067)

Brit. J. Pharmacol. (4.576}
Circulation (6.721)

Immuanol. Rev.* (16.283)
Int. J. Cancer (4.776)

In Vitro (2.394)

J. Clin. Microbiol. {1.828)
Nucl. Acid. Res. (3.522)
Physiol. Rev. (17.314)

*Title ch
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Table 2: The institutional affiliations of authors on the list.
Institutions are in descending order of the number of papers
produced. The number of authors from each institution is
shown in parentheses.

National Institutes Health 18 51
NC1 9 (30)*
NIAMDD 23
NICHHD 3 (13
NIDR 1D
NHLBI 1
NIAID 1.

Blood Bank Deparument t (2}
Harvard University and 1"
Medical School

University California 9
San Francisco 4 (13
Los Angeles 3 (®
Irvine 1 (1)
San Diego 1 (5

Yale

MIT

Baylor College Medicine

Stanford University

MRC
Cambridge, UK 25
London, UK 1)

Sloan-Kettering Institute for 3 (8)

Cancer Research, NY
Southwestern Medical School, 3 (6)
Dallas, TX
Scripps Clinic and Research 3 (7
Foundation, La Jolla, CA
University Wisconsin
Wellcome Research Labs., 3
Beckenham, Kent, UK

o2n*

(25)

(18)
(13)
(14)
(15)*
7

wh a0

w

(4)
[§]

687

Basel Institute Immunology.
Switzerland
CNRS. France
INSERM, Fac. Med..
Strasbourg
Inst. Pasteur, Paris
Cold Spring Harbor Lab.. NY
Duke University Medical Center
Johns Hopkins University
School Medicine
Janssen Pharmaceutica
Research Labs., Beerse, Belgium
New England Medicat
Center, Boston, MA
Osaka University, Fukushima, Japan
Rockefeller University, NY
SUNY, Stony Brook
Salk Institute, La Jolla, CA
Tufts University, Boston, MA
University Florida
University Helsinki, Finland
Washington University,
School Medicine.
5t. Louis, MO
ARC Institute Animal
Physiology, Cambridge, UK
Albert Einstein School
Medicine, NY
American Cancer Society
American National Red Cross,
Wash., DC
Boston University Medical Center
Brookhaven National
Laboratory. Upton, NY
Burroughs Wellcome Co.,
Research Triangle Park, NC
Carnegie-Mellon University,
Pittsburgh, PA
Case-Western Reserve School
Medicine. Cleveland. OH
Center for Disease Control,
Atlanta, GA
Children's Hospital Medical
Center, Boston, MA
Columbia University College
Physicians and Surgeons
Copernicus Academy
Medicine, Cracow. Poland
Cornell University, Ithaca, NY
CUNY
A.V. Davis Center for
Behavioral Neurobiology.
La Jolla, CA
FDA, Bethesda, MD
Georgetown University, Wash., DC

1(5)

b (4)

HSpiul Cantonal
Universitaire, Lausanne,
Switzerland

Hoffmann-La Roche.

Nutley, NJ

Hokkaido University,
Sapporo, Japan

Imperial Cancer Research
Fund, London, UK

Institut de Recherches
Scientifiques sur le Cancer.
Viliejuif, France

Mayo Clinic Medical School,
Rochester, MN

MRC, Ottawa, Canada

Methodist Hospital,
Houston, TX
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Northwestern University. 1 i2)
Evanston, IL

Nakamiya Mental Hospital. 1 th
Osaka. Japan

NYU School Medicine, NY 1 3}

Osaka University, Tayonako, Japan 1 12

Squibb Research Inst.. i 13
Princeton. NJ

Sidney Farber Cancer 1 i)
[nstitute. Boston, MA

University Aberdeen, UK i 12y

University Birmingham. UK 1 2y

University British Columbia, 1 3
Vancouver. Canada

University Cambridge. UK 1 1y

University Colorado Medical 1 (2}

Center, Denver
University Dundee, UK
University Geneva, Switzerland
University Ghent. Belgium 9
University Goteborg, Sweden (8)

1 14)

I

1

1
University Kuopio, Finland 1 31}

§

1

1

i

University Laval, Quebec, Canada t2)
University Manitoba, Winnipeg, Canada i
University Michigan Hospital, (N
Ann Arbor, Ml
University Pennsylvania. 1 i2)
Wistar Institute of Anatomy
and Biology. PA

University Southern Alabama 1 oy

University Texas Health 1 3)
Sciences Center. Dallas, TX

University Utah, 1 133

Salt Lake City. UT
University Warwick, Coventry, UK 1 2)
University Washington, Seattle, WA 1 [R]}
University Wurzburg, FRG 1 12y
University Zurich, Switzerland 1 12}
] 3
! 2)

Uppsala University. Sweden

Veterans Administration,
Wadsworth Hospital Center,
Los Angeles. CA

Veterans Administration 1 (2}
Hospital. Boston. MA

Veterans Administration i 2}
Hospital, Wash., DC

Weizmann Institute, Rehovoth. Israel 1 (RN

*One or more of these authors represents a second affilia-
tion for a single author.

Such comparisons are valid only when
we are identifying the milestone papers
in various clusters or fields.4.>

The papers on our list fall into 17 sub-
ject categories: DNA and RNA research,
immunology, virology and viral genet-
ics, cytology, enzymology, neurophar-
macology, prostaglandins, oncology,
pathology, endocrinology and growth
factors, immunogenetics, proteins, in-
terferon, cardiovascular research, neu-
rology, biochemical methodology, and
pharmacology.

Nearly a quarter of the papers on the
list, 23, are from DNA and RNA

research. This is nearly the same pro-
portion that we found in our study of
the most-cited 1977 life sciences
literature.? Included in this category are
four of the top five most-cited articles
on the list. The paper by W. Fiers and
colleagues is second most-cited, and
deals with the DNA mapping of simian
virus 40 (SV40), a tumor-causing agent
in monkeys. The third most-cited paper
is G. Felsenfeld's review of the structure
of chromatin, that part of the cell
nucleus which carries the genes. The
fourth and fifth most-cited papers, both
by S. Tilghman and colleagues, describe
the use of cell cloning to ascertain the
structure of a particular mouse gene.

The field of immunology contributed
14 papers. As in our study of the 1977
life sciences papers,2 much attention is
focused on T-lymphocytes, or T-cells.
T-cells are an important component of
the body's defense against diseases
because they have the ability to “recog-
nize” antigens and to regulate the pro-
duction of appropriate antibodies.

Eleven papers from virology and viral
genetics appear on our list. This catego-
ry includes the most-cited paper, that by
V.B. Reddy and colleagues. Their arti-
cle describes the nucleotide sequence of
SV40 DNA. It should be mentioned that
in addition to oncological research,
SV40 is also popular for research into
gene transplantation. Two other papers
in this group, those by A.J. Berk and
P.A. Sharp, and by L.V. Crawford and
colleagues received more than 100 cita-
tions. Both of them deal with SV40.

There are six cytology papers. Most
cited among them is E.D. Korn's review
of the biochemical basis of cell motility.
Three other papers in this group deal
with various aspects of cell surface
membranes.

Six papers are from the field of en-
zymology. The papers by R. Dabrowska
and colleagues, and by K. Yagi and col-
leagues, discuss activation of the pro-
tein myosin by enzymes, which causes
muscle contraction.

Six papers are from neuropharmacol-
ogy. The two papers by J.E. Leysen and
colleagues examine the manner in
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which certain substances bind to
neuroleptic receptors. Drugs that bind
to neuroleptic receptors produce anti-
psychotic effects. Just one paper in this
group deals directly with endorphins
and enkephalins, endogenously pro-
duced opiates found in the brain and
pituitary gland. In our study of the 1977
life sciences papers, there were 11
papers dealing with these substances.?

Prostaglandin research accounts for
six papers. Prostaglandins are fatty
acids which behave much like hor-
mones. They are believed to be impor-
tant in the regulation of cellular
metabolism. A better understanding of
the many kinds of prostaglandins may
someday lead to improved treatments
for asthma, cardiovascular disease, con-
genital heart disease, and several in-
flammatory diseases.

There are five papers from the field of
oncology, the study of tumors. There
are also five pathology papers, including
two on Legionnaires’ disease.

Four papers are from the field of en-
docrinology and growth factors. Most
cited among them is J. Schlessinger and
colleagues’ study of insulin.

There are four immunogenetics pa-
pers. The one by S. Tonegawa and col-
leagues received 101 citations. That
paper described the mapping of a mouse
immunoglobin gene. Immunoglobin is a
protein with antibody properties. Two
other papers in this group deal with the
genetics of immunoglobin production.

Research into proteins produced four
papers. P. Greengard’s paper on phos-
phorylated proteins, proteins which
have had their chemical bonds broken
by phosphoric acid, received 110 cita-
tions.

There are three papers on interferon,
a naturally occurring defense against
viral disease. As the article by T.

Merigan and colleagues indicates, in-
terferon may be helpful for treating viral
infections in patients with cancer. The
possible effectiveness of interferon
against cancer itself has raised public
expectations. Unfortunately, research
in this area is hampered by a scarcity of
interferon caused by incredible dif-
ficulties in extracting it from human
tissues.

Cardiovascular research and neurolo-
gy each contributed two papers to the
list. One paper apiece came from the
fields of biochemical methodology and
pharmacology.

No doubt, most of the papers appear-
ing in Figure 1 will continue to be highly
cited as time passes. We recognize,
however, that some important papers
failed to make our list merely because
they were published late in 1978,
Therefore, in Figure 2, we have com-
piled an additional list of highly cited
1978 life sciences papers that would
have made the list if we counted 1979
citations only.

We did not, as we did for the 1977 pa-
pers, hold up publication of this data to
include those papers that turned up as a
result of 1980 citations. Consequently,
in the future we will expand these lists
and report on selected papers from
fields that, for one reason or another,
are not adequately represented.

We have to date published lists of the
most-cited articles for each year since
1970. This series of studies will con-
tinue, and we look forward to present-
ing the lists of the most-cited articles of
1979.

My thanks to Thomas Di Julia and
Patricia Heller for their help in the

preparation of this essay. ©roe0 151
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