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In 1979 we began using two years of cita-
tion data for our annual series identifying
the articles most cited in the Science Cita-
tion Index® (SCI®). Our first two-year
study discussed the 1976 articles most cited
in 1976 and 1977.1 Previously we counted
only the number of cites a paper received
in the year it was published. Initially, we
categorized articles into life- or physical-
sciences studies. Later we added other
categories such as chemistry.

Our intent in this series is twofold. An-
nual citation-frequency analyses identify the
papers that attract immediate and widespread
attention in the science community. These
papers indicate new, active, or controver-
sial research areas. In addition to pinpoint-
ing the ‘*hot’” areas of research, this series
of essays can be used in trend analysis for
science policy and research administration.
The year-to-year progress or decline in
prominent research areas can be used as a
type of general science indicator. The series
also shows how the research interests of
high-impact authors advance. It should be
noted, however, that there are many incipi-
ent fields where one may have to wait many
years before observing significant publica-
tion rates.

AIDS Research

In our series of most-cited life-sciences
papers, acquired immunodeficiency syn-
drome (AIDS) research is an excellent il-
lustration of the trend analysis feature. When
this series first began, AIDS research was
nonexistent. In fact, our study of 1976

life-sciences articles showed that the most
popular new area of research concerned en-
dorphins and enkephalins, the opiates found
primarily in the brain and pituitary glands.
Twenty percent of the 100 articles were con-
cerned with this topic.! I stressed new be-
cause there were many other older fields that
were more active but did not necessarily
produce papers of high immediacy.

AIDS research did not appear in our an-
nual lists until we studied the 1982 papers.
In that study six papers dealt with this new
disease2—quite a jump from the previous
year. These papers were all of a descriptive
nature, discussing the immunological abnor-
malities of homosexual men suffering from
AIDS. Kaposi’s sarcoma and Pneumocystis
carinii pneumonia were two of the principal
opportunistic infections of AIDS patients.
In contrast, that same year only six of the
papers concerned opiate receptors. Howev-
er, by then we had identified dozens of re-
search fronts for this now relatively *‘sta-
ble’ field. Indeed, some of the papers we
had identified in earlier years continued to
be well cited.

Reviewing this study’s Bibliography of the
102 most-cited life-sciences papers, it is
clear that by 1984 AIDS had developed in-
to one of the most active areas of research.
Most of the 23 AIDS-related papers have ad-
vanced far beyond descriptions of the phys-
ical manifestations of this disease. By 1984
scientists had established that AIDS is
caused by a virus that suppresses the im-
mune system, leaving the victim open to at-
tack by a range of opportunistic infections.
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The virus works by depleting T-lympho-
cytes, the agents mediating the cellular im-
mune response. In addition, we now realize
that ATIDS is not restricted to certain popula-
tions, such as homosexual men and intra-
venous drug abusers, but can be transmit-
ted, at least occasionally, between women
to men via heterosexual activity.

Monitoring future studies of the most-
cited life-sciences articles will highlight the
high-impact breakthroughs in AIDS re-
search. You might ask why this is necessary
considering the attention AIDS receives
from the general press. The point is that our
citation analyses of the scientific literature
seem to mirror, with a few significant ex-
ceptions, what has been reported in the gen-
eral press and in the science news section
of general science journals such as Nature
and Science. If this is true for such a visi-
ble subject, then we hope and expect it is
equally true for less visible areas.

While AIDS research dominates our list
of 1984 articles, studies concerning onco-
genes, antigen presentation, and signal-
transduction research are also well repre-
sented. Overall, the 102 articles in the Bib-
liography garnered an average of 117 cita-
tions, 22 in 1984 and 95 in 1985.

We used research fronts to categorize
these papers into broad subject areas. Re-
search fronts develop as authors cite certain
papers to indicate the connection to their
own research. Papers that are frequently
cited together, or co-cited, identify the
shared features of current papers. In this
way the citing authors themselves categorize
papers into subject-related clusters of re-
search. These co-citation groups help iden-
tify research fronts. Of the 102 papers in this
study, 90 are already core documents for
ISI® research fronts.

Table 1 lists the 19 fronts that include at
least two papers from the Bibliography as
core documents. The size of a front is deter-
mined by the number of published papers
that cite into it. For instance, the largest
front in this study is the “‘Role of phorbol
ester receptor in activation of calcium mo-

bilization, phosphorylation of inositol, and
protein kinase C activity”” (#85-0289), with
over 1,600 citing papers and 58 core (cited)
papers, 9 of which are included in the Bib-
liography. By comparison, the front on the
“‘Role of African-type retrovirus in epide-
miology of AIDS and Kaposi’s sarcoma’”
(#84-3901) is the smallest front, with 61
papers. This research front was identified
by a group of four core documents, two of
which are included in the Bibliography. The
other two were well cited but did not meet
the criterion for this study of having been
published in 1984.3.4

This latter research front is one of five
from Table 1 that deal with AIDS, compared
with three from last year’s study.5 The sec-
ond and third most-cited papers in the study,
both published in the same issue of Science,
deal with AIDS. Mikulas Popovic, Labora-
tory of Tumor Cell Biology, National
Cancer Institute (NCI), Bethesda; M.G.
Sarngadharan, Department of Cell Biology,
Litton Bionetics, Inc., Kensington, Mary-
land; and Elizabeth Read and Robert C.
Gallo, also of NCI, developed a cell culture
system from a human T-cell line that can
maintain growth even after being infected
by the AIDS virus. Previously, they could
not get the AIDS virus to grow in culture
because it killed the cells that it infected. The
new cell system allows the AIDS virus to
be produced in large quantities, making it
easier to analyze and elucidate the precise
mechanism of activity of the AIDS virus.®
The paper describing this method is the third
most-cited paper in the Bibliography.

In the second most-cited paper, Gallo and
colleagues described how they used this cell
system to grow large quantities of HTLV-
III, the virus that was detected in and iso-
lated from patients who have AIDS or who
show pre-AIDS symptoms. They conclud-
ed that the HTLV-III virus is the causative
agent of AIDS.7 Both of these papers are
core to the fronts concerning *‘ Association
of human T-cell leukemia virus and other
retroviruses with leukemia-lymphoma,
AIDS, and related immune disorders’’
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Table 1: The 1984 and 1985 SCI®/SSCI® research fronts that include at least two of the 1984 most-cited life-
sciences papers as core documents. A=research-front nurnber. B =research-front name. C=number of 1984 most-
cited life-sciences papers included in the core of each research front. D=total number of core papers and 1984
or 1985 citing papers for the year designated by the prefix in column A,

A B C D
84-0171 Clinical aspects and characterization of human T-cell subsets 4 47/1,206
84-0319 Phosphorylation and calcium binding of phorbol and inositol; stimulation of 4 58/1,119
protein-kinase release

84-1914  Association of human T-cell leukemia virus and other retroviruses with leukemia- 8 41/608
lymphoma, AIDS, and related immune disorders

84-3901 Role of African-type retrovirus in epidemiology of AIDS and Kaposi’s sarcoma 2 4/61

84-4992 Isolation and characterization of ANF 2 12/108

84-6753 Intracellular distribution and structure of the estrogen-receptor and other steroid- 2 5/86
hormone receptors

85-0178 Monoclonal antibody activation of T-cells and antigen-receptor gene expression 11 39/740

85-0208 Expression of c-myc gene and other oncogenes causing human and mouse cell 51/1,085
cancers

85-0289 Role of phorbol ester receptor in activation of calcium mobilization, 9 58/1,632
phosphorylation of inositol, and protein kinase C activity

85-0647 Antibodies and antigens in response to disease, characterization of nuclear 2 34/777
RNAs, and nucleotide sequences for messenger RNA splicing in human genes

85-0745 Immunology, epidemiology, and virology of AIDS and HTLV-III virus infections 2 9/268

85-0822 Characterization of rat and human nuclear estrogen receptors 2 17/300

85-1307 Biological activity, receptor distribution, and the systemic and renal 8 45/319
hemodynamic effects of ANF

85-1677 Regulation, characterization, and expression of transcription-promoter genes in 2 32/829
viruses and human and non-human cells

85-1825 Effects of leukemia virus and other retroviruses on human T-cells in patients 13 56/118
with leukemia and AIDS

85-2553 HTLV-III antibody prevalence in epidemiology studies of AIDS in Africa 2 7/147

85-2623 Oncogenes and growth-factor receptors and their roles in gene expression and 2 7/607
transformation in normal and cancer cells

85-3538 Characterization of MPTP neurotoxicity in dopamine neurons in parkinsonism 4 16/158

85-6203 Effects of platelet-derived growth factor, epidermal growth factors, phorbol 2 3/129

ester, and various viruses on the metabolism of inositol phospholipids and

differentiation of various cells

(#84-1914) and *‘Effects of leukemia virus
and other retroviruses on human T-cells
in patients with leukemia and AIDS”
(#85-1825).

French and American Contributions

Last year we briefly discussed the contro-
versy between AIDS researchers in the US
and France.5 Gallo and colleagues isolated
the virus HTLV-III and were credited by the
general media as the discoverers of the cause
of AIDS. It has since been shown that this
virus is the same as the virus LAV,
discovered earlier by Luc Montagnier,
Pasteur Institute, Paris, and colleagues.®
This priority controversy escalated when the
French team applied for a US patent in
December 1983 for a test that detects anti-
bodies to the AIDS virus. Four months later,
in April 1984, the US team applied for a pat-
ent for their own antibody test. The US

team’s application was approved in May
1985, while the French patent application
is still pending. A complex legal process has
been set in motion to sort out the compet-
ing claims of both sides and decide who is
the true inventor of the blood test. Despite
this controversy, the 1986 Lasker Award has
recognized the achievements of six scien-
tists, including both Montagnier and Gallo,
as well as Myron Essex, Department of
Cancer Biology, Harvard School of Public
Health, for their work in identifying the
virus that causes AIDS.%

While US research seems to be attracting
the most attention from the general media
in the US, AIDS research in France is very
highly regarded by the international com-
munity of scientists. Of the five papers in
the Bibliography that are coauthored by
scientists with French affiliations, four deal
with AIDS research. Montagnier and F.
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Table 2: National locations of the institutional affilia-
tions listed by authors in the Bibliography, according
to total appearances (column A). B=number of papers
coauthored with researchers affiliated with institutions
in other countries. C=national locations of institutions
listed by coauthors.

Country A B C

us 79 17 Australia, Belgium, Canada,
FRG, France, Israel,
Japan, Kenya, Switzerland,
UK, Zaire

UK 13 6 Israel, Kenya, Switzerland,
us

Canada 6 4 US

France 52 US

Switzerland 5 2 UK, US

Australia 4 2 FRG, US

Japan 4 1 US

Belgium 3 2 US, Zaire

Israel 2 2 UK, US

FRG 1 1  Australia, US

Kenya 1 1 UK, US

Sweden 1 0

Zaire 1 1 Belgium, US

Barré-Sinoussi, also of the Pasteur Institute,
are coauthors of these four papers. They also
coauthored one of the papers on AIDS from
last year. A Citation Classic® commentary
by Barré-Sinoussi is currently in prepara-
tion.

Author Affiliations

The 469 authors in this study are affiliated
with institutions in 13 countries. Table 2
provides the number of papers produced by
authors affiliated with institutions in each na-
tion. US-affiliated authors appeared in 79
papers, 17 of which were coauthored with
scientists affiliated with institutions of other
nations, including Australia, Belgium,
France, and the UK.

There are two articles in this study by au-
thors affiliated with the Weizmann Institute
of Science, Rehovot, Israel, as well as one
article by authors affiliated with two insti-
tutions in Zaire. These two countries were
not represented in last year’s studies of most-
cited papers. Keep in mind, however, that
the cut-off point for papers included in these
essays is arbitrary. Only a few citations sep-
arate those selected from those omitted.

Table 3 lists the 108 institutions represent-
ed in the Bibliography. Sixty-one of the in-

Table 3: Institutional affiliations listed in papers in the
Bibliography in descending order of number of
appearances.

NIH, Bethesda, MD 22
NCI 14
Bethesda, MD 11
Frederick, MD 3
NIAID 3
Clin. Ctr.
NIADDKD
NIMH 1
Harvard Univ., MA 13
Boston
Cambridge 5
Univ. California, CA 10
Los Angeles
San Francisco
Berkeley
La Jolla
Litton Bionet., Inc., 7
Kensington, MD
Stanford Univ., CA
AFRC, Cambridge, UK
Inst. Anim. Physiol.
Unit Insect Neurophysiol. 2
Pharmacol.
Unit Invertebrate Chem. 1
Physiol.
Caltech, Pasadena, CA
Dana-Farber Cancer Inst., Boston, MA
Univ. Cambridge, UK
MIT, Cambridge, MA
Pasteur Inst., Paris, France
Univ. Toronto, Canada
CDC, Atlanta, GA
Claude Bernard Hosp., Paris, France
Cornell Univ. Med. Coll., New York, NY
Genentech, Inc., San Francisco, CA
Mem. Sloan-Kettering Cancer
Ctr., New York, NY
Ontario Cancer Inst., Toronte, Canada
Univ. Texas, TX
Dallas 2
Houston 1
Walter Reed Army Inst. Res., 3
Washington, DC
Washington, DC 2
Walter Reed Project, 1
Nairobi, Kenya
Australian Natl. Univ., 2
Canberra, Australia
Basel Univ., Switzerland
California Biotech, Inc., 2
Mountain View, CA
Clin. Res. Inst. Montreal, Canada 2
Hosp. Infant Dis.. Paris, France
Imperial Cancer Res. Fund 2
Labs., London, UK
Kobe Univ., Japan
MRC, UK 2
Immunochem. Unit, Oxford 1
Secretory Cntrl. Res. Grp., 1
Liverpool
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NY Hosp., NY
Natl. Inst. Basic Biol., Okazaki, Japan
New Engl. Deaconess Hosp., Boston, MA
Prince Leopold Inst. Trop.
Med., Antwerp, Belgium
Salk Inst. Biol. Stud., San Diego, CA
Univ. Chicago, IL
Univ. London, UK
Univ. Med. Dent. New Jersey,
Newark, NJ
Univ. Pennsylvania, Philadelphia, PA
Vanderbilt Univ., Nashville, TN
Washington Univ., St. Louis, MO
Weizmann Inst. Sci., Rehovot, Israel
Addenbrooke’s Hosp., Cambridge, UK
American Cancer Soc., New York, NY
Anderlecht Hosp., Brussels, Belgium
Basel Inst. Immunol., Switzerland
Beth Israel Med. Ctr., New York, NY
Biogen Inc., Cambridge, MA
Biotech Res. Labs., Inc., Rockville, MD
Boston Univ., MA
Brugmann Hosp., Brussels, Belgium
California Dept. Hlth. Serv.,
Berkeley, CA
Cedars-Sinai Med. Ctr., Los Angeles, CA
Cetus Corp., Emeryville, CA
Columbia Univ., New York, NY
Dartmouth Coll., Hanover, NH
Dept. Publ. Hlth. Trop. Med.,
Paris, France
Hokkaido Univ., Sapporo, Japan 1
Indiana Univ., Bloomington, IN 1
Inst. Cancer Res.: Royal Cancer 1
Hosp., London, UK
Intl. Agcy. Res. Cancer, Lyon, France 1
Jefferson Cnty. Dept. Publ. 1
Hith., Birmingham, AL
Liverpool Sch. Trop. Med., UK 1
Ludwig Inst. Cancer Res., 1
Sydney, Australia
Mama Yemo Hosp., Kinshasa, Zaire 1
Med. Coll. Virginia, Richmond, VA 1
Merck Sharp & Dohme Res. 1
Labs., West Point, PA
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Michael Reese Hosp., Chicago, IL
Miyazaki Med. Coll., Japan
Monsanto Co., St. Louis, MO
N. London Blood Transfusion
Ctr., Edgware, UK
NY City Dept. Hlth., NY
NYU, NY
Natl. Inst. Biol. Stand., London, UK
Natl. Jewish Hosp. Res. Ctr., Denver, CO
North Shore Univ. Hosp., Manhasset, NY
Northwestern Univ., Evanston, IL
Oklahoma Med. Res. Fdn.,
Oklahoma City, OK
Oxford Univ., UK
Paris Univ., France
Philipps Univ., Marburg, FRG
Pitie-Salpetriere Hosp., Paris, France
Rice Univ., Houston, TX
Royal Melbourne Hosp., Parkville, Australia
Saint Pierre Hosp., Brussels, Belgium
Saint-Luc Hosp., Brussels, Belgium
Santa Clara Valley Med. Ctr., San Jose, CA
SRI Intl., Menlo Park, CA
SUNY, Stony Brook, NY
Tennessee Dept. Publ. Hlth., Nashville, TN
Tufts Univ., Boston, MA
Univ. Antwerp, Belgium
Univ. Cincinnati, OH
Univ. Geneva, Switzerland
Univ. Hith. Sci., Bethesda, MD
Univ. Kinshasa, Zaire
Univ. Louvain, Belgium
Univ. Liverpool, UK
Univ. Melbourne, Parkville, Australia
Univ. Miami, FL
Univ. North Carolina, Chapel Hill, NC
Univ. Pittsburgh, PA
Univ. Rochester, NY
Univ. Southern California, Los Angeles, CA
Univ. Virginia, Charlottesville, VA
Univ. Wisconsin, Madison, WI
Univ. Zurich, Switzerland
Uppsala Univ., Sweden
VA Med. Ctr., Palo Alto, CA
Withington Hosp., Manchester, UK

e e e e e e et ke e e e e e e e b e e e e b e

stitutions (56 percent) are located in the US,
13 in the UK, 7 each in Belgium and France,
4 each in Japan, Australia, and Switzerland,
and 3 in Canada. As mentioned earlier, two
institutions are from Zaire, while Israel, the
Federal Republic of Germany, Kenya, and
Sweden each have one institution represent-
ed in the Bibliography.

The number of multi-institutional studies
is growing significantly. It is necessary to
interpret these figures carefully. It also
makes the job of cataloging these studies
more complex. Thus, while seven Belgian
institutions are represented, there are only
three papers involved.

Multiauthored Works

All but nine of the papers in the Bibliog-
raphy have more than one author. Table 4
shows the number of authors per paper. Fif-
teen papers have two authors, 6 papers have
three authors, and 14 papers have four. One
paper has 20 authors.

Eighty-five authors have more than one
paper listed in the Bibliography. Since AIDS
research was so active in 1984, it is not sur-
prising that the most prolific authors in our
study are AIDS researchers. Gallo coau-
thored eight of the papers in the Bibliogra-
phy, Sarngadharan has six papers, while
Popovic has five papers in the study. M.M.
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Table 4: The number of authors per paper for the 1984
life-sciences articles most cited in the SCI®,
1984-1985.

Number Number Number Number
of of of of
Authors Papers Authors Papers
20 1 9 3
19 1 8 2
17 1 7 8
ts 2 6 12
14 3 5 16
13 t 4 14
12 1 3 6
11 4 2 15
10 3 1 9

Davis also coauthored five papers. In addi-
tion to Montagnier and Barré-Sinoussi, men-
tioned earlier, five other authors wrote four
papers each: M.J. Berridge, J.C. Cher-
mann, L.E. Hood, R.F. Irvine, and T.W.
Mak.

The 102 papers in the Bibliography were
published in the 21 journals listed in Table
5. As is usual in these studies, almost 60 per-
cent of the papers were published in Nature
(31 papers), Science (16 papers), or Cell
(11 papers). Table 5 also includes 1984 im-
pact factors, calculated by dividing the 1984
citations to 1982 and 1983 articles published
in a journal by the number of articles pub-
lished by that journal in those two years. For
a more extensive discussion of high-impact
journals, see my recent paper in Annals of
Internal Medicine.\0

Signal-Transduction Studies

Two of the top five most-cited articles
were published in Narure. Both deal with
signal transduction, a field that is growing
rapidly. Cell behavior is governed by signal-
ing systems that transduce external signals
from hormones, growth factors, or neuro-
transmitters into certain types of internal
signals, known as second messengers. These
second messengers control cellular pro-
cesses, such as metabolism, secretion, con-
traction, and cell growth. One signal-trans-
duction system uses inositol phospholipids
as part of the transduction mechanism. The
inositol phospholipid called phosphatidylino-
sitol 4,5-bisphosphate is hydrolyzed to
diacylglycerol and inositol trisphosphate.!!

Table 5: The 21 journals represented in the list of 1984
life-sciences papers most cited in the SCI®,
1984-1985. The numbers in parentheses are the 1984
impact factors for the journals. (The 1984 impact fac-
tor equals the number of 1984 citations reccived by
the 1982-1983 articles in a journal divided by the
number of articles published by the journal during that
same period.) Data were taken from the JCR® . The
figures at the right indicate the number of papers from
each journal that appear in the list.

Number
of

Journal Papers
Nature (10.3) 31
Science (8.2) 16
Cell (16.2) 11
N. Engl. J. Med. (16.0) 8
Proc. Nat. Acad. Sci. USA (9.0)
Lancet (9.4)
J. Biol. Chem. (6.1)
Biochem. Biophys. Res. Commun. (3.0)
Biochem. J. (3.4)
Nucl. Acid Res. (6.0)
Acta Biochim. Biophys. (2.5)
Ann. Intern. Med. (8.2)
Ann. Trop. Med. Parasitol. (1.1)
Annu. Rev. Immunol. (17.1)
Brain Res. (2.8)
Ca-A Cancer J. Clin. (3.3)
FEBS Lett. (3.0)
J. Clin. Invest. (6.1)
J. Immunol. (6.3)
Microbiol. Rev. (18.8)
Rev. Infec. Dis. (2.5)
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Yasutomi Nishizuka, Department of Bio-
chemistry, School of Medicine, Kobe Uni-
versity, Japan, reviewed the studies estab-
lishing diacylglycerol as a second messen-
ger that activates protein kinase C, an en-
zyme that regulates a wide variety of cell
functions and proliferation. Nishizuka pro-
posed that protein kinase C is a prime tar-
get for the actions of tumor-promoting phor-
bol esters.!! This field is attracting a great
deal of attention because an imbalance of
protein kinase C activity may be responsi-
ble for normal cells becoming cancerous.
Nishizuka’s review article was cited over
500 times, making it the most-cited 1984
life-sciences article.

In another highly cited signal-transduction
study, Michael J. Berridge, Department of
Zoology, University of Cambridge, pro-
poses that inositol trisphosphate is released
into the cytoplasm to function as a second
messenger for mobilizing intracellular cal-
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cium.12 Cited over 350 times, Berridge's
review paper is the fifth most-cited paper
in this study. Berridge is writing a survey
of this research area for the ISI Atlas of Sci-
ence®: Pharmacology, which will be pub-
lished in 1987. Berridge, along with Mon-
tagnier, mentioned earlier, and Desiré Col-
len, Center for Thrombosis and Vascular
Research, University of Louvain, Belgium,
are the recipients of the annual award of the
Louis Jeantet Foundation for Medicine. This
award, established in 1983, supports the on-
going research efforts of scientists in West-
ern Europe.13

Both of these papers are core to ‘‘Phos-
phorylation and calcium binding of phorbol
and inositol; stimulation of protein-kinase
release’’ (#84-0319) and research front
#85-0289, mentioned earlier as the largest
front in our study.

Oncogene Studies

Certain areas of research have been prom-
inent in these citation-frequency studies over
the past few years. One such area is the
study of oncogenes, normally unexpressed
genes that, when activated, can produce
tumors in cell culture. Walter Bodmer, Im-
perial Cancer Research Fund, London, UK,
believes that oncogenes are simply altered
normal genes that now have this additional
tumor-producing capability. !4

Ten papers in the Bibliography involve
oncogene investigations. The fourth most-
cited paper, by J. Downward, Protein
Chemistry Laboratory, Imperial Cancer Re-
search Fund, and colleagues, found that each
of six peptides derived from the human
epidermal growth factor (EGF) receptor is
similar to a part of the sequence of the on-
cogene v-erb-B transforming protein. These
studies are important because the mechanism
by which the oncogene transforms cells may
involve a protein with functions similar to
those of EGF during cell growth. Abnor-
mal expression of an EGF-like protein may
lead to uncontrolled growth by tumor
cells. 14 This paper was cited 115 times in
1984 and 249 times in 1985, and it is core

to the research front on ‘‘Oncogenes and
growth-factor receptors and their roles in
gene expression and transformation in nor-
mal and cancer cells’’ (#85-2623).

Another active area of research here and
in past studies concerns antigen presentation.
Eleven of the 39 core papers in ‘‘Monoclo-
nal antibody activation of T-cells and anti-
gen-receptor gene expression’” (#85-0178)
are in this study. These papers investigate
T-cell receptors and their role in the cellular
immune response. Scientists are trying to
establish a structural model of the T-cell
receptor that explains how it functions in an-
tigen recognition. For example, scientists
are studying how T-cell receptors distinguish
between an antigen normally present in the
body (*‘self’’ antigen) and a foreign antigen
that may pose a danger to the body (‘‘non-
self’’ antigen).

Yueh-hsiu Chien and colleagues, Depart-
ment of Medical Microbiology, School of
Medicine, Stanford University, California,
studied a T-cell receptor gene and found that
part of its sequence closely resembles part
of the genetic sequence of immunoglobulins,
those proteins involved in the humoral im-
mune response. Chien and colleagues pro-
pose that it is this section of the T-cell recep-
tor gene that is involved in antigen recogni-
tion. 15 Published in Nature, this paper was
cited about 100 times in 1984 and 1985.

A new area of research not previously
represented in these annual studies concerns
the atrial natriuretic factor (ANF), a hor-
mone released by the atrium of the heart.
ANF inhibits reabsorption of sodium by the
renal tubules of the kidney, thereby promot-
ing both diuresis, an increased excretion of
urine, and natriuresis, the excessive loss of
cations such as sodium in the urine.

ANF is a small polypeptide hormone de-
rived from a 126-amino acid precursor.
Kenji Kangawa and Hisayuki Matsuo, De-
partment of Biochemistry, Miyazaki Medi-
cal College, Japan, extracted a 28-amino
acid peptide that they labeled «-human atrial
natriuretic polypeptide (a-hANP). This pep-
tide elicits diuretic and natriuretic activities
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and is thought to represent the principal ac-
tive molecule of ANF.16 One of eight
papers in this study investigating ANF, this
paper was cited about 130 times in 1984 and
1985.

All eight papers on this topic are core to
the front on ‘‘Biological activity, receptor
distribution, and the systemic and renal he-
modynamic effects of ANF’" (#85-1307),
which attracted over 300 published papers
in 1985. Monitoring the release of ANF
could play a role in understanding disorders
related to salt and water imbalance. How-
ever, since this hormone has only recently
been identified, more information about
ANF must be accumulated before the ther-
apeutic potential of this peptide hormone can
be ascertained. The subject of ANF will also
be covered in the 1987 ISI Atlas of Science:
Pharmacology. It will be discussed by John
H. Laragh, Hypertension Center, Cornell
University Medical College, New York, a
coauthor of the first paper in the Bibliog-
raphy.17

Conclusion

While this list of 102 papers represents
only a fraction of the important research oc-
curring in 1984, it does give excellent ex-

amples of those newer areas of research that
were the most active. These annual
citation-frequency studies help us monitor
the progress made from year to year. The
scientific community is engaged in a con-
tinuing quest to understand phenomena such
as AIDS, oncogenes, antigen presentation,
and ANF. Each new discovery opens up
new areas of knowledge. New information
technologies help us exploit this knowledge
so rapidly that we often lose track of the
short history involved. In the past, we would
not have considered five years much time
to wait for a progress report on a new field.
Today, changes are produced in five years
that might have required an entire genera-
tion in the past. Many different teams work-
ing in parallel produce solutions to problems
by a catalytic process that social scientists
need to study more carefully.

* Kk ok ¥ ®

My thanks to Lisa Holland, Karen
Maguire, and Pat Taylor for their help in
the preparation of this essay. ©1986 151
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