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Over the last year we have used the
Science Citation Index@ (SCF ) to iden-
tify landmark papers. So far, we have
presented seven lists, each containing

100 highly cited papers. 1 These were
chosen solely on the basis of their cita-
tion counts in the XYfrom 1961 to 1982.
This essay discusses the eighth group
of Citation ClassicP identified by th~
method. Bibliographic information and
citation counts are provided in Table 1.

Although the previous lists in this con-
tinuing series included exactly 100 pa-
pers, there are just 98 articles cited from
790 to 740 times in this study. Our next
listing will include the 102 papers cited
from 739 to 697 times. However, there is
no particular significance attributed to
the precise counts. It is simply an ar-
bitrary method of discussing papers in
manageable groups. That is why we list
them alphabetically by fwst author.

The 98 papers exhibit many of the
same characteristics already discussed in
the series. Generally, articles in the life
sciences and methods papers comprise
the majority-67 and 40 percent, re-
spectively. In addition, the journals that
published at least two of the articles (see
Table 2) have not changed significant-
ly from the journals listed in Parts 1
through 7 of the series. However, the
Journal of the A men”can Chemical Soci-
ety (JACS) reappears with four papers,
after being conspicuously absent from
the seventh group.z By contrast, some
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journals are represented for the first
time. A paper publiihed in the Japanese
Circulation Journal by K. Okamoto and
A. Kyuzo, Kyoto University School of
Medicine, Japan, describes the develop-
ment of a strain of hypertensive rats.
The Canadian Medical Association
Journal publihed R. Boucher’s 1964
methods paper on measuring human
plasma angiotensin and renin activity
levels.

Nobel Prize winners figure prominent-
ly among the authors as they have
before. Eleven authors (G .M. Edelman
[1972], M. GelI-Mann [1969], B. Katz
[1970], H.A. Krebs [1953], S. Moore
[1972], B. Richter [1976], B. Samuelsson
[1982], W. Shockley [ 1956], W .H. Stein
[1972], S. Weinberg [1979], and K.G.
Wilson [1982]) have received Nobel
awards—eight of them after 1969. Gen-
erafly, scientists of Nobel class3 are cited
signfilcantly more often than average,
but there are important exceptions. And
one highly cited paper does not neces-
sarily make the authors members of this
designated group.

The publication-year breakdown for
the 98 papers (Table 3) has also not
changed much from that reported for
the seven previous lists. Over three-
quarters of the papers were published in
the 20 years from 1955 to 1974. “Only”
17 of the articles appeared earlier. These
chronologic dynamics need a separate

and detailed analysis. Citation frequen-
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Tabfe 1: The eighth group of articles most cited in the SCP, 1961-1982, in alphabetic order by first
author. A = 1961-1982 citations; 1983 citations appear in parentheses. B = bibliographic data, An asterisk
(“) indicates that the paper was the subject of a Citufion Chzssicm commentary. The issue and year follow
the bibfiographlc reference.

A

744 (169)

763 (20)

761 (42)

754 ( 17)

7$3 (51)

761 (30)

779 ( 10)

786 (17)

767 (131)

746 ( 10)

744 (22)

756 ( 103)

752 (1)

779 (66)

749 (74)

748 (67)
770 (23)
777 (35)

768 (20)

777 (23)

776 (23]

742 (28)

B

Alwfne J C, Kemp D J & Stark G R. Method for detection of spec~jc RNAs in agarose gels
by transfer to diazobenzyloxymethy l-paper and hybridization with DNA probes.
Proc. Nat, A cad. Sci, US 74:5350-4, 1977.

“Anbar M & Nete P. A compilation of specflc bimolecular rate constants for the reactions
of hydrated electrons, hydrogen atoms and hydroxyl radicak with inorganic and organic
compounds in aqueous solution. Int. J. ,4pp/. lkfiaf. Isotop. 18:492-523, 1%7.
(37/79/PC&ES)

Anderson G W, Zfmmermrm 1 E & CaJlaben F M. Tbe use of esters of
N-hydroxysuccinimide in pcptide synthesis, J. Amer. Chem. Sot. 86:1839-42, 1964.

Augustfn J-E, Boyarakf A M, Breidenbacb M, Brdos F, Dakkt 1 T, Feldman G J,
Ffscher G E, Fryberger D, Hansun G, ~ean-flierfe B, Larsen R R, Luth V, Lynch H L,
Lyon D, Murebouse CC, Paterson J M, Pecf M L, Rlcbter B, Rapfdfs P, Scbwitters R F,
Tanenbarrm W M, Vammccf F, Abrams G S, Brfggs D, Cbfnowsky W, Frfedberg C E,
Gokfbaber G, Hoffebeek R J, Kadyk J A, Lufu B, Pferrc F, Trffikrg G H, WhJtnker J S,
Wks 1 & ZJpse J E. D~covery of a narrow resonance in e+ e- annihilation. Phyw Rev.
Lett. 33:1406-8, 1974.

Beers R F & SJzer I W. A spcctrophotometric methud for messuring the breakdown of
hydrogen peroxide by catalase. J. Biof. Chem. 195:133-40, 1952.

Befsenherz G. Boltze H J, Bucber T, Czok R, Gas’bade K H, Meyer-Arendt E & PJJefderer
G. Diphosphofructose-Aldolase, Phosphoglyceraldehyd-Dehydrogenase, Milchssur’e-
Dehydrogenase, Glyceropbosphat-Dehydrogenasc und Pyruvat-Kinaxc aus Kaninchen-
muskulatur in einem Arbeitsgang (Diphosphofructose-afdolase, phosphoglyceraf dehyde-
dehydrogenase, lactic acid-dehydrogenase, gfycerophosphate-dehydrogenase and
pyruvate-kinase in working rsbbit muscles). Z. Naturforsch. B 8:555-77, 1953.

Besmett H S & LrrftJ H. <-Coffidine as a bssis for buffering fmatives.
J. Biophys. Biochem. Cytol. 6; 113-4, 1959.

Berenbfum 1 & Cbafn E. An improved method for the calorimetric determination of
phosphate. Biochern, J. 32:295-8, 1938.

BJngbam R C, Dewar M J S & Lo D H. Ground states of molecules. XXV. MINDO/3. An
improved version of the MfNDO semiempirical SCF-MO me thud. J. A rner, Chem. Sot.
97:1285-93, 1975,

Bkhop D H L, Claybrook J R & Spfegefrrum S. Electropboretic separation of viral nucleic
acids on pulyacrylamide gels. J, MoL Biol. 26:373-87, 1967.

“Bloom B R & Bennett B. Mechanism of a reaction in vitro associated with delayed-type
hypersensitivity. Science 153:802, 1966. (4/79/LS)

Bobfen P, Stefn S, Dafrman W & Udenfrfend S. Fluorometric assay of proteins in the
nanogram range. Arch. Biochem, Biophys. 155:213-20, 1973.

“Boucber R, Veymt R, de Champbdn 1 & Genest J. New procedures for measurement of
human plasma angiotensin and renin activity Ievefs. Can. Med. Amn. J, %: 194-201, 1964,
(2/78)

Bmnton D, Bufffvant S, Gffufa N B, Kamovsky M J, Mom H, MubJethafer K, Nortbco(e D
H, Packer L, Satfr B, Satfr P, Speth V, Staeblkr L A, Steere R L & Webrstefn R S.
Freeze-etching nomenclature, Science 190:5*6, 1975.

Brfttess R J, Grebem D E & Neufeld B R. Analysis of repeating DNA sequences by
reassociation. Mefh. Enzymology 29:363-418, 1974,

“Bmmstock G. Purinergic nerves. Pharmacol, Rev. 24:5C9-81, 1972, (3/85/LS)
CabLbbo N. Unitary symmetry and Ieptonic decays Phys. Rev. .Lett. 10:531-3, 1963.
Caspersson T, Zech L, Jobansson C & ModesI E J. Identification of human chromosomes

by DNA-binding fluorescent agents. Chromosome 30:215-27, 1970.
Casteffano S & Botbner-By A A. Analysis of NMR spectra by least squares. J. Chem. Phys.

41:3863-9, 19(4.
“CerfottJ G. A microchemical determination of deoxyribonucleic acid. J. Ifio/. Chem.

198:297-303, 1952. (29/85/LS)
Cbanutfn A & Curnfsb R B. Effect of organic and inorganic phosphates on the oxygen

equilibrium of human erythrocytes. Arch. IJiochem. Biophys. 121:96-102, 1967.
“Cohen M L & Bergstresaer T K. Band structures and pseudopotential form factors for

fourteen semiconductors of the diamond and zinc-blende structures. Phys. Rev,
141:789-%, 1966. (4/80/ET&AS)
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A

762 (10)

775 [ 18)

754 (lo)

790 (lo)

740 (35)

774 (33)

788 (118)

757 (11)

785 (73)

750 (7)

757 (26)

’772 (56)
789 (23)
767 (5)

742 (32)

743 (21)
758 (54)

747 (36)

767 (58)

772 (12)

770 (1!)

755 (19)

788 (44)

759 ( 13)

752 (38)

743 (26)

744 (42)

767 (135)

752 (32)

B

Cofm Z A & Hirsch J G. The isofation and properties of the specific cytopfasmic granules
of rabbit polymorphonuclear Ieucocytes, J. Exp. Med. 112:9831034, 1960.

Davfd I R, A1-Askarf S, Lawrence H S & Thomas L. Delayed hypersensitivity in vitro, 1.
The specificity of inhibition of cell migration by antigens. J. Immune/. 93:264-82, 1964.

“Dawaon R M C. A hydrolytic procedure for the identification and estimation of individual
phospholipids in biological samples. Biochem. J 75:45-53, 1960. (8/79/LS)

Demerrt W & Kleitman N. Cyclic variations in EEG during sleep and their relation to eye
movements, budy motility, and dreaming, .E/ec?roencephafogr. C/in. Neum. 9:67340,
1957.

“DeVita V T, Serpkk A A & CarhorIe P P. Combination chemotherapy in the treatment of
advanced Hndgkin’s d~ease. Ann. Intern. Med. 73:881-95, 1970. ( 12/79/CP)

“Dkkfer H B & Kunkel H G. interaction of aggregated y-giobufin with B lymphocytes.
J. .Exp, Med. 136:191-6, 1972. (14/84/LS)

Dubowitz L M S, Dubowitz V & Goldberg C. Cfinical assessment of gestationai age in the
newborn infant. J. Pediat. 77:1-10, 1970.

“Earle W R, SddJILrtgE L, Stark T H, Strarrs N P, Brown M F & Shelton E. Production of
malignancy in vitro. IV. The mouse fibroblast cultures and changes seen in the fiving
ceffs, J. Nat, Cancer Inst. 4:165-212, 1943. (46/78)

Edehrurn G M. Surface mudufation in ceil recognition and cell growth. Science 192:218-26,
1976.

Endt P M & van der Leon C. Energy ievels of A = 21-44 nuclei (V). Nut/. Phys. A
214:1-625, 1973.

Fatt P & Katz B. An analyaia of the end-plate potential recorded with an intra-cellufar
electrode. J, Physiof.—London 115:32C-70, 1951.

Feahbach H. Unified theory of nuclear reactionx. Ann. Phys. NY 5:357-90, 19S8.
Geff-Marm M. A schematic mmfel of baryons and mesons. Phys. Left. 8:214-5, 19fF1.
Gelf-Mann M. The symmetry group of vector and axial vector currents. Physics 1:62-75,

1964.
Gomorf G. A modification of the calorimetric phoaphorns determination for use with the

photnclectric calorimeter. J. Lab, C/in. Med. 27:955-60, 1942.
Gmy W R. .%quential degradation plus dansylation. Mefh. Enzymology 1i:469-75, 1967.
Gross D J & Wllczek F. Ultraviolet behavior of non-Afxefian gauge theories.

Phy~. Rev. L.ett. 30: i343-6, 1973.
Guggenheim E A. On the determination of the velocity constant of a unimoiecufar

reaction. PfriL Mug. 2:538-43, 1926.
Hamberg M. Svenason J, Wafmbayasbi T & Samuefsvon B. Isolation and structure of two

prustaglandkr endoperoxides that cauae platelet aggregation. Proc. Nar. A cad. Sci. US
71:345-9, 1974.

“Hdlatrom I, Heffatrom K E, Sjorgen H O & Warner G A. Demonstration of ceff-mediated
immunity to human neoplasms of various hktological types, Int, J. Cancer 7:1-16, 1971.
(23/8 i/LS)

Huckabee W E. Relationships of pymvate and lactate during anaerobic metabolism. I.
Effects of infusion of pyruvate or glucose and of hyperventilation. J. Cfin. hrvest.
37:244-54, 19%.

“Huebner R J & Tudrrm G 1. Oncogenes of RNA tumor viruses as determinants of cancer.
Proc. Nat. Acad. Sci. US 64:1087-94, 1%9. (20/81/LS)

Hugh R & Laffson E. Tbe taxonomic sign~lcance of fermentative versus oxidative
metabufism of carbohydrates by various gram negative bacteria. J. Bacten”ol. 66:24-6,
1953.

“Hughes E W. The crystal structure of melamine. J, Amer. Chem. Sot. 63:1737-52, 1941.
(40/78)

“Jerlrra D M & Daly J W. Arene oxidex a new aspect of drug metabolism.
Science 185:573-82, 1974. (W831LS)

“Kem J A. Bond d~ociation energies by kinetic methnds. Chem. Rev. 6&465-SW, 1964.
(13/85/ET&AS, PC&ES)

“Kusnwer E M. The effect of solvent on spectra. L A new empiricai measure of solvent
poiarity: Z-values. J, Amer. Chem. Sot. 80:3253-60, 19S8. (29/&U)/PC&ES)

Kostmlftz J M & Thonless D J. Ordering, metastability and phase transitions in trvc-
dlmensional systems. J. Phys.—C-Sofid State Phy$. 6:1181-203, 1973.

“Kuo J F & GraenQard P. Cyclic nucleotide-dependent protein kinaaes, IV. Widespread
occurrence of adenoaine 3‘ ,S ‘-monophosphate-d ependent protein kinaae in various
tissues and phyla of the animal Kingdom. Proc. Nat. A cad. Sci. US 64:1349-55, 1969.
( 16/83/LS)
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A

756 (28)

742 (200)

782 (29)
784 (34)

756 (61)

785 (94 )

782 (77)

776 (fQ)

780 (33)

790 (17)

742 (30)

764 (7)

771 (37)

774 (45)
749 (53)

781 (72)

751 (36)

767 (36)

766 (30)

770 (13)

759 (146)

768 (29)

753 (11)

79u (36)

740 (17)

763 (35)

769 (37)

742 (59)

760 (28)

756 (30

B

Lea K R, Leask M J M & Woff W P. The raising of angular momentum degeneracy of
f-electron terms by cubic crystal fields. J. Phys. Chem. Solids 23:1381-6, 1%2.

Lord J A H, Waterffafd A A, Hughes J & Kosterfftz H W. Endogenous opioid peptides:
multiple agonists and receptors. Nalure 267:495-9, 1977.

“London R. The Raman effect in cryslals. Adwn Phys. 13:423-82, 1964. (44/79/PC&ES)
Lowdfn P-O. Quantum theory of many-particle systems. I. Physical interpretations by

means of density matrices, natural Win-orbltals, and convergence problems in the
method of configurational interaction. Phys. Rev. 97:1474-520, 1955.

LrrfIJ H. Ruthenium red and violet, 1. Chemistry, purification, methods of use for electron
microscopy and mechanism of action. A nat. Rec. 171:347-68, 1971.

Mains R E, Efpper B A & Lfng N. Common precursor to corticotropins and endorphins.
Proc. Nat. A cad, Sci. US 74:3014-8, 1977,

*MnrcfmlonJs J J. An enzymic methcxf for the trace iodination of immunoglobrdins and
other proteins. Iliochem, J. 113:299-305, 1%9. (32/83/LS)

Maren T H. Carbonic anhydrase: chemistry, physiology, and inhibition, Physiol. Rev.
47:595-781, 1%7.

“Mmisretti G V. Chromatographic separation, identification. and analysis of phosphatides.
J. Lipid Res. 3:1-20, 1%2. (213/80/LS)

“Mcbcfdm A D. SeU-consistent field theory of the electron spin distribution in n-electron
radicals. Me/. Phys. 3:2.3352, 19W). (24/81 /PC&ES)

MffJer L C & Tafnter M L. Estimation of the EDW and its error by means of logacithmic-
problt graph paper. Proc. SOc. Exp. Biol. Med. 57:261-4, 1944.

“MoJfitt W & Yang J T. The optical rotatory dispersion of simple polypeptides. J.
Proc. iVat. Acad. Sci. US 42:59@W3. 1956. (8/85/ET&AS, PC&ES)

“Momfs D L. Quantitative determination of carbohydrates with Dreyvmod’s anthrone
reagent, Science 107:254-5, 1948. (6/78)

Mrmro H N. The determination of nucleic acids. kfefh. Biochem. Aria/. 14:113-76.1966.
“Nkonoff A, Wksler F C, Lfpman L N & WnenrJey D L. Separation of univalent fragments

from the bivalent rabbit antibody molecule by reduction of dsu~lde bonds.
Arch. Biochem. Biophys. 89:23W44, 1960. (44/81/LS)

Okamoto K & KWZO A. Development of a strain of spontaneously hypertensive rats.
Jpn. Circ, J. 27:282-93, 1963.

OMaffey B W & Means A R. Female steroid hormones and target cell nuclei. Science
183:610-20, 1974.

“Ossermmr E F & Lawfur D P. Serum and urinary lysozyme (muramidase) in monocytic and
monom yelocytic leukemia. J. Erp. Med. 124:921-51, 1%6. (52/84/LS)

Pencock A C & Dfngrman C W. Resolution of multiple ribonucleic acid species by
polyacrylamide gel electrophoresis. Biochemistry-USA 6:1818-27, 1%7.

Pwfrmmrr P & JJoJrn G. Cytotoxic effects of Iymphoid ceffs in vitro. A dkan. Immune/.
11:117-93, 1969.

Perry P & WoJff S. New Gienrsa method for the differential staining of sister chmmatids.
~f7fUK 251: 15&8. 1974,

●Prehn R T & Mafrr J M. Immunity to methylcholanthrene-induced sarcomas.
J. Nat, Cancer Inst. 18:769-78, 1957, ( 15/85/LS)

“Prfnce A M. An antigen detected in the blood during the incubation period of serum
hepatitis. Proc. Nat. Acmf. Sci. US 60:814-21, 1%8. (43/8J3/LS)

Rne J H & Kuether C A. The determination of ascorbic acid in whole blood and urine
through the 2,4-dlnitrophenylhydrazine derivative of dehydroascorbic acid. J. Biol.
Chem. 147:399-407, 1943.

“Romlfe C J M & Morgan W T J. The determination of ghrcowmine and gafactosarnine.
Biochem. J. 61:5$6-9, 1955. (32/77)

Roseman S. The synthesis of complex carbohydrates by multiglycosyltransferase systems
and their potential function in intercellular adhesion. Chem. Phys. Lipids 5:270-97, 1970.

Rouse P E. A theory of the finear viscoelastic properties of difute solutions of coiling
polymers. J. Chem. Phys. 21:1272-80.1953,

.%fnte-hlarfe G. A paraffin embedding technique for studies employing
immunofluorescence, J. Histochern. Cyfochem. 10:2506, 1%2.

“Sbarra A J & Krrmovsky M L. The biochemical basis of phagocytosia. L Metabolic changes
during the ingestion of particles by polymo~honuclear leukocytes, J. Bio/. Chem.
234:1355-62, 1959. (27/83/LS)

ShreJfler D C & Davfd C S. The H-2 major histocompatibility complex and the 1 immune
response region: genetic variation, function, and organization, Adwn. Immuno[.
20:125-95, 1975.
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A

777 (15)

740 (16)

74s (30)

742 (37)

772 (20)

778 (35)

787 (107)

773 (70)

774 ( 10)
777 (26)

748 (64)

767 (179)
777 (29)
785 (18)
753 (46)

766 (33)

786 (52)

B

Sffber R H, Busch R D & Osfapns R. Practicaf procedure for estimation of corticosterone
or hydrocordaone. Clin, Chem, 4:27 S-85, 1958.

Sfmonsen M. Graft versus host reactions. Their natural history, and applicability as took of
research. Prog. Allergy 6:349-467, 1962.

Sjogrert H O, Heffatrom 1, Banaal S C & Heffatrom K E. Suggestive evidence that the
“blocking antibodies” of tumor-bearing individuals may be antigen-antibody complexes,
Proc. Nat. A cad, Sci. US 6S: 1372-5, 1971.

Sones F M & Sbbay E K. Clne coronary arteriography. Mod. Cone. Cardio vase. Dis.
31:735-8, 1962.

Slefn W H & Muora S. The free amino acids of human blood plasma. J. Bio/. Chern,
211:915-26, 1954.

Tessman 1 R, Kahn A H & Shockley W. Electronic polarizabllities of ions in crystals.
Phys. Rev. 92:890-5, 1953,

Van Rossrmr J M, Hurkmans J A T M & Welters C J J. Cumulative dose-response curves.
II. Technique for the making of dose-response curves in isolated organs and tbe evalua-
tion of dmg parameters. Arch, Inf, Wmrmacodyn. ‘i%er. 143:299-330, 1963.

Wetbel E R, Kfader G S & Scherie W F. Practical stereological methods for morphometric
cytology. J. Celf Bio/. 30:23-38, 1%6.

Wefnberg S. Pion scattering lengths. Phy.. Rev. f,etf, 17:616-21, 1966.
Whittaker V P, Mkhaefson J A & Kfrkfsmd R J A. The separation of synaptic vesicles from

nerve-ending particIes (’synaptosomes’). ffiochem. J, S0:293-303, 1964,
‘ Wffffamson D H, Meffarcby J & Krebs H A. Enzymic determination of D(—)-(f-

hydroxybutyric acid and acetoacetic acid in blood. Biochem. J. 82:9U-6, 1962. (22/83/LS)
Wflson K G. Confinement of quarks. Phy.. Rev, D—Part. Fiefds 10:2445-59, 1974.
Wflson K G. Non-Lagrangian modefs of current algebra, Phyt. Rev. 179:1499-512, 1969.
Wbrzfer R J. Determination of serum glycoproteins. Meth. Biochem. A nul, 2:279-311, 1955.

“Wollenberger A, Rfstau O & Scfroffa G. Eine einfache Technik der extrem schnellen
Abkuhlung grosserer Gewebestucke (A simple technique for the extremely rapid cooling
of larger tissue samples). Pjkgers Arch. Physio/, 270:399-412, 1960. (31 /79/LS)

Yoder H S & Tfffey C E. Origin of basalt magmax an experimental study of natural and
synthetic rock systems. J. Petrol, 3:342-532, 1962.

Yoe J H & Jones A L. Ccrforimetric determination of iron with disodium- 1,2-
dlhydroxybenzene-3,5-disuffonate. Ind. Eng. Chem. Anal. Ed. 16:111-5, 1944.

Tabfa 2: Joumafs that pubfished at least two of
the eighth group of articles most cited in the
SC~, 1961-1982. A=joumaJ title. B=number of
papers. C= 1983 impact factor.

A BC

Proc, Nat. Acad. Sci. US 8 8,72
Biochem. J. 6 3,25
Science 6 7.41
J. Biol, Cbem. 5 5.80
J. Amer. Cbem. SW. 4 4,47
Phys. Rev. 4 ---

Phys. Rev. Lett. 4 6.46
Arch. Biochem. Biophys. 3 2.44
J. Exp. Med. 3 11.10
Advan. ImmunoL 2 17.80
J. Chem. Phys. 2 2.%
J. Nat, Cancer Jnst. 2 2.93
Meth. Biocbem, AnaL 2 . . .

Meth. Enzymology 2 1.31
Nature 2 9.26

ties for the average paper published in
the earlier years are much fewer than
those of more recent vintage.

The oldest paper was authored by
E.A. Guggenheim, Caius College, Cam-

bridge, UK, and published in the Philo-
sophical Magazine in 1926. “On the de-
termination of the velocity constant of

a unimolecular reaction” received a
steadily increasing number of citations
from 1955 until 1971 when it peaked at
58 cites. But it continued to be cited over
30 times per year, including in 1984. In-

Tabfa 3: Chrcmologic distribution of publication
dates for the eighth group of articles most cited
in the SCP, 1%1-1982. A = publication years.
B= number of papers.

A B

192&1939 2
1940-1944 6
1945-1949 1
195@ 1954 8
I955-1959 12
1960-1%4 23
1%5- 1969 19
1970-1974 20
1975-1979 7
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Ffgrrra 1: Chronologic d~tribution of citations to Guggenheim’s 1926 paper (acdid tine) and the three 1977
papers by Alwirre, Kemp, and Stark (daah fine); Lord, Water2ield, Hughes, and Koatertitz (bold solid
line); and Mains, Eipper, and Llng (dotted fine). Keep in mind that unti2 our database is complete for the
twentieth century we can provide only citation data from 1955 forward for papers published prior to that
date.
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cidentally, the Philosophical Magazine,
published by Taylor & Francis of Lon-
don, is now a journal of applied physics.
It first began publishing in 1798; in 1978
it split into two parts—Defects and Me-
chanical Properties, and Electronic, Op-
tical, and Magnetic Properties.

In contrast, the three most-recent ar-

ticles, published in 1977, peaked just
three to five years after they were pub
lished. The first authors of these articles
are J.C. Alwine, Stanford University,
Caliiomia; J.A.H. Lord, University of
Aberdeen, UK; and R.E. Mains, Uni-

versity of Colorado, respectively. Cita-

tions to each of these three papers al-
ready exceed the number for Guggen-
heim’s article. Their annual citation his-
tories, as well as that of Guggenheim’s
article, are shown in Figure 1.

Coauthors for the Lord paper include
H.W. Kosterlitz and J. Hughes, also
then of the University of Aberdeen.
They won the Lasker Award for Basic
Medical Research in 1978 along with
Solomon Snyder, Johns Hopkins Uni-
versity, Baltimore, Maryland, for their
research with opiate receptors and en-
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kephalins. This prize became a center
of controversy shortly after it was award-
ed.4

Scientific discoveries are frequently
influenced by the work of many. That
such concurrent research occurs can be
seen by looking at the publication dates
of the papers on a particular topic. For
example, from 1964 to 1968 several pa-
pers were published that describe a new
antigen found in the blood and its rela-
tionship to serum hepatitis. One of these

papers was authored by Alfred M.
Prince, New York Blood Center, and
New York Hospital-Cornell Medical
Center, New York, and is listed here in
Table 1. It is related to a paper published
in 1967 by Baruch S. Blumberg and col-

leagues, Fox Chase Cancer Center, Phil-
adelphia. Their now-classic paper was
the first to identify the Australia (Au) an-
tigen as the hepatitis virus.s It is among
the 100 most-cited articles publiihed in
the Annals of Internal Medicine6 and in
1983 was the subject of a Citation Classic
commentary.7 Prince published his
paper just one year later. It had similar
conclusions. He commented on this pa-
per and its relationship to Blumberg’s
work in 1980.8 In Figure 2 we have plot-
ted the citation histories of the Prince
and Blumberg papers. The curves for
these two articles are remarkably simi-
lar.

Figure 3 illustrates two additional arti-
cles that have had interesting citation

Figure 2: Chronologic distribution of citations to Prince (1968) (solid line) and Blumberg (1967) (dotted
line)
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Figure 3: Chronologic distribution of citations to Fatt-Katz ( 195 1) (solid line) and Dubowitz, Dubowitz and

Goldberg (1970) (dotted lime).
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histories. Citations to L.M.S. Dubo-
witz’s 1970 paper on the clinical assess-
ment of gestational age in the newborn
infant climbed rapidly until 1981 when
they peaked at 125 cites. Since then they
have declined a bit—in 1984 the paper
was cited “only” 102 times. The 1951
paper by P. Fatt and Katz, “An analysis
~f the end-plate potential recorded with
an intra-cellular electrode, ” might be
described as a “fat cat.” It has had a
steady and consistent citation history.
Since 1955, its citations have ranged be-
tween 21 and 55 per year. When the
1945-1954 SC1 becomes available one
day, we can fill in the years just after its
publication.

It would be fun to discuss each of the
papers listed. About 30 of the authors
have done th~ in Citation Classic com-
mentaries. Al of the authors have been

invited to submit their own retrospective

views of the fields that their papers
represent. In the meantime, my library-

bibliographic assistants continue to
verify and annotate the next groups of
most-cited papers.

If any readers have any difficulty lo-
cating copies of Current Content@
(C@’ ) containing some of the commen-
taries cited in Table 1, please contact
Abigail Grissom or Janet Lieberman at
ISF. I am glad to report, however, that
1S1 Press” will soon begin to publish a
series of volumes that will include all
commentaries from 1977 to 1984. I’ll be
discussing that project in the near fu-
ture.

*****

My thanks to Abigail Gn.rsom and
Gillian Wilson for their help in the
prepamtion of this essay. 019S5ISI
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