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Highly Cited Articles. 35.

Biochemistry Papers

Published in the 1940s.

We recently published a list of cita-

tion classics from the life sciences pub-

lished in the 1930s that were heavily

cited in the period 1961 -1975.1 That

list of 59 articles was predominantly

composed of biochemical articles, many

relating to the analysis of phosphorus

and its physiologic compounds.

The number of citation classics pub-

lished in the forties is too formidable to

discuss in one issue. So we have broken

them into three groups--biochemical,
life sciences, and physical sciences. In

Figure 2 we have listed the highly- cited

biochemical articles. Papers dealing

with phosphorus separation and deter-

mination are again prevalent since

phosphorus is basic in the study of

DNA, sugars, lipids, and other bio-

chemical substances.

Dr. Steward A. Narrod of the Albert

Einstein Medical Center in Philadelphia

has commented on this parallel. “The

work done in the late 1930s. and

continuing through the 40S laid the

basis for biochemical research today . . . .

A good deal of the work today is an

offshoot of the work done in the 1940s.

Since much of this is a totally new

branch, the papers reporting this re-

search would refet back to the ‘parent’

paper of the field.”2

For example, paper 52 by Moore and

Stein (both Nobel Prize winners) re-

ported the initial separation of proteins

into amino acid components. A paper

by two other Nobel winners (80),

Sutherland and Cori, was the original

work leading to the discovery of cyclic

AMP as a mediator of hormone reac-

tions.
There are 13 Nobelists on this list.

The papers which they either authored

or coauthored constitute 13.5% of the

89 articles. Axelrod (paper 12) was the

recipient of the 1970 Nobel Prize in

Medicine; Martin (15 and 50), 1952 in

Chemistty; Kornberg (30), 1959 in

Medicine; Lipmann (41 and 42), 1953

in Medicine; Synge (50), 1952 in

Chemistry; Moore (52), 1972 in

Chemistry; Sanget (65), 1958 in Chem-

istry; Sumner (79), 1946 in Chemistry;

Sutherland (80), 1971 in Medicine;

Cori (80), 1947 in Medicine; Huggins

(81), 1966 in Medicine; and otto
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Figure 1. Journals that published the
highly cited 1940s articles listed in
Figure 2. A = number of articles. B =
1975 impact factor. (Present titles of
some journals are given in parentheses:)

AB

1 0,346
1 1.208
2 1.373
2 2.416
2 2.887

1 3.188
10 3.456
2 3.876

I 1.475
1 4.700
6 4.671

45 6.059
1 7.418
2 2,855
1 1,634
1 3,594
3 3.737
1 2.602
1 1.451
1
2 5.605
1 0.835
1 0.670

Journal

Acts Biochim. Biophys.
Acts Chem. Stand.
Amer. J. Clin. Pathology
Analytical Chemistry
Arch, Biochemistry

(Arch. Biochem.
Biophys. )

Biochim. Biophys. Acts
Biochemical Journal
Biochem. Zschr.

(Eur. J. Biochemistry)
Chemische Berichte
Endocrinology
J. Amer. Chem. Sot.
J. Biol. Chemistry
J. Clin. Invest.
J. Lab. Clin. Med.

J. Org. Chemistry

J. Pharmacol. Exp. Ther.

Nature
Plant Physiology
Proc, Sot. Exp. Biol. .Med.
Q.J. Microsc. Sci.
Science
Soil Science
Stain Technology

Warburg, who died in 1970, receive(

the Nobel Prize for Medicine in 1931.

Not by sheer coincidence, in thi

week’s Cihztion CIUHZ’CJ we publish th(

comments of Dr. Walter C. Schneide

regarding his classic paper (69) on thi

list, This paper, as Schneider indicates

was his first as a sole author, and thl

first paper in a series on ‘‘Phosphom

compounds in animal tissue. ” Numbe

3 in that series also appears on this list

(7o), Dr. Schneider comments that it is

not entirely surprising to him that so

long after publishing the paper it

should attain the status of a classic,

since methods are the backbone of all

scientific research, “What is surpris-

ing, ” he asserts, ‘‘is that the method

should have survived this comparatively

long period of time and still main-

tained a high citation frequency. For it

is the nature of science that methods

are constantly being modified and re-

fined with the result that literature

references shift from the original to

modifications.”3

1n a previous Citation Clas-rics4 we

published the comments of Professor

Norton Nelson of the New York Uni-

versity Medical Center, His paper (54)

was an adaptation of the Somogyi

method for the determination of glu-

cose. The presence of his paper on this

list illustrates how literature references

shift from an original method to modi-

fications of it, Incidentally, Somogyi’s
original 1945 papers continue to be

highly cited and are numbers 74 and 75

on this list. This illustrates the phe-

nomenon of co-citations I’ve discussed

before,

The 89 articles on this list were

published in 23 different journals.

These journals are listed alphabetically

in Figure 1. Thirteen journals pub-

lished one article apiece: six journals

published two apiece. Four journals

published the other 72°/0 of the articles,
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Nature published three, Jormd of the

American Chemical Society 6, Bio -

cbemicai]oumal10, and drejozimai of

Bioiogicai Chemistq 45. The vast maj-

ority of the articles are in English

(85). Three articles were published in a

German-language journal, and one in

French.

More than two-thirds of the articles

were published in the latter half of the

1940s--65, as compared to 24 for the

period from 1940 to 1944. All of the

articles were cited more than 150 times

during the period 1961-1975. On the

average, they were each cited 650 times

during those 15 years, and continue to

be cited about 45 times a year,

The most frequently cited paper (26

by Gornall, Bardawill, and David) was

cited 5,400 times from 1961 to 1975,

and averaged 360 citations per year.

Nelson’s paper (54) ranked second--

3,265 citations--an average of 218 over

the 15 year period. Significantly, both

of those articles continue to be heavily

cited. The citatiort rate for the paper by
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Gornall et al. has even increased, re-

flecting the high interest in the

measurement of serum protein.

Some of the pmcedutes on this list

are now so basic it is remarkable that

they continue to be cited at all. Roe and

Kuether’s blood ascorbic acid deter-

mination (61); Dische’s color reaction

of hexuronic acids (17); Somogyi’s

sugar determination (74 and 75); and

the Bonsnes/Taussky calorimetric de-

termination ofcreatine (lO)--all are still

heavily cited. However, the

Martin / Synge (5o) chromatographic

method for determining amino acids in

proteins is now less cited. This is prob-

ably due to the “obliteration phe-

nomenon. ” 5

There can be no doubt about the

significance of the articles on this list.

Published nearly 30 years ago, most of

these classics are still highly-cited. To

de-emphasize the significance anyone

may attribute to absolute citation

counts we have listed the papers in

alphabetic order.
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Figure 2. Highly cited articles in biochemistry published in the 1940s. A = i[em

number. B = total citations 1961-1975. C = average yearly citations 1961-1975.
D = citations in 1974. E - citatit)r~s in 1975. Articles arc listed alphabetically by

DE
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