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Worldwide Scientific 

Publishing Activity 
IF WE VIEW SCIENTIFIC ACTIVITY AS AN 
indicator of wealth, and if we believe that 
publishing activity in peer-reviewed jour- 
nals is correlated to scientific activity, then 
we can take the amount of papers published 
by individuals of a nation (divided by its to- 
tal population) as an indicator of that na- 
tion's wealth. In the case of scientific activ- 
ity, there is the expectation that it not only 
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reflects today's wealth, but also promises 
future wealth through the practical applica- 
tion of the scientific knowledge generated. 

We analyzed this indicator using the 
MEDLINE database of biomedical journal 
articles (1), which contains entries including 
the main address of the authors and the date 
of the publication. A first static analysis 
(measuring the papers published per inhabi- 
tant during 1996-2001) offered no surprises 
(see panel A of figure). The differences be- 
tween First, Second, and Third Worlds are 
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We analyzed over 4.2 million entries from MEDLINE correspond- 
ing to articles published during 1989-2001. We identified the 
countries in the authors' affiliations for 4.0 million entries. Coun- 
tries that became independent after the dissolution of former 
countries during the period analyzed were counted as one coun- 

try (namely, the Union of Soviet Socialist Republics, and the for- 
mer federal republics of Yugoslavia and Czechoslovakia). The pop- 
ulation of each country as of May 2002 was taken from (4). (A) 
Approximate amount of publications for the years 1996-2001 
per million inhabitants by country: dark green, 10,000; light 
green, 1000; yellow, 100; light brown, 10; dark brown, 1. (B) Ratio 
of the number of publications for 1996-2001 to the number of 
publications for 1989-95: green tones, positive trend; yellow, sta- 
ble trend; brown tones, negative trend. Gray indicates that no 
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10-fold difference in the 
amount of articles pub- 
lished per inhabitant. 

Being aware that de- 
veloped countries domi- 
nate the process of pub- 
lication and that this 
might bias the analysis 
(2), and in order to 
show the evolution of 
scientific activity in dif- 
ferent areas of the 
world, we analyzed the 
relative evolution of 
publication activity in 
two periods, a parame- 
ter that should be inde- 
pendent of the domi- 
nance of developed 
countries in publishing. 
This comparison yields 
a disturbing result (see 
panel B of the figure): 
Most countries with low 
levels of publication 
(brown in panel A) also 
suffer from a negative 
publication trend 
(brown in panel B). This 
means that, unfortunate- 
ly, the gap between 
scientifically active 
countries and the rest is 
apparently widening 
rather than closing. 

Scientific funding 
agencies worldwide 
should take this into ac- 
count. As claimed re- 
peatedly (3), projects 
that train scientists from 
developing countries 
and help create research 
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groups in those countries must be promot- 
ed, because we feel that scientific develop- 
ment will bring these countries socioeco- 
nomic development and because the glob- 
al scientific community cannot afford to 
waste the intellectual capacity of develop- 
ing countries. 
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Collecting 
Biological Materials 

I READ RICHARD STONE'S PROFILE OF 
biologist Gary Strobel ("Biologist gets under 
the skin of plants-and peers," News Focus, 
31 May, p. 1597) with great interest. I would 
like to know if Strobel abides by local regula- 
tions about collection and exportation of bio- 
logical materials in the many countries where 
he has worked. I deeply hope that Strobel 
does not see Third World countries merely as 
raw materials providers for technological de- 
velopments, for which our people must later 
pay high royalties. The use of Third World 
(and all) natural resources should result in 
mutual and equitable benefits. And, as Stro- 
bel may understand, this is much more than 
simply returning a portion of the profits to 
the local communities. Third World countries 
are under tremendous pressure to comply 
with patents and royalties from developed 
countries (and many times these patents are 
derived from Third World resources); scien- 
tists all around the world should be encour- 
aged to comply with each country's regula- 
tions about the collection and exportation of 
biological materials. 
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Response 

I HAVE ALWAYS OBTAINED PERMISSION TO 
collect materials wherever I have gone. In ad- 
dition, I acquire all necessary permits from 
the U.S. Department of Agriculture to bring 
disease-free samples into the United States. 
The arrangement generally is that if an organ- 
ism proves valuable, then the supporting or- 
ganization and I will discuss the disposition 
of financial benefits that the local community 
may derive. This plan is laid out at the outset. 
One of the main goals of the program is to 
help scientists in developing countries im- 
prove their scientific infrastructure. This is 
accomplished in a multitude of ways, includ- 
ing giving investigators opportunities to work 
in my lab for advanced training. In addition, 
local investigators are invited to become in- 
volved directly in the research. This has been 
true with scientists from Nepal, China, Mo- 
rocco, Venezuela, Israel, Papua New Guinea, 
India, and Korea, to name a few countries 
with which I have been involved. Many peo- 
ple do not understand that to find a success- 
ful drug is difficult and expensive, and there- 
fore a lot of time cannot be spent discussing 
matters of income where income may not ev- 
er exist. Discovery is the least expensive of 
all of the steps required in drug discovery. Ul- 
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SCIENCE'S COMPASS 

timate drug development may cost up to 
$300 million. Compounds fail for many tech- 
nical reasons, including toxicity, availability, 
side effects, and inability to reach the appro- 
priate site. Nevertheless, it is absolutely criti- 
cal to me that local people get energized 
about the novel and important biological 
prospects that exist in the forests around them 
and be encouraged to study them and lear 
about their promise and potential. It is also 
essential that more efforts be made to save 
these important biological resources before 
they disappear forever. 

GARY STROBEL 

Department of Plant Sciences, 206 Ag BioSciences 

Building, Montana State University, Bozeman, MT 
59717, USA. E-mail: uplgs@montana.edu 

C-Reactive Protein 
and Atherosclerosis 

THERE IS A CREDIBLE ALTERNATIVE HYPOTHESIS 
that may explain the challenging observation 
that many states not heretofore regarded as 
inflammatory are associated with minimal C- 
reactive protein (CRP) elevation, discussed in 
Gary Taubes' article "Does inflammation cut 
to the heart of the matter?" (News Focus, 12 
April, p. 242). Many other noninflammatory 
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factors (demographic, genetic, life-style, and 
medical) can be added to those cited in the 
article, including depression, chronic fatigue, 
poor physical conditioning, high-protein diet, 
hypertension, insulin resistance, and albu- 
minuria. Many of these conditions indicate 
suboptimal physical status and may reflect 
tissue injury. CRP has long been used clini- 
cally to evaluate the presence and degree of 
inflammation (1), classically defined as the 
response to tissue injury. I propose that tissue 
injury itself causes CRP elevation, even when 
no inflammatory response is apparent. Minor 
CRP elevation would thus identify individu- 
als who bear an increased burden of tissue 
damage, resulting from a variety of causes 
(2). It is highly likely that among these is cu- 
mulative oxidative stress, which is strongly 
implicated in the pathogenesis of aging (3). 
Such biologically older individuals have a 
greater likelihood of manifesting diseases as- 
sociated with aging or of dying (4). 

Inappropriate use of screening tests can 
be harmful (5), and many have concluded 
that routine use of CRP testing is premature 
(6-12). CRP testing does not meet three 
major criteria for an effective screening test 
(13): (i) Accuracy is uncertain; we have no 
idea of how many individuals are incorrect- 
ly identified as high risk (14). (ii) Reliabili- 
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