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12. PubMed: Power of information sharing

PubMed, which was launched in 1997, is an open-access free database (DB) for biology and
medicine maintained by the United States National Library of Medicine (NLM) at the NIH. PubMed
comprehensively accumulates quite a large number of articles, and we can view abstracts and
bibliographic information. We can also download PDFs of the original article according to the
publisher’s policy. PubMed is an essential tool for biological research™. PubMed accumulated articles

both anterogradely and retrogradely. As of Apr. 2025, we can download an article as old as 178]1.
*1 PG, internet, and PDF have contributed to the launch of PubMed. PubMed has dramatically improved the time and
cost of getting biological information. Before this, we searched journals in the library and got a photocopy of a target
paper, or we sent surface mail to the author requesting a photocopy, which was sent back to us several days or weeks later.

Fig.1 shows the yearly change in the number of articles registered in PubMed since 1781. Since the
number of registered articles has increased so quickly in recent years, it is shown on a logarithmic scale™.
The number exceeded a million in 2011. This quick increase in recent years was within my expectations.
However, the overall picture of Fig.1 was beyond my expectations. The most prominent is multiple

discontinuities in the number (red arrows 1 and 2). Smaller discontinuities also exist .

*2 10° and 10° indicate 1 and 1,000,000 in the logarithmic scale.

*3  We should be careful in viewing Fig.1 because a small difference in a region with a few articles produces a large
fluctuation. Before 1800, for example, the number of articles was around 10 /year. Thus, the difference in 1 gives a
large fluctuation. Thus, we find spindle-like fluctuations in this period. On the contrary, there is no spindle-like
fluctuation after 1950, when the number of articles was 100,000 or more.
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Fig.1 Yearly change in the number of articles registered in PubMed (as of Apr/2/2025)

Since it is impossible to accumulate articles for 250 years under a consistent criterion, comparing
the yearly number of articles in PubMed should be careful. However, something can be said. First, the
yearly number jumped by about one order of magnitude around 1945 (red arrow 1). If we look at
numerical data, the yearly number was 4.3 times in 1945, and 11 times in 1946 to that of 1944. 1945 is
the year of the end of WWIL. This quick increase should be related to this. This is supported by a slight
decrease in the number during WWII (1939-1845). Why did this big jump happen? This might be a

1



good topic for the history of science. But I will not pursue further investigation, because it is beyond
my scope *. We also see another jump around 1800. I am not sure whether we can say something about
this, because the number was less than 100 / year. Many epoch-making works were published around
the 1860s, including “Origin of Species” by C. Darwin in 1859, “Pasteur’s experiments dismissing
spontaneous generation of life” in 1861, and “Mendelian Inheritance” in 1865, which were 50 years

after the jump around 1800.
*4  There was a small decrease in the number during WWI (1914-1918). However, no big jump was seen just after its end,
which contrasts with an event happened just after WWIIL.

Second, we may say something about the slope of the increase. One can say that a single slope can
approximate the increase in the number in Fig.1 throughout 250 years, because extrapolating the slope
between 1950 and 2025 down to 1800 retrogradely, it reaches numbers in 1850 and 1800 except 1900
- 1950. During this period, we see almost no increase. What is the reason for this?

pandemic? Third, if we look at 1950-2025 carefully, we find

a change in the slope after 2000. To see this more

NS
<
—
(e
[=)Y

PubMed launched

- clearly, the yearly number is replotted in a linear
X

scale (Fig.2). The change is seen more clearly
several years after the launch of PubMed (1997).

In the 8" Blog “Genesis of cell simulation”, I wrote
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that 2" increase in the registered articles searched
by “cell AND simulation” was seen in the same year
as above. But this increase coincided with that in all articles in PubMed, and was not unique to “cell
AND simulation”. We see a dip in recent years (orange arrow). Is this due to the COVID-19

pandemic? If so, scientific activities are vulnerable to a pandemic.

Why is the slope steeper several years after the launch of PubMed? We find a promising suggestion
in the book “Why Nations Fail” by D. Acemoglu and J. A. Robinson, both of whom won the Nobel
Memorial Prize in Economic Sciences in 2024. If I understand correctly, the stem of their argument is
“social institutions determine economic development”. Inclusive institutions create positive feedback
loops of growth™. PubMed is a new system in an inclusive medical/biological science society. The
launch of PubMed had triggered the establishment of a new positive feedback loop where an
advancement created further advancements. From this viewpoint, the increase in the growth rate in

the yearly number of articles around 2000 was the direct consequence of the launch of PubMed.

*6  They compared inclusive and extractive political institutions in ” Why Nations Fail”. This book is a great read, and at
the same time, quite stimulating.

What will happen if the increase continues? We can learn a thousand abstracts of articles a year. If
this increases to ten thousand, however, we will be unable to capture the whole picture of a single
focusing field in biology, which is quite an anxious situation. I don’t see Al in solving this problem.

Then, what will be the solution?



