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Sen. Rand Paul made several misleading statements about the National Institutes of Health and
some of the research that it funds.

» Paul claimed the NIH’s budget has been increasing “for years.” That’s not accurate even in
raw dollars. And when adjusted for inflation, the budget has actually decreased over the
last decade.

= He also suggested the NIH wasted $1 million on a study of whether male fruit flies prefer
older or younger females, and in the process he belittled the impact of basic research using
flies — which has yielded dozens of discoveries and even a few Nobel Prizes over the last
century.

Paul spoke at the American Spectator Annual Gala in Washington (at the 10:03 mark), and
commented on how he has tried to point out potential areas where government spending could
be reduced.

Paul, Feb. 11: Remember when we were talking about Ebola last year? Everybody was
going crazy about Ebola, and they 're like, oh Republicans didn t spend enough at the
NIH. And they didn t spend enough on infectious disease. Turns out, the budget had been
going up for years and years at NIH, the budget had been going up for infectious disease.
You know how much they spent on Ebola? One-40th of the budget was being spent on
Ebola. But you know what we did discover? They spent a million dollars trying to
determine whether male fruit flies like younger female fruit flies. I think we could have

polled the audience and saved a million bucks.

Paul is wrong about the NIH budget increasing “for years and years,” even when using figures
unadjusted for inflation. The budget was lower in raw dollars in 2014 and 2015 ($30.1 and $30.3
billion, respectively) than it was in 2010, when it reached a high of $31.2 billion. A spokesman
from Paul’s office sent us the unadjusted dollar amounts to explain the senator’s claim.

NIH, which is the primary funding source for basic science research in the United States, did see
its budget increase dramatically from the mid-1990s, when it stood around $11 billion, through
2003, when it hit $27.2 billion. Since then, the budget has risen in small amounts some years in
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The earlier increases, from the mid-1990s through 2003, are still evident even after adjusting
for inflation, rising from about $18 billion to $35 billion over eight years in 2014

dollars. Notably, the American Recovery and Reinvestment Act (known as the stimulus bill) did
inject almost $9 billion of extra funding into NIH in 2009 and 2010; sequestration, however,
required a cut of $1.55 billion from NIH’s 2013 budget. Paul’s spokesman did not mention these
as part of the senator’s calculation.

One other measure shows the decreasing emphasis on funding basic science research. From
2003 to 2014, the NIH budget in unadjusted dollars rose by 11 percent. The total federal
government spending, meanwhile, rose by 62 percent. These same calculations using inflation-
adjusted dollars show a decrease in NIH budgeting of 13.9 percent, and an increase in federal
spending of 25.9 percent.
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Paul also said the budget specifically for infectious-disease research had increased; the National
Institute of Allergy and Infectious Diseases (part of NIH) actually saw similar stagnation to the
overall budget, with a slight decline when inflation is considered. The NIAID budget was $3.7
billion in 2003, equivalent to about $4.8 billion in 2014 dollars; the actual 2014 and 2015 NIAID
budget was about $4.4 billion. An analysis by Vox showed that about $100 million was being
spent on Ebola specifically in each of the last few years, which Paul’s spokesman confirmed is
the source for his “one-40th” claim. The $100 million would be about that fraction of the total
NIAID budget, and his spokesman pointed out that some emergency supplemental funding for
Ebola research actually puts the number above that estimate; in December 2014 an additional
$238 million was appropriated to NIH for Ebola research.

The Amazing Fruit Fly

Paul specifically called out one project involving fruit flies in his speech. In doing so, he grossly
underestimated the value of scientific discoveries that can come from research
using Drosophila melanogaster, the fruit fly.

The fruit fly research Paul mentions is actually an ongoing series of projects in the lab of Scott
Pletcher, now at the University of Michigan (previously at Baylor College of Medicine).
According to a search we ran on an NIH database of grant awards, Pletcher hasn’t received one
NIH grant worth $1 million. But he has had several recurring grants used for fruit fly research,
ranging in dollar amounts from about $75,000 per year up to about $380,000 per year, which
would add up to more than $1 million.

Moreover, the characterization of the project as simply testing “whether male fruit flies like
younger female fruit flies” is misleading. The study was in fact part of ongoing work looking
into olfaction and other sensory perception, the aging process and how it relates to sexual and
social activity. A paper that came out of the same line of inquiry appeared in the prestigious
journal Science in 2013, showing that exposure to female pheromones without the opportunity
to mate actually decreased male flies’ life spans. In short, sexual reward “specifically promoted
healthy aging,” according to Pletcher. His lab’s work could yield insights both into how humans
age and into aging-related diseases.

Perhaps the more important point, though, is that such findings in flies are not as trivial as Paul
would like his audience to believe. Fruit flies first were used as a model organism in 1906, and
more than 100 years later remain among the most important and useful tools in the biology
toolkit. “It has been pioneering research,” Hugo Bellen, a Drosophila expert at Baylor College of
Medicine, told us in a phone interview. Drosophila “has led to the discovery of genes that cause
cancer, genes that [affect] metabolism, genes that cause developmental defects, genes that play
a critical role in neurodegeneration. It has been a discovery tool for many, many different
pathways, proteins, diseases.”

Bellen has written extensively about the history of fruit fly research, and he said that about
8,000 genes in the fruit fly (of about 14,000 in total) are “conserved” in humans, meaning
humans have a number of essentially the same genes as flies. The “conservation” of so many
genes from flies to mice and even to humans has helped us make incredible discoveries in a
wide range of fields. Another Drosophila expert, Gerald Rubin, cowrote a paper in Science in
2000 summarizing the fruit fly’s contributions. He told us in an email that “most of what we
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know that is relevant for understanding basic human biology and how it can go wrong in
disease was discovered with simpler organisms. These basic mechanisms have been very well
conserved in evolution and thus this has been a very efficient, cost-effective and ethical way to
gain this knowledge.”

Even the most important of discoveries, if described in certain ways, would sound just as
ridiculous as Paul’s description of fruit fly sexual proclivities. For example: Researchers spent
time and money counting up how many flies had white eyes and how many had red eyes.

That might not sound like it has much practical import, but that work, by fly research pioneer
Thomas Hunt Morgan, led to the understanding of chromosomes and heredity — basically, the
way in which human traits are passed on from parents to children. Morgan won the Nobel
Prize in physiology or medicine for this in 1933. This is not an isolated example. Three other
Nobel Prizes have been awarded for fruit fly research, including for the discovery that X-rays
can cause mutations in genes.

Flies are useful for research because of their short life spans and the ease with which scientists
can manipulate the insect’s genes. Bellen’s review published in 2010 highlights a few of the
other discoveries made using Drosophila, from insights into how humans learn and remember
things to how circadian rhythms (a sort of internal clock that all animals have) function in
humans. He also pointed out that fly research is among the cheapest available.

“You get 10 times more biology for a dollar invested in flies than you get in mice,” Bellen said,
thanks to the ease with which their genes can be manipulated.

Paul is entitled to his opinions on where government funds are best spent, but the study of flies
has yielded important benefits to human health.

Editor’s Note: SciCheck is made possible by a grant from the Stanton Foundation.
— Dave Levitan

Disclosure: The author’s father is a neuroscientist who has received NIH funding to do research
involving Drosophila melanogaster.
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