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M
any women fantasize about
it: a male birth-control pill.
After all, most existing contra-
ceptives place sole responsibil-

ity for preventing pregnancy on the fe-
male partner. And hormone-based op-
tions such as the pill, though e≠ective,
also come with potential side e≠ects, in-
cluding an increased risk for life-threat-
ening blood clots in some women. But re-
cent discoveries about sperm made in the
lab of David Clapham, Castañeda professor
of cardiovascular research, could now make
this fantasy real. 

Clapham says he never set out to unlock
the mysteries of sperm; his research focuses
not on reproduction, but on the ion chan-
nels found in heart and nerve cells.
These gateways in cell membranes
allow charged molecules to flow in
and out. “Ion channels are basically
the transistors of cells,” Clapham ex-
plains. “All cells are batteries, and ion
channels are like the switches on those
batteries.” He’s particularly interested in
calcium channels, which play critical roles
in the body by coordinating heart contrac-
tions and allowing nerve cells to secrete
neurotransmitters. 

In 1999, Clapham’s team was combing the
then-new database of human genes, looking
for any that would yield previously undis-
covered ion channels. That’s when they
stumbled upon a gene that appeared to cre-
ate a calcium channel in the testes alone. 

“If we were narrow-minded, I guess we
would have stopped there and said, ‘Well,

that’s not our field,’” Clapham says. “But I
always think you learn something when you
go new places, so we decided to pursue it.”
The fact that this calcium channel appeared
to be so specific intrigued him. “Rarely do
you find ion channels that [exist] only in
one place,” he explains. They discovered
that this channel developed only in
the tails of mature
sperm, and named
it CatSper

(short for “cation channel of sperm”). To un-
derstand how CatSper works, Clapham’s
team engineered so-called “knock-out”
mice that lacked the CatSper gene. Deleting
it had no e≠ect on female mice, but male
mice without it “were 100 percent infertile,”
Clapham reports.

He then turned to two researchers
known for their work on sperm: the late
David Garbers of the University of Texas
Southwestern Medical Center in Dallas,
and Donner Babcock of the University of
Washington in Seattle. Subsequent work
in their labs revealed that CatSper helps

the sperm prepare for the final leg of
their journey to the egg.

Once ejaculated, sperm ordinar-
ily swim with “a sort of sinusoidal

motion,” Clapham says. “The tail
moves back and forth in this
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Slowing Sperm



way that’s very beautiful, actually. It’s like a
pennant flapping in the breeze.” But as
sperm approach the egg, they undergo a
process called hyperactivation. The CatSper
channel conducts calcium, sending sperm
“into a sort of hyperdrive. Their tails make
an asymmetric motion that’s best described
as like cracking a whip,” Clapham says. This
gives sperm up to 20 times the force of nor-
mal swimming, enabling them to penetrate
the cumulus, a protective coating of cells
around the egg. Without CatSper to spark
this extra force, the sperm and egg can’t join. 

A new contraceptive based on these
findings makes sense, Clapham says. Ion
channels are common drug targets be-
cause they’re located on the easy-to-ac-
cess surface of cells. Researchers could
develop a molecule to bind to the channel,
preventing calcium from entering the
sperm tail. A man might take the drug be-
fore intercourse, but Clapham adds that it
could work in women, too, because fertil-
ization occurs in the female reproductive
tract: “If what we’ve seen in mice is true
in humans—and we think that’s the
case—it would block fertility.”

Yet such a contraceptive may be a long
time coming. One pharmaceutical firm ex-
pressed interest, but company executives
subsequently halted all work on new con-
traceptives. Clapham says other major
pharmaceutical companies have done the
same. They have several reasons. To begin
with, existing contraceptives work, so
there’s little motivation to develop new
ones. Furthermore, the enormous expense
of drug trials, which can cost hundreds of
millions of dollars, means pharmaceutical
companies feel pressure to develop wildly
popular drugs with large markets to cover
their costs, and they’re also leery of poten-
tial litigation. “Drug companies want low
risk,” Clapham says. “A drug with severe
side e≠ects is accepted by society for seri-
ous, life-threatening diseases, like cancer.
When the alternative is death, one is will-
ing to accept problems.” Contraceptives,
on the other hand, are generally used by
young, healthy people, so society is less
tolerant of side e≠ects. Clapham also
notes that anticontraception attitudes
now run strong in the United States.
“Few public companies,” he says, “want
political liability in any form.”

�erin o’donnell

david clapham e-mail address:
dclapham@enders.tch.harvard.edu
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From Anecdote 
to Equation
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Resources should be targeted to programs 
that benefit society the most, argues political 
economist Richard Zeckhauser.
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T
he idea seems simple enough:
Get detailed information about
the participants in a given social
program—public-housing resi-

dents, say, or applicants for organ trans-
plants. Then, given that we live in a world
of limited resources, use that information
to remove individuals on whom the pro-
gram’s resources aren’t well spent, either
because the program is unlikely to help
them or because they behave in ways that
hurt other participants.

E≠orts to put that idea into practice in
the United States, however, have been far
from perfect. Numerous factors—many
now ingrained in the programs’ own insti-
tutional culture—interfere with the goal
of precisely targeting government spend-
ing, for example, toward those individuals
who stand to gain from it the most. In Tar-
geting in Social Programs: Avoiding Bad Bets, Re-
moving Bad Apples (Brookings Institution
Press, 2006), Ramsey professor of political
economy Richard Zeckhauser and coau-

thor Peter Schuck, J.D. ’65, A.M. ’72, a law
professor at Yale, propose some remedies.

Consider the U.S. system of allocating
kidneys for transplant. Organs that be-
come available go to those who have been
on the waiting list the longest—and are
consequently the sickest (and therefore
the least likely to recover). Although fair-
ness seems to dictate this chronological
approach, Zeckhauser and Schuck es-
pouse giving at least some of the kidneys
to people further down the list.

Instead of policymaking by anecdote—
spending large sums on the most heart-
rending cases—the authors argue for poli-
cymaking by equation. They advance a
rational framework for analyzing the
benefit to society of a given policy, using
quality-adjusted life years (QALYs: a unit
of measurement first posited in a 1976
paper cowritten by Zeckhauser). In terms
of QALYs, the transplant recipient who
lives for decades—working, raising chil-
dren, paying taxes, but perhaps even more
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