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To read about the latest

research, go to
Dispatch.com/science

E
very 40 seconds, someone has a stroke in
the United States.

Every 48 hours, vampire bats must feed
on the blood of unsuspecting victims or
starve to death.

While these might seem like completely isolated
phenomena, there is a connection.

There is a protein in the vampire bat’s saliva that
might one day benefit stroke sufferers, especially
those who ignore their symptoms for several hours
before calling 911 or going to the hospital.

“Time is brain,” said Dr. Michel Torbey, a neurol-
ogist and stroke expert at Ohio State University
Medical Center. “The longer treatment is delayed,
the higher the risk of significant brain damage.”

The vampire bat is a silent
hunter that works best when
undetected.

To remain invisible, it employs
a few weapons.

Its teeth are so sharp a host
often doesn’t feel the incision,
especially with the anesthetic in
the bats’ saliva to dull any pain. 

Another is the enzyme, an
anticoagulant, that keeps the
blood flowing.

“This anticoagulant is much
more powerful than anything that
humans have made,” said Dr. Bill
Schutt, a research associate with
the American Museum of Natural
History and professor of biology
at Long Island University.

“When they bite a host, it ac-
tually keeps bleeding after the bat
is done feeding. That’s why it
looks like a bloody mess after a
vampire bat has been there.”

This enzyme — called desmo-
teplase, or DSPA — is what in-
terests stroke experts.

For more than eight years,
researchers have studied it to see
whether it can dissolve blood
clots that starve the brain of ox-
ygen during a stroke.

“When you inject (the enzyme)
intravenously in a human it can
also keep the blood flowing,”
Torbey said.

Schutt said researchers also are
looking at the saliva of leeches,
which contains a slightly different
anticoagulant.

. . .
Right now, the only drug ap-

proved to treat stroke victims is
tPA, which works best if given
within three hours of the first
symptoms.

DSPA, which has been dubbed
draculin for obvious reasons,
might extend the treatment win-
dow to nine hours.

That’s huge, stroke experts say.
“Strokes are a very common

disease that we don’t have a lot of
options for,” said Dr. Ron Budzik,
a neuroradiologist at Riverside
Methodist Hospital, which is
involved in the new study. 

“We’re cautiously optimistic.”
In the 1980s, researchers dis-

covered the bat saliva enzyme
was genetically related to tPA.
Since then, it has been studied in

labs across the world.
DSPA’s potential was first tested

in mice in 2003. In 2006, Ohio
State was one of the first institu-
tions to test the drug on humans.
Those tests looked at safety.

Budzik said some researchers
believe DSPA has the potential to
bond to blood clots better than
tPA. He also said DSPA presents
less of a risk for complications
with bleeding.

Torbey said preliminary efficacy
trials yielded mixed results.

“In some people it didn’t make
a difference,” Torbey said, “but

we saw that it was working in one
group of patients with blood
clots.”

In fact, those trials showed that
the drug was effective for those
patients suffering ischemic
strokes, during which a clot
blocks blood flow to the brain.
This is the most common type of
stroke and occurs in about 87
percent of victims, according to
the American Stroke Association.

. . .
For the new trial, OSU Medical

Center, Riverside and other cen-
ters will enroll patients experi-
encing ischemic stroke. They will
receive DSPA three to nine hours
after the onset of the stroke.

Budzik said DSPA will be given
if doctors cannot administer tPA
or perform other interventional
treatment.

At least 60 sites nationwide will
enroll a total of 400 patients in
the trial, which is sponsored by
Danish pharmaceutical giant H.
Lundbeck A/S. 

Another phase efficacy trial is
currently ongoing in other loca-
tions around the world.

Torbey said focusing on is-
chemic stroke victims should
provide more definitive results.
That would move things closer to
FDA approval.

. . .
Justin Sattin, a University of

Wisconsin neurologist, helped
oversee a number of DSPA trials
and currently is involved in the
new study.

While he is cautious about the
enzyme’s success, Sattin said
there is one clear advantage.
When doctors administer tPA,
they have to give an initial shot
and follow up with an IV.

“(DSPA) is easier to give,” he
said. “It’s just a shot.”

Sattin said that if the trials go
well, doctors hope to use ad-
vanced imaging technology to
spot major clots in stroke patients
that could be dissolved with
DSPA.

Despite the success of tPA and
the promise of DSPA, the Nation-
al Stroke Association continues to
stress the importance of acting
quickly when people experience
stroke symptoms.

“Increasing general awareness
about the urgency of calling 911
at any stroke symptom onset is a
priority,” said Taryn Forte,
spokeswoman for the association.
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The vampire bat uses an anticoagulant in its saliva to keep its victims’ blood flowing. The same compound could aid stroke patients.

Researchers say bat
could aid stroke victims

Neurologists hope anticoagulant in vampire bat 
saliva can help break up life-threatening clots
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Dr. Michel Torbey is studying the
compound at OSU Medical Center. 
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Ischemic stroke
Plaque or a clot temporarily 
blocks an artery, depriving 
a portion of the brain of 
oxygen. Symptoms usually 
last a few minutes.

These images, made in the Riverside Methodist Hospital 
emergency department, show a stroke patient’s brain 
affected by blocked artery.

Sources: American Stroke Association, Associated Press

Stroke by the numbers

795,000
Number of people
who suffer a stroke

each year

137,000
Number of people
who die of stroke

each year

$68 billion
Cost of stroke each year in
health care services, medi-
cations and missed work

Source: Centers for Disease Control and Prevention

Vampire bat Desmodus rotundus

DIET
The bat exclusively
eats fresh blood,
mostly from cattle
and horses.

FEEDING
It goes in at ground level, usually
nicking the heel and Achilles
tendon area of the foot, and-
drinks for about 30 minutes.

RANGE
Northern Mexico to central Chile,
Argentina and Uruguay. It also ap-
pears on the islands of Trinidad and
Margarita off northern Venezuela.

REPRODUCTION
It breeds throughout the
year. The female gives birth
to a single young that weighs
only about a quarter ounce.

BEHAVIOR
The bat is highly social
and unique because it
can walk, run, hop and
climb on the ground.

Sources: Philadelphia Zoo, National Geographic

One of the most interesting
parts of my job is identifying
geological items brought in by
the general public — rocks,
minerals, fossils and bones.

Among the most common
items are “meteorites” — I’ve
probably averaged about one a
month during my 22 years
here. However, only one was
real.

Meteorites often are thought
of as part of
astronomy,
but they are
actually ge-
ologically
important.
After all, they
shatter rock,
alter climates
and, perhaps,
caused mass
extinctions.

So how
common are

meteorite impacts on Earth?
Look around the neigh-

borhood at Mars and Mercury.
Look at our next-door neigh-
bor, the moon. All are covered
with craters, the scars of im-
pacts.

Earth doesn’t have nearly as
many because ours is a dy-
namic planet, where active
plate tectonics, weathering
and erosion work to erase any
evidence of craters.

So how many craters does
Earth have? A recent study
published in the Journal of the
Geological Society of London
includes an estimate.

The researchers set some
limits in their search. First,
since most of their data came
from drilling and seismic re-
flection searches for oil, they
considered only Phanerozoic
rocks — those less than 542
million years old. Older rocks
don’t contain oil. 

They also limited their
search to craters with diame-
ters greater than 1 kilometer,
or 0.6 mile.

In all, they found 131 Phane-
rozoic craters that are greater
than 1 kilometer in diameter.
Of those, 79 are exposed and
52 are buried. There was a
fairly even distribution of
craters by age, with rather
more since the Mesozoic, the
time of the dinosaurs.

Many craters are known in
North America, Scandinavia
and Australia. There are fewer
in South America, Africa, the
Middle East and much of Rus-
sia. That distribution simply
reflects human presence and
geologic study.

The researchers predicted
that 714 craters larger than 1
kilometer in diameter remain
to be found, including 35 that
are larger than 10 kilometers,
or 6 miles.

One small meteorite crater
was discovered recently. Small
craters are especially rare on
Earth — only 15 smaller than
1,000 feet in diameter are
known, so the newly discov-
ered one is especially impor-
tant.

The crater, only 150 feet
across, is in Egypt and is called
the Kamil Crater. It was discov-
ered during a Google Earth
search by a former curator of
the Natural History Museum in
Milan, Italy.

The crater has a rim that
rises 10 feet above the sur-
rounding plain. The crater
floor is 50 feet below the rim
and contains 20 feet of sand
and other natural debris.

During a preliminary expe-
dition in February 2009, thou-
sands of iron meteorite frag-
ments were discovered.

The meteorite is estimated
to have been about 4 feet in
diameter, weighed 2,000
pounds and came in at an
angle of 30 to 45 degrees from
the northwest at a speed of
nearly 7,000 mph. Sandstone
blocks as big as 4 tons were
thrown out.

Unlike most craters on
Earth, the Kamil Crater still has
its ejecta rays — lines of mate-
rial thrown out of the crater by
the impact. That indicates it
occurred recently, probably
within the past 5,000 years.

Dale Gnidovec is curator of
the Orton Geological Museum
at Ohio State University.

gnidovec.1@osu.edu
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