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Scientists know the brain dam-
ages itself further after a trau-
matic head injury by releasing a
chemical that can kill many more
brain cells — an issue hundreds of
Marines and soldiers face in the
wars in Iraq andAfghanistan.
But researchers haven’t been
able to use drugs to contain the
naturally occurring substance —
called glutamate — because the
drugs don’t eliminate it. After a
drug leaves a person’s system, the
glutamate remains, and it can
continue to kill brain cells.
“Once [drugs] disappear from the
brain, the excess glutamate is still
there and will resume its neurotox-
icity — so no long-lasting thera-
peutic effects can be achieved,”
said Vivian Teichberg of the Weiz-
mann Instititute of Science’s Neu-
robiology Department in Israel.
He and his colleagues have
found a promising new approach.
After years of trying to wrap their
brains around the problem, the re-
searchers think they’ve found a
way to wrap the problem around
the brain.
Normally, glutamate works as a
neurotransmitter — a chemical
that transmits signals across gaps
between cells in the brain. Gluta-
mate is believed to help with
learning and memory. But it’s also
a stimulator, and too much is like
a kindergartner on cotton candy.
So the body also has glutamate
“transporters” — or pumps —
that gather the chemical into
brain cells after it has done its job.
But after a head injury, the glu-
tamate becomes toxic when it pools
outside the injured brain cells and
then overexcites neighboring
healthy brain cells until they die.
Through research on rats, a so-
lution may have been found, Te-
ichberg said.

Diminishing glutamate
Rather than using a drug, re-
searchers activate a blood enzyme
that normally travels through the
brain to mop up excess glutamate.
Blood naturally has higher lev-
els of glutamate than brain fluids
do, and if blood glutamate levels
become low, it kicks the glutamate
pumps into high gear. So if scien-
tists could lower glutamate levels
in the blood, the pumps would
quickly work to gather glutamate
in the brain.
Teichberg and his associates
used an enzyme called glutamic-
oxaloacetic transaminas, or GOT,
also a naturally occurring sub-
stance in blood. GOT can bind glu-
tamate chemically to inactivate it.
In the experiment, activating GOT
lowered glutamate levels in the
blood of rats with traumatic head
injuries, which caused the pumps
to pick up the excess glutamate in
their brains and dispose of it in the
blood.

Military health experts call trau-
matic brain injuries the “signature
injury” of the current wars. Ad-
vances in body armor are allowing
many more troops to survive ex-
plosions that once would have kill-
ed them, but those explosions still

wreak havoc on their brains.
Because of the potential value
of the current research to the mil-
itary, Teichberg plans to present
the work to the Defense Ad-
vanced Research Projects Agency.
He said clinical trials are

planned for the near future.
Teichberg offered a caveat to the
research, however: This hasn’t
been tried on humans yet.
“There has been quite a large
number of successes at treating
rats for various conditions, includ-

ing brain injuries and cancer, that
met with total failures in human
clinical trials,” he cautioned.
Still, he said he’s hopeful this ap-
proach will succeed where previous
brain-injury research using drugs
to control glutamate have failed. Ë
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