NEW CULPRITS IN

CHRONIC

AIN
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Glia are nervous system caretakers whose nui'turing
can go too far. Taming them holds promise for alleviating
pain that current medications cannot ease

elen’s left foot slipped off the clutch on

impact, twisting her ankle against the

car’s floorboard. It felt like a minor
sprain at the time, she recalls, but the pain nev-
er subsided. Instead it intensified. Eventually,
the slightest touch, even the gentle brush of bed
linen, shot electric flames up her leg. “Twas in
so much pain I could not speak, yet inside I was
screaming,” wrote the young Englishwoman
in an online journal of the mysterious condi-
tion that would torment her for the next three
years.

The chronic pain suffered by people like Hel-
en is different from the warning slap of acute
pain. Acute pain is the body’s most alarming, in-
tense sensation, whose purpose is to stop us from
further injuring ourselves. This type of pain is
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also called pathological pain because an exter-
nal cause, such as tissue damage, produces the
signals that travel the nervous system to the
brain, where they are perceived as pain. But
imagine if the gut-wrenching agony of a real in-
jury never stopped, even after the wound healed,
or if everyday sensations became excruciating:
“I was unable to shower ... the water felt like
daggers,” Helen remembers. “The vibrations in
a car, someone walking across floorboards, peo-
ple talking, a gentle breeze ... would set off the
uncontrollable pain. Common painkillers ...
even morphine had no effect. It was like my
mind was playing tricks on me.”
Unfortunately, Helen was right. Her chronic
pain stemmed from a malfunction in the body’s
pain circuits, causing them to continually trig-
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After an injury, such as breaking a toe, sensory nerves €8 responsible for detecting
noxious stimuli carry the signals from the leg to the dorsal horn of the spinal cord. Inside
the spinal cord those peripheral sensory n_e_rve.ﬁbers_, relay their messages to dedicated
pain-transmitting neurons that carry the signals up the spinal cord to the base of the
brain €3. When the signals reach the cerebral cortex @), they are perceived as pain,
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ger a false alarm, one that is termed neuropathic
because it arises from the misbehavior of the
nerves themselves. When the false signals reach
the brain, the agony they inflict is as real as any
life-threatening pain, yet it never goes away and
doctors are often powerless to quiet it.

Recent research is finally elucidating why tra-
ditional pain drugs often fail to quell neuropathic
pain: the drugs target only neurons when the un-
derlying source of the pain can be the dysfunction
of nonneuronal cells called glia that reside in the
brain and spinal cord. New insights into how
these cells, whose job is to nurture the activity of
neurons, can themselves become unbalanced and
disrupt neuronal function are sparking new ideas
for treating chronic pain. The work is also provid-
ing a surprising perspective on an unforcunate
corollary of current pain treatment in some peo-
ple: narcotic addiction.

Pain Circuits and Breakers

Understanding what could cause pain to persist
after an injury has healed requires some knowl-
edge of what causes pain at all. Although the

sensation of hurt is ultimately perceived in the

brain, the nerve cells that produce it are not
located there; rather they line the spinal cord,
gathering sensory information from throughout
the body. Dorsal root ganglion (DRG) neurons,
which represent the first stage of a three-part
pain-sensing circuit, have their cell bodies
stuffed like clusters of grapes in the seam
between each vertebra of the backbone, resem-
bling rows of buttons on a double-breasted jack-
et running from tailbone to skull. Each DRG
neuron, like a person with two outstretched
arms, extends one slender feeler, known as an
axon or fiber, outward to survey a tiny distant
region of the body while reaching its other axon
into the spinal cord to touch a neuron that will
relay impulses through the second stage in pain
circuitry, a chain of spinal cord neurons. These
spinal pain-transmitting cells in the cord relay
messages from DRG neurons up to the final
stage, the brain stem and ultimately the cerebral
cortex. Pain signals originating from the lefrside
of the body cross inside the spinal cord to travel
to the right brain, and signals from the right side
are sent to the left brain.

Interrupting the flow of information at any
point along the three-stage pain circuit can blunt
acute pain. Local anesthetics, such as the Novo-
cain dentists use to painlessly extract a tooth,
numb axon tips around the injection site, pre-
venting the cells from firing electrical impulses.
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