
many other body components,

axons in the adult spinal cord

and brain cannot adequately

repair themselves. Communi-

cation becomes permanently

impaired and problems erupt.

For some 250,000 Americans

with spinal cord injuries this

typically means permanent

paralysis, the inability to move

or a loss of sensation.

For years, scientists have

searched to understand why

these axons refuse to regrow.

Now, increasing research

finds that a fatty sheath,

termed myelin, which wraps

around axons, is at least

partly to blame. The new data

is leading to:

TH E  AXON  I S  V I TA L  FOR

C E L LU LAR  COMMUN I CA -

T ION .  Y E T,  I N  TH E  ADULT

SP INA L  CORD  AND  BRA IN

THE S E  TH IN  PROC E S S E S

THAT  J U T  OUT  F ROM  NERVE

C E L L S  HAVE  T ROUB L E  R E -

G ENERAT ING  A F T ER  AN  IN -

JURY.  TH E  R E SU LT  I S  P ER -

MANENT  IMPA I RMENTS ,

SUCH  AS  A  LOSS  O F  MOVE -

MENT.  FOR  Y EARS ,  S C I EN -

T I S T S  HAVE  S EARCHED  TO

UNDERS TAND  WHY  AXONS

RE FUS E  TO  R EBU I LD .  NOW

INCREAS ING  R E S EARCH

F INDS  THAT  A  COVER ING

ON  TH E  AXON ,  T E RMED

MYE L IN ,  I S  AT  L EAS T

PART LY  TO  B LAME .  TH E

D I S COVERY  I S  H E L P ING  R E -

S EARCHERS  G E T  C LOS ER  TO

DEVE LOP ING  HUMAN

TREATMENTS  THAT  COULD

REPA I R  DAMAGE  AND  R E -

S TORE  FUNC T ION .  

MYE L IN  AND  SP INA L

CORD  R EPA I R

After an unexpected detour

on Saturday’s bike ride, the

gouged skin on your knee eas-

ily repairs itself. No such luck

for your damaged spinal cord.

In the cord, thin fibers,

called axons, extend from

nerve cells and normally act

as connecting cables, carrying

messages from one nerve cell

to another. Your ability to

function stems from this com-

munication circuit that trans-

fers signals back and forth be-

tween the brain and spinal

cord to the rest of the body.

Once injured, however, unlike

∫ Clearer insight into the

complex biology of axon 

regeneration.

∫ New ideas on how to

prompt axons to regenerate

after an injury.

In the past, myelin was

known solely for its positive

attributes, such as its ability

to speed up the transmission

of messages along the axon.

But then in the 1980s, re-

searchers found that myelin

in the brain and spinal cord

also gets in the way of axon

regeneration. First, scientists

prompted some axons to re-

grow in a culture dish by tin-

kering around with their en-

vironment. When they added

brain
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tt THESE IMAGES OF NERVE CELLS PROVIDE PROOF THAT THE MYELIN MOLECULE, NOGO, IS AT LEAST PARTLY RESPONSIBLE FOR

THE INABILITY OF DAMAGED AXON FIBERS TO REPAIR. NOTICE THAT A BURST OF AXONS CAPS THE CELL ON THE LEFT. SCIEN-

TISTS TREATED THE NERVE CELL ON THE RIGHT WITH SYNTHESIZED NOGO AND FOUND THAT IT GREATLY STUNTED THE CELL’S

GROWTH. THEIR WORK AND OTHER RESEARCH INDICATES THAT DEACTIVATING NOGO MAY BE ABLE TO HELP INJURED NERVE

CELLS IN THE SPINAL CORD REGROW THEIR AXONS, REINSTALL CELL-TO-CELL COMMUNICATION AND RESTORE FUNCTION.
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bodies that appear to deacti-

vate Nogo and modestly aid

axon regrowth and movement

in spinal cord-injured rodents.

Currently they are refining

this antibody approach and

will soon test it in monkeys. 

Scientists also are looking

for other ways to block Nogo’s

inhibiting effects. One group

found an area on the nerve

cell, known as a receptor,

which detects Nogo and helps

it carry out its inhibiting ac-

tions. Then recently they

identified some proteins that

they think may be able to in-

terrupt this mechanism and

allow axons to grow.

While scientists are a long

way off from helping those

with paralysis ride their bike

or even walk again, the study

of myelin is spurring many

new ideas on how to repair

the damaged spinal cord and

restore at least some function.

myelin to the picture, how-

ever, the growth stopped. 

Since that time, research

has confirmed myelin’s block-

ing role by showing that in-

terfering with its effects can

aid axon repair and restore

some function in rodents with

spinal cord injuries. For exam-

ple, a vaccine that initiated a

multi-pronged attack against

myelin prompted axons to 

regrow over the animals’ in-

juries. Furthermore, treated

animals regained some move-

ment in their hind legs, which

indicates that the myelin attack

reestablished the nerve cells’

severed communication lines.

This method, however, may

have a downside. Possibly it

could wipe out too much

myelin and trigger nasty side

effects. In fact, multiple sclero-

sis, a disease marked by move-

ment problems, is thought to

stem from an internal attack

against myelin. Researchers

are currently refining the vac-

cine and testing it on a group

of rodents prone to multiple

sclerosis to ensure that it does

not cause the disease. They

also have identified specific

molecules that can signal cells

called macrophages to ingest

and remove myelin from the

damaged spinal cord. By find-

ing ways to solely activate

these molecules, they may be

able to create a more con-

trolled myelin onslaught.

Other groups are investi-

gating ways to target specific

components of myelin, instead

of the entire sheath. In recent

years, work identified a clutch

of molecules in myelin that

contribute to its growth-in-

hibiting effects. One of these,

cutely named Nogo, is under

intense investigation (see im-

ages). Researchers have devel-

oped proteins known as anti-
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