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Regeneration of injured brains and spinal 
cords is the Holy Grail for many neurobiolo- 
gists. A decade ago, such deep pessimism sur- 
rounded the prospects for spinal cord re- 
generation that few researchers would have 
attempted the audacious experiments re- 
ported by Cheng and Olson in this issue of 
Science (1). Now we see the first evidence 
that true functional regeneration can occur 
in the adult spinal cord. 

individual spinal axon tracts (white matter) 
to areas of neuronal cell bodies (gray matter), 
applying FGF-impregnated fibrin glue to sta- 
bilize the bridges. Compared with untreated 
animals, rats with white matter-to-gray mat- 
ter bridging with peripheral nerves and ap- 
plication of FGF-fibrin showed regeneration 
of axons and better behavioral recovery. This 
study is a major milestone. Although other 
investigators have shown axonal regenera- 

two rats with white matter-tewhite matter 
bridging. It is also unclear whether FGF is the 
best growth factor to apply. 

Remarkably few spinal axons are required 
for the animal to recover some motor func- 
tion. The amount of white matter remaining 
after injury correlates with the score on a test 
of walking ability [a 21-point locomotor or 
Basso, Bresnahan, and Beattie (BBB) scale 
(1 1-1 3), an extended version of the five- 
point open-field test scale (14) used by Cheng 
and Olson]. A BBB score of 8 is similar to 2 
on the o~en-field test scale. As illustrated in 
the figure, the amount of remaining white 
matter at the injury site linearly predicts lo- 
comotion ability in rats injured by contusion 
of the thoracic (T8) spinal cord. The regres- 
sion line had a y intercept of 8, consistent 
with earlier work indicating that only 10% of - 
the original spinal axons are needed for loco- 
motor recovery in cats ( 15,16) and rats ( 1 7). 
Rats with completely transected spinal cords 
recovered to have BBB scores of 2, similar to 
the near-zero open-field test scores reported 
by Cheng and Olson in their untreated rats 
with transected cords. 

The study by Cheng and Olson suggests 
that the grail has been sighted but is not yet 

. . - --. - in hand. Their findings nevertheless provide 
a strong basis for hope in the field. Combined 
with earlier studies showing that very few 
axons need to be preserved, restored, or re- 
generated to support functional recovery, 
the possibility of effective regenerative ther- 
apies for human spinal cord injury is no 

30 40 50 
longer a speculation but a realistic goal. 
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