2005 11 12 Chin J Rehabil Theory Practice , Dece mber 2005, Vol 11, No.12 * 991 -
. .
[ 1 ; ; ;
:R683 .2 A :1006-9771(2005)12-0991-03
[ ] , , , [J1. ,2005 ,11(12) :991 —
993 .
s (spinal cord injury ,SCI) ,BBB . BBB
. Bassam
, , BBB
1 (central pattern generator,CPG) ey,
1954 , Tarlov SCI N N
’ (] Ta- , . ,
tor , Tarlov s s / e (
, )
Tarlov , 0 N ;1 SCI N s /
, 2, , Tarlov t. Tarlov
B30, 4, P : ter, , SCI
Tarlov , Faden 0~5 1, Michael ,
Gale 0~5 , SCI ,
Tarlov > >
1977 ,Rivlin  Tator SCI tel
(51 2
N 5°, 5s 2.1 (electron microscope)
80° ,SCI SCI
Michael R s SCI s
R Tarlov e, , ; >
1985 , Gale . . Hermelinda
s ( combined behavioral s SCI s
score ,CBS)!) | , (21
) Tarlov (confocal laser scanning microscope ,CLS M) 20 80
v, ,Suresh CBS , . CLSM
(8] , . Jorge CLSM
1995 ,Basso N Eph B3
—BBB( Basso ,Beattie and Bresnahan) s 5 Eph B3 SCI (e
e, 2.2 SCI
) (0~21 ),
,SCI R SCI >
SCI
:1.100068 s ;2.100068 s ) ( neurofilament , NF) :
(1975-) , , s 200 KD NF

, SCI



12 Chin J Rehabil Theory Practice , Dece mber 2005 ,Vol 11, No.l12

* 0092 - 2005 11
1@ ,
SCI el @ ( myelin bas-

ic protein, MBP) :

( Schwann cell ,SCs)

R SCs ,
MBP vl @
(o171 By- ( 5-hydroxytryptamine , 5-
HT) : SSHT ,
B © i
[16,18] . @
[17]
SCI
s SCI s SCI
SCI

(acetycholine esterase , Ache)

ACP) .

Ache
ACH —
ferase ,ChAT)
t7 . ACP

(acid phosphatase ,
(acetycholine , ACH)

ACH B
ACH 0o,
(cholineacetyltrans-
ACH ,

[191]

(in situ hybridization histoche mis-

try ,ISH H) mRNA
> mRNA s
Huber
Nogo A
e ( )
, ISHH
s ISHH s
2.3
s SCI
(horseradish peroxidase , HRP) s
HRP ,
1, , sy
(PHA) L
, (223 ( WGA)
s HRP WG A
HRPST | 10 ( biocytin)
36 h. Seitz R
> | - ,
( biotinylated dextran amine ,BDA) ,
ABC( - - )

(6 ~11 d)t*!,

BDA ,BDA

Novikov

[25]

,BDA 1/3

(somatosensory evoked potentials ,SEP)

(somatosensory
cortical evoked potentials ,SCEP) s S
; (somatosensory spinal evoked
potentials ,SSEP) s N
. Arunkumar S

66 .67 %,

5 >

SCI  ,SSEP
100 %), SEP
( moter evoked potentials , MEP) ,
s MEP ,

MEP SEP

> >

MEP

> >

MEP*’! . MEP
. Arunkumar
MEP

Richard

80 %, 100 %),

, SCI MEP

5

(21 MEP SCI
(eletromyogram ,E MG) >
. EMG
SCI . Merkler
, EMG ,
o, EMG

IN1 SCI

, EMG*,
,EMG  MEP

,SCI

(spinal cord blood flow ,SCBF)
SCI s

. SCBF e,

SCBF s (hydrogen clearance , HC)

H,

s ; (laser

Doppler flow metry ,LDF) s

SCBF

; ( microspheres ,
MS)

MS SCBF s >



Chin J Rehabil Theory Practice , Dece mber 2005, Vol 11, No.12 * 903

tion of Eph after spinal cord injury[ J].Exp Neurol ,1999 ,156:218 —

[14]Bas B, Paul A, Gerard J, et al. Intercostal nerve implants trans-
duced with an adenoviral vector encoding neurotrophimr3 promote re-

growth of injuryed rat corticospinal tract fibers and improve hindlimb

[15]Toshiki M, Sakae T. Partial functional of paraplegic rat by adeno-
virus- mediated gene delivery of constitutively active mek-1[ J].Exp

[16]Mark H, Katie G. Nerve growth factor delivery by gene transfer
induces differential outgrowth of sensory, motor, and noradrenergic
neurites after adult spinal cord injury[ J].Exp Neurol ,1996 ,137:

[ 17 ]Grill RJ, Blesch A, Tuszynski M. Robust growth of chronically in-
jured spinal cord axons induced by grafts of genetically modified
NGF-secreting cells[ J].Exp Neurol ,1997 ,148 :442 —452 .

[18 ]Leanza G, Cataudella T, Dimauro R, et al. Release properties and
functional integration of noradrenergic rich tissue grafted to the den-
ervated spinal cord of the adult rat[ J].J Neurosci,1999,11(5):

[J1. ,1999 ,8:173 —176 .

[20]Huber AB, Weinmann O, Brosamle C, et al. Patterns of Nogo
mRNA and protein expression in the developing and adult rat and af-
ter CNS lesions[ J].J Neurosci,2002 ,22(9) :3553 —3567 .

[21 ]Bamber NI, Li H, Lu X, et al. Neurotrophins BDNF and NT-3

2005 11 12
WY .
scl , scl 222.
s s SCI
. SCI ,
. Chesler , K* function[ J].Exp Neurol ,2000,164(1) :25 —37.
, 32 , Neurol ,2000,166:115 —126.
(noradrenalin, NE) 5SHT SCI , 5
HT SCI s . ; NE
(331 157 —173.
s NE SCI .
,SCI >
, SCI s
N N 1789 —1799 .
[19] s )
. SCI s ( MRI . )
. , SCI

[ ]

[1]Tarlov IM, Kinger H. Spinal cord compression studies[ J]. Ann
Arch Neurol Psychiatry ,1954 71 :275 —290 .

[2]Tator CH. Acute spinal cord injury in primates produced by an in-
flatable extrdural cufff J].Can J Surg,1973 ,43 :647 .

[ 3]Faden AI, Jacobs TP, Smith MT, et al. Comparison of thyrotropin-
releasing hormone ( TRH) , naloxone, and dexamethasone treat
ments in experimental spinal cord injury[ J]. Neurology ,1983,33:
673 —682 .

[ 4]Gale K, Kerasidis H, Wrathall JR. Spinal cord contusion in the rat:
behavioral analysis of functional neurologic impairment[ J]. Exp
Neurol ,1985 ,88(1) :123 —134.

[ 5 ]Rivilin AS, Tator CH. Objective clinical assess ment of motor func-
tion after experimental spinal cord injury in the rat[ J].J Neurosury,
1977 ,47 :577 —581 .

[ 6 ]1Fehlings MG, Tator CH. The relationships among the severity of
spinal cord injury, residual neurological function, axon counts,a nd
counts of retrogradely labeled neurons after experimental spinal cord
injury[ J].Exp Neurol ,1995,132:220 —228 .

[ 7 1Kerasidis H, Wrathall JR, Gale K. Behavioral assess ment of func-
tional deficit in rats with contusive spinal cord injury[ J].J Neurosci
Methods ,1987 ,20(2) :167 —179 .

[ 8 JSuresh BR, Muthusamy R, Namasivayam A. Behavioral assess ment
of functional recovery after spinal cord he misection in the bonnet
monkey ( Macaca radiata) [ J].J Neurol Sci,2000,178(2) :136 —
152.

[9]Basso DM, Beattie MS, Bresnahan JC. Graded histological and loco-
motor outcomes after spinal cord contusion using NYU weight drop
device verse transection[ J].Exp Neurol ,1996 ,139 :244 —256 .

[10]Bassam H, Zhang YP, Darlene A, et al. Lasting paraplegia caused
by loss of lumbar spinal cord interneurons in rats : no direct correla-
tion with motor neuron loss[ J].J Neurosurg ,2000,93 :266 —275 .

[ 11 JKhalaf AL, Saleh AL. Effect of aluminum on neurological recovery
in rats following spinal cord injury[ J].J Neurosurg,2000,93:276 —
282.

[12]Hermelinda S, Gabriel G, Alfredo F, et al . Spontaneous long-term
re myelination after traumatic spinal cord injury in rats[ J].Brain Re-
search ,1998 ,782:126 —135 .

[13 ]Jorge D, Linda A, Alexander E, et al . Brief com municatiomrinduc-

promote axonal re-entry into the distal host spinal cord through
Schwann cell-seeded minichannels[ J].Eur J Neurosci,2001 ,13(2) :
257 —268 .

[22]Veenman CL, Wild JM, Reiner A. Organization of the avian “ Cor-
ticostriatal” projection system: A retrograde and anterograde path-
way tracing study in pigeons[ J].J Comp Neurol,1995,354:87 —
126.

[23]Seitz A, Aglow E, Heber Katz E. Recovery from spinal cord inju-
ry:a new transection model in the C57Bl/6 mouse[ J].J Neurosci
Res ,2002 ,67(3) :337 —345 .

[24]Reiner A, Veenman CL, Medina L, et al. Pathway tracing using
biotinylated dextran amines[ J].J Neurosci Methods ,2000,103(1) :
23 —37.

[ 25 ]Novikov LN. Labeling of central projections of primary afferents in
adult rats: a comparison between biotinylated dextran amine , neuro-
biotin and Phaseolus vulgaris-leucoagglutinin[ J].J Neurosci Meth-
ods ,2001 ,112(2) :145 —154.

[ 26 ]Arunkumar MJ, Srinivasa Babu K, Chandy MJ. Motor and soma-
tosensory evoked potentials in a primate model of experimental spi-
nal cord injury[ J].Neurol India ,2001 ,49(3) :219 —224 .

[27]McKay WB, Stokic DS, Dimitrijevic MR. Assessment of cortico-
spinal function in spinal cord injury using transcranial motor cortex
stimulation[ J].J Neurotrauma ,1997 ,14(8) :539 —548 .

[ 28 JRichard A, Macdonell L, Geoffrey A. Magnetic cortical stimula-
tion in acute spinal cord injury[ J]. Neurology ,1995,45:303 —306 .

[29]Merkler D, Metz GA, Raineteau O, et al. Locomotor recovery in
spinal cord-injured rats treated with an antibody neutralizing the my-
elirassociated neurite growth inhibitor Nogo- A[ J].J Neurosci,
2001 ,21(10) :3665 —3673 .

[30]Atsushi C, Shingo H, Shigeo H, et al. Relationship between the
states of spinal impact injuries and magnetically evoked EMGs in
rats[ J]. Neurological Research,2000,22:727 —732.

[31 ]Mia von E, Ake S, Erik S. Clip compression in the spinal cord: A
correlative study of neurological and morphological alterations[ J].
Exp Neurol ,1997 ,145:502 —510.

[32]Chesler M, Young W, Hassan AT, et al. Elevation and clearance
of extracellular K following graded contusion of the rat spinal cord
[J].Exp Neurol ,1994 ,125:193.

[33] , : [M]. 2

,2002.250 —257 .
( :2005-07-08)





