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Transplanted Schwann Cells Promote the Neuronal Survival of Cerebral
Cortex and Red Nucleus After Rat Spinal Cord Transection

WU Li-zhi, ZENG Yuan-shan, DING Ying, GUO Jia-song, LI Hai-hiao
(Division of Neurosciences, Department of Histology and Embryology, Zhongshan Medical College,
SUN Yat-sen University, Guanghzhou, 510080, China )

Abstract: [Objective] To investigate the effects of transplanted Schwann cells on the neuronal
survival in senserimotor cortices of cerebrum and red nuclei of brain stem after rat spinal cord transec-
tion. [Methods] Three months after the collagen or gelform saturated with cultured Schwann cells was
transplanted into the completely transected site of rat spinal cord, the pyramidal neuronal densities of
senserimotor cortices and the neuronal densities of red nuclei were counted, and the volumes of red nucle-
iwere measured. Animalsreceived collgagen transplantation, gelatin iransplantation enly or no transplan-
tation were used as control groups. [Resulis] After spinal cord transection, the neuronal densities in
senserimotor cortices and red nuclei of rats decreased significantly compared with normal rats. The neu-
ronal densities of senserimotor cortices and red nuclei in the two groups of transplanted Schwann cells
(collagen + SCs group and gelatin + SCs group) after spinal cord transection were significantly higher
than any one of the three groups not transplanted Schwann cells (collagen group, gelform group and
control group). There were no significant differences in the neuronal densities between the two groups
of transplanted Schwann cells or among the three groups of not transplanted Schwann cells.

[ Conclusion] Spinal cord transection can lead to neuronal death in senserimotor cortices of cerebrum

Y5 B 38 : 2003-06-12

BEWME: BR OB ELHHHMA (61999054009); X BERBEXETHWE (30270700); T HEAM S EBWA LS HHII
(2003C33808)

EEEA: Rk (1970-), B, W= A, BLE, WE; SELL, #8, SESH, BERRA, BRMAEE . Email: yeng@ g-

sums. edu. ¢n



513 By, % . MTAREHEEKREMSBREGE KRB REENR T ML 2 TFE 11

and red nuclei of brain stem. Schwann cell transplantation may promote the neuronal survival in senseri-

motor cortices and red nuclei after spinal cord injury.

Key words: complete spinal cord transection; Schwann cell transplantation; red nucleus; senseri-

motor cortex; neuronal survival; rat
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Fig.1  The differences of neuronal densities in inter-
nal pyramidal layer (layer V) of the senserimotor cortices
between different groups. (IV: layer IV, V: layer V, VI:
layer VI). Stained with neutral red ( x 100)

A: rats without spinal cord transection; B: spinal cord transection
without Schwann cell transplantation; C: spinal cord transection and

Schwann cell transplantation
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Fig.2  The differences of neuronal densities in red

nuclei of the brain stem between different groups. Stained
with neutral red ( x 100)

A: rats without spinal cord transection; B: spinal cord transection
without Schwann cell transplantation; C: spinal cord transection and

Schwann cell transplantation
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Table | The pyramidal neuronal densities of internal pyramidal

layer of the senserimotor cortices in different groups

Groups n Neuronal densities ( neurons/mm?)
Normal 5 875 +£52
Control 5 442 +82
Collagen 5 448 +108 V
Gelfoam 5 435 +104 Y
SCs + Collagen 5 660 =151 %
SCs + Gelform 5 642 £ 137 2

SPSS 11.0, one way ANOVA, between groups(combined) F =
15. 064, P =0. 000.

Compared with normal group, 1) P <0.01 (control group vs nor-
mal group P =0.000, collagen vs normal P =0.000, collagen group vs
normal gronp P =0.000); Compared with coutrol group, 2) P <0.05
(SCs + collagen group s control group P =0.037, SCs + gelform group
vs control group P =0.043); Compared with collagen group, 2) P <
0.05 ( SCs +collagen group wus collagen group P =0.039, SCs+
gelform group s collagen group P =0.046); Compared with gelform
group, 2) P < 0.05 (SCs +collagen group vs gelform group P =
0. 031, SCs + gelform group us gelform group P =0.038)
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Table 2 The volumes and neuronal densities of red nuclei of
brain stem in different groups
Groups . Volumes of red Neuronal densities
nuclei V/{mm’)  n/neurons/ (mm?*)

Normal 5 0.43 +0.08 279 +12
Control 5 0.43+0.08 165219
Collagen 5 0.47£0.08 167 £19
Gelfoam 5 0.43 £0.06 170227
SCs + Collagen 5 0.41+0.05 230 £36 27
SCs + Gelatin 5 0.40£0.12 236 £29 ¥

SPSS 11.0, one way ANOVA, Volumes of red nuclei, between
group{combined) F =0.581, P =0.714.

Neuronal densities, belween group (combined) F=12.851, P=
0. 000.

Compared with normal group, 1) P < 0. 01(control group vs normal
group P =0.000, collagen group vs normal group P =0.000, gelform
group vs control group P =0.000), 2) P <0.05 (SCs + collagen group
vs normal group P =0.047, SCs + gelform group vs normal group P =
0.049); Compared with control group, 2) P < 0.01(SCs + collagen
group vs control group P =0.002, SCs + gelform group vs control group
P =0.000); Compared with collagen group, 2) P <0.01(SCs + colla-
gen group vs collagen group P =0.003, SCs + gelform group us control
group P =0.000); Compared with gelfoam group, 3) P < 0.01(SCs +
collagen group s gelform group P =0.004, 4) P <0.05(SCs + gelform
group vs gelform group P =0.02)
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