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Effects of transplantation of fetal spinal cord and neurotrophic factors on

neurons of injured spinal cord in adult rats

ZHANG Qiang, LIAO Wei-hong, WANG Zhengguo, WU Ya-ming, CHEN Heng-sheng, 11 Yin-yu (Research Institute of Field
Surgery, Daping Hospital, Third Military Medical University, Chongqing 400042, China)

Abstract. Objective To study the effects of the transplantation of fetal spinal cord and neu-
trotrophic factors on the eversion of axonotomy-induced atrophy of the neuwns in the injured spinal cord
of adult rats. Methods Hemisection of the lumbar segment of the spinal cord was performed for all the
experimental rats. The effects of neurotrophic factors NGF, CNTF, NT-3 and BDNF were studied. The
rats were divided into 6 groups as follows: Group A with hemisection of the cord only; Group B with cord
hemisection and fetal cord grafting; Group C with cord hemisection, fetal cord grafiing and NGF; Group
D with cord hemisection, fetal cord grafting and CNTF; Group E with cord hemisection, fetal cord graft-
ing and NT-3; and Group F with cord hemisection, fetal cord grafting and BDNF. Combined behavioral
scores (CBS), somatosensoty evoked potentials (SEP) and motor evoked potentials (MEP) were mea-
sured. The slides with Nissl staining were used to measure the size of the neurons. The positive cells were
quantitatively analyzed with a computer image analysis system. Results The size of the neurons of the 6
groups was arranged in the order from large to small as > E> D> C>B> A (P<(0.05). The recovery
of the injured neurons was best in Group F as evidenced by morphological observation. The increase of
the size of neurons was correlated to their functional recovery. Condusion The combination of the
transplsntation of fetal spinal cord and neurotwphic factors can promote the structural and functional re-
covery of the injured neurons.
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Tab 1 Auerage size of the neurons of different groups( n= 6 x =+ s, A/tm®)
Time after operation(week)
Group
1 2 4 12
A 1%.34+8. 18 171.56+7. 90 185.53+8.25 182 78 +8. 68
B 298. 48+6. 59 312.74+7. 16 337.58+7.64 329.861+8. 85
C 306. 58+7. 34 329.67+7. 63 312. 54+8.45 332.961+8. 36
D 330. 87+7. 12 341.38+7. 67 335. 67+8.37 346.491+8. 26
E 341. 65+8. 4 370.85+7. 83° 369. 47+8.26 376 52+9. 49°
F 345. 65+8. 56 380.64 8. 47 379. 64+8.53° 381.744+10.20°

¥ P<0.01, 2\ P< 0,05 w group B
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1 4 . (Nissl #& X 200)
Dissolution of NissI s substance, degeneration and necrosis in parts of neurons of grey mattes 4 weeks after hemisection
+ grafting  (Nissl stainX 200)
2 + + BDNF 4 (Nissl # & X 200)

Neurons of grey matter with normal appearence, 4 weeks after hemisection+ graftingt- BDNF  (Nissl stainX 200)

3 4 , , (Nissl % & X 200)
Fig 3 Number of neurons markedly decreased, dissolution of NissI s substance and pyknosis of the neuclei 4 weeks after simple

hemisection (Nissl stainX 200)
4 +  +NGF 4 (Nissl % & X 200)

Fig 4 Neurons of grey matter with normal appearence, 4 weeks after hemisectiont graftingt NGF  (Niss| stainX 200)
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