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[Abstract] Objectives: To investigate the natural change of peripheral nerves and skeletal muscles of hind
limb after complete spinal cord injury(SCI) in rat models, and to provide scientific basis for the treatment and
rehabilitation of spinal cord injury. Methods: Fifty healthy adult SD rats were randomly divided into control
group(group A), laminectomy group(group B) and spinal cord injury group(group C). Complete SCI models were
made by totally transecting the cord through laminectomy at T10 level in group C. For all groups, the sciatic

nerve and gastrocnemius medialis were sampled for observation. Group A was sampled and observed one time,
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while for group B, pre—operation, 1 week and 2 weeks after operation were selected, and for group C, pre—
operation, 1 week, 2 weeks, 4 weeks, 12 weeks and 24 weeks after SCI were selected. The study indexes in-
cluded the nerve and muscle morphology, BBB score and motor unit number estimation(MUNE). Results: (1)
After operation in group C, the BBB score at each observing time point was significantly lower than that of
the group A and B(P<0.05), and partially increased at 4 weeks compared with other time points(P<0.05). (2)
The MUNE values showed no difference between group C and group A at pre—operation (P>0.05), between
(P>0.05).

pre— and post—operation in group C(P<0.05), among all observing time points of post—operation(P<0.05) except

group C and group B at pre—operation The MUNE values showed significant differences between
for 4 weeks and 24 weeks. (3) In group C, 1 week and 2 weeks after operation showed no abnormal myelin
axon morphology; at 4 weeks, part of myelin broke down, lamellar separated; at 12 weeks, myelin breakdown
significantly increased, and lamellar of broken myelin was clear at the high magnification; at 24 weeks,
myelin was in disintegration and fusion, regenerated myelin sheath was thin and unmyelinated nerve fibers in-
creased, and lamellar of fragmented myelin was vague in the high magnification. (4)In group C, at 1 week
and 2 weeks after operation, the muscle cell area appeared slightly smaller, yet no obvious difference with
at 12

weeks, the hyperplasia of connective tissue was identified; at 24 weeks, muscle cell fusion and nuclear gath-

that of group A; at 4 weeks, the muscle cell area decreased, muscle cell boundary showed fuzzy;
ering appeared, while the connective tissue hyperplasia was obvious. (5)In group C, at 1 week, 2 weeks and

4 weeks after operation, the synaptic folds, pre— and post—-synaptic membrane could be seen clearly with
granular materials; at 12 weeks, relatively intact and destructive motor endplates coexisted. In the high magni-
fication, synaptic folds, pre— and post—synaptic membrane was distinct,

and messy synaptic folds, synaptic

structure and uncontinuous 7 line were also seen; at 24 weeks, the endplate structure could not be found.
Conclusions: In transected SCI rats, morphological degeneration in peripheral nerves and skeletal muscles of
hind limbs are gradually severe, which cause the collapse of the structure and complete loss of electrophysio-
logical function at 24 weeks.

[Key words] Spinal cord injury; Natural change; Motor endplate; Transmission electron microscope; Motor
unit number estimation; Rat
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Table 1 BBB score of right hind limb and MUNE
value of right medical gastronemius in SCI, Sham and

control groups
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Figure 1 The images of transmission electron microscope of rats’ sciatic nerve in three groups a Group A showed

myelin sheaths were normal ( x10000, 0.5um) b Group C showed part of myelin broke down,

lamellar separated at 4

weeks( x10000, 0.5um) ¢ Group C showed myelin breakdown significantly increased at 12 weeks( %2500, 2pum) d Group

C showed lamellar of breaked myelin was clear at 12 weeks ( x10000,

e Group C showed myelin was in

0.5um)

disintegration and fusion, regenerated myelin sheath was thin and unmyelinated nerve fibers increased at 24 weeks ( x

2500, 2pm) f  Group C showed lamellar of disintegrated myelin was vague at 24 weeks( x10000, 0.5pum)



of A HA A 2% R 2015 AR5 25 B85 3 M1 Chinese Journal of Spine and Spinal Cord ,2015,V0l.25,No.3 269

2

2 AR EUHER LA 6 B8 W42 25 5 (- x200,200mm) a A LU At LSR8 e L 1A 300 558 345 W, JUL 400 B A o T LAEE T
J5 b B AT 2 A LA MU R L B R M ¢ C ARG 2 A, LA I A A a4 C AR S 4 A L
0 A AT ARAS SCI 2 AW 4/ R iR LA ML B IR e C ARG 12 JE I, 22 5000 AR A0 300 A8 | UL 200 6 A% A x 2R 46 | 45 4 4
SUREWI £ C ARG 24 W, UAR MRS | 0 M A% 5 4, 4 4 L U0 A T

Figure 2 The images of light microscope of rats’ medial gastrocnemius in three groups ( %200, scale bar: 200pwm) a
Group A showed the borders of perimysium and endomysium were distinct, myocyte nucleus located in the edge of
muscle fibers b Group B showed boundary of perimysium and endomysium were clear at 2 weeks ¢ Group C showed the
muscle cell area decreased sligntly at 2 weeks d Group C showed the muscle cell area decreased further, muscle cell
boundary was fuzzy at 4 weeks e Group C showed the border of most myocytes was obscure with obvious hyperplasia of
while the

connective tissue at 12 weeks f Group C showed muscle cell fusion and nuclear gathering appeared,

connective tissue hyperplasia was more obvious at 24 weeks
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Figure 3 The images of transmission electron microscope of rats’ motor endplate in spinal cord injury group a The
synaptic folds could be seen distinctly with tiny granular materials at 4 weeks (cross section, x10000, 0.5um) b The

synaptic folds, pre— and post-synaptic membrane could be seen clearly with granular materials at 4 weeks(cross section,

x40000, 0.2pm) ¢ Relatively intact(white arrow) and destructive (black arrow) motor endplates coexisted at 12 weeks

x2000,  2jm)

(vertical section,

granular materials,

quasi—circular synaptic vesicles could be seen in synaptic space,

d Pre— and post—synaptic membrane and synaptic space was distinct with the tiny

muscle plates were clear at 12

weeks(vertical section, x40000, 0.2ium) e The synaptic structure was messy, bright and dark sripes were visible, Z lines

were uncontinuous at 12 weeks(vertical section, x5000, l1wm) f The synaptic folds, pre— and post-synaptic membrane

were undistinguishable, muscle plates were indistinct at 12 weeks (vertical section, x40000, 0.2pm)
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