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Neurofunctional change and its mechanism after decompression for chronic cervical myelopathy/ WANG
Jun, RONG Wei, LIU Zhongjun, et al/Chinese Journal of Spine and Spinal Cord, 2012, 22(8): 729-736
[Abstract] Objectives: To observe the neurofunctional recovery after decompression for chronic cervical
myelopathy, and to investigate its mechanism. Methods: The rats were randomly divided into three groups:
sham group (group A, n=10); compressive group(group B, n=10); decompressive group(group C, n=10). The ex-
panding compression sheet made of a water—absorbing material was inserted underneath the C6-C7 laminae in
rats of the compressive and decompressive groups. Laminectomy was performed after 4 weeks of compression.
Moter evoked potential (MEP) was performed after 4 weeks and 12 weeks, and MRI was performed after 12
weeks. Then the rats were sacrificed, and gross specimens were processed for histological study. Luxol Fast

Blue staining(LFB) was used to assess the myelin change. Immunofluorescence was performed to observe the
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number of neurons and the expression of brain—derived neurotrophic factor (BDNF) and vascular endothelial
growth factor(VEGF). Results: For MEP at 4 weeks after injury, the latency and amplitude in group B and C
showed significant difference compared with group A (P<0.05). There was no significant difference between
group B and group C(P>0.05). At 12 weeks after injury, axial and sagittal MRI showed significant spinal cord
compression and severe spinal canal stenosis in group B, while which were not noted in group A and B. For
the latency and amplitude of MEP, there were significant differences among the three groups. For the latency,
group A>group C>group B. Gross specimens showed normal

group A<group C<group B; for the amplitude,

morphology in group A and obvious identation in group B, while the identation improved significantly in
group C after 8 weeks of decompression. Immunofluorescence for neurons showed that a great number of

healthy neurons was found in group A, with the number of neurons of 68.4+2.5. The majority of neurons
disappeared and shrinked markedly in compressed level in group B, with the number of neurons of 35.2+3.1.
The neurons shrinked slightly and the number of neurons increased in compressed level in group C compared
with group B, with the number of neurons of 58.4+1.7. It showed significant differences among three groups
(P<0.05).

recovery of demyelination in group C.

axonal demyelination in group B and significant
For the immunofluorescence, a small amount of BDNF and VEGF

with the number of BDNF and VEGF of 18419 and 19.2 14

LFB staining revealed dense axon in group A,

expression was found in group A,
The expression of BDNF in group B was significantly up-regulated compared with group A,
mainly located in the white matter of the compressed site, with the number of BDNF and VEGF of 37.2+3.5
and 17.4%2.1 respectively. The number of BDNF(68.4+2.7) and VEGF(51.7£3.1) in the white matter region

increased significantly in group C after 8 weeks of decompression compared with group A and B. The number

respectively.

of BDNF and VEGF in group C was statistically upregulated than group A and B(P<0.05). Conclusions: The
neurofunction improves after decompression, which may be contributed to inhibit neuronal damage and axonal
demyelination as well as to increase the expression of BDNF and VEGF in the cervical spinal cord
compression model.

[Key words] Chronic spinal cord compression; Decompression; Moter evoked potential; Histology; Neurotroph-
ic factors; Rat
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Figure 1 The result of MRI 12 weeks later after

spinal cord compression a The normal morphology in
group A b Obvious compresion of the spinal cord
and spinal canal stenosis in group B ¢ No obvious

spinal canal stenosis in group C
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F1 ZHXRIEEF 4B 12 ARZ3IELZ B (MEPs) 4R (xs)
Table 1 The result of moter evoked potential (MEPs) at 4 and 12 weeks after injury

RS 4 J
4 weeks after injury

AR 12 Ji
12 weeks after injury

BRI (ms) PlE (mV) AR (ms) UlE (mV)
latency amplitude latency amplitude
e Fi Pyl Fi 2 A e Al
Left Right Left Right Left Right Left Right
4
G A% 7.2+0.3 7.4+0.5 136.6+5.3 129.5+6.5 7.3+£0.3 7.8+0.42 131.2+4.7 128.0+10.3
roup A
4 . o ~ @ qa ™ - .
G Bl 31.4+2.3% 29.5+1.9% 67.3£5.6" 70.2+£5.4Y 20.3+1.177 17.5£2.1% 85.7+6.47 84.7+5.47
roup B
Gr(j)Ixﬂp C 30.5+1.1%2 31.2+1.17% 63.5+4.22  69.5+5.172 10.7£1.0%%  9.3x0.51% 118.4£3.27%  120.8+4.91%

H: D5 A 4114 P<0.05; 5 B 41 H 48 Q@P>0.05,3)P<0.05

Note: (DCompared with group A, P<0.05; Compared with group B, @P>0.05, @P<0.05

bl

B2 =HuEhiE 12 50 MEPs 45 IEHEE a A KR
MEP b B 41K il MEP, 3 @4 A 24100 % e A, i AR 4 A
AW RIER ¢ CHIRR MEP, 5 B 4 M A7 b W1 % 7H iR |
TE IR 01 )t 4

Figure 2 The representative waveforms of MEPs in the
three groups at 12 weeks after spinal cord compression a
The MEP in group A b The lower amplitude and longer
latency of MEP after spinal cord compression in group B
¢ The amplitude in group C becomes higher than that in
group B and the latency in group C becomes shorter
than that in group B

0.05) ;7€ 12 JEl B Ui R B B R+ A 20 H )k
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Figure 3 Gross specimens of spinal cord in the three
groups at 12 weeks post spinal cord compression a the
normal morphology in group A b obvious compression in
the spinal cord in group B ¢ no obvious compression in

the spinal cord in group C
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Figure 4 The change of neurons and myelin at 12 weeks after spinal cord compression al.bl A large number of
shaped neurons in the normal spinal cord in group A a2.b2 The number of neurons at the compressed site in group B
decreased significantly. Vacuolization and shrunken neurons could be found in group B a3.b3 The number of neurons
in group C was more than group B with little shrinking of neuron(Immunofluorescence al—cl x200;a2-c2 x400) Figure
5 a Normal axon with no vacuolization in group A b Lighter myelin staining and demyelination and vacuolization

could be seen in group B ¢ Demyelination of spinal cord was relieved after decompression in group C(LFB x200)
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B6 =4 ARREME 12 FE444 VEGF Fl BDNF %256 L (45 ) al~ad A éﬁkﬁﬁ“ HY g i VEGF (al |
a2) Fll BDNF (a3 .ad)# ik ﬁFvJE{t’IE%,ﬂEﬂfHﬁFJlﬁi’J 51504 bl.b2 B 4K R e B e 21 VEGF Ju_/kﬂﬂx
AHETEFETE b3.bd B 4K R Z R B BE2H 4L BDNF £ A K48 A 47 cl~cd C 2H K U 15 B B 41 ¢

* BDNF (c1.c2) il VECF(G&CM?@J’SK%K‘ A B AU W TH R, 32 % DL A2 AL 0 BT X4 A O T (al—cl \a3-¢3 x
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Figure 6 The expression of immunofluorescence for VEGF and BDNF at 12 weeks after spinal cord compression al-a4
Only a small amount of BDNF(al .a2) and VEGF (a3 .a4) expression was found in the narmal spinal cord, mainly sited
in the white matter in group A bl, b2 VEGF expression in group B were not up-regulated compared with that in group
A b3, b4 BDNF expression in group B were up-regulated compared with that in group A c¢l-c4 BDNF and VEGF
expression in group C after decompression were significantly up-regulated compared with that in group A and B (al-cl,

a3—c3 x100; a2-c2, ad—c4 x200)

JRBESR , 2R M2 2k ZE LA 2 AT BOAR B, SRR E T R S A A
T R0 DR M B R SO R S AR, EOCHE AT AR M T AR R A O 4
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Table 2 The number of positive cells under
immuno—fluorescence at 12 weeks after injury

VEGFFRTEA ML BDNF B 4 41 g

. 2590
Positive cells  Positive cells T\?J‘E
of VEGF of BDNF euron
A4l 19.2+1.4 18.4x1.9 68.422.5
Group A
B4 17.4+2.1 37.243.57 35.2+3.17
Group A
C 4 SL7+3.192  684x2.77%  584x1.702
Group A

D5 A 4 P<0.05;@15 B 414 P<0.05
Note: (DCompared with group A, P<0.05; 2 Compared with
group B, P<0.05
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