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The therapeutic effect of epigallocatechin gallate on the neurological recovery after spinal cord injury
in rat/HAN Xiaoguang, TIAN Wei, LIU Bo, et al/Chinese Journal of Spine and Spinal Cord, 2013, 23
(11): 998-1005

[Abstract] Objectives: To investigate the therapeutic effects and underlying mechanism of epigallocatechin
gallate(EGCG) administered by subarachnoid injection in spinal cord injury(SCI) in rats. Methods: 40 adult
Sprague—Dawley rats were randomly divided into four groups with 10 in each group as follows: sham group
(group A), laminectomy only; control group(group B), after SCI, subarachnoid injection of same volume of con-
trol solution; 10mg/kg EGCG-treated group(group C), after SCI, 10mg/kg EGCG was given by subarachnoid
injection; 20mg/kg EGCG-treated group(group D), after SCI, 20mg/kg EGCG was given by subarachnoid injec-
tion. SCI was induced by using the modified weight-drop method (10gx4cm) at T10 level. EGCG (10 or
20mg/kg) was administered by subarachnoid injection at lumbar level 4 immediately after SCI. At 1d, 3d, 1w,

2w, 3w and 4w of post—operation, the locomotor functional recovery was assessed by using open—field locomo-
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tor tests and inclined—plane tests. At 4 weeks of post—operation, the segments of spinal cord encompassing the
injury site were removed for histopathological analysis. Immunohistochemical and Western blot analyses were
performed to observe the expressions of: the brain—derived neurotrophic factor(BDNF), glial cell line-derived
neurotrophic factor(GDNF), B cell CLL/lymphoma-2(Bcl-2) and Bel-2-associated X protein(Bax). Results: In
group A, the BBB score and inclined plate test angle did not change much after operation. While at 1d, 3d,
1w, 2w, 3w and 4w after operation, the BBB scores and inclined pate test angles of group B, C and D were
significantly lower than those in group A (P<0.05). At 1d and 3d after operation, the BBB scores and in-
clined—plated angles of group B, C and D did not show significantly difference(P<0.05). At 1w, 2w, 3w and
4w after operation, the BBB scores and inclined plated test angles in group C and D were significantly higher
than those in group B(P<0.05). There were no differences between group C and D in the BBB scores and in-
clined plated test angles(P>0.05). At 4w of post—operation, the LFB staining in group B, C and D shows less
myelin distribution compared with group A(P<0.05). Group C and D have more myelin distribution compared
with group B (P<0.05). Further, in the center of the injured cord, there was more myelin in group D than
group C(P<0.05). Immunohistochemistry result showed that the positive expressions of BDNF, GDNF, Bel-2
and Bax in group A were weaker than those in group B, C and D. The positive expression of BDNF, GDNF
and Bel-2 in group C and D were higher than those in the group B, while, the expression of Bax was
weaker. Western blot results showed that expressions of BDNF, GDNF, Bcl-2 and Bax in group B, C and D
were much higher than those in the group A (P<0.05). The expressions of BDNF and GDNF in group C and
D were higher than group B (P<0.05). There was no difference between group C and D. The expression of
Bel-2 in group C and group D was higher than group B(P<0.05). The expressions of Bax in group C and D
was lower than that in group B(P<0.05). Moreover, the expression of Bax in group D was lower than that in
group C(P<0.05). Conclusions: EGCG administered by subarachnoid injection can significantly improve loco-
motor recovery, and this neuroprotective effect may be related to the up-regulation of BDNF and GDNF, and
the inhibition of apoptosis—related proteins.

[Key words] Spinal cord injury; Epigallocatechin gallate; Neurotrophic factor; Apoptosis; Rat

[Author’s address] Department of Spine Surgery, Beijing Jishuitan Hospital, Medical Center, Tsinghua
University, Beijing, 100035, China
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Table 1 The result of BBB score and inclined plane test in 4 groups
BBB () (°)
BBB score Inclined plate test
A B C D A B C D
Group A Group B Group C Group D Group A Group B Group C Group D
Preoperation 21 21 21 80.0+2.4 81.6+3.8 82.2+4.1 83.1+3.8
Postoperation
1d 21 00" 00 00" 81.9+2.5 31.1£2.47 35.2+2.87 36.3+3.27
3d 21 1.6+0.87 3.7x1.6Y 3.9+1.4Y 83.8+2.8 34.2+2.37 39.8+3.17 45.33.67
Iw 21 7.4£1.9Y 9.9+2.02 10.8+1.81% 82.7+3.8 41.5+3.87 49.7+3.61 53.3+4.502
2w 21 9.5+1.9% 13.422.302 14242192 83.3+3.4 48.9+4.17 57.4+4.102 60.2:+4.9%2
3w 21 11.0£2.47 13.9+2.192 14.8+1.992 81.3+4.6 51.1+3.9% 62.1+4.72 65.7+5.102
4w 21 11.2+2.57 14242172 15,122,172 82.4+4.9 52.2+4.47 63.2+4.617 66.4+5.202
D A P<0.05;2 B P<0.05

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

(1)

1 LFB .
( X20) a (A ), b (B ),
s c.d EGCG 10mg/kg(C ) EGCG
20mg/kg(D ) s ,
Figure 1 The characteristic LFB staining in the injured spinal cord of the

SCI groups or the corresponding spinal cord of the sham group, the meylin is
blue( %20) a Sham group(group A), the myelin tissue was intact b Control
group(group B), there was a big cavity in the center, only few spared meylin
in the surrounding ¢, d EGCG 10mg/kg(group C) and EGCG 20mg/kg(group

D) group respectively, there were small cavity in the center, a big spared

meylin in the surrounding
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Table 2 The spared myelin areas of the injured spinal SCI °
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1.5mm 66.4+3.2 54.5+3.4Y  60.13.57  62.0£3.7V [14.15]
2.0mm 68.5+2.8 57.1+2.5Y  62.4+3.67  64.2+4.1V
D A P<0.05; B P<0.05;® C P<0.05
Note: DCompared with group A, P<0.05; @Compared with group B, SCI ’
P<0.05; @Compared with group C, P<0.05 [16]0
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post—operation ( x200). The brown is the positive expression a The BDNF

staining of sham group (group A), there was a low expression b The BDNF
staining of control group(group B), there was some positive expression in some cells ¢, d The GDNF staining of EGCG

10mg/kg( group C) and EGCG 20mg/kg(group D) respectively, there were a strongly positive expression in most cells
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GDNF s 4 Bax aA Bax s b B  Bax s
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s b B Bel-2 s c.d C D Bel-2 s

Figure 3-5 The immunohistochemistry results of injured spinal cord in the SCI groups or corresponding spinal cord in
the sham group at 4 weeks post—operation ( x200). The brown is the positive expression. Figure 3 GDNF staining a
The GDNF staining of group A, there was a low expression b The GDNF staining of group B, there was some positive
expression in some cells ¢, d The GDNF staining of group C and D respectively, there were a lot of positive expression
Figure 4 Bax staining a The Bax staining of group A, there was a low expression b The Bax staining of group B,
there was a strongly positive expression in most cells ¢, d the Bax staining of group C and D respectively, there were
some positive expression in some cells Figure 5 Bcl-2 staining a The Bcl-2 staining of group A, there was a low
expression b The Bel-2 staining of group B, there there were some positive expression in some cells ¢, d The

expression of group C and D respectively, there were strongly positive expression expression in most cells
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Table 3 The Western blot result of injured spinal nmn_ , EGCG
cord in the SCI groups or corresponding spinal cord in
the sham group
A B C D
Group A Group B Group C Group D 9SCI
BDNF/B-actin 11.9+32  18326.17  61.5:7.27% 70.2+5.6"% ,
[18]
GDNF/B-actin 11.5+3.9 249437  58.7+6.4%2 40.8+7.1%2 :
Bel-2/B-actin 12.842.5 29.9+3.17  86.6+4.27% 837+4.81% _ BDNF
Bax-2/B-actin 18.1+3.4  40.1+4.17  37.8+2.49% 241432129 s
D A P<0.05;2 B P<0.05;:3 C ’
P<0.05 s ’
Note: DCompared with the group A, P<0.05; @Compared with s SCI 1
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NF ol
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Figure 6 The Western blot results of the spinal cord in Bax ’ Bel-2 ’
5.12
the different groups. A is the sham group. B is the con- 2, ’ SCI
trol group. C is the EGCG 10mg/kg group. D is the Bax ,Bcl-2 ,EGCG
EGCG 20mg/kg group. The expression of BDNF, GDNF , Bel-2 .
and Bel-2 in groups C and D were higher than that in Bax ,
group B. The expression of Bax in groups C abd D were N
lower than that in group B i EGCG
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