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Effects and mechanism of FTY720 on neurofunctional recovery after acute spinal cord injury in
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2012, 22(4): 339-345

[Abstract] Objectives: To observe the effect of FTY720 on acute spinal cord injury (ASCI) and explore its
possible mechanism. Methods: One hundred and sixty—eight pre—numbered Sprague—Dawley rats were ran-
domly divided into three groups of 56 each as group A, B and C. In group A(sham operation group), rats
were administered with 0.3ml saline by gavage after laminectomy but without contusion. In group B and group

C, animal ASCI model was established by Allen’s WD method at the T9 level of spinal cord. After operation,
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rats in group B(control group) were also administered with saline at same dose, and rats in group C(treated

were administered by gavage with 0.3ml FTY720-saline (3mg/kg body weight). For 8 rats of every

group)
group,
and Bresnahan(BBB) locomotor scoring system at 1d, 3d, 7d, 14d, 21d. Rats of each group were sacrificed at

functional recovery was evaluated after ASCI via inclined plane test and standardized Basso, Beattie
6h, 12h, 24h, 48h, 72h, 7d, 21d(n=8 per different time point) after spinal cord injury, and spinal cord tissues
were collected and sections were made to do HE stain to observe the necrosis of injured spinal cord, infiltra-
tion of inflammatory cells, formation of glial scar and the size of syringomyelia cavities. Then, the numbers of
lymphocytes(12h), inflammatory cells(12h,72h), scar cells(7d) and syringomyelia cavity size(21d) were calculated
or measured. Sections of the time point at 6h, 12h, 24h, 48h, 72h were made to do SP immunohistochemical
stain to observe expression of caspase-3 and Tunel stain to observe apoptosis of cells, then immunostain posi-
Re-

tive cells were calculated. All the data were statistically analyzed using SPSS 13.0 computer package.

sults: The BBB scores and the results of inclined plane at the different time points in group B and C were
both lower than those in group A(P<0.05), but no significant difference between group B and group C at 1d
after spinal cord injury(P>0.05), therefore functions of group C were better than group B at 3d, 7d, 14d, 21d
(P<0.05). HE stain showed normal in group A at each time point; in group B and C, it showed bleeding and
hematoma at 6h, gradual hydroncus, liquefaction necrosis combined with inflammatory cells infiltrating(neu-
trophil, lymphocyte, mononuclear cells mainly) at 12h to 48h, syringomyelia cavities forming surrounded by
at 72h,

group B was significantly more than that in group C at 12h and 72h(P<0.05), the number of lymphocytes in

lots of inflammatory cells (gitter cells/mononuclear cells mainly) the number of inflammatory cells in
group C was less than that in group B at 12h(P<0.05); at 7d, hydroncus decreased, glial scar formed around
syringomyelia cavities, the glial scar density in group B was significantly higher than that in group C(P<0.05);
at 21d, the syringomyelia cavities in group B were significantly larger than those in group C(P<0.05). Positive
caspase—3 expression or neural apoptosis was not observed in group A at the different time points. The num-
ber of apoptotic cells increased with time increasing of acute spinal cord injury, peaked at 24 hours following
injury, and then gradually reduced. However, neural apoptosis remained at a high level. Caspase-3 expression
positively correlated with neural apoptosis. Caspase—3 expression and neural apoptosis in group C were signifi-
Conclusions:

cantly lower than those in group B (P<0.05). FTY720 can inhibit the expression of caspase-3

and the apoptosis of cells after ASCI and provide neuroprotective effects, so as to reduce secondary spinal
cord injury and improve spinal nerve recovery.
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Table 1 Inclined plane test results in the 3 groups at

each time—point

AH B4 CH
Group A Group B Group C
1d 43.75£1.75 25.13+0.99 25.38+0.92%
3d 48.13£1.25 31.75+2.4312 38.88+2.36
7d 49.25+0.71 35.13+1.2542 42.50+£2.33"
14d 49.63+0.52 37.75¢1.67%2 45.501.60"
21d 49.75+0.71 38.631.69"% 47.13x1.64

D5 A AR A A P<0.05;@45 C 2[RI A] A b A
P<0.05
Note: VS group A,P<0.05;@VS group C,P<0.05

X2 3AKXRAEREE BBB iE5 &R (xvts,n=8,7))
Table 2 BBB scores in 3 groups at each time—point

A4l B4 [oF:]
Group A Group B Group C
1d 20.50+0.54 0.00+0.00% 0.00£0.00v
3d 21.00+0.00 2.38+1.511% 6.25+3.06"
7d 21.00+0.00 5.88+2.421% 12.38+2.00"
14d 21.00+0.00 11.25+2.251% 15.13+1.25%

21d 21.00+0.00 13.75+1.83%2 18.62+1.067
D5 A 4LIR A A P<0.05;@45 C 41 [ B ] 47 b 45
P<0.05
Note:DVS group A,P<0.05;@VS group C,P<0.05
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Table 3 Quantification of caspase—3—positive cells

in 3 groups at each time—point

A4 B4 CH
Group A Group B Group C
6h 1.39+0.39 20.12+5.471% 6.56+2.90”
12h 1.7420.80 28.9546.117%  12.29+3.54"
24h 1.13+0.46 34.51+6.98"2 11.44+3.397
48h 1.26+0.37 19.35+5.30"% 6.06+2.73"
72h 1.37+0.43 11.51£3.171% 3.41+2.37

D5 A LI ) A H B P<0.05;@)5 C 2[R B 1] 4 L 4%
P<0.05
Note:DVS group A,P<0.05;@VS group C,P<0.05

--Q

)

1 ARJ5 24h, —H KREFBEH LT caspase-3 FIETE N (SP LY B x400) a A 4K W caspase—3 ik B 241 fify
b B 4 Al WL £ E 45 (4 caspase—-3 F ik FHPEANML, Y (A VR ¢ C 417] W, caspase-3 ik FIVEZH AR, £t 45 B 470 (A4 B
Hik B2 ARJG 24h, =4KFUE BEH SN LA T DL (Tunel 2265 x400) a A LA ARFH T2 b B 21 7] WAk
ZANEE R AR T AN ¢ C ZH 7T DL AN IR 5L A R 0 T A0, o R B

Figure 1 caspase—3 expression after ASCI 24h (SP immunohistochemistry, x400) a caspase—3 positive cells are not
observed in group A b, ¢ More caspase-3 positive cells(yellow brown) were noted in group B than in group C Figure
2 Neural apoptosis after ASCI 24h(TUNEL, x400) a Apoptotic cells are not observed in group A b, ¢ More apoptotic

cells were noted in group B than in group C
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4 ZHESHMERESBEALHMIKBATIER
(x5 ,n=8,%)

Table 4 Apoptotic index in 3 groups at each time—point

A B4 CH
Group A Group B Group C
6h 3.331.39 19.49+3.8712 8.66=1.55Y
12h 3.24=1.12 39.93+6.432 13.73+4.747
24h 2.88+1.11 53.62+8.557 26.82+6.307
48h 2.73+1.21 39.32+7.06"2 12.65+3.537
72h 2.92+1.11 22.16+7.582 7.63+2.54

D5 A 4l1LE P<0.05;@%5 C 41H 5 P<0.05
Note: (DVS group A,P<0.05;@VS group C,P<0.05

(B SR R S T N B T T N =
T Wk A0, 6 AL T bk 2 40 i 3 R Gk R i i
ZHEHR T, 2 5 008 PN R 40 B AR i, DT 2o it
BRI A TP R G, 140 DX R i
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M 25 -6 5 20 i R, 17 3 4 A0 it PR AT
HAth#a L7 TNF NO ., & H i 345 0 A4 ik, iF
T35 & 40 M 08 1= MR B, n &1 A 4507, nf
DT bk EL 200 5 A 0 22 TR DG R B D), SR
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a0 AR L 240 L DA VR 5 bk 2L 2 2 r i 1 R A e R
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PEFBEIOI G 12h DLrb Mo 20 i R 5 9 4% 21 i i
b KB B RER 5 72h /N BB/ B A

ANMLIRE , U35 7d, FTY720 3497 41 BUm R X 40
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KBRS R 1 5 e B (TR 1, 305 21d,
FTY720 A Y7 21 25 ) T AL LL 1 5 35 1IR T % Bt
U] FTY720 AT LA/ N K B2 2k B s i 5
b 2 1 TR B

o A g A 25 2R o B ZH 40 M R T AE
s oh B, 45 )5 24h ik R 0E )T 48h JF iR
WS, 055 72h #E 2B S B A AR R i KF-
C HTEAN M A Tk ny F 1 5 805 2H AR I, 1B
TE 6h~48h 4t 1 8 T 2 35 FH 1 1) 240 B 5020 e 2 1%
T B, I HAE 72h 40 M T BH PR AR i R A B
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AR RERO S A T

B ZH KBS E #E8 45 /5 6h i 3 caspase-3
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59,4055 72h #E— 200855 . caspase-3 RiLF 5
ML A T R IR IV G L C 4 caspase—-3 K ik [F]
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48h W55, WiJE 72h AT IEH K 4% I A
caspase—3 <A PH 4 24 i B S AR T BE 4, 1B
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B2 FTYT720 AT LI A 1k B 5 i 4
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Jei 094K CL 200 e B, e 40 4 DA R 2 41
I L 240 B (B T 9pk 2 40 ) A9 322 01, DT 90 2 AH
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AR BE AN caspase—3 15 F1 40 i I8 T,
U/ 8 T JRkE T R B 2 R AT I, 8 B T
Ak R AP E H R
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