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Purpose: To evaluate the neuroprotective effect of statins after a spinal cord injury.

Materials and Methods: Twenty four Sprague Dawley rats had a spinal cord injury at T9/10 using an
Ohio State University (OSU) impactor. The animals were randomized to receive either simvastatin,
atorvastatin, or saline with oral gavage everyday for 7 days. A behavioral outcome assessment was
performed on days 2, 4 and 7, and then every week using the Basso, Bresnahan, and Beattie (BBB)
score and subscore. The animals also underwent sensory threshold testing using a von Frey monofilament
device. The animals were sacrificed at the end of 6 weeks and a spinal cord specimen was harvested.
Histology and immunohistochemistry were performed to measure the areas of white and gray matter,

and the sparing of oligodenrocytes.

Results: For the animals treated with simvastatin, atorvastatin and saline, the mean BBB scores at 6
weeks post-injury was 13.2+0.1, 11.8+0.5, and 11.3+0.2 and the BBB subscores were 9.2+1.1, 4.8+1.8
and 4.411.4 respectively (p<0.05). The areas of white matter at the lesion epicenter were 0.78+0.05,
0.5£0.18 and 0.41+0.03 mm? in the simvastatin, atorvastatin and saline groups respectively, and the
number of spared oligodendrocytes was significantly higher in the simvastatin treated animals (p<0.05).
Conclusion: The simvastatin treatment improved the behavior and histological sparing of the spinal cord

after an acute spinal cord injury in rats.
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o] ketamine hydrochloride (72 mg/kg: Bimeda—
MTC, Cambridge, ON)} xylazine hydrochloride (9
mg/kg; Bayer Inc, Etobicoke, ON)& 20 mM
Phosphate Buffered Solution (PBS)oll 3]4A|A &7}
W HHE st 5 AE AANE o8sf F5ol =2 o
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A FUS & 20 W] el &A= o] 200-260
kdyne HPZRI 9l Q= sEES APdA ALst
o} o] 2710 gt 24nte]E ARESIGIT, A A2l 9
S AAED ankE APA7]7] flete] BE AfEES
A4 &4 B 37°CY] HE 247 (incubator) o A B}
7} A i 7pA] JEEEGAL, T % FAE 3ToE U

I AL &4 A7 Bofl Al 17 (n=8)2 simvastatin
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sk, 444 Oi 2HE & 5 S W7 sk
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Fig. 1. Ohio State University (OSU) Impactor, A laminectomy
(T9-10) was performed, and the bases of the adjacent spinous
processes were secured with modified Allis clamps, The impactor
was then triggered to deliver a 1.5 mm displacement injury at 300
m/s.
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A &4 3 A" 3AaE7]okA|E (oligoden—
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(antibody7, 1 :200; Oncogen Research Products,
Boston, MA) @M& F71skqich, =HE WEA7E AL
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Table 1. Biomechanical Parameters of the Contusion Injury, There
were No Significant Differences between the Three Groups with
Respect to the Peak Force of the Injury and the Displacement
of the Impactor Tip

Groups Force (kdynes) Displacement (mm) n
Control 226+6.32 146+0.03 8
Simvastatin 226+6.74 146+0.03 8
Atorvastatin 22446 11 146+0.03 8
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Fig. 2. (A) BBB score, The simvastatin-treated animals showed improved open-field locomotor (BBB) scores compared with the control
or atorvastatin-treated animals ("p <0.05). (B) BBB subscore, The simvastatin-treated animals showed improved BBB subscores comparec

with the control or atorvastatin-treated animals (p <0.05).
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0.05)(Fig. 2-B).

65Tl AlRYeE Abthe] Au7] HAabol A= & SR}
ol Wiz 7= E WA 53 R (missed step) ] o
&5 Folded A4 30.1+4.1%, simva—
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vastatin oA 7HE 2 S HAAR FA A
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AH2 A} AR A 212} simvastatin 0,78+0,05
mm’, atorvastatin 0,5+0,18 mm®, A2|A19<= 0,41+
0.03 mm*2.2 simvastatin 2ol|l4] 2] QA HEE o]
e 24S HYthp<0.05)(Fig. 3).

3. HAZXS LIt

Hoechst 332581} CC1 GAof|A] 3]AE7]ofaA|ES]
5 273 A3 simvastatin 36,4+5.6, atrova—
statin 19.4+3.1, AgA¥4 19.2+3.80 2 simva—
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=] tHp<0.05)(Fig, 4). E3F AA| CC1+ Al2zof gt
CC1/Caspase+ A2 WMEZO|NE simvastatin
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8%L % simvastatin oA 99| QA A& FAE H

Simvas.
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_
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Fig. 4. Immunohistochemistry staining, The simvastatin-treated animals showed significantly higher numbers of oligodendrocytes (as
stained by Hoechst 33258 and CC1 immunohistochemistry, blue) compared with both the atorvastatin and control animals (*p <0.05).



40
>
o
o
w
ro

556 VR

80

70
60 -
50 -
40
30 -

CC1 + cells (%)

20

CC1/Caspase-3 + cells in total

10 A

25 pym 0

T T 1
Control Atorvastatin Simvastatin

Fig. 5. Immunohistochemistry staining, The ratio of caspase-3 positive oligodendrocytes (green) was significantly lower in the simvastatin-
treated animals compared with both the atorvastatin and control animals, which is indicative of reduced apoptotic death (*p<0.05).
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