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Purpose: To evaluate the neuroprotective effect of combination therapy of polyethylene glycol (PEG) and
magnesium sulfate (MgSO.) after a spinal cord injury.

Materials and Methods: Twenty Sprague Dawley male rats (300-350 gm) had a spinal cord injury after
T9/10 laminectomy using an Ohio State University (OSU) impactor under intraperitoneal anesthesia. The
animals were randomized to receive either PEG (1 g/kg)+MgSOa (300 mg/kg) or saline (2 ml) via carotid
vein after 2 hours of injury and then every 6 hours for 5 times. The behavioral outcome assessments
were 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 and gait analysis with Catwalk program before and 6 weeks after cord injury. The
animals were sacrificed at the end of 6 weeks and histologic assessment was performed to measure
the areas of white and gray matter.

Results: For the animals treated with PEG+MgSO, and saline, the mean BBB scores at 6 weeks
post-injury were 13.3+0.3, 11.4+0.2 and the BBB subscores were 9.1+1.1, 4.4+1.2 respectively (p<0.05).
No significant differences were found in sensory testing and gait analysis between the two groups.
Histologic assessment revealed no significant difference in gray matter sparing but the areas of white
matter at the lesion epicenter were 0.68+0.2, 0.41+0.04 mm® in the PEG+MgSO, and saline groups
respectively, which indicated significant sparing of white matter in PEG+MgSO4 group (p<0.05).
Conclusion: The combination therapy of polyethylene glycol and magnesium sulfate improved the motor
function and showed significant histological sparing of the spinal cord after an acute spinal cord injury
in rats.
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33 47 Sprague—Dawley 241+2](300—350 gm)
o] ketamine hydrochloride (72 mg/kg: Bimeda—
MTC, Cambridge, ON)} xylazine hydrochloride (9
mg/kg; Bayer Inc, Etobicoke, ON)< 20 mM Phos—
phate Buffered Solution (PBS)°l 3]4A|# &7 uf
HE oL = AF ANE olgd F5ol = & &
Al 9-10 F5= Afolol| T HA|s5 dkaL, Ohio State
University (OSU) impactorS ©o|-83}o] 24 £ARS
AZTH1.5 mm displacement, 300 m/s). H|1 & =Y
3t 24F 27wk %oﬁ &ArEo] 200-260 kdyne
v Qo] Q= TEES Aol AYEte o =
o] g 20mte & } 3} o S ek E Aol
A F9 & A B RANE shaL 7 WS Zot
Aet T 295= AEsta gFol= 7HE 3 Fr.)
AZ1 % w5t ke F sto] 7HEEE & SR
wWW & ZE(Plastic soloPort, Instech Solomon, San
Antonio, Tx)oll AZAs}IL EE= & S0 T]slgof 4]
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37°Ce Etﬂ (incubator) ol A wh7} 24
s }ﬁ; O3 RASIE 270 R AL Ha &)
2A7F 3o Al17(n=10)= PEG (1 g/kg, AAlPharma
Inc., Wilmington, NC)¥} MgSO;, (300 mg/kg, Ameri—
can Regent Laboratories, Inc., Shirley, NY)&, A2
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032 SR AV TEALe| st 7|5H & ¥
5 ol g5kt B B7HE flste] B A F
4 &4 A9 Basso, Bresnahan, and Beattie (BBB)
score’9} BBB subscore™' & 2431911, 24 &4} &
2747y 2, 4, 194 11 S2= Wi, e $ 65 T
BBB score®} BBB subscores £A5to] ~AF A3} vl
skt 22 H71E 915k9] von Frey monofilament

device (Semmes—Weinstein monofilament, Stoelt—
ing Co., Wood Dale, IL)& |83t Slcte]o] A#27]
(pinprick) 72+ HARE AlS¥skgleh, AL o= AY
FE A floll 22 = 3 2 ANE AL 3427
AHrEAl R Fﬂ‘?—-_?ol Aol golgle AEollA

monofﬂamenti

Fig. 1. Administration of PEG+MgSQO. using port system, In-
jected pharmacologic agent is administrated to blood via external
carotid vein,

3. H3l

B BM2 Catwalk 7.0 (Noldus information
technology, Wageningen, Netherlands)2 ©]-83}o]
2 A Y| 235 Hi= regularity index (R S
] HZ(Base of support), 2t ST 52 Al7Hdura—
tion of swing)¥} & HAK(stride length)S A A3}

=]
—_

lO 1z

S T 6| 42 53 Z7gste] Bt gk v]ast
% rhFig. 2).

4, Z=E|SHE 7|

oy 3

S F 67l AAEES0A pentobarbital so—
dium (107 mg/kg, Bimeda—MTC Animal Health
Inc., Cambridge, Ontario, Canada)S 74 F3}t
of mEHAZ & 4% A4S k] phosphate
buffered saline IFAIAH A AAT th3 0.1 M
phosphate buffer saline (PBS, pH 7.4)-&Ho] =0l
4% paraformaldehyde® ¥ IAGAIZ] & A &AF
-9 (epicenter) & FAHCE ¢, ok oF 15 mm A&
ALE XHTIO}OE] 4°Col A 22 1Al 3-5A17F ¢ AL
Atk 1 & 2212 0.1 M PBS&H9) 30% sucrose
(Sigma) & 3]Al5to] 4°CollA] 24417 AR o &
E’rolo}"]/\é o3t & WaAl7|aL —80°CY ¥E

Ao 222 Hysiglct, 2A5HAQl H7HE ffsiA ¥
5 2yH A4S Yedw7](microtome)E ©]-85k4
20 #m T2 W axial) BHS THEIL eriochrome
cyanine (EC)8M 3} neutral red & @A (counter—
stain) 3t & 5H[E-9] Zeiss (Oberkochen, Germany)
Axioplan2 microscoped} ©lo] AAEH AIZEY0]
(Northern Eclipse; Empix, Mississauga, ON, Ca—

Fig. 2. Foot prints (A-C) and
gait diagram (D) using Catwalk
program, (A) Forepaws only, (B)
Hindpaws only, (C) All four paws
combined, Regularity index, base

Fghitfore |
EisrtRng

of support, swing duration and

stride length were measured.
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Table 1. Biomechanical Parameters of the Contusion Injury

Groups Force (kdynes) Displacement (mm) n
Control 226+6.32 1.46+0,03 10
PEG+MgSO, 226+6.74 146+0.03 10

There were no significant differences between the two groups with
respect to the peak force of the injury and the displacement of
the impactor tip.
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¢ OO x =T ":"547}
e AdEEoA 44 3 294 BBB score?l 0019
ou A7to] ALY SHEHA A T 7R A B
o

o AL Bk 654 Ht BBB scorex= PEGH+
MgSOso] 13,3+0,3, g4 d4o] 11,440,201
1, A AFARE PEG+MgSOsto] A g4t
t} 2]9] Q)= BBB score?] 34L& E 9 thp<0.05)(Fig.
3A), 654 B+ BBB subscore= PEG+MgSO-0]
9.1+1.1, AejAlgesto] 4,441,209, 9A] PEG+
MgSOsollAl 4 477 5E 2oole 2de Hlrt
(p<0.05)(Fig. 3B).

40
35 T
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Force for hindpaw withdrawal (g)

0 T T 1
Pre-injury 6 wks PEG+ 6 wks control
MgSO,

Fig. 4. Pinprick sensory test, There was no significant difference
between the two groups after 6 weeks post-injury (p>0.05).

—e— Control
127 --=- PEG+MgSO,
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BBB subscore
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O 9 9IS FKFES

Days post-injury

Fig. 3. (A) BBB score, The PEG+MgSOs-treated animals showed improved open-field locomotor (BBB) scores compared with the control
animals (*, p<0.05). (B) BBB subscore, The PEG+MgSO.-treated animals showed improved BBB subscores compared with the control

animals (*, p<0.05).
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M A E =4 el PEG+MgSOst 30.6+

g. e A 82 3+0.1 gol3len, 65T 54
Zl% PEG+MgSOst 34.6+0.1 g, A2|4 A4 36.3+
0.2 goller] 7k 3 7tef €19 gl= Aol UUTHp>
0.05)(Fig. 4).
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Table 2. The Results of Gait Analysis

o x3}5 He

regularity index, 54| HZ 7}

«l 0zt A7t} & WA R oF 3 7l BAHoR
7} 13EH(p >0.05)(Table 2).
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Groups RI" (%) BOS™ (mm) Swing duration  Stride length ~ Swing duration  Stride length
(sec) (mm) (sec) (mm)
Pre-injury 99 29 012 115 0.11 116
Post-injury Control 90 41 012 104 012 103
Post-injury PEG+MgSO, 91 40 0.1 106 012 104
All parameters of gait analysis showed no significant differences between the two groups (p>0.05). *RI, Regularity index; TBOS, Base
of support,
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Fig. 5. Histology assessment, There was no significant difference of grey matter sparing between the two groups, The PEG+
MgSO,-treated animals showed increased sparing of the white matter at the injury epicenter and at 0.2 mm rostral and 0.2 mm caudal

(", p<0.09).
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