[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

ul.o))))mt;o))

vy L;'l‘o)) Mlg‘)).p);osj9)-*;))¢w)jl

Oy o3 gl i o o8 Suileg 5 Al

238>

S5l (g wilsals plas plas slaubs Gless ol (e 5sma 0S5 5000 Sl suaaie olalllhe ndun g dius)
daall oo s (a0 dmte 31 s aadllae Gl 51 Bl w0l (adodis 5508 (55080 (oo spa
otolad 5l el b ((plhmee iise) @y o9 gl a3 4aslis 5o o055 sua(Therapeutic Window) sbs ;s

I3 258 e S0 (a8 Y-V 1) (pliaa (hge leny S (253 dalllae Col Sty g3 Gligy
AJJS) ¢ ‘(Q}—‘ﬁ;ﬂsdﬁgl'fh+ U_CLA_] 4.\_1\_.& 5‘9‘)3)*' :(u_clA._] UZ;L.A AJ;)Y ‘(U_AJ:\S:\:‘.AY AJ"S)\ \.\I\S;
+ ol s 55 5) 15 (0dh (e spa + elad walis 5 558) 0 (Lusus) e Ssed + oS anls
T9 4als 5u (Weight drop)essy obsy Ghao buwss oelis anlid (Ol om0 diie + 605 (o5 8
ain sladslow slaas 5 las o giShaeY 5wy celiV plaS G gl b alad) cin g (ol gy a3 oS Sl gaa
(One-way s b S uilaly 5ILT G, 4o @b et Gholed 555 oSy Sas b 55 (sleiuua
Bad w0 ANOVA)

ol glags) dws wia glad sl sl ks cpse  Gslodion dite 5 Luuss) eisps tadish
aJ)S_)J..s_iz.h_43_‘.’214C_AA\J);LJ@“JQG):ALJ@)ZJ_#AUJJ‘JJJJS?Sb&Biufb.éd‘,slagam
s (g ad a S gl sy sladshs slaal iy 5a( Ve S ) Galinan dite + (5 AB pe S s
aeal GBI 530 A0 Lo and 5 easr Hslodu dfe dhwly e Gl wa o

Ol (6l 1y Sadicunis b sio g0 55 saa Therapeutic Window il g3 cad & ol 5 5a30 5 Jaio 5 (5 yaSdais
aas Gl pliae Ghge Ho CidA elAs wuls

090990 el =t Osleimany Jbe =Y elad dnla Y uj (e s ) 1A o) guals

10b 3o TS sumus yiS5*
16 )3Suwnl yaamm> )38
Ma31j gdlo oy 2353
IV Ladl gySho Ly iS5

VLﬁ’I lw
VIQWM S0l ).'»'Sb

AVIVIYY 25 yass sy AV/¥/D a8l ya gy

4odo

oAl a8 e gy Jlis 4 Jol celo win ik
L «S u g oo g 940 (Secondary Degeneration) 4 g36
Ol 1 gusae Jlaal swile 3L me cdl o yaS

a8 € alass abolas) ol ™Ay o
by oS Jilaa U g B8 gie |y 4o 05 o sl 5350

o i K e 55y O i & I

S 4o Swilo g 5 (elAS dons 35l 50 el o

Sleds dls ann il oS o plAS (548 alad
2l Mo (Sam b (Sosmd ((Sanas 3 b
saiiSonlaa slag sin ola w55 e sl 3L asie
ot 1 s B SISl o o il Yo

aoslee sy ol

el sk aladl Gl S (S psle oS3 il oS Climel o sle olidind K50 (s gine 5 Lo culen b dalllas oy
i o) Sl eola S (losS gile s — iilags @losd 5 (Kb asle sl (35 GLLA Al sagd Gl lan colimel (alia pawadte 5 Lol (1

(Jodeue

Ol QS (lo S plaja - ilags slead 5 (Sitiyy asle ol&mily g Lndl sotily pelaial (Sibhy Gawadis 5 Lot (1
Ol b S (GlS plosu— Adlag clead 5 (K asle sl&ails il agd Jlslas (g5 8L paadie 5 Sbasls (IV

(s o7 i RIS ol sl ozl o parsts il (V

Ol ole S OlaS e - idlag closd 5 (S asle sy (ard g Ganaiio g lutils (VI

PR Olul K5y pole ol &isls dlxo

VWAA oo )3T/ 55 o )losds / o3 35 3,95


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIlSan 5 Gl seT LIS wares S0

s> Sl mi p1 Osd9 3453, e S

G o s (°C) 0,8 (Bl s YV sbes
ol crdaa s 432 50 3-0 Shuw 06 Lals 5 dlae
Vou) Jlanes Ly ol sa oo sSieY aladl 5l sy
S GaS (IP emglkg-a SsbS 5o ) 4 a S s
Job o plas €ty sad b usae odde 5 canyy
oSad 7N Gl j8 o 5 ki laa (mm) Hie Jlie A o gan

i solel Sy K5 5Sao dalllas (5l 5 80k

st s 09,5 -V

O o)y gy ol e ek slas) Weight Drop (g,
= dsas(em) soie (il Vo gl 51(8) aS Y G0y
Mild ) ciuia pelas aanls 6 MVows Sl plas s,
sage L ) culua g gd slal (W)(Spinal cord injury
tLAJGJJﬁJJ_ALC:JHbis@A‘G‘quJ
ik aladl Jad a5 S aiile (5580 5

099 >y Juio 29 5 -V

sela sl slal 5 e siSiueY Jalse 85,5 ol o
S-b (Ve melkg) 50 L O sdsomany dite 5 s aladl
G203 Blie Jals opse 4 Loy 5 5l ans Jl a0
ol wile o siSeY 3 was el V 380 @ pay My
it suleT Sy K s S dalllas (gl 5 438 Las s S

Ur239) 52 N gpd —F
8 gela anmlis alag) 5l aay Bds e 89 Sl o
N (ERIICHE- 3G - AV N (S SR S R SN P9
o) Jals slas « ol Plexiform diiss S o3 g8
IS 5 3 g oo 9w Ll ol JAIs 0y ST Glioa bau s
oleMsl €S el SB g5 suge 40 oy of Glsa
Sega Goob S plhae (hse sles o by

I Olsas JLES, slos Gligy ol b oS oo sl JBS,

PR T DY oSt Gamkﬁs\,#\,‘,‘,‘; CJLO‘..\;‘A.L%
3 YL 50 L Osddmian daie (Slaslas 51 L
) el sut Al soius olallhs
gl Olome o Glagy Laca s 5 5 (o0 5 5t
gobe >he Siles Sy (Bsoe wlosn 5o 255555
ol 3 s o 3 sleusind olalllas Vel su s
Vool 58 € oy g elas aaslin 5o oS 505,58 alasl
Al o5 san 5215555555 Sl wlalllas (pl Glel s &S

(AJ-\).CA.HJ‘ sl

PRSP SO PR PR, U I O Ry P X
el 80B s 50 500 e S S5 (Geod
2l S cnl sad suls GLES (5530 (S5e sloas o
Olose o o5 O aas caels Y S (o0 55 008 £9 0 50
o Vel BlS o5 g 5S 5 5555 S5 3 (gl ne
Y) Goals o5 s 531 el sud g dalllas 0y
oo gL Sile g 55 wleas 53 (Log s O s el
Joall s 5 sladtan e 536 Jla (e 59 5 99
238 dalllas oo 55 saua (Therapeutic Window)  abs 5u

IR OPI)

b slga s S oS dallhs S s
Voo axSY- LY o5 L dls 5 (Rat) ol as
338 S 518 bl 0 S

J S 095 -
o8 @) 4 a S VY Bls Jals (B, b (o sg
oo st alad) (IP - 3las Jals g/kg — & SIS
Sl 5 (ol b g sandl 5 sy all o ce gy
e B8 Gl olliae 5 Lals (S g s i) )
Aok @l (oS b T105 T8-TY o 5iSiueY
gt S et o wdalad) aba oS5 S )
Lo sles ddaye gl (b apadis 55l plas 4 (ploy s

ss Heat Pads S8 L 5 s saaais JUS ) i 50 55

VWAA ol )3T/ 55 o )los / @3 3L 3,95

Ol (S 9 pole sl Kiils dxo Vo


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIlSan 5 Gl seT LIS wares S0

s> Sl mi p1 Osd9 3453, e S

s aasls pLAS J Al 4y (sl wia slad sl
055 so Ladslew ol slaas by gie .du i 6,300
09 4S8 s a0 VVEPE (a9 855) elas aaslis
M wia Jolaw ¥ Ui (U8 0 5,5) Soe S
PMN slaas (gls aas b 4 Lo g 3.aui sass (PMN)
(p< +/++N s CLA/E0-NV/0) s s suly Liul sl 1,

@Ieun i gladshes slass s (s) 55005 dte 3
o33 5masd (p<+ [+ N 5 CLUYY-\Y/A) 35y il
S5 838 oS wdly sk 4 1, PMN ulasd 595 (5055
>3 o 5B G (g (p< /-0 s CIVEe-NE - 0)
Jriio 058 O oS i 58 lu g S8 Gslaisasy Je
Gola—ne Sl (055 (o Bt 5 S8
(p= /AL SCI +[q0-¢/+0) cuiilas 8 s

I glna aia lad sl Gloae Guos (o5 508
slad sl slaxs Gus golafe Sl (g s 00 S oS
(2l 4o Loy 8) Y o5 S Lo S gl 5o (sl din
(p=+/\V 5 CI-+/a0-Ajoo) cuiulas 3 sa s

O OBy Jaite + (oA (o0 S saas 05 S o
A saa (g AS (gliua din glad sl sl y o) pee
0505 lis T 58LS (s fp<e/+ -\ 5CIVV-No/Y+)
s e S 4 5w (LS o O slsla 0y Je
892 (580 e dlasl s 5 098 Gl 59 SIS 5 00553

(p= +/EY SCI —0/Y+=Y/Y+) (5,al ooy ga8 &

bl lapeulle L Sl 5 olows

P I EES VRIS NS IWR I F R S
o il e (SOlSe glag 0 Joli 4l o) slapeuslSe
S adlpo (eu0AS s A Wi s Jaidie 46 cless
oola slada n g Jlad Gk 5l Loy Jlosa 4
wolead GALL S lada 5o ool (p Sage s oo Jlad
TNa-K ay o llad (el < Gl g 50 s Jul

5 obal wll slad Kl ) b wnl o sacalan Sy

(DS e fida (0 oo 55008) VY £4/0 °C ua o
da o 488U VA S gl plsae ige JBS ) sloy
(MBS T 5550 S b ues i Bda VY £4/0 °C
s swdlauy 4 ;a0 YV/0°C 4o Glaan fus (sled 4oy
L ) Rewarming 3| aas 4384 Yo .(Rewarming Period)

i alash (65840 gad (o0 5iSheY Sl aas cieliu V

Gr3U (o igpmp -0
Slaol po s spa Lo g5 Ol wams BB VY- 05 Sl Lo
YYE /0 °C glas 5o melin ¥ lon JBS, slos 5 s
(solma S A BEIY 6,00 S lam pu b lags

099535 4 Juto p9le 42 ()3 (0 S guud -7

(selas aasls slasl 5l was 48350 65 8 ol o
YV 60l (et 5 ol 3a558 Ousleosen Je
S Sl B88 VAL (sl g g Log S 5l aay 4l
Saas el V6,84 53 5 alasl Rewarming e
i alasl e i<iaY

Lot g 7N (plle 3 5o adpal u S Sl 5l s
L b lagi s Gupes ads sals 518 (il 5o (S8L
S 5 oad dags 4sad Sl crand Bl (5 Sue 0 caolis
333 alad (H&E) a5 8l 5 calaeS ilan (355 0 so2e]
L ass ed (o Lo ,S 5 € w34l 8l b 5 LaaY
A (i 53 (S0 PSS s Sae b g £ ol K55
oo 5o i alid Ve o (glius din slad sl Sk
O st s 60 ol Koo L aslis

soliin) Lasaly IGT cga One-way ANOVA cons )
(eSS (5001 5l e S Co llie | glite 4 s 5 0
W 58S HlY o e/ 0 Hla S hans i sulii LSD

el

«(Spinal Cord Injury-SCI) elas aals Jlos 4

¥Y Olpl (S5 pole ol &isls dlxo

VWAA oo 3T/ 55 o )losds / o3 35l 3,95


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIlSan 5 Gl seT LIS wares S0

s> Sl mi p1 Osd9 3453, e S

Shaas ol el ala 5o (oS ed ol dalllas
0% ol S0 e s (See Glolens 5 Sapua o Lo S
alSia e 5o a4 Sloban S g ol aalllase ()l
S (Sosme 5wl sa s a8 sua L lan 400
Neurological outcome «wiié S oo 5,3 Rewarming s
o5 st Sveal suian L 4K W S el (530
(Y‘\).m‘f‘;o (Early hypothermia) 335

Jaallo s 45 Ll Bl sy e S5 4 cl el
Uil 5381 1y oo 53 s-naa (Therapeutic Window) sl ,u
ousbie 4o guas aladllas (gl 1 15 o), 0l 93 oo caiag
Jiie 51 50 Gl 318 5L e i saan (S JISinl
Sl 4 505 5 55085 ool S Olsie @ O slsa
obee 15 SlaneaSIoy ad 0 5h 5500 5 e -l sy
9 Ao b go (seslBus5ls o e 5o WS e
") 4 o S 1, sl JAks 4 ascalS (Influx) 5555

b oismd oo 5 Oslodas Jiie pa dallls 5l 5o
s Vooela o glhwa s slad sl slaas o S oS
Rt o wols GLEs 5855 5550 S Le g5 )
lie (8 lalllas 4 da 55 b S GBI 55 Gu 0
cdls 80wl w) 5o (al L9 4S M 8 L ee S 4
5 oad alail plas idd sles 3 (slys il dallhs &€
G5 (oo st plaS wad glog 5 Ho el (Sas
a0 LS s A 51 555 g 5 058 I 58

G o3 sud € teuy oo S 4 dalllas ol ulisd
oD 0805580 8 e den y gad HS 4 (pinad g alls Sige
o315 ads o 55 saa (Therapeutic Window) gl yu Jaall
Wb Jla fpe po 0S5 A b plAS (s sloss (o ya
celw ¥ lm (oo smd daalllas ol 50 aS cuils da 93
Ol gl ol Gl L b g o Jlacl
9 8= Oloel 48 Wiy 58 s 1) (e Pawd 5SS 555508
wla u8 Neuroprotection () e 5o (A PP S Sde
el Rewarming cie you Koo ago 5586 S

o Rewarming «S o suls Las dallbs S 50

M) ot e (s sin Lo shos Lo 53 L3 53, 55

b olesio Hu as (glhwa v lad sl paas
el M sa s 3158 eyl a5 Ly
LS L walSs ad b cpl pand 51 il gy oS Slolas!
4 (Outcome) dauis uiil 53 co o 935 a3 W3 95 HuS
AdAs s 1) gl oluls Jlis

Gabin Jhilae ala Bl S lgie 4 (o5 5t
S s e pilge 3 by a5 T
ot Jod b 50 T 435K 55 5555 238
Sso-te solBasl A 5 et ,T wsle Ghuslse SbIA &
L (YY-Y¢ °C) il g0 55 st oS wds suls (lias g
OB D) $3 o0 bl (o0 3 et 4 Sl 3S Sl ws)le
sl s 55550555

3= =l Jlael 5o o sma ala Jla 5o
Jlsis 4o plas Sl wlonis 31 (oS sla g (S
sam suls oyl Ml PR SRV QTR TS (3
a3l el g s (g0 5 spad 9IS 55 9085 S 4S
St s (55K slapen 8l (s M T Ll
(25 cpca st 3,1 5 oleli K (g 5bawal 3T

€1 S s sus g3 SaeSeal eluls Lo
et g pal S Lo cel ¥ (e s
230 S8 s M as e L (s 3he 5SS 55555
ey el 0y e S g o
allls ol ol Gubl o ™l 5SS 5508
D SS (A5 (e S sah 1S e HIB 4 50
WS pelan dwasls o)l

Olobass 59 Guod ) (oSt aladl S-S0 B,k )
JESS & sy oo GBS @ s Hlacss (50 (oolaS aaslis
9 el 5SS sl Sl alewins Gl 4 Sgae 3S1re 4 Slans
lolas 5 oo it 5 suliiad aue Jle 31 S il
caily Lo gase (ol 4 b g yo o Silo g 5 elA0 aaslis

A (o5 st £ 9o oS au sols (LS (g5 S o

9 Sl GBS st Gy (5080 e g3 ) aas el

VWAA ol )3T/ 55 o )los / @3 3L 3,95

Ol (S 9 pole s Kiils dlxo YV


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIlSan 5 Gl seT LIS wares S0

s> Sl mi p1 Osd9 3453, e S

B S350 51 S s a5 bl (Kn a3l o
J\sﬁ&ob(s)ifdcftu

slan al&ia 5uu 5 Gusu) (e S| a0 olsie
Sloos daallomd 5 YL 500 b O slsdaan dse b
Ol 59 (a3 el ad cu il dlate (o5 s a
4_} uu.!éac K J—A.le:luo \O—AO/CQ‘)LA‘:& 44 ((_)3 u_.‘i“)u
oliidal 55 50 (g 520 9 sule slaculen 5l abiy )

1- Kaptanoglu E, Tuncel M, Palaoglu S, Konan A,
Demirpence E, Kilinc K. Comparison of the effects of
melatonin and methylprednisolone in experimental spinal
cord injury. J Neurosurg 2000: 93(Suppl 1): 77-84.

2- Kanter M, Coskun O, Kalayc M, Buyukbas S,
Cagavi F.Neuroprotective effects of Nigella sativa on
experimental spinal cord injury in rats. Human Exp
Toxicol 2006; 25(3): 127.

3- Kalayci M, Coskun O, Cagavi F, Kanter M,
Armutcu F, Gul S.Neuroprotective effects of ebselen on
experimental spinal cord injury in rats. Neurochem Res
2005; 30(3): 403-10.

4- Kakulas, B., Neuropathology: the foundation for
new treatments in spinal cord injury. Spinal Cord 2004;
42: 549-563.

5- Sayer F, Kronvall E, Nilsson O. Methylprednisolone
treatment in acute spinal cord injury: the myth challenged
through a structured analysis of published literature. Spine J
2006; 6(3): 335-343.

6- Yu C, Imenez O, Marcillo AE, Weider B,
Bangerter K, Dietrich WD, et al. Beneficial effects of

Olel 9 GumaS wadd | guae sloas Wl g3 o

o m)._\_&l..\ pgo sdie S Wl 65 o33 Rewarming

Ole) mae b dalllas sl aS 058 oo dan 55 culgs
Mgstdn oua LL g o058 s0a 3 SV sk (Duration)
$LasSoke 51 Jla e 5o oo st 1S5 plaS sleg 8

.Jﬁbd&u‘@&waG‘xﬂ&sd

s 315155 ol 3 e s s LSS
S il GBS 5o Wb adas s 15 A (o5 s
L (Moderate) b sio o053 spad 45 Lo g3 30 daa® pl

4330 ¥+ Rewarming s, 50 s 5 48380 ¥+ le) oue

modest systemic hypothermia on locomotor function
and histopathological damage following contusion-
induced spinal cord injury in rats. J Neurosurg Spine
2000; 93(1 Suppl):85-93

7- Chatzipanteli K, Yanagawa Y, Marcillo AE,
Kraydieh S, Yezierski RP, Dietrich WD. Posttraumatic
hypothermia reduces polymorphonuclear leukocyte
accumulation following spinal cord injury in rats. J
Neurotrauma 2000; 17(4): 321-32.

8- Martinez-Arizala A, Green B. Hypothermia in
spinal cord injury. J Neurotrauma 1992; 9(2): S497-505.

9- Markgraf C, Clifton G, Moody M. Treatment
window for hypothermia in brain injury. J Neurosurg
2001; 95(6): 979-983.

10- Kasparov S, Butcher J, Paton J. Angiotensin II
receptors within the nucleus of the solitary tract mediate
the developmental attenuation of the baroreceptor vagal
reflex in pre-weaned rats. J] Auto Nerv Sys 1998; 74(2-
3): 160-168.

11- Metz G, Curt A, van de Meent H, Klusman I,
Schwab ME, Dietz V. Validation of the weight-drop
contusion model in rats: a comparative study of human

PV Olul (S5 pole ol &isls dlxo

VWAA oo 3T/ 55 o )losds / o3 35l 3,95


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIlSan 5 Gl seT LIS wares S0

s> Sl mi p1 Osd9 3453, e S

spinal cord injury. J Neurotrauma 2000; 17(1): 1-17.

12- Yang L, Jones NR, Blumbergs PC, Van Den
Heuvel C, Moore EJ, Manavis J, et al. Severity-
dependent expression of pro-inflammatory cytokines in
traumatic spinal cord injury in the rat. J Clin
Neuroscience 2005; 12(3): 276-284.

13- Sessler D. Complications and Treatment of Mild
Hypothermia. Anesthesiology 2001; 95(2): 531-543.

14- Merih I, Ulu MO, Tanriverdi T, Yildiz H, Akyz
F, Akso A, et al. The use of methylprednisolone,
Vitamin E and their combination in acute spinal cord
injury: An experimental study. Turkish Neurosurgery
2006; 16(1): 002-008.

15- Barut S, Nlii YA, Karaoglan A, Tun¢cdemir M,
Dagistanli FK. The neuroprotective effects of z-DEVD.
fmk, a caspase-3 inhibitor, on traumatic spinal cord
injury in rats. Surg Neurol 2005; 64(3): 213-220.

16- Scott G, Cuzzocrea S, Genovese T, Koprowski
H, Hooper DC. Uric acid protects against secondary
damage after spinal cord injury. Proceedings of the
National Academy of Sciences 2005; 102(9): 3483.

17- Chatzipanteli K, Alonso OF, Kraydieh S,
Dietrich WD. Importance of posttraumatic hypothermia
and hyperthermia on the inflammatory response after
fluid percussion brain injury:biochemical and
immunocytochemical studies. J Cerebral Blood Flow
Metab 2000; 20: 531-542.

18- Means E, Anderson D. Neuronophagia by
leukocytes in experimental spinal cord injury. J
Neuropathol Exp Neurol 1983; 42(6): 707-19.

19- Taoka Y, Okajima K, Uchiba M, Murakami K,
Kushimoto S, Johno M, et al. Role of neutrophils in spinal
cord injury in the rat. Neuroscience 1997; 79(4): 1177-1182.

20- Coimbra C, Drake M, Boris-Moller F, Wieloch
T, Corbett D. Long-lasting neuroprotective effect of
postischemic hypothermia and treatment with an anti-
inflammatory/antipyretic drug: Evidence for chronic
encephalopathic processes following ischemia. Stroke
1996; 27(9): 1578.

21- Coimbra C, Wieloch. T. Moderate hypothermia
mitigates neuronal damage in the rat brain when

initiated several hours following transient cerebral
ischemia. Acta Neuropathologica 1994; 87(4): 325-331.

22- Hall E, Springer J. Neuroprotection and acute spinal
cord injury: A Reappraisal. Neuro RX 2004; 1(1): 80-100.

23- Yu C, Jagid J, Ruenes G, Dietrich WD, Marcillo
AE, Yezierski RP. Detrimental effects of systemic
hyperthermia on locomotor function and
histopathological outcome after traumatic spinal cord
injury in the rat. Neurosurgery 2001; 49(1): 152.

24- Suzuki T, Bramlett H, Dietrich W. The
importance of gender on the beneficial effects of
posttraumatic hypothermia. Exp Neurol 2003; 184(2):
1017-1026.

25- Nakashima K, Todd M. Effects of hypothermia
on the rate of excitatory amino acid release after
ischemic depolarization. Stroke 1996; 27(5): 913-918.

26- Griepp R, Griepp E. Spinal cord perfusion and
protection during descending thoracic and thoracoabdominal
aortic surgery: The collateral network concept. Annals
Thoracic Surg 2007; 83(2): 865-869.

27- Jacobs M, Mess W, Mochtar B, Nijenhuis RJ,
Statius van Eps RG, Schurink GWH. The value of motor
evoked potentials in reducing paraplegia during
thoracoabdominal aneurysm repair. J Vasc Surg 2006;
43(2): 239-246.

28- Kawai N, Okauchi M, Morisaki K, Nagao S,
Dietrich WD. Effects of delayed intraischemic and
postischemic hypothermia on a focal model of transient
cerebral ischemia in rats editorial comment. Stroke
2000; 31(8): 1982.

29- Mclntyre L, Fergusson DA, Hebert PC, Moher
D, Hutchison JS. Prolonged therapeutic hypothermia
after traumatic brain injury in adults a systematic
review. JAMA 2003; 289(22): 2992-2999.

30- Tetik O, I'slamog F, Yagdi T, Atay Y , Alkavur
CC, Ozbek C, et al. An intraaortic solution trial to
prevent spinal cord injury in a rabbit model. Euro J Vasc
Endovasc Surg 2001; 22(2): 175-179.

31- Fu E, Tummala R. Neuroprotection in brain and
spinal cord trauma. Current Opinion in Anesthesiology
2005; 18(2): 181

VWAA ol )3T/ 55 o )los / @3 3L 3,95

Ol (S 9 pole sl Kiils dlxo VF


https://rjms.iums.ac.ir/article-1-1284-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-11 ]

OIS 5 L se TS wan s Sl Jxlo pd p 0995w 2y Juie S

The Effect of Methylprednisolone on the Therapeutic Window of
Systemic Hypothermia for the Treatment of Experimental Mild
Traumatic Spinal Cord Injury in Rat

* §, Karamouzian, MD' H. Eskandary, MD" H. Safizadeh, MD™!
R. Malekpour Afshar, MDY S, Adabi, BSc¥
A. Gholamhosseinian, PhD"!

Abstract

Background and Aim: Many studies have shown the neuroprotective effect of systemic hypothermia
in the treatment of spinal cord injury. But the effect of delay hypothermia is not known.The goal of this
study was to evaluate the effects of Methylprednisolone on the therapeutic window of hypothermia
treatment following experimental Spinal Cord Injury (SCI) by measuring the accumulation of
Polymorphonuclear leukocytes(PMN) at the traumatic site.

Materials and Methods : In an experimental study, twenty-four Wistar albino rats (260-300 g) were
divided in to six groups of four each: A(only laminectomy), B(Trauma; laminectomy + cord injury),
C(methylprednisolone; Ilaminectomy + cord injury + methylprednisolone), D(early hypothermia;
laminectomy + cord injury + early hypothermia), E(late hypothermia; laminectomy + cord injury + late
hypothermia), and F(late hypothermia + Methylprednisolone; laminectomy + cord injury + late
hypothermia +MP). Traumatic spinal cord injury (SCI) was induced by using Weight drop method(30
g.cm) on the anesthetized animals at T9 level. Tissue samples from the spinal cord were harvested 7
hours after laminectomy. PMNs counting was performed by light microscope and the data were analyzed
using One-way ANOVA.

Results: Early hypothermia and methylprednisolone inhibited PMN accumulation, but late
hypothermia (induced 3 hours after trauma) did not show significant effect on PMN count. Delay
hypothermia and Methylprednisolone decreased the number of PMN, but it seemes that this effect was
related to methylprednisolone. Adding methylprednisolone to delay hypothermia, did have significant
beneficial effect, but it was not more than "methylprednisolone alone" group.

Conclusion: Methylprednisolone can not extend the Therapeutic window of systemic moderate
hypothermia for the treatment of experimental mild traumatic spinal cord injury in rat.

Key Words: 1) Delay hypothermia 2) Spinal cord injury 3) Methylprednisolone
4)Early hypothermia
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