[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

V-11E /IBAG ol /ees)l 8)9s /0lw)S (S eole slElils alc alas

- & . " - & LT
H Gigo 30 G5 o — (> )85 P Sl I 9w OF Wb
P F T a0 059ai 7573 35T U
e S 7 o8l 25 sk Ll IS -
Mansoure@modares.ac.ir (J s Cal 30) Ol g5 o ye S 5 oKl A psle 03,5 Luils -

e S o8l (s 5 p e 05,8 sbel ¥

o

Je cnl 51300 S ESGlas 5 (s T 3580 alllan (g1 e Js & Olgie 4 glo o <558 1IMD 9 dino
J_\.,\{gdﬂu:%\};\};ﬁquaou“f@\gii;;ﬁ};}:gW}aii6p¢;t.>;f@a>u;.~|L;,-;A(um,ﬁté\ﬁ
b andlae cpl Coda s ToShsie 5o ey (oS Al 1 (e saeanT 51 ol JLid KI5 e Sl
S5 n e S e 2SS g e g 5 55 D 3E

B s,€ o 33) dys S oslissl NMRI 13551 S 1o 0 335 slecin oA 5 sledgn S| Sl ind 53 Semitf S50
W25 8 58 Jlesl o VU 3 temmar o g A mle S5 3B s ESG ple s S b bl S (e
b odeT oy (gloosls 03 5 g (50 )50 anlllas 5o 4 o led 5 b bl p g po he amlss slowl 51 ey ol VY
A > 5 4 52 TUKEY'S HSD 5 ANOVA 040 5T

FoS U8 05 8 5l Gl ane Syge 4 e 055 53 0k omae (Sl she Slim 457 sls OLES eeT st = sl
(p<+/+0) Asl o

S e S e oSS g3 1 o) e Glgdshe S ol S48 aSTals OliS addllas o) 1S T R
Bybip w558 53 Jske B e g g ooy el

S e NS (gl & 5h (e T IO S ls”

AS/D/E dlas o pdy ARV olg Dol ADYYY idlas J e s

4A0\0

oSl p s Dby Dke 5 Ges 4 S 5 s
9 S el gl w,ﬁ;w &G g 3y (Ko
Sl soms b cp3) g5 cpl (Y) AL o 4 oo
oSl adsl ol 53 5 Les ds zalS (Calises
(Y) 555 g0 0>
e pl JSE o pmls S5l e pl
4 S m G e a3 el g cpl s Sl
b il Il sl sk 5 Shes s e

OLS 5358 5 S0 053 5 W g 58 L

Sl SN 55l Camds S (gm0

6L€—::~"T)" Syl O o‘Ndﬁ@}L«gT Ol jue
SIB Cishe 5 g5 i (oSl Ao I (55
e f 8 K FSSL bl e ol b o
I “&:’.)Lﬁ)"ﬁ ‘&:*5,55}1;”' S Wl &S 3 4h o
3 See 5 I S s S g g pal Ll
rAA.;CJ—lg IWes| cpl o8 o0 sl Sl clic
s aste Jike o mle G 0518 02,5

el (V) b oo ol 3l (Bl Ol ST 0l OT JLss


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

coe Loy Goib o3 A

P TS e S sk e Sl S A
95ls (s\ plpls syl gl &S 5sh o Sy s
Bl Sglite 3 b ol SKen 0S5
ol I3 S ad gl T 4 o (5 2t &S5 0, 5
Jbo gl 555 (1) A8 sl ol (a0 g
S T 5 ES555505 S 5he p3) anlllan (512 (sobuie
OT 51 el S Jie &S5 Olgie & 5 il o 2 b
Jle s u—u‘)&-«ﬁ) Murakami .ijfdﬁ oslazw!
oslaiwl ol ¢S 4h 3l Gire (a.s\ Slwl g 1444
Spdidsh 5 e ST Olse Dol gy p a5 5 S
L e L;,ii; Ceizea (V) Az ls (SR S
O35l S5 5 0) cwsdhe Ol Sh Jke poen slow]
.M;;w)ﬁdﬁrs\gb);)sb(?)Q&M.ér.i..u
ESes 5 Yer¥ Jl s mLSKes 5 Grzeschik
g s S esliiul (g e el sl L ole s
o2 456 (&5 T loul 55 1y 5510STT ozl
4okl el Sladllas o )3 & T 51 V) ws S
S8 L8l gl b DISE e
(= SR Cb‘ sbul 51w WS 5 55 olds wls
oGt e Spddsh 5 Bl Ok T
il adlas pl Osda il i (6,8 03Il
o S e S5 58 p glepe S 58 25T

Sy

22 P9
P&l T Ol s

b slata P-A Wb 5 sledsn S G ol o
Fsn S 3l 4 NMRI 515 5l p 8 ¥e-¥0 05
“F 75 03 Bl I aemse ARalT Sl

SIS 5 0 4 Sllg 3 S oslizal (s g ol

Ol ST S e sadoee 1) (g5Re ZL 4 e
Slis ddshed v Sl dn el oS suslT
O5S1 g M5 oy € WAl sldshe
e p3l bl 53 ST BB Sl (Sae 0055 0
(V) il azals ¢35l
5 ESuS g gim p3) 1 my Y same &S355505 03!
g5 ol (V) das e 25 Ghe O OLr wbd I
J=lre s Glasl Sl dayses s JL el
Sylge 53 AY) 335 o sl (ire oSl oLl
sl Jole i 536 S LB e el (L
SN 5585k Slapila 4 0T 650y 5 2550
S Sl gl T (SO 3 g 0303 e g il
3 Sl Jo Ll a e ol el
T N N NN T
Dyhg Sl el 4 4 gl el b ime ) g
sl ) 3 5d g0 (SR BB 4 e LS (G jRe
sul & e Byl pan g (ambes 5 jhe o S
Ltd e o3l iopl posdle 338 a Sl Ll 3
W e g s o Rl 8l demes J I glas HLis
oSl Lol & 05k S5 O b
e ool 4 ugb glol T 238wyt
ST el Joo 0058 0 Wl WS s Lo 5
P Sl ok Wy KOS S5L Lal,s s oS
S sn 50905 b,y sS6 S350 £33 (promes
L e 3L 4 0l T Ul 58l &7 05 50
P Bl S5 e Sl s oSl g edid J STl
Sl a8 L3 ST 51 (V) Oliises S e I |y
Lo el sbml Sel (Bl - Js e g n 358
ol ST S eyl s S0 ]

1RAD oGuG /eos)l 8)9s /0Gw)S (Sb)y eole slEkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

q (23500 d)gIais YIS

F b P e ol S e el VY
S 3L 3L 5lSs Sl eslial b 5 10558
ol TP Sle 4y ol )l Gae s 8 ol 5 0
e e A 02l 15 Sl AL LSS s
R | RPN S RS f P TSPy
A ol S (058K VS a Cales)
G A 8 DB A s 1) (S -
A plosl s i el S8 4y (S (e 4
558 addlls ige sra Gulbl & 55 i o8
S e b LIS Cals 4 ey L
S I3 S Lo agh SlapY e 3 5 ainia
oh 4 slapY & 35 o ks ESFRICA PV
Y0 e & 6,80 5 a5 o8l e 5l ey
O si2s ol o e 5 43,8 513 0555 )3 adds
Al Clqd‘ Gl Colas 5 23 T
ST i s a2 5 S 20 58 5 50 andllae

b oY da (g p el edd 4 laeY
A S ol 55 a8 Ol bslas, 4 b
5 sl el oSG sl 1,5 i8S 0 Y
(w095 4 gz Olympus o 5Ky s ¢SS 4
09,50 Frwde L oal 0l a8 5o
3 e b Sl s e s B85 S
JE L g 5 4 S0 YO i a5
23 S 4 Sk oled Sl 4 LS
S 03 Se YExVE Colee
Microsoft Office PowerPoint 2003 | Hles
Slshe € 35 b b bl s s 8 o1k
ol S5 5olS Cmlusys S5 Se N s b ol

2. Perfusion
3. Cresyl fast violet

e S o8ty (S ple 0aSils Sy
bl g S Iy (6,85l b L b s iz
Sl el VY sl el VY Cos
i 25 OT 5l o gadue glie by a8 5,15
NG
e sl 5 (>l Sa)

S 5 b e gle T bl g ot
GO Y ez o @) G 5LI5 5 palS )
J5Is b 4 Y Y i 055 05 ) Gl
S b5 e S s 3 S G5 Slhe
w\:.\&nb@&.‘:@)hﬁ-);ﬂ@ﬁ
LFmmbs b o 81 b oy K a0 Ol
)bwck‘”ﬁj°“u-’j‘”@b‘:”).‘)50-’j}}
S L) BT e 4y ey S sy ) 5V
25 ls (e e 38 IF (S
oS badu b e Sy 5 3 8 el ek
ilesT 35 g0 Sl g (s 05 8
slss S 55 NMRI »i5 Bls s s » addllas
(Lrse 0058 o) dd el

$Sph oS Lng olebse Jolb 1S 0g 5

JLJ‘%&L@J&‘}AJAL&I)}J‘J&V_&o);—*
@MQ[}-)J@‘M})‘)L«JTQ&L‘,#S}-&
OMMWJJLLGATJ.M@}.L

S pi S ding olebse Jols e 05 5 ¥
M))‘}L@TQLSLLAJW

AT Slallas

1. Cold injury

1RAD GG /eos)l 8)9s /0Gw)S (Sb)y eole slGkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

v Loy Soib OB 1o

251l o 5 e (ST (slaes S Al el )3
05,5 3 o 4 Sl 03 55 I3 s 3 se
Pl sl il b JSE dgdshe oS
bl $Sas i b ool Sy 0 F Glews
e Sl ekd ag Gleb s (Y )
axsls sloul 1 A 457 5l Ol el anls sled g0
Solasne JKE 4 5L Oljs 4 @Il slgdsho sl
L a 03 S ol s (<o) AL s ralS
s (Jy Lsdgr o> 3 b JSE 4 sk
s JAS s S L amlie 55 mhaw dly 5o T
=Y pged) Sl al 2alS (g ols e S 4 5 51 ]
oSl 48 5ls 0l Il (sl g slta bl (&
o585 53 (Ymm®) g Ay L3 Lk ol sl
Jde 05 & (sl sldad ol 35 (VO£ /FA)xN " J oS
s e Soglis J 58 09 5L S 5 g (/VEFOIXY
o 055 Sl edd ag led 5o (p<i/0)) Cudls
Sy & (65 dbls b IS ke 51 )
038 ) 03 Woke wsdp sdalie 03 Uk
U ol s 5 il 855 538l
dasie DL 1y Fslize slaojlbl lacn bl
2 (Il e Sl gl 3l Sole () goad)
035 L oS s (VO /YOPNT g0 056y 8
03,5 L s d(p=2/¥Y) Sl s gae Sl J xS
<o /0V) 515 Ol 1) (gl sme ool Jka
S 51 0L G Sl a0 ol gl S5 b &
s Slglshe olai O (ST Lol glo oS 52
IS 05,8 5l I3 gan Sppe a4 daog 8 ) ol

Y Sl 5ed) AS

b Al o ol Gy e 5 b i lads
Sy (oS DMy 8 anlons (0 20 s V)
23,5 3,15 SPSS L1330 0 5 53 15 Ll sk o5l 5l okeT
3 03305 amslie SuSs L ANOVA (05T Loy
i 03T 5l e b bes B awlie ol

A o5l TUKEY’S HSD

4l
andllas 3530 Gloog S o Sy Sl ol

¢S 52 aS dazmar 3 la-U cansls sloul 1 ey
33 u.;jg.u};b L 5 ae edd 5yl ol 4 el
i e 4 Vel o oy o S 4 g e
5 Cmlosg slid gl Sy amld 4l 05 OL 2
6Ky 505 Ml b 0T aib w38 51
O O s )13 il o0 OT Jo 57 Ao s
3y el VY3l Ol sy ST iman
23 anlb bl Jowe 9 A3 5L Sy cang LS slon
S L5 OT S 5 0,5 3053 e 3l sl 4
2 e 65 53 e s
ol S oz B 5 18,

P /D addllas 5,40 lgdge S sla s,
3osn gl oS 55 bl 1 e Zele VY 5 FA
» oy Pl 680 5 SIS 5 )
wlom &S ai pl b Al edalin Olp OIS >~
oSes Lol 35 8 i S sl s JNestl Eely
35 &S wsl I8 ST Ul e glajli,
W3 K13 s p 2550 G
SFagrsn =S5 s S lalllas
o) smae sk Olin p (plo o 5755 5T ol

Bl Fsn e S m m e 5

1RAD oGuG /eos)l 8)9s /0Gw)S (Sb)y eole slEkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-07-24 ]

11 03000 d)g0is PS5y

Sl ) (5 095 (g0 P 5B 3 (F9 e Ve By - A o
R b wilog e 7 (S it Wl S Jokw (I8 cwd S 5
() Wl S

J2s Gl &5y (S 095 g0 s yud 31 (F9yue Vv B0 -) o
(P ) 5keg 579 50 g oS 9 AR b 03 0 Johw (339 Cond

1RAD 0BG /ea3il 8)9s /0Bws)S (Sibjy eole slGibily (alc dlas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

coe alopw Soib oG e

JRS Sl &5 gl al o 095 (g0 o 508 5l (J9 S Ve - e
(P) 10 ECud i § b9 g 0 F Sl i Wl S Joke (oI 919 Cud

1600

1400

1200

1000

800

600

400

Thaw 019 53 lghghu Slusd

200

ledg 5

30 P90 0 (> — o o8 e nae S Jobw S1iw daslio 1Y 515 ged
O S S b sokue 4 595l ! b 9 Jowe (S 55T 095 o daw w9

Adb (o0 318 (=0 p<0.05 maw s3a,b

by e g HLaS ol 3 g g Doyl o o

Gy (L3S I3 demer by g S
2 S Gk 4 gl S skl 1y age
YooX Jle s L5 Sea 5 Grzeschik.s g 5o e

35 () Yerr Jle 5 5L 5 Kawai 5 (V)

o
o3l sl S (gla 575 51 Sl il
Gog Fan e 53 Johe Koo ey 5 G
5 4z O3 U Che 4 5 U35 eslial
Cazmaz 05 5L 1 1 jhe o 0 T 51 (6,8 e

s Jlasl Jlsly o OT mhaw 51 gl T

1RAD oGuG /eos)l 8)9s /0Gw)S (Sb)y eole slEkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

W snge d)gois PS5y

1444 Jlo s 5L 5 Ding buw g 45 Sl
plsil (17) 1494 JLo s 1,8 5 Eisch 5 (Vo)
S e el VY &S Llgdige o5 A3 esls 0L (s
3315 e 5 & e Olie g ey 130 anlS sl
N5l 53556 pledse 4 Sow Ol 3L
izl (i3 S 515 gy 350 Ol )
P DN G- SN DR o O B R S RPN
s Wl (ae Gl Ol (s
o 8 N F patia 5 A8 sy S e
J6 Oljee 4 (Il e (sl sl sl LS sl |
SalS 4 545 e enls Jlazl L Z3L rals (glabSe
5 63385 G S e e 4 Il e sl
S s L ol Calle ol & ABL SismT
A& et (V) 1,8 5 Morita-Fujimura L ¢
e 53 4 sll S tle e O p8 1 e
ol 03 8 Lages IS 5 LS eslinal g
st O ST 5 655, Jske o8 e T
YF 3 a8 ol 35 n pas (V) S o il 1
6T 55 655,85 & e i paor tonml &yl ol
Shdm Cele YP-VY oS ol Ll das &
Gl il AT 3 Sl (i jon o SSley 5 sl
S E e ON L5 S5 SmaT el
s ) 4 3] ey e s ST
Jus & 5008 63 Shes @il 5 47y oo

(V8) Bl axils 5 05 9d e Slow) @%Toﬁ

S 5 4o
S glo oS 50 & 305 O G ) il

cé}n&\b&::’-\):‘_;}i.ar:bl?gbjbq@dm

adllas pl sl on Sles 3 (Sihe o] Lo puien

2 a5l o 5 G5 pol sl g (oo &5 40
5 dde Jle glopm ¢S 08 s S oslizal ige jhe
5 SSIails e gl adlas gl glods o
N rms b 4 e 8T ol 4 56 R0 lgeT
Wy ol 4 56 lgnT (1) 538 s 4 56 Lol
ﬁwﬁmﬁrfw;wbﬁww‘ﬂ JSSsl,
o5 4 e Dol il 5 Wil Jshe J5s 4
S35 s DNA Sl (658 gioe 43 T oI shr
NP 355 o Jole 8 a0 20

o3m 4ol camls sl 5l ey ol G o
Ay st 5 4 5 o Il 53 g pSs ST s 51 s
H s anls el O 0L o e 4 Yt o
OT 4l tiz CBd8 5 5 Sl 035 HLtd 5 Lo
Llg e 0T M o8 Wi &Ky o5 SlS ast
wwspy JBT Gimen 5 05 O ddzme 5l
23 e b Gl Sl G 5 L Ol
cangls sloul Gl e Cole VY (gl S48 foue
sy o 4 Y| Conds ol o 30 e
5 Murakami .43l oo oS] sl I ay Ol
sbul Gl gl &S 5i Je 1S () sl K
S el 5 Ol slowl (i 87 ealial (g jhe anls
L3S AL Ty ol S 4d 51 s

Lo s pdids hIBl 1SSl Re !
dobo 5 Shee 53 Il She 4 (S5he -
&S 4i slul 31 e (1) 35,5 s sloul U5l
G Al ST as ST gl
OS5 4 e & Jsho SLie A sdnd
S s S A ol Ken 33,5
wllln Lol o 53 (V) S Wl S35 s jhe

1RAD GG /eos)l 8)9s /0Gw)S (Sb)y eole slGkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html

[ Downloaded from gku.muk.ac.ir on 2025-07-24 ]

v alopw Soib o3BG e

.)ﬁ@u&)){))é)lmgf%)ﬂ) Huw&@}wa\w&bﬁsf}s:‘bum
°'>l'>dut§u:}‘}§'°u;§f_u‘““>w‘§:J;)'}b

References

1. Murakami K, Kondo T, Yang G, Chen SF and Morita-Fujimura Chan PH. Cold injury in mice: A
model to study mechanisms of brain edema and neuronal apoptosis. Progress Neurobiol 1999; 57:
289-290.

2. Klatzo I. Evolution of brain edema concepts. Acta Neurochir 1996; 60: 3-6.

3. Chan PH, Longar S and Fishman RA. Phospholipid degradation and edema development in cold-
injured rat brain. Brain Res 1983; 277(2):329-37.

4. Chan PH, Fishman RA.The role of arachidonic acid in vasogenic brain edema. Fed Proc 1984;
43(2):210-3.

5. Gorgulu A, Palaoglu S, Ismailoglu O, Tuncel M, Surucu M T, ErbilM and et al. Effect of melatonin
on cerebral edema in rats .Neurosurgery 2001; 49: 1434-1441.

6. Turkoglu OF, Eroglu H, Okutan O and Burul E. The efficiency of dexamethasone sodium
phosphate-encapsulated chitosan microspheres after cold injury. Surgical Neurology 2005; 64: S11-
S16.

7. Grzeschik SM, Maier CM and Chan PH. Effects of cold injury-induced trauma in manganese
superoxide dismutase-deficient mice. Neurotrauma 2003; 20(6): 571-581.
8. The Mouse Brain Atlas. [37 scren], at: http://www.mbl.org/atlas/atlas.php, 30 july 2006.

9. Murakami K, Kondo T and Chan PH. Blood brain barrier disruption, edema formation, and
apoptotic neuronal death following cold injury. Neurochir Suppl (Wien) 1997; 70: 234-6.

10. Kawai N, Kawanishi M, Okada M, Matsumoto Y and Nagao S. Treatment of cold injury-induced
brain edema with a nonspecific matrix metalloproteinase inhibitor MMI270 in rats. Neurotrauma
2003; 20(7): 649-57.

11. Nilsson P, Hillered L, Olsson Y, Sheardown MJ, Hansen AJ and Regional changes in interstitial
K" and Ca®" levels following cortical compression contusion trauma in rats. J Cereb Blood Flow
Metab 1993; 13: 183-192.

12. Nilsson P, Hillered L, Ponten U and Ungerstedt U. Changes in cortical extracellular levels of
energy-related metabolites and amino acids following concussive brain injury in rats. J Cereb Blood
Flow Metab 1990; 10: 631-637.

13. Nilsson P, Laursen H, Hillered L and Hansen AJ. Calcium movements in traumatic brain
injury:the role of glutamate receptor-operated ion channels. J Cereb Blood Flow Metab 1996;16: 262-
270.

14. Ommaya AK. Head injury mechanisms and the concept of preventive management a review and
critical synthesis. J Neurotrauma 1995; 12: 527-546.

15. Deng X, Ladenheim B, Tsao LI and Cadet JL. Null mutation of c-fos causes exacerbation of
methamphetamine-induced neurotoxicity. J Neurosci 1999; 19: 10107-10115.

16. Eisch AJ, Schmued LC and Marshall JF. Characterizing cortical neuron injury with Fluoro-Jade
labelling after a neurotoxic regimen of methamphetamine. Synapse 1998; 30: 329-333.

17. Morita-Fujimura Y, Fujimura M, Kawase M, Murakami K, Kim GW and Chan PH. Inhibition of
interlukin-1 beta converting enzyme family protease (caspases) reduces cold injury-induced brain
trauma and DNA fragmentation in mice. Cereb Blood Flow Metab 1999; 19(6): 634-42.

18. Cernak I, Champan SM, Hamlin GP and Vink R. Temporal characterisation of pro- and anti-
apoptotic mechanisms following diffuse traumatic brain injury in rats. Neurosci 2002; 9(5): 565-572.
19. Fox GB, Fan L, LeVasseur R and Faden Al. Effects of traumatic brain injury on mouse spatial and
nonspatial learning in the barnes ciecular maze. J Neurotrauma 1998; 15: 1037-1046.

1RAD oGuG /eos)l 8)9s /0Gw)S (Sb)y eole slEkils alc alas


https://sjku.muk.ac.ir/article-1-138-fa.html
http://www.tcpdf.org

