[ Downloaded from ijpp.phypha.ir on 2025-05-22 ]

IranJPP

Iranian Journal of
Physiology and Pharmacology

(e ]

S0 SLid JT (5 3> JHid! LS 48 ST g g9 clidlono Ol 1 i
e 3980 (S JS19 31y ¥ JWo il w0 ige 99 S Ao 3 (il iles g

#Y

Yol e dosme g peid yneww Fo3l5 wlie dobold *Y g 5 dlor ¢ Syl deme

Oyl oliile S colisle S Sy pole olKily ¢ o gomatily Gliiod dieS .
Olyl colizile S colizile S  Sss pole olRily ¢ gl pole Slisins 35y Y
Ol (OIS g A (S pole oKl «(sTglgngyg Sl S50 Y

Vo) Cadiguodyl VY i dy Ve opdyg)d 0 :cdl )

S

48 ol Slgg 25 o150 sl iy (s IS €95 25 @l ol oA IS (5 o 5 o IIBT Sy (16 ol 18D g dige
e oglgan Gliime plply sl 0355 g0 MalST o155 (slal (loyd gz 418,55 loyd (sla ) ool g e (S5 CedS Sl o
ot s SIS s 13 mopgnite ol 5 asmSTLl Sl ol e Slodgy Lol amls aile 10l )8 5 s elagyls 5l Lo
Slorp 29 2 mepsite (£ 31 32)5 Sl 5 Sy bl DIl el (i85 pols adllas )3l sdesy Sl 4 ame 5 (555 5
285 18 i) 2050 e hse (25l (S 0 Sles

L ooy € 095 duw g () 9l Jol> 0S8l )3 (0156 sl (215 sl (y9e) o (lgis S 09,8 iy )3 @) o Y0 i 1 y09
Lo 595 3 0js Sl 9 BBB (g8 (99 (gl E1 axiio (6)18) (sacans a8)5 )18 Vg0 o Jlaz 9 93 S slajed b ((ne)gite) (mepgiie
P 5 ELBS (S g e g)g ph)led (nimed g p oy S i e (95Tl GYBIS (o p Dlianss 8 ploxl (2l Sl e YA 5 YV O Y
A5 S el 0js) YA (5093 Lk

Ol pmen 5 (5 > 3y Sles S5ty ( (SIS 5 by (Tl )3 SRR cage repgite (S5 B 5y 4 O (L gl sLeaidly
Ol gl 09,5 4 Cnd (9515 9 JYBIS 00> (58l o Cppiad (gt 39ub 0 (19 sl 4 Mo l o (gl sBse )3 (59 calize
355 Gl 09,5 41 s (5 g om sloygyg S G5Bl g s Syt e

2 £55 Col Jlid S 290 53,3 L3l s Ml megiie (215 S 35 iS5 igag clidlons 126 oS doml

Soyg bl ¢ e ygite o S > 3)Sloe «Siilg g 353 ¢l 5T (o156 ol 1 gl L0314

.

LVRY-V

= Lals 5 00 S g 5 Luwydc Sl 300 3559 (Sodio
52599909 Sl ol o ot 6158 (59 1 (SIS
3 33,5 e 3ol adgl couml 4 o Gl CBlaie 4y gl
B! Jgbw 090 sl @l (55 S5 (216 il
e g deboly Jeba b Jls b ol Cowl Ko &5 18] o

2 opbe SOl Cpytare (S (2l Ol o]

ooy i wladss ..\_.{'I = Gty bvyais” Sloyd plls
S50 ol 4 Ml e 48l dnwgs (slayguiS > oS ol
Sl Cumdg S &S Wb o 485 (ygalee S > 485 o)
Lgl.tbwm] LY L>9J)4O L)")l?'c )' [\] M)(_,’.A ).L:JAJ oAMsul)i:
(gas Obbol_{}' L C"—{)" u_il_ib.'{[p,\_c LY 0193’@ u.cl:id
g9 )yl JyiS oLy Gials o i 5y Slos o)

Pharmacy.sajad@yahoo.com; sajad.fakhri@kums.ac.ir (ORCID: 0000-0001-8265-8284) :c.lsSe Jstums sdiaysi ®


mailto:sajad.fakhri@kums.ac.ir
mailto:Pharmacy.sajad@yahoo.com
http://ijpp.phypha.ir/article-1-558-en.html

[ Downloaded from ijpp.phypha.ir on 2025-05-22 ]

Oar 5 (Sl

=18 ol Clate (e piie (55 B 52y

5 Sl 3)3 d9-k O (oo LI Wl £l (55 >)
5 s Coolh @ g basl aih S e 0 Slas
glralasly oo (B (pen 5 (repsite (598 (S|l
1 «Sbgyg sla 53 slsul o sl la JGsl, ¢ bl
5 P9y9— Clasloe ol 1 Jlais] i & 4 dlas ]
530 it )3 (o ppiio (o155 31 (30,5 SlausT 3l
u_cLéd w_wl clxio 9)|J C)ﬂl )’l ‘swb u‘SP J)S.Lg.c dgub

wl W) s

g, g 3lge
C.’:U!g.::-

YYe=YAr Sjg 0390 b olyos (g yw YO lis
o ot 0 09,5 M) )13 (yp 3)90 09)5 B 3 p)S
Jos cov (2155 gl 095 (o) o (19 ogSiY
Ol Jlop oaiiSedlyd g (olss conl 5 (ogiSiue
o G55 (e p9iste (sLmog, S fg)l> S lyicany
23 pe gttt 03Bl g (259 ol g o9
o Sltlef] oles Voo Jio Jloz 5 o9 oS slaclale
5y gadllas Mol cpoosl (SMS) selgd b gsllas ¢ gaiod
MBI 1S oliile S (S is pole oSy sMS) gateS g
S eUlge 13 pbsl (IR.KUMS.REC.1399.386
Sl ol wyiod b S, celo VY (g sl VY a5 >
A5 (Bl 42,3 Y0 01 JyuS Syl b g 39290 (1S
S5l e aan SO Bl Slilejl as (o)l
9 0jg xS0l ad plosl Al plas lase b Lo ybge (0
o903l Jold Slgyg 2y0 b)) (ylidy slacens izeen
sboigy 33 (5> 3, Slas 5 (558095 9 gl € xio
lyas I Lol Lel56 ol 5§ oy YA 5 V) OF
e 9 Py S i e (0195 gl YL ooy
209> 0ok j8 EBY (S > g (e Slagye 0)led
W (6550310 059,YA

Slo J 3 55,5 L wlpeo clajbss Dot
b plosil p,S 58T p 5 o Vo A ) s3] el S

4>l )0 o Cudy 4l lage (Sl Joo pbl jolaten
4 uﬁlfw JJKM;‘ L RtV oAyﬁ‘)S d]:\.:f» dl.mo).g(o

Y¥

Oleer 23,5 S9y5 ey J S Sslr g ol (0550 4
sloalanly (2155 Coml cBlite Jslo S5l (slala]
ol 4l (2)les dbml 13 e (BB 95 1AeST (o il
Y] losls
)_gosl't_c Sowd u_cl?u w] L Mo &5 d)]ﬁ' gy
3)3 Glgie Cod aS WS o )5 ) (gl 0yd (IS > b
)Ly po e L Sl 353 98 o0 4 lid Sl
48 ol olyon Linagll 5 Ljillem cs395u365 3y Jto
Ak ylre O] Mool jo (Selaie Jg)e0 slapussSo
3 &9 (il 4 barpe Joloe g il (355 pa5uie e,
ol Sl o 5 caslio loyd 5o ol yen S o I
ol a0 Mo ) Low 305 4 4o g3l 1 Ll o 1))
o=l S35 S dilie sy p o Gl obo
9 Lagyly ol o g cowlio Sloyoly ST ol 8l
zolo> agi 3y50 23l pl a4 KoS can s sl loyd
DTy i (gp900 9 23 o) 42 225 9 0392 (S35
(Sl 5l ole s calisee Sladllas gy 0 54 cobs
G5 9 Shed Bpas swies [F] Wled,S 10l AMPK?
SLgys 2 el cel wslg o gyl ool Slaw J30
ey )I Lg).«f}l> 4]4»;‘94; u’.:Lo).) Lo b ol u’.hou
Joe S 3 izmen [0 £ 095 (ool (S9)95 (sl
Jes 5l am clad s canlie lanST sl Ll SO lgiea
Ol e (65500 aalllas 3 [B] 595 (Byme (2
i8Sty (gt Blao S 30,5 Aedlns
il T V= )l 505 o oS5 455
V]S olpre o gige 1 SSbgye 0y LialS o
=58 B0 5,5 it 2L rimes oty Olalllae
3ySses 9o 3 |y (B ae slagby) plow b duslie )
Bl e (i Joer Sy ] S5l 5 S o
5 ST sl @l gl il 8l alawlgay ¢ cbs 81 5,5
oS gL g (o) sy LS Sl o 085 Oliee

! Adenosine monophosphate activated protein kinase
2 Tumor necrosis factor alpha
3 Interleukin 1 beta
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Abstract

Background and Aim: Spinal cord injury (SCI) is a debilitating sensory-motor dysfunction. Neuropathic pain and
motor dysfunction are the most common types of dysfunctionality after SCI, which reduces the quality of life. So far,
SCI treatment has not been completely effective and researchers are seeking for novel alternative/potent therapies.
Metformin has shown antioxidant and anti-inflammatory effects on the central and peripheral nervous systems. In the
present study, the probable neuroprotective and antioxidant effects of intrathecal metformin administration was
evaluated on the neuropathic pain and motor dysfunction after SCI.

Methods: Thirty-five rats were divided into five groups: sham, SCI, and metformin (Met) at doses of 1, 2 and 4 mM.
Hot plate, acetone, and von Frey behavioral tests and weight changes were performed on days 7, 14, 21, and 28 after
SCI. The changes in serum levels of catalase and glutathione, as well as nitrite level, and numbers of sensory and motor
neurons were measured on day 28 after surgery.

Results: Intrathecal injection of metformin reduced heat, cold and mechanical pain, motor activity, and modulated
weight changes in rats after SCI. Intrathecal metformin also attenuated serum changes of catalase and glutathione,
decreased serum nitrite, and increased survived sensory and motor neurons after SCI.

Conclusion: Employing the neuroprotective and antioxidant potential of intrathecal metformin administration could

reduce neuropathic pain and improve motor dysfunction following SCI.

Keywords: Spinal cord injury, Antioxidant, Neuropathic pain, Motor activity, Metformin, Neuroprotection
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