[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

w93 Yo
Olmund y (S 3y pale olidls alxo
A\—;Y G‘Y‘QA C:.h))s)é 6‘6 0)9n>

OF Ol 2 (S ceas GuFIRY & )b 3l S culld ol S
SB g0 il s 50 (SIS (9398 (49959595 SBON 5
b yg 358 BHIS § 2l yxo
' B Lo Sl

AT/l s AF/NV/F o 95 31 4Sol Cdlsd  AF/F/1S iMool g okimg 95 4 dllie Jlosl  AF/Y/Y tallis Bl 50

( 045z
e 5o 1y Mo phless 5 00l Lol pnar pics )lon b ol 5l a5 col (b g5 idas g dae
A Dhas 5 Fgpe -8 il 2l ol 51 (236 Bl 5 S b rald wiile g0 Shee (2l 5l (5 ke
Soni xS 5 Ol p BB eas Gansl sy 4 Sulled el 1 et 0l addlhe 1 Gas aes e

g Slig e 9,0 4 Wi 5 2l e S hge Siibow cras ;3 (Sud9 595

03,5 5 JrS 09,5 93 & Jliaag S5 5l Age pe V0 S 03 (025 g9 5l pol addllas ey g Olge
Sailigyg 00 (s iy slagyge;] atin (i (b w26 cuae (o)l Goyb 5l sl rals el
Real iS5 b Slows camas 45 TIKC 5 THKB TTKA (slagys ol s ates azin Ll o 0 alil 05,5 55 4
A s lie 09,5 99,0 e g0yl jlosliinl b g Y247 g b laryy le &l pais s )5 (6 wSo;luil time PCR
o ooliial ) )So slaojlail b adogs il g Jelows 51 cog S g0 50 (6518, slagyge;l gl amylio jolaie 4

orized 5 5yl b e 5 Sl slnlogll cas atily als collad a5 ols ()l (5,55, slagyges] baidl
3955 00 03 Ol oS 09,5 b daliie 1 gnl 2 ogdle (P14 0) 03,5 SNL 65,5 10 3,0 allinl als
(<[ 0) 550 FYLSNL 05,5 Sl rae )5 55l

GOy emas w55 wdle g TIKC ¢ TrkB (TrkA (5 olo ol L SNL S a4y axdl ralS codled 1 g puS amudis
e 5l i (b igye8 leeninS lo cmae ol F1 0 sy oo S 4l ol jen (Sl Llogll (5l
il oes patie (295 4 (335 o) g5le wix ja 090

S0 Sl 1alS (LS (15,5 005 1S «Silig e 850 (2l e hge 1 gualS sWejly
\ J

OIJ.Z“ cdwj “‘)[’P.‘*JJ (3;)4.«4.5 ‘_J) e&lﬁ'b AL;L.J r)lﬁ E) CJL:{J‘ 0dSisls :Lfv\; S S &;J}AT ojjf Jl{.\\:‘»‘ (d)ﬁ.«m OM‘)J) -\

akazemi @Vru.ac.ir : Sy xSl oy o FEFIFIYYYS K55 @ TEVNYTS il


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

e ol S 03 0Ly (S s iy SIS b ) G el el 5T oY

gai Ob e GlooaisS ol aipds g
s [N witn pae slaJshe (0S5 5 o Sles
5 bl iomar a8 Gala, ol oeliss 3
@2hatls W) cage o [A] W)l pmlow ©)08
ol Laordsisysi [10] Wsdioo (s 5 (SomST
Jole «(nerve growth factor; NGF)  owac o) Jele
(brain derived e 5l ouls Flie oeas adw
5 (NT-3) Y- .84 ,35,5 neurotrophin factor; BDNF)
D] il o (NTA/5 L NT-5) O uds 5955

035 Gl g abewy a4 logndsig)s Jles
GibeS oS oolgls gl o cblug  alflos
ey oS 5l oS (Trk family) (550095
0% ,.S § TrKC 4 TrkB TrkA Jols 5 sws g3luS
59,55 Jole oS 00lgils Sl (spae) PTS (2895995
395 Syl lacndg s,08 ples [IV] aibice (559095
S e Jlas TIK 00,5 S 5l e b 5 3, 51,
4y NT4/5 s BDNF (a5 o Jlss |, TrkA oui,.5 NGF
TrkC 0w o8 WL NT-3 5 wgd oo e TTKB 05 .5
Glroni .5 o 4 wilgh oo 53 NT-3 Lol wiS o Jled 1,
s Capsoni ,oowen 9 Kalb [VV] o0gd Laie Trk
oni oS 5 Shos jo PP a5 W S 5,155 oS
(Do dily Cugti (g 8, OIS 4 Trk 8y )g,6
e ogysh Sl g GeuST g (s alesls
ashe e Sbgyg ey 93 NY-NF] 0pd e
Orizer 5 (SN CehS p e Ol adla
[0] &S o0 dbn] ol siloyo sloas 32

SaosinS B s & Slbe Jb ool b
eas gl Lol Shsys )0 SS9 e)s

il ouls ploul (Spinal; Nerve Ligation SNL) el

dodio

Gl e a8 col g llid (Gl yei 050
Sz a5 ol 0,0 BB 0ed oo O] ceac s
Soie Sde (Sbigygs e 359 oo (bl
wsp Glime 5 (SW) CebsS p e SIS anila
D] 0,18 o o loss oiloyo

5 SN CeksS SRl L G cldld (Y gl
ol gl (g (Saiy rils gl g eog bag e el
SN s Ay el iy el ol sl
als Jols Go el Y] axibe olaaly,
sl (B aler I beddld 5l sles S
5 Sk Gt (Sl sgyoly wile S g (2
3 Ysemo (Jbo cnl b Y] wibise )5 s alsl
Sl & W Ghlaw i (epe 98 s ol jlen
S0 B 4 ld gyl G cled palS aree
SNy CotS Jiall cow Sul a4 adb ol &S
WSl ale Lbjlse ol wrse g [F] oo o less
951 B9y ol i (g3,Shas Cod b als
[0] g g0 Sl g SDlac

@M Ghle yo ol b slapleys (Jl cnl b
g Boee 5 amils ol Sl Sbs,s Sl
A)lse shls nl nogdle tleys b wigd oo 358 (S
R Ladg 39,98 a5 (nl aiS [F] ates 55 (5 ke
oasasplis Wyls (Slgyg 90 (owlidsilom ;0 (oot
5 e Sboyo ahads Allg oo s ol a5 sl oyl
sk 4 lainds igye cnl pogdle aams 4l o
Lok o) ol 5l s Shass 20 il osdll

[V] s oo Lis 1) (55l &g (5l weSae

148 Jlo oY oyles (VD 0498

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

oY

BB Lo Jlue

o5 Sl Okl Sl e (Ghgy onl e aodlS b
5 S poler ot whw 53 Slosts G SMLas g
S5 il opin (o) 0dly g 0nd lax (2 pgo
A E58 G Cesns (5505 oty eas S ALl
P a8l jelxe Slasl Gl cdLb Lo
Thiead e &5 31 oslitl b oSome sbo & (505
ez Jows sleil o lds (nly 328 5L silk
Al 00y 0,5 byd sl o PLS obl 51 liebl
(S35 Pl ceas ol Ol Chz piren
Oinlesl aalsl jo Sbles L ol Jgdue oYL cdo
8, slaggesl jo 1, (Sl 0,0 a5 wak bl
Sy b S5 09,5 )3 (e B 0,5 y3 p3) wisly las
Ol 5l 9w ools A o) VL 4l o alae
G e alae 5 Gy (Sl eas ol
sohie 4l 00y adu Shew +ff asu & L oceas
5 e Sllge 5 6,68, slagtalel c )85k
2L Y Gay e 509 59, ¥ ae 4 gl g, slKd
5 Sele slalodl slapsesl 51 S e oy
S Syge o xS 1 Gl bl
O w0 by olRaslesl a Jll Gl ey bl
L 0 4B Yoo¥s Goe a iolesl 8ly (gly>!
S b 4 el b S e Giale] Lo
daggail adsh izl 51y 0,0 Slojld; liee 4l
e s e V0] ab el san,plsd Sllee
9 950 &)l slaggesl sazme gl2l b (san, s8]
Sllga> «Slgyg 93 e9dg 5l 8l pliebl 51y
a4 by ;lis SNL 69,5 o |, Lslogdl § (68,0, a5

POkl b sad b )5 5l s fagh 50 (Sosesl (lye

959,98 Sron xS Glo S paine 5 ais S8
A olyen Sl azx b Slg,e 00 Sl ,0 Trk
Gl Sl b ) il aalllas Ban (ol ply
O » R ceae gan Bl Oyee 4 aldly
Sl bse Silow ceas )3 TrK (85 55,58 slooss 5
2l 5 (gl e
g, g olge

IYAE Lo 4o a5 ool )20 g9 5l anllas oyl
G e VoG r Ol oo Sy oA
VO£V . (5j9 oogamme j3 JLiays ol5 51 Al 5 ale
Wb lser e b bl cqz 285 ol o5
az,0 YYEY Sleo Lylis o gl 5l G Ollgs
iy, b el \TAY 52 co g o5 il
9 6,08 Ly Canyp olBidly Slilgas ofiule;l o
b 4 b, wab wis Ol g pgake lié L
Collad 05,5 5 (B=olawd) JuS 05,5 90 4y ol
A 59y B g 0dd i (B=0laas) (SNL) adl,  als
ol 50 b oe (Sopm) Sllps Sl Conly
S g il 55 585 50 Lawgs o fige (gl 09
S L Gl ol gy gleanll pla 5 wiad
D 4aS by a5 Slls b S B ol
23,5 plol g, 4185 8 anl 5 gz 3590 olKtslo

axlllas (gl 03,55 ssbo 4y 45 Cansl g, SNL oo
Slalid; g bag)ls 5B 5 Sibgys 3,3 Slapailse
Joe o) Cgz 0,05 oo 1,8 colainl 0y90 00 L bad e
3 S ks 70) Jynligiy o b lao) il SNL
Gt (Bl 05y Doz 4 N Gjy eSS e
ol il (S (65085 iy cwas e 5 00

4 .ab 08 0,5 oSoxe el a4 [VO] Chung ¢ Kim o,

A48 Jlo oY ojleds (VO 693

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

e ol S 03 Oly ) (S s oy S b ) G b el 5T 0F

e 2l b i e b le> )85l aiss
3 olse s & Sl i3u ()l e GBS e
SOl Sl gdads (oyme j0 W (oSdy gl (s
S 4y olws awgi (1 9 Gl Sl ey 28,518
ek 55 b b 0aS b g ad Jlb el le by
Ols Jozd Gl PWT il b 5 000 5 ciBgie ;o0
R i )50 ol lejaae] Sime 4
@ids Ve B0 Jolgd by oslie jsb ar b p» 288
5,5 ailil Hlsie 4 il uSils 5 LinleT b 4w (gl
ol Gl G pSslr ez mizen b S )l
Ao as S L o asl VY Libeyl ole adaii wcdl
25U Olsie 4 adsl pSoilul aw (Sils (mizren
il ol S Tsl Caz ab a3 S s b
s ais S L 4l Fe tolesT (CULOFF) b, alas
A Slas soys e 4 Gl 60,0 woly yo
oolazwl b (Maximum Possible Effect) %MPE S
(Ut Off oloj = 4y 7o31) 1020 ,5 arlone 5 Jses?
=V x (b g Sl e Sl =l 5B/
w adg) g S0l aus paSilie paizean [VA] %MPE
DA s a5 ki o aly b g
Sghye @ian 7 ooy oL 5l om el FA
Slo 59,0 GuyF bawg (05,8 o )0 o B) gle
VO okl s (S e e ke A1) GeelS
B bcaeSv 5 gt (PSS 55 e e
sl ige yo a5 (LAL6) Silaw cuae onims JSis
(oo YO U Y+) T10-T12 sloo g o il o
Aol (Sae i (n ol o o p b lad 51,8
9 Sexie mlo (59 50 baiged (oled ol gl el

Nl (5,108 gas Julo g 4325 6l

5,5 S92y anl slie 4 )b, slagges] @i
oS 1zl acie 5o e Sogajl yo Siilyg e
Ol oSS slissall o Seglal kite &
MM&J"‘))Oﬁwm‘S‘&ﬁ)
dF 5 e il Yo gl g YoxYe sl 4y LodIS
aado Ve was o 4 Oliles 0,5 ole Cye
bmsgdl Grmin jshate 4 S 13 Sl
Stolting <5’ ,.5) Von Ferry calizes sla,l 5l ¢ Sl
& f ‘Y) P; Fe Y 03gda 4O (&afoT )5.“5 colw
GLls 6L bl jp s eslinul les SISy 50
@ gl obml pas Sjge 50 g b 950 5y e
Voar gl wes)S eolaul YL 039 b bl 5l e s
canlie (Gl bgs b 008 wil) el o llste
oty OIS ey Al plsie 4 iy ples 0 S e
o951 9 wb o (Paw Withdrawal Threshold; PWT)
oz 5l o)l 5l G e @ Gloe> axiliy (28l assls
aliw] Glgie 4 Fr sae wls cod b 55 Froo)led b
N B A e N I R
olsie 4 bl (Sl 5 0 1,5 aiBo ¥ fBlao gl
IVF] wo 3 jelate iy yowiS u asliw]
s Hargreaves g, 3l colaiwl L 5)l> (50,0,
oiws jl eolawl peud) s oS L [VY] o Sen
@M ol 4y 08,5 )8 G 950 (el 4 seme
Radiant Heat Plantar Test (Ugo oKiws 5l solatul b
oSl izl SEl aw o ollg> Bassil, Italy)
95 29 Gragilo Yo gl g YV (e 5 Jsb) (D5

Yo 5l o 3,8 18 el W oSy ain S

148 Jlo oY oyles (VD 0498

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

AT

BB Lo Jlue

3l 3 6l ax,0 A0 Juls Real time PCR o oslaul
VO Sowe 4y ol )5 Sile 4z, A0 @ids Ve Soe 4
o l80) adds )V e ol )5 ole 4z o £ sl
Py b SR 09e o ol Glie g (S
VAL o dolse YRACT

s SPSS l38le 5 s oud (55 aex slaosls
ooliiul slaasg ae (28,5 )15 Jlod g 25 9590 Ve
Loools (51,8 355 (031 smaels Jols el STl
slaggesl 5l eoliinl b s 4 lauilb)ly uils g
5 (Kolmogorov-Smirnov) g el —3g,54elsS
ol 515l o e85 18 bl 890 (LEVENE) (gl
e Sz (P> 100) a5l 50 ool byt badg pie
Sl Jis T og03] 5l b piie o Sglis (gl gine
Load,bgs uibyly Jodow (05 Ole Slpass (g
9 50 &), slagses] dmlie Cuz) 5 Se laolul
Gold s s ol oolaiul (asdlas 0,90 Jobo ;0 09,5
Al ad S a0 /o0 lagyge;l o

Ol 55 laoslwil b adylogs (il )y Joloo gl
g0 (ONL) £bu cuas gui,KJ aian & 45 ol
&350 5 (1 Jloged) (=+/++Y) (Sl slnslogll
39 SNL 04,5 slocs, 1o (¥ Lloges) (P=2/-Y) J,l,>
055 gon 4l od 5500 S 05,5 b anlis
s (P=+IAF ) wzs eaalie o (Bl el
THRA 55 ole Ol ol LS Jites T 05l
35 (P=+/++1) TrKC 4 (p<+/++\) TrkB «(p=+/+-Y)
33 YL S8 09,5 b aslin ;0 SNL 055 slocs o

(Y loged)

gl S gl 28l )5 (e 00 3ga> howias

QlAzol Lysis ,o Y+ 4\ cows 4 total RNA

izl by elae a4 w5 5900 Reagent

VoSl azps F s Job Jpame (i
Joe Jlojguigy olfiws b dads jo ;90 VYo v addo
@) G g s 5 55 5l ol Lo PIT320
OGS Dol 4y 4l VO o 4y 5 boglse p,89, IS L <10
50 590 VO ol F e ax 0 F o Jeass Lol ools
9 (e SR g Sod yUle ABS ;3 je0 VY e ek caiSs
oals anils y RNA (sgimma jido 050 lox o 5l ol
49 20 bole Jobopgnl b /0 4 ) Cond b
a0 0 e 0l o) GBI gleo jo adde Ve Ous
S98 il aBo o y90 VVeer aids Ve ol 5 ile
Yo o os siied Jsbl o RNA (gl Pellet o
RNA clile a5 J> RNASFree o ity See
5 (Eppendorff, Germany) <é,5 1,8  ioiw 9,50
oalss laie 4 Y B VA on YA 4 Y8 Ldo S
Voeolatwl L DNA w5 o ool
Random hexamer ;| oolatwl L 3 RNA 4,558
sl Mmulv Reverse transcriptase o351 ¢ primer
MRNA TrkA, TrkB, :\ls zshw ¢ Sojlal .cd)8
5l eslizul L PCR  Redl time oS i, L TrkC
USA Applied Bio ) o slilPrimix syber green |1
9 oS Ve pled o )0 (iSly Lol (systems
b wdnly o)se duplicate o )ge 4y (iSTy 2
9 oni S slagy Gledbl ulul » el
eS8 lawgs s NBCI g5 S ,o GAPDH 5 s5LuS
4 GAPDH I al alxil g 08 ;525 0395k

S0 plod dabpy o8 eolaiul JpuS 5 olee

A48 Jlo oY ojleds (VO 693

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

e W0, S 05 Ol S cnas oy 5T G b 3 G cdled als 5T o

QUi [y a5 0935 &0 Conad IS o IS i fiwo t 15057
P<+/48) 3 0

coles win F oS ab easlie ,ol> dalllae o
0 ol oRlPl cege SNL S 4 asdl sals
S hge Silow eas )3 TIK (2l 59,90 laoss o5
@ Ghays 00 b of Ol GRIP osdie 5l
039 oyt Sl 63,0, 5 (SwlKe Libogdl S
]

Ol 9 Ol eeon & &5 Gladdlhs wiz e
Sboye 0,0 cdl> ;o TrKC 4 TrkB (TrkA (sla yusis
s Yaima Jo opl b owads ool sl asls,
ohs @il e B3 a5 WS hyliS o Ken
&350 Ll w2ge ceas G 3l 9 S8 BDNF
Al gl adlas 5o (rizen V] 0530 Sl
sbul TrkB (o059 y obiw )3 (ol cvas (n
Sl BDNF o335 60l 5l )5 b pali¥l ol a5 0
s TIKB ohs obnl o3 oln edle S
s Gl e Sl eaiS ke
Sl 8935 @85 e cxge (K2D28) (g 5,65
Sliae 3T 0 00,5 caac pian lawgs sud ol
w5 53 g TIKB 4 BDNF Jlasl 45 b8 aoas
485 Slgyg 9,0 dnwgi )0 e G5B ol (gleled
WS o0 63 g2 00 ol Gise )0 smas sl alig
05,5 25k |y sl 38 oo 5 Ghilardii [14]
5 TIKB TIKA (5liS codlad 0aisS o 5,5 LT a5
ialS g Sl (SuS ey el S, TIKC
A iS5l ey a5 0Bl ;o bag)] 95 b dgd0e 95

e alS Crgn 0aiiS oo Bo,5 ( KinSd Sl

0
)

(p5) CyanisS Ly dilicus
-1

>
.

-
.

-+ J&5
- SNL

>z 3l o axde slasd
SlloaT 6 b &Cilgsei 000 Ol dwlio - sI3ge
(ONL) 48 il colled 5 5™ 05,5799 10 Sl
IS Fixo IS (90 (S S0 b 45,590 il olg floo
D=2/ 1) MBS o0 S [ S 45”09 55 4 o

f.

Yo

Y.

Yo - S
—— SNL

-
=

—_
ry

(4sl) Azl (oS g g0 yu U
-1

>

\ Y Y ¥ [ #
e 3l e s Slasy
S Sy SO b 9,85 390 Oljao duglio —F 1350
L(ONL) 486 il cullas 9 [ 5™ 09,5 99 so
IS Fixo I (0 (S SO b 45,5590 il ylg floe
=2/ 1) DS o OLET [y ST 0955 b o

q *
A %
_y i
}s ;
3 -a‘
a0
] PAEs
E asSNL
2
v
v
]

TrkA TrkB TrkC

5 Sr5 09,5 93 30 TIKC g TrkB [TrkA duwlio -1 sl30i
.ONL) <6 _jials” culles

148 Jlo oY oyles (VD 0498

Oy S5 f}ua&ma‘u@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

oY

BB Lo Jlue

b sledssse 5 S sl (olid slaowi S
s (5955 0555 LST g ouds 00wl E ealiS (s
35 (rore 93 Ssnde 5 Jan wrse ol Sloseln
BDNF aul (yKoe 45 00 3,15 1500 ggms 5 [V
GuF 9 005 mbS e ble plare ) 0y
Ol 5 [VO] ol 0y0 il sy wrge (T olis
Spdige Pl s Silgys losys Jao jo ]
[¥5]
o TrkB L NT-4 Jlasl 5 TrkC i o Jb> ol b
Ll aod 5o el oaile asrinal Jlgyei 0,0 sl
4, NT-4 g0l 6‘;.;7 e (33,5 A5 Cewl oals ooly lis
cuae (gan)dl) awy 4 &5 (Sl 0,0 ke
590 o I VA] el ooy Glgl woad sl el
Gy &S Cwl oals eols gl g)ld, Sldlas o
lroni ;.5 5 5 9 TIKC o559 WIKS) NT-3 ol50y9
2L WV Gl alial )5 (65035 (5 (95
ol J ol baasS es obl [YV] S sblag
axly S 3,5 g ooly mals | P ool olay 0,05,
(SlSe (63,0 bl Crge o) Seatasns YU 390
o Gm VAL sebie G5 5 o Sele YY
5 oS Cualaz (I3 2 63l 55 NT-3 el
Col 223105 SNL s glymo lo ige 5o (slasy
L5 ol cone glid Jl>s glmo sloise o [T4]
2o ool Bl g [Yo] NT-3 ad oy Sestns 32,5
b (Dorsal Root Ganglion) DRG ,s [¥)] NT-3
Cowl 00l 5155 Cpizen el anils Lilogl 5 oS
SRl carse olol jsb 4 NT-3 oSk oo o
55 IPY] ssiee SNL 5l ool Silse sbalsy)]

S50 50 o bl Gl w4 axgi b oles o Egemme

Sl s [Ve] 005 0 0y0 b ladye sla s gas )
Olis &5 vy pol Guiixd @l b ogees O3
2 TrkC g TrkB (TrkA  .8g,55,5 (sboods .5 was o
Ayl e 0,0 vl LE g Colas
Pl oo syoe Sl pol adlllas b alive (pizeen
S 5 Sdsiess leedinS ple omas ol
5 Ok Ol (LS 5 CUI (b j5b 4y sl oo s
sl Jsks o I, TrkC 4 TrkB (TrkA  sla gy
cras ghd Gl e Gl Glagle o aSil loads
e 45 Wiogas I 5 WS (s,Soill i
Retinal Ganglion ) RGCs ,s> TrkC 4 TrkB TrkA
O a3l e g 4l L2ol33l by oo oo 51 e (Cells
Jsb 55 eares [V w00 355 nolie gl @ 55,
sl als bxy a5 THKA § TrkB jolie s atin dw
50 990 oxbe B adl iuldl uolas yo TIKC jolas Lol
4 g TrKA MRNA i Sl ceas o a5 Jl>
5 ond sals alas Jl>s TIKC MRNA S ol
Oliee Geizred looo (Sl ysd (y59: TrkB mRNA
Trk sles g RGCs ;5 TrkB ¢ TrkA Lo 31 55V
o saslie silei balos o 4S5 ceas o MRNAS
09 oo 0ol plowl Sladllas 4y az g5 b o S j9bb 4y [Y)]
Lol 5 ool asl 2als colld 5 Shgyss 0,0 cuf
2Bl os olyen TIK (289 9)58 sloos o5 Gl 38l
A 4 (slogilly oy ol sl (Saw oyl 0,5 o
aiy Jele Logasa lagndgisys wmsge olis &
O o pedats |y 5,0 an1,8 BDNF 5 (NGF) g,
NGF Jlasl a5 el ooy ool lis Jlos ysb 4y [YY]

ke i coge (TTKA) 55> 00ipS &

A48 Jlo oY ojleds (VO 693

Oy S5 f,.m\f.zsuw


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

e ol S 03 Oly ) (S s oy S b ) G e sl 5T 0A

TrkC o TrkB TrkA il ,l38l o5 ol L SNL S
sbbogll (5l (63,0, pli cuas o5 @l g
ool o oy asl i ol b sl ol e Sl
Gl S adlel patie o5 4 LU 5 il
S Boki T ol 2 65len bS], Ylaiml 5 L)
Sh Selld ohg 4y Suielsil slavsly 6T ol>
@ oanl wlidis cur b egoge o] 4l als
ey o0 LS
SI19y98 9 S

Bails mgas olagh gib | g ol Ghegh
diils o] Il oS b a5 ol lrind, () jas ds
5 o il doy oy allie JFaies ol o ploo
Olind; yas Jy o8ails Lamgly ol 5l 1) 09 Sas
i pole 08 olisleil 5 Jbo Culex Cuz 4 (z0)

R KPP J¥ WINPT I L o] R WS PP R U4 Y

L gt 45 ols ool 1, (6,54t ol NT-4 o NT-3
LNT-4 S5 & ) TrKC cul (Ko pol> dslllae
0,0 > alex 5l peie 0,0 ol anl i o (TrkB
ol 5l Jel> aidhpals el axis jo 5 (Shgyy
Aol W8
Ol GrSolul pae o> faghy slacasgass |
LS s SosiyS » e slaids sy o)
SoSoslail jolaie 4y Slalllas 055 o slpaioy 1A 0g
5 Lidsioy Fan w5 O ol olee
aenl g oedle sl abl (G3leS iy sleoni S
o 99,5 o0 Sty Sy 00 4 S ol
Sloyed 53 oladl 5y p pole ey @l anb
Coxdy dgnp yolie & Sa gbaodled 5 (055

J...»Sus).wd)l-o-u

& 428l pals Sl 8 sy Sl IS 5

References

[1] Perruchoud C, Buchser E, Johanek LM,
Aminian K, Paraschiv lonescu A, Taylor RS.
Assessment of Physical Activity of Patients
With Chronic Pain. Neuromodulation 2014;

17(1): 42-7.

[2] Bize R, Johnson JA, Plotnikoff RC. Physical

activity level and health-related quality of lifein

the general adult population: a systematic

review. Prev Med 2007; 45(6): 401-15.

[3] Organization WH. Steps to health: a European
framework to promote physical activity for
health. Copenhagen, Denmark . WHO Regional

Office for Europe 2007.

148 Jlo oY oyles (VD 0498

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

04

b L s

[4] van den Berg-Emons RJ, Schasfoort FC, de Vos
LA, Bussmann JB, Stam HJ. Impact of chronic
pain on everyday physical activity. Eur J Pain

2007; 11(5): 587-93.

[5] Warburton DE, Nicol CW, Bredin SS. Hedlth
benefits of physical activity: the evidence.

CMAJ 2006; 174(6): 801-9.

[6] Sawynok J. Topical Analgesics for Neuropathic
Pain in the Elderly: Current and Future
Prospects. Drugs & aging 2014; 31(12): 853-

62.

[7] Pezet S, McMahon SB. Neurotrophins:
mediators and modulators of pain. Annu Rev

Neurosci 2006; 29(1): 507-38.

[8] Spedding M, Gressens P. Neurotrophins and
cytokines in neuronal plasticity, Growth factors
and psychiatric disorders. Novartis Foundation

Symposium 2007; 289(1): 222-37.

[9] Gomez-Palacio-Schjetnan A, Escobar ML.
Neurotrophins and  synaptic  platicity.
Neurogenesis and Neural Plasticity: Springer

2013; 15(1): 117-36.

[10] Russo SJ, Mazei-Robison MS, Ables JL,
Nestler EJ. Neurotrophic Factors and Structural
Plasticity in Addiction. Neuropharmacology

2009; 56(1): 73-82.

[11] Hennigan A, O'cdlaghan R, Kelly A.
Neurotrophins and their receptors. roles in

plasticity, neurodegeneration and

neuroprotection. Biochem Soc Trans 2007;

35(2): 424-7.

[12] Lee FS, Chao MV. Activation of Trk
neurotrophin receptors in the absence of
neurotrophins. Proc Natl Acad Sci U S A 2001;

98(6): 3555-60.

[13] Kalb R. The protean actions of neurotrophins
and their receptors on the life and death of

neurons. Trends Neurosci 2005; 28(1): 5-11.

[14] Capsoni S, Tiveron C, Vignone D, Amato G,
Cattaneo A. Dissecting the involvement of
tropomyosin-related kinase A and p75
neurotrophin receptor signaling in NGF deficit-
induced neurodegeneration. Proc Natl Acad Sci

U SA 2010; 107(27): 299-304.

[15] Kim SH, Chung JM. An experimental model
for peripheral neuropathy produced by
segmental spinal nerve ligation in the rat. Pain

1992; 50(3): 35-63.

[16] Calcutt NA, Jorge MC, Yaksh TL, Chaplan
SR. Tactile allodynia and formalin hyperalgesia
in streptozotocin-diabetic rats.  effects  of
insulin, aldose reductase inhibition and

lidocaine. Pain 1996; 68(2-3): 293-309.

[17] Hargreaves K, Dubner R, Brown F, Flores C,
Joris J. A new and sensitive method for
measuring thermal nociception in cutaneous

hyperalgesia. Pain 1988; 32(1): 77-88.

\YQA d\.w o\ OJM 6\5 O)j)

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

eS80l 35 Ol (1 s iy &I b 31 G el 2l LT

[18] Rahmati M, Gharakhanlou R, Movahedin M,
Mowla SJ, Khazeni A, Mazaheri Z. Effects of
Endurance Training on mRNA levels of the
KIF1B Motor Protein in Sensory areas of the
Spinal Cord of Rats with Diabetic Neuropathy.
Modares Journal of Medical Sciences:.

Pathobiology. 2013; 16(2): 25-38.

[19] YgimaY, Narita M, Narita M, Matsumoto N,
Suzuki T. Involvement of a spinal brain-derived
neurotrophic factor/full-length TrkB pathway in
the development of nerve injury-induced
thermal hyperalgesia in mice. Brain Res 2002;

958(2): 338-46.

[20] Ghilardi JR, Freeman KT, Jimenez-Andrade
M, Mantyh WG, Bloom AP, Bouhana KS, et
al. Sustained blockade of neurotrophin
receptors TrkA, TrkB and TrkC reduces non-
malignant skeletal pain but not the maintenance
of sensory and sympathetic nerve fibers. Bone

2011; 48(2): 389-98.

[21] Cui Q, Tang LS, Hu B, So K-F, Yip HK.
Expression of trkA, trkB, and trkC in injured
and regenerating retinal ganglion cells of adult
rats. Invest Ophthalmol Vis Sci 2002; 43(6):

1954-64.

[22] Abdel-Magid AF. Inhibitors of Tropomyosin-
Receptor Kinases (Trk’s): Potential Pain
Therapy and More. ACS Med Chem Lett 2013;

5(1): 8-9.

[23] Ru-Ping Dai, Xin-Fu Zhou. Neurotrophins and
Pain. Handbook of Neurotoxicity. New York.

Springer. 2014: 1805-23.

[24] Hefti FF, Rosenthal A, Walicke PA, Wyatt S,
Vergara G, Shelton DL, et al. Novel class of
pain drugs based on antagonism of NGF.

Trends Pharmacol Sci 2006; 27(2): 85-91.

[25] Marcol W, Kotulska K, Larysz-Brysz M,
Kowalik JL. BDNF contributes to animal model
neuropathic pain after periphera nerve
transection. Neurosurg Rev 2007; 30(3): 235-

43.

[26] Ha SO, Kim JK, Hong HS, Kim DS, Cho HJ.
Expression of brain-derived neurotrophic factor
in rat dorsal root ganglia, spina cord and
gracile nuclel in experimental models of
neuropathic pain. Neuroscience 2001; 107(2):

301-9.

[27] Macangio M, Ramer MS, Boucher TJ,
McMahon SB. Intrathecally injected
neurotrophins and the release of substance P
from the rat isolated spinal cord. Eur J Neurosci

2000; 12(1): 139-44.

[28] Macangio M, Garrett NE, Cruwys S,
Tomlinson DR. Nerve growth factor-and
neurotrophin-3-induced changes in nociceptive
threshold and the release of substance P from
the rat isolated spinal cord. J Neurosci 1997;

17(21): 8459-67.

\Y“\A du A\ OJM N 0)3.3

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

£

b L s

[29] Boucher TJ, Okuse K, Bennett DL, Munson
JB, Wood JN, McMahon SB. Potent analgesic
effects of GDNF in neuropathic pain states.

Science 2000; 290(5489): 124-7.

[30] Deng Y-S, Zhong JH, Zhou X-F. Effects of
endogenous neurotrophins on sympathetic
sprouting in the dorsa root ganglia and
allodynia following spina nerve injury. Exp

Neurol 2000; 164(2): 344-50.

[31] Zhou XF, Deng YS, Xian C, Zhong JH.
Neurotrophins from dorsal root ganglia trigger
allodynia after spinal nerve injury in rats. Eur J

Neurosci 2000; 12(1): 100-5.

[32] White DM. Neurotrophin-3 antisense
oligonucleotide attenuates nerve injury-induced
ApB-fibre sprouting. Brain Res 2000; 885(1): 79-

86..

\YQA d\.w o\ OJM 6\5 O)j)

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1395.15.1.4.9
http://journal.rums.ac.ir/article-1-2631-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1395.15.1.4.9 ]

e 0,8 05 Ol S cnas oy 5T G b 3 s clled als 5T Py

The Effect of the Decreased activity by Spinal Nerve Ligation on Tyrosine
kinase Neurotrophin Receptors Gene Expression in Sciatic Nerve Fiber of
Male Rats with Neuropathic Pain

A.R. Kazemi'
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Background and Objectives: Neuropathy is a state that resultes from nervous system disease or injury and
exposes patients to the various functional complications such as decreased physical activity and its complication
such as muscular and cardiovascular diseases. The purpose of the present study was determining the chronic
effect of decreased activity by spinal nerve ligation (SNL) on Trk neurotrophin receptors gene expression in
sciatic nerve fiber of male rats.

Materials and M ethods: The present study was an experimental research in which ten neuropathic adult male
wistar rats in the weight range of 250+20 were randomly divided into two groups including control and SNL.
Over six weeks, neuropathic pain behavior tests conducted continually in the two groups. At the end of the sixth
week, changes of TrkA, TrkC and TrkB gene expressions in sciatic nerve were measured with Real time PCR

technique. The changesin gene expressions were measured with 2 24¢7

and were analyzed using independent t-
test in the two groups. In order to compare the results of the behavioral testsin the two groups, two-way repeated
measures ANOV A was performed.

Results. The behavioral tests demonstrated that decreased activity in the SNL group induced mechanical
alodynia and thermal hyperalgesia as well as decreased pain threshold (p<0.05). In addition, compared with the
control group, tyrosine kinase receptors gene expression in sciatic nerve fiber was higher in SNL group (p<0.05).

Conclusion: The results revealed that decreased activity in the form of SNL was associated with the increased
TrkA, TrkB and TrkC gene expressions. Also, it seemed that these neurotrophin receptors changed by neural
injury. Although, the precise mechanisms were not well understood.

Key words: Rats, Neuropathic pain, Trk receptors, Decreased physical activity
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