YO-2¢ a0 ATAA 5l FY o)Ll N oyg0 319 S39l9r b

g3y Al
g 5539 Jolo 3 e (H 9390 § NP (holii! G yoi il
S 9o ELU (o i 30 BLE slaud Jols g JUIS sl Jgbw 31 o
Hb9 Flg 9 M

F e ugo ¢ obl oo ¢ 52080 and o (0 g8l yby >

(Jgimme odinmgi) iy o815 ¢35 (S39l 3 (61555 )

iy oSS ¢ oD 55 (S58dg0 58 Sl ¥

g (Sl pole oBiils (giglg b Hluiiils Y

i e (S pole oKl y950 938 (J5SUge 5 (I DR 3T e ¢ oy Sliwl ¥

WASINIYE 1o pdy e, WAS[+5 1Y 1edlyys g,

ouS>

Bden b9 5995 Jolo ol 2 o2 o (sholiiasl (s poi 43t i yd U (a1 SRS ! Pl 51 e
o b ige gL cws Gidu 50 3,3 9 (NF-KB) BLES glaiws Jole (GDNF) JLIS slo sk ;1
YYe-YFe (Sig old b (slaian Ve jliwg 315 (om0 (hgn yuw Fo g3y digai 091 (998 b (b
w97 9 g5 sl (Slho(39 50 B2y b b juw Yo g b ,S 51,8 Wllu J 205 09,5 30 Sige o Vo Slani .39y 0,8
o0 (o (Slgygi olml 3l Ly iod (o (PH: $/0 (ol i 8L 55 Jolxo 0,55 [0 )5 lao FO)
S SSSgy 90y 8,5 518 (Sl S g (gied (g (SHPSQ (n pod 09,5 Ay Bolad Hebay
ol plil 1955 Jlg8 (59 (Brany i STlas woys PV Lul b aS 391 (53len (o ped aide i Jold
31 oolitul s Wools Juloxd gy 5205 s (5,10 paignd £ g ks 31 (i 303 dmader (39 3T 31 g el FA
(P < 0.05) wib ploxil Giizg —cyo 3 ymadly — Jmg ) Al (adind Al )y il sl Sk (5o 3903
09930 9 (P = 0.146) o9y o poi 09)5 gl o (2198 CDNF zhws (Sl @l olwl
P (305 09,5 GDNF gl (5055Len (o «(ipnd . Coblod (Gl 598 J 5 09,5 b (a1 (P = 0.131)
SRS (y pod 09,5 ;0 NF-KB b (115l .(P = 0.990) wi oubline jlobizo wiglai ugigd oyt o3 g
Th il o (I 991 Ty Sy 09,5 3l ol (P = 0.039) ugigo oy 9 (P = 0.022)
S oges gl (P = 0.994) il 5929 (5 lolize wglds Jugigd 9 SugicSy o pod srog,S NF-KB
A e (Gligysh 90 lolize bl 4y Jugied g (Mg (p el ki b 45 Ol (LS 90 (gL,
Aaias (P =0.990) 090 yloline wgldi (Siagigd (v yod § SHagiy (0T SWog,F (yws 45 JU> 0 (P = 0.001)
Gl el g Wiyl cuto 13l 9,8 s NF-KB zshaw 1 (a5 99 9 (g (oliiinsl s yoi 45 dasy o0

23515 555 GDNF grhas 1 45 Jl> 5 g g0 (b0 Sls398 2)lse

o Kby gy Jole (S g (gind aliins 51505 siagi Sy Aol (205 SIS Gy
BLE glaws Jole (JLE slo sl 5l

1. Email: Dr.parsaa@yahoo.com

2. Email: m_saghebjoo@birjand.ac.ir
3. Email: samadnazemi@gmail.com
4. Email: Hedayati47@gmail.com



IWWAA 50l FY o kel VY 0590 ¢ )59 (559092 3d \'24

4000

ot ol SeielS Dl g Aials by il sl yoies 51 ool ol culys s,
5 bt (oras g b oadoslspandis (Si (Slgyg (ks )3 (89,8 DYWL o5
Pyt 5 dyd (IS — g pyties b aillanng SGlS Slgys (oS (oo 0905
slogyg,e sl den o PLST ol Slhgyss jo s 5 e slap uiw g Swlogs
(V) 05 o0 0090 5045 nac piiw 5 e (6 S Olac]

s 50 S92 g0 SLajlSLe Lang & ditus (b5 lagatgn Sl (095 g g,y
JBI Jsho 51 Bie Sidg 59,98 Jole dlards gs08 (n s 5l (2 Wgd oo Sy (oras
b Soirelisd slaggyg g o9dion o) halase pux J3lo 4 0gh o0 atlo ol pur
s lows ilises glgil adlie oLl o WS oo cbiblne b yenS's5 51 256 ool ol
Sallas (sloJoo 13 (T ) el (el b3 55 ol ol ik gy il e
ooliil aiyudy g9 ly9,0 dlgs S yome slagls jloslitusl 5 (F) lagradg yigyo0 82,55 51 45
ol s TINF-KB) BLIS (glaes ol () wlonss i,liF ile (2)lse eansl o0
SLEd () Y 098 o e 90 alex 5l gubs B)lse alS 4y A cnl 5 goly slaws ol
Sl g NFKB (5l lsb o bl asio s 5 el ol 5 (o2als]
gl oo ld s Solis §)lom igd oo sie ;9 T(BDNF 5 GDNF) bacids s 58 ol
2 098 ErdeSeyms Gl s LLI pasld g a8 555 ol 0939) Jlo o Tl
LIS sl Jsbo U 51 olsie 51 il ls 92y B3| Sl pslao slosys sl
3 b Slgice s Sy adsl Clo & 1) o Jled laldS |y 5 0,5 6,eSsla gu o
V) ols oS 1,y Slgyes so,o olullb oS Byb |y eac slocaw] b o,lee
5et 5 ol Baw il s Lagygs 2 1y (o el e Sidg 95 Il (6 ke Sl
2 emelainl o yed el b s (AQ) Wlosls lis Sla sl Jow ;o Slgye oD
Ol5en 5 63l sl y a0 () +) ol ails oo ,3U lagyg,e JolSS 5 ialie okan
b adlie Sogejl A+ slaws .o ,S aslllas (ol oo 1) el o ped 56 (V)
OgeeST ZSTa> ao o £V Dol L) celainl glay yed aan VY Sowds ey g4
sobas ow> Slaygyel o 1 00 eliiul e aS sly lid s adsly plxl (B yae

1. Glial Cell Line Derived Neurotrophic Factor
2. Nuclear Factor-kB

3. Brain-Derived Neurotrophic Factor

4. Sally


https://en.wikipedia.org/wiki/Brain-derived_neurotrophic_factor

vy o (Si15i99 3 S99y Sialiil sl st o5 3T ropKbl

ced il |, GDNF (om0 A Lial3il 55 (1Y) o) Ke 5 555 ol zalS (s folins

los,S 155 aglis _xalizad
Gl A Ay Sloys Bl o Wilgs o P slm] jo Jld 5.5 )0 GlapailSo (e
2 by g il by Slgye o o il Jelse plulid all adls
aS wilools ylid lallas .(F) wisl anils 0 )57 Slusl Cladlas jo Wlgs oo ¢ Slg> sl Jow
Sly e Gloys (mizmed g Cenl (S9uST (65lusl il slp S5e B9y ()59 200
Oped s eadolml Slpss (Ve MY Y O F) Wl oo jlediay pws Clacl o )Slas Sgups
(529395 Cellad (555l el galin ;3 oadiolml Dlpis 1 (LB &8lys dacyg e S ($0359
Sl (sras G JLioar Giailex (e SRl s GedsS el JUEST (ol 31 RNAT s
ke (plbordign Blday ccdlad al 38l g 2als 4y o g5 45 d y g0 i 5,003 (1 0)
3leolaiul oS SaS o yg,98 sl Lars a4y 0yl oo oliandign Olpesd iz 45 Wigd oo
& el gz L Sloyd beed )0 alS il el plpea S el
Lol o oS ol 8l sl Wilgi oo Gloghy (nl @S a5 d oo Hhiay Cusl anngs Lo
St S5 0] E955 53l 59,0 s b s 958 @ly b il 13 ulo b g cubis iy
ot (6350 é Lolul cuad o 5 SowolisS (o559 (o yo3 -551 il LT sl 1,
05339 9 (59999) (o9l (saliinl (2559 Sodlad 4 Jl> ) tigi oo (SHde ol czga g
5 bsbe silansT Jold )5 Cude ot G (GR3) hawsie Sald b Cae SYsb
5 o gilienST Lid oo Caoglia Lial33l 5 swilimaT o] e el b dacil
@A) g gelannS] Lid pae gla il plyo (6,55l el plae (D559 (el (Lo o
g5 4 Jub 058 5 (s SlaaisS agi 4 Jl s rogd e Jsho ol Sl S5l
2505 S 3 Dglite glgil el i)lo (Ko (45,9 Sedlad 855 5 Sl (85 colled
5 Frae o5 gl (Bras 55l Bl Solite slajls (Gugisd 5 (ReSQ)
2 4S5 wlools Lt il Slalllas (3,5l (O O F) oS e Jlael o SelSe (gla L
3 @i sloirdsyis,sh 9 (BDNF) sae I giine (1:89,35,58 (9995 5 (SsiSe (el 99
G Supgh yo aS b o oY AY) wilesls il s g jo 1, (GDNF) JLIS sl Joluw
L8135 s S5 iz il Siagisd (e @l 59 sl 00 B8 glie
Mo Ghhlowr sy (L5 lagn poi planil wad o plis Ltagh Slosl (VA) el
205 <ty st (Vs (slallod il 4y 43 ol 31 S ol 5 el o Sliss0
lidee Dl ydl 45 050 23 )5 5y (sis (6550 (08 S 3Rl plsteds dilgige (Sgig
SOl 4 gy ye sl ilis 5 (60, 8as «S3glg 58 Dl Sl lasals )5 5y (> L

1. Zoladz
2. Ribonucleic Acid



1¥aA ).ob FY o kel N oy90 (eW))9 6)9"9‘)“3 YA

Orlr ailg e ugisd slain el b (nl (dgiaie Djgo)d 5 WS (g0 Sl
D9l 1595 5 lacn yo3 (nl dnbe wilgd 51 (SLgye adlie (llew 9 Wigd (L9l Sy Sl yo3
&3l Gl sln rtuaaal (B9, (23555 Sl yes a5 wlesls plas gk Slllas
Wl oo Lot onm Olacl s Sloe U551 61y S5 (Sloyd (3559 Grizred Aitad (SguST
O 03,8 il 5 (cux Sloosi S )3 lairdy gy A 4 4z b gl (ul (V)
&Solews ;9 GDNF § NF-KB (slo i 1 ol a2 4y gsliiwl o jad s Las U oojls
Solis g 90 5 (i (ghalinal (g peS b9y 99 e LT 5 S8l il s Sl

5,15 0925 (glala>Me L5

GR9H N9)

o Bl gy S 05,5 b seilim —0seslote b b g5l 22l sk
b i 5l )5 VP VY (S dielo b (slazin Ve @b Jliwss oI5 5 (ol oee (ge
olfasls (U &aS 5l Sllgam LS joome gy sl b 290 51 B0 angd e 53,
b pss wolei ab cdlys (IR, MEDSAB.REC.1394.58 u5) lypew Sijy eole
oSl do o YY ) slos ailio b s Ly 80,8 Luld o ol
S5 gl g DT L s (b el Y 5 iy, el VY olids, ojlailiol Lyl s
2 ExS A Ghagh g olKislesl Ll b Sllso (g5lulisl ahn 50 5l g ainds (55l
9y & e Gise pe Vo d(Gadselias 5 S ls 55y 6518 elRiales] b
Al Jslee 0,55k 0,5 oo $0) NSTZ) (romsisiony ol B3 b 5 2o bz ol
£ &9 5l (Fe Aged «ubd W 5l Ly el FA L(VF) wials Sobs (PH = §/0 ool e
aS sleyhge g al (5,5 03lasl (AcCU-Check) yiegSslS 5l oolatuwl b ye>aid g aid 5 s>
5oy Ve V) G a8 S e (o wg T qws )0 )5 (e YO 51 5V lagT (yg5-ass
Slagbge a5 098 Jol> laebl (nl B ad 655 0sluil 0)bgd (9508 STZ &5 5l wn
ALl 03,55 Sty (s td Llday o

o i lez 5 0 plonil ladiged (595 9,8 (6,18 slagygasl (a5l L Ao 5o
355 €989 3 R8boluabl 5l g 0)0 )13, Slagsesl sazme il b el S
990 9 PSSy sladSSgn wadbs ale Glagiee (ol )0 (Slge
20,8 IS e VA Glacelu o ooy loands plod (wal plol aan il Soeay
slml g oo £58 5 28,5 el o V- b et lacebes (s 55 6518, slagyses]
8y slaggasl bawgs o) (st g 0 5 laly aiile (el slaplal j3 5,0 o) (sys8
O (SRPSe rped (V0 = 0las) golaw 09,8 a3 (Bolad by 4 latge (90

1. Sterptozotocin



va B 990 5 9ISy Sioliil Syl il 0SBy

09 Sl b (L laog 5L (glane i 4y a8 5515 (Sbgye S5 5 (Shsies
S GyF e e VSl den 4y 555 5l (AU QLS el 09,53l (612 STZ
09,5 b anliio gl ol S 09,8 i3S 18 (o ez 09,5) plls S5 09,5 50 Lol
b agh o)y (Slse £ padatiie sl Slgse S

e S 1o s FoV e st b i 5 e sl a5 S5
Jgaz) w0 3 1ml Laslsl Lol cole, b g (aan 10 59, dw) dan il Sae a oV » A1) oy
slal jo ol ad )3 Jlai s ax 0 jao o el Slads pled jo (0,5 e o (G 65l
FEICNEFEI IR PP e SRETE S
i 5200 )90 C w0 B 00933 (o Sl e pn 4y i 90 4BB0 52 (Gl s g 092
SR ogSas O jgods 0l0)5 g C s (53,5 3 p jelate 4 g (o e Aud e Sl o
el ol S 85lels Jguz 40 o ped Aol S35 (V) Sy adol Ce s 4 B 2L

R B (990 § (PSS (ol 1y pod ST gy Y Jgu

m .

bl o2y il pew e sl o

IR Z V& A Y (48535 )5 yie) ey

¥%w f- Yo Y- Yo Y- (i) e S
NNy WA Y (Wb o ji) Cep
VoYY VB Ve Y - (@) oae T
¥ ¥ Y Y Y Y (olass) |55
YYOOOXN Y YN YN Y (4855) s s ]2

50l Jols 098 g plowl Slygysi sl 9l (slp 45 0,0 (5,13, slagyga;l Lroiw
&8, oeesl 5l (Sle slasagdl (g Foslail gl il )l g (Sl Y slisall
opesl 5o b eslinl Tedhole (o3l 51 )l slodll @ nSosluil sln 5 T B0
Sodion doxhio S5 (595 9 (ol Ve x Yo o) (Sadly dadone (49,0 (s> (6 20098
ez b bl g aido Yo o¥s ad (g pms 3l oy 055 o0 518 (o il 10 x +10) (5518
@5 P g V7 A0 (et (b Gl 90 aliSie slaaz )3 b 6 50598 sla )b gax Lo b
245 )8 e 5l sl aS s S 10,8 Jlael ple sl S 4 Tl g 4
Jlesl Hla b GBS 4y g0 1 (05 aSslojlaslay [ ol £4,5 )l S8 ol (6w Loy

1. Allodynia

2.Von Frey Test

3. Hot Plate Test

4. Up-Down Method



IWWAA 50l FY o kol VY 0590 ¢ o%))9 G599 39 As

3l eog e gl S0 590 )b 5T 095 b b ol cols Co ) g 4 4l my ol
Bl e o oo osliinl y1aS (5950 b o) 5l w0 S ST i 65,8 b )b
OoeiS e Bl plaied S obml Soge3l sl jo 1) Cote el Sy oo 45T (S xe
e Sl Aol b g aje s Joo cnl b S s Sy g o] )0 T PWT) ay
3 Fewly 59 oS e Sal Tl g 4l Ve S o Aol Ll plodil adds
5o b axdyS I daly Bbsl (g b GontS e Bl lyiedy S5 20 4 ggorne
s[5 S Aol dluslay JBlas 0aiS S, 25 slo b a5 (5 y90,0 c0al b slees S
(V) YY) ol il ys8 £58 bomo bt whidly o

20l sl dmio a5 Jb 0 0285 o )18 labize 315 50 (lge el le (9051 )
ey ige 45 3g1 ooy ke ol et aili] b o elits 3,5 il i 0 B+ (glos
Bl e o o camio 59, 51 h 00,8 oz b 5 yled Jass | £ Ao Canily s
(V) V) 09 (Shg)yg 98y alis pll slagbge dr S (S0bd slaige ;o yieS Joods
(N0 pg,oee 188 5l el VY o Jige a5 b j0) (o yod dlid> ()-.’.)5])’1 celw FA Céles
b (g Sl (93aid (agS ol Sl ool b 5wl (5505 93 L bee po Al I ]
(O% 039 eSS 2 S hee 0010) (n3Mhl5 5 ealS (Blao(g)s B2)5 bawss b oge
(o sl YooT0) (L6-L4) Sslos e saims St slu (sla oy 5 Wit _oed oo
JUB sloslanal b g S8l s 50 )5 alolBBl (o (25w (ol 50 in b
Ssl> a5 Ol Gl i g 0h SIS elB g als o a a3l (lpea 6355
Ll lp G 9 08 Sezmie GUSL 900 mle (395 S )3 0 (o Slagyg e
(V) ol (6l oS il dz po e e )52 38 50 pliorlign lo Gronin

i Sl 5 ol 525 2l S8 ik o | GDNF ol i ol
2 oolisal Tolell 5588 @by &8 28 oS 5l 5 NF-KB sl

Igepal CA- ¢ s 5¥ +™ Nacl VYY™ Lolis 50 180 10 ¢;5,8 51 il slodised zg,5 5l
Ol g Janwsd g0 o2 «Blblygh )l oo™ s 0V g edS «(Sigma Aldrich) 630 1%
S8 PH=4.7 s cocktail L5y, 5055, g EDTA Y™ (0 )5ls o 0™ (00,0
az 0 Lz glod ;0 ad 3 VO Sl gl Ve e e TPM 00 j0 Dljge Sl s (50D oold
ey Al o 50 05 (6 pglaaz 5T sl (s pslone) Teabl pygms g 05 oy il S5 il
s oolal (o gail 1R (o) 5l (plsabon sl sie ol 6 Sosll sl

1. Paw Withdrawal Threshold
2. (ZellBio, Germany) ol cu o 6.2 ool -0.02 ng/ml 15910 oy, @

3. (ZellBio, Germany) :ol o <g ,55.9 :cawlus> -0/02 ng/ml 15,91 g, 4
4. Supernatant



M T B (9399 9 (93 ol sy yoi il 09l

L loog,S 5o oo uilyly (uil 5 ' Slyg =9yl (y903] Jawgs aools 365 (092 smee
fmlie (sl p 4l (oodinl (a5l g ;o Luibly Sl 903l 5l s (cmyp Togd (9e)]
009 ermb 4 axgi Lol colail ey )5y ;0 GDNF  NF-KB #ghaw slo 1Sl
Ty~ 5 omally = Jug,S (6550l (s kel (slagygesl 3l en )0 4 bogspe slaesls & 503
Solel Sl58le s 5l eolaul b beesls  Judoigajos o ooliiwl =l Jdes iy

b bl P < 0.05 g loline gl 10 18 s & ol ol ool

Pl
oy aalp slol jo g o b 5l w9 Gl J> 1 50 93 SIS 5 o (59 polie

s 00 dj‘)l 9o s)Lo..fJ J9&> L

Syl (2l) gy ilito (Jloj Jo1y0 50 g 195 3915 9 39 ol -Y Jgua

(5 yluilias!
Jrss Jes o pod R o )
. . . o Silo A o g3
ol ELTSTY SHYigS SRS
.‘ P
YEOF £ VO YE YAV YRVAEVEA YYAY A S
Ok 2
| 2
1 am IR
YAEE NN YYVYYENE YYVAREAYY YYeR VY o ,
gl ~
YO ENN VAN ENE VWA ZAYA AVOR EAYE e o
.‘ - —~
ADIY £ VE/E ASIA £ AIY AV VEE AQIA £ VE/E i %
O b O
| S
3 Ao -
AVIY £ VY YAAEYSY  YYEEEYVY O YVAN £ > 5 3
b b 3 j{
APIS ENYE YRR E VYT YRV ENYY O YYAY ENYE e las >

™15 GDNF oy (2 Siloo (s a5 ol (Lt anly Sy (il s Jelowi 503 @l eizmas
9 Shorg S (Rggd e (PP Gred lreg S 2o slaghye gl (oue
aih peind y305] b5 (Faos) = 19.49, P = 0.001) cils sgzg oline cglis plles 205
o JWI5 sladshe jloasgiie Sidg 59,95 Jole GDNF haw (1:S0lee a5 3l LS

1. Shapiro-Wilk Test

2. Levene’s Test

3. Kruskal-Wallis Test
4. Mann-Whitney U Test
5. SPSS



IWWAA 30l FY o Lol Y 0590 ¢ 29359 559092 3 AY

05,5 L M| (P = 0.131) ugiss 5 (P = 0.146) ngicSy o yod sloos,S gl our
9 (RPSe eed lreg,S CGDNF mlaw (1Sl (o ized .2l Shgye 0S8
(3 8yl JS5) (P = 0.990) st sunlice lsline Sglis  Sugigs

B NF-kB = GDNF

¥.
Y. I
. "
I I
\-

SRPSG (e SRS (riyo Sboyg JS ol s

28l o oo o 55

(3 1wl Gl youil £ 0 Silio) i gs sog,5 3o NF-KB g GDNF gghus -1 JSis

> >le NF-KB v 1. Skeo oy a5 0ls lis anl, G il s Julos Qy,)"l o
S s Shars JruS «shsied nred (s (s slros S (lme slaige g
Ol 4l i Q9A5—| s (Fe2s) = 14.60, P = 0.001) cusls 0525 lolins oglas plles
2590 oy yos 9 (P =0.022) 0550 0 yos S0y, S )0 NF-KB s . Sko a5 0ls
(sl NF-KB oo 5s5in ot s 9 b5 A5 035 51 il P = 0.039)
51 YL (s loline b a4 Gilgyg J5S 05,5 50 9,0 (naSilee 0)0 (slagygajl @l pulusl 5
3,9 5ebes cpizred (Cowl 0L Slgysl 989 oaims yLis a5 (P =0.001) o4 Wl S
Sharg JraS 09,5 5l S (6 )lolias jeb 4 0990 § (PSS (p o5 slrog S y0 Sl e
o a8 ol las W mlaw hows b e sloawslie zls (uizen (P = 0.001) o4
9 SRSy (n i slrog S ol e lahae 6580098 9ejl s (Shgye 350 Sike

(A 8)leds Jga) sl 00 malS lias a5 il g Slidl by o g0 Sy



AY P I8 5 Py Fialiial S yo il egSil

(3l Byl & (52Sila) Sy Sl 9 (5 80398 250 G903 -Y Jgur

o lam qab b Sl om ol 3l G 09,5 o9l
YE £ e (PR Fok e SRPS 2 yed

Yk .. Vo -/ Fok o) SRP9O (peS (6309
Al INERIES Fokofon St Jis @D
ot ofen ot o) ot o) il ety

P =0.001* P =0.001° P =0.990

U E /00 ASA £ -5 VYA £ 20 SgSa (e

NSY £ <100 Y/AY -8y RAERTN G5 e calole

AYA £ - /0% AAY £ < YA AR Shoyy Jys  (asb)
\Y/IY £ - /AF AAVAgk<RYLLY \YIY £ -/YY ol J 8

P =0.001% P =0.001° P =0.248

. = R . e . e B2 e e . (e

k)")m gSL‘“j)Sl‘Ls'L’B)B‘ LJ),A..S 05;)‘.)LM ujl.m: ‘)S.'\'.) oj)SMLwJL.J JIA—AS °3;)“)L‘-M usLnJ:
- . z .. . e . T « B . ..

SIS (S 09,5 b (SRgSy (el 09,5 Hloline Dol i Sugigs (nyed 5 SRESe

S5 4 g

56 GDNF gl (gigo 5 gy haliul (slacy o o5 ol olis (aghy bt
S sy 4 Mose (o sla e £l i (2155 NFKB s 1, Jy sl
s $loa S 55 Loz oal gl ilan o o5 Jlr s eSS Jolins e i
Al oanlive Jloboe Oglas (gl 90 ¢ (Sugd Sy

Mo €))L e 5 60l sl ol o2 (6 lons (sl simgy (slaaiily b aalllas ol gl
lete |, NF-KB 5 GDNF gahas _il33l (Y0) 5an § TS )5:5 5 (TF) o,l5em 5
oS ole 93 Jloliae 3l 55 (V) ()lKen 5 ekl los S ()18 alial (a3
adlosls Hlas o0 wlasl g g >lsi NF-KB  GDNF 1, (s5l92

iyl Zubs Gl (B gye palS 5o (ewlel (LAE il (paiz &5 Sl 0ad polae
e s il Jels ege comdS e 51 oaslogzsds Sglie YS! -
@ a8 Fgye o Sles o i -V 1 abaly3eSS 5l AU glaslony Gl g T sk 5
Ol Ghals =Y w0gd 0 pomie ae Olacl slagsys yd Gladss cole> rals
o ,fas jo PB4y a5 saslogs slaanlyd -F wl) [gludss Jelse og gm0

1.[Rereira
2. Gyorkos
3. Spielman
4. Surbitol



IWAA 30l FY o Lol VY 0590 ¢ o)y9 (559792 39 I\

bagygys 3, 8hes oS g olaad (2815 i go a8 geilanaST LA -0 g Wgd oo y2xie Layg 9
Ot ) (N e gl a5 wao oo LS Az slaiegh @S (VF) 098 o
Algiy Wil ol 51 S0 o ] (S (o o a0 el Loy 9,95 Sl g polocawsl Jelge
(V7)) 9 58 olom o 50 1) bagyg)98 o Shoe

5 s 93 rae 05eeS] 550 oy FoVe Jolas cppyed Db 3l Ghagiy 5o
Gl 50503l b olaiaghy )0 iyl Slosl 4 azgi b oS wles S sleriny (VF) ol e
Slital (8559 wlgd olml jo Gl (oa3ib w0 7l Sl clatad (ubs (Sbs)e
L I Gosgmsas sl 8 pme T oy Vo 51 5Vl (o o o Gyl 5
g n eelitial o sa3 5 256 NF-KB 3 GDNF o5 (5lppsslSo

ol 1) NF-KB ol ((chgisd 5 (g (oliinl (nyod g5 95 0 polo hagh 50
929l s oo i gl Ak (o) p -0 Sbml (6 esS GDNF gl yo Jg sl
Dt 3 am 1y SKedyy55 Jalie alS (5l Slalllas (VY YA) a3l olsl5 csbo 55
il BLI | 5 i ped S b ailyd s genadls gl ol (YA)) wlbols oles celinul
Gl @8l 23153 Lavsgio 1 o8 s b (s yod wlae o5 508 gls GDNF 5 BDNF 15
W plosl a ol 5 Jawgie Gl b augd s el JSTgp b aS adlas G jo ¢l joay (Y0)
T 575,58 3V SY gl il g2 sl JUo ol 5330,5 o o NF-KB 5 GDNF
OIS P (shyed SS9 Dol 55 Gl (7)) 09 adls oS by g0 cnl oetsn
15 stbie S1LOA) Col 035 olyan o sl se ;5 GDNF g BDNF _zals |
S senpeom s el V) el 0k 5155 igisd 5 (s (slaieped gVl S
355 5t sl slagl oomly oD b slie 15 ool (oo gy a5 SV slans
50 oalodalice olae diiled ie sondail 0,953 G lgiedy oS aiil ails o ydg 59,08
SIS (g8 Job eyl g eyl (orae Collad Ll

SH59% 9 (SRS (eliiul (n ped Blae (Slg)s 9,0 45 olo Glas pol ragh bl
O3St Glis g ey Gl loadaslis glaalauly el landsyis)s ol als
0o slrodi Sas g GDNF BDNF of 54 taiad oo (pnSd 3.5 1) 0,0 aSly iz
oS Canl oads [3,158 s (P Wls Ssligyes slas,s loys o cagee LS a5 LS
Gi0lS 3l caas 5, (2815 L ol jan |, NF-KB 5 GDNF BDNF zghas Lty oy 103
olidl podle lawgie ol b 0,8 e b augd (6,500 swyp 0 (F) sl oold
¥ S99 b, Jele g BDNF iol58l .ol anisls 25 GDNF Coiie ouais )0 doyd 659,65

1. Lactate
2. Corticosterone
3. Nerve Growth Factor


https://en.wikipedia.org/wiki/Nerve_growth_factor

Ab o 15399 3 RS (el (sl 05 ST 05y
3bodlil b LISy Sen slasho s olan Sletll 5 Siligyi 9,8 b Ygane (NGF)
gl oo (Sle sladgll crge wars oo SRl 9,0 slagys )5 s 2y Se > a5 BDNF
L 6,85k e 5l aas (DOMS) Taliae (5,55 (K285 Lawgs a5 (Sl sl pmlo

(PF) sl ol yos GDNF § NGF zghas il b 55 03T oo 352y (5uSies oy
Sboy 2 ) sras G3lesl aiilg o oS sl oal Jlelge 4y (3L azgi o3l sla Sl o
G009 5 N Sl B 4 azgi oS Lase sl She il agg e 5 s YU ol
W reds 9,55 stalil melas oo 23l 5 s 1 (36 5lse LralS wculis S8 4o
adjle cul oad jlwleige (3359 9 (S Cedled )ls (55l (£2)l5e a5 g ls <o (50

by adls Ghlew 48l ln (Hlr (2)lse D9 9 0PN pazia (g (B9, 9 el
slempl Gl 5 isunlas Glotisn Ol wzge GDNF sagise a5 w00 iy
Cliblone oS 55 51 (22U el 0 1) TSu5 s slagysysd 5 95500 (STl
Sgdis yie Cubid (o)lse (B 4 03 (ol dlani e eeati 3yl 5I NF-KB 5 oS e

AY)
(GLUTA) F5558 suims JUiil payp o « oys plite apes a5 wilosls oylid s
5 95 ok slid 4 GLUTA Jlal cely (45,9 cogdleay dos oo alidl Jobo )0 1,
S 023955 Lo S (T0) wad oo il ) Joko (39,0 2 (252 9 5515 JUil cd )b
S5 1) Ol i &5 (plwoni S a4 Jlail bl dgesl 5 ls 3 ok slas o
WS o 355 1, 55 895 5 S 95 el (slaow S wilon el (slasSge 5 WS o0
crl olasi ol cuoslie (2l b gl Sl 08 g0 Sy |y (KD 5108 (50558
Loeeplplo «V) (XQ) 05,5 oo 2o GLUTA clJlid als a4 oS aao oo oS | baows .5
S me> Slnyg @ baye O (93 aB Jlade 7S g (4550 Sl Sl
9 g 4 (Sodgp Jalse g lagndeg)g Sy b (el o ped 2l asalys el
57 S ys pl 4 (FF) WS oo SaS Qlell el 5 ey jsnsl e dagyg,si plSocl
) S isys 5 08, Jolse Olie 5 0,Shae (5555 5 (S Sudled a5 LTHOTY) o Sen
plxl g a8 s o gl S oo ol (abadl> g (6 S0k o byl coenl JJoay)
Slalllas «nl pogdle . ABL 0rid Sgup 1) (sras pia SloaSll ()9 (n yo3 alag S
plpe gam 1y cobs Sbysye cdyiny Jld S Seaw a5 Wlools olas cwlis . Saes
trK B a5 Jlb o i 1.5 30 =5 > sloiyg,e ;0 IK C sleows .5 (YA) voo oo oS

1. Hyperalgesia

2. Delayed Onset Muscle Soreness
3. Dopaminergic

4. Glucose Transporter Type4

5. Tyrosine Kinase

6. Weinberg


https://www.nature.com/articles/nrm782

IWAA 50l FY o Lol 3Y 0590 ¢ 2%)y9 559092 3 AS

Ol 98 elesl )l 1y 005 5 cpl A sladises (o aiied b ige 10 gwr slrods S
ool oS adlas aBisle;l Lyl o 1, trK C iz o Sanagh (sladdlas 10 .04,
ol SYNSTK C a3l ole fige 20,5 S pw i b Jolw 0 1) bgs e slogys
GelS g8 de gk gl sy gl am ole G Lo i g aimdle Slgyg g (o
sldsbs GialS oo 5 LIKE als Aty 5 Slulual 4 baiye slagysysh 80 5s
(YD) ols Glas 1) jae a8 g jae (olad latuond ' S35 ,0sS

(FF) ol s 0l b ige 50 pan el slageal (2als 0 GDNF ol 5l colos i
Sl DA a9 w55 5l g WS (o0 gyl 1) S5 b g0 slagyge8 sl GDNF
So,25 ailer NF-KB 505 ) lge S5 yo0 a5 sl o0l sdmlie (F4) oS o (5,5 sl
Oyl 5l oS ol il bawgs cadody ol i slocnlsule 5 GDNF 50uS e
5 oo A5 51 S ol S ool |y IL-17 Lasss PE5 5Ls Jles NF-KB 5 GDNF
pl!l NF-KB SCJlSis je 31 a5 GDNF Lawsgs 1L-17 L 00iscSG o0 bl slageuwly
sl sladiges ;o Lol caims oo lis |y Syl 5 (Sl (5,0) (slisogdl ( puws SIS
(F) Wlodgs jueleubdge Sl Ollllas ;o 5900 ¢ Slo> sl Jow )0 Cuibge 39 gl a5
5330 § S Sy calilul p ped atan il aS ol lis ols iegh 5l edelassds ol
Tobhw i Jg ol mals g jlolias jabay | glou pws i NF-KB j0lie Lo (e
P eZER (R9igd g (P Sl G (Sl (eizmen bl (530 GDNF
Cobo Sl 9,0 )0 (6 pSKeinr yials aS Jl o tais cnalin NF-KB olie g 0,0 yials
95 RS geliinl Glagn o3 45 d ) oo Jlai iz Al oaalin o tse )d (a3 S0
Wls alie S1SE Shgse silem 2)lse 8l )0 pes (SRgied (Sueliinl Slagn o3
Orped Do 9 Dad (ubd (Slgyg slem ()l Rl )0 4538 ek AigS ol g o0
mas S diej 3 (Glilllae o5 358 0 Slpiiny Wiid (3 £98 5] Ftes (Selitl
39 (6,590 il Dlalllas ¢ puizmon gl ploxl uge¥WU g (6550 A8l o 50 Jll o Lo
Poslenal b igumbas Glooatisn 5 50 Glaiedsyisiy $s) s p chw
B 2lse Rl ) Cute @l S 05050 b Wi el Slse 5 (Sl sl G090
Sl gl Jow b Slar Olallas a5 bogy po slacsglas iy jaiys pogdle wobis Slg,ei ;)
g oolaiwl i Cubd daiiie a5 JLuS g 0L o181 8 0y el cewline Gl Sole

| o syt ol (sl a5 i iyl Aalllae ol 4 a5 L o plag
Sl yod 4 dusy oo Hhaiay il 0,0 Sl 3l g wisls ualS by yige bW ok o

1. Cholinergic



AY P I8 5 Py Fialiial S yo il egSil

iles sals o ojlail SO a4 e Sogigs celainl slay ped g PSS Seliul
sl antls 56 Sl s jlen

S g PO

oZisls dilosae &) Kap g 0oljonme 150 BT Wlosj 5l asls oo p3Y 095 0 B oinys
iles Gload g S dileses gk (ol izl )0 g (S pole

&bo

1. Siamilis S, Jakus J, Nyakas C, Costa A, Mihalik B, Falus A, et al. The effect of
exercise and oxidant—antioxidant intervention on the levels of neurotrophins and
free radicals in spinal cord of rats. Spinal Cord. 2009;47(6):453-57.

2. Zuccato C, Cattaneo E. Brain-derived neurotrophic factor in neurodegenerative
diseases. Nat. Rev. Neurol. 2009;5(6):311-22.

3. Borzykh A, Kuzmin I, Mart’ianov A, Borovik A, Sharova A, Tarasova O, et al.
Changes of rat respiratory and locomotory muscles during aerobic exercise
training in continuous and interval regimens. Biophysics. 2012;57(5):684-9.

4., XueB,lJiaoJ, Zhang L, Li K R, Gong Y T, Xie J X, et al. Triptolide upregulates
NGF synthesis in rat astrocyte cultures. Neurochem Res. 2007;32(7):1113-9.

5. Russo-Neustadt A A, Alejandre H, Garcia C, lvy A’ S, Chen M J. Hippocampal
brain-derived neurotrophic factor expression following treatment with
reboxetine, citalopram, and physical exercise. Neuropsychopharmacology.
2004;29(12):2189-99.

6. Cayo A, Aline D, Ricardo K, Flaviane C, Maria lda R, Andr, Queirozb T A, et
al. Exercise therapy normalizes BDNF upregulation and glial hyperactivity in a
mouse model of neuropathic pain. Pain. 2015;156:504-13.

7. Sally E. Stringer, Margot Mayer-Proschel, Anjali Kalyanii, Mahendra Raoi, and
John T. Gallagher. Heparin Is a Unique Marker of Progenitors in the
Glial Cell Lineage. J. Biol. Chem. 1999, 274:25455-60.

8. Deschenes MR, Tenny K A, Wilson M H. Increased and decreased activity elicits
specific morphological adaptations of the neuromuscular junction. Neuroscience.
2006;137(4):1277-83.

9. Chae CH, Lee H, Jung S, Kim T, Kim J, Kim N. Swimming exercise increases
the level of nerve growth factor and stimulates neurogenesis in adult rat
hippocampus. Neuroscience. 2012;212:30-7.

10. Spielman LJ, Little JP, Klegeris A. Physical activity and exercise attenuate
neuroinflammation in neurological diseases. Brain Res Bull. 2016;125:19-29.

11. Nadi M, Mohammad S, Esfarjani F ,Saleki M. The comparison between effects
of 12 weeks combined training and vitamin d supplement on improvement of
sensory-motor neuropathy in type 2 diabetic women. Biomed Res. 2017;6:55-62.

12. Zoladz J, Majerczak J, Zeligowska E, Mencel J, Jaskolski A, Jaskolska A, et al.
Moderate-intensity interval training increases serum brain-derived neurotrophic
factor level and decreases inflammation in Parkinson’s disease patients. J Physiol
Pharmacol. 2014;65(3):441-8.

13. Cooper M A, Kluding P M, Wright D E. Emerging relationships between
exercise, sensory nerves, and neuropathic pain. Front. Neurosci. 2016;10-9.



IWAA 50 Y o Lol 3 0590 ¢ 29359 559092 jud AN

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

Lee-Kubli C A, Mixcoatl-Zecuatl T, Jolivalt C G, Calcutt N A. Animal models
of diabetes-induced neuropathic pain. Behav Neurosci: Springer; 2014.
p. 147-70.

Kowalski J, Okopien B, Madej A, Makowiecka K, Zielinski M, Kalina Z, et al.
Levels of SICAM-1, sVCAM-1 and MCP-1 in patients with hyperlipoproteinemia
Ila and-11b. Int J Clin Pharmacol Ther. 2001;39(2):48-52.

Rajasekar R, Rajasekaran N, Duraisamy G and Kanakasabapathi D. Effect of
Alpinia calcarata on glucose uptake in diabetic rats-an in vitro and in vivo model.
Journal of Diabetes & Metabolic Disorders. 2014;33(1):1-13.

Shabkhiz F, Ravasi AA, Hassan ZM, Taghikhani M, Razav T. The effect of
aerobic continuous and interval training and detraining on some indexes of the
cellular immune system in female wistar rats. J. Sports Sci. 2008;1:17-26.
Lopez-Alvarez VM, Modol L, Navarro X, Cobianchi S. Early increasing-
intensity treadmill exercise reduces neuropathic pain by preventing nociceptor
collateral sprouting and disruption of chloride cotransporters homeostasis after
peripheral nerve injury. Pain. 2015;156:1812-25.

Boulton AJ, Vinik Al, Arezzo JC, Bril V, Feldman EL, Freeman R, et al. Diabetic
neuropathies a statement by the American Diabetes Association. Diabetes care.
2005;28(4):956-62.

Thomas C, Perrey S, Lambert K, Hugon G, Mornet D, Mercier J.
Monocarboxylate transporters, blood lactate removal after supramaximal
exercise, and fatigue indexes in humans. J Appl Physiol. 2005;98(3):804-9.
Bigdeli Y, Heidarianpour A. Effect of regular exercise and vitamin C on pain
threshold in diabetic rats. Arak Medical University Journal. 2012;14(4):10-7.
Prodanov D, Feirabend HK. Morphometric analysis of the fiber populations of
the rat sciatic nerve, its spinal roots, and its major branches. J Comp Neurol.
2007;503(1):85-100.

Saavedra A, Baltazar G, Duarte EP. Driving GDNF expression: The green and
the red traffic lights. Prog Neurobiol. 2008;86(3):186-215.

Pereira B, Lucas G, da Rocha A, Pauli J, Ropelle E, Cintra D. Eccentric exercise
leads to glial activation but not apoptosis in mice spinal cords. Int J Sports Med.
2015;36:378-85.

Gyorkos A, McCullough M, Spitsbergen J. Glial cell line-derived neurotrophic
factor (GDNF) expression and NMJ plasticity in skeletal muscle following
endurance exercise. Neurosci Biobehav Rev. 2014;257:111-8.

Pierson CR, Zhang W, Murakawa Y, Sima AA. Insulin deficiency rather than
hyperglycemia accounts for impaired neurotrophic responses and nerve fiber
regeneration in type 1 diabetic neuropathy. J Neuropathol Exp Neurol.
2003;62(3):260-71.

Ying Z, Roy RR, Edgerton R, Gomez-Pinilla F. Voluntary exercise increases
neurotrophin-3 and its receptor TrkC in the spinal cord. Brain Res Bull. 2003;987:
93-9.

Ferraiuolo L, De Bono JP, Heath PR, Holden H, Kasher P, Channon KM, et al.
Transcriptional response of the neuromuscular system to exercise training and
potential implications for ALS. J Neurochem. 2009;109:1714-24.
Engesser-Cesar C, Anderson AJ, Cotman CJ. Wheel running and fluoxetine
antidepressant treatment have differential effects in the hippocampus and the
spinal cord. Neurosci Biobehav Rev. 2007;144:1033-44.



A4

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

SR (9390 § (P (oliiuw] slagy yoi il tegSiliyly

Molteni R, Zheng JQ, Ying Z, Gomez-Pinilla F, Twiss JL. Voluntary exercise
increases axonal regeneration from sensory neurons. Proc Natl Acad Sci.
2004;101:8473-8.

Soya H, Nakamura T, Deocaris CC, Kimpara Al, Fujikawa T, Chang HM. BDNF
20 current neuropharmacology, induction with mild exercise in the rat
hippocampus. Biochem Biophys Res Commun. 2007;358(4):961-7.

Aguiar AS, Tuon T, Pinho CA, Silva LA, Andreazza AC, Kapczinski F, et al
Intense exercise induces mitochondrial dysfunction in mice brain. Nerochem Res.
2008;33(1):51-8.

Pezet S, McMahon SB. Neurotrophins: Mediators and modulators of pain. Annu
Rev Neurosci. 2006;29:507-38.

Murase S, Terazawa E, Hirate K, Yamanaka H, Kanda H, Noguchi K, et al.
Upregulated glial cell line-derived neurotrophic factor through cyclooxygenase-
2 activation in the muscle is required for mechanical hyperalgesia after exercise
in rats. J Physiol Lond. 2013;591(12):3035-48.

Mostarda C, Rogow A, Silva I, De La Fuente R, Jorge L, Rodrigues B. Benefits
of exercise training in diabetic rats persist after three weeks of detraining. Auton
Neurosci. 2009;145(1):11-6.

Monteiro-Junior R, Cevada T, Oliveira B, Lattari E, Portugal E, Carvalho P, et
al. We need to move more: Neurobiological hypotheses of physical exercise as a
treatment for Parkinson’s disease. Med Hypotheses. 2015;85(5):537-41.
Weinberg L, Hasni A, Shinohara M, Duarte A. A single bout of resistance
exercise can enhance episodic memory performance. Acta Psychol. 2014;13:
153-9.

Zou Y, TanJ, LiN, Yang J, Yu B, Yu J, et al. Do physical exercise and reading
reduce the risk of Parkinson’s disease? A cross-sectional study on factors
associated with Parkinson’s disease in elderly Chinese veterans. Neuropsychiatr
Dis Treat. 215;11:695-700.

Pittenger G, Vinik A. Nerve growth factor and diabetic neuropathy. Exp. Diabetes
Res. 2003;4(4):271-85.

Sakamoto T, Watabe K, Ohashi T. Adenoviral vector-mediated GDNF gene
transfer prevents death of adult facial motoneurons. NeuroReport. 2000;11:
1857-60.

Bian F, Qi H, Ma P, Zhang L, Yoon KC, Pflugfelder SC, et al. An
immunoprotective privilege of corneal epithelial stem cells against Thl7
inflammatory stress by producing glial cell-derived neurotrophic factor. Stem
Cells . 2010;28(12):2172-81.



IWWAA 30l FY o Lol 3Y 090 ¢ 29359 G599 b ]

SHOEL
K

Slagn i il s (Re oo (oBL e 52l o °95-’5L~)le..\
slodslo 5l Grie Sdsyis,s Jele n ped Sugisd 5 S Selill
(b (Flgyss adlie slasige g6 i (i ;0 BLE (glaiws Jole 5 JLIS
Jlasms &uls YO (FYOVY AYAA 5ol L bhyy (Shele e
\_ 10.22089/soi.2018.4708.1632j

/Parsa Shokooh H, Saghebjoo M, Nazemi S, Hedayati M. The Effect\
of One-Time and Two-Times Endurance Training with the Same
Volume on Glial Cell-Derived Neurotrophic Factor and Nuclear
Factor-KB in Sensory Roots of Spinal Cord in Diabetic Neuropathic
Rats. Sport Physiology. Fall 2019; 11(43): 75-90. (In Persian).

\DOI: 10.22089/spj.2018.4708.1632 /




Sport Physiology, Vol 11, No 43, Fall 2019 10

The Effect of One-Time and Two-Times Endurance Training with
the Same Volume on Glial Cell-Derived Neurotrophic Factor and
Nuclear Factor-KB in Sensory Roots of Spinal Cord in Diabetic
Neuropathic Rats

H. Parsa Shokooh?!, M. Saghebjoo?, S. Nazemi®, M. Hedayati*

1. Ph.D. in Exercise Physiology, University of Birjand (Corresponding Author)
2. Associate Professor of Exercise Physiology, University of Birjand

3. Associate Professor of Physiology, Sabzevar University of Medical Sciences
4. Professor of Biochemistry, Cellular and Molecular Endocrine Research Center,
Shahid Beheshti University of Medical Sciences

Received: 2017/08/29 Accepted: 2018/02/13

Abstract

The Physical activity and exercise training are among the factors that reduce the
complications of diabetes including diabetic neuropathy pain. The purpose of this study
was to investigate the effect of six weeks endurance training with the same volume on the
glial cell-derived neurotrophic factor (GDNF), nuclear factor- kB (NF-xB), and pain in
sensoty roots of spinal cord in rats with diabetic neuropathy. The study sample was 40
Wistar rats (10-week-old and weighing 230-260 g). Ten rats were assigned in healthy
control group and 30 other rats were diabetic by interperitoneally injection of
Sterptozotocin (45 mg/kg, dissolved in citrate buffer, pH=4.5). After creating diabetic
neuropathy, rats were randomly assigned to three groups: diabetic one-time training,
diabetic two-times training, and diabetic control. Both training protocols were a six weeks
aerobic training with 60- 70% VO2max on the treadmill. 48 h after the last training
session, the sensory part of spinal cord sampled. Data were analyzed with one-way
analysis of variance, Scheffe, Kruskal- Wallis, and Mann- Witney U tests (P<0.05).
Results showed; GDNF levels did not have a significant difference between one-time (P
= 0.146) and two-times (P = 0.131) training with the neuropathic control group. Also,
there was no significant difference in the mean GDNF level between one-time and two-
times training groups (P = 0.990). The mean NF-kB level in the one-time training (P =
0.022) and two-times training (P = 0.039) groups was significantly lower than the
neuropathy control group, but there was no significant difference between the mean NF-
kB level in one-time training and two-times training groups (P = 0.994). The results of
pain behavioral tests showed that six weeks of one-time and two-times training
significantly reduced neuropathic pain (P = 0.001), while there was no significant
difference between the one-time and two-times training groups (P = 0.990). It seems, both
one-time and two-times endurance training have a positive effect on NF-xB levels and
pain, and reduce the complications of diabetic neuropathy, while not affecting GDNF
levels.

Keywords: One-time Endurance Training, Two-times Endurance Training, Diabetic
Neuropathy, Glial Cell-Derived Neurotrophic Factor, Nuclear Factor- KB.
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