[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 |

Semnan University of Medical Sciences

KOOMESH

Journal of Semnan University of Medical Sciences

Volume 21, Issue 1 (Winr 2019), 1-204

ISSN: 1608-7046

Full text of all articles indexed in:
Scopus, Index Copernicus, SID, CABI (UK), EMRO, Iranmedex, Magiran, ISC, Embase



https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAY Glisno) (YT 53l2) | 0 slasds P) Sda — irogS

330 Juwo 30 830 (53U SEWL 3 (39 yiw 9 33 OGS (S ¥ i 1
S0 90 30 Sl a0 30 (T pid Suilyg 98
(M.SC)" st e e (P.D) s, Lo« (MLSC) i s« (PR.D) o

J/J,i/‘gl.;w“;&‘.«‘,(:jgf,k oLl ¢ isla s Olidn S e o Tl s 308 oLl jT
Il o (Sl K3y o sl oKl o Ky 0l o5 295

AWAVIVIA 1o 58 B AYAV/YAY sl e a8 Safakhah@yahoo.com SANYYYYAAE - 108 e s o5+

3 L9595 050 T 50 09294 laumo 5 35 p0 Slac] 4y ol JLid 4 45 sl po30 30 (895 Silygy95 00 dun
5 ol gpg) 2B b (Flgys 950 GloydJloyd ot s92g né e wbl oo Coodl Pl ogas Caodlu HlS
29 00— olaul Silgy8 Jowo 4 a5 (225 oo 51 (S 0gb o0 6Hlow (pf Hop el (Folise apmailo 9 Yo
| i (58 piiid ] giio 0 j—0 ] b (Chronic Constriction Injury) CCl Juw cw! K383 b ol
ot il A= (6ls o S 9wl oo (el b 9 (5950 W (plgS (5110 AT sl (3 g yiuls yod 51 (ST (g s Ge
04 S s 998 (5)L8) lagiwly (9w 0SS (5 S iy WIS addllae ()l )0 13518 (49 uwg gy FT cdolg o
) 1B gy dyg0 2o Gige 30 ol (il Wil jo A ol oS slo

CCl o)y b Soilygygh 00 lasul .o oolaiwl (N=+) 09,5 ¥ )0 jliws g 015 55 oy yuw Vo 3l addllo (0] 50 :laShgy 9 Slg0
o £) (g r5e y Jolds g lo .aiads 32555 g 0 1Y 59, U 09039, 5| CCI sloml 31 ey o slmal abogy o (sbrog,S )0
(p 5 obes S il @ p )5 (Ao ¥ b o sl2390 30 A-L 0 juS camnigS L) (g5 98 5 (0,55l <O (3l 4 0,5
ol plemil ()l Gl b (Sl Lol Jold 5L, e CClLlans YV g 1F 59, 50 aial &,

SLHFT r e 9 (Slo liasgll oauay sl 51 ouis CClgla shgo 10 395 Y oo &1 (yg yiuw3g p 4iljg)y 2,3 baidly

b 5l ol gS 95 Sl ol g 2985 S el ()l

39 CCl 5l ool dauxo (Slgyeh a5 Sloj  y0 g yrmwgn b loyd &5 0l oo Slpdiian  Gudind (] (LoaAidlz g S dmu
Hld 6 Sl (AU ol 0us puF 33, 51 glojlasl U JBlos) Sl gye5 Slom! 31 com] Condi § drwes Jlo

0955951 CCl (g5 950 « Sl g 595 0,01 guulS sojlg

Nen gl e 93 s S5 cmman 511 L s
sy ol (gl lao sl soas ("")6\‘; sl e
slacde | oy a5 g gl s Uy SLs s
N St Solan 2l s cel goline glapusSe
s 51 S e ol |y Slochmy S5l Sl e
Slapo s Solinlger Ol ki ( So) 5 A 3l Gl K 20
5858 el ol Ul 55 ole s Sl 5 S
Lyl i aae s 5 el 25msa csly o2 b b sl
V] 55 0 5o
Gsb 3aE 4 agy el 055a] LS golaze gl b
LS 65 el s o st w3l s S 5 (5508
ol s OS5 el aS el sa s ek i

Vi

)'\a.,\S)'Q\aﬁyubw\xd\jg’g‘bﬂ&a):

a5l 1y 0k 3 5m 50 4 i onl a3l olus) ales
)@L@dugﬁﬁ))}ﬁw&\a))_sdea\s/idﬁh
Bl a5l 6l = 1) WT“-S%*:@ ok, sbagal
sl g5y Jls 5o il olul ol Sl
v_lz:mjdjjf%)\_adwjao\ﬂ@'j\d\«cw
Q\JL\))\)&CL‘JJAJngé\wjj&).,\b.)&dﬁ)
SaS 5,5 35 A Ay p o) A8 e 0] e 3L
JUis anaS crul s s o5 Kboss 3,0 .48 e
35 V] dnl e 352t Jame 5 650 Slael 4 ol
aS ol e ol 3l ses cdl s 5l Sl s


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

353 o5 Slagly Ly bp s oS (s S O5)

W imsn SBeki ;S 5 gam (S 05 S 5l Jlte ol e
53 a3 5SS e 5 o3 5,58 5558 053 il
sy DU 4y ol o (ron Sl eae 05t sl
Y] el

el 03 (Bl s pm s 5 0ad bl Slllas 4 an 5 L
2 os s e 5l aady xulyy s Sl Lid 4 by
00 S Sty Ol 51 s 4 adlae ) 3 Ssbss 5 00
G > Sbassi a0 o) slagel 5oy ey
wlaislsy ) o

s 9 Slge

oled an | aaS 40l L &S 2w adlles ol 5o
S5t M g e Vo 5oz oLl AY/0 - YVVE
“YO (i easazme 5o Sl ol Sl AL A&l
S rse o S aslizal atin Vo —A a3 pdmeg p S Y
5 ol Sy rr‘—‘ oBtsls (6,1 A S
5ol 5l eas J a8 bl Ky s ool il s i
Sl cell VY 5 olay, el Y IS S s eusb,
31,8 8l am s YYEY Cob &l o anso by a S ) 5
231 o ay e b Glie 5 Ol i e 1K
ety 15 Sl L

syl g ki o2 sadas CClsbnl s,
Slaalzn U bapl s 48 5)ls 3505 Ul s 5y
(Chronic Juce dadie ol 51 S el alin LG b
5> Benne yXie L s S el Constriction injury (CCI
5ol Lol bw g b 2e lanl oz 40 VA Jl
YL 5oty ambdlae 5 vy g ol isn o 0l
L6, L5, slas! S ie a4l 5o s 5 sl 00y 25 ol
Ses S Al s 4 Ja6 S (Sl e LA
sl 5loay atan g3 a6} o2 5 e e S Aol 4 ¥/
BH \d..)';ﬂ,-g.\-‘ﬁ 5 Lasgll slrendy b gl (Glass
@350 0 p3cmas olacl opl g S Hlaplul 5 cnsy
) sddim | Gl 0Lt ol s o 355 Ol Sl
3 51 ol Vyame Wi o | S G 4y 5 g
L O 3 R P N T ] T T RPN PRI
55 i o s ss 050 Ol (e iz es Juke
(limping) S s s e « Kipa )l Lo sie b s
S 53 033 il 5l ol 5 G b ples G gamy
[VF] 3ss e Joli 1y ool

CClalm 51 oy Liey 8 ol o oiulesl sloes S
ol UK b pfy\afj. pfg;\“ F Do iwdsn Bosls s

\lg®

2 olsd 5 WS sladghe 5 gy, s bu s gy zuls) s
Jlaely Wi e axle 55 Jaoms 5 350 (r2s ianm
oS S o) [¥] A pn s |y 3amte S50 50055
saxlo 5 eSS 6L==J—1+.T} b bady iy, s ads
Jlaisl ay oSl o) sammngles ol ooz Las )] l50 ge
5 ob) K5 smss SSta 03 Sse SLEE KL Y
sz V] aal il Jame eae Slgss b, e
Sl cmae 5 e Olael jo baudy s, s
Ol ay goaamie sty (b (DRG e )3 651 54)
NS sl 5o Lagl cuse Sl 6o)l5n 55 5 ol odpme
b ST i 55 e Slss s olen ©d iy 5 3l
il 55 25,8 e )13 DRG Jliys Cmign 5o oS b b
b st S0 2 0T Sate 51 Sl ol ol 00
st 3 s O] e e s 5
s 55 53 5 ab g Saesi 1S 5 Ly s, 5
1S ans o ol il SWlae e ot ool Lt lame
3L G 0 s e 5 oo S EE Ly s, 5
o 00 o) Dlitie 5 o s oS Sy oo 4 a8
»Ileel g s @3—-5T e Koo dzme o smelides
a0 5aSlys 5 sy el sl asls 2E Jame L, s
S5 se olst Gdsle b e GiBs 550 2 s
2ol glad s 2S5 5 oy s Sem ) aSd
BECINTS-WE TP N [ R RN WS W e @K@_L‘ﬂ Los
5 =l S e SOLSe slagll sanes 5l od
s [V] ams 2alS 1) Lo G o 4y SUass sl
i hdem 3 5 050,00 ol Ol OIS w59 2
OB gl o (e Sl Slasl 5o Gl Gl
[8A] 5,

as s iy s plae (il 3l o8l oals plas Sl
ol (Sl 3 Nte) S350 58 sl 5
o) i e ) s ST & e | oy
SBodiS i ( oze rad s cal &S W e ol g2
o2 [V ] Nt e e 355 S 55
s 5T 53 5 aby o seni S 5 by sy, 5
SRR P YW S-S PP UMM P WP N W R S
S ek S cpl il s sy slaedi S saS s
ol e 5 G 5S0 mae i JLIS Gl
VYN e

(""‘“ﬁj}f\:‘“ 5 e @ & olse b 5 Jame Olacl
lroas S asly s sage 4 1) 581555 slaads 2l
A ks e ol 58 ) SdS L 5 SdS sus s


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

VYAV oliss (VY

s

P ECENCE LPR Y S PSR ROU J SUSIIFRY S PP
A f\-?'-'" S~ 6@.})‘11—;&\-” 5 Sl 6\:-%.-’)ﬂ $ols,

oo, @ale 5l aay (Von- frey) SOl sl I
cg> Von-frey il ola,b 5l onas aow 4 ol
S olasl omlys acs sslical SG las i o
s ooliad IS, el stoltingeS e cale p 8 ¥-£+ gl
oS Y=F—F AN NO-YF—F e a3 pa ey Lol o]
PSS A0S g~ BP0V Qe.}pg 5l sl
Lo s s 8 obal VG sl C«HL P O 90
aS 4 b Vome 4 5L s 45U 0 Aol 4 Jlge )L 4
ol ) amay el Jlsze 5L Y STl Hlas ploe o U
s 5 engm gl plste 4 (WS ot 1 s Gl &S IS
ol S & ol &S sse 53 05 S o iy aslsl 2les]
a8 ks el plte 4 Fe sae ol gl 55 7
1V0] <8 313 5Ll 5550 5 555]mer s

e o=l)s (Radiant heat) =) > L3 el
5 0303513 o JLy oK o paine galiiona s | ol 5o
il G ate doia e 4 ol 03 S Sole Sl aw
oeole anzl G2 eals)l 3 ola b 5 5o 1) e 8 gssle
s G ool o S e AP a5
O Aol an g shaw b 2 o) s el bloe
s el e (bl adi olas s sl ansl aiss
[NF]as xS

LTS QABLY Vi
& N
L ogAwfom 4l 3205
Lla of dsuag b ol ss ss . .
CClI ulay . sl Cudd sl el
‘. ol M\)J."' . i
sy, so,

b Lialej pll Y ol ) S

Shacalan ol oS slaasls SIUT sl lags,
S pmoiny Laosls olas s o3linal SPSS (g Ll 15l 5
95 o= oS e anulis ¢l 5 Al esa.MeantSD
One- slagy g3 5l i 4 St 05 8 diz o 53 5055
ANOVA 551 4S5, 50,5 4 ssliza] way ANOVA
S5 anulia s (TuKey-test) Sy opnslsl i o Jls sime
. s3lizu! (Multiple comparison) s, 3 s

\FF

eSS Y /0 50 Y L oSS b (SIS s )
590 L ashiss ©sse 4 (e JU) ol JSRes b psslS
el o, Glacws YV 5 VY 5, 00 d S &see VY
o 1 4S5 sl 45 YV 55 5 o ool 31 Goas
DB o 2550 00 S5 Sl 505 VY 5l am )l
0O ) 58

cmas 535 e 5k alasy ) Shamey $ 0\ o, S
S g 2SS9 2 o 8 bl s s Sei er 0y Kl
oA 5SS S lal o 8l s (550 g0 4t 9> ey
s ) Oo s JSens dm 4ids Yo 5 (0l b))
Slaces YV 5 VY 55) 58 5 s gy 4l (USIS
o el (g5,

oA sSSe JSes laml 058 cal 55 CCloy S :Yoy S
s ) s Adsn JSers dm aids Ve 5 (Il JL )
Slaceas YV 5\ Y 55555 5 5 as Gy alis, (SIS
ol 6,

o S5 AS/p S e Y ) o5 8 nl 53 CCloy S ¥ o5 8
o) Os s JSbs dm BB Y 5 5SS
SLaces YV 50 F 55, 5o 5 ams 3 aslis, (SIS
ol (o5,

o SohS/o S Jen +/0 lanl 65 8yl 55 CCloy S:¥ey S
s =) G iwss n Kby dm 4ids Yo o 5SS
Slaceas YV 5 VY 5a) 55 5 s oy Sl (SIS
el g5,

A S8 Sy izl 0 5 cal 55 CCley S 06y 5
PSS/ 8 Jen & s s dm AiES Y 5 (e JU )
Pl ol sews YV 5N 5o, 5o 5 a5 4l
A

rff)—‘f.s/rffu-%‘* bt 058 ol 53 CCloy 8 05 5
0SS/ o S A B s s e 4iB Y 5 oSS
plasl ol sews YV 5N F 5o, 5o 5 as o5 4l
A

0 ShS/ e B den /0 1zl 55 5 cul 55 CClay SiVoy S
03 n p S5 S) p B e £ am 4B Yo 5 S8
Pl ol sl YV 5T 5o, 5o 5 a5 4lhs)
AL

Von cews 5o 5o Gl cge s 2ol o
o) e SL 5 (S sl JT o3, frey
G5 CCl sl 51 s o aolizal (gl > b3l ols
Sl Sose 4 (S Se b JKas b s inss ) Byl


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

353 o5 Slagly Ly bp s oS (s S O5)

il S ceb CCl oy S aslie 3 og a5l solin]
G5 it (P</ ) at SulSe sl i

PBYLB-/0 5ousp am ol o G G w502
Sei SSa sls gl ol e il 55 CCL L sy s

Responces (g)

Pl 5l an YV 55, 50 (SlSe sltaogll 2 i Sl gy ¥ US
CCl

535 05 ol LTl ool g S eon
CCI plondl 51 am \ ¥
SMesl ol plzs as b S ANOVA gLl ls
(P /e )] b 3 pms 425 cal Gloos 8 o sls ime
(Tukey-post test) Ly s sl o, [F(6,74)=\Y/Y¥
Sham o5 5 | aclia 55 Sl sins JSi2 4 CClalay! sls ol
JS=2) P</\) ams S 5l U1 ls sl el
sl CCI oy 8 L aaslia 5o (g i 5 eolial (¥
G5 oempr (P</0) a8 il L3l e el
PBY LB /0 sy am ol pd e 09 2wds 2
ol sl el ool e el wCCH G ay s
d&\_mb_f Ot 0% Sl e ool e
C3ld by il ol e 4 G SS 5 JB oSS

LS e WD g n;

40 -
F
o ¥
8
O 20 A
c
o
Q
2 10
i
o |
N N N 2] ™ N N
KL L &L &L R R 2
g & & F & &
é (\ \0 » Q \\ @
S o & H¥ W F e
9‘\9 < o d () (%)

oV 59500 Gl sbilale 5 oo eisn Al ompn FUSS
cCl plosi

09w S s sl ol ol ) G
VFslaiss 5o (ol mle s LusylD) ol sl
CCl 5 Sham) szl e o SV Jol oy 25 ann .35 YV,
(BY+Pr0) s s ptp S don ¥ ol SS0s
Y5B-/0 5 (B/0+Pro) o5 iy e +/0 04 5SS
VB L 0 5558 Sy gl S ) .ol .« Pro B
el oa 03l QLS VP L oy sy 5 ISy

VE 5o 08 Sle glas T i o medsn S o
CCI bl 5

SMsl sls oLz 4 b S ANOVA (¢ Ll ol
(P<e/e v N)] 205 35m 425 o) Slaos S o Sols s
(Tukey-post test) Ly s sl — » [F(6,62)=A/Y¥-,
055 L aylie 5o ol me JSs 4 CCI syl sl gl
(P<+/+ V) as 8 Sule slaasgll sl ey Sham
CCl o5, 8 Ly aulin 3 o5 s S eslial (Y JS2)
/0 sslial (P<-/+0) as Sl slasyll LalS eel
2,555l Lapa T 5 3 (6 CCI L aylis 53 BY,B
P BYB /0 s 55 G D5 A e e
5 5 s b leys i B0 4S CCl oy 5 L aylis
SIS sl ol 53 ol stme Sl sl 2 8
sl sl

Responces (g)

Pl 31w V¥ 55, 50 (SlSe (sboogll » efsn Sl sy Y USS
cel

YV 5os 00 Sele sba I o idsn Sl o
CCI 2l 51 s
SMesl ol ol s b S ANOVA (o5l s
SP<e /e V)]l s smy a2 cnl sWaes 5w (ol g
ol (Tukey-post test) b s,ll o, [F(6,34)=A/F YA
Sham o5 5 L, aylin 53 5l ime JS& 4 CCI sl sl
(7 JSe) (P</o\) ays £ Sl sbin T sl s,


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

1Y sl (YN s

s

I P U P | P L e VY ST V- R S
5002 NO e el S el ol ol 5358 a0
aas e S )l Gl 4 cud By g 0358
eyl eIl Ll S oy sy, [VY]
sooly yralsS el ol s |, TNF-a ¢ e u\ﬁ.lf)ﬁ‘,a
Ol 1oL Sl a4y Y] a8 o 0S|, Sbsss 359
3513 gaate 65, Shae Ls il 5 s lablons
s wi JUS sl 5 Wiys) s by 5 2nds 0
) o Seae o) Dl 5 s s [YV] 05 n
Ly ol oo ol Sy, ol v,la\.a.a- ol 5l
et Sa o b 3l g ss [YY] il 0ys us &l 5]
=l Al B ol (Ses 355 0 Shas SIS 0555
Sl So Gl e o S &S b 05 5SS
35005 ol i 53 5 [YT] cd il e g ln
Al anals (2B [YF] el Jobo GlE 850 505 45 4 S
melie Slays 590 s Jlinan adllas 0l 5o

a5 5 S s 5 (0 S5 AS/ e 8 e #) 5 ds 0
s S e SU8T) (S 5S Sentms G5 3l SLao s
D\J_wau‘r;}_lnfﬂp_fv_\y\“y/ij)a(A\d.\f
Sl o b 2ge & (p SS 50 8 e ) 05 535 0
et sl o (8o 2 5l ol e ol Jae Sl
Sk ¥ s ol adllas o] cesny s el
D21 S Lo 55 i ol 5S35 ¢ S5 kS
sloml 5l S st o (f;}kﬁs)’! rjfd\,,,?) RIST]
s Sk (50,88 51 2l e e Jie 585 e
S5 s 5 o) S0l e 0l Fos slaasly L sl
Wil ) 55 Slas 28 A LS sbaew S 5 b 5l bes
So a8 oS I Jle ol 4 ol Glsser e
BY > PR R N P NS Ry YW, P S o lee
o35 e S b 5l A WS oS e S an i
wpa oS Jame VY s onis p ol 3 s 5o Kl e
L] nls s ol Sl e e la 6l 055
005 S (658 G S| 5 LS S el osls gl Sl
cmae Socsd a3l G DRG 5 Jgamnse sin ALS
do i 3l Bl (BT S5 i (25055 Sl
Aot 50 24 e Sl S sl S~ d};ﬂﬁ-’*
Log) e e plad | g 508 ol s S5553550
O sl ) [YO] st on S (e b 3Ll
Glad a5 blis Ganl Gl ig) Kolse 4 e
aalllae b (sl 6 5o s 48 dms e Sl 1 ks
Saad slown! 5w &5 canl s slgin ol 53y Lo

\VPA

390 0 ol LTl 5 Gs el n S eon
CCI plosl 51 s YV
S sl oz as b S ANOVA ¢, LT el
(P<+/ e N] o)l 3 5ms 4o cnl slres 8 oo (ol tna
(Tukey-post test) L s, Lal oy [F (6,42)=\Y/Y0
Sham o5 8 1 aglis 5 Jlo_ine St 4 CClalmgl sl s
JS2) P/ V) s 8 sl sl als sl e,
sl CCl oy, 8 Ly aslie 55 oyg iy 5l eslinad (O
G e AP</40) s g, ~ «5\4))1*1\-” sl
Loawlie 0B Y LB /0 Gouy am cole s 5 ads

P3| G W 1N ol o sl CCI

Responces (Sec)

o YV 555 50 Gl sl lmle 5 o mdan Sl omyn B U
cCl plox

5 (PMAKG) 555 s s sy Sl S addlas o0l o

533 35 53 O3 Fmers g e S Gl Ay o 5SS
ot Ssbs, 5 5,50 odhe Ly (YMG/KG) 5 (- /0 mg/kg)
YV Y 55 8 SelSe sl dl ol sl abe
23 S )3 wssp 3550 CCl Jse 5L, 5 sl 51 e
3 o D gmns 350 SH3 (658 0ALS Jdw (g w5y

s i 53 JUS bl 5 g, o 5 [V ]
S5dn e Jasly i 0 axle 5 a5 555
S ams o ol Gl Sldlae [¥] 05 e i |, (somse
3 graper e 33 oo Slb B [EXRPYEMPIP
= S5 ddme (o greeliades G, 0> b9 59 S e
by i e Ssss s Jlasl s s gﬁ—w—d
Loy o Gt p 50 2 8 & 0saess s [YANY]
S ol (Ses S s st s s
O =S DA ] cdonm, SUl a plse lad e
2 e Ll el 5 il o e canSelln S
2 b o5 JLs a5 sac sasscead Loy
J8 5l el sla, 8 ] °'\—é.->%“¢—‘j slayss
o sl gl ilSe 5y wsls 2L S |TNF-a


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

353 o5 Slagly Ly bp s oS (s S O5)

oS el y s oy s & sl plas (s aeds
YW sy Wl s pals ) &S, dgd oo 350 sl

Sl &l g s iwssn ol 5 Wl o L CCH 3l
o 1 aS s 5 ol prlio slaasl L oadlas o) sl
MDﬁbbAwJﬁW};tﬁM‘)W};é&))
s o ol sl 3l oo slgia adl [¥A] 50 &‘):-f,.b
S S iz o 5 5 GYsb s, Gl 05w

.a,&w)j‘_g.\agb\.dtlzapj&é;

D)8 9 S

Los) @il al (i) 8 4ol Sl e dllis
S o sliasl 558 5l B 5 ail e e
oS ils gyl ird 5 oligios Cnlan 5 (5500 58 i

Al Sas Jl oler S 4 plhen (S ool

euo

[1] Devor M. Neuropathic pain: what do we do with all these
theories? ActaAnaesthesioloScand 2001; 45: 1121-1127.

[2] Geis C, Geuss E, Sommer C, Schmidt HH, Kleinschnitz C.
NOX4 is an early initiator of neuropathic pain. ExpNeurol 2017;
288: 94-103.

[3] Mellon SH, Griffin LD. Neurosteroids: biochemistry and
clinical significance. Trends EndocrinolMetab2002; 13: 35-43.

[4] Pathirathna S, Brimelow BC, Jagodic MM, Krishnan K,
Jiang X, Zorumski CF, Mennerick S, Covey DF, Todorovic SM,
Jevtovic-Todorovic V. New evidence that both T-type calcium
channels and GABAA channels are responsible for the potent
peripheral analgesic effects of Sa-reduced neuroactive steroids. Pain
2005; 114: 429-443.

[5] Carlton SM, Hargett GL, Coggeshall RE. Plasticity in o-
amino-3-hydroxy-5-methyl-4-isoxazolepropionic  acid  receptor
subunits in the rat dorsal horn followingdeafferentation.NeurLett
1998; 242: 21-24.

[6] De Nicola AF, Labombarda F, Deniselle MC, Gonzalez SL,
Garay L, Meyer M, et al. Progesterone neuroprotection in traumatic
CNS  injury and motoneuron degeneration. Front
Neuroendocrinol2009; 30: 173-187.

[7] Coronel MF, Labombarda F, Villar MJ, De Nicola AF,
Gonzélez SL. Progesterone prevents allodynia after experimental
spinal cord injury. J Pain 2011; 12: 71-83.

[8] Azcoitia I, Leonelli E, Magnaghi V, Veiga S, Garcia-Segura
LM, Melcangi RC. Progesterone and its derivatives
dihydroprogesterone and tetrahydroprogesterone reduce myelin
fiber morphological abnormalities and myelin fiber loss in the
sciatic nerve of aged rats. Neurobiol Aging 2003; 24: 853-860.

[9] Krause Neto W, Silva WdA, Ciena AP, Nucci RAB,
Anaruma CA, Gama EF. Effects of strength training and anabolic
steroid in the peripheral nerve and skeletal muscle morphology of
aged rats.Front Aging Neurosci2017; 9: 205.

[10] Gintzler AR, Liu NH. The maternal spinal cord:
biochemical and physiological correlates of steroid-activated
antinociceptive processes. Prog Brain Res2001;133: 83-97.

[11] Guennoun R, Labombarda F, Deniselle MG, Liere P, De
Nicola AF, Schumacher M. Progesterone and allopregnanolone in
the central nervous system: response to injury and implication for
neuroprotection. J Steroid BiochemMolBiol 2015; 146: 48-61.

[12] De Nicola AF, Deniselle G, Garay L, Meyer M,
Gargiulo- Monachelli G, Guennoun R, Schumacher M, Carreras
MC, Poderoso JJ. Progesterone protective effects in
neurodegeneration and neuroinflammation.J Neuroendocrinol2013;
25:1095-1103.

[13] Lee JCT. Neuroprotectiveeffect of fluocinoloneacetonide
on mitochondria in paclitaxel-induced peripheral neuropathy:
National University of Singapore (Singapore); 2017.

V£4

6ilesl oo el Slass Gas S DRG (ame (e
sl Jame oae NPWHPRICHN STt IN e
i e ol S YU G0 ol el ol S
OO COPURCH [P ) COTCI S W YN WP N S
353 Are i & e 39 A\gJJA_.vASaAQAth\.&J&'CL&).\
{T7] 250 Sbno s

by ol Sl e ol 1, sl )
5 SsS by e Lo oless Gl 0l
Gy S ool ol Lol as sl (V440) Ll s
s e clad luie J2alS Ky, cud o6 s se
Llae [TV] s o sSan 1 51 6 6 pme e Sl
Gl S e S oy i &S sl ol o) Koo
5ol gl cute OS5 olen Aol o155
$9055 3 Nee 250 b e 5 Sy el (S s 1 o
[YA] 222l o 5555 53

sl 5l s S ot Sl adllae ol 5 Jols s
s Latnadl 5 53,0l s o gese o 5lsss 250 e
53093 Sdn & 03 5 Aoy B3 3 ey 54 ]
23 6o, biws e 5 s el ol go 5l 505
el Gl 45 A3 ens 5 X5 S I VF YV 5,
Sl sl 5 ol 531 nle sl 51 K
S35 AS T Sl adllae slassl b gl ool o o
o [V T a0l ccillae s ool oL gla s
4l S ol ol olaslas Yoo ¥ Sl olWlbs oLl
Sl Ll ilosls olas | Ssb) 95 00 amw s 55 s wdsn
el o e [YA] o ot s ol Sl
o2 ) SBJe 55 5 mSs Sl 3,50 s bl
4SS Gl oumz sl glis (Jle glse 4.l suz soalin
b S o3le Sa2sn LD e s & ey 8 S e
L Ll sls 0las 350 4 65V bl 5 ot
d b e 53 o Sels Slag sy sn 3 esli
O w59 p 45 A Ladda 0l (6, polaess @K»i'e.bj
DI 2% (SN PO S B
Ssd b 590 5l ealaal (@ls )y Jhasl Olga 5
S Kditne 5Bty 55| 0 &S S sl Gy 2l
S G slahss Hleslil s us ol 5
aduce s Suli cpl rodle 58 go bl (s 1wl
S 1 e e 55 5 i olined S e b
g lem o

S asm 5, 3 AoBNT 555 55 555 ol s Sesll
8 5 am 55,5 \Y GmCCl sV 555 53 5 s ewds p odis


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

1Y sl (YN s

s

[22] Melcangi RC, Garcia-Segura LM. Therapeutic approaches
to peripheral neuropathy based on neuroactive steroids. Expert Rev
Neurother 2006; 6: 1121-1125.

[23] Lambert JJ, Cooper MA, Simmons RD, Weir CJ, Belelli
D. Neurosteroids: endogenous allosteric modulators of GABAA
receptors. Psychoneuroendocrinology 2009; 34: S48-S58.

[24] Kaur P, Jodhka PK, Underwood WA, Bowles CA, de
Fiebre NC, de Fiebre CM, Singh M. Progesterone increases
brain- derived neuroptrophic factor expression and protects against
glutamate toxicity in a mitogen- activated protein kinase- and
phosphoinositide- 3 kinase- dependent manner in cerebral cortical
explants. J Neurosci Res2007; 85: 2441-2449.

[25] Naik AK, Latham JR, Obradovic A, Jevtovic-Todorovic V.
Dorsal root ganglion application of muscimol prevents hyperalgesia
and stimulates myelin protein expression after sciatic nerve injury in
rats. AnesthAnalg2012; 114: 674-682.

[26] Julius D, Basbaum Al. Molecular mechanisms of
nociception. Nature 2001; 413: 203.

[27] Koenig HL, Schumacher M, Ferzaz B, Thi AN,
Ressouches A, Guennoun R, et al. Progesterone synthesis and
myelin formation by Schwann cells. Science 1995; 268: 1500-1503.

[28] Leonelli E, Bianchi R, Cavaletti G, Caruso D, Crippa D,
Garcia-Segura L, et al. Progesterone and its derivatives are
neuroprotective agents in experimental diabetic neuropathy: a
multimodal analysis. Neuroscience 2007; 144: 1293-1304.

[29] Wang LX, Wang ZJ. Animal and cellular models of
chronic pain.Adv Drug Deliv Rev 2003; 55: 949-965.

[30] LaCroix-Fralish ML, Tawfik VL, DelLeo JA. The
organizational and activational effects of sex hormones on tactile
and thermal hypersensitivity following lumbar nerve root injury in
male and female rats. Pain 2005; 114: 71-80.

[31] Safakhah HA, Taghavi T, Rashidy-Pour A, et al. Effects of
saffron (Crocus sativus L.) stigma extract and its active constituent
crocin on neuropathic pain responses in a rat model of chronic
constriction injury. Iran J Pharm Res 2016;15: 253-261.(Persian).

\V-

[14] Bennett GJ, Xie YK.A peripheral mononeuropathy in rat
that produces disorders of pain sensation like those seen in
man.Pain 1988; 33: 87-107.

[15] Safakhah HA, Taghavi T, Rashidy-Pour A, Vafaei AA,
Sokhanvar M, Mohebbi N, Rezaei-Tavirani M. Effects of saffron
(Crocus sativus L.) stigma extract and its active constituent crocin
on neuropathic pain responses in a rat model of chronic constriction
injury. Iran J Pharm Res 2016; 15: 253. (Persian).

[16] Safakhah HA, Kor NM, Bazargani A, Bandegi AR,
Pourbadie HG, Khoshkholgh-Sima B, Ghanbari A. Forced exercise
attenuates neuropathic pain in chronic constriction injury of male
rat: an investigation of oxidative stress and inflammation. J Pain
Res 2017; 10: 1457. (Persian).

[17] Castelnovo LF, Magnaghi V, Thomas P. Expression of
membrane progesterone receptors (mPRs) in rat peripheral glial cell
membranes and their potential role in the modulation of cell
migration and protein expression. Steroids 2017.

[18] Castelnovo L. Molecular basis for the development of
innovative therapies for peripheral neuropathies treatment: role and
cross-regulation of the GABAergic system and neuroactive steroids.
2017.

[19] Melcangi RC, GiattiS, Calabrese D, Pesaresi M, Cermenati
G, Mitro N, et al. Levels and actions of progesterone and its
metabolites in the nervous system during physiological and
pathological conditions. ProgNeurobiol2014; 113: 56-69.

[20] Onodera Y, Kanao-Kanda M, Kanda H, Sasakawa T,
Iwasaki H, Kunisawa T. Pregnancy suppresses neuropathic pain
induced by chronic constriction injury in rats through the inhibition
of TNF-a. J Pain Res 2017; 10: 567.

[21] Mensah-Nyagan AG, Do-Rego JL, Beaujean D, Pelletier
G, Vaudry H. Neurosteroids: expression of steroidogenic enzymes
and regulation of steroid biosynthesis in the central nervous system.
Pharmacol Rev 1999; 51: 63-82.


https://koomeshjournal.semums.ac.ir/article-1-4801-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh Winter 2019, 21 (1): 164 - 170

Preventive effects of progesterone against neuropathic pain
responses in a rat model of chronic constriction injury

Morteza Jarrahi (Ph.D)*?, Roya Hasani (M.Sc)?, Ali Rashidy-Pour (Ph.D) 2, Hossein Ali Safakhah (M.Sc) +%*
Laboratory of Neuropathic Pain, Research Center of Physiology, Semnan University of Medical Sciences, Semnan, Iran
Dept. of Physiology, , Faculty of Medicine, Semnan University of Medical Sciences, Semnan, Iran

« Corresponding author. +98 9123321640 Safakhah@yahoo.com Received: 7 May 2018; Accepted: 1 oct 2018

Introduction: Neuropathic pain is a chronic pain that results from damage to the central nervous system and also
environment. Neuropathic pain is important for general health and approximately 6% of the adult population is
affected worldwide. Despite the therapeutic choices, treatment for neuropathic pain is facing challenges. An
experimental model that is very close to human neuropathic model is the chronic constriction injury (CCI) model.
Progesterone (PROG) is one of the most potent anti-inflammatory and anti-inflammatory neurostimulants, and
GABA-A receptor palys an important role in mediating the biological effects of PROG. In this study, the effects of
PROG on behavioral responses of pain in the neuropathic pain model of CCI, and the possible role of GABA-A
receptor in its effect were investigated in rats.

Materials and Methods: 70 male Wistar rats were used in 7 groups (n = 10). First, neuropathic pain was induced
by the CCI method in the respective groups. Following CCI, PROG (6 mg/kg) and or the GABA-A receptor antagonist
bicuculin (0.5 or 2 mg/kg) or vehicle were administered daily until day 13 post-CCl. On days 14 and 27, the
behavioural tests including mechanical allodynia and thermal hyperalgesia were done.

Results: Daily injections of PROG PROG for 12 days prevented the mechanical allodynia and thermal
hyperalgesia following CCI and this effect was blocked the bicuculin pretreatment.

Conclusion: The findings of this study showed that treatment with progesterone may prevent the development of
peripheral neuropathy, at least in part, via GABA-A receptors.
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