[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Cd s S 31 ghe ol dlee

yYaA um) —)ﬁb ¥ D)Lw.:} A 8,92

P slpee Gge )3 535 0 9 (Was (Kd p Sb 193 S S pas il (ow) 2

WANAIYE: 5 s WANE/NY sl

* 555l dosee & oS Lo e  ygr s Lango 0315 LoouSs ool ¢! gron! dnow b

-3 Sliins S he (Siduid ohmgh Jbdlisl LY olul gloS (oloS (oMl ST ekl by (gt Ayl elid)S )
"3l Clidod S e (GGl ol X plpl plotid) ploud) (S pole elflil ((SBjy 4l pole edSlaghy (SilSle )b
Olrl (pbrdy (plmind) (Sijy psle oSty (S oSl (gGdsS Lol 5 Tl 05)5 (Sbp Al pole eaSiagh «(siglsSle)
B sigdensd sl 0 Gl lxind) (lrind) pands oSty o Sludl pole 5 Sl 0aSiils ¢ 135 pole 09)5 (55559 STsnied Hleil. ¥
(lrid) (S pole ol o (Sbjy oSty (S5l Loyld 5 (ST5l0n e 09,5 (S b pole 0ASlngh (ST Leylb — (Gl s i

olrl (lomasd,

EXVOS

]) LS){)‘ ‘_SMD 9 W) ua&L\.QJI u.JlaB LY CM}L Jel u.:)'ta_c ds)g umlf 9 PIYS ‘-;i.AD 4 e )L» D.J.:Lola u.a))s :M..\.S-D
dalllae cpl ol ois a3l b (Siud oy g SlSwl GMae 3 Slee j aSausl Gl 5o (gaw 3l )b oy
A5 1ty (phb 5 ol (9o 0 630 g (s (S Sb 590 S35 Sl 2L Sl

soboar o g A5 plol p )5 VY =VVe ()5 (59 L Jliang 315 5 2limo Uage VY (g9 2 228 adllae ol 3,7 (ohg
@59 Wb Gae Sbs 098 9 (S ©ygo ) W (5559 b Sby oatiSedl)d 09)5 (JyuS 09,5 1 Jald 09)5 ¥ ) (ol
sedation ) s el liee (25 050 s 3 (5350 (Saud g Wb Cud S GMas (Sad b)) kit 4 s
GLSY ol M Sitd slo it (6 yuSojll sl o (slowdly 5 15 435,5 Sllger 395 olegyd b odlizl (scOTE
5 SPSS 22 eyl 3l 31 eols (g ylel o 3 05 03l olSuylof] 4 (CPK) S ginsd 51,8 5 (LDH) 559,m0

15 oolizl T-test s ANOVA cla 051

d9r yiaS g dme yobds JyiS 09,5 b duslie 3 Sb5 oaiScdly 09,5 3 i loy e a5 b ol ol a8l
by cpimed (P</ee)) dgr eSS 09)5 b dwslio jo Sy eaiScdl)d 09,5 (0 55 (635 g (Swd (P<:/e )
(P<-140) 10,5 (635 o (Siwd ialS cel Sllges 1o bl Cod plosl o0 5 (sloSa Sb s

Uiso 30 655y (St LialS g oM Sud Liulil cely S a0 S5 a5 a5 ol syl anlllas 3 puS A
Dyde ) 2l o

S5y S o e (S o)y Clleb Sy tBolgads

(55955 Loy8 g (Siolgniud 09)S ( Sy Al pole 0aSiimgls ((s39lsSleyls — (siolan b Clining S e ¢ 5ol b Sl 1) Gune BN g
ol iy i, LS55, ol ol o K3 eaStis

SPEITNA- oY D pled  SYEYIYVA-AY i85 m_alahtavakoli@rums.ac.ir : Jues!

YWAA by = 5mb Y o)l oF 090 /b juzr (i fSl‘ olKisls aloxo


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 635 9 e (Kuws 53 ST 595 ST B puan il o) /01 Ked 9 (sAe]

Mo oilS dagyls g (55UsS blge Cuow 4 IS5
ol g alae ly Bl (Sd ) Sty WS e
Uhiog &S ooy L uoren clalllas (VY) wbb e 50
S8y 5 Bls NS Gl Bl S plysa
3 b aloeo slabse 0 odyge 4 Sty 3l 50
(YY)

9 ke (S50 (s e ) (S3gn] Slook S
Gl 3l gl & laadsnl Jlasl ) am 5 il )15 lacdly
SUideidel 5 Soidesd Jlel (Slojple sl
WIS g il e SS9 sl iz
e 23igy o £585 4 9515309295 Slbs lon 5 Sl
b ol 5 5 o Bge o s 2 b b loadsn
ol s (V8 OF) wlaige 3 35y el
& dtaly Oygod (caSgnl 00,5 (lacunssST a5 wlosls
V) Byl il 039y plas Blo cwae SLail y a0
dae LLEl PEB1 > udonl plese (I8 Gpzees
oad o3> (Ui (2l e Sge )3 S (b B oMol
porsiegee y Baenl (ilee Sl (6550 adllae ;3 (VA) ol
SH09) cwslords oald flis oyl olrs sl jbse o)
5 Sl cMae 5 Slee o bugeyl 45 & byl
g Gl oads alid Jol bty Mae (S Guieen
5 e (Sud p agnl e (i Ol (pizzen
o > Pl 28 5 e LB (inan 5 55
Sl ouyp pols addllae Bun 100,50 (g5l Blas 1) b5,
Bl 555 o 5 G (K p Sby > S

5 UR9)
G5 9 (A lojl Ol

AP 3 @lyme ge p VY 9y 3 (228 adlllas
g 33,5 plosl p)8 YY=YVe 3jg 03game 15 sl
S g 31, Kb dayd YY=YF slod o ailflis (sl b )
LS S (Sb celn VW oy olbgy celw WY g)s
oles 3 ot e plas > (BT Ol g hse pogasie (glic
adlas ol jd sl HI3 olee HLisl s olisks] bl
I8 BV 0g) S Y 0 g odd bl dolal jobay a jige
1) JsS 09,5 =Vt el dalllas 5y50 (sleog,S . a0l

*Neurodegenerative
® Wistar

dodo

Mo dae LUly (ials porae 4 SMae s
(smas e ghaw )3) §55 0 G50 9> b & 0390 9y
ras oSwgn g dlas ghaw ) (a5 (63
Mo olly pae slize 4 Stud bl o ((SMae
iy (Sopd glacdld sl gl oY GMas gy
2 Obler GBS Grpeld Sl (S ey Gl ediee
3905 S bl )5 ISt g (65, Lol L 5 sl Sl
(7)o )59 3)8ee | (ppioman 9 S (o0 Iy
) eie 9 > Spge 93 @ plgie ) Plas (Sus
he s colmul by sdebdl Jdbo & bale jI i
15 %) 3305 g (45 o

Oszed  Jolite slayielyly a4 Wlealy i clellles
& odahy 9 osFar) ey s
was > '(LDH) jLgymms obSY wile lacdsbs
s b i 9 095 Ol 53 ST cplanes oyt
byl 3l (5 ) Wy i SMas Siud sbgl
Oldeuiily 4> g5 350 oylgen SMae [ Ss ialS ces
Cawl al)o.m u.:lpuo do}a)b @M@MKLM
ol ohlSen g plilej lawgi ;X3 adllae > (izeen (V)
wlos e 3l e > (Sind 05 Sl ,355,5 Lal
i o S o &5 canl ] 5 S ol L(A)
(LDH) 5L35)am5 olSY o "(CPK) jlSsind ol
Coonl | Mas (Siud gl ofag clamil plyisa

o3l 4y slaie | ileis olS 1 45 ol (glosle S
59 p gl @lpl g ] e cuvr Papaveraceae
£ oby 5l i 29 Dy s 4 eole ol ol s,
35 o5t s S35l 5 SusglsSlols 3 s
L gy S gl & e (SluS 5 el (V)
L;.é)ls.c Lol £ 9u5 o0 odlasiwl Ooje sBdyd picren g b
30 b alpl & oot g 029y Wl > LialS o Siusly pulas
&S lelge 5 S5 (VY) wles dgame |y gl enlil wlgs o

! Lactate Dehydrogenase
2 Troxerutin

¥ Creatine phosphokinase
*Papaver somniferum

VAN Glis) — 3l ¥ ojlads 5 0593 /by (i3 pole oLl alona

1va


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 655 9 e (Kuws 5 ST 595 ST Bt il o) /01 Ked 9 (sAe]

BEilel laysie (opSoilul sl (clp g 43,5 )
4 03l 3 o5tylojl 4 LDH 5 CPK ol

Ay Jols oolinulsyge alislefl o Sij Oligas
g s eI B S ety 5 b JSU (5508
VALY ‘SJo ua.o:w ;«.S 9 )9.».0.»);.)[.»» oKwd = SaoMd
a5 Sain il | dm domil ol e (spSoilul (ol
5 VITALAB Selectra E <8, gogase cuS jl o>
(V) 45 oalazw! AutoAnalyzer oKy

S slol oy 4500

5 Jdocigay 555 SPSS 22 l3ile i 5l eslizl | laesls
Sl 1 Sl Sl E i Sle Ojg0r s
s ANOVA (cliggol | doog ) oy (o5 (slo it aunglic
Wb a8 ,S las ) P<e/ 0 (gl Sz pdaw T-test

-

=W

ol odd 03> L5 ) ojled Jhrges 3 a5 oS len
9992 QLS dalllae g9 )5 hliseo (glmog)S Slilgs (55
bod ()l Ll p (ppizman MBI wal ()l e gl
alie o Wl 435 g9 5 09 sy Sllse Guiz g o
..)9{
240 -

220 -
180 -
160 -
140 -
120 -
100 . ‘

Control Opium

[
=
=

weight (g)

Sham opium

osly dsllan &5).«0 » alisks LSLPS; 0)5 MLQA -‘ )‘3903
Sbsre gy Wiloadosldy i jlre Bl ol £ (. Sle &jq0
(N= V) s sdalie calisee L;Lmos)f 099 O

€l gk S5 o (S 9 b s Sllge L og)S
i egsS ol «Sby oaiSedl )y 0g)F Y (b a)S Sy
4 a9 L) YO-mg/kg joos5 Sk Jaloxe Lais cllg
slajed b Sy g9y n & (Sohl adlae (b > &G
PRS2 p S e VO 9 b llges 08,5 )50 cilie
€y (28,5 5158 oslial )50 593 (ul 1 5 L3905 Joosi |,
(V=0) (25 003 Cans I oolasiwl b el pus 1 dmy 9 2508
LS s il 51 imad 9 45 odorinn bl (53550 (Sius
ol @) Wb gh Sb eaiS il 098 ¥ A5 4B S
oxilg3 YO Mlkg 93 b Sby Jskoxo 55 Sllgs jl 09,5

.JJ.)9.3 (Jw.s
s W1 g,

Lt o 0oy o onlital L s ) St £l (ol
Fo ol Gos cyia o Yo glad g yio lo £0 gl gyl
Iy Sblges g0 3,5l s> YV O (lod g 29 yia ks
sy 5 IS oo g9y ohlar g @B il Sl S5 4y S
& e pd slel 4 (p)S VO BY ) 5 0y Ve s
3250 5gld O s 53 s 9 15 gl 8 Sy dliusg
g a4y Ol 5 adli Y e 4 g a8 Slejese U L el
lgieds 298 Ol o 4 CulSl 4 B untS i e
o 3 g 1 5 agiysS gy M (S o
Can o (N) B0 Sis 5 g U ) bplse L
5 JrS cod ) pla abBy O U (635 p0 (Kind (g pSejlul
QAU ojlad 5 lped i 00ly 00 Wil 4y 5 atily o)llas
Sldon ghaw (9 Jloy b 03> Cpgo (p plo o
Jloy s 5l )ludsn paw (392 plinis ) sae o o
Olgs S (ad XS 5 ob 59y p oo (LI dae
OS5 9 ¥ oose o 05 & sk (Swd alb)
(V) 8 3 g (93,956

9 Ujores OUSY sbw il gnSojlil g,
JUS g oilyS
O Cllg iy 4dgS Sl llgn )5 dsren 31 o
e Glyow (o)lde gol> Agl > Gllges od b ad)S
ladiges o 98 (5pSsl> (g3 Sl I b Ab as,
S S50 53 ialel slaaly) (i At )y Aol

! Sham Opium

YWAA Oliiw)y = 5mbs ¥ o leds & 093 /b jumr (S0 f,lc olKzils Al


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

5 sthmo Gige 55 635 0 9 GHbe (S 1 S5 595 ST D an il gy [O1)Set 5 S0

@l Jhge > 6350 (S n Sby 5SS 1LY laged
e o el Cliee (23 0303 s b (53550 (S
S5 o (St (Sl gmn MolS ygoty S5 (Sygs bpan 03
e (PSeleN) ol il S 098 b oamlie o )
Faud gl el o35 LD og 5 ol SLy Spae

AN=V) Tp<efen e P<efoay (P<-/-0) a5 55y

oS LDH ol lie g Sby Gpae 51 F ojlas Hloges j
O e i St e LT 5
P LDH 3l oo 40,51 lages cpl gab cowl o o3l
PSS 2 pSike YO 93 b Sby eaiSly oS
Poignn slel i 51 glis ool Ll 232 oy S plas 31 i
D¢

4500

4000

3500

2500
2000
1500
1000

Control Opium

LDH (U/L)
IS
=]

Sham opium
F5artmd SESY 51 (liee p Sy 935 31 € ldg00
uL.w )LM db.’?ol + u&:h.a O ygody oaly )J u:l)m uuyc )
3 5659080 OLSY il lise 53 6yl sme glés ilons o3l
(N=V) 15 samline aliseo (slaog,S

Moged > aS WS lad .l o o3y L B ojloui Hloges
ol Dbl SMae  Sd &S olbog)S jo s ooy ol
w23l o (Sby (S Bpas 095 5 S5 09,5 ) sl
ol a8 sl @l iol58l «Sh 5 pib 09,5 4 Cod CPK

G I xe Cuglas

Pk YO jd b SLy Bpae JIV ojled lages )
odld uL.Zb (@M u.ia.wb) L u‘.n) Gde P)fs.LS 2
b b Gllas 3 0,8 L flo e :0ke Cawlons
19. )lo."u" 09; 2 rb:é) LJ" g 4.0.».‘3.) \“/\/&i\/\“ L: ):.1)4. J),..S
Ciglas a8 39y 4dBy YVE/Y a5 STyes S5 Lo oyloyd
S0 ledy (PSS w0 Y) dgr o e Mols 09,5 93 (e
S Ls gley G ials L Sy 590 Gpas
adllas ,d (P<e/o v V) oy il 2 A olise 4 ]y Hlac
el Glie (B0 ye g b @S,e (s ol
(V" 0sled 5l3903) A5 e s>
Sby Gpas (oMae  Swd slaasl, S,
Sd bl 0 &8 28 1) (e S Shs
sobds (JyiS 098 b odwslie 3 g odd syl SMac
09 09,5 33 (pmen (Pe</eY) b ialS gyl bxe
Gl 4 o8 e YO+ o L Sy &S SMae  Siusd sl
w:blf d}f).o u.i:u.o 00l Xdg 03)5 ookl P)f9l‘5 2
(p<+/-0) <l

@ KRk
5 -

0 [ I

Control Opium

5 JAS sleog)S > (e (Sud) Ld plojoss .Y jlaged
Olae bwg Ls sl Gae Ojgod Mae  Sid S
PSSy pSke YO joo b SLy (Shsd Bpae b (s
ly SMas Saws dis oloj e (il gyls dne Mol jgboas

£

(P<e/+N) by iol58l aslllas 350 cllges )

kK
I *
. I . l

Control Opium

4 -

Sedation scores
= [ w
_ w [ wl o w
L

o
w

Sham opium

VAN Glis) — 3l ¥ ojlads 5 0593 /by (i3 pole oLl alona

VAN


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 655 9 e (Kuws 5 ST 595 ST Bt il o) /01 Ked 9 (sAe]

Wlgiee e Jro sdgmsl slag)ls JI(Bp g oe)ge
Lo (Siwd 2ol ai (g3l cla ool Ll el
S sy &S wizslyy (VAY) fySen 5 Tiidus (YY)
Ol o ol ) 2L (Sasy Mas eyl
b 5 5 CPK o LDH (slagy i colld )5 (gyni
08 e il ol ol (SMae clals il
S Bl Eel (aped (o e b Gl
ObaiB pous Ciledllas (YY) 23,5 0 jo5 30 slap 3l culled j
P 035 w4 2B oubye A L (V1Y) oy en
o 0> L 093y (Y8) sl 3y fisnsST 5T 5 (oS
olBl el 8 e (sl B Gy & cwl
b (S o e opizan (7) 23,5 o Sl sla SIS
Ol s @ Sl eMae s sl a6l 38l
3fdas a3 edS G2 4 i Mdge Cuwles
Oiorted S g (YY) Cunl 023 ()15 (59)0n S
eedS g 038 By el cplanS] oS5 S plgisay
Silojl SS9 SeewdlisSile pgleSsy s
Gub ol g ead Lid o a¥ed )3 S UK
cel g ooy Liall 1y pelS e 4 beiedbsw Cowlus
(YA) 208 o0 (S sloo]
buwg  imST Gpae &5 cuwl adb i Gldllae
5 Sl wad glagtyy JWs 4 alas e olacél
s il b odos > & Mo Ll jle sulels
g 53 Glajen Ll ol Jls 4 g cunl ol pon ilus]
b 5T ) e Sl Ao 51 ki ST sla SIS0,
D9 b 3 (1) wlie o2y 4 ©uSsue > (ROS)
oSy Gamlims] Cow 0rb )5 ROS (la s
529850 oo gLt ol 5 (Mae (gl sl )3 35200
ol (Vo) Wyl SMae  Sws dbul o ol il
gl slis 4 quml fly a5 ppw 3 LDH 5l clld
S plgieas Sl g AT (1575 SMae sloJol)
Jlo oxilely (5559 j1 (86 GHae (Saud b basye jadls
L5 slaghiyy Jd 4 eSS aulp (M) Wl jled 4
SUSY 1)y 4 e o al Gl (51 omel )
w23 lopjgnl by SUSY (sl JsSlge 9 00 (6t
oS0 a5 dgd 0 Clgys 4 o jU5g,0ms lSY
SS90 65 2 2y jie ATP Wy cax Sy
ol an g Xiad polie adllae o (YY) 25 0 duw!

! Reactive Oxygen Species

10000 -

8000 -

6000 -

4000 -

2000 - i
0 T T

Control ~ Opium  Shamopium

CPK {U/L)

LJL“" )L;um dl)wl iu,».ial.m O ygody ool p &‘)M
2 S samd S il ol sl e @glds ilonedls
(N= V) A5 sdmlie walisee L;Lam”f

Soys My yn Mae Slly jials b Mae s
s 51 0l gy 044505 alad dzes > aS” Cawl ol pors igllas
Jolos (V) wmde g9y S pd U g0 (mas
Jolss ol j St Sghe oMas Siud n SsSUsS
dadllae plool 5l Gun cwlonds adlis opa SIS
Swd 9y g Sby eSS GuF Fl ep ool
D91 2lpme Ghge ) (38 e 9 e

d)mbﬁ.bm pIy0 )l e Ll )9L3 e u»L.u‘)J
Cap 5 WS 4l S 5 L3l el Saud p Wlgie Sby
SVl & ey e g (e g Ol slad)d (pSs
ol 0a 00 i Y ojlous Jlaged 3 45T wgS len (YY)
939 OlaSy adlllas £958 5> il (slvog)S llge> (4
b sl ol adlles gl ails ol (o)l pne olas
@By Yo 2 p)S o YO+ 0 b Sy 90T Cpne oS
Bad Gl ecl p olpme Ghge )3 (ob)y9 cllsd I 8
SN aS Jbpd b Mae  Siwd o AF e @
28l pials (558 5

5 oo Obe Fl eopp & adlS p cldlae (S
&S wdlyy il Ken g Zahng ulash,, Mas  Suws
9 ORI e 5 g DNA slunsT o 55 31890
boamd 0 g odb ials 1) bgewnd seSligw el
05 o Siwd WSMe G 4 e brolawsT ol gals
V2A) )Ke2 5 DiBello adlles slaadl ool y (YY)

YWAA Oliiw)y = 5mbs ¥ o leds & 093 /b jumr (S0 f,lﬁ olKzils Al

\AY


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 635 9 e (Kuws 53 ST 595 ST B puan il o) /01 Ked 9 (sAe]

e 5l U cwl oY (gyie aldlas cploly 94 o
5 SMae Sasd ply o dilise clitie § Sby calise

B35 oy S5y

Sbd g a8
Ml L Glids b Job dlie ()l
Cogles 3 dbusginty 45 Cowl IRRUMS.REC.1395.2
Dgd oo A sy (Sbi pele oSl Clidsy

&8lo g o,
w15 ablio 3L WS St (sl aallla )

Cw!

References

1. Wan JJ, Qin Z, Wang P-y, Sun Y, Liu X. Muscle
fatigue: general understanding and treatment.
Experimental & Molecular Medicine. 2017;49(10):
384-96.

2. Pajoutan M, Sangachin MG, Cavuoto LA.
Central and peripheral fatigue development in the
shoulder muscle with obesity during an isometric
endurance task. BMC Musculoskeletal Disorders.
2017;18(1):314-20.

3. Amiresmaili S, Mobini M, Roohbakhsh A,
Shamsizadeh A, Amin F, Allahtavakoli M. The
effect of a single dose of morphine on muscle
fatigue indices in male rats. Journal of Birjand
University of Medical Sciences. 2016;23(3):190-7.
(in Persian)

4. Silverman MN, Heim CM, Nater UM, Marques
AH, Sternberg EM. Neuroendocrine and immune
contributors to fatigue. The Journal of Injury,
Function and Rehabilitation. 2010;2(5):338-46.

5. Kroenke K, Wood DR, Mangelsdorff AD, Meier
NJ, Powell JB. Chronic fatigue in primary care:
prevalence, patient characteristics, and outcome.
The Journal of the American Medical Association

1988;260(7):929-34.

Culled ol38l ol ssilly L (B3y9 47 Wby ol
olyedr Joyhesy Shes 1925 9 298 prw »» LDH
cls ials L win iy Ste 4 g b JoSe K
G 4 P glee Ghee 3 |y SHae (Sws LDH
SSid oS oh i ol adlas gmlbs (FY) 5jlul e
a8 59 ATP wlgi aocs jd 9 lSY inldl cely wilgs o
adlbe ;> 45,51 35,5 LDH o3l cbale il a4y
e b xe Liuli8l ) Lol

e b Sby Guan 5l 09 o dlpiiig o] Clallao 43
EFp s Shas Sus p ol oSl cline
ol 2 U GlapudlSe 5 25d ooy S5 o)y
g &jlwcdlas

S5 4o
g D Sby 590 Gpas 3 Lyl dslllas

9 hae Saud arg B Gl el 5 il
Sy S Gl sl SLj Gy pizes

6. Zajac A, Chalimoniuk M, Gota$ A, Lngfort J,
Maszczyk A. Central and peripheral fatigue during
resistance exercise—A critical review. Journal of
Human Kinetics. 2015;49(1):159-69.

7. Khatami F, Hadadianpour Z, Rahnama A,
Kalaee EV, Kalaee SEV, Fatemi I, et al. The anti-
fatigue effects of the hydro-alcoholic extract of
Pistacia vera seeds (pistachios) on male Wistar rats.
Pistachio and Health Journal. 2018;1(2):17-21.

8. Zamanian M, Hajizadeh MR, Esmaeili Nadimi
A, Shamsizadeh A, Allahtavakoli M. Antifatigue
effects of troxerutin on exercise endurance
capacity, oxidative  stress  and matrix
metalloproteinase-9 levels in trained male rats.
Fundamental & Clinical Pharmacology.
2017;31(4):447-55.

9. Chang Q, Miao X, Ju X, Zhu L, Huang C,
Huang T, et al. Effects of pulse current on
endurance exercise and its anti-fatigue properties in
the hepatic tissue of trained rats. PloS One.
2013;8(10): 230-41.

10. Najafipour H, Beik A. The impact of opium
consumption on blood glucose, serum lipids and
blood pressure, and related mechanisms. Frontiers
in Physiology. 2016;7(2):436-47.

VAN Glis) — 3l ¥ ojlads 5 0593 /by (i3 pole oLl alona

\AY


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 655 9 e (Kuws 5 ST 595 ST Bt il o) /01 Ked 9 (sAe]

11. Ersan I, Gursoy S, Avct O, Altun A, Bagcivan
I, Duger C, et al. Comparison of In Vitro Effects of
Opioid Analgesics on Spontaneous Proximal and
Distal Colon Contractions in Healthy Rats and Rats
with Peritonitis. Turkish Journal of
Anaesthesiology and Reanimation.
2018;46(3):191-202

12.Reardon CL, Creado S. Drug abuse in athletes.
Substance Abuse and Rehabilitation.
2014;14(5):95-105.

13. Zarrinkalam E, Heidarianpour A, Salehi I,
Ranjbar K, Komaki A. Effects of endurance,
resistance, and concurrent exercise on learning and
memory  after  morphine  withdrawal in
Ratsinternational  Journal of  Pharmaceutics.
2016;1(1):19-24.

14. Torres-Berrio A, Nava-Mesa MO. The opioid
system in stress-induced memory disorders: From
basic mechanisms to clinical implications in post-
traumatic stress disorder and Alzheimer's disease.
Progress in  Neuro-Psychopharmacology and
Biological Psychiatry. 2019;10(2):327-38.

15. Feng Y, He X, Yang Y, Chao D, Lazarus LH,
Xia Y. Current research on opioid receptor
function. Current Drug Targets. 2012;13(2):230-
46.

16. Lo-Ciganic W-H, Floden L, Lee JK, Ashbeck
EL, Zhou L, Chinthammit C, et al. Analgesic use
and risk of recurrent falls in participants with or at
risk of knee osteoarthritis: data from the
Osteoarthritis Initiative. Osteoarthritis Cartilage.
2017;25(9):1390-8.

17. Bian X, Zhou R, Yang Y, Li P, Hang Y, Hu Y,
et al. Divergent effect of Dezocine, morphine and
Sufentanil on intestinal motor function in rats.
International Journal of Medical Sciences.
2015;12(11):848.

18. Ebrahimi F, Tavakoli S, Hajrasouliha AR,
Shafaroodi H, Sadeghipour H, Riazi K, et al.
Contribution of endogenous opioids and nitric
oxide to papillary muscle contractile impairment in
cholestatic rats. European  Journal of
Pharmacology. 2005;523(1-3):93-100.

19. Kayacan N, Ertugrul F, Arici G, Karsli B, Akar
M, Erman M. In vitro effects of opioids on
pregnant uterine muscle. Advances in Therapy.

2007;24(2):368-75.

20. Lee VC, Moscicki JC, DiFazio CA. Propofol
sedation produces dose-dependent suppression of
lidocaine-induced seizures in rats. Anesthesia &
Analgesia. 1998;86(3):652-7.

21. Rothwell PE, Thomas MJ, Gewirtz JC. Distinct
profiles of anxiety and dysphoria during
spontaneous withdrawal from acute morphine
exposure. Neuropsychopharmacology.
2009;34(10):22-8.

22. Zhang YT, Zheng QS, Pan J, Zheng RL.
Oxidative damage of biomolecules in mouse liver
induced by morphine and protected by
antioxidants. Basic & Clinical Pharmacology &
Toxicology. 2004;95(2):53-8.

23. Di Bello MG, Masini E, loannides C, Ndisang
JF, Raspanti S, Bani Sacchi T, et al. Histamine
release from rat mast cells induced by the
metabolic activation of drugs of abuse into free
radicals. Inflammation research: Official Journal of
The European Histamine Research Society.
1998;47(3):122-30.

24. Tiidus PM, lanuzzo CD. Effects of intensity
and duration of muscular exercise on delayed
soreness and serum enzyme activities. Journal of
Science and Medicine in Sport. 1983;15(6):461-5.

25. Samarghandian S, Afshari R, Farkhondeh T.
Effect of long-term treatment of morphine on
enzymes, oxidative stress indices and antioxidant
status in male rat liver. International Journal of
Clinical and Experimental Medicine.
2014;7(5):1449-53.

26. Ozmen I, Naziroglu M, Alici HA, Sahin F,
Cengiz M, Eren I. Spinal morphine administration
reduces the fatty acid contents in spinal cord and
brain by increasing oxidative stress. Neurochemical
Research. 2007;32(1):19-25.

27. Reid MB. Free radicals and muscle fatigue: Of
ROS, canaries, and the IOC. Free Radical Biology
& Medicine. 2008;44(2):169-79.

28. Andrade FH, Reid MB, Allen DG, Westerblad
H. Effect of hydrogen peroxide and dithiothreitol
on contractile function of single skeletal muscle
fibres from the mouse. The Journal of Physiology.
1998;509 (2):565-75.

29. Pingitore A, Lima GP, Mastorci F, Quinones A,
lervasi G, Vassalle C. Exercise and oxidative

YWAA Oliiw)y = 5mbs ¥ o leds & 093 /b jumr (S0 f,lﬁ olKzils Al

\A¥


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

Pl Gige 3 635 9 e (Kuws 53 ST 595 ST B puan il o) /01 Ked 9 (sAe]

stress: potential effects of antioxidant dietary
strategies in sports. Nutrition. 2015;31(7-8):916-

22.

30. Wu RE, Huang WC, Liao CC, Chang YK, Kan
NW, Huang CC. Resveratrol protects against
physical ~ fatigue and improves exercise
performance in mice. Molecules. 2013;18(4):4689-

702.
31. Xu Y, Liu F, Xu Z, Liu Z, Zhang J.

Soyasaponins protects against physical fatigue and
improves  exercise  performance in  mice.

International Journal of Clinical and Experimental
Medicine. 2017;10(8):11856-65.

32. Egan B, Zierath JR. Exercise metabolism and
the molecular regulation of skeletal muscle
adaptation. Cell Metabolism. 2013;17(2):162-84.
33. Xiao NN. Effects of resveratrol
supplementation on oxidative damage and lipid
peroxidation Induced by strenuous exercise in Rats.
Biomolecules & Therapeutics. 2015;23(4):374-8.

VAN Glis) — 3l ¥ ojlads 5 0593 /by (i3 pole oLl alona

\AO


https://journal.jmu.ac.ir/article-1-269-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-02-01 ]

2 o Gige 13 655 9 e (Kws 5 S5 599 S5 O puan il w0 /01 Ked 9 (sAex]

The effects of single dose administration of opium on muscular and central
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Abstract

Introduction: Exhaustive exercise leads to muscle fatigue and reduces muscle power in response to
contractile activity and causes central fatigue. On the other hand, the effects of opioids on skeletal muscles
and fatigue phenomenon are not known completely. Thus, the current study aimed to assess the effect of a
single dose administration of opium on muscle and central fatigue in male rats.

Materials and Methods: In this experimental study, 21 male Wistar rats weighing 220-270 g were
randomly divided into three equal groups: control, opium receiving group, opium without swimming
(sham opium). In order to evaluate muscle fatigue, swimming test was used and for central fatigue the
sedation score was used. At the end of the experiments, blood samples were obtained from animal eyes
and were sent to the laboratory for measurement of muscle fatigue indices including lactate dehydrogenase
(LDH) and creatine phosphokinase (CPK). Data were analyzed using ANOVA, T-test and SPSS software.

Results: Data showed that the swimming time in animals receiving opium was significantly lower than
control group (P<0.001). Data also revealed that central fatigue in opium group was significantly lower
than control animals (P<0.001). Moreover, opium alone and without swimming test caused central fatigue
in animals (P<0.05).

Conclusion: The present study showed that administration of a single dose of opium in rat’s increases
muscle fatigue. Moreover, opium administration reduced central fatigue in rats.
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