DOI: 10.1234/knh.v0i0.406 % VA g ) oo 55 ¢k il o

3 3 29 L ‘L"Jé ";‘vL@{ Sleds 9 vt }1.9 eli.i&\)
g allio AL Gl (s S e

UL o g I S Ao g0 g Ao Ol ST b (5 )L S (30 3o v yiws! HBT
ooy ge3T yo ¥ 56

\@ng | el ‘\dr\? Lo ‘\%LS)V)}LS)Djl (e ‘Yu")‘ all ‘\uf’)'% oo
"S55 3 09)5 —(Subjy 2aSE (938 (S pole oKl -
Al pole 09,5 = Kby 0aStily —ay e o (S pole olSily Y
VWAV 1Gdpdy gyl A TOVEIY bl 0 fu b

oS

sla oyl 45 >0 055 0 (69,3 o o Sl il . lad o las] 5,0 Clleio o8] L8, 5 0,5 ailiw] o 1, (glailSyo LT ool :doddo
e L s o jo oyl LT 45 WSl o dlopo e syl Sl 0,0 Jto Slpieds udlo S (a0 ] igdpo (69,0, el B> 10 oo
Slds Slaes ;0 L,y So oyl BT (o) o drfllao ) So [V ol oilo, Sl ai5lidili j5i0 o p0;] ol Gilisio Jorlpo o ccilizio ol
bl Ly O limo Gise g8 el Gy i Sy 9p0 ol I ey lizs

Gl () ilie Dl Sasi y0 L ajo opieol JUT i) sl OLF llosd i pSico 00) ollo s e jl caelllao ] 0 o ydg 5 Slgo
S sl slii oyl Cxioje, 1ol g LT glojg,0lies 4 g ail5laz (sloog 5 0 55, 0 dddo £ oyl S yo Sl i ooldiw] 0,0 4
0 oelie (53,5 Sl 5 i ol e iy 4 ollay GFH L ] el 3T e Sl TF 5 s 5 5,5

She VL8 UL sal> o 4 Ladl g oa},/.:q‘/:’&; V6 slac] g 56 i oSG G o addn £ loj Soco 10 059, T Oluds olded jo Lol i B
2 0jyy 1o g0 Clads 10 oo Gy 45 S 0 A adis, olies Sglas ] Oluds olaws 4 oy O jgods o35 ol ol
o il il o) 5 W0 ST B (JLL 5 B ] alspe 50 p000 U ygeots Sl jike Bl dloye ppn 5 T 6 UL salo e
o o o3 i 3o Sl

5 Sl 0dl 0,0 gl lis, Gl SYa b oo jo, ) 5 &Sl ST 40 rojo (lids o] 45 U000 Lis loaiSl ] g S AT
090 law slopa ilCo o o GYab 5 U Llgi o 45T AL L;J/J@;MHZ‘;@};;/bﬁﬁ 30 slo,ls, o olds olaw il
Al alyo !

(890 gl e S ige b (pore oyl (e b gel i gualS slaesly

SPYYFAVY S - AVYEAVAYS tali (gedsn s 09,5 — JsSle 5 (Jobo Slidiod 3510 —pgP Kby pole olSails — g3 1 g Odiumns gi”
Email: hasan.azhdari@gmail.com ¢- YA\

Slads slaws b g)lal sl cpape oyl BT el comlB e (6 0w o (550055655 cagdl ooyl s 2590 i€l
AY=VORNYAY a5 Gails alms . allo s yg3] 40 ¥ 56 Ll ceand 5 56 2l alo o 4y calises


mailto:hasan.azhdari@gmail.com
www.sid.ir

ey )L@;. ) D)Lo.«.: (.4\ )92

S g il dlee

SN3g 5 Oyt ddlas Sl gy Sle (gl Wb Loyl b,
L8 )S )18 oyl cod W BV Glele o j0 b hge il
Slog,S g (Wald) oyl (o 09,5 1ol 09,5 ¥ 5> Sllge
09)5 3 Loud 1B)S )13 0jg) Ve 9 B T eje (ol Cov
Lt oyl il gl CES JE diges olsicds LpsaY Sl
Ay Vo) Ol 3 did £ Gse 4 (hiuogS b bdiges
Sy ils 0+ U &S o Bl Fo Gos & laSiy j3 5 0,5 ol
bsyde gloj b ples 5l gy g W85 )5 g 0ad O Sl Gl
Jeo g5 Sy b b g plos &S Casl 85 &y pi¥ 503 Kits dg>

uslio Jao 5 80yl (o) S ey (ygeil iplled (190l
Syme Sl 86 ek g pgle 3 bl g oo Gl
3B by g 1y ol 30 Bl Glgice 503 e I e ldlin (pliend
o 9 odwlie jolateds (igejl nl )3 )5 (yn Ggejl cnl Ul
Sl 4 cdas S L Gl dliie Sy ) il (sl
Dgd o odlaiwl WM WS uin g gie Bl YexYexy.
Aoy L;ld.;ji GBlag aadss cpl 550 (las b a saalin &ly
Lol 0445

Olse b oy Cusgy oy 4 Y odlejd Jgle sidgSie O
Oly o Jid & 390 35 T o) (g pw o hawgd
) so9%5s syl g (dloyd b osdicldll (la L) 5l (slac gome
a5y g e 0 Y U o 00 pj o i bl 4 &5 amd ol
b =Y a8y ) I8 e 9y b jeba glas sl Hhe
oS (woj Jl Olow Sl -V 4y a0 gy spaBe (g
Olej o) Ko ol b g 48)S 5 1) il (g =Y 45, 5 003
Ol 293 jlstel panass )> 4iBs 18,0 B8 WYB 5l S
Gdo yd O?‘}‘ Qﬁl 5 Ol9ﬁ> 3 ol (w‘ P yestie O‘.A)'
8y G lleyd 3)5 DS e gl il o B A e
odbliv (plloyd 55,55 5l ax 4l A Jloj o5l )0 oS Dgd 0 3y
bog 6 g3 ol 45 ond s 6 93 5l laylid, ol g oo
S am a3lo VB« adBs 5l Jol 56 855 00 b 0085 51 516
WA gaads jl & 5Bl dbye (b oop slayls, Jol 6
Ol > & 3980 E9yb pgd JB L S o0 Iy RS A3k oo
Sz g odd (ganady 3 sbayld) Ao BN (gaddy I als e
Ol ped 5B (ol b st Cuond (g9 (wyil Sl Al Hastie
)‘ 340 Lng)L.‘))9;‘ LAY A.m.eb)\ HEW MW»B 9o 4 4l>fo
A U FY aids

AodR0o

Elpl )3 S5 oo Nyl ilisee Jolge (12520 )3 2 (505)1,8
Sl 2 gpSejlul (V) WS W) (o0 0 0y sl e calisw
b @oipde Slyie romed (oie b g Gde (SYob oyl
Lulys op oS wlod,S oliS clille J dn (FY) o olis
G w6905 dbul cely Wilgs o poio w9 Sl o yia]
ool oyme > Do ol (yS)lE Jle by (B) Xl
olisS (60y0 el Wlgh o Cawd 3 ige (b Jio jde s
Mo aobl (o330 FoVsb (s0y93 S gtliwgas & 398 (S
Sy bae )3 (6558 b e (SVsb (ol (peimen (F) A8 e
A s ool s 5s (glaslllas )5 (V) da o (500 sl cely
P D g b B Gdsd dan 3 ey Yo olore sla e b )3
33 sbliae bl el S o (o ol (om0 53 Csles Y
@ J) oy el Gizman 5 0l d seil gl g g3 50
o993l ) by ¢ (Paw-acetone ;ygejl ;3) Loyw 4 gl > oled
(A) 5440 (Tail immersion

to3galge o b ool 00 Jao plsieas oo jp g0
5 bz sl calise oluds Sl b s oo oyl U
o9l Canl S Ll sl ssile Bl asliil jea y9ejl o)
il 25 Sla Sy b plesd

Wl =Y WS e el | wle Sbop Ko )
18l oo polia ysboar cysesl ul )3 Sbays S o8 b 3,0 (gla Jao
s =V 295 &85 a5y (SlS 5y e Wl e ca ol 1 g
olep Ggoil ¥ S e w8 1) (a8 oyl alSitlej]
a3 oo b 1y 0y 5l Jolite o8 B b oS Al o B 9> gl
L LS )80 Loyl T 9905 asede gy adllas oyl (V1-4)
claige 3 opdloyd 3,0 eejl Jae 3 wilitee cluds sl
ol 035 b gy 3155 ol o

by w9y 9 3lg0

Sy B b o Shga o VA Sl I iaghs ool
odd dd (il gitedl a5 p)S Ve B Y GGy (se3g00me )
Sy sl by obod sbog,S 10 Gllgs 30,5 edlaiwl g
e g o & JolS wymd b g yiewileo ¥o xFe cojlul 4
lod iwlgdl (glajwyinl I (suSsls jolateds ¢ BAS auddb
L Olyss g ol s owslie do 3 Sl (6)l0SS e
by oy » Sllge opizmen el Jesas 555k o
Sl osme ol pd i8S E e bld b sl ol aelo)Y
A oozl plleyd 3,55 5l b ol 5y Jse


www.sid.ir

b.)&aﬁ}v;jﬁtéw

b3 0 505T Calites Joml e s Wi e il BT

ol

09)5 3 Olgw> Sl S 3 oalleyd 355 5l (8L 3> sl )b,
(sl g 09)5) Sald

ojli > a8 ad 5B 9> e 5 3)0 (sl o (lboyd )5
W4 odalio ydleyd )35 5l dey ddBd A Sloj

S)ld) gy addy £ Sloj e b ojgy ¥ sl (puyal S
il b S 5 ey 3y 5l (56 (633

Sl 5oy ¥ o3 bl Glid ol (o me 3 Glo 6153
wudly (gyblize J3U Y 5B SLL asye p ladd adds £ ol e b
(29 a8 0a) 8 G SYsk el oyl cpl & (Jhg0n
b el 0g)S dluns Geje il 098 3V I (SbL dpe
sy 30l 09,5 5 039, ¥ 09,5 53 )3 lleyd (g5l el Auylio
Mged .l osid o3ld i Y Hlages jd sl (sladds Ar Gde Job
¥ oallie 098 a1y olleyd gesl lies 5:Sike dunlie o)
3o bt olled gajl il Jolpe 53 1y aald 095 g 0y,
(Y Hlrse)

Sk, (g9 By £ Gloj wae bojg) O Ud ywyil I
10lg sl B8 ) lleyd By 5l A6 3

Slgte 59y 0 0 bl GUd ol (o2 ) Ol (635158
B SLl dsye ppiomen o 5B ym] dsye y ddBs £ Sloj e 3
(Y lages) caily (glolize ),.,b Y

slo)ls) 59y adds £ Sloj S bojg) Ve sld Lyl
10lge b 55 ey g3 il st 5y

i Ve 2 okl Gls epl oy 3 gl 658
Ao yo (pizped 5 jB yiul ds e adda P Sloj@ne by 0
cel oyl cpl S Gygon sl jblis b ¥ 56 LY
(39 b pad) o8 5 SYsb g iyl 3 30 Cud 38l
Cly aald 0g)S daums optaling)S > VB SLL gals e
(Y 515403

o

Y Slads ol o oyl &S Canl pl Gimgh opl oled does
039y ),JLUJ Y56 ol g 50l oK 5 4By £ cide 4 g0,
2 e eyl &S Jb o cwl 550 Y8 SLL dls e j> ladd g
Py Bl yop o VB SLk Al ye p eb c0jg) Ve 5 0 Slulx
5 Bl Gl ye oo iyl £ 93 a3 &S Jygoh ey
e il 9 56 SLL

Job 4 analy (6390 b 5 (69500 3Ll el Wl o oyl
aallas gy cpl 51 (VF=IY) 05 15 gyl Lol ys lads dlass 9 e

3 3 - OControl

‘. : BChronic swim stress, 3 days

3

9 2 4

N

2

-, %

% ) [I [I [I
0 - I-_L.

Phase1l Interphase Phase2A Phase2B
¥ aldlse 09,5 o 1 1y cdle 8 9031 0l pod (puiluo dmmnliio —Y 13900
oAb g0l llises Ul yo 45 salid 09,5 9 259,
ol JIolzs dls 1o ] 43 89,5 90 (ilo SIS 1

3 1 OControl

Lo

BChronic swim stress, 5 days

Mald

Phasel Interphase Phase2A Phase 2B

b g0 s

0 aldlue 09,5 w3 1y cpdlo yd (yg0 3T ol pod (pRilio dmmngliio —Y 413505
Oloyd (903l Cilisea Jope y3 sl 09,5 5059,
ol JI3line Al yo 43 89,5 53 pSilie IYS! 1

3 1 OControl

B Chronic swim stress, 10 days

Mald

Phasel Interphase Phase2A Phase2B

Lo
N

[
L

ERSERS

Yo adlan 09,5 Caw i 1y cllopd (9031 Oy (paSilue dunns o —Y 415905
0o yd (903l ilises Jolpo y3 a8l 09,5 9 059,
ol Hlolae Al o (1] 43 89,5 93 (Silee BWS! 1


www.sid.ir

ey )L@;. ) D)Lo.«.: (.4\ )92

S g il dlee

sl 53 Gt Sl ) polatods & (6,503 gadlllae ol
ol s pbol 5Byl Job )0 baaden! b odd oube 30 (5)lee
0503l Bl gals o 50 050 Hlee puilSe )0 (sASam] yuue 45 Sl
(VF) 28bice S50 sl Olleyd

P oty (phn )3 Jhe (655 50 Sofpgipm Cllsd ) s
Gk R bl asliee e WS eyl b oosd W (63,
6olee slooaiiS L o gy slasmsyl (iludlil b ozl
P SRS IB LSS o 3 30950 ladngal )8 iala, (T
@il g (Jlb Gl apde Sl poytel oy
s> Slodnsml (53,90 BT Joot dxiiy> (shagnl slooiyS
SS 5l e ol odmline 0y o Wlg o gl cpl 48T S04
aogl 3,0 0 M wcuns Jooo amd sy |y syl
—o laygi) clld (LI abgpe g 039 (633 b olyen
cald s cplpls (VYY) Wb abjlwl g e
bly ORIl Sl sy Gl ook 5 sl

el (oje oyl 45058 ol 4o jsbay g Coledy
Ooge oyl & (Jb 53 09 00 duds dasi 4 ditunly et 904
-”‘9’&" Oared 0)9) Y 0)93 ) £y 9 0)9) ). 9 [ LsLD:o)?.) SN
ORlBl el dule o g el ploj Jsb 4 dly Shged,
D938 o) s> o

eb)u@ 9,54

9 oKy (gl Cigla Jlo coles b (odagh 25k o]
Cawl 835055 ool (o goiily k)

References

1. Lewis JW, Cannon JT, Liebeskind JC. Opioid and nonopioid
mechanisms of stress analgesia. Science 1980;208(4444):623-5.

2. Sofi-Abadi M, Heidari-Oranjaghi N, Ghasemi E, Esmaeili MH,
Haghdoost-Yazdi H, Erami E, et al. Assesment of orexin receptor
1 in stress attenuated nociceptive behaviours in formalin test.
Physiology and Pharmacology2011;12(3):188-93.[Persian].

3. Heidari-Oranjaghi N, Azhdari-Zarmehri H, Erami E, Haghparast A.
Antagonism of orexin-1 receptors attenuates swim- and restraint
stress-induced antinociceptive behaviors in formalin test.
Pharmacol Biochem Behav 2012;19;103(2):299-307.

4. Pignatiello MF, Olson GA, Kastin AJ, Ehrensing RH, McLean JH,
Olson RD. MIF-1 is active in a chronic stress animal model of
depression .Pharmacol Biochem Behav 1989;32(3):737-42.

5. Ghasmi E, Erami E, Elahdadi Salmani M, Azhdari-Zarmehri H.
Chronic heterogeneous sequential stress increased formalin-
induced nociceptive behaviours in male rats. Physiology and
Pharmacology 2008;12(3):188-93.[Persian].

o) sl oyl Giliso s 35 BT sy G |y il
S lgisar oo p ool 93 56 SLL alepe g 5Byl Jole
A5 (2Ll oldly S5 3> Jre

SV o) K405 (gl (b9, ] Bun b lle b (90
P ol 4 &S 603 ilg> Gl (10) il ol (Slb s
D9 9 e hge ezl (BN Sl il 53 39800 Sl
o bge jelas (SER9> )3 ol 48)S )15 () 3590 (5590
oAb 3y olper 4 (V 51) obsS Sloade B S lleyd 5y
2 93 e pyieS 4 0y wud &S (jLyml) Lol dbs e
L olyon &SV 58) e aily 5B S bl 53 5 o jso yao 42 (93,190
e oy ol gl 13335 bl 0,lgd (18,5 s

Sl el hwpml claluse (oo byl wée cov
95 2 ool S UL (V) Bgd n 02900 sl 4 522
ol )80 Gl Sl Joos plgisa Lle 455 bk,
oa3b BT cpl (SGlS (g)sline D939 b > b g (V) Cowl o
I am @lesd b (oo bawgie 5 <50 (63,3 Sy g o0 48)5
N0 5l Shb (oyme 3 63518 Jie paiie (gl Ll
(V9 VA) 39300 023 £95 (il 5l 6503 Elgl § (S o0

i g o 35 (il ) ol @l Bl g el ) 2
owlidl el Ve 90 F Cluds ol )0 Ld (oo oyl &8 8
Oszxen 28l oo 2l g (yo50 2)3 (e & 39 s 9 6 )3 3
Vo Gse sl oo ¥ o) 350 laee (5500 )3 )80 (6253
Sle 00y Gl cel (joy S slp celo oy addd
oty gy 2 3 (e el S (V1) 9500 o) ¥ ety
ol 3 9 (M) 398 2l 200 Sl el ()59 js, ¥
(o) ¥ odody gy p p3 addd Ve B V+) )80 (g)lal (gl o el
YASYY ) (68b aled g oland sal> (93,0 Sl sl
oo sgaied 4,500 ladllae y3 b0 s (Vb 5 (cslo
Oeje oS oyl (e )3 63518l e (SYsb (63
5 lod 3 el b ol 1S5 &8 3,5 ()15 04 plosl
(VV) 29800 te (GYsb oliond

Sopody byl abse Gilefl ol @l elely Groren
oo oyl Cot leyd 09,5 50 wyiwl Ol ol 4 diuuly
&S 65 sadlas ol mls cpl Wb o Wb il
25 Pk ahed > oeje eyl Pl eyp jslaied
2ol Sl b oo glagel cad oy Sl slaShy
om0l @l I (odsu 5 a5 plol JUU ol lagtge
oo sbbge )y nl & 29 bl Sloj Job el
(YY) 392 550k ad 4 5 sl shige drcs


www.sid.ir

Jb&cﬁ)\}jﬁ@

b3 0 505T Calites Joml e s Wi e il BT

6. Vidal C, Jacob JJ. Stress hyperalgesia in rats: an experimental

7.

animal model of anxiogenic hyperalgesia in human. Life Sci
1982;20-27;31(12-13):1241-4.

Satoh M, Kuraishi Y, Kawamura M. Effects of intrathecal
antibodiesto substance P, calcitonin gene-related peptide and
galanin on repeated cold stress-induced hyperalgesia: comparison
with carrageenan-induced hyperalgesia. Pain 1992;49(2):273-8.

8. Bardin L, Malfetes N, Newman-Tancredi A, Depoortere R. Chronic

restraint stress induces mechanical and cold allodynia, and
enhances inflammatory pain in rat: Relevance to human stress-
associated painful pathologies. Behav Brain Res 2009;205(2):360-
6.

9. Azhdari-Zarmehri H, Semnanian S, Fathollahi Y, Erami E, Khakpay

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

R, Azizi H, et al. Intra-periaqueductal gray matter microinjection
of orexin-A decreases formalin-induced nociceptive behaviors in
adult male rats. J Pain 2011;12(2):280-7.

Erami E, Azhdari-Zarmehri H, Ghasemi-Dashkhasan E, Esmaeili
MH, Semnanian S. Intra-paragigantocellularis lateralis injection of
orexin-A has an antinociceptive effect on hot plate and formalin
tests in rat. Brain Res 2012;1478:16-23. doi: 10.1016/j.brainres.
2012.08.013. Epub;%2012 Aug 14.:16-23.

Azhdari-Zarmehri H, Semnanian S, Fathollahi Y. Comparing the
analgesic effects of periaqueductal gray matter injection of orexin
a and morphine on formalin-induced nociceptive behaviors.
Physiology and Pharmacology 2008;12(3):188-93.[Persian].

Quintero L, Moreno M, AvilaC, Arcaya J, Maixner W, Suarez-
Roca H. Long-lasting delayed hyperalgesia after subchronic swim
stress. Pharmacol Biochem Behav 2000;67(3):449-58.

Lewis JW, Cannon JT, Liebeskind JC. Opioid and nonopioid
mechanisms of stress analgesia. Science 1980;208:623-5.

Vidal C, Jacob JJ. Stress hyperalgesia in rats: an experimental
animal model of anxiogenic hyperalgesia in human. Life ‘Sci
1982;20-27;31(12-13):1241-4.

Dubuisson D, Dennis SG. The formalin test: a quantitative study of
the analgesic effects of morphine, meperidine, and brain stem
stimulation in rats and cats. Pain 1977;4(2):161-74.

Adell A, Casanovas JM, Artigas F. Comparative study in the rat of
the actions of different types of stress on the release of 5-HT in
raphe nuclei and forebrain areas. Neuropharmacology 1997;36(4-
5):735-41.

Butkevich IP, Vershinina EA. Prenatal stress alters time

characteristics and intensity of formalin-induced pain responses in
juvenile rats. Brain Res 2001;915(1):88-93.

Hayes RL, Bennett GJ, Newlon PG, Mayer DJ. Behavioral and
physiological studies of non-narcotic analgesia in the rat elicited
by certain environmental stimuli. Brain Res 1978;20;155(1):69-90.

Lacheze C, Coelho AM, Fioramonti J, Bueno L. Influence of
trimebutine on inflammation- and stress-induced hyperalgesia to
rectal distension in rats. J Pharm Pharmacol 1998;50(8):921-8.

AR

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

Satoh M, Kuraishi Y, Kawamura M. Effects of intrathecal
antibodies to substance P, calcitonin gene-related peptide and
galanin onrepeated cold stress-induced hyperalgesia: comparison
with carrageenan-induced hyperalgesia. Pain 1992;49(2):273-8.

Gamaro GD, Xavier MH, Denardin JD, Pilger JA, Ely DR, Ferreira
MB, et al. The effects of acute and repeated restraint stress on
thenociceptive response in rats. Physiol Behav 1998;63(4):693-7.

Quintero L, Moreno M, Avila C, Arcaya J, Maixner W, Suarez-
Roca H. Long-lasting delayed hyperalgesia after subchronic swim
stress. Pharmacol Biochem Behav 2000;67(3):449-58.

Butkevich 1P, Vershinina EA. Prenatal stress alters time
characteristics and intensity of formalin-induced pain responses in
juvenile rats. Brain Res 2001;915(1):88-93.

Gaumond |, Spooner MF, Marchand S. Sex differences in opioid-
mediated pain inhibitory mechanisms during the interphase in the
formalin test. Neuroscience 2007;146(1):366-74.

Wigger A, Neumann ID. Endogenous opioid regulation of stress-
induced oxytocin release within the hypothalamic paraventricular
nucleus is reversed in late pregnancy: a microdialysis study.
Neuroscience 2002;112(1):121-9.

Curtis AL, Bello.NT, Valentino RJ. Evidence for functional release
of endogenous opioids in the locus ceruleus during stress
termination. J Neurosci 2001;21(13):RC152.

lzumi R, Takahashi M, Kaneto H. Involvement of different
mechanisms, opioid and non-opioid forms, in the analgesia
induced by footshock (FS) and immobilized-water immersion (IW)
stress. Jpn J Pharmacol 1983;33(5):1104-6.

Quintero L, Moreno M, Avila C, Arcaya J, Maixner W, Suarez-
Roca H. Long-lasting delayed hyperalgesia after subchronic swim
stress. Pharmacol Biochem Behav 2000;67(3):449-58.

Terman GW, Morgan MJ, Liebeskind JC. Opioid and non-opioid
stress analgesia from cold water swim: importance of stress
severity. Brain Res 1986;372(1):167-71.

Lewis JW, Cannon JT, Liebeskind JC. Opioid and nonopioid
mechanisms of stress analgesia. Science 1980;208(4444):623-5.

. Mayer DJ, Mao J, Holt J, Price DD. Cellular mechanisms of

neuropathic pain, morphinetolerance, and their interactions. Proc
Natl Acad Sci U S A 1999;96(14):7731-6.

McNally GP, Westbrook RF. Effects of systemic, intracerebral, or
intrathecal administration of an N-methyl-D-aspartate receptor
antagonist on associative morphine analgesic tolerance and
hyperalgesia in rats. Behav Neurosci 1998;112(4):966-78.

ladarola MJ, Brady LS, Draisci G, Dubner R. Enhancement of
dynorphin gene expression in spinal cord following experimental

Trujillo KA, Akil H. Inhibition of morphine tolerance and

dependence by the NMDA receptor antagonist MK-801. Science
1991;251(4989):85-7.


www.sid.ir

DOI: 10.1234/knh.v0i0.406
Journal of Knowledge & Health 2014;Vol 9, No 1 o )
Shahroud University of Medical Sciences Original Article

Effects of Chronic Forced Swim Stress with Different Session on the
Interphase and Termination of Phase 2 in the Formalin Test

Sina Pozesh (B.Sc.)", Elaheh Erami (M.Sc.)?, Hassan Azhdari Zarmehri (Ph.D.)"", Nima Heidari (B.Sc.)",
Elmira Ghasemi (B.Sc.)*
1- Dept. of Physiology, School of Medical Sciences, Qazvin University of Medical Sciences, Qazvin, Iran.
2- Dept. of Basic Sciences, School of Medical Sciences, Torbat Heydariyeh University of Medical Sciences, Torbat
Heydariyeh, Iran.

Received: 23 June 2012, Accepted: 2 December 2013

Abstract:

Introduction: Stress have bidirectional effects on pain threshold and.behaviours. Whereas acute stress often
results in analgesia, chronic stress can trigger hyperalgesia/allodynia. The formalin test as an inflammation
model, consist of three phases and the effects of repeated forced swim stress with different session numbers on
these phases have not been investigated. Therefore, in this study the effects of chronic forced swim stress with
different intensities evaluated in formalin test were performed inadult male Wistar rats.

Methods: In this study, the formalin test (50 ulL, 2%) was used_ to evaluate the effects of repeated swim stress
with different duration and sessions on nociceptive responses. Animals were initially submitted to 6 minutes in
day with different sessions (3, 5 and 10 days) of forced swim stress and after 24 hours of the last session,
animals were submitted to formalin injection in hind paw to evaluate nociceptive behaviours.

Results: Exposing animals to 3 days for 6 minutes had.an increasing effect on formalin-induced pain behavior
only in the final stage of phase 2. This data showed that increase session number of stress have same effect on
nociceptive behaviours in termination of phase 2. Moreover increasing exposure to forced swim stress for 5 and
10 sessions effected nociceptive behaviours.in interphase.

Conclusion: These findings suggest that increase sessions of chronic forced swim stress (3,5 and 10 days) effect
on the nociceptive behaviours and significantly increase interphase of the Formalin Test. which could be related
to modulating mechanism during this phase.

Keywords: Formalin test, Chronic swim stress, Rats, Hyperalgesia.
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