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ABSTRACT

Introduction: Stress-induced analgesia (SIA) refers to the phenomenon in which §
exposure to stress results in a temporary reduction in pain perception. This process has }
been extensively studied from physiological, neurological, and behavioral perspectives. i
Research suggests that multiple mechanisms contribute to SIA, including the release of i
endogenous opioids, activation of the cannabinoid system, involvement of neuropeptides,
and changes in both the central and peripheral nervous systems. Additionally, the :
hypothalamic-pituitary-adrenal axis has been identified as a key regulator of SIA. This i
review provides a comprehensive analysis of recent research on the neural and molecular
mechanisms underlying SIA. Conclusion: A better understanding of the mechanisms
driving SIA could contribute to the development of novel therapeutic approaches for i
pain and stress management. Furthermore, these insights may help address associated i

psychological and physiological conditions, such as anxiety and chronic pain disorders.

*Corresponding Author: Farzaneh Nazari-Serenjeh

Email: nazari.f@pnu.ac.ir

: Keywords:
1. Pain

i 2. Cannabinoids
i 3. Anxiety


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 |

VY s o5 o bos 5 090 ‘§ b S—)J=e 5—" =220

oyl Jawgi oo Wl (60,0 (2 50 S (6 ol 9y85 (B ptmaw 9 (5320 (>

Tooly anld 1) M azx o (5 585 &l 59

ul).\l ‘u])g‘; 9 [al..; oKisls ‘&_'?“l‘;‘:’ (LW 05;‘
Olpl (ol (a8 olSiils o pwlids Cansy iyl 05,5

o wleMb|

VY TS iy VEAY LY sl VY e 0d ) il o

O.A..S_v-

o U_J; )‘)_9 ‘U—‘ o S cul d‘od_sda (SIA) uo)a_uﬂ Ja_wy ou—sall 820 Aol
(5590958 sloolSays 5l o l,d ol e o8 9,0 S )0 CBge ualS cel il b, ae
J_&OLSAULM.JL_QM?)JM‘u;)‘ﬁubé)j_nob;uj)#ud)u)sw
Plaadansl gilwalyl Joli a S syl i85 SIA sloyl (o (gousie slop—ucilSo 45
u‘}—-“;d‘) Jl_:)o‘—).dw—u»?.cYL:M BY et ‘U‘—"‘ — 09)15‘- | &514—“7“ 9 6)_5).4 (—ac
)‘Ga_al}J_ﬁ.lxcd)j)_AA_leu_:‘M‘OJ_MADL._MJSIA‘S..\_JSOJ_HS@.«J&U&S_:
S e aSLISIA o L5 Jo Sge 5 e slopuwilSe 0,50 0 3| Lo iagh
L ey slaihy, e s i SIA s 50 slapanlSe s gy 55 (5 S A
JQM|U_SML_®4¢3LU_J“U_J|)_.’05>LCwuww‘gb)bszmkg‘)_au_;y

3,0 -\
o gl —Yg
olylksl —V§

nazari fl@pnu.ac.ir 1S g S| oy


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

VY s 055 0 )lous qudiams 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

“0 g4
M
ACTH 045 oo soloB —dsn SIACTH i 5 S o0
p_..h.._» asa S el 5,52 Jgi—,05 (V) 00,5 o
5 0S oo SoS ol lo STy 5 (Gmosl o] gl
HPA oo LS o0l i oo jliwgen pdaid o
A Gl 5 ooten s 8 Sboons ot ol
o=l ol s 5 L Soolam (cmas o 5, il
5 S 90— slog—uly 4y JL_;)J da—£ C)_:Jlj)oi)y 3
Jols bl ) 0iS oo S o il 4y SaeoligS
JRYS SR WX SN U U | [PPUR JE WO S |

g 0 Gi__yoy’lﬂ Gl s d0sie Sl slas
I8 e S5 ) ol L e (gl e il g 0
o> 2,5 Sy Ly o Jlasl .aul ools
50 slaggyg a4 oy (il 09— oo SLE]
ol ‘gsg—f&“ S 28 A By re (Hgip—rsd)
E3l el A e Sl S 4 S alaend
A o ) gimcnngd S 20 i o0 Gl g
Sl 3o )5 5y e Jae ity 0y
A slo,8 090 s J—iie gl 4y, C gAS s
Lo 50 S (oo S | 55 g @ 050 slomely
—eye 9 05 slodys JLinl Joino € sln b a5
S5y L9y Sloply glss )3 (B) wia
30 sloaply 45 Wgb oo Jiiie (g sLaiygg 4
St slias b 51 JU oyl s 3o 3ie 4y |

SLabiglS aiile ol el yigyei 5l ooliil Uy o el
bl a o0 slaply (F) 595 oo plsul P ool g
9 S o> 28 pog—aVl A tile 5o h LS
OB plAS 2 45 Wig D o it S i
Olg—edy ug—o¥l oSl o0 ay Awl 5 S0 0 ol
anlylapl s aS oo Jae 050 slaply iy 555
Jgime (675 —(on 88 i i fhe ;500 (g
Sod i g el 00 Dol g Jome a5
) oyle a0 ay ol Gl —wly jo oo i8S

GiealS a4 S el ol ol 3,8 g8
(PRI R R S g0 SaS 5,0 ool Joaws
Gk L s 7y o o b jeb 4 il e
S et JLsd a8 5 asls S
9= Gl w9580 055 0 ot Sl
Jl-M‘)‘j 56‘) - SP&L;QA_,J ga)‘é_fw‘
RTINS s ol WS oo =T ol 3y sleely
5 g =id ,3VL (e slas crul oas S ole
o9 gl LB 590 (6 wS B ool o 4 Jla K]

! Corticotropin-releasing hormone
2 Arginine Vasopressin Neurons

* Paraventricular nucleus

4 Adrenocorticotropic hormone

doddo

Saieb ol Ly s oo ojlal Lo asy Ls el
el SIS gl Lo s 5y (Sus 4 S Sl
olonl any jmie g aiil 5Ll adly o cdiziwn o>
(50l eyl a_ile) g, Ly o (5l
6)5)_»0 )‘J_m.k Jl_.io...u ;S_| S0 ‘)—ii‘b &G )| 445_...:
6)_.5.)[4 ] ‘)M] l_> )_.a.o ongLv L_SLQJ)DM L.S‘)—‘
29—t 9 Sl g oS o0 St (S5 Sl 0,
am bl o Ly (o)) S o0 2925 el 5l ey 1)
ol pae 5005 L Ll 5o ) 51 IS e
Ol Ao ol 8l og b eole ylid 5,0 4 (g0l 0l
6o ,Sboe sl gz olo cwo 1 Jdo 4 (5 Lo
A_.JLA) S0 Ls‘)—’ )l_..u S)9—0 GA_JS LSL:::Q...:.;”; o
3,0 (bl any jol8 adgr o 5l Nav VY o Juls
Olale e b ol (Glou s )bow slm ol
‘;L‘o) s 6)5)_.0 LQ.> Ls‘)—’ sl S0 J)Q L5>Lv‘5) as
Sl 0¥ (Sl s i jlaS Sl 5l i 0y0 48
3,0 ey ieals |y Sosy caS asily ool aslol
u]uu)bdud»‘&j_u.ojom (5)l_a.us.g_>u_ofo
5&}‘4491.? wﬁbﬁ‘)@)bﬁuw‘)lw\))l_.ﬁu
Slodsay g0 wywl g o0 as Jb jo .08 o0yl oladl
L S0 Job 50 a0 o0 gz 5 Lo g 45 diiwn

5 S35 o Soad 93 5| oyl pis Ol o
$laigg 5l 675 o (>les Sl oad S (oo
(CRH)' ;5555555 s y92 00—iiS 831 Vel gy
lodie (AVPY (e y53ly (5] sl (9955 5
sledi v ol i or ay wagoYligon PVN)" b )
o LS5 5w a3l @‘F 55 a8ly S5yl
by gVt y5ome jl o et A ]
JSis Silas g of o 4y (HPA) U ol i3
‘wHYU%ﬁ.{b PVN slba o )'| HPA ;5 > ol 00
i e as (Juploas a8y elad s dsne oa
5 (ACTH)' S__s5555,5555,51 ysssn CRH/AVP
S5 S oo w05 1) (GOS) LaassSis )8 o5 olS
iyl sla i 5 LaS e el o
AVP 3 CRH g5 5 yiiw el jie cilizes 55T
5 Jidsnd J)m i 42 PVN 6Ly |


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

VFY s 050 0)losds qomn 0)90

é;s_)_c ;4,_—“—3—@

p—ilSe S ly—teds A lg o ol A S aB o
s el bl 9 5w e r b el
ablio Ly 1,8 1 55,05 (el 5 00,5 (=S gl 90 4
S il 0S e sl 3 1 e oe il
@yl 1,8 S ez 0gall Crdan S j0 0,8 S A4S
a3 oo Aals ) 9y sle JUSow SBge job 4 un
Slallle 4 bl Uy )5 sl G azss 9 s
03,5 (9, SIA (559 528 511y Loe S p0 008 ploxdl
gy Jlad L a S ol o o Jlie (ylgme an .l
e (=l o b gt oo bl 00 (g5 s )bes
sy Jo 8,5 JLi o5 Ly ol Lags Jg5
oo il A 0,00 4l sy L oS (el |
5 Lol ol oo Ly el S plsieas aslyi e
(V) 09 (gumr IMS oo dy oo Ailgl 0 9190 >
sl il Ll 50 5,0 ool pale JLto sl
o 0> slacawl g 0y 30 b Eel cl
ol emizmen 395 0leyd JLds dn aani ) o525
Sloy DNt 4 alg 0 Daa (Vb g nje
Ol 093 A S 05 e So,udl g ol sl ool
OF) 05,08 e il 0, 4o 1 g oo il

2 Ng=bior S5 600 4 ie Ygera il g
e (Pg—)9® g (o—at SRt )0 (6Tl
Siauile 60,8 ladglay o izmen (V) W
O alg g b 8 Sl g s
OVF) sl Aol 0,0 g ol a il jo copo

Sl 0,0 (ggBoa S Jouw o> i wla >, 5]
Gl s 2l S5 5 S8 Jlo ol Lo
oot sl b g9 d jse ;00,0 g ol el
T S SOy -S U ) Lgl.m)L‘;}L_.w P SRS 4 R |
B L I R S I
Dgd oo 03d mbgl A slol o A S ol 488

GolS i S Cl e bl 5l (S el
aS 0,0 0 zg galy i ol 50,0 sla JLXw Jooxs o
Ol ysd ay jomie polae 9,5 Lo e das oo (L
mhble a0 S Wig b slSgn 50 (JoSge
Sl 7o 3590 )0 Ol bl (6,5 ISl g 0,0 (3l
O 3 ddstie Slalllas (V0) it Jomo S o

5 Periaqueductal gray

G iS5 oole (A) 0y, co i Iy ain 9 (PAG)
gl Lt g Lo opJiSCl (g9l (g—ghons L5 90
o ot o S 8,5 ] St S Sy Ly 5 o5y
s gleo o oo lseas oo b olend Sles
5 50 50 Goml lmoni S a4 Ll aiiS o Jos
S5 5lz 0,0 slaply JLil 5l g wis o Joate glss
b oty e LappiSil 5 Lmipad gl o iS o
Q) Wgds S 25 pols glaldd (S 5 eyl (GB35
ably i a8 S5 500 550 5 o) pgs e SLayg,y
ol Gyl 5l digdi o 9,0 ugdg S99
5,0 g yo glss il gld sl slogg s e
2,0 &9 iz = (95 st e il o LS
DBF oo 30 Ssbig)g 9 el o)l 350 adex )

) J—AL’.».A 90— od—dy g0 U“’)"_“"‘ 9 90
A Il sogm e 9,0 9 39—d oxie 9,0 Syl o
Syt 4 0l oo oyl 90,0 Gloe ASean S50
Sl a)l.\_i,).,.;b 0,0 Syl 1y & jg0 90 4y wlgy oo
‘Scu.) Hﬁ-’l&c &S& u|9_».c¢\.: o\.\_h.\.: U_»’o‘ \.\al.g«sn
OV 0) 0SS oo Jos (5598 Slanuags 4 by o b
‘) é)éd_gg‘).:.wLw} .\_1‘9)64 s> ()"’)"_“‘" s)_f)“é ‘55_..»)‘
Sladss aes iolidl o s an Cols cl - Saw
oiml58l A 0 iles o oo il A S WSlools Lis
lposs 5 Gl 5o Sleti g 4k Jo5—5,65
Sl oo Dl mess (] 45 950 e (935S 595 95 SIS
e du (V) 0 S 0,0 d Sl alidl ag
a5 098 ;omie ol glag—uly il g goSsnys)
AOVY) 0S oo SS90 S A i el ol

Stress-induced) SIA o il la g oo L)l (65,0 o
cloacl pole o > sloossyy 51 S (analgesia

L ials 4y omie oyl a o o] 55 48 el
O oo [N WY) u_a‘ ‘39—*"&5" Oy —=> u_.ﬁ) o= )‘


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

VY s 055 0 )lous qudiams 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

“0 ol
&
SIA o oil> —(gloaclB Jlo Kol 4>l oMy (Y))
Laadeusl 50,5 (YY) o b iai Laalsolls aa wly L
GoF L aS 35 o0 (690 (2 o JASel (39,0 4y
a5 09— oo Lo RVM L, PAG (5,0 a0 (5590
2 ISl 5l I3 (6 5ltee sl yomno w0 Lt
aoaS cewlools s Jls ol L (YY) ol aas SIA
3,0 0—s lagwl La jige jo Jlo Sl ol JLso
) aboe Gl el sla JUSnly oo

ool LSl v flo—eay SLI3 0 (5,0 WS ool
Sl 330 50 ugmslew Slid co S a bl S
3IPAG « caudal-rostral ;g—e olaisl ;o 09— o0 00l
PSS gy oS o gl U > L s
5 S—ogibl Gl STy ol o (2 jo0bos
D (0 el g 5L2)lg 4 s PAG (50, Sles
(dIPAG) —l> =2y PAG (dPAG) 2y PAG
ol (VIPAG) o> - PAG 5 (IPAG) —il> PAG
Sl s Ly 3llas (s 5 0sT Gt s Lo
=2l s 9 PAG 00 oo (L3 |, PAG [0 (60, Sles
RVMM) (5,Lite oSis gYgoe Jolis a5 5 ls Jg5
PAG -LC ;e 25— g0 (LC) (ugtlyy— o959
VLl oas S 55k 5l g cnl (NE) S s )9
slzul 0,0 as I elos sty FLS 50 cwmlow i
Oly—sa PAG-RVMM 055555,y 05 (o0
o 4,8 i 000 ga IS glig 0 ca S Jmows
332 sosmsl Slo 63,000 = (ol Bun 5 092
aidl) sbal o PAG (ol 5 o ba .ol ol
a3l gloai s g S o Jled Slaligls 5 b sl
Sl el 5 a8 o JLab |, iS5, o
igbio € ;b 00 Lol 4y g )le Lo i
Jo—S55 slwog,5 a5 PAG 5l a5 oslo 9,5 .(TO)
iy Eld 955 a4 aS bl far s gy ]
S Shos )3 Wgbi o0 3)ly WS 0 (BO—ac | gl S
Cezd 9,0 Comnlws paid 53 s PAG >l (600 0o
S PP gy e 42 STV ) 0SS0 o
—as sloonms Jliul plw el oy Lol Jule
oa ools i syl B Loy 0l jo (gudS
3y 4z (NMDA) &b LD e N oy 55 4 Cl
oyl 39 0 (58,00 DS 59 4y (PAG)
Lo bse )0 (59 @S9yt w—zge sl (6, 0
030 25 S SISl G35 L 45005 o0 atom 5 )9
oo Lo PAG (53,0 4 (LuSsli Ly NMDAY sle
> NMDA sl aowi,5 a5 s as oo loid mzls o)
3 el la gt ca i JLsd o005 el

¢ Prefrontal Cortex
" N-methyl-D-aspartate

Sl 00g—ad LS, 050 Joowd g (o3l 0 0 oS g
Veoof Jaw jo il Ken g 0l5s glow asllas (V)
o (&, 4S5 al eals oyl
O g0 5,5 izmen (1Y) 0900 9,3 jL5) ;S
S o0 (69,0 (o dloml cely jloaslais miSi g0 4
J)é J‘_)‘yCSA A_A_ALYM M_J.MJ ‘U_" — 05)'{9 (\A)
eplS 00 o Lgums s | he sla S
A0 oo Fwly SLo 0 sladS o any loaslais miSl
Al s e 00 A ba e cac Silo, 0
A, b oS e aladls slonl o alS g oMl .(V9)
39 3559588 S 500 g 3V o) o)l i85 8,0 e
03— J,_.jl_; )_u L)"’J"‘“" a_.wl) B aﬁ.J.» Q‘)jé B M—QL{M
olid (il e g Snyder aslae sl 0 (YV)) el
S e sl ol a8l caw 5559,9 Jlgeo a5 asols

u_.Cl.: ML{M f "3"

S8, Gioliél g ol ol 5 e dmae o S
o=l (YY) 0s-i oo 5 ] (sl d.._)Lo)T 30 (gl
el ol CdB0 (g0 ;2 0 oS gd il ds a g
[ ISR R =] 1 R WS [ Ip) W X SRR
G0 (o 50 oS gud A5 Sl oa i ools s Ll
oS Sgdwe g LS)L—""‘ Lgl.._w d"]“'—““" h_wy o L4l
5[1::“,..._4“' . Ja._..:y )_;l Q_ﬂg o)b Py u_JLo)s S 40

Ayl o Bl iy s 8 e Lise  le
Solter s gl J ST 55 e plgie PAG 42U
e 3 it (2ly sl goaaie sLasogg 00
LU, oS o il o (PFCY sliws i i3 00y
DS oo pbaid 5 |y 050 4 paigil ol PAG ¢ PFC
Juasl gloil e dlad Ly o0 podaid 1o s a8 oo
Slg—s g ymolyg «loliglS 4 Loz 5l ¢ omac sLoonins
olid )l g e (Y2,Y0) sl bl o (gaSu]
sy 5l LBl SIA Sliy a8 ol a S ol
Olls (YV) oS oo )l |y (Yol as Lol ol 568
S 9,0 (9 (el m e Sb Jlstu gl iB a3,k g0
b 31, Y S Ly (Sl iy b
(YA) o200 uals Lo jige jo po S8, s

Jslse am (Soigle i il 58 (oomten i Sl
Sy (YA) o)l 00 a Loz 3l oo sie gl o]
Oo=dled 5l LBl o o ials con Jla Sl (S sl
2 Sl yaie S 655 50 Sl Sl (7)) 05
Lol ol (69 —2 SIA (gl 5 cal 5,5 Jo5— Jle
el Sgliine )] (655 0 5 il oA i


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

VFY s 050 0)losds qomn 0)90

é;s_)_c ;4,_—“—3—@

9 oJ_._‘x...u oJ_uAJ sS_> w).._..ul .la_wy ooy <Ll 6\))\)‘53
Ol e S50 g Bioe plal (S9ay9p g (e
S Gleys oy, dnmwgl 4 0ile oo bpucilSe
Sl Gl LS o)ls S92 (g ity Sl 4y 5L
oo as-ly (e—as Sl js cadlae ol 00 00,
Sl aaleS ) el A 0,0 5 =50
09,5 98 4 alo c B SIA jo g wis—d o JLsd
A awly o g dlaslol ay Al ol
s S 9 S —eml slaaig 3 b I el
3asS oo Jlasl adgugl am aly 8 g0,0 o ]
A diwly ol omac coes Jlasl sle i Al
05991 Loadginlls Lairwelsise Glos co Lasensl
G—yb 3l Lmoaias JLaml ol o, sl ], (S ol 4

S99 0 =550 e—as SLB e G i el 5l S
039951 S Bgm sl s (o il Lagi o0 L]
Al Jgyo sldadgnsl Jolb pis ] ]
S aSbes Lagmdypns o LaoJustl s ool
(A i )3 S92 90 SO—Sgm gl Sl S 4
)0 > blS Ay yomie g W9 os Jate (535 10
Slpon 5 Gk 5l (5eal slaadsnsl (FA) wig—3 o0
Slpods 5 A S oo o (Lo 9ol 90) (suSgmsl
Looss 25 o fmte 5l (S Olo—eds adomsl (1) 95—
o= Gl Jled g b o Al i (60,0 o sl o
Gl A ;mie 39al slaadgn sl g Laows o5
slapialojl 05 bgo 5ie 4 00 Lol Jlw)|
ool wl b e, S a o STA ol LaaSen gl jidi a5 aJyl
(DS oIl e sl Lponi ' CnigS LSl 3,35
63,0 ohsl ol Gy ol s a s ol e a4
Lo glaellas (F) 0 o g |, S 51 5L
SSlog s il a5 0l oL is o), s 4 Bernstein
Sla—d jo (8 el L e il e el sl
Sblsloe Sy cas b iolibl ol g 0ed oo e
Lo pdjguil -t aSaias o lis ol ol (00) o)las

Sladlas ooyl 1 ode (V) 0 lo i & PAG a U
O HT-0 sl2od 5 o, 5 JLsda S o Slosls lis
oD (69,0 o Ay 9 950 o0 (69,0 5 slzul &L PAG
M o5 slo yoge (YY) 0 S oo oS o,
slal a5 o (ol L o Sl>PAG ol 4
32 Gyl Lol on Lo 5 (2 5n0 o Ll (o5l
gn St pmmo > 53855 53 Ly elaia! il
ol S SIA (o8 )3 1, 3L alb 2l 5 ol xo
30 (e Sinlls looni 5 o i Jled (YA) asols
A(YA) 05— co oyl 5l LSS (69,0 o &<l IPAG

Fe g0 5l S el (glodizm il vy oVbgin
il s LS5 i lzdee glaojlal 5 JILSI L atan
Gl 7S e 00iS Sales Gly et 4l
Sladid S 25 ((Byb a5 (o0 Joe o i
2 CH) (b ugaVlgp 05y (wg—oVlgep alidea
Sl bg,e gla)ld, JuS 50,0 3l 5 plas
p—baid ;0 LH-PAG ;o coday (FV,Fe) 0 )ls i &5
0,0 Joaw o olplo g PAG 4>l slayg,e o Jled
o 03l s ey 56 Slalllae (F+) 0sS o el
Ot 0590 wy—oYlgon 3l Joliis glaai_wna s
B 60 (o s rSemles 0 s Vbsed (s
i @load (0,5 JLad 8 (Vo) 0l (A o]
OB e sz Ly JUipol B - JLsdsren
S oo ey | SIA ooVl tay )L a4y
oo9e¥l g ala_wlg L SIA oS cul ol somms Lis as
(ol s ogde (FY) el g i lgSii 68 sy alulg
L 5l 5 STA vy oVbgead 10 yss cnS] LialS
a2 o Ghals 1) (28 o g eyl 5 0 Sl o
oyl Lo dzlao ;0 & SCRE 158l o cen (YY)
(FF) 00,5 e 00 bl il o a a0 0 7y

00 S Sy Pl as cwlools lis olsllas
o mwl ol sas Fld o a S oy P ool
50 0,8 GiedlS o g o ol3T SLs 0 S yme S
005 S G SIST elss J B8 3,5 izen (FO)
S99y (sl200,.S 4 S oly i Yesilyurt o oxen
D38l a5 el sa i eols i ogde s (FF) ol0
(FY) 0t oo mdleyd i o ol 00 ialS o


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

VY s 055 0 )lous qudiams 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

*. -
M
a3 @L—A; u*’r—“" Ja._wy oo Ll GO0 aL_z.:
Mwysﬁuwo )Le,cu_umm(f?)u)lo
Sloods 15 cnsgST as Sl 0 00,5 L SIA il
O—San SIA )0 yigig s (i 050 40 Slsllas
9 (53,02 el ol a Lz slo g, a0 c ]

cloaoglay o uomen 5 0,0 5,0l iiSly (6 S0l

J._J)LB L)M._.Q) L)"’)'“—“‘“ .‘a_.wy oo Ldll &9y (j)_.u 9
JLsd e a s cwl ool ool s aie) ) 0 (FF)
ool ;0 (CB1) S g9 0S5inlils’ (slpons, 5 0,5
oa sLall 60,0 o 3l Slos e SLB 90 5SS
5 90,5 o0 4>l ol 50 Laadeinllsguil a 58l o
as aoly s il Ses g Atwal (PY) 05,5 0 SIA
350 50 Lyl 51 LA (69,0 o po Laadgi oS guil s
g (FA) ol S gl 0,0 L8 ees L gl
Lg.)._ﬁjs;ﬁljlf CB1 duo&ﬁf 30 St 4o i sla
Gl oyl 5l e (69,8 (o ol plasay ol 8
Eom a5 iy azgi ab aldl L (P) s 6,2
Gl (S9) 3 359 (i Sl £95 (rained g (o i
(e (V) 0,105 o SISIA jo LaaSeinlls cedass
S S KN G PY R H L - SDWOUNR BPRS PR W Iy~ B W PP
Gk 5l g oot 39ul slaadgn sl 5 Laadenlls sl
S3Sgesl 5 Sgnlls Lo S lojen 55l Jled
Ol 99, s0 Ll (ol by 0 SeS 0y ialS 4
PRI L OIS PR - Y - - K-SR R JU-S1 - SO
DSl el 5l (B (63,50 998 Jmas sl Sl

Ldes a8 cl (gaitns)88 o S e L S
JS—b 93 4m g (il ugoVBgeen Lo (9,95 basgs
OS99 xS sl G 1B S 9l 9 A S ol
Gt Syilon b Sl 5 S 30 Ay
Ly 5 oliel o K5l s s M 5 g alox
S gl i85 sawie Slafllas (V--VY) oLls i &
b gy oo sLdl 60,0 o 99,0 (il by yo ],
Sl aalllas ;5 (VE-VF) Eal 035 ai il oyt
a5 Cwl su ool ul_.w.: u‘)li_o.ﬁb 9 &5‘ ‘Ia_my 00—

alS LS oI 5,5 L STA i3l 0 oS sl 451

0duS Jlge 3,y e Ol i@ SIA ol jo
SIA Gos g o gl o &L, 05 LISl
59,5 oo it S 355 Ly 5l ol 5 09,5
plzsl LS an g o8 o gy 4 S glasllae o .(V+)
oolaiwl Ly g0 (sloods 8 g a5 s ool s cads
oials Eel (50 (slpods 15 CnasisSLil) LSt
6,0y oo, 5 o) Sl i aSwg i o SIA
ol Slalllas (0)) 0 oo 9l Loyl 5 55
Joge S5 B> sl slo yige o a5 alosls
(385 ¢ )eguy g Sy beta-endorphin L. i
e S BA > a S QL_> 39 09— e L SIA
AOYC Q) 0,15 s )—HL’ SIA Lo o IS

Ayl me & SIA o 55 () Lol glwens S
AT [ W, U Y e S L GOV S W £
0,0 Gl loriw Gl g9 4 Laow S
OF) o)l i LS e iz

S5 9 a2 i L (550l sloadsnl
Shaslgsse oo il i Jlie gl il Jsles 525500
(HPA) JLs 8] -5 dsed - og—oVbgd jo e 3,k
Do yomie G390l slaadsnsl w e Al ey
oals i K s g > bwg gl dlas o
oo S elled 38l el e Lyl 4 o
o Lacnd gail -l mha v i ol58l ] a5 4y s HPA
H(OB) 33,5 (o0 ymie (§3,3(9 4 &S 9o e

6L.:ou_~.aTJ55;L§ b a5 o a0 o loid Sl s
2345 g el Jgial 5 ibigs (B8
9 ol dm sl 50 Wigd oo 4SS slgiga E9—ome
A5 e o Hlid sasie Slallae (BF) 0SS o i 00
O 355 (J955 (6l s 0 )Shos )3 Linyialgise
by lis 03 S8 Sladllas jo Le (OV-0%) us)ls
ol Sl s 63,90 50 (Freligd Slmoni S 4 S
0l ool ul._a.u.} cs)L:_.; (Fe ?\)J._j)‘o s QSJ)D'@
KON 1 4{) SUUOY LCURSIL g6t U SUX SO 305 as ol
by Gome et (Vebo o (S5 g0l - 000 1S
Sy5—0 ;0 (FY) 05,5 oo p0 A lS ey S 0 SIA
S5 sgg cadlie OLi 15T SIA jo gig (i i
il aogs 00 LAl (63,0 (o (puigig e CammnsigS L]
o0 ools it g 51T 0SS oo cemilan |y Lo S
i § ST P9 o e (2 Sed p 45 Sl
Flp o Ul ol 158 (5 me 50 5l 8 (gadgrnlls
=l ol S 098 oo STA gl o Lo s o il
bi o a5 Cul (g e s 3 See I 5L
3959y S-HTT (glo 005 1.5 .(FF) 00,5 o0 50,0 &


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 ]

VFY s 050 0)losds qomn 0)90

é;s_)_c ;4,_—“—3—@

OS)'"“—“’B)"JT lgyames as wilesls lis B Ol b
Gl Lo ige yo 1) Sjligen Sod 5l LS g0,
09155555 G5 Lo el pal a ST es o
ol oyl 5l ey 4 Lol (AF) 090 oo Lo
Ol g 59505 595 oatiS L3l 9SS o o
(/\&) S o‘)_.o.b STA u_:j_as l_) L)M_)‘)B‘ U—"l 9 J_)L!‘sa
i g HPA 55 5xe a_Suilosls ol >l ol s b
Jlo sl ils Jolsd oo b (S03 55k a (soismsl
Sl H9—y98 (g0 g algi oo LadSen gl Byas
ol alsllas (pizmon (AF) 0o ;5 |y HPA 4 e
AV &S cosis [ LaeT oy b ol 515 9,0y 156 i

sl 60,0 o omas wlwldn a g L ia o (ol ay
)l_».m.: LS’L"”MA_{MI G@‘j ‘U’“")"_‘w‘ Ja_..uy [~
)3 5 oyl Sl e 5 (cmae Sl iy 3 g JB
Ja_».:).n L;Lw).u‘s) YN S| l_> 9,0 Le‘)_o.m .»))‘é Sg—>9
095723039, S50 B aes oo Lt ) (oo jlm (Sl
o= dilgl go 45 Bl axwgi 1) amas slagle,s let
S ey 1) plasien (So il ol sl oo g 00

1. Hameed S. Nav 1.7 and Nav 1.8: Role

in the pathophysiology of pain. Molecular
pain 2019; 15: 1744806919858801.
2. Finn D. The impact of stress on
pain. Physiology News. 2017; 25-7.

3. Kazakou P, Nicolaides NC, Chrousos GP. Basic
concepts and hormonal regulators of the stress system.
Hormone research in paediatrics. 2023; 96(1): 8-16.

4. Ulrich-Lai YM, Herman JP. Neural regulation of
endocrine and autonomic stress responses. Nature
reviews neuroscience. 2009; 10(6):  397-409.
5. Millan MJ. Descending control of pain

Progress in Neurobiology. 2002; 66(6): 355-474.

6. Todd AJ. An
order neuron in the pain
in Pain Research 2022; 3:

historical —perspective: the
pathway.

845211.

second
Frontiers

7. Apkarian AV, Bushnell MC, Treede RD,
Zubieta JK. Human brain mechanisms of pain
perception and regulation in health and disease.

European journal of pain. 2005; 9(4): 463-84.

od._:),..f U_MM);L.JT S ‘05)&_9 (YY) ‘)‘—’l’u‘“
le .‘a_.»y oo— Lall S0 HL{ )| \ ‘5,._.““;)5‘
AS oo Cemilon pmdlo 8 i o Ll g oS sgae
a8l Lguuuyo aS Gl cuds W B (V/\)
clgdlay cawd 6,V (60,0 0 >0 S
Ao oo ol Wl slo g Lo aiolin o Jaxe
L_Q)'T)é d.)),._m‘ .Ia_.ws.: oo «Lall 890 & J._:Lu 9
Sl 512 5 omb gl )3 el slahge am S
6[.{0[@.;._““» )I ‘f-)_.: L_J U—“‘“S)5| J._>|J.: 05)14—.3 (V‘\)
oS (GaSeimlilS i 0 5le 8,0 00 S Jmos
M)5| J_M:)‘sa )_Ja.: a u_)|):l.u (A‘) Sl 00
el 950 g ol leye jo anas Sl s Bue SO

Gisu (HPA) JLs ol - 550 - ogoVbgn jo e
i S o e RS2 1) il Gl S5l
ool g ool LAl (60,50 S )3 (ot
Ol G (o) i 50 adsl Sldlae 0 e L)
ol 00 pll Bei oud o B S Lyt
sloaige S ol ol o 55 ol ol el
oo Ll (go,0 o ols loziay ol 5 8e 0 a3
G500 asllae 0 (AV) s i oy iyl lawgs
Cm 98 EelbL ACTH o islidl a s o ools ylis
CAY) 00,5 o 0w ol ol el JLss 4 STA

&L
8. Heinricher MM, Tavares I, Leith JL, Lumb BM.

Descendingcontrolofnociception: specificity, recruitment
andplasticity. Brainresearchreviews.2009;60(1):214-25.

9. Garcia-Dominguez M. Enkephalins and Pain
Modulation: Mechanisms of Action and Therapeutic
2024; 14(8):  926.

Perspectives.  Biomolecules.

10. Butler RK, Finn DP. Stress-induced analgesia.

Progress in neurobiology. 2009; 88(3): 184-202.

11. Hannibal KE, Bishop MD. Chronic stress, cortisol

dysfunction, and pain: a psychoneuroendocrine
rationale for stress management in pain rehabilitation.
2014;  94(12): 1816-25.

Physical  therapy.

12. Ferdousi M, Finn DP. Stress-induced modulation
of pain: role of the endogenous opioid system.

Progress in brain research. 2018; 239: 121-77.

13. McEwen BS. Physiology and Neurobiology of
Stress and Adaptation: Central Role of the Brain.
2007; 87(3): 873-904.

Physiological  reviews.

14. Mogil JS. Sex differences in pain and pain inhibition:
multiple explanations of a controversial phenomenon.
Nature Reviews Neuroscience. 2012; 13(12): 859—66.


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

VY s 055 0 )lous qudiams 0,90

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 |

“0 e d
&
15. Mutso AA, Radzicki D, Baliki MN, Huang
L, Banisadr G, Centeno MV, et al. Abnormalities
in hippocampal functioning with persistent pain.
Journal of Neuroscience. 2012; 32(17): 5747-56.

16. Liu MG, Chen J. Roles of the hippocampal
formation in  pain  information  processing.
Neuroscience  bulletin.  [Internet]. 2009 [cited
2024 Dec 8];25(5). Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5552607/

17. Soleimannejad E, Semnanian S, Fathollahi
Y, Naghdi N. Microinjection of ritanserin into
the dorsal hippocampal CAl and dentate gyrus
decrease nociceptive behavior in adult male rat.
Behavioural brain research. 2006; 168(2): 221-5.

18.  McKenna JE,
produced by

Melzack R.
lidocaine

Analgesia
microinjection  into

the dentate gyms. Pain. 1992; 49(1): 105-12.

19. Fasick V, Spengler RN, Samankan S, Nader ND,
Ignatowski TA. The hippocampus and TNF: Common
links between chronic pain and depression. Neuroscience

& Biobehavioral Reviews. 2015; 53: 139-59.

20. Tajerian M, Hung V, Nguyen H, Lee G, Joubert
LM, Malkovskiy AV, et al
extracellular matrix regulates pain and memory after
injury. Molecular psychiatry. 2018; 23(12): 2302-13.

The hippocampal

21. Snyder JS, Soumier A, Brewer M, Pickel J,
Cameron HA. Adult
buffers

behaviour.

hippocampal neurogenesis

stress responses and

2011;  476(7361):

depressive
Nature. 458-61.
22. Merdasi PG, Dezfouli RA, Mazaheri S,
Haghparast A. Blocking the dopaminergic receptors
in the hippocampal dentate gyrus reduced the stress-
induced analgesia in persistent inflammatory pain in
the rat. Physiology & Behavior. 2022; 253: 113848.

23. Baghani M, Bolouri-Roudsari A, Askari R,
Haghparast A. Orexin receptors in the hippocampal
dentate gyrus modulated the restraint stress-induced
analgesia in the animal model of chronic pain.
Behavioural Brain Research. 2024; 459: 114772.

24. Zareie F, Ghalebandi S, Askari K, Mousavi
Z, Haghparast A. Orexin receptors in the CAl
region of hippocampus modulate the stress-induced
antinociceptiveresponsesinananimal model of persistent
inflammatory pain. Peptides. 2022; 147: 170679.

25. Xie Y feng, Huo F quan, Tang J shi.

Cerebral
Pharmacologica

cortex modulation of pain. Acta

Sinica.  2009;  30(1): 31-41.
26. Ong WY, Stohler CS, Herr DR. Role of
the  Prefrontal
Molecular

Cortex in Pain
2019; 56(2):

Processing.

neurobiology. 1137-66.

27. Meagher MW, Grau JW, King RA. Frontal
cortex lesions block the opioid and nonopioid
hypoalgesia elicited by brief shocks but not the
nonopioid hypoalgesia elicited by
1989;

long shocks.

Behavioral ~ Neuroscience. 103(6):  1366.

28. Lu F, Tang J, Yuan B, Jia H. Effects of bilateral
lesions of ventrolateral orbital cortex on the rat tail flick
reflex inhibition evoked by electroacupuncture. Zhen
ci yan jiu= Acupuncture Research. 1996; 21(2): 39-42.

29. Neugebauer V. Amygdala Pain Mechanisms. In:
Schaible HG, editor. Pain Control [Internet]. Berlin,
Heidelberg: Springer Berlin Heidelberg; 2015 [cited
2024 Dec 8]. p. 261-84. (Handbook of Experimental
Pharmacology; vol. 227). Available from: https://
link.springer.com/10.1007/978-3-662-46450-2 13

30. Mena Mathur R, Nayar U.
Amygdalar involvement in pain. Indian journal of

NarasaB,

physiology and pharmacology. 1995; 39: 339-46.

31. Werka T. Post-stress analgesia in rats with
lesions.  Acta
54(2):

partial  amygdala neurobiologiae

experimentalis. 1994; 127-32.

32. Connell K, Bolton N, Olsen D, Piomelli D,
Hohmann AG. Role of the basolateral nucleus of the
amygdala in endocannabinoid-mediated stress-induced
analgesia. Neuroscience letters. 2006; 397(3): 180-4.

33. Helmstetter FJ, Tershner SA, Poore LH, Bellgowan
PS. Antinociception following opioid stimulation
of the basolateral amygdala is expressed through
the periaqueductal gray and rostral ventromedial
medulla. Brain Research. 1998; 779(1-2): 104-18.

34. Pavlovic ZW, Cooper ML, Bodnar RIJ.
Enhancements in swim stress-induced hypothermia,
but not analgesia, following amygdala lesions in

rats. Physiology & behavior. 1996; 59(1): 77-82.

35. Mokhtar M, Singh P. Neuroanatomy, periaqueductal
gray. 2020 [cited 2024 Dec 8]; Available from:
https://europepmc.org/article/nbk/nbk554391

36. Siegfried B, de Souza RLN. NMDA receptor
blockade in the periaqueductal grey prevents stress-

induced analgesia in attacked mice. European


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 |

VFY s 050 0)losds qomn 0)90

é;s_)_c ;4,_—“—3—&

journal of pharmacology. 1989; 168(2): 239-42.

37. Vazquez-Leon P, Miranda-Pdez A, Valencia-

Flores K, Sanchez-Castillo H. Defensive and
Emotional Behavior Modulation by Serotonin
in the Periaqueductal Gray. Cellular and

Molecular Neurobiology. 2023; 43(4): 1453-68.

38. Wiedenmayer CP, Goodwin GA, Barr GA.
The effect
responses to age-specific threats in infant rats.
Developmental Brain Research. 2000; 120(2): 191-8.

of periaqueductal gray lesions on

39. Bouchet CA, Ingram SL. Cannabinoids in the
descendingpainmodulatorycircuit: Roleininflammation.
Pharmacology & therapeutics. 2020; 209: 107495.

40. Siemian JN, Arenivar MA, Sarsfield S, Borja
CB, Erbaugh LJ, Eagle AL, et al. An excitatory
lateral circuit

Elife.

hypothalamic orchestrating pain

behaviors in mice. 2021; 10: e66446.
41.Dafny N, Dong WQ, Prieto-Gomez C, Reyes-Vazquez
C,StanfordJ,QiaoJT.Lateralhypothalamus:siteinvolved

in pain modulation. Neuroscience. 1996; 70(2): 449-60.

42. Filaretov AA, Bogdanov Al, Yarushkina NI. Stress-
induced analgesia. The role of hormones produced by
the hypophyseal-—Adrenocortical system. Neuroscience

and behavioral physiology. 1996; 26(6): 572-8.

43.RobinsonDA, WeiF, Wang GD, LiP,Kim SJ, Vogt SK,
etal. Oxytocin mediates stress-induced analgesia in adult
mice. The Journal of physiology. 2002; 540(2): 593-606.

44. Ji G, Neugebauer V. Pro- and Anti-
Nociceptive  Effects of Corticotropin-Releasing
Factor (CRF) in Central Amygdala Neurons Are
Mediated Through Different
2008;

Journal
1201-12.

Receptors.

of  neurophysiology. 99(3):

45. Felipe CD, Herrero JF, O’Brien JA, Palmer JA,
Doyle CA, Smith AJ, et al. Altered nociception,
analgesia and aggression in mice lacking the receptor
for substance P. Nature. 1998; 392(6674): 394-7.

46. Yesilyurt O, Seyrek M, Tasdemir S, Kahraman
S, Deveci MS, Karakus E, et al. The critical role
of spinal 5-HT7 receptors in opioid and non-
opioid type stress-induced

analgesia. European

journal of pharmacology. 2015; 762: 402-10.

47. Shin H, Kim J, Choi SR, Kang DW, Moon JY, Roh
DH, et al. Antinociceptive effect of intermittent fasting
via the orexin pathway on formalin-induced acute
pain in mice. Scientific Reports. 2023; 13(1): 20245.

48.  Millan  MJ.
pain Progress in

control of
2002.

Descending
Neurobiology.

49. Akil H, Mayer DJ, Liebeskind JC. Antagonism
of Stimulation-Produced Analgesia by Naloxone, a
Narcotic Antagonist. Science. 1976; 191(4230): 961-2.

50. Bernstein L, Garzone PD, Rudy T, Kramer B, Stiff D,
Peitzman A. Pain perception and serum beta-endorphin
in trauma patients. Psychosomatics. 1995;36(3): 276-84.

51. Fechir M, Breimhorst M, Kritzmann S, Geber
C, Schlereth T, Baier B, et al. Naloxone inhibits not
only stress-induced analgesia but also sympathetic
activation  and  baroreceptor-reflex

2012;

sensitivity.

European Journal of Pain. 16(1): 82-92.

52. Rubinstein M, Mogil JS, Japon M, Chan EC,
Allen RG, Low MJ. Absence of opioid stress-induced
analgesia in mice lacking beta-endorphin by site-
directed mutagenesis. Proceedings of the National

Academy of Sciences. 1996; 93(9): 3995-4000.

53. Kieffer BL,
lessons from

Kieffer
knockout
sciences.

BL. Opioids: first
Trends in
20(1):  19-26.

mice.

pharmacological 1999;

54.Menendez L, Andrés-Trelles F, Hidalgo A, Baamonde
A. Gender and test dependence of a type of kappa
mediated stress induced analgesia in mice. General
Pharmacology: The Vascular System. 1994;25(5): 903-8.

55. Chen X, Zhang J, Wang X. Hormones in pain
modulation and their clinical implications for pain
control: acritical review. Hormones. 2016; 15(3): 313-20.

56. Sheng J, Liu S, Wang Y, Cui R, Zhang X. The
Link between Depression and Chronic Pain: Neural
Mechanisms in the Brain. Neural plasticity. 2017; 1-10.

57. Martikainen IK, Hagelberg N, Jéddskeldinen
SK, Hietala J, Pertovaara A. Dopaminergic and
serotonergic mechanisms in the modulation of
pain: In vivo studies in human brain. European

Journal of Pharmacology. 2018; 834: 337-45.

58.  Siahposht-Khachaki
Rezaee L, Haghparast A, Rashvand M, Haghparast

A, Nazari-Serenjeh F,

A. Dopaminergic receptors in the ventral tegmental
area modulated the lateral hypothalamic stimulation-
induced antinociception in an animal model of
tonic pain. Neuroscience Letter. 2021; 751: 135827.

59. Rezaee L, Alizadeh AM, Haghparast A. Role of
hippocampal dopamine receptors in the antinociceptive

responses induced by chemical stimulation of


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 |

VY s 055 0 )lous qudiams 0,90

“0 ol
M
the lateral hypothalamus in animal model of
acute pain. Brain Research. 2020; 1734: 146759.

60. Dezfouli RA, Mazaheri S, Mousavi Z, Haghparast A.
Restraint stress induced the antinociceptive responses
via the dopamine receptors within the hippocampal
CAl area in animal model of persistent inflammatory
pain. Behavioural Brain Research. 2023; 443: 114307.

61. Nazari-Serenjeh F, Sadeghi M, Azizbeigi
R, Semizeh H, Mazaheri S, Haghparast A, et al.
Blocking the dopaminergic receptors within the
gyrus
responses induced by restraint stress in the formalin
test. Behavioural Brain Research. 2024; 463: 114914.

hippocampal  dentate reduced analgesic

62. Snow AE, Tucker SM, Dewey WL.
The role of neurotransmitters in  stress-
induced antinociception  (SIA).  Pharmacology

Biochemistry and Behavior. 1982; 16(1): 47-50.

63. Kulkarni SK. Heat and other physiological stress-
inducedanalgesia: catecholamine mediated and naloxone
reversible response. Life sciences. 1980; 27(3): 185-8.

64. Nocheva H, Stoynev N, Vodenicharov V,
Krastev D, Krastev N, Mileva M. Cannabinoid
and  Serotonergic

Systems: ~ Unraveling  the

Pathogenetic =~ Mechanisms  of  Stress-Induced
Analgesia.  Biomedicines.  2024;  12(1):  235.
65. Korzeniewska 1, Plaznik A. Influence of

serotonergic drugs on restraint stress induced analgesia.
Polish Journal of Pharmacology. 1995; 47(5): 381-5.

66. Azimi M, Barati Dowom P, Abdal K,
Darvishi M. Role of the Cannabinoid System
in the Limbic System. The Neuroscience
Journal of Shefaye Khatam. 2018; 6(1): 61-72.

67. Hohmann AG, Suplita RL, Bolton NM,
Neely MH, Fegley D, Mangieri R, et al. An
endocannabinoid mechanism for stress-induced
2005; 435(7045): 1108-12.

analgesia. Nature.

68. Atwal N, Winters BL, Vaughan CW.
Endogenous cannabinoid modulation of restraint
stress-induced analgesia in thermal nociception.
Journal of neurochemistry. 2020; 152(1): 92-102.

69. Valverde O, Ledent C, Beslot F, Parmentier M, Roques
BP. Reduction of stress-induced analgesia but not of
exogenous opioid effects in mice lacking CB1 receptors.
European Journal of Neuroscience. 2000; 12(2): 533-9.

70. Nazari-Serenjeh F, Azizbeigi R, Rashvand M,

Mesgar S, Amirteymori H, Haghparast A. Distinct roles
for orexin-1 and orexin-2 receptors in the dentate gyrus
of the hippocampus in the methamphetamine-seeking
behavior in the rats. Life Science. 2023; 312: 121262.

71. Haghparast A, Fatahi Z, Arezoomandan R,
Karimi S, Taslimi Z, Zarrabian S. Functional roles
of orexin/hypocretin receptors in reward circuit.
Progress in Brain Research. 2017; 235: 139-54.

72.NixonJP,Mavanji V, Butterick TA, Billington CJ, Kotz
CM, Teske JA. Sleep disorders, obesity, and aging: the
role of orexin. Ageing research reviews. 2015; 20: 63-73.

73. Matzeu
the orexin

A, Martin-Fardon R.
system for prescription opioid use
2020; 10(4): 226.

Targeting

disorder. Brain  sciences.

74.Bingham S, Davey PT, Babbs AJ, Irving EA, Sammons
MJ, Wyles M, et al. Orexin-A, an hypothalamic peptide
with analgesic properties. Pain. 2001; 92(1-2): 81-90.

75. Sadeghi M, Zareie F, Gholami M, Nazari-
Serenjeh F, Ghalandari-Shamami M, Haghparast
A. Contribution of the intra-hippocampal orexin
system in the regulation of restraint stress response
to pain-related behaviors in the formalin test.

Behavioural Pharmacology. 2024; 35(2/3): 103-13.

76. Askari K, Oryan S, Eidi A, Zaringhalam J, Haghparast
A. Modulatory role of the orexin system in stress-
induced analgesia: Involvement of the ventral tegmental
area. European Journal of Pain. 2021; 25(10): 2266-77.

77. Lee HJ, Chang LY, Ho YC, Teng SF, Hwang
LL, Mackie K, et al. Stress induces analgesia

via orexin 1 receptor-initiated endocannabinoid/
CB1 signaling in the mouse periaqueductal
gray. Neuropharmacology. 2016; 105: 577-86.

78. 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. Pharmacology
Biochemistry and Behavior. 2012; 103(2): 299-307.

79. Watanabe S, Kuwaki T, Yanagisawa M, Fukuda Y,
Shimoyama M. Persistent pain and stress activate pain-
inhibitoryorexinpathways. Neuroreport.2005; 16(1): 5-8.

80. Berrendero F, Flores A, Robledo P. When orexins
meet cannabinoids: Bidirectional functional interactions.
2018; 157: 43-50.

Biochemical Pharmacology.

81. Bodnar RJ, Glusman M, Brutus M, Spiaggia
A, Kelly DD. Analgesia induced by cold-water

[


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html

[ Downloaded from shefayekhatam.ir on 2025-10-21 ]

[ DOI: 10.61186/shefa.13.1.104 |

VFY s 050 0)losds qomn 0)90

é;s_)_c ;4,_—“—3—&

stress:  attenuation  following

1979;

hypophysectomy.

Physiology &  behavior. 23(1):  53-62.

82. Mousa S, Miller CH, Couri D. Corticosteroid
modulation and  stress-induced

1981;

analgesia  in

rats. Neuroendocrinology. 33(5):  317-9.

83. Cecconello AL, Torres IL, Oliveira C,
P, Niches G, Ribeiro MFM. DHEA
administration modulates stress-induced analgesia

in rats. Physiology & Behavior. 2016; 157: 231-6.

Zanini

84. Fukuda T, Nishimoto C,
Toyooka H. Unilateral

Miyabe M,
adrenalectomy attenuates

hemorrhagic  shock-induced analgesia in rats.

Journal of anesthesia. 2007; 21(3): 348-53.

85. Wang X, Bai H, Li X, Zhang L, Li F, Bai Y,
et al. Corticotropin-releasing factor is involved in
stress-induced

acute analgesia and antipruritus.

Brain and Behavior. 2022; 12(11): ¢2783.

86. Aloisi AM, Buonocore M, Merlo L, Galandra C,
Sotgiu A, Bacchella L, et al. Chronic pain therapy
and hypothalamic-pituitary-adrenal axis impairment.

Psychoneuroendocrinology. 2011; 36(7): 1032-9.


http://dx.doi.org/10.61186/shefa.13.1.104
http://shefayekhatam.ir/article-1-2517-en.html
http://www.tcpdf.org

