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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. :

Accepted: 16 Dec 2024

Keywords:

1. Pain
i 2. Cannabinoids
i 3. Anxiety

*Corresponding Author: Farzaneh Nazari-Serenjeh

Email: nazari.f@pnu.ac.ir



VY s 05 o)lods 5 )90 ‘_§ b SJJ="A 5‘_—‘ —

o ] bwgd ool sl (6850 (2 50 JuB O (5 yommil Y990 (S 9 (G302

Tooly B 125 Az (g ka5 il 48

Q‘)’ll ‘u])e; ‘)5.\' IaLo oRKisls ss.uL..w Cens ) oj)b—"
Sl eiylyts (olKam 8 olKzils o pwlids Cunny g0l 09,5

o wleMb|

VY 3TYE iy VEAY LTY sl VY e 0d )l o

O.A.&_‘>

E oS 8l s a S c il gloasay (SIA) Loyl oy oo slall 55,0 o td—odio
(5590958 slaolSays 5l ol ol e o8 9,0 S )0 CBge ualS del uyiwl by ae
P leadsnel (oilwolyl Jol i a S o i &5 SIA ol ou! jo goa e lop—ucdlSe oS
PCEOR u_al)’_:.».u 5 L Balng, o 550 (0Bl i (g5l Sl g0
u‘ﬁ—*"‘" JL:)Q‘—).BM—&}QYL:M BY ) ‘u__:‘ — 03y& | QS"G'—W 9 6)_5)4: (—ac
Pl el o w59 adlas ol il ool sl b STA g IS oS ey S
D2 o aSLISIA o |50 JeSge 5 comac Slop—ailSe 05— 0 S Lo gy
L e sla s, g 4 3l SIA 3 S5 (slapanslSe ;S 50 (6 S A2
) Cn u._i.o.n l_.bc\.dl.: u._.:‘ su._.)‘ - os)l.: RUBLIE N Y L)"’]‘“'—“"" 99,0 S o 6‘)“" o9

3,0 -\
PRVIRINH g &
Slilasl v

nazari fl@pnu.ac.ir 1S9 S| oy



1Y s 655 05lous (o0fmw 0)90

“0 e d
M
NN TR SNCH N SN
HPA oo LS o0l i oo jliwges pmdad o
J.nl_..u LQCLMJL’ u_a‘ JJGA SeS uu).a_...:| a4 u;.\_nel.ujs

5 0 Swgll  Gloe soae Slalhae
I o oy ) O L i ye (6l el g 55
> 2,5 Sy Ly oje Jlasl .aul ools
355 Glpygys dm 48 Lpiygye ol 09— o0 SL£]
2 o Serille Sy i dey iy pmo (gTpmrasyi)
S ORI DUV AT WO S I
A ;oo gl g S 2 a0 o ly (g
Slo e Gk jlaS 09 b o Joe Jily 0y
Ad slo,8 090 o J—iio gl aC gAS mac
JLo o S (oo e ) 75 g @ 350 slooply
O—eye 9 05 slodys JLinil Joino € slnpd s
S5t SLagy98 sLopls lss 19 (0) win
30 sboaply 45 Wigd oo Jiiie (ymegs sLoiygsg 4
lo gl G b 5l JLam! ol s w8 o e as )
Slaligls aiile oo el 5,0 5l oolawl Ly g b5
bl a o0 sloaply (F) s9—5 oo plsul P ool 4
9 S5 (o> 88 gVl A il s b s
O pla S e da S Wy b e Jilie S o
Olg—edy ug—o¥l a5ls o0 ay Al 5 S0 5o sal_?
iy Lol g oS e Jos 0)0 sloply ajsi 5550
Jgime (675 —(on> 88 s i jhe ;500 (g
Sod i g Gl 00 ol o eSS
) ole sy ay el Gl —wly o copo i

oeplS a4 S el slapanilSe Jold 0,0 gS
Sy S 0 SS90 bl | o L
Gk lhases ) o o b 5 b 0l e
)| (.fi—’ .bg_.w Jl_t.‘i ‘519)‘») )_».C 9 (5309)‘») Moo
97 Syl pimmaw €950 ©9S 1w prrtes SBE—amilSo
JLasl 5l g 0SS oo oS > gl a0 las ol
0959 3l g ) 0SS (0 (6, S 5l 050 sleely
g o i YL led slaS crulend LSis sle

! Corticotropin-releasing hormone
% Arginine Vasopressin Neurons

* Paraventricular nucleus

+ Adrenocorticotropic hormone

doddo

S Lol L L aes ojlal L sy Us el
el LS 0510 Lo s 5 (Sas5a S gy
olonl any ;e g aiil 5Ll asly o cdiziwn o>
(S0l ol dnsl 0o g, Ly o ()l
‘5)3)_»0 )‘..\_M..Q Jl—ﬁihﬁAJ kj_ﬁ S0 a)_iib S5 )l ..\JH
‘_g)_:fol.;. R \)u_wj L a0 0all slaS e 6‘)—.’
o9t 9 Syl g 0 (oo S (S5 Sl 0,
am bl o by (03] aS o0 2925 el 5l ey 1)
ol pace ;005 L bl 5o ) 51 IS e
Ol A Do ol 8l g ooy i 5,0 4y (g0l5,0l
6o ,Slos sl gz olo cwo 1 J—do 4 (5 Lo
«.\_AJLO) Sy ‘_g‘)_> )l_..' S,9—0 (_gJ_JS ‘_guu...i.;jf o
0,0 sl an jol8 adgs o 5l (Nav VY o JUI
Ol e b iomml (Glou 6 )bew slm il
‘ssl_n) | ‘5)5)_.0 lJ.> ‘5‘)_> sl S0 55)& @b‘y as
Sl p3Y (Sl b L 5l as Gl 5l pien 9)0 a8
0,0 ey ials | Soy caS asilg el aslol
u]uu)bde‘&wﬁom ‘_g)l_.o....s&_au_ojn
90)..9 sd_suol.? uuab)_u‘)ksuia_w)l_'ﬁwJ)‘H\))w
6‘0..\.5..\4 99 u’“’)"_""‘ﬁ oy 4_7(511_> ) ..\_.560 \))‘9 olazsl
L S0 Jsb 50 psd o0 oz 5 Lo i a5 0w

5 S Somad 93 5l el s Ol o
SLa09)9 5l 6575 o (e cml ot fSis o
(CRHD' (53,5555 555 g0 yp 095 331 Yslg ly
lodie (AVPY (o y53ly (—5,] sl (9955 5
sla e ol oo a4y e oYlgn PVN)" b )L
ot JS5 e Bl (g 50 o8l S 0T
“39eep o bsed j3one 5l 5 (Jams w—”‘f_'u—“‘
S5 Sl pianes ol e 4y (HPA) s 0] 3
‘u‘ﬁ—"YL’ﬁ"'& PVN slba o )| HPA 5 o ol 00
i e as (Juploas a8y elad s dse oa s
5 (ACTH)' S_y5,355:5,55 5,51 35,00 CRH/AVP
S5 S oo w05 1) (GOS) LaassSis )8 S olS
el a5 LacS e el oo
AVP 5 CRH 55 g yiius el 5 i dilizes 5 ST
5 Jmdoe Js s w4 PVN lagys)si |



‘5;3)_A g‘__"._.a_a

r—sile S Glyted wlgi oo ol A Sam0 o0
g sl Il 0 aSaS e (b (LB
ablie L )18 o 55 o5 (Bl g 00,5 (6 Sgl 050 4
e mlpls 0 S e el B 1) e la gl
@yl )18 S ez 0gall Crlan S j0 0,8 S A4S
a3 oo AalS ) 9,0 sl JUSow SBge job 4 o
Slalllae S ablio b )8 coml dn aog 00 U
03,5 sy, STA (655515 51, Lo o 0 suis alsul
g 3 JLad L a S oiils o o Jlie (ylgme an ol
e =l ot b gt o bl 00 (955 6 )bes
dgxo Jlo ;0 0,8 JLitil g5 by il g (g5
il 3l (G2 60,0 0 a5l 092y L aS (o sl |
2 el il abe Ly pille S plseas 0 ilgi e
(V) 09 (gaa Moo dny oo Ailel 0 9190 >
OSeslim il Ll 50 9,8 el pae (oo 61—
o A2 glacanl azgia s, og b cel cul
ol (mizman 395 (le s JLo A a0 909
Slgy Wi 4 algi oo Do (Vb g (sje
Ol Sg 4 S 35l e S0l g Ol sl w il
OF) 05,08 e il 0, am o 1 ailg oo il

Ol e g ol 05,0 53U ol 5 Lol
e (S5—0y98 § (o SR )O (5 oIy
Saiauile 60,8 loadglay (izmen (V) We—d
L I I e R e
OF) sl a il 0,0 g ol an ol 5o cogo

Sl 3,0 (698 oa S Jouwi ol upwla > S
Gl s J 2l S5 5 o8 Jlo ol Lo
oot sl b g9 A jse ;00,0 gl el
T S SOy -S U PY 61A)U5Lg P8 59— [
I8 oo S ool Bl A sy 5o
RCPS PR N IUET S SN R SR WL SRR [ W<

GolS i a8 Cl e bl 5l (S el
aS 0,0 0g g garly i ol 0,0 sla LK Jows o
Ol yesd dn yoxie polas 8,0 ladS e das o ol
mhble aw o 4T Wig b e slSgn 50 (JoSge
Sl e 3550 )0 Ol bl (6, 5 ISl 5 0,0 (3l
O 5 ddstine Slalllas (V0) it Joso S o

5 Periaqueductal gray

G iS5 0ols (A) 0y, so i S8ly ain 9 (PAG)
o959l L 5 LSl (g5l og—ghns LIS 50
0=l 0l (oo S 90 O (S SIS 2 L g 00
G2 sleo o oo lseas o b olierd Slgs
9 =0, Lgu\_.."}..»‘ 6@0&)..5 - LQJ "—"‘Scs" J—ose
S5 ol 3,0 sloply JLasl 5l g Wgb o Joate glss
b o iilg o LapUSil 5 Las sl oS
() digd S 28 ool s slaldé (o g il (B9
adly s 5l A S5 0050 5 S0 slags)s
ol Gl 5l digdi oo €90 ugdg e wsSel 9
30 e yo glss il gt (b sleygye Lo
90 &9 (my m S e e il 0l B
35 oo 50 SSlge 5 2ledl (Sl 90 ades )

BRSSP SO N GDE SU R W VI SR ) B SR
A A lgl cojd aie 0,0 g g oxie 3,0 Syl o
B e Cgre 43> Sabml g el il
Syt 4 lgioe ol 90,0 Gloe ASeen S50
Sl OJ‘A_ia).».:La 3,0 STl 10 & a0 g0 4wyl o
=l il S lgeas ca oy ol el
OV 0) 0SS (oo Jos (5598 Slaags 4 mwly o b
‘) O)Od_gﬁ;%.wL.w} "'\_"yLSA sl L)u).a_w‘ ‘)—i.’.b (55—“’)‘
Slanl Sl s 4 0olgl so oo (el Lams il
Sldas e LiolEl o s as cawluws ccwl  Shw
o138l algl co oo Ly il A Sailosls LS
lpodi S lw jo Ol ki g4l Jsi5)sS g
aler co Ol s ol A5 09l oxie (G55 495 o5 5lS
wgdle an (V) oS SaS 0,0 a0 Sl il3dl 4
a5 09b ;omie ol glaguly il g Godsns
AOVY) 0SS oo SeS a e 9,0 Qi A s el oyl

Stress-induced) SIA o pwl Lawgi oo Ll 55,0 o
cloacl pele o Il loonsyy 5l S (analgesia

o pials ay omio ol a o ) jo a5
ul BV N R U_" bj—wsﬂ Oy —=> u—*ﬁ) o= )‘



1Y s 655 05lous (o0fmw 0)90

“0 ®
&
SIA o oil> —(gloaclB Jlo Kol 4>l ogday (Y))
Laadeusl 30,5 (YY) o) iai LaaSaolls aa wly L
GoF L aS 35-boe (690 (o o JASel (39,0 4y
S 093 oo Lo RVM L, PAG (5,0 a0y (5590
55 el 5l (55 )bter sl amo o Lt
aoaS cewlools s Jls sl L (YY) o)l a5 SIA
3,0 s lagwl La jige yo Jlo Sl ol JLso
(1) amboo Al o il Lo JUiSols sy

ool LSl w flo—eay SLIS 0 (5,0 WS ool
s st ) i shons LB 00t A blol (g S
5IPAG < caudal-rostral ;g—swe slaul ;o .09 co 00l
S gy oS o) gl U i l5 Ll
5 S—=ogibl sla Ty wlool ) ( J51s p3 0bos
D (0 el Soiw L2 )l 4 s PAG (50, Sles
(dIPAG) > o2y PAG (dPAG) s PAG
=) (VIPAG) o—il> 1y PAG 5 (PAG) —il> PAG
Sl e Ly Gllae Gy 5 sl (sl s Loy 52y
=2l s 9 PAG 020 o0 LiS |, PAG o (60, Slas
RVMM) (g, Ui oSi Ygois Lol a5 o s Jg5
PAG -LC ;s 25— g0 (LC) (ogtlyy— (o959 5
VLl 058 50, 51 5 el (NE) S5 0,0 ]9
olsul o,0 oo Sl los st FLS o cwmlow i
Ols—sa PAG-RVMM S5 53585, jne 05 (o0
o a—d,8 b 1000 (ga IS gliyg,0 ca S Jmows
B2 sogmsl Slos 63,000 = (ol Bun 5 092
adl, sba waPAG (ol s o ba .o ul el
asl) sloai s g S o Jld Slaligls 5 b sl
S el 5 a5 o JLb 1, (oSSl sl o
igio € ;b 00 lalsl 4y ()l Lo JuSim
Js 5515 sl mog 5 4 PAG 3l aS Lo 2g,5 (VD)
iy Eld 955 angi ag 4 el ar s oy (]
S Shos )3 WgB o0 3)ly WS 0 (BO—ac | glSs
ot 9,0 ol odaid 55 gPAG aml (0,0 0s
S PP gy e 4z STV ) 0SB0 o
w—as sloosws Jlasl plw ccul oy Jol Jole
oa oole i asyle cdBo Loy 0l jo (gudS
33y 4 (NMDA) b )L-D- Lo N Gy 5 45
oyl 39 o0 (68,005 Sl 59 4 e (PAG)
sbobse ;5 60 (B S (el 655
030 S S SISl 335 L 4500 5 (o0 atom 5 )9
Sy oo ,Lga PAG (49,0 4 LSl L, NMDA" sla
S NMDA sl 200i 5 a5 o005 oo laid okl
g5 oads Jlxd 5005 slap—unslSo

2 eyl b

¢ Prefrontal Cortex
" N-methyl-D-aspartate

Cn] 009_9..3 uLu‘ ‘) )0 g)_u.\.n.: 9 u.u)‘.b)_) B u_o.ss...b
Voof Jow jo Gl Ken 5 0l50 gloow asllas (V)
s 6, a S aileols lis
O 9 Gy e (1Y) D9800 30 )18, s
S o0 (69,0 (o dloml cely jloaslais Sl g0 4
J)o J_»‘ysa u_nlsw u_.....j ‘u_;| — °5>L° (YN)
lel)¢)ot5‘.\_>u5¢_mm_;slu_m6u5)_m
g S g CALl a_>U sln 5,80 ((piomad 020
A0 oo gwly SLo 0 sladS o any loasilais misl
A_S)Lb u...._cu u_a).a Oy A .‘05_|).o (e w)b)_b BLE
as,os b lad e adasls sloy! o calSgu odasy (V1)
3 59,85 LR 1500 (g LAY ) )0 A8 0,0 s
0dl J_..u‘l.v )_..' h)'“’)’“_“"‘ CLM:L 5o €3J.» Q‘)BQ B u_alsw
ol il Sen g Snyder asJlas ol o (YY) c]

u_CLu u_alsw f "3"

>l ol CdB0 (90 ;2 0 oS gt i ds a g
u_b‘ B  Cmaid )Llaa.“ )l 9 u.u).a_ml )‘ ‘5...4[_| 8O0 &2 °
G0 (o 40 S gud A5 Sl oa b ools s Ll
XLy Sgdma g 6)l_._‘>| LSL_...J uu).o_w‘ Ja_..uy oo sLall
P LY AU SN S| LN [P OOV SN | YT LW SR
(YY—Y¥) 09_..4 < u.loL..uj 55 50 (-SI 11)45)9.7

Ayl i o Bl iy s 8 e L le
Sl s gl J ST 55 e Ol PAG 4> b
BRI U VE (5'>-|9_'> 3l oo slosdg,9 0,0
LLs,l oS o ccdl o (PFCY sl Giw i3 03mg
DS o pbaid 5 |y 050 4 peigil 7wl PAG  PFC
Jussl glosl el L o0 podaid 1o 50 a8 oo
Slg—s g ymolyg0 (DlaliglS 4 lox 5l mac sloonins
olis G ¢ Ko (Y2,V0) cwl Lo o (guSgu s
slSso 5l LS SIA Sligy a8 el a S ols
Slwuls (YY) oS oo jlgo |y o GV 9b a5 Lol ol 558
NI MO Oy TR U PUER R
o 5 1, Y 0t Ly (S S0 i b
(YA) o200 uals Lo jige jo po S8, C s

e s Sl el 53 (smge s Ja S
Sy (YA) o)l 00 alos 3l oo sie sl o]
Oo=dled 5l LBl oy o ials con Jla Sl S sl
2 GadS e S 6575 e JI Kol (Y4) 0 o
Lol ol (6 59,—2 SIA (gl g cl 0,0 (Jg53— Lo
el Oglaie o)) (655 10 5 > Slod s i



‘5‘3-)_‘ .4__"._3_@

g 0l oddy tS_> u.u).._wl .la_wﬁ.s oo sLall 89,90
Ol e S0 b Bl G998 5 (mas
Sz Sl sla g, anwgs an ol oo bapilSe
SISl len Lo oo 0g g (g o ldass ay 3L
oal atlidh gac slo s o o=l g oo
O dalgS (o) oyl ) (B 032 50 =550
09,5 90 4 alo c B SIA [y § wis— o JLsB
A awly o> g dlaslol an Al lap—slSe
5 P 9 sl slaaig Gk I e il
3hasS oo Jlasl adgugl am aly 8 g0,0 o ]
A diwly ol pmac caes Jlisl sle i Lo
0599 laadsialls daielgise Gls oo Ladisn
Gk 5l Laoaims Jlasl sl o, u el ]y o iS4l o

$3,0 0 =550 e—as SLp e G el 5l S
039951 69 Bgm gl s (o il Jagi o0 L]
Al Fgy sldaSgnsl Jolb pins ] ]
S aSbes Laindypns o Lo sl e gul
(A i )3 S92 90 S3—Sgm gl Sl S 4
0y (> alS dy pomie g Mg b oe Jaite (655 50
lroni 5 Gk 5l (590l slaadsn sl (FA) wig—b o0
Slpods S A S (oo o (Lo 9Ll 90) (soSgmsl
Looss 5 o fimte 5l (S Oly—eds Ga—doml (W) 95—
o= Gl Jled g8 o Al i (60,0 o sl o
Gl A ;mie 3gal slaadgn sl g Laows o5
SLm el Sy on 5k 4y 3,5 (sl i JLw)
ool wl b0, S a o SIA ol LaaSen gl (i a5 a_Jyl
S s oiss) Slmosi S CmigSET 5
63,0 sl ol Gy ol oz a s ol e 4
L glaalllas (FR) oS o ylge |, Sy o 5l 3L
SSlog s Lyl a5 0l oLis ) ,IK_o 4 Bernstein
Glomwdy jo 8yl -l mha s i sli8l e el ol >
blslon Sy cas b iolbl ol g 053 o e
Lo 8 gl -y aSaiws oo lid mals sl (00) o)l

Sladlas (ol mode (V) 0 lo i B PAG =L
PO HT-0 gloons 5 o, 5 Jlsda 5 o slols L
oS (69,0 o 4 9 35—0 o0 (69,0 slzul &L PAG
Mo oljg— Lo g (1Y) 05 (o0 S5 oy
sl 45 Wi by Uy il PAG el sy
32 Gyl Lol et Lo S (2500 o Ll (o5-L>
O S Py 0 88 S8 L el sl
Oleid (6 ,eS SIA (o885 |18 sl &b o ol o
30 (e Seiulls slooni 5 o i Jlsd (YA) asals
(YA) 05— co oyl 5l LSS (60,0 o &<l dIPAG

¥ Sgd—> )‘ S ol é‘od_ouu )Lol_m u.ue_ayla}..&
il 00 S5 il sLmojlail  JISC L ain
C_mla L.S)—fj"’ oS ;L..bLo.{b u\9_~c44 4—4\9’[) u_a‘
)b (LH) ‘;)_Ia uuﬁ_;oyb}u.ib °)_'5" u«aHbe I VEN
03 e sla)lid) J,uS 99,0 (Blo g plais
a5 0 LH-PAG ;s oDy (FV,F4) 050 i &
el 00l s s 55 lalllas (F+) 0iS o s
[- - c)_vy u.ue_oyl;}u.ib )‘ ijum 6‘.@:\.;_...& as
IS 600 @ el S s Vlspe (ows 3
s obands (0,5 Jlad e . (Ve) ol idd e il
O3S ki 358 Ly Uil 25 - Lyt
u»g.oﬁl.'}....m 4.[4:_...;‘5 l_: STA a5 ol U] 0D QLAMJ as
‘u_a‘ — OS)LC (YT) Cl 4,55).._.,;135..4)35 ao 4.._.....4‘5
Lt AU SIA oy aWligeun 53 ragf (oS GialS
) w_ca15|) G’JP)LQKQ uur_w‘joj_w ;.J‘)J
(FF) oo, 5 o 0y0 U GO [ A [ I A2 oo 7

0d S Sy Pl as crwlools lis olsllas
Ao gl jo glse oy FLG 0 a S gan P ool
20 0,8 LiealS o g oo ol SLSs 0 Sy me S
005 1S G SIST elss J B8 5,5 izen (FO)
S5 g ym (Sl200 ;.S 4 S oly Lz Yesilyurt o oxen
D38l a5 ol sa i eols i ogdey (F7) o,l0
(FY) 09— oo —dloyd s o ols 0y ialS o



1Y s 655 05lous (o0fmw 0)90

-, .
M
u,..._a_g ‘;L‘o; U"H‘ .‘a_ws.‘ ooy L4l LIRS él_‘>u
o g e i 008 e rizmen (F7) 0l
sloodi 5 ST as s 0.05,5 o SIA ials
LSS 5| S (F0) 5,05 6,1 SIA s (prigis y

duujl.m u_..om.m 9 ‘0)0 éj_l.hwu:‘j LS)—"?°)L)"‘

J_3)|b u...._o.: U’“"J’“_“"‘ .‘a_..uy oo sLall &9y ‘5>)_».| 9
JLsd e a s cwl ol ool i aie) ) 0 (FF)
ool ;0 (CB1) S g9 aSginblS slpods (15 0,5
oo sLall L.S‘b)‘bg_;‘ )‘ @L..a )_am ‘;l_»ﬁ )99 Ls).._..«sl?
as ool las il SKes g Atwal (FY) 00,5 oo SIA
350 50 oyl 51 AL (69,0 o o Laadgi LS il s
g (FA) ol S gyl 0,0 L8 ees L gl
Go—35ulls CB1 le_(bo.\.‘»); 90 S A Mo sl
Gl oyl 5l e (69,8 (o ol ploasay ol 8
Eo— a5 bl azgi a b alIl L (P) s 5,2
(e (V) 0,15 o SISIA o LaaSeiolls cedass
b 5l s oot H39ail slanidan sl 5 Laassalls sl
(_5.)_59...'5‘ 9 Lsu\_..u‘g.u.vlals GLCDOJJ),J‘ ul_n).o.ib 6)L..4JL|$
Oleoyd 99, s0 Ll ol plo 0SS S 00 ialS 4
PRI L IS W IPR - Y - - KW R G- S1 - SOy

Lides a5 Cnl (going)g o S e Lo 55 J9l
S 93 4 g (ol ueoVlga Lo (9,95 s
oS pslon S = s G 3B S sl 9 A S
cliie Sjels s Jlesl )0 S sl S ge wds
ool g olcel ( S5 Sl s hlan § Sle ales )

AS g 3oy iz Al i@ STA olsl jo
NV QRCIRNIPRCIR U CORRYY:. SUVEI O B JOW O B L
53,5 sn g S 55 L 3l sl 90,5
plsdl K an g pxd lawgi a5 glasllas o .(V+)
oolaiwl s se (sloods 15 jLge a5 o ool lis ol
sieals el (90 (slmoni o5 s gSLST) LS oL
6O oy eeds 15 ol Sl i aSosi o SIA
ol Slalllas (0)) 0iS oo Sl Loyl 5 L5LS
Jsge S5 B> 6l sloyige jo a5 alosls
()5S g )egu g s beta-endorphin 5L i
Sl (S BA>aS Q_;\_'> 59 99— oo L SIA
AOY DY) 9,15 o )_.,..L. SIA Lo o (sl

Ayl me s SIA o 55 () Lol slwens S
ol e ® a s oo i o8 ee g ja Sl
0,0 Gl loriw Gl g9 4 Laow S
OF) o)l el bL ) e G s

S99 9 (—at St L 590 sLaadenl
shasles oe ol (Jloe sl ol Jsles 525500
(HPA) Jsyol - 5—dgem — og—oVgeud j5oe G
Do yomie G399l slaadsnsl wJes Al ey
ools i K ad 5 > by gl alllae 4o
oo S ellab i 58l el o Lyl 45 A
o Lacnd gail -l mha v i ol58l 1 a5 4y s HPA
NN oo)Jsa e (69,0 2 A as Sg—is 8 o

ol 5SS maw S aas o i ol allas
254 g ool J9oal 5 ol oty
5 ol do Gy 50 Wi B o0 4SS (alsise £5ame
45 e o i sasie Slallae (BF) 0SS o s 00
G 90 (55 )l e 0y Shos 3 Lagalsise
pols lis 0s s S8 Sladllas jo Le (OV-0%) 0s)ls
ool LGS 63,00 5d (Seolisd slmoni S 4 S
oo oalo U‘—““" 03)14;3 (Fe 9\).)_3)‘3 g QSJPQS'
CeedgS LD Gl (538 St G2 45 Sl
by Gome ol (Vebo o (S5 g0l - 000 S
Sy9—s 10 (FY) 35,5 o p0 Al Ly Cud 0 SIA
S sgzg cadlie OLb 13T SIA jo gig s i i
il aogs 00 LAl (63,0 (o (puigig e CemmnnigS L]
odls ool lis g 31 (FY) 0 s Cmilon |y Lo S

S gl i85 daaie Slafllas (V--VY) oLls i &
.‘a_..uy oo L4l 60)0 <9 \))J ‘U”")’“_“"‘ Hla )o ‘)
Aol aallan ;5 (VE-VF) sl 055—ai ali _yoyi
S el o 0l it LK 5 g ou
Sials LSl 5oy, L STA (i3l o oyl

i 9 S0P e G iSa 4 Ce
o SUle ols 8 (8 e 50 51 8 (gudginlls
Hhoml e 095 oo SIA Cn o o Loy (o il
Laas o aS Cl Jgig w phimw 8, Slos 5l 5L
3959y S-HTT (glo 005,85 .(FF) 00,5 o0 59,0 &



‘5‘3-)_‘ .4__"._3_@

039 yimmrg y 31 lgymes as wilesls flis s Oli b
A bl S ogSIB 0T (AY) S o csois |, SIA
Gl Latge jo 1) Sjlhses Sod 5l AL 68,00
03rl5S 55 Gy Ly sl ol S s
S oyl 5l e A LoDl (AF) sei o g
O3] s 53,55 008 Ol3T 55 iSB es el
(AD) Sl o] STA ey Ly 2yl8l sl g ol o
i g HPA 55 5xe aSilosls olis sl ol s bo
Jle sl il Joolai oo b (S5 b (sudgms
L )9 (oo gl 9l oo Laadgn gl B —as
ol alallas (ypizon (AF) 020 ,uss | HPA 4 e
30 65 m gl (gl o Codled 0 0l o CRH aS wSlools
(AY) 0S5 cgis 1y Loyl 0,0 0o ol 51 0,135 150 i

slall 60,0 o omas wlawl b a>g L oMo o b ay
33 g il sojlae 5 (cmas la i )3 (o255 U
boge Sihdle, O ST o0 ol e o)l 55>y
0958039, S 3 i ams oo i ) (ot sl (oL
Cml (S 45 sl e ol A WS e e
o2 dlgi co a5 ol ax gl 1) (ganas slale o e
DS Gl | lsjen (So,dl /ol dasl v g 00

and Nav 1.8: Role
of pain. Molecular
1744806919858801.

1. Hameed S. Nav 1.7
in the pathophysiology
pain 2019; 15:
2. Finn D. The
Physiology

impact of stress on

pain. 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 MIJ. Descending control of pain

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

6. Todd AJ. An historical perspective: the

second order neuron in the pain pathway.
Frontiers in Pain Research 2022; 3: 845211.
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.

og.\_‘rf u_......ujfl..j G—p ‘°5>L"—3 (YY) A_vlJGAJ
U"")"_“"‘ .‘a_ws.‘ ou— Lall S0 u..._b[s )| \ ‘5._....«5)5‘
AS oo Cemilon pdlo 8 i o Ll g 00 S sgaoe
a-sls Lguuuyo aS Gl ool UAM O Tre (V/\)
ULQ.J‘ A o 6)_;YL 8O0 a0 Q_.&Jﬁ\
deo oo i v sloyhge Lo aiolio o oo
‘_Q)T ) w).o_w‘ .la_..uy oo sLall 890 & J_ul.a.n 9
315 58 6yl a5 Wl (olp e Ay o
S s 3yt Ly 3l L ogdlay (V)
o)l (a5l s a il 80 ca ST Jaws
u_.....fﬁl J_..u)‘sa )_hu a u_>|),vL..u (A‘) Sl 00
el 350 5 oyl Hleys jo s Sl s Gae SO

Gl A4S o o0 JSaS ) sl Gy (S gl e

L),QJ_ v | 60)bk$a p_».b.u )J So—f0

\‘La \5:/\\

el 00 plol o Baid oud o B S L o
Slphge aS ol i oo B ol 5l J—ols mals
oo Ll (go,0 o ols loziay ol 5 8g 0 a3
G500 asllae 0 (AV) s i oy il la Lyl
Cm 98 EebL ACTH oo islidl a s’ o ools lis
(AY) 00,5 o 05w O o Lis o il JLds 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.



1Y s 655 05lous (o0fmw 0)90

“0 e d
M
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
the dorsal hippocampal CAl and dentate gyrus

N. Microinjection of ritanserin into
decrease nociceptive behavior in adult male rat.

Behavioural brain research. 2006; 168(2): 221-5.

18.  McKenna JE, Melzack R. Analgesia
produced by lidocaine  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
and

476(7361):

stress responses

2011;

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
antinociceptiveresponsesinananimalmodel of persistent

inflammatory pain. Peptides. 2022; 147: 170679.

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

Cerebral
Pharmacologica

Acta
31-41.

modulation  of
2009;

cortex pain.

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

Pain
56(2):

Cortex in
2019;

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
shocks.

1366.

nonopioid hypoalgesia elicited by
1989;

long

Behavioral ~Neuroscience. 103(6):

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
1995; 39: 339-46.

NarasaB,

physiology and pharmacology.

31. Werka T. Post-stress
partial

analgesia in rats with
Acta
54(2):

lesions.
1994;

neurobiologiae
127-32.

amygdala
experimentalis.

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://europepmec.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



‘5‘3-)_‘ .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 gray
responses to age-specific threats in infant rats.
Developmental Brain Research. 2000; 120(2): 191-8.

of periaqueductal 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.DafnyN, 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, Wei F, Wang GD, LiP,Kim SJ, Vogt SK,
et al. 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  MIJ.
Progress in

control of
2002.

Descending
pain 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

Kieffer
knockout
sciences.

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

BL. Opioids:
mice.

1999;

from
pharmacological

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



1Y s 655 05lous (o0fmw 0)90

“0 ®
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
Endogenous

N, Winters BL, CW.
cannabinoid modulation of restraint

Vaughan

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
Karimi S, Taslimi Z, Zarrabian S. Functional roles

Z, Arezoomandan R,

in reward circuit.
139-54.

of orexin/hypocretin receptors
Progress in Brain Research. 2017; 235:

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

Targeting
prescription opioid use
sciences.  2020; 10(4): 226.

disorder.  Brain

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
A. Contribution of the
system in the regulation of restraint stress response

M, Haghparast
intra-hippocampal  orexin

test.
103-13.

to pain-related behaviors in the formalin
Behavioural Pharmacology. 2024; 35(2/3):

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,
via orexin 1

CB1
gray. Neuropharmacology.

et al. Stress induces analgesia

receptor-initiated  endocannabinoid/
mouse

2016;

signaling in the periaqueductal

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



VFY s 050 0 )louds (oS 0)90

éus-)_n .4__"._.5_6

stress:  attenuation  following

1979;

hypophysectomy.

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

82. Mousa S, Miller CH, Couri D. Corticosteroid
stress-induced
1981;

analgesia  in
33(5):  317-9.

modulation  and

rats. Neuroendocrinology.

AL, Torres IL, Oliveira C,
P, Niches G, Ribeiro MFM. DHEA
administration modulates stress-induced analgesia
in rats. Physiology & Behavior. 2016; 157: 231-6.

83. Cecconello
Zanini

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



