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Study of interaction between opioid and a-2 adrenergic systems in
analgesic effect of oxytocin in locus coeruleus nucleus
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Abstract

Introduction: Oxytocin is a active neuropeptide of central nervous system. In this study
the effects of naloxone (opioid receptor antagonist) and yohimbine (a-2 adrenergic receptor
antagonist) on analgesic effect of oxytocin applied into the locus coeruleus (LC) nucleus
were investigated.

Methods: Adult male Wistar rats were used. Animals divided into different groups
receiving saline, oxytocin (3 nmol / 2ul), naloxone (3 nmol / 2ul) + oxytocin, yohimbine (3
nmol / 2ul) + oxytocin, and naloxone + yohimbine + oxytocin. Hot-plate and tail-flick tests
were used to evaluate pain threshold.

Results: Data showed that the injection of oxytocin into the LC nucleus increases the
response time to thermal stimulations in both tail flick and hot plate tests. Injection of
naloxone and yohimbine either separately and or in combination inhibite the antinociception
effect of oxytocin.

Conclusion: It seems that oxytocin induces its inhibitory effect on acute pain via LC
nucleus. This effect is probably mediated by the combination of opioid and a-2 adrenergic
systems.

Keyword: Oxytocin, Pain, Yohembine, Naloxone, Locus coeruleus nucleus.

) Corresponding Author Email: ns_haghighi@yahoo.com

10



S35, 6 g (5ol
WAD 5l ¥ o)less Ve als
Jolb> (6830 (9 33 K935 30T Y— LT g (Gui gt g s 31 SIS (i g 33
V59 3w (v a5 o Al 3O Ly g S |

Yoo . \ N .
PA.M@CJ&&)L&"M)’W (S gy
ol e it olSls uli Canj 03,5 (1)

Sloal uli oxiz oKl (s39lg 548 09,5 (V)

A obligspds AD oLl AD il

XV

20108 S QLS G2, 3 Bei5 ol 3 el (55530 o ol83 13 JUb (sloitgsgh S| (S s (oS 2o
M8 s 2090 gy oo ogS 9 a3 (g S (63) 15 ol o (S50 YT (gl S i S) oy (05029l
b5

oS eopdls 008 el slang,S 4 Uy s osliwl WSAN o135 5l (UL 5 oy sleige 1 jodaie (i iy
g oS LS It psangs ¢ Cpwgi oS (FYNMONY D) pengy pmogs uSH (YNIMOL/Y L) LS QU (¥NMON /Y )y
P2 hiS oy 5 (HOL Pla€) £y i o s 93 0005 50y 5 (50 (o9S') et 1 (gl Spos Lauogs g I 505 s
dy )50, byl cas (Taill Fick)

Cond 93 2 3 1y (Gl GRS e a1 (255 Gl 0o LosHpm S A )3 gl (ST B2 45 3 LS e cpl 1 A8l
Sl |y g (ST 53,9 10 31 el Wl ol 323 5 ey (OS5 w3 oo 2l

asgeze daulgy Ylaisl 5 3,5 5o 3,3 1y (2K 13l ooy s (55 a5 5l g (ST s on Jla3 1 16 g0 Aol

A3 bl ]y Jos oyl x_{;)))).si A ]| ok S g sASouel slros S
o950 555 aned LS dangy )3 (s S]35I 039
{6,20,23] oz sL2)l3) j9,— > (g S| Ao

2yl e8> [8,4] (6,55l g alabls [26,30] slaiss s1e JUb Ll gre sldohor g ooy oo domanle 5y o
ST glootiyS b I 08 S aisu GregianST ) o S0s saae 1 [12] e sy a0T8 St 5 sy
J 35 Glasl slliws @lde slhpond 3 oS Gy &S Conl 03y s Ollllas )l (635 s mac w1yl

e ot Lo gt i 5 235

Ll s odigi g Sl Gy
ns_haghighi @yahoo.com

AIARN



LC Al ) Cpergd S| (6353 db&j).i)sh‘—ljzﬂ} Sl leosunw S35

> o9,

9 (0=3d5) g=ely Ve MIKY by e 52,5 b Ledga

LD gt Slio eyd Sygo 4 eeliS Ve MY/KQ
gw_gb 9))».»)1 DK’LM:J )J uuy: W quw) u*’}-@(’ )l ™
ooblyy (VY 8lasd «_i,).w) Sl iz 31 JolS 90 9 s b
9d y b datxes ) o bl sagl)sw )3 waiSl ulbl
942 V0 agli Ly ooy (wgS'g) dtun (VL 30 )b
o e SO) D=5/ L =V Y AP =5/ cla s
@ WPl [27] 8,5 )8 LSy ap s (4 Bos 51 5V
Ll J513 > Y0 (g 1 LS (5lags Sl sl in
Blas ©yso an lidge (2l 5l e joy Ve sl )3

B8 sl lisle)l plool gl
ENd o s
alaime S Jols (HOt Plate)ély asi o ol
ool 1) OVHY (sled 48 ol (o318 ambo S g (gladnd
b e e olSwd (slod cptalojl g9, 5l i a8 oo
03 g Gloj Al lSiws 3 plg (3 )13 L plejeng
4o gord 3 el y Jialeal 38 )5 L plow 3 e
005 hgels 1S 59,28 L alaod ol 53 58 e gl pnnd

o 4idy Vo) J1]us e (60,0 o b3y Jeoo oloj e peuls
(25 pll Tail Flick cws o

03 (aaiS (e Coandd
Oy 040yl ataizee Ly yiy yiw) Jolod olRiws ()]
045l ataie )3 (gysb b hge Bl so JpUS g
S9) = P> Ml Cond g Gggm Olg p3 &S A5 e )8
s 195 Sad Galegl ol 3 8l 455 4y (el s
W B dgas oled U ud oudas ¥ 69y 0 Camwlus 4 0/

3 joy dw jl g yaeli ol uu.;La)i Sy cuwslio glos &S

At

00959 diad)jse Bl 9oV Uigud sV o)
[32] sy oo plol 4 155 il L 5 (osdg o

Ollgs 1) w1 63y s Gl Oldllas 5y
1505 LS obuly [7] sl ool lis gl 5 (355bsS
Bkl g ST Sl ST L Glegen plosl plSin 5
4 ous o3l i Cpismen [T] S oo Iy Liol38l o2 5
30 glo g Loy pg (ST Glise (oje 9 31 35
aS col ol 5 Sl clidss S [B]pe YU I, o
L hlow &) 9300 0l Gl Gpwgs (81 YL sl
ladly, Jood asensl 4 Cuns & Suls o (slagll o
[14] ol oslizal Lt

45 Gie sladin | (SG 39250 OIS olul
oogder 9Sy a1 1) pug (ST ke (o it
aS el jie dBlw wpe S1he 5 (SO dtu ol [16] !
it pl 3 3250 Uyl )l 3)0 S8 5 (i)l S
Vol (slaosi S Bsbo sl ofug yobo 42 ]y 295 (93,0 25 @l
s 4y ot SIS sldlygl 2929 [22] sms oo plosl
Sl g adgmsl (slaodsyS obj ol gy oSyl
5015 0993 ol i Cllad 53 gy S’y
ST 63)d o Sll wyy 059, cpl 3 lo B [29] !
S5l Yl 5 eadsnsl w93 b ol JBI0 5 gy

sl 0391 ugdg s (ogS o) A 5

Ledg, 9 3190

Mjs AL 55 Gledye (257 09,5 0 I Gios ol
VY 090 ;0 o yig0 .05 edlatwl p,5 YV-=Ya- 54 L Wistar
5 AU el lieg O 5 aisd ()leS5 (Sl 5 )50 colo

A G g (2l pll 1S e, g0 iy Hles )y «hljl
585 03 o8ialejl Lo b (g )55l jolate



\\"/\O ).ul) X‘ O)Lo.»:} ¢\’ ..\l>

S35 o)l g (il 5

Hopm Sloee (Sb J$ 090> Gjgwre GF oL om
A B3 JPLS sk 5l Jte o S5y liylejl plo
s 9 025 Sl B odd )18 desmen 1 a0
oy Aol pie o )d e Aol B0y 5 Jore Cors iy

&bl 30T
S_aS 4y 5 SPSS 58l pys 51 odlital by (5)le] liasloes
Ot P<efo0 M) 5 w50 oy 328 tteSt (clogse ]

W 483 a5 )0 )l e 09,5 g0

sy

= s S At )3 g ST 305 51 ()
32 4 (255 Gl oloj

8l clang)S o duslie odimd (Lis Vojleds Hldges
Sl gy pr g o dtd )3 (s g (g (ST oS
L pd i a9 €D doxto Cund 90 )D 09,5 90 (0l
L3l i Iy me AU (FFFPL. /L)

= e ogS o) At > QLS L By SV
O STl 50 (69,

23S il 09, S durylio oaind Ui ¥ o)led 350
el s o SH Il 09,5 b Cpawgs (wSH LS olb
09)j .)Hu_a o lio )‘.)5_05 Q_" » 4_<)9_]o UL@
(FP<1-0) L ¢l amiio can )3 g owS H LS gl
Waad o i cpawgd wSH e 09,5 b gyl me OV
= b me U cudlgn luS oIl e aiS ey Cund
Sy lis

= oose Sy A ) ey oy S (Y
Ow ST 36 63

Y&

Farmy b @Sl site & s Gjsel e talejl 955 5l
592 93 295 @5 &Sy pas il (LBU ol B sl e plos]

3y9-0 oSl )3 p3 ey 53 Gle 313 )18 5l aw Sl
o ST oo 035 G ST (el 9 405 5 oyl
ol S ols jolate ol od grwl Sye a4y 4l WL
Y e oS i 63 ploj e Ao glad )95 U
o lis g b (g Sojluil dids N Jolgd b g 4y

[2] 2 avslos (4,85 oo lsie

OleS I ey il g)ls <858 ) oy (ST 251
CangisS il Glsie ay () 1y olgw €855 S L)
4 (S8 L 858 calo ) e gy (shdansl sy
g oS . S05,5 )00 Y=l slaoss S Cnns ST lgie
YIYMG/YUL o b ey « [34] Ymol/vpl claks |
ol 5 l[34] ynmol/ypl jlacds b LSt 4 [31]
A58,5 )18 eolaiwl Dyge (s g B35 >
5 oilol b g ytloln (5, ) oolial | Lag)ls
By e (59)> ABBY Sy Do )3 (Sl VY gy

aidy SO JolS g ple 035 o Jl xS el Gl A

*kk

T

Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er
Er

Hot plate

3,8 4 2955ly oy
>
L

Tail Flick

& > (YNMOI/YUI) posgs ST G55 50 1Y 0 ylowd 15900
O 9 P doio Cun 93 13 3)3 4 (295 Fly loj g osdg e 085S
L syl (sime OS] (FFFPL Lo\ by gy S 09,5 o5 (S

A2 (o i Cud 93 o )0 b 098



O Ken g aui> LC wun )y pwgs (ST 630 0 b 05,501 Y =Wl 5 (cadgmsl (slooiamm 515
B gy oSl .
\F ]
0oy Sl
B oy (Sh ooy v e Skl
A B s oSS 5lU
Y o \Y o
20 S
i 4 v, A . .
i 4o D /
v g * sk % 7l ok ’
Ty Tl F -
e e
e e
A= A -, .
e e
1 b b T
Hot plate Tail Flick Hot plate Tail Flick

s > (VPG Gagy 50y 551 dunglio :¥0 s lonni 13500
2 (MMOI/YH) (o (ST 51 (226 53,0 (02 22 s o559
L b amio cud )0 09)5 90 (pl oD (S L g £ dobio Cuud 9
ST (FFEPL V) U pd S oy o 3 5 P</Y)

Wl gime

A 0 uL"“" Ry ‘.54,«5‘ )'\ u“"’l" LIS

032398 (§353 38 31 (e yolaie 4 B80S ol
ey YOMOI/YHL 55 (pogily s ogS's) ad 53 (s (oS
Oty ST a0l LS mls A5 5y At (nl 99y
ConS 93 3 ()l GlaS e an ol gloj il el
I L (ol Wb 9 o p3 (IS g £ domio
slay ey o cpwg ST 50,5 Cal ool lis &S
b SlSe 5 (ol e e 4 s Joo5 (e 5550
S5 ) bice @l pomes [19]ama 00 al38l 5
ol el oael ety PAG g 48l) atun )3 pwgs o]
63 3 Gyl 3ae ) wes wSTaS aad o LS oo
[11,34] s,
SlodsyS hls 5330 1ol GogTgm osSy) i
ST oy podaie ay oy [21] ol (0550
CangiS L 5l s 5l 3 (Gl Sgngl piasw Ly (g
ool 48 oolitl g (STl S gl slooki S

Y5y

00959 dimn )3 (FNMOI/VUD) LS JU 555 312V 0 5lowd 5900
G 93 3 (MMMOIYUI) pposgi o1 51 (36 )2 2 o9
oo Cud )3 (g S H QS I 09)5 2D (1028 g ED dnio
Ui g oS H s 09,5 b (615 ime VST (¥P<./40) L ¢l
= Sl (e U Candlyt GLaSTPU pd (ST e )3 > (0

A Ly s Gials Lol w87 sl pawes ST 1 ol (600

oS C*‘él-,’,)-> 05; O MLOA AW UL'M" Y O)Loa.:})bﬁa.;
Cw! Y=Y Ls‘““—{l-'-u’“ﬂ—“’ 09)5 1., g (.5‘“S|+L)"'“°’b’9"
Cun ) gy LSWS1+L)‘JL" l) uwy@ufl e gy 09;
L g3 ohaiiS s G )3 g (FHFP</V) L b aio
S5l 5l cme MBI (FHEPLL /40 )

00959 dd ) Gl b g aeng ply 55 S
Oy (S5l (86 (633 (2 g ey

Lot 5> eS| G5 Pl dnlie ¥ ojlad lages )
Omeg 9 LSl jode pie g yol> 3 (wotlgpw (s
Iagas ol 53 aSSlioman g oo otnline Ll plgi 52,5
09,5 b (yewed u.waL)L\SQJU Fpmad gy 09,5 05 o303 ol
(0032 s oS gb) LS 51 S5 50 035 2l
Iy ol (sme BMBI £l ambn Cand g (ST 51 i
C8lyd 09y 5 3 adS L Cand ) (Jg .l 02,55 Sl
L oy oS H pmedgm 0955 b caudoSTl 9 ploy oS
Dy Iy gxe AU (FEP<. /2 )

b ogh S H QLS gl +pmangy 09)5 duolie (yiozen
L Eb dio s 90y 0 ol & Cpowgs ST 09,5
o Ly (FFP< V) Ly 3 1S 5 (PP 1)
90 y b jea s> dS ol d] Lo odel Cawd & s aglae



WAD ol ¥ ojlead Ve als SidsSle)b g il
. B v o B s o
y-Lal 04 S LSDL) sy Lgl)b U"?:J9)'“’ u»}f}] Al vl B s Skl 5L

o yylte dy s ol sl 1 [29] ol 4500
o) > S V=Ll i Ly gy 81 51 S50
s ST 3l Gy 03558 ol G STl ey i
b edalis Yooylad Hog s o aS jo b led b )P
oS 6953 3-8 )il canly LS gl wile o (ysrangy
o Jols o Jleind s ol 29l Jos 4y Cailos (g
58 o 3l 33 oy o |y g o815 VT (gl S
o O (S| (o ytd ey 3l )3 Cal (e
L oy ST 51 8105 ae) 5o bl ol 250t oSS
Lo by )l 352 (sl S350l Y=Ll s
9 Hosm ol Sl g (ST Sl oS oAl et
5 {28]5,-5 o 50 Y=Ll slooiyS 305k 5| S >
~all clooss S (2555l lje g (ST L 0 oy
[8]uea e 2al8l Gogtlser oSyl an 3 ) ¥
Aol 31 5105 ) Jioin] gl Logas )
Sy g Slglyd a S d eyl 4 bl Cond Cand > Sl
[32] Logdgrms o959 i ) (g (o8] (slo0SyS
S48 0,8 (5y5 i e sl g8 Jele S
25 2 o 15 V=Wl (clooss S (poges Jlb ) sy
Sladllas 4ol 835 asllas (pl > puogd (ST 00y s il
51 Y=Lal 01515 CaunsigST CpadalS canl ools L5 oS
110,22]5))5 gy (035's) drum )3 (63,0 0
Cang Sl 43 o ploi 1525 Sliylol el Ll Al ye o
r9Ss) Aan (39,5 (FITUGIVUI) (meg—) S50
sl (258 Gy ol (F)lage)cd )5 090 gty
ST (633 35 gl CandgSUl 93 yb jouas 3 oS ) o
LS olas 4 plS)e &) s gyt olie 4 Oy
il ansly o3y 1 CunseSll 93 45 ee cpl 4 AL
o byype wld @l ool cde als Jols 4t cnl Jy
V-Lall 5 caSgngl (slpods S oy Glbgen g JShs
V-Lall (laosi S a8 ool ol pd) lalllas 05l (G550

Y&y

g oS ety
B gy Sk LS it oy

SRR

e (YNMOINV U S 6 555 51 dlio :F 8 yLowd 15900

oS5 6 )3 Ll Py 555 5 (V¥ RO/ VM)
o g (HOt plate) £ amiio cus g3 > (FNMOI/YUI) g
L opws oS oS ol + ey 09,5 ( Flick Tail) o> s
3 e (s b S 1) sl 51 S,y 08 8l 3 095
Gl 03,50l 1y (gl sxe BB El dobn Cand > (powgd (oS ]
L;. M;Lui 90 FIP ol S d«éLl)b oj)f g u.».wS o Cad L;‘S

Sl ime ST (TPLS N b s oS H ey 09,5

ST 51 J=8 YNMOI/Y UL LluS'olb 5,5 ¥ o)l jldges
Jos 4 Cailon Cpwgi (ST (60)0 2 @il sbm] jl ey
al 03 9]

ST g0y s ol sl JluS'gll oS aaly lis Oldles
Mot Sl 0ad 30y 5 (hay (90 90 4 &) Gy
5525 (52) 09 05 oanlite izpan [19]5 o
2 s ST O 55 (055l slooi S (slaiusisST]
[3loy200 o 1y )l slaS e & s Joos 30

A8l Ll > (s ST (630 85 Sl gy
ot (s359g) (Slo0kiyS olatdl (latus STl o
o) (50 0358 candsSLl) B-Funaltrexamine « .»,5
Nor-Binaltrophimine g S o )L ¢ol, ,
05,5 CunigSl) Naltridoley (LIS 65,8 conssSl)
s (ouS] M 350 30 & (255wl loj (W
g0 slmods S da wly ay ) 368 60y M5 3l Adly dtu j>
aS b Lasuios PAG atucn 5 {34]uas o plos]
2 W5 08 Jy atan S35 51l LIS 5 50 (slmoss S
[11]5)6 i o



LC wun )y pwgs (ST 63,0 0 b 05,501 Y =Wl 5 (eadgmsl (slooinmm J3105

[6] Carter CS, Devries AC, Getz LL,
Physiological substrates of mammalian
monogamy: the prairie vole model.
Neurosci Biobehav R 19 (1995) 303-314.

[7] Crowley WR, Rodriguez-Sierra JF,
Komisaruk BR, Analgesia induced by
vagina stimulation in rats is apparently
independent of a morphine-sensitive
process. Psychopharmacology 54 (1977)
223-225.

[8] De Wied D, Gaffori O, Burbach JP,
Kovacs GL, Van JM, Structure activity
relationship studies with C-termind
fragments of vasopressin and oxytocin on
avoidance behaviors of rats. J Pharmacol
Exp Ther 241 (1987) 268-274.

[9] Diaz-Cabiale Z, Petersson M, Narvéez J,
Systemic oxytocin treatment modulates
a2-adrenoceptors in telencephalic and
diencephalic regions of the rat. Brain Res
2 (2000) 421-425.

[10] Dickenson A, Besson JM, The
Pharmacology of Pain. Handbook of
Experimental Pharmacology 130 1997, p.
479-480.

[11] Ge Y, Lundeberg T, Yu LC, Blockade
effect of mu and kappa opioid antagonists
on the antinociception induced by intra-
periaqueductal grey injection of oxytocin
inrats. Brain Res 927 (2002) 204—207.

[12] Gimpl G, Fahrenholz F, The Oxytocin
Receptor System: Structure, Function, and
Regulation. Physiol Rev81 (2001) 629-
683.

[13] Henry JP, Wang S, Effects of early stress
on adult affiliative behavior.
Psychoneuroendocrino 23 (1998) 863-
875.

[14] Madrazo |, Franco-Bourland RE, Leon-
Meza VM, Intraventricular somatostatin-
14, arginine casopressin, and oxytocin:
analgesic effect in a patient with
intractable cancer pain. Appl
Neurophysiol 50 (1987) 427-431.

[15] Insel TR, Oxytocin, a neuropeptide for

affiliation: evidence from behavioral,
receptor autoradiographic, and comparative

&Y

1) Lal dsgazo g attim b)) o o L (S50 505 5l 90
S (gl 25 B s 93 50 (Sl Sldgys I Olyie
) S 0,5 Ll Gl glgiee 1y el o Jos
s 93 (s S 93 45 g s 93 58 (gl oolas]
s el oS 3 o [17]305 Gl e 900 )
leossy Sy oly )0 dcgamme ool a5 0l gylidle yum
aS 5y vy Jlainl pl s amd o pll 098 olaidl
9 32 sl BB SO plois 4 wlgn ey (ST LS
A g (ST Vil 9 45 oo lazen yob & i
Jleslly 055 (g0 a5 451 Laods S ol degomme dlawly

S e

&b

*

Sise 1 i Sldgersr CLE g jeas 3 dgl ol o)lac
oyl Vo 4oYE H, 03l 5 5 2ELL SosS

33 Sllao g (owy g o2 il (ole Hislos

SN (WA ) 2

5 e hge 3 0jye oS Hiny (Il o)lac (530

YW EYY (AT A) . s59/o5 o, U6 9 (5 59)ar 58

[3] Arletti R, Bendlli A, Bertolini A, Influence

of oxytocin on nociception and morphine

antinociception. Neuropeptides 24 (1993)
125-129.

[4] Barberis C, Tribollet E, Vasopressin and

oxytocin receptors in the central nervous
system. Crit Rev Neurobiol 10 (1996)

119-154.

[5] Brown DC, Perkowski S, Oxytocin content
of the cerebrospinal fluid of dogs and its
relationship to pain induced by spina
cord compression. Vet Surg 27 (1998)
607-611.



\\"/\O ).ul) ‘\" O)Lo.»:} s\’ ..\l>

5951y 9 (sTolgn b

paraventricular nucleus. Brain Res 781
(1998) 56-60.

[26] Olson BR, Drutarosky MD, Stricker EM,
Verbalis JG, Brain oxytocin receptor
antagonism blunts the effects of
anorexigenic treatments in rats:. evidence
for centra oxytocin inhibition of food
intake. Endocrinol 129 (1991) 785-791.

[27] Paxinos G, Watson C, The rat brain in
stereotaxcic coordinattes. 4nd Edition:
Academic Press, 1998.

[28] Petersson M, Diaz-Cabiade Z, Narvaez J,

Oxytocin increases the density of high

affinity  ap-adrenoceptors within  the

hypothalamus, the amygdala and the
nucleus of the solitary tract in

ovariectomized rats. Brain Res 2 (2005)

234-239.

Rita J, Gary S, Physiologica and
anatomical  determinants of  locus
coeruleus discharge: behaviora and
clinica implications.
Neuropsychophamacol 50 (2000).

[30] Stricker EM, Verbadis JG, Interaction of
osmotic and volume stimuli in regulation
of neurohypophysial secretion in rats. Am

J Physiol-Reg | 250 (1986) 267-275.

[31] Sun SD, Luo Y, Zhao XW, L& YP,
Zhang Q, Effects of microinjection of
clonidine into nucleus tractus solitarii on
atrial natriuretic factor in rats. Sheng Li
Xue Bao 43 (1991)

[32] Tribollet E, Dubois DM, Dreifuss JJ,
Barberis C, Jard S, Oxytocin receptors in
the central nervous system. Distribution,
development, and species differences.
Ann NY Acad Sci 652 (1992) 29-38.

[33] Uvnas MK, Oxytocin may mediate the
benefits of positive socia interaction and
emotions. Psychoneuroendocrinol 23
(1998) 819-835.

[34] Wang JW, Lundeberg T, Yu LC,
Antinociceptive role of oxytocin in the
nucleus raphe magnus of rats, an
involvement of mu opioid receptor. Regul
Peptides 115 (2003) 153-159

[29]

Y50

studies. Psychoneuroendocrino 17 (1992)
3-35.

[16] Jenkins JS, Ang VTY, Hawthorn J,
Vasopressin, oxytocin and neurophysins
in the human brain and spinal cord. Brain
Res 16(1984) 111-117.

[17] Jordan BA, Gomes I, Riso C, Functional
interactions  between  opioid and
adernergic receptors. Mol Pharmacol 64
(2003) 1317-1324.

[18] Kendrick KM, Da Costa AP, Broad KD,
Ohkura S, Guevara R, Levy F, Keverne
EB, Neura control of maternal behaviour
and olfactory recognition of offspring.
Brain Res Bull 44 (1997) 383-395.

[19] Lian G, Yu LC, Involvement of opioid
receptors in  the oxytocin-induced
antinociception in the central nervous
system of rats. Regul Peptides 120 (2004)
53-58.

[20] McCarthy MM, Altemus DM, Central
nervous system actions of oxytocin and
modulation of behavior in humans. Mol
Med Today 3 (1997) 269-275.

[21] Millan MJ, Descending control of pain.
Prog Neurobiol 66 (2002) 355-474.

[22] Millan MJ, The role of descending
noradrenergic and serotoninergic pathways
in the modulation of nociception: focus on
receptor multiplicity. In: Dickenson, A.,
Besson, JM. (Eds.), The Pharmacology
of Pain. Handbook of Experimental
Pharmacology: 130 1997, p. 385-446.

[23] Murphy MR., Seckl JR, Burton S,
Checkley SA, Changes in oxytocin and
vasopressin  secretion during  sexual
activity in men. J Clin Endocr Metab 65
(1987) 738-741.

[24] Nelson EE, Panksepp J, Brain substrates
of infant-mother attachment:
contributions of opioids, oxytocin, and
norepinephrine. Neurosci Biobehav Rev
22 (1998) 437-452.

[25] Nishioka T, Anselmo FJ, Li P, Callahan
MF, Morris M, Stress increases oxytocin
release  within  the  hypothalamic



	Master [En] Re 1.pdf
	Haghighi.pdf



