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Expression of Nociceptin within Dura Mater in Response to
Electrical Trigeminal Ganglion Stimulation in Rats

Jeong Hee Kim and Won Suk Lee'

Department of Pharmacology, College of Medicine, Pusan National University, Busan 602-739, Korea

This study aimed to investigate whether nociceptin is implicated in the trigeminovascular responses to electrical
stimulation of trigeminal ganglion in rats. An open cranial window was prepared on the right parietal bone of male
Sprague-Dawley rats. Trigeminovascular system was stimulated by electrical stimulation of trigeminal ganglion (ETS;

5 ms, 5 Hz, 3 V). Neonatal capsaicin treatment was performed with subcutaneous administration of capsaicin (50 mg

/kg) within the first 24 hours after birth. Changes in regional cerebral blood flow were continuously measured through
the cranial window by laser-Doppler flowmetry, and the expression of nociceptin-like immunoreactivity was determined
by immunohistochemistry. ETS caused increases in regional blood flow of pial arteriole in a voltage-dependent manner.
. ETS markedly and voltage-dependently increased the expression of nociceptin-like immunoreactivity in dura mater

ipsilateral rather than contralateral to ETS. The nociceptin-like immunoreactivity was markedly reduced by pretreatments
with calcitonin gene-related peptide(8-37) (CGRPg 37, a CGRP, receptor antagonist), L-733060 (a NK, receptor antagonist),
and [Nphel]nociceptin(l-l?ﬁ)NHz (a selective and competitive nociceptin receptor antagonist) as well as by neonatal

capsaicin treatment. These results suggest that the electrical stimulation of trigeminal ganglidn causes prominent

expression of nociceptin within dura mater, in which not only neuropeptides inclucing substance P and CGRP but also
nociceptin are implicated in the trigeminovascular responses to electrical trigeminal ganglion stimulation.
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AAAZEBA (trigeminovascular system)E AFx}A1A 9
HANBA S} FAU # AlolE BHst] dBE ¥4
A AFE EA HE H3EE 290 e 54584
S A7 froll A substance P9} calcitonin gene-related peptide
(CGRP) 22 AAFE =Tt K= o] 5] 93ty w4
Well E 3t 95o] fFEecha 224 Itk (Mosko-
witz, 1992; Williamson et al., 1997a, b).

78 (dura mater)S FEo) 7E LS
A3 glow, oj7le] EAeks FE-TA 2
32 H WY E7FFE B 2By oy 4l
AL W= geh HATe HI3d BAER
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R A0S ABANAH R B

AR =S
EE LI 3lon, HRAZE 8ol 7FXIL 3lo] (Steiger et

al, 1982; Mayberg et al,, 1984) W73 HF2] Lalol ash
Hxge] 98 BF 251 9ong 8o 93 93
A2k AR 3 9h} (Moskowitz and Buzzi, 1991; Edvinsson,
2001).

g FH 2o 27" WA opioid HEIZQ] nociceptin®

& opioid HE =9z 2] Nl A ofu|=Abo] tyro-
sine U414l phenylalanine © 2 AlZ}&}31 (Meunier et al., 1995),
-, 8- 1231 k-opioid 8o that Asto] ¢
o ol 2} (Reinscheid et al,, 1995) A ¥} G % th=
22 A28 FH=EZ AYHT Yok (Fukuda et al, 1994;
Lachowicz et al., 1995; Mollereau et al., 1996).

Nociceptin® 1 F8A= 304 A} 227449 @
g EEstaL QoW theket whgo] #oisl=l (Anton et
al., 1996; Ikeda et al., 1998; Calo' et al.,, 2000) I SN = F2}+
g w9 F28 8L 3= Aoz AT F noci-
cepting 4 WZ A AR F3PE opioidetE 2
TZ4HR (hyperalgesia)o] Z2 = 3L (Grisel and Mogil, 2000),
HE e Txd Fo3E AL e 4w e
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doy|A 5 mEFoME HNE AAE et I
(Yamamoto et al., 1999; Xu et al., 2000).

# 2l Hou et al. 2003y Abgre} kA4 A WA
nociceptin—FrAF TS (nociceptin-like immunoreactivity)s
nociceptin 5842 mRNA7} W& 537, nocicepti> CGRP,
substance P, nitric oxide synthase 2 pituitary adenylate cyclase
activating: peptide®} F&3H2 B3It} o]} o] nocice-
ptin©] AxPA7AAE el L@ B ohg} AP e
A whgol lolA Fa% wi7iE2 < CGRP H substance
ps} &3 ke 2 &2 BE): nociceptin AFAMAIE A
7} Aol QoA & e dFE T & AAA

otk Ty AR A ] ojek AAIZ R
h-2-of] "gloJ A nociceptin®] Hool tistelE oF AtAjs]
&7 A B& Aot
wrebd - B AT E AN A ArA=e o7 At
NAGBRA ] e glojA nociceptin®] & TFHsIE
Aol Asko A AANRE WAAF T ARG
BE S AuEazt syl

EEA&Hn}L

nocicebtingl

M=z 3 U

=2

1 -AESE

L=

D9_

#HF 250~300 g Sprague-Dawley ] £HE A4 (AW

% 20~25T) Wel A B3} AR E w4 e s

A AFESGEE el AEsigich 2 el Aee Y

529 & ET 6 vk, FAAAE ANAST 19 v,

N A7) capsaicin A2 5-9F2], CGRP, T&A A<
CGRPy;; AHAT 6 vha), NK, 84 A2 L-733060
AHAZ S5 vte] L nociceptin T-& Ao Aol H A Ay
A 2SR [Nphel]nociceptin(1-‘13)NH2 HAAE 6 v 24
Z 47 wlgo|Ut). o158 F 6 vl HIF A AHEH
Q3 Uulx] 41 wlel= Auk-e ZAol| A}
BH Ak

nociceptin—-AF @

2. AM7| capsaicin XA

_\..

AANEAAREE Az g £4)7]7] 25+ Jancso
S (19779 Wel wel 48 24 A7 olufe] A WAl
A capsaicin 50 mg/kgS H3EFARSIA] M9 Rige] 3}
AAHE Tl o 2 1Y F Aol ARl A3
o AZH8l7| ol A2ke] capsaicin (1 pMyS Zhete]] i
Bz o] Ao thgh ukge] A {FE g9l

£3 A5} 92 W 3 WA 28 AsiAzc

N

a4 -1m o _I}L

k2 o
o
£

AYEZS yrethane (1 gkg, ip) L E AL 2558

Az 1w L A7 (Homeothermic Blanket System, Harvard
Apparatus, Edenbridge, Kent, UK) 9ol ¥l 5 & 143}
o AL TR FAAAG NHAAES AFSA 146
catheter& 7| £5 BR31 gallamine (3~5 mgkg, im)E F
dzle] TADL oA B EEE 557 (683, Harvard
Apparatus, South Natick, MA, USA)E AH-8-3to] A5 whet
29 50~60 39 TH5S FAAAT 45 hEE el PE-
50 polyethylerie ¥-& #3131 o8 B3l UE W 0, &
ik €O, £ ¥ pHE HA7L2EA7] (i-STAT Portable
Clinical Analyzer, i-STAT Corporation, East Windsor, NJ, USA)

2 ERste] A 4877 §< PaCo, Bt 7]A A9
3~4% °]1H°ﬂ’ﬁ o] FoN g T EFE A3 FAAZH:

Al 57 Fato] B ¥ *“4%% NAE Hot
92 MAANA L 922 A97]1T (900, David Kopf Instru-
ments, Tujunga, CA, USA) 2AZARE F3& AT ZMe u
g Aste] FEo2 WY F YAANA (Stemi SV6, Carl
Zeiss, Gottingen, Germany) 3toll A d-%85e] w| Sl 914
3t 9= FAFo saline-cooled drill (395, Dremel, Racine, WI,
USA)E,A}%oM MFE (5X5 mm)yS AlYstar A3
AFue 2WsA BEAZY 1 F vE 37T e
Q1T WHFAS AFAZTH ARRE 01T ¥ A 24
o t}eat gk Nat 156.5 mEg/L, K' 2.95 mEg/L, Ca** 2.5
mEq/L, Mg?" 133 mEq/L, CI” 138.7 mEq/L, HCO;™ 24.6 mEq/L,
dextrose 66.5 mg/dL, urea 40.2 mg/dL (pH 7.4).

5. AARIAE JI|X=

AYSEL A7]F (900, David Kopf Instruments)?] 5
FHA A 1.5 mm 3PPl incisor bar® A3, FHE A
F4€ e} dijsle FHeo R WY F RS =2

t}. A48 A (bregma) S E5-E 3.7 mm F5e] X o]HA]
AE-3 (sagittal suture) & EH-E 4Z 32 mmQl Ao 2
7 2 mme HYPHENTHEE £31, J71E B8t FA
= (50 mm shaft, Rhodes Medical Instruments, Woodland Hills,
CA, USA)E 9.5 mm Zolol e AIAZ -] Ax|313ich
Q2% MAANA-E H7IAF7] (SI-10, Narco Bio-Systems,
Houston, Texas, USA)E A3} 5ms, SHz 3 VE 5 & &
ot 223} olu) 9% ARpIAAL WA x| o

R ER
6. ®Y S 573
ANYL WES BAN) Aol HPFES YHT

ol AH9IE]e] 9l polyethylene TS FEWE7] (pressure

transducer: Statham P23D, Gould, Cleveland, OH, USA)oll <42
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&}, MacLab (4s, ADInstruments, Castle Hill, Australia)@} Ma-
cintosh computer (Power Macintosh 7500/100, Seoul, Korea)=
TR A5 FEA|2H (data acquisition system)©l] 7] &35 Tk

7. =L HEE HE 5

ARFEY HYE AN T 18272, N FAR
< 58} laser-Doppler flowmeter (BLF21, Transonic Systems
Inc., Ithaca, NY, USA)-& needle probe (type NS)E “d%] Al
Z2}7FA] (stereotactic micromanipulator)E ARg-3e] W7
A qHel o] HEE Hadu-gdel 2ALHA HIA
2ok A AIRE F< AT F AF protocolel] W =
3tk Laser-Doppler flowmeteroll 2]5}]
AE =4 HEFHEY HWE-L MacLabI}t Macintosh com-
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1]
50

WA ANAS FE 1 A2 Fol AR58 e

2 ddo] e =F AT A0 FAEE AT 3
do] FAULES SAYS AN F FAC] 74
=z q

= -

phosphate-buffered saline (PBS)E THFAIA XL AASH
< 250~300 ml2] 4% paraformaldehyde/PBSZ ZF314
AlEgstelch WE] AAE HEe F 59 28 g ¥ 4T
WAae] 12 Al S 3324 (postfixation) S 31
F6 AlZE Tt 2 W o) 2AEck 0.02 M
PBSE 15 7t 3 3] A333 20% sucrose/PBSOl 8 AlZF &

2 Al doful= ZW - (iee crystal)S WA
a3t o]F HAYUE silane] YHA v Etol=IE
(Muto Pure Chemicals Ltd, Tokyo, Japan) #1ol F-ZAIZ1 ¢ 4
2ol 1 U3 Y F 20T 15 B T APRE ace-
tate] F70) slideE GAIZTE A=A 2 ARE Fe &
T A A7kx] 20T Yol BASGT

|
5 =
Asto] B 4 mle £52 9 200 ml AES] 002 M
o}
_%
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)
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9. B X 5l8t

WA Hatslase] vhe-g AAS] A8 23S 03%
FakBRE Aol @o) 20 B7F Ao v ST o) F 23]
S 0.02 M PBSE 15 3 3 3] AlEgE Fof v]Fo|dgyt
<2 WA5E7] $48) 2% bovin serum albumin (RFFEFANS
AREEEe} ZhGAOlA 30 & B RESAIFTH AdEAE

AAZ 5 AR rabbit anti-nociceptin (Chemicon inter-
national, Temecula, CA, USAYS 1:15002. 2 3]43F 3 4Tl
A 12 A1z B4 WA ol 349l 0.02 M PBS®]l
0.5% bovin serum albumin®] 4] Sl& A& ARSIk 1
F A4 0.02 M PBSE 15 27t 3 3] AHs) o)A}

3FA12] anti-rabbit Igs, biotinylated goat (InnoGenex, San Ramon,

CA, USAYE 1:10002.2 BAsta] A2elA 1 AlZE 53t ik
SAZTh o) Z&A dhgo] Bt Fof 0.02 M PBSE 5 1}
3 3] AAE F AR &9l
Vectastain Elite, Vector Laboratories, Burlingame, CA, USA) -&
oz o] AL | AZk WAL F 0.02 M PBSE
15 7+ 3 8] A3 3} diaminobenzidine (DAB) substrate kit
(Vector Laboratories)E ©]-838to] 53317 (Axioskop 40,
Carl Zeiss) 3tollA] BQlapar] k-5 Ajgiaiqlct whe
o] 4 % 0.02 M PBSE 15 ¥3F 3 3] At HEE F
A A7) 1L, LFE3 xylene 0.2 Z 9 FH3} #gE Az
- Entellan (Merck, Darmstadt, Germany) 2.2 %43}t cover
glassZ A& 3 YA H 2 nociceptin—FAF HAVHGS
#2383 k. Nociceptin—fAF HHRRS-o] W] st 24
£ Video Test-Master (Video Test Ltd, St. Petersburg, Russia)E
AHgate] S48

10. AFE &=

avidin-biotin complex (ABC

B Ao A A}EE F9 FE-2 capsaiciny CGRPgs; (©]

A} Sigma Chemical Co., St. Louis, MO, USA), 1-733,060 %
[Nphe'Inociceptin(1-13)NHa; ©]4+ Tocris Cookson Ltd., Lang-
ford, Bristol, UK) 5¢|21t}. Capsaicin< ol gH-2-: Tween 80:
0.9% AFAFT (1:1:8 viv) EF-EAl S3i3te] 0.9% 4
g2]deRE 8435 :

11. 84 Azl
2E SAAE A £ By BFEAE BAET A
QA5 AL Prism (version 3.03, GraphPad

28

Software Inc., San Diego, CA, USA)S AF&3}] Student's un-
paired rtest™ TAEH Fod& HASAY, EE A
Mgoz Bag % 7 2 Aold fo4E AHe 912
AE HAAH O Dunnett®] THeHlaE S ARSSISITE P gt
o] 005 vIE) A& felsithn BRHsc,

2 o
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AERIAE AZ1AF dolA HA H7IAE 22
27] ¢jslte] FARe] AAE 225 A AE S m
5 Hz9] delellA 1, 3,5 2 10 vl Ao 2442
A7 A= sisith AAAA A7AEd o HAgE
4 GFE Fig 1014 BE vhel o] -9 &4
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Fig. 1. Changes in regional cerebral blood flow (rfCBF) and
mean arterial blood pressure (MABP) in response to electrical sti-
mulation of trigeminal ganglion (ETS). The right trigeminal gang-
lion was stimulated consecutively at an interval of 2 min (5 ms, 5
Hz, 1, 3, 5 and 10 V, respectively). The number of animal is 6.
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Fig. 2. Representative microphotographs showing the expression
of nociceptin-like immunoreactivity in dura mater. The right trige-
minal ganglion was stimulated for 5 min (5 ms, 5 Hz) with di-
fferent voltage of 0, 3 or 10 V. Scale bar = 50 yum.

2. =A% W nociceptin—FA HAHEES

1) ARNEE ®MI|x= &0t
AR A7 & ZA=Rt
g nociceptin®] T E K] $5t ZA9 H9] nociceptin—
FAF HREE Y] BHES Az or ARt
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Fig. 3. Expression of nociceptin-like immunoreactivity in dura
mater by electrical trigeminal ganglion stimulation. The numbers
in parentheses represent the numbers of animals. NS, no signifi-
cance. *P<0.01 vs. corresponding unstimulated side of sham group.
*P<0.01 vs. corresponding stimulated side of sham group.

AR AZIAF 0, 3 2 10 Vol 93 HAT
nociceptin—-F-AF WETHE-o] WH-2 Fig, 29} Fig 3914 Re
vie} o] H7|AF ZeolA H7AF g |3}
o A3 Z71FETH 3 V, P=0.0001; 10 V, P<0.0001). ©]&]
3 nociceptin-AF o] WYL Ay ATy L%
2 gHfE ERA HYASe] Mgl & o8 FUts)
QAR (ZL%F, Fpie=42.265 P<0.0001; Yo%, Fuie=
53.541, P<0.0001), A7|A=3 Z-2Fl|A OF AR A F
7T (P<0.0001).

2) XM7| capsaicin XMx ¥ ZE BE|S $8F X
HHMA 72

ARMIARE 3 VE JA71AF 3i9E W d7iAEs 2
Z9] w79 Yol Zel=E nociceptin- A HE RS9
#-& 21487190 capsaicin A ZE AU (P<0.01), CGRP,
|3 2FAC] CGRPys; (1 pM, P<0.01), NK; &4 214
Q1 L-733060 (0.1 puM, P<0.01), 2] nociceptin &3] X}
©@A¢] [Nphe'nociceptin(1-13)NH, (1 nM, P<0.01)&] ]|
o oate] A AT (Fyp = 26.953, P<0.0001, Fig.
4, Fig. 5). '
A, AZIAS W] H7d e el M 9] nociceptin—f-
AP AEubg-o] .2 A7) capsaicin A1 X, CGRPg47, L-
733060 52 HAA|H o} QFEE oA ohFglon,
[Nphe'lnociceptin(1-13)NH, A x|l o]&te] fofstA| o}
A} (P<0.01).

Y % rlo

kd
izt

=

B ATE Fatol PR AL 93% 1 noci-

- 378 -



Unstimulated Side

Stimulated Side

Vehicle |-

nCAPS

CGRPg 4,

L-733060 . Lt

[Nphe'lnoci- |
ceptin(1-13)NH, | ~

——

+

Fig. 4, Representative microphotographs showing the expression
of nociceptin-like immunoreactivity in dura mater. The right trige-
minal ganglion was stimulated for 5 min (5 ms, 5 Hz, 3 V). nCAPS,
Rats were treated with capsaicin (50 mg/kg, s.c.) within the first 24
hours of life. CGRPg 3, (1 uM), L-733060 (0.1 uM) and [Nphe']
nociceptin(1-13)NH, (1 nM) were topically administered on the
dura mater 5 min before and during electrical trigeminal ganglion
stimulation, respectively.

A (superior cervical ganglion)=5-E{2]
d), AP A o] A= Hkom AbApAl 73
74 =22 <] substance P, CGRP, neurokini
=7} frelse] g3 @A "% ‘T’_}“—H
TEAA FEA 9F5e 2Yge=A
S+ 552 oF7]%H} (Moskowitz, 1992; Williamson
et al, 1997a, b).
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L%
o

o}#1dt A7 A E% (neurogenic inflammation)
o] LAL ATF (migraine)©|Ht 2% (cluster headache)
22 g TEY VA Fa3 98-S givka &
c}k (Moskowitz et al., 1989).
ATy T B2 Aol doln HERA B sle
Aoz QA AT 5, WEE WA HAUBe) BF
o] F7lo] Sl@ale] B4 Y BRI 71T (Olesen et al,
1990), 12%F°] (Goadsby and Duckworth, 1987)%} AFg (Tran-
Dinh et al., 1992)¢] A2}14A A=A HEF7F S7Hsida
gt B AFAE dHY ARRIAEE ArIASEE
Al ofE3te] =4 HERFVF FUFkaL SAl HdF
PHPE F7HE FEE 5 AT 2 AellA AR
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Fig. 5. Expression of nociceptin-like 1mmunoreact1v1ty in dura
mater by electrical trigeminal ganglion stlmulatlon "P<0.01 vs.
corresponding stimulated side of vehicle group. #P<0.01 vs. corre-
sponding unstimulated side of vehicle group.

A ANA T st HE [V Fokek Aol kel F7)
A% IFFY ST Wil AR A Fx oy ¥
o} @stzte] BAZEE HAXYS ]”&’5‘}
NAF] Aol &R HHA o] 3
A, mEbA Akl
W32 ARMIZAA A7|AFA] AR
EETH FrelE ARPHET HdusHE AR
A zelE ZoR Azt v B dTeA o
AYE FEAE gk AEAE AAX A A
e A & B AE A7IASE o) BA] g 3
2XE @A) ofboh

Nociceptin # ol 2% M1 opicid FEIEZA 1
Aegta 75T HAQ Aol Mo JEe] #e ATt &
k] 8= 3L 91tk Nociceptin A4l o] A] 3HE<t 28
< YEMII (Jenck et al, 1997), S5 71900 AolE =&
2 #qt ol 2} (Nabeshima et al, 1999; Noda et al.,, 2000), 5
e Bagol vhekst aRE doA 494, E, F-3)
2AH5%% (allodyniayS ¥o7ivtar 2214 v}t (Henderson
and McKnight, 1997; Meunier, 1997; Taylor and Dickenson,
1998).

Sl 1ol nociceptin FFAAANAE FF

Fste] opioid AEAE W= 2-E8HA)Th, w247
o A= nociceptin 8|2} opioid F-&Aol BF 228
22X 7 g7t A9 FEEHY vehdta gth (Taylor
and Dickenson, 1998; Giuliani et al., 2000). 24 nociceptin
d gste] fFEEHE TFS dakE FAANAEY AFE T
’99] substance P2 f2]oll 2J&E31 (Inoue et al, 1998),
nocicepting ARSI H]REAIE A A 2] histamine F-21E

(3

o, mS 2

rﬁtﬂrzlo
2L (0 o fu oo

4 o

o
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Electrical Stimulation of
Trigeminal Ganglion

Neuropeptides R o
(CGRP, Substance P) > Nociceptin

Neurogenic Inflammation

Qraanenan

Fig. 6. Proposed relationship between neuropeptides and noci-
ceptin in trigeminovascular system. Solid arrow, increase; dotted
arrow, decrease.

FTAAN7I 0 A8 FHAEE TS
(Kimura et al., 2000). Z22{u} Ale] E72H07
Z A% 3 nociceptin®] Mg HAo| A3 Hu+ gloh
%A, nociceptin<- capsaicin®] 4 bradykinin®] 1 (Helye
et al, 1997; Habler et al., 1999) == ¥ uld i 919 A7)2}
= (Bartsch et al., 2002)0] 93 S22 Zbo 2 RE| 9
" substance P9} CGRP2| #2l& AIgezH AYed (ant-
dromic) ¥ &3 AAstn AAY 9F5S AR &
t} (Helyes et al, 1997; Nmeth et al., 1998). T Hou et al.
(2003)2] Hatol oslH Algre] Al A el A nocice-

ptin—$-AF WUk} pociceptin =83 mRNAZF L= 31,

CGRP, substance P, nitric oxide synthase 2 pituitary adenylate

ILZE

cyclase activating peptide®} ¥H| nociceptin®] 3-<&&ThL &
t} o]23 ENEZFE] nociceptin} HAAMIZHHA 9] 4

AAEE Aol 12 45 B YL Aow F5Y

F A

wets 2 Apdde ARHIAE S A71ASE] A
A7) capsaicin X XE 3171, CGRP, T84 AA B
NK; &4 AdAE AHR = AxlBd 71345
93k W72 W nociceptin-frAF HHRES-o] LS A5
wokrh B dAFte] An AAIAAE A7AS o3 HA
2 W nociceptin—f-AF AEWHE-9] HEo| A1A7] capsaicin

AAZANA Azl wshel @A AL W oheh

CGRPg 1,9} L-733060 A Xl et T FofstA U2
FABIA T o3t Al AR A7 A 9
7 W nociceptin—H-AF B Guk-g-o] LEe] glojx ARxbAl
78879 CGRPS} substance P 2 AZHE =7} wj$- 71
LA BoIghes st Ao Az &, ARRIEAE
AT AR ER/A A A A =E FEAA HA
oW A GENESS g eEN BFS ofrlEteT
(Moskowitz, 1992; Williamson et al., 1997a, b), ol 2]
NAAE =7} BAR 0 2 nocicepting 2l S Lo7A H
I, 789€ nociceptine AR AHFE|= ] FEE ¢
A sk 714 S F5F 7 vt (Fig 6). B8 A4
A A7)22 2] €5t nociceptine] DA 48 7HsA
& ujAIE e glAw 2 Al A 41A7] capsaicin 4],
CGRPg5; 1813 L-733060 A x| 215} nociceptin- A}
wAukge] o] BT fFoaA ahd ARE Zedst
g o AR AA A Y] AARE =9 {27 nocice-
ptin—FrAF WERtSo] W] PpHoleta AZbE L, Hhat
AR AZ|AF Ao 93 45 AA nociceptin® 2
7VeAde st o= Azt

Lolr} B AolA] MARPAE %
A nociceptin—F-AF BHUEEe] T o] Het-9
7}&ka, [Nphe'Inociceptin(1-13)NH, x|} 2|3}
ptin—-AF AHEg-2] HEo] x| AT E BAT ¢ I
Aok ol gk AP AR EBAIS vEE-el| nociceptin®]
LA Bojdthe RS AARE Aoz A4 o 3l
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