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Capsaicin- and Substance P-induced SBL Behaviour in Mice
Masayuki Yunki, Hiroyuki WatanaBg, Yoko Iwata, Daisuke NAkavaMA,

Jun Terur and Shinobu SAKURADA

(Received November 22, 2003)

Intrathecal (4.z.) administration of substance P or capsaicin elicited a characteristic
behavioural response consisting of scratching, biting and licking (SBL) in mice. The
behavioural response induced by substance P or capsaicin was almost completely inhibited
by simultaneous 4.t. injection of [p-Ala?, MePhe?, Gly(0l)®] enkephalin (DAMGO), H-Tyr-
p-Arg-Phe-B-Ala-OH (TAPA) or H-Tyr-p-Arg-Phe-3-Ala-NH: (TAPA-NH:). Pretreatment
with naloxonazine significantly antagonized inhibitory action of TAPA-NH: on substance P-
induced SBL behavioural response without antagonistic effect against DAMGO and TAPA,
while antinociceptive effect of DAMGO, TAPA and TAPA-NH: was completely inhibited by
the pretreatment with naloxone. TAPA-induced antinociception but not DAMGO- and
TAPA-NHz-induced antinociception on behavioural response produced by <.t. capsaicin was
completely inhibited by the pretreatment with naloxonazine, whereas naloxone at a dose of
1 mg/kg s.c. completely antagonized the antinociceptive effect of 4.t. co-administered TAPA,
DAMGO- or TAPA-NH:. These results led us to understanding of differential action
mechanism of TAPA- and TAPA-NH:z-induced antinociception, as assayed by SBL

behavioural response produced by both capsaicin and substance P.
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Erspamer 5V 12k o> T, 77V I EDD
L)V amphibian genus Phyllomedusa O 28 &
) B[R %€ S 72 dermorphin i, HAR TIX
MBEEHLUIMCBIIFFEE L 2w e Eb Tz DR
TI/BREBEFIPICERAT AL EL A FRTF
FTH-o72. T dermorphin i 7D 7 32/
BRFRFEE D HHERL S M 5 heptapeptide TH 5.

Dermorphin DZFEHZHER IOV TIEEZ <
DEE 25 B INTELD, uZHEERITH L

T morphine L EIZHRMEEET A Z & i
SNTwn5,

Broccard & 2 1%, Z @ heptapeptide DL
IHEMHEICBWT 270 p-Ala % 1-Ala TEHES
HLIBEALTERERS EVWEEHREL T,
p-Ala (3 FDiEN % A E¥F 4 FIgHIz & o TRE
ROGHETHDLEEZAD. Tz, ZTOWILIE
HMORERBRO-ODODER/MFHEEIL, N FO
tetrapeptide (Tyr-p-Ala-Phe-Gly-NHz) TH 5% &
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SNTWw5AH2Y, LHL, I tetrapeptide D&
K T3 5 dermorphin IZBWT CHDOT I /B
D THRLEFEUDPELLBI T &
5, IEMEARIL heptapeptide Z D b DIZFED W
TWVWHEHDEEZEZLNTWVAD.

Dermorphin @ N #iZ p-Arg-kyotorphin 67 %
EA L7 [p-Arg?]-dermorphin (Tyr-n-Arg-Phe-
Gly-Tyr-Pro-Ser-NHz) % &L, €OfEEEME
MBI OWTHRE L& 25, NiE?D tripeptide
(Tyr-p-Arg-Phe-NHz) 28 % O/MEHEHEETS
A5 &, T2 NGO tetrapeptide (Tyr-p-Arg-
Phe-Gly-NHz) 252075 7 A v b TIERIED
% H L, B TH 5 heptapeptide D 2 514
LT oFEMEEIRT S % £, dermorphin D& IE
B L LB L Tk ) OMESALNTZY, &
512, Z® [p-Arg?]-dermorphin tetrapeptide
analogue DEEFEMAHBICB VT, [p-Arg?]-
dermorphin (Tyr-p-Arg-Phe-Gly-NHz) O Gly %
B-Ala TEBET S L, SHIHENLEIRERER
*BT 5HTFF (H-Tyr-o-Arg-Phe-p-Ala-
OH . TAPA) 7’3 b N2 EPHEINT VD 2,
F/TAPAD CHmDT X MMERTF FTH 5
Tyr-p-Arg-Phe-3-Ala-NHz (TAPA-NH2) 1%, &
HAESERIZB VT TAPA X 0 b u THEMKICH
L CHMEITE NI EARENT NS 9,

AHFFETlE, substance P B & UF capsaicin <
AR EETHEAN (t) &5 12X-> THS
X5 scratching, biting 3 & UFlicking (SBL) 1T
B35 [p-Ala2, MePhe?, Gly(ol)?] enkephalin
(DAMGO), TAPA B X U TAPA-NH: D#HI/EH
WZOWTHRET A L3I, ThHTF Fo#
HITERC 2 B e ZFARD subtype (p1B &
Dpe) K2WT 1 XBERERETH S
naloxonazine 0 % F V> THRET L 7-.

ERMESEUHE

1. EREBY

EERIZIIMAE 20 — 25g O ddY RHEHE~ T X
(AASLC, ) 2fHL, ERICHTLET
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2. FHENS LUREFE

fE %Y X H-Tyr-p-Arg-Phe-g8-Ala-OH
(TAPA), H-Tyr-p-Arg-Phe-g-Ala-NH: (TAPA-
NH:) B X [p-AlaZ, MePhe*, Gly(ol)?]
enkephalin (DAMGO) TH 4. 3D2DOXRTFF
FAIMEHMBEBICERLTCEHRL 2.
Naloxonazine 3 & UF naloxone 1> 7 < LA
LT L7, 73, naloxonazine |3 24 EF[E AT
W5 L.

By EETENS (it) (&, Hylden and
Wilcox D5k 1V ([CHEL, HHO5%F (L-5) &
6% (L-6) OB~NEES 4L /YT ADEHET
5 L7

3. Scratching, biting $ & U licking (SBL) 1T
ENDRITEE

HERDTIAF v 7 r—YHIITT A% ]
oo AN, #1RMERICEDS L.
Substance P B & UF capsaicin <7 A2 ... #%5-
35 L SBLITEIROOLNE. ThHD—ED
1T8I% A b v 77+ v F T substance P x5k
121X 5470, capsaicin #&5-B1213 10 3 HIE
L7z, 3204 LA FTF Fid substance P
¥ 7213 capsaicin & [FFREIC 0.6 25 L7z,

4. HiatiLiE

EERFERIZ 1B 100 E LT, FHME L EHER
ETRLE., AEERZEICOVWTIE, FHOH
(ANOVA) |2 & b LB L 72%%, Dunnett DR 2
eV fERE 5% LT EEED ) LHE L.
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1. Substance P iti#% 55 SBLITEIC (T
% SEHEBERONMHIER
Substance P 0.1 nmol # i.t.#% 53 % & 50.7
1.7 sec ® SBLATEIA #R& b 17275, DAMGO 20
pmol % substance P & 3ti2 4.t %59 % & SBL
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Table 1. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by DAMGO in
Substance P-induced SBL Response in Mice

Treatment Behavioural Response (sec/5min)

Substance P (0.1 nmol) 50.7 + 1.6
Substance P (0.1 nmol)

+ DAMGO (20 pmol) 139 £ 2.3
Naloxonazine

+ Substance P (0.1 nmol)

+ DAMGO (20 pmol) 158 = 1.9
Naloxone

+ Substance P (0.1 nmol)

+DAMGO (20 pmol) 45.7 &+ 2.3 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of DAMGO (4.t.).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of DAMGO (i.t.).
Significant difference from substance P plus DAMGO group is indicated by ** P < 0.01.

Table 2. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by TAPA-NH: in
Substance P-induced SBL Response in Mice

Treatment

Behavioural Response (sec/5min)

Substance P (0.1 nmol)
Substance P (0.1 nmol)

+ TAPA-NH2 (4.0 pmol)
Naloxonazine

+ Substance P (0.1 nmol)

+ TAPA-NH:z (4.0 pmol)
Naloxone

+ Substance P (0.1 nmol)

+ TAPA-NHz (4.0 pmol)

50.7 £ 1.6

89 +09

22.9 = 1.9 **

479 £ 1.8 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of TAPA-NHz (i..).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of TAPA-NHz (i.z.).
Significant difference from substance P plus TAPA-NH: group are indicated by ** P < 0.01.

7813139 £ 23sec TTHELCHZON, B
73% DMHETH o7z, O 11 ZHEK
FEH1¥E T 4 naloxonazine 35 mg/kg s.c. DHiAL
BIZEoToEILRIABDOON o720 L
L, naloxone 1 mg/kg s.c. DRILEIZ L T,
| control fE % THI{E L 7= (Table 1).

—7%, TAPA-NH: 4 pmol 4.t. #5112 & %
substance P #F%ME SBL T8 O HIVEH 134
83% THh 1, Z DHEMHIVER X naloxonazine D
MBI o THELRERPRO LN, $/-,
naloxone 1 mg/kg s.c. FILIIC & 5 TIRITRLIC
Ehis 7z (Table2).

TAPA-NHz @ homologue T& % TAPA 2 pmol
D 4.t 3512 & % substance P %M SBLATEI D
MHEH X 88% THH, ZoOMHIEHI
DAMGO & [F]J#%1Z naloxonazine D EIALERIZ & - T
ERPLENT, naloxone D512 X - T 48.7 sec
&, 1312 control fE F CTRIME L7z (Table3).

2. Capsaicin L.t 5FEREME SBLITENC BT S
1 BEFEEZEOMHIER
Capsaicin 0.2 nmol % i.t. %53 % L &k 5E %
75 10 5[ THI 106 sec O SBLATEI D FHR S
7z. 2@ SBLATENIZA LT, DAMGO (20 pmol),
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Table 3. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by TAPA in
Substance P-induced SBL Response in Mice

Treatment Behavioural Response (sec/5min)

Substance P (0.1 nmol) 50.7 £ 1.6
Substance P (0.1 nmol)

+ TAPA (2.0 pmol) 59+ 13
Naloxonazine

+ Substance P (0.1 nmol)

+ TAPA (2.0 pmol) 9.3 £ 1.3 **
Naloxone

+ Substance P (0.1 nmol)

+ TAPA (2.0 pmol) 47.9 £ 1.8 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of TAPA (4.t.).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of TAPA (i.£.).
Significant difference from substance P plus TAPA group is indicated by ** P < 0.01.

Table 4. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by DAMGO in
Capsaicin-induced SBL Response in Mice

Treatment Behavioural Response (sec/10min)
Capsaicin (0.2 nmol) 106.4 + 8.8
Capsaicin (0.2 nmol)
+ DAMGO (20 pmol) 21.1 = 3.0
Naloxonazine

+ Capsaicin (0.2 nmol)

+ DAMGO (20 prmol) 20.2 £ 29
Naloxone

+ Capsaicin (0.2 nmol)

+ DAMGO (20 pmol) 136.2 £ 7.9 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of DAMGO (i.t.).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of DAMGO (4.t.).
Significant difference from capsaicin plus DAMGO group is indicated by ** P < 0.01.

Table 5. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by TAPA-NH: in
Capsaicin-induced SBL Response in Mice

Treatment Behavioural Response (sec/10min)
Capsaicin (0.2 nmol) 106.4 + 8.8
Capsaicin (0.2 nmol)
+ DAMGO (4.0 pmol) 35.1 £ 95
Naloxonazine

+ Capsaicin (0.2 nmol)

+DAMGO (4.0 pmol) 340+ 59
Naloxone

+ Capsaicin (0.2 nmol)

+DAMGO (0.4 pmol) 138.4 & 7.9 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of TAPA-NHz (i..).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of TAPA-NHz (i.t.).
Significant difference from capsaicin plus TAPA-NH: group is indicated by ** P < 0.01.
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Table 6. Antagonistic Effect of Naloxonazine or Naloxone on Antinociceptive Action Produced by TAPA in
Capsaicin-induced SBL Response in Mice

Treatment

Behavioural Response (sec/10min)

Capsaicin (0.2 nmol)
Capsaicin (0.2 nmol)

+ TAPA (0.5 pmol)
Naloxonazine

+ Capsaicin (0.2 nmol)

+ TAPA (0.5 pmol)
Naloxone

+ Capsaicin (0.2 nmol)

+ TAPA (0.5 pmol)

106.4 £ 8.8

182 = 4.7

81.9 £ 5.1 **

120.9 + 6.1 **

Naloxonazine (35 mg/kg) was administered s.c. 24 h before administration of TAPA (3.t.).
Naloxone (1 mg/kg) was administered s.c. 10 min before administration of TAPA (i.t.).
Significant difference from capsaicin plus TAPA group are indicated by ** P < 0.01.

TAPA-NH: (4 pmol) 3 & U TAPA (0.5 pmol)
BELVWHHERZRL, FOMGIER X
naloxone (1 mg/kg s.c.) 2 o TERAEIZHILE
N7z, DAMGO 8 & UF TAPA-NH: @ SBL 178D
L, naloxonazine D REILEIZ & » THPLIZ
RO ONG Do 72hS, TAPA O it %512 & 580
HEAIZIZITEE IR E N7z (Table 4,5).

¥ 72, DAMGO (20 pmol) ® i.t.¥#H&x5I2 L 5
substance P B & UF capsaicin #%%: SBL 17&/®
MHEERIZIZIIRBETCH 2 DIIH LT,
TAPA-NH: (4 pmol) |3 capsaicin %1 SBL 1T
B) X D b substance P FHEM SBLATHICH T 5
WHERHDR I TH A Z LD SR, —7F,
TAPA (0.5 pmol) #5-1C X % capsaicin #F5M:
SBLATE) DIMHIVER 1L 83% TH B DIZH LT,
substance P R M SBL 478y (50.7 sec/5 min)
Vg B EIHIER & 41% (30.0 sec/5 min) T&
-7z (Table 6).

% &=

BEWNT I JEBETH 5 glutamate ¥ BL ¥
¥ F = RTF FTH 5 substance P 14 (35
BHIZBVWTEADOLEICES L, FHEAD
EBIIRBHELTCVWARZEFMbh TS, B
%58 O substance P &H MIEDH 90% 1 p-

ZHEMEM-RNA BREB T2 Ll ENRT
WAHZEDDL, u-TBMVEEIEE L pre-synapse
IZfEH L T substance P& HMEH» 5 D
substance P DEHE % HI1H L T\ 5 T getE AR
ENTWDE Y, —F, SR EIEEISE I EARN
RER B E DOZHZMEBE TH S post synapse 12
BIEHL T, ZOZHFROEH2HHT L &
PHESINTVILEDNDL, u-THERIEEE G
pre- ¥ B X U post-synapse ' OERALIZ{EH
LTHREERERTEEZONA,

p-Z BRI 1 B g2 D subtype (254 &
NTWE 1, ZOREFEL, 4 (L1 BIU
pe) ZEAFEHHEO p-funaltrexamine B £ Uy
- BRI PUZE O naloxonazine % V272
KEENLFEICL>THESNALLDTH A,
%72, morphine IZRRZED 4 TEKESLET
RIEYTATHAHCXBK YT AV 1 B
LW p e XBEEROGES L ENT WD B,

Substance P # ¥ A2 i.t. % 5% % & SBLAT
BFERIND. IS OITENE NK SEKRE
MBI > THEWIIHERL SN E DD,
substance P (& NKi1 #BE 2 HEHEL TN
DITENZFERT A LPHPE o TWE, —
#, capsaicin @ i.t. %S IZL o THERESINS
SBL {T&jix, EEMT I /B TH 5 glutamate
B X U substance P &H #MifED pre-synapse |24
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f£9 % vanilloid ZBEEIMEHTAFICLY, Z
noBERYEOERZ /L TR SBLAT
@RI LI EPRAPHIN TS 1920,

KBFFEIZ BV TId, DAMGO, TAPA B XU
TAPA-NH: @ 4.t. %512 & 1) substance P &3
SBL ATE) 7% 70 — 90% #H| SN2 HETH S
FNZ1 20 pmol, 2 pmol B & U4 pmol & HV»
TEBRZTo72. 320FEF A FRTF Fid
substance P 5 SBLATE # #IGl L7 Z &
5, SThbD+HEF A FRFF Fidpost
synapse WlICHFET 5 u-THEHKEZHL T,
substance P 2 & 5 NKi B KD {EMEAL % #]
THIEFHEHL,I R o7, TOWHIERZ
TAPA-NH: {238\ T? A naloxonazine 35 mg/kg
s.CRILEIC X > THE LB EEH ORI
Doz, ZOEBMERDS, substance P 5
7 SBL 4782 xF 3 % TAPA-NH: O¥I{EH O —
613, naloxonazine MWD u-ZBHEZ ML T
W LEATRE I N,

Capsaicin %M SBLATENCX LT3 204 €
FA FRTF FEE LR ERHEEEZRL.
¥12, TAPA #5125 SBL 7B O#II/ER &
naloxonazine 35 mg/kg s.c. DEPLHEIZ X - TIZIZ
TEIHER E N, %D substance P #5114 SBL
7B A3 5 TAPA O#IHI/E i naloxonazine
ERZHTHAFLEZHDOE AL, capsaicin
(2 & o TilElE 2 5 substance P, glutamate B
& OF calcitonin gene-related peptide (CGRP) 7%
EDOERMREZ TAPAMMEML, Zh b SBLAT
IR T AMEOERE T AHICL T
SBLATE) # ¥l ¢ 2 F 2 RE L T\ 5.
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