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Nociceptin-induced scratching, biting and licking in mice: involvement of spinal H, receptors.
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Summary: Intrathecal mjection of nociceptin at small doses (fmol order) elicited a behavioural response
consisting of scratching, biting and licking (SBL) in ddY mice. The histamine H, receptor antagonist, d-
chlorpheniramine, inhbited nociceptin-induced behavioural response in a dose-dependent manner. Histamine H,
receptor knockout mice showed less SBL response to 1.t. nociceptin when compared to their wild-type mice.
These findings suggest that histamine-containing neurons in the mouse spinal cord may be involved in elicitation

of scratching, biting and licking behaviour following 1.t. injection of nociceptin.
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Fig.1 The effact of varying doses of histamine in the mouse. The  Fig.2 Effect of d-chlorpheniramine on nociceptin-induced
duration of scraiching, biting and licking induced by histamine  scratching, biting and licking response In mice. o
(200-3200 pmol) was determined over a 20 min period starting  Chlorpheniramine was co-administered i.l. with nociceptin
immediately after injection. Each value represents the meant (3.0 fmol) in a total volume of 5 ul. The duration of
s.e.mean of ten mice in each grup. "P<0.05, **P<0.01 when  scratching, biting and licking induced by nociceptin was
compared with CSF-controls.
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Brain regions involved in facial scratching induced by opioid in rats

Soichi Kawaharada, Tomomi Yamaguchi, Hiroshi Nojima. Yasushi Kuraishi
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Summary: Opioids administered to the central nervous systems for pain relief frequently elicit itch as

a side effect. The site of action is still unclear We examined the brain sites of scratch response to a

microinjection of morphine in rats. An injection into the spinal trigeminal nucleus produced the

greatest number of scratching among the sites examined. This region may be important in the

induction of itch.
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microinjection of morphine (3 nmol/0.2 nl
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Norbinaltorphimine, a selective x -opioid receptor antagonist,

induces an itch-associated response in mice
Junzo Kamei, Hiroshi Nagase*
Depariment of Pathophysiology & Therapeutics, Faculty of Pharmaceutical Sciences, Hoshi University
*Pharmaceutical Research Laboratories, Toray Industries Inc.

Summary: We examined the possibility that scraiching induced by norbinaltorphimine, a selective x-opioid
receptor antagonist, 1s due to an itch sensation, using compound 48/80 as control pruritogenic agent. When
norbinaltorphimine was mjected s.c. into the rostral back, mice scratched the skin around the ijection site with
their hind paws. Although the intensity of the scratching could not be compared because the dose and injection
route were different, the character and time course of the scraiching behavior induced by compound 48/80 injected
1.d. were similar to those with norbinaltorphimine. The scratching behavior induced by norbinaltorphimine was
dose-dependently and significantly inhibited by pretreatment with chlorphentramine. Compound 48/80-induced
scratching was also dose-dependently and significantly mhibited by p.o. pretreatment with chlorpheniramine. The
scraiching behavior induced by norbinaltorphimine was dose-dependently and significantly inhibited by
pretreatment with U-50,488H, a x-opioid recepior agonist. Unexpectedly, the scratching behavior induced by
compound 48/80 was also dose-dependently and significantly reduced by pretreatment with U-50,488H. These
results suggest that the injection of norbinaltorphimine into the rostral back of the mouse elicted scratching, which
may be an itch-associated response. Furthermore, the scratching behavior produced by norbinaltorphimine may be
due in part to the release of histamine followed by antagonism of x-opioid receptors.
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Figure 1. Dose-response curve for the scratch-inducing
effect of norbinaltorphimine. Mice were given a s.c.
injection of norbinaltorphimine or vehicle. The number
of scratches in 60 min was plotted against the dise.
Each point represenis the mean with S.E. for 10 mice.
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Figure 2. Effects of chlorpheniramine on
norbinartorphimine (A)- and compound 48/80 (B)-
induced scratching. Chlorpheniramine was injected p.o.
60 min before the injection of norbinartorphimine (10
mg/kg, s.c.) or compound 48/80 (100 pg, i.d.). The
number of scratches in 60 min was plotted against the
dise. Each point represents the mean with S.E. for 10
mice. *P<0.05 vs. saline-pretreated group.

Number of scratches

B
400

A

Saline

Number of scratches

2>

Number of scratches
A
=

*
*
*
Saline 3 10

U-50,488H (mg/kg, p.0.)
B  Norbinaltorphimine (10 mg/kg, s.c.)
400
)
£
&
5
i %
‘5 200
3 .
E
pae
Z
0
Saline 1 3 10
_ U-50,488H (mg/kg, p.0.)
Compound 48/80 (100 pg, i.d.)

Figure 3. Effects of U-50,488H on norbinartorphimine
(A} and compound 4880 (B)-induced scraiching.
Chlorpheniramine was injected p.o. 60 min before the
injection of norbinartorphimine (10 mg/kg, s. C.) Or
compound 4880 (100 mg, id.). The pumber of
scratches in 60 min was plotted against the dise. Each
point represents the mean with SE. for 10 mice.
*P<0.05 vs. saline-pretreated group.
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Antipruritic effect of a novel « opioid receptor agonist TRK-820 in mice.
Kiyoshi Okano, Yuko Togashi, Hideo Umeuchi, Yoshitaka Yoshizawa, Toshiyuki Honda, Toshiaki Tanaka,
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Kuniaki Kawamura, Jun Utsumi, Takashi Endoh, Junzo Kamei* and Hiroshi Nagase
Toray Industries, Inc. Pharmaceutical Research Laboratories
*Faculty of Pharmacological Sciences Hoshi University
Summary: We have evaluated the effect of a specific kappa receptor agonist TRK-820 in murine pruritus model.
Peroral administration of TRK-820 dose-dependently reduced the number of scratching behaviors induced by
substance P or histamine. TRK-820 did not affect gross behaviors. The scratching inhibitory activity of TRK-820
was dose-dependently antagonized by kappa receptor antagonist nor-BNI. Typical antihistamines, ketotifen and
chlorpheniramine, did not inhibit the SP-induced scratching behavior. These results indicate that TRK-820 has

anti-pruritic effect against SP-induced and antihistamine-resistant pruritus via opioid kappa receptor.
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Fig.1, Effects of TRK-820 or Anti-histamine Drugs on the histamine induced Scratching in Mice.
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Fig.2, Effects of TRK-820 or Anti-histamine Drugs on the Substance P induced Scratching in Mice.
mean ts.e.(n=8), ** p<0.01 (Dunnett’s test)

(3)ICR %<7 RIZF1T5D TRK-820 D F | »>mEXITEHNHHERICH 353 A AF « TBEFIEDIE




ICR 2= RZA A AF x TBEEIE I TH D nor-binaltorphimine (nor—BNDZ K TH 5L . 24 BfE#ic
YT A AP FERS| > ETENT T3 TRK-820 (100 2 g/kg. R OB 5)0OMBIERA AL,
F DR . TRK-820 O 5| > X2 fTEHIRIYER L nor—BNI iIc X» TH EEFEICER XN Fig.3),

EE

1507

1257 2F £k o5

e | et

[—
-
=

i

—]—
|_

[0 D-Maanitol
T B TRK-820(100 1 g/kg, p.o.)

-]
wn
]

L
o
|

e
)
|

-

Number of Scratches for 30 min

—I—‘ ! I
0 1 3 10
nor-BNI ( mg/kg, s.c. )

=

Substance P Substance P
(-} (250umolbody, id.)

Fig.3, Effect of nor-BNI on the Scratching-inhibitory Effect of TRK-820 in Mice.

mean *s.e.(n=8}, n.s.: not significant

* p<0.05, ** p<0.01, ##p<0.01 (unpaired t—test)
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Effects of opioid and its reiated compounds on the learned helplessness in mice

Makoto Ukai, Makiko Suzuki, Shiho Satoh and Takayoshi Mamiya
Department of Chemical Pharmacology

Faculty of Pharmacy, Meijo University

Summary: We investigated the involvement of opioid system in the leamed helplessness, an
index of depression in mice. Animals pre-exposed to inescapable electric shock were treated
with either morphine, naloxone or U-50,488H. Stimuiation of x -opioid system by U-50,488H
reversed the escape failure induced by shock pre-exposure, whereas u-opioid system did not
affect the failure.  Furthermore, the attenuation of escape failure by U-50,488H was

antagonized by MR2266, an opioid receptor antagonist. These results suggest that « -opioid

system has an important role in the leamed helplessness model of depression.
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Fig. 1 Effects of U-50,4884 on the number of escape
failures in active conditioned avoidance response for
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New bioactive functions of Spinorphin
Tadahiko Hazato. Yukio Yamamoto, Mariko Shimamura, Hiroshi Ueda :
Tokyo Metropolitan Institute of Medical Science, Nagasaki University !

Summary:Spinorphin, an endogenous factor that inhibits enkephalin-degrading
enzymes from spinal cord was a new necuropeptide.It showed analgesia in a
different manner compared with morphine.Its analgesia may be caused by an
inhibitory activity towared enkephalin- degraded enzyme, dipeptidyl peptidase
IHI(DPPIII) .

FEAA FRT7FFBEALORHZhHh EEES,. SIS KERAESE LTINS
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EBiX. "B ToEHPHIRERDRESDH ROBROBENTHE N, BZLEBRELE
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BRED, KWED., IR tlEmg W, DPPHID SKE R Arg-Arg- 8 -naphtyl
THEERBELTWSafEEDPEI SN, amideZ HWTHEL = REBERIZ. BE
<[], SpinorphinBi#{EEW L A PWHE 2K BE25mM Tris-HCI(pH 7.4) #£#H M T30
L, 2077 2REEDPPIIIOMN /Mg bestatin & FREEH200 uM, RIS
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L. ARESTHW:E. XHEHMNBREIE
2. LTOAHETIro=. MERTT~YY
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SPEEFHL. IOV REBTKELIAFL
o EfRBGEHMERNOMBEZIEREL =,
E¥pS53., sowiovAsza) vk
ET#HELEESFAUROFGFER)FL
VR —-LEHLHPLOHERERHEL
THE, ARBEEEETEWHATSIILT
fTole AL HEARNBHEEL &
. salineil X > CTHIENBERZD SN
OrERBL TS, ERERABLE. ¥9
O#|MEAE. 2EOBK2pmo)FRGEE
HEHOKEZDEHIEN T I EMABL
RETOMBIETHMGL =

NREEE

48], Spinorphind TORALLETHEHN
WT, V5770 4REBERCN LT,
HBAOCHETI2VEISIIPEREEL =,
TORR. Fig.1l ExTLE5E, BEGS
¥ (VVYPWT,LVVYPW,VVYPW){E, =
o7 ) Y RARMERODPPIIEHLTE
hN2hBHL5BREOHEFEIEMEIN =,
L»L. VYPWT,YPWT,PWT,VYPW,YP
W,VYP®D SpinorphinB#{EEWIT. MK
BRINUTHEORERIRPSE, ¥
CTC.DPPHNIENUTHIEEHEYDR

Spinorphin analogues

Inhibition (%)

Fig. 1. Effects of spinorphin analogues on DPPIII enzyme activity. DPPIIL
enzyme activily was measured in the presence of various spinorphin
analogues (5 pg/ml). Inhibition (%) was expressed relative to the control
value without a spinorphin analog. Data were the means = SD of two

determinations of three different experiments.

Table 1

IC,, of Dipeptidyl Peptidase III Inhibitors against
Enkephalin-Degrading Enzymes in Mammalian Tissues

1C (pg/ml)
Spinorphin Tynorphin Leupeptin

Human neutrophil®

DPP III 4.2 0.029 >10
Monkey brain®

AP 3.3 > 10 >10

DPP 111 1.4 0.086 >10

NEP 10 >10 >10

ACE 2.4 >10 >10
Porcine kidney®

DPP 111 > 100 >100 0.036

* The value of the mean by two determinations for five different

experiments.
b The value of the mean by two determinations for four different

experiments.

%4 L7=Spinorphin Bl #H{L G HBEKE
FICHEEGESS 20EHEHCERN L. IC,,
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B2it. @hzoer MBAEYHEE LT
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DE>GHEMRZHITIPERA L .
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MYBEETERESNRTWRNW, 20D
BRCATHEEAZERMOL7.5 X107
MEZRL. XK BOES>FLEPTH
Bo
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T. BKEREE EREICAH T 5HEE
AEEgm Lk, SINEEESS 300 O
RFERGHEEE (ACU),104. 204,
305 TOHAMEDI S0 #ANYEE
(ED #1) #HH U , Spinorphin & H ¥
T3¢, X IXIRAEE TH > J/=(Table. 2),
Morphine, DAMGO3 L TFU-69593DED;,
A Eh2h340pmol,33pmol H L T1.4
nmolTH B2 & LD, DPP MIOHEW
FHE®WS Tynorphin . P2 DBV
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Table 2 Comparison between SPINORPHIN and TYNORPHIN
on the bradykinin-induced flexor responses tn mice.

EDso (pmel)
SPINORPHIN TYNORPHIN
AUC 28 (1.3-628.2) 38 (4.6-317.5)
10 min 76 (9.1-633.3) 23 (2.6-203.9)
20 min 7 (0.2-205.8) 37 (3.8-357.5)
30 min 95 (10.1-895.2) 66 (9.1479.5)

Values in parenthesis are 95% confidencelimits. A minimum
of 3 doses with 6 animals per dose were used to costruct dose-
rESpONSe rESpoNnse CUrves.

Pl k. Spinorphin € OBA{EESHLD
COHFLWHEHOLEERBIZEK, =277
7V AMBDPP NIDHEELREBHIEREL
TWaLagEEsrwahz, S&. Vo7
7F—VICEHREFD SDPP IIHEDE =
ARSIV EEHAITHLE. FTILWLWESN
Eou s EXoh 5.
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21,503(2000)
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Release of endogenous opioid peptides by p-opioid receptor agonists

Tetsuo Oka, Kenya Kosaka, Masayuki Kanai, Kazuhito Akahori, Masaru Nakabayashi,
Shigeru Takahashi, Kayoko Iwao, Hiroyuki Kobayashi, Yoshiharu Ara

Department of Pharmacology, School of Medicine, Tokai University

Summary: The hydrolysis of [Met']-enkephalin (met-enk), leu-enk, met-enk-Arg®-Phe’,
met-enk-Arg’-Gly -Leu’, and dynorphin-(1-8) by membrane preparation is almost completely prevented
by the mixture of three peptidase inhibitors (Pls), amastatin, captopril and phosphoramidon. Additionally,
anti-nociceptive effects produced by the intra-third-ventricular (1.t.v.) administration of these endogenous
opioid peptides are augmented more than 100 fold by the it.v. pretreatment of rats with three Pls.
Unexpectedly, anti-nociceptive effects produced by the 1.t v. injection of morphine and DAMGO, that are
not hydrolvzed by the peptidases, are significantly enhanced by the 1.t.v. pretreatment of rats with three
Pls, although those induced by ketocyclazocine or [D-Pen™]-enk are not change by three Pls. The

evidences indicate that yu-opioid receptor agonists release endogenous opioid peptides.
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T2 LEBFEINT, 2FY, VI FRARIEXREILOCHESINERTF FiX, 38O
FHE—VIZELOWMAKBAEELII, ERAPETT 2 BRI, 65O
EHA A A FRTFFE, 79y VOB IRMBLCRERIZBZDONINBEEDRI., 3H
O Pls DERTEEZNKESITDHI LRI, 100 FLERESRDZERFTEINE 7, 8,
RTFE—BTMKIBEINDRNWZEBRMOLNTWVWAELE XORBEDEIZ. P ORE
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EB 1k
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1. FIMBICOAHEBE®RIO P 2HE5EI100HICFLE R IO nmol 85 L-E. OF
vAREF (A, AT RTIUNAL (C) BEEFRFT IRy (P) OF 10 nmol ¥ EHrBAHE
(ACP) # R 5% 10 BEIZELE R 10mmol &K G L8, o5 RIZ, @ AC % 10 nmol, & AP
% 10 nmol, BLUTBO CPEZ 10 nmol REEZENRREEEHREGZ 10 HICEAE X 10 nmol %
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QEIIAEICKRED-27-, LML, @. @, BLUGIZ. OB, FEOEIEDS
o,
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BRMEZERE L, 1OQLOHEBKIIEREZIToT, TR, ACPILL2HEEDROK
mMIERIZ., 7 b A7 TV [D-PenJ-enk DB WZIZRBD LNl h o 70,
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EOME T, SHOFELAAS KRXFF RIWTRLHEBEDELZAL. LAV EOHER
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DAEFA FRXTF RO 1 EHIWVEI28U ETHLalEREWEELILT,

51 FH 3Cmk
1. Hiranuma T, Oka T. (1986) Effects of peptidase inhibitors on the [Met ]-enkephalin hydrolysis in
ileal and striatal preparations of guinea-pig: almost complete protection of degradation by the
combination of amastatin, captopril and thiorphan. Jpn J Pharmacol. 41(4):437-46.
2 . Hiranuma T, Iwao K, Kitamura K, Matsumiya T, Oka T. (1997) Almost complete protection from
[Met']-enkephalin-Arg’-Gly -Leu® (Met-enk-RGL) hydrolysis in membrane preparations by the
combination of amastatin, captopril and phosphoramidon. J Pharmacol Exp Ther. 281(2):769-74.
3. Hiranuma T, Kitamura K, Taniguchi T, Kanai M, Arar Y, Iwao K, Oka T. (1998) Protection
against dynorphin-(1-8) hydrolysis in membrane preparations by the combination of amastatin, captopril
and phosphoramidon. J Pharmacol Exp Ther. 286(2):863-9.
4 . Hiranuma T, Kitamura K, Tamguchi T, Kobayash1 T, Tamaki R, Kanar M, Akahon K, Iwao K,
Oka T. (1998) Effects of three peptidase inhibitors, amastatin, captopril and phosphoramidon, on the
hydrolysis of [Met']-enkephalin-Arg*-Phe’ and other opioid peptides. Naunyn-Schmiedeberg's Arch
Pharmacol. 357(3):276-82.
5. Taniguchi T, Fan XT, Kitamura K, Oka T. (1998) Effects of peptidase inhibitors on the
enkephalin-induced anti-nociception in rats. Jpn J Pharmacol. 78(4):487-92.
6. Kitamura K, Akahori K, Yano H, Iwao K, Oka T. (2000) Effects of peptidase inhibitors on
anti-nociceptive action of dynorphin-(1-8) in rats. Naunyn-Schmiedeberg's Arch Pharmacol.

361(3):273-8.



