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1. BEDAH=_XLIZEAT IHE

B, WENMEES, HWARBUCKT 2 RIS HAT 2REAEE L VIEE TRRALZEZ S L R
THAEREL BT T 4 =Tk EOREIC BT 5, RESZSEFE—KKOEHMED & E#ET 5 glutamate NDIR
HHEH2HEH TV, RIFHBORERET T3, FHMEA=—2— 0> ORESEHIENT LI D
HMoNTEBY, ZoOBRIC, REMEIC & 2 —KK0BHD 5 O glutamate DEBEDFHELHB S L #E
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Fig. 1 Time-course of glutamate (Glu) release increased by capsaicin or high K*, The increase
in fluorescence 1, 3 and 5 min after stimulation with 10 mM capsaicin or 80 mM KCI was
quantified as Glu concentration in superficial laminae (®),lamina X (®) and ventral horn (a),
respectively. Data are expressed as mean+S.E. (bars) values of three slices from three animals.
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WIN5, HHEZT Tk (ERTALOZALE DAL 201213, HiEd 5O glutamate DibEHE & Z D%
b EXEEEICEIER & LTI 2 5, bW 3 glutamate WEED WHALEOMS A UETH D, £ZT, T v
b FHIER A DY) % glutamate dehydrogenase & NAD*Y # & Lol 272 L 7235 MICEE L,
FHRICHKAET 2 — KK OARHED IR D & PRI B & ) HE8E X 15 glutamate %, #hn9 % NADH 4
Fe& L THREXUVY ——ERBMEEE A THRIHT 5 2 & T, glutamate ##ED & & AL WAL %
WS TR L 7253 2], Capsaicin ##Ic & 5 glutamate @Bz =& L CHFEEEA L, IBBLIUXET
AHLNTzDITKTL, EBREK A 4 RIBIC L 2683 FHEA 2 SCIKAEEKTRLONGZ L 2H
Loz L7z (Fig. 1), 2 b DFERH &, IEHERC, glutamate % #8E$ % capsaicin B — KKk
HEX, EELTHEHEAL, NBIUXBIIHEILEL TWEZ EXRBEINT,

II. RAEYOHBAERBRIERICHT 3R

FHBREREICH L EFERERS TERBERENRIBOLNTWE KR NTF FR)ILEYDcal-
citonin(CT) 13, B CTOSERREKICB W THRNZRGDLE L BRITIZHRESHFERNI LA EALN
Twie\w, AR CiE, formalin FIEUIC L 2REBBET N EZL LW TCT L LTAR7FX ALY F =
> HEMR (eCT) 2 HHE TICRE L1z & EOBREZEMEA LT[R 3], eCT 2L Tic 1 EEEL
T3 formalin FRIEHEBBIIMB SN LA 72, LA L, eCT 2EFic1 BH1ME7 BRERKEHRE T2 &
12 & D, formalin FRFEBBIIZLICHH S 72 (Fig. 2), £ 5512 & 5 eCT R EZA/ER»
RAE#RS THRBAL 22 L3, AREBEETVICEIT % eCT DEADE MBI 5 BRUcEER I 8L
T HURRE R R L 72,

o 200 T Fig. 2 Effects of repeated systemic injections of
= I [Asu*"]eel calcitonin (eCT) on formalin-induced
S r ? hyperalgesia. Vehicle or eCT was administered
? 150 L N— daily for 7 days and dilute formalin was adminis-
= [ eCT injections tered 15 min after the last injection of eCT. O :
4 I vehicle (z=13), ®:eCT (0.4 Ukg™* day}, n=
s : 12),¢:eCT (4 Ukg'day!, n=14), and a:eCT
g 100 r (40Ukg~'day~!, » = 12), Each point represents
2 means and S.E. *p <0.05 when compared with

[ vehicle.
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M. FEADAH=_XLIZEAT 2HE ,
FEAL, BEBEBDFETARLERD—DTH Y, NRERIC LM ZEAFEAEZET 2L 0D0°H 575,
FEADFEBFICEHL THHIN TWEZ L id v, b M5 T2 AL LD 4 bsub-
stance P(SP) 2 =7 20BEHICENENT 5 &, HEAREITE (Gl-oREATH) »EEIND, SP O
AEFEF & LT, SP 2 E 8 0 EH#HIM A & histamine %8 X, 2 histamine |2 & ) FEAHDET B
EHEENTWE, 255 SPI3, IBEMEEKIE~7 2 (WBB6F1 W/WY) 2 BT Bl xiE~
7 ZADERIEHE =7 X & RRRICFEABEITE 2 B L 72, Z DRI, SP OFEABEITEIE /A 12 B
MRS B R E R 1372 L T WHRERE L R E N2, $72, SP OFEABEATEIE AT NK1 22 H W
Kickn#flanzz & k0, SP o NK1 ZFEADERAD A% { & b —FBE5- 3 2 el L R & Lz,
bz e, SPOEARE LT, —KKOHHED NK1 SZFRDNER M D—D TH 5 W REMEDHESE
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ENTz, AR TIE, =7 ZAERBAEH T NK1 %54k mRNA OREBUC D W» T FEWFHTEZ W
FANTz [JFFE 5], ZOKER Fig. 313N 5 & 9 127 25 RMREETNIC NK1 Z4K mRNA 7 & h
2o THZ LIF—REEME LIC NKI ZFERPHBLL TB Y, SP 2 EHE— KK UKHED AR #KIC/E
L5 TREME 2 RRY 5.

(A) (B)

Fig. 3 RT-PCR for NK,receptor mRNA in the dorsal
root ganglia of mice and the confirmation using
nested PCR and digestion wih restriction enzymes.
A : RT-PCR of RNA from the dorsal root ganglia
using four pairs of primers, NK,-1 plus NK,;-6 (lane
1), NK;-2 plus NK;-5 (lane 2), NK,-3 plus NK,-7
(lane 3), and NK,-4 plus NK,-7 (lane 4). M : ¢ 174
digested with Haelll. B : Identification of the 264 bp
PCR product (lane 1) by nested PCR using internal
primers, NK,-4 and NK,-6 (lane 2). M: pBR322
digested with Mspl. C: Identification of the PCR
products by digestion with restriction enzmes (StuI,
Haelll and Hinfl) . The restriction enzymes used are
shown under the each lane. a. b. c. and d correspond
with 1, 2, 3, and 4 in Fig. 3A, respectively. M1: ¢ 174
digested with Haelll: M2: pBR322 digested with
Mspl.; nd : not digested.
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V. DS, BRE, BEOAHZXLIZEHT 3HE

Bilx s+ 7 AN EFEBICL T, RESLEF LW EABREZERL TWdEEZLNTWE,
KL =2 — 0 L F 7T ARRICE L BESLHER v b7 — 7 DIEIEOBF 28 5502 T 512 I3
DI BETH L s, —2—u > ET)0 NG108-15 il % Fv>C, Z0Mikseie{h R
BFEIIHIC BS54 2 H KT TA20 2 cDNA 7 u—=> 7' L7z, TA20 DE&RE % A5 12ic, Tt o
Z v M TD TA20 mRNA FEHENZL2MRET L 72 B 6], TA20 mRNAIZREAE 13 HA2 5 16 HO
FICBN THEM LA 52%, KMEE CldERL ) EROBFPREAEI B, PMR7LX > Ml TH%
BUIEB L RRICE E - 72, #WHED TA20 mRNA (34H], %28l (HWEHAR 2R -7z (Fig. 4). KL
b, TA20 i3, fETTEBEDEL T 5 L B HERAL & RIS HIG L TZDRBIES ML TWwb Z & ¢
REANTZ XY, MEER Y P77 DOEBICEE L T 3 iR B E 72,
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Fig. 4 The expression chage of TA20 mRNA in devel-
oping rat brains. The relative expression levels of
TA20 mRNA in the cerebral cortex (0O),
hippocampus (&) and cerebellum (o) are shown
through the development. Quantified expression val-
ues of TA20 mRNA are shown as relative percent-
ages to a maximum intensity. Data are expressed as
means+S.E. (bars) values of six slices from three
animals.

O ROOE
1. BEDODAH=_XLIZEET 2HE
1) Dual effect of serotonin on formalin-induced

nociception in the rat spinal cord.

T. Oyama, M. Ueda, Y. Kuraishi and M.

Satoh. Neurosci. Res., 25, 129-135, 1996.

Summary : To examine the role of the descending

serotonergic system in the regulation of spinal
nociceptive processing, the effects of serotonin (5-
HT) and selective ligands for 5- HT receptor
subtypes on persistent nociception were inves-
tigated. Formalin (5 % formaldehyde) injected into
the plantar region of the rat hindpaw induced two
phases of aversive responses such as licking and
biting. Intrathecal administration of selective 5 -
HT3 receptor antagonists, granisetron (0.1-100
pmol / rat) and ondansetron (1 -1000 pmol/rat),
reduced the second phase of the formalin-induced
aversive responses without affecting the first one.
The antinociceptive effect of granisetron (100 pmol
/rat) was abolished when 5-HT was depleted from
the lumbar cord by pretreatment with 5,7-dihydroxy-
tryptamine (5,7-DHT). In the 5,7-DHT -treated

rats, intrathecal administration of 1-(m-chloro-

phenyl) - biguanide, a selective 5- HT3 receptor

agonist, facilitated the aversive responses in the
second phase whereas that of 8-OH-DPAT, a selec-
tive 5-HT1A receptor agonist, suppressed them.

Intrathecal administration of 5-HT showed a dual

effect on the second phase of the aversive responses

in the 5,7-DHT-treated rats; 5-HT inhibited the
aversive responses when administered at a low dose

(0.1 nmol/rat) but facilitated them at a high dose (1

nmol / rat). In addition, the inhibitory and

facilitatory effects of intrathecal 5-HT were block-

ed by its co-administration with NAN190, a 5-

HTI1A receptor antagonist, and granisetron, respec-

tively. These results suggest that 5-HT suppresses

formalin-induced nociception in the spinal cord via

the 5-HT1A receptor and facilitates it via the 5-

HT3 receptor.

2 ) Visualization of glutamate release from rat
spinal cord with a conforcal laser scanning
microscope.

C. Tohda and Y. Kuraishi. Newrosci. Res., 24,
183-187, 1996.

Summary : Visualization of the release of an
excitatory neurotransmitter, glutamate (Glu), from
a slice preparation of the brain and spinal cord may
be of great advantage in studying the release of Glu
from a small population of neurons. When capsaicin
(10 mM) was applied to a slice of the rat spinal cord
immersed in a medium containing glutamate dehy-
drogenase (GDH), an oxidized form of nicotin-
amide adenine dinucleotide (NAD*), and tetrodotox-
in, we observed an apparent increase of fluores-
cence in superficial laminae and lamina X, using a
confocal laser scanning microscope. Such an
increase was not observed in the absence of either
NAD* or GDH, inhibited by removal of extracel-
lular Ca?*, and abolished by capsazepine (100 mM).
In contrast with capsaicin, Glu release evoked by
high-K* was observed in all laminae throughout the
grey matter. The present results suggest that this
system enables us to see the site of the release of
Glu as an image and that capsaicin releases this
amino acid mainly in superficial laminae and
lamina X in the spinal cord.
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3) Antinociceptive effects of repeated systemic
injections of calcitonin in folmalin-induced
hyperalgesic rats.

H. Umeno, T. Nagasawa, N. Yamazakiand Y.
Kuraishi. Pharmacol. Biochem. Behav., 55, 151-
156, 1996.

Summary : Calcitonin (CT) produces a long-last-
ing analgesia in patients suffering from painful
diseases following repeated systemic injections, but
there have been few reports on the antinociceptive
action of systemic injections of CTs in animal
experiments. This study was conducted to elucidate
an antinociceptive action of systemic CT in rats.
An injection of dilute formalin induced hyperalgesia
for about 2 h. Single topical injections of 0.12 and
1.2 u, but not 0.012 u, of [Asu*”]eel CT (eCT) into
the same site of formalin injection inhibited the
hyperalgesia. Repeated systemic injections of eCT
(4 and 40, but not 0.4, u kg™* day™!) for 7 days
inhibited the hyperalgesia, while the single injection
was without effects at doses tested. Although the
highest dose of eCT (40 u kg™! day™') inhibited an
increase in body weight following repeated injec-
tions, lower doses (0.4 and 4 u kg™! day™!) were
without effects. The antinociception following
repeated systemic injections of eCT (4 ukg=!day™)
lasted for at least 24h, and subsided by 3 days
following the last eCT injection. These results indi-
cate that the repeated systemic injections of eCT
produce a long-lasting inhibition of formalin-in-
duced hyperalgesia in rats. This inhibitory effect is
similar to CT analgesia in human subjects in terms
of a necessity for repeated administration, effective
dose and long-lasting effects.

4) Processing of nux vomica. VII. Antinocice-
ptive effects of crude alkaloids from the un-
processed and processed seeds of Strychons
nux-vomica in mice.

B. Cai, T. Nagasawa, S. Kadota, M. Hattori,
T. Namba and Y. Kuraishi. Biol. Pharm. Bull.,
18, 127-131, 1996.

Summary : We examined the antinociceptive
effects of the crude alkaloid fractions (CAF) of nux
vomica (the dried seeds of Strychnos nux-vomica
L.) and the influences of various processing
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methods upon their antinociception in three analge-
sic tests in mice. In the tail-pressure test, the CAF
(0.01-1 xg/kg, i.p.) of nux vomica that was un-
processed or treated with sand-, locorice-, or vine-
gar and sand-processing showed clear antinocicep-
tion. The CAF (1 ug/kg, i.p.) of vinegar-processed
nux vomica showed antinociception, without effects
at lower doses of 0.01 and 0.1 mg/kg and those
treated with urine- or urine and sand-processing
were without effects at doses of 0.01-1 ug/kg.
Morphine (2mg/ kg, s.c.) showed short - lasting
antinociception, without effects at a dose of 1 ug/
kg. In the hot-plate test, the CAF (100 xg/kg, i.p)
of nux vomica having undergone sand processing
produced a significant antinociception, without
effects at lower doses of 0.01 and 1 ug/kg. The
CAF (0.01-100 xg/kg, i.p.) of nux vomica that was
unprocessed or treated with oil- or vinegar and sand
-processing and morphine (1 and 100 xg/kg, s.c.)
were without effects. In the acetic acid-induced
writhing test, the CAF (1 xg/kg, i.p.) of nux vomica
that was treated with sand-proessing significantly
inhibited the writhing behavior, while those of nux
vomica that was unprocessed or treated with oil- or
vinegar and sand-processing and morphine were
without effects at a dose of 1 ug/kg. The present
results demonstrate the antinociceptive effects of
the CAF of nux vomica and suggest that sand-
processing is good for the analgesic potency of nux
vomica. It is also suggested that the CAF of nux
vomica has distinct antinociceptive potency, even
after treatment with licorice-, oil-, vinegar and
sand-processing.

M. FEADAH=_XLICET 2HE

5) Expression of tachykinin receptor mRNA in
dosal root ganglia of the mouse.
T. Andoh, T. Nagasawa and Y. Kuraishi. Mol
Brain Res., 35, 329-332, 1996.

Summary : We examined whether mRNA coding
for tachykinin NK1 receptor is expressed in the
dorsal root ganglion (DRG) of the mouse, using
reverse transcription - polymerase chain reaction
(RT-PCR). Both the RT-PCR of the total RNA
from the DRGs using four pairs of primers and the
digestion of these products with the restriction
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enzymes gave the bands with predicted length.
Further amplification (nested PCR) of the part of
one PCR product also gave the band with predicted
length. Southern blot hybridization of RT - PCR
products of total RNA from the DRG and several
CNS regions revealed that the expression level of
NK1 receptor mRNA in the DRG was similar to the
cerebellum and less than the olfactory bulb, cere-
bral cortex, medulla oblongata and spinal cord.
The present results suggest that NK1 receptor
mRNA is expressed in the mouse DRG, although the
level is relatively low.

N. #EDPMEL, R, BEDAD=ZXALICEAT S
MR
6 ) Expression of mRNA for a neuronal differen-
tiation factor, TA20, in developing rat brain.
C. Tohda, S. Nagai, Y. Kuraishi and Y.
Nomura. Neurosci. Res., 25, 129-135, 1996.
Summary : In our previous study, a novel factor,
TA20, was isolated from NG108 - 15 cells. The
TA20 mRNA was increased by stimulation which
also induced neuronal differentiation. Neuronal
cells overexpressed with TA20 extended long neur-
ites and stopped cell growth (Tohda et al., 1995,
Neurosci. Res.., 23:21-27). We investigated the
expression pattern of TA20 mRNA in developing
rat brains to predict physiological roles of TA20.
TA20 mRNA began to increase between embryonic
days 13 and 16. TA20 mRNA was observed mainly
in neocortical, hippocampal and precerebellar neur-
oepithelium on embryonic day 16. Although the
level of TA30 mRNA in the cerebral cortex was
higher before birth than after birth, the level in
cerebellar Purkinje cells increased gradually even
after birth. The high expression level of TA20
mRNA in the hippocampus was maintained before
and after birth.. Thus, TA20 was expressed highly
in brain regions in which neurons were changing
morphologically and qualitatively, suggesting that
TA20 may be involved in neuronal formation in
vivo.
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1) 88 R EEEEWEOWERE L GUFED 2 4 =X
L. FEAEBET 6 3-8, 1996.
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1) &A F REEK TEBE, K 1797
AZ AP DFEAZLHMEEr LN XL T v
WEEIC L BDH? HBEMEPFEALKRI T4,
103-111, 1996.

O ERBE

1) B B IIOXOFHERECLAEADOHR
3ATEED . JLEEEERBVMMTRSFILHSR, 1996,
9, &iR.

2) REmME, REYS, FAEX, K 0F, 2R
T VIADYTRAIAPERSI-BETH
2% (¥ ¥ 2-chloroadenosine & carrageenan )
ME. FOOAAEEZRFSR, 1996, 3, Rig.
T. Andoh, T. Nagasawa, I. Saiki, K. Hayashi
and Y. Kuraishi, Effect of 2-chloroadenosine
and carageenan on substance P - induced
scratching in mice. Jpu. J. Pharmacol., 71,
Suppl. I, 302P(1996).

When injected into the human skin, substance P
(SP) produced an itch sensation , which is believed
to be mediated by histamine liberated from mast
cells. However, we have recently found in mice that
SP elicits itch-related behavior, which is inhibited
by NKI1 receptor antagonist, and that SP induced



such behavior even in mast cell-deficient mice. As
NKI1 receptors are expressed in macrophages
(M¢), we examined whether M¢ would be
involved in SP-induced itching in mice. In the pres-
ent experiments, SP (100 nmol) was intradermally
injected into the rostral back of the male ICR (28-
32 g) mice and in one experiment mast cell-defi-
cient mice (WBB6F1 W/W", 33-40g). For itch-
related response, scratching of the injected site by
either hind-paw was counted. Pretreatment with
carrageenan (0.1-1.2 mg, i.p., —24 h) produced the
dose-dependent inhibition of SP-induced scratch-
ing. Pretreatment for 24 h with 2-chloroadenosine
(ChA, 5-50 mg, i.v., —24 h), but not adenosine (50
mg, i.v., —24 h), also produced the dose-dependent
inhibition of the SP action. ChA (50 mg) inhibited
the SP action in mast cell-deficient mice. As car-
rageenan and ChA are toxic to M¢, the present
results suggest that M ¢ are at least in part involved
in scratch- probably itch-inducing action of SP in
mice.

3) RiEYHEE, Yaakob H.B., £¥E, &R F:
Papain DEREHEI I XICE| R EFTHEE
7 3. #6IMAFAEKEZRFR, 1996, 3, RIF.
H.B.Yaakob, T. Nagasawa, T. Andoh and Y.
Kuraishi, Intradermal injection of papain
elicites scratching behaviors in mice. Jpn. J.
Pharmacol., 71, Suppl. I, 302P(1996).

Although pruritus is the common symptom of
cutaneous diseases, the mechanisms are unclear.

Papain, a protease, causes an itch sensations in

human subjects when applied to the skin. In the

present experiments, we examined whether papain
would elicit itch-related behaviors, that is, scratch-
ing in mice. Papain was intradermally injected into
the rostral back of the male ICR mice (5 weeks old)
and their behaviors were recorded using a video
camera, which served for behavioral observation.

Papain (1-100 ug) dose-dependently elicited the

scratching of the injected skin by the hind paws ; the

number of scratching at papain dose of 100 ug was

205.9 + 42.7 per 60 min (n=38). Papain (100 xg)

denatured by heat at 100°C for 10 min was without

effect. When coadministered with papain (100 xg),
the protease inhibitor antipain (100 xg) significant-
ly suppressed the papain - induced scratching.
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Pretreatment with capsaicin (50, 50, 100, 150 and
200 mgkg~'day™!, s.c., daily for 5 days) significant-
ly inhibited papain (100 xg)-induced scratching.
These results demonstrated that papain induces
scratching, which may be due to the sensory, prob-
ably itch, stimulation of the skin. It is suggested
that the proteolytic activity is responsible for the
action of papain.

4) REFE, ILARXE, REYEW, B8R F, £#
A XTI DI -BETRHEEEAGTY
ADRMIZLVRLE D, BAEZSFIES,
1996, 3, €iR. BEEEE I, p.29.

[B )] #F < i, compound 48/80 % serotonin (5-
HT) # ddY R=7 ADEFIc&5 T 5 & EAREAT
g (5l-oREATE) 2EET LD, HHHLELD X
54 T— % —T» 5 histamine (HST) 31T LA LE
BLEWZ L 2HEL 2, 40, ICRR=7 XTI,
HST "M L 2 5 > BETHIERIEHZRTI L %
RH Lo, ddY R ICR R=v 2i28BiF 5 HST
D5 > WEATENERIEA % 5-HT & HEB&RFT L 72,

[5#] ICR £ 5 i3 ddY RolfEtE~7 2 (5-6 38
4) % 1RE8ILE L THW/, HST & 5-HT i3, 43
EIEAKICERL, BTHICREBL Ty RlEERIC
0.05ml HDEE THEWNES L 72, Chlorpheniramine
maleate (CPR, H1 ZEKTEK) I3, AEAKICHEMR L, HST
DERNESH D 30 RNICEORS L2 ENEHEZED
2, e RARITEMEEA Y —VICAN, FOITE R
ABRETICETA A AT THRE L2, ETADHAEIIC
&0, PTVADFI-BWEITE R BEL 72,

(¥R - F52] A A KKR U HST (1, 10, 100 xg)
DIEFH% 1 B0 5] - S T8O FHEHUL, ICR R
2 ATEKR T, 47, 70, 120 8] & FEKFHI B L
72 %, ddY &= 2 Tid&= 3,7,10,20 @ & 27 H -
72o —7%, 5-HT (3, 10, 30 ug) N % iz, ICR %~
VA THE~ 22,78,112 [A], ddY <=7 2 TH~< 14,47,
146 [l &, fAinL b A EEKFRICHEML 72, ICR R=7 X
IZB1F 5 HST (100 ng) #FF5|-#E & 4783, CPR
(1, 10, 100 mg/kg) THEMKFEIICHIH]IX 7z, CPR
DRRIZTUOHBE LWL 2 wEEFERA 2 E L 4»
272, USRS 5, ICR 2o Z TRED HST-
Hl B ERFEL BT REITREI NS, ddY
o7 XA THST 75| - EfT8h» Bk L HWEHib
3, BBEED L ZAFHTH 5,

5) BHBA, FHEEE, LEREE, BHESE HET
& : NG108-15 ¥hia e ie{h &, #7E, MIRIEIC K&
FTHBAESEERF TA20 DRE. AEXAESRS
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EI165ESR, 1996, 3, &R, BHEERE 3, p.7.

[B#9] NG108-15 #laid cAMP 7+ v 7 MLEE | &
s>TC=a—uvr~pfb§ 525 TPA #REKMLET %
EGIEDREEN S Z L FFRAIZRAVWHL Twa, &
LIz, MERPEIC L - TRERAYICHE C FEBLT 5 81IR
F& LTTA20 % Bigl 72, £ Z T, TA20 DFERE % B
LT B1DICZDERFENIVAT727 L,
WoE, 4k, EFCHTIHBEBEREL, UToMmA
21872,

(] 7%4 24>~ (DEX) F¥RMFEH~7 5 —
(pPMAM-neo) 1= TA20 #IEZ T % AR A (PMAM-
TA20), NG108-15ff8ic b > 27227 P L 72, %
DIk, RA <A L MET B Z & Tstable clone #7%
72o TA20 mRNA »FHid DEX % $£Hpic@ismy %
Xtk o> TFHHEL 72, 2~4 HHEIC total RNA, #ikz
BBl UMREEES 2R, RROEAYE, BETF
DERZ Tz, LIS RERME, BhHE, NO Iz L 24
FATENDREE % BEt L 72,

[##] 1) DEX i3 %3~ 7 ¥ — pMAM-neo % #% A
L7z fiRic 1352893, pMAM-TA20 ## A L 7241
faicoAER L TA20 mRNA 2R8H X4, ZLEME
RFIC AR5 2 30 L 72, 2) & 512, DEX (& pMAM
-TA20 B AMRBICBW T =2—v7 47 2> } (NF-
H) &%#®¥m3¢, ReMELZREL 2, 3) kil
ICKEICHFEL TS GTPHAEBHHE TH % Goa
mELRBMEE X LITHML 72,

[(#2] Ubkonz &), TA20 2R & hegEi
HE®2ET L2 LR ENT, £72, GoaB LU~
NF-H 20N+ REI 722 &2 L5 MBERRD
ZibE D6 TETFHEINGZ, S5, MM
BENZTEAEOREIL Y, ZOBEEEICOWTHI#
HHTh s, &k, HEFERNFIIMNALL LT,
MRFEMHIRFE L Ch@ cermonTsy,
NO % & DFEFIC & 5 MFEFEIZ Xt 2 TA20 D#EERIC
DVTHHETHRETITFETH 5,

6 ) Kuraishi Y., Umeno H., Nagasawa T., and
Yamazaki N.: Antinociceptive effects of
repeated systemic injections of calcitonin,
involving ascending serotonergic systems.
1996 World Congress on Osteoporosis, 1996, 5,
Amsterdam, The Netherlands.
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pretreatment with the 5-HT, antagonists methyser-
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Substance P (SP) causes an itch sensation in
human subjects when applied to the skin. Recently
we have shown that SP injected into the rostral part
of the mouse back elicits scratching of the injection
site by the hind paws, behaviors related to an itch
sensation. Incidentlly, it has been reported that
nitric oxide (NO) modulates several peripheral
perception. Stimulation of NK1 receptors activates
nitric oxide synthase (NOS) and NO is synthesized
from L -arginine. The present experiments were
conducted to determine whether the NO - cyclic

GMP pathway was involved in SP-induced scratch-

ing. Male ICR mice (5-6 weeks old) were used and

SP was intradermally injected (50 «l) into the ros-

tral back. Pretreatment with N¢-nitro-L-arginine

methyl ester (L-NAME, i.v. for 5min), an agent

that inhibits NOS, significantly supressed SP (100

nmol) - induced scratching in a dose dependent

manner, but not D-NAME. The second inhibitor of

NO formation, 1-ethyl-2-thiourea had a similar

inhibitory effect on SP-induced scratching. Com-

comitant intradermal injection of SP (100 nmol)
with haemoglobin (0.01-10 nmol), a scavenger of

NO, or methylene blue (0.001-0.1 nmol), a guanylate

cyclase inhibitor, significantly supressed SP-in-

duced scartching.
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shington D.C., USA.
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Epidural and intrathecal administrations of mor-
phine result in pruritus in humans, and the microin-
jection of opioid x - agonists into the medullary
dorsal horn produces facial scratching in monkeys
and rats. The present experiments were conducted
to determine whether morphine and gx-agonist, [D-
Ala?, N-Me-Phe!, Gly®-ol] enkephalin (DAMGO)
induced centrally itch - related behavior, that is,
scratching in mice. Male ddY mice (4=6 weeks old)
were used. When intracisternally injected (5 uL),
morphine (0.1-3 nmol) and DAMGO (0.03, 0.1 nmol)
dose-dependently elicited scratching of face, but not
ear and body trunk, by the hind paws for about 30
min after injection. The morphine (0.3 nmol)-in-
duced face scratching was inhibited by pretreat-
ment with naloxone (1 mg/kg, s.c., 15 min before).
When injected intradermally, morphine (3, 30 nmol,
50 mL) into the rostral back didn’t significantly
elicit scratching of any areas of the body. These
results suggest that opioids produce an itch sensa-
tion at least in part through opioid x-receptors in
the central nervous system in mice. The present
experimental model is easy to use and seems to be
available to clarify central mechanisms of itch.
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