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Involvement of x1-opioid receptor on the antinociception induced by dermorphin
tetrapeptide analogues Try-p-Arg-Phe-3-Ala (TAPA) and Tyr-p-Arg-Phe-p3-Ala-NHz
(TAPA-NHz) were determined in mice, using a tail-pressure test and formalin test. TAPA
and TAPA-NH: injected i.c.v. and i.t. produced dose-dependent antinociception in both
assays. In the tail-pressure test, the antinociception induced by i.c.v. and i.t. injected TAPA,
but not TAPA-NHz, was significantly attenuated by the pretreatment with naloxonazine,
selective antagonist for xi1-opioid receptor. Moreover, naloxonazine also significantly
attenuated the antinociception induced by i.c.v. injected TAPA, but not TAPA-NH: in
formalin test. In contrast, the antinociception induced by both TAPA and TAPA-NH: given
i.t. was significantly attenuated by the pretreatment with naloxonazine in formalin test. The
present results suggest that TAPA and TAPA-NH: should be considered to be selective
agonist for x1- and p 2-opioid receptors, respectively. The C-terminal amidation may be the

critical portion for TAPA-NH: to distinguish x1- and p 2-opioid receptors.
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Dermorphin (Tyr-p-Ala-Phe-Gly-Tyr-Pro-Ser-
NHz) Vi3, WO TR ZERIEA L p A S
1A FZEFERIIHTIEHCBREZAL TS
heptapeptide TH 5 2:3). FDORIEMEIL,
morphine D 2/{ETH Y 2> [p-Ala?,
NMePhe?, Gly-ol°] enkephalin (DAMGO) & i
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dermorphin FHEM & L Tix, TAPA @ C K¥g
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(TAPA-NHz) 7% Sasaki %% (2L o THESNT
B, Z®TAPA-NH: d TAPA LFERRIZ A+ ¥
A NZFHREN LB RERER 2SS
BHIONTWAS, BEREVWEIZ, CERKMIZT 3
N % FFD TAPA-NH: 1&, 7 I FEEFLZW
TAPA ICHtRpuy A EF A F SERMIHT 2 EIR
HELIVENZEPFHLNPE LTS Y,

uF ¥ A FZEMEKIE, Pasternak HI2 X D 4
A EF A FEFEBE P p FEF 1 FZEK
D2ODHT 7T ANGEINT WG %0, 2
DM pu A EF A FZEERFT 7 TR, pr ¥
A4 FRBEEP T EF A FRTF P EF A
F7vAhaA FORFIZHEL CEWBAIEZR
FTOIZIFL, ped A FEEEKIEAEFAF
RTFFIND AEFA FT VAL FITHL
TEYHVBAEL RS & v o HEHIEYZ
o, ¥/ 0WMut €A NZEEKY TS 5
A, uF A FZERERETH S
naloxonazine {2X§ 2 EBZHDENIZL > TH
SETETHLIETHALL LR > TV,
Naloxonazine &, p14 ¥4 4 FEEFMITITIET
WA T A5, pe A EF A FEZEMEKITITT
I LAEAE LRV E VS AT RO

1213)  F% & 1XL4F, naloxonazine O Z DFE S
*FAL, pt A A FZEFREBEOERFE
Fl %, naloxonazine (35 mg/kg s.c.3%5- 24 FFfE 'ﬁﬁ
WLE) BEZMERE (v A A FIBEEE
7-%89%) & naloxonazine FERESMESETE (pe2 ﬂ' ¥
A FZHREN LIER) ([CHE L7 wD,

# 2 TARMZEIZB W TIiE, naloxonazine % f
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FERIZIZ 22 — 24 g O ddY R~ T X
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. 21.00 ~ 9:00), FiR22 +2TC, K55 £
5% D—ERETCTHE L. &b, HHEY
ICIZEEEE (SLC F2, HAZ LT7) BLUK
BAZE HEICERSY, 2L d2HUEE
BRECTTHEAT L.

2. EREY

TAPA (FFFEZEMIZTAR), TAPA-NH: (HF5E
ZWIZTAL), naloxonazine (RBI, Natick, MA,
USA) B & U g-funaltrexamine (RBI) % L
7z. TAPA 3 X UF TAPA-NH:z i, ATRNHEFER
(126.6 mM NaCl, 2.5 mM KCl, 2.0 mM MgCl,
1.3 mM CaClz) |Z#f# L 7-. Naloxonazine & j-
funaltrexamine I, WEEBARBICEREL,
FERAERD 24 RERIRTIC 7 21T s.e x5 L7,
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rHWUTo 7z, -5 FEIL, MG HE
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4. Tail-pressure 7%

Tail-pressure %12, Sakurada £ 18 D FEEIC
Peo THTo 72, ¥ AR TWHEIZ 10 mmHg/s D
MERTEHWEMENDEZMZ, BMEHE~D
biting 17818 & U licking 1781 %5 X Z T ESH
*RICEEE L CTHE L. BIMKOEE %
Bi <%, BAMEX 100 mmHg IZFE L7z, £
B2, EALEREIC 40 — 50 mmHg O RICEE
ERLIETADARMH LA, A EF A P
7F FOERERZ, UToX»ro8M Lok
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KERILHE (percent of the maximum possible

effect: % MPE) T L7:.

BRAREIEE (%) = [(Pi-Po) /(100-Po) ] X 100
LBPBIUPIIE, ZNEFRAELF AL FX

TF FGRIB L RS BRORISEE L L.

5. Formalin i%

Formalin #1%, Sato %15 DI > TT
oz, XVARMEHOER TSI AF v 74—
Y (22.0 cm X 15.0 cm X 12.5 cm) 2 1PE20D
A, 1 EEMERREICIEL S 72, EERRE
EGtR, =7 22 ¥A A FRTF P icvik
GH50VIFitHEGL, ENERLZD 105D 5
Wi 5 412, 2 % formalin % 7 7 A5 HREE
P2 20 pl O scixG L7z, BRECHT 5
biting 478 3 & U licking 178 % 5@ IL & A 7
L, ZO#HRM% formalin 5% 10 458
EL7. ¥ A FRTF FoEmEMRZ, L
TORXPSEH L 2RAKEMKIISER (percent of
the maximum possible effect: % MPE) TZ L
7z.

BRAEMBIEE (%) = [(To-T1)./ To] X 100

ZBToBIUTI L, #NEFNFELFA KR
TF FIEUEREB L RERIZB T 5 EFKIE
FrfehEf & L7,

6. Mt

ETOERII—F 10 LTV, SBEHIZT
¥WrEERE TR L. HE - KICH& L,
MG 71 27 F L GraphPad Prism (GraphPad

Software, Inc., San Diego, CA, USA) % FHwTH#
Hrl, 50 % EZHE (EDso) & 2D 95 %IEHH
BRRERZEL L. £HE - Kol
GraphPad Prism O#tat LM HEF IZHEV, F IR
FIZ L o THEBMEL 7.

X B & R

1. Tail-pressure Z{CH 7D TAPA $&U
TAPA-NH: 487

TAPA B X OF TAPA-NH: &, icv.B X Fit.d
M2 5452 B W CHERFEN 2 8B IEH 2 /R
L7z, TAPA D icvi&Z5B I T it &S5BS
EDso f (95% SHMRS) &, £ £40.97
(0.38 —2.52) BLUV0.55 (0.44 — 0.68) pmol
THo72DIZ33 L, TAPA-NH: ® EDso I3 # 1
1 4.40 (3.31 —5.85) BLU7.74 (4.91 —
12.20) pmol TH o7 (Table 1). F7z, TAPA
DicvEEBLIVitHREIZLIVEREINDLHE
JETEM X, naloxonazine (35 mg/kg) @ s.c.ix5
KL ABICHR SN, HEREHETZEAE

N 94945 (F =7953, P=10.0002) BXU944
f& (F = 50.36, P =0.0005) HEIZAILY T H
L 7z. Naloxonazine FiALEREIZB T 5 TAPA O
LeviEEBIitHEIZL S EDso HIX, 1
Zh 921 (821 —10.32) BLXUF5.19 (3.50 —
7.70) pmol TdHo7z. —J, TAPA-NH: D i.c.v.
BEBLTitTZGICLVFREINLERIEH
&, naloxonazine OFJALEIZ L h &L BB L S
77 7> 7. Naloxonazine BiALEEIZBIT 5

Table 1. EDso values for antinociception induced by TAPA and TAPA-NH: to mechanical noxious stimuli in mice
pretreated with vehicle or naloxonazine.

Drugs Injection EDso values
route A: Vehicle B: Naloxonazine B/A
TAPA icwv. 0.97 (0.38-2.52) 9.21 (8.21-10.32) 9.49
it. 0.55 (0.44-0.68) 5.19 (8.50-7.70) 9.44
TAPA-NH2 i.cv. 4.40 (3.31-5.85) 5.86 (4.41-7.79) 1.3
it. 7.74 (4.91-12.20) 12.71 (5.91-27.83) 1.64

Groups of mice pretreated s.c. with vehicle or naloxonazine (35 mg/kg) 24 hr before were injected i.c.v. or i.t.
with various doses of TAPA and TAPA-NH:, and the antinociception induced by TAPA and TAPA-NH: was
measured in tail-pressure test 10 min after the treatment. EDso values with their 95% confidence intervals were
calculated by computer-associated curve fit program (GraphPad Prism).
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Table 2. EDso values for antinociception induced by TAPA and TAPA-NHz: to chemical noxious stimuli in mice
pretreated with vehicle or naloxonazine.

Drugs Injection EDso values
route A: Vehicle B: Naloxonazine . B/A
TAPA icv. _ 0.15 (0.11-0.23) 3.99 (3.24-4.91) 26.60
it. 0.34 (0.10-1.18) 6.17 (4.89-7.79) 18.15
TAPA-NH: i.c.v. 418 (2.45-7.13) 3.12 (1.81-5.38) 0.75
it. 1.47 (0.95-2.29) 6.35 (5.07-7.96) 4.32

Groups of mice pretreated s.c. with vehicle or naloxonazine (35 mg/kg) 24 hr before were injected i.c.v. or i.t.
with various doses of TAPA and TAPA-NH:. The antinociception (% MPE) induced by TAPA and TAPA-NH:
was calculated from the time spent for biting or licking behavior in formalin test. Formalin (2.0 %) was injected
s.c. in the plantar surface of the hind-paw of mice 10 and 5 min after the i.c.v. and i.t. treatment with peptides,
respectively. EDso values with their 95% confidence intervals were calculated by computer-associated curve fit

program - (GraphPad Prism) .

TAPA-NH: D icv.&ZRGEBL Vit &HFIZL S
EDso fliiZ, #MZN 586 (441 —7.79) BLO
12.71 (5.91 — 27.33) pmol TH o7z, il
L, TAPA-NH: D icv 5B I TitFHxGI2LD
FRENABEFMERIL, 11 BL P pu A
FZXBEBROFETHEHBEHNETD S 5-
funaltrexamine (40mg/kg) ? s.c.¥&x512& 1,
FIZELICHE SN (F— 5 REBR).

2. Formalin ik(Z$H T 3 TAPA & U TAPA-
NH: 55 5357%

TAPA 3 & UF TAPA-NH: i, icv.BLUit.®
MH SRR IZB W CHERFW ZERBIER 2R
L7z, TAPA ®icvix5B LU itx5I128175
EDso i, #1241 0.15 (0.11 —0.23) BL
0.34 (0.10 — 1.18) pmol THo7-DIZxF L,
TAPA-NH: @ EDso fEIZ Z #1418 (2.45 —
7.13) BLU1.47 (0.95 — 2.29) pmol TH o7z
(Table 2). F72, TAPA D icviZk5B L UNitdk
Bz D FER SN AHERIEMIZ, naloxonazine
D s.cZGIZEVAEICEF S, HERCH
BMIZZFNZFN 2660 (F=17673, P=0.0001) %
BXU1815%E (F=149.9, P =0.001) LD
TRELEREICHEIIY 7 LT
HBLEEE BT 5 TAPA D icv. 5B L Uit.
¥512X % EDso filZ, #N#F13.99 (3.24 —
491) BLU6.17 (4.89 — 7.79) pmol TH o 7=,
—75, naloxonazine (& TAPA-NH: @ i.t.#%5-1C &

Naloxonazine

DFERSNHEBIER% ﬁi N L 7 DS,
TAPA-NH: ® i.cv.#2 512 & Y F5% S W5 8EME
Ricizaele8e52 72675‘0 7z. TAPA-NH: ®
it.3x512 & 5 HERIoH# X, naloxonazine
AIALEIC X Y 4324 (F=6348, P=0.004) A
FIZAW Y7 b L7, Naloxonazine FijfLBR#EIZ
B} B TAPA-NH: D i.cv. 5B L itk 51
£ % EDso fiE, #h#N 3.12 (1.81 — 5.38)
BX16.35 (5.07 — 7.96) pmol TH o7z, 7z,
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WCEDELLIHI SN (F— 7 RIBE).
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HhE L Twp 1420 KIFFE D tail-pressure %
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it TEIZLVFRESINLERER I,
naloxonazine M EIALE IZ L WV HEEICHBL S N7z
A%, TAPA-NH: D icvix5B8 LU it&k512 LD
FHRENAEFHEERHIE, naloxonazine DRTALE
I el BEE2Z T eh o7, TOERER
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SN72h5, TAPA-NH: D icvix5IZ L V&R S
N AEFEIEA X, naloxonazine D RMLEIZ L )
EL BB EZ T oo, ZOEBRRERI
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TAPA-NH: @ i.t 8512 & ) S S 2 EmEH
1Z3£12, naloxonazine DEILEIZ L Y AZE 2]
fil 7z, LA, L7%A5, naloxonazine DEESH
YE R EIHIZD R (X TAPA-NHz (2B WV THSD TH
<, TAPA OH&EICHI#AY 18.15 FFHIC Y 7
FL72DIWZH L, TAPA-NH: O & S B id
432 FEHICT T P LT E b oz, Faid
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V5. DAMGO D it 512 L Y FFE SN L ER
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BRE pe AEFTA FEEEORF %L T3
BysdbnsEzoNs, ZOFEER, FEH
WMOBESRELILIZEY, ZOMEIVERE
F (EMEIERER) dELZLWHEEZRL T
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D, WETHIZEERELRERT A LTHOCE
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RUZ. BHEESTIE, ZOCKKDT I FE
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AETHAH., pFEF A FZEMK ([3H]
DAMGO #A&EAL, Elpe F X A FZERK)
BYAFTRHELTWAL®, +E¥F 1 FX
TFFDOCEKMIZT I FELZEAL TS5 AHE
YR TILIZE-TC, FOBMMIEERT S
EVIOIHRED bDHY, ZREKRLRTF FOHE
REFZHERTRICEDL> TV B RESED Z R
bns. LA L, pr1 FEFA FZEBRBLIO
pe T EF A FEREO T ABEEIFEE L T
TWHAE, FOHMARBHETLICREOR S
WMEPLEELRLETHA).

Ham & LC, RIFFEDOKRDL O TAPA BL W
TAPA-NH: (&, ZNEIERWY w1 A A A B
BRBL P pe A X A FZBFEROEHETH S
HEIFEHLNE R o7, F72, TAPA-NH: D C X
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