FACRKBL R

FELm S (L

K (OR8) gi ;Z}%%E)
FLOMEE | Mt GER)
FOEES | A 137
AL GO EAE | FR 26 4E 3 A 18 H
ARG OB | ARG 4 & 1 EH% Y
sy | TERBICID S u SRS T 54 T OB
5z BIT BT BB
TE O REER M oB &
MEAER FilZE B = P S
A OB O B % —




TR HIEIC R T 2 u ZBRIRY T Z A T D
ZARAIBE G- (Z B DA TEN SR B 2R AT

PiEl SR NS PNCE T SR IL e S Se R g L et Ve 3 R
PRRETZRE 3=

EAR =R



o L et e e e 1
GBI TG TR TS e o v v o v v mesnesneeneoneeneeneeneeneenens 7

1 NMDA & F& M BEA T8N S X595

Endomorphins DR EVEHIHE BT OMET- o - o0 - 9

2 Substance P & 7 MEAIm BEATEN 95

Endomorphins O HEEVEFIMEE DRE e eevererene. 14

3 Capsaicin #ZE &M BEATENC X5

Endomorphins O F EEFIEFE ORET e ceevrrnnn- 91

4 Naloxonazine RIZLEHEIZ 31T % Endomorphins

DHUE N I BT DR S e e v v e evreereneaneneanns 26
- 30
L 4 e e e e e e et e e et e e 37



i

A E TN D OREE AR 2 DEERETE TH D, SR L ORI %
2D EE ) BEWRTIIRER T O —FfE LI LD, WANTZTZDORK
JERRE & RE S B2 50%, MAICIIRREES S BEhEEo ETH D, Flx
IFEVEIC L DR AR, RSB L 2 G AR SREI L . BiEE %
FRROREDOEE 2 R LAEMBSTFLIEER VT T NVESHIEHRD D, £
WZIRAEZITDHES)FIIEMEENTESOBERLERD | BRI RREZ
Heb LR S5, BENREBRZEOSZIZEBNTE DAL, B,
WHEETR . SRS I L DA A2 ik e LTk, TRADRK A BLY i & APk
DR 2 ENBEE SNDENZ W, T, wAERS 2 & BN Quality
of Life (QOL) Z[f Ex®2 & SNEHEENHE L CTRETW5,

TR TIREZHIC L VM S, A S BHES C B E Do —RmE M %
REL, FHBEAMSEREIND, MADRED A= ANIIEFIZ T
WNTHLHLD, b5 FATIOREZZAMER (1 LFHRFAM i 2= F
i B AR BRI S5 L 2 RIECHBRE T L 29%0) QOMRERMEER CRHY
B D WD HFRARROZEFRIZ L0 | R L CHE (8 A A L DR O0RME
PR (RS20 - SR RIS RRIA S O R WS C, BE L LIFENC LW AT T
W5) O=FEEICOBI ., WAZEET 20N REETHhOEM L R D ERT
H5H, SLIZEYE AW ERR TS A ISk LEREE{TE 2 E T 5 H D
DI XV E U TEN 2 D, & DFRE DY A 72 D 7 8RB G
LIZKWHERDI BV | JBHASOWZEDNENL TWDLDONRBURTH 5,

Jig D HCERIR ER X Z2fRE & 72 5 TN D D S HER RIS R ORI 72 & D
BIERTHY . NS DEMREITEE D QOL 2 K& KT &5, AR r
% (WHO) 12XV FITSNI =BREmRET ¥ — (75) I XX, 18wz
IZONSAID s @ X 9 72deA 4 A REA| @codeine d L 9 2554 4 A Rl
%], @morphine {3 & 24 A1 NRAIO ZFEEH % O CHREE O &~
IZEDETHEATLINE &S, BEERO X 5 RIER IR A58 4
FA RRAFNIEFICEATHD LS TW5D,

NEEAEFA FEDRELITH < | AAITRT 3000 FFEHIZY 2 A—/V N2 XKV &7
T OFIE T HIMENE S AL, ALTCHT 1500 FEEITIZ =7 h TEIEIK & L TR 25
WL, BT 725 @ morphine @ Hifid 1805 4F(Z Sertiirner (2 L V174 T
(64,65) LL3E 200 4FLL_E#%#E U 7= BIFE T b ERR OB Tl morphine 23 ] &
N3, LA L morphine DFEMA A 1 = &K 1% 1900 1% 4 F TRIHA I <



TFE L, BRICERIERIC DWW TIEHARRIZ morphine A3RF BAIZAE 3 5 501
NHDDTIERWINEHERI SN DRRETH o7,

1971 4 Goldstein HIZ2 XV =7 ZHUNIZIVVT levorphanol & Z DL
PRE WD Z 21280, 21T opioid 52 2K & FRIZ AU 2 R B AGHRE G AL & FLH
L72(13), =D, 1973 421X Snyder A3 [3H]-naloxone % . Simon 573
[3H]-etorphine %, Ternius & (%[3H]-dihydromorphine % Z L3 H W 5 FH(Z
XV opioid ZBAKDFIE % EAFT 72 (54,67,72) , 1976 4F Martin © 3. morphine
BLOFBROHEY TH % ketocyclazocine . SKF-10,047 O 3 FEFHDOIEY) % A
XFRENICIE G LT BRICA U D H IREAF O ReiE WO 2 F5 21 oploid 2 A ARTE
B A R L. EOEEEKIZKTT 5 opioid &2 BIKZ/EENEY OFACT LV 1
(morphine) &K, k (ketocyclazocine) Z &K, o (SKF-10,047) =%
R 3FEFRIC/rfamA Lz (38), —J7. HXAREER & I3BNC . RAH Tl B iR A
ERAWET T u—F ik b, Kosterlitz I3 1EFER % L 72 enkephalin
ZHWTENE Y MEIGE ~ U ZEHEE LI E O E TR IGHE 2 S5 5
& . enkephalin |[Z%f9 2 E/LE v MNEIlGE <~ T ZAEREE OFOGER K& < F7p
HHEEFR LT (24), 2 LD Kosterlitz & 13~ 7 AMkE & (Z/FET D
enkephalin FESZMESZ RN L § TR AEK L LTz,

VA A RZRIROMP L HETe— 5T, 0 Z&RIL naloxone, naltrexone
IZEDHEHFLL2OVFER, u. 0. k RS ITHBEER RS ERDLFLD
BUETIIA B A FZFETIIRWERHMishTnD (57,74), BUEAEA A
RZRIRE L TEZLNTWDDIT p /IR, 0 KR, « ZBKD3 DT
Pasternak O#HE 2 HAZK A EA A FEFEROABEMES Table 1 IZFL L Tk
< (52),

BIEA YA A RZBRERIIZ T T XA TINFEET D EE 2 i, ISP
FESZ RREENEE L 2 & B W THEMTONTW D, T2 5 u ZRIRIT
ZRARFE G T 5 naloxonazine % AV T4 %A% 1TV, naloxonazine &'t

Table 1: Opioid receptor subtypes
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RN 11 R, naloxonazine IR BT n 2 IR E L (30,63).
O AL Z AR Z v, BNTX B2/ E 615, NTB @&z
PSR E 0 2 B E LT (70), — 07 k XA RITETEE 2 Hv, U-69,593
& U-50-488H DOl G HifirZ k1B L L. FE u FE § FF k ibremazocine & A&
B A Kk, 22K, naloxone benzoylhydrazone &5z DI k1 FE k , ZRIKE
s E Lz (45),

AT —<IZE > CuZB/IRICAR Yy b2HTHIE, p1 ZBRIZEREH
FEBL, w2 ZARITIFRINHIFE BRI ES 2 B BN TE A (51), 1993 4F
\Z Chen 5., B FFRIMATICEB W T u ZBEIX MOR-1 I a— K&
TWDLFEEFEEINTZ (6), ZOWMEITIBEFINIL u ZTEBITY 7 X2 A TN
FAET D22 L, B FPRiE p ZRRIITY 7 2 A4 TRFE L0
PREL, FEEHTZH LT, L2LMOR1 LY mRNAICA T T4 T %
ZIT AR T, exon OMABFDORHIZEID AT T A AN T U R EMTND,
mRNA OZERMENE U 2 503> TE 72 (49,50), BIfEvTU A, 7> b, B b
D 3FEIZEBWTE 19 1l D exon DIFTED R S 4L, exon DRLAADOEIZ XV F
BBHEDAT T A AN T FBHER STV DH DY (9,10,25,46,47,48) . 45
BBHDAT T A AN T b XYFIRR SN T=A u AR O ARG M DO FER 22 kR
FHI TR TR,

T VA A RZRBIZONTOWER MG E D & RIRFICNEPEY 2 R ORE MR
BEY . 1975 4 Hughes 512 & VW 7 % O fid & v [Met’]enkephalin & |
[Leu®lenkephalin 73 BLEERE &7z (29), 1976 4EI2iE Li 512X Y B -endorphin
73 (14,28) . 1979 £E1Z1% Goldstein & @ 7' /L— 712 X b dynorphin A & dynorphin B
23 (22) . F7-F4E Matsuo H D 7 )L — 72 X Y « -neo-endorphin & . B
-neo-endorphin 23MFLEA DM 2> & HEERE S 7z (21), 26 ORNEMEA A4 A
NIZETS5 LU EDT I VBN R 5 X7F FHTHY | X7F FMEED N b
X249 Tyr-Gly-Gly-Phe T& 5 412, & ORFEIINEMA B4 A RX7F Ko
N Sl AfiE & Sivfz, Lar L, 1997 4F Zadina HI2 L0 | EROBEEZETH
LWAEF A R_XTF R ToH 5 endomorphin A3, 7 ik (17) K VA D fi (58)
&V B[R E S 47z, Endomorphin X IERD A E A A RARTF REFHRD |
T b T RTF R L L, Tyr-Gly-Gly-Phe @ N S A& 28 /= 720, £7210E3K
OWNRMEFEAF A RRTF R, BHOZFRICEAREET 20Vbd 5 IR
REGY B RTHo=DIzxt L (39), endomorphin D u Z Ik 5 B0
PEIX, 0 AR, k ZAMRITH LT 4,000 f%, 15,000 56 @<, u B MRITER
#72 ) > K Tdh - 7=, Endomorphin-1 (Tyr-Pro-Trp-Phe-NH, : EM1) } O}
endomorphin-2 (Tyr-Pro- Phe-Phe-NH, : EM2) %, M= (i.cv) ROHFEHEL b
BETRIEN (i) IC&ET 5 & BiB-CHRmoRlEI st Lo ) e b= R H 2 %8



Table 2 Amino acid sequences of endogenous opioid peptides

Opioid peptides Structures (Amino acid sequences)
Endomorphin-1 * Tyr-Pro-Trp-Phe-NH,
[D-Pro? ]JEndomorphin-1 | * Tyr-oPro-Trp-Phe-NH,
Endomorphin-2 * Tyr-Pro-Phe-Phe-NH,
[D-Pro? ]JEndomorphin-2 | - Tyr-oPro-Phe-Phe-NH,
Dermorphin + Tyr-oAla-Phe-Gly-Tyr-Pro-Ser-NH,
Tyr-W-MIF-1 * Tyr-Pro-Typ-Gly-NHz
[o-Pro?]Tyr-W-MIF-1 * Tyr- oPro-Typ-Gly-NHz
Kyotorphin * Tyr-Arg

B9 52 EWABNERY (56,61,77), F 7o SIEMEMER M IR oA % Fe 5 R T
WCHETHHENEILESNTND (3,20), DIMEFRISH L TIE, ME FRESe
DR ZFER L, ZROOERITW TN G p ZFEFEHZEE TH 5 naloxone
IZEVIHKT D (51,56,61), ZHNFEDHELY, EML KU EM2 |&, flx OA4H
ERZROu ZBREONKMEY W RTHDHEBEZ LN TS, BERENEIC
EM1, EM2 & morphine & DAZEMMEIZ DWW TORBRIZBW T, EM2 (2L W AT
7o IR MR EML & morphine (ZAZZEMMIEATED BV > T7223, EMLITXDY
A U 7= 8@ MR morphine (222 ZE M 2 78 6D, EM2 TIEAZ ZEME A2 728 H 7
Molz (26), ZOEIVT I BEESID 3 AL LDEWREENZ G0 5T,
EM1 & EM2 TIEHEZ2 2% FMRITER LPUREER 2B L, EM1 & morphine
R CZERIEA LR EERZRBE LWL EEXLLND, — T,
Naloxonazine Z V72 EERIZ T H [FIERIC, EML 1T p o SZARIT EM2 13 g 2R
2. ENENERRLIZHEBIENT L EHmES TS (60),

Z 2T EM LSO p ZREERMEONRMESTF a2 IERT 5,
Dermorphin (Tyr-DAla-Phe-Gly-Tyr-Pro-Ser-NH,) (XF 7 A U W RFED 51 =)V D
JENLEBEES NI A A A RXTF R TH D, Dermorphin 13 u ZHEMRIZIHR I
TER ULsg 170 bR EVER 2789 (1,12,14) , Tyr-W-MIF-1 (Tyr-Pro-Typ-Gly-NHs)
T AT b= R AR L' v N R L 0 (Melanocyte-stimulating
hormone-release Inhibiting Facter-1(MMIF-1)) (233 ST F R TH H 03,
Z DIAKKEEDY EM1 (Tyr-Pro-Trp-Phe-NH,) (ZEE4 5 Z &b u ZRIRICHE
AT 2D TIE R EHER S, BRI p ZAEFICEMEZA L (11,16)
naloxonazine FERESZMED u ZRMBITHER LR EEHAZ BT 2 E0/HME SN
7= (78),

EITEYEOFRIZED YU I ROSNABEIZKE S EHA S LDH, Dermorphin
IR L D B TCIRIER I =— 27 T, 2 it D-Alanine 134 EH KRR




(OB AEY LR B2 Lo DIROT X/ % 8->, Dermorphin
DN ARKEETE M B3 2 BF5E Tl Dermorphin @ 2 iz D-Ala % L-Ala (2 (& #
T 5L u ZRROFEEREDK 4000 515 <K L, IZITHEGRENEVIREE L 70 0 |
21 D-Ala WFET D Z EMEMEZFFOERTEE CTH D (40), WIZ takagi
51X RTTF R TH D kyotorphin(Tyr-Arg) D 2 (LD L-Arg % D-Arg (&2
% Z LT XY kyotorphin @ pu ZBAEZ I LIcHUR EEHNHERT 2 F 4 R L
7= (68,69), ZNOHDWEL Y A A A FXTF KD 2 (DT I/ EEDSLIEHE
WRA A A RIGHEOMRIIICETH L EX LI, YHETIIIND OREKE
HIZ EM ¥8 & Tyr-W-MIF-1 @ 2 7. L-Pro % D-Pro \[ZE#T 5 Z L2kt
REVER SR 5 O TRV & % | [D-Pro’]EM $. [D-Pro’]Tyr-W-MIF-1
ZEIFAR LTz, Lo LEEA7278 5 [D-Pro’]JEML J (N[D-Pro’]EM2 1%, ic.v. %5
BN L EGONTNIZBWTHHREFMEMZ R E o7z, LML
[D-Pro’]EM #Hid, i.cvt% 5 KON itE5IchB W\ URERERCERHETIC, B
HWMZVT AT LA~—0ORRIZH 5 EMEOTUREERZ/HHIL (44,62), [A
BEIZ[D-Pro?] Tyr-W-MIF-1 & Tyr-W-MIF-1 OHEEEM 2R L7 (19), 4
k¥ T naloxonazine FEESZMED u RN Z u, TBEMKREDEL TE N,
[D-Pro’]JEM1. [D-Pro’]Tyr-W-MIF-1 (Z & 0 BIREY p» ZRABIETUENBE L, u
AR O A 7 M BEARAT O FTREME DS RI% S AL7-, Table2 I8 L= u A B A1
RXTFROT I /Y 25 LT,

1 BRI A OB LSO L TV 580320, BH R
L, BREZERDP D AT EZI L, IR RE S L, SORHA
OHMAIE Z F17T L THRR~MRD D | RIMEE AT T 2 R ER I~ S BR7E T
HETHAELE LTRAIND, EIRIBIEICEED D — AR - R AR ]
O E R IRIREYE & L C, glutamate K% OV substance P (SP)23ZF S 5,
Glutamate DZFMIL, B, 1 F o F v o xR 2 FEIC KB SN 5 708,
FHIZB T DM TH%RE T3 S5 N-methyl-D-aspartate  (NMDA) %
BEPEICEEG LTS (44,62), SIEHERRFHINIZEIZ LY . NMDA =K1
FHBEAO I EIOMBICHMLTEY, ZIRATMHRICZ S GFETH I LN
PAoNnERoTND (7). —RFNTEMHREARIZ S NMDA ZERIL DT DNAATE
L. 7tk FE T2 D NMDA Z &KL, glutamate DFLHIZEE L TnWd & STk
7275, vanilloid receptor subtype 1 (VR1) DIEMALIZEES | SP EDOMFRREY)
BOEIZES L TWAERH L E /25 TS (27), VRL EETI1X, northern
blot hybridization i, in situ hybridization 7512 K 2 fi# T2 & - T, —RENTAHE (4
FRAPRR TR & OV = SRR A AE) (2R BL L TV D25, IRFNRE MRS IS
BLTWRWERHLNZIINTWDS (2), EF VRLZEERIZ, LU sdg
T Fx oV ThLHHE, 6 MEEBHNSTARKRTHLHE, KROT I /AN

(@}



Tox ) URERINERETAEOEUALY, TRP 77 IV —IZETHLEEZ
S, TRPVI Z AR LTINS (34), — ., —IRINFEMEHEAR LV Bt Eshi-
SP I AR ARRICAAAET D NK ZEKICHEA L, BAEGET D Z LB
MElpoTWnD (4,8,31), ZHNEHEOHE LV, TRPVL ZEKIT—RENFTHFED
T 7D out put (2, NMDA } OF NKy 32 BRIL IR EFEARFR O 7 O in put (2 E2E
ThobeExND, —F., WHAEHIET 5 u AR O insitu hybridization 1412
K DIRAT BT, — IR R RO 85 I u S BIRHH
HLTWAENRRESNTWD (32,33,36,37,41,42,43), L L., —RENF AR
K ORI IBT D u R A LT R sl I E L < e <. 2K
HREMRIZBNTII I Y 7 AF ¥ VB BT K DA AR T K 2 i A3

— A RARRRKER TIE L > 0 APRAINENT K DR 2= 8 O K il 53 BY
HoTW5h (15,63,76), BLERZEWEIZ, & H = morphine (2 & 2 B2 EHIPL 2%t
THPUREEMICIE, — KRR D D ORISR E O ik ] 23 B 5-
LTCW52, KA & morphine |2 L 2HUREMEAITIT, —RENTAHRED S OFH
PAREW B OBHEIHENIEE S LTy (23) L& Sh, BARAEFZIIIEIC
BT morphine & EM2 (F—RINFMHRE EICHIET D u S BERITEA L,

EM1 138 # —RATMHRE EICFET 5 u SR/ ERIHERT 2 L@ ST 5

(71),

ARFZETIL, 23S OME & FRIC— R AT AR RN ET D u
SRBIITER PR O R R DZREBDFE LA LTS E L, — kAR
MRRICIE w1 SRR, IR ECid e SRR RRELERm 2 br—
JNZFG L TWD G Z 72T, —IREATR AR RN AR O u 2R D 5y
L p 2RO I LRI S\ T TEN 2R F 21T 9



ES TR I AOYIRTS

FERIZITATE 22~26g D d dY RBEME~ D A2 Lic, ~ v A3EE (22+
2°C), 1EIE (55%=5%). ARKE 12 ERfiY-~+ 7 v (BAH] : 7:00~19:00 . K5}
19:00~7:00) O—EDEBREDOENIZ CHE L, BERER (F2, GRS, T3)
K OKIEAKZ HBICEBR S 70, 72 BRI AR o3 B TR B e
1T-7=,

it FH )

Capsaicin (Sigma Chemical Co. St.Louis USA)
CTOP: D-Phe-Cys-Tyr-D-Trp-Orn-Thr-Pen-Thr-NH,

(Sigma Chemical Co. St.Louis USA)
Endomorphine-1 : Tyr-Pro-Trp-Phe-NH, (~<7"F RH#FZERT  KBR)
Endomorphine-2 : Tyr-Pro-Phe-Phe-NH, (~27"F R#F5EAT  KBK)
[D-Pro]’Endomorphine-1: Tyr-D-Pro-Trp-Phe-NH, (242 T4 k)
[D-Pro]’Endomorphine-2: Tyr-D-Pro-Phe-Phe-NH, (242 T4 k)
[D-Pro]®Tyr-W-MIF-1: Tyr- D-Pro-Typ-Gly-NHy (24 %2 TA k)
Naloxonazine (Sigma Chemical Co. St.Louis USA)
NMDA (Nacalai Tesque Inc. 5L#R)
Substance P (X7 RAFZERT  KBK)

Kb J5ik
T < BIR T RENER S

~ U ADMMEAFE T L o0 EE L TENR WK I L%, Hylden and
Wilcox (18) EMDHIEIZHE L T, HERELE CTHHED 5% & 6 B DM OREFEN ~.
50ul ~A 27wy (Hamilton) ZHe0 {FiF72 1/5 2 F#+ (M.Y&CO.,LTD,
W) ZFEBEIHAL, EWES5 uliEALT, M, ~A 7y P bnNig
B TFEHT. AT TF FoWEZR < HBT 5% U 2 A X% (Pierce. Rocford,
USA) ZHW Ty U avkLiz,



B T &5

~ U AT TS, 27 F7—VENE (TERUMO) % MV 0.1ml/10g (ARE D
FlETRE L,

TEVBIE T ik
P Tre BA AT Eh I T ik

PR B TENL, ~ U AO®REEI~D 5] > X (Scratching) . 1 A} =

(Biting) . #&®[al L (Licking) 178 (SBL 178)) #fEfEL L CHIE L, ~ v
AEMWERD T 7 AF v 7 r— (22X15X125cm, HAZ L'7) ([Z—PEF >
AU F— % I B R EE AL L0 2R LRI B a it b L,
ITENVBI I IR G- E% L VLG L, 5 MR T 15 0MHE L, Z OFHeR# % 2
B & L CFER Lz, 6L LT, CSF & L<IE 0.57%DMSO/CSF ¥&
Wxit&h L, ER R USMH T oiTaigs L,

e e T ALEE

FEBRIL LB 10 PETITV, EERAERITEE (Mean) & EHERRE (SEM.) T
R LT, WEHFHIREIL. —ohlE BT (one-way ANOVA) TIT - 714,
Dunnett test & 7= /% Bonferroni test |Z CTHRRE 1T o 72, fER=E 5%LL T 2 (B2
bV LHE LT,



1 NMDA 75 %8 MEy& 9 Bsd1 T8h 2 k13- % Endomorphins D HUR F/EH 3 BT Ok
)

1-1 NMDA 538 M B T

NMDA (150-300pmol) % i.t.f5- L | %5 B T8) O Js Bl e e i) & I E L 72,
NMDA @ it 512 X 0 | H B A1 7205 BE TEh O 7 BLAMERE < 41, 300pmol

TlE, $59% 5 HITHK 80 Y & v o 7o 5l ) 70 PR BE TEh O R BLSFR D H LT
(Fig. 1A), F7-. NMDA FRMAEmEETEN IR GEHZR L VI L, 0-5 0%
v—7 &L, ZO%ESCHITHK L (Fig. 1B),

(A) (B)

1004 100+ :

0 w0 I CSF(it)

C gl & " - . NMDA

o S 4 .

S~ " S (300 pmol i.t.)

0 C n £

8 c 60+ [0} = 60

— 0 ** : N

B g 40+ 5 o 401

5 - 3=

S 20 IS 201 Ill

S 3 []

@ o e i i_
CSF 150 200 250 300 0-5 5-10 10-15

NMDA (pmol i.t.) Time after injection (min)

Fig. 1 The nociceptive behavioral responses induced by NMDA given i.t.. in mice. (A)
Groups of mice were treated i.t. with various doses (150-300pmol) of NMDA, and the
duration of nociceptive behaviors induced by NMDA was measured for 5min. (B)
Groups of mice were treated i.t. with NMDA (300pmol), and the duration of nociceptive
behaviors was measured for 15min in 5min interval. Each column represents the mean
+S.E.M. for 10 mice. **,P<0.01 vs. CSF-treated control group.



1-2 NMDA 53 M B #1782 %9~ % Endomorphin-1 D% E

NMDA 300pmol @ i.t.# 51210 % 80 ¥ DEJmBEITEI N FEL LT, ZD
NMDA % % M0 B H4 T8N . endomorphin-1 (75-600pmol) @ i.t.[& K (F 5
2 k0 AEIKFH»OFEICHE &7z (Fig. 2A), Endomorphin-1 @ 50%74 %))
& (EDsp) 725 NIZED 95%EFRA L. 128.3pmol (103.7-158.8) T~ 7=

(Fig.2B) ,

A) (B)
100- 100+ [ ] ED50:1283
o 9 0. (103.7-158.8)
2 g 5
@] o~
22 8= 604
9 é 60+ - £
59 s
59 404 o o 401
S L =2
@ @
S 201 S 204
oM m
0- () gy —r—r—r—r—r——— Y
CSF 75 150 600 10 100 1000
EM1(pmoli.t.) Dose of EM1(pmol i.t.)

. +NMDA(300pmol i.t.)
NMDA(300 pmol i.t.)

Fig. 2 Effects of endomorphin-1(EM1) on the nociceptive behaviors induced by NMDA
inmice. (A) Effect of EM1 on the nociception does-response curve of NMDA. (B)
Groups of mice were co-administered i.t. various doses of EM1 (75-600 pmol) with
NMDA(300pmol), and nociceptive behaviors induced by NMDA were observed for
5min. Each column represents the mean = S.E.M. for 10 mice.**,P<0.01 vs. NMDA
alone.
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1-3 Endomorphin-1 O FAZ kb3~ 5 K FiS RARFEHEE O 0 E

MNDA(300pmol i.t.) &7 MR B4 TE) 2 %F 9% Endomorphin-1 (600pmol
it) OHUREFEEMIZ. p ZHEREHETH S CTOP (20pmol i.t.) D[FEIKFH
P52 L W 26 L 7=, [D-Pro’lendomorphin-1(70-200fmol i.t.) o [R5 T
IZ. 120fmol % B — 7 & L 7= bell-shape ® H &M% 7 L7228,
[D-Pro*lendomorphin-2(50-200fmol) ® [Fl# ff F #¢ 5-Tl&. endomorphin-1 O
REERICITEE L KIF S0 > 7= (Fig. 3), [D-Pro’lendomorphin-1 @ 50%#ji
filfHE (IDsp) 72 &N D 95%IEHER L. 95.66fmol(82.75-110.6fmol) T -
7o

100+
v *%
@ 80- o
(@]
=
& £ 60-
© =
5§ 40+
C£>U ~—
[eh) 20'
B n

0 III
CSF 20 70 85 120 170 200 50 100 200

CTOP [D-Pro?-EM1 [D-Pro?]-EM2
(pmoli.t) (fmol i.t.) (pmol i.t)

EM1(600 pmol i.t.)
NMDA(300 pmol i.t.)

Fig. 3 Effects of p opioid receptor antagonists on the antinociception induced by
endomorphin-1(EM1) against NMDA-induced nociceptive behaviors in mice. Groups
of mice were administered i.t. concomitant solution of NMDA (300pmol) and EM1 (A:
600pmol) in combination with p opioid receptor antagonists, CTOP (20pmol), [D-Pro?]
endomorphin-1 ([D-Pro2]-EM1: 70-200fmol) or [D-Pro?] endomorphin-2 ([D-Pro2]
-EM2: 50-200pmol), and the nociceptive behaviors induced by NMDA were observed
for 5 min. Each column represents the mean = S.E.M. for 10 mice. **,P<0.01 vs.
groups administered EM1 with NMDA.
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Fig. 4 Effects of endomorphin-2 (EM2) on the nociceptive behaviors induced by NMDA
in mice.(A) Effect of EM1 on the nociception does-response curve of NMDA. (B)
Groups of mice were co-administered i.t. various doses of EM2 (37.5-300 pmol) with
NMDA(300pmol), and nociceptive behaviors induced by NMDA were observed for
5min. Each column represents the mean £ S.E.M. for 10 mice. **,P<0.01 vs. NMDA

alone.
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EM2(300 pmol i.t.)

NMDA(300 pmol i.t.)

Fig. 5 Effects of p opioid receptor antagonists on the antinociception induced by
endomorphin-2 against NMDA-induced nociceptive behaviors in mice. Groups of mice
were administered i.t. concomitant solution of NMDA (300pmol) and EM2 (300pmol)
in combination with | opioid receptor antagonists, CTOP (20pmol), [D-Pro2]
endomorphin-1  ([D-Pro2]-EM1  70-170fmol) or [D-Pro?l  endomorphin-2
([D-Pro2]-EM2 50-200pmol), and the nociceptive behaviors induced by NMDA were
observed for 5 min. Each column represents the mean = S.E.M. for 10 mice.
** P<0.01 vs. groups administered EM2 with NMDA.
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SP(pmol i.t.) Time after injection

Fig. 6 The nociceptive behavioral responses induced by Substance P (SP) giveni.t.
in mice. (A) Groups of mice were treated i.t. with various doses (50-100pmol) of SP,
and the duration of nociceptive behaviors induced by SP was measured for 5min. (B)
Groups of mice were treated i.t. with SP(100pmol), and the duration of nociceptive
behaviors was measured for 15min in 5min interval. Each column represents the mean
+S.E.M. for 10 mice. ** P<0.01 vs. CSF-treated control group
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Fig. 7 Effects of endomorphin-1(EM1) on the nociceptive behaviors induced by

substance P(SP) in mice.

(A) Effect of EM1 on the nociception does response curve of

SP. (B) Groups of mice were co-administered i.t. various doses of EM1 (75-300 pmol)
with SP(100pmol), and nociceptive behaviors induced by SP were observed for 5min.
Each column represents the mean = S.E.M. for 10 mice. **,P<0.01 vs. SP alone.
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SP(100pmol i.t))

Fig. 8 Effects of p opioid receptor antagonists on the antinociception induced by
endomorphin-1 (EM1) against substance P (SP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of SP (100pmol) and EM1
(300pmol) in combination with p opioid receptor antagonists, CTOP (20pmol),
[D-Pro2?] endomorphin-1 ([D-Pro2]-EM1: 70-170fmol) or [D-Pro2] endomorphin-2
([D-Pro2]-EM2: 50-200pmol), and the nociceptive behaviors induced by SP were
observed for 5 min. Each column represents the mean = S.E.M. for 10 mice.
** P<0.01 vs. groups administered EMs with SP.
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o
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Fig. 9 Effect of [D-Pro’]-Tyr-W-MIF-1 on the antinociception induced by
endomorphin-1(EM1) against substance P(SP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of SP (100pmol) and EM1
(300pmol) in combination with [D-Pro?]-Tyr-W-MIF-1 (350-1400pmol), and the
nociceptive behaviors induced by SP were measured for 5min. Each column represents
the mean = S.E.M. for 10 mice. **,P<0.01 vs. groups administered EMs with SP.
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Fig. 10 Effects of endomorphin-2(EM2) on the nociceptive behaviors induced by
substance P(SP) in mice. (A) Effect of EM2 on the nociception dose-response curve of
SP(B). Groups of mice were co-administered i.t. various doses of EM2 (37.5-300 pmol)
with SP(100pmol), and nociceptive behaviors induced by SP were observed for 5min.
Each column represents the mean = S.E.M. for 10 mice. **,P<0.01 vs. NMDA alone.
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Fig. 11 Effects of u opioid receptor antagonists on the antinociception induced by
endomorphin-2 (EM2) against substance P (SP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of SP (100pmol) and EM2
(300pmol) in combination with p opioid receptor antagonists, CTOP (20pmol),
[D-Pro2?] endomorphin-1 ([D-Pro2]-EM1: 70-170fmol) or [D-Pro2] endomorphin-2
([D-Pro2]-EM2: 50-200pmol), and the nociceptive behaviors induced by SP were
observed for 5 min. Each column represents the mean = S.E.M. for 10 mice.
** P<0.01 vs. groups administered EMs with SP
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Fig. 12 Effect of [D-Pro2]-Tyr-W-MIF-1 on the antinociception induced by
endomorphin-2(EM2) against substance P(SP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of SP (100pmol) and
EM2(300pmol) in combination with [D-Pro2]-Tyr-W-MIF-1 (350-1400pmol), and the
nociceptive behaviors induced by SP were measured for 5min. Each column represents
the mean = S.E.M. for 10 mice. **,P<0.01 vs. groups administered EMs with SP.
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Fig. 13 The nociceptive behavioral responses induced by capsaicin (CAP) given i.t. in
mice. (A) Groups of mice were treated i.t. with various doses (50-200pmol) of CAP and
the duration of nociceptive behaviors induced by CAP was measured for 5 min. (B)
Groups of mice were treated i.t. with CAP (200pmol), and the duration of nociceptive
behaviors was measured for 15min in 5min interval. Each column represents the mean
+S.E.M. for 10 mice. **,P<0.01 vs. CSF-treated control group.
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Fig. 14 Effects of endomorphin-1(EM1) on the nociceptive behaviors induced by
capsaicin(CAP) in mice.(A) Effect of EM1 on the nociception dose-response curve of
CAP.(B) Groups of mice were co-administered i.t. various doses of EM1 (9-35 pmol)
with CAP(200pmol), and nociceptive behaviors induced by CAP were observed for
10min. Each column represents the mean = S.E.M. for 10 mice. **,P<0.01 vs. CAP
alone.
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Fig. 15 Effects of p opioid receptor antagonists on the antinociception induced by
endomorphin-1(EM1) against capsaicin (CAP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of CAP (200pmol) and
EM1 (35pmol) in combination with p opioid receptor antagonists, CTOP (20pmol),
[D-Pro2?] endomorphin-1 ([D-Pro2]-EM1: 70-140fmol) or [D-Pro2] endomorphin-2
([D-Pro2]-EM2: 3-50pmol), and the nociceptive behaviors induced by CAP were
observed for 10 min. Each column represents the mean = S.E.M. for 10 mice.
** P<0.01 vs. groups administered EM1 with CAP
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Fig. 16 Effects of endomorphin-2(EM2) on the nociceptive behaviors induced by
capsaicin (CAP) in mice.(A) Effect of EM2 on the nociception dose-response curve of
CAP.(B) Groups of mice were co-administered i.t. various doses of EM2 (18-70 pmol)
with CAP(200pmol), and nociceptive behaviors induced by CAP were observed for
10min. Each column represents the mean = S.E.M. for 10 mice. **,P<0.01 vs. CAP
alone.
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Fig. 17 Effects of p opioid receptor antagonists on the antinociception induced by
endomorphin-2(EM2) against capsaicin (CAP)-induced nociceptive behaviors in mice.
Groups of mice were administered i.t. concomitant solution of CAP (200pmol) and
EM2 (70pmol) in combination with p opioid receptor antagonists, CTOP (20pmol),
[D-Pro2] endomorphin-1 (D-Pro®-EM1: 58-170fmol) or [p-Pro2] endomorphin-2
(D-Pro*-EM2: 3-50pmol), and the nociceptive behaviors induced by CAP were
observed for 10 min. Each column represents the mean = S.E.M. for 10 mice.
** P<0.01 vs. groups administered EM2 with CAP
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Fig.18 Effect of naloxonazine (NLZ) on the antinociceptive effect induced by
endomorphin-1(EM1) against NMDA or capsaicin (CAP)-induced nociceptive
behaviors in mice.(A,B) Effect of NLZ on the antinociceptive effect induced by
endomorphin-2 (EM2) against NMDA or capsaicin (CAP)-induced nociceptive
behaviors in mice.(C,D) Groups of mice, pretreated s.c. with various doses of NLZ
(2-16mg/kg 24hr prior), were co-administered i.t. EM1 (600pmol or 35pmol) or EM2
(300pmol or 70pmol) with NMDA (300pmol) or CAP (200pmol), and nociceptive
behaviors induced by NMDA or CAP were observed for 5min or 10min respectively.
Each column represents the mean = S.E.M. for 10 mice **P<0.01 vs . groups
administered EM2 with NMDA or CAP.
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[D-Pro?] endomorphin- 1 T Xl & 722> » 7=, (Fig. 19A) L » L
naloxonazine (2mg/kg) % RiALE L 72IKEETlE, capsaicin #58MEA M B TENIZ
%9 % endomorphin-2 M Hi1= E/EHIX[D-Pro2lendomorphin-2 Tl &7,
[D-Pro2lendomorphin-1 THifil S 417z, (Fig. 19B) i Z OFEHIHLN L H L
IX[FIZAH: T C? endomorphin-1 OHUR FEIEH TIXELE CTX 720 o 7=, (data not

shown)
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Fig. 19 Effects of [D-Pro%lendomorphins ([D-Pro2]-EMs) on the antinociception
induced by endomorphin-2 (EM2) against NMDA(A) -and capsaicin (CAP)(B)-induced
nociceptive behaviors in mice pretreated s.c. with naloxonazine (NLZ). Groups of mice,
pretreated s.c. with NLZ (2mg/kg) 24hr prior, were co-administered i.t. concomitant
solution of NMDA (300pmol) or CAP (200pmol) and EM2 (300pmol or 70pmol)in
combination with various doses of [D-Pro2]-EM1 (58-200fmol) or [D-Pro2]-EM2
(3-140pmol), and the nociceptive behaviors induced by NMDA or CAP were observed
for 5 min or 10min, respectively. Each column represents the mean #= S.E.M. for 10
mice. **,P<0.01 vs. groups administered EMs with NMDA or CAP.
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N

Labuz %1% endomorphin (EM)1 & morphine MAZEMTEE A U 553, EM2
& morphine TIFEAZEMMEZE U2V E345 L2 (26), Kondo H I3 HEHEIC
%KM & morphine @ i.t. &5 TIIFEHND NK1 ZEZEKDOA 2 —FVEB—T
a OIFHNTAE TRV, S HED morphine @ 1.t. 5 Tl NK1 25K D A
VE—=F VBT a OMBINELD ERELE (23), ZNHOHELD | K
F & morphine (X “RFNFARRE LITHAET D u , B EZI LIUREFEH 258
L. mHED morphine (£E D u , ZAEERMENTE L L —RENTHRE LD
xﬁﬁi%’fﬁl\ LPREBEHANPEIL TS EB X 6D, AW CIE—RAMEMH

- RIS IV T — AR AR BT AR, R AR T
py ZBEEPPUREERHICRELSHFG L TWD ERGEE 72T u SHRIRD 554 &
S LR O W TR 21T o 72,

NMDA O it 4512 & » F &K A 7256w B TE 23 Bl S vz, Z O NMDA
IR BEATEN L EML KO EM2 OOFHIC & 0 I EKAFAIZHE] S EMs
DOPUREER L p THREEIE TH D CTOP [ L IflsnzFE LD, =R
ﬁi% LHEHLTWD EEZ HND, RIZ[D-Pro]EMs % AW THIUZE/ERFH

BT % u ZRARY 7 Z A T xR FE LTc, NMDA B3P IR BEEITENC X1 5
EM1 ®#ifEEEMIZ[0-ProlEM1 (= X v #1f &4, EM2 oHiEEERIT
[D-Pro’JEM2 |2 L v #ifil & 7=, Lo L EM1 OHUEEEM X [D-Pro ] EM2, EM2
DR EEAIX[D-Pro’]EM1 Tl iS58 % %2 1F 722> 7=, EMs & [p-Pro’]EMs

OFEFLEIRITBVHFLIZ B W THE SN TR Y (59), NMDA #5580 B

ITENC O RIEEDOFRE R NE S 72, NMDA & B IRIT— R AR & R iRk

FicFEETIERRE SN TEBY (55,66,73), —RINFEAR#E ED NMDA %7
&1L glutamate <X° substance P(SP)DEEEIZRE S L T\ 2 EHESHTW5

(29,35), L2y L ZAVEREITAMIE LV & &mHED NMDA % &5 L 72 Bk
%“’C“é?) D AWFZE &IV E O NMDA (400 pmol) 2R L 72 #45 Cld NMDA

AR MERIIE NK B RO G207 E L TEY (62), Chen b &Kk 54
T%[‘Tﬂ*‘hﬂ F—WH AL > NMDA = 5 {K13 glutamate <° SP @i 12
HLUaWalgetEz e LT g (5), AR o#E L 0 AWFE CTHEH L7 NMDA

(300 pmol) FHEFENMED T BEITEN X REIRE AR L NMDA S KRIC/EH
LAET S EEZ BV, EMUIE KA BICFTET 5 u /K, EM2 13
TR FICHFTET D w1 SR WICENEIVER LEUREEHZRBBLT 55
NHEZHND,

SP @ it3 512 L 0 A BRAFR 2w B T S Bl S hviz, 2o SP kst
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IR BEITEN L, EM1 &Y EM2 OffIC L v AZEAFRICIS Sz, 2o
EMs OFUREER L u S RIRFEPIEETH D CTOP OfFHIC L v fifl &% &
0. uZREENLERL TS EEZBND, KRIZ[D-Pro’]EMs % HWTHi
EERRBUCBET D u TRV 7 2 A T2 fat Uiz, SP a M BE TE)C
%9 % EM2 OFUREEMIZ. [D-ProlEM2 1 X v il & #7225, [p-Pro’]JEM1
TR BEEZZ T D o7z, SP FHFEMEERBEEITENC KT 2 EM1 OFiR
EEMIL, [D-Pro’]JEM2 <°[D-Pro?]EM1 Tifi] b B A2 1 /o7, L LT
BTN 1, RIS TER L A S (19) [p-Pro?] Tyr-W-MIF-1 % 7= #
TR, EM1 OFHUREE M IE[D-Pro?] Tyr-W-MIF-1 (= & 0 [ &K A iH S
=, — 7 EM2 OHUZEEFIZ[D-Pro?] Tyr-W-MIF-1 Tld/e A & 8425 1 2 o
720 SP T “URANFARRE EICHBL L TV D NK, ZRMRICESEER LKW &g d
HZ L XV (4,831), SP FHIMIIREBEATENC T 5 EM1 OFUREEHIZ
AT LDy ZARRIT, EM2 OFUREFERITZ AT LD p KK
IERLTWD EBZ LM, u,AERITE L Tidk NMDA §538 M B
TENC K% EM1 O/ERAT % [D-Pro2l EM1 JE&a2 M 1, 2K & 13 3R 22 K5
NE72 0 | [D-Pro2l EM1 FEEz 1 [D-Pro2 Tyr-W-MIF1 J&= M 1, 2 BIKTH 5
HPRAONE R ST, O u  ZREOE PR DO EIL, A F v F v v
BT D NMDA R L | G EAMBRISZRIKTH 5 NK ZHFIE TIRERIRE
DA = ALPRERIZS TODHITEEFR L TWHDO0E LitZely, H, SP %Mk
VIR B EATEN S 64 % EM2 OHiUR = VEH 75 [D-Pro?] Tyr-W-MIF-1 O Tlfsbt
ENARVWHELY | [p-Pro’] Tyr-W-MIF-1 (3Rt O @G Y 1 ZEKICTITIERA LT
|AYAQ Y,

Capsaicin (CAP) @ 1.t. 8512 XV H &K mBEE TEI N Bl ST,
Z @ CAP #FHRMLNE# T8N T EM1 &KUY EM2 OFFHIZ X 0 H B FEAICTY
K7, EMs OFUREFERIT p FEETFE TH S CTOP I L il S 7==
X0, puZREENLEI LTS EEZ LD, RIZ[D-Pro’]EMs % AV THi
SEERARBUCET 5 u BT 2 A T2t Uiz, CAP iR BEs T
2545 EM1 OHUEEEMIE[0-ProlEM1 12 X v 1l & 1. EM2 OFifR =k
MZ[p-Pro’]EM2 (2 L v il 7=, LasL EM1 oHUEE/EM 1Z[p-Pro]EM2
1 L OV EM2 OHiREERIZ[p-Pro]EM1 TlIa/45 58 4 52 1F 727> 7=, CAP @
VIR BT B X — IR FN A RRAE RIZAFTET D& TRPV1 ZEEOTEMEIZ L 5,
glutamate X° SP O MRIREWE LTI X 0 A U 2 FEREIH STV 5 (27),
CAP #FHFMEm BEITENC %45 EM1 1%[p-Pro’JEM1 (2Hfl Sn7=F LV )
ZARIZ, EM2 1 E[D-Pro®]EM2 (23] S 7= X 0 u oy SSAKRICIER LEUREE
HAERBFELTNDEEZLNDN, TNUOIERT D 1 ZRED IR
RITHHE LA RAR 2 E O R 2 B0l 9~ 2 o>, AR FICAFEE LIS
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Table 3
The EDsy of EM1 and EM2’s antinociceptive effect against CAP, NMDA, and SP
induce nociceptive behavior.

CAP NMDA SP
17.1pmol 128.3pmol 141.1pmol
X EMT EDso (15.82-18.49) | (103.7-1588) | (75.36-264.2)
32.95pmol 96.41pmol 108.2pmol
X
EM2 EDso (28.53-38.06) (67.89-136.9) (98.66-118.7)

WO Z LTV 2 O3 BEREEEOEZEOF ST TIEE A R, £
CCHRMIKRFHRWE TS EMs @ EDy & H#T 5 &, CAPXEML Tl
17.1pmol(15.82-18.49), NMDA XEM1 Ti% 128.3pmol(103.7-158.8). SPXEM1 T
I% 141.1pmol(75.36-264.2) & 72 5, —J7 CAPXEM2 TiZ 32.95pmol(28.53-38.06).
NMDA X EM2 % 96.41pmol(67.89-136.9). SP X EM2 Tl 108.2pmol(98.66-118.7)
L0 —RAEARRICIER T % CAP 1% 5 EMs @ EDso fEi73, - YRENFAH
& ETIEHT % NMDA, SP (%9 % EMs @ EDs i & 0 &RV MEMIC & 5
(Table3), Z4L 6 DY DO Ll L W CAP F3ME IR B TENC 65 EMs
DOPUREMER N — KA RARIFET D u /R EEI LEBL TN EE XS
D, FT—RHMTAREIS O SP ZEOKEHEHEME % it N T 2% CAP &%
FeMEDOPLIFBHEATENY EML \C X 0 il S, £ OHUREIEM 23 [0-Pro’]EM1 T
FhLsius 2 & X0 CAP FA M BEITENC X9 5 EM1 OHUR EEMIL.
—RANARE EICAFAET D po ZRIR, EM2 OHUREFEEMRIL, —RATAHR L
\CHET D w1 BN EN UEEBEEME O HE L TWb B2 65,
BUE u S RAKY 7 % A4 7D 43¥A13 naloxonazine (NLZ) @ 35mg/kg(s.c.)~D
MO EIZ LD SEEN TS (30), BHRDE@EY NLZ 35mg/kg(s.c.)FERE
SRR E RIS TE p o XFEOFIC, EEPHRB ORI 525K
RFIET HEE R LT, & 2 CAMNYE Tld NLZ 35mg/kg(s.c.) @5 s 254K
EFEVICENTE T i ZREO PTG Bip D B 2R O Z RIRDFTE
TLHOTIEZR W EB X T, £ 2T RIAHER THH NLZ &, Al
()52 AR E S T & 5 [p-Pro’]EM2 D FLERROENEZFIF L u | ZHEEOMSY
Lo AT REME & it L 7=, NLZ (2~16mg/kg s.c.) D 24 FFREIFTOMLE 2 L W NMDA.,
CAP M B TEN 64 % EM2 OFUREMEFITH E&EFEMICIHE S n
7=, EM1 OFUREEHQEIIT S B E 5 2 2o 72, RIZ EM2 OFURE
VERCATEE B2 % 5. 2 700y NLZ (2mg/kg s.c)l2iEH L. NLZ (2mg/kg s.c.)RiL
& 2B 5 EM2 OFUREEHRREEA B = X L ZfE L=, NLZ(©2mg/kg) % Aii
RLiE U 72 R AE T > NMDA #F78 M m BEA T8N %F 95 EM2 OFUR HIEAIX
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Fig. 20 Schematic illustration of the mechanism of antinociception induced by
endomorphin-2 (EM2) against capsaicin in induced nociceptive behaviors in mice
pretreated s.c. with naloxonazine (NLZ) (2mg/kg)

EM2{EBN B EMIEBIREH
< > < >
[D-Pro?] EM2 [D-Pro?] EM1 [D-Pro?] Tyr-W-MIF-1
BEZUZERE REMUREK REMZEHE
< > < > A e
@ @ ©) @ ®
TTTTTT TTT TTT 7T 77T TTTTTTTTT
Sbdddd &b &b &b &b Ebddbbddd
NLZR2M 4R g)
% SMETAA
S e
NLZ(35mg/kg) NLZ(35mg/kg)
BEZEZEE ERZHZEE
< > < >

Fig. 21 Hlustration of classification of mu opioid receptor

NLZ fALE T L [EEIZ [D-Pro2l EM2 CTHPL S 4172723, NLZ miLiE o CAP #%
MR B A TENC ) 5 EM2 OFUR FEIEM I, [D-Pro2l EM2 Tl g
[D-Pro?2lEM1 THifr S 7z, Z OfERIL NLZ 2mg/kg s.c) B2 M FRIROIFE
Zog L, CAP B3 MR BILEITENC X 92 EM2 OFURENEH O Bz R
PO AL v F o TEHENR ONT-, Z0OFE LY NLZCmg/kg s.c)EZ M5
IL— AT LICAATE L, B mEE OEBEMHNICRE S L Tnb & B %
b,

NLZ(@2mg/kg s.c)RIALEFRHZIIT 5 CAP &R ML BEEI T8Nk 5 EM2
DIUREFEERIZR T 2 REFETEDO AL v F U THRD A T = X LIZDONT
RErd 5, W CAP 7R BLE TENIC T 2 EM2 OFURFEEMIL, —K
HTEAPRE LICAFET 5 [D-Pro2 EM2 S VESZ AR A A LA R W 8 O 5 %
P LT\ 5b, Lo L NLZ(E2mg/kg s.c)RILEIZ LY 2 OZRRMIERHHIIC
FLE I N725A EM2 O BRIMENRTER L, JERf I iE S Tunen
[D-Pro2lEM1 X MEZHFEKIIERHLEZEEZ XN, 2O RFIKRIT,

34



NLZ(16mg/kg s.c.)AiALE T Cik CAP F5MEE R B TENZ %195 EM2 O 5z
EERITERICMHI SN ZE LD IERETu 1 SRR ENFEINTELZR
BKThHd, ZOZHFEFEIIEORA AL vF 0 ZBRLIE —RAMTE MK EIZ
NLZ(@2mg/kg s.c)BMEZRIRNDZFE L, “IRIREARE EIZ NLZ(2mg/kg s.c.)
RZMEZHERHFE L2 VELZRE L TWD DT TR —RATHRE LT
NLZ(2mg/kg s.c.) FF & 5 1 +[D-Pro2lEM2 & = V= R KB HFEE T,
NLZ(2mg/kg s.c.)3ERZ M E+[D-Pro2l EM 1 J&S M2 AR EAE T D E A <8 LT
W5 (Fig. 20),

WG & U TARMIIET —~ O p RO FZRVRHEST T Tk, A7e< &b 5
FED p Z R EOATREMED B 2 H4v (Fig. 21) . DNLZ(2mg/kg s.c.)&sz 1% u
Z RAR@NLZ(35mg/kg s.c.) &3 M+ [D-Pro2l EM2 #52M: 1 52 ZA@NLZ(35mg/kg
s.c.) & M+ [D-Pro2 EM1 &5 M 1 2 5 R@NLZ (35mg/kg s.c.) sz P
+[D-Pro2l EM1 &1 1 2 B IRGNLZ (35mg/kg s.c.)FE@Z E+[D-Pro2 EM1 FE
ZVE[D-Pro?] Tyr-W-MIF1 Ji52 52 AR D AR RE S 472,

1 ZFARD AN DN TUE—RAT AR EIZIZONLZ(2mg/kg s.c.)Bs M u 5%
7K. BNLZ(35mg/kg s.c.)idsz M+ [D-Pro2l EM1 &2 M 1 2 254K & @NLZ
(35mg/kg s.c.) IS ME+[D-Pro2] EM 1 B2 1 n 52 AR D 4 FEOAFAE SRR S 41,
@NLZ(35mg/kg s.c.)@3z M +[D-Pro2l EM2 &SV p 2 BRAKIZIEE LAV E 2 5
5D, IR EIZIZ@NLZ(35mg/kg s.c.) @3z M+ [D-Pro2 EM2 J&S2 M 1 5%
IR, @NLZ (35mg/kg s.c.)FEES H+[D-Pro2] EM1 J&32 1 1 25K, G®NLZ
(35mg/kg s.c.) R P+ [D-ProZl EM1 S Pk [D-Pro2] Tyr-W-MIF1 B 2 %
EPRFELTWDHEEZBND,
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