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ARHE TR 52 A 1) e A 5k e -
hoF %R OE H”

(ZMRZFEGHZZ2EEMNES S TEHS R, 2 H 7300000

S IREERE (nociceptin 3§ orphanin FQ) &FINF 1995 FK, ERM A ZE&£Z4E (ORLL 3¢ LC 132) B AR
i, EEEREY. COMERS. BETHRE. KENWRZ. ZIMCZETEHAE ZHEREEE. BT
=, AL AR SR A AR BRI ARA — IR NSA. AN AR B IE T AR I AT EERL R
FREE CREBL REPUA. WEh AL B BRI TR RIR L E LT T .

KR NMERE, ORLL %44, AofE, R B i), HaoEed, S
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BERBHKD Q5

1994 4E4], 5 H %H Mollereau S 7€ 77 F2 7
AEZARERES, BAMBREL T —M AR T 8.
ko L MLET T SEAR AR T SE AR, e DR B 24
FESZ 4 Copioid receptor likel receptor, ORL1Y. H
THEMEFERIIEMNE AR, TEFRZ A
JUFT B 82 4R 82 22 4 Corphan opioid-like receptor .
1995 4 10 AM11 A, T LK E R L8 =4
BIMRBAFER) T B P2BEE T ORLL Z4R5
EPEE A1), @2 B nociceptin A orphanin FQ,
B A2 IR (b, 1996 ), {8735 NC.
i TURELERN 17 1K ( PheGlyGlyPhe-

ThrGlyAlaArglysSerAlaArglysLeuAlaAsnGln-OH ).

FEE TR ETEA, NC-ORLI AL
TLOLMERS, §REE. AT, 3R
ICAZE T AR RE AN W R I, (B NG
TEAEAAGE G E M ERNETARIFER
&, DR AN RIS R R ABEh R AE
F B A ENBEAEERERE . RILLE, R
B AR S — IR SN TR RE TR E R
Wt —. B EATA R, ORL1 SZARAR G 4R
AWHCRIN (F 1>, BXaERNER =ZHWH
IR SR IZ LT I 5 AR AT T ERik.

Table 1 Ligands of ORL1 receptor
F#1 ORL1 ZEMEFE

#En

B #En

ECEnkl

BReE NG
NC (1-~13) NH,
[ Arg, Lys® ] NC
[ (pF) Phe*] NC (1 ~13) NH,
[Aib7, Aib'"'] NCNH,
e [Cys™, Cys™ ] NC (1~14) NH,
s Ro65 6570
NNC63-0532

Ro64-6198

[F/G] NC (1 ~13) NH,
Ac-RYYRIK-NH,

Ac-RYYRWK-NH,

[Nphe!] NC (1 ~13) NH,
Peptide I[-BTD
[ Nphe', Arg™, Lys'™] NCNH,

ZP-120

NalBzOH J-113397

JTC-801

1 NC FERITR

ERFER. AREBEEETY, DRI
RAPMERETEBL R AINN R MR IR A
—MEMITE BT NC BN siFE s —RERT

*EFASKBEES (200720140 AFTEAE AL TR
HEM (20020c000600) HEEIRE.

= BEHBERA.
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B, BT TR R B H N w4856 C o
LT TR R AE T JLESER NC B AR L AE.

SERSTEIH), NC (1 ~13) NH, 2408 NC &35
TEER RN R B TEEARSER P, NC (1~13) NI,
ATLAAMEI R R CEFS) BT S 8 B[R] 33 2047 AL
(GPD> MM REFEE (MvD> ()l ge, M4
forskolin SELFIIFIEE TR (cAMP) HOFIEA S-$of8
B (S-HT> BIBEHG EfFRES, NC (1 ~133
NH, FJ 6 RN/ BRI L 2R, X i ng e BT
SIEABEIES. NG (1 ~13) NH, Fraligalixtesg
REAR EFINC R, NC (1 ~13> NH, C i £
—NH, MR EEEEEIEFEZNER. BN
FEEIEH, NC (1~13) 5 ORLI 2450 MN
M WG, 7ELAJG RO NC S HRuE 2P, RE
FLANC (1 ~13) NI &R, 7EH45wE L
BT Z R 5R.

F 42 C o 6 BKAINC (1 ~11) NH,, FEH 12
~13 f1H0 Arg-Lys, 5 ORL1 AR M4 & 1R 5
(K >250 nmol/L}; [RIFTR § SZ46H T —&REFH
), AR ER AT 3 R AW MVD 48 1K 46,89,
NC (1 ~11) NH, REZHEIAVEEFR I 5 1H
WHME, ErmERAEF A RSO R RE ST,
NC (1~11) NH, A/ KR/ HSEmIIEH, mMikiE
RV B ] R K R PR A B A, NC (1 - 11D NH,
TERRE PG S AEA NC A4S, RN
JERE &R NC (1 ~11) NH, HFF NC K HAh
B AEAR s &0 a, AHENEATET e
ZAE.

NC (1~7> NH, FANZET 8 ~9 {7 A Arg-
Lys., WJLFEIFER 75 ORLL SZARMSEE M. TE
cAMP FHEIHISEU P IC, > 15 wmol/L. P HTH
R NC (1 ~7) NH, 5 /)~ B 5 22 fli Je 4 A A% HoA,
B RRRETS A RBIEAC &R, (2 n] Afs
PUNC FYRSEIERT, B S AR AR ILE.

NC (1~5) NH, X@HATHRZET RIS C wmF
VIMTE MVD LR P LRI S s ZHhEE, T
WGBS S ) DL E AR NC 53Rk
Ik A B SR AR i A 2R N R
B OREEA.

NC C i FARNC (13 ~17> E—T 2001 %
RO EmAE AT OO FERS. &
BEHEAKEFAN S NC (13 <170, FH L5
FAT AR L RIS R R A, Bax
{EF A3 ORL1 B4R FREBR BT RA W, IX T &

BT P= A B R E RO B ORLY 2246 AT §.
MsEIE= e HEHDP: NC (13 ~17) BJEEE
HE®RT NC, HEF SR, X EHF R
W s E RN E ZAERTD A
[Nphe' ] NC (1~13> NH, (ORL1 #{F%—[
FELAD i, XEMEARER - AKEHT
ORL1 AR H 2 A H MERER. M=
RS sR I R SR, A0 NC BREESIRT, T
EETH NC e MR, HalhE, B1EE
NC (13 ~ 17> FIfEFIHLH.

2 ORL1 & sh7

2.1 fk

[Arg“, Lys™] NC: % NC M RIFFRISS
B4R, 7ENC FFIT, HHAERA NS EREE
A1 Arg” M0 Lys™ P %f NC 52BN EREFFE
TEMER. BETXENTREMALE, Okada
ZHOE Arg-Lys T BISIAE NC FHIFEI6 ~7. 10
~11 F1 14 ~15 LA A, FEFRIEAEA ORL
ZHNEEERPETM: [Ag”. Lys"] NC 5

ORL1 ik &5 & 50 Ik NC & 3 5. 7& MVD.
RVD. GPLFUVNR B EH T, [ Arg”, Lys® ] NC

M KR AR NC R, (BTER —FIER, H
i ORLL SZ24RAYRE /@ KT NC (MVD: 17 15
RVD: 10 f&; GPI F/PNR&EB: 5 50, [ A,
Lys" ] NC (XS R A ZAE MM, (B0 ik
ORL1 3245 (055305 [ Nphe' 1 NC (1 ~ 13> NI,
HJ-113397 FE4. A BB A EE A 1 LI R
. EAFFISRAFEL NC #3015, 1 BAEFIAORT IRt
WNC K. 2z, UEMERER, [Ag", Lys”]
NC & ORLI1 %24k — -~ 0 20OF0 &0 1 45 7 R8s 371l
H27%H B

[ (pF> phe'] NC (1 ~13) NH, f1 [ (pNO,>
phe* 1 NC (1 ~ 13> NH,: 2001 #£ Calo &7 %
Phe' HEAT T — A& FI0i&, &I [ (pF> phe'] NC
(1 ~13> NH, #1 [ (pNO,> phe'] NC (1 ~13)
NH, 5K R EZmE L ORLI ZAMNERNHET
NC. TEfRSCEEp, PS4 I = i 5 51 A2 A /) R
RN ISR E R E AN 22K T NG, TATE
IR 30 Ak R A0 22 80 7F B 898 42 £L NC 2
K. BEES [ (pF> phe'] NC (1 ~13> NH, 7]
BRI RNEOR R AT L NC K 10 5.

e [Cys®, Cys™ 1 NC (1 ~14) NH,: 2001
F, Ambo Z' VM NC B N 360 C bR ZARE
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R — &7 I IE E ORLY SZAREE S
e [Cys'® Cys™] NC (1 ~14) NH,. &% F4EE
SLIEHT. 45 ORLI ZEMIEF N5 NC i,
HWETLNC M ESE R R T MER.

[Aib7, Aib"] NCNH,: 2002 £, Zhang %
4 Aib (C*-methyl alanine} 5] A NC &t Ala 133
TR R sE M S T NC BEsh A [ AL,
Aib"™ ] NCNH,. B #2000 & 185N, NC &
5~14 A1JF%| (TGARKSARKL> TE5 52 4R45 &1
MIREHM R TR T B o BBHE. A, Iy F
Arg”, Lys" BN BEE BEISEKE S ORLL 2245
FIEL2 _E8 Glu SHERERMELER, XM ER
EE=ZAEEREEEER. Ab 1 C-methyl 15
M FEREERIMEE S THEMR o B HFHIIA
NC FFljE, 1515 NC (15 ~ 14 FBLE 8 TR ik
BT E) o S8HE, MBI NC S5 M. B
AL, HIEEATE A RERE D, RATEEED
Wit T &F Aib B— &% NC 25045, DM R
B ORLI 524258 B 38 A Mo 4.
2.2 AFARE

2000 %, ¥ £ ) Roche L5 E Wichmann 21
MREFERRUE TR E S T — 1 ORLL %2
EMARE (HFRT NG FIEIRZEEAR] Ro-64-
6198, HLiL-SM4S ORL] SAMEM ARG SR
b GOFT 5245 100 5. FEE L ORL1 24540 F
HTHERERHELES NC RS 0ESIF. ©
FINC i EFS 31#E 40 MVD 0K R 5805 & R g
BERMY (pEC,ME  BEARAME). {27 GPI L%
B, HE BERTNC FELZEME. £XRAR
BRI LE P, Ro-64-6198 FIANHI 5 A 4048 T
g, m A [ Nphe! 1] NC (1 ~13) NH, 1 J-
113397 1] %} 471 Ro-64-6198 FI{EH. Ro-64-6198 i
il EFS Bro 2 80 MvD 45 1F S B R PRI BT i
Fi. BFHKE S Ro-64-6198, A F=/E #Ji = vE 59 NC
RIFERY R R AR R, (B R MRS R AR
EINAH R, JXHE TR Ro-64-6198 i AR F & B = 2E i)
TEHTTEE R AR 1. Ro-64-6198 1 NC —FEE] LA
SHPUEHERT 5 A K RS A, {2 NC RE,
FLXF R e pr PR A OG0, Ro-64-6198 0 1L
. BIhEE. MM e D R ERE S PR NC
e —2, (BF NC AR, BSR4t oES
EMETRMEMETH. BRMEZ, Ro-64-6198
AT LM — M ETE M T E 25385 ORLL Z 545
BT P R R B A 4 . R ZE0BIRKE 14 & 4 RORT

FAPEE| T2 ORL1 ZAREAE, 41 Ro-65-6570.
NNC 630532 %, &I Kolczewski Z1S RIS 42
[ORRE4, 1-FbRg [3, 4-30] mERg] ) — &R 7ML
&1, AhmEMEME ORLl 240 K {EAR
0.45 nmol/L. F¥F ORL1 46 K T1 00045 1%
FEE.

3 ORLI1 ZARR)EE 47 EEh 7

[F/G] NC (1~13) NH,: 1998 1F, & KF| 49
Calo 25U FENC (1~13) NH,BIEE 1 F12 A2 3
AT—TRBIEEMRT [F/6] NC (1 ~13> NH,.
ATV E BRASTE Phe' A0 Gly?> 2 A1 BB ARG
KB I ARERAKER, MR NC BIEFIRSA], 3835
25 ABsRE0R,. [F/GT NC (1 ~13) NH, 7T RL#&
GRS PL NC A HI EFS BT 3G GPI F1 MVD L
48, TR DRSS NC 3 EFS BrE) A 89K LRl B ik
g EN. 24 7 [F/G] NC (1 ~13) NH,
s& ORL1 52 4R ) 5 fn 7. B HE 7 AE H,
[F/G] NC €1 ~13> NH, [ FH0 NC frg] R 5 &
FBALHML =T E BEEFRAARZEE R ORL %
PREVEEN IS SR B 285t — B I B R T
[F/G] NC (1 ~13)> NH, 7] BAME R ORLI #2404
U BEEhF DA B AR i, X EAOE T ATt
THRBARS R EEFAAD [F/6] NC
(1~13>NH, F % R I A ORL1 3 & ) 5 41 7
(pA,=7). (B8, [F/G] NC (1 ~13> NH, JF A&
TERTA B R A R ARRI AR, e i
ANRRANK BR A 45 f o 48, FIN 4 ORLI 52 4R A8 Eh
i, AIEE RVD s, (EHAERST Ne, i AA]
FEPLNC (FIFITER, TEIXERINA ORLL SARMET
STEE. TR, EES [F/6] NC (1 ~13)
NH, AJ 3N RS HEE AR LE, nETE,
P N XA EMIEA: £3RIE ORLl 4%
f9/NBR N1E-115 fo2 BRE B, ef0 NC #7]
AE forskolin 5] ALAY cAMP BB AL, (B EFEIANEI
FYRT NC, ZEFA NC BE{FHN, Eilaidin
NC B, R ORLI 324k 5058 -8ishs, ThAd
[F/G] NC (1 ~13) NH, EZHFH FENN
ORL1 5244 (sl 57 BUER 7 sh ). Calo R VITE
Phe' 1 Gly* Z [Al AR AR F L2 B AT B 59
TEBRIE BE R R s L2, ISR A St e
Zespagp {88 FIESE. [F/G] NC (1 ~13) NH, 7=
A R E R E ERieAE R, =0 &
WE [F/G] NC (1 ~13) NH, Al {F & ORL1 524%
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B — M S, B L AN R S AR A T
FRwt s 1A 48 & ORLY % R 1 EE R E. &Ik
Guerrini V" 7E Phe' 1 Gly”® Z BN T ARIZETL A
kAR — 2712504, 154 Phe’ FGly> Z I8
BRGNS T NC SESZAMMEERPHARZEXRE
T

Ac-RYYXXX-NH,: 1997 £, Dooley ' *I M &
A 5000 T AAEFISHAEERRES 715 ~F
ORLI SZAAF R MARNIK, e ITHERXN Ac-
RYYXXX-NH,. H o Ac-RYYRWK-NH, F1 Ac-
RYYRIK-NH, X #7505 ORL1 SRR & 156
FAAy, FF NC —FE, AJNE A forskolin R FT 5
ELR) cAMP (AR, (BHEAZS T NG, F A
FEHNC BIEH, GRS RE, w1 ME
EFS 5] MVD 1 GPT 8048, 7EIXEEs000 1]
RIA ORLL ZAA T BEhF. AL, 178
FE A 0.1 nmol BT AT 55 /N R (Y 12 20 4T 4,
50 pmol B AT HE X R B B ATy, X RIE R
EATX A E R ORLL =46 BI85, 750, T Ac-
RYYRIK-NH, B1# &3¢ &P R0 N d0 =k
RYY ¥ A B 147 1 R X Ac-RYYRIK-NH, % &
ORLl ZMAMERAFENESR, H N mAEE S
T, B\ Ac-RYYRWK-NH, 1 Ac-RYYRIK -
NH, F=AEIXee B RIS MR E T gEA [F/C] NC
(1~13> NH, EbE 254l 2001 4. Lamsen ™ 7E £
RIRAEAL ERTL T — 11 ORL1 SARIR A 8ah
), BOZP120. EF AFEHL EFS SR MVD Rk
45 (pEC,, =8.88), UfEF 34 B4k 44 7 B BT 16
¥7. 12 ORL1 ZARBUEFMEFEPUR J-113397 Al FE4L
K—1EH. fFAsER S, MEES ZP120 B4
TR SN RAESET A, R RRRAE
FINC 2, EFEHRSA NC Mk, Bt
FRf1A1AH B,

4 ORLI1 3R RIREFE M FEHUH

4.1 k2

[Nphe' T NC (1 ~ 13> NH,: 1998 =, Calo
SRR NC (1~ 13) NH, R BEIR PR
B, FI NPhe B#: 1 £ § Phe J& BTt LA0 254004 AL
[Nphe'] NC (1 ~13> NH,, A[fEHL NC 16 EFS
FTE] 2 AT GPT A1 MVD AIRAE (pA=~6.0~6.4), {H
o H AR BT RS VE G S W, 78 MR A A
10 pmol/L BHK SR % MVD F1 GPL &M, Hikk
LT ORLI ZAREFHAE P [Nphe' ] NC

(1~13> NH,. ‘vn] LAXTHim = E 5 NC Bral &)
SRR NC 3L HERT 3] AR R, R
NC s B fIE 20 DL 3 A K IR 8 181 12 Y
HE, FHAIEIH DAL EXH, [ Nphe' T NC
(1 ~13>NH, 7] LAZHHL NC BT 5] A0 R i & A1
L EE T RS OB i s RS, oS g i 5 [ (13X
LEH L REEZW HHELLEFELE ©LE
ORL1 SZARME—EMIE S MRS, HEN
BEHIEH, [Nphe' ] NC (1 ~13) NH, KFEH
WETERD, WnETE RARRESEE D, R R
R 18] R R ST PR A SRR I R 0 % B AR
BRE, AR BERT, e nl 0 s = i 5 iR AR
fEM™). B EE AL, [Nphe'] NC (1~13) NH,
WAL MR ORI SR FH AL IE A
R, AftA— SN SRR E KR
142 Guerrini ZFHEWM, NC (1 ~13) NH, N Z {5 1#
X F 5 g9 # 25 5047 /S R Phe' F1 Phe' W H S fE
ZHNESGMEEEE R XERNER B4
Nphe ##% Phe’ J§ [ Nphe' 1 NC (1 ~13> NH, %}
ZARFETEFRA A NC (1 ~13) NH, MHLEHE
ANFE, KRG RPN 2R AR Phe' 0 Phe® FIACIR
BELR S 50 T 18] B B 4 BRAR UF HhB iR ORLI
ey

M-BTD: 1999 £, Becker %) )\ 2000 Ji -
wrn I Z R GIPEIRE FH2 -BTD, E244E S
I P AL NC 5 ORLI ZR4045 4, AR H
i B 32 R sl i . 1-BTD 7 #54L NC.
Ro-64-6198 F1 [ (pF) Phe'] NC (1 ~13) NH, #f
i forskolin 5] A2 59 cAMP BIFHEE (pA,/pK, =7.27
~7.96). BIRI-BTD &5 F W forskolin 5] £
cAMP FIFL B, {EZE GPI 1 MVD s2% ., IM-BID
HIA[fH EFS 31ARE GPI A1 MVD A9l 4E, J+ A n]
WML MIFTPA Y. E RVD LR, HASLEEE
FR, BENKE (1 pmel/L) HIFFET, B
PLNC ] EFS RT3 6 RVD fId4s (pK, =
6.6 ~6.9), IXEFFRLFEH. M-BTD FIEEEEAI{E A
ORL1 SEARBMEAGR . BRI A 52 4R 608
B3,

[ Nphe', Arg”*, Lys” 1 NCNH, ( X 4 UFP-
101): BRIMLTF 2002 &, LHFRHED, BLURS
FIZEF AN ORL1 B2 4R85 & (pK, =10.2); &&
ORL1 SZARM A2 thas-& AR B 2R 0B D2
3 00045, [Nphe', Arg", Lys"" 1 NCNH, &5 %}
BFEEATSIA cAMP BT oM, {27] LLESE
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PHEHLFEST NC $16] cAMP B0 3. FEXF 4L NC 5]
AR BRI s A0 22 PR (R SE 5 P, [ Nphe', Arg™,
Lys” 1 NCNH, MR B R 258 T [ Nphe' 1 NC
(1 ~13)NH,.
4.2 FEARE

J-113397: 1999 £, AZAH] Banyu 244520 7)1
MR DB A GiE 2. &) BL7E nmol
AKEFA ORI ZAAFIRE G &, LILFEM A
B B2 600 5. 1-113397 ] LARSHL NG 0145
BT (KD FIEMARAMERRENS-OT M=
F'E LME, R, J-113397 Al E# NC ##H EFS
AT S HE 59 GPI A1 MVD RO 450, meERE L
NC BV S ACE MR 20 K B8, ik
PRFFRIE S, o n] DU S NC BT 2 80 B &
J-113397 AU A DLFE 3 ORLL %2 44 (0 R 45 B 42 A
NC FI{EH, BT DUREHL ORLL 5244 50 H {38 zh 7
] forskolin 3] AT B cAMP A fl. LA b 25 BIR R,
TEFR P FERSN 1113397 37T 1E BT ORL1 B4R A
S — R AFELR. ER— AR RS AEN
PAER: J-113397 BIKIEHEANEIRL.

JTC-801: & 1 H 4 Tobacco 2 &) K INA] —
A FHFEWMEM ORL ZEEHRNY. B
ORL1 SRFIEME R K 5 44. 6 nmol/L, fE5E2
FEPUITHERR TS AT 805 cAMP F BEAME], X1
FAZS e 4 i B 4o

PAEAT4E T ORLI A24RRAH MR, IxXLefkal
FAFMRE IR ST B O 252, o ain:
EEZAREEE TESEH. FnREHTHY
BWIT BN, AR ERANRE T ERAE, XBE
Rt EREE AR RE A AR KU R
HH.

5 ORL1 Z{KTHKH

A E (Nocistatin fBIFE NST, M2 A E R
5D BEAFRRaBEERAT. SR NC #EM
A NC [RPE3R), BF—EEMH. 51 NC RE
— R FE AR NST f2F NC B ER& By, Jrmid
Lys-Arg-5 NC . mERE—MUBRELERN 17
B, B — 44 K. Thr-Clu-Pro-Gly-Leu-Glu-Glu-
Val-Gly-Glu-Tle-Glu-Gln-Lys-Gln-Leu-Gln-OH. 3% 5
I NST BRFAMT NC B P S TR A/ R
&, WIS RIFI R E2 (prostaglandin E2, PGE2) FT
SIREEIFERE. TS E ORL] 24K, {85 KRN E
AMEH = EREME, EEA TR EEEE

CEIZ4R. B HRI AL, X NST MR EELES
TEABEIR G AT : NST RERRFE NC X4 mEpT 3]
OB, BE AR MEHERE, AR WS
G REEE. EEEEE NC I K- 3R
KEMER Glu MER. 54, MEREREN,
NST AGTEHAAE ., R 05 b A/ R A
JEHR, IXFHEIR NST A S FF A i, (E3A1sE
I W A A AR WY, NST AT Ok R
SR BRI B AE £ A ) 0B sl kA g sh ik e
&4, J4h, NST C o /\JKRI NST (10 ~17> 7]
ABRLIT #% Py 5 NC gl fm ™ 10005
FEEFLM, NST (10 ~17)> A DAERE NC s
ME A P A 4R

6 4 B

FIEJLAE, BE NC 5 ORL1 SR H 5k &
FERIANBTER A, AL T SRR 2 £ ORLL SRR K
. WERAMMIERERF EHFRLESD
ORL1 B4R BRI A2 H AR A A Wi 4. nl L)
TR X e E AR IR AT AT ORI AR 4 3E . 31X
BB A £80 DUS NC-ORL1 B 48 2L &% H A
ST TR F A E AL R

Z F X m
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Progress in The Studies of Ligands for Nociceptin Receptor *
CHEN Yong, CHANG Min, WANG Rui ™
( Department of Biochemistry and Molecular Biology, Sechoal of Life Science, Lanzhou University, Lanzhou 730000, China)
Abstract Nociceptin was discovered at the end of 1995, It is the endogenous ligand of opioid receptor like 1

CORL1 or LC 132) receptor. It plays an important role in pain medulation, cardiovascular system, ion channel,
dependence and tolerance, learmning and memory. etc. It is becoming a new research field to investigate the
structure-activity relationship of ORL1 receptor and its ligands in recent years. Now, the studies on NC fragments.,
agonists, partial agonists, and antagonists that were found in the course of investigating the structure-activity
relationship of nociceptin are reviewed.

Key words nociceptin, ORL1 receptor, ligands, fragment, agonists, partial agonists, antagonists

* This work was supported by grants from The National Nature Science Foundation of China 20072014 ) and The Ministry of Science and Technology
of China (2002ecc00600).

** Comresponding author. Tel: 86-931-8912567, E-mail: wangui@ lzu. edu. en

Received: June 30, 2003 Accepted: September 30, 2003



