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R5 GH it B 4565/ IGF-1 LHH AWK, RRERGEXFHBEE
Bkl 2o L E R, B URBRFRE BB, S8 EeLE, X
MmEFEK. $EER. MBILGSE, KEEEE. 5 AIDS HX6M
B, RFIRGEE. SHRBEBEE. Fhlh, WEREHENE.
A R BEHAKAY. 5SS o E A BRA X RIE. AR B,
BHME KA. BRBHEHEE . @EHRGEHARER/ILEHNE, 4
ik I E BATIR G IT AR A R E A RR 1 FTEAHE PR
ETHAERGEEW.
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(2-8A T A)-N,NN',N'-9 ZEE(EGTA). NN'-— (A FH) T A-NN'-—
LB (HBED)F = & Z A W A< LR (TTHAATA K H . AR s IR 4
DTPA #l4ost-F A RBARA-F A -DTPA FTA KA. ARk K SRELAR B
47 1,4,7,10-v9 £ 22 2+ = 55-N,N',N",N""-v9 ZE (DOTA)#= 1,4,8,11-v9 f &
* + W &% -NN,N".N'"- w9 Z B (TETA) X 1,4,7,10- 9 £ & K + =
B-N,N',N'",N"'-v9 ZE(TITRAFTA 4 X & .

HAOXATIAAEEEA Pro MBRA L, RHFTABL—/ R
EERBAR L ExHRACERFARCLHGRE, Hlofi
GB-A-2,225,579 FAiATF6ARE, #lieRBRERRG-MHEEX, Hlip-Ala
HA 6-RIE-TERATE G ERK.

ik sy %X HAM DTPA. DOTA R TETA HTAEM LR, HiEM
DTPA % DOTA #14 ¢9%4- X H.

TRMNGTERGRARATHEART ARG TR 6B Q4EAT
AE, RESERET, Sl X TRAANGEHFEANELE TRER R
NMR RBHEHMENELEET. ARG FHATIORTARBETATER
8 R LA BAE R M AT AAE.

BEHAEFHOEAEAEIHLE T, #lA T CAT BRGHE
MiEH e X KB ERAR)PHET. WAL T, #lde Ga*. Fe’'. Mn™
Fa Crtt. RRARBETF, Hlde Ed®'. ABRSHEE S i WA TE,
WA RES v - HERGSSTEEE. M B -HEGBAHREE . K4t a4t
B RS E . K5 Auger-e 89 AL E REATE©F S HALE,
54 BGa. BF & 3y,

ER KM v SRS E QSRR AT BT A 6§AR L, Z A 4t
Y SR MEEAFAGEA 1 DHEWOR, RESIHE4R, &
ik 12 PFE 3 RGFEH. AEHAAMAERLE: £ 8. 4. 4.
4. 4. 48, &5, Fld “Ga. MIn. P™Te. 'Tb. *Yb. ®Re & "Lu.

& H AR AT B ALY A E QIEHAHEE ST T AR AR, Flde

90 67 1 21 127 177 14 1 109
Y. “Cu. ®Re. ®*¥Re. "’Er. "'Sn. ""Te. """Lu. "*Pr. ""Au. ”Pd.
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R A K& 6 F RS

ALRHBAE R F S ERAES . L2 FFEUARLSAEMNNEY
A .
£ AR, AZARKT TAGLEH

¥ AR A R [{4-(NH,-C,H4-NH-CO-0O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe],
EAXFARANASY A, RERFHARELRSY, BB HX, &
RO T X AR F X.. Phg £LF-HN-CH(C¢Hs)-CO-, Bzl 27F
-

o A EPHRE L@ Tt e, £+ ESA—AREHR
PrE, BAFARPTAFENSY A, RAEEEFTREIAHX., €5
R AR AR B4/t “Protective Groups in Organic Synthesis” , T. W.
Greene, J.Wiley & Sons NY (1981), 219-287 ¥ AT ¢ £ B, KR KA
IIAMEHSEE. HERAKPEANEHARTHBRE.

Lo M A AT XALN, E—BAE Pro MERA LFH
Ao A A LG THARGAESHSRSE T HATLEGIEH A, FH
oK A et A X BAAR A BERA LS D AL

HAK A 6 2 H] L35 Hde AR K S R S BB R BETATA K AR,
S 7% 35 M A BRR B R dw — B LA = B A LEBR(DTPA). L =8-0,0-=
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165Dy‘ M2p. & 183gm

EEGES o - RGBS HEE AT AGARL, Hid VAL, Bi
& 11,

ot A TEAABl et B AR B G H XAE. L OEBIRE, #)
o5 RMER. HETFTRAFMBERNE, #lbER. TR, LR, X
ARB. AT, FHARIMBLRBRRGE., BT Ak £4 3 =4
BT XAE, ZBRTOHFERY XQGLEH A FRAHRL1 LEFLR
2 HENBR. MR ZIRRE . RARME., XFRE., HAaBL N
pRARYE, oA edS 8, FABREARR_EPRBEREL,

LSS XAV AERBARAR, BBEGLESH A L TAUFBRESE
BT ERBNKRIRRRG B E G XA L.

REPLCIE—FEZNESY A GF ik, X TAARMT ClFiE
FiEREFE, Bl
a) WRPTH. EREVLESHARRY T X 6§ LA KK SR 2L

S0 A B RBATIRE, REMELBHRERP X,

b) A TAFBEGILEY A, BELSAAERP T HIAAKRYH XL

A A REAE R, REELBRERP A,

REECTH R H R B X, BHXBAEE S TR R G TF RS S
I QA E ARG A6 A BABBLELEH A.

—BRE, SHFRFEARAE C RBAE LA REGFEIFREX
4, BALBGREBIS, REAMRTFHREABRFT H5HEHA TH
ARst H BT, {a T oA —E AT HBEEFR—FREREBIL S —FE
Hik. HsH A BB EARSRAITHEN, K@il T ELN
F—ARABERIRAE . H13e T B E B 6UARKTH A Eabeiiig L,
EFPAHGEBRAR G o T LR SN TRBUEMERE T EYEE
A, #de SASRIN RBAK ARG AT =X FEGEHL, Fld 4-(BA-
SHRE-FIR)-ETER, L 6 —ANRETIEL B, 43 Cl TR,
& AR ST AB i F A T H R TR, Blde, “TARA 3 P 6 K%
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REM Fmoc- P THREREA, MALNMBREA KR & REKY
X Bide Boc & CBO BATHRY . KW A4 9SS A Tyr(4-Bzl)-OH
F= Phe .18 % s 4249 7 X #4734, #)4= Phe-{4-(NHR;-C;H;-NH-CO-0-)
Pro}-Phg-DTrp(R;)-Lys(e-NHR;)-Tyr(4-Bzl)-OH XL ETeesrA 4, H#¢
R;. Ry Ao Ry SR RBERPE. HKET R )T H RN ChoF ik R TR,
HlimZ h B RS, FRE. ROBRNIAK -_EBRRTR. REREHK
PR, Hlioilid A = KCBRER R LSRR,

Jok 8 RALAL T A B4R B AR L AT, F—AREAHE No-Ffo C-K
BEPEHBX, FEE AN Lys ¥ - RETHRAIRELFTLEE
EEBIA L, RE, TIAERBAFAL B84 ASPPS)dZRE KA
B3, A% C-ARRPARMRE, FRERSIIALYHERS, RE,
H IR 84 BRI S L 3LAR T R IFBLER P

o REEE, BETF Pro LHMEATERKS TR a) X W RZE 7
NEZRARE, Eib, ARBBEBRIARI G HEKSRINKRE Pro 3+
B, EEFEALPE Pro ¥ AR L4 OH BRAR)TASFHARELF Pro
# NHR;-C,H;-NH-CO-O-BRA A% A T E 4 Pro FLARAE 49 A
23 8

BG4 A 49%-6-4E A "T VAR I AR IR 6910440 A 548 5L 69 7T vA
FAETERMNGAESIAMNESL T GAEGLESH. Fld Bl RikRE
MR RBAT. EEATAERE LoF kXM FT ERIR, ¥l
A& Perrin, Organic Ligand, Chemical Data Series 22. NY Pergamon Press
(1982)F Fr~Fr 695 ik; A& Krejcarit #= Tucker, Biophys. Biochem. Res.
Com. 77: 581 (1977)¥A % Wagner #= Welch, J. Nucl. Med. 20: 428(1979) ¥
BT 6975 4%

AT @G EABIRUARLRA,. FIAGREFFAT,
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%5
AcOH =T
Boc =RTEEAHEE
Bzl =¥ X
CBO =FEaHEE
DIPCI =N,N’- =7 R A = T
DIPEA =~ R AXTRE
DMF =—F X VB
DPPA =—FEAEE & KL
Fmoc =H A FAHERA
HOBT =1- AR =
Osu =N-# J5 3536 Bt I8 e
TFA =ZRALTB
THF =9 Sk
LA 1:

K [{4-(NH,-C,H,-NH-CO-0O-)Pro }-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe]
a) Fmoc-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-OH #§4-2%,

AETET, HL-Z AR F s 8% 3% 5 Fmoc-Osu it 10N BR 447K 5
R/THF P #ATR E ., ERE ARG, #BiLRZ&Fmoc-Pro(d-OH)-OMe%™
%k k., RE W Fmoc-Pro(4-OH)-OMei#i %] = £.%,(0.6 4 &) 4 THF &-&
PR R FEMES T EMR, 10HE, L PRA-TERARRA0EE)
#aN-Boc-—RA LH(6.0% F)H ¥R ERE TR THATRIE. RELERE,
A BTARBEA, % F713Fmoc-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-OMeAl T
B ZBE/0.1IM HCI#) FAR4K £ ST R BT H(MH" = 554), ¥HEA T
BR L Bg sk dh AT S, RGBT = b/ 7K F A IN NaOHAL 4463 FEs R
PR BB, 4% HFmoc-Pro(d-OCO-NH-CH,-CH,-NH-Boc)-OH ££ A&
R Lt AT464%, [(M+Na)]'=562).
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b) H-Phe-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-Phg-DTrp(Boc)-Lys(Boc)-Tyr(Bzl)-OH

A T ¥ 3% 2] 49 Fmoc-Tyr(Bzl)-O-CH,-Ph(3-OCH;)-O-CH,- % X T
A5 (SASRIN-# A8, 2.4mM)ME AR 4P H#ATd No-BLR I (F/DMF,
2:8). Al DMF &£t % #1834 (DIPCI: 4.8 mM/HOBT: 6mM, DMF)¥ € £
BATARKGIFRATRE., B TREBTEDBERARATR/IEK:
Fmoc-Lys(Boc)-OH . Fmoc-DTrp(Boc)-OH .  Fmoc-Phg-OH
Fmoc-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-OH. Fmoc-Phe-OH. #4 X &
FATRRQC S ERAREE LK, BFEEELHA M Kaiser 8 = FXE
BAN AT HEEATLH L., ARTLUARRBRY 6 L&KM H R
BARA LA T RZE, %% No-Fmoc RP EMR B RR LR 3.

¢) H-Phe-Pro(4-OCO-NH-CH,-CH,-NH-Boc)-Phg-DTrp(Boc)-Lys(Boc)-Tyr(Bzl)-OH
ER CHCL #4734, HHK-MEHBIART LABFOHRES
F, REETA 2% TFA #) CH,CL BRAN F L E 1 DI N BR
FRST BT R, J§SBLAR S BP Al 46 NaHCO; B3R Fo. 9 B A IE R
AE, BMEBRY ITRMH = 1366) R 2 it —F 64 4b b B HATIE,

d) 3% [-Pro(d-OCO-NH-CH,-CH;-NH,)-Phg-DTrp-Lys-Tyr(Bzl)-Phe-], =
RTBE

Y bR ¥ 4%/ BB T DMF 4mM) ¥, %30 £.5CH A 2 4 ¥4 DIPEA
HATAE, REM 1.5 554 DPPA #ATREH LA 0A4CTHIFLERA L
B AT TFTHEN LT L& EREHA LR TEEHAE, A NaHCO;.
Ki#ATRA, TRABAZEL.

A T HATHARY , $ AL WA 0C FIEMRT 95:5 69 TFA/H,0 (%) 50mM)
b, FESINTHIEI0 4. REKXEFHALAL 10 B F HC K TE
AT, 1L, ) CERERERFT IR A T 4846975 %-N-R K carbaminic
acid TN, Wz EWET 5% AcOH P HE 15 NEEAHSCTS
#*-FHE. £ C-18 10pm STAGROMA #(5-25 cm) L #474]4% RP-HPLC,
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A 0.5% TFA £ 0.5% TFA % 70% AR RBATHAE M. 544 4y
AL AW By, RAKHRBREELASATIR. ®EdETREETK
¥, REA 10%45) Na,CO; KRIFER AT, BB RGBS, FARkE
HEALZPEZR TR TR KRG e R ERATHRATRRKE.

EHH) 2:
3 7 K 84 3L [{4-(NH,-C;H,-NH-CO-0O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe]
a. BEBRE

AL BB 09 XA & F BB (Flde AG 3-X4)ki#tATH). MS
(ESI): m/z 524.5 [M+2H]*" [a]p 2* = -42°, £ 95%%5 AcOH ¥, ¢=0.26.

b. R &-RE

HALRE-B - RARBME R A1 S FEE 168940085132
4 ERARBAE /K 1:3 GRAH T HITRE R TR . BATFGRAE
B KRR AT

Z-RARER B E T B R A 1A WMIER T4 18R/TH
B, iR, FH PR B T RS HldeBioRad AG4X4HE _ERE A4: 169
K THEBBR AT, WHBLRRGE, SRR AT, [ap™=-475, &
PEF, c=2.5mg/ml.

c. AP
HAAR K TR TA BT EHH5] 1 6908 F 2 B FHETR—A
BT 1. 2 THIKREHTRTR. BITFRSMEFFHRLET.

d. REEBH

1 B F LGSRl SENLEB—REFT2:2:168C
B ITHF /K6 RAHF . T FRRSMEFFRLET.

10
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L) 3:
R [{4-(DOTA-NH-C,H,~-NH-CO-0-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe
a) 3K [-Pro(4-OCO-NH-CH,-CH,-NH,)-Phg-DTrp-Lys(Cbo)-Tyr(Bzl)-Phe-],
- ¥

HENA PR 5 A A [-Pro(4-OCO-NH-CH,-CH,-NH,)-Phg-DTrp-Lys
(Cbo)-Tyr(Bzl)-Phe-], Z R LB & &7 EANR 475 x4, RAAZA Fmoc-
Lys(Cbo)-OH X3 ¥ 4 Fmoc-Lys(Boc)-OH.

b)¥# 400mg THEF| 4 DOTA x 2H,0 (SYMAFEX—%E)ET 20ml K
. EE RN 20ml DMF &, 3 170mg 3K [-Pro(4-OCO-NH-CH,-CH,-
NH,)-Phg-DTrp-Lys(CBO)-Tyr(Bzl)-Phe-]# 190mg DCCI ¥*A X 60mg N-
BERABEBE—RMALTF ., BATFGRERETZRTHREG 72 00, i
BRI, BUERREN IR A 6 AR B E AT LA DCM/MeOH/
HOAcsoo, 8/2/0.25—7/3/1 4 % iA3h48).

o)A T #ATHARY, H LiX DOTABHH A Sml = K T8 E A FEE(9/1)
AEBTRAE 2 . FiEEREIAZ 100ml TE +5ml 3N HCI/ TE &R
A, REWFHARMNARBTLESE BK. A DCM/MeOH/HOACs)o,
7/4/2—7/5/4 48 B A shAR AR Lt 474640, A 0.1% TFA £ 0.1% TFA #)
90% CH;CN i5#% 44 & /£ RP1s-HPLC A (Spherisorb 250 x 4.6mm)_E 7. 2%,
BLETRE, B SATLLGL Y., MH :1434.7,

# BT K eGb4h A AT 8 Al S50 7 X eg1bb-4 A s ftk
ARET R EANEGHEZNR, BRRATATHERA.

FRARU G, 1L A ST T AARAE K FE W H & AR (hsst). 45 7 & hsstl .
hsst2. hsst3 #= hsst5 R BEFE BG4, o SHREAKEW
)& 2 AR R (sstl. sst2. sst3. sstd A= sstS)FAT T AL Z, Y. Yamada
F AJE Proc. Nat. Acad. Sci., 89, 251-255 (1992)%F 2H T hsstl. hsst2 F=

11
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hsst3 AR E /1494 5]. L. Rohrer ¥ A4E Proc. Acad. Sci., 90, 4196-4200
(1993)F 2~ F T hsstd ZHEAF 5. R. Panetta F A/ Mol. Pharmacol. 45,
417-427,1993 ¥ 2F T hssts ZH 5 7).

S RKETT A R4 FRTATF 8 F ik, AT HAENA LT KL hsstl.
hsst2. hsst3. hsst4 3 hsstS #4840 & #l4e CHO & COS ffie.td i & #t47,

JE R ARIE Oty ik 4 &9, Hldo C. Bruns ¥ AE Biochem. J., 1990,
65, % 39-44 WP AT 645 k. W AAEZAIA hsstl K hsst2 XK hsst3 K
hsstd #, hsst5 & hsst L&A . #lde CHO R COS @A 4| &6 e
22CTF, MRAEEEH[I-Tyr''|-SRIF-14 £4F 0.5% BSA # 10mmol/l
Hepes & 7 % (pH 7.6) F ¥A 300ul &9 S bR —X = 4reg it A3 k. Bidbrik
WRRIEIESR, BERBAAKBFRHATHEK. FARLELFTELS
AL Ipmol/l RAKEWHE-14 YHEATHERFHRLES. HER
A=A EATH . FRETRK) LS RGHKE AL T NI
FhEREA KT EG.

At A J EiR 2 AKI 3 hsstl. hsst2. hsst3 F2/3, hsst5 4 ICs
EEMERGEBEAN, £& 01 £ 100M # ICs 18 (UCs= £ A
['*I-Tyr''|-SRIF-14 4§ # hsst1-5 4 f b A b Btk 6 T4 M 2 SR ¥ &
A F R K35 E A a6 R ).

1Csp
hsstl hsst2 hsst3 hsst4 hsstS
4% A 9.3nM+0.1 |1.0nM+0.1 | 1.5nM+0.3 | >100nM | 0.16nM+0.1

A A L G5 A K E S F AL 4. G. Muccioli F A,
J. Endocrinol. 1998, 157, 99-106, H. Ong A, Endocrinology 1998, 139,
432-435 #= R.G. Smith ¥ A, Horm. Res., 1999, 3, 1-8 A-7F 7 iX 24K, =
FiX s Z ARG 54X T A B A J. Endocrinol. Invest. 24: RC1-RC3,
2001 F ATAF 8 7 ik R AT, FEZ R T, AW A Tl B3 I-Tyr-Ala-

12
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7V 3% (hexarelin). Eit, o A TATAFTRAKBE S SHE T
WegiEN, PR R B TRAKREE MINXMAT T EAEA.

Bh, e A ERILE GH-EAIPHEHE, 35T 0Ll i kIR
% BRI 4930 4] GH AFTIE SR i Sk e b B HORIEE . Hlde, W
BAFARME X BT HRBEABRAANF A 20mM HEPES £ 4% F &
0.1%RE QB LK. BT HEREALT 5%MF 0. 5% 0
#+ 1 mM NaHCOj;. 2.5 nM #E XA, 2.5mg/ml B &E A 20 Uml F %
4 14 T4 th) MEM(Gibco) ¥ 3¢ W9 K. E#HATKI0 69 B R FTHM 6 e
A% 20mM HEPES £ 4 #A4rAT 5mM # H#EF 0.2%BSA #
Krebs-Ringer &k ik R . MG, ¥z mMERL 3x10"°M £ k&
AR TR T 54089 A —&3EHF 3 Do, i1 RIA KRR HH |32
FAPHERBESGE, £EXETY, 6% A LA 0.40M #) ICs 14

o B3 41 K SR A A KB R (GH) BB, Fadh A L TLHT
BB KA. EHRENSHLEE 1| DIk ERM, REBELEE 6
NEEsTERl GH -k #3404 F kA RMER S35 40T, AL e 1 R
F= 6 Bt A RIA R #F KF., #id4 B (log-probit)k M 2 &5 1rst ¥
F -kt 3 RI4E A 69 IDsy 1A FHIE AT 69 ATH 8RR AARR
oL A LR FIH A RBE OBIOF A KN FEERAEHLE
IDsy = 5.5ug/kg K T4 % 6 h). ERZASREBHEFHEAHEMRETF, &
A4 A feATHI B B E o0k,

*+ GH B4 & A W SR E TR TF MR+ F55E%E.
Sb, ABE AR ERAT R IER T e A LA A B THE RIS
-BAEA .

sk, EdefE B ARM K R ATHAT AR R TR E AR, e
# A #H T ARA G IGF-1 e KF, B &egil, e A BT R THA
635k R 3t Lewis S 69280 X L ATL 25 . A 6ldef RITHEATAE A AR EE,
BITIRIR S B Rl e dE, EERBT, A A EEFMEK
IGF-1 8 K-F 5 BA KA EGER: Flde, £ 10 pg/kg/h 844

13
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W A 55T 14 RETRREZ T 60% MR, ELM4MH, BHTT L
FBRR B B AP A K R AT T A4E4 A vA 10 pg/kg/h 87 FiE 4y
EKIE 126 RGEL LT BANREMEMMARS, ZMHGTREEFE
H i woF1K IGF-1 49 o ¥ KT,

Bk, AHALLA TR AT B QEREGHITE 5 56F/ K
IGF-1iL S A £ 695 5%, Bl T A T4 77 BOR AL K AE A BRI R IR BER A,
REREHFEAE, Bl F i, BRAEEBIRBR . B8R BEHE KA
BR. H2RFEARE. UBILTE RS FE G o ERIR X Rl
AR, fldoiest, HlieR SRR TLRmAmEELE RN, KEaWA
LR TR AR ET R, MG ESIE. XMEERK, Hli
GraveR. MM, FEBRIERBHRFT L. SEEH. MEL5EE4E.
KIBEAAE, HSAIDSH XGHIE. 75 RABED. SHNREMR X
-5k B K M (Bl eGEPRY &, Hl 3B, HalEXE. MbiE.
EHMEE). REHBBHRE, SloheBRahR. Faliiq
Hihfe, il RBRE HA,

Wt AETAFEAREKREWHEZKRZAMG IR, HlFH
hsstl. hsst2. hsst3 #2/2 hsst5 98, XTAAERFTH ZRREKE
FEZRGEAFE O R RATOHEE XL FIEE.

AR42J X S8 AR AT B t0 e % AT B & L RBRF T 6991 5 SR AT
% (Jessop #= Hay, 1980). & 14 X R B w3 KM EALT 10%864F
2 F(FCS)%) DMEM ¥, £ 5 % CO, &4 FHATHIH. GRERSHRE
ERAFAENGEHTHATEK. FERE6 AR SR BRE G B
7452, A DMEM +2.5% FCS #HATHB 3 L BAF T A& £ 65 96-7L-F
Wb, 48 DEERBE 0 R), BLA AR R B AT @R A
it SRB b &3 Z RAZ &2 BFIRTF G mes B . RERiEmies 3
REGIES A 842 £ 5 R, REMTIHEK, EREEH4T, £ 107
E 10° M &R ETE B ALA-4 A T A G BY 8 mAC a9 %7,

14
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A B8 A KATR

#F 19-22 g 9 AR RBH40 5 R AT H2 2 i hit Kfeit
B RE 7 B Gehi shd Rtk . BT B 78 2R P3E 69 AR42J @ik AT
HEe. ERATIE @A 2-4 REFHRBTET, BHEH A AES
Briz 9 X474 25, #1400k 10 £ 50 pg/kg/hr 2 E 474 %, A4
R BE RN, A FAERAFEAR R, AERET, 548
AR, S A EF 11 KeTd AR A K a9 84 A 4 51%.

Est, o ATHFEFSEMBHERER, Flom, HANAP
FRAKFIFHESHERGIE, oW AL SERALELEAERS,
Bldo e FXF X T8 X G@ERG1EH A FTibid ey,

B EIFARE, FleERIXETAEARERGFHE, HEH AL
EA ek KevEA. RSk, KB EKAml + 0.1 £ 10x10°
V) (SiHa #fief= MDA MB-231 4/, 3R 3H:H Angiogenesis (R. Steiner,
P.B.Weisz #= R. Langer %, 1992, )WY B 695 k4l &6 R A BFb.
BEEFRDEHL PRI E LHATESH, EAERE T EHBERA
Jik A AE B o B B AR, H TR 44 0.1ml £ PBS F 49 0.02 %#)
S, AEHE 10 X, BTBEA CO, RALIATT BN R. KA
BB A —AEH IR L (E A2 40mm), F 5 E B4R (Zeiss IM)EL 12.5 2 25
A X BTG, AT 0T A RITRE, sThdHFTRAE, tE
H5MBARE AL o F HATHE, ARSI T, AR LEHILA
B 5 Ak LG R 35 AR 6 B AT, B RRAR S TARBRM BT E
R, BHAETERA T4, BREAK 314 x P RBTRZ G, EMBEFR
B HRBA 3 REHRILAY A L TLE. KR AR M i,
X —XE P, HoA%4e 0.01 £ 1000pg/kg HH ER TLHEHR, 4LaH A
WH T K.

B st, e A TH FRE XS 0T AR, 2o L& X ERE,
QIEXMIBR. BMEKA, FleBFREKN. BARESBRKN. &
SR KB B R RE M., 5REEN 0T A BRA LG REUABIE LM
AL B 5% .
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EdeF @& XL AR AR, A AL BA W5
ik Rak: 3ok Y

1% b B 45 M4 HE FF R

¥#H DA (RT1) K R0 E BB M LewisRT1YEZH AR,
B H 24 RBBL T HH. NBH G RIF46, WHTH 4 3hH A 7.5mg/kg/
RGHBORKREEE A LT 14 X, UBLEENMG@MBIEFRE. K
AT MG Bk R, AREH FH9LEH A KB & KB EHTL
¥, SH0SXARHYM. ABHEENE 14 RF#, Bdzhesdm A X
B R2RBANBESHBHGHHRITARE IR, ABHENE 14X, A
MRI st B Fa iz ATRR, ABHE R 53-64 KoLk Rt & L A7k
—iftE. Rt shdtAT P g, EEXAEFRASEAAE T,
10pg/kg/h WHELTAH A TR EBTHEENEE S HREHFRE
AW aE EMFBANZ BT RL). TR TEEFRFET
M-ty IGF-1 KP, X2k R OB AR FA 6 RS FARB AR P 34T 8y
F B F R TES, R T AN 0E EMAZLESHYZEFGF
BYHEA.

F/E A B10.A (2R) (H-2h?)d~ &4k A 44652 A B10.BR (H-25)/)s S4EH
G H WO F SRS B AR b st A AT T R, MBI, @
K% -F M p A RAF BRI A — NIRRT BH B R XA KBS
Bkp, EBHEIHRATHAE—SHER, AERA SOugkeg/h 69k R4
FEESH A, EBHE 30 RREF SN RBHIASITOE G EH, Fldod
it Verhoeff M B G L &6 LK B AF 4, ARV AGR
HATHH . EEER T, SHRT XEH ARG RGETLEG AL,
o4 A FH T ARG &

& R AR
st fn B AR R AR SR LA R F R 40 K AR R#ATH. R

16
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EFERBARZAR 0 RitfTe, AR LA Powell FA(1989)F7#E &4 5
B4, ERF RSB EATIREHFILT, 3§ Fogarty 2F 3% 51 A3 A
HEBRARFPARFH N ERN . REWKEZFETIRE, £
JA B HEAT4E FUA B ok i e, 4 S i 5. B #4812 R 49 RoRo X K. (400g, %
24 A R)BATHR: —HAXTRUE, —EAHAF AW A G4, XM
AT A, MBATR ARG AT 2 R(-3 )44 L EAR & R (ARG
JE 14 X), FAHBABFIA 10pg/keg/h b9k BI540E% A BT Gz biT4
%, REWXEAAFRBIATHRE, FA 0.1M BREZFQGLER L KE
&(PBS, pH 7.4)i#t 478z, REBR 25%MERRLZ A ROEHTAHTH
R—BERE 15 940 RERASRITIR, ¥ 5 AR GEAR#ETHE,
REHELZAINAH 1%EHE 0IM —FABRELFRPEHTAHT, £ 4
CTFRAFHRXA. F_K, REFNLEH RN, KEshRANEZ
Technovit 7100 ¥ . #it B1& 547 & 4.(MCID, Toronto, Canada)st . ¥
B SN BAEGRBGRETHEFRE. AEREY, EHARE
#HHTHABREE,

B, a4 A LA T B L R RBHAE W &R, Hde R k-
RAFHFABHLE KT, HlBHE0E B HEL, FlEaSH
BEBlIos, M. &6, B BRBARBHEY b AT T ShAR WA
Bk, SR TRERETFHRBHEDRE . 0T W4 L QFRE F/S 0t
MR, fldod FHEASFTORAERG T LT HEREPLXEEBLE R
R BB ST RIC W8I E AR A BT M RN RAE R A0
1o R4

o A LA R A6 RFRP.LEA 15 £ 30 D 0T FRFRH.

stFHA LidEpiE, IERMNTEREMEM IR, 285 A\ fff
AR REGFERE MR, 22, —K&MT, VA lpug £ 0.7mg/kg/ R & |
TR A HITLBRERBOIABENLER, AT EEGIHBTHGA
FEH 4 2ug 249 50mg. Kk %5 0.01 £49 40mg. #4024y 0.01 £4) 3mg
ML TLY, BNETTUFEYGAEANN ENHERAUAEZE—RI K

17
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KoM ALY, LA EANEOSHF 0 0.5ng £4) 25mg.
Hlo %) 2ug £ 20mg. Hli=4 2ug £ 1.5mg 694049 A.

oM A T ALK BT X RAT A L RG-S X448 8. Ff
i & et M T AR — R AT R A R 5 B LA AR R F AL
EH, REPERKT —HF LB BE XARTHAEH X RESHH X
HALedh A Fo—FF 2 2 T 8 AHRBH A BERG HHE Y. FHEEHT
AR E R F ik ATHE. AW A BT AAEEGTH K BHTLE, Hlie
VA 6,8 BT L DG RO RARB QNS . BE. BRXAKRK
BT XL . ABRARIMN B RLE. JX AFBRMAB B EL &
F QG ARBUE B AE R B 6T AR 0 B AR R Bl RSt AT4 8.

Ao A RETH A R RESWTAAMETERYGRZHTLEH, )
J A T IEH R R BB RN X (LEF oo LATEQGE BN X) § 5t
2. AEANBEATEF 0 REH. 2R BB UEH B XL H. X
Aol A AR, B, RERBRRHI A H B AR, MR ARSI
O XEHEH, Hliof TRHEREBTRRARBE EA4.

MBI DATEGAE, REAALTRHBT:

1. A& egiedh A RETHA &L R%ELH;

2. BEELTFHAMET I RAE T o LT R G R R RMAE T ik, EH %
QHECTEEERARKENNLESH A RLTHANERSESW, R
3. e A AETHANERGSWATHEA T LE 2 FAAEXY
7 kG B MmEL .

Bt, Edeil AFARBAERGAM, S5TERAGAE, FlL
Sty -BERFeEE. £ALEETFINAE T4 Min. "*'Tb. "Lu.
y. %Ga. Eu*'. Gd*'. Fe''. Mn*' & Cr*'%-4-8f, 183Ke94k84 A K
ETHAGETRAARYA, vl TREKEFHERZAMAELR
Fotnfdolt & K EWH KT RZFARGHBREBE. BTREREFHF
EFGHRNEBRAZ LR RE. BHIBHENREHRFALNES, 5
5 & 5 o - P S &R E RLS Auger-e 893 E, 4= Y. "' Tb. ""Lu.

18
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g g K T bnt, ETAMATEAKNETREKREHFER
PO BB At SR . RRURM AT XA/ T BRI A H
.

BARba, WRIBHEALASH A TASRAEREFFE KUY 8
£ 10 #4 pKi A #4744, 541 MIn. ®Y. Y R Lu %86 K 8P 3
B nM E B A 54 sst BREBEBAASY A QLS HERITES.

(BB A Y A BES0HERARETIHE ARG F o AL AR
AR RSk, BiTARARBRIESE, FleA GB-A-2,225,579 ¥ AT
Wik, Blaefst B RE hsst2 LRI DBHARME 8 AR A Sz
$E 4 18, 5640 "n. BY. Y R Lo S48 Rk 3 SR
AEABHHERE.

VA1 £ Spg/kg 9 FLF A 0.1 £ 5mCi. Lk 0.1 £ 2 mCi #9304
A BT O BT X MBS A &, FleeThs .
7 u. 30y K 61T %4044 A B, FRBRERFTRA.

L B & 5 o - B SR A A E RA S Auger-e 89 F HATES
MATRIBE, BB A sHRA K E K LR 2 b B8 @RI
i I e/ B AN, Pl ERR RS T AT RIS R AT,

BAR R o b PR A AR42T K SMARAY A 40K, NCI-H69 Al fa i
B BATRA . SAEIAE 1 £ 2 om’ HARE, EShBRAS RS R
W Feit T oA, BAT L A E S R IR K A S-S X e BBk LS
A AT, 2 AL EREH OmCikg. o L A& R Fast R
B IO AR, Gt FHERAAFAKR (RE. EERET, £RX
w55 Ny B TS 3 NS BE, E—ERETRRIET NG
S, RTAE| RAMKRRE 50%, FFEMBHERBEERT AAEM. 5§
ZARR, SBEEAABEEGHBELK, ThBmEGELYAHLER,

B, E—AFBXHIBLEGERFTETY, FLAERKT:
4. BTG AEAGSGIEBEAGLEY A A TEMMERARRRER
FIEE SR ARG mEAAR. Pl it KRR E LR L AR

19
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7 Fadt 45 78 H L T AT R M@ ARG B QAR
5. ATEMEFARARIMEAE R EFHELSARZIARGER b, Flie
RAEREHFHEXHRZ ARG B FB B 7 ik, Akl
AR 5 TRMGTELS GBS A XL THAL, HieRA
S AUES L N

RAE BB H 69556 XA BRI A T ARG bR A -8,
Blha AT EHBR R BRBRATH XL H, REALREHNBILE. #£
¥ A W & AR 48 8 BT HEAT AT M ATE,

stTFHWmE, BTFGHNETELETIAY 0.01 £ 1pgkg 5 0.02 £ 0.5
mCi XA v S L BAH R T 4009 1RBk 691043 A, s TR KX 69 3) 4 )
WwARE, MELETUA 1 £ 100pg/m’ 544 1 £ 100mCi/m® TR
AFE Bl MIn. Y X Lu S50 18BEE 1 A.
6. 54 a-K P AL IHFERLS Auger-¢ K L4 BIRALAD
ARTEARALAREKEHFHEFSREEMYGFERBRBEA.
7. AFTEEZAEFAANMMTANETREKRETHETRZ ARG E
Fods B8 . GlIeibIT PR BB GG RN B G i KM 09 £ KB KR T
W, BHRQUEOMANMERNETAREGNELAHS a-& B -HE&NHE
KK A Auger-e B4 K 4564 BB 6L EM A,
8. 1BERAILAW A AATHA L AH B PH RS EHELSY+
6 A .

FE AT ARK WA AT I B R B BT R B S R T oA RLE ) do B o6
Fi 6 BN B o D do g3t AR A K F 394 & AR EF BE HHE
M. FRBGEBRRESFREN. —BRT, ENERREAREST
Fi RAF 69 S5 3) J) F e B oA KR TT F B R 6, AP E] &
PR B KA B -HENBEAGEY A BB Tk & Z 74
B, flimE1 Z3NANNHRNELLE.

stFShhdE, FERETAH 20 £ 100ug/kg 5 15 £ 70mCi L4t
o - B -HRHEE RLA Auger-e 49 F B4 °'Y. Lu & 'Tb A4R%4-

20
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HARBREGILE ) A, S TFTRRASIWHIARE, AEFLETUAN 1 £
100pg/m” 5 #l4e 100mCi/m® K 4 o -3 B -SRI E KK Auger-e #i%
F#140 'Y, "Lu & '9'Tb #8449 18BLH91LE 4 A.

FAVERA M6 5T SR 69588 T XY MBI GG 1Le-d A T L@ WAEATH
AL RBRIATEYE, FloiikNL s, B3l TiEFERGHEX
HATHIRA LS, ETUFAGB LR EHY XRIFTLH, FlE 15
£ 60 54 AATRIE, BT BATA L, LT ART fbe L EA
B RBATLE, HleBlFERITLE. RAALRHB{T —FHad
% 5T X BT H A 34978 XR L TAR 69 KA M4 T H 485469128
BLEH A AR —FF R E T 8 A R BH XA B G Haddh.

A4 A RESHTH XK BBEGLSHATA TRERAFEAEIR
FARE R FWHE LSRG BB E. §-HBRIRITRE. RMEIE.
bARANZ RGATAE . SUMATIE . TSI ARAT R (Q 45 6 MR M B AT S AR
&), PRI LEIRE. iR, SRR, SAF2TE. B,
Bk BRAYZ@RRE. bmeR. R THRRE. FHB. Hes.
AL RAFTELRKECRE. FHBALABE. AR HFRAI XK
FdE, Bl ERBMHREXH X, Graves RALCHIRIF A MER.

REANH—7 BLERBT —F L RIRALEH A XK LUK
—F R % T H A G EARIRER W) b, XA HBEEHTUA
TR T EATHE, TR M &6 XA A TR, AR XA
0K A B I AA, —FRABEHUBE, F—HZEPENGLEH A,
HEHAA A FHARLRSGIBTHE. ST THHAREART, H%5EY
7 X GIRBR G40 A ik R #8445 697 X,

A A BT X IBBEEGLAH A T oAk o — g iE R ot
T4, APt AR Gl RPKRELE. Hlde, oW ATk
THRBEALE: AT, FlBH2EW8H, FlelREf AR
FK 506; LA &4 4| /A e KA EE, FloFhEER 40-0-2-FX T
£2)-FEHEERAD); EASEWHEANTEEE, #ld0 ABT-281.
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ASMY81 F%; R KEBY; BB, AL RYS; T RIED; RRKHS;
ke 5 . EEHBMALE, #4 Myfortic®; F 88 3£ JF % % (mycophenolate
mofetil); 15-BLEMINE X XXAITHIE A, KX FEAHTEH; Al
EaRERAHR, Flie FTYT20; RAFH QL LEITRK, Fldod @i
by E A AR, #l4= MHC. CD2. CD3. CD4. CD7. CD8. CD25.

CD28. CD40. CD45. CD58. CD80. CD86 HILE/kégEAHHik; &
CHEERT AW, FlimlA £ —¥ 4 CTLA4 ¥ @il KiRe &4
HAONTFRAERTK, Flde5E-CTLAG BEOFFIEHGEY) CTLAY &
IS AE R KK, #lde CTLALIG (Fl4e#ARA ATCC 68629)HK %
TR, flde LEA29Y; #5iE4-T #4157, #lde LFA-1 £44) . ICAM-1 X-3
FEHM . VCAM-4 FHHRA K VLA4 EIH . e A TTRETHHAR
A FEH . GH Ro3:F LKA H A, 43 ghrelin XV #HK. GH %
HIEFA, #lde pegvisomant. S FALSEH KA B E st BA, Flde
BRBR, Bl TS TR, RSAE. T80k, BTk, 4-8-N-[(1-
shed bt K R ) B B - R Bk (glycopyramide). #-F7] Rk (IR EHE). #7|F
. 1-TRA3-MREAFRBM. KRBT, #5)0k. A5k, #£35]4
BR. 37 R4E. BFIEe. RF TR, A5 T #IER. BT -FE.

R TR tolyleyclamide. #2369 AEARBLAR. O AR &GIRAR 5K I HT L9,
Blhoda B ik By B EA, Pl R HRR. RAEFIA. RETRITEY, b
4= nateglinide. DPP IV #7##], #ldn 1-2-[(5- R -2- X)) RE| TE K
A TBE-(2S)- R -dir— 83 . LAF237. GLP-1 & GLP-1 #3h#]
sy . S EHAK, Bldeil Roap BRI B T S 69 ARy S A
(PPARY), #l4n#5| 8 £, #l4e(S)-((3.4-=82-(F4-F £)2H-1-F 3tk
w-6-2K) T ARk £ -2,4- — W (B AE 5] B). 5-{[4-G-(5-F K -2-F K 4-T%
F)-1- 8K A R)-F K- F A -EepE-2,4- ZBGAETI B). 5-{[4-(1-F &3
AT RA- XA T H)-Ee-2,4-— (RS BF). 5-{[4-Q-(1-5%RE)
TR )R AT AR 55 -2,4- — BRI (DRF2189) . 5-{4-[2-(5-F K -2-F
H4-rTed ) CEA)FA)-K 72, 4- —F(BM-13.1246) 5-2-F A58t
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F)-E e b2 4- —BR(AY-31637) = {4-[(2,4-= AR5 B0 3K)- F A KK
W (YM268). 5-{4-[2-(5-F A -2-F A 4Tk )2 2 X TRAVF A )-E
B-2,4-—BA(AD-5075) 5-[4-(1-FK-1-3R AK-FARK)-F A -Edh-24-
ZBF(DN-108). 5-{[4-(2-(2,3- = &31%R-1-2) CRE) R K] TR} -Eed-2,4-
ZB, 5-[3-(4-R-FK))-2- AR K )-S- KRR BR ) E e 5-2,4-— B 5-[3-(4-
AEL))-2-A K ]-5-(4-RE X BRBE) B -2,4- 2B, 5-{[4-2~(F &-2-
btz KR A)- TR E) XK F A )-E 5 -2,4- = 8 (rosiglitazone) -

5-{[4-(2-(5- T A2 ) TEE) KK |- F A PR AR -24-— (AR T BR)

5-{[4-((3,4-=£-6-2 X 2,5,7,8-v9 ¥ X -2H-1-F Frbmp-2-2) F A HK)-XX)-
TR K 50 4- — B (A5 BR) . 5-[6-Q2-R-FRA)E2- X F A K
B-2,4- ~B(MCC555), 5-{[2-2-F%)-FHH"Ted-5-X]-F A RAIR-24-—
B(T-174) &, 5-2,4-—FARE LR -5- K FH)-2-FHRENG-ZRFEA-FXE)
X T B (KRP297). 47 EE 40 N-Q-XFBERXL)-L-B A8 L0,
#l4e GI-262570. K oxolidinedione, #l4= JTT501. & PPARY/PPARa.
¥, Hld DRF-554158. NC-2100 3 NN-622. M EFEE X AR SHA =%
rexinoid, %l 2-[1-(3,5,5,8,8- & ¥ %-5,6,7,8-19 £.-2-F 1 )-30 A K |- -5-
WE . 4-[(3,5,5,8,8- 1 F £-5,6,7,8-WE-2-R ) 2-HA - KT B, 9T XA
HERA LK. STERRTHAR., BORBRBSMES 5% 1B, 1
RABEEE-3 wHH . ERE S TFRE TS, Hide 1L-783,281
A CLX-901, B AN T/ 5% . BB FobE-6-B4 85 By Bt R 4% 43 B3 4
Fl. B BB EEHH . SURE, Bl TR, RaE-1,6- A8 A
BRap sl A) . B RBERACERIT B A, Blde CP-91149. FHoodkF SRR,
#l4e CP-99711. NNC 92-1687. L-168,049 % BAY27-9955. &% 3%8F 7 &R
BABS R A MBS, AEBRESBLEBEMBEI AN . o-H DM KREBIHN, Hle
47,6”- =B 8.-47-[(1S)-(1,4,6/5)-4,5,6- = 2 X 3- 2 & F X 2-3R- T A RK|
A ¥ =R 0-4,6-—BLEA-4-{[1S,4R,5S5,65]-4,5,6- = £ K -3- (£ £ F ¥)-2-3¢
Tt -1-2 - R J-o-D-rik o #] 2] 48 A -(1-4)-0-0-D-k % #] &) 4 X (1-4)-D-
e H B AE(FTF R AE). N-(1,3- =8 X-2-R X)) S BE (R B4 R oK
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585, R EHZWHH, i GLP-1. CCK-8 Fo#hidh(#]4= Pramlintide).
A udoE & SAE A ¥R 13 E5Eoboik, #ld= verteporfin. midostaurin
K 4 R F -8Bk,

o A REAWTH XGBEKGLEH A LT AEREE G WKL
A, Bldeiusi e, HlmBEAHEE. SHMEK. W48 MEE. S-REER
KXEVEEGR, SRERXYFIERN, vl BEIRLERALLR
AR AEAGELT). KR T okt (L LR EIREGFLTD).
FREH . HHEWR. EWAaEER, REheBFRTRE. &Y

TR R B B ) IR e/ R 2 BB BB BRI A REA HE Rk
YR 64T, #)4e&-FF epothilone & epothilone FiT A4, HKIKM ES,
Bl EaEE. RAD & CCI779 4-A).

B A LW X Bakebdh A 5 E HymBosthng,
F(ELHEOHHAMNELIREZMETRAGERLE B ER . Bt
R RRE Y., Tl REFREN. “ERLH” X “BHELH” XK
DTG RMAER QG RIGFTEFGE TR QL — R ABATL S, F
HEOHEH T 6 84 R —E oA E R 69425 1842 S A0 F) 69 B8 1) i AT 35 04934

REJEAWEITE, RENECHESR —ANF&E:

9. —FHEPYREHN, Lad )F—HPR, LEANEH A &SI
NGB IAEH A Fo D)L R LA HNHR, Hleie LA XYW,

10. 3w LT R X6 F %, B R OERETARTHNEY A RESHT
K IBBAG I A Fo b —F BT, bR R SR AL S, P
Frit.64 & =7 B B 4o de AT SLEGH /R .

AL RRGRKRAH XYL BERR TR RETNERRIFE; #)
Yo 5 SR IFEI KB T O BB RA T RO BHEBIFRL, SR
FRGBR . BT EHEN. BB FHAA KA F R HEREA
TFHRITBRRBIEIFLE, HSRENKEA T RS 7T EABERIAE,
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5 LA b kB R RS R TR R4 57 Bl st KA Fe R B R
B, REMFTHREATRE.

25



	ABSTRACT
	DESCRIPTION

