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ZRLAR B ST AR (0 — b 55 B R BH S 7 RO ¥R 9T 2R A s e 4R 1L T — Piogr A F HLtH A
R 7502 P T 1 I AR PR A P A L T 05 A MR e 2R 8 T ) A MR R A
(00691 AT W13 B Jad R4 55 3 JR I B 88 3 R 9/ it 5 B R o 3K 2855 & IR B
TR A PER I Ho iy BERR PR R o R AT I e o, (ER SR IR BE B IR 5 i 2 e o AR
R A IR 55 2 R B B IR AG A /D 3 AN L IR 3L i s i A R OF HAR e 1 45 A
/DA I R B A A 4 0 U PR o A R T ) 55 R P S 1 O B kIR e K H i
PREBESANE R L1201 R IR L I1L K B BR I e KB H N A 124, AL A 2994, JF H.
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LI N LI6A o B AEIPIR AR , AFAE TR I E LR 2L E 24

(00701 FEAR R BH b A FH ) 75 2 e B 15— PR 1 3% 8 S 1 T DA T AR B 1R » S 7 b A3
(1, Rig “BRKR EHTHREAE L NEEME D PNREM TS F ik, &
D AN T A TR EE M o o IX B Z B IR ] LA SRR AE I SR R AR I AL R A
& (9 4) 7N LA B (1 53 38 R IR 20 B B i DL A0 B (L) 28 1R , B - TR R (Ala)
K28 (Arg) R AWk (Asn) VR A& 2R (Asp) L2 R (Cys) A 2 BE % (GIn) (A5 2 1R
(Glu) HEER (Gly) HZR (His) e &R (Tle) AR (Leuw) AR (Lys) s F IR R
(Met) K ZIR (Phe) JHZ R (Pro) 22 Z K (Ser) A & R (Thr) L% BR (Trp) B A R
(Tyr) AR AHATR (Val) o HoAth F SRR AR ) ZE R R 1 a0 78 5 88 (1 A RO SR I AR
TP B B IR 2 AR B o 491 20, 76 77 A R P ok 2 v R 2L B A A A T 1 R TR PR I
FER o« FAR R A R BR R T — N e A e R B T 22 (Hyp) o

[0071]  FEA R W oh A F UK S R PTTIE & — Rl 2 FhelE B SR R AR A R IR - B I
RO ZIEAEH BRRERERER X HE B R R E AR 7] UL £ HE(L-) A JiE
(D) BUEAIRTRA AE B AR R AR B 2 L IR 2 TR L0 A 2 AR AE R O R FE &
A BRI A B H R R AR EIRIR . B4, AR ki v e R R AR
S A A A 7 30 ) T TR o A AR R AR B R IR T AR AE T3 P IR (AT ART A7 Ak A6
U, X FhAE B SRR AR I R IR T DA TN-3 , C-3i B AE N-35 R C— 2 [0 (R AT AT A7 o

[0072]  f5lf1, 3% £ [ SR 11 2 225 18 T DA 5 90 40 AR 78 R AR R R v R DL e 22 05 B
B 75 L LA o AE RARAF I b L BRI — S sZ ) L ff oL TR B2 T IR . v &t
TR O—Z B IR e~ O o AE R ARAF I 75 i G AL IR [10) — e S 49140, 455 4R 1) FHA S B 2R
F R o R SRAT (1) e 75 e TR 11— S SE 9 B 5 4B L ) A S SR 2R W A Ry — IR BB
BT IR AR B AR R A M R R O B R R A E R AT « B AR R A 2 LR T A
Y] AAHE (1) 18] 3 S8R A R AR B in— A B2 AN B 7 .

[0073] 841, — N B 22 /b 2 7 [ T AR 8 o 28] 2 TR B BT e PR TR A 1 5 BRI 2
373475786 AL I — AN B AN B L, B R IR IR R IE A4 .57 .6 BT A
—ANEEZNLE b AR T LA IR 55 IR BT AT A R ] 3 e R A ) — S s 4]
A HE SR BB Cr-Cali ik, R (B IE TR R AR T BT R EORUT 2, Ci—Cy
o e (R AR ) , B, Cr—Cakm B I NG —Ca U (9 PR U . ) S L, 12
2, 0 (RO R S IRERI) o [ 28 R AR I A IR 1 3E AR R AR RO AT AR P01 — L& B4R SE 496 4%
IE4RZ R (Nva) , IESE AR (Nle)

[0074]  7EASJ BH 9 3% 28 77 75 v A R IR Hh 1 R B AR AR 1) 55— AN S22 X P IR R &
ABREA IR RIE R R AT A AT AR — A S f & A e O — R e —
X AR R B A Rk Fie A, o T AR AR IR o — A S8 A 8 FH A R B B £ B AT I R AL o 5 41
— PhIX AL RS R B L R E R B R RV B AT AR — B A E I B R L, 41
W — AR IR Ci-Cae L1 2K FF B S B R B S , 1 2 R S B A B 2

[0075] L3 A2 Al R A A I e JE 0o 5 e 2 1 g A R PR 1) 5 BE I 3 1) A2 o AN B ek
(1) o X B (B SR PR 1) B BB HE B 28 R AR IR R R 1 SR 5 ATAT oA B AR R AR L
RAHEFRI A e (D) AL, DL S L-A1/8D-ALHE B AR R AR R L D-Z IR A IR /AT &
15, R AR SRS B TR R P R B AT, e AT A R 4 B AR A B A L
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HILAAN T B A B o A L AT L IX SeD R L IR v] LA A2 AE F AR R A B 3R
[0076] Sy v {5 H 0k & 1 Il ) B0 1 P2 21 B AIC, AR R BRI i 3 IR R iZ B /DT 1
A L% T PUAS, B AT =AY, H ik DT P9/ itk 20 00 m] DA R 57 38 2 1 il R ) (9 L
AL , T IX L BT 15 2 B AR R A R BAR B AR R A 1 o s AR I G 02 5 IR & D-
QIR , AT AL 0 Rz K S A 8 A U E 2 LR 7 71, W) 28 /03X B8 S L iR v
[ — ML AR B AR K A D2 FE R , FH I BRIk 2 1 e 14 S 1 R R 2 ) S g
75 Ty Wl 7 1 A 1 i A DR B P DT R i i 1 BT B A B A B AT B S R R o e
FER I S L FE S R S B = PR AN =R

[0077]  7E A= P pH T~ 3% 46 55 7 R BH 55— JDR S 24 2L A7 AT T 122 0K o 2l 2 I e i A B0 1) e /)
BB ) R HL AR o AR pH R I FL R e /N E DA TR R R A (pu) o 3X PR R S R R ik A
MECLU TR N () o« DU R 5 1 1 F a7 1 e /N 3 2 AR AR B pHAR A R o ARG “HE 2
pH” FEAS 32 451 AL sh i B AR i L 23R 28 B 41 AL AP 19 1E 3 pH 1 0 A AR BR pHIE B 204
7.4 AR L P IR B AEE pHA] DL AT 0F 297 . 8.2 W] 14T pH.

[0078] Vet far” AR ST 22 45 FH AFAE T IR () 2l 2 8 P 485 77 1) I P ey 2500 0 L e 250
ZEAH AT UL o, B R MR A S 15 H AT A2 7R AE S pH N W &= o 7E A HpH N B A IEHL A 1Y
HARAKR AR AR BB E R LSRR L E R . /LA B pH N B A Sl A i 3SR K
A 2 B R EAE LR A IR LB 2R

[0079]  HLARIRGIE , KB A — AN 1E L far B N-nig 2 22 A — AN B g ) Com R 2k o 7E AR B pH R
TR G A AR I HR Y o A 9 v SR R AT I — AN 82481, 3PP IR : Tyr—Arg—Phe—Lys—Glu-His—Trp-
D-Arg HA — AN i gy 2 L 1 (R, GLu ) A0 U A TE F A 2 FE B2 (B, PR Arghkdi: , — MLy s A
Je—His) oAl B RS =N IR e

[0080]  FEAR B ) — ALt 7 22, 3 8 55 5 IR PH B8 IR 2L 76 AR B pH I 7 1E HA 47 g /7D
0 H (pu) A LR IR L BT () Z A B —FhoR R, Hoip 3pw /N T B T+ L B K 7RI
PRt 7y &, 1 B A f /N E (pu) 5 R ER AR S () Z A G RAE

[0081] 1. ZIALEREE FF IEHL AT (Bpu<<p+1)

[0082]

(r) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
(pa) 1 1 2 2 2 3 3 3 4

[0083]  7F B —ANSEitE 7 R b, X 875 H R I & F K B A 7R B W A B /N E (pu) AT
FRIRIE S H () Z (A —FPoR &R, Horp 2pu /N T B T o+ LI B R B R IX Pl SE G 77 R
1 IEH AT BN E (po) 5 RIERRIE B (r) Z AR R W

[0084] k2. FEMREL B Fif IEHL 7T (2pa<<p+1)

[0085]

(r) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
(pa) 2 2 3 4 5 5 6 6 7 7

(00861 7 — RSkt Jy S v, 13 L AL A e /N (pu) B &R IR A2 i B () 2 AH AR I o £ 5
—SEHETT S X IR AT = A R IR A I R b AN e AR D
I3 L H A AR SR DA i D = A1 I LA

[0087]  [FJA£AR B A2 1% 557 IR FH & Ik 55 13 1k i Ay 2 880 (p o) AHEE HAT S NECH 1 55
B 57 B AER BN E DU RIS N (a) B — 55 R 5 R AR 2 FE R A 45

8 9 10 10
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IR A AR (02 TR A TR AR 2R o 491 20, 7S IR Ly s—G1n—Tyr-D-Arg—Phe-TrpH
A AN CHH A2 R RS 2018 i DTRR ) ) ¥4 I R Ar RT3 05 i Ak (PR TR 2R S DR TR Z PR A 2
M L DTIRET ) o

[0088]  FEAR W 1) ax 275 vk AT R IR 95 2 IR BH B8 7 IR 2 25 B AT 72 55 B H de /N E ()
AAE PR pH T 4 1 HL Ar B8 (Po) Z IRV — Bh R &R, Hoh R 1 pesg LN 3a@ /N T B AE Topet 11
wRNHE ,allbm] LA L AERX PSR 7 S, 75 & 0 s/ N E (a) S50 IEHL AT S 2 (po) 2
(A% R

[0089]  £&3. 75 HIRILF FvE IE L 7 (Ba<<p+1Ta=pt=1)

[0090]

(pe) |1 |2 |3[4(5|6|7|8|9|10|11|12|13|14|15|16 |17 |18 19|20
(a) |1 |1 ]1|1(2|2|2]3]|3]3 4 4 4 5 5 5 6 6 6 7
[0091]  FE 53— AR B, IR 2855 & R PH B IR HL A 5 AR B A i /N E (a) 5P IEH
Faf B (po) Z I —Fh oG &, Hodt 2a 2 /NT BUSE Topot LI S KRB AEIRXPPSE it 7 R, 5
RASEIR R N E (a) 5 IER AT ELE (po) Z IR RWTT

[0092] R4, 75 FHREF NG IER AT (3a<p+tlBla=p.=1)

[0093]

(p) |1 |2 |3|4(5|6|7|8|9|10|11 (12|13 |14|15|16 |17 |18 19|20
(a) |1 |1 ]2|2(3|3|4]|4|5|5 |6 (6 |7 |7 |8 |8 |9 [9 |10]10
[0094] £ 5y — ALy S, 5 B EAL B (a) Mg B S 8 (P) & S .

[0095]  FRJE, b Hoad C—vm 2 JE PR IV v R 2 , DItk FH 4 o l 3E AT I AR B C—m B ik » 3
— MR K 7 B2 » C— i PR 1) i R 2k m] LA AR ART AR e A g 8 e Ak o 12 A Frig B A e ]
PASE , 9l an e s , G He e SCRE B L BECt—CA e B \ BT ik o DR UM, 124 IR C—vm 1 22 iR P DA %
AR AN B M e N-F BB fiG BE N- 2 SRR NN B Al N N- 2 B i N R -
N—, 7 I Jlag 3 N5 5 I e 2 BN i —N— 2, B I i i F B [ o X 6 2R R AR HE AR R 1 75
7 IR FH S IR C— g 1) TR A I Fie e i L 4 BB I Bk i TR 4% 2 TR W i R 45 A IR PR A 1) Y R
FEFEH AN A T IR AEAT A7 B R AT DA B I Frie A o 3 2 piy 50557 58 %) 09k e A T A A 2080
AT F3R A e B A e R 4T

[0096]  FE— ALt S, fEAR K I T3k iR A R 55 & & k2 R AN IER
faf A > — AN TS R AR ) — P =K o AE— D AR B L T B AEAR K I iE R A
FH ) 75 25 TR FH B ik 2 oA PR AN IR H g AP AN 55 B R s TR I — P =K

(00971 AEAK N 52 A7 F ) 55 B PR - IR B S AELASR T B IR 2491«

[0098] Lys—D-Arg-Tyr—NH:

[0099] Phe-D-Arg—His

[0100] D-Tyr-Trp—Lys—NH2

[0101]  Trp-D-Lys—Tyr—Arg—NH:

[0102] Tyr-His-D-Gly-Met

[0103] Phe—-Arg-D-His—Asp

[0104]  Tyr-D-Arg-Phe—Lys—Glu—NHs

[0105] Met-Tyr-D-Lys—Phe—Arg

12
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[0106] D-His—Glu-Lys—Tyr—-D-Phe-Arg

[0107]  Lys-D-Gln-Tyr—-Arg—D—-Phe—Trp—NHs

[0108] Phe-D-Arg-Lys—Trp—Tyr-D-Arg-His

[0109] Gly-D-Phe-Lys—Tyr-His—D-Arg—Tyr—NH2

[0110]  Val-D-Lys—His—Tyr—-D-Phe—-Ser—Tyr—-Arg—NHs

[0111]  Trp-Lys—Phe-D-Asp—Arg—Tyr-D-His-Lys

[0112]  Lys—-Trp-D-Tyr—-Arg—Asn—Phe-Tyr-D-His—NHo

[0113]  Thr-Gly-Tyr—-Arg-D-His—Phe-Trp-D-His-Lys

[0114]  Asp-D-Trp-Lys—Tyr-D-His—Phe-Arg—-D-G1ly—Lys—NH>

[0115]  D-His-Lys—Tyr-D-Phe—Glu-D-Asp—D-His-D-Lys—Arg—Trp—NH:

[0116] Ala-D-Phe-D-Arg—Tyr—-Lys—-D-Trp-His-D-Tyr—Gly—Phe

[0117]  Tyr-D-His—-Phe-D-Arg—Asp-Lys—D-Arg-His—Trp—D-His—Phe

[0118]  Phe-Phe-D-Tyr—-Arg—Glu—Asp-D-Lys—Arg—-D—Arg—His—Phe—-NH:

[0119]  Phe-Try-Lys—-D-Arg—Trp-His-D-Lys-D-Lys—Glu—Arg-D-Tyr—Thr

[0120]  Tyr—-Asp—D-Lys—Tyr—Phe-D-Lys—-D-Arg—-Phe—Pro-D-Tyr—-His-Lys

[0121]  Glu-Arg—D-Lys—Tyr-D-Val-Phe-D-His—Trp—Arg-D-Gly-Tyr—-Arg—D-Met—NH2

[0122]  Arg-D-Leu-D-Tyr—Phe-Lys—Glu-D-Lys—Arg—D-Trp—-Lys—D-Phe-Tyr-D-Arg—Gly

[0123] D-Glu—Asp-Lys—D-Arg—-D-His—Phe—Phe-D-Val-Tyr—-Arg-Tyr-D-Tyr—Arg—His—

Phe—NHs

[0124]  Asp—Arg-D-Phe—Cys—Phe-D-Arg-D-Lys—-Tyr—Arg—D-Tyr-Trp—D-His-Tyr-D-Phe—

Lys—Phe

[0125] His-Tyr-D-Arg-Trp-Lys—Phe-D-Asp—-Ala-Arg—Cys—D-Tyr-His—Phe-D-Lys—-Tyr—

His—Ser—NHz

[0126] Gly-Ala-Lys—Phe-D-Lys—Glu-Arg-Tyr-His-D-Arg-D-Arg—Asp—Tyr—Trp—D-His—

Trp—-His—-D-Lys—Asp

[0127]  Thr-Tyr-Arg-D-Lys—Trp-Tyr—Glu—Asp-D-Lys—-D-Arg-His—Phe-D-Tyr-Gly-Val-

Ile-D-His—Arg-Tyr—-Lys—NHq

[0128]  FE— AL T7 S, fEA K I 7 i h A R IR B A ] e 4 5 52 A4 38 3 7

PECER, BT TS 12— 7 RE BTS2 AR ) o =T e 49 5 4 AT DA 3 e X v o () u—Ba] R

JoR 52 AR ) T8 P B A &5 - ) s B o e PR e B 1y AR P s T vFA% (Schiller et al.,

Eur J Med Chem,35:895-901,2000;Zhao et al.,] Pharmacol Exp Ther307:947-954,

2003) o u—Ba] Jy A4 51 52 AR R0 S K 2L (RS A o AR — 2845 00T, DLIE ) 2 A u—fi

R 5 52 AR S RN T ) 55 A R BH B K o 18 2, £ 0 MR o BB RE XA I R VR T

TEFR A5 RSO u—R A5 ) o B2 AR IR 55 A R P B 1 IR AT B A A R Y o X 8 B MR A

TREL 5 B SRR IRAE G  AE IR BT LS 1205 B R FH S IR ) L A FHAE XS
B HARIH ALY EIVE T 77 2 AT BE A 7 1 o SR T AN BRSO w-B] A4 BTS2 AR () 55 B IR

FHE IR AT LR R IR R 75 5B S IR A4 G H .

[0129] A EARIR) , 78 HARAE 0 T Pade 16 2 AS H AT w-Ba] F A4 0 52 A s 7RIS PR IR 5 & iR

BHES IR o 481 1, A8 T 18 PR 5 s BOE RE X AL (SR T i B b, 5 F Re S u—Rr] A 2
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W 75 BRI F IR AT BE R 25 R I o AEIX BB 00T 5 1% 75 B R BH B IR 98 72 (1) B E F Bl
VE FI T fe 2 W S H A w7 BEYD T S2 AR S0 AR FHIR) 5 85 BH 88— R A5 X0 5 N\ B3 H: A iy 5L
I TT T R AT FH o T AE I A P AT DA A5 B A R RN IR T o 7B X LS 10T
ANEE BT -] R IR S AR ) 5 A IR BH S - IR AT B & — A 4 R T 24

[0130]  FEA K B 7 A F B BA u—B Fy 400 Jo1 52 A4 S8 50 7910 v 1 1) JOR L 2R ) & AEN-
vy (B, B — AN EBEER AT B ) 5 A T S 1 ke 2 B T R A A A0 ) TS e K 328 1O T 2 PR A7 A
WG 2 -H R E IR Mmt ) 527,67 - H LR Z R (276" Dmt ) ;37,5 -~ H L FR A R (37 5
Dmt)sN,2" 6" —=HEEER S HL (Tmt ) ; LA J2 2" Fodk—6" —FF L% 2 2 (Hint ) o

[0131]  FE— sl 77 v, HAA w—F B 02 52 A B3l 770 MR IR A 2250 Tyr-D-
Arg-Phe-Lys—NHz (ZE L FRAE “SS-017) - SS-01.E 75 HH R 28 K I AN & R IX ML R L i 2
BER) = AN R AT, DA FH 2R TR R RN TS 2 R X L S B L 1 PR A 5 B 2] - SS-0 1 7
AT LA B AR AT A (2,6 - — B REER G W) , I A B A Ak 22 ak2’ 67 -
Dmt-D-Arg—Phe—Ly s-NHaf¥J 4t & W) (FEARSCHFRAE “SS-027) . SS-024rF & H4640, I HAE4E
HpH A 345 IEHL A - SS-02PA AR BB B AR ) 77 SR 25 55 28 i Vi 22 1R L B 4t i 2K A 1
i (Zhao et al.,J.Pharmacol Exp Ther.304:425-432,2003).

[0132] AN A u-Bi b B4 51 52 1A 38l 3703 P 1) JOR 30 i 7EN R v (B, Z BRI AL L 1) A
A T B e B IR AT AR o AEN- R i (1) A2 B e T L R A 1 T DL T R SRR AR
AR SRR AR LR 76— N2 7 R, N- R i 2 R IR e R A 2 R AT AR . R TR
AR IRT D SEH B 2° -FF IR HZAIL (Mmp) 27, 6" -~ F EIEF AR (Dmp) WN, 2" ,6” -
ZRAERFAR (Tmp) A 22" —$25-67 —FF 3 287 % 82 (Hmp)

(01331 R EL A u—Ru] i EA) 5 52 A4 385 250 7RG P %) 8 5 I 1) B 88— ok 1) — s ) LA 4 2%
1 Phe-D-Arg-Phe—Lys—NHz (FEILFRAE “SS—207 ) o A B A HE , iZN- AR 3 25 TR & 8 7] LA 28 74
AT ED N2 6/ -— R EAMR (26 Dnp) AL BB B 1 542,67 -~ IR
AIRSS-01 A2 6" ~Dmp-D-Arg—Phe—Lys—NHoo 7E— /N S2 i 77 22 11 , SS-0 2/ 2 ik
P& 3 ) A2 FE T REFU I, A4S Dmt AL TN- AR i o AL 1) — FAS KA 0B BE40) o 52 A4 38301 571
i PR ) 5 2 IR I B BRI — RS2 491 A E 2% 5D -Arg—2" 67 Dmt—Lys—Phe-NH2(SS-31) .
[0134]  SS-01.SS-20.SS-31. LA eI AT A v UL — ARG ThEe M  n 3% 254
Y HA 5SS-01.SS-208SS-3 LAH R (1) ThBe , WIZ R4 FRAE A2 SS-01.SS-2088SS-311#) ThRe
D 40, %A T LA SS—01 . SS—20B1SS-31 [ HUARAB 44 , 76 1% AR AR 4k vp — A B 2 A
R Ty — P LR U

[0135]  SS-01.SS-208kSS-313& B [H HUAR AR A A0 FEAR <7 10 U R B B U R R 4 HE e AT T
VB B DL AR

[0136]  (a)dEMRPEZ RS :Ala(A)Ser(S)Thr(T)Pro(P)G1y(G)Cys(C);

[0137]  (b)ERTEEIEEE : Asn(N)Asp(D)GLu(E)GIn(Q) ;

[0138] ()Ml 2 PR : His (H)Arg(R)Lys(K) 5

[0139]  (d)Bi/KPEEER Met(M)Leu(L)T1e(I)Val(V) ;LA A

[0140] (&) EHRAFLNS : Phe (F) Tyr(Y) Trp(W)His(H) .

(01411 BRI — N R B R 21 5y — A R B B AR LR 7 B I HLX AT LR B8 )
SRR B VDR AL 2 M BT o AHEL 2R S IR ) — AN SR B A AS [ 00 5 — AN U R BRI
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A7 ] BE R AT AR BRI P

[0142]  FE— LS5 S P, HTRE PRSI A X 28 55 & R BH & 5 Bk b — Rl 2 Al B
SRAFAE Y R IR o LA W SE B, SEWOTHu—FT 7 BEH) BTS2 A8 R AU B s 491 L iR
HANR T-250h Frons (55 & 5k B ik

[0143] 5. HATu-Bl F R4 S5 MR iR S AU

, T REBE
HERA | BERLY | BEERA v .
Tyr D-Arg Phe Lys NH,
Tyr D-Arg Phe Orn NH,
Tyr D-Arg Phe Dab NHa
Tyr D-Arg Phe Dap NHs
2'6'Dmt D-Arg Phe Lys NH,
Liys-
2'6'Dmt D-Arg Phe NH(CHz)- NH,
NH-dns
Lys-
2'6'Dmt D-Arg Phe NH(CH»)s- NH»
NH-atn
26'Dmt D-Arg Phe dnsLys NHz
2'6'Dmt D-Cit Phe Lys NH,
2'6'Dmt D-Cit Phe Ahp NH;
2'6'Dmt D-Arg Phe Orn NH;
2'6’Dmt D-Arg Phe Dab NH,
2'6'Dmt D-Arg Phe Dap NH>
26Dmt | D-Arg | Phe | AMPEERR NH,
)

[ 0144 ] 3 ,lg,gm t D-Arg Phe L)’ 8 NH,
3'5"Dmt D-Arg Phe Lys NH:
3'5'Dmt D-Arg Phe Om NH;
35Dt D-Arg Phe Dab NH,
3'5'Dmt D-Arg Phe Dap NH>»

Tyr D-Arg Tyr Lys NH,
Tyr D-Arg Tyt O NHz
Tyr D-Arg Tyr Dab NI,
Tyr D-Arg Tyr Dap NH,
2'6'Dmt D-Arg Tyr Lys NH,
2'6'Dmt D-Arg Tyr Orn NH,
2'6'Dmit D-Arg Tyr Dab NIz
2'6'Dmt D-Arg Tyr Dap NH;
2'6'Dmt D-Arg 2'6'Dmi Lys NH,
2'6'Dmt D-Arg 2'6'Dmt Orn NH>
2'6'Dmit D-Arg 2'6'Dmi Dab NH;
2'6'Dmt D-Arg 2'6'Dmt Dap NH»
3'5'Dmt D-Arg 3'5'Dmt Arg NH»
3'5'Dmt D-Arg 35 Dmt Lys NH;
3'5'Dmt D-Arg 35Dt Oim NHs
3'5'Dmt D-Arg 3'5'Dmt Dab NH»
Tyr D-Lys Phe Dap NH;
Tyr D-Lys Phe Atg NH»
Tyr D-Lys Phe Lys NHa,

15
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RERUL | mERAL | BERML | mummuma | s B | CMBH
1 B2 B3 #)

Tyr D-Lys Phe Orn NH;
2'6'Dmt D-Lys Phe Dab NH;
2'6'Dmt D-Lys Phe Dap NH,
2'6'Dmt D-Lys Phe Arg NH;
2'6'Dmt D-Lys Phe Lys NHz
35 Dmt D-Lys Phe Orn NH:
3'5'Dmit D-Lys Phe Dab NH;
¥5'Dmt D-Lys Phe Dap. NH,
3'5Dmt. D:Lys Phe Arg NH;

Tyr D-Lys Tyr Lys NH;

Tyr D-Lys Tyr Om NH»

Tyr D-Lys Tyr Dab NH;

Tyr D-Lys Tyr Dap NH,
26Dmt | D-Lys Tyr Lys NH,
2'6'Dmt: D-Lys Tyr Orn NHy
2'6'Dmt: D-Lys Tyr Dab NHs
2'6'Dmt D-Lys Tyr Dap NH»
2'6'Dnit D-Lys 2'6'Dmi Lys NH>
2'6'Dmt Dalys 2'6'Dmt Orn NH,
2'6'Dmt: D-Lys 2'6'Dmi Dab NHz

[0145] 2i’-§-’D-mt' D-Lys 2'6'Dmt Dap NHy
2'6'Dmt D-Arg Phe dnsDap NH»
2'6'Dmt D-Arg Phe atnDap NH;
3'5'Dmt D=Lys 3'5'Dmit Lys NH;
3'5'Dmt D-Lys 3'5'Dmt Orn NH;
3'5Dmt D-Lys 3’5" Dmt Dab NI
3'5'Dmt D-Lys 3'5'Dmt Dap NH;

Tyr D-Lys Phe Arg NH,

Tyr D-Orn Phe Arg NH;

Tyr D-Dab Phe Arg NH,

Tyt D-Dap Phe Arg NHs
2'6'Dmit D-Arg Phe Arg NH;
2'6'Dmt D-Lys Phe Arg NH»
2'6'Dimt D-Orit Phe Arg NH;
2'6'Dmt D-Dab Phe Arg NH»
3'5'Dmt: D-Dap Phe Arg NHs
3'5'Dmt D-Arg Phe Arg NH,
35Dt D-Lys Phe Arg NH>
3'5'Dmt D-Orn Phe Arg NH,

Tyr D-Lys Tyr Arg NH»

Tyr D-Orn Tyr Arg NH»

Tyr D-Dab Tyr Arg NH;

Tyr D-Dap Tyr Arg NHs.
2'6'Dmit D-Arg 2'6’Dnil Arg NH>
2'6'Dmit D-Lys 26'Dmt Arg NH»
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RERUL | mERAL | BERML | mummuma | s B | CMBH
' i9)
2'6'Dmt D-Orn 2'6'Dmt Arg NH;
2'6'Dmi D-Dab 2'6'Dmt Arg NH»
3'5'Dnt D-Dap 3'5'Dmt Arg NH,
3'5'Dmt D-Arg 3'5'Dmt Arg NH;
3'5'Dmt D-Lys 3'5'Dmt Arg NH;
3'5'Dmt D-Orn 3'5'Dmt Arg NH:z
Mmt D-Arg Phe Lys NH»
Mmt D-Arg Phe Orn NH;
Mmt D-Arg Phe Dab NH,
Mmt D-Arg Phe Dap NI
Tmt D-Arg Phe Lys NH»
Tmt D-Arg Phe Orn NH;
Tt D-Arg Phe Dab NH»
Tmt D-Arg Phe Dap NH»
Hmt D-Arg Phe Lys NH»
Hmt D-Arg Phe D NH;
Hmt D-Arg Phe Dab NH,
Humit D-Arg Phe Dap NH»
Mmt D-Lys Phe Lys NH;
Mmt D-Lys Phe Orn NH;

[0146] Mmt D-Lys Phe Dab NH»
Mmt D-Lys Phe Dap NH;
Mt D-Lys Phe Arg NH»
Tmt D:Lys Phe: Lys NH;
Tmt D-Lys Phe Om NH;
Tmt D-Lys Phe Dab NI,
Tmt D-Lys Phe Dap NH;
Tmt D-Lys Phe Arg NH,
Hmt D-Lys Phe Lys NH,
Hmt D-Lys Phe Orn NH;
Hmt D-Lys Phe Dab NHz
Hmt D-Lys Phe Dap NH;
Hmt D-Lys Phe Arg NH>
Mt D-Lys Phe Arg NH;
Mmt D-Om Phe Arg NH,
Mmit D-Dab Phe Arg NH»
Mmit D-Dap Phe Arg NH,
Mt D-Arg Phe Arg NH>
Tmt D-Lys Phe Arg NH,
Tt D-Orn Phe Arg NH»
Tmt D-Dab Phe Arg NH»
Tmt D-Dap Phe Arg NH,
Tt D-Arg Phe Arg NHs
Hmt D-Lys Phe Arg NH;
Hmt D-Orn Phe Arg NH>
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[0147]

[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]
[0157]

TR P77 & R & K

[0158]

. , i SEBRME

RERML | BERL | BERN | pympyma | s B | CHBH
Ei1 E2 B3 )
Hmt D-Dab Phe Arg | NH,
Hmt D-Dap Phe Arg NH,
Hmt D-Arg Phe Arg NH;

Dab= "2 5T 1R
Dap= "2 F: AR
Dmt = - SR (R
Mmt =2 —FF LR 5 i
Tmt=N,2’,6 - =H JLER & %
Hmt=2"-$23% 6" —F FLAR A e
dnsDap =B—FHi# 3L, B~ IR
atnDap=B-ZA m Fi-L-a,B- ~ZA AL
Bio="EM=&
FEA R B ) SE B A FH  AS B8 Ses w—R] Fr BEA o S2 AR AL ) S 491 B FR AELAN R

26 . n—fn] 7 A TS PR RSB

18
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RER | RERD | RERG | BB | ZER | TER | BB | e
hrE 1 B2 B3 frE4 | Es5 | MEe | fE7T ‘
D-Arg Dmt Lys Phe NHa»
D-Arg Dmt Phe Lys NH»
D-Arg Phe Lys Dt NH»
D-Arg Phe Dmt Lys NH;
D-Arg Lys Dmi Phe NH»
D-Arg Lys Phe Dmt NH»

Phe Lys Dmt D-Arg NH,
Phe Lys D=Arg Dmt NH>
Phe D-Arg Phe Lys NH;
Phe D-Arg Dmt Lys NH;
Phe D-Arg Lys Dmt ‘NH;>
Phe Dmt D-Arg Lys NH;
Phe Dt Lys D-Arg NH»
Lys Phe <Arg Dmt Nil
Lys Phe Dmt D-Arg NH;
Lys Dmt D-Arg Phe NH
[0159] Lys Dmt Phe D-Arg NH.
Lys D-Arg Phe Dmt NH»
Lys D-Arg Dmt Phe NH»
D-Arg Dmt D-Arg Phe NH»
D-Arg Dmt D-Arg Dmt NH»
D-Arg Dmt D-Arg Tyr NH,
D-Arg Dmt “Arg Tip NH>
Trp D-Arg Phe Lys NH»
Trp D-Arg Tyr Lys NH»
Trp D-Arg Tip Lys NH»
Trp D-Arg Dmt Lys NH»
D-Arg Trp Lys Phe NH,
D-Arg Trp Phe Lys NH,
D-Arg Trp Lys Dmt NH»
D-Arg Trp Dmt Lys NH;
D-Arg Lys Trp Phie NH»
D-Arg Lys Trp Dmt NH»
Cha D-Arg Phe Lys NH»
Ala D-Arg Phe Lys NH>
[0160] Cha=¥fC\3E
[0161]  FEFRSAEH SR IR LL PR ) Z R IR Al BE B A LB e D1 AL
[0162] XL 5 AL
[0163]  FEAK B 512 A IR IR B ik AT DASE G AR 45U o SN BATAR 5 VR & il A

Iz A S B R TR AES B Stuart flYoung7E “Solid Phase Peptide Synthesis, 2
T ,Pierce Chemical Company(1984)” DL} 7E “‘Methods Enzymol.289,Academic Press,
Inc,New York(1997)” v Bt ik i 8L 572,
5 o R BH B IR S 8 A A S A R
A b o AR I AR IR 4 5 IR BH S 1 IR AE BT BT 5 e R o B A b
AR B ERAE T IR PR AR T A 3 IR T E TR T A T (B BT ) — PR TR 1Y
FE i T B 5 1 B AT E A DG IR — P A I ) 52 o JoR A R AR P 5 T TR K
I~ TR BIKRE E ThEE RS B IKAE AL L AR R | 0 MR SE DA B AR5 P i ML s AH DR R o FR B R

[0164]
[0165]
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HEBUIHAE 5 G 7 I AH DGR , T 07 T AR 8 PR 28RE (NASH s “SEVEDRG T T 0y PR 287 )  4F
YEAL RIFRE AL o SR, R ) SR AU PR 25 ARE (AR AEAS SR IR T« W SR 98 ) BB I 40 55 (1)
N R A3 FHBE TV 22 32 B 5t DR ) B it o AT b, A e AR R A1 FH T 75— 57 52 4 35 4k P TR /B
TEIT IR & R HE SO R SC IR SR B AR 73, X S8 TV R TR A — A 2 R E AT
A RCEI — Bl 55 B R BH S K o 4 2, AR K B I — b 55 5 IR ) BH 88 IR0 & W mT DA 25 5
— {37 52 3 3 R S v L B P R LA 0 R T R B UM A AN ST B, TR
B 5 R H 51— PR 2 Al 2955 15 1 @I B 254 (B %K (o lanzapine , Zyprexa®
) )4 T AR R B IR 3K 6 5 2 TR I O 28— T TRy 2590355 1 R PP < e & 2R L 7 S R/ B
W PR Ip 2 A R

[0166] 5 JE T 1% 75 & R B9 B F K B9 YR I7 10 AE P AU RE o A8 A R B B AN TR] S i 7 2
BEAT 8 24 i A0 AR AR Bl 7044 P 00 5 DA I 5 5 T30 S 10 95 B R i BH B —F BRIV T RO E
DA A 15 Ho e T R B A TAE— A7 320 R P BT 2 i R L 29697 o AEAS R SE i 7 S8, )
PAHZ 5526 K R R SR AR PE B9 40 M R AT A A4 A0 I s DA 5 A2 35— F gy s 1 2
THZ A BRI B RVA 7 0 1% P ECx L A0 i 28 B R FE IO R AR XS 32 303 19 A Tt 2
AT > AT LAAEIE Y 1) s A4 & o a7 2 AL S 04T DA, iX S B 4k R A
FAEA IR T« KB AN RS 2R O B DL ACSRABIEN D - S4Bk kb, o T4 Py 356, 760 57 3K
IS 25 2 1, v DT AR ARSI O AR AT SR R i B R E A 4
W /1 & 22/ Ui S MR T B2 A6 48 M 2 COGTT) S AEAR AN ILIR B i 3R RBUE BB 2B 5 1IbR &
Y (B1Akt—P, IRS-P) £ ki Tl B8 (il B H2004k 750 ) « 40 o N 8 Ak B2 A 8 4 (n g 2%
It A AE FH GSH/GSSGEL 2 B 2 SKBR R v T ) L BREGRLARBEE 14 , 7] DAZS 2 MRS H ok B 2 41K
PO B R B B N AR .

(01671 FRP; 1t B 7925 o £ — T I, AR BRI AE —fr 52 338 Ak oy FH Ty 5 76 i AL
S 2R rp Iy RSP PR A DRI — Bl IR BRI 1) — P72 O AR A S 4 T
HENR B ZHEBUE I — P B2 PS5 BObR B — Bl 55 B R A BH S 1K, X 285 5 Bk B
B« A HE AR BTN/ R B 2R /U S R B TR ) MR (OGTT) JAEAR S ILI R 5 2 R %
JiR 5 A5 T AR EW (WIAK 1P IRS-P) R A& Th 88 (L A B H202HE ) 41 i i A AL
N2 R (g 255 A A0 /E B GSH/GSSGEY 22 L B L SLBRERTE 1) LA S 3 R AR R 12 .
[0168]  Ab-T-id sk 35 £ M A Th B8 BURGE &% 28 HRHL IR 5 BB B ) — e o 1) e B v 1) 32
T3 AT DU I A AE e IR B2 SN I 5 AT AR — Fh s A A T 1R o AE TR PRI L
RS X T — A7 523038 (1523038 0 — PP i BORE A2 25 IR B3 73 A b T — e o B0
S [ GRS ) BA—Fi 2 LV RR BB D i el (W =B 45 T 5 BRI B S IR 25 4L A 8
295, PR Z TR I 7 B R T B IR R AE , AR R N AR AL 221 L G R/ B AT
FEIRE IR 7612 0098 O R R 38 1) A7 A6 1R 5 RCRE AR 1) 95 R P () e BB . — ARl MR I 75 2 i
(1) BH S - IR 1) 5 25 0] DA R AR AR 125 RPRER B AIE B 7R 2 1, X REAE 43 — Fho e B0k T 15 2
TRR B AT AR M B R e g o B T S SRR, i — Bt 4 v B U R AR Th e A I 55
B I BH S B P DA TR Y752 1208 A A A T DASE T-78 S T U B 174 5 26 ) 5
AR B 5E

(01691 JAYT 5V AR 55— A5 A FEAE—Fh TR 7 B I8 10 52305 4 1 5 g
RAEPUME B R BUE I 7 AR T R o, 5 T 32 R GZ 38l gt oy —Rhok
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JABIORAE B O 40 BT 1K — P BORAE ) BA— it AR B 2 /D3l 3 L LE i B A AR
IRCEMM A VLG5 R/ BRAT NI » B AR LRI 1 R Jee 303 TB) A7 18 I JRRE AN e [ 5
BRI I SIER BALS T4 T A S WIBE T 56 G 7 BB P40 F 1 =4 1)
AN BRAEBE SO NIRYT 5 LIRS A RO R X 2 Y B U VA W] BLAE AR P BEAT
(Cnidad HiZ 75 A R BH S 5 IR SRz 4 ) 3R] 5 AR AE 44 A ZEAT (G e — 7 32 1
F T %55 B P IR o S, AR W SRS 4052 — Tl I 2 SRR A S IR X 2 B
R — BT IR TR T

[0170] 5 255 AT RGN &

(01711 AT BLR AAEA U N = LRI AT ik TR — Rk 5 — A 25 B B41 43
BEAT A o 38 I TR S AL R T AEVE AR A B AR NI DT AEAR A TR SR
FER;— R PN AR — S NG T B0 A RN BH B Bk Clun B U B R R ) o AR A A4
B F T BEAT VR YT , A S B 3K B8 55 B AR IV BRI DA A 2o (B B A A BB AR T R
B T2 E e I8 E B A B ik 252 2R NS 2577 S B T i
5 B FARGUVE A IS B A R R 38 A8 P A 2% B AR 1) 73 8 TR D B ¥ R ) 3 2 Rr A,
HAfyr a8 1252 6l DL SOz E 9 L

(01721 e A AT 0 iR s R 00K v ] A = A R PR = DA 1 38 2 ) 5 1 ok D S AT 2
A RCE R LA R YK £ 75 A7 R B, DU DL — R 2y A 50, ml DUE IS 45 7 25
WAL SR AR A RTT IR AR R — PR 45 F 76 ZLE AR FLal - X MR AT L4 B n 24
BYSEZEgP

[0173]  fE PLHiIAR A IX 82 55 7 IR BH B 5 R AT A SE S AW AL 5 b B2 5 25 52
B HI T 67 BRI 72 B IR R AE o IX AL A W AR I A FE 205 AL A — Fh 2 1 2 m] 4
52 AR o QAR A PR AR 29 W 5 T B S B 38T G S 2 W 45 ZRDE 5 1 2 T
7113 7 RO GV 73 BB J5 ~ AR  BPU BT 79 A 70 08 T 711 A5 92 ) AR A S K 711 A B 2R A
Wy o 3w LAAE R S SR IMAAN FETETEVEAL S o

[0174] 2 iz FIAL S Y i A R 6 e 5 HFIUE I 8 25 I8 RIS & o 45 20 I AR (R SE il
35« B W hh 0 Chnnigde bk PR 0B ARG S B IBE Y FD VBB T )« D IRITS SR S 2 B2 18 ORISR )
CORGIBN 2525 F T B W a0 B2 IR VBRR TR BE A VA TR R PR AT AR L TR 4
0 BT TR (KRR R L A S K SR8 VAL I 7 il S 2 i T B B LA
3 FIGRTRL 5 DU T 77 b S 24 PP BICAE oF F E  F R F I 5 SR R L dn 4 A 2 CBIGE A PR
B B AL A 2 Y 28R s b SR L AnmE R L TR L B R IR Fh DA b AT T 9K S A
TR L A0 S AR BB A e o pH AT L A IR SR B TSR 1R 17 , B ek PR B SR A AL A
2 15 i SN 1 750 ] A A 02 A 38 T S e 1 ol 1“2 7 — IR PRI B 8 B R R /N
H o DR T BB BT T BRI 5 (SRS WL % 7R B A A B R A e s A 1 1R S DA
SRAL (VR /NI TR AN A% L BLR SR ) T T — Ry r il B (TR R I7) o
[0175] &5 T mIESHE A A 25 WAL & 1 ml DAAS 355 T2 T K B (L o K P PR 1K ) B0 HIO
T3 B B A B P T e I 1 86 A0 T ) RT3 ek ) 9 YR B 2 O 2 R OB F) T T )
Ao XTIk A R 45 24, 3 2 1 A 4D R A HE 2R K LT K L Cremophor EL™(BASF,
Parsippany,N. J.)BUBERR BREE /H £ 7K (PBS) o FEFIATIG DL T, — M T B Ah 4 25 AL 59
WA TC B ) I HLRE 2 2 AR GV 5 TR L A7 AE RO AE B AR RE R N e R 2
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Farg 1, 3 H 25 R A7 LA LA 4 (L a4 T ARG 1 288 ) s e Ak

[0176] X LLT5 75 R I PH & F IR G W) v LA FE—Ppaids iz 804 m] DL — Pis i s
B BT, A TR B B A 3 oK B 22 e B (A 2 s e TR L DA AR TR 2
I & I VUL RS VUL R EATTR IE B IR S o 45 a0, A A — A AR (AN SR A )
T It A 43 O B R UKL IR DR /AN S LA BB S FH AR 1 v R R AT 4R R IE A iR s P LB 1k
TR P AR P RT LSRR I A (3] 6 47058 1 DA BB T 3R AT, ) ek oK FR R R 2 L ST
B ORI 4 AR 2L CO AR R BA S AR o ] DAL 45 25 I R A e Ath 30 48040 77 DA TR 284k o 71
2G0T A ZH A B 55560, Bk | 2 ol (rH BB L B4R ) Bs b
BN o IX ] Y S 1 2EL A DI B R IR VSC R A T s R — o G S W AT P ) (461 o A T TR R B
A e ) 85 A 12 2H 540 v i 3 o

[0177]  $ME T 2, Wi s AL S AR 2L = DN B A DL EF0 A8 1) 2 Bl 45 Hh i —
Ho i 2N B — DNEA TG B R B, S8 5 34T Jo i o 38, 7T LA i) £ 70 1
TR, 7 HOBUE R TS PR S I B R 1 iz Bk (8 s 25l 30 B L B3
1) B 75 1) HoA 20 43 ) ke il 2% o A8 P T il 28 R B VR SRV R R ARG 00 T, 8 B il A
FEE AT S ORI AT AT DA ARV PR oy I B AR ART oR B T 5 T 1T i B () VA R
fh A BB 2 A R K o

[0178] [ RHIZH & i s A4 — Bh g PEAR R R B — R0 AT & IR EUE O T D IRIGTE ST 45
2510 B 1), T PR IROR I GZIE MY B BB R ) 25 B FE 0 B IR R () T R A
F o 1R I 20 A W ads mT DA FH — b FE AR R 10 7P 370 A 288 A 1 4 1) 2% o 25 W0 HH 28 B RG 5 771)
A/ BT S5 AT LA i S D — 50 o A X 8 TR R IR EE L 2 A AR
A B AR LA Bl B PR 5T 1) 2 B AL A4 — PPl & RIEL a0l i 47 4R 2= L E M
B B s — P SR EE A0 4 BUFLAE L — Fh 2 2450 EL A0 R \ Primoge 1 B R OKVE# 5
— PR R B A R PR R B Sterotes s — P BRI G R AA — A A Ak s — BRIk ) B
FENE BRI s BU— P BB i i /KA R 7 B S BRORS VR 771 o

[0179] Ry T iEit R N5 24, A DL I B840 A1) DA — P 0 w25 R0 R =k i 3% L %
VA HesE 55 71k — P 25 38 2 A A ) Can— P A=A, bE i A AT ) I TR 8 28 B4 i 2
B M 55 A o X TNE MR AE SR [ LR 56,468, 798 T Ui B A R LE

[0180]  fuifE LR Ui BH I — Five 7 AL & W0 4% B T 45 2438 mT LOE i 28 R 1) BI04 B2 1)
T A T AR B A 45 2510 & > 7] LU EC 77 48 A AGE & I Bl s & mlsk.
IS I R ARG AR, IF e s, g, H T 2R S, 157 0 0 2
SRR AT ) - R E I 25 25 W] e 5 H 2w M se il N T 48 B2 I 45 2, i By PR AL
DA O B R VB A BER B (A E AR U R TN AE— N T R
28 ¢ [ 25 25 m] DU B HLIB Y TR R AT .

[0181] P71 & A BUK P LLBC HIl 7 — Fh R Rt sk m] L IR AR A & 128
P R LLSE — P le oAk . — Bl I XUZ I8 84k A — D2t 7 290 i T M E A g AarE
— PR S A4 B b [R) IR OR R B2 1 S T o AR AR I R ) — AN B RN N R AR
H 2 P 7 vEL IS e 2R4E . (W Lichtenberg et al. ,Methods Biochem.Anal.,33:337-
462(1988) ;Anselem et al.,Liposome Technology,CRC Press(1993)).gZS4AHd Hl Al
DASIESR 554 3 HL38 i i i (ILReddy , Ann. Pharmacother. , 34(7-8) :915-923(2000) )
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[0182]  ZFARIET] L& — PR AW, 0 — Fhml AL W RE i () AR AR I B85 L o o A —
SEH T S IR YT I S A R DA AR R A B i RN R R R B R M R SR
DL KRR, L an 22 KSR VBRI SR 2 B2 s B & B, b SR a2 R R 2 o S B0l | —
SR R A, T B R AR R VPP E R O B IR AT 4R R HIR A YR 2 AR
IR BA S BT A G o AE— D SEETT Zh 2R SR R IR (PLA) BUEL R AR/ LB IR
(PGLA) o iZ IR A WAk m] DA% 2 P XA K/ (B FE R TN 3K (nanospheres) ) K il £
A B T AWl ] P S BUR T /E R FR SRR (R 28K o (MLReddy , Ann . Pharmacother . ,
34(7-8):915-923(2000) ) « X T- AA A Z (hGH) i) — 3RS W) e il it &2 AE I R B3
{# H. (WKozarich and Rich,Chemical Biology,2:548-552(1998)).
[0183] KR LB IRC il i 19 58 A WAk B3R 4 s i B T AR SRk : PCT A ATWO 99/15154
(Tracy et al) EEEH'S5,674,534H5,716,644(#3JE T Zale et al) PCTAAWO 96/
40073(Zale et al) L KPCTAAWO 00/38651(Shah et al) ZEME L FIS5,674,534 415,
716,644, LA XPCTAARWO 96/40073 (Ui B 1 A 2 (R 4L 20 o A6 R 3R MUK — R R S 348,
F—FpEh R 2R SRR e AT R ) o
[0184]  fE—uLsjfi 7 2, F S IR IX LR T I AL A 4 LA 7 a0 as M AR A T o 1) 8 1k
il # X LRI T AL A, A0Sz IR TRBL ) R AN N T B AL (1) 38 3 JR & o ] LAATE FH AT
AV RV TR R G, Bl 0 205 -BE IR O IR B IR R OB ER VIR 5% R IR B
DA SR FLIR o WG SSTC i1l AT BA A 2 RN B i 2% o 3X 264 5 ] LA P M 3R 45, W MA L za
/v FiNova Pharmaceuticals, Inc. 5 A &7 ik CELHE 48 1) 22 B 0 i o s = PP R i)
AL o AR IR A S P 4 B IR AR ) S mT DA A E 2 5 AT 2 B A X B ] DUAR HE AE A
ST A AN S LN i A& 9, e SR R 54,522, 8L BT UL R
[0185] X E&ya 7 I A A ks m] LA TEC il LA 41 i 40 o A 3383 228 1) o 4 20, £ AR 453 2 Y
BRARHIE RS, W W :Chonn and Cullis, “Recent Advances in Liposome Drug
Delivery Systems,” Current Opinion in Biotechnology 6:698-708(1995) ;Weiner,

“Liposomes for Protein Delivery:Selecting Manufacture and Development
Processes,” Immunomethods4(3)201-9(1994);and Gregoriadis, “Engineering
Liposomes for Drug Delivery:Progress and Problems,” Trends Biotechnol.13(12):
527-37(1995) .Mizguchi et al.,Cancer Lett.100:63-69(1996), V] T 7ZE44& Py FILEAR 4b
R 2 R R A L R I (Fusogenic) R UMK 8 1 15 45 41

[0186] X LLyR Y7 I I & B PRI T R AT L i AE 20 i 15 5% B SE 0 B vh B ARt 25 01
M2 Py AR 52 5 40 AT 78 LDso O 1750 %6 B AP EEE B0 PRI 77 &) FIEDso G50 96 F A
HARy7 A R R &) AEFE PR ARG YT AR TR 5 & B 308y T 8% JF H e L
LDso/EDsoff] EE 2R IR o 7R 1 i I T Ta B AL S 2 LI 1) o 24 m] LA RS Re o 1 %5
YEEIVE AL S P, B2 2578 BT — ok 84 S W8 1) 52 52 1) AL 2307 /U IR R4
DAASEATE e 2 S ) 200 e ) 9 7 453 8 /MK, I B R s/ D il 4

(01871 M AZ 4N M 3% 5% I 52 A S AT 78 3R AT 0 K ] 45 FH - ) T AN 28 — B VE FE Y
FIE XAV IS 1L M AE IR PR FE R VO 2 W AR B2 AL AR DB A
B PEREDso . 125775 AT AR 4 SR B0 70 B AN FH A 45 25 3 AR AE A 2 N AR A o X T AE AR
R 7 AR TGS ), 09T 5 B R 800 & AT DL 40 i 355 57 30 52 1 41146 i
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TF o — P 7 & ] DAAE Zh A0 AR 2 v 45t T il A IS 210 70 20 5% 57 v 60 58 1) — B 0 B ML 2R R
» 1% 30 [ 45 1CH0 (BRI iz AL A P 56 11 B RORER B 3 A ) o X 2645 BT T
SRS B B 8 A6 N S A IR A& o AR L3R AR R 7K AT LA I, 48] 2 e s sy 280 AH £ 3
%o

[0188] i it , A & A F 3K 6 57 5 R 1) H 88 IR A2 LA 58 1 — Pty 7 1 B Ty 12 ) 4 FH
(1) — Bl A 202, Y A Z50.00000 1mg /T 5 A4 45 K B Z10, 000mg /- 5 A4 B A5 K o flide b
Z ) BV AR 290,000 Img /T v A BB K 22 29 100mg /T v A H B K o 451 77 & 7] DA A&
Img/ kg H B 10mg/ kg R AR R, REI R R BURE = R KREUAE 1-10mg/ kg & J& « 1-10mg/ kg F
P JEI B 1~ 10mg / kg Bk = JARIVE Rl P o 7E— AN LT 2, — AN B — IR M IKVER A0 . 1-10,
0007 7. / kg M B o 75— ANSL i 77 S8 R, 76— i A o 1 5 2 TG I B 88— IRk Y Rl R0 . 2
2000ug/ml o — Rl V6 TT 77 B R B R B — A4 25— IR - W B e vl DA TE R ,
FH 75 1252 0 1R Y D0 = 160 A 0 B0E 5 B 0 LA B 4B, 9 IR LA R R 2 sA 4 .
FE—LeT7 vk RIS T RIS R — P B A S A B SR B R RIS AT
I A, A T AT AR A I T B N 45T R 3 i 1 ) B 2R i o ¢ 0k, 9 B
B A R WOR PR R A B e A LS, T LS T R E TR R T R

[0189]  FE—UEsufifiy rp , — Fh 5 & RN P S F IR IVE T % LA 2 E T L SONTEEE
AR L1107 10 B R, 107 BE IR — Bl BRI BE o X A B mT LB A B 10 018
100mg / kg 4 771) 5 B 1o 44 2 T AR S5 20077 = 1T 4 080 o 12 0 R 1) 3R B2 >4 2 4 A0 A (1) DA AR HF
TEAZERAH GG TT IR, S e i d ik R H 300 R SRR (1 45 245 it HL AR T 8245 25 (A
B M ANENBRE FZ IR D)

[0190]  BAZERIHIA N G145 <> BRAF , FoL8 (R 22 W] D2 M A7 RO IE 7 — 7 52 3038 BT 22 3R 14 77
5 DL S ], 3 2 PR 28 AR (AN S PR T2 o B 2R 1) 7 SR BE L DA O A 2R 152 3
A g BERAS TN/ B 68 S HARAF AL B0 o b 7k, PR G AR R 3X B30 97 I 20 A 01
—ANEIT B E XN OS2 IR AT LR — AN ERIRIB YT EGE — RINATT .
[0191]  EA K B — B4 7 BN FLahml LLRATAT I FLah Py , B FE WA 34504 , =
WSRO, WO AU s SEIS B, WK B /N ORI G o 7E — PR IR SE i 7 B 5 1%
U LB AE N o

[0192]  FRic iy 24 & R FH & IR ANS Wi 77 v2:

[0193]  7E LT3R (1 5 1L G : A — P A e B — 7 32 0 SR Ak — Fhbr 10 1 5 & IR B
FIE A iz IR B A — Rk U 45 & 2 — PRI AR id A — N2 5 B rp , — PIRR R 1)
PRAC -5 — FRRR IR 1 K — Pl s 41 A SO VR P TG 02 JOR /e — vt i P o A7

[0194] R0 5 & IRAIFHE F K o £ — N SLUE 7 S8 HP , AR B I I 6 5 2 TR 1) BH 28 K
5 —Pibrin 58 4 (BRI AT A B A DABER . T AR BRI 05 & IR FH B IR 45 A i B A R bR
AR HH S [ AN A A R HH ) D B T T 5 R B AN S 2 IO W 1 A R B ) 55 2 TR P S R 1)
bl 35 P o PTG W0 1) 2 ] T DA AT ART LA R 0 1 42 2 T A 2 PR R 0 5 IR SIS R AR DU A
T AE G 9% I 5 AR AR AU T AR BRI I R e, T8 AR ISR T VR R A R DR 43 A v
PriC Al Be A 0L 28 AR B v o DR UG, A i AT It e i 22 Otk R G s
5 G BU 2ET BT A MU AT 2 43 o A R BH v i 9 b e A R Rk (1 DYNABEADS™)
PG HRE (B, SRR RER UG R A B 4L IR B AR ) LU AR IE (B EnPH L e
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PSPPI M In e ) L HoAth AR R s T R S %) V1R e oL (T IEHL R
KW AR ) O M In (RT3 1 R S T 22 Bt ) 8 (A9, Bt o AU A0 e e
PR DA S HAm AEEL TSAH S I ) DA e bbb, oA 6 B0 (0 5 3 B BL 2K (91 7
RO RWIG RILEE) R X 2B PR 0 1 & i & R 45 . 52 L85 3,817,837, 3,
850,752:3,939,350:3,996,345:4,277,437:4,275,149; VA }z4,366, 241, il 1 51 PR €A
H4 At HHTFIrAER E R I8 I Handbook of Fluorescent Probes and
Research Chemicals(&E6k,Molecular Probes,Inc.,Eugene OR).

[0195]  ARAEAEA G H AR T AN 7732 A LR AR 10 B2 R 45 4 30— il 52 1 P
A B A bl BTER  FIAE V2 PRI AR D R PR T Bl I REUE 5465
VIR 256 B 25 B P B R PR EE SR n] RIS - DA B m] SCRC R A R4)

[0196]  JEJHUFHPEFRICH H A&t [ 4 T B e i i s, — M o+ (A 2= ) # 3L
Wi &2z ¥ LA RS — Mg (A S BER) T4 5 . %0 T2
[ 4 AT A I B 545 T ARG (n—Mra] e ) 8 — Rt S B — Rl e RO Ak
G AN GG P AT F 2 B ECAR ARG A o Heop — M AR B — B OR SR AR, anAE
YR ORI LS FIREZ TR BRI A T S R EhRIe ) 3 SRR A R PR

[0197]  XLLsr ik vl DA ELIRES & £ ARG 5 LS, il F— Pl a2 A1 45
B oA R IC Y P IREO R (1) Bl 5 B K ARG » e ) R IR IS TR DA R I BRI S
Bt e ) i A o AR N FRIDEE 7 B IO A S B R AN R T a0 - O3 &
HATAE) T PO AS ST A PR <R ER L DL S S A AR R 4 A
R S EFERRAR T W1 % 65 UL S 2, 3- A BAME R, &K i 0T A B
5 IR & BB IC BUE 5 7 AR RITEA , W E LR 54,391,904,

[0198] A MFRIC Y T B A SUEE AR N 53 8RS o DR G, B, 2432 e — Fiscss
PEFR T A I 5 B AL DA MR E s B A2 U B R T I B B o i AR I 2 RO
PRIC, AT B A3 20 WA IOR 2 Gkt I 7 A 10 5 Ol RS L BEAT A I o ]
ik BRI e I A FH R R (48] Gn v A A 5 28 (CCD ) BOG HL A5 354 S LS8 U)) 77
S AR GIREAT AL AR  SACk I , W I0 a  CAL IR P O 1 e A B 7 AR ) R B
WK X AR A HEAT R I o B S5, AT I U8 5 % AR A0 A DG 1) B ) ] B ) Bl A bR 34T A
BRI o DR b 5 76 25 Ml 4R SR DUE T AR TR IR < 2 5 S s ok 40 0, T &% i 485 5 1) B 3
AN BRI B

(01991 FRic i) o5 iR BH 25+ IR 2T 52 o

[0200]  FE—AsEHtE )y S I A FE N — P B — A 32 1 48 T 2R IE I T B R
BHES 5 IR H 58 e Ml BB B AL AEAR K B — AL )7 b I AR — A A4
W45 T 2R 1T 75 B R 0 BH 25 1 IR T L 58 B — My BRI 8 AL — P BR ) 8 A7 4 — b
(%) 575 5 IR ) T V25— JORAR S P b TS A — oA B A AR 2L 0 (R b A ) v o 26 A Rl v 1)
HEEEAR N GRS N AT A&« AR B RATATE B B FRC ) 77 & IR A B 5 7~ IR AT A i ik 22 —
R, T HAZ P IERFFAEAR K I HORG BIRIVE R - N o U A, AE AR S5 b ) 3 T RN 08
SINAT A < oK B AN]SR SR U ) AS (7] 258 2L P 4 0 F) 200 L e A% AE AR I Y KR e A Y [ 2
Mo

[0201] AR B IARIC Y 75 & R 0 B 85— IR A 48 F T AE AR R/ BSAE A4 P DAY H e SO
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[RIEL 73 o AEVF 215 D0, X LR IC ) 55 B R 1 FH S 5 IR AT RAAE — e 5] 9050 ¢ 00 5 v
IS A U it ARG HAZ SRR R AN LRI N 22 Pl m) A/ Bt v 20 B8 o A R W RO B ac 1Y
75 B IR BH B - K AT DA AE A4 A1 30 e fa B0 1 8 0 2 A 5 3K G S 9 B P — A A
117 -5 8043 F BROAH M IX 2 42 ik o FIT-7E AR A0 052 1 D0 AE AT RS, 30« 43— SC P8 40 PRV A
PR B B RER AT BE A A S RN AR AEAR SN E £ AE— PR SR HEAT L B
WA s — b 2 FUAR ) — AL — Pl . — MEppendor 8 . — P4 JOGJE TR it — Bl
AT RGN FE PR RS0 IEE PR RE S L SR .

[0202]  Hrp AR B I BRAC R 55 25 T P PH B8 IR 25 7 2205 40 B, W] LUK A2 5 #EFRAE 1% 40
SR T BAE I A AR B 2 W25 B Az b c 16 55 4 1 140 BH B8~ Ip 6 B8 4 N1z 411 i LA
A 55— i e PN ) B8 20 AR o £ — BB LTS L i BRIC I 5 R D BH B IR AT DL 20
— i e (P8 12 2 AN ST 12 4 R R 25 10, 25 X b 10 1) 55 5 TR I BH 18— IR () — o
BE SR AL BN A5 — Fhide 58 B EEAR ) o 78 HARR) SE 7 22, iR 10 1 75 B IR (1 BH 125 1 Ik
IS AR AR R O AN B HL G B L AR A, e g s g AL RS VB R B
FERR BL S SRAUAL

[0203] 7 FIIX S ic (1) 55 5 IR 1) BH 88— IR 2 fidix B A0 J5 , 3 28 07 vk ] LA AL dE H—Fhge
VR A AN o A — DR T B X BRI — PO AR — N SETET B bR IR I O
TR 1) BH 5 IR 1) S 52 77 A2 FR I BRI B0 1 o 7E— MR 7 S, AR I i Re Vs & RE BRI
IZBRICH 75 B R BH B IR B 82 1) 245 tH— Ml ks IS 5 o AEAR R B — A SB 7 =
AT Znlkacanll DY NARRREZAs /Nt e L TR vt e g

[0204]  FEAR W) — AN SETt 7 28, T ) B2 T2 06 VA ) S 52 700 25 HH 1K) 12208 6 AT LA
TR H B E AR R B— N SEE T e, %200 H— Ph L5 £ B M Al & /24
QTR I RN GO 2 DA AT IR AR « 48 FH T 00 0 AR = 2 Y ) AS () 266 B AE AR B I A
PTG L2 Y o

[0205] =)

[0206] A% Jc W33 AT SEGIE— 20 Ut B, 3X 48 S AR DA ART 7 =g R PR i PR o
[0207] S5 1~ Fa) M — v I K B KB P ) 2R 4 111 B e 7

[0208] Ayt A f 5 3 () JIESJRE A 422 00 B ) DT v 4 B 4R A 0 DR P48 ) 9 AE B2, TR R
T PEH R T V2R DN B AE S 1 VAR A B LAR 4 R b SRR H20oHF UE 2 o WL Anderson
et al.,J.Clin Invest(doi:10.1172/JCI37048) . 7F it NADH-IE R E S 1Y) 2 HR 1)
B CIRAS4) PEW A TE 5 1208 S8 AL Y T8 B 222 IR, AR 19028 FHAG0.1-0.5%
(Anderson & Neufer,Am J Physiol Cell Physiol290,C844-851(2006);St-Pierre et
al.,] Biol Chem277,44784-44790(2002)) SR, 32 il i R IR KR . — FhFADH, %42
(K52 ST A SRR PR, 205 AR il S ) F Il (B S 0T 5] o A AR 1) e i
# (Anderson & Neufer,Am ] Physiol Cell Physiol290,C844-851(2006);St-Pierre et
al.,J Biol Chem277,44784-44790(2002);Liu et al.,]J Neurochem80,780-787(2002);
Turrens et al.,Biochem J191,421-427(1980)) .iX Rl B ()52 Fl T EAE181E
YE LRI 2R B 2o ki DR , B 3% i B K B0 2ok A4 D e 1 820

[0209] AN MCharles RiversZIf = (Wilmington,MA) G =+ RiEMESprague-
Dawley K&, 3 B AN AE— AR (22°C) MG ER 2451 B iR vt f HAL'e A8 HE 3
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BRI AT = RORE ) = RARFF— P& (60 % ) TG X (Research Dyets,
Bethlehem,PA) o MJREFZNH)5RAF B B IVL (100mg/ kg 52 I 13 5 UL B - FF ORI ) AETF AR
AE AT R 0 Bsf 3 ok 20 I A7 SR AR B o Amplex Red Ultraidtifll3k HMolecular Probes
(Eugene,0R).Stigmatel 1 inFflEi it S ALK (HRP) 3R HFluka Biochemika(Buchs,
Switzerland) , 3 H 43 HAR 4L 22 il i & W H Sigma—Aldrich(St. Louis,MO) . & #B 5
MR LR TT R PSRN R 2 V) BT 2 514 (the East Carolina
University Institutional Animal Care and Use Committee)HL#ER .

[0210]  BEVEAE LA 4E R 1 il & 8 5 2, W1 F G B L RG S LA WG LRI /N 56 47
(25mg) , I HIBCE NVKY G2 rPilX i 2 PR A 5 60mM K-MES . 35mM KC1.7.23mM K2EGTA.
2.77mM CaKoEGTA.20mM imidazole.0.5mM DTT.20mM taurine.5.7mM ATP.15mM PCr.PL f%
6.56mM MgCls » 6H20(pHT7.1.295mosmol/kg Ho0) o i% UL P O 4 48 31 i 45 4 4 43 3% BT At
YA (2xTmm , 4-8mg¥E 5 ) o 7EAE 2 0 Be ™ FH— X EH B PR B 4 4 540 0 93 58 i
SR BRI IR, [ /AN X R R BRI 4 B M AR E T E
50ug/ml BB FIUKA G X rp , 3F B AEAC N AE e L 2% IR Bk 300 B AL B EMEIEH 2
J& ¥ X L5 FE A AR 45 R (PmPB) 7648 & (BAmM) 1 10K-MES \35KC1 . 1EGTA 10K2HPO4
3MgCla—6H20.5mg/ml BSA.0. 173 ZBRES LA 20 . 053E TR ES (pHT . 4, 295m0sm ) F UK 74 22
LBk 3 BAEAC N E— Rl i 28 HARFR eGPz B A VN T2/ ) .

[0211] 2 ki AR IF W FTH202HF 00 W & . /E30°C R AEZZ PP ZH fF FHOroboros 02K
Oxygraph(Innsbruck,Austria )L & 7 #FZE P 12 20 58 o 75 FFIRCIRAS 43R R £ 30 °C T 18
ZEMRZ(10ng/ml 8 2% ) sk B A IR B 4 d R G 386 HE (5 1000rpm) ) — Ffi Spex
Fluoromax3(Jobin Yvon,Ltd. )62 6t XAmplex Red ) S AL BE47 32 2 U I =fe I & 28 %
AR H2 02 HE T o 7E FHHRPHE AL Amp Lex Red 5§ 5 H2021 « LA 22T B2 S B R P A2 i 8 Ak
AR R IR S5 BE SR (11020 35 7% EL AT 56 3nm/ 587 nmFI8 K / K SRR PE 3T H— B Bk 2
R B 08 I o AEJR 2R 5 (A I SLY) #  5E UA i, 7E37°C T il I 4 — i & AR R4 4k
WARMA300u1 40 55uM Amplex Red#10.5U/m1 HRPIKZEMIRZ Ja 55 58 FIR BE 1K 8L o Xof
T IX EE BT BT TS S 00, 12 A0 4 SR AEAS 55 A IR G2 IR 2 7 B 4 DA MOZ e VR bR R
R B 2 RSP SR R B o AE AT UL B I s 101g/m] SE5 B4 51 N1 LG M LABEL BT ATP & il 5F
BRI R A5 4 o 7R A5 P S I0 1 45 ) L 7EddHaOH e PmFBs L RS H #6259 HLAE—FIvA U
T8 (LabConco ) FFA VR T-J o P WIGR 224 R Aypmol » s« mg T8, HL 4RI 14kH20,
HEfF R Apmol e min! e mg TE ',

[0212] it i - Bdis FHFE 380 £ SER IR o fF FH—Flione—way ANOVAY5 Student—Newman—
Keul s 5N TAE S A 2 HP I B PR B AT vt B o 2 25 /K3 AP0 . 05,

[0213] & 5 AR XS 7= A FN/BCHE S BBk 3 i B ATl & (B A U BATPE R ) A7 2%
[¥IH202 1) Z 0 W 2R G008 258 F310 — Fh S8 A I, o) e 2T/ FH 1% 52 67420 eG4 TR I G T AR
S SRR TG SR 1) R IRCTR 25 4 3 1) 352 300 1R 156 11 378 58 1T Ho 0 HR S0 1790 0 7% 3R AT o s s ) o Je e
HoOoHFJH0IH 2 X6 B FH R BRI B 22 I, W] DAAHE VR 1) A2 « 7R P I R G (M A AL R R o 5 1%
[t 22 1) 7 ¥ N 214 2% B — B 3G i 1 1) A5 B B B 24 R B — gl 2D o B LA R — P AR PR T 3L
I AZFNAE LR T N EIMRARAE R S 3R S R TR T B 3 R K R A 44 1) Sk B B IEVEAE H
B B UL 2 1 2RI HoOo HE TR o 123050 2 JE ok 4 /D5 A3 S IR IR AT S SRR I (G/M) s & —
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FANBLEE IR 145 R (FB) 1 A2 46 Y » il e 322 452 398 T 35% B 1R I8 1 R 32 (L AmMD)

[0214] N EORMHE , I — bR i ik Ak AL S P e AR £ 5 # J9 100 96 Jig [y i) 283K Y
KB B #0960 % = IR AR B I8 3 IR KB Th 755 1 AE B REAR Ha 0o R T e KT 22 1K) — B
F 1 3E ARSI G N, LGB AR D 22 A AR AL (LA 1B ) o £ 3% F R 1 78 72 45 TR s
T RRER R T HoOHE B (R 7R ), ESE S E W T gk B ok HERT S Jlig oy 8 oK SR 9 37 3 4
=W RV GBI AE SRR 2R (B S T LT A7 78 T TR R R B / 7 SR 2 B v o M =2
T R A FHRBOR B8 , FHR R T AE = 1 D733 B R BR A HaOo TR DR T 265 1) B8 i ) fie
KA (E]2) X LR IAER] T« £ R A] Ge DRI B — Mra IR B R fE D B =R Z N e
R 2 SR AR S R HE B0 B s B Y2 38

[0215] g 2 (IR — s I R AR KBS o 57 B R I B 88 - IROW ROS 7 M ) A/

[0216]  5jdad A K A& AR B 3, AE R It T 17 19 S 3 1) AR e W% SR 1) ik 44 P A
SR, N — i R U 3 ZoRi AR S8 A R HE TS0 BE B AT B 1k T B R AR S )
VIR B B F AR B (BR , 3 — BRROS S RIROSEETBATL i) o 9 NI Bl i, 78 1l /&g T
FO P KB, PR 06 T 12 75 B IR A B 38 R SS—3 1% 2R AR Th BB I 521 o SS=3 1 & S PEAE T2
5 e VS AL AE B REAR N B N, B AE SRR N I P B BRROS T 3 A7 5 M i ri o7 B3 25 PP )G
o il o X /N B IR BT AU R ) 8 Y0 £E 2 320 LA ) 500 JUE A 280 % IRROS (Zhao et
al.,J Biol Chem279,34682-34690(2004)) , fEMEAE LA ££ F i /In & 20 i o A7 Rt B {IKROS
(Thomas et al.,Journal of the American Society of Nephrologyl6,TH-FC067
(2005) ) , 3 HAE 1A <5 AR IR S8 A AR AT UL 48 10 22 B8 40 5 90 1Y B AR 2 o A 2l B (IR ROS
(Petri et al.,] Neurochem98,1141-1148(2006);Szeto et al.,AAPS J8,E521-531
(2006))) .

[0217] )M sy G U LK) 10 SR KSR R 1 42 52 JISRER PAY Y S50 V8 A AE T P i 2 b R 7K P g SS-31
(1.5mg/kg) o FEARZN (BI3A) FIAEAR A (F3B) S 57 156 T-SS—31 1 ) & AH BL it 2k o R4 7 52 451
LA I35 B 018 7 25 D0 & SR A T B o 193 Ao 771 A 2 it 2 #4873 « 76 358 B IR T8 S35 110 I i A )
LR AAH02 B8 > K T50%

[0218] F—iD, M KRBT —ME TR (60% )8, A B AR HY TSS-31. 4
B A R 24 SC T 5 B TR B R 78 SR 06 PR s 72 1 MR s I 7 B4 DK B HH Ha 02 HE T3 B R
R ) — iR 2 ) 3RS B N (L 3C) o K 1 TR w51 8 017 1R DR B PR 92 3 1 A 4 4 £E FH B A
PR BB S 455 (1) A IR S T e 7 A i — P 2 1) B s PR o023 T80 22 (&1 3D) o SR, 7E H
SS—3 1 4k P f1%y ] e I MU K0 K SR v 2 35 T R I RS A VB PA) 2 S 45T 10 IR 7 5 A 1) 58 4
B 1L T 2R kA S AL A HE TSR R K 38 I (B 3CHNBD) o 783K 4RI w51 AR U 1140 K B 41 48 v B TR
PTG / 1 SR T R ST AR ) 2 AR A 2 St 3 7, $R7s — SRR 2 B SR K (&I 3E) < SR i, £E
o] R v I U ) DR B AT S /S R T T A AR I PR) 2Bl S 4 () PP I R AR AN B2 SS-3 14
HE R0 (& 3ERIBF) , 3R W] FH SS—3 1 AL R HoOo R IR 1EH A AS & FH — g Ny o tt Js /1 3
[ 0 SS—3 1AL HR 3 A 52 1 £ AP v G D7 B0 KB v B E 300 (Bl R R ) o LAl IR 28
IRAE B = — i i) 2R A4 A 70 A 77 CEL A 25 B ) 3K 8 55 5 TR D B 128 I ) O 45 245 2 LA T
7 B 5 M B Tk — ol v R AR 5 5 ) kA S A R SR TBOEE A0 B 30 o R B, AR FLBh A 2
A N AE TR BRI F SRR AL BE RS P SR B R 2 SR AR MR R Tk, AR B X
737 B R B IR 45 24 2 FHAY
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[0219]  IEAEAWT R B IR B : Vi 2 85 (1 (19 40 B 8 1 s A A M (L 3248 B/ TR IR W
B R VSR I A R S PR EE (—SH) BRI IR A B mT b (g $a i), AT 3 300A T
WS, B, 7 240 PR 1 A A s i B 58 o (1% e A 52 0 12 41 1) ) AR ) 2R 8 (Schafer and
Buetner,Free Radic Biol Med30,1191-1212(2001)) .45 Bt H Ik (GSH) £E4H g B K & 1K)
S SR 2 8 L A5 I IR I 8 A M AE HoOo 47 A5 T 48 1] 308 (1) 804k NGSSG, 3F HB 4
O IR J G -5 FR NADPHER AL (16 L 738 5T [m] 3G SH GSH/GSSG AR bl 22 A5 sh 4810 K K ik
S5 I 200 L PR ) BB I R B

[0220] 5 3 ¥ AL 3 100mg My AR AR UKZR i WILEA 7E — R4 25 (BAmM) "R B4 5 F) 2% o
W A4 K H 4% 0 10Tris  IEDTAVIEGTA. 2 R B2 4 (NaOr thovanadate ) < 2 £E % FR 4
(NaPyrophosphate) \5NaF £ (A B VR A9 (524510 ) , 7EpHT .2 R AESJ R UL 5, 1 %
Triton X—100% NN IZER BV I iER A (cotexed) JF H AR VPG I B T UK k55 %o
SR TEIX EE AR 10,000 pm | HERE 1 10938 LA 12 AN BB VA A OB B /NER 6 TG SSGIl &
WG LS — A5 20mM R J -2 2, M B L e 84 — 970 B R R I 1) Y v P A0 3 DL I AE R
HH [ 4 A SR ) TR o 98 J 8 P 308 68 7)) 2 A (R GSHANG S S, FF FLAR 98 1% il v 11 U ] 45
(I EE A /MOS0 ) BHiZGSH/GSSGIIE (0xis Research) JRALRIHERI 15 & .

[0221]  tH AR, B2 KB : B SS-3 14T, &1 g U il e 5 8070 B 1 A0 e 23 IO R 5
& (GSHt) I — A 2930 % 982> (B 3G) . IERH T i IR BN B 55 T 70 B B8 WL GSHA (1)
AR R 2 PR EE 77 o N STAT HH R R R A 36 A 1) SR A S A AR R I -5 - B LI A
(1) S8 300 ST PR B3 1 5 M 2 ) ) — e 22, 76 P MRIRAS 2 T 78 TR A ) R ) M v Tl 7 K BRI
BRI IS 7 GSHAIGSSCI T s 1X A& AEZE 1 10 /NI AN e T — Phbr v 4 & 0 57 4ar L/ B
(IR P SR , 2R B L0/ ) o 78 0] M A 0 1) ot B H , 73 46 R X 51 HE /6 1% G SH/GSSGLE %
(FRHEAAGSHe, B 3H) 1 — Fh 24950 %6 9520 , il o 7] B Jse i o 182 T 122 Jk % 25 80 1) ] 260
AR F BN — P 2P I 5 N — i S S OIRAS o 7 TR v i 0 00 K SR, 7E 25 10/
()R 2 e AR T ARl M A A ok HE %G SH/GSSG L R L4 TR I 2950 % , 3 L0 2 T 1% 75 26 4
P — 92 SR 5 SS—31 A P L A3 A M) T ] 260 W SRR B R B 1 1% GSH/GSSGbL 2Bz T
X RSP o 3 8 R IR AR 1 — b v i R A A A i AL PP 22 40 B P 1) S s i B 5 e A8 ol —
P AL HIR A - HISS—314b R BB AR KR 70 BE WL 240 i I A S8 R 25, A5 1 T R i el s
B3 JEUR AL I H R A B — s HE R B S0 S I GSH- A S I SR AL JE 28 b e 711
P80 o BRI I, — P [ 28 7 42 1) B B8 A 77 (B 4 R B 90 3% 22 5 8 R 1) B 1) 1) 45 249 B
TR B R M AE TR — o g B AR 0 K R R R AR AL R B A5« (R I, 70 FLBh ¥ 52
A P AE TR SR TT IR AL BE RS 0 732, A IR (1) 3 28 5 B R 1 B K1 25
2y .

[0222] s fp3- 11 R e 2w &0

[0223]  Ayfif e /& 75 70 A ML P 9 S A0 040 i A 053 Hp 2R 4 SR YR 1 20 A8 AT BB DR B iRy MR IR B 75
S B 5 B HRPUIE R J  7E SRR N B DUE I OR B P AT T O IR R ) B Y
FESEIOH H B, /R H IR TINEZS T 2/ ke M B M VAT Z AT LO/NEE G )R 1 o A 4 TS
I E T A& FEKSE (Lifescan,Milpitas,CA) o8 F—Fh KR/ /DR ELTSAERGH & (Linco
Research,St.Charles,MO) 52 ML/ f5 55 25 7K 1 o 2R 840 FHOR 0 2 28 B i 25 (uU/ml)
XEEA R EHE (M) /22 5T H ) B B P H A AL PE AT (HOMA) .
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[0224] L5 /A)ME bR £ 400 K BRORE Db A, 70 LA vy g ol 140 A SR v o 2T 92% 11 R R 26 488 471 A
(1 M (P 4A) AR & 2= (4B & B = 1 I HLUSE 47 A o 48 S S—31 4 28 1a) W v g s 1 K B
My 5212 11 I P40 R 265 R 60 A LR AR 5 2 T 3 R AT b

[0225] #4034k AL EAl (HOMA , [E4C) AL R HBE AN 55 R P izt 2k 2
T B ORI 0 AR (4D ) E SE A Fal M R I MU 4 O B R R A SR AR MR I R o FHSS—31 Ak 2R e i
N 7 KRR 52 A PR T R B AU MR R R (B ACHIEIAD) o it — 20 VA g I 25 U
PE, FEZE B 10/NE) DA S BRAE B 52—l 1 R 0 28 280 008 S A L/INESE DA S 0 7 78K B 3 &
BRI S 2R 15 5 B A AR A TR ER AR 75 o i 2 T 6 26 AR BB, 76 TR S i HEL PR R B UL
H AK T B2 AL R N 2545 5 (ELZ 75 1AM g JIE 0 1 K B v T2 84k (T AE 4R L IESE T 78R &
FE SN N AR RS M o FSS—3 1 AbTE &1 8 7 M 1 K R sE AR5 7 i R T
AP AR IR AL (BEIAERDAF) , R 3R I R 5% 38 BURPE R OR KR o PR Ik, — P 1a) 2 ki
MR AT (b A AR i R 308 4 525 5 TR 11 BH 85— oK ) 1 45 28 T 7 ) M — b s R AR 1
KR A R 1 FR B R A M o DR b, 7R 2L 340 52 3 4 P AE TR BT 7 JR 5 R AR e 1Y
TIIEAR AR B IR L 55 R I B S IR 45 2 2 I o

[0226]  sEH4-7EAZ A K 2R AR B LEE R 15

[0227] SRy JINGE AL 4H M A S A JEUER B3 R R B R A (1) 2 AR 5 o B 2 1R B Tk 2 T D B
RITHNT EBEERGHF IR AT HE B3NS, 7RI RS R UK (BMI=21.6 =+
1.2kg *m *,HOMA=1.20.4) LA K BEPER JE 5 AR (BMT =43.0%4. 1kg * m *, HOMA
=2.5%0.7,P<0.05) 247 B N335 10 0 LR IE 4 2366 25 3R 19 10128 PEAE
JE LR 24 SR, %of 2 A HoOo B FSORN I ) 6 HEBEAT 7 I

[0228] 5% 7R A R\ AT AL AR 53 M (FF 04 18-31 ) S 5 X TR &4 : A A7 3R
T2 (BMT <24 . 9kg/m”) , 3F H = A7V A9 A AR LA (BMT = 35kg/m”) o AT B 5 %
AR B A AR I S o X 2 52 X3 R A A AR AT o B AT AT AT L e i e AR
BHE B ZIRTT AEZAREE R, 32038 B SLI0 = R M 5 25 B % (L1270 ) RT3 T
— P AR 1 A A T 00 52 % 2 0 FIBR 55 25 (Labceorps) o bk B i MR, JF HAE /H R
JRIR (1% Al 22 R R T dak 28 5 WG 28 20k A 4 A B LM SRR A3 1 B B LTS 4
YUK A o W7 375 2L SRS 25 A% T ) — BB 0 FE RN BRI VA T B A R, B — S g T
il IS IE A A 4E R

[0229]  Z5 5%, 5y L3¢, 7R IE A3 v e oz T 35 21 8 B 11 37 5 2R R A Ho 0o HE T A 20 1R 2
(E5A) , 31 HAE A i 17 8 S 38 (149 S A Wi ) 10T v 4655 (BB o R AR H202HE T8O TR AS[H]
SEAROo M) FHTEIE 1) 5233 S IERESZ R 3 2 (A2 FHALL I (BI5C) s 45 1 &, TE R A IR R/ 37 1R
W5 /3% 30 2 T 30 V) 2R R AR 1 Fh 2 it R o 20 02 20 51 24685 , I ELAE FH AT R I PR) 38 S e 1Y) 2 AR N
W HATE) A> 465 (E15D) o £E FH %R A LR G ER /3 5 8 B SRR IR I R ) >k B 1% 2 A
JREAZ 3 3 10 15 35 PEAE FIDLER 4 v B K ADP—BUR (1 O2 T FE A& 20135 % (IK15C) , 3 HL 5 A0 Bk
FHICIRIR) B B LTI 2 BEAR IR DA — 38 5, AL T EAIR — b o T R A OB, S P 4
GSHE & MIGSH/GSSGHE 22 = 38 #R e LU I JRE N SR 1) B B8 LR AR £50 %6 (EISERISF) , 3 HH —
Tl RS ARR 1D AU AR iR 22 P 2% 8 AR — o ) i 1) S S 10 40 T A 28 0 AR 858 — %

[0230]  faz ,ixX Uk BAL Al N7 T LR ARROSHER , 3 H itk ple e N — Fi s S AL I - BRI
AR SR PR AE Sy R R AR A U5 5 1) R B2 2R HRATT PR 190 — s 76 J5L IR o b A (1) Ho 02 HE T8 i
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(49 38 AL A2 I B Bl N AL IR SR IR BE 1) 2 22 IR 2R o IR b, — v ) 28 4 1) B 284 57
bk AR BH 1) 3% 6 5% 75 TR 1) FH 5 5 IR ) B0 45 29 IR B M T HRVE SR 1S & R R AR AL B
T BRI, A2 IR N R AE TR BOA T IR B AP T R, AR R B R X L 55 R I
BHES 7 BRI 45 252 I

[0231]  sEHl5—FF Zucker K R ASE A o i A 2 W 114 75 B TR 1) 9 28— JDROGT e 5% 2= R M 1Y
TR AG T

[0232]  Syidk— DA —J7 [ A Bk S R HCHU R TR , I HLAE 55— J7 T E B s ik
(IG5 AR (fa/fa) Zucker KB (— PPk £ 15 510 R 55 R HCPU M RO RE 2R ) it 1 AR 1
140 328 6 75 25 TR 140 BH B8 K o -5 12 )P /= I 7 6 JEL ) Sprague—Daw ey K BB AH b 3% (gt A
TSE1-3)  iZ BB Zucker KB R J& T —FhlEH & 2 B 0 R JHE RN fige 1 2 HE Uk o A i)
M e IR T B KB, 2R ML BB 4G (RN S AL TR IB0E B8 ) 785K B AR FEZucker KERL 32
F AR A4 2 B 2

[0233] 58—, Ay £ A AH 1) 3% 2 75 5 TR 1 I 85— I 1 TR ik & SR A PR AE i 47
B Zucker KR (Z13-4 ) 245 T SS-3 1IA£16 & . R RNIX BeAFE F2 (1) K RIS WA NS &=
HEHUPER I R BORIR AR T TR B g 5 TR 9 5 v B B 3 ATV ) —
A AR B R NS (. p. ) B RSS2 (RIE /K B3R 07075 ) #5:.SS-31 (1.0-5. Omg /kg 4
A TIXERR

[0234]  FHHSS-3 145 2545 9 /D BB ILAE AR B (Fa/fa) Zucker K BR o IE 8 % 19 44 R AL
PR 2 R AU ME I A e D S 5 SRR AR L AR R A/ B R/ T S TR T IR e AR i
(OGTT) AEARAM LRI R & 2R R BUE (&) RS R 55 bR £ (Akt-P, IRS-P) B &
VE AR 4 F 1) e Rk Zh BRI 58 (R HO2HE TR0 40 B P S804k R A 2540 (IR S8 3 H A A
FHGSH/GSSGLE 28 | B 3L BRI E T ) « BA S 2R A B 1 o 72X UK BR 545 T SS-311 fa/fa k
B TV — b A o o) HEED, 48 B AR RIS 45 7 SS-3 1K fa/ fa KB o Il 5 B 5125 11 i
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[0236]  FHTHSS-3145 2545 0 3 Bl ek /D 70 X B 3 22 (W I JHE (Fa/fa) Zucker KB o IE W R &
(1) 4= B FUVLIA) R S B30T - U =45 SR FE A T B ) ) W/ R 2 21/ Ui s TR T 1 i 2 A
i & (OGTT) FEARSMIL B 2= RBUE (B ) VRS 25 5 1R EW (Akt-P, IRS-P) X2
B A T AR 4 10 2R R4k ThRE T 72 (FEIR W HaOoE T50) - 40 B8 PN A8 A R0 S b i (e 2R A
YEFHGSH/GSSGLL 2 | S5k BR RV T ) DA S 2R A4 Bl 14 o 72 0T HEOK BR 55 45 7 SS-31 1 fa/ fa
KR Z M T — bl e o BB A 5 B AR RURIR 45 T SS-3 11 fa/ fa KR - JBL 5 P _E 51251
i & AU B R AR AL B 5 5 AH D B — PR 2 Pids B T B3R B T AR B (11X 2
75 BRI [ B IR 5 2 AR I DB T

[0237]  ZEXH)

[0238] A% ASAS A H1 i Hh Bl B (193 6 A& SIZ i 7 8 171 55 170 52 38 PR ], T 8 5 it 7
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SR B AN AR I A 59073 1D AR SR 1 A i o S0 7 T T AR T R AR AR SS R B RT A i
XA BB VR 22 4B DRI AR AL, SO0 A QU ) IS 28 T BOR N SR 2 i R B T AR D £
FUZEH IR 2 Hh s B Bk I o FE AR T T ] PR ) DI S8 R VR R S o A A AT )
TEBARN SR EIE R X FAB BN 3 5 LT NPT R R A TS L 2 N o A
YR ANASE FE A PR M) 25 SR 11 25 AP T4 ) 38 AU 2 SR AT A 381 11 A8 R 1) 4 P R T PR
i o S22 AR 1) e AR R AN BRT BAR B 77025 R S AL S B A R G, EATT AR AT
PAARAL o 3 B 2 B, 78 U A FH A ARTE UG T Ut B B AR s 7 210 B Y, o LR AE B 2
FE PR PERY o

[0239]  FELL T BURIEERZ 25 HY T HAd A SEit Ty 5.
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