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m m m 

[0001] *%m$s 

[0002] ry^^Kj mttzmmt Lx^m-ztix^ 
z>0 J& z. 
tif^l^Xh1), 7^ ;m.£l±(D!fcmiUW$:^T&:b(Dt LTlM^tlT^ 
£0 ftfr-Cfc, mitd)v^7°^ K ~C & £ v^ht^7 v>(is 
tt£^1~£o<h;6^n£>tlT£1'>U 

[0003] ^fF^sn-c&. 2, 
^7°^ K^\ 

o t/c, #M$fF£itK WCtt, ^^7°^ KCyclo(His-Pro)^\ ttoS£<£~F 

£-t±fcy, 

JCPftl LtcVs CD 

KCyclo(Leu-Gly)^=EtiJltg 

Kcycio(AsP-Pro)^a&pf»tt»j^ffl^^ 

*/* 7°^ K£ tlT ̂  £ 0 

[0004] t/c, #^£S£3(C&, KCyclo(Trp-Pro)(cK^>^ffl, 

3tt£'>?/^7051 KCyclo(His-Pro)% CycLo(Gly-Pro) (CJ/LIIK'E^U W\j\*J7~ 

KCyclo(His-ProHc*frfci{£ti^ffl, W\tV^^ KCyclo(Gly-Pro)(ClEtfJI 

mzmwm. ^^^KCycloCTyr-Pro), Cyclo(Phe-Pro) 
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[0005] ft&XW :^2 01 2-51 799 

[0006] : Peptides, 16(1), 151-164(1995) 

h u —, 60(7), 454-457 (2002) 

: Chemical Reviews, 112, 3641-3716(2012) 

[0007] 

[0008] K£#^t 

& £$i&-r * c: (c & & o 

[0009] TIE C1] ~ C3] izmt^o 

(1) TIE (1) ~ (8) 0 1 9X(i2oJ^±0f 

^ &*©fiiBH£^je-r£fi-c^iUT&£, 

( 1 ) *>£• U */J\,?-n*/>5U£:Z<Dik<D^M •• 1.00X 10-1.50X 105ppm 

(2) *>£cK 7I=K SsJls3LnSs>Xl£^®ik(D-a£w : 0. 80 X10—1. 30 X1 

05ppm 

(3) *>£• h Ui/yXit^tCD^CD^m : 0. 50X 10-0. 90X 105p 

pm 

(4) nj77,^)l3L)l3Lni/yX&:Z(Dlk(D<a^w : 0.10X10-0.30X1 

05ppm 

(5) nj77,^7^-)l3Lni/yX&:Z(Dlk(D<a^w : 0.50X10-0.90 

X105ppm 

(6) n?Jl># < -JU^USyyXlt^0ik0-a^m : 0.30X10-0.50X1 

05ppm 

(7) Ss? nj7)l^-)l3Lni/yX&:Z(Dlk(D<a^w : 1. 00X 10-1. 60X 105p 
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pm 

(8) : 0.10X 10-0. 20X 105p 

pm 

[ 2 ] TIE (1) ~ (8) 0 1 oX»2oU±®f 

^ £fi"C^LT&£, M.WJ 

( 1 ) *>£P U vJU^P^VX&^CD^CD^im : 5.0X10"4~9. 0X 10mg/100 

mL 

(2) istUj 7P^>;i^P^>X&^CDi^®#^m : 4.0X10-4-7.0X10 

mg/100ml_ 

(3) i/^?P h [st-)l3Ln^yXtt:t(Dik(D^mw : 3. 0X 10"4~5. 0X 10mg 

/100mL 

(4) i/^P7X/^WP^>Xttf©i©Mi : 1.0X10-4~2.0X10 

mg/100mL 

(5) VXlif ©H©tii : 3. 0X10-4-5. 0X 

10mg/100mL 

(6) ^ P S - P i/ : 1.0X10-4-3.0X10 

mg/100mL 

(7) >>^P7^-J^P ̂ VX&^CDJ^O^m : 6. 0X10-4-1. 0X102mg 

/100mL 

(8) ^P^^-JU^P^VX&^CDi^©#^* : 0.7X10-4-2. 0Xl0mg 

/100mL 

[3] TIE (1) ~ (8) CD 1 'DXte2'D£L±(D3La^y^m^s'<~7 

^ \ifoZ>lHZ:Z(D)k%s £fi"C^LT&£, MWJ 

( 1 ) ^>^P'J : 0.01-15fiM% 

(2) *>^P>r VP-T : 0.008—13fim% 

(3) i/^7Ph : 0.005~9fi*% 
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(4) ^ PP: 0. 001 ~3SM% 

(5) i/0UT7sJ^=>^-)\y^UiyyX[t:t(DU(D^Mm : 0. 005~9SM% 

(6) *>tntfJl>$$-Jl3Ln*>yXte:Z(Dl&(D<amm : 0.003~5fim% 

(7) • 0.01~16fim% 

(8) *>tn/?-t-)iTnisyx.&:£(Dik(D^w •• 0.001-2®*% 

mm® m 
[0010] bsumtftmis 

^ 9 £0 

[0011] [g!1]glHi, CycloCTyr-Gly^itlt^^1 K©Tyr-Gly, Gly-Tyi\ 

lt©Ty r (D V y- iz IS W (%) glT? fo £ 0 

[^2]^2tt, KCDJfil/f 

ffl ^ 1" ̂  "C £> £ 0 

[®3]i3li, K0=>r^ 

>^**>y-a(xo))£t£#P$yMH£ ̂  i- ̂  -e & & 0 ±^# JFF 
0xo^tts Tm&inm* ©xo^tt^^tnv$> z>o 

[H4]H]4 ^Sltlfll^v5 7viCMT;i)^vs:/^7051 JkXf-ksL<* 

7> 8ffl0Tyr#^Ji^^7o^ Kjl^CDJflL/f^ 

<it€T^ ffl MH £ ̂  "T ̂  "C £> £ o 

[m5]m 5 iiN 

® *ti^n znktm-efozo 

[0012] V^P K1J7°K7 77-;1/^P^> 

[Cyc lo(Trp-Tyr)] % :> ̂ 7 P iz 'J JU51 P :> > [Cyc lo(Ser-Tyr)] „ 5>^P7° 

U'JJl/^ni/y [Cyclo(Pro-Tyr)] , i/ 0 P 5^ P i/Jl/V 'J "> > [Cyclo(Tyr-G 

ly)] \ is? U^-Uiy )V^~Ui/y [Cyclo(Tyr-Tyr)] , i/^7P7i-Jl/77-

)V^-U *>y [Cyclo(Phe-Tyr)] % v 9 P P -f P ;> > [Cyc Lo(Leu-Tyr) 

] % >>^)PlJ'yJl'fP'y> [Cyclo(Lys-Tyr)] N y^Pt^fyJl/fPN>> 
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[Cyclo(His-Tyr)] „ i/0 • ~7 ^ • i/ > [Cyc lo(Ala-Tyr)] „ i/0 • 

• :>> [Cyclo(Glu-Tyr)] „ i/0 'J • i/ > [Cyclo(Val 

-Tyr)] % i/9 U4 V U4 i/)\zJ-Ui/y CCyc Lo (I Le-T y r) ] % h Ut-

IV^U^yy [Cyc lo(Thr-Tyr)] % i/0 • J7 • i/ > [Cyclo(Asp-T 

yr)] % • 7X/^7 ̂ r—P y [Cyc lo(Asn-Tyr)] % is 9 UV )\/$ ^. 

—jV^-U^yy [Cyclo(Gln-Tyr)] % i/0 • J7 • i/ y [Cyclo(Arg-T 

yr)] % RXfiy^U^^^—Jl^n-yy [Cyclo(Met-Tyr)] <Q&££¥lJ jl 

litis 1 -DX^2-D^±(DM^^-f^ £=&©-? 

h-ox, t/c, § 

• 'J *>JI,3-a*>y [Cyclo(Lys-Tyr)] % *>£p>ryp 
•i i/)\/^-Ui/y CCyc Lo(I Le-Tyr)] „ is y • h )\/3- • :> > CCyc Lo(Thr 

-Tyr)] % i/O • J7 • i/ > [Cyc lo(Asp-Tyr)] % is y UT 7,^=7 

^r—Jl/^wyy [Cyc lo(Asn-Tyr)] „ is y • ̂ )\/y $ n )]/3~ • :> > CCyc Lo (G 

ln-Tyr)] % i/y • J7• :> y [Cyc lo(Arg-Tyr)] % JkUis y • ̂ =f-

t-Jl^nisy [Cyclo(Met-Tyr)] &%&&&& V jltfft* 1 2 r>\>X 

±(DMi£is'<7°?- F$>ZWZJZ<Dik%'gGTZb<D-e$>?Ts 

51 =&©#$?£IA\ m%s IUIB^P^ 

&fc\ *nm&lZ8\,^Ts 7° 
T Fiz&tf2>-r$sm<Dmi$tfm vxhn^ 

Cyclo(Trp-Tyr)^:Cyclo(Tyr-Trp)tt|f|i;^^ 

7°^ F(DZt-Z$>2>o 

[0013] ^fmcnwRV*7°^ y !£©'>&< 1 03b^P$/>-e 

s>n^<fc<, 2-D(DT< yitA, 

-t£*Il^ SMA<DtiJI,7K**>&£7$ yMB(Dy< 7 S^JWIfsi^ L 

, fr'Ds J7$SMA<Dj7§S&tj7§SMB<DJ3JI/7fi**>&tfj&i7kffi'£Lfc 

z.(o^yiz^%B^(omit^^y0^ K&^Pisy^k^mnttm 
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7°^ KdpV >^ >X **> y-fllsS£ ft &IN c: £ , 

fPi/>©7x; - JUfeKItS (C <fc <>J , dp it > 51 > ̂  dp *> y — -tf CD £ PI 

fc/cu 

&l^o 

[0014] tulB L tc 1 9<@©S1*^:^ K 

©«, 1 -DX^2-DiX±(DM^y^-f^ 

ztfs ftfr-et, *>£•'js/ju^ps/x 

i/^P^VP-f^fP^X >>^Phbt-il/fPi/X i>^P77>/^U 

^JU^P^X ^^P77/^7^-JI/fPs>X JU^PS> 

X *>£P j^U^JU^P^X 

TZbto-ZfotU££l\ Ztlt><Dfr^<Dm®fe.lZ&tl2>mWiis'<7:?- Ktt, 

0!lpifc£\ 2 5 "007X^0^®^ 1 m M£Lt-e&£tf, i/^P'Ji/JL'fP 

X i'^P/^WfP^X *>£P ̂ JU^JU^P^X 

p*>x*2 5<C©TK^0^®^5 mMj^±-es>y, <fcyi?s 

IA\ &fc\ *BJ^Slc£lNT, m^^7> KX&^©j^££<h<!s/)T, #• 

£, mwz?'<7? \*tffiTZ>i*'&&$>Z>o 

[0015] *nmwiz&\,^Ts K©HS 

m?L&s tulB 

7°^ K(D-f h U 7 AJ&, £ u 7 AJ&, £ JU*> 7 AJ&, "7 f *:> 7 A 

7>f-^A£, 

^i>It±^s "7 U-f >It±^s U >P"1t±^s *> J- 7It±^s ¥LSt^ P/\0W3k 

, y^Mm, -fn^tymiks mmiks t??v>m&s 
a y X j u y i£in=f) =f if <Q ti & 0 

[0016] K&. 
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611^7°^ K£J« • 
ftTfcJX, !Hi2 0 0 3 - 2 5 2 8 9 6Peptide Sci., 10, 737 

-737(2004)(C|ES©^)i(C^^TliM-r^o^:t-e$^o 

^ 7°^ K ^ i" ̂  ̂  L T ?# ^ n tc vmm 

[0017] Fz^mtzmtezmimLTmbtitcimyiittes mi^ic 
^3.^7°^ K^7K(C2 0-5 0 0 m g/m L 

, 4 0-1 5 0°C©Mt\ 5#~ 1 2 OBt^Jp^LTIiM-T^o^^-e^ 
%o mbntcmm^NLT, mM^y, 5®. si/t>#si. PS^S 

<fclN0 

[0018] m£V^-J3- KCDJ&tt, 

[0019] ilBIffliMli, ^^^^^7°^ 

^9M^ +t>^>tdp*>y --tf©stt£ 

PIS L»Jt£ 

tu tmit ̂  7°^ K x &^ ti ̂  £ ̂ B^ •-e*i£t & m izr m&t & mm 

[0020] LZtes 

~$~ •?> tl (<- <£ fatc£^$ (<_ P§/E:(C£l/^o $!J A. tc£\ 

imSItite, Mils SHIPIHS 'fittolHttMISiks ML 

w. mmtt. mmmmmmmztizo 
[0021] t/c, 

£^"f ££J§©£E2|*&#. -r^^bt), *^©$1 

±§E£J§©:?l$Xtt&#£g ftttz Z t L/c{^l^t^pnp^ 

ll^^pp<hLT. 0U3.1& ML/im®I%lflL&(D^ffiRXf/Xm%^(Dtc6blZ 

m^hn&$>(D^foz>n(D^iktt{;xm\&tz>z.£i?-^mizt^), sh^m. 
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iZte&Jjs 7°'J yWtf%[Zt£Z>?3, 

&MlZt£&Jjs SJSL^r^Ki bfcl^Jjs MM&MlZt£&Jjs <h -o T^iI#)T 

[0022] 7°^ 

(DXfoZ>1f, IMRMftom^zk-iX, ^TOZWMt^ibti&o &fc\ 

KXl£^©J£©^ifil£. 

mfetzz.ttfv$s mA.t£\ Lc-Ms/Msic^f&o^£#-c$ 

^ o 

[0023] <H« 1 > 

mm 1 l£. tulBJi^^^ KXl£^0&£^T£x**M$t|-C£>£ 

0 $]*.&\ ^xmmit^^y0^- K® 

yit£#fr*^cMiI£tT^TllML/ct(Z)£^(Z)££, £>£W£ 

§£flMt)£&£]©;& & ICftoT^IKXftm Lfcfc (D£1"£ 

W(DZ£X&V, f©SSmi/cU, IM^PPS E^S^pnp. X(££K:£pnp 

(ii^pnp) mcommt 
[0024] ^ &©jiy-?£>£ 

o 

[0025] (1) isOU h U 7°K7 7->'U51P^>X(i^©J^ 

£#;£*(£, i?3iU<tt0.08X10ppm£LU <fcy$?3iUa£ 

0. 08X 102ppmi^l±% T* iblZiRlk L < (£0. 16X 102ppmiil±T'S) ^ s fc? ^ L < (£0. 

12X105ppm£lT% <fc y if S L- < (£0.12X104ppmi^T% £ b IZtktt L < (£0. 06X 

104ppmiilTT'S)'i)o 

[0026] (2) *>£•-&'J JU^PS/VXtt^CD^ 

ifS L< (£0.80X10ppm£l±% 

0.80Xl02ppm^±% U< l£1.60X 102ppmJ^±-efey, £?£LO£1. 

30X 105ppm^T% J; y$?£ L <(£ 1.30X 104ppm£lT% £ b IZtkt t L < (£0. 65 X 

104ppmiilTT'S)'i)o 
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[0027] (3) v^P7°P 

Mt)^(C&tt£^iM(£. if£ L< (£0.40X10ppm£LU «fcy$?i;l><(£ 

0.40X 102ppm£l±, £ blZifr£ L < (£0.80X 102ppmJ^±-?;-£> y, £ft U < (£0. 

70X105ppmUT. «fc y $f S U < (£0. 70X 104ppmi^"Fs £ b (Cifg; L < (£0. 35 X 

104ppmi^"F"e^)^)o 

[0028] (4) y^PfPyJl/^Ui/>X(£fCDi| 

Mt)^(C&tt£^i*(£, ifS L< (£0.30X10ppm£l±% <£yif£L<(£ 

0.30X 102ppmm±s £ £>(C if £ L < (£0.60X 102ppmU±-?r£>y, if £ U < (£0. 

60X 105ppm^T. <fc yi?£ L < (£0.60X 104ppm£lT. £ e> (Ci? £ L < (£0. 30 X 

104ppm]^Ttr^)'?)o 

[0029] (5) y^PfPyJ^n^>X(£fffli£ 

jf£ L< (£0. 10X10ppmJ^±, <£yifg;L<(£ 

0.10X102ppm£LU ^(Cif^ L < (£0.20X 102ppmif£. U < (£0. 

30X 105ppmi^lTs J: yi?£ L < (£0.30X 104ppm£lT. £ £(Cif £ L < (£0.15X 

104ppm]ilT"Ci£>'?>o 

[0030] (6) ^>^P7xz^77-^fPi>>X(£^©^ 

M^(C&tt£^i*(£, i?£ L< (£0.50X10ppm&±, «t y Sf S L < (£ 

0.50X 102ppmiil±, ^^(Cif^L<(£1.00X 102ppmJ^±-e^y, if% U < (£0. 

90X 105ppmJ^T, J: y $f£ L < (£0 . 90X 104ppmJ^T. £ b (Cif £ L < (£0.45 X 

W4ppmlXT~Z'$>Z>0 

[0031] (7) i/^PP^ 

Mt)^(C&tt£^i*(£, i?£ L< (£0.70X10ppmJil±% <fcyi?3;U<(£ 

0.70X 102ppmm±s £ £>(Cif£ L < (£1.40X 102ppm£l±-e&y, if£U<(£1. 

10X105ppmJ^T. «fc y if ̂  L < (£1.10X104ppm^Ts £ b (Cif £ L < (£0. 55X 

104ppm]^lT "£•$!) •So 

[0032] (8) 

ia^^(C^(t-2.^#M(£. jfS L< (£1.00X10ppm£l±, <fcy$fi:U<(£ 

1.00X 102ppm£Lt. ^ ̂ (Cift L < (£2.00X 102ppm^±-e^y, if£U<(£1. 
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50X 105ppmJ^T. <£ U if i; L <(£ 1.50X 104ppm£lT% £ b (Cif % L < (£0. 75X 

104PPmJ^~F"C£><5o 

[0033] (9) 

if£ U< (£0.20X10ppmU±, <fcyi?£U<l£ 

0.20X102ppmJ^±N ^ e>(CifS L< (£0.40X102ppm^±-efey, if£L<(£0. 

40X105ppmJ^T. J: yift L < (£0.40X104ppmiilTs £ b (Cif £ U < (£0. 20 X 

104ppmJilTT'fe'i)o 

[0034] (1 0) y^P77-i^P^>X(£f0i 

M$$l*(C£tt £#«(£, ift b< (£0.40X10ppm^±% <fc y i? 3; L < (£ 

0.40Xl02ppmJil±N ^?>(CifS L< (£0.80X 102ppmJ^±-efey% if £ L < (£0. 

70X 105ppm^Ts J: LJift L < (£0.70X 104ppm£lT% £ b (Cif £ L < (£0. 35X 

104ppmiilT"trfe'i)o 

[0035] (11) */$ n ni/yxit*<DU 

ift L< (£0.10X10ppmm±. <fcy#?SL<(£ 

0.10X102ppm]^±N ^ e>(CifS L< (£0 . 20X102ppm^±-efey, if £ L < (£0. 

30X105ppm£lTs J: yift U < (£0.30X 104ppmJilTs £ b (Cif J U < (£0.15X 

104Ppm£lT-e&£o 

[0036] (1 2) v^pAUJU^P^VXte^©^ 

M$$I*(C £#£#«(£, ift U<(£0.10X10ppm£Lt, i;yiftU<(£ 

0.10X102ppmJil±N ^?>(CjfS U< (£0.20X 102ppmJ^±-eS>y, if t L < (£0. 

30X105ppmUTs J: yift L < (£0.30X 104ppm£lT% £ £(Cif£ L < (£0.15X 

104PPni^T"efe^o 

[0037] (13) P -f V P'f i/Jl/f PS/>X(£f ©H 

Hm^^(CfcHt^#^»(£, ift U< (£0.80X10ppm^±% 

0.80X102ppm£Lt% £ e>(Cift U< (£1.60X102ppm^±-efey, if£L<(£1. 

30X 105ppmiilTs LJift L <(£ 1.30X 104ppmJ^Ts £ £>(Cif£ L < (£0.65X 

104ppmJ^T"Tffe'i>o 

[0038] ( 1 4) y^P K v>X(£^tf)i^ 
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$?su<tt0.50xi0ppmkLU £yif£u<(£ 

0 . 50X102ppmU±% £ £>(Cif£ U < tt1.00X102ppmJ^±-e^y% if £ U < (£0. 

90X105ppm]^Ts <fcy if£ U< (£0.90X104ppm£lT% £ £>(Cif£ U < (£0.45X 

104ppmi^T"Cfe'i)o 

[0039] (1 5) 

*(;:£#£#«(£, if£ L<(£0.10X10ppmJil±, <fcyi?3;L<(£ 

0.10X102ppm£l±% £ £>(Cift L < (£0.20X 102ppmJ^±-C&y% ift L < (£0. 

30X 105ppm^Ts i: "Jift L < (£0.30X 104ppm^T, £ <b(Cif £ L < (£0.15X 

104ppmi^T"Cfe'i)o 

[0040] (16) v^P777./^dr—P :> VX.(£^0iM 

if ̂  L < (£0. 50X 10ppmJ^±% J;UiftL<(£ 

0.50X 102ppmJ^±% £ <b(Cif^ L < (£1. 00X 102ppmJ^±T?fe LJ s iftL<(£0. 

90X 105ppmJ^Ts J: Uift L < (£0.90X104ppmi^T. £ b (Cif t L < (£0.45 X 

104ppm]^T T? fe Z> o 

[0041] (17) -JU^PvVXte^O)^ 

II^^(ca(t^#^M(£. if^ L< (£0.30X10ppm^±% J; U if g; L < (£ 

0. 30 X 102ppmi^l_b% ^ <b(C if^ L < (£0.60X 102ppm^±-efe Us if t U < (£0. 

50X 105ppm£lTs & yift L < (£0.50X 104ppm£lT£ <b(Cift U < (£0.25X104 

ppm]^lT"efe'i)0 

[0042] (18) 

££#£#«(£, i?£ L< (£1.00X10ppm^±% ot <-J if ̂  U < (£ 

1.00X 102ppm£l±% £ £>(Cifg; L < (£2.00Xl02ppm£l±-efey, iftL<(£1. 

60 X 105ppmiilT% <fcyifS L< (£ 1.60X 104ppm£lT. £ b (Cif t L < (£0. 80 X 

104ppmiilT"Cfe'i)o 

[0043] (1 9) i/0uX3-t-)\s3-n ̂ >>X(£^0^ 

ll^^(CfoHt^#^M(£^ if£ L < (£0.10Xl0PPm£Lt% J; y if£ L < (£ 

0.10X102ppm£l±% ^ ̂ (Cif^ L < (£0.20X102ppin^±-efey, ift U < (£0. 

20X 105ppmJ^"Fs y if ̂  U < (£0 . 20X 104ppml^Ts £ <b(Cif S U < (£0.10X 
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104ppmlilTT'fe'?>o 

[0044] ztibOy-Z, WM Hc£tt£fu§eJtt^^7°f- '>&< 

it J: I* fit* £F£U<(is 

p-te'jJl^P^X S/^P^P vJK/'J i/^pfpy/l/favx V 

^P7x-;i/7^-JU^P^/V, S'^pp^y^fPi/>, v^P/'s'J^^1 

• vX y^Q-fVP-f^fPS'X ;><? PT^Ajl/^JU^P^Vs s>^ 

PTX/^^fpyX s/^nyji/=¥—j^^-a^>s Rt?i/<7 

i ̂ X(i2-?m±©is^;/^70f- KX 

<fcy$?£L<&% :>^ nfn U ~>X y^Pf 

PvJl/^P^Vs y^P7x-Jb77-il/fn^X i'^PP'f^fPi' 

X S/^PA'JJU^PS/X i/^P^VP-fy^PyX JkTfi'O P^-51 

tf-;u^p2/>fr£>&£i$<j:yjlfcfft£ 1 ox«2^iii±©^^^7°51 K 

Xli^ro&ro^fitfs £ e>(c$?t U < (is v^p^p^yu^p^vs 

p 7 X -)V77-^fPyX £ p p-f ps>>Av£ft£l¥J: U 

jlt£ti£ 1 -DXlt2^iX±(Dmit^^y0^- Kfe£^(i^CDiM£##M^s £ 

£(c£?3; L< lis v<7P^Pi/>iU51Pv>fe-g.^(£^©^0#^M#fulBlB 

Hi*]£ t&%> z £#HS b i^0 

[0045] S/cs 7k^G)^fi?tta>tlj£fr£* »SL<(is ^P'J^I/^PvX v 

<7 P-f VP-f •yJl/fPyVs i/^PhU^-zj^Py>N S^PTX/^?1 

JU^P^X Sstnyx^^^-Jis^nisys a<?)i$ ^-JU^P^V 

s y^P7i^-JbfPyX 

yMti'tii. 1 oX(i2^m±©^^^7°51 \ifoh^&:t(DM.(D<kMmt>K 

<£U£?£L<(is Wn^^)\s=5-n:>>s ^>^p^vp^yj^pi/x v 

^Ph^Ul/fPi/X i/^P7X/\WfPyX v^P£Ol^$-

JU^P^X RXfis<7 U7)U¥-)\/^ni/y£ixibte&ffi£,'JMl£tl& 1 "3X 

(i2 KX(i^<Di^©##s^s HJCSft L < (is */# 

P'J^fnS'X >>^7p^yp^>ibfpyx y^Ph^-il/fay 
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o ztcs UT&, 

^P-tr';;Uf-P$/X P^P^l^'J :>X i/^PfPyWPi'X 

*/$ P7 x-Jl/7^—JUMPS'X i/^PQ'f^l/fPi/X 

•jju^ps/vfrkfcai^ygtffta 1 9Xii2oj^±©M^^ KX 

<fcyj?£L<&* i/^PfP^l/^'JvX v^Pf 

PvJl/fPi/X y^P7ia77-i^P>>X i/^PP^WPv 

X &T>'^^ PU Jl/^P^Vfr^ji£ 1 oXtt2oi^±© 

KX&^£>i^£>^im^\ ££>£i?£U<tt. i/<7U3-n*s)\, 

fp^>x >>^P7xiib77-WP>>X Mv^PP^s>^fPN>> 

fr£&£i¥J:yjlfc£ft& 1 oXl£2oiil±©^^^7°51 K£>3^tt^CDJ£ 

S^lCifS U<li, S^P^Pv^Pvyfe^ini^©^© 

^fitfiiu§BtSHrt£&ac:<tj&«l£ Ltxo 

[0046] ztcs mmzmnc&$Lfi(b^mw%:^&tz>mMk£LTte. iftL< 

& 1 j: y if s L < t£ 3 $ #£ e> K if s u < & 4 
u<t£6^j^±, u<«7j5g^±. ^e>(cif^u 

<&8JE£#&±, ^8^iftu<t£i 1 j&$m±-c&£e:<>:tfM£ Li\ H 
terete* $JxJ£\ i?PflS!^ffi©IS^i)V|bs y^nf 

PS/JU^PS'X t/^P7x->il/7^->'l/^1Pi/>'s &tf^^PP^>^f 

PyVCD^fiA^mJlBIBffll*l£&£ C t. 1fftt U < , v<7 P51 P*>J\s9'J 

X i/^PfP^fPvX i/^P7i-^77-MPvX v<7PP 

-f-Xl/^P^X S/^PA'JJU^PS/X i/^P-fVP-f^l/fPyX & 

tfi/ ^ny ̂  -JU31 P v X ©I^StftufEtBHF'g £ V if £ 

U<s ^Pt'JJl/fP'>X p^pi/jl^'j vX S/^Pf 

P*>X y^P7xi^77-WPyX ^PP'fWPi'X 

PA'J JU^Pi/X ^^P^VP^^Jl/fPyX P7X/^fi^P 
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PZXA^-JU^P^X *><? P^U^-JU^P^X Rxf-y 

o t/c, ^<pu >j is)UTnisys ^p-rvp-r 

isju?-ni/ys >>^phbt-ii/fPi/X Jkxfist nyju^—ju^nt/y 

0^fitfiiu§3iBHft£&£;i£tfi?£ L<s ^^P'J^fP^X 

p-r y p-r ^JU^P^X >>^phbt-ii/fp^x ^PZXAJU^JU 

fPi/X ^^P^J^$-^fPi/X JkXfis<7 U7)l^—)l^-Uiyy(D 

^fitfiiu§3iBHF»3£&£;i£tf<tyi?£ ^^P'J^fP^X *> 

^P^VP-fi/^fPi/X >>^Phbt-il/fPi/X 

)ij-p^>x :>^ PZXA^-JU^P^X i>/7P^JU^$ -ju^nt/y 

s is? nyju^—ju^ni/ys Jkxfist n*^t—)i^ni/y(DlkMmtfm 

§51501*] 11£%) Z. t ̂ Mtcif ̂  IANC 

[0047] pMmuz^^^mtmit^^y^^x^cDikcD^mm^ &$#(C^IN 
T(£tu§E(c^-t®yLT 

(£. if£ L< (£8.0X10ppmJ^±, <fcyi?3i L< (£8.0X102ppm£l±% ££>(Cif 

£ L< (£1.6X103ppm£l±-efe<<>U if£ L< (£1.0X106ppm£lT% <£yif£L< 

(£1.4Xl05ppm^T% £ £>(Cif£ L < (£0.7Xl05ppm^T-efe^o 

[0048] £.tcs %-y-yj-yt%-*/#—&®±^ftm(Dm\,^><7nj-n*/)\/j-n*/y* 
i/7ny jL-juy^-ju^ni/ys >>^PP^>WP^X i£>© 
ikomm 1 (c a«• *ift L < (£ 1.3x 10PPmj^±% <t y i? s u < 
(£1.3X102ppmJ^Ui% ^^(Cift L< (£2.6X102ppm^±-efey, if£ L < (£2. 

3X105ppm£lT% J:yifS L< (£2.3X104ppm£lT% £ b (Cif £ L < (£1.15X104 

ppmiilTT'fe'ijo 

[0049] fi*§i fcisttzmwiS'*?? K©9*>, 

©imtNs>^ P^P^JU^P^X $/ ^7 P 7 X ZJI/7 7 - Jl/f - P i/<?n 

P^XU^P^X £&£^f+fi©t!l£-(£. *y-y^yt 

^vy--tz'PIS^ in©iE,&^bs smm°M±m^L<. i0fim%i^±AU 
yif£L<. i5fifi%j^±A^e>(ciftIA\ t/c, ±ps(£^(cps^^n^ 
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90Ii%TOlfl<, 60fifi%J^TAU 
yif£ IA\ 

[0050] t/c, i/$n7 jL—jUT^—ju^ni/ytistn^ni/ju^ni/yoMw 
tt [Cyc lo(Tyr-Phe)/Cyc lo(Tyr-Tyr)] (£, 

£>s 95/5~35/65^if£ L < . 90/10~40/60tf<fc y if£ L < s 

90/10-50/50# ;* e>(Cif £ lANo 

[0051] t/c, i/OU7 JL-)VT^—)V^-Ui/yti/Ou^-Ui/)VOu)iyyt(Dm 

mtt [Cyclo(Phe-Tyr)/Cyclo(Tyr-Gly)] (£, 

90/10~30/70#if £ L < . 90/10-40/60 AU y if t L 

<, 90/10~50/50tf£ ^(Cif £ lA\ 

[0052] t.tcs • 'J isJi/T-ni/ys nyji^-ji^n 

isys RXf'ttlbO^ikO^WM 1 if£ L < (£2.00Xl0ppm 

\X±s yift L < (£2.00X 102ppm£l±% £ ^ (Cif £ L < (£4. 00X 102ppm£l± 

T?&y, ift L<(£3.10X105ppm^T% £ y if £ L < (£3.10X 104ppm£lT% £ 

^(Cift L < (£1.55X 104ppm^T-efe^o 

[0053] H*§ 1 fcisttzmWiS'*?? K©^, 7k^©^fl¥1£tf • U iy)l 

^n-yys -y7uyji^-ji^n-yys Rxf=tnb(DMt>i&i$bZ>^%\m(Dt& 

n"(£s 5fifi%J2Lttfi?3i L<. 10fifi%J2Lttf 

<fcyifsu<. i5fim%^±^£e>(ciftIA\ t/c, ±ps(£^(cps^^n 
90fiM%l^T^'ift L < s 60fifi%J2TFtf 

£ y ift IA\ 
[0054] mt£\ FjuztGH&zsmtzm 

^(c, mM(c<fc y^y, ?ub^y. assay, M^y 
s mi±a^y. $£&k MUMs Ms 

na, ?L^y^©^y^(cM 
mttzo ztib11TK#^&(csgffli"&o<h 

t/cs #^(C|B^1-£o<h^!±!5fc£MI (mt£\ 

(CliMtis mt£\ IM^PPS E^s^pnps X(£^pnp (llJS#p°p) 
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[0055] mffiKDmi&MfDmfamtLT&s mmt M. ^7°-tz 

[0056] <WM2> 
n*§2(£, 

tmM$ti£(£. ^zn.mmsMzm^bumm^(Dz.txh['), WMZIZ 
KX(£^©^©#^m(£. ^©lUt^So 

[0057] (1) isOu h U -f\-7 7-)l3LnisyXte:Z(Dl& 

iftL<(£0.4x10-^/100mu-i±, ^yift 

L < (£0.4Xl0-3mg/100mL^±, £ £>(Cif£ L < (£0. 8X10"3mg/100mL£l±-efe 

y. if£ L < (£0.7X10mg/100mL^T% <£ y if £ L < (£0. 7mg/100mL^T% £ 

£>(Cif£ L < ttS^XIO-'mg/^mLJ^TF"?#)*,, 

[0058] (2) 

M$tl*(;:£tt£^ifi(£, if£ L< (£4.0X10-4mg/100mUM±, <tyi?3i 

L < (£4.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£8. 0X 10"3mg/100mL^±-efe 

y. if£ L < (£8.0X10mg/100mL^T% <£ y if £ L < (£8. 0mg/100mL^T% £ 

^(Cift L < (£4.0mg/100mL^T-efe^o 

[0059] (3) ^P7°P 

M$tl*(;:£tt£^ifi(£, ift L< (£2.0X10-4mg/100mUM±, <tyi?3i 

L < (£2.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£4. 0X 10"3mg/100mL^±-efe 

y. ift L < (£4.0X10mg/100mL^T% y if £ L < (£4. 0mg/100mL^T% £ 

^(Cift L < (£2.0mg/100mL^T-efe^o 

[0060] (4) i/^P^P^^yj ̂ >X(£^©J^ 

M$tl*(;:£tt£^ifi(£, ift L< (£2.0X10-4mg/100mL£LU <fcyifS 

L < (£2.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£4. 0X 10"3mg/100mL^±-efe 

y. ift L < (£4.0X10mg/100mL^T% y if £ L < (£4. 0mg/100mL^T% £ 

^(Cift L < (£2.0mg/100mL^T-efe^o 

[0061] (5) ^>X(£^©J^ 
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if£ L< (£0.8X10-4mg/100mLJ^±, <fcyi?3i 

L < (£0.8Xl0-3mg/100mL^±% £ £>(Cif£ L < (£1. 6X10-3mg/100mL£Lt-C£> 

y. if£ L < (£2.0X10mg/100mL^T% J; y if £ L < (£2. 0mg/100mL^T% £ 

£>(Cif£ L < (£1.0mg/100mL^T-efe^o 

[0062] (6) ->7ny^>>x(£^©J^ 

M$tl*(;:£tt£^ifi(£, if£ L< (£3.0X10-4mg/100mL£LU <tyi?3i 

L < (£3.0Xl0-3mg/100mL^±, £ £>(Cif£ L < (£6. 0X10"3mg/100mLi^_t-e^ 

y. if£ L < (£5.0X10mg/100mL^T% y if £ L < (£5. 0mg/100mL^T% £ 

^(Cift L < (£2.5mg/100mL^T-efe^o 

[0063] (7) ^PP-f^JU^P^VXte^©^ 

Mj$^*(C£tt£^ifi(£, ift L< (£4.0X10-4mg/100mUM±, <tyi?3i 

L < (£4.0Xl0-3mg/100ml_£l±, £ £>(Cif£ L < (£8. 0X 10"3mg/100mL^±-efe 

y. ift L < (£7.0X10mg/100mL^T% y if £ L < (£7. 0mg/100mL^T% £ 

^(Cift L < (£3.5mg/100mL^T-efe^o 

[0064] (8) i'^PU^J^P^VXttf©! 

Mj$^*(C£tt£^ifi(£, ift L< (£5.0X10-4mg/100mUM±, <tyi?3i 

L < (£5.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£1. 0X 10"2mg/100mL^±-efe 

y. ift L < (£9.0X10mg/100mL^T% y if £ L < (£9. 0mg/100mL^T% £ 

^(Cift L < (£4.5mg/100mL^T-efe^o 

[0065] (9) i/^Pt7f^fP^»X(£f®S 

Mj$^*(C£tt£^ifi(£, ift L< (£1.0X10-4mg/100mLJ^±, <fcyifS 

L < (£1.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£2. 0X 10"3mg/100mL^±-efe 

y. ift L < (£3.0X10mg/100mL^T% y if £ L < (£3. 0mg/100mL^T% £ 

^(Cift L < (£1.5mg/100mL^T-efe^o 

[0066] (1 0) <>^P77-WP^>X(£^©J^ 

M$tl*(;:£tt£^ifi(£, ift L< (£2.0X10-4mg/100mL£LU <fcyifS 

L < (£2.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£4. 0X 10"3mg/100mL^±-efe 

y. ift L < (£4.0X10mg/100mL^T% y if £ L < (£4. 0mg/100mL^T% £ 
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£>(Cif£ L < (£2.0mg/100mL^T-efe^o 

[0067] (11) 

if£ L<(£1.0Xl0-4mg/100mU«l±% <tyi?3i 

L < (£1.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£2. 0X 10-3mg/100mL^±-efe 

•J. if£ L < (£2.0X10mg/100mL^T% y if £ L < (£2. 0mg/100mL^T% £ 

£>(Cif£ L < (£1.0mg/100mL^T-efe^o 

[0068] (1 2) 

M$tl*(;:£tt£^ifi(£, if£ L< (£1.0X10-4mg/100mUM±, <tyi?3i 

L < (£1.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£2. 0X10"3mg/100mLi^_t-e^ 

y, if£ L < (£2.0X10mg/100mL^T% y if £ L < (£2. 0mg/100mL^T% £ 

^(Cift L < (£1.0mg/100mL^T-efe^o 

[0069] (13) i/ ̂  P ̂  V P ̂  i/^f P i/ VX(£f 

Mj$^*(C£tt£^ifi(£, ift L< (£4.0X10-4mg/100ml_£l±, J;yifS 

L < (£4.0Xl0-3mg/100ml_£l±, £ £>(Cif£ L < (£8. 0X 10"3mg/100mL^±-efe 

y. ift L < (£7.0X10mg/100mL^T% y if £ L < (£7. 0mg/100mL^T% £ 

^(Cift L < (£3.5mg/100mL^T-efe^o 

[0070] (14) 

Mj$^*(C£tt£^ifi(£, ift L< (£3.0X10-4mg/100mUM±, <tyi?3i 

L < (£3.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£6. 0X 10"3mg/100mL^±-efe 

y. ift L < (£5.0X10mg/100mL^T% y if £ L < (£5. 0mg/100mL^T% £ 

^(Cift L < (£2.5mg/100mL^T-efe^o 

[0071] (1 5) 

M$tl*(;:£tt£^ifi(£, ift L< (£1.0X10-4mg/100mLJ^±, <fcyifS 

L < (£1.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£2. 0X 10"3mg/100mL^±-efe 

y. ift L < (£2.0X10mg/100mL^T% y if £ L < (£2. 0mg/100mL^T% £ 

^(Cift L < (£1.0mg/100mL^T-efe^o 

[0072] (1 6) ^>X(£^©J^ 

M$tl*(;:£tt£^ifi(£, ift L< (£3.0X10-4mg/100mUM±, <tyi?3i 
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L < (£3.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£6. 0X 10-3mg/100mL^±-efe 

•J. if£ L < (£5.0X10mg/100mL^T% J; y if £ L < (£5. 0mg/100mL^T% £ 

£>(Cif£ L < (£2.5mg/100mL^T-efe^o 

[0073] (17) ~A^USyyX^t0ik 

M$tl*(;:£tt£^ifi(£, if£ L< (£1.0X10-4mg/100mL£LU <tyi?3i 

L < (£1.0Xl0-3mg/100mL^±% £ £>(Cif£ L < (£2. 0X 10-3mg/100mL^±-efe 

y. if£ L < (£3.0X10mg/100mL^T% J: y if £ L < (£3. 0mg/100mL^T% £ 

^(Cift L < (£1.5mg/100mL^T-efe^o 

[0074] (18) ^>X(£^©J^ 

M$tl*(;:£tt£^ifi(£, ift L< (£6.0X10-4mg/100ml_£l±, J;yifS 

L < (£6.0Xl0-3mg/100mL^±% £ ^(Cift L < (£1. 2X 10"2mg/100mL^±-efe 

y, ift L < (£1.0X102mg/100mL^T% y if £ L < (£1. 0X 10mg/100mL^T 

, £ ^(Cift L < (£5.0mg/100mL^T-efe^o 

[0075] (1 9) ^>X(£^©J^ 

M$tl*(;:£tt£^ifi(£, ift L< (£0.7X10-4mg/100mUM±, <tyi?3i 

L < (£0.7Xl0-3mg/100mL^±% £ £>(Cif£ L < (£1. 4X 10-3mg/100mL^±-efe 

y, ift L < (£2.0X10mg/100mL^T% y if £ L < (£2. 0mg/100mL^T% £ 

^(Cift L < (£1.0mg/100mL^T-efe^o 

[0076] Ztlb(D?%s mm 2(C£tt£fu§Em^><7> KX(£^©^(£, '>&< 

if£L<(£. 

<7 • 7 X - )\,3-n*/>s *S<7U P-f ^JU^P^X *S<7U 

nt/ys ^ 

PZXA^-JU^p^X p^U^-JU^P^X 

-JU?1P^>fr£>&£:g¥J;y)l(£>i£ 1 ^X(£2^^±©^^7°51 KX 

l&'tOMOlkMmtf. i;yiftL<(£s ^^PfP^J^'J^>, :>^P^ 

P^JU^P^X $/ ^7 P 7 X ZJI/7 7 - Jl/f - P p CK S>JU^PS> 



WO 2015/194205 20 PCT/JP2015/054015 

ti QX(£2oiii±0Ji^^70^ K 

P7x^77-WP>», Wy^PP^WP^vA^^HJ; lJ 

1 oXli2oU±©S^^f £ 

£>£$?!; U< tt, ^P^Pt/JU^p^v&aWi^o&tD^fitfiiaiEiB 

IA\ 
[0077] £.fcs ^P'JvilfPyX v 

^•^VP^WPS/X i/^Ph^iWnvX y^P7X/^f 

JI/^P^VS ^><7nyx^^^—JUT-nisy. i/$n?ji>$ *>y 

yjitftl* 1 -3Xtt2o^±0ii^v^7o^ 

cfcyjfJUttv i> ̂  P 'J P v >s ^>^P^T VP-f ^JU^PvVs *> 

^7 P h 1/^zjl/fpyX ^>^P77/WfPvX $/£P^JI/£5 — 

JU-^P^X JU^P^yJ&N£&£?¥<£ 1 

(i2o]ii±©itt^^f Micif £. U < tt, i/<7 

P 'J yJl/fP^>X y^P^VP^yJ^PvX P S U^t" - )l^ni/ 

>s 1 oX(i2'3)J^ 

o ^fcs UTti, V,Nfft0J&^^£tlTLN 

dr+j-y^y^dr^^--tfRiS^fflCDSS^e), v 

OP-tz'j-'U^P^ys ^P^P^U^'J yX y^PfPy^Pi/X 

iy^pyx-JUT^-Jl/^P^ys y^PP'f^Jl/fPi/X &t/v^P/< 

Vm&tlZ 1 oX^2om±©^^^7°51 KX 
£ y$?£ b < tt* i/^PfP-yil/^'JyX ->^p^ 

P^Jl/fPyX ^>^P7x-^77-i^P^>X ^^PP-fi/il/fPy 

yN Rxfistn;<])juj-nvyfr£>ft£lg<fcUjl&'tis 1 ^>X(i2-3>I.X±© 

*S^v-^7> KX&^©^<D^im#\ £ U < l£% P^PS/JU 
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isOuy Rxfistn nj i/ii^ni/y 
1 -DR^2-DlX±(DmiXiy^-ff-
L< ^0 u^-wyjv^-uisyfo&i^i&^cDika) 

tfmz L 
[0078] &tc% bra. if^u< 

& 1 J: y if S U < « 3 J^UX±. £ £ (Cif £ L < (i 4 j£#U±% 

£<b(Cif£ £££#?£ U < (i 7 ££>(Cif£L 

< & 8 £ b(cif t. u < i 1 $$H;ui-e&& £ # MS uv,\ ft 
{*^(c&s mts; *y-y^y**isy-iimm4m(Dm&frb. ->^p^ 
Pi'HPyX ->^P7x-JU7^->/U^P^Vs M^^PP'fW 

P *> V CD "a ̂  M # ft! 1315 E! 1*11 ft & d ̂  #if S L < , v 0 P ̂  P :> )V <f[) is 

x ^>^pfPWPN>x ,>^P7iz^77-^fnvx ^><7PP 

-fS/;i/^P:>X i/O PA^JJ^P^V, i/^p^VP<y^fPi/V, & 

tJ^> ̂  P y 31 Tl" - JU?1 P N> X I3I5H F*g £ & & Z £ if£ y if s 

U<* v^p-tr tUl^P^X i;0 n3-ni/Jl/#lJ :>X i/O n^ni/iU-

p*>x i/^P7i-Ji/77-Jl/f-P,>x i/^pp'f^fpi'x :>£ 

PA'JJU^PS/X isOu^ yu^{ i/)V^ni/y, ^^P7X/^Wfa 

vX S^PT7*/*^—JUMPS'X p 7Jl/=£~ JU^p*>X 

^py vV©^M#ltil3i5ll!l*!^;^^d<h#^ ̂ (cift Li^ 

o S/c. 7jC^CD^¥ttGD§|j&fr£% ^P'J^Jl^P^X v^P-fVP-T 

*>JU^P*>X i/^Ph^-WPyX M^^P7^-;i/fPs» 

©#Mtfi|fj!aiBHl>9£&&££tfi?£U<, y^P'JWP^X 

p>f VP-f %>JUMPS'X y^Ph U;<|-—JI/^P^ X :>£ P77/^fJI/ 

fPi^X ^P^Ol^^-Jl/^P^X RUisO P7JU=^—JU^PS>>© 

^M#tul3iBiai^«h^^d«h#i;yift U<s i'^P'Jy^PyX $/ 

£p>f VP'f yjbf Pi/>, i/^Ph^-j^P^X y^P7X^Jl/f 

WPyX y^P7^7^fPyX v 0 • V)\s$ $ — JU^ P *> > 

v i/^P7J^-il/fPixX M^^P/f7f-ibfPy>©Mi^l 
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eEiSHII*] £&•!> d. <h#I[(Cif IANC 

[0079] ^-J^MC-?^ 

T&tuiEtc^-tay-efe&#\ LT 
if£ L < (i5.0Xl0-3mg/100mL^±% J; y if £ L < £5. 0X10-2mg/100mLJ^ 

±, £ biZtift. L < tt1.0X10-img/100mLJ^±-efey, ifS L < (£8. 0X 102mg/1 

00mL^T% i; y ift L < (i8.0Xl0mg/100mL^T% £ ^ tCif £ L < £4. 0Xl0m 

g/100mL£rF-e£>£o 

[0080] t/c, 

i>^P7x-jU7^->'U51Pi>>s ^^PP^WP^X JkXf'ZtlbO) 

1kGiWfc2.lZ&ttZ>n'£Mm.h\ ift L < &7.8Xl0-4mg/100mU:«l±% J; y if 
SL< (i7.8Xl0-3mg/100mL^±, £ <^Cif£ L < £1. 56 X10"2mg/100mLJ^±-e 

fey. ift L< (i1.4Xl0mg/100mL^T% J; y if £ L < £1. 4mg/100mLJ^"K 

£ £>(Cif£ L < (i0.7mg/100mL^T-efe^o 

[0081] 

©imtNs>^ P^P^JU^P^X $/ ^7 P 7 x zj|/7 7 - Jl/f P :>^P 

P-T^JU^P^X 
^vy--tz'PIS^ in©iE,&#bs smm°M±m^L<. i0fiM%i^±^u 

yiftL<. 15fim%^±#£ biz if £ IA\ t/c, ±Pg&^CPg££ti& 

90fiM%l^T#ift L < s 60fifi%J^TAU 

yift IA\ 

[0082] £fcs ^>^7P7xz^77-^f Ps>>t^>^PfP^Jl/fPi/>©fii 

J:b [Cyc lo(Tyr-Phe)/Cyc lo(Tyr-Tyr)] ^>^--^1#'^ 

95/5~35/65#if£ L < . 90/10~40/60tf<fc y if t L < . 

90/10~50/50#£ £>(Cif £ IA\ 

[0083] t/c, i/^P7xz^77-^f P^>>^s>^Pf P^Jl/^'J i/y£(DM. 

mbt [Cyclo(Phe-Tyr)/Cyclo(Tyr-Gly)] (£, ^>y--tzPiS 

90/10~30/70#if £ L < . 90/10-40/60AU y if t L 

<, 90/10-50/50#(Cif £ lA\ 
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[0084] t.tcs • 'J s>JU^ns>x 

jfS L<«11.0X10-4mg 

/100mL^±, cfcyjfS U< 11.0X10-3mg/100mLJ^±% £ b IZtR £. L < (£2. 2 

X10-2mg/100mL^±-efel'J, U £ L < (£19. 0X 10mg/100mLJ^T. 

(£19.0mg/100mL^T% £ klCifS L < l£9. 5mg/100ml_£rF-C&£o 

[0085] H*§2 h*©^, • U is)l 

(£s 5fii%^±^si<, 10a*%^±# 

i:<<Jfcf£L<, 15fifi%£Lttf£ IA\ t/c, ±pg(£^(cpg££ti 

90fim%^T#fcf£ L<. 60fifi%J2TFtf 

i:<<Jfcf£ IA\ 

[0086] ii2®iMi(£, mt£; z>mz, tomu 

<fc <s t/c, §%M(DyMU(D%KUMf$,^lZs fu§E 

Kx(£^©^£fu§Em£M<h&3<*:9 izmn LT. mffiRtf/ 
xtefMmrz>zt-T:-mmi;Tib£i\ yMu<D$xn^m^t>\ mmmit 

[0087] mm2mm^(Dmmnt[,xit, n 
H-fK£k 7^vhi"^m x>/\> 

3. -77 ̂ -^-S =l-t-|K^k 

SK'jv^y, 

tr-Jk 70, >m fg&S, 7^7^-, 7" 

'Mil 

ttf-ezzo t/c. j^2©M$tKci£, ^blfcit&k »k tiiti, ^ 

m 
om -&mns stam ffA, a. m>+xdrX|I. If 
HxdrTjI, pHIiSay, pnp»s^y^©;»ay^^4[-ex(£^ffl UTIB^ 
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LttiUo 

[0088] <iMf3> 

n*§3(£, 

i o (c <t *>mmtctbiz^bnzm.m%<o 
ztufov, )%<D 
ji y T'fe'So 

[0089] (1) v^P h U Xh7 7-^f P^>>X(if0i 

M$$l*(C£tt£^ifi(£, if£ L < (£0. 0008fiM%Jil±. £ y if £ L < 

&0.008fi*%^i±, ^e>icifsu<tt0.0i6fifi%jji±-e^>y, iftu<(£i 

.2fifi%J^T. <fcy*f£ L<(£0.12fi*%JilT. ££(Cifi; L< (£0.06fi* 

%J2TF*c&£0 

[0090] (2) v^p-tr UJU^P v>X(£^©^ 

ffij5£t)^(C£tt£^iM(£. if £ L < (£0. 008fim%£l±% <fc y if S L < (£ 

Q.mms°M±s £e>(cif3; u< (£0. i6fiM%^±-e&y, if£L<(£i3fi 

fi%J2TF. <fc y if £ L < (£1. 3fiM%JilT. £ (Cif £ U < (£0.65fiM%mT 

-efe£0 

[0091] (3) y^P^P'Jj^Pi/VXttf©! 

*ij$$l*(C£tt£^ifi(£, if £ L < (£0. 004fifi%J^±, J: y if S L < (£ 

0.04fi*%J^±% ££>(cifg; U < (£0.08fi4%J^±-efey, if£L<(£7fi* 

%&~F. <fc y if S L < (£0. £ £(Cif t L < (£0.35fi*%^T"e 

S)So 

[0092] (4) v^P^P^U^U^VX&^M 

*S$$l*(C£tt£^ifi(£, if£ L< (£0. 003fim%Jil±. J;yiftL<(£ 

0.03fi*%J^±% ^e>(CifS L< (£0.06fi*%Ji(±-efey, ifi;L<(£6fim 

%J^"F. i: y if S L < (£0.6fifi%J^T. £ ^ (Cif £ L < (£0.3fifi%J^"F-e 

$>%>o 

[0093] (5) ^P^P^JU^P^>X(£^©J^ 

li^^(ca(t^>^#M(£. ifS L < (£0.001 mm%U±, J:yiftL<(£ 
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0.01fifi%£Lt, ZbtZtfrS. U<(£0.02fifi%U±-C£>y, if£U<t£3fim 

°MTs L< «0.3fifi%J^"K L<(£0.15fifi%J^"F"e 

[0094] (6) i/<7\=\7 JL-)lT^-)l3Lni/yXtt:Z(Dlk 

£(:)-£##»(£. if £ L < (£0. 005fifi%£l±, J: y if £ L < l£ 

0.05fifi%£LU ££>(Cif£ L<(£0.10fifi%J^±-e«>y. if£L<(£9fi* 

%J^~FN <fc y ift u < (£0. mm%UTs £ e> (cifs u < (£0.45fi*%mT-e 

fe'So 

[0095] (7) *>£pp>T */)\,?n*/>5UZ1:<DM. 

ift L < (£0.007fim%^±. <fc y ift L < (£ 

0.07fis%£LU ^e>icifsu<i£0.i4fifi%j^±-es>y. if£L<(£iifi 

m%^T. <fc y if £ L < (£1.1fifi%J2TR £ ^tcif £ u < (£0. 55fifi%J^T 

-efe^o 

[0096] (8) i'^PU^J^P^VXttf©! 

M$tl*(C£tt£^ifi(£, if t L < (£0. 01fifi%J2Lt. <fc y if t L < (£0 

.1fifi%J2LU ££>(Cif£ L< (£0.2fi*%^±-efey. if£L<(£15fim% 

<fc y if ̂  U < t£ 1. 5fifi%J^"F, £ £> (Cif s L < (£0.75fiM% wefe 

^ o 

[0097] (9) ^>^PbXf^fPi/>X(£f©i 

M$tl*(C£tt£^ifi(£, if t L < (£0. 002fiM%iil±. <fc y if £ L < (£ 

0. 02fifi%£LU £ ^ tcif t L < (£0. 04Bfi%J^±-e& y. if £. L < (£4fi* 

%£IT. <fc y if £ L < (£0.4fifi%J^"F, £ (Cif £ L < (£0.2fifi%£TF-C 

S)i)0 

[0098] (10) 

ift L < (£0.004®*%^. <fc y ift L < (£ 

0. 04fifi%J^±, £ e> (Cif £ L < (£0. 08fifi%£Lt-e& y. if t L < (£7fi® 

%J^"F. J: y if S L < (£0. 7mm%£lTs ^ ̂ (Cif t L < (£0.35fifi%JU"F-e 
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[0099] (11) 

ift L < (£0.00ifim%^±. <fc y ift L < (£ 

0.0ifis%j^±, ^e>icifsu<tt0.02fifi%j^±-es>y, if£L<(£3fi* 

%J^"F. <fc y if £ L < (£0.3fim°/o^T. £ b (Cif £ L < (£0.15fifi%J2TF-C 

S)|)o 

[0100] (1 2) S/^p-K'JJU^PS/VXtt^fiD^ 

*££«•£#«(£, if t L < (£0. 001fifi%£Lt, <fc y if t L < (£ 

Q.Qmm%ix±s ^^(cift L < (£0.02fiM%J^±-efey, if^u<(£3fi» 

%J^"F. <fc y if £ L < (£0.3fifi%J^T. £ b (cif £ L < (£0.15fifi%J2TF-C 

5o 

[0101] (13) i/ ̂7 P ̂  V P ̂  P VXli f ©i 

Mt)^(C£tt&#;£*(£. if t L < (£0. 008fifi%J2Lt, <fc y if t L < (£ 

0.08fifi%£Lt, ££(Cif£ L<(£0.16fifi%J^±-e«>y, if£L<(£13fi 

fi%J2TF. y if £ b < (£1. 3fil%UT, £ b (Cif £ U < (£0.65fifi%J^"F 

-efe^o 

[0102] (14) i/^ph^zj^p^>X(£^©J^ 

*££«•£#«(£, if t L < (£0. 005fifi%J2Lt, <fc y if t L < (£ 

0.05fifi%m±, s ̂ (cifs u < (£0. i0fi*%^±-efe y, ifs u < (£9fi* 

°MTs <fc y if £ L < (£0. 9fifi%J^T. £ £ (Cif £ L < (£0.45fi*%^T"e 

[0103] (15) is?U7X/<Jl'iLJl'iLUis>X&^(Dlk 

Mt)^(C£tt£#;pim(£. if t L < (£0. 00mmoM±s <fc y if £ U < (£ 

0.0ififi%£Lt, ^e>(cifsu<(£0.02fifi%j^±-es>y, iftL<(£3fi* 

%&~F. J: y if S L < (£0.3fifi%JUT» £ ^ (Cif £ L < (£0.15fi»%£lT-e 

S)i)o 

[0104] (1 6) ^PZX/^^-jU^p^>X(£^©J^ 

Mt)^(C£tt£#;pim(£. if t L < (£0. 005fifi%£Lt, <fc y if t L < (£ 

0.05fifi%£Lt, ££(Cif£ L<(£0.10fifi%£Lfe&y, iftL<(£9fi* 
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%iXTs £ y ifs L < m. mm°MTs $ e> (cifs u < (£0.45fi*%iiiT-e 
ifeSo 

[0105] (17) v^P?\)U^$-JU^Pv>X(£^<D^ 

llj&tjftncfctt £#;£»(£, if£ L < £0.003fifi%&±, J: y if £ L < (£ 

0. 03fifi%&±, L < (£0. 06fifi%J2LLT?& y, if i; L < (£5fim 

%£IT. <fc y if £ L < (£0. 5Si°/o^Ts 3 b (cif £ U < (£0.25fifi%J^"F-e 

[0106] (18) 

M$tlffnc £#£#«(£, if £ L < (£0. 01fiS%J^±, J: y if £ U < (£0 

^^(cif^L<(£0.2Ma%^±-efey, iftu<(£i6fim% 

J^T. <fcyif£ L< (£1.6fil°/o^ £e>(Cif£ L< (£0.8fiM%Wefe 

^ o 

[0107] (19) v^P^^7r-;U^P^VX(£^0l^ 

ift u< (£0.00ififi%u±. <fcyifs u< (£ 

0. 01MM%^±. £ lb (Cif £ u < (£0.02fifi%J^±-C& y. if £ U < (£2fiM 

%&TN y if t L < (£0.2fifi%J^T* £ <Mcif £ U < (£0. 

|)5o 

[0108] l^i3(c£tt£fu§E*St^^7°^ h'X(if®I(i, '>&< 

1 ^©#^M#fulBiBS^«h^^(Z)"efetl(£\ 

t<U^\ iftL<(£. *><7 

p-fe 'J;u^p->X i/^?pf P^J^'Ji/>, *>£P^P$/JU^P$/X *> 

^7P7xzjb77-^fPN>X p p-r is)U3-ni/ys /<UJ^ 

P*>X i/^p^yp^i/jlfpi/x i'^P/^Jl/WPi/X 

P77/\7^-ji/fn^>x iy^pT7;!/^—JU^P^X Rz?i/<7a*?# 

-j\,?n*/>frbtSiZ>&&VM&tiZ> 1 oXli2^tu©S^^ KX 

(£^(D^(D-a^M#\ J:yifSU<(£s is <7 P^P^Jl/^'J S>X ^^P^1 

PS/JI/^P^X y^P7i^77-WP^X S/^PP'T S/;U^-Pt/ 

X ^P-K'jJl^P^X i/^n-fVP^^JI/fP^X £ p * f-
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X(£^©i^©^fm/!/\ £ n^nisjv^nisy, is? 
P 7 x - )V7 =j —)• s> X <7 p p -f V7U51 • *> £>y 

M&tlZ 1 ^X«2oiil±©^^^7°51 £ 

m ntte&ztifmt. IA\, 
[0109] £tz, 7K^©>^?t£©gl£fr^ ^^P'J^fQS'X 

S"?n hu^-JL'fPi/x is^nTTsJ^^j-

JU^PS/X i/^P7^\°7^fPyX 

ygl^ns 1 oXt£2oJ^±©3l^S^7> K£>&Wi^0^©#^iM#\ 

<fcy$?£U<&* v^P'J^fPi/X i/^P'fVP^i/Jl/fPS'X :> 

^nhb^zj^p^x i/<7 • TX/^U^JU^P^X n?ju$ $-

ju^pi/X Rz/is? nTJis^-JU^n v>#£>&£f¥<k VMStiZ i ox 

(£2 ̂ ±©^>^7°^ KXttf0l^6D^ti#s Mfc£?£ L < f£. is <7 

P'J^JU^P^X t/^P<VP<^Jl/fP^>X i/^phU^zj^pi/ 

X Stfy^P7i^-^fP :>>#£&££¥<*: yH(£'tl£ 1 -3»X(£2oJ^ 

±©3Sttv^7°f- KX&^<D&<Z)#Mtfiifi§SiBfflft £#<5 

o t/c, LTli, 

*v->?y#**>?—tfM^©is,£#^ ^u<it *> 
^p-tz'j;u^p^>>, ^P^P^I/^'J :>x ^P^PV;I^PVX 

^>^P7xzJl/77-^fP,>vA i/^PP^S/J^P^/X ^.t^X^PA" 

y ;i,^ps/>fr yjltfna 1 OX&2-^±©II^V^70^ KX 
(£^©i^©^fM#\ J:yif^L<(£, V^P^P^^^U vX istnf-

P^>JI/^P:>X i/^P7xzjl.77-Jl'fnyVs y^PP^^>J^P^> 

X oXl£ 2 o)U±© 

WfcV*-?=!- KXf£^-©i^©#^M#\ £ e>(c£?t L < (£, y^PfP^Jl' 

^P^>X ^>^P7xzjb77-Ji/fPyX Mv>^PP^yii/fPs>> 
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(D-a^M#\ 3<olCSSUft p^PS/JU^P^fc^lMi^CDJiifiD 

L^0 

[0110] £fc% mJi3lzgtf/t&&cfr(D$££&ffiET£J$ft£k£ LTtts if £ U < 
it 1 ^ y if t u < & 3 s e> iz if g u < « 4 
£££$?£uai6$5m±> $e>ici?i;L 

u<(±i 1 i&#&±-z$>z>zttfmti LI\ n 
&mz&* mx.it. is^n^-
n*>Ji>7-n*>>s ^^71^77-^P^X Wi/^pp^*>Ji>3-

p*>y©#^M#ttliEl5S!fot&ZZt#if£U<s i/tu^-ni/^Wis 

>, i/^pfaS/^fpj/X i/^P7xzji/77-Ji'fPyX V^PP 

-f s>JUf-Ps>X i'^P/\4|Jii'fPyX i/^p^VP-fS'JL'fPyX & 

JU^PS>V, 0^M#ttii3i'5is ra £ ̂  & z. 11* <t y if £ 

L < s Sy^niz'JJU^nSsy. i/On^-U */X is? P^P vJU^1 

P*>X <>^P7Hib77-WPi/X •y^PP-f ;WI/^P;>V, 

P/t'JJl/fPyX i/^P^VP^yJ^PS'X i/^P7X^WfP 

vX y^P7^7l-i^P>>X ^>^P7i^-WP%>X 

£ici?£ 

o 7X^©)^?t4©ll^#^s is<?n 'J iyJU^aisys i/^p>rvp>r 

yJI/fPyX i/^p hl/^zj^pi/>, ^i/^P7JI/4:-^fP<» 

®##M#lulBl5El^«h^^d<h#ifS L<s i^P'JS^l/^P^X is? 

P-f VP-f *>Jl/f-P*>X ^^phl/^z^fpi/x ;>£ P^T^JU^JU 

^FPS/>. ^^Pyj^$^fPi/X JU-^P vVGD 

##S#iifII3$BfflP3£fc£;i£#<fcy&£ L<, i/^PUi/^fPyX *> 

^P^VP-f^il/fPi'X ^Phl/^fPi^X P7X/-SJU51 

JU^PVX i/^P7^7^fPyX S/^P^U* $ -;u^p^y 

IBIBHI*! <hd <h#IE(Cif U^0 
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[0111] 

T&tuiEtc^-tay-e&£#\ LT 

It, if£ L< £0. 008fifi%£Lt, <fcyi?3i L< £0. 08fifi%£Lt, £ £>(Cif 

su<(£0.i6fis%j^±-es>y. ift L <tti00fifi%J2UN <fcyiftL<it 

80fim%^T. £ blZif £ L < tt60fifi%J2TF-e&£o 

[0112] t/c, 

i>^P7x-jU7^->'U51Pi>>s ^^PP^WP^X RXf^tlbO) 

ikomm3ift L< (£0.0i3fis%j^±, £yift L< 

tt0.13fifi%£Lt, ££>lCi?3i L< (£0.26fiM%^±"efey, if£LO£23 

<fc y ifS U < &17.3fifi%J2TFN ££lCi?3i L<mi.5fim% 

J2TF-c£>£0 

[0113] WMZlZtilj^mtV^-J?- K©^, tfPMftffl 

©imtNs>^ P^P^JU^P^X $/ ^7 P 7 X ZJI/7 7 - Jl/f - P :>^P 

P-T^JU^P^X *y-y^yt 

^vy--£PIS&JH0IE&#bs 5fim%£l±#if£ L<s 10fim%Ji<Lhrf)U 

yiftL<. i5fim%^±#£e>iciftIA\ t/c, ±pg&^cpg^£ti& 
l^#\ ^;^bt£t£©iL£#bs 90fim%^T#if£ L<. 60fiM%l^TAU 

yift IA\ 

[0114] t/c, i>^P7x-jU7^->'U51Pi>><hi>^P51Pi>>'U51Pi>>©fiM 

J:b [Cyclo(Tyr-Phe)/Cyclo(Tyr-Tyr)] It, tfRi^^jj 

H©iE£#^ 95/5~35/65#if % L < . 90/10~40/60#<fc y if % L < . 

90/10~50/50#£ £>(Cif £ lANo 

[0115] t/c, i>^P7x-jU7^->'U51Pi>><hi>^P51Pi>>'UyiJ ->yt(DM 

mbt [Cyclo(Phe-Tyr)/Cyclo(Tyr-Gly)] It, tfPM 

90/10~30/70#if £ L < . 90/10~40/60#<fc y if t L 

<, 90/10-50/50#^ b (Cif £ IA\ 

[0116] £.fcs 7K^©2£8¥,tt#iiilNs>£ p ij is? P 7)1^ - Jl^n 

*>X RXfi*tlb(Dt&(D%m3lZ&l-fZm^mti\ if t L < (£0. 02fia% 
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&±s £ lJ if t L < (£0.2fifi%J2Lt, £ (cif £ L < (£0.4fifi%£Lt-e& 

y, ift L< (£31fi*%^Ts i:yift L<(£3.^^(CiftL 

< tt1.55fifi%J2TF'C£>£o 

[0117] K©?^ 'J *s)\s 

-n(£s fi»%^±#iftu<. 

yi?tL<, fiM%i^±#^<^(ciftIA\ ztcs ±RBi£^icps^^n^iN 

ifs u < s fi»%UT7buyifs 

IA\ 
[0118] t§*i3©Mi$H£> ^•©^pnpMm^^:l)liaTi)^(C, t(Dmt 

^(CtulBii^^7> KX(£^©J^^m^M;Fb^LT. 

S^i^itC^TllliLTti: <s t/c, I3EM©^^0©^pDp|l^(C. fulB 

9 izmmtz z txmm u 
TtJ:l\o &fc\ ^P©^pnpill^#\ tulBJi^^^ KXI£^©^£TC 

-e&tu£\ 
[0119] pMm3mm^(DmwmtLxit, uhjuh^ mmn (mt£\ v-

7>, 7>-7\ KUy:>>^\ "73 ̂ -X ^'J-A) , 

, >r-*s Qv*-. ex^r-y hf©ilf, ^ZL-O^AS fa^-

k dr^>x-) . ^+f-K (^^.t£\ ifv-s B-VJU k 

A) t/c, i^pnp©^fit£#tCi^£ftf\ SPfcU 

>PT^MPMXfotil£, mMs ?M£. 
U/<-0s fif xtr, 7° 

>j Sfo^iu j\y 

/<—tf—JU-TM Tv hJ^^(c-^9^UlciB-n Ltffl^t££i/\ 

[0120] tomwzj^^tc^t^^wisLt^ztti^^^ 

©T-&tU£^(CPg£(£&l\ &fc\ ^B^|ffl»(cfc^NT, gPX£l£, SIS5U m. 
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[0121] 

*%miz&vz>*w%(Dmi£^'<7°3L\:x&:z(Dik 
<*fi50kg©t: h-e 1 B^fcy, if£L<&0.2mg 

<fcyifS L< &2mg£l±, £ <^Cif £ L a£20mg£l±-e&y, if£ L < 

&10g£lT. cfcyifS L< (£5g^T, £ £>(Cif £ L < ^2gi^TXS>^>0 t/c, 

$^(£s pjfM©^fil5HF'g(Cd3^T, 1 B^(C^^T^0T\ X(£i£0(C 

HL^WMb&M-eJbZo &fc\ c^T\ *5m®W(k 
hjSIXm<h&, t: 

KX(i^©j^©^i+miXM©d ^xhy, ^^7°^ K© 

[0122] ift L < 

m(Di&T%>&mttz>£ \-xfoz>fi\ o*>s o^s k -<3? 
% ^=ls hU^ X(is "7 £3.* 7'> h, "EJl'Ey k +J-JU 

[0123] u~fs 

(c$ypg£ti& 

[0124] <g*££> 

^^7°^ Rrt^liWtMifcfero^ffli^co *y-y^y 
s tiJUt^ist^JUizJUn-Xi- h >J ^AJ^CCMC-Na), ^P^XTyr), =£$ 

* $ J -)\s(lm^M.WO u^? h^77ffl 

; ZP^'jy-Jk X^vy&ttVVJxi&lZftiybMM 
ttM ; ; *yy?yX**s?-i*7y 
iZ'f dp -y MiCayman Chemical Company£t!^ ; L-Tyrosy Ig lyci neliSanta Cruz 

BiotechnologyttM ; Glycyl-L-tyrosine(iSigma-Aldrich£i:!^ ; HHI$y;i 

^ttl±liS^(T-PER)% -JnT7—em^#\tltT)\s*y k Pierce BCA^>A 



WO 2015/194205 33 PCT/JP2015/054015 

K 'J ^96^ x;i/7°U—K liThermo Scientif 

icttM ; h U ; 7°^/<X^>f- K U 

JMliSIGMAttM ; *S^7°^ K(/N<-3-— K AM)tt^=£SJ&*tIjl£^ft^ft 

[0125] <mmm> 

*££(£s 1 -e&Student's t-test£ffll,\ ffi(DiS,it^y"e(ione-way ANO 

VA-C#tfc##T£fjDunnet's test£EV,NT#fiJ:tgM&££IIJi&U/c0 

r*j (iP<0.05, r#j (ip<0. ](D^M£&>lJ t Ltc0 &fc\ 
dtie>©$?*/T&±TSPSS for Windows(g^^I) release 17. 0(SPSS*±M)£ 

[0126] fitful (in vitro X0PI$M©*£1D 

h\ K"e&£Tyr-Gly, Gly-Tyr, 

7$/ItTyrtCO^Ts in v i trofC£tf3 ̂ r+t"(X0)PI§fE 

U/co 

[0127] 96^x^7°U-pH7. b(D 'J (PBS) 

£ ttfc4U/L© V#-M(XO)£75MLAtu X0»it}j§]t(C 

U T^ 7> KX(i T < J it#PjT£)Ut tte&£oV-y 7^5 ̂ L;^ JP 

U 5^ra;l^U/c(^7051 KXli7$yit©ft^)i^ti50~500yLtM)o 

, PBS(C)^?^1±/c250MM®drHt>^>;^;&20ML^PL. 303M£tC£tt£ 

PMJt£^ftJtf+(Synegy HT, Bio TekftM) £ffl^T;iy£ U/cQ £>lJt(C 

SWi>XOPfiS^(%)liTIB(DIt®^tC<fc yStH Us XOPI^)£t4(IC50{it)£;Ktf) 

fc0 mi tc 12mm(DTyr^mu^^^p<D*-y-y?y***>y—tms 
S1£(IC50<iI)£, ^2(C8ffi00Tyr#WS^v^^ K0100AtM££tt£* 

+f>^>^-drvy-ifPlS^(%);&v ^3fC2 O|fiH0Phe##^^7> 

Ka)dpHt>^>^dp^y—tm#Ste(IC50{il)£^Lfco ft. 
S • —JU£: LTs ^P©SII{S€Tay"e^)^77P70|J y-JKICseffi : 12.5yLtM 

)£ML/co 
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[0128] imi 

%Inhibition = "^j x 100 

[0129] [^1] 

1 

Tyr(f-n K<£> 

XO (^r f" ̂  if) 

IC50 (u M) 

Cyclo(Ser-Tyr) 188. 9±52. 5 

Cyclo(Tyr-Gly) 49. 0±3. 0 

Cyclo(Tyr-Tyr) 29. 5±2. 9 

Cyclo(Phe-Tyr) 22. 2±0.8 

Cyclo(Leu-Tyr) 23. 8±5. 3 

Cyclo(Val-Tyr) 79. 4± 16. 1 

Cyclo(Ile-Tyr) 86. 7±2.8 

Cyclo(Asp-Tyr) 172± 13. 5 

Cyclo(Asn-Tyr) 113 ± 11. 4 

Cyclo(Arg-Tyr) 211 ±36. 2 

Cyclo(Met-Tyr) 56. 4±2. 9 

Cyclo(Tyr-Cys) 77. 2±4. 7 

[0130] 
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[H2] 

2 

Tyr (f KCQ 

XO (f - >- 51- ^ Jr iy V—if) PlfF® tt 

100//M Cl&ttS 

PI^(%) 

Cyclo(Trp-Tyr) 19. 1 

Cyclo(Pro-Tyr) 2. 3 

Cyclo(Lys-Tyr) 25. 7 

Cyclo(His-Tyr) 3. 2 

Cyclo(Ala-Tyr) 8. 3 

Cyclo(Glu-Tyr) 0.4 

Cyclo(Thr-Tyr) 2. 6 

Cyclo(Gln-Tyr) 42. 6 

[0131] 
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[H3] 

3 

PhK 

CO XO (^f - ̂ f - y ir %r 9'~ if) ffl.il f§'|4 

fc&Vo IC50(MM) 

Cyclo(Trp-Phe) >100 

Cyclo(Ser-Phe) >300 

Cyclo(Pro-Phe) >100 

Cyclo(Phe-Gly) >100 

Cyclo(Phe-Tyr) 22. 2±0. 8 

Cyclo(Phe-Phe) >100 

Cyclo(Leu-Phe) >100 

Cyclo(Lys-Phe) >300 

Cyclo(His-Phe) >100 

Cyclo(Ala-Phe) >100 

Cyclo(Glu-Phe) >100 

Cyclo(Val-Phe) 60. 5±2. 4 

Cyclo(Ile-Phe) >100 

Cyclo(Thr-Phe) >300 

Cyclo(Asp-Phe) >300 

Cyclo(Asn-Phe) >300 

Cyclo(Gln-Phe) >300 

Cyclo(Arg-Phe) >300 

Cyclo(Met-Phe) >100 

Cyclo(Phe-Cys) 132. 8±25. 2 

[0132] m U ^2 £ y, RCX0PMS1£tf &£ d t, ̂ 3 

y TyrtfPhelCSS&fe* <hXOPi#Stt#;$llt" & d <h 

[0133] t/c, Cyc Lo (T y r—G ly)% K©Tyr-Gly, Gly-Tyi\ T5.JW. Tyr 

^*i(CX0PlM(%)£)iy^L/co 1 (C^to 
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[0134] mit 

*/s< 7°^ KT?$> Z> Z £ if MWX$>2>Z£ £ tl&0 

[0135] UmM2 

[0136] tlSilt £ft£7®t£BALBc^X£B*^ U7tt#e>IiAU 151^011 

ftllfflt, ^(C^L/co KtHi. £ilf£#f©&£^M(^Jt23.5±1.0 

°C, ;SS55±10RH%, gmUH&l 2-150/0#^ ^7:00-19:00/0)^ 

itL/co miRM(CE-2, B*^U7ttM)&t/|g^7K£gfi 

(CjpJx£l±/co 

[0137] t*vymmm.(D{jtmmmzfoz>o,jt)-iz%mmtz>ztiz£-3z. 
m^J*It{g£±#£l±^|t--e£>£o 'J £AJ£(P0)£ 

HL^tZZtlZ^^Ts imSItte^^UK^^^ML/cCPlanta Med 2009; 

75:302-306#BS)0 OT© 6S#lCT&it£fTofc0 1 ) IEtl#(Normal|#, * 

2) P0$^(P0^ ^drVVlt^^y), 3) PO+7 

• 7°U y — JHmg/kg^-^KPO + ALUfh 4) PO + CycLo(Tyr-Gly) 10mg/kg^-^ 

?¥(P0 + CTG 10?¥), 5) PO + Cyclo(Tyr-G ly)30mg/kg$^(PO + CTG 30£¥), 

6) PO + Cyclo(Tyr-Gly)100mg/kg$^(PO + CTG 100£¥) n =6~8)0 P 

0&5-tffoZ>±T(Dmzm. 5% CMC-Na7K;^(CM^1±/cPO£250mg/kgT\ 
Normalise (£0.5% CMC-Na7K)^£^ft^ftSfM$^ Ltc0 1 

mzs P0+7P7°U y-;U^^¥(C(i1mg/kg(Z)7P70|J J-)U%S PO + Cyclo 

(Tyr-Gly)Jx-§LS¥(C(i^tlzftl10s 30% 100mg/kgCDCyc Lo (T y r-G ly) Normal 

po$^#£>2 0tp^cj»T(c 

i>iN"ClltSB*f$M<fc y$Jfii£?Ti\ Mti(cM£&L/c0 SUfiLUfcjfiLjft 

tt^ST45#^flS Ufc&lC8000rpmT10#^SI/t>£fTl\ Jfajf £0JJX L/c0 

&fc\ m;t^t>™M^£^ffi'r^t-e-80oc-e^#L/co 

[0138] Mm^®It{S(i7180E^^/fgS(BTi^/7 j py-XttM)£ffl^T)iy^ 
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[0139] 7J0£L/C7°P^7—EDTA£ 

>/W&UM(T-PER)(D)ICflP *. T*/cti, 15 

000rpm% 40C-ei5£f^/5U 0JIX L/c±;f tz(XO)^ 

L/Co BTIl®. tMl?i^ ©X0;£tt &^ ^ ^ v ̂  - if 7 >> 

k # ^96-^7 iJU7°U-h L/c0 

X0*I^Ht>7°Jk M+fv^k 

-i fflA'-y 7 T — ^Detector <hHRP£98/1/1 (Kmib) "Tnftfn L 

/c^/fffl^^^;U£50ML»L/co ^T-e37°C, 

ftftJtf+(Synegy HT% Bio TekftlO £ffl^T®]&$S520-550nnu fgft$S58 

S-WSmlZ&ttZmyt&Mfe Ltco Jfll/f *X0S1£ttmU/mU M^XO^tt&Pie 

rce BCA^VA^adpy h £ffl^T)iy£ L/c^ >/^ 

T mll/mg <h L /cQ 3 (C^fo 

[0140] ^2<fcy, CycLo(Tyr-Gly)ttfflfife#0<llC®^iH£"F^ffl?:^-ri>:fc©'e 
&y, Cyc Lo (T y r—G Ly) 30^ 100mg/kg^^(£7 • 7° U 7 |W]*§(CP 

0S¥(C^)" L T ̂  lilt ©£>•!> 3ft il S/cs El 3 ct y v Cyclo( 

Tyr-G ly) 100mg/kg$^-m7 • 7° U 7 -JHmg/kg£-5S#£ |W]*§(cM&t/ 

"tf £ »J 1" £ o <h £ o 

[0141] iti^y3 (mmteMfc-wzizttt*>*13.17? vmmm(Dihi.mmmm%, 

Iffllilt §iWy2<h 

liClt^iU OT0 5i#lCT*£ltf£fTc>fco D IEtS#(NormalS£ t 

drV>lIM^CL), 2) P0$^(P0^ ^dpVVlt^fey), 3) PO+7 

• 7°'J y—JU1mg/kg£-5S#(P0 + ALS#h 4) PO + ̂ a^^ K»ilt)2g/kg 

5) P0 + 8iS©Tyr^^^^KJI^tl11mg/kg^|# (££¥ n 

= 6~7)0 fu§Ei§-E¥(C£t" UTs IS,|^^y 2 <h |W]^i(C LTs T 

m;i^©J*IMt£}iy£L/c0 ISl^l4(:Sto &fc\ 

/fbcT^is Cyc lo(Ser-Tyr)% Cyc Lo (T y r—G ly)% Cyc lo(Tyr-Tyr)% Cyclo(Phe-T 
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yr)% Cyc lo(Leu-Tyr)% Cyclo(Val-Tyr)% CycLo(Ile-Tyr)% IkZfCyclo(Asn-Ty 

r)^m^x*3^7? u 

[0142] *3^7°? *3^7°? K(/\^T-ZL-h AM, 

M>4ttM)£^^7j<(c200mg/mL(Z))jis-e}^?L. wrcxmmhmmzmm 
*317°? K»il^(Dmu^^7°? 

S&LC-MS/mzMLr-F5B<D0kmzfi£z>rMfeLfco fc/cU Cyclo(Tyr-Cys 

4 
[LC-MS/MS##r£#) 
LCg® SHIMADZU UFLC XR 

^3^ A Agilent technologies Zorbax SB —AO 1.8yu,m 2. 1X 150mm 

a 7 A sat 40 °C 

A: 0. 1 % B 7-)l © ̂ > h 

0.2mL/min 

)EAM 2yU,L 

AB Sciex 4000 0 TRAP-Turbo Spray(ESI)-Scheduled MRM(muLtipLe 

reaction monitoring) 

[0143] 
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[H4] 

4 

K ^W*(X103ppm) 

Cyclo(Trp-Tyr) 0. 10 

Cyclo(Ser-Tyr) 1.06 

Cyclo(Pro-Tyr) 0. 53 

Cyclo(Tyr-Gly) 0. 47 

Cyclo(Tyr-Tyr) 0. 18 

Cyclo(Phe-Tyr) 0. 74 

Cyclo(Leu-Tyr) 0. 92 

Cyclo(Lys-Tyr) 1.25 

Cyclo(His-Tyr) 0. 32 

Cyclo(Ala-Tyr) 0. 52 

Cyclo(Glu-Tyr) 0. 22 

Cyclo(Val-Tyr) 0. 23 

Cyclo(Ile-Tyr) 1.02 

Cyclo (Thr-Tyr) 0. 73 

Cyclo(Asp-Tyr) 0. 23 

Cyclo(Asn-Tyr) 0. 73 

Cyclo(Gln-Tyr) 0. 39 

Cyclo(Arg-Tyr) 1. 34 

Cyclo(Met-Tyr) 0. 17 

Cyclo(Tyr-Cys) ay^"T 

[0144] I4MI4J: y, ^^7°^ 

£ fc (DXfo y. *,<D-Z$>ZZ£ £o 

[0145] =5tii4 

) 

Ii®l0!l3 £|fUHlC, KfiMilt) 
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OT06S#lCT*£it£fTofco 1) IEti#(No 

rmall#, 2) P0$^(P0^ t * V 'J ). 

3) P0+7P7°'J y-;Hmg/kg^^(PO + AL^)% 4) PO + ̂ a^^ Kf& 

Milt)200mg/kg$^^ 5) PO + ̂ a^^ K»ilt)400mg/kg$^^ 6 

) PO + ̂ a^7°51K»iI^800mg/kg^^(^n=5~6)o fulE^^Cft 

LTs 2 <h |W]^i(C LTs TlfiUi 

Lfc o Ip^^rlH 5 

[0146] ^5<fcy, ^^7°^ K^MStltt800mg/kg-e^-ri>C:^lCj:y, 
I^ s§& e> tu £ o <h # 
jrtfrZ> o 

[0147] ^pnpa5fe©^#^-etiiMRit^ci:t©-efe 
y. iy^ffl©/t>sB©£>£ 
7P7°u 

M(Ci;^T(i7P70|J J-Jlstm^b L < 

(is MMBlzfrfc-? X 

[0148] um.M5 (7j<(c^-r^}^?tt©^it) 
m5 KJCOINT. 7K(c^-r^}^?tt£}iy^L/c0 

[0149] t^(25°C)©^7j<(^itM^ttM)(C^LT. ^b^t)£st 

«Jt#5mM9 ICflflP U 3 0 ftm^lfcTXm# LT)^?£1±/CO ^ 
©i£H. S fertile o IN T5mMj (hlllEL 
fco 5mM)jiS-e(i}^?L4#^/cjb^(COlNT^ ftit}j§Jt#1mM<h 

&£<£9(C|g^7K»iPU 3 O^m^TXmWLXmm^^tco ^(Dm 
JH. ;^?L/c^b^(COlNT(i)^?S r 1 mMj (hlllE L/c0 ^ ̂  tC. 1mM?l& 

T? /c Ib^t) (C o IN •X tt, stit)j§Jt#0.1 rnM £ ft £ J: 9 (CH^TK 

3 Otfjg^jTF-Cjf^U 

&<. ft«Jt#0.01mM<h&£J;9(C|g^7K£mraiPm, 3 
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r^j <hiliEL/co 

[0150] [^5] 

5 

m - K TK 
Cyclo(Trp-Tyr) *m 
Cyclo(Ser-Tyr) 

Cyclo(Pro-Tyr) ImM 

Cyclo(Tyr-Gly) ImM 

Cyclo(Tyr-Tyr) 

Cyclo(Phe-Tyr) 

Cyclo(Leu-Tyr) TO 
Cyclo(Lys-Tyr) 5mM 

Cyclo(His-Tyr) ImM 

Cyclo(Ala-Tyr) TO 
Cyclo(Glu-Tyr) 5mM 

Cyclo(Val-Tyr) TO 
Cyclo(Ile-Tyr) ImM 

Cyclo(Thr-Tyr) ImM 

Cyclo(Asp-Tyr) 5mM 

Cyclo(Asn-Tyr) ImM 

Cyclo(Gln-Tyr) ImM 

Cyclo(Arg-Tyr) 5mM 

Cyclo(Met-Tyr) 5mM 

[0151] 1^5 <£ CycLo(Pro-Tyr)% Cyc Lo (T y r—G Ly)% CycLo(Lys-Tyr)% Cyc Lo (H i s 

-Tyr)% CycLo(GLu-Tyr)% CycLo(I le-Tyr)% CycLo(Thr-Tyr)% Cyclo(Asp-Tyr) 

% CycLo(Asn-Tyr)% CycLo(Gln-Tyr)% CycLo(Arg-Tyr)% CycLo(Met-Tyr) 

< s Cyc Lo(Lys-Tyr)% Cyc Lo (G Lu-Tyr)% Cyclo(A 

sp-Tyr)% CycLo(Arg-Tyr)% CycLo(Met-Tyr) 
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y. ti omwk iz uig iz m ̂  & z 1#T? $ * ̂  it £ n & 0 
[0152] 

£ $l ̂  f £ o o tl b (D$1 t) tt^^/£ £ fi£ o T HMt £ Z £ tf T? $ 

^ o 

[0153] (g^y) 

Sy^©^^^tl^tl7j<(C}^?L/cm, U >It£ffl^TpH£3.8(CilSU It 

fcB&it&k wns ito^% #mn. 

SrE-r^o ^(Dm, *<D&S Mm • misto • mm (6 
5°c^±-ei0^r^ip^) (DT.fc%mx, 

[0154] [^6] 

6 

SIS 
#1(1) 

Sit 
#J(2) 

Sit 
#J(3) 

Sit 
#1(4) 

H£ 
#1(5) 

Sit 
#1(6) 

Sit 
#1(7) 

jgttm • IM ft (S< s%) 
DfDv-;i/fa v-y 1. 5X10"7 (1. 5X 10~4 tng/lOOmL) 

i/9 o 7i^/U7 
->y 4 X 10 7 (4 X 10 4 mg/lOOmL) 

•>y/cD-f vvi^f- o-^y 5 X 10 7 (5 X10 4 mg/lOOmL) 
y-t7 7-Y7-S-LA200 0.8 _ - 0.4 0.4 0.4 0. 2 

/<-{ VT y~f 
0 0.8 - 0.4 0.4 - 0. 2 

SM9 0 0 
(££1^7 • :n7 • 7-f 

ttfif) 
0 0.8 - - 0. 4 0.2 

^-Y —3.— hAM 0.2 0.2 0.2 0.2 0.2 0. 2 0. 4 

[0155] (g^y) ^a=lU-K(Z)M^y 

"FiB^7 0SB^Sy^0J13N-«:ffll\ ? a =1 \s-K ££^fZ>o m.7 (DWM 

\*5-*y—iz&xL. *5£-C3#F^I^U ^biz, n-j\,mi. 

f a^U-htite^f^o Z(D?B~I U-

mzfaL&fr, &£PU *wm?a =iu-h£t#& 

o 

[0156] 
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IW1 

^i
g

 
CO

 ^
 

(9) (1 o) 
mmm 
(i i) 

mmm 
(1 2) 

)%MPc sa-fr (fis%) 
D i/tvf n -> y 0. 10 - - 0.05 0.05 

i/V P7s - 0. 10 - 0.05 -

y^nP'f ^y/V^f-u~ysy - - 0. 10 - 0. 05 
18. 7 

3)j]3rs<9 — 26. 5 
34. 7 

£JSt&?L 19.5 
0. 5 

[0157] (M^y) 

K£EI\ 
Sy^©^^^tl^tl7j<(C}^?L/cm, ?LI££ffl^TpH£3.7(CilSU mt 

Bfiit&k wns ito^% t>=?* 
4 0^11x11 "3" •So MWijU* Us ^(D^s /MM " • lx 

m (65°c^±-ei0^r^ip^) (DJifc%-Mr, tr-ju^ * hmmmttrnz 
o 

[0158] 
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[H8] 

8 

mm 
Ml 3) 

Mig 

Ml4) 

mm 
Ml 5) 

SliS 

Ml 6) 

mm 
Ml 7) 

mm 
Ml 8) 

SliS 

Ml 9) 

Jmm,•&&% i^ni (fiS%) 
n y \z)V=f-P 7 X 10~7 (7X 10"4 mg/lOOmL) 

v'^D'fyn/fy'yufnv'y 5.5 X 10 7 (5.5 X 10~4 mg/lOOmL) 

v^n 4Xl0"7(4Xl0~1mg/l00mL) 

1.5 X 10~7 (1.5 X 10'1 mg/1 OOmL) 

->^D7;*^93r^vl^nv'>' 4 X 10~7 (4 X 10~4 mg/lOOmL) 

2 X 10~7 (2 X 10~4mg/100mL) 

v'^nT^^^vl^Pv':/ 3.5 X 10~7 (3.5 X 10~4 mg/1 OOmL) 

^Dyft=-/yfB->y 1.3 X 10"7 (1.3 X 10H mg/lOOmL) 

y-t7r-f 7-S-LA200 

(^-MttttM) 0.8 - - 0.4 0.4 0.4 0.2 

0 0.8 - 0.4 0.4 - 0.2 

SM900 
0 - 0.8 - - 0.2 0.2 

h AM 

(^r«Mtta© 0.2 0.2 0.2 0.2 0.2 0.2 0.4 

[0159] Ksmcowfcvizfi-
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HacOlfiH 
1^111] TIB (1) ~ (8) 0 1 

( 1 ) */$nl) */)\,?n ̂ yx^CDikCD^m : 1.00X10-1.50X 

105ppm 

(2) */$n4Vn4*/)\,?n ̂ yX^CDikO^m : 0.80X10-

1.30X105ppm 

(3) *>£p h : 0.50X10-0. 

90X105ppm 

(4) i/^p7x/^wfp isyxtt'taiiko^m •• 0.10x10-

0. 30 X 105ppm 

(5) iyOU-FT.J^^-JV^Uiyyy.^CDUO^Mm : 0.50X10 

—0. 90 X 105ppm 

(6) "JU^P^VX^©^©#^* : 0.30X10-

0. 50 X 105ppm 

(7) : 1.00X10-1. 

60X105ppm 

(8) ^P^^-JU^PS/VXtt^CDJ&CD^fi : 0. 10X10-0. 

20X105ppm 

=I^H2] mz, TIE (9) ~ (1 9) (D 1 -DXlt2-D]^±(D?niyy^mm 

Tfe&s 1 

(9) i/^Ph'J 7° h7 : 0.08X 

10—0. 12X 105ppm 

(1 0) *>£p-fe 'JJU^P^VX&^CD^©#^* : 0.80X10-1.30 

X105ppm 

(11) ^P7°P : 0.40X10-0. 
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70X105ppm 

(1 2) : 0.30X10-0. 

60X105ppm 

(1 3) n?ni/)l?ni/yX&:Z(Dlk(D<a^w : 0.10X10-0. 

30X105ppm 

( 1 4) i/tn7JL-)lJ77-)l?ni/yX&:Z(Dik(D<a^w : 0.50 

X 10—0. 90X 105ppm 

(1 5) *>£PCK i/)l?ni/yXtt:Z(Dik(D<a^w : 0.70X10-1. 

10X 105ppm 

(1 6) isOU : 0.20X10-

0. 40 X 105ppm 

(1 7) : 0.40X10-0. 

70X105ppm 

(1 8) : 0. 10X10-

0. 30 X 105ppm 

(1 9) S/^P-K'JJU^PS/VXtt^CDJ&fiD^fi : 0.10X10-0.30 

X105ppm 

1^113] ?U 0X10-1. 0X10 

6ppm-e^)^, Xtt2|Eij©Mj$tlo 

1^114] TIE (1) ~ (8) (Di-DX^2-D]X±(0?n^y^mmit^^yo 

( 1 ) i/^P'J i/)V?U i/yX&'ZCDlkCD^w : 5. 0X 10"4~9. 0X1 

0mg/100mL 

(2) *>£P>T VP JUMPS'yXtt^CDJ&CD^fi : 4.0X10-4-

7. 0Xl0mg/100mL 

(3) i/^?P h : 3. 0X10"4—5. 

0X 10mg/100mL 
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(4) : 1.0X10-4-

2. 0Xl0mg/100mL 

(5) i/<PU77,^=p^~Jl/?nSs>Xte^®ik(D-a£w : 3.0X10-4 

—5. 0X 10mg/100mL 

(6) : 1.0X10-4-

3. 0X 10mg/100mL 

(7) i/yX&'ZCDikCD^w : 6.0X10-4~1. 

0X 102mg/100mL 

(8) : 0.7X10-4-2. 

0X 10mg/100mL 

[11^115] mz, TIE (9) ~ (1 9) 0l9X(i2^±©fPi/>ttS 

X te&s 11^114 IBS ©M^ctlo 

(9) :>^P h U 7° h7 : 0.4X1 

0-4—0. 7 X 10mg/100mL 

(1 0) *>£p-fe'J JU?1 P*> VXtt^t©J&CD^fi : 4.0X10-4-8.0 

X10mg/100mL 

(11) i>^P7°P Uv/U^P^VXti^©^©#^* : 2. 0X10-4-4. 

0X 10mg/100mL 

(12) S/^P^PS/JU^'J : 2.0X10-4-4. 

0X 10mg/100mL 

(13) •y^u?wyju?wyyxitJt0ik0'a^m •• 0.8x10-4—2. 
0X 10mg/100mL 

( 1 4) i/^P7x"jU7^->'U51P^>X(i^©J^(Z)#^M : 3.0 

X 10-4—5. 0X 10mg/100mL 

(15) S/^PP-f SsJls?nSsyXte^®ik(D-a£w : 4.0X10-4-7. 

0X 10mg/100mL 

(1 6) i/^?P k i/'Jl/f P >X(if0l0tti : 1.0X10-4-
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3, 0Xl0mg/100mL 

(17) : 2. 0X10"4~4. 

0X 10mg/100mL 

(1 8) : 1.0X10"4-

2. 0X 10mg/100mL 

(1 9) : 1.0Xl0-4~2.0 

X10mg/100mL 

[11^16] KX{i^©^0iiM^5.0xi0-3~8.0X1 

02mg/100mLTfe-5., 11^114 X& 5 lS#60ffij^o 

C!I^II7] TI3 (1) ~ (8) 0 1 

(1) i/fn>j is)U?nisyx.i&:t(Dik(D^mm : 0.01 ~15M*% 
(2) Sstnj Vn-fisJls^nisyXtt^CDlkCQ^m : 0.008-13 

(3) >>^Ph l/rt-Jls?UisyX.tet(Di&a)^m : 0.005~9fim 
% 

(4) ^7 P 77,Ajl/f jl/f P iz VXlii ©irottl : 0.001—3fi 

S% 

(5) Sy^UTXy<^^'-JU?nSyyX^^(Dik(D^m : 0.005-9 

(6) istasfJlsfZ ~JU?n->y5LUt(Dik(D^m : 0. 003—511 

«% 

(7) ^ ̂7 • 7;^-/^ P f : 0.01~16BM 

% 

(8) >> ^7 P P y >X(« 0H0Mi : 0.001-2M 

% 

[Ii^:iI8] MIZ, TIB (9) - (1 9) ©1 ^Xtt2^±051pj/>^g 
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xtt&s n^cii7 tm(Dm^o 
(9) h >J 7° h7 7=Jls?Uis>Xttt(Dik(D-a£w : 0.0008 

(1 0) isfniz 'J Jls?nis>Xtt^(Dik(D^w : 0.008- 13fim 

% 

(11) ^P7°P : 0.004~7fi* 

% 

(12) ^P^P^JUyj : 0.003~6fim 

% 

(13) Ss?n?nSs)ls?nSs>Xl£s£®ik(Dl3£w : 0.001~3fim 

% 

( 1 4) i/^P7x"jU7^->'U51P^>X(i^©J^(Z)#^M : 0.00 

(15) S/^PP-f : 0.007- 1 1fi 

M% 

(16) ^OU : 0.002~4fi 

M% 

(1 7) ^^P/^-^fP^VXlii©^©^! : 0.004~7fi* 

% 

(18) : 0-001 ~3fi 

M% 

(1 9) : 0.001~3fim% 

1^119] ?U t/ySMWRVi-J? KX(i^©J^©itM^0.008~100fiM% 

Xfo&s II^II7X(i8=ES©M^o 

l^iH0] K£# 

Mt^^^m^Lxmbntcmm^xh*>, n^in -9^-rti 
3bNiB^©M^o 


