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wean m.m&'&Tmzmtz, ztcsu<«. KS* 

<h-tsj*iMt€T£y. m 
mwssu? tfPM&k wmwj 
/^7°51 K^r'a^t" Sl&J"f" •2>^rHt > 51 ^ PMS^lJ 

£0 

**K« 
[0002] ry^^Kj LT)E@^tlT^ 

So K&3M*7$ yc: 

RTtg-e&y, y$J2Ui©J&ffliBH£^'f £=&©£ LTlM^tiT^ 

So Ji^(Z)vX 7°^ K "C & 3 V^ht^7 V>(is 

[0003] 2, 

^7°^ K^\ 

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

£-t±fcy, 
JtpfrJ LtcVs I$Mfo)l^yfiB%:{&MtZ>te£:(Dfo)lIEyWki/tmte£:%<(D 
^m^^tz.tmm^tl, KCyclo(Leu-Gly)^=EtiJltg 

nWJ^^- KCycloCAsp-Pro)^!^^^^^^^ 

*/* 7°^ K£ ftT ^ S 0 

[0004] t/c, #^£S£3(C&, KCyclo(Trp-Pro)(cK^>^ffl, 
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KCyclo(His-Pro), Cyclo(Gly-Pro) ^7°51 

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

tbfi&ltfEffl, 3tt£'>?/^7051 KCyclo(Tyr-Pro), Cyc lo(Phe-Pro) 

[0005] :^2 0 1 2-51 799 

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

#^£S£2 : A<f *+)-<< JL>X£<f >#'X h U —, 60(7), 454-457 (2002) 

: Chemical Reviews, 112, 3641-3716(2012) 
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[0007] 

[0008] K£^j5£ 

ImWJ^zfT 

^ dp s> y _ "tf S d <h (C £> £ o 

Bin £ 8¥>* 1" £> fc #> £>#££ 
[0009] TIE C1] ~ C9] IZMTZO 

[1] is? • h U 7° h 7 T7— JU^P^X p-tz 'J JU^P^X :>^P 

7°P U JU^P^X pf p^Jl/^'J *>X i/^PfPi/Jl/fPi/X s> 

^P7i-Jl/77-WPs>X ^>^PP^i/J^Pi/>, ->^7 p 'J i/)V^ 

P:>X ^^PtXf^il/fPi/X ^^p/^-il'fPi'V, i/Ou 

P:>X i/^P/^JJl/f Pi/X i/^p^yp^^j^pi/X s> 

^Ph^iWPS'X i/^P/X/^fJl/fPi/V, i>^P77>/^dr 

-JU^P^X ->^7 PZJU^r—JU^P^X 
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V35N£>&£i¥<fc LJ 

M ti & ^ • *> > V^ 7> K & £ ̂  (£^ 0 & £ £ t Z> mit 

«T£!Jo 

[2] v^P h 'J 7°h7 7-;U51Pv>v Pi?'J;U^PN>X i>^P 

7°p 'JJl/^P^X V>v ^^pfni/JlfnyX 

^P7i-^77-ii/fnyX i/^na^>Ji/fn^x 

P^X p HT^^jl^P^X y^P/^-ilfP^X ;y^P^Ol/ 

^$;i^P^>X S/^P/'C'J^^P^Vs iy^P-Y VP-r ^f-PyX s> 

^PhU^-Jl/fP'yX y^P7X/^WnS/X 

-ji/favX :>^PTJU^-JU^P^ x 

iy^p^^-Jl^P^X S^>'?Pfnyil/->^f'f y 

m # n s ?• p v > v * 7> K & s IN «•* 0^ £ t %> £ M 
trz ®it#€T^j0 

C33 fy^P S 'J ^h7?-Jl'fP^>, *s$ Piz lUU^P^X i>^P 

^P'JJl/fPyX P^P vJK/'J *>X i^P^PiWl/^PvX > 

^7P7I^77-WPVX i/^PP'fi/HPi/X ->^P'JN>^^ 

P*>X i/^nkXf^fPvX i/^PT'T-Jl/^PS'X *>£P?\U> 

^JU^P^X *>£P/<'JJU?-P*>X y^P^VP<^>Jl/fp-y>, > 

^P^Wzjl/fPyX ,>^P77/^WP<», S^PT7*'^# 

zjbfPyX v^ P^;U^ 5—JI/^PS/X >>^P7i^-WP,>X 

S/^p^^-Jl/^P^X Mi'^PfPyJl'y^T'f Vfr£fc£8¥<fcy 

jitftl* 1 oX(i2oJil±®^P^Xa^^^^7°51 K&£Wi^<Z)&£ 

T s T S itum 
[4] y^PMJ^h77-JbfPyX -><7 Pir'J Jl^P^X :>£• 

:/p'JJl^PvX v^p^PvJU^'J S/X S^P^P^l^P^X *> 

^P7i-il/77-il/fP<>X i/^pp-fi/^fpi/x v^PU^y^^ 

P*>X y^Pt^fi/Jl/fPyX t/^PT^-^P^X *>£P$OU 

^$;i/fP$/X i/^P/<'j;i/fPS/X y^P'fVP^^JL'fPyX i/ 
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*/$n T7si^*r 

—ju^nxx, p^*;i/^ $-JI^PXX, X^PZJI/^T-^PXX, 
X7 P^^-JU^PXX, p^PX^vT^-f LJ 

51 If ft S 51 P X X *Js< 7> K h S INkt=t tt&^-y-

x ̂  x t * v y--t? ISM0 

[5] X ̂  P h U 7° h 7 7 —JU51 P X XN X^ P-tz lUU^PXX, X^P 

7°P lUI/^PXX, S'^PfPy^yj-yX i/^PfPWPyX X 

0 P 7 X - JIJ7^-JUf-PXX, i/^pp-f^^f Pi/X X^ p u XJU51 

PXX, ^^Pt^f^fPyX X^P;7^"JI^PXX, ^y^P^b 

^$;i/^PXX, */<? PK'JJU^PXX, X^P-f VP^t/Jl/f Py>, X 

^Phb^-Jl/fPS/X i/^P7XAJbWPvX t/^P7X/^7^ 

-;I^PXX, x^p^;i/^$ -JI/^PXX, X^PZ^-^PXX, 
v^pyf^zjbfpi/>N JkXfi/<? P^PXJUXXTM Xfr <J 

51 tf ft 5 51 P X X SMWfc ^ 7°^ K & £ IN It=t (Dik % ## t & MM&ti 

$tll$,'fr£:1t Vf "izPiS^yo 

[6] X ̂  P K U 7° K 7 7 —JU51 PX>, */<7 p-tz 'J JU^PXX, X^P 

7°P 'jjis^nssy, x^n^us/juyj *>y, X^P^PX;U^PXX, X 

0 P7 X-JU7^-JU^PXX, X^PPXXJU^PXX, X7 P 'J XJU51 

PXX, */$ P tlT^X^I/^PXX, X£ P7^-JI^PXX X^P^Ol/ 

^$;U^PXX, x<?p/<>;JI^PXX, X^>PX VPXXJU^PXX, S> 
^Phbt-Jl/fPvX X<7 PZX/^U^JU^PXX, ^^P77^7^ 

-JI^PXX, X^P^;I^$ -;I^PXX, x^PT'jmr-yi/^PXx, 

y^pyf^-zjbfpi/>N Tk1}*s<7U3-U XJUXXTM yfrbt£2>&£ V 

jgtfft* 1 ^X(i2oJ^±©5:P^>ttItt^^f K&Sl,N&^0i^£ 

f £ 4f'+f X ̂  X X * X y-—tzPI# ffl II^o 

C 7 ] J*@ffit£l£T^tt£{£ffl®/c66(DN is<7 P K lJ 7° K7 y-Jl^PX 

X, y^P-tr'JiL'fPi'V, X<? P7°P 'JJ^P^X y^PfP^i^'J 

XX, X^ P^PXJl^PXX, X^P7x~jU7^-;U51PXX, X^P 
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V^P 'J vJl/^P^v. ^/^PtXf^fnvX *> 

^p?7-J^PvX ^P^^^P^X V^PA'IUI^P^V 

, i/^P-fVP^vil/fPi/X i/^Phb^-;i/fPs>>s *>^P:F7>A 

^>x i/^p7i^-WPvX V^PP^^-JI^P^X Ikxfii/t P 

^Pvik>XT^ 1 -3XI& 2 z> U±(D^ n is yl^ 

FftzvatcDMo 

C8] mMU&4&T$1*:Ztc£><Ds ^>^P h'^^y-^Pi/^ > 

^Pt'jjI/^Pi/X P7°P 'J ;u^P~>X ^^PfPvi^'J^Vs 

y^PfnyJbfPS'X S'^P7xzjL'77-JL'fPv>>, ^PP-f^y 

JU^1 PiyX P 'J v;i^Ps>X i/^PtXf^fQyV, iy^PT7 

^-^PvX u<f)V^ ^JU^Piy X P/<'J JU^P^X *S<7 

p^ y p-f VJI/^P^X i/^Phl/^-i^Pi'X ;y^ P^Aji^U 

3^P*>X i/^P7^^^-WPs>X i/^P^J^^-il/fPi/X 

y^P7i^fP vX */>% RXfis<7\3^nis 

e>fc£i¥<fc ygtffta 1 

C93 ^^Ph'J^^p^fpt/X S/^PizlUI/^P^X *>£P 

7°P 'JJU^PS/X i/Spm-uisiiWsy. utn^ai/juj-n vx :> 

^•7i-Jl/77-JI/fnv>>^ ^^PP'f^JbfPyX v^P'Jiy^^1 

PS/X i/^PtXfy^fn^X S/^P7^-^^P^>>v :>£P^iU 

^$JU^P:>X v^P/^JJl^P^X y^P-fVP-fi/il/fPyX s> 

S/^P^Tv^JU^JU^P^X i/^P7^7^ 

-JU^P*>X i/fafJi/fS—Ji/^nvx ^PT^I^-JI^P^X 

i/^p^^-^pi/X &tf*>£p^pS/;us>7.x>rvfr £&&?!¥<£ "J 

MfcftlS 1 9X(i2oJ^±©^P^>tti^^ K&aWi^CJt© 

£ SSHSOMSTinn*fsmmiaois 
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[0010] mntc® 

s0 

mmvmmtemm 
[0011] [H31 1 (is Cyclo(Tyr-Gly) K©Tyr-Gly% Gly-Tyi\ J7 $ J 

It CD T y r CD *V > T t * is $•~ if PI # ̂  (%) % ̂ t HT? $> S 0 

[^2]^2(i% isy^mi£iss<7°?- K©ifn;f 

®It'fOt'ffiiTfECD^ltin W: £ ̂ t" HI "C £> S o 

[^3]^3tt, K©^ 

>^>^vy--tz(xo) st£»J ̂  isn * ̂ t HT? b s o ±m JFF 
01 *(DXOStt. TmJfiUf*<DM%fe.*^tm-e&2>o 

7°^ \^m^m<oi!a.mmm. 
{OMfiiTfEffl CD^lt it^fe So 

[H5]H5&, ^®Itifn^^r>7>(c^'rs^s^7051 KftfM^fiDfflfilCcfcS 

ifll/f ® It'fOt'ffiiTfE CD^lt In ̂  ^ t" HI "C £> S o 

[0012] isO • h 'J 7° h 7 7— JU^PS>> [Cyclo(Trp-T 

yr)] , S/^P-b'JJU^P^V [Cyc lo(Ser-Tyr)] % is? U7°U >J Jl/^U is y 

[Cyc lo(Pro-Tyr)] „ is 0 • 51 • is)\/tfx) is > [Cyclo(Tyr-Gly)] % • 

^nisJU^nisy [Cyclo(Tyr-Tyr)] % is^p ny JL—JUT^—JU^n is y [C 

yc lo(Phe-Tyr)] „ is 0 • • -f is)\/3- • is y [Cyc lo(Leu-Tyr)] „ is 0 • U is 

Jl/^U isy [Cyc lo(Lys-Tyr)] „ is$ • t: Xj-isjl/j- • is y [Cyc Lo (H i s-Tyr 

)] s is^ny^—JU^nisy [Cyclo(Ala-Tyr)] % is $ U <f )l$ ^ Jl^Uis 

y [Cyc Lo (G Lu-Ty r) ] „ is ̂ 7 U/<'J Jls^Uis y [Cyclo(Val-Tyr)] „ is 0 • 

-f 7 • -f is)\z^- • is y [Cyc Lo(I Le-Tyr)] % is 0 • h [s^~— JU51 • is y [Cyc 

lo(Thr-Tyr)] % is 0 • T • is y [Cyc lo(Asp-Tyr)] % is 0 • 7 

Uisy [Cyc lo(Asn-Tyr)] % *> 0 • V)\/$ $ — )\s^ • */ y [C 
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yclo(Gln-Tyr)] % v ̂  • y • :> > [Cyc lo(Arg-Tyr)] % 

[Cyc lo(Met-Tyr)] % RXfis 0 • 51 • y [cyc 

lo(Tyr-Cys)] y 

$LfittZ>*>(DXh-oX, I\^if^-uyy^Mt^^(DXh 

0 <&<Bs 33l^T, "51 T7 $ J U< 

Cyc Lo(Trp 

-Tyr) <hCyclo(Tyr-Trp)(£[f] K® Z. tX'fo&o 

[0013] 7>£=&1 -?#^p^>-e 

2-D(D7< XltA, :P$yi£B<h 

TSii^ 7$ yitB©7$ yS«7Kls^L 

, fr-D, 7$ yitA©7$ 

LT##-rs^\ 
1 RX?$i3(Dtttk& V. IH ^fi^t"i)7i-^y^-y^mmit^^ 
7°^ v&^y-y^yx^y v-ammwmt<mmztite^ztzmpizt, 
fpi/>©7i;-;utt7KM(c<fcy, ^it>>*=*•*>y—-tf(D£pa 

fc/cu ^aj^Ri^r ̂ tom* 
fcl^O 

[0014] m?,Ltc20t>. ̂^z> 
Xli2o^i©ltt>>X^ UT^TSt 
(DXhtU£<U\ t£oT, LT. fulE L/c 2 O#]0m^ 

K&£Wi^0&£#^T£Mj£tl£;fi 
e>n^>o fcfr-et. 

izP§S^|l(Z)iI<£;6^ K«h UT(i, ^^p-fe 
y))i3-nyy, yonj-uy)iou)yy. youj-uyiu-uyy, y^u 
7i-)i7^>—)U^ayys y^aa^yju^ayys y<?n;<'jju^ny 
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X is ? a 4 v a 4 is x is?ayx/<)UiL)U^-uisy^ is? uy 

x/<^^r—ju^uisy, is? nyji^f-ju^aisys is? 

isy, Jkzfis? n^nisJUisX^^ VMlitlZ I ^X&2 -D 

^±©^^^7°^ K£>SWi^©^£;>&< <h tmit. U < 

, is? n^nis)\s?*y isys i/^qfni/ji/fp^x is? ny ji-)iy^ 

—Jl^nisy, is? • CK isji/^nisy, i/? • /<'; JU^-P^X is? p-f 

yp-f ^JU^P^X ^P^^-JU^P^X 

^>fr£>&Sig¥i:y)lt£tIS 1 oX(i2^u±©^y,^7°51 

U<v P^P^JU^P^V 

, is? ny JL—juy^—ju^nisy, 

u<s :>^P^P^JU^P^V&S 

[0015] *mR<Dmm&feT#\*mi$T2>mwiV'<7? K©^, 
cyy—tf®j= t\is? n^nis)i^nisys is? • y x - JU7=j —)\s 

3Luisys is? p p-f isju^nisys RZfJ£tit>(Dikfi<£&£'£Biw(DM'n 

^s 5mm%u±m?£L<, 
i0fifi%j^±3buyifsL<. i5fis%j^±3b^IA\ t/c. ±RB 

pr;^bt»©IE^^<b. 90fifi%J2TFtfi?3i U<. 6 

0fifi%OT3bU y ttfg IA\ 

[0016] £fcs is? P7 jL—JUy^—Jl^nisy tis? u^uisju^uisyosm 

tt, [Cyc lo(Tyr-Phe)/Cyc lo(Tyr-Tyr)] (iN y^ysi' ̂ is?'—if jiS.^^1 

M<Dffi&frbs 95/5-35/65 tft&t. L < . 90/10-40/60# <fc y 

90/10-50/50#;* £>IC$?3; lANo 

[0017] £/c, P7 X-)\,yz>-Jl^nisy tis? P^P/JU^'J isyt(DM 

mtt [Cyclo(Phe-Tyr)/Cyclo(Tyr-Gly)] (£% ^r^y^-y^^ris?'— -tzPitF 

90/10-30/70#$?% L < , 90/10-40/60#<fc y L 

<, 90/10~50/50#£ blZft-3. IA\ 
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[0018] msmxkv*-??- K©HS 
m?L&s tulB 

7°^ K (D-f h U 0 AJ&, ti'JO AJ&, tiJlisO AJ&, "7 V* is 0 A 

7>^-t7A^ mmiks mm&s 
^7I>It±^s "7 U-f >It±^s U > =flti^ *> J- ^It±^, ¥LSt^ =i/\0W3k 
, y^Mm, -fn^tymiks mmiks 
a y X) u y i£in=f) =f if <Q ti s 0 

[0019] Ktt. 

tf-esso flUtf. 
£<£<. 611^7°^ K£J« • SfcJSJ&^ltSCl^Ccfcy^SftTfcJX 

, !Hi2 0 0 3 - 2 5 2 8 9 6 Pept ide Sci., 10, 737-737(2004) 

I-s^LT?#^ntcmmztfrmzm^zzttt'ezz0 ^ 

<h t s j*iMt€T£y s o ̂  #-c $ s 0 

[0020] Fz^mtzmtezmimLTmbtitcimyiittes mi^ic 
tt, 0!J;Ltf, ^^7°^ K^7K(C2 0-5 0 0 m g/m L©)jiS"e)^?^1± 
, 4 0-1 5 0°c©Mt\ 5#-1 2OBt^jp^LTiiM-rso^^-e^ 

So mbntcmm^NLT, mM^y, 5®. si/t>#si. 
m. ^^©JraSrfroTfc <fcl\, 

[0021] %m%iz& 

[0022] &±(D£?lZLTmbtlt£*f£VR(D&WiV'<7lL\:5UZ;t(Di&&s *+ty 
Tyt*isy-iz(D^PI# LTJ*It(D£»J"TS/c6b(C1"S £ 

o <fcoT, 
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zmmtzo 
[0023] 

M &* v- y ̂  y x * *> y •—tf © £ PIS L T J* it © £ »j -r s c: 11>< 
mIMI€•T m m.m% h z ̂  ^ > 51 > * * *> y•—t? PIS 

${il<£~F£!l©-^rc£>y. ^^7°^ KXtt^fte>©J&£SB^"r£M$ 
ttlSo 

[0024] ^0^©SIt{S€T^y(i. KfmcnWfcV^-Jl-
ic&fj-f £©-c£>*u£, &&\ 

\>sTs WtiL. Jlffls WL^(D±WM^:^^(DtLXm^b 

tlSo 

[0025] *mmmmm&TM(D&j3-%:mtz>&m£LT&, m^j*iMt£€Tf 
*S> til tv— ^3^T-*S>T?dfe^T-o $yx.tc£\ ill] 

Sltifn^ Mils SHIPIHS MtollLttMISiks tfiiks SUB 

. rnm^s mmmms mmmmms mwp$sfwy^tis0 

[0026] ^0^©®it{®€T^y(i. mi*. 

. mMicj:y^y, #tfc&k %um. mnm. s^^y. mm. is^y. m 
iML m^tUPiXs yMU(Dj5&lZtit^Ts $£&k MUM* Ms 

si, ti-f-t)i%m(Dmftm>?s na, s^y, ?L£y^©;M^cs^b 
t/c, ztib%mniz£V&MT&J5&S £&rayic<fcy 

s J5:£s mfc#] iz <fc y PM£ -tt s (c <fc y L T t <fc 
[0027] t/c, fulBm^CfcMtS^0^©Ji^^7o51 KX(i^©J^(Z)#^M^ 

t#S <£9&mT-£>tU£i: <, ^cpg££ft£t(zm£&^o *$§Bjj]©j^^ji 

My^0^1©i^^^f KXtt^0J&0^ifi£ LT(i®t1~100 

fifi%*£S"C£>£0 &fc\ KX(i^©J^©# 

^x^oikommon 



WO 2015/194034 11 PCT/JP2014/066424 

[0028] 

T?$£c yUKDm-S&s flUtf. ffMft. &T. &tete&z&5-L 

y i$-^t"*u£ <fcv,\, 
[0029] *SgB£©J^j|{£T#J©£-£fitt. *<Dmis 

& Ms mmz^^r 
0IJA.I& 

KX&^ODJ^CD^t: h^lIXM<h UTlt% {**50kg0t: bVl B^/cUs B 

£ U < £0. 2mgU±s <fc y £P S L < &2mgkl±, £ t> izBt. U < li20mgJ^±-C 

&y, JfS L< (J10gJilT. <fcyifS U< &5gJilT. £ <^Cfcf £ L < &2g£lT 

-£&s0 t/c, pjfMrofe-^fiiBHF'gica^T, i 
T\ &fc\ cid-e 
, h4PJX*<h&, t: KM^T 

FfDMUtzftizmfe-ztite^o 
[0030] *0Mffl#^C^T;^0J!0®g|{S€T£!J®$^#^&s &£L<teM 

^mmM0)&T%:>&W£tZ> t: S-?£>£#, £*X 77, -^#0^®]^ 
, -f2% TO, O-y^fD^y hfij^, Xte, b 

% itju^roglgllljjfei-efeoTti<fcv,N0 ^it, ifii^SlMt# 
i^iM@te;/cW-"c&<* ifn^®it{i(Z)±p#Eic 

FftSStite^KU/cW®^ ML£^KL/ciM®{*, Ifn^sit 
&fs ifcT. -f7*X 2jy*#©£tfy 

W£Z~JV >^©#tnSl^^qq)(DMXM(D#^Mli!^^^\ ifil^®lt{il®± 
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[0031] mztc, 

fc\ j*it{s©€T£^<h-t&m<h&, mmLtc^wsojKmm&TM® 

[0032] t/c, KXtt 

^©j££±§E{mc$^L/cil^C, Sit 

lfflse<istfim©m tea, ^t^c^T^:tf£££ti-£--m 

[0033] *:PgB£©)£iP;^C£LNT&. fu§E>£il^m<h 9. *fm<OWfc 

^7°^ t/c, *fgBKX(i^0 

LTf^LTtJ:^ t/c, tPS £ lift< 

[0034] ^B^©^^ic<fcn^ mwm*^i;zztte<ihL*m%m%:i%,Tt 
zzttfviffittiizo 

[0035] uTs 

[0036] <§m> 

Rrt^liWtMifcfero^ffli^co *y-y^y 
s tiJUt^ist^JUizJUn-Xi- h >J ^AJ^CCMC-Na), ^P/>(Tyr)% J?M 

(ti^A^u^ **s-Jis(h^77ffl 

; ZP^'JX-Jk ^7>It;b U 

ttM; tfizm&fatiim; ^79 
iz'f ^r "V MiCayman Chemical Company£t!^ ; L-Tyrosy Ig lyci neliSanta Cruz 

BiotechnologyttM ; Glycyl-L-tyrosine(iSigma-Aldrich£i:!^ ; y^ 
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^ttl±liS^(T-PER)% k Pierce BCA 

k 'J X31 \y yM~J"7 V ^967 JL)[/7°\/ — h (iThermo Scientif 

icttM; y-y K u oAmmrnmmtm; K U 

[0037] <fcfcf+Mr> 

ISM 1 TiiStudent' s t-test£:^K\ |fe©§Sll$y"T:i£one-way AN 

OVAT'^ift^/T^fr^ Dunnet' s test£^l\T#11J:b$$^££^iite L/c 

o ip|l(c£tt£ r*j (iP<0.05, r#j (ip<0.«h L/co &i> 

s il tl'QCDlB^/Tli^TSPSS for Windows(J£||j3i5llO release 17. 0(SPSS£tM) 

[0038] »yi (in vitro XOPMftfflCD&ltf) 

k K-e&£Tyr-Gly, Gly-Tyr, 

7ItTyrlC^^Ts in vitro(C33lt'2)^r"lt>51>^"^r'>'y—"tf (XO)^!#^ 

[0039] 967 xjU7°U-h0^-7 xjKC, pH7. 5©'J >It3fSi)S(PBS) 

£ 1±fc4U/L© *+*- V^yt^isV-H(XO)£75 ̂  L A tU X0ftit)j§]t(C 

ft L T ̂  7"?1 KX & 7 $ 7 It m^lJt ft £ <fc 9 ̂  £ 5 M JP 

u KX(i7$yit©ftit)jiS(i50~500MM)o ^(om 

s PBS(C)^?^1±/c250MM(Z)drHt>5l>;^;&20ML^PL. 30^Mi(C£tt£ 

PMJt£^ftJtf+(Synegy HT% Bio TekftM) £ffl^T)iy£ L/c0 £>lJt(C 

feHtsxopM^(%)tt-FiB©itw^ic<fc y wai Us xopi#^tt(ic5jS)^^to 
fco ^UC1 2ffl|I©Tyr#^^^7°51 tr'PMS 
Stt(IC5Jit)£, ^2(C8ffl|I©Tyr#^^^7°51 K0100AtMlC£tt£* 

tfPI»(%)£. ^3(C2 OffllKDPhe#^^^^ 

tr'PlSStt(IC50{®)^^L/co f^s 7'^ > 

hP-J^Lt, ^^P©®It{S€T^y"eS)^7P70|J y-;U(IC50{g : 12. 5yu,M 



WO 2015/194034 14 PCT/JP2014/066424 

u/co 

[0040] 

%Inhibition = {———————lx 100 

A : 

B 

C 

D 

A~B 

ijf ^SsflP^of- y-f/V'mm<D2^rm\Z^d\-y § P^Tfeit 

[0041] [ill] 

Tyr(^-P K<£> 

X0 (^f-t?) 

IC50(MM) 

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 



WO 2015/194034 15 PCT/JP2014/066424 

[0042] [MZ\ 

Tyr(f-n^y)^^^7pf - K<£> 

JlsSKMn 
IOOJZM 

1u n TX) 
PIW^(%) 

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 

[0043] 
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[H3] 

3 

Phe (7 31 ~;V7 y ~ K 

(O XOi^rf-y^y^^risy—^) P1W?£'I4 

w&m IC50 (ii M) 

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 

[0044] ^1, RCXOPMStetf&£ CI ^3<fc 
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yTyrtfPhelCSS&fe* <hXOPI#Stt#;$llt" & CI £ 

[0045] Ifc, Cyclo(Tyr-Gly)% KCDTyr-Gly% Gly-Tyi\ Z^XltTyr 

ris wc^i-0 

[0046] <fcy, mwfcT&zt-exomgftfetf&mzti&zttffrfrVs mt 
is ̂ 7"TWfoZZLt if M.WZ &Z> Z.t ^ tl Z> o 

[0047] =5tii2 

[0048] tlSilt £ft£7®t£BALBc7 7X£B*^ U7tt#£>IiAU 151^011 

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

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

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

(CjpJx£l±/co 

[0049] **7 U ti-H%:m^tZZ£lZ£?Ts 

Jfil4^^ii£±^£-t±-£$lM"C£>£o U 7AJ^(P0)£ 

Sil^lCcfcoT, imSItte^^UK^^^ML/cCPlanta Med 2009; 

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

drWlt^^U). 2) P0$^(P0^ 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^tlSfM$^ Ltc0 1 

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

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

i>iN"ClltSB*f$M<fc y$Jfii£?Ti\ Mti(cM£&L/c0 fefnL/ciM 
tt^ST45#^flS Ufc&lC8000rpmT10#^SI/t>£fTl\ Jfiljf £0JJX L/c0 
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[0050] Jfajf^®It{LKi7i80E^^/fgS(Bii^/7 J 

ftft-otco £1^121:^1-0 

[0051] "77X0STB$£, 7K;^L/c7°P^7--tfPI#^y^^^>'U«h, EDTA£ 

>/^ailSH(T-PER)(CJPA.T*/ctt, 15 

000rpm% 4°C-ei5^^^5L. 0JIX L/c±;f £dpHt>^ V:* tf(XO)^ 

L/Co tr'7>y 

-tr-r^y k K£ffl^T)iy^L/co 

xom^v-y^jw BUV->7JW h^^tssam^y^j^sfdni 
TviL^i fflA'y 7 T — ^Detector <hHRP£98/1/1 (Mmtt) T'IP L 

/c^/Tffl^^^;U£50ML»L/co ^T-e37°C, 

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

5-595nm(C^^^^£)iy^ L/c0 Jfiljf *X0S1£ttmU/mU M^XO^tt&Pie 

rce b Ufc^ >/ 

TmU/mg<h||^ L/co Ip^^rHI 3 (C^fo 

[0052] HI 2 i; y % CycLo(Tyr-Gly)ttfflfife#0<llC®^iH£"F^ffl?:^'ri>:fc©"e 
Cyc Lo (T y r—G Ly) 30^ 1OOmg/kg^-^^i T7 • 7° U 7 — £ |W]^i(CP 

t/c, HI 3 i; y % Cyc Lo( 

Tyr-GLy)100mg/kg^-^g|Tii77P 7°U 7 — JHmg/kg}^^^ 

jfaJf ^ © dp+t > ̂  > * dp *> y - "tf £ »J f £ o t Z> o 

[0053] ISM3 (^®Itifn^7 7 7>(cft'r^^s:^7051 KfiMiI^©i£n;i®IMt€; 

ISM 2 K»ilt) 
tSSilt Sti^y2<h 

llCLt^llU OT©5i#lCT&ltf£frc>;/co D IEtS#(NormalS£ * 

dpyvim^ftL). 2) PO$^(PO^ **vyWM&hV). 3) PO+7 

• 7°'J y—JU1mg/kg$^(P0 + AlJg¥), 4) PO + ̂ a^^ K»ilt)2g/kg 

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



WO 2015/194034 19 PCT/JP2014/066424 

= 6~7)0 LTs §Si£$y 2 £ [q]^i(C LT, l^rfr^T 

i£H£H4(C^f0 &fc\ 

Cyc lo(Ser-Tyr)% Cyc Lo (T y r—G ly)% Cyc lo(Tyr-Tyr)% Cyclo(Phe-T 

yr)% Cyc lo(Leu-Tyr)% Cyc lo(Val-Tyr)% CycLo(I le-Tyr)% ^.t/Cyclo(Asn-Ty 

r) (D^f&Fn £ m ̂ T 7°^ K»ilt) (C £ tl £ * <h ft £ & 9 liM L 

tc^CD^m^tc o 

[0054] *S^7> ^^7°^ K(/\^T-ZL-h AM, T-

M)4ttM)£^^7K(C200mg/mL(Z))jiS-e}^?L. 132t>T30#mf&miC,1M63£ 

'Jt LTt#^tl/ct(Z)£ffl^/co ^^^7°^ K#^ 

M£LC-MS/MS(C^LTTIE©^#(C^^T)iy^L/co fcfc'U Cyclo(Tyr-Cys 

4 (C^lTo 

[LC-MS/MS##r£#) 

LCg® SHIMADZU UFLC XR 

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

40 °C 

A: 0. 1 % dr'it B : * * y - JU © ̂  => VX > h 

/jit3S 0.2mL/min 

)EAM 2yU,L 

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

reaction monitoring) 

[0055] 
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[H4] 

K iS'&ik (X 103ppm) 

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) 

[0056] I4MI4J: y, ^^7°^ 

£fc0"C£> y s fc ©-?&£ d <h 

[0057] =5tii4 
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) 

mwmc^ 
§Si^J2^*mcLT3MlU VlTOSmzTm^tt-Dtcc 1) m^?¥(No 

rmalgf, 2) P0$^?(P0^ 

3) P0+7P7°'; y-;Hmg/kg^I#(P0+AL||), 4) P0 + ̂ s^^ Kf& 

MM200mg/kg$^^ 5) PO + ̂ S^^ K»ilt)400mg/kg$^;$s 6 

) PO + ̂ s^7>K^MiI^800mg/kg^^(^n=5~6)o (tulE&^Cft 

U T. U ,1^00 2 <h I^HtC UTs }&^- JkXfUtfB. £ ft -3 T ifiL Jf ^ 0 SltM £ Ml £ 

U/co io^^rlH 5 iZyjk'to 

[0058] m 5 J: Us *s^7°^ K»iI^«800mg/kg-e^-r^C^(CcJ:l'J. 

*r ;U-?OX(DS@£{itleft U T#11 tf) <b*U ^®]XhZ>C£if 

5^# i)o 

[0059] Ktt. 

y, f^KMET?3i>£/i>$<D&T5t)Sf^&£j£nN iyftffl<D/i>iBa>£>£ 

tt. mMlzfrtc?X 

s w. 

mm±(D%mRim®i 
[0060] *#gB£©®iMt®T$y&N m 
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HacOlfiH 
5RII1] *s<7U h U ^h7 7-JI/fP^X ^P-felUU^P/X *>£P 

7°P U JU^PS>X i/^PfPi/J^'Ji/X P^P/JU^P/ 

X $/ ^7 P 7 x zj|/7 7 - Jl/f P s>£ P P'f /JU^P/X s> 

^ P U/JU^P/X i/^Pt^fi/'Jl/fPi/X PZ^-JU^1 

P*>X S/^P^JU^JU^P^X s>^ P/<'J JU^PS>X *>£P 

^VP^^fPi/X <>^Ph^-WP^>X *s<7U TX/iJls 

3-J19- P*>X ^^P77/^7^-JI/fPs>X s>£ P^JU* $ -JU 

^PS>X *><? nyju^—ju^nt/ys p*>x 
Jktfist >#<?&££¥<*: 

5RII2] i/^p h U ^h77-;i/fp^>x ^P-felUU^P/X ^Ou 

7°P U JU^PS>X i/^PfPi/J^'J^X i/^Pf Pi/Jl/f P^> 

X ^>^P7i-Jl/77-^fPN>X ^^PP^WP^X s> 

^P'J^fPi/X ^^PtXf^il/fPi/X :>^ PZ^-JU^1 

P*>X ^>^P^J^$Jl/fPi/X *>^P/<'J JU^PS>X S>£P 

^VP^>WP^X <>^Ph^-WP^>X *s<7U TX/iJls 

3-J19- P*>X ^^P77/^7^-JI/fPs>X s>£ P^JU* $ -JU 

^PS>X *><? nyju^—ju^nt/ys ^P^^-JU^P/X 

Jktfist P^P:XU:>7>7M Vfr£>&£!#<£ 

8t^'>?/^70-51 KS)'2) l/N(i^'(Z)±m^:'a;^"f" "f" •SJzK 

IMt€T£yo 

^113] 

T?£>£, Il^il 2 |E®©®It{S€TSo 

5RII4] i/^P h U ^h77-;i/fP^>X i>^P-tr lUU^P/X *>£P 

7°P U JU^PS>X i/^PfPi/J^'J^X i/^Pf Pi/Jl/f P^> 

X ^>^P7i-Jl/77-^fPN>X ^^PP^WP^X s> 

^P'J^fPi/X ^^PtXf^il/fPi/X :>^ PZ^-JU^1 
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p*>x V^P 

i/0uv\st—)\s3-u^y^ y^P7X/^Jl/ 

^^P7^/^7^-J^P^V» Sy^P^MU^-JU 

P-^Ps>^Us>X-r< >#£>&£!!¥J; 1 OXK2 9 

Jil±®51 P /y£MW&V«7°^ K2fes 

€TJM$tlo 

!?&£. !i^iI4|B«c0Slt{ii€TffllI^o 

^iI6] i/$ p K 'J 7° S 7 7— JU^P v>s v7 p-tz 'j il/fni/X S>^P 

7°P'JJl^P/X i/^PfPyJl/^'Jt/X *>^Pf-P$/Jl/^P*> 

X ^^P7x-^77-^fPs>X $/£PP>f S/JI/^PS/X s> 

7 P 'J yJbf Ps>>, i/^ptixf^l/fpi'x ^>^P?7-^ 

P/V, ^^pyH^bfPvX fy^ P/<'J y^P 

-f 7P-T S/JU^P$/>, i/^PhU^-^P^X y^P7X/\°Jl/ 

5^l/^P*>X >y^P7Xn°7^-Jl'fP>>X p$-JU 

fpj'X s>£P7;u^—JU^PS>x ^^p/ft-HPyX 

S.T/^P^P^US'XTM yiiinsfp^vt^ 

-ammL 
&W1 t/<7 a S 'J ^h7 7-^fpyx Piz lUl^PS/ V, v^P 

7°P 'JJU^P^X i/^PfPyi^'Ji/X y^PfP^JI/fP^y 

X >>^P7I-JI'77-J^P^X v^PP-TS/Jl^P/X *> 

^P'Jyjl/fPi/X y^Pt^fS/JI/fP^>X i/^P?7-W 

p*>X i/^P^Ol/^;i^P:yX V^PA'J^PS'X y^P 

'fVP'Ti/^Pi/X s>^p^^il/fpyx /^P7X/\°^ 

^JU^P^X i/^PT^^^-J^Pi'X *>^P?\/U*$-JU 

fP>>X ^>^P7J^-WP4>X P^^-JU^P vX 
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P^P:XU:>7>7M VM&tl&^Ui/ylz^ 

y-y^yt^ts v—-tf PM$y0 

^118] 

T?$> &. n^ii 7 tm(o ̂  +f > ̂  y* ̂  *> y--tfPM^io 

5RII9] i/^P h U ^h77-JbfP^X ^P-felUU^P/X *>£P 

7°P U JU^PS>X ^^PfP^i^'Ji/X i/^Pf Pi/Jl/f P^> 

X ^>^P7i-^77-Jl/fPs>X ^^PP^WP^X s> 

^P'J^fPi/X ^^PtXf^il/fPi/X *s<7U -7y—)l9-

p*>x ^>^p^j^$ji/fpi/x i/^p/^jji/fp^x i/<?n 
^VP^XbfP^X <>^Ph^-WP^>X i>^P77>/^U 

^JU^P/X *><7 P7X^7^-Jl/fPN>X *><7 u9)\/$ $-JU 

^PS>X *><7 nyju^—ju^nt/ys ^P^^-JU^P/X 

Ikxft/tni-nt/ji/t/XTj yfrt}te2>%t£,')M&ti2> i :?x&2^ 

51 > * dp *> y —tf PI# tie 

^1110] 

T?$> 2>. ll^II 9 §5*6(0 dpHt > ? >dp *> y--tfPMfflM^ctlo 

^1111] J*It{g£€T£l±£{£ffl(Z)/c<!s/)(ZX i/^P h'jXh7 7-Jl/fP^> 

X s>£p-fe'J JU^PS>X ^^pXp'J^f P^X S>^P^PS> 

^yj^X i/^PfPi/Jl/fP^X s>£ p 7 X - JlTy- Jl^n 

*>X ^^PP^WP^X ^^P'J^fPi/X ^^PtlT, 

^^JU^P/X >>^P77-WP^X 

X i/^PA'J^fP^X i/^p^yp^^jlfpi/x i'^Ph 

-JU^P/X ^^P/XAWfPi/X i/^P7^7^ 

-JU^P/X ^^Pyj^^-JlfPi/X Sy^7 uyju^r-ju^u 

*>x JU^P/X Jktfis<7p^p/v/u/x^-r ># 

£>&£!#<£ yjltfft* 1 ^X(i2^^±©51P/>#^^^7051 
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*^1112] t&tctiXDs v^7P h 'J 7°h7 7->'U51P/>. *> 

^P-tz 'JJU^nSsy, v^p^p'J^^Ps>>s :>£ P^P/JU^'J 

;y>, nj-n^)i3-n^ys i/^P7x-ii/77-WPvX 

^^np^^fp^x i/^p 'J ^^Pt^fy'ii/ 

f-P/X i>^P77-WPvX ^P^Ol^^Jl'^P/X :> 

0 PM'IUU^P/X i/^p^ypi'^fpyx S/^PhU?|--

Jl^PvX i/^P7X^J^JbfP^>, ^^P7^7^-ilf 

P/X ^y^P^l/^^— Jl/^P^X i/^P7J^-J^PvX 

/^p^f-^-^PtyX Jktf*sO yfrhtaZ) 

!¥<fcyj§l£ft£ 1 9X(i29J,)l±0f py K&3 

!i?RlI13] iy^P S <J ^K77-JbfPyX Pir 'J ;i/^P;y X v^P 

7°P U JUf-P/X i'^PfPyJl/^^yX y^PfP^fni/ 

X ^>^P7x -jVT^—iV^Ui/y, i^^PP-f SyJU^U->yy */ 

<7u>) i/ju^a^y, •>^ptxfyji/fp>>x i/Ouj7^-)^ 

P*>X i'^P^l/nil/fPvX y^P/^'Jil/fPS'X v^P 

-f 7P-f :>JU?P^>X P K L/^iJlfPyX y^P7^/^ 

^Ji/^aisy, i/9 JI^PS>X n<fj\s$ $~JI> 

^PN>X >>'?P7il':Jr-WP^X P^ 5^ —;i^Pi>X 

RX?is<7 U^-Uiy)Vi/7s^^i yfr<bt!:Z)ffi& y 51&*t£ 1 OX(i2o 


