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(22) S a r : +f;U=l 
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(30) CI e : P P-T V> 

(31) A i b : a — 7 5 / -< V (a— aminoisobutyr ic acicL 2 — 

(32) Pen : L —s\—i/=r 5 > (penicillamine) 

(33) a I I o - T h r : T PX U7|- —> 
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cfc btLS0 ItStLtli, 7;u^;uS, 7v;uS, 

7KSIS, 75/i, 7W75/S, - hPS, x;u/1x-;us^#fl^is 

Arg ( N 02) : N - y - - h P TJU^f-X C 

ys (SNO) :S—— hPyXf^f Cys (S - M e) : S->fJb 

yXj^ Cys ( S —a I I y I) : S-7lJ^yXf'f >% V a I - N H2 : 

/^J>7 5 h\ Va I - o I : (2 -75 J ~ 3-/^)1- 1 -

~3$J — ;U) ft, y — G I u — Cys ( 

SNO) -G I y [£T!E(7)fi;i£5££^-f ±!E r - G I u-M 

et (O) fc^Hr-GI u-Cys (S-M e) (O) (O) [£X 
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1 6 5 3-§-[zSHi6^tLTl^-g)$Il[iN 

o 

^bfrb 

tttii 

^f§0J(7)=I^Bft#^ljfeSlN[i^=l^Bft#^lj[iN ^0)££X\ Xlttk 

•knnW[3l^FllL a £BfoWtiKDmR^JH4tIP LXS mRfc*'4tir&zttfV 

cF§0 \^(DW\^W.%'\t LT(iN $IJH_(£\ #I4N HH§L "0"R^I4N 

if 2 5 y'Ms VM 5 >ii^- h y ^A (MSG) £<tf(7)7 5 y si^i, -r / v 

>- y >ii (IMP) &t<7)Mii^ ^-fb-f h y ^A&t(7)iMii^iN ^x 

>ii^ t(7)if b tLN M [^ (iff (7)ife x x t ̂  if b tL S o 

[0025] ft, 
^<t Lx^Lm&mm-k^it, Tcsmft^t^pT-fcy, ^ic, -€-011 

x&&0 zzx\ rigj^j tit rjfiigj tW\B.x& 
y, mmtmto)MM^m&Tsmmmo^ttixti-ox 

:®J;a^»tpapatlt 4^fL 3—^;U K /<$-% OV-AW 
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(DILMISK =" —t —V—)\,—t£l£(DW\WMeJk 

Is—^vfa-, ^ftt* 

jb<&ifb*i30 x, 

^ Kx-f b*i§0 e;h,b(7)d*> 

Ll\ 

*#§^0=1 ̂  d t [Z<fc y, ^tLb 

(7)#nDn^^LfrB#, g«DT*[iJjj:<T-€-0^[c, IgM*§;IJSi§&t/;#bfr£ 

$•!& £<§> d t ̂ Tr cf<§> o 

^IL^3-^l/h[:||Lttt, ®^n°^lBM3~4%Trfe-g)(7)[z^ 

u -tfpjiijM diifto. 1 %mm) tftibtiT^s0 

pft #-^^ij it z H b M • IB jft n°n ic & ̂  •T? & & o 

[0026] £tz, *miH<D=i?mij*fflfo&wti&'£=i?mij*ffl(ts tyfri-n *° 
—I^JjPt" Set&£?£LIAO *#g0J^ 

r-G I u-Nva-G I y £7ti—<7j%m£$-g%t£&£,$i &&&&&? 

So *°-^J!*4£^f-f£:£nDnt LTli, 0i]*[£, TH-

^xJpxN y—-tz—v, IPlix—bti^o ?H— 

#ij*.[£\ *#§0J(7);t°n&flJ$#D[3fcl^TN 0. 005-8 OS* 

b^h/So 

ttzs *MW<D=i9RttJ3-fflfo&Wt1&'£=i9miJ3-ffl(ts e-?Jl*'4£ 

i~#t)*>s *#§0J(^ r~G i u 

— N v a — G I yt tf-?Jl*'4t 3^5®^ &?i#t-f<g>o If—7 

Jjji*4£^1"3&iat LTIi, Mz.i£s tf-?x^xN 

=i—>t?—7s tf-y^mx-y\ if—xfl^if b*i£>0 if— 
7J^0^mlc!ft[z$iJ©[ifcl^ ^ijH.tf#nDn5iiji)c^[zfc^TN 0. 005-8 

0 b^h/So 

[0027] Jfc&EKICfcl^TEIl^btlSr-G I u-Nva-G I y 
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5/*mmr-G \ u-NVa 

-G i y&vmmzti&Tss&x.iZ'iJTFtfiktDMm&MtfiLm&mG 
s W£140£T*&j|i[£<fc<, Mx-lts tuu 
/tt^vyuS^cDiitiSic^LTii, 7y=E-^Aiks tlJ^A 
W(D7J\/t> lJi£Mt(Dl&s tiJl/isOJ+s 7^v^Af07il/^ UiHtl 

t(J)tk, 7;U5-^A^N h'Jx^;U7 5>, 

=EJls7\s>J>, tsP'JyX yy^P^yib75 

> If 0^17 5 'J v>H(7)i&St£7 5 >mt(J)ik$ 
mf&zttfx$&0 tts i&ii, fttii, ffi 
si, mitymmmommmtcDik, ra, ^x>gtN 
s >1511, =i/\^ii, l§ii, /^ii, 

x^->hiiN x7h^;u®, Hit, v^li, 
;uii, 'J > * >x;u*>iiN H>I?>X 

[0028] *#g^(7)=i^B*tt-^ik fo£lMiif£=i^n;M^mN $tm 

t*tSo 

^ M'4, pBft|4^(7)#fI^nDn[zlB^LTffll^-g)^<!:^Tr^-g)o 

M'4, pBft|4^(7)#fI^nDn[zlB^LTffll^-g)li^(7)S$t^/d:r-G I u-

Nva-G I y(7)M^t;fjfffl^tL-g)7 5y K(7)M(iP/TM(7)^m 

3&<#b;tl§mT?&;tl[£ft[C$1j|S£jtl£l^ r-G I u-Nva-G I y 0) 

l&t//X[£7 5/ii£L< lt^y°^ Kc7)!<?r LT, &PDP, tfc*4&3lM*IE 

\!fc%m(D±*AWL$:W^t LX, ttlttHZ-Dl^XO. 1 ppb~99. 9l 

M%N L < (£ 1 p p b~1 0 MM%N cfc y L < (£ 0 . 0 1 p pm~ 

1 
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[0029] *#gf^(7)=i^n*tt-^lk &pDp3H§J?!c!feU 

tlfc&Eu M'4, L 5 & & b^ 

&mMatemmmmzz bizmsz-ext 
LTIi, m*-l£s ?>=i—X, ILflt, vaflt, MM* "?>-h 

-;k T^XHJX h\ 7pjx^u>^'j=i-;k t KP 

=i—;u, 7pj7r^vx^u>v;n££ > 
leteiixxxyk M=7^^S 75/Si, 7KN 

If btL<So 

±SH(7)pBftJH4(i, ^^Trffll^btL-g>^-ftL(7)pBftJH4TrfeoTtcfc < 

£ yM^^[zligtlZ±^(7)t(7)^lf btL^o 

±SH|p|BftJ^|40d "^>N Iffix Jp-xii, S <!: • tt 

s WztiammMs IfUmil, ;tfii, 
jfcS&EliX* 1 Hp pb~99. 911% 

^£•££>£51-r-G iu-Nva-Giy ffclsxt Z> Z t ZWtkt t Z> 

S &M$k'knn(DW:&J3}£:£lMii&t&o z z Tr nDn t L X Its MM# 

LlAo 

[0030] *#mitR, 

zt&ft&tir&s #fI^nDn(7)M^^;S$-lim-r-g)o c;n?#^Itfc&iS,<t 

LTI ts IMtpWfJ Ll\, 

*#§ W <D =1 <7 B£#-^$IJ £ m I^ & MM ̂  Pel n° 0)§g |Z O (AX It s T ~ G 

I u N v a G I y ANb^-§)MBft±^^^IJ$-S^#nnJ^I4 (^JH.(S\ d^BftJjji 

Us tzAj&hPTk^flMfcU Hl£]x^X) 518, i&^C: 

set, !#bft&t£:tnDnJl*4;I£#D££ blcfPIt'&ilS^t:, tfc&EiX 

[£ tfc& Si 0 §&£ 41 Pel pDp(Dli^WlL^„ 

::t\ r-G I U-Nva-G I y ^ b ̂ 5MBft±i^lJ$-^nDnJH4l3 

t^^pp^lSja^rBlpp^r-G I u-Nva-G I y ;I 
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Jf £ 0 . 01~9 9 9 900llppm, £?£ L < (£, 0. 1-2 0000 

Olip p m <t L l^o 

x, mm®u ^ 
i£u ILMSi, Xlis •HibtDJjpi&Ei) CSJnLts ibtiMtpDp©r-

G I U-Nva-G I y ;lJf £0. 0 1- 5 Olsp p mN L < (^ 0 

0 5 — 2 Oil ppmdrt ̂ I^E^TCF b ^ LlA0 

Xs r-Glu-Nva-GI y 

tfc&Ei0 r-G I U-Nva-G I y ;lJt£ 0 . 0 1-5 

Olip pm, L < 0. 05-20llp pmdrt^Ifi^^t© 

[0031] ±aE0lli£^&[::fci^T\ tfc&EiJbt/K—<7&-k&X&&(Dtf 

LL\ ^(?)^'p, 0 . 0 1—50 II p p m(7) 7 — G I u — N v a — G 

I yd:, 0. 005-80 mM.%<D^s—Om%%ts 

Ll^o 

±tiO)U^)iIZ fc l^T\ tfc&Ei *>< If— 7& &EiT?&£0 J&< 

Ll/N0 ^ <£)i|ln\ 0 . 0 1—50 If p p m(7) 7 — G I u — N v a — G 

I y ts 0. 0 0 5-8 0ll%(De-7M<!:, 

50J&<$f£ Ll^o 

x, Lxits ±aB0&Eiicjjpa.t\ 

7-7l/-h\ h • MT-

fcif&Ei (X^-h^#nDn) A\ • 

(i?>T^U-^#pap) LT&lf b 

^1/ 5 o 

OTIC, HJS^iJ^ifT^W^^blcPLOiwrs^s ^bte*#§ 

HMJ 
[0032] (^Jj6^lj1) 7-GI u-Nva-G I y (7-L-^^5M-yjb/\'lJJb-^lJv» (7) 

-a-jiJc 
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Boc-Nva (t-Butoxycarbonyl-L-norval ineN 4.44 gN 20.4 mmol) <tGly-0Bz 

I • HCI (Glycine benzyl ester hydroch I or ideN 4.12 gN 20.4 mmol) 

(CH2CI2N 100 ml) [zmMLtzo J5J£$£0 °CIHJx^;u7 

(Et3NN 3.13 mlN 1.1^1, 22.4 mmol) „ HOBt • H20 (1-Hydroxybenzotr 

iazole hydrate, 3.44 g, 1.1 SI, 22.4 mmol) &t£WSC • HCI (1-EthyI-3-( 

3-d i methy I ami nopropy I)-carbod i i mi de hydroch I or ideN 4.30 gN 1.1^1, 2 

2.4 mmol) %1)U7itz0 U (16B#P01) 

feftLtzo RfemzmmmmLs (150 ml) ZtiaZ.S M®. 

7K (50 ml) , 5 %^7X>ii7K^ (50 ml) T-2HK S&SP&^Tk (50 ml 

) , 5 HJ^A7K;£;& (50 ml) Tr2[HSt;^P^7K (50 ml) 

vfoftLs ^L tzo V ̂  A £ 6 ® L T 

6;S^;JlEJ±;I^Ltza mmzn-^*Vy%1)Uz.&tm£kitLtz(DX\ 
%SI^^ILtlifcs ;jHU±^*tLXBoc-Nva-GIy-OBzI (6.88 gN 18.9 mmol) 

LX%tz0 

Boc-Nva-G I y-OBz I (6.88 g, 18.9 mmol)lz4N HCI / (94.5 

ml) &1x\z.s ^ST*mrB11S#Lf=0 ;JlEJ±;I^LTv7h^>^|^^N 

iZn-/s^> (30mi) ^n\7LxmK.^-t^m^mm^)^x, nw 
^WTrH-Nva-Gly-OBzlHCI &mtz0 

[0033] H—Nva—GIy—OBzIHCI ^•tnE'fb^ f U> (130 ml) [z&JgU °Clz 

fa-otzo JSxJ&^l-Z-Glu-OBzl (N-a-Carbobenzoxy-L-glutamic acid a-benz 

yl esterN 7. 03 gN 18. 9 mmol) „ h 'J 5 > (2. 90 mlN 11 20 

.8 mmol) , HOBt • H20 (3.20 g, 1.1^1, 20.8 mmol) &t/WSC • HCI (3.98 g 

, l.mi, 20.8 mmol) &tia7itz0 U 

m (16B#r01) mWLtz0 ;u (1000 
ml) &1X\z.s M®.m*s 7K (100 ml) , 5 %*x>&7k&& (100 ml) T-20 

, mtWk&lk (100 ml) , 5 %^ii7K^^ HJ^A7K;£;& (100 ml) X2\B\R 

l/fSfP#±^7K (100ml) U Ltza 

^50 °cizix\mLtzmzs zm&mmmrn 
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ft, MlES£&LTZ-Glu(Nva-Gly-0Bzl)-0Bzl (10.16 g, 16 

.4 mmol) £££mt LXi§tz0 

x£/-;u (250 ml) <t7K (30 ml) (7);I^;^lzZ-Glu(Nva-Gly-0Bzl)-0Bzl 

(10. 16 g, 16.4 mmol)<!:5 (5 % pal ladium/carbon, 1.20 

g) £}jn7L, 50 °CX—fa (14B#r01) , 7kMW-W\%'TX$MkM7t:ttft-otz0 Jx 

7K (100 ml) frplr-f-DltoTLtzo 6 

L tza Bj&Z'PMOykt x£ j —bffl&SH LT r-G I u-Nva-

Gly (4.59 g, 15.1 mmol) £efe$SH<t LXmtz0 

ESI-MS: (M+H)+ = 304. 1 

'H-NMR (400 MHz, D20) 8 (ppm) : 0.82 (3H, t, J=7.4 Hz), 1.23-1.37 (2H, 

m), 1.55-1.75 (2H, m), 2.01-2.09 (2H, m), 2.38-2.48 (2H, m), 3.72 (1 

H, t, J=6.4Hz), 3.87 (1H, dd, J=17.8 and 20.9Hz), 4.21 (1H, dd, J=4. 

4 and 8. 9 Hz) 

[0034] (U%W\ 1 ) C a S R#gIJE?°^X 5 K(7)PM 

C a S R#gIjE?°^X5 ^OmU&UTO&oiZfi^tzo 

N C B I IZ&MZHtz D N AIB^IJ (CaSR (;b ;U AgUfa) : NM_00 

0388, 2) &jtlzs PCRlZ^a^jS^'J^DNA (?*9-

— (IB^iJ#-§-3 : ACTAATACGACTCACTATAGGGACCATGGCATTTTATAGCTGC 

TGCTGG) , RlT- (IB^iJ#-§- 4 : TTATGAATTCACTACGTTTTCTGT 

AACAG) Z^mLtzo 

thfiWcDNA (ClontechttM) &W&tLXs fuSS?0^ T-

, XtfPfu Ultra DNA Polymerase (StratagenetiM) \>XY<D%z\$-X 

P C RLtz0 9 4°CX 3 9 4°CX 3 0 fps 5 5°CX 3 0 fps 

7 2°CX 2 3 5\E\mi) ML tz'ik, 7 2°CX7 #ELfe£l±tz0 7tfP—X 

n%PtW}%'lTl\ DIM Agrfelit2£T?gr&Ltz&s ^^Itl^oTPCR 

x, mmizm%bmLtz+)-^x 
m\\(DD N A-? — t> — t&&ir&ZtVs P c Rm®i(Dm^m^Ltz0 
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^7X5 h^$-pBR3 2 2$fl|igiEcoRV (TakarattM) [Z 

tommumzpcRizk-oxm^ztitzmfc^rnfrzugat 
ion kit (PromegattM) £ffllATiI£nLtza vi >J 17 • 

=1 'J D H 5 P C •-" 

5 3J&SCfK&tt£ii$Si U Ml- P C Ri^sM£]£ D N A^SlB^iJ 

«#f[c<fcoT«4SlLf=0 

K£ffllATt hC a S R#gIjE?°^X5 KhCaSR/pcDNA3. 

1£ft§SLfc0 

[0035] (lit,»J 2 ) CaSR7 d-X hSI£(7)flMffi 

293E^Bata (EBNA1#gIJEHEK293im, ATCC No. CRL-10852) £, 200/i g/ml (7)G4 

18 (vx^x^v» 10%(7)^vMifll}f^#t;DMEM/Ham's-F12 (3. 

15/ml Glucose^^Dulbecco's modified Eagle medium, fX^) Iz 

Xt%mLtzo 3x106ceel ls/10mlTrF25^^X=ilzft^N C02>f (5 

%C02, 37°C) lc24B#rBllfM Ltz&s h 7 >X 1 £ v a >|it^Fugene6 (Roche 

) izTt hCaSR#gIjE?°^X5 KhCaSR/pcDNA3. 1 £ h 7 >X 7 1 £ v a > Ltz 

am' s-F12lzTH]i]XL, 70, OOOcel Is/wel I Trpoly-D-lysine coat 96we11 plate 

(BD-Biocoat) [zfifH Lfc0 

COi-ty^^—ZlzXUmm&mLtz&s ZO)fflfo&mmLtz% wel I pla 

te?bN bin±t!}L, Assay Buffer (146mM NaCI, 5mM KCI, 1mM MgS04, 1mg/ 

ml Glucose, 20mM HEPES(pH 7.2), 0.75-1.25 mM CaC12) [z&Jg LtzCa2+1k% 

Js^^Calcium 4 Assay Kit (Molecular Devices) £200I/we 11 L, 37 

°CT*I mr$s #a^T-^ST-io#f*m Ly&£#tz0 

i!(7)96weM platelz, 0. lyoBSA^^Assay Buffer[Z;H$¥ V,tzWM.\ta®£50 

/i I /we 11 ;^^IP I FLEX Station (Molecular Devices) 

*m%^tz0 

[0036] (EC503iai;£) 

^^^P|fr^0^^3iJt0g^fil<bg/hfil0M(RFU(Max-Min)) £FLEX S 
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tat\on(D£W}EfWizxM&btz0 -fb-n^S;£;!tJ3^}jnB#(7)RFU(Max-Min) $-100% 

, 1%BSA^Assay Buffer£f£fflB#tf)RFU(Max-Min) £ 

wtmmLtz%n.m&%tnLs mmv? hxfitt K?0|J 
XAl:ti-^7^7fO^Ls S1W50%B#(7)'fb^^;lJtTrfe'g)EC5oiil£ 

ntsbtzo ^tz, tmmtLx, mmzmmLtzhv* 
2N a3[Z^Lfr0 

1 

EC50, ju M 
y —Glu—Nva — Gly 0. 055 
y —Glu—Val—Gly 0. 075 

[0037] a 2 

ik&Wo EC50, n M 
y -Glu-Ala-Gly 0. 016 
y -Glu-tLeu-Gly 0. 09 
y -Glu-Thr-Gly 2. 8 

H 3 

it EC50, n M 
y-Glu-Val-Gly 0. 039 
7 -Glu-Abu~Gly 0. 025 
y -Glu-Cys-Gly 0. 7 

r-G I U-Nva-G I yli, ffefl) r-Glu-X-GlyS!0li£££-f S'* 

KtlsllSJtlCiS^C a S 

[0039] *mm 1 =^P^^;5#(DM 

r -GI u-Nva-G I yIzo l^T N i) =i 0 

$MWttlfFiiliC^(i^T0<fca[c||Jf5Lf=o ( 

0. 0 5 g / d I ) , >|V v>ii- IJ >ii ( 0 . 0 5 g / d I ) N ikiti- h 
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(0. 5 g / d I) untLXitSMR&o. 

000001-0. 1 g/d I =i ^ 

Lfro sm&JB&lc&^Jjpzi > h P-;Hz^ Litt££M 

[ZOlMTIi, NaOH-ei^Dn>hP-JK:^LpH±0. 2(7)rpS[Z^^ 

-t+T^fflLfro =l>hP-;U: 0 ,#vN : 3,&, 

[C3i^ : 5 jS (t (t (t ^[3. 7-Glu-Cys-Gly 

tiSSM.OjItLfco -5 

— 0 — 5 LfclE$|[c^f L, LTSEA~3~-§> 

#nDn(7)pB^iif§£mfiTr 1 

;H;$I-^P Lfc r -GI u-Cys-G I y <t r-Glu-Val-Gly©2jffili©IIA< 1 Of&lt^i: 

mjZX$&% (SSHftlcfflBg) Ltz0 mmits n = 4T*HJf5L 

tzo ft, r^c^p^j tit, o~5B>0Mifc, \kmtt%i\m(Dm$i 

Vfc&o ±fEffl;lJtT^SJA< 

^a^^;iJt0^m£^4iz7fsLfco 

Z(D$nW:s r -GI u-Nva-G I ylil^CT) h Klco^TIi, IvftltH* 

-ZVMT7h> (r-Glu-Cys-Gly) 0^1 0^SJt(7)St£Tf M< 

ztlz /-Glu-Nva-Glyli, £bC:iS<, 1 0 OfS3£0iSS14£*rf 3 Z 

tt^Tfr^Mz. o 
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iiS (g/dl) 3 ̂  y f-iiS (g/dl) 
&9fc 

y f-

=r > h n — )V — o 0 — 
y-Glu-Cys-Gly 0. 01 3. 0 3. 0 

< £50 

7-Glu-Val-Gly 0. 001 2. 5 3. 0 mmm, oz 
<9 &5„ 

7-Glu-Val-Gly 

0. 005 3. 5 4. 0 #f4lL 06 
?j5 9 

y-Glu-Nva-Gly 0.00005 2. 7 2. 9 Z§I?4!L , 
•1 ' -1: J:R < -6 

y-Glu-Nva-Gly 

0.0001 3, 0 3. 3 MM, t>o/5Sf?^^5fe 

y-Glu-Nva-Gly 

0. 001 4. 0 4. 0 
#"50 

7-Glu-Abu-Gly 0. 002 3, 0 2. 0 7 Glu-Val-Gly J; *J 

y-Glu-Ala-Gly 0, 001 3, 3 2, 3 
^fSCtS0 

y-Glu-Abu-GlyA 0. 001 2. 7 3. 0 
So 

7-Glu-tLeu-Gly 0. 001 2. 5 3. 0 

[0041] r — Glu—Nva-Gly(i r-GI u-Cys-G I y [z J±$£ L X ft] 10OfS, r~G I u-Va l-Glyfe 

Zlz&^Xs <tt10^ISJtiS^o Wzs r-Glu-Ala-

Gly, r-G I u-Abu-G I y. r-Glu- t Leu-G I y(D £ a lzs m#. 

) r-Glu-Nva-GlyAMlftTl^ C. htfiftfr-otzo 

[0042] fMH2 zi^yift^at±(pmm 

r-Giu-Nva-Giyizo^r, ^mmzmmizt ztzmmmmsxoum 

a[cmsLtz0 

tibs Mufti-HI U -r J V>ii- 'J $*&<D a L 

tzo VM 5 h 'J (0. 1 g/d I ) , ikiti- h'JO 

A (0. 4g/d I) UntLXit^MRZO. 0 0 
0001-0. 1 g/d I =i 

$Lfro > h n-;nz^Liit££M 
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NaOH-ei^Dn>hP-JK:^LpH±0. 2(D^lZ^fc>^X 
itmLtz0 =l>hP-;U: O^L 3i^ : 3 Ms 

5j&tt&tt&lZs RmZ&VWmizt&tzSb, r-Glu-Cys-Gly (7) ft 
, *&R*£#*3.0j£<t Lfc:0 -5~0~ 

tzs #n°n(7)pB^||f§£mflTr 1 U a Ltz 7~ 
Glu-Cys-Glyt r-Glu-Val-Gly(7)^iffi(7)^^1 0\^m^ktm%X^^ ($$ 
e<l[:il) %/i*^-tLtz0 Ml*. n = 4T*HJf5Lf=o r*K rftp^j <t 
It, 0~2#(7)MB*N ^^B^(i^-tLjai5f(7)MB^Trfe50 

it, ±!Effl;lJ!T^SJA< ftaift&;lJt<7)$£ll 
5 (ZTK Lfro 

^(7)$£HTfi, r-Glu-Val-Glyli, (r-Glu-Cys-Gly) (7)&j 
1 O^SJt(7);£t£Tffoo:/i^\ r-Glu-Nva-Glyli, £bC:iS<N 1 0 0^3$ 
(Di^i/SI -§><—<!: ^/]s ̂ /h/fco 

[0043] ^ 5 

mm ifl.® (g/dl) 3 if® -=> / y \-

=i > h u —}V — 0 0 — 
y-Glu-Cys-Gly 0. 01 3 3 itM, Jir^ 

< ^ -50 

y-Glu-Val-Gly 0. 001 o 3 -?> j c?, HIPS, 0"5> 

y-Glu-Nva-Gly 0.00005 2 3 T>otf* "9 

0. 0001 3 4 
4'5„ 

[0044] r-Glu-Nva-Gly^MStLfr=i^B^#^t4£^L, ^(7)MB*/^ 

mifc (Mfc&fci:) 
o r-Glu-Nva-Gly[£r-Glu-Cys-Gly[zJ±$£LTft]100^ r-Glu-Val-G 

ly&^CiJt^T, =1 ̂ < t JbWtemmM^tzisb, $t>&bx 
Lfc^oT, & <-J fHIfro-fftzi X hT5 =i Om 
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[0045] iil 3 HrizfeIt5 =1 ^7 

Y -GI u-Nva-G I y Iz o N HUSK r-Glu-Val-

Giyety N vm^tzo 
t mmurn.it\>xro & a izn L tz „ * &n*^ t # * b ti & && t 

LXs yp|i)?±0f+f- h • (X^-hltpp) (Dit^tLX 

s TtTl5£*lT 1^7-rx^'J—A, 4#^, 7-7U-F\ 

A£f£fflLfc0 ^ifctfiflJjPl&Ei • • Xt7^^i:tpDp 

&&iFn) 0^<b LTTt7l5tf)^>X — 0. 1 M%TtTl5$*=l V 3 — 

VZLTKX McJjpa.fc'*—X K rtrlSfey va fc«fctf2li%/^ 

£ — VZLTKT- MCJJP 7Ltz^—X h£{£ffl Ltz0 J±$£t"<g> r-G I u-Va I -GI 

y(7);IB-Mlco^TN 0 0 2MM%t Ltza r-Glu-Nva-Gly 

[ZOl^T, 0. 0000001~0. 0 1 MM%lZXMaLtz^(D, MR* 

&miiLtz0 ^>hP-;ui£itM]tf) 

-k&X&Zo h 

• —)\y : ±s : +N : + + , ^^1-^1^+ + + <t Ltza + £ 1 N 

+ + £2N + + + &3tL, 2&bl£2 = + + &£\ Etts: 

A LtZo £tz, #nDntf)PB*§f1#§£fl?lTf 1 

;^}JP Ltz r-GI u-Cys-G I y <t r-Glu-Val-GlyCD^iffiCT)^^ 1 

($SBW(c«4g[) ^^7-tlfco n = 4XMMLtz0 Y-

Glu-Val-Glylzo^T, ±fEffl;lJtT^SJA< =i ̂ Ltztfs E 

fitl::J±$£Tf£<g>;lJt(7)$£m£a 7 tm 8 izjf; Ltza 

(r-Glu-Cys-Gly) (7)$] 1 0{%mm(D=iO 

r-Glu-Val-Glylz^L, r-Glu-Nva-Glyli, £bC:5~1 

3f&3i<b^L < M&7F£titzo 
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§5$^|* mm 
(fifi%) r-f y —A mm -=?•—•=? 1/— f-? -Y f 

y-Glu-Val-Gly 0. 002 + + + + 
•y-Glu-Nva-Gly 0. 00015 + ± + + 

0. 00028 + + + + + 

0. 0004 + + + + + + 

[0047] m 8 

M 
(1S%) 3i>3 —< <o -y 3 f> 

— ̂  h Jf ^ h 
•y-Glu-Val-Gly 0. 002 + + + + 
•y -Glu-Nva-Gly 0.00015 + + + + 

0.00028 + + + + + + 
0.0004 + + + + + + + + + + 

[0048] r-Glii-Nva-Glylzol'vT, TR'J — bX-f — 

^ P* tiIS W £'^r (7) & nn [ 3 fc IVX s ±it (D M P* £ ± I•f 5 ̂  M £ =1 £ P* 

£ biz r-G I u-Nva-G I yli, nVBO'k&iz 

fclMT, r-Glu-Val-GlylzibL, 5 ~ 1 3fS3£<t^ L < iS^=i ̂ P*tt-^£14 

LfcAbt, nDnSC£$1£(Dtz 

&bs r-Glu-Nva-Gly£ffll^<g> z t iz 

<fcy, *I«l[mT-nDnSC&#jb<WfllT-&60 tts ht=i^P*tt-^iJ£?i 

m?Z>Zttfni&XfoZ> o 

[0049] WI4 r-Glu-Nva-Glv(D7K-^x^xiz-^^5yJi^ 

7 —Glu—Nva—Glylzo^T, =i — Glu—Cys—Gly ( 

Vr-Glu-Val-Gly<fcyiH^, i|UWB1fr b3$££ d <tjb< 
Jb^ofro cfcoT, mRfcjb<3££§7K—^XJF-

XlZjtfL, r — Glu—Nva—Gly^\ y —Glu—Cys—Gly Qy 

-Glu-Val-Glycfcy^L<^m^Trfe5^<!:£'i,tll^ffili!:itl3cfcyp-<fr0 

"g&mmumz&TtD&oizmfaLtzo mPSTK-^X** (W55. 

111%, 1^9. 311%) ^5. OM%<t&3<fc?[-!&7k[-iSfl¥U 

C0TH—^x^xj^jftlz^L, sC^<bLTr 
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—Glu—Nva—Gly, y —Glu—Cys—Gly, Xli y — Glu—Val — Gly£;ln" Ltza 

(1) r —Glu—Nva—GlyO. 000 311%^: 

r-Glu-Cys-GlyO. 0 211%, (2) r —Glu 

— Nva —Gly 0 . 0 0 0 3 Ii%«t |s]1llTffo<g> T —GI u—Va l-G I y 0. 000 

3 11%, (3) r-Glu-Nva-Gly 0. 0 0 0 311%i (D• ̂  

14T*&«5r-Glu-Val-GlyO. 0 0 211%, £J±$£flMffiL, "TK-^X* 

Ll^" ±tza fFfflfi[iN= 

9T?HJf5Lf=o y —Glu —Nva —GlyO . 0 0 0 3 S!%0^jb< "TK—£ xJfX 

Lfro 

Z0$S£frb(1) t (3)0«fcaiC, r-G I u-N 

va-G I y0[53^Wb^(C "TK— £ xJpX • JERfctf)/^ >X 

[0050] a 9 
N = 9 

i§g 
(**%) 

3^ 
(**%) 

y-Glu-Nva-GlyCO^T ̂  
, TK— ? 
* ||©/^y^?:I 

(1) y-Glu-Nva-Gly 0. 0003 7-Glu-Cys-Gly 0. 02 8/9*0 

(2) y-Glu-Nva-Gly 0. 0003 7-Glu-Val-Gly 0. 0003 8/9*) 

(3) 7-Glu-Nva-Gly 0. 0003 7-Glu-Val-Gly 0. 002 8/9*) 

*)^E7K¥5%Trr-Glu-Nva-Gly(D;W, TH—£xJfX£MBfc • JH,Rfc(7)/^> 

[z3£g>Jf£ L^<tw*30 

[0051] r —Glu—Nva—GlyIzoL^T, r —Glu—C 

ys-Gly^r-Glu-Val-GlyJ; y & "TH— £xJfX£MBfc • J1,B^(7)K—X(7) 

L < <t 

t&Zttf#r>tzo TH— 

nDn • MJjniiS. • M=f- • x-f y£fc£[zj£<El^b*iTl^0 lot, r-G 
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lu-Nva-Gly[i<fcyi£ziX hfc^tMlTr, £ C t L 

[0052] fiJ!5 r-Glu-Nva-Glv(Dlf—^x^Alz-^^yJi^ 

y — Glu—Nva—Glylzo^T, =i — Glu—Cys—Gly ( 

vr-Giu-vai-Giy^y^tt, 

-fofr-otz. cfcor, 
< tf — L, y — Glu—Nva—Gly^\ y —Glu—Cys—Gly (-?\/U£ 

^r-G\u-va\-G\)/&l)mL<®]mt}x&&zt&,gnmmumz. 
& y m^tzo 

"g&mmumz&TtD&oizmfaLtzo mise-^x^x wv6i. 
211%, 2. 211%) £3. OSl%<t&3<fc?[-!&7k[-illfl¥L 

, tf-?x^X;£;ft£pMLfc0 Z(D tf-?x^X;£;ft[;:*f L, sC^<b LT 

y —Glu—Nva—Gly, y —Glu—Cys—Gly, Xli y — Glu—Val — Gly£;ln" Ltz 

o /l$[i2j£sHSi]iit®&&£flH\ (1) r—Glu—Nva—GlyO. 00 0 311% 

y —Glu-Cys-GlyO. 0 211%, (2) r —G 

lu—Nva—GlyO. O O O 3 Ml%<t |p] If iTr <£><§> y — Glu—Val-GlyO. OO 

0 311%, (3) r-Glu-Nva-Gly 0. 0 0 0 3 El%<t |p]^(7)=i 

S14T*&Sr-Glu-Val-GlyO. 0 0 211%, £J±$£flMffiL, "tf-yj: 

Ll^" Jj$¥M£-t±fz0 flMiliN 

= 9X£MLtc0 y —Glu —Nva —GlyO . 000 3ll%©M "e-7i^ 

£a¥tiBLtz/<*JU$k$£ 

1 0 IZTK Ltzc 

Z0$S£frb(1) t (3)(7)«fcai3, |H]^(7)=l^B^^iffiTrtN r-G I u-N 

va-G I y0[53^Wb^(C " If— 7 xJpX • JERfctf)/^ >X 

*.~f Ll^" Zttf7jz$tltzo 
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(it%) 
fW 

(it%) 
•y -Glu-Nva-GlyCOjj 

\f—y^3c^(D^k 

^x.TL 

©: 
(1) y -Glu-Nva-Gly 0. 0003 y-Glu-Cys-Gly 0. 02 9/9*' 
(2) y -Glu-Nva-Gly 0. 0003 y-Glu-Val-Gly 0. 0003 8/9**' 
(3) y -Glu-Nva-Gly 0. 0003 y-Glu-Val-Gly 0. 002 8/9**' 

*)^E7K¥1 %Tf 7-GI u-Nva-G I y (7) If— :7X^X£MB* • JH,Rfc(7)/^> 

[::3£g>Jf£ Ll^<tWa.30 

**)^E7K¥5%Trr-Glu-Nva-Gly(7)^-^\ if—:7X^X£MB* • JH,Rfc(7)/^> 

XC:3£g>Jf£ L^tWa.£o 

[0054] r — Glu —Nva —Glylzol^T, ^ B*tt^t£Tf £><§>;! Jt£> r —Glu—C 

ys-Gly^r-Glu-Val-GlyJ; y & " If—"7xJfX£MBfc • ®B^(7)K—X(7) 

nDn • MJjniiS. • M=f- • x-f y£fc£[zj£<^b*iTl^0 tot, r-G 
lu-Nva-Gly(i<fcyi£ziX hfc£tMMT:\ & Z t ttf&t L 
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^1*1 ] r-GI u-Nva-GI R^#^lj0 

^112] (a) r~G I u-Nva-G I yd, 

(b) r-Gi u-X-GI y 

&mt) , r~G lu —Val-Y (Y(i75/StXttZS/ 

"3") , 7 — Glu — Nva, 7 — Glu—Abu, 7 — Glu 

— Ala, 7 — Glu—Gly, 7 — Glu — Cys, 7 — Glu — 

Met, 7 — Glu — Thr, 7 — Glu—Val, 7 — Glu— O 

rn. Asp — G I y, Cys— G I y, Cys—Met, G I u — 

Cys, Gly — Cys, Leu—Asp, D — Cys, 7 — Glu 

— Met (O) , 7 — G I u — 7 — G I u — V a I, 7 — G I u — V 

a I — N H2, r — Glu — Val — ol, 7 — Glu — Ser, 7 

— Glu — Tau, 7 — Glu — Cys (S—Me) (O) , 7 — G 

I u — Leu, 7 — G I u — I I e, 7 — G I u — t — Leu 

7 — G I u — Cys (S-Me) b & <§> f f £ lJ 1 flXli 

2mu±(DT S / MXte'*?0? K, 

o 

^113] 7 — Glu — Nva — G I y^O. 1 p p b~9 9. 9 11%^ 

^114] 0 . 0 1-50 SI p p m(7) 7 — G I u — Nva— G I y <t, 0. 

0 0 5-8 li 

^115] 0 . 0 1—50 SI p p m(7) 7 — G I u — Nva— G I y <t, 0. 

0 0 5-8 OM%(7)e-?Jl*'4<!:, !i 

^1*6] 7 — G I u-Nva-G I yfrb 

^Sbicam-r ^nDnxii^n°n(7)M^^rBinnn(7)M^ 
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~?j/3k o 

[gf;fcJg7] r~G I u-Nva-G I y b 

t^^pp^lSja^rBlpp^r-G I u-Nva-G I 

y 0. 01—999,900 If p pm<!:t If 

JRJI 6 IHii(7)^nDnX(i^nDnJH4(7)M^4]rBlnDn(7)M^^;S o 

[!i^I18] % bft£tfc&n°n 

(D r — G I u — Nva— G I y £ 0 . 01—50 SI p pmd:t 

[Ii^<119] r-G I U-Nva-G I y ^b^-g)MB^±i^lJ£|^#nDnJH4[3^ 

Jjp;l£-fSin#, tfc&Ei0r-G I U-Nva-G I yjlJt^O. 

0 1—50 If p pm<!:t If 7 SHi)i(7)S^#nn(7)M 

[!fr*iJt10] tfc&EiJbt/K—!i^l!6-9(7)^-ftL 

1 Ii[CIHi6(7)^nDn(7)M^^;So 

[!fr*IJt11] tfc^nWlf— !i^l!6-1 0®^f 

1 Il[3lHi6(7)^nDn(7)M^^;So 

[sfjR3l12] !i^l!6-1 1 yt#btL-g)^nDnX(i 

1§t nn (7) M Jjit ^t3 PBI nn o 

[!i^Il13] r-G I u-Nva-G I y 

<§K tfc&Ei0mifcig3£^£o 

[!fr*iJt14] mmM 1 3fEit(7)^;£o 


