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£ i V i£±lL ~7 lyf y StUL 'J y =f B£iks :> a 7 WM, ?LB&8L P / \ 0 @S±^ 

, 7 7J1/HI, 7°P ti^VSfi^ !fel@fi^ 

if y 7.7U ̂  > Still iF) # If b ft •?> o 

[0022] KHi, 
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mm*7°^ K«7K • 
H1200 3-2 5 28 9 6 Pept ide Sci., 10, 737 

-737(2004)(C|ES©^)i(C^-^TliM'rSd^t-e$^o if 

IPtu 75 J 

TUl^o 

[0023] 

tt. ^^7°^ K&7.MC 2 0 ~ 5 0 0 g /m L 

4 0-1 5O°C0^#T\ 5^-1 2 OBt^Jp^LTIiM'TSd.h^-e^S 

o mbtitctmmzttLTs mM^y, 5®. >Ms. mftzm 

[0024] F%^Tzmfa%ffom&L-cmbtitcmmM£&s 
. ^7°5lK^7K(C2O~5OOg/mL0)JiS'e}^?^1±, 4 0 

~i 5o°c©^T\ 5^>~i 2 OBt^jp^LTiiM-r^d^^-e^^o m 

btitctmmzttbT. mutely, 5®, &&§. & 

[0025] ^^7°^ KCDJ&tt, 

[0026] ^LtCDJ;-? (C GLP-10^ 

$£{£il UT»:!§t£B&#fS/cto(CM SQ <^T, 

Bmzztc. L P -1 

[0027] SfcttG L P - 1 ^©ff#JUC]^ U/c 

jg=iafillxt"o §££IIX^;£(i CD v^7°^ K 

mmiz&^Ts mMs ABE. 
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btlZo 

[0028] tti 

tzmniz, pjtmz^vmL &W#L 
iM£lk >i>R£!J^£t][]x.T, ffiffls ISfS&k 

Ms m^Ms tiy°iz)^m(DmMM'ps ?L^y^©^y 

mzmMittzzttf-eszo ztib^<D^^mtmzmmt 
t/c, 

tl^flflZ^ti) ICPMtis 00 Z. l£* llUnn © J1 $ 

S o 

[0029] t/c, KXtt^©J£©^ifitt, *©&-£ 

MPA &j3-jj)£te£'$:%mLs *mBM<Dpm<D®m<D&mtfmbtiz<i:?tj: 
£V$>til£<k<s 0Hz.l£s t#A©:p<ygt£ 

Kt/c&^©^©$i«^\ <fc y L < izmB 

^blZft-3. L < tti¥C©Sl* 

7°^ K S fc^$f S L < £0. 2X 10ppmJ^±% J: y $? 

£ L< &0.2Xl02ppm£l±, ^blZ&£ U< (i0.4Xl02ppm^±-e^y, ifS L 

< & 1.0X106ppmmTs <fcyifS L< m.0X105ppm£lT% ££>£$?3; U < &0. 

5Xl05ppm^T-e^>So Sfc, 

tt&mvtv*-??- <£ y L < tti#B©^)|**; 

^7> £ blzB£ L < 

Ktyc«^©J^0li#^s^s SfSU<tt0.2X10-2rag/100n«LJ^±x <fcy$fS 

L < (i0.2X10-img/100mL^±% £ b iZfcg. L < £0. 2mg/100mL£Lt-C& lJ * if 

£ U < (i1.0Xl03mg/100mL^Ts <fc lJ #?£ U < tel. 0X 102mg/100mLJ^T^ ^Sb 

lZit3-£ L< tt0.5X102mg/100mUrF"C£>^T:fc <U\ 

G L P - 1 Ktf £&££• 

s+m©tu^&. G L p -1 L 

<» 10fifi%J^±^J:yifSL<. 15fifi%£Lt #£££$?£ LUo 

±PSfcM$£Rl:£;*ft&l^ 90fifi%J2TFtf$?3i L < . 60fifi%J^T3bU y 
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if£ K£/c(i^©LT(is PAT 

( 1 ) is <7 • h [st-Jl^n :>>X(i^©^©#^m : 0.40X10-0. 70X 105p 

pm% if ̂  L < (is 0. 40 X 102~0. 70 X 104ppmo 

(2) n/<lJ )l3Lni/yX&:Z(Dlk(D<a^w : 0.30X10-0. 50Xl05ppm% 

iftLOis 0. 30 X 102~0. 50 X 104ppmo 

(3) n?Jl># < -JU^USyyXlt^0ik0-a^m : 0.20X10-0.40X1 

05ppm% iftLOis 0. 20 X 102~0.40 X104o 

(4) Vn-( SsyXte^®ik(D-a£w : 0.40X10-0 

. 70 X 105ppm% iftLOis 0. 40 X 102—0. 70 X 104o 

(5) Ss? n7)l^-)l7°n IJ >X(i^©^©#^m : 0.40X10—0.70X105p 

pm% if ̂  L < (is 0. 40 X 102—0. 70 X 104ppmo 

(6) *>£p ^y^'tCD^CD^Mm : 0.20X10-0.50 

Xl05ppm% if ̂  L < (is 0. 20 X 102—0. 50 X 104ppmo 

(7) >X(i^©^©#^m : 0.40X10—0.70X105ppm 

s iftLOis 0. 40 X 102—0. 70 X 104ppmo 

(8) : 0.40X10-0.70X1 

05ppm% if ̂  L < (is 0. 40 X 102—0. 70 X 104ppmo 

(9) : 0.40X10—0.70X105p 

pm% if L < (is 0. 40 X 102—0. 70 X 104ppmo 

d o) *>t p-r VP-fisji/'j i/yx&'tcDikcD^w •• 0.50x10-0.90x1 

05ppm% if ̂  L < (is 0. 50 X 102—0. 90 X 104ppmo 

(11) i/<7 n?Jl># $">/UP-r : 0.80X10-1.30 

Xl05ppm% ift L < (is 0. 80 X 102— 1. 30 X 104ppmo 

(1 2) i/^P-T VP h U^->X(i^©J^(Z)#^M : 0.20X10-0.5 

0X 105ppm% iftL<(is 0 . 20X 102 — 0 . 50X 104 

(13) i/^Ph h U^->X(i^©J^(Z)#^M : 0.30X10-0.50 

Xl05ppm% ift L < (is 0. 30 X 102—0. 50 X 104ppmo 
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( 1 4) h : 0.40X10-0.70 

Xl05ppm% if L < (is 0. 40 X 102—0. 70 X 104ppmo 

(1 5) : 0.40X10-0.70X1 

05ppnK if ̂  L < (is 0. 40 X 102—0. 70 X 104ppmo 

(1 6) : 0.40X10-0.70X1 

05ppifls if ̂  L < (is 0. 40 X 102—0. 70 X 104ppmo 

(1 7) : 1.00X10-1.60X1 

05ppifls if ̂  L < (is 1. 00 X 102— 1. 60 X 104ppmo 

(1 8) : 0.90X10-1 

. 50 X 105ppm% iftL<(is 0. 90X 102—1. 50X 104o 

(1 9) K U 7°h77>X(i^©J^(Z)#^M : 0.10X10-0.3 

0X 105ppm% iftL<(is 0. 10X102~0. 30X 104o 

(2 0) i/^?P : 0.20X10 

—0.40 X 105ppms if U < (is 0. 20 X 102—0.40 X 104ppmo 

(2 1 ) i/^P77/^fJbP^ : 0.40X10-0.80 

Xl05ppm% if^L<(is 0.40 X 102—0. 80 X 104ppmo 

(2 2) i/^P-r 7P-r : 0.70X10-1.2 

0X 105ppm% iftL<(is 0. 70 X 102—1. 20 X 104o 

(2 3) *>£p-fe U>/UP-r ^>>X(i^©J^(Z)#^M : 0.70X10-1. 10Xl05ppm 

s iftL<(is 0.70X102—1. 10X 104ppmo 

(2 4) is? n-f vn-f S/Jls7Xs<7^>mX&^(Dik(D-a£w : 0.70X10 

-1. 10Xl05ppm% iftL<(is 0.70X 102— 1. 10X 104ppmo 

(2 5) ^P-tzU,/l^>7.7M >X(i^©J^(Z)#^M : 0.40X10—0.70X105p 

pm% iftL<(is 0. 40 X 102—0. 70 X 104ppmo 

(2 6) ^>^P7 h >J 7°K7 7>X(i^©J^(Z)#^M : 0.07 

X 10—0. 20 X 105ppm% if ̂  L < (is 0. 07 X 102—0. 20 X 104ppmo 

(2 7) i/^P77-^P^ i/>Xtt^(Dik(D^w : 1.40X10-2. 30X 105p 

pm% iftL<(is 1.40 X 102—2. 30 X 104ppmo 
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(2 8) : 0.40X10-0.7 

0Xl05ppm% if L < (is 0. 40X 102—0. 70X 104ppmo 

(2 9) is? >X(i^©^©#^m : 0. 60X 10-1. 00X 105p 

pm% if ̂  L < (is 0. 60 X 102— 1. 00 X 104ppmo 

(3 0) : 0.70x10-1.10x1 

05ppm% ift L < (is 0. 70X 102— 1. 10X 104ppmo 

(3 1) *>£PCK*>JU K U 7°h7 7>X(i^©J^(Z)#^M : 0.10X10-0.3 

0Xl05ppm% ift L < (is 0.10X 102—0. 30X 104ppmo 

(3 2) i/^P h U 7°h7 7-Jl K U 7° h 7 7 : 0.04 

X10—0. 07Xl05ppm% if U < (is 0. 04X 102—0. 07X 104ppmo 

(3 3) L-7^-;U7°P <J : 0.40X10-0.70 

Xl05ppm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 

(3 4) : 0.20X10-0.50 

Xl05ppm% ift L < (is 0. 20 X 102—0. 50 X 104ppmo 

(3 5) SsfWJ -)lT^-yXlt:t(Dik(D^m : 1.00X10-1.6 

0Xl05ppm% ift L < (is 1. 00X 102— 1. 60X 104ppmo 

(3 6) ^>^P7 JL-)lT^-yXlt:t(Dik(D^m : 0.3 

0X 10-0. 60X 105ppm% if U < (is 0. 30X 102—0. 60X 104ppmo 

(3 7) i/^7Ph U 7°K7 7->'U51P^>X(i^©J^(Z)#^M : 0.10X10-0 

. 20 X 105ppm% iftL<(is 0. 10X102~0. 20X 104ppmo 

(3 8) : 0.30x10-0.50 

Xl05ppm% ift L < (is 0. 30 X 102—0. 50 X 104ppmo 

(3 9) VP-T ^>>X(i^©J^(Z)#^M : 0.50X10-0 

. 80 X 105ppm% iftL<(is 0. 50 X 102—0. 80 X 104ppmo 

(4 0) i/^P77-JHz 'J >X(i^©±^©#^M : 0.40X10-0. 80X 105ppm 

s iftLOis 0.40 X 102—0. 80 X 104ppmo 

(4 1 ) i/^?p: 0.10X10-0.30 

Xl05ppm% ift L < (is 0.10X 102—0. 30X 104ppmo 
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(4 2) 'J >Xttt(Dik(D^w : 0.10X10-0.30X1 

05ppm% if L < (is 0.10X 102—0. 30X 104ppmo 

(4 3) i/yX&'ZCDlkCD^w : 1.50X10-2.30X1 

05ppm% if ̂  L < (is 1. 50 X 102—2. 30 X 104ppmo 

(4 4) : 0.10X10-0.3 

0Xl05ppm% ift L < (is 0.10X 102—0. 30X 104ppmo 

(4 5) n/^t-AT^->X^^(Dik(D-a^m : 0.20X10-0.50X1 

05ppm% ift L < (is 0. 20 X 102—0. 50 X 104ppmo 

(4 6) i>^l=K Vn-( SsJlstfJlsf ^ymXte^CDlkCD-a^ : 0.50X10-0.9 

0Xl05ppm% ift L < (is 0. 50X 102—0. 90X 104ppmo 

(4 7) vn-f i/Jlsiz'J >X(i^©J^(Z)#^M : 0.50X10-0.90X1 

05ppm% ift L < (is 0. 50 X 102—0. 90 X 104ppmo 

(4 8) A'UJU-tz'J >X(i^©±^©#^M : 0. 50X10-0. 90Xl05ppm% 

iftL<(is 0. 50 X 102—0. 90 X 104ppmo 

(4 9) -JUyj ̂ >>X(i^©J^(Z)#^M : 0.40X10-0.70X1 

05ppm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 

(5 0) *>^P/<'J JU K \yt~yXl^(Dik(D^m : 0. 30X 10-0. 60X 105p 

pm% ift L < (is 0. 30 X 102—0. 60 X 104ppmo 

(5 1 ) :>^P/<'J >/U7>/U/^dr>ItX(i^©J^(Z)#^M : 0.50X10-0.90 

Xl05ppm% ift L < (is 0. 50 X 102—0. 90 X 104ppmo 

(5 2) i/^P^U ̂ U7°P 'J yXU^t(DM(D^M : 0. 30X10-0. 50X 105p 

pm% ift L < (is 0. 30 X 102—0. 50 X 104ppmo 

(5 3) P P-T i/)V7°n 'J >X(i^©^©#^m : 0. 50X 10-0. 90X 105p 

pm% ift L < (is 0. 50 X 102—0. 90 X 104ppmo 

(5 4) $ ~)l<f 'J : 0.05X10-0.09 

Xl05ppm% ift L < (is 0. 05X 102—0. 09X 104ppmo 

(5 5) *>£p h U 7°h 7 7-JIV : 0.20X10-0.4 

0Xl05ppm% ift L < (is 0. 20X 102—0. 40X 104ppmo 
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(5 6) -Jiy : 0.30X1 

0~0. 60 X 105ppm% if L < (is 0. 30 X 102~0. 60 X 104ppmo 

(5 7) U : 1. 00X 10-1. 60X 105ppm 

s iftLOis 1.00X 102~1. 60Xl04ppmo 

(5 8) : 1. 60X10-2. 60Xl05ppm% 

iftLOis 1. 60 X 102—2. 60 X 104ppmo 

(5 9) *>£p/<"J JU'J : 0. 90X 10-1. 50X 105ppm% 

iftLOis 0.90X 102-1. 50 Xl04ppmo 

(6 0) S/VXli^CDJ&fiD^fi : 0.60X10-1. 10 

Xl05ppm% if ̂  L < (is 0. 60X 102— 1.10X 104ppmo 

(6 1) *>£• : 0.40X10-0.70 

Xl05ppm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 

(6 2) h : 0.40X10-0.70 

Xl05ppm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 

(6 3) istn7X/'\)l3L)l\lX3LisyXte:Z(Di&(D^m : 0.40X10-0.7 

0Xl05ppm% ift L < (is 0. 40X 102—0. 70X 104ppmo 

(6 4) : 0. 10X10-0 

. 30Xl05ppm% ift L < (is 0.10X 102—0. 30X 104ppmo 

(6 5) Z'J >X(i^©^©#^m : 0.40X10-0.70Xl05p 

pm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 

(6 6) : 0.40X10-0 

. 70 X 105ppm% iftL<(is 0. 40 X 102—0. 70 X 104o 

(6 7) *>£p ^~)\,?i^t-yXWt(Dik(D^m : 0.10X10-0.2 

0X 105ppm% iftL<(is 0. 10X 102-0. 20X 104o 

(6 8) i/tn h >J 7° h7 7-)\s7)\s%-yX&:Z(Di&(D^m : 0.10X10 

—0. 30 X 105ppm% iftL<(is 0.10X 102-0. 30x 104o 

(6 9) i/<7nj7X^7%-)lJ7)l%-yX&:Z(DikO^m : 0.40X10-0 

. 70Xl05ppm% ift L < (is 0. 40 X 102—0. 70 X 104ppmo 
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(7 0) IJ >Xtet(Dik(D^s : 0.05X10-0.0 

9Xl05ppm% 0. 05 X 102—0. 09 X 104ppmo 

(7 1 ) V U7 )\,%-)\,7 • 0.40X10-0.70 

X105ppnu if ^ L < (is 0. 40 X 102—0. 70 X 104ppmo 

[0030] ns 

[0031] L p -1 tamm 

s testis M @ a# t tc 

WMs ^tCcfcoTiS^iSt^^ti. mi£\ *f£ 

mz&ttz*mu-ni. 
frfi50kg(Db K-e-S^fcy, if£ L < &0.2mg£Lt% J; y if£ L < &2mg£l 

±, U<tt20mgU±-e&y% if 3; U<tt10g]^"F. J;yfif£U<tt 

5gi^T. U<tt2g^T-efeS0 S/c, FjTM<D&^fiSBffl 

l*UC£^T. 1 

&fc\ KX&^oD&cD^feb 

t: KSIIXM<h (i, t Mc £ ̂  T^&£f]II£ ̂ t" W\tV* 7pf- KX(£^©iH 

©^itgM©i:ti;^ys ^^7°^ K0®ii(i#(cps^^n^^o 

[0032] *nMm*lZ£\,\-C*f£Bn<DMttm&g#\£tc&G LP-1 

if S L < (i t: h "££> Sif, ->X ^^(D^W.J$U 

-f 5^ *=u Si!)^ Xti, 7^, 7V K K 

[0033] #fgB£©§WJ^Zf? 

So ft 
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[0034] %tcs 

&^UT^&v,M@|ft£]:b&LT, lift 
mt?imtZ>m(DZt.-VfoZ>o UTtt, 
fes tern* ^^tc<fcoTiS0#sS^^n-^'ett 

[0035] *fPJ30&S£fr&K£l,N-ttt, fu@3^W$jfi<h&£<f:^ *%m<DW$i 
KXtt^©J££^CD3i3U t/c. KX&^® 

. mx&. mn&5-iz&''Ji9Li3-tzz£tf-ei*2>o 
[0036] m\^^v&z.tt£<m-stmttmrz>z. 

[0037] 

Kfrl RB £ ft £ fc 0 T? tt & IN0 

[0038] <M^> 
T-^Lfco Poly-L-Lysine 96-weLL 7°U 

— M£BD£ts PBS(+)s Dulbecco's Modified Eagle's Medium(DMEM 

)% ^;i/=l—Tv, ^-lUzJUP —Tv^- h 'J ^ AJ^CCMC-NaMi:^^ 

-f TPAttCell Signaling*^ S'I4MGLP-1 ELISA^r V MiMerck 

MilliporettMs Fetal bovine serum(FBS) (iSigma£tM% Sitagliptin phosp 

hatefiSanta Cruz Biotechno logy£t!^% KNeoX—/"?—.. ^I/T^ K 

Neoiz>y- — &E.$Qfc¥fflf$Zpftt±^ KC/W — =L— K AM)&^~ 

NCI-H716$®£ATCC*±<£ U li)Jt£ft/c£®£ffl^/c0 

[0039] <Mf+8?#T> 

lii&0!l U 2, 3-ettStudent' s t-test£ffll\ ffe©t£g|0!]'C&on 

e-way ANOVAT'^ift^/T^rfT^ /cf^% Dunnet' s test£^lNT#fi.fcfci&^AE!£: 
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^SteL/co Hemic£«•£ r*j (iP<0.05, r#j &P<0. t L 
fco dft^CDMrtt^TSPSS for Windows release 17.0(SPSS*±M)£ 

[0040] fitful K£ffl^/cin vitro GLP-1^;Mii^ffl©*ilt) 

7K;§tt©im^92ffl^TIE©^(CffllN/co DMEMi£±fe 

(10% FBS, 1% (CK^1±/cNCI-H716« 

^:Po ly-L-Lys i ne 96-well 7° U — h (C0. 5X105ce I Is/we I IT'100 yu-LToSffl 

U CO2^>drZL^-^-(especttM)"e480t^iML/co PBS(+) 

si$l->J!l3£ LT10mM(Z):&Ji^'>?/^7o51 K\ 10>u-MCDSitagLiptin phosphate ft 

» L/CPBS(+)}^100ML^:«(C» L/CO 10#F^CgSM&£0JlX U 

ELISAdp V h^ffl^T}^^©SttmP-lM^)iy^L/co MT&3S^^7° 

51 K^»LT^^^?¥©SttmP-lM;&100«h 

o 

[0041] ~5(C^1-0 in vitro(Cfc^TSttMGLP-1 

tl/cJi^v^70^ K£5t§£3 tl^^-^/cJi^v^70^ 

K<h^^tlT^So 

[0042] [^1] 

mm CD 
SttMGLP-l^asS(^^P^lOOiLfcti^ffi) pfit(vs $tS5Slf) (p<0.05) ¥$(6 pfit(vs $tS5Slf) (p<0.05) 

&L 100 23 
(p<0.05) 

l Cyclo(Ser-Ser) 124 17 0.221 it 
3 Cvclo(Ala-Ala) 95 7 0.418 & 
5 Cvclo(D-Ala-Pro) 113 19 0.347 ii 
6 Cyclo(Pro-Pro) 87 20 0.348 ii 
7 Cvclo(Phe-Ser) 106 24 0.435 & 
10 Cyclo(Val-Pro) 95 21 0.440 ii 
18 Cyclo(Met-Pro) 338 45 0.005 * 
19 Cyclo(Leu-Pro) 173 16 0.031 * 
25 Cyclo{Ala-Ser) 257 56 0.031 ft 
31 Cvclo(Pro-Thr) 204 32 0.029 * 
34 Cyclo(Ala-His) 211 56 0.070 ii 
37 Cyclo(His-Pro) 231 88 0.113 ii 
40 Cvclo(Lys-Lys) 164 73 0.225 ii 
43 Cvclo(Arg- Leu) 226 24 0.010 ft 
45 Cyclo(Glu-Pro) 145 5 0.066 ii 

[0043] 
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[H2] 

mm® 
pM(vs Willi) (p<0.05) ®mm£ pM(vs Willi) (p<0.05) 

fcL 100 6 _— " — 
46 Cvclo(Ser-Pro) 139 36 0.173 & 
47 Cyclo(Ile-Pro) 79 16 0.146 m 
48 Cyclo(Asp-Pro) 199 15 0.002 
57 Cyclo(Trp-Pro) 81 11 0.111 m 
58 Cyclo(Lys-Pro) 91 14 0.288 ft 
59 Cvclo(Trp-Lvs) 239 48 0.022 * 
60 Cyclo(Trp-His) 260 32 0.004 * 
63 Cvclo(Lvs-Phe) 220 20 0.002 
65 Cvclo(Gln-Phe) 227 41 0,019 * 
68 Cyclo(Leu-Lys) 208 51 0.053 
69 Cyclo(Ala-Lys) 161 56 0.168 m 
73 Cyclo(Hyp-Gly) 121 18 0.171 m 
74 Cvclo(H vp-Pro) 115 30 0.325 m 
78 Cyclo(Trp-Ser) 119 32 0.301 ft 

[0044] 
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[H3] 

SIB® 
pfiKvs (p<0.05) ¥5* pfiKvs (p<0.05) 

Ana 100 7 
96 Cvclo(Lvs-Glv) 133 13 0.046 * 
97 Cyclo(Glu-Lys) 66 25 0.131 fa 
98 Cvclo(Ser-Lvs) 71 7 0.023 *r 
99 Cvclo(Val-Lvs) 532 21 0.000 * 
100 Cvclo(Asp-Lvs) 116 42 0.360 & 
101 Cvclo(AsirLvs) 250 64 0.040 * 
102 Cyclo(Gln-Lys) 112 12 0.228 Ii 
107 Cyclo(His-His) 182 14 0.003 * 
109 Cvclo(Thr-His) 290 7 0.000 * 
110 Cyclo(Asp-His) 340 7 0.000 
111 Cvclo(AsirHis) 341 33 0.001 * 
112 Cyclo(Arg-His) 106 47 0.450 m 
113 Cvclo(Glu-Ala) 157 36 0.100 fa 
114 Cvclo(Thr-Ala) 89 18 0.300 fa 
116 Cvclo(Thr-GIv) 146 36 0.140 fa 
117 Cyclo(Arg-Gly) 98 16 0.466 fa 
121 Cvclo(Gly-Ala) 153 61 0.221 fa 
124 Cvclo(Asn-Ala) 116 9 0.122 fa 
126 Cvclo(Gln-Glv) 210 48 0.044 * 
129 Cyclo(Asn-Glu) 118 9 0.109 fa 
130 Cvclo(Gln-Glu) 120 8 0.078 fa 
136 Cvclo(Gln-Ser) 251 79 0.066 fa 
143 Cvclo(Thr-Lvs) 105 21 0.413 fa 
153 Cyclo(Asp-AIa) 94 14 0.362 fa 
154 Cyclo(Ser-Gly) 116 2 0.053 fa 
157 Cvclo(Thr-Glu) 139 25 0.108 fa 
159 Cyclo(Arg-Ser) 135 14 0.048 M 
164 Cvclo(Thr-Thr) 162 23 0.032 M 
165 Cyclo(Asp-Thr) 140 28 0.121 fa 
166 Cyclo(Asn-Thr) 149 52 0.200 fa 
167 Cvclo(Gln-Thr) 156 61 0.204 fa 
168 Cyclo(Arg-Thr) 142 58 0.255 fa 
170 Cyclo(Asn-Asp) 125 13 0.089 fa 
171 Cyclo(Gln-Asp) 120 21 0.214 fa 

[0045] 
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[H4] 

## attgGLP-ia»»(»H#£l00iLfc«»»> pfil(vs (p<0.05) ## mmmm pfil(vs (p<0.05) 
SSHIS &L 100 27 _ 
172 Cvclo(Met'Asp) 141 40 0.220 
173 Cvclo(Asn-Asn) 255 19 0.005 * 
174 Cyclo(GlirAsn) 305 64 0.021 
175 Cyclo(Asn-Met) 218 53 0.059 
176 Cvclo(Gln-Gln) 111 22 0.379 IB 
182 Cyclo(Gln-Ile) 445 51 0.002 s 
186 Cvclo(Gln-Met) 191 7 0.015 m 
187 Cvclo(L-Ala-Pro) 1186 171 0.002 
188 Cyclo(Gln-Pro) 132 5 0.153 IB 
189 Cvclo(Tn>-Arg) 314 39 0.005 £ 
191 Cyclo(GlirHis) 743 102 0.002 * 
192 Cvclo(SerGlu) 993 77 0.000 * 
193 Cyclo(Asp-Ser) 509 40 0.001 M 
194 Cvclo(Arg-VaO 498 45 0.001 5 
197 Cyclo(AsirArg) 359 73 0.015 
199 Cyclo(Met-Arg) 652 73 0.001 •* 
201 Cyclo{Asn-Pro) 430 73 0.007 •* 
207 Cyclo(Arg*Asp) 1255 61 0.000 
209 Cvclo(Arg-Pro) 441 29 0.000 * 
212 Cvclo(Arg-Arg) 1050 58 0.000 * 
215 Cvclo(Asn-Gly) 611 49 0.000 * 

[0046] [^5] 

SB® 
ptt(va ttlSSff) (p<0.05) ptt(va ttlSSff) (p<0.05) 

&L 100 6 0.086 fl* 
2 Cvclo(GlvGlv) 151 32 0.095 m 
4 Cvclo(GlvPro) 157 25 0.044 # 
21 Cyclo(Gly-Leu) 131 24 0.141 
23 Cyclo(Ala-G 1 n) 99 26 0.480 
24 Cvclo(Glu-Glv) 89 15 0.267 
27 Cvclo{Glv-His) 82 20 0.216 4flf 

32 Cyclo(Asp-Gly) 12 3 0.000 * 
36 Cvclo(GlnGlv) 75 15 0.099 4fff 

[0047] mmm in vivo M^GLP-1i^Q^ffl©*tlt) 

in vitro-eGLP-1^;Mji^ffl^5ilH^tl/ct(Z), B 

Iffllilt £ft£7®t£C57/BL6J^ 

7>*n*<7 \s7ti:frt>mXLs ^CiLfco KtHi 

. £llf£#f©&S^M(^Jt23.5±1.0oC, ;SS55±10RH%, gmHH&12~1 

50/em mmi •. 00-19:00/a)-earnutc0 siKbJM*&. missmccE 
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-2S b7ttl)SfiCSI^tfc0 

[0048] mitmmm. 5.50#^©^. 0.5% CMC-N 
a7_K;£)fc}^ t»L< K£10mg/kgT«JifciP$ 
^L/co ^lN-e30^m^^-FJCd3lNT0SP^M<fcy^Jfll?:^Tt\ 
y~y K 'J 0 A1 yu-U 10mM S i tag L i pt i n phosphate^rl yu,L;|sJP^(C8000rpm"T:'10 

0JjXL/cMt^©SttmP-lM^ELISAdr>> h(CT)iy^L 

tc0 mmw.5% CMC-Na7K;^^¥©SttmP-lM^100«h Ltct^om 

[0049] ipm^:ll6~1 5 (C^t"o in vivotC^l/NTitD.^^/c&tt 

Ktmm^nut^tz.w\t*J^7° 
^ IT IN So 

[0050] [^6] 

ISttCD 
il»it"SttS!GLP-l»(»liif#100tLfctt»» pii(vs ftui*) (D<0.05) ¥Kjfit HM& pii(vs ftui*) (D<0.05) 

5TOS t£ L 100 10 —• ____— 
18 Cyclo(Met-Pro) 138 10 0.024 * 
25 Cyclo(Ala-Ser) 158 10 0.007 £ 
31 Cvclo(Pro-Thr) 129 10 0.051 fa 
34 Cyclo(Ala-His) 100 67 0.500 fa 
37 Cyclo(His-Pro) 62 0 0.008 *r 
43 Cyclo(Arg-Leu) 138 10 0.024 * 
48 Cvclo(Asp-Pro) 110 10 0.259 as 
54 Cvclo(Trp-Lys) 119 0 0.058 ss 
60 Cyclo(Trp-His) 129 10 0.051 
63 Cvclo(Lvs-Phe) 206 44 0.039 * 

[0051] [^7] 

§g&® 
<t£Hl lfiL»$i^SGIJa«(8H8£lM*Lfcl|4Ni) pfiKvs jfJKS?¥) WsSfcy 

(B<0.05) <t£Hl pfiKvs jfJKS?¥) WsSfcy 
(B<0.05) 

»i®» &L 100 10 __ — 
182 Cvclo(Gln-Ile) 188 10 0.002 % 
187 Cyclo(L-ALa-Prc 217 10 0.001 % 
191 CycIo(GlnHis) 247 10 0.000 % 
192 CycIo(Ser-Glu) 286 17 0.000 m 
193 Cyclo(AsD"Ser) 266 10 0.000 M 
194 Cvclo(Are-Val) 237 20 0.002 : m 
199 Cyclo(MetArg) 217 10 0.001 % 
207 Cyclo(Ars"Asp) 266 26 0.002 * 
209 Cyclo(Arg-Pro) 315 29 0.001 * 
215 Cyc]o(AsnGly) 305 10 0.000 m 
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[0052] [^8] 

ftn#l Ai*+^fiGLP-l*(#H#£lOOiLfcfiWtt> pfs(vs timm ftmii&y 
(p<0.05) ftn#l pfs(vs timm ftmii&y 
(p<0.05) 

fcL 100 17 _ " —- " 
17 Cvclo(Phe-Phe) 203 9 0.003 ft 
22 Cyclo(Trp-Tyr) 203 9 0.003 * 
26 Cvclo(GlvTrp) 264 17 0.001 ft 
28 Cvclo(Phe'Trp) 255 17 0.002 ft 
38 Cyclo(His-Phe) 264 9 0.001 ft 
39 Cvclo(Leu-Trp) 229 9 0.001 ft 
44 Cyclo(Ala-Leu) 255 9 0.001 ft 
61 Cvclo(Trp-Val) 117 0 0.187 m 
62 Cvclo(Trp-Ile) 178 71 0.173 ss 
75 Cvclo(Trp-Trp) 229 34 0.014 ft 

[0053] [^9] 

Jfll«^jS14i!GLP-ia(^SE5l00tLf-ttJstffl) pfiCvs #Mt¥) (p<0.05) pfiCvs #Mt¥) (p<0.05) 
UL 100 10 —•—— 

8 Cvclo(Glv-Phe) 85 5 0.125 
11 Cvclo(Val-Val) 100 13 0.500 
12 Cyclo(Met"Met) 110 10 0.259 m 
13 Cyclo(Phe-Pro) 120 9 0.103 & 
14 Cyclo(Ile-Ile) 105 17 0.407 & 
15 Cyclo(Leu-Leu) 95 10 0.371 if 
16 Cyclo(Leu-Phe) 105 15 0.398 m 
29 Cvclo(Ser-Tvr) 95 5 0.339 
30 Cvclo(Pro"Tvr) 95 10 0.371 m 
33 Cycto(Asp-Phe) 90 9 0.246 m 

[0054] [||10] 

pffl(vs ftE^fcy 
(p<0.05) pffl(vs ftE^fcy 
(p<0.05) 

100 6 __ " — 
42 Cvclo(Tyr-Gly) 97 3 0.322 m 
49 Cyclo{Tyr-Tyr) 100 0 0.500 
52 Cvclo{Ala-Phe) 93 3 0.187 m 
53 Cyclo(Glu-Phe) 93 3 0.187 m 
54 Cvclo(Val-Phe) 93 9 0.281 m 
55 Cvclo(Ile-Phe) 90 6 0.144 m 
56 Cvclo<Thr-Phe) 87 3 0.058 m 
64 Cyclo{Asn-Phe) 93 3 0.187 m 
67 Cvclo<MetPhe) 93 9 0.281 m 
70 Cyclo(Met-Lys) 93 3 0.187 m 

[0055] 
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[H11] 

mm® 
pffi(vs*tKgH) ft££&lJ 

(p<0.05) mmmm: pffi(vs*tKgH) ft££&lJ 
(p<0.05) 

WHS# 100 0 — -
71 Cyclo(Ile-Leu) 79 10 0.058 & 
72 CvcIo(Met-Leu) 90 10 0.187 ft 
76 Cyclo(Trp-Ala) 110 10 0.187 m 
77 Cvclo(Trp-Glu) 110 21 0.322 ft 
79 Cyclo(Trp-Thr) 

o
 

o
 18 0.500 ii 

81 Cvclo(Tn>-Asn) 100 0 1.000 if 
82 Cvclo(Trp-Gln) 90 10 0.187 if 
83 Cvclo(TnrMet) 110 10 0.187 if 
85 Cvclo(His-Tvr) 90 10 0.187 if 
86 CvcloOVla-Tvr) 90 21 0.322 if 

[0056] [^12] 

A»4"SttffiGLP-l«(aiiSSl00i:Lfc«»» P®(vs *tsra|*) **£fcy 
(p<0.05) ¥«g{jt P®(vs *tsra|*) **£fcy 
(p<0.05) 

f£L 100 81 _ 
87 Cvclo(Glu-Tvr) 141 71 0.362 if 
88 Cvclo(Val-Tvr) 385 71 0.029 ft 
89 Cyclo(Ile-Tvr) 222 108 0.208 ft 
90 Cvclo(Thr-Tvr) 466 108 0.027 ft 
91 Cvclo(Asp-Tvr) 181 81 0.259 it 
92 Cvclo(Asn-Tvr) 181 41 0.211 
93 Cvclo(Glii-Tvr) 344 41 0.028 ft 
94 Cvclo(Arg-Tvr) 222 41 0.125 ft 

[0057] [^13] 

Jft**,^SGLP-l»(W|H^100fcLfc«»II) pfiKvs WfHSf) wt*fcy 
(p<0.05) mmmm pfiKvs WfHSf) wt*fcy 
(p<0.05) 

100 10 —•—' 
103 Cyclo(His-Leu) 94 12 0.362 ft 
105 Cvclo(Thr-Leu) 94 6 0.322 ft 
106 Cyclo(Asn-Leu) 94 6 0.322 ft 
108 Cvclo(Val-His) 118 18 0.218 ft 
118 CvcloCVal-Glu) 112 16 0.281 ft 
119 Cvclo(Met-Ile) 106 6 0.322 ft 
120 Cyclo(Met-His) 154 18 0.030 ft 
122 Cvclo(Val-Ala) 94 6 0.322 ft 

[0058] 
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[H14] 

gjjfe© 
«*§ pfit(vs £tB88¥) ftMUfcy 

(p<0.05) 
«*§ mmukm pfit(vs £tB88¥) ftMUfcy 

(p<0.05) 
&L- 100 7 ' 

123 Cvclo(Ile-Ala) 120 11 0.095 m 
125 Cvclo(Met-Ala) 133 11 0.032 ft 
127 Cvclo(Met-Glv) 124 0 0.013 ft 
128 Cyclo(lleGlu) 133 4 0.008 ft 
131 Cyclo(Met'GIu) 137 0 0.003 ft 
132 Cvclo(Val-Ser) 129 4 0.012 ft 
133 Cyclo(lle-Ser) 133 8 0.020 ft 
138 Cvclo(lle-Val) 96 4 0.322 m 
139 Cvclo(Val-Thr) 120 4 0.033 ft 
140 Cyclo(Val-Asp) 120 4 0.033 ft 

[0059] [^15] 

jfll®4'iStt31'GLP-l#mRgi¥^100<tLf-ffl3t=Hii) pM(vs &MSt) fts^fey 
(p<0.05) rnmmrn pM(vs &MSt) fts^fey 
(p<0.05) 

100 23 „ —' —1 

141 Cvclo(Asn-Val) 191 23 0.024 ft 
145 Cvclo(Glu-Leu) 236 23 0.007 ft 
146 Cvclo(Asp-Leu) 259 23 0.004 ft 
148 Cvclo(Ile-His) 259 23 0.004 ft 
150 Cyclo(Ile-Lys) 282 0 0.001 ft 
151 Cvclo(Ser-Leu) 259 23 0.004 ft 
152 Cvclo(Gln-Leu) 282 0 0.001 ft 
155 Cvclo(Val-Glv) 55 91 0.326 ft 
156 Cvclo(Ile-Gly) 145 39 0.187 ft 
160 Cvclo(Met-VaD 304 60 0.017 ft 
161 Cvclo(Ile-Thr) 282 0 0.001 ft 
162 Cvclo(Ile-Asp) 259 45 0.018 ft 
163 Cvclo(Asn-Ile) 327 23 0.001 ft 
164 Cvclo(Thr-Thr) 282 0 0.001 ft 
169 Cvclo(Met-Thr) 282 0 0.001 ft 
173 Cvclo(Asn-Asn) 123 45 0.339 ft 
174 Cvclo(Gln-Asn) 168 23 0.051 ft 
177 Cvclo(Ala-Cvs) 282 39 0.008 ft 
178 Cvclo(GlyCvs) 282 0 0.001 ft 
179 Cvclo(Glu-Cvs) 304 45 ' 0.008 ft 
180 Cvclo(Ser-Cvs) 259 23 0.004 ft 

[0060] mmm vivoM^Gi_p-ii^Q^ffl©*tit 
) 

K»iI^^:TIB©^(CffllN/co Iffliili, J#tt7®i£C57/ 

BL6J^X£B*^ U7ttfr£>IiAU ^i^C{*L/c 

o mmZs £llf£#f©&S^M(^Jt23.5±1.0oC, ;SS55±10RH%, 

0^12-150/0#^ mmi: 00-19:00/B)"e^ufc0 iiKbis^^^ m 
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SMSKCE-2, 
[0061] mitmmms 5.50#^©^ mm(Dm7ktkfi?tc0 ^©m, 

K»iI^^1g/kg-e^iJ^P^L/co ^^"ei5, 30, 

60^Mi(Cj»T(C£^TSf^*ffSIiUym£m\ U K U £A1 *t 

L, 10mM Sitagliptin phosphate^rl yu-L;|sJP^(C8000rpmT10^^js/L>^:tT^N 

, 0JjXL/cMt^©/mmP-lM^ELISAdr>> h(CT)iy^L/c0 

[0062] In^^rHI 1 

[0063] umm* tea.*?? vivo mi&f^ji^©^) 
*s^7o^K£T§E©^i^cffl^/c0 iffliiu 

. Mfe7m%iC57/BLG^?0 7>*n*t\sJ7ti:frt>mXLs 1M^©SIKbJM© 

^(C^L/Co myn&s £llf£#f©&S^M(^Jt23.5±1.0oC, ;SJt5 

5±I0RH%, MBS7 :00-19:00/0)-?^ L/CQ 

iiKbis^^^ msk®KCE-2, [s7$±m)Rx?7m**&mizmM^ 
•ttfeo 

[0064] mitmmms 5.50#^©^ ^©m. 
KIM, K£1g/kg-c&frJ*£P&-5 L/c0 

m^¥(c(i^l*©^7j<;&^y^P^L/co &iN-e30#mic£S#i;:ttu 1 

g/kg©y>/U=l-X^SS^^^^L/co -XSSM& 

^<fcy30, 60, 90, 120#&lC£lNTMflM<fcy$Jfil£fTl\ ^UZI-T.Neo 

X-A-, ^UP-XNeo-trVHt-^ffl^TMIIS^jiy^L/co 

[0065] ipm^rlH 2 (C^fo 

[0066] g*ifc0iJ5 (£^7> K»ilt)£ffl^/cin vivo 

^7°^ K»iI^^TIB©^(CffllN/c0 Ifflllli, J#tt7®i£C57/BL 

6J"7 "7 X 0^ lx T'tt^ 'QIHA L, 1 JS fill© SlKb£@ fill© L/c0 

£llf£#f©&S^M(^Jt23.5±1.0oC, ;SJt55±10RH%, 

&12~150/0#F^ MB^7 : 00-19 : 00/B)Ltc0 SlKbJM^tt. M 

M(CE-2, B*<7 is7#Wk)JkXfifrm.&%£mizmSL$1±t£0 

[0067] mitmmms 5.50#^©^ ^©m. 
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Mts-Qtc&UT K»ii^^ig/kg-e^y^p^u/co ttmmiz&mm® 
Ig/kgCD^JUZl-T. 

£!tM&^u/co ^tu. 60, 90 

s 120#1£lC£lNTMf$M<fcy£&Jfil£?Tl\ <?)l^\ -TJeoX-A-, <?)l^\ 

-XNeo-trVHt-^ffl^TMIS^jiy^L/co 

[0068] In^^rHI 3 (C^lTo 
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tt& B£##J 

fu BMit ̂  7> K £ /c ^ © iyOUYVt-)\y^-U ̂  y, 

W P/<U JU^P v>s *s$ n<f)l$ $ -JU^P^X i/^P77/^ 

7^zjKVa<yX v^P7;U^-^7°P 'J X is<7 P77,/^7 

-YX ->^p-trluu^oi^ $ >it ->^P^VP^^^>X ts<? 

UV)V$ <— )VU4 */ys S/£P-f VP'f *>JU h Ixtf —X v^P h 

U;fr-Jl, SUzfr-X ^^pyf^-il'hb^-x i/^PT7^-^ 

*>XTMX $/^P7^l/fil/-tz'JV 

, 5><7 nTJiy^-JUTX/<^^yM, nff'j SsJi/ h 'J 7° h7 T y 

s Ss?n tXf^7x-JI/77-X p^^^JU^JUP-r *> V 

, ^^a^VP-fyJl/t^fyV, Piz lUUP-T^X y^p< 

VP^Xl/TX/O^rVlts v^p-tr X is <7 P7i-

yi/T7^-;!/K•;7°K77x PT^-JUP-T :>x 

^-JI/tlT^vX *s9 PTJU^-jUK'J X i/^PW^l/P^ 

*> X -> 0 P P -r *Xl/ K 'J 7° K 7 7 X s>^Ph'J^^7 — Jl/ K 'J 

7>7 7X p L - :P^-JU7°P 'j X y^p ̂  -J17 Ji/^r 

~X ->7WJ y^7xzjb77z>, p 7 x "JUT7^-JU7 x 

-ji/77 —X :>^P K 'J 7° K7 7-i^nv>, i/^P7X^7^ 

-JI/A'JX y^pyjl/^zHVP-f^X i/^PT^-Jl/fJ 

X >>^pyf7rz;H;^fyX •yt>n/3ht—Ji/7°n 'J X 

• 7;b^->iUP-r vX ^ 5 y^7P/f 

y^P-f va-( >11, i/^P'fVP'f 

^XU-tr'JX v^PA'lUHz'J X vO 

PA'JJU K U;t-X ^P/'OjyUT^U/^^Vl^ ^^P^'Jyib 

7°P 'J x ^^pp'f^i/^pyx :>^p^Ji^$^uyj :>x 
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h 'J 7° h7 7—JI/U $ — JU7 — 

X ^P-felUU'J^X ^PA'IUU'J is 

x *>x s> 
:>^P 

^0 nyji^r-jiiz 'J x 

^dr'-JU^^-X -)l?i^t-y, :>^PhU7° 

K7 T —JUTJU^-ys S/^7 uyx/<^^r-juyju^r-y, istnj7 

x^^¥-)l7°n 'J x 

fre>3iiR£ft£ 1 -DX^2-DiA±(Dm^y*-f^ Kt/c^^e©&v$> 
•2>s 

ll^iI2] mwvu? Fztciz? 
1 Ezmvmfrbm^nz> 3 -D^COW^V*^ Kt 

tc&*(Di&-e$>2>s fu§E»:iitB&#£yo 

tt& G L P - 1 #${£Ji£!J-e& o Ts 

tulBS>>^7Ph U^-JU^P^X 

i/^pA'J^fp^X i/<? ^—Ji^ni/y, :>^P77>A 

^^-MyP'fS/X P7;U^r->'U70P 'J X ^OU 77>/^ 

=£=JU^'J*>X S/^P^^-JUA'U X :>^ P^JU^ 

-fX i>^P"fe $ >Its ^^Pf VPf i/JMJS/X :>^ 

P^U^ $— JUP-r *>X i/^pf VPf i'^Ph 

~)\y h U;t-X ^>^P/ft-^hL/^->, i/^7P77-il/ 

:>7>TMX i/^P^'J^ky^Tf X ^>^P77/^f Jl/t'J > 

, :>^nyji^r-jiyx/^^^yBs i/^pyj^h|j^h77> 

, i/^PbXf^7i-Jl/77-X :>^ P7X/^fJbPf :>> 

, ^^P^VP^i/Jl/tXf^'X i>^P-tr UJUP-f^X :>^P-f 

VP-f :>0 P-fe U JU:>7>7M X (>^P7i-

JUT^—JU h U 7°h7T7X i/^P77-^Pf s>>, 
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is X is 0 P P -f ^)\y K 'J 7° h 7 7 X *> £ p h U 7° h 7 7-Jl h U 

7° h 7 T7 X ^>^PL-77-J^PUX 

-X y^P'J vJU7 x ~ JU7^-X i/^P7x-Jb77-^7i 

-)l7^~ys i/^P h'J^h7 7-J^P^X i>^P77>/^dr 

-JUA'UX *><7 VP-f *>X PZ^-JU-fe U 

PZJU^r-JUP-f :>X i/Ontj-

t-)iy^~ys vuj <y§£s i/^pf ypf 

:>JU-tz'JX ^OuA'JJU-fe'Jx ^0 P * *>x :>^ 

p/'fJ^hU^-X ^t/^P/^lUUZJUA^Vlts ^OuOu) 

:>JU7°P'JX i/^PPfi/Jl/^P'JX :>^ P^JU^ :> 

X i/^P h U 7° h7 :>X :>^ P $ — JU7 x - JU7 

^~X i/^PUi/J^'Ji/V, i/?Uiz'JJls'Ji/y, i/?U/<>JJL> 

•j*>x ^Ouyx/<^^-)iy'j S/ys 

, i/^Phl/^-Jl'tXfi/X i/^P7X/^fJ^Xfi/X *> 

^P7^^7^t7f^X :>^ PZJU^r-JU-tr U X i/^P7 

X/^dr-JU^^-X ^Ou 0*)l$ — N>^P h 

|J 7° h7 T^-JUZJU^r-X :>^ • 77>A^ dr-JUZJU^r-X :>^ 

P77>/^dr->'U70P U X JkXf^OU T)V^—)V-F)V^—yi^bt^ 

1 -DX^2-DiA±(Dm^y*-f^ 

u&z. IUIEG L P — 1 ftBi&mMo 

mm II^II3 (CIES© G L p -1 #${£ji£!j-e& o Ts mitv*7°^ K 

£ tc tt •=t (DiksimM 3 IE® CDI#e> JIJK £ tl £ 3 ̂  £l± (D W(k V* 

7°^ ©&-?&£. fulEG L P - 1 

^ii5] 7$ 

II^I11 ~4 ©^Ttl^-IIIES^G L P - 1 

^ciI6] 7$ 
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1 ~4 (Dl^f L P - 1 

K ttc&t (Dik(D&m -e&^Xs 
7> K £. tc> ? • h is X ->s 

is?UJ^) )\s^ PS>X 

VPf S>X y^PW-J^P'JX *>£• 

-fX :>7 p-tz \) $ >@ts *>£p>f VPf i/JU'J */9 

n?J\s# $-JUP< >>>, *>£p>f VPf vJU h i>^Ph 

1/^zj^l/^iX "y^P/ ̂ Tf"—JU K U^t" ~ v7 P7^-JU 

:>7.7Mx i/^p^|j'i/ik>zf'f>s is? u > 

, ^P^JU^-JUTT^^VSi, >>7P^'/>JU K U ^h77> 

, ^^Pt7fS/Jl/7i-^77-X ,>^P7X/WP^» 

. S/^P-C Vn-f isjlstx^isy, S/^P-tz'JJl/P'fS/X y^p^ 

7 P-f ^77^7 =£>!£, ^P-tzDJUvT.TMX y^7P7i-

Jl/77-il/hlJ^K7 7X ^>^7P77-^Pf->X v7P7VU^ 

$i/^P7i^ui/A*ijx 

>> X ->7 P P -i is)V K 'J 7° S 7 7 >s is ?u MJ ̂  h 7 7 K 'J 

7° S 7 T7 X i/^PL-77-^P'JX 

->s is?U IJ <>^7i-^77-X >>^71-^77-^71 

~;i/7^-7s >7P MJ ̂  S7 7-Jl^P^X fy^P^X/O^r 

-jl/A'JX ^^P^Jl/^^-JKypfyX is?U77^-Jlsiz'J 

ys i/^p^f^zj^p'JX v7 

P7Jl/^-JlP^>X t/^P/f 
s>7P-r VP-f iyJU^I^ $ >ltv ^/^p-fypf 

:WHz 'j ys is? u/<'j JUiz'J y. is? n/^t-JU?"'J isys is? 

H/<'J Jly h lst~ys Rtfis? p y <1J JUT JU/iy ^fy^k, is? nf'J 

isjiyy°n'jys is? p p-r is)vy°u 'j x is? n?"ji? ̂ -JU?^J is 
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=?~y^ is?ni 

i/Ou Sy>s 

0 UTXJ^^-)\y\iX^-Vy, i/O U7)l^-)liz'jys ^OUJ7 

-jv^^t-y, >>^PK 

IJ y° hy y-juyjiy^-y, ^0 nyx/^^^-jiyji^-ys ^0 

7°P 'J x nyji^—jiTJi^-yfrbti: 

Z&frbMtiltstiz 1 -DX^2-DiA±(Dm^y*-f^ 

#318] 11^117 Kt/cti^e 

^7 nz> 3 ̂ ^±©^^7°^ Kt/c^^e© 

ik~£fo&, fulBf^fflo 

^t<lI9] 7 $ J I^^r^JqJc-P-'fAZ! <h ~$~51 K^^iiAv,Qt:§,Qtl/c:fc(Z) 

«|10] 7$ 

fo&s Il^iI7X(i8=E®©fJfflo 


