
ft 13A OME 

RUA eV3A -) LT 6 ME 

[0005] *RBA 	_R):Mt134iita 	fi3Z W8*0 •fR 

Z o 

CIM -4-  6 tc: 

[0006] *RH 4i < A-3 1219`) 7°1=15-A-  t%/3<, 	):['ht134 

z t:.-. tco 

l„ 	-1 /43s 
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EIA ni 

ftmovt : zwrtmeflriBRtt$1-€400fflufizyz 

ME-3-)If 

[0001] *RBA _R):Mt134iitafiRW8VJEIUMIt 

MR.Mik 

[0002] ZWVAlibit (0 s t e o a r t h r i t is:0 A) 6, 11.1t013410A 

4*)134iitA;f„--e, 13410045Zolf1,1_Rftt:.-_,t 	EixralDWAL, raAb 

Bixrao±Patht_RIEtc -At--e Z. 	 x 

tiltkft_toiiitttWeg25ooA, -t- oitrerAa-)-12-coZilt800AL;t 

_ht::_toaZ L-fittg-L -coZ. 

[0003] z:loct -3tsTRAtt:t NI-) T, TRAa) La' 6Z:MtrAlitat::_ri 

gi.±6-e5AbrAlima) 114 7/1/ 1=1 AgrA41- 7's EaMTI*51 Lb\ ts < , A_L'ff 

(,) , ftitemat--z L, 	lird- -1/43s" V41  ts 

--c L, -3. 'La) ct tsit5R,T 	 ')0Jts8AR 

5 5 t<  /At < 514  1/4s tvc kiN  

Afst'AllUcn 

-WW 

[0004] ligcei : om 2 0 0 7 — 2 6 2 1 0 3 24 L.;.6 

ligce2 : !tom 2 0 0 9 — 2 7 4 9 5 5 -1=4,#R 



o 8 U-21Tv-  „4-1 1=14,gzicigKi=i6i 	L1f oL.K4 

MgMAW) 	EPOMI  YlegV 	 cz 

°s 	(‘ = ti  YIEDV LI -41AW>C114:-:r4 5,1  

KI 2g-21 ItICOtI M4 fYGoL 	2rft.00 (‘ = ,4.4 i if -41AW[ii0] [60001 

ErElE**WOM 

°S 	R 6 S ,7TIX TL.I 	rhig,KTKIW 	R 2 

SUlalif Lig P'4 -21*VN ElEf*P7-T1 X 	Trscig,KITKIW& S*21 VOS* [80001 

*riODErEIU 

° 11*ElEf*P7-TI2SITSciVAITI,  

j:(,,vow-#22-21\c/uloc0 9 — 	 Y/sY TIXt..I Yiszt-4>M1 Ylag114. 

9 MI °*a41N Or+  

22-21 \c,tva x'10017 L 1 'S%'D-*MEPOizigt.1  YiBgV Y.,1*MEPOizt.1  YiBgV 

' 9 MI 

° 11*c0r#22-21\q"4100 8 L s 'S%'D_Aii 

MEPOizt'Yla%14S%',140K Li S 	EF1 -21K 	I=1 0L CO T g 0 0 9 

•FC>c/Trr%WiN L '9- c-coOK Li S 	'iMiiMEPf>fzt'Yla%14.2241  

' -17 t 

°11*00r#22-21 Z T1X L 	'S,)_-*M 

EPOizt'YlaW4S%',140K Li S 	EF1 -21K 	D oc COTrig 0 8 L 

•Fc>c./Trf% NM 0 L '9- (- [O 

	▪  E 

° 11filEf*P7-TIXITAXWEITKIW&Vf-#22-21 L 

c( 	_r1=10L COTrig 0 0 9 e•FC 
. MI 

 

° 11* ELI *P7-T1 X 	Trhig,KITKIW& 

c( 	_r1=10L COTrig 0 8 L e•FC 

▪ L 

°S_ ,V.:R, E,Tcor#22-21tcoJ_riPY114J,TIVE4* 	[L000i 

ITIOLONIOZdf/I3d 	 Z 	 OLSLIO/tIOZ OM 
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I=17 I- ‘71.1.71 - c. 

DZI3iiiN.7°1=15-7 1) t Ja). r,I=AgC21=17171.03zt1e2 8 0 n m51  

iON121=17171.1.71 -... 

Da141_9MtrAnt52/1/7r,t:.-_M-Z*Vit .7°)1/tR4 /2- a —)1/19)411 

571 -... 

[ 	51MMIt .7°)1/e#R4:54-t.tc_R)WtrIAM-152/1/7', Z or), 	rAlin133 

Safranin 0.t, Ltz-_-ffia -c, 

[ZI6a]Nit .7°)1/4111=ItAERLtc_R)WtrIAM-152/1/7r, t:.-- -D 0 ---C, m 

odified Mankin score 	1-Saf ran i n 0] 0)015011PfitliiM 7 7 

--CZ,, 

Dal 610]Nit .7°)1/411DtPIERLtcRff ,ht134M-152)1/7 ,, t:.-_ -D 0-c, m 

odified Mankin scoret:,:t Z [chondrocyte (VMEINN) ] 001501Mhtlii 

M71 - '7 .7 .--eZc. 

Dal 6c]Nit 7°)1/4111=ItAER 1, tcff ,ht134M-152)1/7  r, t:.-- -D 0 ---C, m 

odified Mankin scoret:,:tZ [Structure (BiXra0)*CS) ] 0)015014* 

*iiM7177.--eZc. 

[ZI6c1]Nit .7°)1/4111=ItAERLAI- VMtrIAM-152/1/7r,le:.=-DO-C, m 

odified Mankin scoret::_ctZ [Safranin 0] , [chondrocyte (B'XfilEINN) 

] arf [Structure (BiXfit.0)43S) ] 0)-atit 	77 0)11PheiM717 

7 -CZ. 

RIJAAJA-0- 6k..160)3f0.§ 

[0010] 	Jt-F, *RBA le:.= -DO-C, -,3_ 6 le:MEN::_,V,13)1Z. 

[0011] 	7°1=15-7') tA,, 	'') 1J- -Zi‘'))JJ (-1-x*gti) arie, /oN 

759,i-a l,tc_- *ES -ziE-alt-ez. ‘1) IJ-  Z i ')tl , , 2 4,03A 

(,)3E1,43. - ZOt[tXlifTeV'). 1414KlYgt::_t 	KI=1-1 	0,R, 	)1/7  

5' J0 n, /•/ 7 0,0gMeiN71--e zo z:41.60tht8,:te -z 24,a) 

go,) 3,_, Lel, (,-,- .8 k, \ --c, 	g 2 4, a) -3 t cg 1 --D6 7 z i 4,, t -3 1 --Dtv, 

1=LJR--ez. It.D-c, 7c1=15-7J-,)ta)ffli,:.-i, ,,I=LAgmfflaayg 
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10) 1 --DTZt)1./W—)1,00nCE110Z a'. LeT,Z. 

[0012] 	etc, 51 M N t:.= . *0 tilt I,: ') aItZ i ‘I))J7591i-a I., tc lEat 

t7c=15-7J-,)t Ji7—LtoftStt.z (7c=15-7J-,)t 	)7—i,:.-.8 

0. z ,!,A,9' m'Ki, 	75' JiONLoTtStt.z„, ) . lit::_t12tKi --et, z.: 

0)7c=17-7')ti7-7Y,) 	, i0Ni.,-cL77)1,1=Ljgme, 

Ltc_--Rai4Kum L -c.  0 z LA.641.--C1-3 ('), 	i!,A-R-E`ii4Kt .7°1=15-7J-  'i) 

t J-ai2tK (proteogLycanaggregate) L toTatt.z. *HMS t:80- z1,11M- 

1- 7c=15-7J-  ')J 	(,, 7°1=157J-,)t Ji7—I3z.oe7°D57J- i)t 

-a,f2tK8,-gl-zvitg--ejEllo 64-t.Z. 1:4'4-3, L 77 /1/ 1=LJRt') a 1J- -.Z i 

I)ta)—fETZc, 

[0013] *RIE910VMVAlitafiRt;iixalEll*MItt, -,A3 12 a)7°1=15-7 I) 

t -•A'--Z1?gAiMi<tEliffilt -A-tiNc. 

[0014] 

	

	*ftlE910A9MtrAlitaf3 xt;8WJEUMIt t:.- A-  4-t.z.ffgAB'xra7.10Eliffit 

(,, 1-43 127°1=15-7 ',) t J -•A--zc, *IEIM,V,--e0-3 -A37°D5- 

7j- 	‘1) t J L(,, 444ryg6: 	mil 8 0 J-;t_h0)7°1=15-7J-  '') t J•"-e(,) 

PT 	L < 1, 12 2 5 0 J,;t_h, 3 0 0 J,;t_h, 4 0 0 J,;t_h, 5 0 0 

Jt_h, 6 0 0 J,;t_h, 7 0 0 J,;t_h, 8 0 0 J,;t_h, 9 0 0 J,;t_h, 1 0 0 

0 T5 J,;t_h, 1 1 0 0 J,;t_h, 1 2 0 0 J,;t_h, 1 3 0 0 J,;t_h, 1 4 0 0 

Jt_h, 1 5 0 0 J,;t_h, 1 6 0 0 J,;t_h, 1 7 0 0 J,;t_h, 1 8 0 0 J-;t_h 

, 1 9 0 0J-;t_h, R62 0 0 0J-;t_hOD•7°1=15-7J- ')t J•"-CZc, 3 1E1  

eic 	0 t Oa EPT I., <, lit:.-.3i5 0 0 J,;t_h/J1T LA 0 itffigixra 

7.10Eliffit , TEA-Itoit)1/23g0 I=17 l'77 4 — V: ck (') VI L. 14' 641. 

Z-'77:> J6:.-_ -A-V-1.Zr,I=LAgCE (7°1=15-7J- ')tiaFo-z) 

t)i,/ ,)s—)1,Kogra--e-zi l„ 	,!,Ar, 1=1 ogcat:.-_a-J < 1=17 I'71-x 

4lFZZ:L6::_ck (,), ±2103 12J-;t_t07°1=15-7J- ')t J0)4/±Wig 

Za'.Le-C,Z. Z:10)ctcV,I=10gCit::_a-j< 1=17 I- 7.LI.J,;t-F Fr, 

I=AgCil=17 I- 71-,._1 LO -3 L'.LeZc, etc, -'77:> J0)28 

O n rriTOPAY6;141Jt1-Za'.L -C, -A-V-t.Z'ii'VD-41FAILL ( 
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-7'SI-Dt,gVI.Z51 /0K2a0ZOLL),aaY61.(za-J< 

• 1=171-7.Lxl-g<L'LtTZ.L'a),,V,t1:1=171-7.Lx -F1- 2 

8 0 n mq MN'i'D71.'7./A j L0-3 a- Lez.  

Ch211412i81=17 I- 7 7 4 -A-ft] 

t 71,. : SepharoseCL-2B ,±74)J 711. (Sepharose CL-2BtE112tKL 1./T 01cm 

X 50cm07t 71x t::_,±A I., tc t O. Sepharose CL-213075'* 	7 J 073•IWAMII 

6100-20, 000kDaT (,), GE Heal.thcare#75\ 6 A -C's Z. Sepharose CL 

-2136, 2 %1Z4ka7t1=1— , t1•11 6 0 — 2 0 0 m. m ( 1, —If —111#fiRal 

t:.-..ctz) , CAS)Rti# 1-465099-79-8TZ. ) 

i‘y 7 7— : 0.1M I) Jpg,imily (pH 7.1, 0.2M NaC1.-g) 

77°74 It J .7c)1/ 12 : .ffgA ra7MEliffit4mg UMW 'MAX) ( 1 m L / v 7 

7 — 6:gMt --C1 11]) 

MA : 0.15m L/min 

5̀ 177 :> Jj : 1m L/tube 

32Wilt:;Zg7 252*727—t— lz-Do-C±ELHOO 

Aft-C J7)14238 Q7 I- 7 7 -I — •/1 - kiN, 	AfflOtc_- 6730)1711:10)51-e 

Z7 i i — 11/ • KOMI,: ck t•A-7 7 :> J 01:9301. (5 2  * 1-7iia 

1A-z) 	;141._r/ft.„ -7 — )J — 7Ygffitql.tc: 7 7 :> J3RO7'), 	i!,AA-it 

a) h2)14123g0 I=17 	‘77 -I —0A-77 	6:.-_-g-v-t.z30)3i 

ao -z$iin ,fim -zc, "-7—t — 7Ygffitql.tc_- 7 7 :> 	" Ll,  

, 	-7 — )J — 75%I t*. <gffitql.tc_- 77:> J1)\ -3c, itIgitt3S, -52  

* 7 	2 7 — t — Vt Ma iffl_i L tc lig a), T* 	7 iiial]o-z 

• 1=17 1‘71x6:.-.1-30•Z E— HY7c4::-$H -Z77:> J"--eZc, 

[0015] 	<52* 	7 J327—)J —> 

Dextran from Leuconostoc mesentero ides (mo 1. wt 5, 000, 000-40, 00 

0, 000) (SIGMA) • • • t 7.L1.0)vo id volumegirVII, 20000kDa 

Dextran Standard 1, 400, 000 (SIGMA) • • • 1400kDa 

Dextran Standard 670,000 (SIGMA) 	• • • 67OkDa 
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Dextran Standard 410,000 (SIGMA) 	• • 410kDa 

Dextran Standard 270,000 (SIGMA) 	• • 270kDa 

11 L, Dext ran from Leuconostoc mesenteroidest:.=-Dlivtt, a.' 

tt.Z1E31052* I- 7 Jlt -zilqZ±1 ,"ff .Dtz-_-,1. 7—t —L 

ki\Zo "1,111 ±16 ±Aa) P72)1/238 I=17 	7 4 —A-4] 	(,)Dex 

t ran from Leuconostoc mesenteroides-t-Ot 10'74ffl -,'_ 	20, 000kD 

aL;t_h103 	CI4IRL, MilitV31-,3_ z 	-e,"ff -3 

0 1414q/g6:.-..6, 7 J —11/ • KR/ 	(,) 7 	 P)301. ;141J L 

J111117L, 

tj, 3 1220, 000kDaL;t_ha) 

111115C. AetVgAT ZLA. tt.Z ) 0 z: aYinitVggt -A- t: — — ( 

7./A0)voidvolumegilitlE11) 	L-c110Z0 

[0016] 	52 	 I=17 ~fj7L. 	Hod 

ge, J. E. and Hofrei ter, B. T., Method in Carbohydrate Chemistry, 1, 

338 (1962) 	 (7 	—11/ • KR51) vz_lt 7 0 1412tKoigizt, ;Zg) 

ck -3 	--Cff -3 0 

1 	105 X 15mmOnitiRM:14P-1-7.KgA 500 L)JFIA_Zo 

2 	7 	— A/WA (5 v / v%7 J —11/ 7.Kg'141) 500 m, LmA_, 

0 

3 	0,0'3 2. 5 m I_ 	<1:: 1 0 fi,-)rca L < 	Z0 

4 	20z 2 0 3i,;t_taff - Z0 

[5 	316Y61I1L--e 4 9 0 n m ONR115(ALIt -zo 

[0017] 	ts8, t)i./W—)1/KOCIL 6 	r, 1=1 JR (")i. 1=1 	(G I c A) , 

Xi=ingM) oftttA-eZt)i./V—)1474A;141_17Vt12tKt::_irl L. 3• 

Y061ItCE110--caY61.;141-Zl„ 

1=1 D'OgiC74',4-YJE110-cWin 

1IM L,W12tKrria)")1/ 1=10grgi3R6-hZ0 	(')1414KIY91,:.=t, 
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--Cff -3 	 r, • 1 0 71<filt 0 . 9 5 g SIAR 1 o o m 

g1174 L, tti,43A 2 . 5 m L UMW, L(,) , 	zo 	 o. 5m 

L (2-2 ogga),,D 	 Lo) 

o 25n1J-;L±6:.-..1-s61-s1,`ct 6:.-.7.1cliLtse6ct <1114- Z. )17 

• tc: 	, 	liC;BIZ 1 O 3• 	L, 25Ei 	7.1<; -  .o a-  413:: , 

)1./W—)1. 1 2 5 m g 	)1/ 7-1 /1/ a —)1. 1 0 0 m 	L tcrt3 

0 . 	1 m 	Vg a L, %6:.= 1 5 3•134;011r4;41=1:1--cluf -  Z. 	0,1, 2 

-e *A L530 n m 	PAYg.slitl-  Z. /5 	aMISDIK O. 5 m 

cEpozo 	 1=1 OgrCE110-cWilA4'F -Zc. (1F3 -z 

Ma) 	)1./ —)1/KO CI t , 	a.' ENC, L 	 tc. ) 

[0018] tVIANEV,X--e, *RIE910)1tffiBixra7.101iffiltizA-V-Lz r, 1=1 i j (J)L. 

(,)1-21 ) 	120)7t, 1 0 E20/0J;1±6 , 	8 0 

J-;1_h0)/1=15-7t 	 1,00 # A 	6 	*RHO) 

Itffigixfi.7.10Fliffilta, 	 3 12 1 8 O Th-;t_ta)7°1=15-7J- 

1=1 	 r, 1=1 	a) 1 oNiacyoi,;L± 

--e z LIJ1T L 	(') 	L< a, 1 5 ji 	, 2 o ji J,;L 

, 	2 5 Kim cyoi,;L±, 3 0 	%J-;t_h, 3 5 	%J-;t_h, 4 0 	%J-;t_h, 4 

5 Ni°/01-;t-h, 5 ONE°/01-;t-h. Ra 5 5 Kii %J-;t_t--ezo 

L, 

[0019] 	etc, *RIE1)10)1tffiBixfi.7.101iffilt a, tVIAREAX--e, 3 12 2 5 0 J-;t 

± 0)/1=15-7t') 	 1=1 	 ffilt 	z 1=1 n'3r 

a) 1 o KR' % J-;L --e z LePT L 	(') 	L< a, 1 5 ji%J-;t_h 

, 	2 0 N'a %J-;t_h, 2 5 N'a %J-;t_h, 3 0 	%J-;t_h, 3 5 	%J-;t_h, 4 

oNi%J-;L±, 4 5 Ni%J-;L±, 5 oNii%J-;L±, 5 5 	 X6 6 

O 1,A,T,1.1 -aa_4\f'I'PT I, 00  

[0020] 	etc, *RIE1)10)1tffiBixfi.7.10Fh ffilt a, tVIAREAX--e, 3 12 5 0 0 J-;t 

± 0)/1=15-7t') 	 1=1 	 ffilt 	z 1=1 n'3r 

• 7 NE 	z LIJ1T L 	(') 	L< a, 1 o Niacyoi,;L±, 
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1 3 N ii%J-;t_h, 1 6 N ii%J-;t_h, 2 ONE %J-;t_h, 2 4 NE %J-;t_h, 2 7 

Kli%J-;t_h, 3 0 Ni10/01-;LE, 3 4 Nit' 0/0L;LE, Ri, 3 7 N iii%j,;LE----ez 

o 1,A,T,1.1 -E`a_kkiNaLs LO0  

[0021] 	ts8, lit a)3 12 (i&t::_xL -Z) J-;1_h0)7°D5-7J-  ',) t Je-At,", 1=1 

0,3riiie, Affitt:-A-V-LZ r, 1=1 n'3 12a)Lso)f'i'l.a),T,I.1-a 16-e5Z10/3\1, 

O 1414KOigt:.-i, 	1,A ,,I=IRili=i7 I- 	7.z.,.a)E—*--117tKl,:.3-41., --C, 

31 xi,;t_hor, 1=1 ogrwio-nz*-0,T,Ii-a3R6-e54-t.tsct 00 ct (,J1414Koigt::_t 

N• 	ailer, 1=LAM. 4011e7 7 :> J N 0. -eZ,,I=LAgCii=i7 I- 

7./_,6:.-.8k,\ ---c, 31)(07°1=17-7J- I)t J -•A-tiN -77:> 	Ji&Z,:,k 

-')(,:.-Agl_k, -t.a)&tr-e3*-1/43stt.tc E-133•0 t, 	Rio ct (,J 

1,\11:1T-A- I) t J -A-tiNE— 7 31?1135i•a)f-Ae, E— ,17tca)f-Aa)E1g) 

f'1'1.0,V.1-16e5ze3R6e5tt.tSct oo  

[0022] 	ts8, *RIE1)10ffgRMMEliffilt t:=A- tt.z r, 1=1 J06, 7c=15-7J- 1) t 

t:.-_ -A-V-t.ztoolt, 7c=15-7J-1) t /3\ 63•kh-.354-Ltc_- 44141,:.-_ -A-V-LZt 

1g)tt_Rt-.3541.Z0 

[0023] 	etc, *RIE9101?gAB/X*710Eliffitt:A-V-LZ r, 1=1 Jggj (t)i,/w—ji,o, 

R516:: ct (,J Alt) 6, tVIAN'itAX--e, 	1,AtEliffilta) 	L < (4 5 N iiicyoL;t 

-h. ct (') PT L < i, 7.  5 Nil °A1-;t_h. -:5 6 t:.-. 	L < i, 1 oNitio/oi,;ut, 

ct (,J -1/43s 6 t:.= PT L < 1, 1 2. 5 WE %J-;t_h, ts4-3i 	I., < 1, 1 5 N'ioAL;LE 

• lit:PT L < l,  1 7. 5Kii%J-;t_t--ezo ts8, *HMS ( t:  al 	) 

6:.-.8o-c, r, 1=1 J0'3M7J -lig6:.-. '‘)1. 1=1 Jggia)111E,E--CZ G I cACEllo 

---C [G I c A (m. g) J fsELVAI-aeZ0 ts8, itWx*7.1<tEliffilt t: 

A-V-t.z7c1=15-7J- fJ 1) ti=1:11 ,) 1J-Zi ‘ ,J)JA, , aaKi=i-r 

0,0MA.64-1.Z0 -t. L-C, 88,t-t.a) 	Ki=1-10,Ril, ',i=i 

RE t:.:*N 2 . 5 9 3 ATZ L.' L --e3R6/3 641.Z L.' L e% 641.-c-  0 Z o  ct 'D 

--C, *RIE9101WX*71<tdiffitt:-A-V-LM-38ct -t.107°1=15-7J-  ',) t Jj6 

, ,,I=LAgcji6::*N2. 5 9 3 ATZz._.'L--Mffl--C,Z0 
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[0024] 	*ft 13/10)1tffiBiX*71<tdi ffit 	ItffiE/X'a (ltffilDB/X*) 13` 	ffl :35 tt.Z. 

ItffiL LT. 	It7t4It7N0DItePT L < , 1417Mig 	(t 7 7 

-)1//\‘Y 	 ,  	 etc, 	, g7 	t 

1Ellozz: Le--  Z. 	 1,00 	ivxraLL/Zt, 

t:$11 FR :35 tt.tS,0e, 5R3INEM, rI=IT t 	/i 	L 	Cg, 

ffi Otit:Itinb7 	eAPnlzI iTn^))11T:35 tt.Z13;--U:.:5R3gtaf :35 tt.Z 

/3\ 	5R31113E/X'aIDA 	 , icil:Vtinir1/43541.14Z LO -)filAt 

Z o 

[0025] 	fEliffit, 	 1, t14KIJN tUR L tc:BiXra 

LT.  t <, VONA (ct (')1414KlYgt:.=t, i_INA-IERt 1211E) L 

L -Ct cWo 	-F'tZ,t 	tEliffiVe:RAiSiq 

±± tom 	A00 a'  Oct -) 

7.1<le:ct (') .7°1=15-7J- ') 	(1-432.7°1=15-7J- ') 

tEliffl 	 Zo 	Z1,\ 	7.1<fEliffl 	RI:, 7.1<CNNt,  

-) 	ct (') , t L < 6Nt•71<AbA1127.1< 	 ct (') , 

(') 5-thMeAkiNitffiE/X*7.1<tdiffiltV4Z Le---eZo 

[0026] 	±201&(,), itffiBixrat, t14K/J\ i-TER tc.ix* 	 ffl 	z 

z:Le- Zo ffl 	VC, Atlii Lz1 	Lz < L'LePTLAN0 

OiiiaY/Miii51C,11 z Le--- Zo RAJ'S 

, 7'J 	 — 20    — 8 0 tflr-e 2 4 — 7 2 Him 

ItffiBiXrat, 	(V-captjtMlt 

V1,±1:35 	t al CEI11,of C9  t 	 VI:35 tat t CEII 
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E•7°1=15-7J-,) t AtEliffi -.54-0-ski\LA.64-t.Z. 	t.,:- , TEa) (8) ots 

aLHat:.-_, VeMIt:.-_,t t,)11MtEliffilt-z5ItiEilki\zz:Le-C_kZ 



WO 2014/017570 	 12 	 PCT/JP2013/070134 

[00351 	e tc, RAiS, (8) t:.-..80-c, d\A-iLitffisixraxt 121 ,10:ffisixraCi, 

ItV_I,±1 -z5IL L --ct, RA_ tS, VeMIt::_ct (,) JIM tiEliffilt -  z a 

eiN71:54-t.z. VeMIL L --ct, =g ) -)k /\*ij-  , 7-t 1,  jpfN 

71 -.354-t.z. ct (,)1414KOigt::_t, ±E (8) 1051L L-c, Iilll 2 0 0 9 - 1 7 

3 7 0 2 1-41 6(,:_-_,ENC -1 /4354-t.zaPT L <JEllozz:Le-- Z. "D (') . 
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5-7J- n )J -A- Zitffi ra7iodiffit, avefta1ti- to#±,!,,h-.54-Lza 
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(,, -'7 _9:MtrAlitaTAPG, 11'-- -"*I -1/43_011.-CkiN Z *A, 	Z kiNtli,IN..1,J.  

6 41.--C 0 Z ttiEll oftrA-.1%. fmAttxtiniftL L,--ctit:.-. 	L < PI kiN  Z 

Le- Zo fi tc, AttttsE, 9:MtrAiita*,',U,  Rtta)A0Aef3  

Oigt::_tRER -Z a.' Lt- Zo 

[0055] *ftlE916, _R):['ht134AtfIttarieZ:MtrAiitat ',U,  RttaAoAt:3-4 

L, *RIEIJIaARMVAIVIMRt%-*JUM#A*11=1#R4RtRptlIER 

Z z: L !ti.i4L -  Z _R):['htl'Aiitfla)2,Z*. 5113zVeA* a t Plitt -  Z 0 
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,!,A511, , 1417Mi76:.-..6, mAa)*RHAaA_9mtrAliva[ixw8wEilmamt 

4111=14'4Rt411=ItAgy -Zz:L -C-41-ft -1/43541.Z. ts8, 	giA511,:.-.1-30•Z, 

gl=ltR'4R6tAfril aA-A-It6443v-t0)1& (,) --eZ. 

AJAR 
[0056] 	J-;CF, *RIE1)11414KO'gt:.-_,!AHJI -Z e, *RIEIJItTEIDINt:.-..Fit/f -1/43s tt.Z t a) 

--etV'so. 

7c=15-7J-,)ta),170k 

L;t-Fa)111R1,:.-..ct (,), itiT '1.1x* /3\ 6 7c1=15-7J- 	,) t -A- 7.1<tEliffilt 	V.,: 

o itiT'AEML L-ct, AeltiT5R3MVICtl, ilt6:.-.4ivxragxt,)ffl L, 

6 t:.-..5A,4<t:.-. 6 WA -,3_ 6 L -ca349-avell,lt  LtL-1, -,3_ 6 t:.= E -t v I- TAM- 

	 Efx(,)13V_, 	--e7.1<aki\ L --0464-Ltc:ItiTIMMCEllotc. 

[0057] itiT IAB'xra -7 I) —If —1,:a# L-c Miii:s -ft, a' tt, rAeltiT'ABM1 

1=1`Y _I L L-C11107L-  . 	i!lAsiMiiiltiT 11B/X*11=1 Sy 0)%--PA la 1 6:.-..71 -c, 

ts8, 1EllottitirW130 -.3st:.-_tctze, AtliiitiT'ABMID v 111:u 

, 8,t-t., 	-,3  2.5x1.5 — 4.5x2 cm, M-,3_ 1.71 — 6.91 gogg (7IE 

tc_-(,)0)W=J0r)ffi -,_63.7018) ---e-Dtc_-. 

[0058] AeltiT 'ABM ID v 	int --cluf -  Z a.' LIZ. ct t) 7c1=15-7J- '7')'   

A ffl Lk-. 

1412tqig6:.-..6, ;)„k -3 t: L-ctEliffl-D tc. MiiiitiT'AB'xralm v -agife91 

000g6Z. -41_,2500mLOMPECNIA., 100tT3HirJIML, -t• tt. 6 1,t_ib3AtE 

A t: ct (,) 8, 000 r pm, 303, zit --ea/b3AtE L, 	'741t (RI) 	EfR (,) I3V__EM 

El 115( L tc. El ilyc_tM , Mk CE11 o -c• a I %IA l„ 14' 6 tt. tc_Irra Atlii ti 

IA L, 7°1=15-7J-  ,) t -A-V/MilitV311t V4itc_-. 	,!,A;MilitVIAlt 	t V '9' 

— Z )1.---Mthb l„ xu-)1=It t:.-.. Lt, L:1-F0)3 	1,:1 Lk-. 	1,Axu-)1, eg 6 5 

8146 tt. tc. ts 8, 	,!,Ax31=It 07°1=15-A-  ') t ''A- */$tliitV3Ilt 	Ft 

J.7°)1/1 _I L - Z . 

[0059] 3}±*10M4  

It 	7°)I. 1 , -FEA-It0)h2)1/238 C17 l'77 4 —t:.-..ct t,A- 7 7 
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6:31AIE 1, tc: . -t.  l/r , -77:> J6:.-_ -A-V-t.Zr,I=LAgCit/l./W 

—JI/KRat:.- :t t') t RI Lk-  . etc, $7 7'J:> 	Ig) 2 8 0 n m --eaNRY61. 

;1],IJ -/f l,, 	i!,A1113061., -A-V-LZ51  M'Nial]l -Z1AL Lk-. -t' l, 

"T, z.:41.60AiMat: L-c, ,,I=LJR2 i=i7 111.)3z*Oe 2 8 0 n m,91 

JiON'il=1717./.1.1--EiEiliNtc_- . r,I=LJR21=17171.03z*Ve2 8 0 

n rri ,91 21=17171-,.ffita-C1161,\AL- 1E11812(,:.-.7. 1:4:8, It 

7°)I. 1 	'ffii (eg 6 5 g ) iti, r, 1=1 JogM' tOg 1 2 g T -D tc: . 

[0060] 	Vt, la 2 t:.:(, , r, 1=1 J0 i'7 1=17 171-xt:.:81,\ --C-52* 	7 J3' 

i7—t — egffl:54-tIL- 77 	a)li`Lat, 14-t-c7i -c. 1:4:8, it)i/I, 

	

1=17 	77 4 —07`177'7:> 	ffil l,-FilBODI&I') 1 m 1-/tube. Lit 

tca73, la 20)4011 [Elution Volume(mL)j 1, , 77 	N 0. taF1 - 

Z. 

[ /7211412ig 1=1 7 	7 7 4 —A-ft] 

J 71,. : SepharoseCL-2B ,±74)J711. (Sepharose CL-2B#1112tKL L -C 01cm 

x50cm0)t 71-xt:..±,4 Ltz-_- t a). Sepharose CL-2130)52* Z I.7 Ja)3•IwAtIll 

6100-20,000kDaT 

t,), GE Healthcare#75`6AT Z. Sepharose CL-213t, 2%1;47)1 

1=1— Z, t1'i1 60-2 o ogrn ( i. —if —111#fiRtl.,51t:_ct z) , CASRti# 

1-465099-79-8T Z. ) 

/ 	v 7 7 - : 0 . 1M 1) Jgigtimi-,,,f-y (pH 7.1, 0.2M NaCl-g) 

7 7°7 4 It 7°)I/j1  : r, 1=1 JogiL l., -C1mg/ml 

MA : 0.15m L/min 

5`177 :> Jj : 1 m L /tube 

3 12$ 12*A : 3 127—t— L LT', )07 -f252* 1-7 t:.-_ -Do-c_h,la 

LHea)?-1,-it (1121,1 .1.7°)1/ 77.77-fit 1 m g/1 m Liv 7 7 - ) --eit 

Ma iffli_ 1=1 7 	7 7 4 - '/ffkiN, 7i ) -J1. • KR51t:.-.. ct t') 7 7 

07PRY61. (52* Z 1-7 Jia0 -z) ;1],i_lt L. $ 12*A1/ML,tc. 

[0061] <52* 7 ffi17—)j—> 
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Dext ran from Leuconostoc mesentero ides (mo l wt 5, 000, 000-40, 00 

0, 000) (SIGMA) • • • t 711.0)vo id volumegME11, 20000kDa 

Dextran Standard 1, 400, 000 (SIGMA) • • • 1400kDa 

Dextran Standard 670,000 (SIGMA) 	• • • 670kDa 

Dextran Standard 410,000 (SIGMA) 	• • • 410kDa 

Dextran Standard 270,000 (SIGMA) 	• • • 270kDa 

41EI 	Dextran from Leuconostoc mesentero idest:.= -DO-C 	FiA7—t 

— 1,:.= -A-V-t.Z1E30)52* 	Jlt - Z114Zil ,'ff -Dtz-_-1, 117 LN tc0 

±3LRO P72)14238 1=1 	7 -I — Alt] (7 .7°  7 -I 

—t —)E110)2) 	(,)Dextran from Leuconostoc mesenteroides-t- Ot 

'74ffl 	 2 2 0 0 0 J-;1_t0r)3• 	111115( L, MilitV31:5 	T 

47 	0 141tYgt::_a, 7' J —11/ • AM516:.=„k (') 7 

ALIZLZTMLtc, 52* 	'ffi'a0 -Z i=i7 	71.x6:.-..80-C, 

J1111171_,, 

(j, 3 1j1 20,000kDaL;t_h0)31111154, 

tt.Z) 0 a.' 	 — (t7A0)void volumeALIZEH) 

JE111,\ 	0  

[0062] 52* 	7 iiial]-zD7 	7 -1-1.V41 	6730)PAY6r0J7fa, Hod 

ge, J. E. and Hof re i ter, B. T. , Method i n Carbohydrate Chemistry, 1, 

338 (1962) t:.-_,ENza)51 (7iJ-11. • KR51) 6, T -DAL-  0  412tKIY9t::_a. 

-3 t:.= L 	tc: 0  

[1 	105 X 15mmO)FARM:.:EitA-7.1<g',4-Y500 L 	z o  

2 	7 	—11/M 3A (5 v/v%7 J — 11/7.Kg'ff-Y) 	500 µ 	1.1 

0  

[3] AIIAR 2. 5m 	 <1:.= 1 o fi-)rca L < 	Z0 

[4 	226:.= 2 0 31-;t_taIM -z o  

5 	316y6g.i1 ---e 4 9 0 n m ON)A117 	 0 

[0063] 	141  tt, $ftin6 (y = —4. 3446Ln(x) +56.68 ; R 2  = 0 . 9 8 2 3) 
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V,), R 2 41113`67.--C, 3 12L77 	No. (Niitgffiff-yii) (,,t< 

$H134 LT OZ L.' L el-AN -Dtc. 

[0064] 	la 2 1:.:7T -,3_ tt.Z ct -3 t:.-_, It 7°)I. 1 (,:.=(,, /-.PtS< L t 3 1il 1 80 	J-;t_h 

, li6:.-.325 0 0 J-;t_h0)-04320).7°1=15-7 '') t 7V-A-V-t.Z L.' Le 

-AN -D tc . 

[0065] 	etc, 1- 7°1=15-7t '') t 	L LT 11N-1/435 tt.TOZ-t'ITAWML LT, PI 

t::-M4 -Dtz-_-. r,1=1RIE1=17 I- f71,./k•Oe2 8 0 n mq jiON'i' 

1=17 I- ‘71-1.ffita-CliNtc_- 1E11E13(,:.:71. etc, 1E136:.- 6, r,I=LJR 

121=17 I- 71.1.6:.:81,\ -C-52* 1-7 	f7—)J —egffl:5411L- 77 

Ig) ,(Aixt, 44-t -c7i -c, 	i!,A$C4(,:.-.80-C4'M Ltz-_- $2*Al,  (y = 

—3.943Ln(x)+59.069 ; R 2 =0. 9 9 7 8) TV,), R 2 41175\6A_Z, 

5i'EL77 	No. (ntgffialal ) act <MrAL-COtc_-. ®3 6:.:T 

tt.Z cV, t:.-_, 	jiN0).7°1=15-7J-  '') t 	(,:.-_(,, 3 121 8 0 J-;t_ta).7°1=15-7J- 

')t A, aLII,E-A-V-LT, li6:.-.31 5 0 0 J-;t_h0).7°1=15-7J-  '') t 

(,<-A-V-t.tclniNa.'Let-)13\-Dtc. ts8, 	,!,AliNax7c1=15-7J-,) t 	, 

1t-F ft J•7°)l. 2_1 L -Zc. 

[0066] 	-1/435 6 t:.-_, It J 7°)I. 1 &Olt J 7°)1/2 6:.-.80•Zil 1 8 0 J-;1_t0).7°1=15- 

7J- 	')t e-A-ti`r, 1=1 OgCii e, It 7°)I/17tKa) r, 1=1 0,3Cji 6:.-.16e5Z Mat:: 

"DOZ. El 2arflal 3 (,:.:7Ttg-t.Z r, 1=1 Ogr I=17 I- 7./.1.a6:.-.Xffl Ltc. 

Ai* IY9 t: (,. El 2)3zzien 3 t:.-_ -,3_g-t.Z ,,I=LJR1=17 I- 71A6:.-.81i\ --c, E 

—*--112tKi,:.311_, --c, 3 1j1  1 8 0 J-;t_h0Dr, 1=1 JogibYiebz*--1,v,u-a 

ffl l,7-co ct (,) 1412tKO'7 t:.= (,, 	j 1 8 0 1,:.-.$1Zgffl'AVEAt:.-A*A 

1,, 	E,Ai=i7 I- 	71.,.3A1J1_,7-cliga)2 3g3a)*--AEL3R6737-c_- ,, 	etc , 	H 

t: LT', It 	7°)I. 1 avelt J 7°J1.2 t:.-.8 1,J* Z3 12 5 0 0 J-;1_h0) .7°1=15- 

7J- 	'') t e-A-ti`r, 1=1 OgCii e, It 7°)I/17tKa) r, 1=1 0,3Cji 6:.-.16e5Z Mat:: 

-Do-ct,Xffl Ltz-_-. *iiM 	 1 t:.--71 -. 

[0067] 
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[V] 

ii'M 5 0 0 TrA± 1 8 0 Th,t± 
li-/i)l, 1 37.9% 55.8% 
#>7P)12 0.0% 3.0% 

[0068] 1_9MtrAlital,:.3j1-Z A)A0)W4  

< 	52)1/7 r, 104'F2'1 > 

)fAtl'Alitft52)1/7   tc0 6AMODC57b 167 

: *1920-220 El*II)1. — T4.-cA-R4±/J\ 6fIMA 

Min13 , 	 (50mg/m 0 0.3m1+ 	' —)1. (2%) 0.1m1/S 

TAM- L -C4J'agi-P75\ 	M134107132JAlt L, 	 r, 

1g) ,12a, 114+-1A-M-b)Jkft8ctrielVAIJ*)$&-b)Jlt"ffo, 

, Het: rAlitnt)JrA 	bIA+A-\b#1$&a14-D 61T, .t.0) 	L 

• sham operation (44lirii- ) 	Ltc0 	ct , 	-LA ot)j kft 

(moderato) oraivi0)52)1/7 4'FIlLtc 

0 

[0069] <52)1/7 	 7°)1/0ptlIER> 

2 t:.-..7 -,354-t.ZcV)1,:.=.74M:.-..3•01L- (n =1 0) 0 etc, ~rJZ 

1 E0) 1 El etc 1') OD#11% 	4 g IV/f L, *Mitt— 	(CE-2 : El 

1,7 	A-R-#) 	7°)1. 	7°)1. 1 Rat- 7°)1. 2 ) 7V 	2 OE 

tsZ ck -3 t::_gEa L, Q 	4 g Ltco Ittca, 	7°)1. 2 t:.:134 

1• 	11001J eg Vv-C tc: tc: 675 , 	1=1 5- 7J- ') 	5 m g 	„k -3, 

gEaL,tc (2) 0 

[0070] [2] 

a iN -TI 
0,114-ii- >1)1, 

Y )1-7° 1 -9- .2/ 7°)I. 1 0. 5mg/MV- 4g/day 
Y 4-7° 2 ',>7°)1/ 1 5mg/M444g/daY 
Y 3-7° 3 -1,77°)1/ 1 25marif-4 4g/day 
Y )1,-7° 4 -1,.:27)1, 2 5Ing/Aolf-i- 4g/day 
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[0071] 	L/T, ±,E 	52)1. r, 1/F2'z1 107-c_-  673 	 )a)i& t,) CZ 

/7-  — )1.--clit:N AE6-e5tcc. 

tc_114,11- 	"firii1 4 ArmAgytt, -t.otmlArmitu, 2523±2°C, Eft50-6 

0%0DIVITT5EPT—-eg7ia l, tco  

6$1_11R-tT, 	 AI% 6 1 Arm-at::_tErZ1Z 

l„ 1 IEMtc t,) a)tlIft'i/E41AX 

or)41A5 la 4 	ts8, *NkttlEll—NagA- (CE-2) 

• 1=1 —)1/t 	 tc. 

[0072] 	"firii- i3\ 64Aral, 14O4-6-F (h-,9' —)1. (50mg/ml) 0.3m1 + 	'91  —)1. (2 

%) 0. 1ml 	1S1 #f) 6:.-.1-3o-c r, Z a)/b1111/3\ 0i-UaRtie, 

• t,) ffl L "ff 	Hi PI V: f1 	L tc_1, MIR* LTA* -t.tt.T-1-t. 

1 "DT-DAtt„ 4W7 *)1,./A7)1,52  

• -e24Hi lilt I., tc. 	EDTA 0.5mo1) 

7 4 	 ±1, eg5m, 	--e11,1T<S*1/MLt MA-11ML1, iN7 

*:> ') • I7:')  	(HE 	t) ave, 1J-77= 	(Saf ran i n 

• tc. Saf ran i n (U, tiattA--e 	, ft a) 	 J 	)JJ 

Lea L-ct 	 EixracnotivAL L --cplo64-Lz. iii 

modified Mankin score (1i I7 	7) CE111)\ --C [Saf ran i n 0 

: 	 J 	)JJ 	7TV j [chondrocyte (B/XfilaNN 

) j 	[Structure (BiXfit.0)**3S) J 0)3* 	Z i 71I 1, (ITIff443t:ct 

) , 	W=J11- 	---C13410Bixfi.531AVA 140,11 /1ff4"ff tc. egt*Vg/14* 

*ffiELVO)Bonfer ron i/Dunn5U.-At 

[0073] 	Mank i n score 	 CAIRL IDELtletStql:t 	2)4gHi 

Oigi-s_RILegI7V‹ tt.-c z ts EL o tcilHib\ 61WAttei-,4 < , — 420/76:Eix 

raktaATIfiaL L-C3Fl,JElltql:T1,\ZaTZ. *M4TJE111,\ tcmod i f i ed 

Mankin score0A-TRIA a)ait 	3 6::71 -c. 
[0074] 
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[A3] 

Table 3 Modified Mankin score (criteria for histological evaluation) 

Safranin 0-fast green staining 
0 = uniform staining throughout articular cartilage 
1 = loss of staining in the superficial zone for less than one-half of the length of the plateau 
2 = loss of staining in the superficial zone for one-half or more of the length of the plateau 
3 = loss of staining in the superficial and middle zones for less than one-half of the length of the 

plateau 
4 = loss of staining in the superficial and middle zones for one-half or more of the length of the 

plateau 
5 = loss of staining in all 3 zones for less than one-half of the length of the plateau 
6 = loss of staining in all 3 zones for one-half or more of the length of the plateau 

Chondrocyte loss 
0 = no decrease in cells 
1 = minimal decrease in cells 
2 = moderate decrease in cells 
3 = marked decrease in cells 
4 = very extensive decrease in cells 

Structure 
0 = normal 
1 = surface irregularities 
2 = 1-3 superficial clefts 
3 = >3 superficial clefts 
4 = 1-3 clefts extending into the middle zone 
5 = >3 clefts extending into the middle zone 
6 = 1-3clefts extending into the deep zone 
7 =>3 clefts extending into the deep zone 
S = clefts extending to calcified cartilage 

[0075] <4,N-em> 

)1,- -2°0)tplftiz7 vel4Kavoitem (oftttw..041-i) 

0 

[0076] [A4] 

#i** (g/day) 1   (g) flirill: 
ik 

'(    (g) f.A.  4 
Arm 

J)1,11 -- )1,  3.6 liati-t-T Et-T 
?" )b-7° 	1 5.18 22.59 25.59 
,' )I,-7' 	2 4.93 21.92 25.43 
9' )1,--7° 	3 4.68 20.98 24.25 
9' )1,7° 4 4.90 21.14 24.58 

[0077] 	1 tz, 	®Saf rani n 0AtA0ON1ik (1-tt011) 	51 5 

[0078] 	etc, gategiatZ.-_, ±SE3-D ONA t:- 	ZMank i n score PIO 
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la 71E (Nifita 3 ) ''ff OM* Ltc*iiM 	6 a — d 1':.=.70 44:8, EI 6 

a — d 6:.:80-C a, 0 A a 	I- 1=1—)1.0)AiM , CAI. P G a ‘)1.— 7° 1 

0 tlii M , if 21. P G a ‘)1.— 7° 2 CAiiiM, A' 21. P G a ‘JI/-7°3 O* 

M, it# P G a ‘)1.— 7°4 CAiiiM, -t. tt.T'41.71,:, 	1-L-, la 6 a6 [Saf 

ranin 0j 0/174$fitliiM, la 6 b a [chondrocyte (B1XMENEJNR) ] 10/174$fiel  

M, la 6 c a [Structure (BiXfi.07*CIS) j 0)1170fitliiM, la 6 d aa.' 

41.6 3 TRH a)-ag,t 	7a)fmnem, -ti-LTA-L7i -c, 1:4:8, 6 a t:.-_,Eili,a) 

n Rogaaa El 6 b — d t::_ltiC-e Z. 

[0079] 	a.' tt. 6 otl,imbN 6, It 7°J1.1 6 	lgs6:.-.VMtrAiita52)1.7r, a)Bixfit. 

OtAig t.f1]$1_1 L --C 0 Z a.' LiAtIre ,tc,:, — --e, It J 7°J1.2 t::_ a, BMA 

140$1_17AMaR, 6 41.1:4:75\ -D tc. 

[0080] 	J;(±0) a.' L75\6, 4a5i. 20)11:1 -2J- ') t WAIDPAERt::_ck --D -Ca, 

J:MtrAiitat:3-,11-Z3MV141 641.1:4:0 — , 3iiie 1 8 0 J-;t_h (t 5\z 

t,PT L < a 5 0 0 J-;t_h) 0).7°1=15-7 '') )JVt11=IPAE[ -Z a.' L t::_ck t') 

. ZWVAlitaa)fiRWiil*"ffOl'41 Z a.' L 75% 75\ -D It . 
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[gt**1] 	3iji 1 8 0 J-;t_h 7°  1=1 5-  7J-  ') 	 ffaffi *7.10Fliffit 

[gt**2] 	5 0 0 J-;1_h0) 7°1=1 7J-  ') 	 tffiEtixra7.10Fliffit 

gt3RIA 1 t:.-_,IaaaA_9mtrAnt[iRw8mEniamt. 

[1$3IA3] 	MEffgAivx*7.10Fliffite, 	r, 1=1 Ogr0)--) t, 1 oN'aoAi,;t_t 

e3 121 8 0 J-;t_ha)7°1=15-7t 

ft:WM*4 	z, 1,4** 1 Rig 2 t:ENCODWZtto 

[1$3RIAL1] 	glEffgAYMMEliffite, 	r, 1=1 %on0)-3 t, 7 Kiicyoi,;t_he 

125 0 0 J-;1_h0)7°1=15-7J- 	1,:.-.1E1E1Zr,1=10grCZIt 

ffiBixra7mEli ffit --e z, go$3RIA 1 — 3 0)0 Tto5N gaimmmt. 

.ffaBixfit.7.1<tEhwIte, osi.ix.latttAKtEhwt--ez, ,113RIR 1 —4 oo 

Ttt.b\t:.-_,ENC0)*Mt. 

[1,4**6] 	ffgAivxraeltiTivxraxt7 	Z Z. gi$3RIA 1 — 5 Oki\ Tto3N 

gaaaA_9mtrAfra[ixw8mEniamt. 


