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(57) Abstract: The present invention relates to the uses of
a desulfated heparin-bile acid derivative for the prevention
and treatment of inflammatory diseases. More particularly,
the present invention relates to a composition for prevent-
ing and treating inflammatory diseases, which includes a
heparin-bile acid derivative the anticoagulation reactive
site of which is partially desulfated in order to enhance ab-
sorbability into the body and reduce the side effects there-
of, to the uses of the desulfated heparin-bile acid derivative
for the prevention and treatment of inflammatory diseases,
and to a method for preventing and treating inflammatory
diseases using the desulfated heparin-bile acid derivative.
The novel desulfated heparin-bile acid derivative improves
the absorption of heparin drugs into the body through the
combination thereof with bile acid in order to utilize the
anti-inflammatory activity of heparin, and reduces side et-
fects such as bleeding caused by the anticoagulation activ-
ity of heparin drugs due to the partial desulfation of the
heparin.
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w74 okst F 97 ok
23 #4%9 (rheunatoid arthritis: RA)E A=< 53} wo
THbsle BEY EFTAH Ao EA, AGAVL o] Bds= A 3
shuolth, whexu REES 113 oz Wdste okl x4 B
(collagen-induced arthritis, ©l3}, WA 'g& AL & o
g QYRR A5 g
ohelz BAPol WHETW oY X §F AT Fed BE e wy
oI pannusd] Qo2 <ldte AFzHe sl B wz o
3A "k (Cai L et al., Cytokine. , 16(1): 10-21, 2001).
Ao dde obAnx AR FRYA Fgou, " ¥
EZdo digh A 99 9-g9 A3 APAEE cytokines HIEFT F8 WY wkE
) E2e FE o AEHA EF vhEo] YEPFoEZH AF
Mo &A% JlA BE J5S AvE @ 5 A FHE Ao
(Féldmann M et al., Annu Rev Immunol., 14: 397-440, 1996).
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3ted Qo] dth(de Hooge AS et al.. Am J Pathol. , 157(6): 2081-2091, 2000; Cai
L et al., Cytokine., 16 (1): 10-21, 2001; Feldmann M et al. Annu Rev
Immunol., 14: 397-440, 1996). |
Zo9] Folga BAG OF s REA A8 Y v 20|24
A2GA 2 FHRUEZE FA 59 olfoltt. HE o]g FE9 o]&L FF5E &
A7l @FE JAEH BEY T adE Hagete 298 vEda Jdoy
Ay H719 7% A, $eF, ATLE 59 4zF BFgo] AT = Yo
(The ~clinical management of rhewﬁatoid arthritis and osteoarthritis:

strategies for improving clinical effectiveness. Br J Rheumatol. 37(5): 546-
554, 1998). wahA Fzgo] Hu Aol 2 olF AFHHA FruiElx #HG
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H AAs FAARER, BFAA A v FRAEY AHg A &= © 1
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B8 &85 T4 (anticoagulant activity)®w ofz}t, FEF g P BY A
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43 AME (epithelial cells)d E#7F o€ty <484 Yot (L.B.Jaques, 3I
Pharmaco]ogy rev., 100-166, 1980; D.A. Norris et al., 34 Advanced Drug
Delivery Reviews, 135-154, 1998). '

Lee S€ #TaAY 2548 271477 95te] stas 254 B4 2
g8 s%d $EAE A=ZSUY (V. Lee et al, 17 Pharm. Res., 1250-
1264(2000); Y. Lee et al, 92 Thromb. Res., 149-156 (1998); U.S. Patent No.
09/300,173, U.S.Patent No. 09/852131). o8] H=A F s v A ZH4t
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(ursocholic acid), $EAT2AZH4H ursodeoxycholic acid), ©]AFEAT]SA]
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A Lﬂoﬂfﬂ %Eo ] ?ﬂ%‘-ﬂﬂb} g2 g a¥ T @34 FI3HE dW =
£ Azste BRE dehie @ ToE, 471 UlA(wbiect) @ BEF, whad

¥ oune 9RusE ARd-gEd =AY 934 289 93¢ 2 As
g0 B3 Aoz, AU F3T BHE AR Astd FER B 29
g nydoz YRNFAL AU BEUY ATFE FEAY 34 2B o
28 AR fEd B Aot B wHel Y] vIdsd dRA-2EY 4=
g $aAdRos Tt 934 489 % % Ang 2HE AZ A, AT F
Aol Age Fohz ARHI} s

H4HDOCA) & 27 E EtDOCAS &A 13te BAE 228

imHl"‘

T 18 dSA

=

L

T 2= 2-0-234E IFAR ySAZLLEATelTS bisE ZAF5
= 3¢ 6—0—%}’0L% 53 "LAZ2LAYoAE bisE éﬁﬂ‘ﬂ

= 4% 20DS-LHbD1S x%al?:f_ AR 29 Bd =22 A dF i) E29
AAA F2 =4 FolTH(Control : alﬁr%—%zi fFEA A PBSE T3
Z3; 20DS-LHbD1 1mg/kg, 20DS-LHbD1 10mg/kg: ™l Img/kg# %, 10mg/kgH Z <]
oFo =  20DS-LHBD1E Folg o TNF-: FTUIHAIALT; RANKL: Receptor
Activator for Nuclear Factor B Ligand; IL-1: IE]§FZ1dEr; CCL-2: AR
(C-C REIZ) Y= 2; MP-1: HEZHE @I ZEoLA-1; MP-3: WEH=
gz 2 e golA-3; IL-6: AEHFU6; VCA-1: EAE HF £4-1).

= 55 A7 #EE 2 ZPR(C1A) E2eA 20DS-LHbD1ol €} g A=A ®F
2 eXplore Optix System ol$3tel AR BHEE 22 AHE sk
o}, ‘

olo"

o

—_—

0

£ 20DS-LHbD1E 131725_ 3 eXplore Optix System& o] &3ty FEFY
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YHES AFHOR AE 5) L YFBAAAFE 54

H Aolt}d (Total photon counts: AA FA; Nor: H|BAYG ¢E wp$2: Con:
Avtel-gEa 454 2 PBSE FoIF o 0

10mg/kgAF9] %O = 2 30DS-LHbDIE Foid +; Clinical Arthritis Index: ¥4
A #BAA XF; Days: FEE FEZE 9 F2A A F9 F AH 4
Control: #|A}T-gFA FE=4 o4l PBSE F493 di=T; 2005-LHbD1 1mg/kg,
20DS-LHbD1 10mg/kg: i 1mg/kgzﬂz 10mg/ kg 591 FOF 200SLADLE FoA &
).

> b mlo

T 7 AF CIA 2o 20DS-LHbD1Cl 93 #EA JA 5FHE d4BHE
A3 AW IAH AZTE SFo2 BAT 2FBE e Aol
E}(ClinicaIAArthritis Index: 4338 BHEF A+ Days: BHE =€ A F
27 FA} Ba] & A3 A 2 Control: ATA-FFEAL FEA Bl PBSE T
)z 2; 20DS-LHbD1 1mg/kg, 20DS-LHbD1 10mg/kg: ™Y 1mg/kgH %, 10mg/kgHZ <l

e

FATE

oFo & 20DS-LHbD1S F g+ F; Days after treatment: FHEE FEE HE
A = B T A7 A o 55 1 AFY-2FA 24 Fo AQLA); 10
did =4 Z(104A); 20: s Eo F(20U4); 28: AFW T (289
A)). ’

= 8& GODS-LHDDIE X eld CIA 47 22 #d 2N 4% w7 é«l
A +5 A3 g2 Jebd Aolth(Control: HAFA-GFFAF FEA A P
2 =oJ§ Yl2F; 60DS-LHbDL 0.5mg/kg, 60DS-LHbD1 Img/kg, 60DS-LHbD1 lOmg/kg:
i 0.5mg/kgA T, 1mg/kgHF, 10mg/kgA5¢] o= 60DS-LHDDIS T ;
INF-: FFFAAAET; RANKL: Receptor Activator for Nuclear Factor B
Ligand; IL-1: Q1E]&7118]e}l; OCL-2: AEFH (C-C ZEZ) = 2; MP-1: o
=92 dgeTEUolA-1; WP-3: HEYA dEzzaEuold-3; IL-6: UH
£716; VCAM-1: ERAE AF EX-1).

4k 22 (CIA) 60DS-LHDD1S A g 3, =2
?i%ﬁJrT—] we] BaA g gyas g4 HEE gEL E3tsty

*E%‘«] A4AG H E’_““(CIA)OI] 60DS-LHbD19} near—infrared (NIR)
4 y5.58 @0l ?If} % eXplore Optix Systemg ol &3to] FF AT 2

(10 A)mg/kg®] 60DS-LHBDL Cy5.5 AAE 272 Fol F 143, 341, 17412004

Z A 9] & (NIRF imaging) —f?— %Z}T(TPC)E AzAoz 245 A7(10 BE U
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bl Aoltt.

T 112 xgﬂ CIA E%loﬂfﬂ 60DS-LHbD10] ofg #AE
A2 AT 2SS d3H AFE SFLE INT A7 (B)o]H(Clinical
Arthritis Index: 9% BEP A% Days: BAYE 458 9% g4 FA 5
o & A o %, Control: #AFA-EEFA Fx4 il PBSE FAT dET;
60DS-LHbD1 0.5mg/kg, B0DS-LHbD1 1mg/kg, 60DS-LHbD1 10mg/kg: N 0.5mg/kgl
= Ing/kgA %, 10mg/kgAES] FOZ 60DS-LHDIS T3 F; Days after
treatment: BEAF F=E T A FA B F X5 AFH A 5 1 HIAH-
S 54 Fo A1LA); 100 3 Fo F(109A); 200 FFH Fo F
(2044)); 30: sGd Fo] Z(30LA)).

T 12& 3SE-gE:A FRAA o gEAY 23 BlEe 1i3e=
AARs, A7) 2R L-498(E 120)3 P-Ad€8(% 12B)9] ZF oA €
g 275 Yehd Aelth,

= 138 ARAE s VWNH)AA o A 3
=, wEan AN dFA-FEHA A9 L-4d
138) 2 T AEY AF A aRE AU ZTHE Y Aol

T 1= gI3asty ARz dgIa-2EA 2 20DS-LHbD1, 60DS-
LHbD1e] 3 A4 oA &2 FF3ee ARAF Y- F=Ad 2
ARE vog 232 Jebd Ao|th(Number of nodal structures: QIZHufj3EZHul
AMES] =5 TZ; Concentratin(ug/ml): F718 A 5=).

. % 15= matrigelol bFGF$} 60DS-LHbD1 8] & wl¢-29] Hdte] TEEE
Falste 28 A AT E Hd Z3E Ul Aok,

rSl r#

111 ﬂli

p

<Al A 1>

23as) FnA-gSA A4 § =X (0DS-LHD)¢ A=

<1-1> 2-0-23418 FGA-vSAIEdA F- 4 (20DS-LHD) &) A=



WO 2012/138003 PCT/KR2011/002490
15

<120> 2,3~ O—F’Lﬂ“i‘r &) == - Eﬂ—#‘]%%”}_ F = A (20DS-LID) = 2-0-23F4tstd A
CEA 39 (200S-LMVH) - FFEE A ]9 DOCA-obRl #-=A|(EtDOCA) S} obRI7|E
gaA Azstgch. o
121> HA, & 19 ‘:/\]?SP J—P‘g}oﬂ w}2}, 4-methylmorpholine< organic base= 0}
‘31, tetrahydrofuran (THF)S Wi sto] vl SAE34HDOCA)S |A 2, 9
g2 2 ¥ 29 o] E(Ethyl chloroformate) 2 A2olx @AEAFA DCA FHE2L
g5 7)o bis-Ae AL BAFy] A FF dDATioRlS FHEAA
EtDOCAE F/33F3itt. .
<122 g, 2-0-234sE ARAF S FW(20DS-LWH)E A=) Hskd,
Nanjing King-Friend Biochemical Pharmaceutical Co. Ltd.ZHE TU& AEAZF
&) 52 (LMWH, Product name; Nadroparin Calcium)2 0.2 N NaOHol =<l &9& &
AAZAND & SAHAAZRAZ AZEL ol&o] Holi 20% acetic acid £
Kol

Vet pHE 72 ZASAT. phE 24T S4L B4 F 5Z B2AA A4

ih)

v}

R

<123>

<124> A7) 4" EtDOCA T 20DS-LMWHE o] &-3te, 3l7] ¥l wet 2-0-834t
58 422 3)5H (200S-LMVH) S Moo= A) = Lol & A o) obwl (EtDOCA) ol A §HA]
Ath. 20DS-LMWHE 8] 71dstda TEolm=d] &iAAT. 2489 EDC(1-
ethyl-3-[3-(dimethylamino)propyllcarbodiimide  hydrochloride)& 3lstd &3
0l Al EF5P T, ESolv|=o] £381% DOCA-NELE H7Meigich. Az® £9& A
e, Az 37 solA 12 A o4 TRHAT. EFEL A g Yol I
AAD F, BARE YA 0CANLE AAS] A5 NREE Aese] ol
A AFsRI, ol F Z%?J el AZSAT. AZE SEAE & o]esd &
AN %, $2 dzshe wae pUE AzsAth

<125> ‘ SR

<126> <1-2> 2-0-2 R4 3 HA-bisHI SN FAY FEA (200S-LHD) 9] A=

<127> S A ZA2HDOCA) S H EGsto| =2 F & (tetrahydrofuran, THR)Ol 31

A2 %7 solA 4-methylmorpholine® A1%3] H7bshal, 0941 JEEREXEa
o] E(Ethyl chloroformaté)% A3 A7 g, AL 5A ¥k T 4L A
Bl FHeld ogelxH Tt EEo|E(lysine  ethyl  ester
: dihydrochloride)E H7}siA 1247 B refluxAl7]e] @HgEtdTh uke 28 &
oAz, 22, ¢, A L F2R=E 59 FHE AA Lysine-bisDOCAZ LA
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Lysme—bstOCM o AEEasls | | | taol 228 dstRolu S
(d1cyclohexy1carbod11m1de OOL S N-8lo] =2 A& Al o] B = (M-

~ hydroxysuccinimide, NHS) —‘—ZH S} o] A 3“‘49:]—/\]?]‘7 o]E oEdU oz HEZA]

# EtbisDOCAE F33t3.

A7) @AY EthisDOCASH, <1-1>04 @A 200S-LMHE o] &3te}, &17]e|
W o2 20DS-LMWHE A7) lysine=bisDOCAS ZFHAIZATh. 20DS-LMFH(LMWH) (0.1 g)
& AP srgEEAM EEolu=(2.08 ml)ol &HAIZIT DF(L.0HE 718kt
Ao EDCE Ay a7 0o EFF F, 2AFY DIFY EFotr=o] &
#¥ EthisDOCAS A71sigich. Azd £34& A2, F2 @73 shelA 12 At 5
o} WHkEITH EREL WZAE e o AN F, AAE F FF
EthisDOCAS AABI7] Yl e Algdle FostHA MHsN L, ofF L
Jejeld AZAAT. AxE FEAE Dol %sﬂfqﬂ ¥, ¥4 azso
Mol Barg AzdPc}. olgt 2 AL E 20 HEHARA

nN'

<1-3> 6-0-2FA3 HFA-v] S A FA4 4= (60DS-LID) S A=

60DS-LHDE  AEAF SN FEHA]7]$E DOCA-oFRl
(EtDOCA) 9] o}e/1E ARAA Azsgn. WA, 7] <1-1>9 = 14 A
BA s Mo A S| e A obul (VELDOCA) S A =3 Th.

60DS-LMVHE o} %Olv A 234, Nanjing King-Friend - Biochemical
Pharmaceutical Co. Ltd.Z%E T8 AEAF 3|5A(LMH, Product name;
Nadroparin Calcium)9 It & (pyridinium)@-& I d(pyridine)o) H3ai, M
methyl—l\f-(trimethylsilyl)trifluoroacetamide% bt T, NG 809 4ATF F
o WhSAIATH WS AR AL WZAAZ F £ Byg FFe & o]2FE U}
Ak, o $AL FFAN F FHA7L, FHA S92 Dowex (H) columel F
A7 T NaOH =8 AS 7hs) pH 9.58 ZASSITH pHE =R &4

o
A AENA BLES FS5o3H.

Al

=
Gk

S

1= o)
'T_éq T

o

- A7) @49 EtDOCA 2 60DS-LMWHE o] &3}} 60DS-LHDE A|=akgit. 60DS-
LMVH(0.1g)& A3 7+ 51 A E—E—O}U]E(Z 08ml)oll &3MAIHTE. A9 EDCE
o A7 QoA =3ERGl AL, 7"*4 TEoln=o] &30 EtDOCAS #H7}s}

,k
=

k3
Atk Azd £9¢ AL, AL B4 sl 24 A FE AT, EFES

| _H
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5 AHEL He] DICANLE AAS 98 ol

uck. dzxd
skt

T R R

B-'Mel FUE AZ

<1-4> 6-0-2F48 3 d-bisHSAE- Exﬂ(eons—LHbDH Az
 B0DS-LMWHE 1ysine-bisDOCAS %E‘/\]ﬁ\ﬂr. lysine-bisDOCAE A}7] <1-2>9)
719wl o8] AT, 60DS-LMIHE A7) <1-3>0 7]AE e o8 Ax
3t k.

60DS-LMWH(0.1 )& A3 7tdstir EF O}Ulﬁ(z 08 ml)el &3)A17]3L

DMF(1.04)E 7159 th. A& EDCE dusl &A7 oA £33 &, 2 FY
DIFS EEolul=o] 8815 EthisDICAS B/F5toic Azd sag AL, da @
2 solA 12 A7 B¢ TSR, THEL WA ATe el AANT F,
NAZS Tero] BthisDOCAS AAZY 18 olBHeg Agste FolaaAq AHa
23, olF wd Ald AzAAt. AXY HEAS Dol&sd] WA F,
=7 Azt WA Buz AzsAc. 47 B4e = 39 tehigid.

<A 2>

¥ 343 fdd A9 Y

271 AAld 1-1 WA 1-49] H“ﬂ“ﬂ w2} A ZzE DS-LMWH FE=ASE IR R
2 Al £AFHUT. NR diolEl2 0DS-LHS 4 32E SAsdon,
A E394 FEAS R doHERE olm=r]9 4& FAUT.

gy =9 244 =A3t7] #8 Chromogenix Ake]
COATEST HEPARIN Factor Xa 24 71ES At Z2Tae 405melA 7158
Aolty, ® 1& AAd 194 Azg dHd F=A wgE ¥, BF4] AgH|
2 % g3 4% el Aotk |

T, igs el

[£ 1]
20DSLHD | 20DSLHbD 60DSLHD 60DSLHbD
g3irtsl g F—L@Mﬁr% 1 L 1 1
ED 3.6 3.6 3.6 3.6
EtDOCA %3+ EtbisDOCA 3 3 3 3
Z 3y 1.0 1.0 0.8 0.8
3231 . 8A] 10.21 7.1 0

0 -
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<Aggd 1> .
20DS-LHbD1 A} A ¢} =&t TrE’é -‘4'79:% (Collagen-induced arthritis; CIA)

of digk X8 &34

<1-1> B8 =299 AF

C57BL/6 "l¢2~2 tidom w4 #AEE f2dted 48 Z2E A
th. Al FrulEls 2EEH W FAR 5§ =
F2"d  Ed(Protocol  for the successful induction of collagen-induced
arthritis(CIA) and collagen antibody-induced arthritis(CAIA) in mice.
Chondrex, Redmond, WAYSl 71A1E whol web chgz o] AZHY: ¥
(bovine) A28 =ZaA 100uge 9d T2t BZA(Freund's complete
adjuvant) S} 4lo] AAY mad A& FFTH F 3FF ¢ A2¥ E2HA 100ug
S 294 2= HZA(Freund's incomplete adJuvant)g} o] AF mel
AR Fse] AFstn Agd AR,

<1-2> 20DS-LHbD A A9 CIARZ 2ENAN 9 in vivo §F A4

A7) 1-1 4 AZe BHEACIA) 22L ez, FEF 5735 A7
sl d7)el o] HEL MaEgT. BEY ZHo] 200S-LHD T lmg/kg R
10mg/kge] FEE 4F7 wWld AT FAHF{T. 4739 Foq F, FATH W] F
oF9 IL-1, IL-6, CCL-2, MMP-1, MMP-3, VCAM-1, RANKL3} Z2 03% H7H/H 1
o BE ARE MU FEOIN Ay fa A2 F 4] mde
B B3 23< A3 semiquantitative RI-PCRS F33+3th.

o 2%, = 401];\1 BHEo], Bo L #AAe], 2343 I AH-GFA
8249 20DS-LHbDE 3 ZolA A7) 94 AP)EFGIS EFE G5 wiAy
A Qe W ol 6421 1 2% AL & F AT '

<1-3> #AY A8 ukgol e FHH HIl

BEge] BYEE AFHo A7 o] JEA Z T FAUAL
ol &35t AFA FAE /A FRY Yx=FEEL A A3t near-infrared (NIR)
HFol (y5.52 #HolEYs & eXplore Optix System& o]&-3te] #EFS] FAFE
2 =339, 1mg/kg®t 10mg/kg® 20DS-LHbD1 A A9l F7F Bues 45 o
HGC-cy5.58 AHo2 o F 24 )23 (NIRF imaging) & 33t
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2 A%, E 54 BEo], 200S-LHbDIS FAsA ¥ phexe) HEL A
F 2Fo UYL AT A= FFuAE S BEEPI, 200S-LHDIE T
oot ZHMBYIN WY FoiF-oE PPoz BALFC AN
TS, w3 T oA BEo), ZRgAFRoRRE AFH EHLE FAFHX %Js'%
‘ . o

22U o HT BAY FEY ADH 2 60)
o Wmetd e W we RALE Fud 23E BT

<1-4> CIARY 2de] #3349 A7 &9

A7) 1-19] BAG H 2D o] &3ke], O0DS-LHbDL AAe 444 #HEY
A2 &£%E SR |

Cla 22olA BAQe] NB8aHES FH7] A5t
A FAF F BEGo] T AHE3YA)RE 472
Img/kg = 10mg/kge %o 2 AT FAFAT. HETo=E
=o A, 23R 5E 4597 A WY 44F #FHE A (Clinical arthritis
index)& Abg3tel BHEY FIEE BTANYG. BAVIEL BEF 2. O
2% 98, 1 @ ) BE9 25 % ANE edema, 2; 274 Y9} B FIE
2%, 3 ORE A 4F 2F, 4

a2 A%, E 7004 BXe], fEEl R ¥ FF &I 200S-LHbDL F
A, 10mg/kgl.E T8 FoAM Img/kgg T Foll vlEe A BHEE AT
b 15% A% o F4E AL & F JAUATHE 64). EI, T 6BAA HXol, B#AE
Aol WA HAxo| HEds F9FT #AGCl, AY FAY FELZ(F 286 ¥

[eJe] 2~
HEAEE &+ Ao

[S )

O

<1-5> 54 A

200S-LHEDL B 7 AAZ A% 54 25¢ 37 98 4 A% 2§ ke
el daw g3 FAs ANET Az AFY AFE ARG 1 2
¥ 20]4 BEo|, 20DS-LHD1 AAY A& AF AFAME waEE vk H]
B oA EGE ol 27 glod, ¥ FAIME RBC, PLT, WBC FAAME
A 9 Ag SAsgth 23 @A 2N E AT, AST FA R o]
AH0D BN, Crea, T-Bili $AE o4 2de 2= &3,
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[£ 2]

Anemat weght ig) ABC By W3S ST 2 B {ree -8

] elew ship bl ol budfay MU il fegdd il gdd

cmrﬁagj ﬁ !% 803-:2% Q:ma B~ J‘aff} ,53515 ) §5~2‘5. 24&3
el T 1d T 203 1B £35 0% = 2 54 %17 55 £12 $3 £55 Q7 £04 04 200 67 ¢
trode el 24 508 2 E 00 130 24 mi £ 138 5 &1 833 t 3% 4§ IT R AMOL S 4D 02 05
Weglp el 21 2 00 Bk L7 12 248 0 S b 49 Ea7 B8 1 HAE 0 BT 2600402010381 006

© <A »

60DS-LHbD1 A A¢] Z&t2 =4 #HE (Collagen-induced arthritis; CIA)
o Uz X8 &7 '

<2-1> 60DS-LHbD1 AA| <] CIAf- 2deX 9] in vivo 8 &4
A7) 1-19) B8 AL Ao 2, 60DS-LHbD1 AA Y TAEF FF ZdolA
9] 2L A7) 129 LT G5 wiAA AR Ed AR wet #skg]
o. 2 A3, = 894 EXRol, 60DS-LHDI FoATAM= @5 WAY Axte} TE
2} sz oA ZAad AL ¢ F Advh. 2y, RAKLY B,
% %oﬂﬁ w3o] o 4% Ao Yew.
w3k, 60DS-LHBD1 AAZ XNz F L3
q ZAY 9N #F4, ,
gale] @59 2HH HIFEE 5F ‘}Oﬂu} a @ﬂr = 9011*1
Zo], 60DS-LHBDIE B8 FollA Z FEE AgErst ool #AEHUD
lomg/kg =9 dAFGBAA A A A4 #Hd s T FHE B2
JRed 1 FEE dzTo] vl 2 4 gtz 7t A= 60DS-
LHbD1 xﬂ Aol & A=EH7 23 W 4F AFE AIAA #BE EFAET

ot
ug
ml?‘J

2

it

o]
—_—

M -z
A

o

ik
4
otk HE
o 9
ol o
)
ich
£
o,
E
z
)
i)
=4
).
ofk
o

ol

2o
==

M

=
=2

i

)
(%)
=7
=
L
0%
lo

b

obgel, A7) 60DS-LHDIY AT FoiAl BE ZAURS o]FL BFHL
=2317] 915+ 60DS-LHbD1 A#| 9} near-infrared (NIR) ®%9 (y5.58 @0l &3
3 3 eXplore Optix System2 o]&stol &% ZHA&oh. 5mg/kg® 60DS-LHbD1
Cy5.5 AAES ATFE B T 1A, 3A, 17A0AN  ZH 922 (NIRF
inaging) & FHATH.

1 AT, E 10004 20|, 60DS-LHbD1 Cy5.5% 17A17t7kA] dA43% #EW.
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Sl 6ODS-LHBDL AAle] 4" BAY A8
E9E ZQlstnt. CIA 2ddA BEFe Nganks 1HEs7] Hetd +3 A2

A< il dodo] WA= A H(23YA)REH 4747 wd
.omg/kg, lmg/kg 2 10mg/kgd %o 2 AT FAINGUT. HJRTOE
= 9o PRSE E7 Fo 31t 239ARE 4H£4A7A WY d4H BEE
4 (Clinical arthritis index)E Al&3ste] FAF FFTEE AU, FA
Nze e BT <0 24 R, 1 F A B BE L AHE edema, 25 2
7 ol e B FZE RE, 3 GRE BEY J¥ 2E, 4 del AAd A
> - ,
3 A3, = 11844 BEo], 60DS-LHbD1 T ToAE 0.5mg/kglE Fo3H
A9 4879 ¥4F BEE AFE NHNE AR UEHoY, Ing/kg R 10mg/kg
08 EdF ALdE 669 X dAFH #AEE AT E AT ALE HEY,
60DS-LHBDL Bof Al @e F=olA #E P dd N8 Eaxrt & Aoz yE
U}, 3§ = 11BlA BSEo|, 0.5mg/kgSE 60DS-LHbD1S F§ FollA #AE<
o] wrAl Awr} oF 15% =& RAoE UEET

2
Mo
L
o

<2-3> =4 A}
60DS-LHbD1 AT AA Foo we 54 AFS 98 & N5 2§ w29
A2dF AFE vlustn 43 dY & At FAE 24 st 2 23 s
] ¥ 3914 BXo], 60DS-LHbD1 AA9] A& AF AFdE & 2ol glleH,
gl AAl AFelME RBC, PLT, WBC X ol AdFAd B8 o]d 23 gle A
oz Uegon 3 A Aak 9A] ALT, AST, BWN, Crea 283 T-Bili #X =
ol4} 270 Q= Aoz e 60DS-LHDL AT AA Q] A F7|T FAdE

dol e A& Fdsiiin

N

N

(0

A Hd
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[£ 3]

Arsset sy g REBC - LT L AST - AT Bl Gz Tl -

© T S ot Derfadt o e LY st iagisy - tegRetl fgtn
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Fig. 2
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Fig. 8
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Fig. 10
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