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Effects of Supercritical Fluid Extract, Shikonin and Acetylshikonin from
Lithospermum erythrorhizon on Chondrocytes and MIA-Induced Osteoarthritis in Rats

Geum Soog Kim*, Hwa Jin Kim**, Dae Young Lee*, Seung Min Choi**, Seung Eun Lee*,
Hyung Jun Noh*, Jong Gil Choi** and Soo Im Choi**"

*Department of Herbal Crop Research, NIHHS, RDA, Eumseong 369-873, Korea.
**YD Life Science Research Institute, YD Life Science Co. Ltd., Seoul 139-743, Korea.

ABSTRACT : This study investigates the effect of supercritical fluid extract (CMPB803-C) of Lithospermum erythrorhizon,
shikonin and acetylshikonin isolated from Lithospermum erythrorhizon on 1L-1B-induced chondrocytes and monosodium
iodoacetate (MIA)-induced osteoarthritis in rat. Shikonin (50 uM) and acetylshikonin (3 1M) treatment reduced signifi-
cantly the mRNA expression and enzyme activity of matrix metalloproteinase (MMP)-1, -3 and —13 in IL-1B-induced
SW1353 chondrosarcoma cells. The chondro-protective effects of CMPB803-C and acetylshikonin were than analyzed in a
rat OA model using a single intra-articular injection of MIA (1 mg) in the right knee joint. CMPB803-C (200 mg/kg) or ace-
tylshikonin (5 mg/kg) was orally administered daily for two weeks starting after 1 week of MIA injection. In the histological
observation, CMPB803-C and acetylshikonin clearly improved OA lesions being comparable to or better that control group.
Our results demonstrated that CMPB803-C and acetylshikonin as active compound of Lithospermum erythrorhizon have a
strong chondro-protective effect in OA rats, which likely attributes to its anti-inflammatory activity and inhibition of
MMPs production.
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M (% 2010) S°] HiE At} FL AEOZE acetylshikonin,

shikonin, alkannan, isobutyryl-shikonin, f, B-dimethy-

R|X] (Lithospermum erythrorhizon Sieb. et Zucc.ye A acrylshikonin, B-hydroxy isovaloryl shikonin, teracrylshikonin
o] ThaA) 23 AEEA Seluerel 2%, AW B oF 59 Bt shikonin FEAS] FHEe] U o e
bl 2 2P X 2] e dzYE =, =3 B 23 Yl (Han et al, 2008). XX]2] acetylshikonin 52
oA sekA)e} A g7 o] &HULE oA Halesl £ X3Sk shikonin FEA AE-S S EA (Weng e dl.,
7, Y, slE Zg F2 oAU EE, dix, W], 3 2000; Han et al., 2008y H|&3ste], &435 &4 (Staniforth
A, 7, 87 7Y 52 X8aet AMEslIYtt (Ahn er et al, 2004), BA-SHAAEA (Chang e al., 1993), e
al., 2009). A|x]¢] oF)2g- o2 W] FEENA FL4FE A (Kim and Kim, 2008; Andujar et al, 2013), LDL 4t
(Rajasekar S et al, 2012), &ik3} 28 (Pan et al., 2004), 3} As|ed FPTase A& (Kim et al., 2009), A=
FASAE (Chung et al, 2005), 70 &3} (Lee ef al,  FAF A vlo|g2 &3} (Tian et al,, 2011) T©o] Hi¥g uf
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Stk H, A=) YA
el digl BAE7|= SHRTE (Kim er al, 2011). o<} 2
o] A3 B olz ¥ BE B HEL YD FEBE
Az glont okazb el theke AR B4 %
2871200 B A7 Hloke Agelr.

FHAYGES F2H BAo] FAH BHAAZ

RERREEN L R

gl =2 X
as} BT 2341 Wl 55 F4e FWshe M 29
ARoz 7 4 F 10% ool FHIAL B Yo

Aol wl vlgo] F718le] 60-70thollA 60% o), 8otholl
A 35%C ol2e Ao FAEI Utk Eg A =Ed
TEo F2 UeRd Z3 g7 B o] Yolx|a
dow, 1 FAFE il F5EL o] A8 EAE T
541 &&E‘r (Jhun et al., 2010). FEAZ] FHH 2 2

X APEe] A& 2go= s AEPL FeYo] FXH

] °ﬂ4‘9f] 1, 2= I, At 2743 2 vAEAE, A
%—4 S %54' 7.;"-8‘ E4A #eehy &adE Bt
(Berenbaum, 2013). YW o2 ASAFE 23S oOF X8
g Rl Who] A=Al Qo v o|aL KAl A
ghe] B4 5 HolY A7t ofl AAolrh FH2
= WEH g AR A8 B ‘?jftﬂﬂ/_ﬂ ol digk

T7F HAEAA AZe] S5 AAstaL
317] 913k MRS AR 2Aje] shdo] e o] FoiA]
3 Jth (Altman, 2008; Alaaeddine er al., 2012; Li et al.,
2012; Huh et al, 2012).

ol B AFoHE A2 2YAFEE (CMPB803-C) %
AAe] F8 o= d#Z shikonin P acetylshikonin®]
AZFM 2z st 23 a3 2 monosodium iodoaceetate

(MIA)= T,—Li_}‘ﬂ_ 370 ZPAY E= wdloa] o]S Eoo
o3k Xﬂg“ﬂi‘i} ol W By zA e BAHS Ej 59
S Axs ANl olol Bastaal gl

ME % ur

1. AR XzEde 22lEH

AARDE 12 A ANE TUs] AEaen,
voucher specimen (57X E, MPSOOOO71%— 1= XEA
Hazolth, A|x|e] F2/dH821 acetylshikonin®] 2| HA=
Kim 5 (2009)¢] Wi FdstA A &, 23E A

28] AS 3kg—% #3}al hexane 12L 713 & 10¢ <t
Aol WAStY F 43 FY WHOR =31, A3 &

A FFsksich 5-6ﬂ FE2 WolglE AlE el £
L= 7POP°°1 A2 Y FE23 T A3t AF B
} 3Tk A F5A (26 g)2 silica gele] T E column

(5 x 40 cm)el| A column chromatographyE 2|59t &8
] Z3= Hexane: EtOAc (30:1—>1:11) E3r&19} EtOAc:
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HRlEsS

]
MeOH (25:1—1:2) E8ulE ARSI 7127 &2]5]

% acetylshikonin (1.1 )& £2], A3t} Acetylshikonin
o] NMR £4 dloJel= £& (Cheng ef al, 1995; Hwang et
al., 2000)°ll 7171€ vlole|e} AA|ehs &lslint.

2. MRl ZAAIFEZ] M=

AX ] 2YPAFEES 2AAFZE AEFA F)2dE
210 fIgAIzSAT. XA AA] EHAE 43kg S 10L
extractoroll 4] 400 bar, 60C ZANA SA17F BeF 2UA S
23197 HE 2AZZE CMPBR3-CE AUTh

3. NFH=22| HPLC &4
A2 A shikonin 3t
USA)Z} acetylshikonin 3% (Nacalai tesque, Inc., Japan)
T8k A2EATE. Acetonitrilee HPLCE &7 (J. T.
Baker®, Neverland)S A3t A2 YA F

)
XAROS

EZFZ (ChromaDex® Inc.,

FE= 2mg
< 2mL® MeOH®| %] 0.45m membrane filter= <]}
g F HPLC ¥4 ARz 43I0t AR 9 AT
o] A=F EAoll= Agilent 1100 series HPLC system (Agilent
Technologies, Santa Clara, USA)°| AF-E$iTh. HPLC AH
2 WatersAF9] Zorbax Eclipse XDB-C18 (4.6 x 150 mm,
5my& AREste] 25ColA AL, ol F 4 0174
55— 1:11) E3+8119} 80% acetonitrile, 17-22%: 80 — 1 : 11)
E-gulol 100%, 22-25%: 55% acetonitrile®] FZASZ 7|
£7] 239 ol #5808 mL/min®E 343, UV/Vis
AZ719] 520nm oA FHES SFEATH

4. MIZ =4

SW1353 91285 Al¥EE American Type Culture Collection
(ATCC, USA)ZHE 793k 10% fetal bovine serum (FBS)2H
1% penicillin/Streptomycin’} 37+E DMEM Hl|A| & ©]-8-3}¢]
5% CO,, 37C incubationo 4] Wittt SW1353 AF8F
Aol e M EAYEEES MTT (methylthiazol tetrazolium
bromide) AR M= 743t th. CMPB803-C, ShikoninZk
acetylshikoning 96 well plateol] 1x10°cell 7HZ B %3t
SW1353 Al Eo NEZS 2} srEE #8)3}al 37C incubator
oA 24A7F B Fof] A EAEES BRI TE

5. RT-PCR mRNA 2l 2A

6 welloll 4 x 10°cell i3 SW1353 &85 M Eol| IL-1B
20 ng/mL (R&D Systems Inc., USAYE *]2|gt & CMPB803-
C (5 1g/mL), shikonin (50 uM) % acetylshikonin (3 uM)=
Z¥zt A 23kt 37C incubatorol| A 244]7F wjjokst
<, PBSZ Aﬂ%é}l 0.05% Trypsin-EDTAS} H4lE-2715
ol-gste] AZAEES 3]st 35H AIEZFEH RNAY
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2= TRIzol Al%F (Invitrogen Corp., USA)yS A3l
3893, BE RT reactions FZ3F 2 ug RNAS O F
3lo] RT-PCR kit (Invitrogen Corp., USA)| Z2EZo]| u}
2 s Al EZo 2] mRNA 2&E-S MMP (Matrix
metalloproteinases)-1, -3, —13 % TIMP-2 (Tissue inhibitors
of MMP-2)ell th3ale] AAsA T PCR product= 2.0%
agarose gets ©]&3te] 71953 F ethidium bromide=
st AEadeh. gl AR primerst ¥R 2712 7}
ZF o 22

MMP-1: (F) AGTGACTGGGAAACCAGATGA/(R) CGT
CTTGGCAAATCTGGCCTGTAA (Annealing Temperature:
60C, 35 cycle)) MMP-3: (F) ATTCCATGGAGCCAGGC
TTTC/(R) CATTTGGGTCAAACTCCACTGTG (57C, 35
cycle), MMP-13: (F) AAATTATGGAGGAGATGCCCATT/
(R) TCCTTGGAGTGGTCAAGACCTAA (56C, 35 cycle),
TIMP-2: (F)GTAGTGATCAGGGCCAAAGC/(R) GGGGGC
CGTGATAAACT (53C, 35 cycle), GAPDH: (F) AGAAG
GCTGGGGCTCATTTG/R) AGGGGCCATCAGICTTC (57T,
30 cycle). PCR A= 2% agarose gelol] 30% &9+ 719
S A% ¥, UV tansilluminator (UVP  ChemiDoc-lt,
USA)Z mRNA bandE 23} 3L VisionWorksLS (version
7.1) Z2IPE o] galo] MEE FX|SeI3)

6. MMP-1, -3, —13 Azt 24

6 welldll 4x10°cell2 ¥i¥3F SWI1353 AZFHE A E9
IL-1B 20ng/mL <} 7 CMPB803-C (5 pg/mL), shikonin
(50 uM) 2 acetylshikonin (3 pM)yS zHzt Ao X2)gk &
37C incubatoroll A 24A17F vlSIATE Wi & Z4zte] Alg
7h AEE AEZRE AFAE do] AEEFE AAEE
MMP-1, -3, —132 MMP fluorimetric assay kit (AnaSpec,
Inc., USAYE ARE-ste] 304 &%F S4stal S7kee 3=
RFU (relative fluorescence unit)2 YERHSITE.

7. SUAYo| 7Y
120-140 g W29 $A Wistardl 313 (Orient-bio Inc.,
Korea)S 73t HF5EAISE (2% 2321C, §%
55+5%) WellA 1547 28131 § Aol ARg-sisitt. A
717k 52t AlE9} ZHEA AdFsk=S st @
FE o83 = 242 Bove 5 (2003)¢] el
w2} §-2A T Monosodium iodoacetate (MIA) (Sigma-
aldrich, USA) 892 AR |29l 5mgmLe] $E=2
AzstFh AlE MAY (Do)l Zoletile: Rumpun (2: 1)
TETFALsl] BIEHAI7IL @ EE S F9E TR A
SWEINE 7+ 7HAT MIA 8-

BE AR 25T F

(1 mg/50 uL)S hemilton syringe (26 gauge)?ll # 3l F&

O -1
=0 T
SRR

= =
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o= =
Az Tl G FARSIAT. olw) Hde S
HE FARE A eddt Pem St
8. dedrol 27 H 70
MIA fi= 9L F2 (D0 79 F (D7)l 2+ 70A
o] ATE SHBIAL, SARS Foll ATt FEEE AL
27 gkl wig e F vt 2ol AA|silh. A

comn oilft ZAFd3IaL, tET (control
group)= MIAE A E|e & comn oilS, XX (treated
group)< MIAE *2]3t & CMPB803-C (200 mg/kg b.w.)
2 acetylshikonin (5 mgkg bw. ) ZH}; comn oildl =< 73
TFEASAL AT 25 (D7-D21)E F 23] 45N
on, D2YUA| (Bar-Yehuda er al, 2009)° Axjdst 3

(normal group)

Yoo 2 RE PHE Hujsle] 70T Baslga, €34 %
e Basle] 242t 10% formalindl] B2} 48417y A A AT

N2l Eot
e b A =R sl 2

AR AFSA, ﬁ

44 F Qv

HHLE H & E (Hematoxyline &
Eosin) 4] 5 BAAZ 22 Bkt
zA9eE] A7 E-S Guzman 5 (2003)Q] Wl wet A
=3l W3} (Subchondral bone change), AZAIXE A}
(chondrocyte necrosis), & 4] (cartilage erosion), ==
A 2 (cartilage cleft)

h=3]
=

4] (osteophyte formation)
o 7} FEY 05547 F 257 0% Wik 24 4
73 SAREAE (LEdERe] Q. S 2R GA A A4

o oJall TRt

=

10. SAK2]

RE =24 A3e Ha 9 2583 Mean+S.D)E LEL
Rom, A 7] xfo]= student’s ttest Z B RFEA
HQl Kruskal-Wallis testE ©]-8-3Fo] A4 3 Tth Kruskal-
Wallis test A3} Fol5F0] p<0.05 & 45, 2+ &7+ &
A= Dunn’s Multiple comparision testE ©|&3l] 74
stlth. Zb #7ke] FAIAEl= GraphPad PRISM Version
4.0 (Graph Pad Software, USAYS Al&3le] A5k}
p<0.05 #&A Aol FAZHSE fFolido] e Aoz #

2t
=

wsto] AE B,
2 9 oz

1. AR ZIFE=22 HIx R 82 24

A)2]€] shikonin F=A] 3}FHE-S =4

anthraquinone”] H]



x| =HFE=S, A2 822

E7o)7] fio] FAo] T ogkS FEHTRE CO, XY
FEE FEE8S =Y & A% 2UA 55 CMPB803-
C2 AA A #HAE 43kg S 2 FEIS o FE5F
4735024 1.1%°] &S HERNUTE. CMPBR03-C 5
2 shikoninA] Zd&-o]A}F R|3E/dH-<] acetylshikonin = <F

210+ 10 pg/ mg (78 21%) A=t (Fig. 1).

)

2. HAZAIEO| UiSH MIZ S5

A2 Fow 2 Fo4E] AT E US Hsges 3
Q1et7] flate] Ao wigE SWI353 AZ5F Ao
CMPB803-C, shikonin ¥ acetylshikoninS T}¥3 F=F *]
st AE S PA= FFS Rl

== 0

TEET

shikonin 445 o -3 A|X] 2UAFEE (CMPB803-
C), o] Z%E E2¥ acetylshikonin ¥ A% W ke 2

Ak FulElE Y SERYA AFHT g3 (Kim er
al, 20107} B32¥ v} & shikonin FY ko] EAH 7
ARESITE. o A3, CMPB803-C= 5 g/mL o) gellA] Al
o] 92 e S™, Shikonin % acetylshikonine Z}z}
50 pM 2 3 uM o] kol A gk JFS e
WA (Fig. 2). 15 Aol w2t A3AET He gafof o
g &% ks 7] 48w olatE Aeste] Tkt
3. MMP-1, -3, —130]] TSl mRNA 25 3
CMPB803-C, shikonin 2 acetylshikonin®] 3ZA|Eol|A]<]
MMPs ol nA= F3S d1shr] flal SW1353 A3z
IL-18 (20 ng/mL)E A3}l MMP-1, -3 2 —139] LAY

BTTT122000811D)

v o
OH O  OCOCH:
bbb ow
M ? $ %
, H . Al
it H AN ,,
C < [
H OH O
Acetylshikonin
on

1
shikonin

HPLC Chromatogram of schikonin and acetylshikonin

Fig. 1.
in supercritical fluid extract (CMPB803-C) from
Lithospermi radix.
e —e—CMBPE03C 0 —&— Acetylshikonin
=-0--Shikonin
120 120
100 100
S g
z® z®
E 60 ‘_g 60
S as 8 xn
20 20
o T T T T o
o 03 0625 125 25 5 10 o 31 625 125 25 50 100
Concentration (pg/mL) Concentration (uM)
Fig. 2. Cell viability of SW1353 chondrosarcoma cells, treated

with CMPB803-C, shikonin and acetylshikonin.
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Sy

ot

4& RT-PCRZ &I}, Shikonin (50 uMYE X2t 2
3, MMP-39l disfl eFztke] Wk 7HAE B3, MMP-13 %
H PFe IL-1pT AHEe 2R} Fo5H 74 (25.3%)

Qo™ acetylshikonin (3 uM)E 2|3 3=, MMP-1
(36.3%), MMP-3 (42.9%) 2 MMP-13 (22.5%) 2&& =%

HASHA AAAIZ T W CMPB803-C= 5 g/mL A2 &
TollAl MMP-1, -3, —139] thellA @& oA &3= HolX
St} 3 MMPsE M43 Al71= TIMPs= 2 A&
oA 2 siele] WelE RolX] gt (Fig. 3). =49
X Hkgoll= A2 9] 71d (extracellular matrix)2] A3/}
Fro] #Fgo] FashH o] HHoll= ThiEs]ail MMP7}
Hofditt, MMPE BAA 0= 44 Al e & &4 § 75
Al @Al #Aofske Baold, IEHAM = A= MEL
714e] g Eallshe tEdQl o Ealass 71-d
w2} collagenase, gelatinase, stromelysin®] Al FFZ T
253, FHIol= MEZE MMP (membrane type matrix
metalloproteinase)= ¥&1# UATH (Burrage et al., 2006). °1& %
Z3 AZAE 718 Bs] 8424 MMP-1 (collagenase-1)
F2 w9de A 7%, MMP-3 (stromelysin-1) gt}
2 (glycoprotein)S HalA1712L ZAHA MMP-12 243117
o2 WIE (collagen) T THFS EIAIA dHAZT <

1l

Z71de] A443L (fibrillation), PI¥ (erision), &< (cleftyS
X8It} E3] MMP-13 (collagenase-3)y Algre] obAd <t

oM Wizl Aoz AFe] 4821 Type 1l collagenol] tish
73et el akgo] glo] ZIEA B Qo] Fag oke|EhH

2e] o] =3 ek, QA FEY A w7t e

v [ il
e — — — — |

1.2

o MMP-1

o o e

mRNA expression
(/GADHD ratio)
>

mRNA expression
(/GADHD ratio)
S o 9

e
N~

El

+ '+ 4+ | IL1p 20 ng/mi)
+ = 3 % - + - - Shikonin (50 pM)
+ - " - - + - Acetylshikonin (3 pM)
+ g ¥ - -+ (CMBP803-C (5 pg/mL)

Fig. 3. RT-PCR analysis of MMP-1, -3, —-13 and TIMP-2 gene
expressionon in IL-1B-induced SW1353 chon-
drosarcoma cells, treated with CMPB803-C, shikonin
and acetylshikonin.



Ua% - 2kl -

o

g

5 FHEFe] Fxet vFste] o5 MMPse] Ed o] &
A JFTolM A ToE Udo] dujEnta dHA Uk Egh
gA93tEl MMPsS A4 AelollA] M) ZZAA| TIMPs

of ¢Jaf u|&Ad3Et} (Shingleton er al., 2000; Billinghurst
et al., 2000; Piecha et al., 2010).

4. MMP-1, -3, 130l st &4 & =H

MMP-1, -3, —13 §%12}2] RNA ©Ao|x12] A} MMP
B0 ST ARSI flal AzAlaEe] viA]
o] AAdE MMP-1, -3, —132 43 MMP 84 &4 o
AlsS ATk wiekst SWI1353 Aol IL-1p2 $HA
CMPB803-C (5 ¢g/mL), shikonin (50 uM) 2 acetylshikonin
GuM)= 77t A2lgk 23, mRNA ZdA A} fFALSHA
shikonin ¥ acetylshikonin IL-1p5F 22|t diz=tol] H|3)
O]& MMP-1, -3, -13 RS A3 JASATE (Fig. 4).
53] acetylshikonin “d/d=toll 717k ¢x]9] &4 JA &
T (p<0.001)S HA ol ZAAZHE AAFEFEZHH
2]%l shikonin ¥ acetylshikonin® MMP-1, -3, ¥ -13¢9]
FOI% BYAE Lehom, B3 oS MMPse] B

d A B AT gl ol &4 dF2AY Be
A7 dE Ao AlRHG whde] E oA <]
CMPB803-Ce] MMPsol| thgh o] 242 SRI=A] o} &F

Table 1. Effects of CMPB803-C and acetylshikonin treatment

ol - 258! -

0l

=

< X|E=EZD X
S —'—IOE =

]
M

% CMPB803-Co] #d¥= JHE MMPs 2¢] T2 7|44

Z
°o
Y A7t Fke Bed Row ARET,

5. MIA 7% SHE Z2HEQ QU9
CMPB803-C % o|=}-E] £2]% acetylshikonin®] A=
I MIA §5 ZHAG g ZEwdox olslc).

STl G} 5

T
MIAE 87 Woll ¢ Al SEAZAEAA =)= el
9] glyceraldehyde-3-phosphate dehydrogenase €442 <
Asted, FAAZAN AN AP HEAZe] S A
A7, B AEe] WS doA FHEES fxde =
AR, FE o= 3 ZHEY RPN HEdEY &
%4, W] 715N, T 5 Fdol Aterel ZdEHF A

< FAsIEAL B EIT (Guzman e al., 2003; Combe et
al, 2004). E A3 Ag¥ MIA FY LFe qujad s
B FHEA] HrE I T HF MIA 1 mgle g2 Fo
stk MIA #4849 f § 71 A AT AR AT
o7} A2 D7RE 257 24319t (N=8). ZH-Po]
FrEE thzwte Aol mlal Ald717E S AlFol fo4
(p<0.05) 22 Yt} Acetylshikonin (5 mgkg) Tt A
Q717 Bt AT T FEe tizel viE =3 Fodr

J
<

L=y

o

AR S7F Ee BN BAFCR FoAd ol §l
2Ath. ¥FA, CMPB803-C (200 mgkg) Tl AlE Fo 49

on the body weights of monosodium iodoacetate (MIA)-induced

osteoarthritis (OA) rats (N = 8/group).
Body weights” (g) / days
Group”
D7 D11 D14 D17 D21

Normal 2522 +14.9 281.8+£15.3 308.6 £11.1 330.6 £11.4 357.2 £13.3**

Control 2484 +7.2 2740+ 9.5 291.8 + 10.0* 308.7 + 13.8% 321.9 + 18.0*
CMPBB03-C 242.8 £10.0 243.5 +9.8* 263.1 £ 9.8* 273.2 £10.5* 2921 £12.1*

(200 mg/kg)

Acetylshikonin . . + + +

(5 me/ke) 2526 £12.0 279.3 £16.8 303.9+15.3 326.0 £15.5 3439 +£15.2

YNormal group; saline injected and treated with corn oil, Control group; MIA injected and treated with corn oil, Treated group 1; MIA injected
and treated with CMPB803-C (200 mg/kg), Treated group 2; MIA injected and treated with acetylshikonin (5 mg/kg).

ZBody weights of MIA-induced OA rats was measured for 2 weeks (D7-D21) after MIA injection (DO).
#Statistically significant compared with normal control (p < 0.05), *; Statistically significant compared with control group (p < 0.05).

MMP-1 (RFU)

—o—Normal
—=—1L-1B (20 ng/ml)
—=—CMPBB03-C (50 ug/ml)
—©—shikonin (50 uM)
—&— Acetylshikonin 3 M)

3000

2500 -

:

g

:

@
=]
3

5 10 15 20
Reaction time (min)

Fig. 4. MMP-1, -3 and -13 contents in culture media of SW1353 chondrosarcoma cells, treated with CMPB803-C, shikonin and

- —0—Normal

| —°— shikoni

MMP-3 (RFU)

******

25 30

acetylshlkonm (RFU: Relative fluorescence unit).

—*—1L-1 (20 ng/mL)
—— CMP5803 C (50 ug/mL)

—— Acetyishikon

1400

(so uMy
in (3 uM)

E

MMP-13 (RFU)

Reaction time (min)
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1200 -
—#— Acetylshikonin (3 uM)

@
8

—o—Normal
—=—1L-18 (20 ng/ml)
—4—CMPB803-C (50 pg/mL)
—o—shikonin (50 M)

20 25 30

5 0 15
Reaction time (min)
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Fig. 5. Histological pathogenesis of articular cartilage the
femoral-tibial knee joint from rats with monosodium
iodoacetate (MIA)-induced osteoarthritis. Wister rats
were subjected to intra-articular injection MIA (1 mg/
animal) and fed orally with corn oil, CMPB803-C in corn
oil (200 mg/kg b.w.) and acetylshikonin in corn oil
(5 mg/kg b.w.) everyday for 2 weeks. The histological
sections (Magnification x 400) of articular cartilages
were stained with hematoxyline & eosin (H & E).

A (DI)FE ol Hlsl] AR7175s Aso]l F24
(p<0.05)2Z ST} (Table 1).
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M= diEF HEAE, FF AEAT © Sl AEAE
o tito]l WA 9 HAfEe] AZAES] FEjrt AlkA A
=5o| #Ag P2 FMEfo] Yeplon, M AR A
Zo] FH AFoe o] FHE AZA 2T LR H ] SAF
o] AFFAT Ek B2 FoloA] HAAHE BEAZFe] &
Hu BEAFE FxRA o] BEALE U =EFH 9l
ATH Gure Fuph|xe] F2o2 QlE)] HlFEo] o
A7 FEES AATE CMPB803-C A X3}

acetylshikonin A X[sellAe] FEAZL 7]EAQ] Heshy &
AL xT fAle o wAFARE F9)7F A AZo
HR7E ZHaslo] AT ATTe] EEo = st AHAZS)
EF e FEEA Ut W2 AHY
A 4= (arthritis scoring)= W& (12.3+22)3 v a3t
CMPB803-C ] x|} acetylshikonin 2] X] ol A z}zt
741249 83+139 FXE YEAL, TAXCE Fo4
(»<0.05) A FEH A5 N &35 JERSIT (Fig. 5).
u}2b CMPB803-C ¥ A|XZHE] #2|H acetylshikonin?]

-
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Fol7h B9 MIA #2989 maolA] dZelA 2 7
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7] ¥ FEAF JHAe 2 B3 A A" A=
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3k 395 a%o] A&EHoer BYHY Utk Chung 5
(2005)2 FAT ZHE-02A AAFZE=C] NF«xBe| 242 <
Ao 2 LPSAIFN-y =2 YA EE nitric oxide (NO)2}
tumor necrosis factor-o. (TNF-a)2] S JAektr B3}
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