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Cytochalasin D Regulates Retinoic Acid Induced COX-2 Expression
but not Dedifferentiation via p38kinase Pathway in
Rabbit Articular Chondrocytes
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Cytochalasin D (CD) is known as a disruptor of actin cytoskeleton architecture in chondrocytes. We have studied the
role of CD in retinoic acid (RA) caused dedifferentiation and inflammation responses in rabbit articular chondrocytes.
We have examined the effect of CD on RA induced dedifferentiation of chondrocytes. CD inhibited RA induced
dedifferentiation determined by Western blot analysis and Alcian blue staining in rabbit articular chondrocytes. Also,
CD additionally reduced inflammation response molecules such as cyclooxygenase-2 (COX-2) and prostaglandin E,
(PGE;) in RA treated cells. Treatment of CD reduced phosphorylation of p38 by treatment of RA. Inhibiton of
p38kinase with SB203580 reduced expression of COX-2 and production of PGE, by treatment of CD in RA treated cells.
But, Inhibiton of p38kinase with SB203580 did not any relationship with effect of CD on RA caused dedifferentiation. In
summary, our results indicate that CD regulates RA reduced expression of COX-2 and production of PGE2 via

p38kinase pathway.
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o} o]e} o] AFAEY] FAYPE AAs=H UM
ANEFH F2e $8% 988 ¢ (Kim et al., 2003;
Benya et al., 1988; Brown, 1988). Cyclooxygenase (COX)=
o}2}7]=4t (arachidonic acid)ye FFHHE EZQYA Z=2
2B} 2 #Y (prostaglandin} &2 vFEEE Q3 §40]
t}. Cyclooxygenase (COX)T tiFEA 22 Cyclooxygenase-1
(COX-1)3} Cyclooxygenase-2 (COX-2)8] + 714 &7F7}
)3} (Wu, 1995; Dubois et al,, 1998; Smith et al., 2000),
ohekgt 34 oA, COX-18 A=A & ddshe
I, COX-22 ThEE Aol whg-ato] YA|Z o2
A3l 54 7HAAL 9lTk (Wu, 1995; Dubois et al., 1998;
Smith et al, 2000). HE] ATFAE FZ=3}= Retinoic
acid (RA)E HIEFTL A9] o]z} AHEEA d&e] WA
Fo3% 2EAE 44 9k (Underhill and Weston,
1998). RAE nuclear hormone receptor superfamilyQ! nuclear
retinoic acid receptors (RARs)$} retinoid X receptors (RXRs)
o gt 2& Al Sair AEshy &A4o] WA drt
(Li et al, 2004). RAT wf-Ao] a3 HE& shi, AlE
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AEH AEY AZHMER] E3lo #oste B3}
AZAE Bo|He] gelae] Wy A2 frdic}
(Biddulph et al., 1988; Jiang et al., 1995; Weston et al., 2002a)
HA HY 73 27 RAE AFHE 9| MAPkinase A%
A B2 F p387} Pi3kinase AT AY HE F pAKT
s ANFeRA AFAE AFAME 2 2R3
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1. Cell culture

25% New Zealand White F] E7|& A-§3l] £&
BHA A& 22& 23 W ¥, TESCA (50 mM TES,
0.36 mM CaCl,) bufferell 0.2% collagenase & 4] 37CE
TR 5= CO, incubatoroll A 7A17F B9 RS AXE
Eeshe 29 Adet 230 BT A2 FE99]
o AANEE (1,000 ipm, 1085t DA ERFS 2o}
2E AZE 10%S] FBS (Fetal bovine serum), 50 pg/mle)
streptomycin, 50 units/ml] penicillin®] 3H3¥ Dulbecco's
modified Eagle’s medium (DMEM, Gibco-BRL, Gaithersburg,
MD)oll A 5x10* cells/dishe] D=2 wjFdic), wjofol.e
olEd & W WAE Jom, AT L=} o 70~80% A
L HAE o, AJokE M3

2. Western blot analysis

50 mM Tris-HCL, pH 7.4, 150 mM NaCl, 1% Nonidet P-40,
0.1% Sodium dodecylsulfate® X33+ bufferel]l theksh
protease inhibitor [10 pg/ml leupeptin, 10 pg/ml pepstatin A,
10 pg/ml aprotinin, 1 mM 4-(2-aminoethyl) benzensulfonyl
fluoride]®} phosphatase inhibitor (1 mM NaF, 1 mM Na,VO,)
lysis bufferg& AME-3te] WAL lysis A
1t} o] ©ulA-g SDS-polyacrylamide geloll #7]¢3 %35}
o] Nitrocellulose 2t 2 ol FAIFTE Foll A type I
collagen, COX-2, pp38, actin®} secondary antibodyZ £¢)
F Xeray filmel] ZHgA1Z0ch

g #7138 =

3. Determination of chondrocyte phenotype

AZAE] F3 HEE 0.1% Alcian Blue §9-& A
3to] sulfated proteoglycan®] &A% SA3ITh AlX
£ PBSE A W1 A% 5, Kahle's solution®l| A 10% &
Qb 3% 5 thA] PBSE Al W FARTE 2 F alcian
blue staining solution©. & 12A]7F o] $4A3ITE 0.1 N HCI
2 % ¥ 548 5 4 M guanidine HCES: 231 oF 124)3F
A% shaking3tth. 96 well plated] °F 180 pliwell® HolA
ELISAreaderol A 600 nmE &3% ghg A3

4. PGE; assay

AEZ 96 well platecl] 2x10° cells/well2] REZ A E
£ it of 39 Ax wjdd F AJokE ATk

Aok A2 F 2473 ) PGE,9] A47& PGE, assay kit
£ AHg3led ¥ PGEY] ¥& 53
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oA AF A4 CD= actin H]E%Zjv%‘j—ﬂé-q =%
< ‘ZMBM A=HEe 2is}, 9, AFZAPE 3
3] o7 EM}MD} (Klmet al, 2003). ©]ol], £
RAC] o3 fFiEe A=AEe giEshrt
d S Asfddl 93 2-dH=7ME Z2ARE
712 33tk A, Retinoic acid (RAYS E7|TE AZA
Zol| At ASAE GE3b) HXE FgFE do}
BT RA 1 pME 24413 502 AE3S o, 4
AL F3} XA type 1 collagen?] & =ko)
iz vjs) A3 Fads AL FAsh ole
RAZ} AEAZS] GE3E e V&Y AT 2
Fot FYs AHAE A 5= AJTH (Cho et al,, 2003).
olol, CDE RASH wn A2819e o RAS 23
= type I collagen®] H@Zo] &= Ag I
T oM (Fig 14), 218 ZF+= sulfated proteoglycan
o] IS A3 Alcian blue stainings FHAE 22
ARE & T AUATH Fig. 1B). ol= RAd 93 =
Holxl AZME BRI} actin MESZHAGNA] F
& Aol g3 AAHARNE B FE ol stk
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Fig. 1. CD inhibited RA induced dedifferentiation in rabbit
articular chondrocytes. Chondrocytes were untreated or treated for
24 h with 1 pM RA with or without 0.1 uM CD. Expressions of
type II collagen and actin were detected by Western blot analysis
(A). Production of sulfated proteoglycan was determined by Alcian
blue staining (B). The data present results of a typical experiment
from at least four independent experiments.
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Fig. 2. CD inhibited RA induced expression of COX-2 and
production of PGE2 in chondrocytes. Cells were untreated or
treated for 24 h with 1 uM RA with or without 0.1 pM CD.
Expression of COX-2 and actin was detected by Western blot
anlaysis (A). Level of cellular and secreted PGE, was determined
kit assay (B). Expression of actin was used by loading control of
blot (A). The data in A and B present results of a typical
experiment from at least four independent experiments.
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Fig. 3. CD reduced phosphorylation of p38 in primary cultured
chondrocytes. Primary chondrocytes were treated with 1 uM RA
in the presence of the indicated concentrations of CD for 24 h.
Expressions of type II collagen, COX-2, pp38 and actin were
detected by Western blot anlaysis. Expression of actin was used
by loading control. The data present results of a typical experiment
from at least four independent experiments.

A1 SB203580 (SB)yS A A28ttty 2 23} RASH CD
£ A3 ¥ 2 SBE A A3 & rAY CDE
Ay g APTeA coxX-29 Hdo] XA ZastE
FE AT F AT ¥HEe type 1T collagen SBS
A APl E W7t 8-S FAF + Yok
(Fig. 4). 919l 2AE E3] £ u, RAC) 93 FFuke
FTEE actin AIZZAGNAL) 3 Aaljo] <Ja) A
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A iy
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Retinoic acid (RA)= 7+32] MEZHE]9] precartilage
condensation cartilage nodule A4S AAFo TN HFH
e Alske Ao gl o, olzjdh A
RAF PKCo$ ERK N&He ZFZF 53l N-cadherin,
o-catenin, B-catenin¥ 72 Tl wES A= A
o2 ¢elA Ath (Biddulph et al, 1988; Jiang et al., 1995;
Tsonis et al., 1996; Cash et al., 1995; Weston et al., 2002a). ©]
A 3 X AEEAY ¥ske Fad 248 Zg
gt} o] 9} H]Z:81 Al Cytochalasin D (CD)YE M| %9 27
S TSk 9del A9 2AGNA Y F3 A2
FEGOEN ASAXY @23l AFuks, AEAPE
o AE Wl B g 28she Ao deA

o+ (Kim et al, 2003). WebA] B QA& A|Eo] FAFE
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Fig. 4. CD regulated RA induced expression of COX-2 but not
dedifferentiation via p38kinase pathway in chondrocytes. Articular
chondrocytes were untreated or treated for 24 h with 0.1 uM CD
with 1 pM RA with or without 10 uM SB203580 (SB). Expressions
of type II collagen, COX-2, pp38 and actin were detected by
Western blot anlaysis. Expression of actin was used by loading
control of blot. The data present results of a typical experiment
from at least four independent experiments.

Sl dEe) WskE fEdhe CD9 I RAS A
& W, RAV} FrEdte AZAXY g¥ge o
Skl HXE CDY FFe] dig ATFE FIY3I3
o 2 23 CDE RAd 98 23E JAlstan £33}
€ A5 AL ASAE 2319 marker?! type II

collagen®] L=} sulfated proteoglycan®] TAHS 7+
Z} Western blot analysis®} Alcain blue stainingS 2130
2R 4 4 AJT Fig. 1). =3 G50-s #d

¢l cyclooxygenase- 2 (COX-2)2] 23} CcOX-29 A}
AHE-2] prostaglandin E, (PGE,)<] X3S Western blot
analysis®} PGE, assayZ F3 gl &
7b ST AFEeE A =
AATH (Fig. 2). o9 22 ZHE T3
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