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Paclitaxel Stimulates Cyclooxygenase-2 Expression via MAP
Kinase Pathway in Rabbit Articular Chondrocytes
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Paclitaxel, an antimicrotubule agent, binds to beta-tubulin in the microtubule and stabilizes the polymer, thereby
repressing dynamic instability. Here, we have demonstrated that microtubule cytoskeletal architecture involved in
regulation of the COX-2 expression in chondrocyte treated with paclitaxel. Paclitaxel enhanced COX-2 expression and
prostaglandin E2 production, as indicated by the Western blot analysis, reverse transcriptase PCR (RT-PCR) and
immunofluorescence staining, and PGE, assay, respectively. In our previous data have shown that paclitaxel treatment
stimulated activation of ERK-1/2 and p38 kinase (Im et al., 2009). SB203580, an inhibitor of p38 kinase, blocked the
induction of COX-2 expression by paclitaxel. Also PD98059, an inhibitor of ERK-1/2 kinase was blocked the induced
COX-2 expression. These results indicate that activation of ERK-1/2 and p38 kinase is required for COX-2 expression

induced by paclitaxel in rabbit articular chondrocytes.
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A =
Cyclooxygenase (COX)x= oFe}7]EAS  prostanoids
(prostaglandins, prostacyclins®} thromboxanes) . % B}Fi=
HAe] S EE AT]E T8 4otk COXE 2
§$r° 1soform°] A, 2 F sl COX-12 tH-E
Q o] Mt xAlo) sl S A}
= 7]%*% Ela= 7ﬁ\ oA
3, COX2%+ o J Aoz rto]E7}], lipopolysaccharide
(LPS)H of 7] A=l whE-sl] AFo|u; Fgo] UAE =
Aol o] F7HETH (Min et al, 2004; Ulivi et al,
2008).

COX-2% AR A8, T3 o A8l glof mj-
FTo3% @48 4eA T} (Anderson et al., 1996; Lipsky
et al., 1997; Dannenberg et al., 1999). <|& &4, {Frle]~
BAelo] Fuln) 7o A=A 2o A COX27) 2718
| (Crofford et al, 1994), o] Aelx el COX-2 A
E Ao =M AEAE X583} (Lipsky et al, 1997).
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21t} (Kargman et al., 1995).
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AZAEZ L of ] gl Al A x CcoX29] ¥
t}rd o] Uojili=d| (Subbaramaiah et al, 1997; Kargman
et al.,, 1995; Ristimaki et al., 1997), COX2& <1A45}1S 7
& 2} gjHoA] okl whAS AA|EHITE (Kawamori et
al., 1998; Fischer et al., 1999). ©] Z23}= COX2E %38}
e o e g A7) 44 & = vk
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o actin AEZFAY T3 AFA XA COX-2
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(Gallagher, 2007; Andreopoulou et al., 2008; Singh et al., 2008).
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1. Cell culture

By B2 AFAIEY FE2L 257 New Zealand
White 9] E7|25E FZ350ch F20HE XA
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2. Western blot analysis

gl g o] AggAlS 9jste] AEE 50 mM Tris-HCL
pH 7.4, 150 mM NaCl, 1% Nonidet P-40, 0.1% SDS 7} 3
H AE e8] gy Fags AAA [10 pgml
leupeptin, 10 pg/ml pepstatin A, 10 pg/ml aprotinin, 1 mM
4-(2-aminoethyl) benzensulfonyl fluoride]$} 14+ Eaf &
A4 (1 mM NaF, 1 mMNa;VOA)—E— A7lske] A v
A& FE39Y. F2¢ 9¥E-e SDS-polyacrylamide
gelol] A7]99Esle] dulds 7] e ¥ F nitro-
cellulose TO.E o] FAATE COX-2, pp38, pERKF} actin
FA= FYste] 2183131t} (Santa Cruz, CA).

3. RT-PCR

vjokel AFAFo| paclitaxel (1 pMyS M3 & &
RNAY Trizol (Invitrogen, Gronongen, Netherland)S ©]-8-3}
o 2239tk 2538 RNAY Maxim RT-PCR premix kit
(Intron Biotechnology)2 ©]-&-38F COX-2 ¢DNA F4d%
FE& Y5kl REPCRE 33T, Primeri= 5-GAC
CCC ATG CAG TAC ATG CG-3' (sense)$} 5-AGC CGC
CAT TGA TGG TCT CC-3' (antisense)= AHS-3}4 45T
annealing =514 30 cycle 5&38l4] 2% agarose gell| 4]
gelshgich

4 immunofluorescence staining

AT M A A paclitaxeldl] 23+ COX-29] EEH3} F3&

2 #Ap) %‘3}04 immunofluorescence S =331}
¥ 3.5% paraformaldehyde® 103 &<t
,ﬂ, 0.1% Triton X-1002 ©]-&-3}o] A
EFoFJY a4 E HEE COX-2 ant-
CAE AHE3td dAlsiglon, 33d

Ao ﬂr% 8}931:%.
5. PGE;s assay

AEY 954 cytokine5E HLEH COX-29] 9fgh
PGE,?| 5% W3}2 assay kit (Assay design, USA)E AL§-
3l enzyme-linked immunoabsorbent assay (ELISA) 'H 2.
2 AlzAbe] o] Wl 48t 96 well platedd] Al
X5 H3sto] 244]7F wd3E 3 paclitaxel 1 uMS o8]

A1ZE (0~6A17Y B2t M 3T Al &9 PGE9F A7k
PGE,-peroxidase conjugate$}e] 744vkgo 2 F45% Wl
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Fig. 1. Paclitaxel stimulates COX-2 expression. Chondrocytes were untreated or treated with 1 uM paclitaxel for specified time periods
(A, left panel) and RT-PCR (B). Level of cellular and secreted PGE, was determined by using a PGE, assay kit (C). The data represent the
results of a typical experiment conducted at least four times with similar results and C represents the average values with standard deviation.
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Paclitaxel & £7] 34 dAZA3Eo] A g)sto] tubulin®
T s AFAEAA CcoX-2 Fdel A= 4
& dolH Q) Paclitaxel | pMS 2+ A|ZF HE 2447
&9k Aelale] cox29 W AEE Western blot¥} RT-
PCRE ZI351Slth COX-29] ¥l paclitaxel *2] %
% wlgo] Z7kEIgl on o] & Thadks %k

3}‘12_}:0” ] 11 e & RS
S Beo] F3 9t} (Fig. 1A). Paclitaxelol] 93 COX-2
o WH e AL pEo ML 22 FEE BTl (Fig
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He AZAAE FFEollA Elskara) Al
M paclitaxel & 2§ § COX-2 &A1& AHES
of AGPAGAE Blo] FFHnF o= st A
paclitaxel & A 2] gk Aol A COX-29] Wdo] T
Hrh #As] SrbHolAE 28 = ATt (Fig 2).
9o AHES EF3 2 W, paclitaxelS & T HS
tubulin F3 A B 3 AFAEA COX-2
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Fig, 2. Paclitaxel causes COX-2 expression of articular chon-
drocyte. Cartilage explants were untreated (control, left panel) or
treated with 1 uM paclitaxel (right panel) for 24 h. Localization
and expression of COX-2 was determined (original magnification;
X 1,000). The data represent the results of a typical experiment
conducted at least four times with similar results.
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2. Paclitaxeloff gt HEM Z2|
@} p38 kinaseZt ZEBICE

=8 |5 ERK-1/2

Ao drAse Eur ASAReA Ccox2 ¥
fEo Bojste AEY NFAE 7HS Lopraat
6}@&@ B oAyate] old AFAFAA AL £

©

15 MAP kinase®] - subtypesq] ERK-1/2%} p38
kinase &4Jo] AFAEL TS 2T A3
(Kim et al, 2002)¢} paclitaxel %ol ¢ ERK-1/29}
p38 kinase2] #Ajo] frgths AHAE 7|£E st &=
AFSFEITH (Im et al,, 2009). Paclitaxel 4 2]ol] 23 A=A
Fo] COX-2 FdxHd HolsteAE dot B7] 95t
o] ERK-172 Az d=e] 43|41 PDI8095 (PD)<t
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Fig. 3. Paclitaxel-induced COX-2 expression is dependent on
activation of MAP kinase. Chondrocytes were treated with
paclitaxel 1 uM in the absence or presence of indicated concen-
trations of PD98059 (PD, A) or SB203580 (SB, B). Immunoblots
were probed with antibodies to phosphorylated forms of ERK-1/2
and p38. The data represent the results of a typical experiment
conducted at least four times with similar results.

p38 kinase2] #3}A)¢1 SB203580 (SB)S 24z} 1A17F A
2] 3 paclitaxel- S 23] COX-29] LGS Lojr
e} Paclitaxel S 4 2]¢h AZA| 2] ERK-129] 44&
Zﬂfsﬁ‘é}oﬁ& 3, Al F= o 2 CoX-29 &
do| Fhashe A e (

oo e

L &
I ,\)\S’iﬂr (Fig. 3B). :LEiUr MAP kinase<| subfamily
31}l c-Jun N-terminal kinase (INK)E A5}
COX-28] L3 d&gE nA A= Xahe s &
T AR (data not shown).
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(Jordan and Wilson, 1998). &< A3F f43Es] Aol A

A% actn AT AL FUE Freot

< E..L.O]’o:h:]' (Subbaramaiah et al., 2000). A 4~¥2]

=38 Al 5= A 9F2l paclitaxel, colchicines, nocodazole,

Nx& _1°

vinblastine, vincrisine, 17-f-estradiol, 2-methoxyestradiol ©]
%9 MAP Kinase$], p38 kinase, JNK, ERK kinase®] 2745
fE3tha 2deA 9o (Lee et al, 1998; Wang et al,
1998; Schmid-Alliana et al., 1998), COX-29] ¥&H2 F8
MARP kinases®] EAdo] wje} F&e Wty BHuE
T} (Subbaramaiah et al., 1998; Xie et al., 1995; Xie et al., 1996;
Guan et al., 1998; Matsuura et al., 1999).

o]7l ArellA Atshdaol o3 wd o] #3t
9} cox-29 HLL 5 ERK-129} p38 kinaseo] <J3i
AE A 2R AE Bk} (Kim et al., 2002).
Actin AXZF Aol T3 P Asst7] Al
cytochalasin DE *2]3}901& ), PI3-kinase, AKT, MAP
kinase, PKC-09} PKC-(9} 28 AZxAS ALdAAS =
Hale] abshdadl o MR B3t AE A7}
AP S dAlst CoX-29] HEE Adfshe Aoz Hol
u, JASO] 93t actin AEEA9 ATHE 28ld A=
AL gR3le} COX29 HHE FEdhe AoE Yt
WO (Kim et al., 2003). 919 A+A7E EQ2 3o, Al
T37 o] W] ogt AzAEe] Pkl &
ofshE 4 V)& il T dohy] sl Wl’“)r‘ﬂ
tubulin®] & AEIE QAHFA 7] paclitaxel S A=A
o A3tk

B A= pachtaxel E3+ tbulin®] =
§}°ﬂ o3t ASAEY] FFNE FE=7F MAP kinase A
AA 2 Ea o] Fo] x]-— R = #l5}al, paclitaxel ©]
g% a7} 229 COX29} POE,S AFare] Aabs] s
28 <okt 121} MAP kinase2] subfamily?! INK<
paclitaxel©] FE3H= COX-2 W&o FFE T4 E33d
t} (data not shown).
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