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Regulation of Interleukin-1/5-induced Dedifferentiation and Apoptosis via
p38 Mitogen-activated Protein Kinase Pathway in Articular Chondrocytes

Jeong-Eun Huh”, Eun-Mi Cho", Ha-Ru Yang", Dae-Sung Kim",
Yong- Hyeon Baek, Jae-Dong Lee, Do-Young Choi, Dong-Suk Park

Department of Acupuncture & Moxibustion, Oriental Medical Hospital, Kyung-Hee University
Oriental Medicine Research Center for Bone & Joint Disease”

Objectives : Interleukin-1 (IL-1)4 in articular chondrocytes regulates differentiation, apoptosis, and inflammatory responses.
It is still controversial, So, we investigated 11.-18 induces chondrocytes dedifferentiation and death. Also, we studied the role
of the mitogen-activated protein kinase (MAPK) subtypes on IL-18-induced dedifferentiation and apoptosis.

Methods : To evaluation of dedifferentiation by chemokines of chondrocytes, we assessed such as proteoglycan, collagen,
MMP-3 and MMP-13 by RT-PCR analysis. Also, to assess of apoptosis effect by chemokines, we measured annexin
V/Propidium iodode (PI) and sub G1 cells in chondrocytes by flowcytometric analysis.

Results : IL-13 treatment did not affect activation of ERK-1/2, but stimulation of p38 kinase. Inhibition of phospho ERK-
1/2 with PD98059 enhanced IL-1b-induced dedifferentiation, and apoptosis up to 13.5%, whereas inhibition of phospho p38
kinase with SB203580 inhibited dedifferentiation, and apoptosis.

Conclusions : Our results indicate that SB203580, p38 kinase inhibitor, inhibits IL-18-induced dedifferentiation, and
apoptosis by the inhibition of type II collagen expression and proteoglycan synthesis of rabbit articular chondrocytes.

Key Words: Interleukin-1 (IL-1)3, chondrocytes, dedifferentiation, mitogen-activated protein kinase (MAPK),

apoptosis.
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1
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4 + +
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6 + + +
2. RNAF=E

okl 2l E A X E PBSE M o Z A X3l F

Trizol 500 42 31 M| & scraper& o]l o
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3. RT-PCR analysis

1) Reverse transcription

total RNA 1~5pg
Oligo dT(15 mer) | §7)
10x reverse transcriptase buffer 2
10mM DTT 44
10mM dNTP 197}

222

Reverse transcriptase(250 units/ ) 14
DEPC water to 20 4l
95 ¢ 5% : RNA denaturation

42 ¢ 60+ : Reverse transcriptase reaction
70 ‘¢ 5% : Enzyme killing

2) PCR
c¢DNA- Sk
10x PCR buffer 24
Taq DNA polymerase(5S units/z4) 14
5' primer 14
3' primer 144
H20 1044
204

1A 95 ¢, 5%, 1 cycle
2%HA]: 30 cycle

95 C 302 : denaturation
58 C 60 : annealing
72 C 30
3¢HAl: 72 ¢, 5%, 1 cycle

: polymerization

4. Protein &

kA x 2] ® M| EE PBSE A28}, lysis buffer
(50 mM Tris-HCI (pH 7.4), 150 mM NaCl, 1% Triton
X-100, 0.1% SDS, ImM EDTA, supplemented with
protease inhibitors(10 g/ml leupeptin, 10 g/m! aprotinin,
10 g/ml pepstatin A, and 1mM of 4-(2-aminoethyl)
benzenesulfonyl fluoride) and phosphatase inhibitors (1
mM NaF and ImM Na3VO4)E 300 g ¥ 31 scraper
2 ool 1.5ml tubeol] ¥71t}. 12,000 rppmof] 10
22F A4 Bl eha, FR S A FRo &7 F

Bradford £-98 © 2 vhuld & & 2kslo),

5. Western blot analysis

4-12% SDS-polyacrylamide gelol] 20 pge] T 2
£ 120V A 9027} A 7] S8t} Transfer system
(300 mA, 2 h)& ©] &3] geld] e S A S
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Fig. 1. Dedifferentiation induced by IL-13 and serial passage in primary culture of articular chondroc ftes.

Hybond-C nitrocellulose membraneso] %71t} 5%
nonfat dry milk 2 A -2 A 90F7F ¥h-g-A1 71t} o
248 A (mouse anti—pERK ERK, pp38, p38)&
1:1,000 3} X8} 5 ml ¥ 1 4°C oA shaking3}R A
overnight © & Wk-2-A1 71t} 1 X TBST -4 © 2 105
7r 33 M A st} o) x}EA] (horseradish perox1dase—
conjugated IgG) 1:2,000 3 A3}t 5 mi 2 31 shaking
BHAA] A 2ol A 24]3F §E-&-A]ZITE ThA] IXTBST
LA o F 10587 38 A A3 ZF enhanced
chemiluminescence (ECL) -§-# 0 & 7}534A]7] & &
g

8. Flow cytometry (FACS) analysis

Type Il collagen

1201 W Aggrecan

100
80 1
60 -
401
20 1

GAPDH (%)

0 -

control ReA IL-1 ReA+L-1

kAl xelg AEE PBSE At TEE lul
ol 182 B2 3eh A & Wb 315 ml
tubeoﬂ 27 & & 1412l gt} PBSE 6 ml ¥
L T AES AHF T, -7+ 70% EtOHE 5 mi
W o WA FA]o vortex & mixing 3+ & 20 ColA]
AN ZF RS A I Al £ 5 2] T 0.1% RNase AR

10E ¢t ¥h-2A] 7] 32 propidium iodide 50 wg/ml-< 1
ml 2] A3 & Flow cytometry 2 £ gt}
7. EAIAzE]

SPSSel| A] Paired r-test9} One way ANOVAE- o] &
st BAIA =] &t

GAPDH
Type || collagen

Proteoglycan

Fig. 2. Gene expression of type Il collagen and proteoglycan by ReA, and IL-13 on dedifierentiated chondrocytes.
Chondrocytes were treated with ReA, and IL-143 24 h. The expression of type Il collagen and proteoglycan expression were
determined by RT-PCR, and quantified by densitometric analysis. GAPDH indicates that same amount of RNA extracts were
used each treated group. Data represent the percentage values with standard deviation.
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Fig. 3. Gene expression of MMP-3 and MMP-13 by ReA, and IL-15 on de-differentiated chondrocytes. Chondrocytes were
treated with ReA, and IL-18 24 h. The expression of MMP-3 and MMP-13 expression were determined by RT-PCR and
quantified by densitometric analysis.
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oz 740l gk A E oA F&ABH  collagen BHo] 77k 8.5%, 11% FaH 9 on
9] 73 % (passage #0) O S M 2lotA] e 4 aggrecan WAL 747} 29%, 47% HAH oM,

Al = lacunae £} chondrocyte 2 W] A &k collagen= ReA+IL-155 £ A & 2] 3} v synergistic E3}7}
o7 A X Eo| AHstA Bl vhiE, IL-185 A 2] 8} Ftg] o] type 1T collagene 32.5%, aggrecana- 49%
e Ao Adul S-S dte] ok ul (passage R ZrASFATHFig. 2). L3 AZ A L ol| ReA, IL-15,
#4) lacunae7} A ™ 8}A] Ho]A] ¢gki1, collagen ReA+IL-1p-2 Z}2} 2] 2] )] mairix metalloproteinase

fibere] w32 €@ & Yol A L7} A B (MMP)-3 3} -13-% 7}7} RT-PCR3}e] &7 8191
(Fig. 1). AAZ I, ReAE A 2|t Bt IL-1g0] 3t
IL-1 - + + +
SB203580 - - +
PDO8059 - - - +

R |- -
i 1 I 1

PPR38

P38 — S

Fig. 4. MAP kinase inhibitors regulates IL-14 induced dedifferentiation of chondrocytes. Chondrocytes were treated with IL-15
24 h. The expression of phospho ERK and phospho p38 expression were determined by westemn blot analysis. ERK and p38
expression indicates that same amount of protein extracts were used each treated group.
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o] MMP-3 & MMP-132] 84 0| Z7}8% 1,
ReA+IL-1go]| 2lstod 717 @& MMPs &/ 0] F7}
He A2 gl (Fig. 3).

TR e wst

A2} A=A Eo) IL-15 10 ng/ml 8] 3 pERK
inhibitor¢l PD98059, pp38 inhibitore] SB203580%
Z}zk FAl Agete] AFM L SRS A4
7)Aol thatel @At AAA D}, IL-150)
pERK 9} p38-2 &4 3} A7 1, PD98059= pERK,
pp38 % type Il collagen®] 2&d B FE ZH4A|Zoh
18, SB203580-& pERK S| 23 & Z7kA]7 o
™, pp382] ¥ 2 ZHAA A 1, type 11 collagen @} 2+
AL F7HAI AT (Fig. 4).

4. FlowcytomstryE 0[&8t AZMZL| MZ A}
ol
%74 A3 A Eol| IL-1s% &7 pERK inhibitor]
PD98059, pp38 inhibitor®] SB203580% 7}z 2 2 &}
o AEMEL MEZDALE A=A o o gfof

Control

CABAEY EEg AR AR E 9 R (225

AR AAA T, SAld 2Tl HBhe] 1L-1
Al Al A EDATY 5.5% 2718 1L, PD98059)
o)ste] 13.5% & 71F] 2, SB2035800] <] 8f| 4]

A E2AW7} 222814 T} (Fig. 5).
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Fig. 5. MAP kinase inhibitors regulates IL-14 induced dedifferentiation of chondrocytes. Chondrocyles were treated with IL-18
for 24 h. Apoptotic cells were stained with propidium iodide and quantified using flowcytometric analysis.
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