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Lysophosphatidic Acid Inhibits Nitric Oxide-induced Apoptosis via
p70S6kinase Pathway in Rabbit Articular Chondrocytes
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Lysophosphatidic Acid (LPA) is a bioactive lysophospholipid that is a potent signaling molecule able to provoke a
variety of cellular responses in many cell types such as differentiation, inflammation and apoptosis. In this study, we
have investigated the effect of LPA on Nitric oxide (NO)-induced apoptosis in rabbit articular chondrocytes. LPA
dramatically reduced NO induced apoptosis of chondrocytes determined by phase contrast microscope and MTT assay.
When chondrocytes alone treated with LPA, LPA induced phosphorylation of p70S6kinase, a serine/threonine kinase
that acts downstream of phosphatidylinositol 3,4,5-trisphosphate (PIP3) and phosphoinositide-dependent kinase-1 (PDK-1)
in the PI3 kinase pathway, dose-dependently detected by Western blot analysis. Phosphorylation of p70S6k with LPA
was reduced expression of p53 in NO- induced apoptosis of chondrocytes. Also, inhibition of p70S6kinase with rapamycin
was enhanced expression of p53 in chondrocytes. Our findings collectively suggest that LPA regulates NO induced
apoptosis through p70S6kinase pathway in rabbit articular chondrocytes.

Key Words: Chondrocyte, Lysophosphatidic Acid (LPA), Nitric oxide (NO), Apoptosis

M

rhu

WE des A8 dE AFAEE W 2 3
T U ATy BE3lsla £2%0} (Sandell and
Adler, 1999; DeLise, 2000). ®3l¥ AIHIE A Eo)
Hel AZe] 7142] type I collagen¥} sulfated glyco-
saminoglycan 59| A2l A4 2 /A& B3 A=
A EZo A& FA8t} (Poole, 1999; Sandell and Adler,
2001). °| g FAAEE HAY DAY T HPA
Agho] WA wf s Fr} (Sandell and Aigner, 2001).

xqoﬂo 044—/\1]_1_9} kulbol-3 1=l 915 7];14 31—/&0] 7L

A2H7YG 39 o, 7jde] BEFEEA FAdo] € u,
AZAPgo] dojd wjo} He AFAE o] Fx3, A
3atA Wzlol] od) f A} (Poole et al, 1999). HEdh
ALl EFRRI, ARFRI, A 5o A=FdLe AEA
GARS FAA dE s 2Hsl] ATHELY AEEA

"4 2000 129 49/ A 20009 129 17Y

A 20003 1249 189

TSAARE 1A} (99314701 S BHA] ATE 18284
PR sty b webdist A et

Tel: 041-850-8507, Fax: 041-850-0927

e-mail: ksj85@kongju.ac.kr

7150 QaE Foan ATANEL AFEVE A9l
EA4EE o, AZAIES frgdozxn #dd &

o

o)
ho] ¥ 242 8375 §h) (Stadler et al., 1991;
Amin et al., 1991; Denko and Malemud, 1999; Martel-Pelletier
etal., 1999).

NOE gt W Fotol dzAxe dF =4
ol 7154 ZZ 3k} Lysophosphatidic acid (LPA; 1-acyl-sn-
shhel Aew T48 A%
249 lysophopholipid®X], THL A X EAst= G
Hﬂ7\1 736‘1- /‘\_g_xﬂe §l1\4§} ] 10%5&1 %}—Aﬂg}ﬂ gi
&, gAY ASE B AR, A, G5t
ol Fojshs st MEZRE AAilse] Eujdrt
(Eichholz et al., 1993; Fourcade et al., 1995; Moolenaar, 1999;
Moolenaar, 2000). 7]&&] Aol ¢J3hH, LPA A&7
2e xR F2, AE, Ao, olFd #oiske Ao
= 4#A 9}t (Van Corven et al,, 1989; Fang et al., 2002;
Deng et al., 2002; Mills et al., 2003; Hama et al., 2004; Ren et
al, 2006) T3k o]# 3 XA /A (lipid mediator)ol] T

glycerol-3-phosphate)~

AHA whgehs AR dEA gl ATATANE
LPAT A9 52, 23}, AE A& a3t e o)

= Aow IEA At} (Caverzasio et al., 2000; Panupinthu
et al, 2007). 1eiv} ASA| XY MFAPE R BHE LPA

- 349 -



o] A 7|2k oA e8] ezl vyt gick aee
2 2 el e E7RE dSAEE At 7
ATE T AT AZAES T g
NOE A1 SNP (sodium nitroprusside)S A3, LPA
7} SNPl| oJ3) fd AEANES AR, & 2
b oju g NTHLGHZE T A =X B
ATE THNUT. £ ATAH] mEW LPAE SNP
7b frEshe ASAES] AIAVES B oEHoR
A B 01, O] serine/threonine kinase$! p70S6kinase

o o] 2dFAFHE & 4 AUk
ME U

1. Cell culture
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2. Western blot analysis

50 mM Tris-HCI, pH 7.4, 150 mM NaCl, 1% Nonidet P-40,
0.1% Sodium dodecylsulfateZ E 33t bufferol] thsh
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,)
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3. MTT Assay
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Fig. 1. LPA inhibited NO-induced apoptosis in rabbit articular chondrocytes. Chondrocytes were untreated or treated for 24 h with 2 yM
LPA with or without 1 mM SNP. Cells photographs were taken using phase contrast microscope (A). Apoptosis was determined by MTT
assay (B). The data present results of a typical experiment from at least four independent experiments (B).
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Fig. 2. LPA induced phosphorylation of p70S6k in primary
cultured chondrocytes. Cells were treated with the indicated
concentrations of LPA for 24 h. Expressions of pp70S6k, p70S6k
and actin were detected by Westemn blot analysis. Expression of actin
was used by loading control. The data present results of a typical
experiment from at least four independent experiments.
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S}, (data not shown) PI3Kinase®] downstream®l & A81=
Aoz 47l p70Sekinase?] TFo] A7 FE oFEH
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Fig. 3. Phosphorylation of p70S6k by LPA inhibited expression
of p53 by production of NO in chondrocytes. Primary chondrocytes
were treated with 1 mM SNP in the absence or presence of the
indicated concentrations of LPA for 24 h. Expressions of pp70S6k,
p70S6k, p53 and actin were detected by Western blot analysis.
Expression of actin was used by loading control. The data present
results of a typical experiment from at least four independent
experiments.
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Fig. 4. LPA regulated NO induced apoptosis via pp70S6k
pathway in rabbit articular chondrocytes. Articular chondrocytes
were untreated or treated for 24 h with 20 pg/ml rapamycin
(RAPA) in the absence or presence of 1 mM SNP and 2 pM LPA.
Expressions of pp70S6k, p70S6k, p53 and acting were detected
by Western blot analysis. Expression of actin was used by loading
control. The data present results of a typical experiment from at
least four independent experiments.
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