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Nicotine protects rat chondrocytes against
interleukin-1beta-induced apoptosis through PI3K/Akt
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Abstract

Obijective. To identify the effects of nicotine on chondrocyte apoptosis in rat
osteoarthritis (OA) which induced by IL-1p and the mechanism in vitro and in vivo.
To observe that it is feasible to inhibite chondrocyte apoptosis and keep chondrocyte
survival in rat osteoarthritis (OA) via activating PI3K/Akt signaling pathway.
Meanwhile, combining together that the protective effect of nicotine on OA cartilage
tissue damage, to provide the potential theoretical foundation for preventing and
healing OA in clinic with nicotine in the future.

Methods. In vitro,Chondrocytes were freshly isolated from newly born rat,Than
Chondrocytes were exposured to IL-1B (10ng/mL) for 2h which being used as a
modulating and chondrocyte apoptosis inducing agent meanwhile were identified with
ammonium methylbenzene blue and Il collagen immunohistochemistry technology.
After treating with nicotine,the viability of chondrocytes were analyzed by MTT assay
and the percentage of later apoptotic cell death was surveyed by propidium iodide
signal-labeling FACS analysis. The expression of Akt, phosphorylation of Akt,
downstream protein targets of activated Akt, bcl-xI, bcl-2 and phosphorylation of
p70S6,ribosomal S6 kinase were detected by Western blotting. The reverse
transcription polymerase chain reaction (RT-PCR) was performed to measure the
expression of Akt;-mRNA. In vivo,Morphology observation was performed to
evaluate the effect of nicotine on the repair of cartilage surface in rat OA model
induced by anterior cruciate ligament transaction+medial meniscus exscind
(ACLT+MMX) in right knees via PI13K/Akt pathway .

Results. In vitro,cells cytoplasm which isolated from SD rat was stained with
ammonium methylbenzene blue,and it show that cytoplasm was light blue,1-3 indigo
nucleolus, a little metachromatic granule around the cells,meanwhile the cells
expressed a strong positive II collagen, claybank granules in the cytoplasmb but free
coloring at nucleus.Nicotine could promote cell activity and inhibit cell apoptosis of
IL-1B-stimulated rat OA chondrocytes. Treatment of rat OA chondrocytes for
nicotine upregulated protein expression level of p-Akt in OA model Chondrocytes but
not at Akt;-mRNA.Furthermore, increased the expression of p70S6 kinase,
ribosomal S6 kinase,bcl-xl,bcl-2, TIMP-1 but inhibited expression of MMP-13.1n vivo,
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interestingly,nicotine could increase the thickness of surface of articular cartilage and
repaired the injured of surface of articular cartilage in rat OA model as well as
upregulating the expression phosphorylation of Akt.

Conclusion. Nicotine could prevent chondrocyte from apoptosis in the
IL-1B-stimulated rat osteoarthritis model partly via phosphoinositide-3 kinase
(PI3K)/Akt pathway and slow damage of articular cartilage caused by OA.Nicotine
may therefore be a potential therapeutic and prevented agent for intraarticular
injection in the treatment of OA.

Keywords:Nicotine;Intereleukin-1p;Chondrocyte; Apoptosis; Osteoarthritis
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