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[ Abstract] Objective To explore the role and mechanism of primary cilia in fibroblast growth factor
18 (FGF18)-mediated regulation of chondrocytes proliferation and differentiation development. Methods CCK-
8 assay and immunefluorescence staining were used to detect the effects of different concentrations of FGF 18 on
chondrocytes proliferation, and the expression and length changes of primary cilia in vitro. Then the ciliary
structure was destroyed by chloral hydrate, and the following groups were set up: the control group, FGF18
group, chloral hydrate group and FGF18+chloral hydrate group. The expression of primary cilia was detected by
immunofluorescence staining, and the extracellular matrix secretion was examined by toluidine blue staining, as
well as cell viability was measured by Live/dead assay. The expression of phenotype gene COL I and SOX9
was detected by qPCR. The expression levels of proliferating protein CyclinD1, phenotype protein COL I and
ERK signaling pathways were detected by Western blotting. Results  Different concentrations of FGF18 could

promote chondrocytes proliferation, and the promoting effect was most obvious at 20 ng/ml. Different
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concentrations of FGF18 could down-regulate the expression of primary cilia (0 ng/ml: 77.91%+5.53%; 5 ng/ml:
52.91%+5.61%; 10 ng/ml: 42.12%=+5.20%; 20 ng/ml: 36.53%+4.88%; 40 ng/ml: 33.44%+5.98%), but increase
their average lengths [0 ng/ml: (1.63+0.67) pm; 5 ng/ml: (2.67+0.90) pwm; 10 ng/ml: (2.71£0.97) wm; 20 ng/ml:
(2.76+1.37) m; 40 ng/ml: (2.79+1.13) wm ]. FGF18 could facilitate the maintenance of cells viability, promote
cartilage extracellular matrix secretion, and enhance the expression of COL Il and SOX 9 genes. After
destroying the structure of primary cilia by chloral hydrate, the incidence of primary cilia in chloral hydrate
group was (9.10+2.44)%, and the proportion of living cells was (72.86+2.95)%. Further, the incidence of cilia in
the chloral hydrate+FGF18 group was (10.01+2.33)%, and the percentage of living cells was (76.94+5.62)%,
which were obviously reduced as compared with the control group [for ciliary incidence: (77.91+5.53)%; for
ration of living cells: (96.81+1.38)% | and FGF18 group [for ciliary incidence: (36.53+4.88)%; for ratio of living
cells: (96.29+2.17)% . The promoting effects of FGF18 on the proliferation of chondrocytes were inhibited after
disturbing ciliary structure by chloral hydrate, and these results were statistically different (P <0.05).
Meanwhile, the promoting effect of FGF18 on cartilage matrix secretion was inhibited, and the expression of
COL II and SOX 9 genes was down-regulated. FGF18 could promote the expression of proliferative protein
CyclinD1 and phenotype protein COL 1II, as well as up-regulate the ratio of P-ERK/T-ERK. But the disruption
of ciliary structure could inhibit the promoting effects of FGF18 on CyclinD1, COL II and P - ERK.
Conclusion FGFI18 can promote the proliferation and maintain the phenotype of chondrocytes, and primary
cilia are involved in FGF18-mediated chondrocytes growth and development regulation.
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