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Effects of wnt classic signaling pathway on the inhibition of osteoblast function by acidic pH

ZHANG Shun'?, TIAN Ai—xian?, ZHANG Yang?, GUO Yue?, WANG Yan?, DONG Ben—chao?, MA Jian—xiong?, MA Xin—long'*
(1.Department of Orthopedics, General Hospita, Tianjin Medical University, Tianjin 300052, China;2. Institute of Orthopedics, Tianjin
Hospital of Tianjin, Tianjin University Tianjin Hospital , Tianjin 300050, China )

Abstract Objective: To explore the role of wnt classic pathway in inhibiting osteoblast function at acidic pH. Methods: The collagenase
digestion method was used to extract primary osteoblasts from the skull of newborn Sprague—Dawley(SD ) rats and stained with alkaline
phosphatase(ALP) and alizarin red(ARS). After subculture to the third generation, DMEM high—glucose medium of pH 6.0,pH 6.4,pH 6.8,
and pH 7.4 (control )was used for culture. CCK8 method was used to detect cell proliferation; Live/Dead staining was used to observe apop
tosis; reverse transcription polymerase chain reaction(RT-PCR ) was used to detect mRNA expression levels of COLIA1, B—catenin,
RUNX2,wnt3a; Western blotting was used to analysis the protein expression levels of COL1A1, B—catenin, RUNX2,wnt3a in each group of
cells. Results: The results of ALP and ARS staining were both positive, which proved that the extracted primary cells were osteoblasts.
CCKS results indicated that as the pH value decreased and time prolonged, the cell proliferation activity in the pH6.0,pH6.4 and pH6.8
groups decreased( F=42.800,93.700, both P<0.05).Live/Dead staining results showed that as the pH value decreased ,the percent—
age of apoptosis increased significantly( #=63.74,P<0.05).RT-PCR results showed that compared with the control group, the expression of
mRNA inthe pH 6.0,pH 6.4,and pH 6.8 groups was significantly decreased (#=20.32,17.76,7.809,11.16,all P<0.05). Western blot ting re—
sults indicated that compared with the control group,the protein expression level in the pH6.0,pH6.4 and pH6.8 groups de
creased significantly( F=20.02,15.67,22.11,42.11,all P<0.05). Conclusion: The proliferation , apoptosis and differentiation of osteoblasts
are affected by acidic pH,and the mechanism may be related to the classic wnt signaling pathway.

Key words primary culture ; osteoblasts ; acidic environment; pH ; wnt classic signaling pathway
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FEABE, BT 37°C/KEH 30 min, 18] 45 5 24 7E
Vi o S E AR, BT 5 m A S5 AL 60 min.
1 20 MV R AT I B0 N R TR AL B0 R e 2%
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1.6 RT-PCR # # COLIA1.B —catenin,Runx2.
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catenin 5| ¥ ¥4 : FIi5' -TGCGGCTGCTGTTCTAT
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1975 . FiiF 5'-TGCCATGAACCGTCACAACA-3,
T 5'~ACTTCGCAACTGCCGGATAG-3', F=¥k
£ 99 bp. GAPDH 51 #)J¥ %1 : L iif 5’ -CTGGA-
GAAACCTGCCAAGTATG-3', TFiif 5'-GGTGGAA-
GAATGGGAGTTGCT-3 ,J*HE 138 bp, 748 2514
95 CHIAEYE 1 min,94°CAEME 10 5,60°CiE K 15 5,70C
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Fig 1 Primary osteoblast identification results( 200x )
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Fig 2 CCK-8 detection of the proliferation of primary osteoblasts
at different pH
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teoblasts at different pH
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