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Effect of isoquercetin on osteoblast differentiation and

Abstract

expression level of HDACI and Runx2
JI Zejuan, ZHANG Chunxu, GUO Zhanhao, LIU Fangna, LIU Xin
(Department of Orthopedics, Zhengzhou Children’s Hospital, Zhengzhou 450000, China)

Objective: To explore effect of the isoquercetin on osteoblast differentiation and expression level of HDAC1 and
Runx2. Methods: The type 1 collagen (Coll), alkaline phosphatase (ALP) and osteopontin (OPN) expression
level in MC3T3-E1 cells was detected by using qRT-PCR after treated with 1x10%, 1x107, 1x107%, 1x10™° mol/L
isoquercetin. The ALP activity was assayed using ALP detection kit. Mineralization of MC3T3-E1 was evaluated by
Alizarin red staining. What’s more, the mRNA levels of HDAC1 and Runx2 in MC3T3-E1 cells were observed by
using qRT-PCR post-treatment by 1x 10°%,1x107, 1x10°%, 1x10~° mol/L isoquercetin. Results: The Col 1, ALP and
OPN expression level turned significantly higher after treated with 1x10™, 1x107, 1x10°, 1x10”° mol/L isoquercetin

(P<0.0S5). There was a certain dose effect between them. As the same, the ALP activity and mineralization of
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MC3T3-E1 was higher post-exposure to the isoquercetin. HDAC1 in the MC3T3-E1 cells had lower expression level

after treated with the isoquercetin (P<0.05). However, Runx2 in the MC3T3-E1 cells had higher expression level after

exposed to the isoquercetin (P<0.05). Conclusion: The isoquercetin can promote the expression of Runx2 through

inhibiting the expression of HDAC1, in order to improve the differentiation of osteoblast. The results provide a new

theoretical basis for the application of isoquercetin in the treatment of osteoporosis.
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Table 1 Primers of Col 1, ALP, OPN, HDACI, Runx2 and GAPDH for qRT-PCR

A EM5IY S —3 W5 s —3
Col 1 GCGAAGGCAACAGTCGCT CTTGGTGGITTTGTATTCGATGAC
ALP GCAGGATTGACCACGGACA TICTGCTCATGGACGCCGTG
OPN GACCATGAGATTGGCAGTGATITG TGATGITCCAGGCTGGCIITG
HDACI GCAGATCTGCCACCATGAGCTCCCAAGGCC GCGAATTCCTACAGGGGCGGCTCT
Runx2 GATGCTCTGITTCITTCITTCAGG CTCCAGCATTTCATGGCTAGT
GAPDH GGGCATCITGGGCTACAC GGTCCAGGGIITCITACTCC
2 &R ST R AT AR BE 5175 T B AN I o AR e S 2 ] Col 1
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Figure 1 Effects of isoquercetin on expression of Col1, ALP and OPN in MC3T3 cells (n=3)
o XML, *P<0.055 51 x 10 mol/LALHHL, “P<0.05; 51 x 107 mol/LAL 4, “P<0.05; 51 x10° mol/L

A A, ¥P<0.05,

Compared with the control group, *P<0.05; compared with the 1 x 10" mol/L group, “P<0.05; compared with the 1 x 10" mol/L group,

*P<0.05; compared with the 1 x 10" mol/L group, ¥ P<0.05.

F2 BB EXTALPE RN (n=3, x+5)

Table 2 Effect of isoquercetin on ALP activity (n=3,x +s)

4151 Do
T 3dE BFsd)E

S /(mol. L)

1x10° 3.512 % 0.662 5.937 +0.197

1x10” 3.532 +0.345 5.987 +0.307 ¢

1x10° 3.438 + 0.857 6.553 +0.161"%

1x10° 3.463 + 1.126 6.889 + 0.123"%"*
25 IR 3.629 +0.217 5326 +0.218
FHE XS R 3.582 +0.327 6.483 +0.251*
S JXFIRAHMIE, *P<0.05; 51 x 10 *mol/LA FLEL, “P<0.05; 51 x 107 mol/LZH Fb4E, "P<0.05; 51 x 10 °mol/L4H H:
&, $P<0.05,

Compared with the control group, *P<0.05; compared with the 1 x 10 *mol/L group, “P<0.05; compared with the 1 x 10 " mol/L

group, "P<0.05; compared with the 1 x 10" mol/L group, * P<0.05.
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Figure 2 Effects of isoquercitrin on bone calcium formation (n=3)

(A) P PILL e (M ZE IR (B) B A 2 oo 523 A BT L, *P<0.055 51 x 107" mol/LAL LA,
“P<0.05; 51 x 107 mol/LALILHE, "P<0.05; 51 x 107 mol/LALLLEE, *P<0.05.

(A) Mineralization nodes were detected by Alizarin Red S staining; (B) quantitative analysis of bone mineralization nodes. Compared

with the control group, *P<0.05; compared with the 1 x 10™* mol/L group, “P<0.05; compared with the 1 x 10”7 mol/L group, ‘P<0.05;
compared with the 1 x 107 mol/L group, * P<0.05.
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Figure 3 Effects of isoquercitrin on expression of Runx2 (n=3)

(A) S BT B 20l Runx2 mRNAZKFBIR20R 5 (B) S48 B H X 0 40 Ml Runx2 8 FUKSFHOREIE . 5528 0 IRLAH L,
*P<0.05; 51 x 10 mol/LAL AL, “P<0.05; 51 x 107 mol/LAI AL, "P<0.05; 151 x 10 mol/LAI 4R, *P<0.05.

(A) Effect of isoquercitrin on Runx2 mRNA level in osteoblasts; (B) Effects of isoquercitrin on Runx2 protein levels in osteoblasts.

Compared with the control group, *P<0.05; compared with the 1 x 10™* mol/L group, “P<0.05; compared with the 1 x 10~ mol/L group,
“P<0.0S; compared with the 1 x 10~ mol/L group, * P<0.05.
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Figure 4 Effects of isoquercitrin on expression of HDAC1 (n=3)

(A) S BT G AT HDACT mRNAZKSF-HYFZE 5 (B) S B H 0 G AT IHDACTER /K- RYRE IR . 5728 UG RRAELAA L
*P<0.05; 51 x10™ mol/LZH L, “P<0.05; 51 x 107 mol/LZH ILHE, "P<0.05; 51 x 107 mol/LZH [LHE, *P<0.05.
(A) Effect of isoquercitrin on HDACI mRNA level in osteoblasts; (B) Effect of isoquercitrin on HDACI protein levels in osteoblasts.

Compared with the control group, *P<0.05; compared with the 1 x 107 mol/L group, “P<0.05; compared with the 1 x 107" mol/L group,

“P<0.0S; compared with the 1 x 10~ mol/L group, * P<0.05.
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