PHREERI RS54 202448 4786 1Y
80 Journal of Southwest Medical University Vol.47 No.1 2024

RESFHT HIF- 1o 3B £ f p & B R =20

LB, RSB EMW 22 REHT F
L. PSRRI R E LIH/T\IEKE IR 646000) 5 2. VU ERZAEPE CEERRE B2 M (BGED 610041)

(# ZE] BRI AR ARSI LE R ST AR E A S AR R, B Rt £ FA T A S 5iEs . HhsEis S
F-—1a(hypoxia inducible factor—1a, HIF-1e) /EAMRENIARED), EARIETLS 5T 200 E K iE D iz SAARNIMRERATHBIRAE T HIF-
To EFE BRI VR B B N e B T AR RES IS , (B X Bl iy M i (10 s i KL #ﬂﬁ% % Mg . BRSO HIF-1a 2 550H BéE
O IRHEATL N BT M ORI RS T T 50 . sk, &6 1 N HIF- 1o = 2HRm I Sk M B A AR A RIS SN T (hy —
poxia response element, HRE) 25 & M ELIZ 2 SEcE M s A2 . Britbz /M, HIF— 1uE_Tuu_fﬁ%%@%@?MW&%&E’&E&%%EEE’J’I'
K S RIS IASE St — 2D RIS AR Bk o i SCERIEe, FRA 12 IR 1F T~ HIF- 1aﬁhﬁ’mﬂﬂzﬁ)ﬁﬂﬁﬁﬂTHE@TﬁE’7
IRAMFF SN AR B S U A ARSI AT SRR RR (CARRE A RE S0 E HIF-1a N FHCE IR B E RIS R ZE . 1
SRRV RS & — /\éﬂbk%/\ﬁﬂtkﬁ)ziﬁgéﬁﬂfﬂﬁ,I‘Jﬁj“/bu%x%zﬁ’jHIF]I’*'JWKI_—IJL%%TE“*—IE}EE’JE‘HF?LE%EEQ
PEIASOBIE SRS ™ HIF- 1o AERCE B B PR E - T2 DI IR N A s A LR i —E IR S %

(KT RIS SR A — Lo R BEH

[FESZES] R336 XHERFRERS A DOI: 10.3969/j.issn.2096-3351.2024.01.016

Effects of HIF-1a on osteogenesis and osteoblastogenesis in bone physiology
under hypoxic conditions

FAN Zhibo' ,WEI Mianxing®, LI Shenghong’ reviewing XU Xiaomei' checking
1. Department of Orthodontics , The Affiliated Stomatological Hospital , Southwest Medical University , Luzhou 646000, China ;2.Depart-
ment of Cleft Lip and Palate Surgery , West China Hospital of Stomatology Sichuan University ,
Chengdu 610041, China

[ Abstract] Bone resorption, formation and homeostasis maintenance are based on osteogenic and osteoclastic phenomenon, which
include the regulation of a variety of factors. HIF-1a, as a marker of hypoxia, has been confirmed participating in a variety of process
related to osteogenesis and osteoclast. And various vivo and in vitro hypoxia models have further revealed that HIF-1a can regulate
bone physiology. These studies provide direct or indirect evidence that HIF-1a regulates osteogenic and osteoclastic events, but the ef-
fects of HIF-1a on osteogenesis and osteoclasty have not been systematically summarized. This review summarized the mechanism of
regulation of HIF-1a on osteogenesis and osteoclasty and its participation in relevant clinical events. HIF-1a directly participates in os-
teogenesis and osteoclasty mainly through combing with the hypoxia response element (HRE) of osteogenesis related gene and osteoclast
related gene under hypoxia. In addition, HIF-1a can also achieve the energy demand of osteogenic and osteoclastic events by enhancing
glycolysis. But at the same time, the acidified environment will further stimulate the actvition of osteoclasts. Through the above review,
we found that the two different events of osteogenesis and osteoclast regulated by HIF-1a may be closely related to the duration and con-
centration of hypoxia, and the acidification degree of glycolysis under different oxygen conditions, mediated by HIF-1a, may be the key
factors that determine the trend of osteogenesis and osteoclast. We believe that hypoxia duration, as a part of "hypoxia dose", should
have an important impact on bone physiology, which needs more attention in future research. At the same time, in the state of continuous
hypoxia, the transformation of HIF subtypes is also worthy of more in—depth study on the impact of bone physiology.Therefore, this ar-
ticle focuses on the effect of HIF-1aon osteogenesis and osteoclasis process under hypoxia, and provide a theoretical basis for the regu-
lation mechanisms of bone physiological changes under hypoxia.
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Figure 1 Hypoxic areas in bone development, fracture healing, and orth-
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odontic tooth movement
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Figure 2 HIF-la state at different oxygen concentrations
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Figure 3 HIF-1la regulates osteoblasts, osteoclast and glycolysis under hypoxia
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