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Hydrogen sulfide promotes the osteogenesis of bone marrow mesenchymal cells
through hypoxia-inducible factor-1 alpha under tensile stress

Jiang Xiao-wen, Zhang Yi, Fan Xiao-sheng, Chen Yan-ze (Department of Stomatology, the First People’s
Hospital of Chenzhou & Institute of Translation Medicine, University of China South, Chenzhou 423000, Hunan
Province, China)

Abstract

BACKGROUND: Hydrogen sulfide signaling has been proved to promote distraction osteogenesis; however,
the underlying mechanism remains unclear.

OBJECTIVE: To evaluate the relationship between hydrogen sulfide and hypoxia-inducible factor-1a (HIF-10a)
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during the osteogenesis of rat bone marrow mesenchymal cells under tensile stress.
METHODS: 2 000 p strain was loaded on the in vitro cultured rat bone marrow mesenchymal cells by a four-point
bending apparatus, and hydrogen sulfide donor or HIF-1a inhibitor was adopted in the tensile unit. Subsequently, the

levels of osteogenic markers were detected.

RESULTS AND CONCLUSION: Exogenous hydrogen sulfide signaling could promote the osteogenesis of rat bone
marrow mesenchymal cells under tensile stress. However, this promotion was obviously eliminated when the
endogenous HIF-1a expression was inhibited. These results show that hydrogen sulfide signaling system promotes the
osteogenesis of rat bone marrow mesenchymal cells under tensile stress probably through HIF-1a.

Subject headings: Tissue Engineering; Hydrogen Sulfide; Hypoxia-Inducible Factor 1, alpha Subunit
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1 #EIFIAE  Materials and methods
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Table 1 Levels of osteogenic markers and hydrogen sulfide at the end of tensile stress loading

EiztaN I AL AT I F 1o 4L H,S Ak BRAEE S F 1a J56) HoS k4L
A %(10%) 6.22+0.80 5.67+0.75 6.21+0.66 6.38+0.61

H,S(U/mg) 17.84£1.48 15.70£3.95 35.453.29° 35.433.44°

TR IR B (U/mg) 194.12415.40 183.6922.98 241.35£26.81° 209.06£27.18°

B2 (U) 1.4810.16 1.17£0.17 1.91£0.25° 1.2840.18

PINP(ug/L) 8.00£0.26 2.23:0.35 4.810.57° 3.1620.37

Runx2 mRNA A} 14 & 10.97+1.29 9.23+1.21 15.0642.65° 11.13+0.81

FE: 5 AR EAMBEE S I T 1a MHEI4MLE, P <0.05. PINP: T R 2 3tk .

A B C D M,
EET
——— 120 000
HF 1a

e

B1 MOZREARRSEFSET 10« EAKE

Figure 1 Protein expression of hypoxia-inducible factor-1a in rat
bone marrow mesenchymal cells at the end of tensile stress loading
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3 i1 Discussion
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H,S, FFREM et Aok B o R A2k B i R T
R ZEUIRAS, WFCRBLAE A K I B R vh R ik
BRSSP0, S A S AR A R i R R
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