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Extracellular heat shock protein 70 promotes osteogenesis of human

mesenchymal stem cells through activation of the ERK signaling

pathway
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Heat shock proteins have protective effects when cells are exposed to stress. However, the relation-
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Management of fracture nonunion or bone defects is one of the
mast challenging clinical problems in orthopedic trauma The inci-
dence of nonunion or bone defects following fractures is increas-
ing Fracture monunion or bone defects can be caused
infection, tumor resection, and skeletal abnormalities [1]. Despite

fracture |31 A recent study showed that injecting bone marrow
into the bone fracture site contributes to healing of the fracture
14]. Because MSCs are involved in fracture healing. enhancing
hMSC osteogenesis may be a useful therapeutic strategy for pro-
moting fracture union.

Human mesenchymal stem cells (hMSCs) have the potential to

advanced and optimized surgical procedures. approximately
5-10% of fractures sustained annually in the United States fail to
complete the bony union process 2| From a physiological view-
point, growth factors, cells, and the

matrix play a crucial role in greating the foundation for successful
bone healing. It was report: human mesenchymal stem cells
(RS Ce) are recruited to the fraceure sras aar the ocrurrence of 2
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into a variety of cell types, including osteoblasts,
chondrocytes. and adipocytes [5| hMSC differentiation into
mature functional osteoblasts is a complex process involving many
franseriptiona) factors and signaling pachesys, Several sdies
have reported that growth factors | 6], cytokines | 7], or mechanical
Inading |£] influence MSC differentiation into esteablasts. Several
udies have reported that fractures. especially multiple injuries.
subject the internal body environment to stress [S—11]. In this sit-
luu'nn the hMSCs would be acting under stressors in the local
roenvironment of the fracture site. To date, there is no study
examining the effects of the stress microenvironment on the osteo-
genesis of MSCs.

Heat shock proteins (HSPs) are a highly conserved intracellular
protein family found in all eukaryotic and prokaryotic cells [12]
Although some HSPs are constitutively expressed, upregulation of
expression can be induced by exposure to a variety of cellular
stressors, including heat shock, inflammation, fractures, and infec-
tion [13,14]. Hsp70is a highly inducible member of the 70kDa fam-
ily of heat shock proteins and mainly involved in the folding.
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Vitamin D-binding protein expression in healthy tooth and
periodontium: an experimental study both in monkeys in vivo
and in humans in vitro
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Abstract

Background and Objective

Vitamin D-binding protein (DBP) is a highly expressed plasma protein with many
important functions, including transport of vitamin D metabolites, sequestration of actin,
control of bone metabolism and modulation of immune and inflammatory responses.
Previous results of our study indicated an association between DBP and periodontitis. We
hypothesized that periodontium might be another source of DBP in gingival crevicular
fluid other than serum.

Vitamin D (A) and Vitamin D-binding
protein (DBP) (B) in the oral fluid of caries
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IHTerpajJJbHUM IMOKA3HUK CTaHY 3/0pOB’A POTOBOI

MOPOKHUHU.

*yCImilHEe BU3HAYCHHS JaHOI0 Mapkepa iMyHo(pepMeHTHUM

METO0OM B POTOBIM PiAMHUA.

°*METOJ NPOCTUHU, 3PYYHHMH J BHKOHAHHA B YMOBaX

KJIIHIKMH.



«IQEANNTBHAN MAPKEP»

- 3pYYHMI MapKep JIarHOCTUKH CTOMATOJIOTIYHHUX 3aXBOPIOBAHb;
- 3pYYHUU MapKep MOHITOPMHIY e(peKTUBHOCTI JIKYBAHHA,

- METOAM MOT0 BU3SHAYECHHHA Y POTOBiM PIAMHI CTAHIAPTU30BAHI.

Mu paguMo MOro BUKOPUCTAHHS Y CTOMATOJIOTIYHIN NMPAKTHIILL.
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