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Advances of mechanical stimulation-induced calcium response and
transfer in osteoblasts

HUO Bo', KANG Ying-yong', HU Man', LI Ping"’(1. Center for Biomechanics and Bioengineer-
ing, Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,
China; 2. Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Beijing 100730, Chi-

na)

Abstract; Calcium is not only the important signaling molecule within and between bone cells, but also the primary
component of extracellular matrix in bone. It has been demonstrated during the past over 100 years that mechani-
cal stimulations can regulate the molecular signal transduction and intercellular communication in bone cells as
well as the bone mineralization and resorption at tissue level, but further more researches are still needed to give
insight into the mechanism of mechanical stimulation-induced bone remodeling. This paper will summarize the re-
lated works on the following aspects; (1) the primary experimental approaches for studying mechanical stimula-
tion-induced calcium response and transfer in osteoblasts, (2) the calcium sources and mechanism of calcium
response in osteoblasts, (3) the intercellular calcium transfer pathways and (4) characteristic parameters of cal-
cium response and transfer in osteoblasts. Finally, several potential research directions in this field are presented
in the paper.
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pette, AFM probe and flow chamber) and fluorescent ob-
servation for studying calcium response and transfer in bone
cells

TR VR 1 B 40 LR P 194 5 i oz 7T LA
FIHTOE RN & CCD AHPLEEFIIT R, HAEE
HE R e YR 2 fura2/AM  Fluo-3 AM , Fluo4
AM, {#iFH Fura-2/AM BB (340 #1380 nm)
IR, 3753 51 I KCL AT EGTA 3 40 H 15 2
PEOGIR o B K (B de/ME , #E T AT DL B 318
FIPK VESB FURE LB o X TR B S 2
X BESRBR , ERAEBONE B, I S AT E



EREMAE $£2608 £4H 2011 F8AF
384 Journal of Medical Biomechanics, Vol. 26 No.4, Aug. 2011

TEES B 1 1 2 % ¥R FE B, R LAE A Fluo-3 AM &
Fluo-4 AM >R 75 2| Jg 3¢ P 5 B9 7 K B HY AR X 28 4k
. Fluo4 AM 2 Fluo-3 AM fI#/RFE N, Hr= A i)
RRERTE TEE

2 EE B O B5S I R B AL I A0 55 Sk TR

A XS S 77 RO B B v A 4E DA R L
T (1) MLIEASTE ; (2) A0R-H SRS 5 (3) 40 f it
WY R . HpJE R AR 5 85 W 56 &R
HIBFFEARD , HETHE T 8 2 1 2 40 B IS T8 B B
PEMAN . BLE MR EAAEE T R EOE S
B ” ( stretch-activated ion channel ) BY J7 2% &R
45 B T 8 18 ( mechanosensitive calcium channel ,
MSCC) (WLE 2) . B4R T 5. Al 8k B LR
37 A Y SIS R R T K s
TE AT AR R 40 B 53K Aol ) S R 4 B O
LYk, AR EYY WA N5 R MRS 4
MU FYR B T R AT RERR 23 (4 30% ) R B T
2 MSCC@EE S AL, (5 T BY F i SOt 45
B 3@ 18 ( L-type voltage-sensitive Ca>* channel, L-
VSCC) Ti3k, X 156 W] MSCC 3 18 H & 83z 77 2 T 3
B — g, T B A HA R Z R 5, il fu B 42,
WA BFFTIE B, BB 28 i L-VSCC 38 38 A 45 P 34

T FARBTYIS R 0 = BEBR AR (ATP) B ™ L 48
7~ L-VSCC 3 B 7] BB th 2 B 32 J1 = W M 8%
&K, TEENWZE, VR RIIEFHE L MSCC
T TE MBS TR KT L-VSCC 3@ ) oy WAL
FRFTRE .

FfO 2% FP 45 B R 8 s B R R UE . — S Ah
B B FEESAARE., E28 TIEIE
BA 1 207 B SIS AT R B 4 B 0 B i R A fi
BUR B WAMS IR N A5 1 85 th R RE R
BEAMUI ; B B REA LSS N2 ATP B
MBS T AT USSR A A R A A . R
FEWT MSCC 8, ¥ A F-BE W4 2] ATP fF R B
ERK/MAPK i % i 815 o NI, P2Y 0 75
B2 th MSCC 8B 85 NI, A R o FALHIA A Ff
PnCAR B (L 2) o Z4BHWT ROS B 4 i L-VSCC
TEIE A AR A B A A TR A, (B2 TR Y
AP RS E TR ENTIIE . BB
(neomycin) AJ LAFH W Pig i C(PLC) X PIP, [#)7Kfif
A VIR =#5ER (inositol trisphosphate , TP, ) A1 H 1l —
Fi (diacylglycerol ,DG) , B 5% & L fif F ¥ 25 K B i {4
IS R AN T8 4TH AR, TEBH 4 i B8 73l 1045
WA BEIE R B ALK b, AN 1P, MR RE
WA BB A T BT

Fluid flow

———3  Activation
———¢ Binding

-0 Undetermined

PLC — Phospholipase C

MSCC — Mechanosensitive calcuim channel

L-VSCC — L-type voltage sensitive calcium channel

-3 Influx/cfflux
B2 FRHABRRABSHENESESTIER

Fig.2 Schematic showing signaling pathways of mechanically stimulated calcium response in osteoblasts
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