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Stretching -induced the mitochondrial membrane potential and apoptosis

in human osteoblast- like MG63*
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ABSTRACT Objective: To explore the relationships between mitochondrial membrane potential and proliferation index or apopto-
sis radio by stretching of hyposmolality solutions. Methods: Mechanical loading was applied by swelling osteoblast-like cells MG63 in
hypotonic solutions. Scanning Laser Confocal Microscope imaging of mitochondria stained with JC-1, a trans-membrane potential-sensi-
tive vital dye, showed that ratio of red/green, mitochondrial membrane potential. Cell apoptosis ratio and proliferation index were used to
assay apoptosis and proliferation of osteoblast-like cell MG63. Results: Mitochondria membrane potential (AWm) increased following the
accrescence of swelling. The A¥m was highest under 240 mOsm at 4 h, while the lowest under 163 mOsm at 6 h. The proliferation index
of four groups showed maximum at 6 hand 8 h (26.54% 0.71, 28.10¢ 0.39; 26.96+ 0.33, 28.55% 0.26). With the decreasing of hypotonic
pressure, apopotosis ratio increased, the 163mOsm group showed higher (24.681 0.51). Conclusions: The response of MG63 os-
teoblast-like cell line was dependent on the magnitude and time of the swelling applied, which showed a tight relationship between the
mitochondrial membrane potential and proliferation and apoptosis in MG63 osteoblast-like cell line.
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), DMEM #hfiaE 3¢ 5 (FiB% ) (GIBCO A7, £ H), /M- 11§
(BE,PH), ATLEFB(FALCON.USA),JC-1(5,5',6,6'-tetra-
chloro-1,1'33'-tetraethylbenzimidazolylcarbocyanine iodide, T3168,
Fluca USA), 3REBELAR BMBE (TCS SP2,Leica 24 H],
German) . Ji . 4B B {X ( Becton-Dickinson /4 &] ) FACSort)

1.2 4Rk s

ANEREHAM B MG-63, FI& 10 %FBS # DMEM
7, IR MA 100 wml HBX 100 ugml BB XK, EHREEH
37°C,5%C02, 2531 1% .0.25 %BiRERM 0.03 %EDTA R
6,34 1.4 HATHER. HREMARYSERFATLRNE
B BRLEREEAN 2% 10Yml, ZT MRS IA LM
IR ERE 120, AKFEL, FEMA S 10 %FBS 13
13 XBHA

LB H=MEBATN— I RE, SHETHRILEH
3, 3R IEH AR M3 ¥ 1 FE 47 o (280~320 mmol/L )it 3 41K
TFEREENEEBE, | 4:8FE N 277 mOsm;2 4. BESE
27 240 mOsm; 3 41: & H 0 163 mOsm; 4 4 ; 375 (%4 F 4
(DMEM ), ¥ BB HEAMUBE MG-63 B 7E 6 FLA , BILIK
AR, RANE KL FEERBN, 2500 A ERT%
BB ARHEB Y, X A EH B A8 ) DMEM 358,
L PEARAW H OBt THM AR,

14 £ ARSI

B BRCHI S B SCIRY, i AT AR 154 mM H
& ®,65 mM NaCl,5.5 mM KCl, 1 mMMgCl,,1 mM CaCl,,20
mM HEPES (pH7.4 with NaOH),8 mM #j%&i##, 1 mg/ml 4 Ifi
HAEA,KBHEW163,240, 277 mOsm)2 T HERKEAR
RIS, KEBABME, BAEMSERNBEEHTESHTR
B3t X} #R4H %5 DMEM 41(DMEM 3% K % 282 Smmol/L),
15 SNRIKBE MP(AVYm )RR A

FERAHATIOC R ARIR B E B, A LUK IR B i A8
KR, REERERN 0 WER, UK EESR 1L
BFEERTOE, Mit, TTHBBSRERNSS B (140
mmol/L), #AMA 1 wnvL f) Valinomycin , 3 4R HIFILER B i
A E T 0, A REMEREN SR B SERE,

o LREEFEEE N 2% 109m] SIRUEFRAR , F RIS v,
ARRBEENEERE, 25 F05h2hdhf6h5HE,
FH PBS WigE, iNA 1.5 umol/L &9 JC-1 ZeX5ukt , B F4MuLE 7
FHEH 30 min J5, 3050, 1 PBS B mlk RO Mgk 3 K, R
Fﬁﬁkjﬁ;ﬂeiﬁm&ﬁﬁmxﬁﬁé%mﬁo BOLHREBHBER
FXGEER R B K, S ERE TR 490 nm, & FHE K 527
nm; £ BB B K 490 nm, & SHEEK K 590 nm MP(AWm)iE
SLARTOEERBTHE, HE AR N MP=log R-logG,
* R.G SRR RFNREE.,

1.6 S0 a0k 7 ) 30 A 4

MHIEFRA R I, EMARR B &R , 5575 0.5
h.4h.6h.8h 24 h F148h WA, 75 %Z BT 4 CIRTE.
& B AMBRUT , BULPTIE S € 30 min, 40 AEALR T,
SHHTAIR S SARME 43 EL LA RO TR AL

1.7 it

BEARGUTRATRIOR, TS SR 8L FRfEE(xt s)
Fon, G ER LBR RRE R M, rA gL By
7£ SPSS12.0 GEit#kit L4707, p<0.01 B}, ERA BEH,

24R

2.1 FESEEERAEREEBBA(AYn)ER

MR EEERFITLIED, BT T KRKBRDR
RGN, B BB R B T R R B . IR
ARRERERE, BN ERE RN R A
B, FEE B &R, L RERKSTEER , 2650 EHE,
BEFEHS , AVm AR RES, KP 277 mOsmAYm B
W {H 53 BB AR WA B B 2 5] ;240 mOsm £ AVm B4 H T
SRR, BYER 2h.4 h #1 6 h Bt ,AVm B & 8 T3 B4, 7E 4
F 4 hBHARIEE, MARRESLIT#ER,p<0.01;163mOsm
FEVERIWIE, A B B A0 AVm 3%, {0 2 Bl & V5 FIBY 18] 0 4
K OBREEE, RETOLHBIEE, AVm B, HEF4h
LA, BA S 3f BB 4H 4 H A% p<0.01(/ 1),

B 1 x 40 f& 2;240mOsm {fi815E M1EF MG63 4h LRk sl
TRREHE, TR ILERN,
b: 240mOsm {38 B {E A MG63 6h RREKLT 3G D LR
Fe Lk BBRE,
c:163mOsm {EMIEF MG63 4h, REKNF ER KRG, T2
RARD,
d: 163mOsm {E#HE A MG63 4h, LR Pk G653 2 35 LA 138,
TERAERTR,
Fig. 1 a, b: The image of MG63 cells treated with 240mOsm hypotonic

solution for 4h, a distinct enhancement of red fluorescent was inspected
(x 40); c, d: The image of 163mOsm group for 4h and 6h , an obvious
enhancement of green fluorescent was inspected (x 40).
22 AR EEBEERER N EAR AMNET L HKM
BLX S MM AT, IR A A R RIS, REBSE
FExt S BIBEWITE 24 h INERARRK, B, LA
KA RKEHRIA 6h F 8h 49 S BALIHRR (R 1),
23 AR ARSI EREN N ERANERAT RN
B AR TR R, & LR 4 h EER S
BB A T8, 163 mOsm 40 B & 75 T H & L1 41 LU K x¢
82 ;24 0mOsm 4 B X R4 A R e B, LA i 4K PR e ]
HIEE R, & TR 2 BT {0 163 mOsm A7 8 T 1
‘B4, 724 hHt,163 mOsm BRI BLE R THT H (K 2),
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&1 BRERXA BRI MG63 MAHTLAIMM( %n=T2X ¢ 5)
Table I The effects of stretching on proliferation in osteoblast-like cell

MG3(n=72,xt s)

%2 FE#EEL R AR R EEARMTEELIMR(%0=72,xt 5)
Table 2 The effects of stretching on apoptosis index of osteoblast-like cell
MG3 (%,n=72,x s)

Hypotonic solution group

Time
® Control 277mOsm  240mOsm 163mOsm
Group Group Group

0.5 7.03 0.26 743+ 033 667t 0.51*  2.89% 0.36
4 2448+ 0.79 2432+ 040  25.00% 0.22*  20.37+ 0.32
6 24.85¢ 0.66* 26.54% 0.71* 2696t 0.33  24.68% 0.52
8 26.37¢ 0.46* 28.10% 0.39* 2855+ 026  27.16+ 041
24 23.62+ 032 .22.54+ 0.58 2142+ 0.34 24471 0.75
48 2305+ 030 23.27+ 0.63* 26.65% 0.42*  24.85% 0.62

Note: Compared with control, *P<0.01

3 i

3.1 SRR AUm )BYHERE LR X

SR RS R RO RS, BB T FIF R R T E R
KRR, R FAmERRLER, R ERRgN
AR FHE. ALEHRERTSBER P ER: &
He— AN B SRR A P B R T (H+) Wk B BRI, 618 2 i PH
(%920 8)BE ¥ PH 858 7 MR — DAL, 24 —1
SRR P IS AR R 7, JEL PR R JEOR ) A L T 4 M0 24 B, ik
BB E R — B BCERRR R 775, B s
LR RS R oL T B AR e (R AL, KR R B AR, R
1EBERRAL, LI K ATP AR 515, AT B4 I A: Yt
3.2 JC-1 TR HHI%E

FR bk ARG 1C-1 B — b PR B F RU G S RS ¥ 18 A0 BT
B, AR BA R R TOCRES, FTLL A dul o AR,
AR AYm B TE RPN R — Rl S T, TH 5L
BRSO L AR, e ] AHERR H e B R0 T
#o 7 AVm KA, JC-1 LUBATE B MM B th RIS, MOk IR
#4490 nm, B K SN 527 nm, FHAERNL; YBEHEE
fir FHp et , LB AT AP 7, R B 490 nm, B KR
BB N 590 mm, BEHMLK, KAV L EKN
MP, B AR 0 : MP=log R-logG, ¥ R.G 4+ 5 ML &Rt
SRAFHAE, R.G (UKHET B B e AL AR LTI R AL . TIAZILE
TRERESHWAEAR , MR KD JERUREEE
33 AVm SHRNEERNX R

AVm E0UE KM E AR EALBERR 1L LL B ATP I
R FEIE S Y R, SRR KB, AYm S BT 4 He LA R
AT RATAHER L —EROHEE. NEERA 277
mOsm 3] 240 mOsm, 3| 163 mOsm, 15 75 FEE#TFE(R , LA KA
FARREEK , AVm HHEHHHEABE ERERME T T
BE, R pRE P G IOEHER , S AT B (E
2A), FIMAHEBGY S BT 2 oM R, AT IMTE AL, DR ER IS R
TINIRERR (PP T B, 6 DNA S RUE S, IRBTERR . H
b 277 mOsm 4 49 AVm BEIER, (B 50 BARAHEEH;
240 mOsm & AWm SikR T34 4 h BTkl E, UG
EHRE%, BfRFE—BRKF, 277 mOsm 4 240 mOsm

Time Hypotonic solution group
Control
(h) 277mOsm 4 240mOsm 8 163mOsm 4
0.5 223+ 0.29 2.93t 0.57 177t 04*% 1.19 031
4 20.17+ 0.82  20.15¢ 0.12* 28.29+ 0.61* 54.87¢ 0.71
6 19.731 0.54* 24.90% 049* 1099t 0.37  21.38% 0.36
8 11.75¢ 0.29*  17.64% 023  12.92¢ 0.52*  18.48% 0.55
24 4.13% 0.74* 048+ 0.61*  4.58+ 0.61*  34.58% 0.80
48 3.82% 0.37 2.87¢ 0.48*  5.32% 0.53* 12.93+ 0.27

Note: Compared with control, * P<0.01

#4163 mOsm 4 FIXI FRALHRA N 6 h Bl 8 h i) S HILER

B, N A P B BRI R, R B

P FE [BIFE £ , LA B8 7 MR, 277 #1240 mOsm JHT- %

{H 2 IR B7E 24 h B 163 mOsm 4K 4 B KT

WfH, 48 h LS £ A/ TR, 2HFEE, TaEH T 277 mOsm

1 240 mOsm RIBIRE R , ZHABRARXTE D ;7 163 mOsm

HRIEGR BE AR ER, R AR S , 40 IO LA 5 £ B 5

P, R T N, BB B R, AR TR B,

BAARRURBAE . X— S EEWLR AR FEL",

34 EEBERSHEHFNREANTR
BB ERARRARIFENBEBE, - THEFBKR

HBFRNDFHEAREN, FBRRSERKEERE

RS URAR A TN R, DA T80T MO R T 1 — R TS

BiEH; B—HEH T8 ERNBUE, & TR RGE R A SR

AR, 0 Nat K+ %, W51 R — R MBREYF

$epE, Wi, AR T8 M50 e 5 A U h 4 R

&R, KPR A T RS 05R. BRRAKBER

INERB SR B AR A 1 R, AR A — R ER R, E T

WA, AR ER L,

i TOBBII AR OREWEFTRENXRAT .
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