Y

G292 MIZOIM MR MEQ

CHAIWWAEAl 2000, 30(2) : 197-204

1 4
ol . F52? . AgE? - wgg?

2 ApeAe QA ZELFAA R G2 AES ol g3te] gele
Astaek wiE AEeA fEl
Aol Fo]eEZHREES At
G292 A AlE W9jol 140 mM KCI &0} sle 4
o] 270%27 pS, 113412 pS, 48%8 pS<l 37 £/ K228 #&sy). AxAol

o 2714 84 Wag

= inside-out patch®

WL o4

2 AEEE A (stretch VRS W K 52
£3to] AET W3] felATe IR P

AW (patch clamp recording) 2.2 7] &84t}
B F8R3 A4S -0 mVE 248S o A

0

e BpSY K B2¢ B8

Alzeto ] Bt on 270 pS 2 113 pSe| K B2E 4% A XM #2egch 48 pSY K S2E A¥9

2o &) AYS el BaE T ke A3
| S22 ke 48 pSel K FaE SAsmRen o
s,
ol e A= G202 Al EFo 3714
o el ARA e FHHNE &
Y AEAALE RN
g Aoz 280

2,

Z=OTE0 G292 MIIE, NIFZSH AE K'Y E2

£59) K B27) el ugol
48 B oleld K 529 @45He AT AN AFE wol Ao
AN 71AS B5

= 7}0}“4 dJ3te) A g AR FFREEE BAY A2 &5
F27t Qe BE(Pyen)©] 71oHE Gl Hldst] 7t

& RBpS9) K F2wto] Aze A%

712A9 716E Fddtd AL )20 F

N B

AL FzA NAA F& st wel Wy
o] op7lAk! AU 2572 W] 7]AA AZFL 7}
8 ZBA XY 24 ukgo] Z7lEl ARE 2
AL 2R 714AA A2 AE WS B
et 71Ae Al QA gou 2BAE AT
o] ERsle o] & B9 BEr Wl osta] 2T
HE7} wéa}w Aoz 23w Yot.! 2Hu Y
i A& 2FAZN FFFE FAAYE Bt
A 2Re 22X g 2 e g4 5
Ca” A 5o Wae oby)aim AEUAGS HE

0.

SR ALohE DHETA, CHEY
? E0tEtm olnichE MEsmal, me
Y SOty o nEt MEE DA, na
Y RAEm A LjoHE DESTA, mA

20 we gra? gzge 210t A E9
cAMP, prostaglandin  E,, hydrocortisone %
calcitonin 5% ZFZAE] A EZ AL FgE 0|
e Aoz gEA A olg @ Hae 2ZAE
o] Aixutd o] FHE ol F27} EAlsi Az
o) &Fo] AlxuAgte] 2A #AHFHA USFE Al
=

ZEANEY 7IAART L Aﬂisﬂ 2
e Aoz A 011;]_14 16) A s

H~l

o] A 1o ofg] £89] o] ERE ﬂég_
AFE Ao = 57_5401°’E}“”8 NAA e x
ZAETf A YA o7 ArAo HMIEE olr|A]F)
AW, 71AA 1o Al dlol] Exste] Al azet

* o]

1 9SS otk oy AX
Egl X Ca'yx, Ay, A2

s

4 20 o e A%E 2Y 4 A

197



Aoty g o} 9 F99 Ao 43 P&
7¥etH, o]E 3-& 9229 Axud] HMEE 713
th A xzete)] Zgske 32 XS AR A 5
o ERAoZE AE EAE o] BEE ¥
Aol /1A 2 7tet) ol B2} SA ALY
AA =W A Eere] Ar|AH EAo] HAsln A E A
o & vkgAde] WalE opy) it

G2R2 A X3+ 23X EAL 7IAR ¢ omn,
NAA A5l 217 Y FFHe| o] B2 EA)
ol AA YF ¥ 2% shbe K F2eln 17}
Fol29| FH BZZ Z&3ka Sich

B Ao AE G292 A EFo| A /q]guloﬂ &8}

£ ol 529 Az A 3t wk3-S A8
40}04 Ca¥'& 21]7‘15} A X A Z=] W So] Fe
AFel eJi 7 st 7] 2492 (excised inside- out
patch) ©.& o] %%i (single channel) & 753}
of Alute] K' 529 AZEE 214 (stretch) o W&
A71A 5] Wets #Eslnal siqlet B8 & 4
TolA e HE AA 7} old M EGS o] &30 K' #
FE Ao ol Axge AWl ol
T2 Wsld nXs AHH9 EHE A3

NZ gy
1. NIE HiIZ (Cell Culture)

oIAl ZEgol A FaA:T G202 A EFE AR
G238 (KCLB) o[ A §-ofwto} /\}%o}%ﬁ}. 37°CellA
Dulbecco’s Modified Eagle's Medium (DMEM)<
10% fetal calf serum$ F7}8le] 5% COp A Lul] %
71004 wiekalact. M EE 35 mm petri dishel] 27
10 mme} 93 ﬂlﬂlﬂ}z::f: ofgfo] Fm 5 x 10
cells/ml2 el 4 - 643t vk & Aol AL&31
ot A¥ S AF3H] 20_ Zoll petri dish el sl
Hg AFe]Hom wAstP o, A ZL A
2o 2 KE 2417 ool £33}t AEL o] 2
A (F9 : mM) 150 NaCl, 3 KCl, 2 MgCl, 1
CaCl, 10 HEPES (pH 74) °]t}.

2. NIEZEIeE J12 (Patch Clamp Recording)
AL fed=e 97 15 mme §EBL AL

3le] AFAZ7] (Microelectrode Puller PB-7 :
Narishige, Japan)& ©|&3}9 o]5 o g Bol #}3}o]

198

&R 30A 25, 2000

PULL
LOW Ca

Fig. 1. Experimental method of inside-out patch
clamp.

5-10 M@l A& Ahgsgith
AaddS AMgstlen 242 (39 mM) 140
KCl, 2 MgCly, 1 EGTA, 10 HEPES (pH 74) °|th
=R dAHe e 4887 (Organ
chamber) o] A/ZE WAL L cover glassE F
2 AZINS BFAA BHEL AN F LEES A
Lo8 HZATL ”‘e‘?ﬁa AlzFeEsi Tt
AEHAG 7122 Hamilse) ez shgich
WA 27 7] (micromanipulator)& ©|-8-8tef f-210=
o & Azl H2AIZ F 5 mV, 60 Hze] T3
o A5 E vt feEldse Ags #Fs A%
o] JZAIAT FElAS Age] Frtehd g4&
7Fete] M go] GRol4o] & w7 7]3}\?41:} AE
23 FeldSol FES Adstn W fedFgE
Aue] H2 FA T WEo] faAS e F
8t inside-out patchE THETH (Flg. 1). inside-out
patch7} AEgA oz dAH T Ad87) Jo mE
$9% AT e dAF ¥ FH¢E 2Ysx

FelAT W gL
Kol

O.L;



Vol. 80 No. 2, 2000. Korea. J. Orthod.

Fig. 2. Experimental arrangement of patch clamp
recording set-up.
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Fig. 6. Tracings of single channel currents in an
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Holding potential is -80 mV.
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- ABSTRACT -

Properties of stretch-activated K* channels in an G292
osteoblast-like cell

Sang-Gook Lee, Dong-Keun Jung*, Duk-Joon Suh', Soo-Byung Park

Department of Orthodontics, College of Dentistry, Pusan National University
*Department of Physiology, College of Medicine, Dong-A University

K -selective ion channels were studied in excised inside-out membrane patches from human osteoblast-like cells
(G292). Three classes of K' channels were present and could be distinguished on the basis of conductance.
Conductances were 270127 pS, 113+12 pS, 4818 pS according to their approximate conductances in symmetrical
140 mM KCl saline at holding potential of -80 mV. It was found that the small conductance (48 pS) K' channel
activation was dependent on membrane voltage. In current-voltage relationship, small conductance K channel
showed outward rectification, and it was activated by the positive potential inside the membrane. In recordings,
single channel currents were activayed by a negative pressure outside the membrane. The membrane pressure
increased Pogen of the K' channel in a pressure-dependent manner.

In the excised-patch clamp recordings, G292 osteoblast-like cells have been shown to contain three types of K
channels. Only the small conductance (48 pS) K channel is sensitive to the membrane stretch. These findings
suggest that a hyperpolarizing current, mediated in part by this channel, may be associated with early events
during the mechanical loading of the osteoblast. In G292 osteoblast-like cells, K* channel is sensitive to membrane
tension, and may represent a unique adaptation of the bone cell membrane to mechanical stress.
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