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Evaluation of a Cellular Differentiation and a Contraction of C2C12 by Cellular Membrane Potential.
Yuki OHNISHI, Yusuke KAWAKITA, Kenichi YAMASAKI, Toshia FUJISATO and SadahitoUTO
Department of Biomedical Engineering, Graduate School of Engineering, Osaka Institute of Technology
5-16-1 Omiya, Asahi-ku, Osaka 535-8585, Japan

Today, application of a cultured muscle to medical engineering has attracted much attention. For that, both to control C2C12 myoblast

differentiation and to investigate a contraction mechanism of C2C12 myotube are important. The cultured muscle can be derived from a

cultured C2C12 myoblast in an incubator, so that it is important to evaluate a progress of C2C12 differentiation quantitatively. In this

study, we proposed an efficient evaluation method by cellular membrane potential measurement instead of conventional methods. Both

costs and time will be saved by the new method.
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Fig.1 Differentiation of myoblast. (a) myoblast (b) myotube (¢) muscle cell
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(2:3) MRREEAEHR MRS O, #
STEEMEE T (x400) Tw A 7 u~vw=ta L—F 2ER L T
o, AERIT, EBEUORSRER ) A XkKkETS
T O L-BRAE O FICBNEAME L~ 7 u~v = a
L— 2 ZEE L. BRETICAg EBEE VT, Mok
BTREEEM U7z, (ERUBUNT T A EBBO L2 558K
R U BRIC B E CBMENKET DM, TOBME
A7y MZEY OmVICHELEZ. FLTHINTZ X8
HR D Se i % MBAPIZRIA L7 D H 5 2 BN & Ag &
LOBMERFRIL, MIAREMN & Lz, FHAS, #MaN
EALEH T ABBAD Pt B0 LAKHRAROBALA
— & AIEIEAR~E X, 03kHz B — XA T 4 NV F EELT
A uRa—7(DCEBHENTHEREZBR L. EBRTIE,
MIICEBREZHA L-BICA Y 0 R a—F TORBNEE
L2 OREME T THIEOBRKICELRRE LD
X, MRENEELZLOERRL, HEERENOERIL
fo. EREBOBEGRRZR 5IFT.



BRMBRMMEE F17EE 15
J. Soc. Elect. Mat. Eng. Vol.17, No.1 2008

30

(i)
; Oscilloscope 20 1
[
Amplifier 1or
0.3kHz low pass filter .

Pt electrode
-60 —-55 -50 -45 -40 -35 -30 -25 -20 -15 -10

3MKCI

Ag electrode

DMEM 30
cciz 60mm dish (i)
X5 HtamEEALEHEESX 20 |-

Fig.5 The experimental setup
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Fig.8 Time course measurement of C2C12 membrane potential.
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Fig.9 Time course measurement of C2C12 membrane potential.

St HEEE L Control ETHAIRERDOZEE (3-2-1) LR
BRICREZTo7. ZORR, #3TECBVWTHEREN
Ronk., ZoZ & Xy, ¥ EkE Lz hn#ienss
{EBEITLTHBZ ENTDD.

(3:3) BECAEOMMEERL  C2Cl2 M0 51k
OERECTHCHBEE - THEMBSTKRE T CTHRETE
7o, ZOWHBROMBREMNOELEEFRE L TELNZE
FEK 10 27T, 10 & 0 EBFIA SN OEMMIE, <A
FRAEFENCREET DM, K 10 BA S ZTIROEZEFHL
TW5., ZOEEE, A 1.56Hz THD Z ENRERSH
7.

|
FS
a
-
L ¢]
S
= -
o
-
=)
[\
[=]

|
[4))
(1]

]
(=23
o

Membrane potential (mV)

|
~
(4]

Time (s)

20 A

Membrane potential (mV)

Time (s)

X 10 B CHBEOMMMBEER T

Fig.10 C2C12 membrane potential during self contraction.



ERMFRITME F17E% 15
J. Soc. Elect. Mat. Eng. Vol.17, No.1 2008

4 EE

C2C12 MR D LFE T, HWHEAREROOE/RS
NEZIZMCHERARRRICKHRT S, 20, MK
BAFHANCAM O OB RISTZ ENERINS. 2
THEREFTORSDOEVS, MBEEESMCHAICEELEX
BB, 2HOEROFIEMLOT 1 v ¥ = &l
L. LT, —HDHESEFERERRICERL TH
MREEM A FHAI L7-. TORER, BHFROEVPHREES
ML BEEZ RN L R#RERT D T L BNHEKE

AFEBRIZBWT, C2CI12 MDD /LI VR E L 3
T 2BERIZH Y, HeFE 4 BBEEER T AR b0t
E 10 A B(EE 13 B B)DOMT, -45mV~-55mV {FiTiZ#l
MEBM NS DL TV ZEMRK4 L HhoTz.

FEWOIE, HHROEEANIL, 9-90mV~-100mV T
HHOLMEL TS, BT THEL, HELFE
B L7T2T v MMHEFEHASE L6 MR DOEENIE, -59.4+9.2mV
THHEOLLWMESNTVD. AERTELELIZIERLD
2, ThE, CcCrz Atk hi-MlaThD Z & L,
BEFG T CIIEFADREE RLY, ELLHHR~D
BT Z 520 AZ ERFERE LTEZOND. B3R
HE 2R L, MEMA 2R THMER~ L RE ST 31T,
BEREREMEARETVENSH B, SEO C2CI12 kS
DR T, SEHEMIC L Ls 2 L I3mEsR TE 208,
AR ORISR OBHER R O h ol Z b, #
BB SHMRICIIRRL TV RN B XN,

K2Rl &diz, SeFEE3RENDL 4 B RIZHT
T, C2CI12 MO EBIZKRE RE(ITR bRV, K8
WRT & D ICHIBEEALITELS 2o TS, ZDZ &I
BT CHROBBEBICELNR b T, MIRREN
FEATAZ LICLD, MBEOSEOERE EEMIZHES
BLENTEBZAEMEEZTRIRTEZ2LDOTHD. TLT
C2CL2 Mifa % 3 {LERE L5 6 LIS R A it /& T
DOFMEIEER DL & - TS T TOMBOTEEI,
SEBEEEToHED, HEERERITIHEELV LR
K EEDBHEERHRE LTV, 3% 9 B B LI, HEEsE
REMITZHIETL RKWEZOHEMRER A L TV,
MRIRENIL, EHODHFATHEI ZoTWVDN, ok
W AIT o THEE LAY, FHARRIE, SOIIE< 2
STz, HEREREE AT 72 C2C12 #jalE, BCHEI&HE
R RMp 0T,

SHIZCECHET AMIROEEMOE{LEFHRITIZ &
BHEZZ E» D, SEENHOERIEFTEAT LIZEOMA
DE X ERBMICTEMT AL LARERTHIEEILN
5. BCmENT, BHEEERK L L6 MR TIRIE 21mV, &
B 1.6Hz OFEBEMNRAET D LV IHIHER LI TH
B0, 5%1%, MMEOEEL R ZEAECRMOBEL 2D
BEREFROISNVa— 2 EBREEFAS, MRESMLOEL L
BEMTTEVFELSTARDBLERDHD. ZThbitkoT
FRSEMRR D S {LOTEME & HIE TE 28 LWEIR B R sk
rEZLND.

5. £&&

CCl2 HifaztEE L, MEFEE T LITED, Thic
5 MBREEMN OB 2R, SEOHAKR LY 21t
DETRTE THIREEM SRS 2 2EBICH D Z & 2ahe
oz, ZFLTHbEER%, BCHABEEZ LTI,
FEEAL SRR AR S 1.56Hz DIES 2R LT,

AW, RS KEERHRBE e FE, 7o
VA THAEEE ERGOETESA) B L OREHE
RHEEE, BEEFE®B) RROELLPHRE Y EHEFMAL
AR B R E AR OBR ) OXERZT TS,

X ik

(1) KREHER, L&, LisrfE—, BEREGS, FFREC: [H3FER

DEEMFHANCEET 2515, Tk 18 FERBRFSEENES
SFHE (2006)

(2) =T - eI OsYRE L 353, pp.349-355, ALE (1987)

(3) KEEH, BEXELT, ®HH— MAKE : [ b— 7 AEO#EE
L BgEE, p.302, ALF (2007)

(4) SBHMEH: (AL Fr U XNVBRIESDIED ST, pp2-14, 3t
STHRR (1997)

(5) FredDelcomyn ¥, /NEHAE, BXEFR: [=a—or0EF%¥),
pp.85-87, kw/3r (1999)

(6) H#EZ, EE=H, HFAMR, /NIEE: (£HEX), ps, il
& (1970)

(7) HBHR: BRI, p98, 2wttt (1979)

(8) Kawahara Y, Yamaoka K, Iwata M, Fujimura M, Kajiume T, Magaki T,
Takeda, M Ide T, Kataoka K, Asashima M, Louis Yuge : Novel Electrical
Stimulation Sets the Cultured Myoblast Contractile Function to ‘On’,
Pathobiology73, pp.288-294 (2006)

(9) EHEE, XL, HEH, FHEEZ  BRHEROI-OORF
¥ 7 A=V FEREH, £EREIFLURY Y L 2000 RETHRE
(CD-ROM), RFLEEI¥L, dbid, 2007

(FERK204E10 520 H %)



X B B A

198343 A 1 A 4, 20064E3 A KR LHEK
FTEHERET A7 ALFERE
% 200830 FIKERERTEHE
FERET TEERE T HHREE
T. BE WHOY AlCH.

J11 | A - S

19844E5 A 13 4. 20074E3 A KIR L%
RETFHERIEF VAT L LERE
¥. BRE, ARFRNFREITFEHERE
REFILFERELRTHREREEST.

Wy | —
19824E1 A21 B 4. 2006438 KPR L%
RERZR LEFEREREF TEH
WIETHIHRRIET. B’E RREKXR
2 TR A RE T RER S 1%
HARRARTE .

B : C2C12 MBI EALIC & S MEHIRE &I DT

mOE # &

1986 AR ZELFEHEm 7 FLER
¥ 19IFEFRERFERFE LE R
BT LFEERE LR YRERER
¥ A RFAERERLFHEE ¥
— (RBAEERZENER HER, ~
XNVKEMBEY b U A—NVBERE
WICFrt g B, ENERLE T v ¥ — T B A E AR
MEREFREER R EEZRT, 2007F L ¥ RIRTERFE
IFERARELFREE, BECES. L¥EEL. 51
W, "MATITN, BEETE XM A=T U7
F&, BAERTYS, AAERELES, ALBGRFS.
BATES, EBIFES0£E.

F F # =
19NEFFRRFTFHERLFERZE
¥, 1997F KR KFRFRE LFEUFER
EFLFERELRYFRET. AF
KR TERF T FEER L TR EA.
20085 L W RIRTERFTFEEHAMRE
ELFERHESRE, JECES. Bk (T
). B, BEDER - totE, EX4AE. BAY
HY¥2, ERYE, BAREFS, ICAYEYS, BHE
HREES, AR4EBETIFERORE.




