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The conditions for preparing the well responding isolated single myocytes from
guinea pig ventricles were examined. The ratio of rod-shaped cells to total ones
was used as an index for obtaining preparations successfully. To use pure milli-pore
filterd water was essential. Treatment time and concentration of collagenase were
also very important. Living cells were more plentifully obtained during Langendorff’s
perfusion with the solutions of 37°C than 25, 30 or 40°C. Optium pH of perfusing
solution was 7.4, compared with pH of 7.0 or 8.0. It was not so important whether
or not albumin was contained in the solution. Differences among ages of animals
between 3 and 16 weeks were not taken part in this ratio. When the cells were

electrically stimulated, they exibited full-sized action potential with the amplitude of

1992)

110 mV and duration of 280 msec measured at 25% depolarized level.
of shortening was around 8 % of the resting length.
suitable for electrophysiological experiments .
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The amount
This method proved to be
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@ Isolated cardiac myocytes
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Fig. 1. Schematic diagram of Langendorff’s per-
fusion apparatus with various solutions.
A : Tyrode solution B :Ca?*-free Tyrode
solution C: collagenase solution D :KB
medium P :release valve W ! circulating
bath (37°C)  H : heat exchanger T : air trap
V ! isolated heart
Table 1. Composition of the solutions
Tyrode #& Ca**-free Tyrode ¥
NaCl 136.0 mM 136.0
KCl1 5.4 5.4
MgCl; « 6H.0 1.0 1.0
NaH,PO, « 2H,0 0.33 ¢ 0.33
CaCl, 1.8 —
glucose 10.0 10.0
HEPES 5.0 5.0
(pH=7.4, adjusted by NaOH)
collagenase B
Ca**-free Tyrode ¥ 50 ml
collagenase (Yakult) 2000 U
KB %&#
KOH 70.0 mM
l-glutamic acid 50.0
KCl1 40.0
taurin 20.0
KH,PO, 20.0
MgCl, - 6H,0 3.0
glucose 10.0
HEPES 10.0
EGTA 0.5

(pH=7.4, adjusted by KOH)

Figure 1127”3, QKB =2 —1
—Ya v EARIERITCIca Y ru—
NV L7z Tyrode ¥ % 1 4R U MR 2
LT, @OV TERHK ® Ca*t-free
Tyrode WizYI D #az 4 SHEERT 5. #
W 1 AR DAE 3T 5. DK
IZ collagenase ¥&# (40 U/ml) % 3~ 6
SRIERT 2 L LROBLSBE IS .
@& &I, KB 40 ml %478 T
HEWRT 5. 7B Tyrode # + Ca’*-free
Tyrode ¥ + KB %#13100% O, % #X 3
% . collagenase &I 0,12 & 2 KiE®
BT B HWEICREDITS. ZhoK
ORI O % Table 112577 .9 ®
ERKTHRLERMYIL, KBBERFT
B, 120um OSEA v v 2 TFEBL,
100 ml ® KB & HICBK 4 CTRET
% . BEEOAHER I Ca*t-free Tyrode
BWHIZRET % &, Nat-Ca?*%#t, Na*
KR 7S E S N CTHIKEA K258k
BALTwL twbh3 .9 ZhEETK
Wiz, Ml HER, & KT CAEHE
Bxat KBBRTWCRET 2.9

EROFHICE T EUTORE 21T-
7z,

1. HERBRORREICAET 3EF

FH &

OEFHOEE, QKD pH, @
collagenase S DEE & EFREEME, @
collagenase ¥ ¥& @ albumin % fil © A
&, ®@ErEy MOEK, ®Foft, I
DL CHIFEEEE 2 EH URRET L 7.

HEE X - Mf8 i Tyrode P icf 3
&, sarcomere 3 BH ¥ 7% rod - shaped
cell & sarcomere 8 R & 4172 \» round -
shaped cell ® 2 EOFEZRT (Fig.
2) . round-shaped cell % trypan blue T
LEINZLORTCLIMEEEZ SN
2.7 % Z CHIBIERERE, rod-shaped
cell/ (rod-shaped cell+round-shaped
cell) X100% & L 7.
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Fig. 2.
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FEFRBOERE X, 8253037 40°CD 4
FTHRET LTz, ROBED ITCHR HHIELEF
o7z (Table 2, A).

®@ #FHE (Tyrode ¥, Ca’*-free Tyrode
#) @ pH

#EFW O pH X, pH7.0 + 7.4 « 8.00 3 &
THRN L. £D X 512 pHT. AOFEE D MhIC
LB S ICE» > 72 (Table 2, B) .

® collagenase YA DIEE & FETREFR

IRAE Yakult fE 2 & TR & L T W % col-
lagenase %40 U/ml QEET 3 ~ 5 SHEIEA S
T3,

@ albumin HinoOE

albumin WINDOEETIFERRE R oh
>7z. (RE3TC, pH7.4, collagenase 40 U/
ml) (Table 2, C)
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Photographs taken in Tyrode solution.

((B18% %25 1992)

(A) Rod-shaped cell. Striations
are seen clearly. (B) Round-shaped cell in the center and rod-shaped one in the
left corner.

-7z, (JBEE3TC, pH 7.4, collagenase 40 U/
ml, albumin 72 L) (Table 2, D)

® ZofoHET

KiZEHDEBRLRFT, LBEOBEREKEHE
> W X BB O ERECR XK o 7. Milli-Q
(Millipore Corporation) TfER L 7218MQ B _E
DOAZHNMAT 2 LERERIAEL—ET 3.Y

collagenase 13 SIGMA - WAKO - Yakult ®
3EEREATH, B 2#13Lot No. Ik > Tk
KIEUN BB 100, FECEOLBHEAE S,
BECEARMZ2EROE L CHRE LR TN
e s oie. B> THRAZIZHILE Yakult #1581
EHERALTVS.
IT. Bg.CmMmlantts

rod-shaped cell Z# U, DITOMEEKRETL
7.

F &

TEEVEALIIMREAMNER (3M KCI, #H
30MQ) 25 1 Hz C:EERBL/:. EiEit1 Hz
DOHIfEARIE = 5 2, MR8 & % BEME ©
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Table 2. The ratio of rod-shaped cells to total ones
within a visual field under microscope
A BE °C 25 30 37* 40
Ratio % 3.0+ 3.0|10.1£ 6.1|51.7 £6.6 | 11.8 £5.8
B pH 7.0 7.4* 8.0 mean+SD
Ratio % 2.2+ 3.9|51.7+ 6.6 |10.8+14.9 | *P<0.05
c albumin HY L
Ratio 9% |50.7+ 8.1|52.7 9.2 | NS
D E 3-7 8-12 13-16
Ratio % |54.2+ 8.9|50.7+ 8.0 |48.6+10.1 | NS
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Fig. 3. (A) Action potential elicited by intracellular

stimulation at 1Hz. (25°C) (B)Cell edge displacement
by extracellular stimulation at 1Hz. Shortening is
shown as a downward deflection. (37°C)
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# (BN 13— 86mV T amplitude
12110mV ThoTz. BEIEMDIE
H» 5 amplitude #325% IZEFE L 72
FRF A 0D V5 B B AL IR 13 T $9280 msec
Tho7: (Fig. 3, A).
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GHERIZ S um TH Y, FIELD
R 13100xm TH - 7o D THEFERIX
8 %Y T 5. %< Oz
T, THERIX5~10%TH o7z (Fig.
3,B).
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EVEY FOEIRIZIFCOT-040°C
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Table 2, BOZ &< pH7.0+8.0
Tl round-shaped cell 25iZ & A E
TERKO pH BEEZRTFLED
hi.®

® albumin OF

albumin 34T BEERR O cytotox-
ic factor ZBRETHEALH S L
birTws . 9 Ll albumin IZIBTE
L Tw3% Ca>* D728 collagenase 53
cytotoxic 2 < &> 5 "IEEHE b
by, BERLIFEHL TR,
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II. HELAHEOME

Box BSERE L 7o BB O MIRE O 1L, 1EED
BAIY < EHEE 13 & b ICHIBER ORE P
BEHRLIC DLW THISGN T AEEFERRTHY , B
BERIEIC X > THIROBRWEE IIEE SN T
WL Z EHHEERL T2,

® &
DAL O BEEREE O FHUC D v TR BN

T, ZOB, OV BORNEEEFS L 2EHY
ELT, ERRICEETIERTFIIOWTRETL

(BB18% %25 1992)

Tz, Z DR, ERBITBEL3TCT pH 77.4
EBOWTEHRESE»> 2. £ collagenase 15
WD albumin FINOFESL, €T Y b DER
DERECRICRIZTHE I o7, ZOMO
HFTRADMEOEZENLRE»P o7z, LIED
FEEHAY, Zhs ORFIRERTHIZS0%0D
T rod-shaped cell 3553 Z L 3HEBIL
Tz, & SIZEEE Iz rod-shaped cell DIEEIE
136 & EHER X & b ICHIFEER O B
W OWTHIShTWABEEFAETHD, L
Jedo TEBRAEEFNERONRE L THEYET
HBHZEHHEAL Iz,
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