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Evaluation of Viability of Cryopreserved Rat Cardiac Myocytes and Effects of Dimethyl
Sulfoxide Concentration on Cryopreservation

Kenichiro MIYAMURA?!, Masafumi NAGAYAMA?!, Kazutoshi GOHARA?, Toshio
TAIRAZ, Kyoko SHIMIZU?, Masato SAKAIZ, and Tsutomu UCHIDA!

!Division of Applied Physics, Faculty of Engineering, Hokkaido University, N13 W8 Kita-ku, Sapporo 060-8628,
Japan
? Primary Cell Co., Ltd., N21W12 Kita-ku, Sapporo, 001-0021, Japan

Cryopreserved cardiac myocytes are expected to be useful for the development of new drug against heart disease.
However, the appropriate cryopreservation process for cardiac myocytes has not been established yet. Therefore, in this
study, we evaluate the effectiveness of dimethyl sulfoxide (DMSO) on the cryopreservation of cardiac myocytes by
three measurements: 1) the total viability (including cardiac myocytes) just after thawing with trypan blue staining, 2)
the observation of morphology of cardiac myocytes for 7 days culture by real-time phase contrast microscopy and
immunofluorescent staining, and 3) the variation of their beating rates for 7 days after thawing.

The total viabilities of cryopreserved cells with 3 v/v% to 20 v/v% DMSO concentration were higher than those
without DMSQO. Thawed cells contracted regularly and spontaneously during culture, as did the non-cryopreserved cells.
The immunofluorescence observation indicated that the thawed cardiac myocytes expressed o-actinin. Therefore,

cardiac myocytes could be survived by the cryopreservation with DMSO concentrations between 3 v/v% and 20 v/v%,

which had the normal contraction rates during culture for 7 days. (Received Oct. 31, 2009; Accepted Feb. 1, 2010)
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11, AR 2

MBS T v MLERROH Mz M L.

DIRITAER 2~4 BROFET 7 v MhbREEHI
b D&EFH Lz, MO EULE E LT, Dig)
LOBEL-DEICKHL, 275 —FET 37C - 15
S OBERLEZ 3BT 7. b rEciia
FEERAMBICHE, BEEROEVIELHML L B
WEEFESED LR, BB bIEOHI Z
R L7 9. BREBIZERERIRTIC 2.0x105 cells/ml
DRECHB I MRER R L. LM
Al DRI Ny 2 FEA — 7 VB A
F12 (1:1) &M, v BIELE 10%, <=
U2 10 units/ml , A P L7 <A 2 10 ug/ml
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&, BFEEE-78.2+0.9C D&M FC7 HMRF
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EL, BERHETIEULEDEREZIT R,

7T BEIOREFE, 7 74 AF 2—7 % 3TCOIHIE
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B &b 40%LL EOMIfRS AT L, DMSO % v
WA TEWEREREZ B (Fig. 1). vk
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Fig. 1 Post-thaw viability measured by trypan
blue. Error bar represents the largest deviation

range. N indicates the number of experiments.
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W, WS T 40~50%FEE CEIX R LR
IRy el

2. REBLE - EEOLE

E9, FEOEAEL 2D 2 b — LRIz D
THEB 21T/ o 7o fE R, MlEEREE 1 BIET «
via biZEEL, MELE (Fig 2a). 70, &
# 1 HENSEx OLHAEOHE), X OES
ZMERI & RSB BE S hTs. KR B
HETelm ok, AR - ML, sl cHE
R END & BB, RE2ES—HKIZ
HENT A X517 (Fig. 2b). Z0t%, K& 7
BB CTRICHEZiT - (Fig 20). K& 7 H
H%D o 77 Fo Nl LHREEIEEAIZEY, 1
LA LM CHh DS Z L AR L

(Fig. 2d).
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Fig. 2 Morphology of control cardiac myocytes. a,
initial culture at lday in vitro (DIV1); b, after
single layer formation (DIV3); ¢, end of culture
(DIV7); d, expression of sarcomeric a-actinin (red)
in cardiac myocytes and hoechst33342 (blue) in
cell nuclei with immunofluorescence staining.

The scale bars indicate 100pm.

Fig. 83 Morphology of cultured cardiac myocytes
cryopreserved for 7days at -80°C including DMSO
5v/v%. a, initial culture (DIV1); b, after single
layer formation (DIV3); ¢, end of culture (DIV7); d,
expression of sarcomeric a-actinin (red) in cardiac
myocytes and hoechst (blue) in cell nuclei with
immunofluorescence staining. The scale bars

indicate 100pm.
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Fig. 4 Starting date of the synchronous beating in
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Fig. 5 Completing date of the cell monolayer
formation in cryopreserved cells. Dotted line
represents average value of control. Error bar
represents the largest deviation range. N

indicates the number of experiments.

—114—



BT SNSRI, = b e L RRRICEE

B9 5 LA HIRE L M D & R E 2 G0 7.

FDt%, HMIREBERRT D E, EREEI—HRIZ
BHHET 5 L5912k -7 (Fig. 3b). =D, =
v he—/L b FEERICERR T H B E T RSB kR
s, 7, SayEEEd I L 0 HE) L OV R
W -7 7F = OREEHRE L (Fig. 3¢,d).

2y b m—)b b SRR O WA ERR A B &
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BRI BEMET T 5 LHEENMETTH L0 )
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Fig. 6 Observal date of the

synchronous beating rate in cryopreserved cells.
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Dotted lines represent average value of control.
Error bar represents the largest deviation range.

N indicates the number of experiments.
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Fig. 7 Maximum beating rate recovery ratio for
cryopreserved cells. Error bar represents the
largest deviation range. N indicates the number

of experiments.
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