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ABSTRACT

COMPARISON OF VIABILITY OF ORAL EPITHELIAL CELLS STORED
BY DIFFERENT FREEZING METHODS

Do-Young Baek, Seung-Jong Lee, Han-Sung Jung, EuiSeong Kim*
Department of Conservative Dentistry, College of Dentistry, Yonsei University

This study examined the influence of the storage methods on the viability of oral epithelial cells using
conventional cell freezing storage, slow freezing preservation, rapid freezing preservation, and slow freezing
preservation with a pressure of 2 Mpa or 3 Mpa. The cell viability was evaluated by cell counting, WST-1
and the clonogenic capacity after 6 days of freezing storage. After 6 days, the frozen cells were thawed
rapidly, and the cell counting, WST-1, and clonogenic capacity values were measured and compared.

1. The results from cell counting demonstrated that conventional cryopreservation, slow freezing under a
2 Mpa pressure and slow freezing under a 3 Mpa pressure showed significantly higher values than
slow freezing preservation and rapid freezing preservation (p € 0.05).

2. The results from the optical density by WST-1 demonstrated that slow freezing under a 2 Mpa pres-
sure showed significantly higher values than slow freezing preservation and rapid freezing preservation
(p €0.05).

3. The clonogenic capacity demonstrated that slow freezing under a 2 Mpa pressure showed significantly
higher values than slow freezing preservation and rapid freezing preservation (p € 0.05). (J Kor Acad
Cons Dent 34(5):491-499, 2009)

Key words: WST-1, Cell counting, Clonogenic capacity, Slow freezing under pressure, Slow freezing,
Rapid freezing
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Figure 1. 1°C/min freezing container "Mr. Frosty

Figure 2. Schematic diagram of program freezer with pressure
vessel.

a. Oxygen container © 2,3 Mpa of pressure

b. Program freezer

¢. Pressure bottle

d. 2ml Cryotube: 1ml 65%RPMI+30%FBS+5%DMSO

e. Cell suspension

f. Pressure valve

g. Thermometer
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Figure 3. Cell counting by hemacytometer slide and trypan blue
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Figure 4. Standard curve of WST-1 using monolayer
epithelial cell(YD-38)

Table 1. The averages and standard deviations of viable cell number (logN)

Groups Mean SD
Group1(Conventional cryopreservation) 5.376* 0.103
Group2(Slow freezing) 4933 0.205
Group3(Rapid freezing) 4.670° 0.234
Group4(Slow freezing under 2 Mpa pressure) 5.569 0.095
Grouph(Slow freezing under 3 Mpa pressure) 5.391* 0.055
ab: Different letters denote statistically significant (p{0.05)

Table 2. The Median and QR of optical density of WST-1

Groups Median IQR
Groupl(Conventional cryopreservation) 0.627% 0.156
Group2(Slow freezing) 0.024 0.024
Group3(Rapid freezing) 0.014" 0.019
Group4(Slow freezing under 2 Mpa pressure) 1.083 0.478
Group5(Slow freezing under 3 Mpa pressure) 0.544* 0.218

a,b.c' Different letters denote statistically significant (p<0.05)
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Figure 5. Clonogenic capacity of experimental groups

Table 3. The Median and IQR of the number of coiomes (number of cells seeded 1x10%)

Groups

Group1{Conventional cryopreservatlon)
Group2(Slow freezing)

Group3(Rapid freezing)

Group4(Slow freezing under 2 Mpa pressure)
Groupb{(Slow freezing under 3 Mpa pressure)

a,b,c: Different letters denote statistically significant (p<0.05)
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B 7o) B POAEE e ) thE 2719 WB HEYE 6UT BE A 449 A9 SHYEE Cell
counting, WST-1, Clonogenlc capacityd] W& ol gstal vlm Hrkeb| Aol 7 A¥ET 1x 1074 AEE oy
ol W o g U7 WE BEIT} Freezing containerd] Hol 1C/min & WE&EE -70TC ]’ | Y% ¥ -196C WE3d
of RAF Ut B BET, AEE vl -196CY A3 ho] Yo WEYF F& ¥F BET, 4CHA 35T/ 05T
Jmin T2 AHE] FEA 5 196C0] W A% WE BEE, 2 Mpa, Mpas] S8 T2 -0 5T rmin SEE 4
TAN -35C71 HH3 WEAIZ H -196Tel WET 2 Mpa, 3 Mpa®E A% WE BECZ e 64 15
A M EE F< Y ste] 272 Cell counting, WST-1, Clonogenic capacity &= 5743t} ¥l a3l

A% A 2 Mpa T€ 3 Mpa?] ¢8-S o] 43 A% WEHo] A% Y5y 2 35 UEH 2o AE 24 3o $58
%S el

F2rho: WST-1, Cell counting, Clonogenic capacity, 4% A& W¥, A&¥F, #54%
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