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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

& c. Pressure bottle

d. 2ml Cryotube: 1ml 656%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) 4,933 0.205
Group3(Rapid freezing) 4.670° 0.234
Group4(Slow freezing under 2 Mpa pressure) 5.569 0.095
Group5(Slow freezing under 3 Mpa pressure) 5.391* 0.055
a.b: Different letters denote statistically significant (p<0.05)

Table 2. The Median and IQR 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 colonies (number of cells seeded :1x10°)

Groups Median IQR
Groupl(Conventional cryopreservation) 147* 1155
Group2(Slow freezing) 0™ 0
Group3(Rapid freezing) 0™ 0
Group4(Slow freezing under 2 Mpa pressure) 262 312.5
Group5(Slow freezing under 3 Mpa pressure) 140 116

a.b.c: Different letters denote statistically significant (p<0.05)

3. Clonogenic capacity
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47 178 5ol vl =2 #ts Uehdley SA1A<
Foake fidnh T3 177} 5] 273 37 HE =&
= vepllou BAAQ frefake filet

V.o &

njg&x]ole] 2p7h X|o} o] 2] AEX| 9] A5 lofA
g2 A5 vjg] £ 43S yehdgs Y gy A7
of o]21 5 gt o] FAQ] Aol P} EAlst= AL ok
o}, kel WA 3l x|oke] x| ZHol] Bojgle AMEEC] & H
AP @3] F 2ols Hitsle] Qg wo] ghio] &
& & Aot}

o AHE MEO] A7 A B HEel| #H3t ofe AFE
o] gigyreE® o AHE WYEHZE (cryopreserva-
tion)o] AZEe] A7]7F FAlo o] & HAth 5T = Al
X9} HENo] A7) gy BYHE FEE EAS 5T
~=15T Aol A= AE 95 HEN g-Fo] P4 =yt
AEA Yz I 2% 84S Axdo] walste] Alx

B o8] Thdzte Ae g A9 AlZue) 2hy
2t B8 AXE 95 HEd g =2 g3hy [9E 7t
A3 glo] o2t ALate] o Eo] AE Rz Zy
o} vpgZo A A "ot T A2 YE wEA YEse
o B fAE ¢ 98 T AT Bo] wE &

496

2 AAHA et meEA] Axe P2t e 571 o
A Hu AT AE Y d5348E 5ol 8PS AA Ed”,

A Al 2b 2@ A WeE A AX U Bo] A
S ez FE8] AA Aok, 1 43 AEE E5E A
¥ UYRe YeEr =0 23y UE =g ¥eE 7
S Ag 23 Eo] dojyan A7 B 44 TR =
=5 o] Ao &5 FA Itk Mazur' 5 o33 &
Ao Fro w2 AX &4 "4 8% (solution
effects)” 2t WAt & =8 Y% SodAe e
47 F 7} (high solution effect)ol] <J3] Aat AE &7}
U UE 22 Y& e AHAA AX o 4534
(intracellular ice formation)ol &J3ll A|2Ee] &4 e}
Ut (Figure 6). mebA 4825 #HAsA]7]10 AlE Y]

e W
»® e m¢z1hild'n |
.__;.__ _|'-

Figure 6. Schematic of physical events in cells during
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