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The purpose of this study was to evaluate the effects of cold preservation at 4°C and cryopreservation at -196°C on
the viability of periodontal ligament cells in dog teeth using WST-1(4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H-5-tet-
razoliol-1,3-benzene disulfonate) assay. A total of 7 beagle dogs were used. Eight teeth of each group were divided
into 7 experimental groups depending upon the preservation condition. The experimental groups were group 1 (imme-
diate control), group 2-1 (cold preservation at 4°C for 3 days), group 2-2 (cold preservation at 4°C for 1 week), group
2-3 (cold preservation at 4°C for 2 week), group 3-1 (cryopreservation for 3 days), group 3-2 (cryopreservation for 1
week), group 3-3 (cryopreservation for 2 weeks). F-medium and 10% dimethylsulfoxide (DMSO) were used as pres-
ervation medium and cryoprotectant. For cryopreservation groups, thawing was performed in 37°C water bath, then
WST-1 assay was processed. The values of optical density obtained by WST-1 were divided by the values of eosin stain-
ing for tissue volume standardization. In WST-1 assay, all cold preservation (4°C) groups (group 2, 3, 4) showed sig-
nificantly higher viability of periodontal ligament cells than cryopreservation group (group 5, 6, 7) (p < 0.05), but
showed lower viability than immediate control group (p < 0.05). In cold preservation (4°C) groups, group 2 showed
significantly higher viability than group 3 and 4 (p < 0.05). There was no significant difference between all cry-
opreservation groups (-196°C). From the results of this study, cold preservation method suggests the better efficacy for
short term preservation of the teeth than cryopreservation.
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ml), fungizone (0.3 pg/mhS &7t M Z=5IICE

LS T ASE MZAEL HSESHZ= dimethyl-
sulfoxide (DMSO, Sigma Chemical Co., St. Louis, MO)E Al
g3t

NP M
12: OIET - SN LRIE

X|OtS LASIAINEAL PBSOI MIEEH & Mol O|S3IAC

PAC

A[OFS LASIAIREAL PBSOl MASIL 2ml HSF{E0| F
medium 1 ml 2t B4 EOF 4°CAFL0| 2E8H F Ao

0| ZstCt.

2- 1 (AE3Y): X[OF LM = 4°CHFII0| 3 =HES
Aol o|Z3ICt.

220 (AE7Y): X[OF LM T 4°C4EL
Aol o|Z3ICt.

2-37(AE14): XOF WH = 4°CHFI0| 257 EESH
A0l O|E3ICt.

37 ST

X|OIE WAHSHAHIRL PBSO MEHStD 4°CoA =ESH F-
medium0fl 2.5%, 5%, 7.5% DMSOSZ &7tet 2o 527+
A Aoz SHACt £ZEXOZE 2 ml WSEEO F medium
I} 10% DMSO Z8 1mliE X[of} &) E1 52
-196°CHBHA A HES0| 2O 55 HSAH 2EESINICE

-1 ES3Y): X|oF WA = =5 HSAF 32 EES
A0l O|E3ICt.

32RSS7): KoL WA F 2L WS 15 2ES

o

=2
iy
o
i
rot
o

o

o

o

o

Biomaterials Research 2010



DMz SESOH Olxls F& 21
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Ol 7HLHO] 37°C =20 2O SiSsIRE:. 2 ml H5/E £
9 2EEH0| 2Hds| AX| JEZE = AS =Hlotd X|otE
THHCE, JHH R[OS 7.5%, 5%, 2.5%, 0% DMSOZt &7zl
8ol 57 =XIHeZ HH DMSOS M7EH £ WST-
(Cell Proliferation Reagent WST-1;Roche Applied Science)
ANl ALZ IR

4ot
WST-1 assay
WST-1(4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H-5-

tetrazolio]-1,3-benzene disulfonate) ZAA|2E2 MZ SA FA
U ME =4 ZFA ARZECHY 0] Y2 okt 52 A9
tetrazolium salts (WST-1)2 M ZU| O/EZE=2[0f B4 &4
7t 2olisld Tt H2 MOl formazan ZFCE BRAF|=
HE|E 0I8SIH 450 nm2| IFHO|Af Dynatech MRX ELISA
microplate reader (Dynatech laboratories, Chantilly, VA, USA)
2 S4EE STBSICHFigure 1). O] SET= AOIRIE M=o
Ol WST-10] &tplEl 2 LIERH YEME a2t Hiisit,

Zt Aol ME7F B Foll 48-well plated| WST-1 &
o (20 pl, Cell Proliferation Reagent WST-1;Roche Applied
Science) 130 g Y1 2t #H X|0FF WST-1 840| U&=
welo| E=C YF0/5 SLZE 48-well plateS MA 4A1ZF
SOt 37°C Off M|ZH{FZ[0fM HHRUSIALS. X|OFE MAsta g
28t WST-1 8HE 96-well plateZ 57! F| Dynatech MRX
ELISA microplate reader (Dynatech laboratoriesPl ‘211 450 nm

oM 2dEE oI

7 3 EC-H ' EC ' 4
- \/

SONa

SN

WST-1 Formazan
( slightly red ) { dark red )

Figure 1. cleavage of tetrazolium salts (WST-1) to formazan. (EC =
electron coupling reagent, RS = mitochondrial succinate-tetrazolium
reductase system).

Figure 2. Comparison of the viability of PDL cells between contol and
all experimental groups. Cell viability (% of contol) = 100 x WST-1/
Eosin value of experimental groups WST-1/Eosin value of control
groups.

X[OF X[ZHO| E0U= AFRES] & FF

A0 ARgEl X[ofe] X[ZHO| E0U= X FEE
JHH oz EH| flsh wsT-1 Z2M Ad = 2 29| well
Ol HMAHE xlots Z+ FHZE 48-well plated] E1 Fosin
(Accustain, sigma-aldrich chemie, Gmbh, Germany) 130 pl&
HOFeCL 12M2F B FME o & X[OFE HMASID CfE
welloll 201 1% acid alcohol (70% ethyl alcohol, 1% HCL)
130 ploll 3027t IR0 X[Z2HO| FME XFxES B
AlZICt. 48-well platedilA] X|OFS 7HH & HESSEH A[2FS 96-
well plate2 F7ICH OX[Z2Z 96-well plateE Dynatech
MRX ELISA microplate reader (Dynatech laboratoriesOil 211
530 nm 0N SE=E SESIUCH

SAXzZ

WST-1 ZA1} Eosin %Aﬁ”OﬂM e &8s a2
AE T XIO|E SPSS 15.02
SR ALE 7.:1’549%_
p < 0.0522 ZH3ICH.

0|28 ANOVAS ALESIH &AM
Tukey HHHE MLt |Fold2

2 =

t=z/d8z/d45=2| Hln
AFEE chel HEFel WSTIZIR! WST-1/Fosin HISS Cf

ZTH0| EASEOR QOIM YA TIE =2 NMEMESS B

ACH (p<0.05 1 L2z WET0| dSFECE SHEH
o2 RO =2 MZEEESS EUCHp < 0.05) (Table 1).
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Table 1. WST-1/Eosin value of control group, hypothermic preservation
groups and cryopreservation groups. (p < 0.05)

Groups WST-1'"/Eosin’
Control groups 5.84+0.96
Hypothermic
Preservation 2.30+1.01
Groups
Cryopreservation 1344056
Groups

There were significant differences between groups with different sub-

scripts (p < 0.05).

The values of WST-1" are proportional to the viability of the cells. The

values of Eosin’ are proportional to the area of the periodontal ligament
cells. So the values of WST-1/Eosin mean the viability of the periodon-
tal ligament cells per unit area.

Table 2. WST-1/Eosin value of hypothermic preservation groups and
cryopreservation groups according to preservation time (3,7,14 days).
(p < 0.05)

Groups WST-1/Eosin
Hypothermic
+
o3 oy 3.21+1.01
Hypothermic
for 7 days 2.10+0.73
Hypothermic 4
for 14 days 1:06+0.33
Cryopreservation 1.07+0.47
for 3 days
Cryopreservation 1.51+0.35
for 7 days
Cryopreservation
+
for 14 days 4307

There were significant differences between groups with different sub-
scripts (p < 0.05).
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