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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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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)
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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.
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130 ploll 3027t IR0 X[Z2HO| FME XFxES B
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530 nm 0N SE=E SESIUCH
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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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