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ABSTRACT

THE EFFICACY OF PROGRAMMED CRYO-PRESERVATION UNDER PRESSURE
IN RAT PERIODONTAL LIGAMENT CELLS

Young-Eun Lee?, Eui-Seong Kim*, Jin Kim?, Seung-Hoon Han?, Seung-Jong Lee'*
'Department of Conservative Dentistry, College of Dentistry, Yonsei University
’Department of Oral Pathology, Oral Cancer Research Center, Yonsei University
*Department of Conservative Dentistry, Kangbuk Samsung Hospital

The purpose of this study was to evaluate the viability of periodontal ligament cells in rat teeth using
slow cryo—preservation method under pressure by means of MTT assay and WST-1 assay. Eighteen teeth of
Sprague-Dawley white female rats of 4 week-old were used for each group.

Both sides of the first and second maxillary molars were extracted as atraumatically as possible under
Tiletamine anesthesia. The experimental groups were group 1 (Immediate control), group 2 (Cold preserva-
tion at 4°C for 1 week), group 3 (Slow freezing), group 4 (Slow freezing under pressure of 3 MPa). F-medi-
um and 10% DMSO were used as preservation medium and cryo-protectant. For cryo—preservation groups,
thawing was performed in 37C water bath, then MTT assay and WST-1 assay were processed. One way
ANOVA and Tukey method were performed at the 95% level of confidence. The values of optical density
obtained by MTT assay and WST-1 were divided by the values of eosin staining for tissue volume stan-
dardization.

In both MTT and WST-1 assay, group 4 showed significantly higher viability of periodontal ligament cells
than group 2 and 3 (p € 0.05), but showed lower viability than immediate control group.

By the results of this study, slow cryo-preservation method under pressure suggests the possibility for
long term cryo-preservation of the teeth.” (J Kor Acad Cons Dent 34(4):356-363, 2009)
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Figure 1. Schematic diagram of program freezer with
pressure vessel.

a. Oxygen container : 3MPa of pressure

b. Program freezer

c. Pressure bottle

d. 2ml Cryotube: 1ml F medium + 10% DMSO

e. Tooth treated 10% DMSO

f. Pressure valve

g. Thermometer
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2-1. MTT A4 (3,4(4,5-dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromide)
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570nm 3ol A FREE 433
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2-2. WST-1 A4 (4-(3-(4-iodophenyl)-2-(4-nitro-
phenyl)-2H-5-tetrazolio)-1,3-benzene disulfonate)
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Table 1. The averages and standard deviations of optical density of MTT.

Groups MTT! Eosin? MTT/Eosin®
Immediate control 3.01£0.25 0.49+0.11 6.45+1.46°
Cold preservation 0.81+0.26 0.42+0.11 2.08+0.94°
Slow freezing 1.62+0.24 0.47+0.13 3.62+0.88°
Slow freezing under pressure 1.94+0.44 0.44+0.14 4.71+1.24°

There were significant differences between groups with different subscripts(p<0.05).

The values of MTT" are proportional to the vitality of the cells. The values of Eosin® are proportional to the area of the

periodontal ligament cells. So, the values of MTT/Eosin® mean the vitality of the periodontal ligament cells per unit area.

Table 2. The averages and standard deviations of optical density of WST-1.

Groups WST-1! Eosin? WST-1/Eosin’
Immediate control 2.31£0.33 0.49+0.13 4.96+1.23
Cold preservation 0.58+0.19 0.39+0.12 1.50%0.32°
Slow freezing 1.11+0.32 0.5+0.20 2.46+1.00°
Slow freezing under pressure 1.34+0.21 0.41+0.10 3.41+0.81¢

There were significant differences between groups with different subscripts(p<0.05).

The values of WST-1" are proportional to the vitality 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 vitality of the periodontal ligament cells per

unit area.
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2 A7 BAL 3 A9 A A E EAS & j]-?-?_ﬂl*ﬂ}‘_% At o] &gk A& YT R W B
Al AT ZO] SAEE AL ¥y, ¥4 Baiat v )

A% 478 G Sprague-DawleyZl 8F 9] et 29 A 1,2 7215 LAt 2t 1 & 18719] # o}
WST-1 A o] &3t} AT MNTF o2 2T SA] B TolH, 4T Wiae] 43Uzt Bt %”HL ‘:’L
A 2 FAHHAA A HE = AA 4CAA -35C7HA] -0.5C/min == 4|43
WE, 3MPad] 9482 718tal -0.5C/min $E2 4°CoA -35T7HA] A3 WAzl H -196°C ¥ %Lg ﬂ
YEFo® Uittt HENL F mediums AHEF oM FaHAAZ 10% dlmethylsulfomde(DMSO)% AHE-
Atk 47U F g Fste] MTT, WST-14& Mg 5 A|2ds deuaes g&skalr] 918 MTT, WST-1
#tE Eosin 94 & 530nmolA S43 3% #o 2 UFileh B4 £4& 913 one way ANOVAE Aldat
Fom AFZ A 0 2= Tukey WHS AHE819 2 A3 o3 2,

A oL

_u

L. MTT 24 93 FB=E Eosin 94 F 54T FH=E U oM e & A% deu 34 A TEn
fFod S A2 G w7 Sk ok (p<0.05), A& WEToly WAws ‘ﬂ]"’% e g2 AT SYEE Holn

SAA freldel AT (p<0.05).

2. WST-1 Z4e] 2@t F3=ZS Eosin 94 F ST FEE=2 Ui gl = MTT A4} vz = oFg A%
e A BATEY Fo4d M AE 2F=7E $3e (p<0.05), A& WEToly AT vlud
e w2 X 24Es Boln A4 fraldol AATH(p(0.05).

9ol 3= T, SMPa(30719h) & & ol &3 A& W¥E Bad2 4T oIy ¢S A g2 HE Y
T Haol vlg) ¢ Aokl AFANA L] SRS Hol A7 HJoe] A2/0]4 S 3 $47] AopidE

% g uh o 2 0] 7F=A S A EkI T

FQEH]: A FoAhAE, MTT, WST-1, A%, ¢4, WE BE
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