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ABSTRACT

EVALUATION OF THE VIABILITY OF PERIODONTAL LIGAMENT CELL IN RAT
TEETH USING SLOW CRYOPRESERVATION METHOD
WITH MAGNETIC FIELD

Hyun-Jung Ahn, Eui-Seong Kim*, Jin Kim, Duck-Won Kim,
Ki-Yeol Kim, Chan-Young Lee, Seung-Jong Lee
Department of Conservative Dentistry, Yonser Untversity, Seoul, Korea

The purpose of this study was to evaluate the viability of periodontal ligament cell in rat teeth
using slow cryopreservation method with magnetic field through MTT assay and TUNEL test. For
each group, 12 teeth of 4 weeks old white female Sprague-Dawley rat were used for MTT assay, and
6 teeth in TUNEL test. The Maxillary left and right, first and second molars were extracted as
atraumatically as possible under tiletamine anesthesia. The experimental groups were groupl
(immediately extraction), group 2 (cold preservation at 4T for 1 week), group 3 (rapid cryopreserva-
tion in liquid nitrogen), group 4 (slow cryopreservation with magnetic field of 1 G), and group 5
(slow cryopreservation). F medium was used as preservation medium and 10% DMSO as cryoprotec-
tant. After preservation and thawing, the MTT assay and TUNEL test were processed. One way
ANOVA and Scheffe method were performed at the 95 % level of confidence. The value of optical
density obtained after MTT analysis was divided by the value of eosin staining for tissue volume
standardization. In both MTT assay and TUNEL test, it had showed no significant difference among
group 3, 4, and 5. And group 3 had showed higher viability of periodontal ligament cell than group 2.

From this study, slow cryopreservation method with magnetic field can be used as one of cryop-
reservation methods. (J Kor Acad Cons Dent 33(4):332-340, 2008)
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based colorimetric assay (MTT)7} #-&84A AH&-HT}.
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3. (3-(4,5-dimethylthiazol-2-y)-2,5-diphenylte-
trazolium bromide) (MTT) ZA}

Zt 3 7 12709 Aol& AT 60749 X|o+E MTT
Ao *}% sttt ’é-laff«? A7} B Fel 96-well
plated] MTT €< (0.05 mg/m!, Sigma Chemical Co.,
St. Louis, MO, USA) 200 ©& ¥x 7} 8 Xo}&
MTT €9o] & welldl #keh Xob7} &2 96-well
plate® ¥F0|g 39 & F 3AI7 5 37C A A
7oA wjFatglth. 3417 & 96-well plate® ZAUo]
MTTE0l %"-74" 2ol Aol DMSO 150 4 ¥
welldl X|o}e $713 1583t 314 2%ste] F4€ MTT
formazan A< % =AU, 158 ¥ XotF AAsL
Dynatech MRX ELISA microplate reader (Dynatech
laboratories, Chantilly, VA, USA)ell 931 570 nm 3
A EREE S8t
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Ao ALgE Aojo] X|FHd Bolgle A2 ¢
< ARz 23| Y8 MTT 44 48 ¥ 7 79
wellol A AAR A o}& ZF TR 96-well plated] Ao+E
Y31 eosin (Accustain, Sigma-Aldrich chemie, Gmbh,
Germany) 350 M8 #7lsl] 12412 A= 9AA 42
gt 3 xJolE A)ABIL 1% acid alcohol (70% ethyl
alcohol, 1% HCI) 350 o] € 96 well plated] ¥-& H
3087 B7HF0] X2Hd d4E AF2A g A Z
2012 24zl 96-well platedA AW 5 24149 welld]
4 498 microplate readerd] ¥ 1 530 nmIFoNA &
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5. Terminal deoxynucleotidy! transferase(TDT)-
mediated dUTP-biotin nick end labeling
(TUNEL) ZA}
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7} proteinase K (Sigma Chemical Co., St. Louis, MO,
USA)Z Azlatd 23 & digestiond}ith. PBS £
FA & 5 3% hydrogen peroxideZ 239l $l& peroxi-
daseE 584 A7l ¥ PBSE th] ¢AEth 9924
stetd #2298 Pz ts] DNA buffer2 10



7 A A=sta DNase | (F. Hoffmann-La Roche
Ltd, Basel, Switzerland) .2 20%7t ¥h3-A|A Q1¢jA o
2 DNAZ 93 A 1 ke Transferase-mediated
deoxyuridin triphosphated (TdT, Sigma Chemical
Co., St. Louis, MO, USA) bufferel A 1583 A Az]g
% Terminal deoxytransferase$} Biotin-16-2"-deoxy-
uridine-5"-triphosphate (dUTP, F.Hoffmann-La
Roche Ltd, Basel, Switzerland) 2 37CellA 2A12F 30&
T WHSAIA dUTPE ZA 9T, SAU RN E
TAT E4F A2lskA] &Skt TB bufferold 10¥3F 97}
A w2 SAAIZ] Fo 2% Bovine serum albumin
(BSA, Sigma Chemical Co., St. Louis, MO, USA) &
1587t blocking 3511, PBSE 4l # streptavidin-
peroxidase (Sigma Chemical Co., St. Louis, MO,
USA)Z 3087 ¥gAlA 3, 3 -diaminobenzidine
(DAB, Vector laboratories, Inc. Burlingame, CA,
USA)Z AT, th 2942 nuclear fast redE ©] &
190 Al 70%, 90%, 100% 2L L2 45
BUsATH TUNEL ZAk Q1 2 FR1diA 2] 7} =
Agttol =AM 4008 =719 #An7 (Vanox-S:
Olympus, Tokyo, Japan) ]OMW dolz A BES A
Aatel FA AEF} AA NEFE At BEEE T
sttt

MTT/eosin

experimental group

Figure 1. MTT/Eosin ratio.

1! immediately extraction

2: cold preservation at 4T

3! rapid cryopresevation in liquid nitrogen

4: slow cryopreservation with magnetic field of 1G

5: slow cryopreservation
% p<0.05.
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MTTH 29} eosin GHoH d& A= 2T 4
AT 2o E SPSS 12.05 |43 ANOVAE A3}
o BAsgon AFEHAozE Scheffed] HS At}
TUNEL test® Alggr A3+= SPSS 12.0 (SPSS,
Chicago, IL, USA)& ©]&3one way ANOVAE AH&-st
o BAsalglom AEAA o2& Scheffedt Tukey HSD
WS AT

Iz =
1. MTT%t2 Eosin QMO LiE BIE

A2 &9 WAT AU EY] BHEE YeRl=
MTT/Eosin H€<& RE Fo|A ZA]| TR BAA
o7 fo3tA g Ax %“é% Haow (p € 0.05)
(Figure 1) A4} ©
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Figure 2. Average and standard deviation of percentage
of positive cells by TUNEL test.

1: immediately extraction

- cold preservation at 4C

* rapid cryopresevation in liquid nitrogen

: slow cryopreservation with magnetic field of 1G

- slow cryopreservation
tpC0.05.

* v o w o
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2. TUNEL test

2t AT 7 6719 R|otE o] gt H Al X4l gt
¥ AESF] HEE T3 7 TEz Hd 2 ZFUAE
T3 one way ANOVAE A& A3} A7) 472 SA] &
ATRY FATHOR folsiA e AX AFEE BGT

0 micron

Figure 3. Micrograph of experimental groups by TUNEL test. Arrow shows positive cell.

A. immediately extraction (X 400).
C. rapid cryopreservation (X 400).
E. slow cryopreservation (X 400).

(p € 0.05). =& 7| FF& ATAFE oA Azt
Z, ASWETY BAFLE fog alolrt f%ith. 18
U BA7e g 2E 22 EAH0R fog Aolrt
Az AL AHEe F=rt M Add(p  0.05)
(Figure 2).

B. cold preservation (X 400).
D. slow cryopreservation with magnetic field (x 400).
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Aot Wed AFeAg L AXA =HH AFAGAEE

A EAbE R AEE H2 A9ek DNA 249 Z7ls 2
£ £ A A0 ol @ AX AMEEE EASE W
WO g TUNEL AAE itk A EAFE (apoptosis)
19723 Kerr 39 93] ALon 98 AQes I}
(necrosis) 9 AEs e AEAEY 3 de 2 HA}
DNA 53] o Mzete] Aalo] dojue Aol E401 ut
A A EAPE
Acqe Axde] ¥4 daAe] 32 2 AxdY £

A E APEA] (apoptosis body) 9] B4 5o EAAQ o4}
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< DNA 319 & A 2%o] &4sn 1 BHefd

il

AEZES B30 YATET 52 X B4EE B
Tt (p € 0.05).

2. 4 28T 2 670 Aol thete] TUNEL HAFE Al
Polo] DA G FY AEFE Ao AEES 7
FAENE AR 23 AN RTLE A A TEG
AFAEE7E 2hon A% WEas dstdarie
n‘—’r*}ﬂ HE AMEEE B WATEY A ZAEE

7h & BT} (p € 0.05).

ool Az A7NE A& FFHAUL F Aot AL
2 SlolA A% e dstdag o83 7§45 Y%
A fAE A Holu Aokg 4 WF Alde Ao
9 S 2L Az &40l 7R ER A7 014
AL YFEAaNE 35 YePun Aoke WE Hidle
ol glo] A3 Boleta AR AT
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479 542 45 2 d7A & DA A1} AS YERAYE o83l W Al AFdAZY 4=
L AE APEEE MTT A8 3} TUNEL AAE o] &8t 2484 8H5it),

4779 47 Sprague-DawleyAl 8 # 9] 4ot 2% A1 200 722 BAsA 2 & 7 12709 F AokE MTTHA
o] o] &3t 6709 A obg TUNEL Al o] g3ttt APTL FIZ L8 YRFE A ¥X] oy 40
A 15U S T, 23] 3 BEuAA ABHE AR -196C9) AsFEhd] Yo F4 W dgdiT,
21.7 mA, 60 Hz, 1 G2 A713E o] &8l 0.3C/min o £E2 2007 BE ¥ -196CE & %‘%ﬂ AN

T, 0.3C/min® £E2 2007 BF ¥ -196C 3¢ WE3 AL Yo Wrolth HEHL F medium

*F%EOE% FAAAZ 10% dimethyl sulfoxide (DMSO)E AHEBIGT AT S SR o g FFseh] 9
&) MTT 23 &% Eosin €4 ¥ 530 nmolM 238 4% zto2 Uit TUNEL A Al 4 _m eﬂ}ol =L
4008} =719) @r|7 Aot Qo2 Al BES A sle] HF XL G MESFE Aol 2 H&E Atele 7
AEF 7 HIFXE 73 BA 24E 96 one way ANOVAE Adslgom AFEAA & Scheffest Tukey
HSD¥H & #lom A= oh-g3) 2o}

MTTZHA) &3t 4= Eosing ™ & &% é %%:é Wi gl e AT 4] SR TR W A 84
< B3 (p(0.05) AL T, AL Yeroe BAZ0R §94 e Aol Holx| gttt a2y A 4E
QAL A& W P YA ETE B Aﬂi FYEE B9t (p (0.05). TUNEL BA 2% A%
< SA EATEG X3 AZAPE RS} %oy (p ( 0.05) AL %5?‘34 d5}t AagIs SAHSE 9
o) & HolA] @ttt A1 AT WA EG AZAME R Ygton WATe RE T FolM AX ApEEst 7
Ut (p € 0.05).
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