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Purpose: The aim of this study was to evaluate the effect of epigallocatechin-3-gallate (EGCG) as a storage media

on the viability of human periodontal ligament (PDL) cell.

Materials and Methods: Human PDL cells were collected and incubated from the healthy premolars that were
extracted for orthodontic treatment. The cultures were exposed at tap water, HBSS, and EGCG (1, 5, 10, 20, 50,
and 100 uM) for 24 hrs. The viability of PDL cells was determined using MTS assay and the survival rate was counted

by Nucleocounter system.

Results: PDL cells in less than 5 uM EGCG showed a similar rate of cell viability compared to HBSS (o ) 0.05).
However, PDL cells in 10, 20, and 50 uM EGCG showed lower rates compared to the HBSS. PDL cells in 100 uM
EGCG and tap water demonstrated remarkably decreased rate of viability (o ¢ 0.05). Survival rates of PDL cells in
less than 20 uM EGCG was similar with HBSS (p ) 0.05). Survival rate of PDL cells in 50 uM EGCG was decreased
after 3 hr (p ( 0.05). Also, survival rates of PDL cells in 100uM EGCG and tap water were significantly low (o < 0.05).
Conclusion: PDL cells stored in less than 20 uM appear to be effective concentration for preserving the viability of

PDL cells.

Key words : Epigallocatechin-3-gallate; periodontal ligament cell, avulsion; storage medium
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g5 HED 5 Qlojof 5t 24 Alof &xjet HoArt
ZF9lo A HA 7 4= glofof gkt g 9] Byk-go
O R = Hank’s balanced salt solution(HBSS)S A&+
Aoke] AAgtoz AR Yon, Aukelo] 47 7
T4 9 945 1 ohe o] 48T AU R AL
QIth.*" 7 Qo= propolis, coconut water, AXEZ S8,
w3} 59 T2 AR S 2] A o] P o)
o} %] 31 9Jc} 1+

A Tepo] Belulse Aot 90w, of Helu
=2 47FA] 231 FEjQl epicatechin, epigallocatechin,
epicatechin-3-gallate, epigallocatechin-3-gallate(EGCG)=
FAEe] Ak I FolA A FRS EHHE
EGCGe &9, Fat, TAS} H SFAA &2 2 A-85t=
A0 e APL Foto] BuEw ok EF
EGCGE A2 LA} FRAZofA fefEs o
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(Institutional Review Board, IRB)2] %21 3}of XY= 3ich
(KHD-IRB 2009-8). Z|o}--2]F A 2]FA o] Ql= Abgh
o] 74 BHoz WY A% 47A 2R A7
AZE & sto] vt A2 dide= skt s
O 2= 10% fetal bovine serum(Gibco BRL, Life Tech.
Grand Island, NY, USA)ZS 9%, Penicillin-Streptomycin
solution(Gibco BRL)< 1%, Dulbecco’s modified eagle’s
medium(Gibco BRL)E 90%=2 &£3}5}o] AE-5FF T 4]
2A E7E £72E HBSS(Gibeo BRL)] ol A9
A2 SA FARA Tt AP oA #11 blade = A
= B3 132 Fol AFAdi 24 AZHAM Aot
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o]& 24 well plateo] HiFH-S o] 37°C, 100% =&, 5%
CO; incubator(VS-9000C, Vision Scientific, Gyeonggi-do,
Korea)ol| A Bl 33Tt 0|5 23U 7HA 0 = HiFdllS 1
Aot AL, AE F49] o2t 0.05% trypsin(Gibco
BRL)Z ARg-5to] Adjul oAt & AHo) A= 3-5A
O] AR N 2E ARESFAT.

2 Dulbecco’s phosphate-buffered saline(D-
PBS) (Gibco BRL)2.2 A5t & 7+ Ay gHof A5
At} EGCG= Sigma AldrichALS] A| &8 AM8-51% 0.1,
S == HBSSE o|-8st3l=t ol= 2] pHet A%
QL AU7| tjEolch. 4 F-& che 3} 2o Eiaigic

» Group [ —HBSS

* Group II —HBSS + EGCG | uM

* Group Il - HBSS + EGCG 5 uM

* Group IV — HBSS + EGCG 10 uM

 Group V —HBSS + EGCG 20 uM

* Group VI — HBSS + EGCG 50 uM

* Group VI - HBSS + EGCG 100 uM

* Group VII — Tap water

MTS assay £ 0|E%8t cell viability &3

ZF 2780 Hakd 25U A2 cell viabilityS
w71el7] 9la) Aoheliz A AE i B o) gl
HIAQI MTS assay[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxy-
methoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium]E ©]-&
StQITh. HloFEl Al ZE 96 well plate o] 3x10°7}4 HZ5}o]
12A]17F A& incubatoro]| A] BiQFSIA T Al E FE2 A&
shelgt & DPBSE A He T 7} Alokg HEsto] 22Cof
A 1,3, 6,12 9 2447t FRF AARYT A7 Al7Eo]
At & A|oFZ AASEAL DPBSE AIAT & HigHS
100 uLA THA] Y3 MTS A|9FS 20 uL B2 F ZHA| 2
plateE 7HR4A] Y& ZAAIZ] T incubatoro]] 4A]7F ThA|
wjoFslitt. 71 & ELISA(Bio-Rad Lab., Hercules, CA,
USA)E ©]-&3to] A=At A ARt 490 nm o] sHo = &
J3He Aolols MEE =3} shalth

Nucleocounter® NC-100 system 0|2 &t

cell viability &8

BFE AEE 6 well BiFF A 22k 2x10°702] A2
£ AFsta JAlo 82 5= A =5 12 A|ZF B & incubator
of| Al v Fstlct. Al B2 JH & gelsta vigHS A
71513 DPBSE Al AT & AloFS 242k 2 mLA ¥ar 22°C
Aol Bystqict 7] s gH Al2o] Fdet vidS &
Q57| I5to] 0AIZE w2 AlFE H7IoHA] kAl HiZ &



Astieh ES ZH2E] well 1, 3, 6, 12 D 24A]7F 30
NucleoCounter® NC-100™ system(Chemometec, Allered,
Denmark) & o] §3ko] A o] JEL-2 Z43teict 4
g2 SlAke] AR whet o] Fof Fth. NucleoView™
(Windows 2000, version 2.2) & &oto] 235 &I
of £ AL 2 otk 35] W A gt

%7:“ =P

EGCG 9] 5= z}o]o] uhE PDL cell®] A7t
el g v sH] 9J5}o] Repeated measurement ANOVA
testS A]9Y5}992 ™ Duncan’s method 0.2 AFEHA o1
o} 183l 7} AJFolA EGCG 9] 5k Ato]of whE -2
A4S A E 7] 5] oneway ANOVA testS A Y5}
O™, Duncan’s methodZ A HA st BE AH0
Al p <0.055 723t =2 = Hrfstlth

=
=0

A%

MTS AssayE 0|8t MEZ&ET ZAL

Table 1. Optical density of each experimental media
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AT S tha 2 4719 FFOo 2 YERTH. o]
S A HAMEBSS, 1, 5 % 20 M)} F HA(HBSS, 1,
10,20 & 50 uMH) &= AR AF o2 NZSAHE7 =
7] TAIZHRE 12A12071R] & HsHE HolA] gkt 18
L} 244]7bo] A3t N EZEo 4= ¥ = (optical density;
OD)7} 0.30 $%0 2 "o = S &2 2= 9J9]Th (Table 1).
<, HBSSO] A E 2| FAhA| L] B4 o vl w5k
o 5714 9] skol A 9] 9]/ 0] fl= A= YEH (p
>0.05). LT A7 AZE oA 9 Bl g H QS uf Al
ST 5 pMTF oJAto] HBSSZT} BE A|ZFtho A &
ASE Ao 2 YERETE (p > 0.05). Al HA H 3 100 uM
TO g IAIZE HY Al 2ZAdo] 035 2o g HojH o,
6A1ZF o] Foll= FFE7F0.26 o2 BAE7} HolA|
+ e WET 5 AT (Table 1). WA 2O 2 Tap water
T 1A|ZE o] 2 RE T3 7 0.23 ez Al /o] v
G 27 WojA= A WE D 4 AT (Table 1).

NucleoCounter® System2 0|25t M| MZEE ZA}
HBSS, 6 &4 =2 EGCG &9 ¥ Tap watero]] A%

Experimental Storage time
group 0Oh 1h 3h 6h 12h 24h
HBSS 12 0.57+0.03"" 0.41+0.03"° 0.38+0.03"" 0.40+£0.02*®  0.45£0.02* 0.34+0.04"
1 uM EGCG 1,2 0.55+0.08"% 0.43+0.16"® 0.42+0.05"5¢ 0.41+0.04"®  0.45+0.03" 0.35+0.04*
5 uM EGCG 1 0.62+0.10°¢ 0.54+0.17° 0.38+0.05"® 0.44+0.06" 0.45+0.03* 0.34+0.03"
10 uM EGCG 2 0.49+0.07" 0.40+0.07® 0.43+0.04¢ 0.36+0.05° 0.44+0.08" 0.290.01%¢
20 uM EGCG 12 0.61+0.07°C 0.43+0.07"® 0.47+0.06° 0.43+0.05* 0.30+0.11% 0.30+0.01°
50 uM EGCG 2 0.69:£0.09¢ 0.38+0.03" 0.38+0.05"" 0.37+0.07° 0.36+0.10"" 0.30:£0.02°¢
100 pM EGCG 3 0.56+0.02"" 0.35+0.03"¢ 0.31:£0.00° 0.26+0.01¢ 0.310.00° 0.26+0.00¢
Tap water 4 0.49+0.06" 0.23+0.10¢ 0.22+0.09" 0.24+0.08° 0.300.08"° 0.26+0.49¢

1, 2, 3, and 4 presents a significant difference in repeated measurement ANOVA test (p ¢ 0.05), different letters indicate
€

statistical significant in one way ANOVA test comparing each group at the same storage time (o

0.05).

Table 2. Survival rate of PDL cells at each experimental medium using NuceloCounter® system

Experimental Storage time
group 0h 1h 3h 6h 12h 24h
HBSS 1 91.4+5.7" 94.8+2 4% 92.2+6.0* 96.0+£0.9" 91.6+7.2" 86.1+7.0*
1 uM EGCG 1 93.8+5.2* 95.5+1.8" 89.3+4.7°" 96.5+1.3" 94.3+1.9* 87.3+5.5"
5 uM EGCG 1 91.8+7.0* 95.1+2.4% 91.4+5.7% 93.7+0.6" 90.3+1.5" 85.7+2.1
10 pM EGCG 1 94.0+2.5" 92.2+5.0 91.0+3.1 94.8+2.74 93.1+1.7* 85.4+8.8"
20 uM EGCG 1 92.6+7.6" 93.1£1.9" 94.2+1.5" 90.6+1.5™° 86.7+2.1" 86.8+3.0"
50 uM EGCG 1 93.9+5.3% 93.9+1.7* 81.5+5.4%¢ 77.3+6.8° 73.5+6.0° 60.3+5.9°
100 pM EGCG 2 95.0+3.6" 88.1+8.0" 74.6+6.9° 79.1£13.5%¢  30.8+53.4%¢ 31.3+54.25%¢
Tap water 3 92.5+7.6% 16.3+28.2" 0.0+0.0° 6.3+11.0° 11.7+20.2¢ 0.0+0.0¢

1, 2, and 3 presents a significant difference in repeated measurement ANOVA test (p  0.05), different letters indicate statistical
significant in one way ANOVA test comparing each group at the same storage time (o ¢ 0.05).
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Fig. 1. Viability of PDL cells maintained in each experimental medium using NuceloCounter® system.

S A FRAYAN = AL2004 1, 3, 6, 12 H 24A]7F 52t A

T AU N Eof B2 YMEY HE FF A
Astal A2 AF =45t HE<Q NucleoCounter”
System & ©]-&-5to] B7I5FATE 8714 A2 Al 7HA|
o] AFLE Yetgth A WA BFZ HBSS, 1, 5, 10, 20
9 50 uMTEO 2 A7to]| whehA] A4 S] A|3E7F APESH=
A= EAT (p <0.05). o] AT F 50 uM-= A 2|5
Tol A= 27100 90% oSl AlZAEES Ko 24
AIZE 5ol oF 85%2] A= =2 A|ZPEEE HBSS9}
FARE AYHE B AT (Table 2). Z124 0] F 50 uM-2
B YA 7HO A 9] M| ZEAYE-E-E ¥] S one-way ANOVAH
Aol Al 6A1ZE o] FHE| Q] EEC] WA UEHH (p <
0.05) (Table 2 and Figure 1). & HA FAFS HQ AL
100 pMTE2 = 6AIZI7HR| 9] M2 E2E2 A HA BFS
Hol 53 & Zol7} I oY 12417t o] F-of] A2 A&
£9] 30% = F2 5] olA= FFS E3tt (Table 2).
upR|9tO & Tap waterw--2 14|17t o] FFE AJEg0o] &
5] GojR|= A BT 5= AT (p < 0.05).
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o) 7H54g Hol 1 9k 1
s olo] 47hE9)
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S3turt ofe] 5EE st AR 548 74
EGCG 9] H2e SEe Lolr 14 slgich £
HBSSE: AlAA %948 5l0) 4 2HEE e 229
AAFgH o7 AEQl HE 270-290 mosmol/kgo] I pH
L 728 AlE 2o HA% 248 7M1 9o, F
Al Alzo] &S Q& 7|7 5 HESH= 5= Al
d Aoz BHyE9irt” o]o] 2 7oA HBSSE &2
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Y PHoRt 9N PS Foto] AH AE S ALY
M, AE F4 A RA F9I90E o] §5te] 25K

H, MTT assay, MTS assay ¢} o] n|EZEg|ol 4 &
A& olgshes W 5o] F2 ARRHI kP o] F
MTS assay+= MTT assay2} 5 L3t A& A&l MTS
assayol| Al A5+ formazand B2 LI E 7R EE
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7H 5= Qs RS 7HAAL Slo] A 28R AR

A5kt
FZole % % Axee =3} 714 S Es}o]
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W51 =ik EF YA E] AL Lysis buffer® 3
2I5iof 34315je) Ao §5I A A2 7%
£ A& "tk o] FHEL Nucleoview' ™ (windows
2000, version 2.2)2 £5}a] A5 AAE T AL PE2ES
& o A Het & Ao A= MTS assayQ] Al Z&/J =
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= AT WEHA 100 pM 5 &=2] EGCGEH2> /\1]55—':—'1—*3 o]
Yefh A0 223 4 Stk Tap water-L 1412 A
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o2 2T ol $EBY| W AHEY FES <
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2T} webd 5 27bAel ATIAE 120 uM Aol
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O 7 Alm
2 E
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&0 dFE £ = IS TEop o, AFAA L
o] Aol Qlo] MEALS Uo7 o= EGCG«] 243
IS HAlstedrt. T 20 uM 12 ©]5H] EGCG &
N o]- g3t A A off Tt ML {4, FAtst,
o 9 FEZ 28] Bet F7HEQ At Hagd How
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