I.N B

37 ole e 7152 74D Sl
w3 Q3P HE R BHES W
AedT Agdel EAGE. te 2o
2YAZ ol Rold P4 WA 54 BAY
el A egT Aol AFAPel e
ol e B AT AYTY, AFABe
Amel W BB AedTAEA 24

Lorr 2

W R Faole FE WSl BE AT £
UL Y. Mandel3° & A% 44T

el Al gt el Fxol Fvlksie, e
Al AL 7 A3pAdo] AAt7) w
Frole TR A Ao dulAs Agsie
Zh4re] o] Fistda skck. ¥ Klein-
berg®} Jenkinow="" A€l T4 Fxe F
Aol Fo #I AFA, d7IAHe] B
BV} 2o NFAS Y M E Bl

BARTh EF A9 o B Faole
R 4Pl B A4 A5 Frksht

AAFAY Aeode FATE 940 vt
sty

AegdTy TR 7l F4F d¥E
3l A2GF AEde AT, 28 4T AXE,
BYT 59 HE A, Ms1F<l Na, K, Ca,
f71 AEQ] @St 9uAE, IgG, IgA,
IgM, albumin® fibrinogen 9] @Ay,
FAE /4, WEL, 33 $4a 59 giab 4
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&7} acid phosphatase 9} lactic dehydrogenase
59 E4F X Y+, Orbans® &
AeFT FEde] Fol % R AT "ol
Z4B@3A} Aok e, Borden$'W&
ALAdFA @79 AoVt ASFE XegT
o] Faole w7t 35 HE gl Bic-
kels92 A2FT H&d9y FF Frole F
T Atolel A@BAE AL A EF Te-
nenbaum3*®# Rapps”& X4o] gie +3
A Ae] gl 9 e vl A X4 Fge] e
Tol A Zg B e Fx SIS} a0l
o A4S Badith, Warren® S ZE A
E8AHQ A QoA o] 23t & HjojslE F
B2 EAdte gRYote 4% pHYl &%
AFAA, F7HA] Bel Y gRY ol H| &L T2
Ay pH A3 2R =Y, 542 {714
2 Bo7le gRYold] o) Fe-Hed, W
pHolXM & =Y ote) cko] Bk wigt 54 0]
Re W, & pHAAME A9 grYolgt
S2% XN3A dF U3, vol&sE ¢RY
o7l ol&3tE YRUYolrrTh foldtA =3
HHE TXIHL s, 222 Xed
T o} AL AFEQ] olidsighAe) g o] A%
pHY %71, 849 AEQ gRYele] EAx}
EFF A gt B34 Fo] 3, 1A
o2 AFAE B4 dAr}t F& RAFm
A,

Aed 4719 4 ool 77 oA



Aol FEE WIANIE Tdhie ajle
¥k X3 A g ojck, 53] 1930'd Hederman
ol 93] ZE{ZFHAAZ /LA calcium hydro-
xide (Ca(OH),) & Aol M#T-E 53 Aotd
2R Fiole FEE FSATIE A=
a2 Y} 2, o] Ca(OH).= HAFHEF
A4 FHE Ade TS VA Ao
2 2a=@Eq 9lovt of3 1 714 1ol
EFPS Aejo|tt.

dutzoz AxF A R7|dE
A X7} A F vlA 4ol B FLRE o|F
AXE AEZY HEstd HE A3 T4
ZYdd, o|dFE MNIEELS 33l
&5 ZH3te T3 R qdEch B
AR AFRAEE G438 FHst H2ZE
AN ZATY EAL A48 oo HIH
o2 g7t AAS Kol 202 YAHE
HAHg B,

ANFZzA9 AF FAHAA AFEAEE A
ZER oAz B 9o FaF
AL 3= Aoz 48A Y. £E Lowe-
nbergs < 71A EHo] MX9 o]Fe R
F84¢ ¥t AE FAe FIE 93
in vitro ZollA X Hell ZPH-E MR 3L A
FANAZE FFA A B o 2ZM X ofulj 2| o]
9 3% F 538 =2F o P

NFzHe FA4 Xfd ol 71EA A2
Aol 2 FAPA X7} &7 ol £33 F
AEe AL AX 75 F8% Hog ofn
A v Qo FetAd e e FxA guE
FAE A AFAds BEA] XSE-
RB&o] gojolut Ich®, 3 ME FE F
g 4 AR AHAAM FoF 89 F9
sutete AL ol & g2 AR, o
G A XY 337 23 F2 E ik 8¢
Heg Ag3he AF Ut FA0L TR
olth, & 9 dFolA Lengheden® A
FQIth A 8] Fite) 713 [y F5F pH
728 2A3n AX G AGAA Fiole
eIt 743 wet AXE GRo] FAHeR
Wl g weda 2EIE Y. 283! Lenghe-

den® Jansson2® RFAd AHHEAMFEAA

i
s
A
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o) o] DNAZAE S Hole 5= pH 75 22
Buatgck, 15 =3 pH 7.8 o] 49 FEolA
EE MEe] e EH9 blebbing® tlE-o
A g zZv]g FEE BYFEJAdn
k. & AE 549 Ao He FHF
HyE BaFvy, % Lengheden®, Ham}
McKeehan*’, McAteer® Douglas® & ©]59}

S AREAHREY 7F5E 98 FAT v
pH 72014 7.5 Atel 21l 3t o™, ojH F/H<]
AEEL pH 66914 7.8 HH9 =& AE
Fx AT Easiyot.

webA, B AFE 7AW st 87 9
g2 3 Hiyo R Fhol TRt AF
Age Xf HHo vAe TS 7P
A3 GAHA ATF2H HAdke #7 Wiz
AE WSS 13T & e 4843 Ad3E
APetdct, §{7 WslE 93] AE vgR
Fiol FEE gElsty XFAAAETL 7]
AW 2z fGo ojug IS don F
F9 AXE 849 Jepde wg& 1EE7]
iaf v g AFAHAE 4ol FEE
gt MEe H3 Pzl RAY AX
e, 4= ¥ SHZE Hrigh

al
b= =

I, 37 &= gy

1. o7 M2

D AFAUAHES] FH]

E A7 AR E AFAY MEE 2 &
Hog ¥z 3 A7 A 3 oiFX A A
oAtk EA o kM A& WA e 4
2 wAldstg o 2 HotE A, Aote] A2
7 173904 AAS AFIN2AL 40 %
2-ejo} ¥A (Fetal bovine serum, Gibco Co.,
USA)3} 20 % A A (Penicillin G, Streptom-
ycin, Amphotericin B %, Gibco Co., USA)
£ 71§ o-MEM(Minimal Essential Medium,
Gibco Co., USA) 2.2 33 AHsQct. ¢
At 2L AlHF F 60 mm HE 8] FE i
ZHA (Nunc Co., USAYZ &A ¢f 1 mm’ZE
Adstct. AAd3 23L& 2087 37C, 5 %
CO:, &% 100% <] vi%7](Bantex 1820 IR,



SHELL-LAB, USA) °lA s HAld 24
o] HEE WA F, & WG HAD
2mée] 10 % SElol AF 1% YAAE X
35 o-MEMS 718l @Y Al ¥ 3o 8A4d
71X 39 HFo 2 v AB3AY. 3
A3t i FF vl gl A A3k HBSS (Hank’s
Balanced Salt Solution, Gibco Co., USA)Z
23] M3Aste BAHA e AXE AANA
ot 22d AXxe] E2E #8 HBSSE A|A%
¥ 025% Trypsin/EDTA (10%, Gibco Co.,
USA)E WgEAZ 2ne¥ B3 P4 E2&
ANg#oez &7 1,200 rpm 22 1087 9
A, 93 F 43 A-E AAs HBSSE
7F8led AlAE F Vortex mixer® EFsin
AE B{dg grEo] 60 mm WF HA ¥
F3td o), wigde Axe FEF F4o] ¥
&3 Jehd w7zt 29 £ 39 7HFHe=
stk ¥ AgAE 43 WA 53] Al
Hjokgt X FRAUAHEZE ©]-§3tH .

2) wjFRe] Fu

gl oA Zty] g Fiol FEE
HE7] 993 1 M NaOH$} IN HCIE ©]-43}o
pH meterE &3} 6.6914 82714 02 HH o2
ZZHUT. B AHol AFS-E 27 pH &
749, ole AE HUISIA g Y
vkl o) FEvl 748 B Wil

2, o+t 2y

(1) F&ol2 &9 W3yt AlEo Ao
vxE 9%

1) MTT assay°l &3t %7}

A48 %Y 35 mm platedl] 3X 10719 AlE=2
et £59 Al olv] vlE] ¥& +
Aol FE 6694 8274 027t =3
2 v gde slsted 24417t 48A)17HESE Al
¥l BAgE B AT A X Fieg
HHAo R Hrksly] 8] FarE ¥ X
B4E SAAY. 24173} 48] Tt &
7174 5 A ES5d 33 MTT(3-(4, 5-di-
methylthiazole-2-yl)-2, 5-diphenyltetrazolium
bromide . No. M2128, Sigma Co., St. Louis
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MO, USA) &9 50 u£E Z+ wello] ¥ 3|3t
2t Wi%F MTT €4& vEi, DMSOE
50uf4 #713lY Formazan 23-& &3 A2
F AE 459 ZHE 913 96 well plate
4o 2 &7}, Plate® & £E ¥ ELISA anal-
yser (Model ETY-96, Toyo instruments Inc.,
Tokyo, Japan)©ll plate® ¥& T 630 nm
£ 7]1F22 570 nm 9N FR=E SH3A
o A¥e 7 Fuld e Algon,
ol A¥eict A ffo] Eo IA ¥ )
FAg dzroeR 3ld RE 4Y AR o
&3 o] YT HEEE 4F Y.

NEZAT (%)=48 welld] T35 /UZ
well & F3%= X 100

2) AEF AR o7 Ht

A44d 2 35 mm plateo] 3X10702) A E=2
BF3ln B9 FAld ojn] Fuld & F
A0)L FE 6694 827HA] 027148 =3
g A 71t 24A|1 7k} 48A1HF < Al
¥ BA&E Hrigoh. wig 193 2R
2o FAEE Yrlsly] 3 =9 ¥r| A
(Inverted Microscope, IMT-2-21, Olympus,
Tokyo, Japan)olA M E4& G s|A] X9
23 A& HJrigo.

(2) Az ¥e B3

271 FER 24, 48717 BL MiYE XF
XY Felg ARErZAoz #FS)Y)
A3t AE wtAghde] wjgE AEE 01 M
cacodylate buffer(PBS, PH 7.0-74) 2 ¥=3
A M3 F3, Karvonsky's solution (1%
glutaraldehyde$} 1% formaldehyde &% (0.
1 M phosphate buffer, pH 7.3)) 22 13} 1
A& AAF F 1A T BB BB}
Ao, 2F A 0.1 M Cacodylate buffer®
33] MA3l3 Osmium tetraoxide®Z ¥13 &
AARE F 1 AT < S BBASIF.
uiA]gte 2 (0.1 M cacodylate buffer 2 33|
ARE 50%, 70%, 90%, 100% LALA
5-10%7 €& A dzsigch



% g9As8 dzxd g gUAdsin 449
ASE ¢FuEAe A8 silver pasteZ
2A%§ Fo jon sputtering/vacuum evapora-
tionol 23 & 600A2] FAZ 4 F F4}
A+ ¥u) 7 (HITACHI X-650 Scanning Elect-
ron Microanalyzer, Tokyo. Japan)2& =5

L3 500809 wWiez BFEHIUG.

3) Axe S4x € Fxz9 Hrt

A AL 24 well plated] ¥F3F X5
A Zol) ojn] FH|F FAholL FE 66004 82
7AA) 9] wiokel-& 718 A 24, 48, 72A17HE ¢
) 3kt

vj ¢ phRjEhd X FRAWHEE 4% parafora-
maldehydeZ 1583 L33 ¥ PBSE A3
32 YA3HA1Q PCNA(monoclonal, Dako,
Glostrup, Denmark) & 3% T2 A4se
1:15022 343t 1A% Bt FFAIF|L
PBSE AH&&te AHF F o= & (anti-
mouse Ig G) & 2083 A3ttt 1 Stre-
ptavidine alkaline phosphatase & 2083t A
2)3F F Aminoethylcarbazole(AEC) 2 241 A]
) ¥ AAsN}. PCNA A&e F8An 7
(1008)) & 2 359 o] Al &gste] o
F5E o4 94E AL Sz A
o, 3359 FARAI}F Azt ARRA HE
FE AZSE I AE 8 F3 Ax s=
Wi MEEE #38le PCNA AF§ 73t

k.

EY Axe FIAT Hrier e WPez
MTT assayol 9siX= 2 A X SAHZE
7t

4) A Az

Z} FEo Aol @E thE T tiE WE
2 §4d X g49 Had FHEAE
T8t o] 59 FAFEAHY frgdL 49 £4
4 H(ANOVA)H Duncan’s multiple range
test & ©]-&3t A Bk

m, ¢+t Zof

1. 20|12 52| W3l MEe B3l
0% g

1) MTT assay®ll &3 %7}

FholL FEE Z17] 23 wE WYL
A Eo 710 of AE 19A 22
H)& pH 6.6°14 96.35+563% & &8 =
A3, pH 6.891A4+= 93.24+ 1.97% ¢ ¥3&L
HHh pH 7.091M = 94.07+ 3.85% & ¥3&
< Efou pH 7294 dizdd H|3) F
AgE F4e gyt 10537+ 367% 9
252 24 (P<0.05). pH 76904+ o
ZTY FAH 23S Bgovt pH 7.8, pH
8.0, pH 8.20 4 Z+2} 80.68+ 3.94%, 78.25+ 4.
54%, 8037+ 0.99% o] F-&&F Ko o=

Table 1. pH effects on attachment of periodontal ligament cells at lst, 2nd day by

MTT assay (n=5).

pH

6.6 6.8 7.0 72

Time

74 7.6 7.8 8.0 8.2

93.24x
197 t

96.35*
5.63

94.07=

1st day 3 85

105.37 %
3.67

100.00t
459 t

92.56+
3.68

80.68 =
394 1

78.25 %
454 1

80.37%
099 t

82.02*
7.50

111.27x
1.26

11375+

2nd day 5.46

1.83

148.59

T

100.00=
736 T

96.60*
8.10

89.05*
393

74.03 =
199 ¥

6245+t
137 ¥

Control group : pH 7.4
Cell attachment after 1st,
activity is expressed in

2nd and 3rd day with different pH concentrations. MTT
mean+S.D (%) of attached cells

t. ¥

in media.

Statistically different from control group (P<0.05)
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EA A0 2 f-o4d0] A #AIA T (P<O.
05).

vj ok 2 Aol = @& pHell A pH 6.6 82.02
+750% & A9slz+ pH 6.8, pH 7.0, pH
720 A 2+z} 111.27+ 1.26%, 113.75+546%,
14859+ 1.83% 9] FAgHo2 {KoH Ue
A 3389 3718 & 5 UAH (P<0.05).
¥ pH 769ME di2dH FARE &2
B9 B9 Avh, pH 7.8 olFdAMe B4
Hog Fo4 A FAg FFAEE EYY
(P<0.05) (Table 1).

2) MESF A 38 Bt

Fhol FEE 47| @3 wE WIdE
AFAY A Eol 718E o A 194 =Tl
H]&] pH 6.6914 97.86+ 4.46% & ¥-24&& B
%3, pH 689X 96.68+5.79% & B3-S
B o}, pH 7.091A4E 98.70+ 257% & #3
£8 393, pH 720X 98.09+ 3.89% <
2382 2goh pH 76dMe dzed &
AMg B2Eg& 2oy pH 7.8, pH 80, pH
8204 Z+zt 8214+ 546%, 61.84+554%,
7143+ 5.19% 9 23-&& BFeH ol T4
gAoz oMol A ZAaFD (P<0.05).

vjoF 2 Aol pH 6.6914 93.02+ 7.68% &
A 98t E pH 6894w 9547+ 354%, pH
7.0 A= 10253+ 4.65%, pH 7.291 A& 106.
80+ 391% 9] Hzgg Bk ¥ pH 7.65%

7894 =T KA #F9 ¥FALE
H2AAG, pH 7.8 olddMe FAHez #
oA A #TAT ¥ 2HG(P<0.05)
(Table 2).

2. MEe| HE 2tE

AAEw 7 (HITACHI X-650 Scanning Ele-
ctron Microanalyzer, Tokyo, Japan) &2 25
SUsA 500 ¥l9) wj&2 FEF XNFAdA
E9] e 2T pH 7494 B33
AEEZIE Rolw AL A2 FHE
BAFAT, pHL749 A 2T H&] =
Joze 17 & WHIE HolAe fstou,
2T Hl3 MEe] 7|7t 43t FUHE 2
F& B, AE T HWolA AL
4 AT 121y pH 7.6 0139 LFEENME
g 19T, 29T EF AXE9 M &
71E°] 44E EFE B F AT dETA
HjE AxHog AEe] &Ho] FolE g
AFEe pHAMNED O W& A H5g B
gFA. (ARRER)

3. MEe AT % AT TI}

1) MTT assayE ©|43 HE 4z ¥
7k

FAolL FEE 7] 2E8) vE vgd S
AFANAE 7S o 4F 194 g2
o ]3] pH 8.2914 80.98+ 5.71% 2| $AI%3]

Table 2. pH effects on attachment of periodontal ligament cells at Ist, 2nd day by

cell counting. (n=5)

pH
Time

6.6 6.8 7.0 7.2

7.4 7.6 7.8 8.0 82

98.09*
3.89

97.861+196.68 % | 98.70 %

1st da
S 446 | 579 | 257

100.00£{92.12 %

71.43%
519 T

82.14%
546 T

61.84+

2.67 6.76 554 T

2nd day

7.68 3.54 4.65 3.91

93.02£195.47+(102.53+ |106.80= |100.00+ | 93.74

73.14 %
536 T

7537+
371 %

9046+
3.65 4.76 6.57

Control group : pH 7.4

Cell attachment after 1st, 2nd and 3rd day with different pH concentrations. Number
of attached cell is expressed in mean*tS.D (%) of attached cells in media. t,T :
Statistically different from control group (P<0.05)
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o2 o4 e BAx ZFAE BHYAT,
ATE BF UZTH fAE Al XY A48
Bk wig 2¢ Aol pH 7.6014] tixFo
H|3] i1 13529+ 6.78% 9 94 A= A
9] F7Hg B9 (P<0.05), A F2F =5
dizTd ws FANHA fod4de glout
%t F7ME A& Jehig (P<0.05).
HF 3 A Az JA] vik 29AYL FAS
e BAk. 13y pH 803 pH 8.2004
2ol v3) 22} 88.54+ 2.91%, 88.64+ 2.75
%9 TATHOR Fo4 UA BaE AEY
AT FEHAHP<0.05). 3¢Ad= o}
F7YA 2 pH 7.690 A4 th 7ol vl 8} A2 113,57
+397% < BATHOZ §A Y= HAE &
49 F7p7F #3251t} (P<0.05) (Table 3).

2) PCNA A$E o188 AZe 24% &
3

AZF7% F980) S4E G134 5] Alo|
o 1 AEE 8 %7 8 B 2H3)s
QAgos WY A WY 19, 29, 39

2% dz2F9 pH 7420 ¥& PCNA AFE
By % 19 A pH 74914 351+ 0.29
Ao AE7F B9, pH 7.2014 Hio] 4%
398+ 049719 BANHoz2 {4 Qe
MEFQ F77F Yo (P<0.05). ¥k 1
9] FxdAE 2T H3) F4o] FuE
AEge] Z4E B F Y. pH<S7.29 A
FEoM B pH>7.8 °l3dAMe dzFel
Hj3] FAITH O E FoEUE A ESFY F40t
FEHAJG (P<0.05). MF 295 =z
ol B8] pH 7.09014 o 4.73+ 0.37719] A
T F7ME B £ UANAT, 2L 099 ¥
oAl ) F 19 A <} TR 2 F4 FEo]
Ae AESFY ZA7 FEHUT. Wi 3
Aole g 197 2GR 9 vl&g F4e B
At

AT 25 pH>7.8 oA BAITAH o2 {24
QA (P<0.05) th=7<l pH 749 €3] F4
o] gt Mo 471 HAF FoJE AL B
F AA} (Table 4) (AHAERE),

Table 3. pH effects on Cellular activities of Periodontal Ligament Cells at 1st, 2nd,
3rd day. (n=5)
pH
. 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2
Time
98.19* |104.56 = |105.42+104.27+{100.00+t | 91.11 £ | 93.36 | 95.14% | B0.98 =
Ist day 6.93 1.20 8.31 7.16 |9.02 ¢t 6.16 291 218 |571 ¢
111.83+123.30+|111.49£ | 98.43+ |100.00X(135.29|112.07+ | 97.54+ | 97.88 +
2nd day 1.66 8.87 2.12 149 [1.08 ¥ |678 F 5.76 241 2.67
3rd day 108.27+(104.05£|104.24 = | 93.11 = |100.00* {113.57£103.23 % | 88.54*+ | 88.64 &
6.22 1.53 6.93 448 070t 397 ¢ 063 291 t |2.75 t

Control group : pH 7.4
Cellular activity after 1st, 2nd and 3rd day in media with different pH. Cellular
activity is expressed in mean(%)*tS.D of cell in media. T,T,¥ : Statistically different
from control group (P<0.05)



Table 4. pH effects on Cellular activities of Periodontal Ligament Cells at 1st, 2nd,
3rd day by PCNA index. (n=3)

~SPH |6 | 68 | 70 | 72 | 74 | 76 | 78 | 80 | 82
Time
243+ | 356% | 338 | 398% | 351+ | 256+ | 134% | 101% | 134+
Ist day [031 1| 026 | 031 [049 T| 029 | 033 |024 /065 1032 +
(69.23) (101.42)| (96.29) |(113.39)|(100.00)| (72.93) | (38.18) | 28.77) | (38.18)
236+ | 346% | 473+ | 350+ | 452+ | 455+ | 352+ | 2.23% | 144+
ond day [0.39 F(025 | 037 032 $| 033 | 028 [027 /056 ¥ |037 %
(52.21) | (76.55) | (104.65)| (77.43) |(100.00)| (100.66)| (77.88) | (49.34) | (31.86)
217+ | 375+ | 453+ 1300+ | 421+ | 3.56+ | 256+ | 202+ | 123+
3rd day |037 * 024+ | 024 | 030 | 027 |021t [025+ |046 t 027
(51.54) | (89.07) |(107.60)| (92.64) |(100.00)| (84.56) | (60.81) | (47.98) | (29.22)

Control group : pH 7.4

Cellular activity after 1st, 2nd and 3rd day in media with different pH. Proliferating
index is expressed in mean(%)*S.D of cell in media. t,¥,t : Statistically different
from control group (P<0.05)

160
140
120 +
100

W Ist day
£ 2nd day

(%)80
60 |
40 F
20

et

itk A T B

6.6 6.8 1 1.1 1.

O 7 T i

Fig 1. pH effects of attachment of periodontal ligament cells at 1st, 2nd day by MTT
assay. Time course of different pH concentration on periodontal ligament cells assayed
by MTT. Confluent cultures were incubated with different pH concentration 1st, 2nd
and 3rd incubation day. Values are mean®tSD of four to five cultures of
representative experiment from a total five experiments.
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120

100

B, 1st day
8 2nd day

80
(%) 60
40

20

i

8.2 (pll)

Fig 2. pH effects of cell attachment of periodontal ligament cells at lst, 2nd day by
cell counting. Time course of different pH concentration on periodontal ligament cells
assayed by Cell count. Confluent cultures were incubated with different pH
concentration 1st, 2nd and 3rd incubation day. Values are mean*S.D of tour to five

cultures of representative experiment from a total five experiments.

140 e W ist day
ES
= 8 2nd day
120 % . % W Jrd day
100 EREpE = I &
80 1 K1 g s NE
60 = e g & £
40 R B = =
g g =
20 g 5 =
. ind i §
6.8 7 7.4 1.6 1.8 8 8 2(pH)

Fig 3. pH effects on cellular activities of periodontal ligament celis at lst, 2nd, 3rd
day by MTT assay. Time course of different pH concentration on periodontal ligament
cells assayed by MTT. Confluent cultures were incubated with different pH
concentration 1st, 2nd and 3rd incubation day. Values are mean*S.D of four to five

cultures of representative experiment from a total five experiments.
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5
4.5 + %‘ =
4+ = =
W 2.5 | £ | &
T 2+ % g E =
1.3 + E a 2 :
0 £ =
6.6 6.8 7 7.2 1.4 1.6 1.8 8 8.2 (pH)
(A)
120
100
\
80 / \\v’/ N\
/// \N\ -5t day
¢ —o 1nd day
8 & , ~o=—3rd day
40
20
D L . 4 —— L 1 1 o

6.6 6.8 7 7.2 7.4 7.6 1.8 8 8.2(pH)

(B)

Fig 4. pH effects on cellular activities of periodontal ligament cells at Ist, 2nd, 3rd

day by PCNA index.

(A) Number of immunostained cell

(B) % of control value
Time course of different pH concentration on periodontal ligament cells assayed
by PCNA index. Cells were cultured with different pH concentration for Ist,
2nd, 3rd incubation day. PCNA index was determined by method described in
Material and Methods. Data are meantS.D of four to five cultures of

representative experiment from a total three experiments.
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v, &2 %« nF#

oA AFA Y EHg 2437 A3l
ME, AFURAELY o|F T DNA ¥4
38 =, AXo ¥4 ¢ F2go] aFHo]
Ak, 2P (FH g MdE, ¥ A
Fde] AAZE Mde) obd, AFANAES
A Al o]F 9 FAE T AFHF 9
o] ] zjAdolehe T A B X FAuiH £
Aoz M olFe RIAe wjf
23}, Bruce?y, AFEAIEY c|Fe
Z4o] AFAUATY T2HY dYH A
A3 49 AT zdolg dH. XFUH
AZE FRT AF 713 A& Ze IAER
ZA3d AXU 713L R HAESAHE U
A3 Yo, £ o & g3 LS
Bojx A YA BExe FH 7H3 &
Ho|m®, F Ao FAd= 75E THAHF
» wietd QAo goIte JlFE RAeEHAL
a2 k. o] 3 o] wWiFof] Fde Aol
QA R FAAE] ZHo] RFAAXIL Y
=
T3 NFFQ FAe X dig VA 3
AT 54 Adegre Fgd o8 MF
E9 AF A= 0oA O 7|49 HEE
o]lgFTH] Ko XFAAE I AAE
o]0 2 AT AHE £ ¢ U Wige
Aol FAHJYoERZ, AFAUAEE wjgst
o B Ay o)&s|nt

HAE H X B3E =T F Ue pHY
Wy gutzeg w9 Hu MEY FH
el o= AE I, Lengheden™,
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Fig 1

Fig 2.

Fig 3.

Explanation of Figures

A scaning electron microscopic findings of periodontal ligament cells at 1 day after
incubation in pH 6.6 medium (X 500).

Slightly increased cellular volume and widening of intercellular distances.

A scaning electron microscopic findings of periodontal ligament cells at 1 day after
incubation in pH 7.4 medium (X 500).

Periodontal ligament cells are spindle-shaped and have a typical spread appearance
indicative of optimal culture condition.

A scaning electron microscopic findings of periodontal ligament cells at 2 days after
incubation in pH 8.0 medium (X 500).

Loss of spindle shape and apparently shrinkage of cell and widening of intercellular
distances.

Inverted microscope photograph by immunostain of PCNA with pH 6.8 medium
at periodontal ligament cells 2 day after incubation (<100).

Arrow indicates cell of G1 to S phase in cell cycle.

5. Inverted microscope photograph by immunostain of PCNA with pH 7.4 medium

at periodontal ligament cells 2 day after incubation (X100).
Arrow indicates cell of Gl to S phase in cell cycle.

. Inverted microscope photograph by immunostain of PCNA with pH 7.8 medium

at periodontal ligament cells 1 day after incubation (X100).
Arrow indicates cell of Gl to S phase in cell cycle.

. Inverted microscope photograph by immunostain of PCNA with pH 8.0 medium

at periodontal ligament cells 2 day after incubation (X100).
Arrow indicates cell of Gl to S phase in cell cycle.
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Fig 5.

Fig 6.
Fig 7.
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— Abstract—

BIOLOGICAL EFFECTS OF pH CONCENTRATION ON CULTURED
HUMAN PERIODONTAL LIGAMENT CELL ACTIVITY IN VITRO

Seong-Ho Kim, Kui-Woon Park, Hyung-keun Yoo, Hyung-Shik Shin
Department of Periodontology, College of Dentistry, Wonkwang University

Periodontal therapeutic modalities should be re-establishing and regenerating the perio-
dontal tissue previously lost to the disease. To achieve periodontal regeneration, periodontal
ligament cells must selective migrate to the deneded root surface, attached and proliferated
it. Local pH concentration is one of the most factors that periodontal regeneration. The
aims of this study were to examine on biological effects of pH to the human periodontal
ligament cells in vitro, especially on the cell morphology, attachment, activity, vitality and
viability. Human periodontal ligament cells were cultured from extracted tooth for non-
periodontal reason. Immediately after extraction, any soft tissue adhering to the cervical
parts of the roots was carefully removed with a sterile curette. To produce different pH
levels in the media, Eagle’'s MEM was adjusted from pH 6.6 to 8.2 in 0.2 intervals with
1 M NaOH and 1 N HCI. After cultivation, Then, Periodontal ligament cells were cultured
at pH ranging from 6.6-8.2. attachment assay was done at 1, 2 day incubation and activity
assay was done at 1, 2, 3 day incubation.

The experiments were evaluated by scaning electron microscopic techniques (HITACHI
X-650 Scaning Electron Microanalyzer, Tokyo, Japan), MTT assay, and the cultured periodo-
ntal ligament cells were fixed in neutral formalin for 24 hours and immunohistochemically
processed by PCNA for proliferating ability.

The surviving cells in the medium showed slightly increased volume and widening inter-
cellular distances at low concentration of pH than control group (pH 7.4), and apparently
shrinkage at high concentration of pH than control group (pH 7.4).

The results of the statistical analysis from the experiment on attachment, vitality and
viability were as follows.

Attachment of periodontal ligament cells at 1st and 2nd day, similar attachment rate
of low concentration pH compared with control value (pH 7.4). But above pH 8.0, attachment
rate were statistically significant decrease from control value(P<0.05).

Periodontal ligament cell’s activities were maximum at pH 7.6 by MTT assay. Similar
with control value at low concentration of pH. But, the activities were statistically significant
decrease at high concentraration of pH(P<C0.05).

Cellular proliferating rate (PCNA index) were statistically significant decrease from cont-
rol value at low and high concentration of pH(P<{0.05).

This results suggested that hjgh concentration pH, in other words, alkali pH was cytotoxic
effects on human periodontal ligament cells in vitro.
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