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1. X|FQIcHM| 2| ui2t

AYXNEE EAFoz TAE ALATXE
271 FR AN o718 F U ATEEE
w218k7) Y8 200 U/mé Penicillin(Z3}HA) 2,
)3 200 pg/mé Streptomycin(FobA ek,
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3+)o] H7FE Dulbecco’s Modified Eagle
Medium(Gibcor}, ¥, °]3t DMEM2Z ®
7DNell AFAZT. Xol& DMEMSzZ 33
ARG F, AT T 1 F99 AFANE
oz AHst MAEFE UL 35mm Al Ew)
FHAl 2A BXAAH 10% Fetal Bovine
Serum(GibcoAt, I, ©]3 FBSZ E7])od
100 U/m¢ Penicillin® 100 ug/mé Streptomy-
cine] £¥¥ DMEM$ ¥ 1 37C, 100% &%,
5% CO. &F71&%%7)1(Sanyort, G&)oA
et eh, AFRAUME A He 2 HE
FAHo &3] MIFAE HAske @Y
Ao] FAHE F 0.05% trypsin/0.02% EDTAS
o] &3t MEE Fe 35t 100mm Al Eej4H
AlE o] &3l AldlujoFatda. & A=
3,44 XFAYHEE AFSEIR .
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FEAFTHLE FAE AolEF X8
ST AT T AY 1T(dRP)eE sl
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AT eF HESA|SIXN TN +& 43
3ToE &Yt 2t XolEg A4 & AAGJE
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olo] AZugko 2 diskE AME3le FdAG
¥ XFPo ol#:FH AW H9je} AT X
Aol AARYE round burE AH-3te] FAIGH
g diskE o83l AFF o|FHUY F
ARt =2 Ayl 484 AHEEE RE
Al E-& 121C, 15 psi oA 1583 IHEA§
F, 172 AAAFTAYAES AFARHD
27, 3T 242 pH 19 794 (Junseirl, ¢
B)godd] 383k 100 mg/ml sxo €HE}
Ate] ZA(Sigmart, W5)EHol 583 H5A
1F AAAFAHNGTZ 33 AH3H
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HE AlFHY 6AIIHA A&Hr I Folle
AXEgo] AFdtiy Budgenz B A
oA A1 MIYFE AFARA R 38
Z+ NEE M2 HF7le olF3n 10%
FBSE ¥ 3= DMEM 1 mé3 8 ¥l 2447k,
48N R T2AIEQE wigEte] vigd S @&
A3 AATE QAAF A AAFE A 3Y
t}. 005% trypsin/0.02% EDTAZ X z]&}o
HjgF7)olA 1083t wiFAI o #2E A
X8 FA4A- 0] 733 A hemocytome-
terE o83t Z AT 33Y HEFTE F
st 1 PAXE HFFAG. & T @
AHEAY ZA 9 AESFE 43R0 Z 8 A
Z3F AXFE AW HIHSE o] A
AR F A AEE 98 one way ANOVA
¥4& Al

4, MEREF FAMKSE0|1E 2E

Z+Fo] AL FFY At mE 3Fe s
o] 24 well A GF7)) W& 3, 2z
ZAAE7]0] 1X10* cells/mee] XFAdAXE
g 712 Wi 1 m HE ol v
Ao NAF 308, 6A1F, 24213k Bl
Ag A A3 25% glutaraldehyde(0.1 M <l
Ak, pH 74)004 nRFF, 1FAL
AASL 0.1 M ALF A dF2 53 A
3led 1% osmium tetraoxide(0.1 M Q14+
39, pH 7494 F13% g eSS4
B9 a MHSET 2% tannic acid(0.1 M
QArgtEol, pH 742 AT o Y9
AYLER S3ta AFARYE )83t
dAH o2 AZAIII jon coaterE ©]-&3to
Fog2 F3AA 731 FALEAE R 7 (Hitachitt,
Model S—2300, 9¥)& AMg3t] M EHN
F4& FFHG.
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AEFAARNA 27 AINFT AERErEE
24A17F, 48A17, T2AITA EFOAM X2EH
THRUE FALA TN A, FAAAGTRY
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€ HEPo|Ed AN TN o Be B3I}e
BRon( Fig. 1 F=), 4 ¢ AT
Foldol 24A A X28E T3 HEAL
o] A 2] FAl (P<K0.01) 9] 28] FA
A2 HEgALe|EdA 2 FATo] (P<0.05)
A yegted, 48AIMNAE N2
Bl EgAte] EF A B TA] (P<0.01D 9] 282
TIAA T HEAo]EY A 2] TA)(P
<0059 f94 e xolE BY, 724
FoME XNZ8YTH HEGAI|EJAN YT
ALl (P<0.05) ol BAA #F94e ey
tH(Table 1 #Z). Zt A A7} upg
AERZLLE FA SUlEe F4E BJon,
Z} A AR folyo] A2@E T
XE 242132} 72X 3AL0] (P<0.01) 8} 48413
3} 721 AL (P<0.05) o) A, FAAEA 2] 2o
M 24T 7241 3EAF0] (P<0.05) 9F 48417
3 724134l (P<0.05) o], BIE AL EUH
T Me 2447 7241 7HALe] (P<0.05) ol
A e tH(Table 2 #=).

Cell number (X10* cells/cm?)

group 1
O group 2
] group 3

24 Hours

48 Hours
Time

72 Hours

Fig. 1. Periodontal ligament cell proliferation
experiment on the root surfaces which
were planed or treated with citric acid
or tetracycline HC1.



Table 1. Statistical comparisons of the cell
counts among groups at each time
(one way ANOVA analysis)

Group 1  Group 2 Group 3
24 Hours * ok
*
48 Hours * x
%
72 Hours *
* 1 P<0.05
. P<C0.01

Table 2. Statistical comparisons of the cell
counts among times at each group
(one way ANOVA analysis)

Group 1 Group 2 Group 3
24 Hours
48H0urs}"‘* * :l* * i]*
72 Hours :l ‘J
* 1 P<0.05
1 P<0.01
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0% WIFAF A2EYTdde 7HE
NEF7E BA ¥oken dRE 739 Ax
Eo] JelRI EHE A71X2 B3 QN
o] AP & FAFAMN MEAAN AXE7IE
ol RAAAE P& RAn(Fig 2), 72
AN TAME ASRETES § B2 79
A7t 2R AZ7t 23 BHHAEA
MZ Aol YA HA TR P& Ao
FARe) HEFRL M3 2V|EE G
AAHFig. 3). 221 HEA ]S AHT
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HA Pdo] FFHJYL XZHIE x&¥
FotAiEe] 477 #2HAHFig. 4).

vl 6AIHE BE ToAA AE} ghA HA
AZE 58 XHo] BPon AT/Y M
o] Fitxo] WEAHE Holr] AlFgor
A X7 i AREE HFE BT X2
AZZHEA] Falo] AU EHo] Fo} 3l
Rom(Fig. 5), TFaMAATANE AESL
ANAoz FAE WidA F o AFgAer
q2 ¥ FAST AX FFol] X ¢HA
ARNIL(Fig. 6), HEZAI|FAANGTNM=
TFAMAYZH KA AEZE HA HA
AAMESY AZAHE Fdol #EHUNFig.
.

24A17E Bk FE AToA X2 Ed M=
AE7F Ao F38 348 Yoy #H
B3tz Qs P& A AAT £ AU 2(Fig.
8) TANA T HEZAto|FUA B FA
A2gETRY B B8 o JFHA
ol AZHY o ¢S AFd FFE BRYn
WEHd 7l7ke HESe] ol IAHY
(Fig. 9,10).
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Fernyhough$} Page* = fibronectin®l\t 7
A E M ERZo] XTAHA AR TH
th F7tEn FAAR B A FEo] P
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Aoki P A FUe Ay € &
3% fibronectin EXA] X2 folA X B
Ztol gt FALAAEY @A, A2
2 o|FA 2N AZHE AR FHE|lo]
TA4H23) ¥ fibronectin EXFNA Af-obAl
o] RFaArt /Mg 4% Ao Bud
fom o9} uwe FPoh} ANIRHUEE
Algg R FASAE AN P B
Ax7t FZEHAG Badtd. ¥R ]
AZt3o] FFoA BaranF®2 AFAAE
7b X2de €35 #TAIgle]l xEHod
2aqon, g3d x2WHo] vEddAng
o B AxPig 293, Jotdxd x4
goll o]#A e Wt A AP ojf
HAd ARG o] B AERIAE
#FE + Yo, AHEe XIHHd diF
Z719] REAPFAN T TF Alolg BT
e 3ta ole UFY £ QYT B3
skt

020 2 HEGA S F87) M &%
AT7E FANTE FARE 239 ngAxE
o] dg B3 99 Baker5®2 HESA}
olgdo] XHol ZA3A FFHo EH¥eE
HEETT BIFHIL Golubs®S HEZA}
olZdo] NYARHAL EAEE W
e Al-ALIS? 3 PepelassiT®& A4}
ojFdE Fo|HEd HWEAEFLY AFKE
FZAA093 Y.

HEgtito| S F-3tol i AH2E Te-
rranova$® 2 H EgAlo]E™- o] Adf-olA ¢}
fibronectin®] ¥2H-& FHA7|H FALRT O
B2 oM E 2&o] e Mot Xl
AV} gl sgoen Alger§PL AF
F&A HEZA|SUAE XS} HEZAOJEFA
3} fibronectin® HEE=XF dYoA HEZ
Al ZUE XA O B2 A¥XARFL BN



fibronectin®] B4 EXE HEZA o] EAT =
T ARG A¥EHRAE FEFeR A
NFA T3 B38},

3 A3 xe HEAo| S AESAAS
Ueld & slEd Somerman$™& UliAlo]
E30] 50 uyg/mé 713 X4 frol 2] Bag
RS 200 ug/mé oA B2 2 FAE
BIdle aFEdAe AXe AMNE AA
g3 393 Tsukudas} Gabler®= EAJA}
olg#lo] 25 ug/ml ol FZAA XFAhAl
Xo] o ZAE JFASIE 50 pyg/mé o]
FroM AEEHe FIHE Ko EAALelE
do] XFAUAE e} F&a A Beid ¢
Aok A F3Hsa .

HEzA ol 29 F35Fol tsiA e Demi-
rel590] TAZXE EAAE0Y FE5E
ATste] WA T AJolA A FAJALe] SR L]
A o7t gilet 100 mg/ml FEoA
149%5¢ AHAAE RO 2N EAAbo|E
49 F45< A5

E Aol xFAge] o)@d Xo}9 X
89T 2@ eF FANAEE 2|2
A eF HEHAo| YA TR WF
of HidE XNFANAEE FFAINE 2FQ
A EY Fa AMFIE FAFgoEN F
dAitr HESAolEAAE Y] AAE H| w3
B3zl st AEZA - 31ojA Klebe™
7} N el & M EB e w58 F FE
A X RFo] AFH 6AIN7A] ALHY
Fole AEEYe] AIFETA Budlgons
£ AddA 6AI1ZE viGF AHES A2 )
%719 A AXFHES ST o
ole B3E M XS} 24, 48, 72417 B A
g, FIANAET, HEHAIETA
YTELE B4 ANZEYTY HEZGA o) E
dxgTAtele] #FAole zolg BEorn
24, 48A1TME FANANE T H EALe]
UM TAole FeAdle Aojg BY &
HFo] vE PR} SV A XS L HYT
HEz o] U A To] FAMAATETY F
2 gol & ol L FHEY U=
g3z Q3 x2d TUMFUT FEFAHL
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A58t AFAYAE] o]F - RIS =
AAFHoZHN £ F2ES HARALE Alg
Hu] ol 7% MEZ2o] HEZA} o)E
do] F+AM4E T Bttt B 11§ Terranova®
o] Aih} e EgAlojEdA B Fol A2¥E T
1o 29ARE AXFHe] Flsln HEZ
AlolEd A el FAAA g FAolol & 7EHA
FH BAE foAde] Aok 3 Fo} N9
A} FALEI B Ao e Fo7 2lol7}
24AZHEE YER) Y] AR

Aol e X289E, 74T,
HEZALo]F A g TollA 24A17H} 72A17HA}
olo HJGUNIL 48A17k 7241 HA}ol A=
AT FAMAZZNA F98E BA
oug FAM] 3UTA] MEF2e] FItE
t}32 3 Fernyhouge®} Page® ol B} fALSH
ATE Hom 24A0o A 27|182E A
F7F B8 T HERIA 2§ F20] v
HHoz FUHEATa Alsdd

A FEREZGSE FAF EIZ2E Rajara-
man3™-& AMge] ojujAl g MEE 0|43 A
FAFLFANA FAHAERF o2 FEso
MERZEG AN g WA 71 - AEST
HEHE o7 Ba3le gA, AAMIE77
Ao 2 AAs e A, AxEde gz
FAGA, MEANY v goln o]F] A
2 MEFAF-o] HHUSITA Y 4GHE T+
393 Garant®} Cho?v FFHAERUY
AFAN A fotA e wid B FA s
Bygk wlo)] o3l AwFdA AEIEV
EE % (lobopodia) ©] FAHH = A=
oA BFEUeH AXAEVIV} 7|AH HE
sl &30 2 M A X7} Ao g ol Fdial
=

B Ay FARAA0 HF @ E A BE Fol
24Nt AAF A A Fd=He FE
BJ3 HEZA|EdA e E 271AMN o
& wzA FPgo] AN HEZA]
FaA 2T FAMA Tl NE HEAEE
oA x| 2EYFETGE A oA AHE
FAE dehdeyd F e fARRE A
A7 AP E3wd vEHAY Aoj=



veby 5 e 58§ Aole HojA &
th. ol €W v|gIA9 FFYALo
ol B o|9 H®, Zn H¥o Ade}
FARBIE o R0t} X 28E &g AT
A2E agn FA3 sty g3E
AollA XFEQAA XS] FAYHYE FH3)o
FAAAE 2NN 27 AZEFERGYo] di
WA PG B o)|5¥e Hiss
FALSHA el

A g HEZA|EAY A
Aro]l AE ¥ ZF Bo)A Hanes5¥L 4
x]ote] Aol Ao HEZALo]EFd I TALA 2
oA HEZAlEH] FAMEY ¢ FHE
93P Btk 3%, Labahns®&
- ATFH ] FolA A HEALO|E
dr o T Aol Bl Heo o B
H3lE ol7lsittn B39 2y HanesE ol
ALE 3 E| E2tAlo] 9 9] e T4t v s
B A e st 80 B¢e 552 5%
FEYT Labahns® 2 AT& HEHA|E
dg AHgdigong B Ay AAE HE
ghAlto| Yt ARS-§ A9} 2jol vt gle et
At Ed, 283 Lafferty’5® XFgd o
g XU FolAFHE FALAR AN A
oA #AFsl HEAL]EUT FALAE AL
FAE Heled 5L Jebd S 333
B AYMe AEz g9ix e XZHd
A 23Pde] TR Aole gloev HE
gFatolgdA 2R A FIAIAHZET Ao}
Aol & o FFAHNA.

HEZ A o] EdH FA4e ANFIS #
A A FEQ A 252 o] Qlo A= Bl ERHA}
o]Zdo] ¢ Y& AFAE YEN E 439
Ade FAMAME YRR g HESA}
olZ¥e &AM AW FEFHo WEHI
DYAEHEL BHEE Adjshes e A
Fol g Aoz ALY o HFEF 7]He
o3 A7 998 Aeg AlgEdg,

V.2 o
ATuAAS Ande Beske AFAY
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AE2] F-A-& vasly| s X2gE et Al
g3 &, ASdeF FIARAIY Z, A
c8Y =¥ HEGA|EAN T To2 &/
sted X FRAAE gt 23 AR
fAct. AEFHAYHAM= e AHE =
e F7lel Wi 1X10° cells/mé FX9 XF
AHAEE 1 méy Wol 6A1ZF vigF A o)
F71ol &A 24717, 48413 R 72AIHEQH
sty HESE FHHUL AERIFE F
ALdAE R 7 &AM e Zhzhe] e Y]
1X104 cells/méo] AFAYAELE 7} wlj FY
1 mé A& o ufokstol Al Zuj g7l Al £ 308,
6A1t, 24417t LAFF Edta JAFHS
2 AZANA FARRERE S AME AX
L R SR S e

AT FA oA 228 A X7} 24, 48,
72N BFA 28T, FANAYT,
HE o] EAATEo R B3 N2EY
T3 H EgAto] EdA 2] FAtol o] BAEE #
Aol ARen 24, 48AITHNAE TAALA
g5 HEZA o] FAX Aol FAEH
FolAdol slo] g3Fe] HigIFRY F7HE
AXEZAE BRYTD HEGA)E MLl +
At TR 249 AESST gt

FARAAEY F B EAA BE Fo] 2443
A3 F AN7E AY SHE FE B
HEZAlo| FUA Y 271HN7) ik w2
A Az o] FAEUoH HEZGA o] FUA
T3 QLA el o] A E7} BatEE YoM
A ERgE AN vd ALY FEEe
Ueligiey £ #3tde fARE A7 A
o] E3AF vEI AL Aol YERL:
5 T 3§ 2hole Bol A @kl o]4e]
A7ds "HEZA|Edd FAAAE I} X2
e aq AP AR} AFANA XS] F4
2 Al o fEdty, HEZAl|EdH} T+
At AFAUA XY AMPFFL FAEHY
AFAYAEZFA 9 JlojM & HE A EA
A o Ve vt AU
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EXPLANATION OF FIGURES

. The root planed surface after 30 mins.

a. A few PDL cells are attached and show round appearance(Bar— : 100um).
b. PDL cell attached by basal cytoplasmic process is mostly covered by blebs
(Bar— : 50?2).

. The citric acid treated surface after 30 mins.

a. Attached PDL cells are more than Fig.2a(Bar— : 100um).
b. PDL cells are more or less flattened and spreaded(Bar— : 50um).

. The tetracycline HCI treated surface after 30 mins.

a. There are slightly increased proportion of flattened PDL cells. Exposed dentinal
tubules are observed(Bar— : 100um).
b. PDL cells are more spreaded than Fig.3b(Bar— : 50um).

. The root planed surface after 6 hrs.

a. PDL cells have elongated form(Bar— @ 100um).
b. The nucleus is elongated and shows fusiform appearance. Root surface is obser-
ved through thinly spreaded cytoplasm(Bar— : 10um).

. The citric acid treated surface after 6 hrs.

a. PDL cells are more elongated with polarity(Bar— : 100um).

b. The nucleus is located at the periphery of the cell and has elongated form
(Bar— : 10um).

The tetracycline HCI treated surface after 6 hrs.

a. The widely spreaded cells are connected with adjacent cells(Bar— : 100um).

b. The cell shape is similar to the citric acid treated after 6hrs.(Bar— : 10??).

The root planed surface after 24 hrs.

a. Elongated cells have a distinct polarity(Bar— : 100um).

b. The nucleus is not almostly recognized(Bar— : 50um).

The citric acid treated surface after 24 hrs.

a. PDL cells are more elongated than root planed group, have numerous processes
and is connected to each other with processes(Bar— : 100um).

b. There are many cells with fusiform appearance(Bar— : 50um).

The tetracycline HCI treated surface after 24 hrs.

a. The cell morphology of the tetracycline treated group is similar to the citric
acid treated group(Bar— : 100pm).

b. The spreading of cell was almostly completed(Bar— : 50um).

598



AREIFE(TD)

oH
Hi

599



600



601



— Abstract—

THE COMPARISON OF CITRIC ACID AND TETRACYCLINE HCL ON
TREATED ROOT SURFACES ON THE PROLIFERATION AND SPREA-
DING OF PERIODONTAL LIGAMENT CELLS

Jae-Wan Park, Jae-Mok Lee, Jo-Young Suh
Department of Periodontology, School of Dentistry, Kyungpook National University

The purpose of this study was to compare the effects of citric acid and tetracycline
HCI application to the root surfaces of periodontally diseased teeth on the proliferation
and spreading of human periodontal ligament cells. The roots were prepared so that the
comparison could be made among root planed, citric acid treated and tetracycline HCI
treated surfaces.

In the cell proliferation experiment, human periodontal ligament cells at a concentration
of 1X10° cells/ml were seeded in each culture well with specimens and incubated for
6 hours. Then, the specimens were transferred to a fresh culture well and incubated for
24, 48, 72 hours respectively. The cell counting was done after trypsinization.

In the cell spreading experiment, 1X10* cells/ml were seeded in each culture well and
incubated for 30min, 6 hours and 24 hours at 37.5C in a CO, incubator. Then, all specimens
were fixed with phosphate buffered glutaraldehydes, postfixed with phosphate buffered
osmium tetraoxide, stained with phosphate buffered tannic acid, dehydrated in ethanol,
dried at a critical point, coated with gold and examined under a scanning electron micros-
cope.

The results were as follows :In the cell proliferation experiments, the number of attached
cells increased more in the tetracycline treated group than in the other groups. In the
initial attachment, the appearance of the tetracycline treated the groups was slightly more
spread out than in the other groups. After 6 hours of incubation, it was observed in most
of the cells that cell morphologic alteration went from ovoid shapes sto spindle shapes.
After 24 hours of incubation, the cells of all groups had a fusiform appearance and were
connected to each other by numerous cytoplasmic processes.

The tetracycline and citric acid treated groups had a similar spreading appearance of
periodontal ligament cells, but the tetracycline treated group was more effective in the
cell proliferation than the citric acid group.
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