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II. A3 3 Wy
) AEHSE

1872 9] Newzealand white#d] &4 7FE (A
% 3.5kg) & AYFEE A&,

Agditta WY 2Fool HAd AF
A, HolgAFol A4t glo] FF A
FAZo g qls] wWAR AopF ALt
WA E Aol adlo]A] FHoR AT FHol
wd sty H@e 7to] »AA o x| g
A &skedet. 28 & 0.2% Chlorhexidine &
Hof] 2% EHog 24A7 HAE o] F4
b7l A A4 2 AA T T o] ARRA] 7|
A Al ol wtA Yo BaEich A
ol AHg-d Ao Ajme wiob-ad HA
Aozxe 4~6mm HelA AFol xFH
A A THEEE AR o] FEE A%
tiolol & = A}y (Isomet) & o838 FF
%2 Yz A g 1xX2X2mm 27]9
Aotd & 84 A AL o] F £53817] A3
o] 70% ethyl alcoholell 30%7} 33|, ethyl
ether -§olol 3047}t 334 wrhFdchr A=
Al R et

84709 Aot AlmMF 2170 10% tetracy-
cline Hcl 4&°loll 587}, 21709 AolA 2
pH 19 74 Z3pfolof 327 &2 F 74
7 AejAldgz AAHsga, E=oE 21749
AdotAdde gL AQANTZ 587 A2 shed,
2+ gat P31 210 Nz A HE
o] F7A el AFs] sk ot

N X

3) AnH X x|

2= o3A £4]2 Ketamine hydrochlor-
ide (30mg/kg) & ©] &3 AAlntHslol FHHA
I, €4 F74FY+ 0.2% Chlorhexidineo
2 A5, 4 7lEw 49 AelAuE

%* ! Beriplast P, Behringwerke Ag,
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FRzAd AdREd, Aot $5L HE
dol2d, Aot HE2e Afs BAA, dot
Fae Fden AP Aoladsel 4l

et zm debSole 2T Aobdd
£ Abdstsleh. stee Az AAF
ofefio] 3mme] 37 HAMAE FAHl HA
3lgdon], ANAL o) (sharp dissection) 2]
oz ZIA dte] HdlollA Feyroks
ate}sl 22 8o
FdE-Sel 4-0432 FHALE ol &3 37
FHz g 79 F AANAAY. € F
APEEZe Ampicillin Hel(50mg/Kg) < 3+
Tyl 347 R4 A, 2AAH HHA

A AgAE FAANeR ALgsoct

[o]
Aol & o

4) = s uE

Abobd s ARGl F 1417 6417h 19, 39,
7%, 1494% 7tz 3uleje] A EE pentobar-
bital sodium (Entobar® 3&&lal|ef 25mg/kg)
o2 HA#H F 2.5% glutaraldehyde-2%
paraformaldehyde &E#deos AFuAHd of

5, Aot FH d2A o oEe ol A
Hstdot., =AHL FukE £CAA  2.5%

glutaraldehyde (0.1M cacodylate %<4, pH
7.2) mARo 2417t FF A A F, 1087
24 cacodylate $k&EEHe g A3 F 2.5%
glutaraldehyde”} Z &% 0.1M EDTA &2
2 233, #@3d 1% 0s0,(0.1
M cacodylate S+, pH 7.4)% A3 %
epon o] Zujslel NOVA Zutduis|#z
lymFAZ AHE ubEe] =AHS
toluidine blue &40 2 JM3 & F&dn|7
o2 HAslw, 80nm FAE ZupdH S gb
o] uranyl acetate®} lead citrate® <34
JEOL 1200EX F3hdxi#e]7stels s}
Aot

Zz )L
—l——| =2

m. dgas

A4 2sle Aute d4Hoz A 2
# . NOVA, LKB, England
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Hof Ygm, BE Aobd AL Ay
o AEan UYeh @e

Aobd St 2ol ARG
Aol gt ol& obubx
EAH FHelq 47
Az, olF Aobalel
BHE + ddeh

ol

1. AR &7

gatdn] g Aol BE FollA Aoldst A
Sgtutalole] qlAw-e kA o 4o
wwl 3] Solx HETE AHEsa glgded,
] 2 A F4e slebst i Roky HAHAEE
o] Mgtk A4 AMAAZ Hed Fold:
ol Fulol dAg FA HAA I el
HzE L2). AxEn g Al s Fstdo)]
7 a7 v o), HERT Alde 4
| electron dense lineo] Mo|i, = %o 4+
FE0] FAEE o dEzAAEo] HBaby

ek (2’ 3,4).

2. BA|ZHE 27D

Al
T2}
A
sl e

Foold BTN o}gel 4R
Bglou} HlEebol 2RI T4 T
Fol e AdEde] AgAFEsl §
opyol AU, Aes AAA
Aol Foldt A3 e WA} wad
o BE Fold Ao} o] chyalua
F7h dehdr] Azsigdet(ad 5,6,7).
AApdeld Aold AW TS AFRET

Z o B9} ALRATe] A gl
o},

Al G4 ANANZ Helgl Folae Alopar
o s AUAZ 4FEHE Af4 BTz
AR G4 e, o 4%s BT
2 ozel Aoz AN AFsst PAE
o] Fi UAct(27 8,9).
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AYURATE Yobd Adew Tyshe o A% 2 el dslens. Feges A
Rokeh, ol UMY Feol5e 4l A% FoldE B4 HfobdE, wAU
T 49 249 ARGl dAAzE  2YALEY Fdo wm Aelde] BEA

249 A 27lol F28 ALE Yohn o ol w£sgo o] Aslolg Folarel of
Aeko. 2 7 3 WLy £4e e e BAE + gie
SR ELE N RESIE S E DS R E E 9o FE FAARoIA L) 2YAF
S& paTae) Aobdnlold W e A4 7 Aopdwo] sl 2Asel Ygiet. of
B Afs aTaob wgch Ae shet  ed BRL OB AFATEI A s,
AzEol SBdoz gobd AL oAetd  HEHolTel 3L Folu HelFol e
S o BAY gobd-AA=A QAR 27 ol MajA Be FHMFoALY F5H ;Y
w473 QA S, A Aol EAE 2ol

1ol Aboba Aol FaE Af AT Aol Fad ErE A2EWE YyHos
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A e g ¥AL e BAT £ Y dPez Azde RAe F4Asn 43
g, Aoldel obam o4 1948 £ o HolET wAAIE Hez dud 9
A wgshgnpessn dgolold AFzA e 3ol Aol T4 Ee HEe}
o HFgelt WA 5o BAY LA AR so|FaAL 34 bHe AMzde 23
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7 dFATeE Hzdeoz 4f4 A2 1 Hn o Ax5e] d¥dnes Tda §
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Aol FE 13 ue sols gl Ao RaAg FAG: AU AT Aoz
e AL 4 ek Aol ENY W, A4 Az
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B4 gaol HZe AYEAY PHoz A MAxsh AL Avold L F27 o5 2}
FHlEst B 7 AR ASHEAE A4 AJue, 48z AAAE AFzAA4E
et A5AQ A7k @ £ Ak A5 ol W) ALEAe] F& AnE dgichs
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it kgl oA 4EAdd AFH  WAANZ H2lW Pold wUL FAo ¥
A Ge Foh AW AL Yatol gigd @ Aoz BAsYed, A2 5EAYIME
AFAEYE AHFAY. T4 Aol  sholuzulel £Eo} HZol Aol AAx
A Afotd Lol AZo) ¥AHE Aol 3% Ao B2} FAAsA Eadvky wusg
ssteh AAA Aelzold elag sfutol of g
W3l wolm MRaATEE AYSA sk Qe 224 2 FAS H ol ol 7}

ct. He Aeg 2w, "AAA 9 sato] 7974
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2ok, o] ATjelA A ZE F A A Zo Z8kAl skt
v @R3P dRotdlzy AR A5E A 27 Ao e £ BAHAFoLI o
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Fig.
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10.
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13.

EXPLANATION OF FIGURES

1 hour tetracycline specimen., Note densely packed red blood cells (RBC) and plasma
exudate because of bleeding. D, Dentin. Toluidine blue staining (magnification x400).
1 hour fibrin sealants specimen, Note coating (C) with constant thickness and blood
clot. A, artificial separation. D, Dentin, Toluidine blue staining (magnification x400).
1 hour control specimen. Electron dense line is shown on dentin (D) surface and exudate
is attached to it, Note red blood cell (RBC) and cell debris, Transmission electron
micrograph (magnification x4000).

1 hour fibrin sealants treated specimen. Note fibrin sealants (FN) coating. D, Dentin,
Transmission electron micrograph (magnification x4000).

6 hours control specimen, Note plasma protein, RBC and polymorphonuclear cells
(PMNs). Fibrin network (F) is dispersed. D, Dentin, Toluidine blue staining (magnifi-
cation x400).

6 hours citric acid treated specimen. Fibrin network (F) is attached to dentin (D) sur-
face. Note many RBCs and PMNs, Toluidine blue staining (magnification x400).

6 hours fibrin sealants specimen. FN coating on specimen surface. Fibrin network (F)
is attached to dentin (D) surface, Note PMNs and RBC. D. Dentin, Toluidine blue
staining (magnification x400).

6 hours control specimen, Electron dense line is shown and a little exudate is attached,
Fibrin (F) is dispersed. Note cell debris and RBC. D, Dentin. Transmission electron
micrograph (magnification x4000).

6 hours fibrin sealants specimen. Fibrin network regarded as artificial fibrin is attached
to dentin (D) surface. Note many PMNs and RBC. Physiological fibrin bundle are
seen outside of artificial fibrin network, Transmission electron micrograph (magnifi-
cation x4000).

1 day tetracycline treated specimen: Note many PMNs. Fibrin network (F) is dispersed.
D, Dentin. Toluidine blue staining (magnification x400).

1 day citric acid specimen, Fibrin network (F) is attached to specimen surface. Spindle
form fibroblast like cell with elliptical form is attached to dentin (D) surface. Note
many PMNs and macrophages (M). Toluidine blue staining (magnification x400).

1 day fibrin sealants specimen. Note delicate FN coating, fibrin network attachment,
many PMNs and macrophages. Toluidine blue staining (magnification x400).

1 day tetracycline specimen. A small amount of fibrin network (F) is attached to dentin
(D) surface. Note many PMNs, RBC, cell debris, and exudates. Transmission electron

micrograph (magnification x4000).
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14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

1 day citric acid specimen, PMNs and macrophage-like cells (M) are observed on irre-
gular dentin (D) surface. Note dispersed fibrin bundle, exudate and cell debris. Trans-
mission electron micrograph (magnification x4000).

3 days control specimen, Note fibrin (F), Macrophage, PMNs and a few fibroblasts.
D, Dentin. Toluidine blue staining (magnification x400).

3 days citric acid specimen. Abundant fibrin and cell debris are seen. Note active fibro-
blasts (FB), capillaries, collagen fiber formation, a few PMNs and macrophages. D,
Dentin. Toluidine blue staining (magnification x400).

3 days control specimen, Electron dense line on dentin (D) surface and exudate attached
to it are shown. Note fibrin network (F), cell debris and red blood cell (RBC). Trans-
mission electron micrograph (magnification x4000).

3 days tetracycline specimen, Fibrin network (arrows) is attached to irregular dentin
(D) surface. Note cell debris. Transmission electron micrograph (magnification x4000).
3 days fibrin sealants specimen. Electron dense line on dentin (D) surface and fibronectin
coating (FN) are seen as electron dense layer on that. Note cell debris and physiological
fibrin network. Transmission electron micrograph (magnification x4000).

1 week control specimen. Many active fibroblasts (FB) are seen and collagen fiber are
produced. Note few PMNs, lymphocytes, capillaries and a few macrophages in the
fibrous capsule on surface layer. D, Dentin, Toluidine blue staining (magnification
x400).

1 week tetracycline specimen. Note fibroblasts (FB), collagen fiber (C) formation inter-
acting with dentin surface, new capillaries and few leukocytes. In outer layer of fibrous
capsule, elongated spindle fibroblasts are seen. D, Dentin, Toluidine blue staining
(magnification x400).

1 week citric acid specimen, Active fibroblasts (FB) attached to dentin (D) surface.
Note collagen fiber (C) formation, macrophages and a few lymphocytes. Toluidine blue
staining (magnification x400).

1 week fibrin sealants specimen. Note fibrous capsule formation, elongated fibroblasts
(FB) and a few lymphocytes. A, artificial separation. D, Dentin. Toluidine blue staining
(magnification x400).

1 week control specimen. Fibroblast (FB) is attached to dentin (D) surface. Fibrin

network is remained. Transmission electron micrograph (magnification x4000).

1 week tetracycline specimen., Active fibroblasts (FB) are attached to dentin(D)sur-

face with well developed RER. Well organized collagen fibers partly show surface atta-

chment, Transmission electron micrograph (magnification x4000).

1 week citric acid specimen. Note active fibroblasts (FB) on dentin (D) surface with
well developed ‘RER and well organized collagen fiber (C). Transmission electron micro-

graph (magnification x4000).
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Fig. 27.

Fig. 28.

Fig. 29.

Fig. 30.

Fig. 31.

2 weeks control specimen, Active fibroblasts (FB) are more elongated compared to 1
week on dentin (D) surface. Collagen fiber (C) formation is abundant in intercellular
matrix. Note a few macrophages in the fibrous capsule. Toluidine blue staining (magni-
fication x400).

2 weeks tetracycline specimen. Fibrous capsule is composed of thinner, more elongated
fibroblasts (FB) compared to 1 week. Note a few macrophageé and lymphocytes. D,
Dentin. Toluidine blue staining (magnification x400).

2 weeks citric acid specimen. Macrophages and lymphocytes are dispersed on dentin
(D) surface. Fibrous capsule is composed of thin elongated active fibroblasts (FB)
(collagen fiber formation among cells). A, artificial separation. Toluidine biue staining
(magnification x400).

2 weeks fibrin sealants specimen, Macrophages like cell on dentin (D) surface. Quter
layer of fibrous capsule composed of active fibroblasts (FB) is seen, Toluidine blue
staining (magnification x400).

2 weeks citric acid specimen. A few collagen fibers_is adhered on dentin (D) surface.
Macrophage like cell (M) is revealed, FB, fibroblast. Transmission electron micrograph

(magnification x4000).
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— Abstract—

EARLY CONNECTIVE TISSUE ATTACHMENT ON DENTIN SURFACE
TREATED WITH CITRIC ACID, TETRACYCLINE AND
FIBRIN SEALANTS

Hea-Ja Lee, Soo-Boo Han, Jae-Sung Ko*

Department of Periodontology , Oral Anatomy* and Dental Research Institute,
College of Dentistry, Seoul National University

The purpose of this study was to observe early connective tissue attachment on dentin sur-
face treated with citric acid, tetracycline, and fibrin sealants and compare their conditioning
effects on dentin surface.

Experimental dentin blocks conditioned with citric acid, tetracycline or fibrin sealant, and
only root planned control block were surgically implanted in the pouch under buccal mucoperio-
steal flaps of left mandible, right maxilla, left maxilla, right mandible of 18 male rabbits.

Rabbits were sacrificed after 1 and 6 hours, 1, 3, 7 and 14 days after implantation and then
specimens including dentin block and surrounding soft tissue were obtained, and prepared for
light and transmission electron microscopic examination.

1 and 6 hours after dentin block implantation, there was plasma proteins adsorption followed
by fibrin clot formation and no differences among specimens. At the 1-day observation interval,
delicate fibrin network was observed in the all groups, and there were proliferative fibroblasts,
angiogenesis and macrophage in the all 3-day specimens. Cellular aggregates and abundant connec-
tive tissue adhered dentin surface and tetracycline or citric acid treated group showed much
proliferative fibroblast and abundant collagen fibers at 1 week. But at 2 week, citric acid treated
group showed much proliferative fibroblast and abundant collagen fibers.

These observations suggested that new connective tissue attachment to dentin was initiated
by the adsorption of plasma proteins to the dentin surface and followed by fibrin clot forma-
tion. Tetracycline and citric acid seemed to make dentin surface more biologically favorable for

the connective tissue attachment.
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