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Table 1, Histological findings of three-dimensionally cultured oral keratinocyte &
gingival fibroblasts during stratification

Epithelial layer Keratinization in superficial layer Epithelium Architecture
air-exposure 3 days culture 5-10 + +
5 days culture 36 + +
10 days culture 24 +/- +/-

+: positive, - : negative, +/- : focal

Table 2, Comparison between immunohistochemical findings of raft culture

Involucrin HSP70 Connexin 43
air-exposure 10 days culture + +++ +/-
5 days culture + +++ +/-
3 days culture + ++ +/-

+: positive, - : negative, +/- : focal

132



o] 1159 o) sk 3
4 YHo = ez AYE 2

A A

A%3to] AR E Tk,
T AU TR AT WA E AP
Q) TRk mag whaA HAg olela A A

A= A ol A H = SAAEV 9] A, st
sel wlsje) Bjo] Aetel a1 ofell
o ol5ol ARG Bapstel ALY S T
Wah) e AFAATS} A Hfrobze] 2
-5]. /«]6444-2(4?_] '1'%’8 oﬂ:rL7]. O]_,_o];dq_lo 16)

AT WO ol 33 AR e Bushy 2
S H23 T 5 e B o] H2 b

o AHEFE I Wpjolet, ef 7R 4
5 WF Q77 24 iee] Slak 4] AR 24
= SO Qlof Al AlESE T 233t f7]
Q1 BAE A3 FA= Fekdinh. S A vl
= °]&% 7 o] 74]5—?— skl A2} 3%
shedl B8 YA, TR TS TR ATTS
22X N2 F4E fFxstal, 3} apoptosisE
Z]J Folof| oJsf Alxe] HskE oj‘_rLO}
Sk T A Well Ao Al
‘éﬁ}z]“ gorn 39 7)1 *ﬂ#‘/}
o3} s 28-S Bate] S4)3)

22 l=(monolayer)?HS &

—

p

o
o
oft
ﬂ"
42

o%
1
o
o A
ot = 5

of\e
r\j

X

o
oo

o

N,

o i
Eﬂmﬁ
)
> o
_le‘:

o

WA (culture system)S ©]-&-3F
7F 1o k0. S AASE frAF
Lo = YA 223} AL 542
ST A=t AgH o] stor F
o) vk Al AA| 22 Fo] glaL, AETR] AH
Az ALA A7 FE = o] ATk

olefg EAIE 323ty Hlsf Wi F FA whetel
laminin, type IV collagen 52| A|3E2] 7]&
s o] 2707 ot 4] AEe
ZAole mho] HAN 2ote] fE} %
(stratification)& O] F-0JZ|A] QIITP FEf
A g Rk ohRh AR 22o] A 71w
ot Slojr = ol AA| 2231 45 4
(epithelial-mesenchymal interaction)2] % QA2

n) e dEA gkot o2 o] Alx

r2 ox M
oft
ﬂ“

o
rir N -

f
1 o

N

=

0 L ok
>, ofy
fo
oty 12
é:i‘é
—|—'01—?4

A

ﬂllo 4 |"

1= ol-_l
nd‘

1‘
>,
o r

1: hva

Om ol)lr —{u: mlo
4,4
L

° g 05?1,
01"0 ‘D’ 19 ox

o]
Hjj ol

133

27402 EQHAE g,

1979 Bell 9] collagen lattice S ©]-8-3F vl &
) AT AR PEE HE 2 T ol
Wek 2499 A7 ol FolA Hek Aol
dead de-epidermized dermis(DED)Z o]-&-5}o] Alu]
aplol] AA 22e Agstgon® Ao 49
of BRI AEAE Sl A 1Y A2} A
22 A% 23] A (dermal equivalent)E 0]
& o] MEET L), Hha A7 e
e s Bl As) A Avlsl Ak Feps
#, el sk S 2 sl Aol 7hset
A 1900, o1 olgstel 443 93, Aoty B4
o o5 4] AT RIRZA §, FF T4 714

AT, ) 22e] ol el 24 2 <5t AT, )
o g31e) S)ahe] St ofelel wsho} 74l o

o
R

FHOFY Fue Bopol S4HT glek et
A A7 A2 A eI Bl

DA
Yal= 7o) WeAolelaL AZEv] 2 Aol
= organotypic cultureZ E-3fe] ThEn] b= g
T3 245 de 7 UL, Y] FAH A
ke W d 7 A Axe $53)E 43
X, 45 FE S E TR 5 5lo] e 243 5
AVsk 3 EEA E4-8 71 Tth
B AFAE A 13 wYda} & Moy E
2 744 dermal equivalent 2ol B 737}
SHAEZE o] gste] Ak v e A=l air
exposure 395 A Q3 thRE] 1 A X =
mal equivalent o] M| 2}91& ) 59 ool
T3} o] Fo] & Aol ARESE BEllo] |24
ST} TR oltel AFAH =
2% ded 2944L & Jo
HT AU A EE o] &3t & A9} 22 organ-
otypic A1 B FHO 2 k] v FetslS w, der-
mal equivalento] AHESF A5 AL E5o) mre,
5 TN e AR AEE AR ES W A
Wete] B4 AES SRS W) 6Tt 5 A
T353Rt E3tet o] & dojdths Bavt gle,
F WA A AT Fa Aol F2sle] 9l

d9d 2l

der-



T A= 8] FAH]
"1]47} ¥EA AN

9] TF AR e 4%
ot} o]#dt xfol= EoF AFE}
T AR Lﬂ(cross ulkmg),] 7(]—0]

Toll= A2 stk
ARESEE ) Ak v
SR F33 uE
% 5UT 104 elME %34%94 % TE A8kl
= Gl glof Z Aol & Holx

ARARS, sple) 24
o) & The ARl AL
A BAE) DA o1au o}ﬁii OB
Eo} AFATY AYATHEE 11.62) NG
frgohar AT, o) A AIES] plasma
membrane@}2] ZAA oA Ztadu| A FE o] AJA} 212}
o elzake] mak o] et EBE SlsIAE Akl
H%o] 979 Asholuk, e} A 2o M
FEolekeARhE S BT AapA e 714 o]
ZAEhe] ok M Ee} AFAEe FH R HEL
Aol ot} wha] A E9} A Ao 2HF
o] HZ] ¢ Tgo}% A7 ATp= gH o

F9.40] WolAar, 2 o] 4} o] A vfol
HFALE TIA7IE 2] o §-88 @7 mdol

g olesle g AR

AV G} o} FAFE e = E-5FAL organotyp-
ic raft system& A ] Ho} v W Ehe] oF7ke] Aslo]

Slizwt, 717 5e] Ao] ofTh= Holtk, 2

1=, \_

A 7 Aok AZ A A48 TP AT lamining]
A3 FFo 72 B} A3 7)Ao o] f =

HAoha gA] AR o}2] g4 AHHoe] el =
FAZE o= A v Fato] 7]A o] P4
A= Bal= §19] organotypic culture= 44+ 3]
g dRel fARE RAE 5] e 3HA)
o, H AR} A e 2 9 E mAIeH
(microenvironment)] &8 AJo] Bz+Ea 9lo] o]
okl gk A& 2 A7t F e dhriar Bzt

ZRAPHATE APH 02 A Raph A=

134

Z31E o] oA H3& YA A A
Fup A due A e B3t AlgHel wet 3HS
I} 22 B3] AEHoM e IS keratohyaline
granule©] filaggrin® 2 T, 8 njEFEgjo}59]
AE 2718Ee] 2dual 2P A7t E8shk=t),
ol AEIHA S & F| o] 33| TS| ey
2 283}, 2P G AAET} o|FA SRR E
3] o] 7pEA JJ A= LF Aol 25|
3 29K cornified cellular envelope)o]2} &&= 7%
Fo| A=Y o7]dE Ca++ &EA] tranglutami-
nase”} Z+8-5h involucrin®| W loricrin@} 22 A+
D}uﬂmo] 7]703 A}%Eh:]. rdra]./q oﬂzz]ﬁ}z‘ﬂ-;@
G A %***ATOL involucrin, loricrin®] I} %]
HE Y f== A% involucrin®], lor1cr1nv—
7]’73301].‘1:_ HEL Q 041) i oﬂ:,l- l?jh/} 5015]. J]
Bodu] A4 vl 9ol A & involucrin® & 3]
A7 R s, 4
oge & AT AT BUT 2002 4

Zhol e 2 HA] et
“3] A& '?7 ari AR /‘ﬂJ_-J ”XH;Q Ll

X

3] ug A }/‘ﬂJ_E o] 017 dermal equiva-
lenv AT ALY AT L FETE B
SRR

o ZZA bl A (Heat Shock Protein) B8 AE# X
(o] 3} HSP)2 A E7} of 2] thefeh A=5el] =
29 o AAEOIAE 92 B0, 3
d& 4T AT AL 257 A7) dsds o Al
FoA FAH A E B Ao 1%

Lolelem Bl Aol 22 ofuix] giate] oA,
oxygen free radicals, A}9]4 A}, &, adriamycin
3} 2& shetael AHgals oMl S, DNavjolElA
o] 74, interleukin-2 Fo] AFATY AL AT
Ao 2 B30l we} AEels g ol

2= 0) = A

TR
2 gol7F £ H Qe
Aﬂ}‘_lﬂ o =7tk 4 o) /K(Hgd'— gﬂ]—%‘_o: o}z
e sk o] 2] 7% Fo] S A H A
oﬂ o 4 A I 48



AL AAELL QTR A Ee HonkgIt e
W5k FAE 7R =1 interleukin-2L} inter-
feronZ} Z-& Alo] E7IQ10] HSPE f=3bA Lt 24
S ol oSt e A Thil A o] BEA ujito]
AR A2 w5 YA o] DS FUo R

B A} THEZTE sl W= &

[e]
oft
5

- o
T

2]
1

g3}a] ubiquitin, sma

2 HSP 055202 278 4 e o
o] 375 A o] HSP70Z:0|th), HSP 705
& AEYIA el A ] folding¥} assembly S wi 7]
shr ehiEe] WS WAIA 7| A A E Tl
< At Hofgitial BalE AL Qlopy),

AF Aol = A FrobHlE, ZFAE, TEFAE,
ok 9 7 AFMEE] TSt B3R &
o] Lo, ALt A fEfsk A froblEE 4
243} AxAE 283 988 & Z o2 oA
=l oA 52 Wyd &4 5, Aoy 5}
7] $1sf AAsHE 578 Tl AT
3= Ao 2 Ry FHY 9l HSP+=
oA 5= o= Kol
Ao 2 KHA17] AAFskaL Qb0

21522 || A HSP @Rl gk 7= of
21712 wlH) gk A7 o]t} HSPs o] st 7|50 &
23] )3l ¥ AL oFRX|E M7} oxygen free radi-
cal} 2 334 AEY M o2} A2
=E2H S o Aobdr] $18te] Hsps7h BA o) 2}
ARSI = )

HSPoll&= ofe] 77} SAsk=u| HsPe] A+
o whe} WAL HAYFo A9 H-§- HSP110,
HSP95 HSP84— HSP70, HSP60, small HSP5-2 H-%5
A ZAM & EAFE A5 BEoH 1 o] 7t
3= W HSP70E 24515 ks wfelt 545t
HIZFSHA| Hhg-ate] et o] S7HE Ko|il 35
AZ1ellE 71 WA ZHashep s,

O17F Xl M| E | A 43°C 2] ¥, sodim arsenite,
ol SJsiA HSP7} A EH AFH3EE AS5A

g ouR
Qo O{N'
ol 1
oo
1o to,

3

AEERY
Aol
HSP=:, HSP 60,

=)
i) ﬂ?
rlo o,
= r
= o
o
i

I

7}

r
M

{1

o I
o

huz]

Of

o I
N T o

=z

ek
=

135

3
=2

A

[SR=1
—

1‘
o

3 4 Qlrha Hasgled© 9l
Al HsP 700] AEEY, 22 el
7} 9] Q3 TR A ek BFg o B o
A= HSPE A3 A Aule] AZol|A] E3]
7RIS SR FHH T %l F33F 71zt
o] w2 Wl n)okatylth, HSPY) 7)%%9] sh=
AEA 2E G20 A TR B Z= 9lo] eI
o uje} bl HSP7} W Sule AL 3kS

ro
o o

3
=
\=]

-

ol ofd BN
)
o

ik
4
ol

Aee] GPRHs)E T3 MAT o TR opfe} A&
Aol Q= 432 B o] FOlE olshe] AF
Aol it FAH PoHE o2 5 vk of

AZITY,

Intercellular communicationd &3] 122
A}, cell adhesion moleculeS =3F
EHE9 sFAY, gap junctions 55
W= electric couplingS S84 Lojd 4= U)o,
Gap junctione SIHAEE Q4T+ AxTY &
AE 24 cAMP, inositol triphospahte, Ca**+&
second messengerg X315k Azl 9 o] 2Fo] ¢
W &F5S 719 T2E ATdAe
Functional gap junction channel connexin®]2} &
2]+ 6 homologous integral membrane?] %0 2 ¢|
FolA] il Fof wh, e AES50]4dS Holy
A ] AT,

Connexin 432 A2 2] 0|4 19884 A]S-0 2 F
Gslo] A, ¥, va, BEE, JEA ol
F )3 69 RNA hybridization®] 1} immunodetec-
tion®IT& Cx430] connexing 7134 531 de]
XS A0 R B E Qs Q17 R A=
Oxi3e] §5 3] Wals] 55l 7P 3} ol e
R E Cxi3 WA o] A2 ZofEArtns
Sglo B AT TAETE Ade 2
AASFAA T Cx43 HAY 7} g m] kel e
1 F2 49 7SS FALE Argh dEs
A=l vk 713k F53) Bk Mz glvle
o sksqt vl ekslunt Cxd30] HREE Zo
o AXITY,

AeHoR 2 A9 A=Al 13 uddHt %
Aot Al g TAE 3] FARAI A 77

H
Bl
2

=

[e]



ZyapPdy] MEE airliquid HEHA kb B ok
SRS o 22 2Ed X AR FARS
FEHTH S-S Holw, HAxZ 515l Gl A A
FAG oA e B3t HY S o] 2AYS &
I QLo olejgt A= AR A v o] 7]
o] HH 3 vl okl H]al] Bk A} AR WA
HEE AT BTk 5 o)d A7 &
A2 Ju-2A) sAg, 229 AL )
gl X A 84 el 82 s AR
2Y7ysl | o] & $13k A|A| A 0] AL 2|44 Q) A7) F
88 Aot

<

aE

N
£

Az} g9 AEE] g 28 AL A

O:

A 9 Bl Fad 94w 283t} Tf FE
WY IR opEk ARl 220] Y Vee

Yshev] Qo= uis AA=HNe) JBAE
o F94e olv] Y] Ueld ok, oleie -
AR 27 09 28RS AP AR
Qe A7 mee ¥R etk

ofof & A7rol| A= Al 1Y wPFH A& A
X2 TAE A3 FAR 9 34 airliquid interface
3H4S A F-8R= organotypic raft cultureE A 3§}
of A} By fARE 20S v & Qe Az
2 o] AApd A A S skl oo FEjEH],
Az s1el QS 53l 53t 7)1t mE vl
AIRRe 2 vhet 22 AE AT

2, AR ARz F2E= AR oo
] 23} (stratification) ¥& 4 7|7t wE
A2 o] 2 Wk AT

3. Abpe) A ok 7]7k0] A2 Abu]e] A

A2 4
%3t 43159 S F7He) YA A e

o] 7k ATt

4. 43) Az 244

B} o713kl A glo] BFeA] 2+
= R 9o BHa A,

5. & ao] AR HSP+= A2 A7 743]
9] AZ A E3] 7|AZE F Ao zA 1
I AT F%3} 77 W wshE v)ok
stk

6, A|EF AEEZQ connexin 43 WA 7}
W wlepstgon F2 ga) 71438 FA0
2 A sk B wjek 7)7ke] £33

e Hsh= gk

13} #2221 involucrin

=37t &

[‘

oVel Atz A 19 w4
98 25 AR A TR E
Gl AR Wt ) =
e A YeEre 5L Hol
55} AHo14] Z} 2317} BY2 of
S50k, ] A M

w5 W gl W) Bk RIS fAH
& AFHE BT FF ol AT B
Aecde] Ao B, AT A2A, -
AR JEAE S $59 5 IS Aoz P23
W, 02§13 AA el A%H A7 e
202 Aadr)

T
b
4

_E

o
2

= air-li

)
K
5
(oW

o

B
= N R b

Emoﬁiﬁ
2NN e A
o = N ge W

l"lO o, o 1o
ﬂ4>
ol

e, it

L,

VI, &nEst

1, Carranza  FAJr,  Glickman's  Clinical
Periodontology. WB Saunders Company 7th
Edi, 1990,

2. Hancock EB. Regeneration procedures,
Proceedings of the world workshop in clinical
periodontics. The American Academy of
Periodontology, Discussion Section VI 1-26,
1989.

3. Caffesse RG:Resective procedures, Proceedings
of the world workshop in clinical periodontics.

The American Academy of Periodontology.



Discussion Section VI 1-27, 1989,

4, Bowers GM, Schallhorn RG, Mellonig JT :

10.

11,

12,

13

Histologic evaluation of new attachment in
human intrabony defect. A literature review. J
Periodontol 53:509-514, 1982,

. Melcher AH : Repair of wounds in the periodon-

tium of the rat, Influence of periodontal liga-
ment on osteogenesis. Achs Oral Biol 15: 1183-
1204, 1970.

. Melcher AH : On the repair potential of peri-

odontal tissues, J Periodontol 47: 256-260, 1976,

.Boyko GA, Melcher AH, Brunette DM :

Formation of new periodontal ligament by peri-
odontal ligament cells implanted in vivo after
culture in vitro, A preliminary study of trans-
planted roots in the dog. ] Periodontol Res 16L
73-88, 1981,

. Polson AM, Caton J : Factors influenceing peri-

odontal repair and regeneration, J Periodontol
53: 617-625, 1982,

. Isidor F, Karring T, Nyman S, Lindhe J : The sig-

nificance of coronal growth of periodontal liga-
ment tissue for new attachment formation, J
Periodontol 13:145-150, 1986,

Arnold LF, Baram P : In vitro culture of peri-
odontal ligament cells. J Dent Res 1:953-959,
1972,

Marmary Y, Brunette DM, Heersche JNM :
Differences in vitro between cells derived from
periodontal ligamnet and skin of Macaca Irus,
Archs Oral Biol 21:709-716, 1976,

Brunette DM, Melcher AH, Moe HK : Cultrue
and origin of epithelium-like and fibroblast-like
cells from porcine periodontal ligament explants
and cell supension, Archs Oral Biol 21: 393-400,
1976.

Brunette DM, Janoza RJ, Marmary Y, Chan ],
Melcher AH : Interactions between epithelial and

fibroblast-like cells in cultures derived from

137

14,

15,

16.

17.

18.

19.

20,

21,

22,

23,

24,

monkey periodontal ligament, J Cell Sci 27: 127-
140, 1977.

Brunette DM, Heersche JNM, Purdon AD, Sodek
J, Moe HK, Assuras JN In vitro cultural parame-
ters and protein and prostaglandin secretion of
epithelial cells derived from porcine ress of
malassez, Archs Oral Biol 24: 199-203, 1979,
Blomlof I, Otteskog P : Composition of Human
Periodontal Ligament Cells in tissue Culture,
Scand, J Dent Res 89: 43-47, 1981,

Ragnarsson B, Carr G, Daniel JC : Isolation and
growth of human perodontal ligametn
cells in vitro, J Dent Res 64: 1026-1030, 1985,
Levine JF, Stockdale EF, Cell-cell interactions
promote mammary epithelial cell differentiation,
J Cell Biol 100: 1415-1422, 1985,

Boyce ST, Hansbrough JF. Biologic attachment,
growth, and differentiation of cultured human
epidermal keratinocytes on a graftable collagen
and chondroitin-6-sulfate substrate, Surgery 103:
421-431, 1988.

Shahabeddin L, Berthod F, Damour O,
Collombel C. Characterization of skin recon-
structed on a chitosa-cross-linked collagen-gly-
cosaminoglycan matrix, Skin Phamacol 3: 107-
114, 1990.

Prunieras M, Recent advances in epidermal cell
cultures, Arch Dermatol Res 264: 243-247, 1979,
Peault B. In-vitro models of stroma-dependent
lymphopoiesis, Semi Immunol 7: 169-157, 1995,
Sutherland RM. Cell and environment interac-
tions in tumor microregions: the multicell spher-
oid model, Science 240: 177-184, 1988,

Tiollier J, Dumas H, Tardy M, Tayot JL.
Fibroblast behavior on gels of type I, III, and IV
human placental collagens, Exp Cell Res 191:
95-104, 1990,

Hoffman RM. Three-dimensional histoculture:

origins and applications in cancer research.



25,

206,

27,

28,

29,

30.

3L

32,

Cancer Cell 3: 86-92, 1991,

Robbins KT, Connors KM, Storniolo AM,
Hanchett C, Hoffman RM. Sponge-gel supported
histoculture drug response assay for head and
neck cancer, Correlations with clinical response
to cisplatin, Arch Otolaryngol Head Neck Surg
120: 288-292, 1994,

Robbins KT, Varki NM, Storniolo AM, Hoffman
H, Hoffman RM. Drug response of head and
neck tumors in native-state histoculture, Arch
Otolaryngol Head Neck Surg 117: 83-86, 1991,
Tomakide P, Fusenig NE, Kohl A, Komosch.
Histomorphological and biochemical differentia-
tion capacity in organotypic co-culture of prima-
ry gingival cells, J Periodont Res 32:400, 1997.
Naraynan AS, Nakae H, Miki Y : Bioligy of the
gingiva : The connective tissue in health and dis-
ease and molecular aspects of periodontal
regeneration a reattachment, Recent Advances
in Clinical Periodontology. Elsevier Science
Publishers 51-61, 1988,

Rheinwald JG, Green H, Serial cultivation of
strains of human epidermal keratinocytes: the
formation of keratinizing colonies from single
cells, Cell 6: 331-343, 1975,

Mendelsohn MG, Dilorenzo TP, Abramson AL,
Steinberg BM. Retinoic acid regulate in vitro, the
two normal pathways of differentiation of
human laryngeal keratinocytes. In Vitro Cell Dev
Biol 27A: 137-141, 1991,

Bell E, Ivarsson B, Merrill C, Production of a tis-
sue-like structure by contractio of collgen lattices
by human fibroblast of different proliferative
potential in vitro, Proc Natl Acad Sci USA 1979,
76; 1274-1279.

Choi YS, and Fuchs E. TGF alpha induces colla-
gen degradation and cell migration in differenti-
ating human epidermal raft cultures, Cell Regul

2: 613-602, 1991,

138

33.

34,

35.

30.

37.

38.

39.

40,

41,

42,

43,

Oda D, Savard CE, Eng L, Lee SP. The effect of
N-methyl-N'-mitrosoguanidine (MNNG) on cul-
tured dog pancreatic duct epitheial cells.
Pancreas 12: 109-116, 1996,

Otto WR, Nanchahal J, Lu QL, Boddy N, Dover
R. Survival of allogenic cells in cultured organ-
otypic skin grafts, Plastic Reconst Surg 96: 166-
176, 1995.

Garlick JA, Taichman LB, Fate of human ker-
atinocytes during reepithelialization in an organ-
otypic culture model. Lab Inv 70: 916-924, 1994,
Dotto GP, Moellmann G, Ghosh S, Edwards M,
Halaban RJ, Cell Biol 109, 3115-3128, 1989,
Vescio RA, Redfern CH, Nelson TJ. Ugoretz S,
Stern PH, Hoffman RM. In vivo-like drug
responses of human tumors growing in three-
dimensional, gel-supported, primary culture,
Proc Natl Acad Sci 84: 5029-5033, 1987.

Sarri Atula, Reidar Greman, Stina Syrjanen.
Fibroblast can modulate the phenotype of malig-
nant epithelial cells in vitro, Exp Cell Res 235:
180-87, 1997.

Asselineau D, Bernard BA, Bailly C, Darmon M,
Prunieras M. Human epidermis reconstructed by
culture, Is it normal? J Invest Dermatol 86: 181-
186, 1980.

Tavakkol A, Varani J, ELder JT, Zouboulis CC,
Maintenace of human skin in organ culture: role
for Insulin-like growth factor -1 receptor and
EGFR. Arch Dermatol Res 291;643-651, 1999.

A new skin equivalent model: dermal substrate
that combines de-epidermized dermis with
fibroblasts-populated collagen matrix. ]
Dermatol Sci 23:132-137, 2000,

Ashburner M, Bonner JJ. The induction of gene
activity in Drosophilia by heat strock, Cell
17:241-5, 1979,

Burdon RH. Heat shock and the heat shock pro-
teins, Biochem J 240:313-24, 1986,



44,

45,

46,

47,

48,

49.

50.

51.

52,

53,

54,

55.

Lindquist S. The heat-shock response, Annu Rev
Biochem 55:1151-91, 1986,

Pelham H. Speculations on the functions of the
major heat shock and glucose-regulated pro-
teins, Cell 46:959-61, 1986,

Schlesinger MJ. Heat shock proteins: The search
for functions, J Cell Biol, 103:321-5, 1986,
Muramatsu T., Tada H, Kobayashi N, et al.
Induction of the 72-KD heat shock protein in
organ-cultured normal human skin, J Invest
Dermatol 98:786-90, 1992,

Polla BS. Heat (shock) and the skin,
Dermatologica ;180:113-7, 1990,

Kusher DI, Ware CF, Gooding LR. Induction of
the heat shock response protect cells from lysis
by tumor necrosis foactor, J Immunol 145:2925-
31, 1990,

Ciocca DR, Evidence for modulation of a 24K
protein in human endometrium during the men-
strual cycle, J Clin Endocrinol Metab 57:496-9,
1983,

Michael FP, Nancy A N-G, Amrtin B, Geoffrey
LG, Estrogen receptor localization in the female
genital tract, Am J Pathol 123:280-92, 1986,
Young D, Lathigra R, Hendrix R, Sweetser D,
Young RA. Stress proteins are immune targets in
leprosy and tuberculosis. Proc Natl Acad Sci
USA 85:4276-70, 1988,

lindquis S, Craig EA. The heat shock proteins.
Ann Rev Genet 22:631-77, 1988,

Sauchez ER, Meshinchi S, Tienrungroj W.
Relationship of the 90k-Da murine heat shock
protein to the untransformed and transformed
states of the L cell glucocorticoid receptor. J Biol
Chem 262:6989-91, 1987.

McCulloch CAG : Melcher AH : Cell density and
cell generation in the periodontal ligament of
mice, Am J Anat 167 : 43-58, 1993b,

139

50.

57.

58.

59.

60,

61,

62,

03.

64,

05.

Polla BS. A role of heat shock proteins in inflam-
mation?. Immunology Today 9:134-137, 1988,
Burdon RJ: Heat shock and the heat shock pro-
teins, Biochem J 240, 313-324

Welch WJ, Suhan JP:Cellular and biochemical
events in mammalian cells furing and after
recovery from physiological stress. J Cell Biol
103, 2035-2052, 1986.

Nagata K., Sga S. adn Yamada K, M. A major
collagen-binding protein of chick embryo
fibroblasts is a novel heat shock protein. J Cell
Biol 103, 223-229, 1986,

Kurkinen M. A., Taylor A., Garrels J. 1. and
Hogan B. L. M., Cell surface-associated proteins
which bind native type IV collagen or gelatin, J
Biol Chem 259, 5915-5922, 1984,

Bowers W, Blaha M, Alkhyyat A, Sankovich J,
Kohl J, Wong G, Patterson D. Artificial human
skin: cytokine , prostaglandin, Hsp70 and histo-
logical response to heat exposure, ] Dermatol
Sci 20: 172-182, 1999,

Hamblin AS Lymphokines, p1-71. Inmale(ed), In
Focus, Oxford 1988,

Makowski L. X-ray diffraction studies of gap
junction structure, In: Advances in cell biology.
Vol 2, Miller K, editor, Greenwich, CT:Jai
Press,pp. 119-158, 1988,

Musil LS, Cunningham BA, Edelman GM,
Goodenough DA, : Dirrerentia phosphorylation
of the gap junction protein connexin 43 in junc-
tion communication-competent and-deficient
cell lines, J Cell Biol 111:2077-2088, 1990,
Tomaki P, Cheng H, Kohl A, Komposch G,
Connexin 43 expression is downregulated in raft
culture of human keratinocyte exprssing the
human papilloma virus 16 E5 protein, Cell
Tissue Res 301;323-327, 2000,



ARSI (1)

NHOK Gingival Fibroblast 3-D culture(H&E)
Figure 1 Figure 2 Figure 3

5 e

10D-Involucrin 10D-HSP70 10D-Connexin 43
Figure 4 Figure 5 Figure 6

- e R L

5D-Involucrin 5D-HSP70 5D-Connexin43

Figure 7 Figure 8 Figure 9

140



-Abstract-

Change of Stratification of Three Dimensional Culture
by Gingival Keratinocytes & Fibroblasts

Tae-Heup Jung!, Ha-Na Hyun!, Yun-Sang Kim!, Eun-Cheol Kim?, Hyung-Keun You!, Hyung-Shik Shin'

Department of Periodontology, School of Dentistry, Wonkwang University
*Department of Oral Pathology, School of Dentistry, Wonkwang University

Epithelial-mesenchymal interaction plays a important role in cell growth and differentiation. This interaction
is already well known to have an importance during the organ development as well as cell growth and differ-
entiation, However, in vitro experimental model is not well developed to reproduce in vivo cellular micro-
environment which provide a epithelial-mesenchymal interaction.

Because conventional monolayer culture lacks epithelial-mensenchymal interaction, cultivated cells have an
morphologic, biochemical, and functional characteristics differ from in vivo tissue, Moreover, it's condition is
not able to induce cellular differention due to submerged culture condition,

Therefore, the aims of this study were to develop and evaualte the in vitro experimental model that main-
tains epithelial-mesenchymal interaction by organotypic raft culture, and to characterize biologic properties of
three-dimensionally reconstituted oral keratinocytes by histological and immunohistochemical analysis. The

results were as follow;

1. Gingival keratinocytes reconstituted by three-dimensional organotypic culture revealed similar morpholog-
ic characteristics to biopsied patient specimen showing stratification, hyperkeratinosis, matutation of
epithelial architecture,

2, Connective tissue structure was matured, and there is no difference during stratification period of epithelial
3-dimensional culture,

3. The longer of air-exposure culture on three-dimensionally reconstituted cells, the more epithelial matura-
tion, increased epithelial thickness and surface keratinization

4, In reconstitued mucosa, the whole epidermis was positively stained by anti-involucrin antibody, and there
is no difference according to air-exposured culture period.

5. The Hsp was expressed in the epithelial layer of three-dimensionally cultured cells, especially basal layer
of epidermis, The change of Hsp expression was not significant by culture stratification,

6. Connexin 43, marker of cell-cell communication was revealed mild immunodeposition in reconstitued

epithelium, and there is no significant expression change during stratification,

These results suggest that three-dimensional oragnotypic co-culture of normal gingival keratinocytes with
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dermal equivalent consisting type I collagen and gingival fibroblasts results in similar morphologic and
immunohistochemical characteristics to in vivo patient specimens. And this culture system seems to provide
adequate micro-environment for in vitro tissue reconstitution, Therefore, further study will be focused to study
of in vitro gingivitis model, development of novel perioodntal disease therapeutics and epithelial-mensenchy-

mal interaction,

Key words : Gingival keratinocytes, Gingival fibroblasts, Stratification, Organotypic Culture, Involucrin, HSP70,

Connexin 43,
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