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The role of gingival epithelial cells
in periodontal disease progression

Yuichi Izumi

Department of Periodontology, Kagoshima University Dental School
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Abstract

Gingival epithelium provides the mechanical and biological protective integument of the periodontium.
Inflammatory periodontal diseases are characterized by a pathological deepening of the gingival sulcus
concomitant with an apical migration of the epithelial attachment and destruction of underlying connective
tissue and alveolar bone. These changes result in the formation of a periodontal pocket, lined by pocket
epithelium. Histological findings show that the initial inflammatory infiltrate is dominated polymorpho-
nuclear leukocytes (PMNs) and T-cells situated immediately beneath the sulcular and junctional epithelia
and, at a later stage, pocket epithelium. As the disease progresses, the number of PMNs and T-cells
close to the epithelial cells increases. Although much is known concerning immunological mechanisms in-
volved in periodontal disease, the contribution of the gingival epithelial cells to the disease process has
not yet been extensively studied.

The purpose of the present discussion is to highlight the potential contribution of the gingival epithe-
lial cells to the pathogenesis of periodontal disease. Emphasis will be placed on the complementing a re-
cent review on adhesive events between cells of immune system and gingival epithelial cells. The gingiv-
al epithelial cells have the capacity to secrete various pro-inflammatory cytokines, such as IL-1 and IL-8§,
responsible for the influx of PMNs and T-cells, as well as autocrine and paracrine growth and activating
factors. Furthermore, activated gingival epithelial cells also have the capacity to act as antigen present-
ing cells and may thus initiate an immune response by presenting antigens to T-cells.

The understanding of the role of the gingival epithelial cells in the pathogenesis of periodontal dis-
ease may allow to biological intervention to be part of an early therapeutic approach aimed at preventing
disease progression.
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Interleukins

Tumor necrosis factors
Chemokines

Colony stimulating factors
Growth factors
Interferons

TNF-a

IFN-a, IFN-8

IL-1la,IL-18, IL~1ra, IL-6, IL-7, IL-10, IL-11, IL-12

IL-8, MGSA/Gro, »IP-10, MCP-1/MCAF
GM-CSF, G-CSF, M-CSF
TGF-a, TGF-3, bFGE, PDGF, PD-ECGF, VEGF/VPF, NGF

IL-: Interleukin-, IL-1ra: Interleukin-1 receptor antagonist, TNF-: Tumor necrosis factor-,
MGSA: Melanoma growth-stimulatory activity, IP-10: Interferon-gamma-induced protein-10,
MCP-1/MCAF: Monocyte chemotactic protein-1/monocyte chemotactic and activating factor,
GM-CSF: Granulocyte-macrohage colony-stimulating factor,

G-CSF: Granulocyte colony-stimulating factor, M-CSF: Macrophage colony-stimulating factor,
TGF-: Transforming growth factor-, bFGF: basic Fibroblast growth factor,

PDGF: Platelet-derived growth factor, PD-ECGF: Platelet-derived endothelial cell growth fac-
tor, VEGF/VPF: Vascular endothelial growth factor/Vascular permeability factor,NGF: Nerve
growth factor, IFN-: Interferon- (SCBR167% HH%)
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& ICAM-1DBRIIFATICHITRT B¢, P. gingivalis
KA LTR, BICZ0R8RAMBAILTLE), &6
12, Aa DEREzx L CHM LR IL-8EHIL 6
BfgicY—2 %2R, UMK fo-LE
FLLVLARVIZE->TLE ), ICAM-1id 4 By H 5
RBMMHIET Y, UBEMBICY—- 2025, —
#, P. gingivalis (3 L CREEDEEIIIZEALE
BiERS v, TNHEDOFERIL, Adl3REDHM, S
REMNICANROFEFRL, LEEELFEELET2
LEZOND, Ac BEIZAMERA L OBRE ERT
A7z, FEEF L LT leukotoxin F-> T 5,
Zhiz LT, Madianos 5P 0BEIZb RN 2 &
312, P gingivalis (&, BIMERD F L % down- reg-
ulate ¥2 2 LIC K W ABHHRGHORE, SR,
EEHBATOER R TEEICT A, IO X JCHIEIC
Y AMBRED A h = X L DRE, FHEOEITEIC
BL, WEAGHRLEDSS 2 TRETH 5,

—7, SRR L LT kT olfFbikiz, B
LBMT DS vy FEEFIZL - T, BRI
BMELSLaI LMo TWE?Y, #4 LMk
BBl L 2eiFhRkid, 75— 2 Mg L HEER %
RTEERIHRADS AV —AIlEMEhTVWE Y
YNy aBEFEEABECERE L, SEREtERT,
bbb, WEENEMEC L) SHEELRD S A
V- ABERBMESK, SV —-sBEICEE
NBLFGRAI—E(NE)RLDF v FRBEBEEIE
D, LEMBESRCHETAS NI NFRENLS
LizkoT, EEMROKEIRS b iEoE AT
DREZOLEHNELDEELLN LD, BELEA
DEA EEMBRICAMTIED B IFPERIFEL TV
AI25 2 b6, MBEMCIIES LRI E
Hohiw, TOBHRE LT, #6LEERISARE
2AL, BEsShy o SREBEELHEELTVS
DTEREVIEOBRED L H 5, B LEARA
2y Ny AR EREYRLEEL, BHRTE
RLTWBELEIFLOND, XLy YN FHBEED
FHEWHE L LT, al-protease inhibitor (a1-PI) %
a 2-macrogloblin (& 2-M) »*#iF¥65h b, a1-PlIXE
BBy o7 LTREDMICAETICRB S h,
a2-MEFFRIFKEVEDICEICHENCHFEET
52, B4, MRS WML L OiFhRY
% NE ft o255 8e 2 @R EERHEBIC B
T, [ EEMREmMP AT WM ICBITAHNE 1 ~

v ¥ ¥ —¥k LT, secretory leukocyte protease inhibi-
tor SLPI) A%iE H &, NE OHMEREE ¥ 5 BH1E
BAREHHEATVE, ZORHEEES LYY —
i%, acid stable T3, 11.7kDa ¢ {E5F T, NE &
HEEIEL, al-PIVEETELWEBMIZ OB
HETH s, HEXFABL VELEZh, EIINE®
cathepsin G, trypsin DEBEEEH*HET 55, &
$i, b MEEEALEABLEAA/LERY S D
SLPIAEA S h, BeLEMBITREEY M A A
CORBICH L THERL KB LT, SLPI DELE %
WM+ L 2BHLPICLES® (H4), HREA
LR A & o SLPI B4, P. gingivalis D & ) {2
By V80 5 REEE % virulence factor & T A HAE
EEME OB F FT T down-regulate LTL X9
(H5) COEIIZREHET A MO A o RERM
HAEORBUC & ) B ICEEAEST 5 SLPI At
WRAROFRESFBNBBTCE v —h—L LT
BTN,V T, BERLTW32,
61, WALEMBOEEY 2ERTNEERF
M HE & LT, IL-1 receptor antagonist (IL-1ra) Ht%&
Fonb, IL-1ratd, IL-1e, IL-1B3{EA DR
HEAFELTEEHERTWS, IL-1ra i, IL-1a,
IL-18 £ ¥M8ic 7 3 / BREFIOMERED S b, @
DLETI—IEETHIEDS, IL-] family 128
FNTVB33 | [1-1ra id, IL-1 receptor ~® IL-1a ,
IL-1 3 DFERGEHESHICHAEL, IL-1EEORHALN

20 ; N

10

SLPI (pg/ml)

o
control 0.1 1 10 10 100
-1 TNF-a
(ng/ml )
H4 :I-lax. TNF-aRIE (4830 (CHU 0B
FERES EEGR (W) sLUACEEMAR
(D) osLPIES: (FHHHRERE)
% :p<0.05.n=7 (&2 DFID control & D)
1 : P<0.05( Mann-whitney's U test) (3Zit 4 1 S %)
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260 1 l 250 _-I; 250 - :[
. 200 4 ’_\200- Azoo- l _-|-_
2 l 2 2
8 g ] 8 |
< < o
2 150 - © 150 4 © 160
~ ~ ~
=] (=] [=]
e K * K
9 100 4 & 100 - & 100 4
v wv wv
50 -1 50 * % 50
0 0 l | 0
0 10 50 100 0 50 100 0 10 50 100
ECV(ug/ mi) ECV(urg/ ml) ECV (ng/ ml)
A. actinomycetemcomitans P. gingivalis P. intermedia

5 ! A actinomycetemcomitans, P. gingivalis, P. intermedia @ Extracellular vesicle (ECV) FBTFIC &3
WP LRI LR O SLPI B (ZEk28 5 )

582 Scaling/root planing I- & 3 EESGHBHAEDRD IL-1a. IL-1p B LV IL-1ra DEAL

SRPRTE

So/RP HAl FoE IF 288
IL-1 (pg/site) 203.7+109.9 94.7+43.9** 101.2+74.4*** 84.8+42.9**
IL-18 (pg/site) 72.1+39.1 34.0+18.6™* 23.9+19.2** 32.04+30.5**
IL-1ra (ng/site) 36.6+20.1 37.8+15.5 32.4+16.4 30.8+12.1
IL-1ra/IL- 1 214+120 421+117%* 4344261*** 414150**
IL-1ra/IL-1 B 712+492 1347+734* 19994+1350* * 18431+1392* *
iL-1ra/IL=-1ax+I1L-1 B 163497 313+102* * 331177+ 319+132**

16834, FI9HIRM{EAE. Sc/RP : Scaling/root planing
% ! P<0.05. ™™ ! P<0.01. ***: P<0.001 (Wilcoxon signed-ranks test)

(3C#R38 1 5243E)

THLEXZONRTVES, SHMRREES K
EWEBICH LT, IL-lra BHBEEAISH L S
ENBELMIEhTWNBID g2y o
IL-1ra DRAEERICEA L, @HEAMAKCBTLHE
ERERICDWTRE LA, Z08R, BN LR
i3, NEBICO VIV —r o 2% b wlER
B IL-1ra Z2EEL (X6, 7), MAKSEHE (GCF) F
KHBRECHEELTVWAI LB MIIL(E2),
IL-1ra i3, ¥4 b A4 RRNVEY ORTHEEINH
5 iz ENF-HE—D antagonist ThH b, IL-1iFEHE &
IR AERE LT, EBEEDATHS-H0
TER LB 2, REERBOBRANOICHNEER
XEhTw3,

WAL MM IZX, MHC T& % human leukocyte
antigen (HLA) class [ ®° ICAM-1% 5 Ul LFA-30D %
B h, BB REREICL) 20RBHN
Y= EboTwR LHBESATWE?, Zhb
DOFFI, T MR CHUR R ROET 2 HURIR AR
CHREICRIL Twa, tEoT, WM LEMRD &
EEXAF 4 -y —-DRBIc L Y, HEBEAEICHY
Ehi THIRICHEA 2HURFRERBEL T2 L
HEZOND, LHL, Bal 5342k hif, HLA-DR
DEBLTWD AL, THROMEMEZFEE
3", anergy % tolerance DIRFEIZ R > TV B LHIEL
Tw3, Smolle 5%, HLA-DR MLz,
suppressor/cytotoxic cell D EBEA~DEAIZHES L
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12 3405
S11bp' — e «— [[-1ra

218bp > «— PB-actin

IL-1ra AEFRA
1: Mnp 0.0000
2: WAALME MENE JHE 0.0000
3: WHALER TNF-o 4Wm 0.9682
b) : 3 4: WAALRE MMM EWE 0.1843
6 : S5 EERICE T BIL-1ra? SEEM LFHRTE 5: MAARER TNF-o 8WR 0.4848
a . EEFRAVTER tES (7 :EFEEPIAILHIRRIC &+ SRR E
b : EEERBYERRRERA (2> bA-L) IL-Tra mRNA OFER (Xig2h 55| F8)
c : A REE LA
d:EELAEEER (D2 rO-0)
(3wt 2 »»55|A)

TNF-a

m IFN-y

8 @ tEPY_LEZ#MAY & i IE MMl & DR EERORB
B:B cells, GEC: Gingival epithelial cells, ICAM-1:Intercellular adhesion molecule-1, IFN-:Interferon-, IL-:
Interleukin-, Mac : Macrophage, MHC Il : Major histocompatibility complex class II, PMN : Polymorphonuc-
lear leukocyte, SLPI: Secretory leukocyte protease inhibitor, T: T cells, TNF-: Tumor necrosis factor-

TWAHERELTWS, N6z Eas, kil HEEFAOMBLE LT, Langerhans cell #77EH 2 L
DRIFIRE~OMEG O FEMEITIEN T & 545, WwWEZ T2 0 R, KM AL B Bz, B7-1
THZEHE, €8, 0L R REEEICHST  (CD80) % B7-2(CD8E) DRIAMNR S A, Zh



WIS B AR Lo 5 & 11

5%, T #ifg® CD28 receptor & M HAEM %R L,
co-stimulatory signal % T #Mlfgiz 4%, co 7
F ik, T IR receptor (TCR) % 44 % P45 SLAY
Ly rF Nkl b, FEISHERN 2 TR B
A b h A DS, SRR~ Ol & BT
Bl EERL FFLTH B, Bibid, BIE,
THiERDOBERETIZH DAY, IFN-7 OB L 0 th
P EREAIAE 12 CD8O, CDB6MFEHASHH s L &
ERERE L 7co SR & b LIS, & Y kNS cDso,

9 !k MEPESEEIZE TS Thrombo-
modulin D& EAHE LFMF/TE

E11: e bR EAMARICS 1S Throm-
bomodulin @ Western blot 5347

CD86DFEH, & 612 B7-30T ORI IZ DV THE L
TWwh, SO MR E, A LEROG
BEEE~OWEGDA D Z A LN L) —BAL P E S
LOLEWFLTWS, SO Z 8 ICR L,
Juz, AR, A ERHIEIZ B A thrombomo-
dulin (TM) OFFEICIEE L7ze TM IE, M5 A RN
FWZFFAET % thrombin receptor C, thrombin i
PERIHT A 2 L2k T, MAFPMTEER oW 2
M5+ 2EERMS > THHTV, @l mE

7P b R R 35‘ i+ % Thrombomo-
dulin O RAERR LB

E10 :

'Qivar
Moeyteg

Huyep
karg:.}" g

28s—
s —-—TH message

B-actin
message

(12 : 3 MR EEMIRICES TS Throm-
bomodulin @ Northern blot 447
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A AL LIS B 4 20 RIS TM O FFAEASFERE S i,
ZOBRENEH SN TS, LMK T, M mak
Mg 222 2 s s B S (L RBLLTw A 2
EHHRE SN T WS, lH, Mz v B Ml
LI TM A RB LT AR M AT IzonT,
AL SR LW, BEFToLI A, LEiOS
{LOBEHIATS PO MPEIHL2OTERVHEELD
NTwb, Matsuyama 5713, #AHLEH O T™ 12
DWTHHF L, WA LEZ S LR T omE MM
i TM oREBEPZD NI EEFHLMZLE
(9, 10, 11, 12), ZAEWRMATIX, EHEHERIZE
T, T™M OFRBAEA L7z, GCF o T™M OFFAE %
MELIEZS, WEEY v PAOBIENHGEAIC
(&, GCF O TM it EICHINT 5 2 L lwiE
L7z. GCF W T™M ONIE, #4812 & 2 MLk
& o THIR~EREL b0 EZLNE, TMD
B AR Lo s BT, AL TP T O thrombin
DFEFICHG L TwWa b EEL LN, HEHKREIT
(2B W, RAERMLEEER AL thrombin 3R &
N5, thrombin (E#HEFEMES <707 7=, 1l
ENEANCER LT, AR RN E IGES 5,
& 612, thrombin X 4IERIG~OME L LT, M4
MM e~ o7 7=, MHESEMN, A
5 IL-1, IL-6, prostaglandin E; (PGEy) @ M 4: % 553
T 5, HE NI S O L EA A oW % A
HY, EREEIZBT AN A A = X LTS O
WEERLTVEDEELLAZYY, Z0 k)
IZTM Oy & # B+ 5 2 L, WEWHOSEE &
TIZBTAH LA X L kET L LA EL
%D, HHLWHEROZHT T u—F ot e
xh3,

N. ERARCOMA LLEMROEEN

WREGHE LT, i IR ok o @i ok
L THHEREA TR TV, 75— 7 OFEMEH
DN THSEMWERETERL, 75— %7
T — 7 ERMAT & LToWEESy v FERIE L
E LR RBRFEFEN TG E o7, AT, KA
PrIzicmmz, @EMBEOFELEE L BERFLEK
ECH) EiFehTwa, BAEHFEE LT, barrier
membrane % F V72 o R HLEE PRAE 3535 (GTR) 457 H
ERTW5E, ZOFIIL Melcer DR (23 &,
0%, MBS T bR, 19824 Ny-
man 52 L o TR FIZHBITA GTRIEFAHIE S 1
foo Tbh, BESEHLEGOGHESETE, Ik

(%) Flap operation # root planing L =8 REZ @D
Sk (EPILREMRR. ERESEEER. 85
#ila. srRRR#mR)
(BE) BEWMES EEICE 3 EEMEOTER
[X13 : Flap operation MO Al{FARERE

(%) Barrier membrane £{EM L T. HAEEDER
IEE % FALE L. BRI & SARE CES N T
5

(5E) BB~ EREERE S L AL MEA S TN
HPIE AT £ B SN B O
14 : GTR EIC & 3 8B AmEE

MWigEomWEEIc L > TRIEF SIS, HEM
OB T LRI D SO R RS, AL
AR IR CHE CES LR IZa T 2 -0 4 H
MEEWESLHEICLZBEEEL L 5, barrier
membrane A LT, ZOEBREICH > TOWE L
@ down-growth 2 fHIE3 A Z 212k b, #HEHEE
A 240 AR 2 R FHE T A5 2 L AT
&5 (B13, 14, 15), DX ) IZHEREIZB T
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15 : GTR#% (£M) % 5 UIC Flap operation (Al
OB LR ORLAMTO S (BT,
AT RELY Y TH D)

b A A R s v b= v A 2 L AR
EThb,

BAE, ZOMBED ERLE ST LV TRIEL,
JEVORRHILE B 0 WG AHE % AR BRAY 2 T HE 18 et
fThittwsd, LR, FRHIR & e EE
L ORI X o THAG S A, integrin & IEIE LA HIHL
AT T-HME- LT b, integrin &, fESEH O
Has g sililiEmL 7y —Ths, &
i IR & ARG £ o E, AIETERE, AR
A, MEOGIERAMICEERBELIRL TWvwah, i
UE, integrin (2T B PUAE AR L C, MRS SRR L
Ho LR oM 2 M2 B a0 s s, e b
A ERE ST, « 671 integrin subunits AS5EH L
TWviaZEH Hormia 55128 - THREMN, Hergott
55%, A1 integrin @F / 7 O—F L& EH VT
M ORI % MO THIEL 222 L4 5, Graber 5%
1&, @681 integrin subunits € / 7 0 —+ Lifke H
W, LEoikRE kL, ol ki, LRk
A LS b & RIS & O AR & BLEL L 7z
ZEEFIMT A, integrin 1d LI O ERICEEL M) &
L, integrin (28T A€/ 2 a—FuhifkE il
15 EICk T, WIESEMLG R o LR o BT R
2T LA CHLIE S 2 WTHETEATR Sz,

2512, LR B -defensin &N BIE <7 F
FaREET LI EFRESATLETS, Hi i
(2 & AEM AT S EHERIRIE, PUET T % fEdE
THILIL-THLEMML WA LEER HNLD,
DL WEOMEA A S 2O T NS BT
A Z EHdhE, EEMOGEERL TRICEHT 22

LATHETH L Ll bIS,

V. £h¥ic

Grfal, FIATHE TITHED T E B OIS
B B 2 W LA oL WS s o THE
LC& 7, HiEME77— 7flfiomgick-Th| &
RISNLBELOHRETHL LBl TH LR
fEFRANRL L IR oW & F L IcER A LAE
BTHAHN, 77—l Ens oMo IziEE
PR AR L, R Lodh EFfl L Twa,
Tto T, WA LMoo 5 285 2 &1,
g, WSRO S8E & HEFTIZ 2w T OB & R,
B 6 I W R OGEE, TINS5 2 £ L
Ao Stk R RN o B A B A REG TE H o
W B ks, Wi LRI % & M A v
M7=y O E T LR ETHL, SNEHED
MikAs, WIEHOBE - B, WEGHE, o
B O THi~DIERIZ o L#FEZTWAD,

Kk Frwbilhizl, {Fbhhifzo—fiz,
LR B BEE Y (No. 06304041, No. 08672201,
No. 10671971) O#ih a3 72,

X

1) Johnson, G. K. & Organ, C. C.: Prostaglandin E2
and interleukin-1 concentrations in nicotine- ex-
posed oral keratinocyte cultures. J. Periodont.
Res., 32, 447-454, 1997

2) # BKif e P MILMIARIZ BT B Inter-
leukin-1a 3 X OF Interleukin-1 receptor antago-
nist OFEBIZ20nC KRR, 41, 87-98, 1999

3) Tonetti, M. S., Imboden, M. A., Gerber, L., Lang, N.
P., Laissue, J. & Mueller, C.: Localized expression
on mRNA [or phagocyte-specific chemotactic cyto-
kines in human periodontal infections, Infect. Im-
mun., 62, 4005-4014, 1994

4) MILFEH e PEEES LMz 5
Interleukin-8 & OF Secretory Leukocyte Protease
Inhibitor @ E EfEIZ 2w T. H i E ik, 39,
23-30, 1997

5) Tonetti, M. S.: Molecular factor associated with
compartmentalization of gingival immune re-

sponses and transepithelial neutrophil migration.

J. Periodont. Res., 32, 104-109, 1997



14

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

R

Tonetti, M. S., Imboden, M. A. & Lang, N. P.: Neut-
rophil migration into the gingival sulcus is associ-
ated with transepithelial gradients of interleukin
-8 and ICAM-1. J. Periodontol., 69, 1139-1147,
1998

Huang, G. T., Haake, S. K. & Park, N. H.: Gingival
epithelial cells increase interleukin-8 secretion in
response to Actinobacillus actinomycetemcomitans
challenge. J. Periodontol., 69, 1105-1110, 1998
Huang, G. T., Haake, S. K., Kim, J. W. & Park, N.
H.: Differential expression of interleukin-8 and in-
tercellular adhesion molecule-1 by human gingival
epithelial cells in response to Actinobacillus acti-
nomycetemcomitans or Porphyromonas gingivalis in-
fection. Oral Microbiol. Immunol.,, 13, 301-309,
1998

Yamamoto, T., Osaki, T., Yoneda, K. & Ueta, E.:
Cytokine production by keratinocytes and mono-
nuclear infiltrates in oral lichen planus. J. Oral
Pathol. Med., 23, 309-315, 1994

Nakao, K., Yoneda, K. & Osaki, T.: Enhanced cyto-
kine production and collagen synthesis of gingival
fibroblasts from patients with denture fibromato-
sis. J. Dent. Res., 74, 1072-1078, 1995

Savage, N. W., Walsh, L. J. & Seymour, G. J.: Ex-
pression of class I and class I major histocompa-
tibility complex antigens on oral mucosal epithe-
lium. J. Oral Pathol., 16, 153-157, 1987

Crawford, J. M.: Distribution of ICAM-1, LFA-3
and HLA-DR in healthy and diseased gingival tis-
sues. J. Periodont. Res., 27, 291-298, 1992

Nunes, I. P., Johannessen, A. C., Matre, R. & Kris-
toffersen, T.: Epithelial expression of HLA class II
antigens and Fc 7 receptors in patients with adult
periodontitis. J. Clin. Periodontol., 21, 526-532,
1994

Kupper, T. S.: Immune and inflammatory proce-
sses in cutaneous tissues: mechanisms and spe-
culations. J. Clin. Invest., 86, 1783-1789, 1990

Bos, J. D. & Kapsenberg, M. L.: The skin immune
system: progress in cutaneous biology. Immunol.
Today, 14, 75-78, 1993

Feliciani, C., Gupta, A. K. & Sauder, D. N.: Kera-
tinocytes and cytokine/growth factors. Crit. Rev.
Oral Biol. Med., 7,300-318, 1996

ﬁ__.

17)

i8)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Suchett-Kaye, G., Morrier J. J. & Barsotti, O.: In-
teractions between non-immune host cells and the
immune system during periodontal disease: role of
the gingival keratinocyte. Crit. Rev. Oral Biol.
Med., 9, 292-305, 1998

Page, R. C. & Schroeder, H. E.: Pathogenesis of in-
flammatory periodontal disease. A summary of
current work. Lab. Invest., 34, 235-249, 1976
Matsuyama, T., [zumi, Y. & Sueda, T.: Culture and
characterization of human junctional epithelial
cells. J. Periodontol., 68, 229-239, 1997

Madianos, P. N., Papapanou, P. N. & Sandros, J.:
Porphyromonas gingivalis infection of oral epithe-
lium inhibits neutrophil transepithelial migration.
Infect. Immun., 65, 3983-3990, 1997

MR~ e PARKRI VBB LSV — A
BHEIEFABRICRIZTRBIIOVT. Ivitw
6 U in vive IC BT 5 ERNOTIE. HEEE,
25, 144-159, 1983

Sugiyama, E., Baehni, P. & Cimasoni, G.: An in vit-
ro study of polymorphonuclear leucocyte-mediated
by
periodontopathic bacterial extracts. Archs. Oral
Biol., 37, 1007-1012, 1992

Ayasaka, N. & Tanaka, T.: A cytochemical study

injury to human gingival keratinocytes

of horseradish peroxidase uptake in rat junctional
epithelium. J. Dent. Res., 68, 1503-1507, 1989
Sandholm, L.: Proteases and their inhibitors in
chronic inflammatory periodontal disease. J. Clin.
Periodontol., 13, 19-26, 1986

Thompson, R. C. & Ohlsson, K.: Isolation, prop-
erties, and complete amino acid sequence of hu-
man secretory leukocyte protease inhibitor, a po-
tent inhibitor of leukocyte elastase. Proc. Natl.
Acad. Sci. USA., 83, 6692-6696, 1986

Abe, T., Kobayashi, N., Yoshimura, K., Trapnell,
B. C., Kim, H.,, Hubbard, R. C.,, Brewer, M. T.,
Thompson, R. C. & Crystal, R. G.: Expression of
the secretory leukoprotease inhibitor gene in
epithelial cells. J. Clin. Invest., 87, 2207-2215, 1991
Lee, C. H., Igarashi, Y., Hohman, R. ]., Kaulbach,
H., White, M. V. & Kaliner, M. A.: Distribution of
secretory leukoprotease inhibitor in the human
nasal airway. Am. Rev. Respr. Dis., 147, 710-716,
1993



28)

29)

30)

31)

32)

33)

34)

35)

36)

AR B 2N LIRS & 15

MRAME—, B EEE NTEL PHTEF £
W#R], WwEER, KB R &N LEHR S
W 2 EABHEATFE LTOSLPHIZDWVT.
ORI E £ S0 EH, MHIBTE, 48-52, W
HEAOEREES, B, 1997

FURHE—, W BBk, WL, B ik KH
B’ EEREBEIBIT S secretory leukocyte
protease inhibitor (SLPI) M W)%E. #RIE, 16,
327-334, 1996

B OEEE . RANEAXRBZEOWAMBHE RO
secretory leukocyte protease inhibitor (SLPI) &
a -] protease inhibitor (@ -1PI) DM, HEE
i, 41, 28-35, 1999

Arend, W. P, Joslin, F. G., Thompson, R. C. &
Hannum, C. H.: An IL-1 inhibitor from human
monocytes. Production and characterization of
biologic properties. J. Immunol., 143, 1851-1858,
1989

Eisenberg, S. P., Evans, R. J., Arend, W. P,
Verderber, E., Brewer, M. T., Hannum, C. H. &
Thompson, R. C.: Primary structure and functional
expression from complementary DNA of human
interleukin-1 receptor antagonist. Nature (Lond.),
343, 341-346, 1990

Haskill, S., Martin, G., Van Le, L., Morris, ],
Peace, A., Bigler, C. F., Jaffe, G. J., Hammerberg,
C., Sporn, S. A, Fong, S., Arend, W. P. & Ralph,
P.. ¢cDNA cloning of an intercellular form of the
human interleukin 1 receptor antagonist associ-
ated with epithelium. Proc. Natl. Acad. Sci, USA,
88, 3681-3685, 1991

Dripps, D. ]., Brandhuber, B. J., Thompson, R. C. &
Eisenberg, S. P.: Interleukin-1 (IL-1) receptor
antagonist binds to the 80-kDa IL-1 receptor but
does not initiate IL-1 signal transduction. J. Biol.
Chem., 226, 10331-10336, 1991

Granowitz, E. V., Clark, B. D., Mancilla, J. &
Dinarello, C. A.: Interleukin-1 receptor antagonist
competitively inhibits the binding of interleukin-1
to the type II interleukin-1 receptor. J. Biol.
Chem., 266, 14147-14150, 1991

Ferretti, M., Casini-Raggi, V., Pizarro, T. T.,
Eisenberg, S. P., Nast, C. C. & Cominelli, F.: Neut-
ralization of endogenous IL-1 receptor antagonist
exacerbates and prolongs inflammation in rabbit

37)

38)

39)

40)

41)

42)

43)

44)

45)

immune colitis. J. Clin. Invest., 94, 449-453, 1994
Shanley, T. P., Peters, J. L., Jones, M. L., Chensue,
S. W., Kunkel, S. L. & Ward, P. A.: Regulatory
effects of endogenous interleukin-1 receptor anta-
gonist protein in immunoglobulin G immune
complex-induced lung injury. J. Clin. Invest., 97,
963-970, 1996

Bk, MSEE—, W BB, KHE K :HA
BWEARBEIZBIT 2EAHEHEP O inter-
leukin-1 @ | interleukin-1 8 B & U interleukin-1
receptor antagonist fit D £ . H M A&, 39,
375-381, 1997

Bal, V., McIndoe, A, Denton, G., Hudson, D., Lom-
bardi, G., Lamb, J. & Lechler, R: Antigen pre-
sentation by keratinocytes induces tolerance in
human T cells. Eur. J. Immunol., 20, 1893-1897,
1990

Smolle, J., Soyer, H. P, Juettner, F. M., Torne, R,
Stettner, H. & Kerl, H.: HLA-DR positive keratino-
cytes are associated with suppressor lymphocyte
epidermotrophism. A biomathematical study. Am.
J. Dermatopathol., 10, 128-132, 1988

Walsh, L. J., Seymour, G. J., & Powell R. N.: The
regulation of Langerhans cell T6, DR and DQ anti-
gen expression: an hypothesis. J. Oral Pathol., 17,
43-46, 1988

Ishii, T., Walsh, L. J., Seymour, G. J. & Powell, R,
N.: Modulation of Langerhans cell surface antigen
expression by recombinant cytokines. J. Oral
Pathol. Med., 19, 355-359, 1990

Lombardi, T., Hauser, C. & Budtz-Jogensen, E.:
Langerhans cells: structure, function and role in
oral pathological conditions. J. Oral Pathol. Med.,
22, 193-202, 1993

Williams, L. R., Ort, R. J. & Kupper, T. S.: Kera-
tinocyte expression of B7-1 in transgenic mice
amplifies the primary response to
cutaneous antigens. Proc. Natl. Acad. Sci. USA, 91,
12780-12784, 1994

Gaspari, A. A., Burns, R, Nasir, A., Ramirez, D,
Barth, R. K. & Haidaris, C. J.: CD 86 (B7-2), but
not CD 80 (B7-1), expression in the epidermis of

immune

transgenic mice enhances the immunogenicity of
primary cutaneous Candida albicans infections. In-
fect. Inmun., 66, 4440-4449, 1998



16

46)

47)

48)

49)

50)

R #—

June, C. H., Bluestone, J. A., Nadier, L. M. &
Thompson, C. B.: The B7 and CD 28 receptor fami-
lies. Immunol. Today, 15, 321-331, 1994

Esmon, C. T. & Owen. W. G.: Identification of an
endothelial cell cofactor for thrombin-catalyzed
activation of protein C. Proc. Natl. Acad. Sci. USA,
78, 2249-2252, 1981

Esmon, C. T.: The roles of protein C and thrombo-
modulin in the regulation of blood coagulation. J.
Biol. Hem. 264, 4743-4746, 1989

Esmon, N. L., Owen, W. G. & Esmon, C. T. Isola-
tion of a membrane-bound cofactor for thrombin-
catalyzed activation of protein C. J. Biol. Chem.
257, 859-864, 1982

Salem, H. H., Maruyama, I., Ishii, H. & Majerus, P.
W.: Isolation and characterization of thrombomo-
dulin from human placenta. J. Biol. Chem. 259,
12246-12251, 1984

51) Jackson, D. E., Mitchell, C. A., Bird, P., Salem, H.

52)

53)

54)

55)

56)

57)

H. & Hayman, J. A.: Immunohistochemical localiza-
tion of thrombomodulin in normal human skin and
skin tumours. J. Pathol. 175, 421-32, 1995

Senet, P., Peyri, N., Berard, M., Dubertret, L. &
Boffa, M. C.: Thrombomodulin, a functional sur-
face protein on human keratinocytes, is regulated
by retinoic acid. Arch Dermatol. Res. 289,
151-157, 1997

Lager, D. J., Callagham, E. J., Worth, S. F., Raife,
T. J. & Lentz, S. R.: Cellular localization of throm-
bomodulin in human epithelium and squamous
malignancies. Am. J. Pathol. 146, 933-943, 1995
Tabata, M., Yonezawa, S., Sugihara, K., Yamashita,
S. & Maruyama, L: The use of thrombomodulin to
study epithelial cells differentiation in neoplastic
and non-neoplastic oral lesions. J. Oral Pathol.
Med. 24, 443-449, 1995

Matsuyama, T., [zumi, Y., Shibatate, K, Yotsumoto,
Y., Obama, H., Uemura, M., Maruyama, I & Sueda,
T.. Expression and activity of thrombomodulin in
human gingival epithelium: in vivo and in vitro
studies. J. Periodont. Res. in press

Bar-Shavit, R., Wilner, G. D.: Mediation of cellular
events by thrombin. Int. Rev. Exp. Pathol. 29,
213-41, 1986

Stern, D. M., Bank, 1., Nawroth, P. P., Cassimeris,

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

J.. Kisiel, W., Fenton, J. W. 2d, Dinarello, C.,
Chess, L. & Jeffe, E. A.: Self-regulation of pro-
coagulant events on the endothelial cell surface. J.
Exp. Med. 162, 1223-1235 1985

Sower, L. E., Froelich, C. J., Carney, D. H., Fenton,
J. W. 2d, & Klimpel, G. R.: Thrombin induces IL-6
production in fibroblasts and epithelial cells.
J. Immunol. 155, 895-901, 1995

Stiernberg, J., Redin, W. R., Warner, W. S. & Car-
ney, D. H.: The role of thrombin and thrombin re-
ceptor activating peptide (TRAP-508) in initia-
tion of tissue repair. Thromb. Haemostasis. 70,
158-162, 1993

Lerner, U. H., Sahlberg, K. & Ljunggren, O.
Thrombin and bradykinin enhance prostaglandin
production in human peripheral blood monocytes.
J. Oral Pathol. Med. 18, 246-50, 1989

Lerner, U. H.: Regulation of bone metabolism by
the kallikrein-kinin system, the coagulation cas-
cade, and the acute-phase reactants. Oral Surg.
Oral Med. Oral Pathol., 78, 481-493, 1994

Melcher, A. H.. On the repair potential of
periodontal tissues. J. Periodontol., 47, 256-260,
1976

Nyman, S., Lindhe, J., Karring, T. & Rylander, H.:
New attachment following surgical treatment of
human periodontal disease. ]J.Clin. Periodontol., 9,
290-296, 1982

Hormia, M., Ylanne, J. & Virtanen, l.: Expression
of integrins in human gingiva. J. Dent. Res., 69,
1817-1823, 1990

Hergott, G. J., Nagai, H. & Kalnins, V. L.: Inhibition
of retional pigment epithelial cell migration and
proliferation with monoclonal antibodies against
B1
organ culture. Invest. Opthalmol. Vis. Sci., 34,
2761-2768, 1993

Graber, H. G., Wilharm, J. & Conrads, G.: Mono-
clonal antibodies against integrin subunits @ 6

integrin subunit during wound healing in

and # 1 inhibit migration of gingival epithelium
in organ culture. J. Periodontol., 70, 388-393, 1999
Krisanaprakornkit, S., Weinberg, A., Perez, C. N.
& Dale, B. A.: Expression of the peptide antibiotic
human B -defensin 1 in cultured gingival epithe-
lial cells and gingival tissue. Infect. Immun., 66,



WERC BT AMA EEMRDIZ S &

4222-4228, 1998

68) Weinberg, A., Krisanaprakornkit, S. & Dale, B. A.;
Epithelial antimicrobial peptides: Review and sig-
nificance for oral applications. Crit. Rev. Oral
Biol. Med., 9, 399-414, 1998

17






CEBFEICBIT Ao REHELE 20 19~27, 2000 19

LHEFRICET 5 RO M

BRI Mm%

BREBRFWER s LpEt g

LI —& “HmB” 2N HTF3D07

“HR” (L OBEER IS BT A BB ORFN»OE
ELREE, OCHRBEORNRE STV, LEEFE
PELEEIL, MLBEIC HBTLILOKRYE”
FEAOND, BIZIZEADRO—HF DL HIZHY
EFonalddhr, #F0LUICEHEITDHLHOB
BEEITLE ), COBREIZES B I BRREER
FRALPTCREICHEoTWE, 2L 2T R
734 b (k%) (ZHEBRLA] EWIHIREICH
£57:00:, brMioBL LS SEBUTLE
IDTHB, [FARICERTMADEFELXDY
200?) [#hiddH 2 -BHEOMBELOTIELZ W
P2 MHRUA" ERPTHIELRBRELLTO
BEEBICTELVOTEZVWA? ] EvolzBuni
PoNBDTH2,

“SL AERARMLEETHEINLIE, FhEH
FHEHLBULAZEIZBLY, ML DEERIZEFNE
ho " BECESWTERIEHLT-TED
(EEDEND—ATH3), 6O T [HBTHL
LIV LEn? | LHBERETHELLS, B2
BRENIZFEBRREOBLEITHTL 500 LAk,
BT L IESIE, FRIZLYIEL, EBY, LAL
LHERTYMBE T50ULE, FOEBROYETMH
B TWANZPWTHORBIZLERTRTH 5,
FITRRTIE "B CHTAREAMEREYRYE
L, ThHBEOHBBETOHICERS K, 754
LY FOBEADLEBEOIE VS EEE EOHEIC
DWTRET %,

“HE" OEH

9, "R HFEDLHICEESAhTVWEDOh %
BET5,

R8I [BAOEERT 2 B R.LOIRE, 52
WIIADTRRZEZEAFO T ACALEHIZELL

NERRELNTHZ L, R LdHd, FbbLH
ST [empathy ¢ B ORGEHEFICH/RAT S
Tk, BRWMBALEE, FORMBIMTcELTIXL
DOBR] LERTwB, “BFIBA" &id [fBAD
LEPEMER I AR RO b2, AFEED
Ktz L CENZEBICEHBTLI L] THB,
L BEHREO "B & MBAORYE, $$icEN, &
FERLEFDHI Lo THIZBRLBI L] THY,
R L B oBviz [RBRCIRASOESMSE
PRESN TV ADIIH L THF T EFBEMRF &
NBEBRGEW] Hitd s,

2Fh "R Lk, BTHMALF AR L,
L2beh»HENICERTAZL] CHh, hid
HEOHF L >THRAY, HFOFIZACERITAR
BIEICEoTHEBENS, LLELEOHETH, B
CLBLH T TCOMILATHRELTHELT
WhIThIER 6w, (£ TP “Ff” ¢h
%) THDEIIZATWL L, “FHR” Lidhk il
Hur A\BRoRRThr i 5,

DIEFEICET S “HE” ORE

“Se” ALCHEBE BT A REMNBETHD, B
E-BEWRORMEZRETIRELEETHE
Eid, FREMDTILCHFEIN-BWRTHS, oh
ZOEREN EHAERT 2 WRT cESVwE
EThHrILBELTWERLEDNRS,
LEREORMIE, 75142y oA ERD
LA - ERICHT 28RO L v - EHML
FRICE(EZOB6L, 254 FASPED LW
BILLERTELLIBRBTELTHE, T1Z20D
BT NFEHONLDIIE ZAOTEHBAHLERICRON
P, (FRIZE > TEORVFICHRIEH 25) b
WHETHROFRI TOLNZOHEBIZALI LM
Vo FCTHENLMCERREIRA S0, EHHf



20 RIR M

EBHDEBREFHATAIIENUELR-TL %,
(BFBEOBEBIADTHLILIZTEI TTHL RV,
BREOIBMNERICISSCKRERBFENSLON
TWA L IANLERENKHTH S, KF, 1992)
Fr:, REFATREORBIIHEREL 7542
FPDRYEYDRIZZEDHB L SN, HFREIHL R
BECHMNBELREL CCoRBORFA 2 RET
3558& P15, 2F D LBEREOBRBIZIS AT
YhEEBRELFEVWOEBERLH LRI OED L
FTWwWIRES L st ABHETH ), FIid4EE
Twa 2 AOMizH 4 LA Eh s “BHR" DA
0k RUERENHT, R ok n
HBRBEREZ L 2D IIC2WT, W4 (1992) (F R
FHIZE T, 774 bOELAERLLED,
BRLAVTEL] LEEBREICL-T, TR
BB, FOHFELADTERETM>TWLZ L]
THhap LN, FALKRE (1974) b, HEREO [R
1 13 [EREED] THH, 20 [HEREE] &
[E2FLTIIAZ b EBITARIL] THBE
BRTVE, Shbid R FERTOEADREM
ICREHLERLT L TWAZLEHLMILELD
?3)60

FNTIE, BEMIC ‘R i vokBEAL
DFEBIP?IEFNIZED LD RBFECHRNRERT
6T DEAIN T KIC R FEOERBEOT
TRUEMICI) EF 7 2 o0 4L, BEReE
%ﬁﬁao

EBEROLFTE (DY) ICBITE “HB”
DAL — Rogers, C. ICH 13 “H#@”

BEOLBHBC KR OoBSHLE-> -0l
Rogers DERMBBAENTHETH D, iz~
) YT BIALBETFEGOVEDELT, B
BEORERYBERE DTz, HicBVTIE “HRT S
L FNABNERTHo 1, OHF L “HE D
EFELIE, RDLIBDIDOTHS,

ki, 794y FORBLEREH DL ES
BEDLDTHADPDEHIIELRY, Lrbo
“Blhb»D LI R@si)” EwIEKREEbE
WwZLThd, (1957)

MEOHMZMEERICEAL, F2TL25Z

Lo MREORIZHN, EBRELHET T3, ZOANIE
LohTwaEeR, Bh, BY, BE, Ril%E, HF
PREBLTWEH5033DICH 4 LERTH Y ET
52k, HFEOEDBIZ—FMIZET, FOFEM
OREF LTI ICBEZEY, FOANIILAY
FHRLTOWRWERFRUNAZ L, #2721, £hid
FOANToKFRLTWEVRIFEEIRZI TS
ETEV, LnHDiE, #hizb T HICOBE/ML
BRI 5 LBEENENLTH B, (1980)

iz ME®wahs, LERTHIET, ¥4

Nz, BRINDZIENTE-LE, AFOBREH%
HARTED, (1987)] EEZ Tz, &¥% HIHHRNE
BOBRTCr T4y P HEEEELTIIVONE LS
%32 ET, TOAZHCHEICESEEHEL T
ENTEBEHICRY, FOEE, BACORGTIAMME
L, HCOBERHILI TREIC 25 (194 5 TH S,
“HER" FhEEKNS T4y FIRSOKERE 5
KEZAILEZ2BMTH570CALDTH S,

Rogers DERIT—HRT I LEBRHBEEZLINOTH
A, STINZEEBRLELIILTIZLERD ZVEE
KHBLTLE), “Dldpdb-DLHR” Lol
BRELTHRLHI-EIHFORRERLAI LR LK
LR D725 5 2 MFOEBRPEFTEHFICLHE
ANHBLDTHAHEICIE, Ba0BR+ELbD
HTHEALLBELDZ LWHEPIZTES, LPLED
LERBEZHEFORICHFOBIFEFRASETRLET
WHEDTHoT, HFEOBHEEFRBAKL LTERLET
WAEDbITTI LRV, 8512 “asif” OFEEEEbLEW
FIHFORRIZED AL, EITL25EVH T
Lid, REFOERE L EOoOHFOMERIFICHH
PHFTEVRH)ZLTHE, 2D, WhiI—Hos
BREZROLDICIBEORESVLEL SN BIET
Thd, thrxERTHLDICERSEhBA SO ?
B4+ 52 &% LIS, Rogers DR L /- SLRAYIERE
FREMCSITED T I TR, BROEENL
BEE LT “dm rid, kECHETELVWER
B2 EFHTLEIDOTR VR LERENS,

BECLBRICHITSD “HE” OMBS W
— Kohut, H. (873 “&@”
BRESTIcB 3 HCLBEREZ 84 L 72 Kohut
(1959) %, [UCEEHRLIZIAE L HFOREICHT



LEBE BT RO H#H 21

AHBICL-THITBBTEL| LN, BT
BiF AR D S h HFOBREEXHEOMILES &
L 7o Kohut {3, {ZHKMZBAITOFRIZIILY 2
BWEEZONTELEB R ABEEOHMRIC 3t
B v - FEREMICEAL L, 2B
ETHAMIZE > THMOERLIE, BEOWRY R
LR B LERTAZLTHY, ‘R D
Jeahd, BRCLBELEHRIUEOFETHL 2 LH5E
Fah, Kohut iz &k % “JR" OEHE (1978) 13k
DEIBLDTHAB,

O MEOPICATEEMTLLTHY, LERL
P EHHBOBRATH S,

® EEAFLIHIETHIHCOIKRTHh, B4
D A4 DMOMT) 2 LEREE L 2 5,

® HTOW&-THl&Hashs, SELHEELHERT
52 AMMKE (human echo) TahH, LEMLE
BaThs,

@ fREDOAY (vacarious introspection), HFDOH
BAE (EWEEER) oicgdr ANnT, 20
T#z, BLAZ L, AFDLOBVEIAD LT
PIRTTIREELTYT, BEILI-THEELS
FTRBIZBEAN TV b0 LT, FRERH:
FiEhEv, 2L, BRICTLII L, &N
(2 35BH) 7 B C O 8 (universal characteristic of
the self) # RIH¥Z &, (Kainer, 1984)

Kohut #¢ “3t” NFEESx\EHRLA0iX THEE
N=IF 71 —ME] OFRICBVWTTHH,
BOABORERE - HARBERLUOYBELTELS
SLIRTELV, KBOMELEOBRKELERE ]
PO FATHEATLE, HEE =V FIF 14—
REBERAGEBMICBI2BHORBTLIc LB L &
h, ZOBWLBRCEELDOIIGERARTCHACHER
g8 (BB, BEERBLRLY) Lo LHkrlb
TR, FREFHWENLDL S ICBRBTIH, £
ERBROBPTLAMICE LT 20T HhLIERR
E2EDEHCFERAL, BEOEBERL TV HE
WHETHIIHB, SITEETEIR, HR D
BRI G R IHEERIIBFNBHIBED
oI TETVEINZHRTAILTHY, %
IR L BE YT -T2 2 Lo 1
LWL THB, (RE, 1992) ST TOHERDOE
rizh T LM EIREGTIRREOTH S,

794 PO EERBEOTERIZHITERLHK
R L2 RANY, ThE2EHEELLTEX2A0LE
Ak B LXidhD, MEELBRET) O
12D EEHLFEL LTOHFICHT B RVEREN
VETHBILIZT) TTHLV, Kohut DIEHEET
i LA L L BR—BEETAIL" AF
EOLDE LTHRbATVWEY, HEIRE ZICEH
LEMERCLDTH D,

ERER IS4y b BTS20, HFOE
Biczovohri e B2 HAILEI T2, 3
L&, FREThrLhboldhbllizshtisn
et h, FhEFELLTELABELES, 2212
Bl ZAbENTHoTOLY I LT I HRET S, &
WAERE OB AR £ LT L T BROEHT
HH LA, LI TEHLERENEFORT &
AL ICTEETO—BROMICS, ZAOBFRAHEL
KZEELTwB I b H0IGs, —BRANCIZMRELE
RTHo72i3T0Z LiIHBEICEIL L R0 hicE
EEDICEATLEISLLHBD L LRV, 24
EEZ I =T 20180 @ BRI 5 R0 R
THdAH), A "RLAIL" & "BBrZ LiXIZT
ST AIFEREICEITTRE R DA H »? "R &
“HIRE" (3 HREBAERE Lw) I LR THEEeS
NTWwaH, ThonMRIEI—thLrok)ic
BoTWBEDIEAIN?

i) %38 L 1485

CITRARATOLE Y — Fiz#owT LD
HABRTRILTYL, B, UTORMITTHH
DELMTEATHREINLLDTHLILEETS
WoLTHL,

CELT N e IChBEE

— AR “HE"

HEI1 . 10ROBEMBRAE L OBV LML W
To BBUICE A LEAMMLABELY, HHRSTHE
EoTwadenZ b, 59T LAIN—LDFT7TEH
U, BOMICEI, MR LT CIIRUHL, toFe
LBV LNVEDIZEEEDT “Z7 vy g ne
LESTWD, kL&) ETHERBNRL, B3, B
5, Blofk, BEMHL TLAA—-LIZADZRVER
VX INVI AT HTHERB-TEELS, HidoRE
EFRLBLDRBIEETE, BEFNLV, [AbeABNT
ET!HREV! ] RELTHH OIH—F, RILRT 2
ELIEAN >RV SSBREAD/NH I ShELN



22 BE fE

Ko BEHL OO N TR OPLHF ARV 2H-TELD
2, FRLARIIITRTTRMEL Ly, TRREHS
Sk eBEVTAEELH L, BAERKIC [AbeA
BoIFEIE ] LV TAREDE, oL TFHTETAE
{X%ED}, FRULUVLERTELVLADEANE-THR
BERTOUBT B, FIAITRRIBRLTLEVES 2
Bl, BBLLESGHAESLIZATLEVWE) ZIBL, TA
LoAldhzLv]) LWL, BEdEEY, <THLD
LW, [SULV] [PbvnibEwnl%idoT53 ]
HEDI LIS FERORIE, EOREIZL huhdhh i
Mo, BHEIER LV AW CHMBNREIE{,

HEMEVBBICLoTH (BR b3
[27%Lw] ZE0EEL) 2, TR/
YMIHBEER L EREICH 7, L LiEH
HiX T “BR” 25A-ETRLTIEVED»o
7o EHFEOYRF I - FHEALEBL, +h%
HEPFEBRTELLE) PETIEELSA TV,
BADE>1ATBDEW.R - 75420 MG RS
BENEBINDIDNL, 7742 FAITEESH LB
HL, PV FICEDOHOHRENI LD TREBENS
BThol,

HEREX, TOHOFHERA, 7714 FOEH,
Y EhORTHERI - T A2E4 LWillD S5 h
heLTHEICEENICSEZoNbD%BLTY T
A7 bOAE (DELE -8B - b EhLE - RO
B Y) MBI LATEL, SOSEREICAR
25X AERRTERTRICITDA, KE2%TS
Bt LTiEBENL, 28 h ZOFTIXBAL DI
“BRLB" ZENETRESN, HELWUNLBEORS
MTERBT “ZLIZICE 2B HTbhTw
Bo P LAERENTHLECHEITH S,

ST MRUONET oL, GHRELGHBICE
ETAHI754 L PEVIHIBRONBETHH LW &
hdteLad, 254 b “H" (SRR » 718D
Thr, OWMBIRY, LA, BELEDHTT
V—fbcasBE IR SN, THEEEELAHE
(vitality affect) | £IRITh T3, 44 L,
“BOLIIHLFEE™ “HETn " “BRERYL"
“REBIZHEE L "BhATIYO" Yo,
—E—8#os bicagsh s hmnLfEmThy, A
EALOHEWIZE > TRIEBENBLDTHE L SN
% (Stern, 1989), Stern i & HIZ3tRT BHENIE, R
RA DESMGI» SR L L hBREA—HFF+1 XL T

WCBBTRETAINDELRNTVE, FZTORF
HEokEix, WHEhFE (affect attunement) 218 L TF
LLDEFENLHBEREEBEL TV ILETH S,
HWERHHIcBVTY, 0 “H" R £ %
BEL, Fhe 2542 bELBIBRLTVWIS
LT HEMEICOFBN L@ E T, "R o
WHERBEELZLEZ2DTR W LEDNS,

“TERICES” BECETS “HE
— “SHEBAYEAR" DA
B 1 CREFREICS IO BHEREIRI S A
oo HEEBELAZHEK (ERWNE) o8auE, Bt
BAEOTHAXEYH L, BITT2 I LAHHBEMITK
B 5N B EBRECH EENZERCH LY, &
HIC “H” #HRT A LA EBROBEL A E
Bl (& \THIBSRFREBE, KH, 1983) ~ol5
BETIERITOWBEETH S,

L2L, “ZEiE" i2EIERIEDOLEIEE
DETHHANL LD, WEEZMELLEFEOR T
“BLEONE" CLOBBELBOTLRE DL
Lh, TTHBREEFOBBRNKELRES, ek
LIIALY P LITERDTHEBMBEOEKD, v
EBOWEBHZLOL 2TV N6ThHE, 754
Ly bED M REERICRETTAIEITCEL, @
WMEREFNE " LIE" LLTHRITEDBE, ZOW
OHFIZOWT, HHEEE (1997) RO L H LEEL
Bt LTwa,

[BEL&LIAICERIEIRV, EBEIMBBREVIH
SEEVHT, HBEIE, BEICL-oTELHLNT:
BBREFILESIVRIXFICL->T YER" 032
=4—=1M L, 2HELEERE D - TEIBEOHT
BLHTEST S,

FRCRIMELBLTITDORS, BEOAMERD
HNEHHTCEBEVIDOIR, EDXHIZLT
BRENDZOES D ELMHCHRBOGFF L &h
EERENREZPLFHANEMIE, LTIt sE
BLLDEHICHELTHEDESHM?

5 ICEBOBERBHE TR [WHEEVwWLTD,
EI3LThhhrohwv] 50X T LTOEITA
v HFEOZLIENREOZ LTIz kb)) ] B
HATAIELLLIELIEDS, CDEH% “HBRTE
v HRTCREITRITEVDEZ I H»?

2 . BESBIK LG, LTt oiwil® <
KERTLE ) ERADIATFREEBFEALOEEDS



OB I BT B RO A 23

I REFTOML L L% I3FIRELENR
15, BREEIT, LI IVETREASOAELE
BETALODTHEHPDL I, BLBEREFLEH,
—E AR - TE I o7zDD, BONLT AL ITE
BLTWT, 20RE¥2hE LTHEEET S C LIZHRE
DEDERITV, LIPS VADFa—=v7%F
5L, HOBRBY, »THRHRYIEETSELES
BHLMG, FOLHEDIEVENORDVWTVED
KL% F9THILTHARLLET2L 42 EF) kD
HERHERICAB L EBRADD, TAPERALLLEE
RERTLFVE) ZAROH, Vot BRETHITHLL
(BTl bdholds, OhToMAL, iknghnits
IZgihH-> T, 2L DEN B> TVEDEE L A~
ITaE, BREIVOIRICEN:, 29 T5HTLT
WD L EFHFROPICANRATE, RFICES
FTIEBNEDOREEWIBREFD o7z, TN HIRELR
BHEITTWE ) b, RIBEEFEALILEELILT
BV D EIICIB T A 2 & D BRI b FHin -
SHERLR LY FLETPBRAL LB IO, B
DI IIRIEENRPATODIZGI N, FhET[E
LW LDOESDH LTV EVD S| EREERY
ERTHERTHo A, 20BN [HIMMcRhEL
eh, £90HLITEE L] LE-oTToE
BELTwo7,

CCTHRENITOHE LD, 75142 b0
BERICOWTW T ETH oz, FNLDITHFENR
BORhTrLEEECEELLY, FRIZELET
W LT, DRI TORICEIEEBRELLY
CEZL, "BRTAE ZEEEsThERESATES
HF, HLITTHL—R/OBPoL b IrILHhEMER
TWic, ZORTHEMEL LN Z 0P, HREZAS
DHEOBEICEHEB LTV, (FITBRLOALD
MIAReLLTobREEI %) BRETHS,) A
2, BBREOBEORIIHIERLEFRLILILLST,
AZITRI-TWARILEBELLI L, 20
B A 1&, Sullivan (1947) @ [ 5 #2288 participant
observation| i F4%(1990) » [EEMHHEE DM A —
V] LAEDOLDTHoohELILNE, 29T 5B
TETIIALY P OBREORNRICERTHILNT
&, $LUBMTIRSEY, BREASOIHE (B
BET) b (MBI LT) BRTELOTREVWALR
biha,

B3 : BRI, LI BIIERI L EOE->TLE

IDWHNETFZBOLDCFEA, [CALZEDHED
ELOHTHGHBEPLLBoTLEVWES] [EHH
L7z LBRZAH, Z20FYORKLELTED, ¥
TOFEMMBARD L ) CHERIEL S v, HED
CLIFRLDRIPTTBLTATS, EHILTHLLLD
SHRWVWEL, SR EEY LT REICIDE
Frbhtwni, FROREIBHRLTEY, 2545
TOBBEHE I >SS ICHBAL T NS, EIREHICw
75 FTCOUKRBL bR RTLHITND, &L
RIFEHFTORREINFTCTHEEFBIARITELZDIES
Yo LD LEEDELDOFELEREIIHELMS 2 &MT
ERVOTHol, i AITHROFEREI HREH S
DEBRD SIZBRL TELRWIILDIRETHB I LHED
FRZOH»? LHMLTATOEEOPTOFHEL LR
HEEBPTIERTERD o7, 2WERKICER GRE
Wi—e27) —BEOLBEOFRE SN HDICHTIED
TIORREFERL, RULTLEVAVEV S LFERIC
AELBoNL, EBCEILAZELELH N,
ERENRLAZOHERL S - FEL LRI F25E S
REZRDOELADETH D, RFELERCEED /-UH
Tl s A2EH LI r BRI LEW)I—]
L72BERE L, 2hECZFHEEOPTRYD EIVEHRET
B dolh kb EAT ETIRBVBIALETS -
72

() LTHERTELRC] [b2skw] B
2, COBFO L) IZRROFTEL S RAEFBRIC
AL, FOBENET S/ LY bOMICL - THRE S
N-ODLEBHETLEEDT L LD S, AE
(1995) Iz=h % S ABLIC L IR L&D
. ThaBRE LToRE FRTI BLT LR
HEshTwab0) 2HBMBERICBITIEHIREL
PRTHHLEHBL TV S, EREOPICEEN L BN
HBERI > TL2HE, Thr—HEMcL202%
BRAETUENSB LV ETH L, BREBAD
REBROMBEN IS4y b LOBRBEOTHTIHERILE
RTWARHE, ThTBRBEENOMHETCHLOT, IF
FLWHDTIE LV, THhIZERE—-—2754 2
OHEM L BERH LGB —SEBOMBEE LTES
ZEMHANTIREBLIFIN BB THE, L2
LERTOBEBY I T T4 TR bIF T,
Racker (1958) i3 M #48 * QIEFE O RBROFBD 6
&350, QRMBEOMER, OHRRMOMERD
3IDIAEL, QLOIHBEHICFIATAZ LMTE
ZLVIHIHELTV 2, BEBES T4 20 bIYE



24 W %k

BEDOPIIRTRAA TE 7 AR 2 HEH IS AERT
ABILTHrnbl %, HREMELCIRIEISAS
TERL, —HAPRITRAIN- O R EREL A0
BDEILTIIAZY POBBANLORIFTVWZ L
HTCEBDTHAB,

HEld . —AZDboLBEET L o TWwAELOTRMEH
BTY, TERERITVIBFRELEDE L OHEED
b, BEREVRATHEE: —ERACLAZ LoRENT
EhvnEE, MRIRBBICRToTwoElloZ L, £
N ETDRIIBHRE T 20N -EHEBICE SN
ML TREDE S LEAETVN, EEEOEREIIER
BRTHLHPESLBEFZRI LTV, 202 LIZERE
MR G R TV d o 2o, HSHERESBRAL 2O
REBNTVI, 2950 ) BTOEREDOKA, Kzt
NEBFICESGLONFIELRA 26 Ly, BRETES
DILERSTWEDEE, MHHIBIBLOL LA
ICRY, BRI TV A0REAS RO, HiIks
DEMEATDI BLITRLATBL I LW TCELehol £
DHEDEBL X+ L NOTFE L TEFMOEHROE
BOER, €D REFARIZBOTWADN ? BT
1K BRI DD ? | ERBo AR ERAR
[RELIWELODTTEWBHWTY] LEETAZ L
DEDNEL, TALPTERERIASHTELRITE
, [ ETHRERELEIIETZ20R?] &)
LEPSDBY) EEEB LI IR >Twal, 2T (B
PIHEBoTVE] D [ ThbokRoTEILLE
IO RoTEDRGRILALEIR-] REEEI S
L RREH®R L L EVWEVWIEARIZEGbATY
oo BEEIFoTALESATHITIBHU L Hh o7,
FRZOBEIEIC LA L3, EEOLSROSONY S
WHRI o/t &, HRBEIBEELE SISBY ..
IOy —AEOEREARBARLVIERELE S,

CHIBREOMEBOFHATH L, LI dEHEE
B OBEBEEDIER T2 ENTETY, 754
Iy b2 oDEER—L® 1B ExRAEh, 754
YHMIZkoTHITRATRAATTF 1 b0k A
BNBLIADFTTF AT ERNBEDLDOLLTEHS
FoTLEoTWAD, JLIZICERLUBEBOE Y
BHELTHLIBREENTH), 7954 M BE
LD &) &l LIXIERae e fHhzse b
DT L%V,

B0 L L BEDBEEOBEIZDOWNT

B4 h6BoR L) —onRBIE, ZEiFick
HEFER I EIFIL L BB OZENERNIITbR S
B, BlEL sy FOARMESEL, WAL
LEBETHHEVI ZLTHB, B4 CIIHERE
L7554y A ‘AN TUED" DEER (k4L
WEDH) 2HEXTHEY, JhzEEETABOREHS
BIh, ‘M HehidoTLI-ARETHS
EWwid, 61 M7 A wBEeIciE, SkE
WLABHAR (ERWD) ORmyREkETsZ Ll
Lz,

AE7FLA Ty MIUETHBIETE, BF LR
INEERS %, HFOBRMEZFONR»HBRL X
HET B HR RMEBBROERL LT “HBR"
PREOWNBLLZDTH S, BEIHLELTHOIL
it E L ORFROBTERE b0, HBRIEF O
BEMfFLiMBFOTEENRIETH Y, L A HBRD
7at ADHFT "HEORN L AEHR~O—BH %
A" BRI LELTYH, FRIEHLTTRES
BiEEDHRTHA I LEERTIIL LT, BFHEN
RoTL 2B 023 W 3F/HMH LD TH S,
feADLEIZ 2T CBRER, ERBENZL0OTIR
L, MU AL TCALAMTY
MANDHELATXTEBOIDOELALETHILIET
v, LWHHBOHESOBELIDH bIZ, bhb
NEFEZL D LBDERVWAL, EEFEL ) LR %
BLBTRWESTILNTEL]) OTH B, “asif”
DEFEL FERMOE (EE, 1997)" ol tidE
BLTINEFTE L OBEREN D “fhEohEtEs
BE" 2HMBELTE, CORENRBIREZVEES
i, RTLTIIF4 x> M THiBlcbh ORI
[RERXVEDEINDZ] LBRIDTIRHRZWVWESS
»? HEORHL2AZLII AF0HEREE LA
el [BASK] LBRAVBRLANTEIELED
bbb, (bokd "LHITHRRTEL" L) HBRE
KUTHEETHr—2b%0vh,) BREFICBVT
b, ETHHELRRIHZMMEIRDOILE, B
SAFHMLAMEDZ LEBUTRANEFEL TL
Nl ZBIRANLIOFELFI LS EBELEHNT
BRWES 0?50 b ROBRMBEICHEICH
TOWSNAEITRBRETAEILIEZVESIH?

tizwdbon, ThIETRTEALLIIC “Sm”
M FET 2P Bk [—HaMEE) (T



OB BT A BOHEE 25

Wi, 1993) OHIZHBI L L FLBMETHE, DY
NDERAEXLYTREILAY (FH1), HEOHE
LEEEbEToh) EH2) $rLwHES
%, MEENLENEZEL CTHFOERIZA,» > Ty
ZH LT ABBREDOEREG, BRNEEOKKTHS
EHBIERS, HBBRICBITABRMOERLRL
7B (1996) 12 [2 54 x> bR EOME % F
BIcEZ RWEINE ] ElBRTWwE, “$m” &
12, i RWHRTOO M) 2EE LD
D, ZEIXIZR AR TIIOLNE I LxHin TV
tv, EAENLE 7Ot ATHS,

“SHEMIEM” ICBITH2ONE— K B ES
"4

SITIR TEIET RERBL T4/ P EOM
TRHENENBZ LTI TRL, BREDP TR
Db LBREPLEER L, HEEICIRVWENOERT
60

B2 T, S BERLEEETHo D,

74y MBI EBA R, HRMEICL B
Bl 7z LA LZhiE, TS CMASEBINL
DH?] LMbhiL LT [F#DBIIEI LR
Clahol] LEXDIENZVE) RERTHE,
WENTo DI "BEOGEZEbELIL” &
“EFOBRLICOWTWC S E” FLTH:b% “B
5" ZLThr, "HE" FRERBEDATY S,
MEBIRENOL A, Thiz “HLRENKE 0—HIT
BewheELZ TS,

HE 3T, “SETELV HEOMT, ki
RENTH LV, 17T 42 MICHT S
HRFBREHMBLEE (LAF)—FLizh{hL
DHRETRTOINOTH Y, I i2idh L DRAN
BEShBZEVwo7) &, BHT5795142 VB
AT AL LAHEMIERLEVWA S, 3
BCELVEETR, BRE - 79127 MRHok
BIZEWLANLOE D BN ELAVT) "2 LiF”
DIEROIBIZDE v, HEREINS LRI EH N
1D, BEELLBLEWD “SEBE" LoXxs
v, FREBERLTWHTOIETHoT,

BFUTHE, 2O THEVTVIRIHEZEL L
BUALZITROSEMRNAYNTE Lol TOH
FICEAESRAVWDIE, JIREEhTws754x
YIodHh &)0OBEBE, BRSO LR % BEL
ECHERICLENTVREWIHTHE, 4, =

TOEREDEBRIE [LTO2HHVWEYEHIAEYL
BL] Thh, FAULETLIFAUT T2V,
bok bUBTHERER RER—LRI Ty
) ERBBLTIRWA, (FRTHDELHAELTW
HLEIZFNEZRVEBITIEIIREL L, EICDEN
HEEL R B TIOZ LIBT3 BENERICT
b)) HRERRAHRT U RAERB M & L
TO [HFEE—L] LI EBErHEoTWwAdrs6 I %
HOBWLVBMROASR 2T AR S eHTE, 754
I/ MOERIIBETEHRMEL >S9 LTEFT A
ZENTELDRELEZDBELTED, FORKT
SITO LI (B I3, BREETXAAME
LTREELTWAEWZBTHA), (EELENRE
JCREROTEWE EiE, ZORFAEBIZRDbS
S ETRINCGEEHENTVWS,) Bifidal:, AW
DIZHDEFTRMDIT6 &I THRIETH B, L
BREOWRTERTS 2 LA T LS THEEARK
T (AH) shTwaIeTiriv, BREOhTT
HHWEL THVHBEOBRICEVWRAATLE LS %
L8R Ry 256, EERENHNHTE "L
" WHEPCHERTH L, 2751, BEERIEITREN
LBVHhLIFEBRREDOTHENE, Thbd) “TE
" 2WMDFI L EICIIHYOMBEISHILELEL
2, EEMFRICHT A EBEERL ANV TRGIE
BA¥az i LTHERZINIER O, FL
T, AHVEALOESBIBETALEDF Y 2N
2, gicc#ds, SZTEALTH, “SHEmE”
NHRERIBERENALZ LIRS,

PEzFlodad, koriick b,

“TEIICR D" BERoRTYH, HFICRBREICE
L, BRLIILTIBEOEEICH> TiEohI
SEBREIERHL Tz, 0 LICHFOBRBICEL
A LIENENU DY oTES, FNIZFOHIHT
AHEic L AR E MBI RE L, B, kiZ—-
BREPHRL EORNNLER-—VEREDLHEZA
ELTHELLOE, "BLAIL" 1LT7&#E- 1
BEIZBVTTH ol

AR CHEEISEREOREEEMBAL . £hid
SHERENBROERE HFOZ XA L b
3" —bhHEVIDIIANLERTHE LI AR
3) EVWIHBRETITWA LW FOEKRM 2 T
PHRLTBE oD bl 62V, EBEOM
ESH CHBRAHBERO 7O L AETITVEDIX, B



26 RIR M

BhEHERIIDL - TRIBESN 2 HERIEE 2 L
BOMOAMERHTH 5,

BEbHIZ — “HB” BECTRETIOHN?

Tk R RO SNARBERBETILT
Ukt a,

ETOEFICBVWT [754 2 boRMmICHA
fe-bdrofz] LEEMWRUL “BE X, HEHEAH
DOPTIIEL, $BAAZIATY POBTLLR,
BEREL?FAT b O "W THot

“B" TEIND LONEREAEZ b O LICOW
T, O THRE (1992) (HESREIC B TS THED
HITE] LVHERSERRL, 22T [20VTRT
bR, FOVThEFSUEION Y- HERSH
5] Lwvio B0t (Piaget, 1971) OERMFEH
BoBEROREAL*RIOTIIRVWHILEERLL, =
DL REFRER 2 REBAICHEE L 703 Ogden
(1996) TdH B, thix MM EMHEM (intersubjectivity) |
ICEBL, BftEL sS4y bl THEASHL
FHOE=F4 (the ahalytic third) ] 2RIH S 1,
N EBFHOEERTHHLAL LTS,

T “BLOAL" “Bhohis” “bho" @
i, £ILE) LEEERPL, BFHLTVBREHIC
RBIBZDTIEHLEL, S5 ih3, Wik bhiin3,
L) nbwd Ach BEROFHEL S o T,

2% ) RAEF L IL, BHRENIB L) L LTER
TEBHLDTEHLL, FTEELIENERERRBPT,
HEMBHEo7-L &I, BRLLTHEHENDD
DTHb, LYPLEFNITBICEBEITEHIOE T I
DITBETCIELEV, FOHTHRICKR LoD, [EIZE
DZL%#BBTS, Lvol-—HOFRIKERHFFT
380 BN OB BN LEEAOPRT, ThiIE
BEhsb0THD, s/ bl b% 3
BLLY] (23] LERMIIENT A3 TiE
BENZHOTREL, EAZI B0 iERY
LA E ZATHERTIBETHLLELLND,

%) ERE —1b (projective identification) & i34 3 HE
BRahiHCO—8 (BWET) *, AR
—& (BVRNHER) PhrHE077 5TV,
R RiE2 EEHFICRE LT, HFE2ES
ORBHLar bao—LLES LTBBOZL
2HTHE, #LT, JoREETILHTR,
BESN-AHRER 77y Y-, BLEL

bOFBULENERITT, FhizHET 556
Blolh, BiEERU/DLTLED, £ITA
», BELAANZAFOREL-ABNERP 7 7
YEY—, B LEGRLTWAOT, ZHw
I LDONFEFOPICHEDTIELL, HELCLHS
boremids, (FIH, 1996)

513 AR

Kainer, R. G. K.: From "Evenly-Hovering Attention” to
"Vicarious Introspection” Issues, of Listening in
Freud and Kohut. American Journal of Psychoanaly-
sis, 44, 1984

AIE 8 roXELICEBEEEORBAEBEL
541y o®BEIZOWT, LEEERERFE, 13
(2), 145-156, 1995

BERZE: “HU” BRICBTAZ LIRS, M
KELEEERIIZE, 11, 175-184, 1992

FEBER : HRIZOVT, I 59O, BFEEAEA
5 LiEDME, 11-18, 1997

FHEEIRRS © BAREERO 3 Y, SHERBERL,
1990

WA LERERS, SREE, 1992

AH 8 BSEwS Tk, $=EH, 1983

K %) —BROEBI 200 LEBEL
T A b o, WS, 35(5), 479-489, 1992

Kohut, H.: Introspection, Empathy and Psychoanalysis,
American Journal of Psychoanalytic Association, 7,
459, 1959

Kohut, H.: The Search for the Self, Vol. 1.2., Ornstein,
P. H (Ed) , International University Press, New
York, 1978

Ogden, T. H: [\ 72 DZEM WagiFtnE=2144k,
MEFHR, FFR, 1996

M Bz:#Ricsits4RE1R L BEoEg, LB
ERRRAT%E, 13(4), 353-364, 1996

Piaget, J.: Biology and knowledge. Chicago, 1971

Racker, H.: 558 & #8n$8, WOERR, SFFRHK
#*, 1958

Rogers, C. R.: Some observations on the organization of
personality. American Psychologist, 2, 358-368,
1947

Rogers, C. R.: A note of therapy, personality and inter-
personal relationships as developed in the client-
centered framework. In S. Koch (Ed.), Psychology: A
study of a science, Vol. 3. Formulations of the per-



LB BT B RN 27

son and the social context, 184-256, New York:
McGraw-Hill. 1957

Rogers, C. R.: A way of being. Boston: Houghton Mif-
flin, 1980

Rogers, CR: B ¥ ¥ =X, 27—}k, )V r—
Yy — X oA BEAEHEROERE, HIUE
BGiR, 210 CEERE, 1. K ¥4 8, BEE
WEER, WEWE, 1987

TR © OEFRERRIC BT 5RO, L3
BRPREENFZ, 10(3), 4-16, 1993

BILFEE . ABOREHE, BAFE, 1979

Stern, D: FLE DX AR EERE, AERES - Mt
KEERGR - fEWE TR, SFEMRIBERY, 1989

Sullivan, H. S..Conceptions of Modern Psychiatry. Wil-
liam Aronson Whites Psychiatric Institution, New
York, 1947

BRE— AR BT 2B P, BIRAEH
HFHIMEE HERSE, 4(1), 55-90, 1997

KE 3 BRGEZAR, flTi, 1974

KE % BEROEZEOHMLER, LEBERAHE
#, KEE - AEZ - TILEA - HEFERE - L
e SGHE, SEEME, 1992






Sy A Xabza—aRFy L FY HELE 20:29~37, 2000 29

v FREAEY XAhoa—aRFIY AL FY
T

HEJR By R 47 v 27 B /1N VR B B 2 B

Feeding-associated Circadian Rhythm in Rats and Neuropeptide Y

Toshihiro Yoshihara

Department of Pediatric Dentistry,
School of Dentistry, Kagoshima University.
Sakuragaoka 8-35-1, Kagoshima, 890-0075, Japan.

Abstract

It is well established that plasma corticosterone (CORT) level in rats increases before meal
(pre-feeding peak), when rats are subjected to restricted daily feeding (RF), in which food is
supplied only at a fixed time of day. Corticotropin-releasing hormones (CRH) release is also
suggested to increase prior to meal. Cell bodies of CRH neurons exist in the paraventricular
nucleus (PVN) which receives neuropeptide Y (NPY) containing neurons of two different ori-
gins: one from the brainstem, in which catecholamine (CA) coexists, and the other from the
arcuate nucleus (ARC). Under ad-1ib feeding, NPY in the PVN did not variate throughout the
day. The extracellular NPY in the PVN, however, increased under food deprivation, which de-
creased rapidly after refeeding, and increased just before the daily meal under RF. And this
preprandial increase reappeared by 3 day food deprivation even after RF was terminated and
replaced by ad-lib feeding for 7 days. The preprandial increase was suppressed by
6-hydroxydopamine, a CA deprivator, injected into the PVN or the ascending bundle of noradre-
naline fibers. It is concluded that, (1) the NPY neurons in the PVN are involved under food
deprivation, (2) the prefeeding increase of the extracellular NPY in the PVN is an expression of
a feeding-associated circadian oscillation under RF. By contrast, the prandial decrease in the
extracellular NPY is a result of food intake, (3) the noradrenergic neurons innervating the PVN
are important for the expression of the prefeeding NPY peak under RF.

Key words
feeding-associated circadian rhythm, Noradrenaline, Neuropeptide Y, rat
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