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Light photomicrographs of marginal
gingiva of a 5-week-old (@), 14-week-
old (b) and 50-week-old (€) non-treated
rat showing regular histological
architecture. Note downgrowth of
the junctional epithelium in (¢). (H-E
stain, X160)

5-6 weeks old rats.

gingivectomy.
Hemorrhage on the wound surface,
but non-remarkable changes in
other regions.

.One day after gingivectomy. Fibrin

exudate on the wound surface and
slight epithelial regeneration at the
epithelial wound margin.

.Three days after gingivectomy.

Complete epithelization and mono-
nuclear cell infiltration in the
connective tissue.

.Seven days after gingivectomy.

Complete regeneration of gingival
epithelium, but irregular arrange-
ment of connective tissue fibers.
(H-E stain, Xx160)
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a.Five days after gingivectomy. Incomplete regeneration of
gingival margin, diffuse inflammatory cell infiltration and
increase in the number of fibroblasts in the connective tissue.

b.Fourteen days after gingivectomy. Complete formation of the
gingival margin, but irregular architecture of the junctional
epithelium and connective tissue fibers. (H-E stain, X160)

Fig.4 50-51 weeks old rats.

a,Three days after gingivectomy. Incomplete epithelization with

inflammation.

b. Fourteen days after gingivectomy. Incomplete formation of the
gingival margin and many fibroblasts in the connective

tissue. (H-E stain, X160)
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Fig.5 5-6 weeks old rats.
a.Immediately after gingival cutting by a diamond point.
Hemorrhage and accumulation of necrotic cell debris on
the wound surface.
b.One day after gingival cutting by a diamond point. Initial
epithelial regeneration at the epithelial wound margin.
¢ . Three days after gingival cutting by a diamond point. Complete
epithelization and a little granular tissue in the connective tissue.
d . Seven days after gingival cutting by a diamond point. Complete
regeneration of gingival epithelium resembling that of a non-
treated rat. (H-E stain, X160)
Fig. 6 14-15 weeks old rats.
a. Three days after gingival cutting by a diamond point. Complete
epithelization without regular histological architecture.
b.Seven days after gingival cutting by a diamond point.
Formation of gingival margin, but no differentiation into
sulcular epithelium, and increase in number of fibroblasts
in the connective tissue. (H-E stain, X160)
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Fig.7 50-51 weeks old rats.
a.Seven days after gingival
Downgrowth of the gingival
without formation of gingival margin.
b.Fourteen days after gingival cutting by a diamond point.

Marked downgrowth of

HEKBEE 11:202-228, 1986

cutting by a diamond point.

epithelium along cementum,

junctional epithelium along

cementum, and many fibroblasts in the connective tissue.

(H-E stain, X160)
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Fig.8a .Electron photomicrograph of the basal and spinosal layers of
the sulcular epithelium with regular arrangement in a 5-week-

old non-treated rat. (x4,000)

b.The granular layer (right Y43) and cornified layer of the sulcular

epithelium (center Y% ),

and the coronal side area of the

junctional epithelium (left %) with regular arrangement in a
5-week-old non-treated rat. (X4,000)

2. BTEMEERR

A. xiHEEE

ENE LR & BRI T8 (Figs. 8a,
8b, 9a), IR, ML bEANITIE, ILFKS
OWMEVERIFEOFFIREE LI, LPLEASS
BBRROEI>VWTA S L, AR LREKRE
BLUOMBLETOI ba v ) 7o T8
THRLEL, I, IHEOIEIDELE TV
fro —H, b2 7432 MNITE, MBI
NIBTHEOFZEL TV (Figs. 9a~9c)o

B. KERE
1) » ZYIREE

i) I8 (5~ 6888
MEBBEZOARR T LEMEOERENA SN

tehs, AlE T Ok AHARS ERREER I 3
BIzA NI,

| HE CREA R IEEL, BE FR R
W LEBOMIa, 51> Tz, BALE
R oMl MEEFEE TAER TH O,
B3R & < M TRIME IR T - 7o
INEEIRZLL, £/, MEERICIENES 5
4V —LEFTBEbDMNE LN, BEEE
I3RFET, A S ORIV N TS -
too ERBRERTIC AP RERDRBD A ST
ZOHSORE FEEEAICEER A SN
m o1z (Fig. 10a), B4 EREMND» SBEF L
Bl & » O TREERD» SRBEICHH» DI
Lz AWl ASRE & 75 0, BRI T IREH
JEed 2 S A SN, T O OEEMIE
HELLMYAREEREL, BEBERMGEN TS -



: 202-228, 1986

"




HEKREEE 11:202-228, 1986

fo (Fig. 10b)o & 0 BEFE ERMAIOHY TlRE
RS BRI 1S > TB Y, TOWHDEELM
IR ZHEE 5 5b0bH -1,

3BETREA LREEER Y LHEOM
f&vi#zy, MIRAERAEETH - 1288, &
Bz dic Lizds-> TR L L TW, £,
BYE TREEBTRIEARBEAI b0 H -
tehs (Fig. 1la), —F, RETREMMEM LR
THIR S A& St B LRI IMA D]
WM oESR L, MlREhicih e R
BroREBREDOH, BABELETIEET
FEO/NEN b hIcA SN (Fig. 11b,
BAKD. HNTEERHE TRRERE I ALER
AL, EREOMREAERTH D, 735
FeT ) VERR OB OV 1o EREEMR]
DRERR (LR TE - TW 7S, Bk bR oD
BAIDEEE TliN—7 FR €Y/ — LEKR
ETHY, REE NN TH -1 XDk
Bk D O TREEBEGZBD Shiih -,
¥/, B LRSERICGET 220 T
HE LRETSEETFEEOBEEN LT+
ANVBIEL, B} A —T7F2EY — A
BRI hTW: (Fig. 11b), X 5ic, B4k
B2 OFARAREIRA i< 33 hER 7S & odERIRE ORI
BED SN,

5 HE TIRE4L LR IZA LR &R T A
L, AHER AR 8 WA ER T REE B
BHSXAIE N, WERE LR HUE oMl
LiEh, ToBALBR2~3BTIRE 3 b
ODOENTEER D S B I - TRANBE L
(Fig. 12a), WIATESRD o115 FR ORAEH
T TORNVEE - Tz, EREOMKICIIE
RELTH S beT Y VERLIZDE 1,
& LEREBEES W LHHEORER ofifak »
A, HEATREOARRIRETH D, I

213

k% & 7 2 EEMROREASREY Shi,
& LR MIR O TR & T TivIMEH3EH
BThH-teo MIERCRBRERELL I VIR
Baoh, FNBREOKIZ3HELVHML T
Wi, BAKEEE 2R E, EENTEERES
EshtTesh (Fig. 12b), Th o BEHE
FEREBTISREL TV, £/, B LRE
FKE LWL OB 3PEFETHEEOHERFHN
NEL TV,

THBRICE 5 EHAE FR IS LR S HERE
FRICHBICXBITE B L H I > T,
Wi LRl A g OMfaRpR B B L
T, ZhlA RS LEFROFREE
LTWwik (Fig. 13a), & LK &BE OB
SFEIZHL LT (Fig. 13b)o

14 H I 3EE FREBE S FEROFRE
ELTuwk,

i) ME (14~15E8E)
MEBEKRE 1HETR IBEEROFREE
L7zo UL, 3HBIG > THHEE LR
BhoBEH/ RT3 ARKET (Fig. 14a), I§
B2 E T 2l eE AN =R TR G A5
hic, 5 BHCHEE LFMREDO/NEED
BiIEmML, RREEET 255 FHE/NERK
bbIFPIBED SN, ZBHERE RIS
WHEE ICDAALNE LI > TW . T
H B iz i3 A e 2 n 3 nE LR & A UER
ERIINWIE ERICXAITE A, HNEL
EAUEIIE  BATERMECASh B3It &
ot & 5II4AABIIBEICHENT 5
FREZE L, EMiEiicidvwEZ L
DOFEMRD S SNt

B4 PR OB 5 AR £ TRl TH -

Fig.9 The intermediate area of the junctional epithelium in a 5-week-
old(@), 14-week-old(b) and 50-week-old(C) non-treated rat. (X4,000)

Fig.10 One day after gingivectomy in a 5-week-old rat.
a, A few organelles in epithelial cells in the migrating end and
absence of basement membrane in this area.(X4,000)
b.Basement membrane with irregular continuity along regenerated
epithelium neighboring the epithelial wound margin. (X10,000)
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Fig. 1

Fig.12

Fig.13

Three days after gingivectomy in a 5-week-old rat.

. Mitotic figure in the basal layer of the regenerated epithelial

cells. (X4,000)

. Poorly-developed epithelial attachment between enamel and

regenerated epithelium( X4,000). Inset : membrane coated dense
granule 1n the regenerated epithelial cells, in part, found
at three days after gingivectomy (x30, 000).

Five days after gingivectomy in a 5-week-old rat.

. Thin cornified layer of the sulcular epithelium near the gingival

margin, and a few keratohyaline granules in the granular layer
of the sulcular epithelium. (x4,000)

. Absence of basement membrane along two to three epithelial

cells in the apical end of the regenerated epithelium (arrows).
(x4,000)
Seven days after gingivectomy in a 5-week-old rat.

. Regenerated sulcular epithelium resembling that of a non-

treated rat. (x4,000)

. Regenerated junctional epithelium resembling that of a non-

treated rat. (xX4,000)
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Fig.14 Five days after gingivectomy in a 14-week-old rat.
a. Absence of basement membrane in the apical end of the

regenerated epithelium

(arrows ) and sparsely distributed

organelles in the basal cells. (X4,000)
b.No obvious formation of epithelial attachment between enamel
and regenerated epithelium. (X4,000)
Fig.15 Three days after gingivectomy in a 50-week-old rat. Poorly-

developed epithelial

attachment

between cementum and

regenerated epithelium. (X4,000)
Fig.16 Fourteen days after gingivectomy in a b5l-week-old rat.
Regenerated epithelium with irregular arrangement.(xX4,000)
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Fig.17

Fig.19

One day after gingival cutting by a diamond point in a 5-week-
old rat.

. Necrotic or necrobiotic epithelial cells in the migrating end.

(x4,000)

. Basement membrane without regular continuity (arrows) along

the regenerated epithelium neighboring the epithelial wound
margin. (X4,000)

Three days after gingival cutting by a diamond point in a 5-
week-old rat.

. Formation of epithelial attachment between apical end of the

regenerated eppthelium and cementum (arrows). (x4,000)

. Flattened epithelial cells in the superficial region of the

regenerated epithelium and a few vacuoles in the cytoplasm
(X4,000). Inset : poorly-developed epithelial attachment (X10,000).
Five days after gingival cutting by a diamond point in a 5-week-
old rat.

. Thin cornified layer near the gingival margin. (X4,000)
. Regenerated junctional epithelium with flat in shape, and

many vacuoles in their cytoplasm ( X4,000). Inset : epithelial
attachment (x10,000).
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Fig.20 Seven days after gingival cutting by a diamond point in a 5-
week-old rat.

a.The cornified layer of the regenerated sulcular epithelium and
scant keratohyaline granules in granular layer. (Xx4,000)
b.The regenerated junctional epithelium resembling that of a

non-treated rat. (x4,000)
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Fig.21 Three days after gingival cutting by a diamond point in a 14-
week-old rat. A layer of neutrophils between enamel and the
regenerated epithelium. (X4,000)
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Fig.22 Three days after gingival cutting by a diamond point in a 50-
week-old rat. The layer of fibrin exudate and necrotic cell
debris between tooth surface and regenerated epithelium.(x4,000)

Fig.23 Fourteen days after gingival cutting by a diamond point in a

51-week-old rat. Intermittent basement membrane near the

apical end of the regenerated junctional epithelium. ( X4,000 :

Inset X10,000)
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Abstraet : The effects of aging on regenerative processes of the junctional and
sulcular epithelia after surgical excision of the gingiva were examined experimentally.
The animals used were 5 to 5l-week-old male rats (Wistar-strain) and divided into 3
groups according to their age : Group I (5-6 weeks old), Group Il (14-15 weeks old)
and Groupll (50-51 weeks old). The animals were sacrificed immediately after surgical
excision of the gingiva by a sharp knife or a diamond point, and 1, 3, 5, 7, 14
days after the operation, and the gingiva and its neighboring tissues were
morphologically studied under light and electron microscope. The results were as
follows:

1. In non-treated animals, downgrowth of the junctional epithelium was seen in
Groupll. The number of cell organelles such as mitochondria and tonofilaments in
the junctional epithelium decreased in GroupIll compared with that of Groupl or II.

2. Under light microscopy, the regeneration of the gingiva was faster in Group I,
slower in Groupll and slower yet in Groupll.

3. Under electron microscopy, the regenerative changes of the gingiva such as
reconstruction of the junctional and sulcular epithelia, formation of the basement
membrane and functional arrangement of connective tissues fibers were faster in
Group I, slower in GroupIll and slower yet in Groupll.
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