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INTRODUCTION 

In Eiist ological sections the epitl-ieliiini-connective tissue hoiiiiclary of sliin 
and inucous memhranes is characterized by epithelial projections into 
the connective tissue and comiective tissue papillae. It is generally accepted, 
however, that in  the thircl dimension these ~ e t e  pegso are actually epithelial 
ridges separated hy conically shaped connective tissue papillae (Sicher, 1966; 
Ham 22 Leeson, 1961). Stiidies of liunian epidermis, after its separation 
from the dermis by  maceration, have denionstrated that the morphology of 
the epithelium-connective tissue interface differs in various regions ( H o e p k ~ ,  
1926; Greb, 1940; IIorstman, 1952, 1957; Obrrste-Lchn, 1962). Such varia- 
tions include the presence of a few short ant1 thick connective tissue papillae 
(the sliin of the face) and numerous long arid slender papillae arranged in 
rows (the palm of the hand and tlie sole of the foot). 

Similar variations also occur in the inucoiis rtieinbrane of the oral cavity 
(Horstrnnn, 1954.). In nian arid rrionkey the inner surface of the epithelium 
of tlie free and attached girigiva is flat, pitted at intervals hy numerous 
conical connective tissue papillae. Epithelial pegs are rarely seen. At the 
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Tliirth -riiiie giiigi\<tI liioli+.s froin 24 iiialr ancl 13 feni,de Cairc,asiani he- 
t\+twi tlic q c i  of 20-77 je,irs \+ere iisrtl i i i  tlie Ltutly. Se\eii hiopies were 
ohtained from ttic lal~ial ginpi\ a of iiic iwrs ancl ihirty-t No from the buccal 
‘ispec t of preinolars iri the ul)per m d  loner jaw, 111 addition five labial and 
hiiccal girigh a1 biopics T+ crc iahrii from tlic incisors and prcmolari of 
three rhews n i o n l q ~ .  

Prior t o  I ) io l i+y  the bt,ite of the h u i r i C n i  giiigi\a was ciisesied acci)rtling to 
t h e  critcri‘i of tlir Gingi>cil Index systeiri (Lijc, 1967). rI’wenty-niiir areas 
voretl G I  = 0 and t c i i  

Each hioI)iy, conil)ri*iiig the tihsrie from the piiigi\ a l  margin t o  tlir dCeolar 
( rwt,   is i arcfully (lisscc tcd frce m t l  fnetl in 10 pcr cent I~ufferecl forrnalin. 
Serial lions were cut  at  10 irii(-roiii ,uid stained in harnicitouyliri and r o h .  
Selurate NJ\ ino(ip1s (200 v )  of tlie ei)itlieliiiin ant1 tlir connertiie tissue 
\+ere I)ro(lucecl ‘icr ortling 10 ‘1 rnetlio(1 tlescrilwtl elsewhere (Kmr ?rig & Loc, 
19iO). The motlels Were made from 50 or more conwcuti\e section.. In  11 
ca‘es the niodels inrlirrlerl ilie (-re\ iciilar r1)itlieliiiiii ant1 in 28 caws o i i l y  
the oral . i \ l~ect of the  free ant1 attatlie(1 gingiva were reprodireetl. 

The Iieiglit, wi(lt1i m t l  tleri+ity of t l i c  connect i l e  tissue papi1Lie arid the 
T+ itltli of the epitliclial ridges were measured in ex11 model. The liciglit 
M ‘ I ~  niea+tired froin tlie Ii‘ise to i l rr  t i p  of ten raiitlornly selec tetl coiinecti\ e 
tissirc IiciI)ill~ie. ‘I’he wid111 w‘ii ineLiwre(l with iliclirig caliper Ii,rlf may he-  

twcei i  the I ~ s e  a i ( l  tip of ten raiitloinly selected coiiriectiie tisiiie papillae 
m d  epitlit.lia1 ritlgcs. l lean cdiws T.\ ere calculated for each ipec-irnen and 
mIiresie(1 ‘I( c.ortling to tlie original sise of the ipecirnen. The papillary tle~i- 
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Fig. 1. Models ( 2 0 0 ~ )  showing the subsurface of the epithelium (B) and the corresponding 
conncctive tissue (A) of the oral aspect of the free antl attached human gingiva adjacent to  
the buccal surface of'! (24 year old male). The specimen which is characteristic of group I 
shows connective tissue ridges projecting into the epithcliurn. Small secondary papillar OCCIII 

on top of sornc ridges (A, arrows). 

sity was assessed hy countirig tlie miinher of coiiiiec.tive tissue papillae within 
a unit area and expressed as  the riuniher of papillae corresponding to 1 inm2 

the surface of the original s1)ecirnen. In specimens showing the ridge 
pattern, the nurnher of ridges was cviuiietl antl expressed as tlie number 
corresponding to 1 iiim at thc surface of the original specimen. 

gross variations in the 
morphology of the ey~itlirlirirn-coiinective tissue interface. 

The measiirements were rriadc in order to a 

IIESVLTS 

The %-ax models of tlie liiunan gingiva coiiltl he tlivitletl in two groups on 
the hasis of the morphological charactcristics of the epitlieliiim-c.oilrlective 
tissue interface : 
1. t1io.e sliowing principally coanective tiasiie ridges (Fig. 1) (13 specinlens) 
11. those Rlxwing principally connective tissue papillae (Fig. 2 )  (26 speci- 

mens). 
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Fig. 2. Models (200 x ) showing the subsurface of th r  cpithclioni (R) and the correspontting 
connrc tkr  tissuti ( A )  of  thr o r a l  aspcxt of tlic frec and attached hutnan gingiva adajccmt to 
the buccal siirfacr of!’) (22 year old female). T h r  sperirucn. which is rharacteristic of group I1 
shows an even and rrgiilar ~listritiution of tall conical r n n n w t i L e  tissut- papillar, somc of thcrii 
having a common 1)asc (arrows). ‘Thr suhsurfacc of thc rpi thdium (B) is pitted and some pits 

are connected by shallow grooves (arrows). 

Jiiternie(1iate s l a p  1% ere 1)reseiit in I)oth groups. 
Groiip 1. The coiinective tissiir riclpes rutrn(led froin the corinective 

tissue core at right aiiglcs to  tlic siirfac-e of the rpitheliurn a d  liad a conrse 
parallel to  thc giiigiwl iiiargiii (Fig. In). In  six of tlie thirteen specirneiis 
tlie continiiity of t tie ritlges M ~ S  h l l e r i  at iritervals, thereby forming shortm 
ridges arrarig:rcl in  rows parallel to the girigival iriiirgiri (Fig. 3R). 

Froiri oiie s1)ccirricri to ailother the iiieaii height of tcn ritlges varietl be- 
tween 120 ~ i t l  300 p ,  aiitl the inem width betwccn 30 aiid 80 p. I3e t~~een  10 
and 14 ritlges occiipietl the length corresl)oiicliiig to 1 t r i m  at the girigival 
surface (Ta1)le 1). 

Siriall seconclary coniicctivc tissue pal)illae were fourid at intervals on top 
of some ridges (Fig. 1 A, arrows). Towards the gingivul triargiri the connective 
tissue ridges 1)ec:arrie strialler, iiarrower ant1 more closely paclied. The siih- 
surface of t lie correrporrtliiig epithelium showetl continuous epitlielial ridges 
(Fig. 1H). The mtwi witlth of ten ritlges varietl hetween 30 and 70 / I  froin 
one spccirrien to  another (‘Tahle I). 
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Table I 
The height, width and density o j  connective tissue ridges and the width of epitheliul ridges 

i n  specimens included in  group I 

BIOPSY 
NO. Mean height (p) Rlpan width ( 1 1 )  Number of ridges Mean width 

of 10 ridges of 10 ridge5 per 1 rnrn at the of 10 ridges 

C 0 N N E C T I V E T I S S U E EPITHELIUM 

surface 

K 15 
K 19 
K 21 
K 36 
K 37 
K 52 
K 53 
K 54 
K 55 
K 56 
K 59 
K 61 
K 64 

170 
300 
160 
240 
100 
140 
120 
190 
260 
230 
210 
290 
190 

40 
30 
40 
40 
30 
40 
50 
30 
40 
50 
30 
80 
50 

10 
1 0 
12 
12 
14 
12 
10 
12 
14 
10 
14 
10 
10 

60 
60 
50 
40 
3 0 
60 
50 
60 
40 
60 
50 
60 
70 

In  specimens which showed discontinued connective tissue ridges the 
intervening epithelial ridges %ere connec.ted by cross ridges (Fig. 3U, arrows). 

Group 11. Conically sliaped connective tissue papillae were observed in 
twenty-four out  of 26 specimens. The remaining two, in addition, tlisplayed 
areas with disrupted ridges. 

The papillae projected froin the connective tissue at right angles to the 
surface of' the gingiva. Most specimens s h o w d  an even and regular papillary 
disirihution similar to the design of an egg tray (Fig. 2A) whereas others 
showed a more irregular 11istril)ution (Fig. 4A).  Two or more papillae with a 
coininon base were frequently n (Fig. 2 h ,  arrows). Small secondary 
papillae occnrred on top of thick papillae in some ca (Fig. 4A, arrows). 

From one speciinen to another the mean height of ten connective tissue 
papillae variecl lwtween 110 a r i c l  380 p, the inean widtli between 40 and 90 p 

and the density Letween 48 am1 200 pr. 1 mniB surfice area (Table 11, Fig. 

Towards the gingival margin the connective-tissue papillae hecarne shorter 
and thinner and were often fused, forming conriective tissue ridges (Fig. 
5B, arrows). 

The subsurface of the corresponding epithelium was pitted giving an 

2A, 4-5). 



E'ig. 3.  \lodcls (200 Y ) showing the sulisurf'ace of' the epithelium (H) and the connective tissue 
( A )  of the oral aspcrt of the f r w  a n d  attarheil hurnan gingiva adjacent to the 1)iiccaI siirface 
of i (72 year old male). The  specimen shows short connective tissuc ridges running parallel 
to thr gingival margin (A ) .  The interiening t:pithclial ridges arc connected 11): croPs ridges 

(13, arrov.s). 



Fig. 5. Models (200 x ) of thc connective tissue of thc oral  aspect of the frcc and attached human 
gingiva adjaccnt to the labial surfacc of 12 (20 yrar old male) ( A )  and buccal surface of j (23 
year old female) (B). The  onc  (-1) is characterized by short and thick papillae, the other by 
(€3) long ant1 slendcr papillae. At the gingival margin papillae arc fused to connective tissue 

riilgrs (U, iirrollrs). 

appearance of a honey-conili (Fig. 2U, 4B). In specimens M here the connective- 
tissue papillae Mere corinec ted IJY 'I coininon l ~ s e  the epithelium showed 
sh,illow grooles between the piti (Fig. 2H, arroMs, Fig. 4B, arrows). The 
mean Iiidtli of ten iitlges tarietl hetMeeri 40 and 120 /-c froin one specimen to 
mother (Table 11). Coiriprisoni lwtwrm gingita of incisors and premolars 
and hetween niaxillary and mantlilular spwi~nens  disc l o d  no regional or 
indilicliicd clraracteriktick. 

Sorne specimens of hoth g r o u p  showed a few thin epithelial pegs extend- 
ing froin thc top of the ridges. k1o.t of them Here oriented at right-angles to 
the el)ithelial surhce, h i t  iomc liad a roiirst~ parcillel to the iiirface. Epithelial 
c ortls coriiiec ting a~ljaceiit or tli5tantly spxecl epithelial ridges were foiind 

Fig. 4. Models ( 2 0 0 ~  ) showing thr  siilisurfacc of the rpithelium (13) and the corresponding 
connective tissue (A) of thc oral aspect of thc frcc and attachrd human gingiva adjacent to 
the buccal surface of 5 (65 year old male). The specimen shows afew thick dispersed papillae 
( A )  on top of which small sccondary ppillae niay occur (arrohs). Thc epithelial suhsurface 
is charactcrized by disperscd pits (B). Somc pits arc conncctctl by shallow grooves (arrows). 



b'ig. 6. (A) Nlodrl (200 x ) showing an epithrlial cord connecting t w o  adjacent epithelial ridgrs 
at the subssurfavc of the epithelium. (13) Histological srction of the gingica showing a cross- 

section of an epithelial cord in the subpapillary layer (arrow). 

Fig. 7. Models (200 x ) showing thr  subsurfacr of the human crc\ icular epithelium ( A )  ant1 
the corresponding connective tissue (H). Long and thin connective tissue papillar ( H )  project 

into thr crr\i(:ular rpithelium forming drep pits at its su1)surface (A). 
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Talllc I1 
The height, ,width ontl density (~f  colrrier,iiue tissue papilloe (ind f h e  loidth of’ ejiithelicrl 

1-idges iii specimens included in group I1 

BIOPSY 
No. 

K 16 
K 17 
K 18 
K 20 
K 22 
K 23 
K 24 
K 2.5” 
K 26- 
K 28’ 
K 30 
K 31 
K 32 
K 33 
K 38 
K 30 
K 43 
K 44 
K 47 
K 48 
K 49 
K 50 
K 51 
K 57 
K 63 
h 65 

~ ~- ~ _ _ _ ~  

C O N N E C T I V L  ‘ T I S S U E  LPITHELIUM 
Mean height (p)  Mcan width (p )  Number of papil- Mcan width (p )  
of 10 papillae of 10 papillae lac per 1 mm2 at of 10 ridgcs 

the surfaarc 

240 
270 
100 
I00 
180 
270 
160 
380 
380 
360 
220 
170 
260 
200 
240 
200 
170 
290 
320 
100 
110 
140 
170 
240 
310 
250 

40 
70 
60 
50 
50 
50 
80 
60 
70 
j 0  
60 
50 
40 
70 
50 
50 
80 
90 
70 
60 
40 
90 
70 
70 
70 
50 

200 
112 
64 
84 
72 

104 
64 
96 
76 

120 
64 

136 
136 
56 
80 
‘16 
80 
48 

104 
152 
14,4 
48 
76 
92 
76 

120 

50 
70 
80 
7 0 
90 
50 
50 
60 
60 
40 
50 
60 
50 
00 
70 
80 
60 
60 
40 
50 
70 

120 
70 
40 
70 
60 

~~~ 

*Spccirnens showing a marked surface stippling. 

in scven of t h c  specimens (Fig. 6A). In  histological sectioiis, thcse bridges 
may appear as epithelial islands in the subpapillary layer of the connective 
tissue (Fig. 6R, arrow). 

The e~)itlicliutn-coti~ie~tive tissue intrrface corraslmiiding to the oevic:ular 
epithelium showed varying numbers of connective tissue papillae of diffcr- 
ing thickness and length. Except for two specimens, which showed only a 
sparse number of llapillae in the rnargirial region, long and thin papillae, 



Fig. 8. The surface ( A )  and sulisurfacv (R)  of  a rnoilrl ( 2 0 0 ~  ) rrprtisenting thr  rpithrliurn of 
attached hunian gingiva with ii rnarkivl stippling on thc surface. 'I'hc drprc:ssions (A;  1. 2, 3 .  

4, ,5) coincitlc wi th  intcrwrtions of iinilcrl>-ing cpithelial ridges (1%; 1, 2, 3 ,  4, 5). 

Fig. 9. Rlodcl ( 2 0 0 ~ )  of tlir ronnective tissiie o f  thc oral aspect of the free ond attached gin- 
gi\ a of Khesus nionkry. The specirntm shows an arrangement of connectivc tissuc ridges, 
giving an appcarmcc closcly rcsrnibling that of human cpithrliuni overlying a connective 

tissuc with papillae. 
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oriented almost parallel to the epithelial surface, \%ere foiin~l throughoii t ihe 
entire crevicnlar area (Fig. 713). At the gingival margin shorter paidlac were 
arranged in parallel rows or w-ere fused into ridges. The siilisiirface of tlie 
crevicwlar el)itheli:1m was cliaracteriaed by an irregiilar clistriliution of deep 
pits (Fig. 7A). 

In specimens with B markecl surface stippling the depressions iii the stir- 
face (Fig. 8A) correlated uitli areas at tlie siibsiirface where several epithelial 

cd arid formed epithelial ma (Fig. 8R). The connective 
pecitnens % a s  cliuracterizetl h y  closely packet1 tall arid slentler 

pnpillae (Table 11). In no case coiiltl any striictiiral characteristic of the 
epith(:liiim-contiective tissue interface he relate11 t o  the free gingival groove. 

In most specimens from rliesiis monkeys the epithelium connective tissue 
interface of the oral aspect of tlie gingiva showed connective tissue ridges 
connected hy crass-ridges. This gave the connective tissue an  appeuranc:e 

mbling that of tlie siibsurfilce of hiirnan epithelium overlying a 
connective tissue bilh papillae (Fig. 9). The epithelium displayed an arrange- 
ment of pegs which resemhled a papillary connective tissne surface. In a 
few specimens, however, only continrioiis ritlges parallel to the giiigival 
margin were present in hoth mnnective tissue ant1 cpitlielium. 

DISCUS SI C) N 

The present study has tlernonstratrtl 1hai the rriorpliology of the e~)itlieliiim- 
connective tissue interface of tlie ndiilt human gingiva varies widely. In 
general, the preferential pattern of arrangement of the connective tissue 
seems to be that of papillae projecting into the epithelium, although ridges 
also occiir. N o  systematic regional or inclividiial characteristics have been 
fonnd. 

The rare finding of epithelial 1)rgs agrees with that of previous investigators 
(Emslin & T e i n m n n n ,  1949; ISirzslie, 1951). The presence of epithelial pegs 
parallel to the siirfiire of the epitheliiim ant1 the occiirreiice of epithelial 
cords connecting a(1jaccnt or distantly s1 )acd  ritlges, has not heen reported 
previoiisly. 

Whether ihe configuration of the el)iiheliiirr~-r~c-~iinc.ctive tissue interface 
was c,liaracterize:d by ;I ridge form or hy tlic 1)resenc.e of p1)illae coiiltl not 
he predicted 1)y viewing tlie histological sections. 1 his supports the etate- 
ment of Enislie & TC/c.inmann (194'9) that histological sections may he rela- 
tively poor represeritations of the triw rclationshifjs Iretween epithelium 
and connective tissue. 

r l  
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It is >+ell establislicd that iiiflaiiiiriation causes di )lution of the conncc- 
tive tissue, ancl rriay stirmilate cfiitlielial 1)roliferntion (Kiug, 1944; Wuer- 
haug, 1952; ilIaal.i.c:ah et ul., 1960; l<g(>llwal.g, 1966; Levy et al., 1969). This 
may lead to the forination of cl)ithelial 1)rojcctions i t i t . 0   he connective tissue 
and alter  lie origi i d  n i o r ~ h l o g y  of the hordcr area. It is thus tlieoretically 
possiible tliat the nior~)hological variations o1)servctl iii the present study 
could he due to  tliffcrent degrees of gingival inflaniniation in the tissues. 
Since the tissue speciiiiens were taltcii from both clinically healthy and 
slightly inflanictt gingivae, ihe niicwsc:ol)ic preparations tlisplayed either an 
absence of inflarnmatioii or various degrees of iriflarnrnatory infiltrate in tlic 
areas of the gingival margin antl tlic tlerito-gingival jurictiori. Hobever, in 
no speciineii (lid the influinmatory 1)roccss extend into the oral aspects of 
tlie tissues antl it seeiiis iinlibely that tlir: ohserved variations in the inor- 
phology of this area should have beeii caused by some distant effcct of tlie 
inflnnimalory process at 11ie derito-gingival junction. On the other hand, 
thc absence of inflairiiriatioii a t  the time of' biol'sy cannot rule out previous 
experience of patliology. 1<m&e & TT'c~inmann (7949) nnd k'rnslie (1951) 
observed that the su1)surface of gingival epithelium overlying areas with 
scvcrc chronic inflamrnution ru1iil)iteil n coarse Iioneycoinh pattcrn. Froni 
this it ronltl be inferred that the inflamnintory changes c;iuse iiii alteration 
of the ridge-forin t o  p1)illae. Tlie present finding of B higher frequency of 
connective tissue ridgm ;it t tie gingival margin, where iiiflamrnation was 
rcgularly prcscnt, seems to refute this intcrpretatioii. 

It is generaIly accepted that in normal gingiva tlie epitIielinrri-connective 
tissue interface at the tlento-gingival junction is smooth ancl that the prescnce 
of epithelial proliferations into tlie connective tissue represents signs of 
irritation (Sichrr,  1966). Tlic present finding of epithelial projections in an  
otlierwise riornial crevicular epitlieliurti rnuy possibly be accounted for by 
previous cxpcrierice of gingival iriflarnrtiation indicating tliat, orice formed, 
tlie irregular configuration of the epitlieliiiin-connective tissue hortler of the 
epitlielial at tticliinent may pc~sist .  

J n  skin arcas not sulijected to greiii rricchanical stress (tlie face, tlic sides 
of extremities, the hack, etc.), the epitlieliurri-connective tissue interface 
shows a scanty numbcr of short arid tliick connective tissue papillae. In 
skin covering more stressed arcas (the sole and hack of the foot, the palm 
and back of thc liantl, tlie patella, the olecranori, etc:.) the interface is cliar- 
acterizetl by niiincroiis densely paclied, long a r i d  slender papillae which at 
the sole of the foot and the phi of the hand are arranged in rows and con- 
nected by low connective tissue ritlges (Greb, 1960; Hoal.stmunn, 1952). 

In some res lwts  the rnorpliology of tlie e~)itlreliiirii-coniirc~tive tissue 
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border of the gingiva resembles that of regions of the sltin which are exposed, 
to great mechanical stress. It has been shown, however, that in the lip, tongue- 
palate and skin, the configuration of the epithelium-connective tissue inter- 
face is in the main estahlishetl before hirth. This indicates that regional 
variations in the morphology of the epithelium-connective tissue interface 
may not represent functional adaptations, but are genetically determined 
(Fleischauer & Horstmann, 1951 ; Horstmann, 1954). Results from hetero- 
topic transplantations of various types of epithelia seem to confirm this 
stability of the subsurface characteristics in spite of changes in the physical 
environment and mechanical stress to the tissnes (Billinghanz & Medawar, 
194’8a, 1948b, 1950). However, to what extent the configuration of the 
epithelium-connective tissue interface is genetically determined or influenced 
by function is still a matter of conjecture. The finding of morphologic varia- 
tions in t.lie epithelium-connective tissue interface implies that the area of 
contact between epitheIium arid Connective tissue varies. It has been sug- 
gested that this niay reflect different nutritional demands of the epithelium 
(Emslie & Weinmann, 1949; Emslie, 1951; Horstmnnn, 1954; Sicher, 1966). 
Evidence to suhstantiate this theory is sparse (Horstmann, 19540 and the 
present material does not contribute to the elucidation of the problem. 

The ohservation that tlie gingival groove liad no characteristic counterpart 
at  the subsurface of the epithelium is in keeping with Emslie & Veinmann’s 
(1949) finding in the monkey. This contradicts the ol’inion that the epitl-ie- 
linm is likely to be involved in the formation of this anatomical feature 
(Orbun, 1948) and supports the view that the presence of a gingival groove 
is dependent on a special arrangement of the collagen fibres arraying from 
the cementum into the free and attached gingiva (Ainamo & Liie, 1966). 

The depressions in the surface of lteratinizetl gingival epithelium (tlie 
stippling) corresponded to areas of the inner surface where epithelial ridges 
intersected. This finding is in agreement with those of previous investigators 
(Emslic, 1951; Owing.$, 1964). I t  was evident, however, that numerous long 
and slender connective tissue papillae were associated with specimens show- 
ing a prominent stippling. No explanation for this finding is availahle. 

Previous studies have indicated that in the epit}ieli~im-conriective tissue 
interface of gingiva no fundamental differences exist between man and 
nionkey (Emslcy, 1951). In the present study, liowever, tlie arrangement in 
some monkey specimens differed quite definitely from that of the human. 
The epithelium had the appearance of liurnan connective tissue and was 
characterized by epithelial pegs. To what extent this is representative cannot 
be decided from the sparse material investigated. Also tlie configuration of 
the epithelium-connective tissue interface of nionl<ey-gingiva seems to vary. 

13 



It is generally accepted that what in histological sections of  skin ai;d rnncons 
merribranes afipcar to be epithelial pegs, actnally are cross-sections of epi- 
thelial ridges (Sich,or., 1966; Ham J1- Lwsori ,  1961). The present finding in 
the rtioriliey of a n  c~~ithcliuni-coiiiiecti\-e tissiie interface clix-acterizetl b y  
epithelial liegs indicates, that this is not alwa!-s true. 

SU\1 UAKY 

The morphology of the el’itlieliuiri-connective tissue interfacc was stiitli(d 
in three-ilirn~risiorial wax Itiotlels (200 x ) of gingival el)ithcliurri arid coniie(*- 
tive tissnc of 24 male and 13 female adult Caucasians and three Rhesiis 
monkeys. The models viere niatle from buccal and lahial gingival Biopsies, 
coniprising t.he tissue from the girigival niargin to tlie alveolar crest. Measure- 
ments wcre inade of the density, lieiglit ant1 widtli of connective tissue 1ia-  

pillae and the widtli of cpitliclial ridges in each niotlel. The stndy has tlcmon- 
stratecl that h e  nii)q)Iiology of the eI)itlieli~irri-coiInec:tive t i ssue iliterfaw 
varies wiclely in  the ;i(lult liurrinii giiigiva. Most sIwtinieris sliowetl coriic:al 
connective tissue 1)apillae projecting into tlie ci)itlielinin althougli morc or 
less continuous ritlgcs also occurred. Epitlielial pegs wcre rarcly sccxi. El Pi- 
thelial 1)egs corirircting two a(ljac,erit or distantly s1)acrtl e,l)ittit:litll ritlges 
were found in a few s~)eciiriens. l l i e  fiiitling of connective tissue papillae i r i  
the arca of the crevicnlar elithelium of non-inflarned gingime suggests that 
once formed siicli pp i l lac  may Ilcrsist. De1)ress”ioris in the siirfxe of the 
epithelium (stippling) coincided with inter tions of elitlielial ridges, w-licre- 
as tlie girigival groow roultl not lie related to any strnctiiral characteristic 
at the su1)siirface of tlii: eliitheliuni. I n  sonic rnoiikey s1)ecirtieiis the e1)itIie- 
liurri-connective tissiic ii1terfiic.e tlisplayrtl a i l  urrangement characterizctl b y  
epithelial pegs. 

R k S  C h l k  

CONCEPTION TRIDIMENSIONNELLE DE LA LIMITE BPITII~LIUM-TISSU CONJONCTIF 

DANS LA GENCIVE 

La niorphologie de l’interface i.pitlidinm-tissL1 conjonctif a i.tC Ctudibc siir 
des modhles de cire tridiniensionnels (200 x ) de 1’C.pithClium gingival et 
dii tissri cnnjonctif tle sujets ailultes Caiicasiens, 24 du sexe niasculin et 
13 dii sexe f h i n i n ,  et tie 3 singes RhCsns. Les modi:les ont Cti. faits tl’aprcs 
tles biopsies tle la gencive vestibnlaire, cornprenant le tissu depuis le rebortl 
gingival jiisqu’i la Crete alvkolaire. La densit6, la largenr et la hauteur des 
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papilles du tissu coiijonctif et la largeur des rebords kpith6liaux de chaque 
moditle oiit 6t6 mesurkes. Cette etude a montr6 que la morpliologie de 
l’interface @~~ithCliurn-tissii conjonctif variait forteinent dans la gencive 
huniairie atlulte. La pliipart des Cchantillons prCseritaient des papilles de 
tissii corijorictif coniques faisaiit saillie tlaris l’kpith6lium; cepentlaiit il 
existait aussi p r fo i s  des reburds plus 011 moiiis continus. On voyait rarement 
cles digitations 6pithCliales. Des digitations Cpithiiliales reliant cleux rehords 
Cpith6liaus adjacents oii espaciis ont C t C  trouvi.es tlans qiielques kchantillons. 
Le fait qu’on ait touvC rles pa1)illes de tissn conjonctif clans la r6gion tle 
1’6pithiiliurn du sillori gingivo-dentaire dans la gencive non enflanirn6e 
intliquerait que ces papilles, line fois fornikes, pourraient persister. Les 
&pressions B la surface de 1’6pithi.liuni (aspect granitk) coincidaicnt avec 
les intersections des rebords Cpith6liaux, taridis qne la rainure girigivale 
ne pouvait &re niise en relation avec aucinie structure cnractkristique sous 
la surface de l’6pithCliuin. Dam quelgiies Ccharitilloiis provenant de singes, 
l’interface 6r)itliCliiiin-tiss~i coiijorictif prksentait Line structure caractkrisiie 
par des digit atioris 6I)ithCliales. 

ZUS A M  &I EN FAS S U N C, 

D I E  DREIDIMENSIONALE MOKPHOLOCIE DER GRENZFLiiCIIE ZWISCHEN E P I T I I E L  

UND BINDEGEWEBE I M  ZAHNFT,EISCII 

Die Morphologie cler Grenzfliiche zwisclien Epithel und Bindegewehe ist in 
dreitlimeiisiorialeri Wachsmodellen (200 x ) voin Epithel iind Rindegewebc 
des Zahnfleisches von 24 miinnliclieri untl 13 wciblichen erwdisenen  Kau- 
kasieri und drei Rhesus-Affen iintcrsiicht worden. Die Motlelle wurtlen her- 
gestellt von buccalen untl labialeii Zal~nfleiscliI)riiparateIi, die das Gewebe 
zwischen deni Zalirifleischrancl untl derri Rand des Alveolarlcnochens ent- 
halteri. 

Messlingen der Dichtc, IIiilie und Diclce der Biritlegewehspapillen iind 
Diclcc der Epithelleisten wurtlen in jetlern Modell vorgenommen. Die Unter- 
suchung ha t  ergeheri, dass die Plilorphologie der Grerizflache zwischen Epi- 
the1 uritl Bindegewehe im Zahnfleisch des erwachsenen Mensclien selir ver- 
schiedenartig ist. Die meisten Priiparatc wieseii zalilreiclie ini Epithel her- 
vorragende kegelfiirmige Papillen auf, obwohl auch inelir oder weriiger un- 
unterhrochene Leisten ersiclitlich waren. 

Epithelzapfen lcamen nur selten vor. In wenigen Priiparaten erschienen 
Epitelzapfen, die m e i  nahe oder ferner liegeride Epithelleisten verhanden. 

Das Vorkorrimen der Llindegewebspapillen im Gebiet des inneren Saum- 
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epitliels in gesunrlern Zahnfleisch lisst vermuten, dass, einrnal gebildet, 
solche Papillen bestehend bleiben. Kleine Vertiefungen in der Oberfliiche 
des Epithels (Stippelung) entsprachen Schnittpunkten zwischen Epithel- 
leisten, wiihrenil die Furche ;1ni tiiisseren Saumepithel keiner strukturellen 
Anortlnung auf der EI)ithel~~riterseite entsprncli. In einigen der Prlparate 
von Afferi war das Grenzf lichenrelief vori znlilreichen Epitelzapfen char- 
akterisiert. 
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