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In this study healthy and periodontally diseased gums were ultrastructurally investigated. In periodontally diseased 
gingivas the frequency of desmosomes and tonofilaments were decreased and the volume of intercellular matrix was 
increased. Collagen fibril bundles were decreased. Microorganisms were observed in lamina propria causing the perio­
dontal disease. [Turk J Med Res 1995, 13(3): 90-93] 
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T h e tooth suppor t ing per iodont ium is a c o m p l e x struc­
ture that i nc ludes g ing iva , per iodonta l m e m b r a n e , a l ­
v e o l a r b o n e a n d c e m e n t . T h e p e r i o d o n t i t i s o r t he 
per iodonta l d i s e a s e , wh ich is the result o f the inf lam­
ma t i on o f p e r i o d o n t i u m , is the m a i n r e a s o n for the 
tooth loss a b o v e the a g e o f 4 0 . C l in ica l l y , the g u m dis­
e a s e s a r e d i v ided into two g r o u p s : G ing iv i t i s i s the 
c a s e i f the d i s e a s e is on ly in the g u m , but I f the d is ­
e a s e c o v e r s more than o n e o f the per iodonta l t i s sues , 
then , per iodont i t is is the c a s e . M i c r o o r g a n i s m s in the 
teeth a n d g ing iva l c rev i ce c a u s e a bacter ia l p late to 
fo rm. T h e reac t ion r is ing f rom th is p late p r o g r e s s e s 
through the sur round ing t i s s u e s a n d further to the a l ­
veo la r bone , a n d together with p réd isposa i factors, I t 
c a u s e s a lveo la r bone dest ruc t ion (14,15,18) . 

V a r i o u s ef fects or pa tho log ies of the per iodonta l 
d i s e a s e s o n the g u m s u r r o u n d i n g s h a v e b e e n ex ­
a m i n e d b y s e v e r a l i n v e s t i g a t o r s ( 3 , 6 , 8 , 9 , 1 1 -
14,16,17,19) . 

We a i m e d to e x a m i n e the ul trastructure o f g u m s 
of pat ients with per iodont i t is . 

MATERIALS AND METHODS 
T e n h e a l t h y a n d 1 0 p e r i o d o n t a l l y d i s e a s e d g u m 
s a m p l e s we re taken f rom free a n d b o u n d g u m s o f the 
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pat ients. T h e heal thy g u m mater ia ls we re taken with a 
b is toury-as to be at a t h i c kness of 1 mm- f rom the g in­
gival c r e v i c e s o f the teeth w h o s e depth as lower than 
2 mm a n d w h i c h h a d to be ex t rac ted for or thodont ica l 
p u r p o s e s . T h e d i s e a s e d g u m s we re a l s o taken with a 
b is toury-as to be 1 mm- f rom the g ing iva l c r e v i c e s of 
the tee th w h i c h c l i n i ca l l y s h o w e d pe r iodon t i t i s a n d 
wh ich h a d to be ex t rac ted . T h e s a m p l e s we re deter­
m ined with g lu ta ra ldehyde a n d o s m i u m . Af ter a l coho l 
dehydra t ion , inc lus ion w a s m a d e with araldit C Y 2 1 2 . 
T h e c r o s s s e c t i o n s we re co lo red with l ead citrate a n d 
uranl l ace ta te a n d w e r e then e x a m i n e d with a J E O L 
100 S X e lec t ron m i c r o s c o p e . 

RESULTS 
In the per iodonta l d i s e a s e in our p rev ious s tudy, the 
ep i the l ium a n d connec t i ve t i s s u e s , be ing o b s e r v e d at a 
l i g h t - m i c r o s c o p i c l e v e l , w e r e i n the s a m e w a y o b ­
s e r v e d th rough s m a l l e n l a r g e m e n t s o r semi - th ick c r o s s 
sec t ions by the e lec t ron m i c r o s c o p i c b locks , too (F ig ­
u re 1). A t u l t r as t ruc tu ra l l e v e l , t he ep i t he l c e l l s o r 
kera t inocy tes w e r e at k n o w n st ructure in the hea l thy 
contro le b l ocks . T h e ce l l s we re in gene ra l round , with 
la rge n u c l e u s a n d l e s s c h r o m a t i n . T h e tono f i l amen t 
bund le p a c k a g e s we re o b s e r v e d a lmos t e v e r y w h e r e in 
the c y t o p l a s m a n d a t the leve l o f d e s m o s o m e s . But 
the in terce l lu la r mat r ix b e t w e e n the ke ra t i nocy tes in 
m a n y c r o s s sec t i ons w a s o b s e r v e d t o be very nar row 
w h i c h w a s not e x p e c t e d a n d b y m a k i n g in te rd ig i ta -
t ions , t he ce l l s mos t l y w e r e a t tach ing to e a c h other 
with the d e s m o s o m e s (F igure 2). 

B e s i d e s the i n f l ammato ry ce l l inf i l t rat ion in the 
epi the l ium in per iodonta l ly d i s e a s e d g u m s , the patho l -
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Figure 1. Periodontally diseased gum. Changed retepeg struc­
tures (single arrows) and the inflammatory cell infiltration in the 
connective tissue (double arrows) are to be seen. Hem.-eo, 
X100 

Figure 2. Healthy gum epithelial cell. The tonofilament bundles 
in the cytoplasm (single arrows) and desmosomes in the atta­
chment regions of the cells (double arrows) are to be seen. 
X3000 

o g y i n e p i t h e l i a l c e l l s w a s tha t t h e i n t e r c e l l u l a r 
mat r ixes w e r e ex t reme ly w ide in a lmos t eve ry parts of 
the epi thel . 

I t w a s often hard to de termine the d e s m o s o m e s 
in the mutua l a t tachment reg ions of the ce l l s . In the 
c y t o p l a s m a o f t h e k e r a t i n o c y t e s , t he t o n o f i l a m e n t 
b u n d l e s we re very rare, too, o r there we re no bund les 
in s o m e reg ions . Including d e s m o s o m e s , the tonof i la­
m e n t b u n d l e s w e r e l e s s d e n s e r o r u n c e r t a i n w i th 
respec t to heal thy g u m s (F igure 3) . 

In t he c o n n e c t i v e t i s s u e u n d e r t he e p i t h e l i u m , 
ce l l s o f t he i m m u n s y s t e m w e r e In major i ty . T h e s e 
ce l ls w e r e f requent ly forming ep i the lo id c lus ters s ide to 
s i d e . M o s t o f t he c e l l s i n s u c h r e g i o n s w e r e p l a s -
m o c y t e s w h i c h cou ld be eas i l y f ixed f rom the granu lar 
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Figure 3. Periodontally diseased gum. The extended intercellu­
lar matrixes between the epithelial cells (single arrows) and the 
electron micrograph showing the decreasing tonofilament bun­
dles (double arrows). X8000 

Figure 4. Cells of the immune system in periodontally diseased 
gums. Plasmocyte (single arrows) and macrophage (double ar­
rows) are seen.X5000 

e n d o p l a s m i c re t icu lum by their r ich c y t o p l a s m a s a n d 
eccen t r i c nuc le i ; o r they w e r e ova l short ly ex tens iona l 
m a c r o p h a g e s wi th la rge v a c u o l e a n d h e t e r o g e n e o u s 
granu le ; o r they w e r e p o l y m o r p h o n u c l e a t e d , g ranu la r 
g ranu los i tes a n d he te roch romat i c nuc lea te l ymphos i tes 
with l e s s c y t o p l a s m (F igure 4,5) . Wi th in this connec t i ve 
t i ssue , f ib rocytes in their k n o w n st ructure a n d ne rve 
f ibers we re f requent ly o b s e r v e d . But the co l l agen fibril 
bund les , wh ich a re e x p e c t e d to be o b s e r v e d espec ia l l y 
nea r the ne rve f ibers or the f ib rocy tes , we re quite rare. 
A t m o s t t imes , ra re o r d i s p e r s e d shor t f ibers w e r e 
be ing o b s e r v e d (F igure 6) . 

In the per iodonta l ly d i s e a s e d g u m lamina propr ia , 
the most u n u s u a l th ing w a s the observa t ion of c lus ters 
wh ich w e r e s o m e t i m e s huge , ova l a n d c o v e r e d by a 
thin granu lar m e m b r a n e or by a shor ter , aga in d e n s e r 
but a certa in s h e l l ; or the c lus te rs c o n s i s t e d of s m a l l , 
ova l , d e n s e and b read thw ise cut s t ructures a n d st ruc-
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Figure 5. Defensive cells in the connective tissue of a diseased 
gum. The neutrophyl granulocyte (single arrows) and lympho­
cyte (double arrows) are to be seen. X3000 

Figure 6. The connective tissue of a diseased gum. Fibrosite 
(single arrows), nerve fibres (double arrows) and the decreasing 
collagen fibres (arrowhead) are to be seen. X4000 

tures of dif ferent d i ame te r s , a g a i n o v a l , with va r ious 
dens i t i es o f content . T h e d iame te r o f t h e s e co lon ies 
w a s s o m e t i m e s at the s i z e to fill one m e s h of the grid 
(F igure 7). T h e grid is a s m a l l c u p p e r c a g e with thin 
c a g e , there a re part i t ions w h o s e n u m b e r differ f rom 50 
to 100. E a c h of t hese part i t ions a re ca l led " m e s h " . 

DISCUSSION 
In all k inds of g u m d i s e a s e s , in f lammat ion is a gene ra l 
property excep t for pa tho log ica l p r o c e s s e s l ike atrophy, 
hype rp lasy a n d n e o p l a s y (14-16,19) . 

In our s tudy , ce l l s we re o b s e r v e d w h i c h deter ­
m ine the in f lammatory react ion both in the ep i the l ium 
a n d i n t h e c o n n e c t i v e t i s s u e . T h e s e c e l l s i n t he 

Figure 7. Gram negative and positive cocci (single arrows), ba­
cillus (double arrows) and spiral organisms (arrowhead) are 
seen. X8000 

epi thel ium had b e e n infi ltrated to the w i d e n e d in terce l ­
l u l a r m a t r i x e s . T h e i n t e r c e l l u l a r m a t r i x e s i n t h e 
ep i t he l i um par ts w h e r e t h e s e ce l l s a r e not p r e s e n t 
we re ex t reme ly b road with respec t to the no rma l . T h e 
d e s m o s o m e s we re a l so few. T h e tonof i laments in the 
cy top lasm of the kera t inocy tes wh ich take part in the 
a t t a c h m e n t s t ruc tu re o r w h i c h a r e o b s e r v e d i n t he 
c y t o p l a s m w e r e v e r y r a r e wi th r e s p e c t t o h e a l t h y 
kera t inocytes . T h e d e c r e a s e i n tonof i lament and d e s ­
m o s o m e s m u s t c a u s e t h e a t t a c h m e n t o f t he c e l l s 
s o m e t i m e s to be w e a k . In add i t ion , a c h a n g e or i n ­
c r e a s e in the st ructure of the intercel lu lar a r e a in the 
in f lammat ion reg ion is a known event (7 ,10,11,13) . In 
our op in ion , the r e a s o n for the ex tens ion of the inter­
ce l lu lar a r e a b e t w e e n the kera t inocy tes in g u m in f lam­
mat ion is the c h a n g i n g intercel lu lar a r e a b e s i d e s the 
infiltrated in f lammatory ce l ls but most ly i t is due to the 
c o n n e c t i o n s t ruc tu re o f the k e r a t i n o c y t e s w h i c h get 
weake r . 

T h e m a i n par t ic ipant ce l l s i n the body d e f e n s e 
a re the connec t i ve t i ssue ce l l s . Fo r that r e a s o n , i t is 
qui te no rma l to s e e t hese ce l l s in the connec t i ve t is­
s u e b e l o w the e p i t h e l i u m . W e f requen t l y h a v e o b ­
s e r v e d i n ou r p r e p a r a t i o n s the p l a s m o c y t e s , l y m ­
phocy tes , g ranu locy tes a n d m a c r o p h a g e s o f the c o n ­
nect ive t i ssue i n d i s e a s e d g u m s . T h e s e ce l l s , w h o s e 
m o r p h o l o g i e s s h o w e d n o c e r t a i n s t ruc tu ra l c h a n g e , 
h a v e b e e n d e t e r m i n e d by s o m e inves t iga to rs to be 
short- l iv ing (12,17). L ike t hese in f lammatory ce l l s , the 
f ibrocytes w e r e plenty a n d in the expec ted structure, 
too. W h a t w a s o b s e r v a b l e f rom the morpho logy in the 
connec t i ve t i ssue of the l am ina propr ia w a s that, apart 
f rom the dens i t y of the pa tho log ic ce l l s , the in terce l ­
lular a r e a w a s a l s o p rec i se i n d i s e a s e d g u m s . T h u s , 
the c o l l a g e n f ibres in the intercel lu lar a r e a we re dif­
ferent than the cont rô le g roup in te rms of densi ty a n d 
order . T h r o u g h our p repara t ions , we o b s e r v e d the c o l ­
lagen f ibres to be short a n d their bund les to be thin 
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a n d few. M iche le t e t a l h a v e de te rm ined in their ex ­
p e r i m e n t a l g i n g i v i t i s s t u d i e s a c o l l a g e n f i b re l o s s 
together with an i n c r e a s e in the ce l l numbe r a n d an 
i n c r e a s e in the ext racel lu lar matr ix e l emen ts (11). T h e 
co l l agen f ibre d e c r e a s e m a y be result o f the structure 
of the intercel lu lar a r e a (1 ,7 ,10,14,18) . 

T h e u n u s u a l s t ruc tu res t o b e o b s e r v e d i n t he 
l a m i n a p rop r ia w e r e the ova l c l us te r s with a d e n s e 
content in the form of h u g e co lon ies . T h e s e ex t remely 
h u g e c o l o n i e s m a y cons i s t o f m i c r o o r g a n i s m s w h i c h 
a r e e f fec t i ve on the a p p e a r a n c e o f pe r i odon ta l d i s ­
e a s e s . J u s t a s , N e w m a n , T h u r r e a n d the i r f r i ends 
h a v e de te rm ined g r a m nega t i ve a n d posi t ive a n a e r o b i c 
c o c c i a n d bac i l lus together with sp i ra l o r g a n i s m s in the 
g ing iva l c rev i ce (12,17). 

T h e bacter ia l plate is be l i eved to be the c a u s e of 
the per iodonta l d i s e a s e (5,6,9,17). T h e i d e a that g r a m 
n e g a t i v e bac te r i a a n d the e n d o t o x i n s w h i c h e m e r g e 
with the dea th of the sp i roche ts direct ly c a u s e a t i ssue 
n e c r o s i s h a s b e e n ve ry s t r ong . T h e " h y a l u r o n i d a s e " 
a n d "chondro i t i nase" e n z y m e s wh ich r ise f rom microor­
g a n i s m s c a u s e the t i ssue permeabi l i ty to i n c r e a s e by 
b reak ing the co l l agen f ibres a n d the st ructure of the 
in termediary s u b s t a n c e (5 ,9 ,13-15,17) . 

T h e d e c r e a s e o f the co l l agen f ibers in d i s e a s e d 
g u m s m a y resul t f rom the e x p e c t e d i n c r e a s e o f the 
s u b s t a n t i a f u n d a m e n t a l i s o r f r om the d i rec t t i s s u e 
n e c r o s i s of the endo tox ins . 

T h e pe r iodon ta l d i s e a s e h a s m a n y a g e n t s l ike 
tartar, t r a u m a , s i s t e m i c d i s e a s e s , b a c t e r i a o r m a s h -
room infi l tration. In e a c h in f lammat ion, there is a s t ruc­
tural c h a n g e espec ia l l y in the connec t i ve t i ssue or the 
ep i the l ium, a n d in the ce l lu lar a n d intercel lu lar a r e a . 
L y s i s a n d n e c r o s i s m a y d e v e l o p i n chang ing t i ssues . 
C a u s e d by bacter ia l infi l trations, reac t ions , w h i c h beg in 
f rom the m e c h a n i c a l effect o f the m i c r o o r g a n i s m s on 
the t i s s u e a n d p r o c e s s till t he l y s i s a n d e v e n the 
n e c r o s i s , m a y d e v e l o p in addi t ion (2 ,5 ,6 ,9 ,11-17) . T h e 
t i s s u e des t ruc t i on in per iodont i t i s c a s e s with a b a c ­
ter ium plate format ion mus t h a p p e n m u c h ear l ier a n d 
in b ig s i z e s . Fo r that r e a s o n , the remov ing of the p late 
o f bac te r i a in s u c h pat ients mus t be the pr imary a i m 
of the therapy (11). 
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Sağl ık l ı ve periodontal hastal ık l ı dişet ler inin 
u l t rastrüktürü 

Çalışmamızda sağlıklı ve periodontal hastalıklı 
dişetleri ultrastrüktürel olarak kıyaslı incelendi. Pe­
riodontal hastalıklı dişetlerinde epitel hücrelerinin 
birbirine tutunma yapıları olan desmozomlar ve si-
toplazmalarındakitonofilamanlar azaldı ve interse-
lüler aralık genişledi. Kollagen lif demetleri seyrek-
leşti. Lamina propriada alışılmışın dışında perio­
dontal hastalığın oluşumunda etkili olan mikroor­
ganizmalar saptandı. 
[Turk JMed Res 1995, 13(3): 90-93] 
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