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D e c r e a s e  o f  A c i d  P h o s p h a t a s e  A c t i v i t y  i n  t h e  E p i t h e l i a l  C e l l s  f r o m  I n f l a m e d  G i n g i v a e  

Per iodon t i t i s  is cha rac t e r i zed  b y  a progress ive  des t ruc-  
t ion  of t he  t i ssues  s u p p o r t i n g  t he  t e e t h .  The  i n f l a m m a t i o n  
s t a r t s  a t  t h e  g ing iva l  marg in ,  a n d  is caused  b y  t he  presence  
of excessive a m o u n t s  of bac t e r i a  coloniz ing  on  t he  t o o t h  
surface  close to t he  gingiva ,  t he  bac t e r i a l  'p laque 'S.  The  
exac t  m e c h a n i s m  b y  w h i c h  such  p l aques  cause  g ing iv i t i s  
a n d  pe r iodon t i t i s  is, however ,  poor ly  unde r s tood .  

I t  is possible  t h a t  lysosomal  enzymes ,  l i be r a t ed  f rom the  
exfo l i a t ing  ep i the l ia l  cells a n d  m i g r a t i n g  leucocytes ,  
c o n t r i b u t e  to  t he  t i ssue  d e s t r u c t i o n  a long  t h e  t o o t h  
surface in t he  so-called ' su lcu la r '  region.  

H igh  levels of acid p h o s p h a t a s e  2, ~ -g lucuronidase  3 a n d  
c a t h e p s i n  D a h a v e  been  d e m o n s t r a t e d  in t he  i n f l a m m a t o r y  
e x u d a t e  a p p e a r i n g  in t he  su lcn la r  region in c o n c e n t r a t i o n s  
pos i t i ve ly  cor re la ted  w i t h  t he  g r a v i t y  of t he  pe r i odon t a l  
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Fig. 1. Negative correlation between the microdensitometric readings 
of relative absorption in the epithelial cells (intracellular acid 
phosphatase activity) and the gingival index of inflammation in 
15 individuals. The correlation coefficient (r = --0.68) is statistically 
significant. 
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Fig. 2. Negative correlation between the mean relative absorption in 
the epithelial ceils (acid phosphatase activity) and the mean per- 
centage of periodontal bone loss measured on radiographs for the 
15 patients (r = 0.55). 

lesion. The  purpose  of t h i s  c o m m u n i c a t i o n  is to  give 
ev idence  t h a t  d e s q u a m a t i n g  g ing iva l  ep i the l ia l  cells 
col lected f rom cases of inc reas ing ly  severe  g ingiv i t i s  show 
a dec reas ing  degree of i n t r ace l lu l a r  acid p h o s p h a t a s e  
ac t iv i ty .  

M a t e r i a l s  a n d  methods .  E p i t h e l i a l  cells were h a r v e s t e d  
b y  m e a n s  of a p l a t i n u m  loop f rom t h e  su lcu la r  a reas  of 
t h e  u p p e r  incisors  a n d  can ine  t e e t h  in  15 pa t i en t s .  T h e y  
were t r a n s f e r r e d  in to  m i c r o t u b e s  c o n t a i n i n g  g - n a p h t h y l -  
p h o s p h a t e  a n d  G a r n e t  GBC sa l t  in  0.1 M ace t a t e  bu f f e t  
p H  5.055. Af te r  30 T i n  i n c u b a t i o n  a t  37 ~ t h e  c o n t e n t s  
of t h e  t ubes  were cen t r i fuged  a n d  t he  s u p e r n a t a n t  d iscard-  
ed. Smears  were p r e p a r e d  f rom the  s e d i m e n t e d  pe l le t  
a f te r  r epea t ed  wash ing  fol lowed b y  f i xa t i on  w i t h  formoI.  
8 to  10 i so la ted  ep i the l ia l  cells were chosen  in each  sl ide 
for t he  m i c r o p h o t o m e t r i c  d e t e r m i n a t i o n  of re la t ive  absorp-  
t ion .  These  were pe r fo rmed  b y  m e a n s  of a BARR a n d  
STROUD i n t e g r a t i n g  mic rodens i t ome te r ,  t y p e  GN 2, 
us ing  a wave  l e n g t h  of 5500 A and  a • 100 N.A. 1.3 oil- 
i m m e r s i o n  ob jec t ive  ; w i t h  a h igh  magn i f i ca t i on  p ro jec t ion  
lens t h i s  gave  a s t a n d a r d  f ield size of 60 tzm d iamete r .  
The  re l a t ive  a b s o r p t i o n  in a r b i t r a r y  un i t s  was  m e a s u r e d  
3 t imes  for each  cell, a f ield ou t s ide  t he  cell s e rv ing  as t he  
b lank .  6 spec imens  a n d  6 smears  were p r e p a r e d  f rom each  
pa t i en t ,  so t h a t  a n  ave rage  re l a t ive  a b s o r p t i o n  could be  
c o m p u t e d  for each  case, t h u s  r e p r e s e n t i n g  t h e  m e a n  of 
b e t w e e n  300 a n d  360 m e a s u r e m e n t s .  

The  degree of g ing iva l  i n f l a m m a t i o n  a n d  p e r i o d o n t a l  
d e s t r u c t i o n  was assessed a long  t h e  same  u p p e r  a n t e r i o r  
t e e t h  b y  m e a s u r i n g  t h e  g ing iva l  i ndex  of i n f l ammat ion6 ,  
t he  f low of g ing iva l  e x u d a t e  ~, t he  m e a n  d e p t h  of t he  
p e r i o d o n t a l  pockets~,4 and  t h e  m e a n  p e r c e n t a g e  of bone  
loss as assessed f rom r a d i o g r a p h s  a, 4, 8. 

Resul t s .  A nega t i ve  a n d  s t a t i s t i ca l ly  s ign i f ican t  correla-  
t i o n  (r = --0.68) was found  b e t w e e n  ti le a m o u n t  of acid 
p h o s p h a t a s e  a c t i v i t y  in  t he  ep i the l ia l  cells and  t he  
g ing iva l  i ndex  of i n f l a m m a t i o n  (Figure  1). The  acid 
p h o s p h a t a s e  a c t i v i t y  was also n e g a t i v e l y  cor re la ted  w i t h  
t h e  flow of g ing iva l  fluid,  b u t  in  th i s  case t he  degree 
of co r re l a t ion  was a b o v e  t he  5% level  of s igni f icance  
(r = --0.45}. 

As for  t he  p a r a m e t e r s  m e a s u r i n g  t he  d e s t r u c t i o n  of t he  
deeper  p e r i o d o n t a l  s t ruc tures ,  b o t h  t he  va lues  of m e a n  
bone  loss a n d  p o c k e t  d e p t h  were n e g a t i v e l y  cor re la ted  
w i t h  t h e  re la t ive  a b s o r p t i o n  of t he  acid p h o s p h a t a s e  
a c t i v i t y  m e a s u r e d  in t he  smea r s :  t he  coeff icients  of 
co r re l a t ion  were, respect ive ly ,  - -0 .55 (p < 0.02, F igure  2) 
a n d  - -0 .48 (p < 0.1). 

D i s c u s s i o n .  The  i n c u b a t i o n  t i m e  of 30 m i n  has  been  
chosen  a f t e r  some p r e l i m i n a r y  k ine t ic  a b s e r v a t i o n s :  a 
series of smears  were i n c u b a t e d  for 3 to  60 min ,  a n d  t h e  
m i c r o d e n s i t o m e t r i c  r ead ings  showed  t h a t  t h e  re la t ive  
a b s o r p t i o n  increased  l inea r ly  d u r i n g  t h i s  t ime.  
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I t  is genera l ly  a d m i t t e d  t h a t  t he  d i scharge  of lysosomal  
enzymes  f rom dy ing  cells can  cause  a de s t r uc t i on  of t he  
s u r r o u n d i n g  t issues  ~. T he  h y p o t h e s i s  of a l ab i l i za t ion  of 
t h e  lysosomal  m e m b r a n e s  t h r o u g h  t h e  i n f l a m m a t o r y  
process  seems to be  s u p p o r t e d  b y  our  results .  Since m o s t  
of t h e  acid p h o s p h a t a s e  a c t i v i t y  of cells is f ound  w i t h i n  
t h e  lysosomes,  i t  is poss ible  t h a t  t h e  p e r m e a b i l i t y  of t he  
lysosomal  m e m b r a n e s  ha s  become  increased  as a conse-  
quence  of t h e  g ing iva l  i n f l a m m a t i o n ,  w i t h  a l i be ra t i on  of 
t h e  ' b o u n d '  f r ac t ion  of t h e  e n z y m e  a n d  consecu t ive  
d i m i n u t i o n  of t h e  to ta I  i n t r ace l lu l a r  ac t iv i ty .  

A c c u m u l a t i o n  of lysosomal  enzym es  in t he  su lcu la r  
reg ion  could r e p r e s e n t  a poss ib le  m e c h a n i s m  for  t he  fo rma-  
t i on  of t he  pe r i odon t a l  pocke t  ~0 

Rdsumd. Les cellules 6pith61iales qu i  d e s q u a m e n t  au  
n iveau  de la gencive  eli c o n t a c t  avec  la surface  den t a i r e  
c o n t i e n n e n t  des c o n c e n t r a t i o n s  de p h o s p h a t a s e  acide p lus  
fa ibles  en pr6sence  d ' i n f l a m m a t i o n  et  de de s t r uc t i on  des 

t i ssus  p a r o d o n t a u x .  I1 est  possible  que  la l ib6 ra t ion  d ' en -  
zymes  l y s o s o m a u x  au  n i v e a u  du  si l lon g ing ivoden t a i r e  
soft  une  des causes de la f o r m a t i o n  de ta poche  pa rodon ta l e .  
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A c t i o n  de la  s y n t h 6 s e  p r o t 6 i q u e  s u r  le  t r a n s f e r t  de la  N - a c e t y l g l u c o s a m i n e  
darts la  m u q u e u s e  i n t e s t i n a l e  de ra t  

Nous  avons  m o n t r 6  darts de p r g c f d e n t s  t r a v a u x  que 
les microsomes  des cellules @ith61iales de la  m u q u e u s e  
in t e s t ina l e  de r a t  r e n f e r m a i e n t  une  ac t iv i t6  de t r a n s f e r t  
de la  N-ace ty lg lucosamine  sur  des accep tenr s  glycopro-  
t6 iques  endog~nes  ~. 

Lorsque  Yon r eche rche  la toca l i sa t ion  s u b m i c r o s o m i q u e  
de ce t te  N-ace ty lg lucosaminy l t r ans f f r a se~ ,  on  observe  
qu 'e l le  a p p a r a i t  p r i n c i p a l e m e n t  dans  la f r ac t ion  des 
m e m b r a n e s  agranu la i res  pr6par6es  selon la  m 6 t h o d e  de 
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Etude ein6tique de l'incorporation a) d'acides amin6s (l'C) en milieu 
aeenulaire de biosynth~se prot6ique, b) de N-aeetylglucosamine en 
1'absence de synth6se prot6ique, e) de N-acetylgiueosamine en pr6- 
sence de synth6se prot6ique. L'activit6 d'incorporation est exprim6e 
en pourcentage de l'activit4 maximale Vo: a) 3,5 • 104 cpm/mg de 
prot6ines; b) 40 cpm/mg de prot6ines; e) 400 epm/mg de prot6ines. 

DALLNER ~, la  t rgs fa ib le  ac t iv i t6  rencon t r6e  dans  la  
f r ac t ion  des m e m b r a n e s  g ranu la i res  p o u v a i t  ~tre soft le 
r6su l t a t  d ' u n e  c o n t a m i n a t i o n  p a r  les m e m b r a n e s  ag r anu -  
laires, soft  la m a n i f e s t a t i o n  d iscre te  d ' u n e  N-ace ty lg lu-  
eosaminy l t r ans f6 rase  responsab le  de l ' i n co rpo ra t i on  de la 
p remie re  g lucosamine  qui  joue  le r61e de t r a i t  d'union 
en t re  les cha ines  p e p t i d i q u e  et  po lysacchar id ique ,  e t  d o n t  
l ' ac t iv i t6  p o u r r a i t  6tre accrue  gr&ce ~ une  syn th~se  
p ro t6 ique  act ive.  

C 'es t  ce t t e  derni~re h y p o t h g s e  que  nous  avons  essay6 de 
v6rif ier  dans  le t r a v a i l  que  nous  d6cr ivons  ici. 

Matdriel et mdthodes. Les a n i m a u x  son t  des r a t s  males  
de souche wis t a r  p e s a n t  de 200 ~ 300 g, n o r m a l e m e n t  
nourr is .  

F r a c t i o n n e m e n t  cel lulai re :  Lea m e m b r a n e s  g ranu la i res  
on t  6t6 s@ar6es  des m e m b r a n e s  ag ranu la i r e s  p a r  la 
m 6 t h o d e  de DALLI~ER 3 modif i6e p a r  t{IM e t  al. * darts le 
t a m p o n  de LITTELFIELD et  KELLER 5 c o n t e n a n t  en p lus  
50 ~g/ml  de po lyv iny l su l f a t e  de po ta s s ium.  

Techn iques  a n a l y t i q u e s :  Les  mi l i eux  acel lulaires  de 
syn th~se  p ro t6 ique  6 c o m p r e n n e n t  pou r  u n  v o l u m e  f ina l  
de 0,450 ml,  100 ~g de p ro t6 ines  des m e m b r a n e s  g ranu-  
laires, 750 vg de p ro t6 ines  de la f r ac t ion  (~pI-I 5 enzyme~> 
pr6parfie selon KELLER et  ZAMECNIK 7, 9 ~zmoles de 
p h o s p h o e n o l p y r u v a t e ,  20 Fg de  p y r u v a t e  k inase  (Boeh- 
r inger) ,  5 ~moles de Mg CI~, 30 ~zmoles de Is 0,5 ~zmole 
d ' A T P ,  0,05 [zmole de GTP,  1 ~mole  de m e r c a p t o 6 t h a n o l ,  
1 tzCi d ' ac ides  amin6s  ~4C (OB 4 (F) P R  80/68. 560 ~zCi/mg 
- CEA) ou 5 [zg de c h a c u n  des 19 aminoac ides  froids et  
0,05 FCi d ' U D P - N - a c e t y l g l u c o s a m i n e  ( N E N - L o t  483 156.) 

Les i ncuba t i ons  son t  effectu6es 5 37~ et  la radio-  
ac t iv i t6  est  mesur6e  sur  des pr6cipi t6s  p a r  l ' ac ide  t r ich lor -  
ac6t ique  ( concen t r a t i on  f ina le  10 %) recueil l is  sur  f i l t re  de 
ver re  w h a t m a n  (GF/B),  lav6s p a r  l ' eau  disti l lge puis  p a r  
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