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of t h e  p l a s m a  m e m b r a n e  (Figure 2). These  a l t e ra t ions  
are  charac te r i s t i ca l ly  e x h i b i t e d  b y  s ick or d y i n g  cells. The  
changes  do no t  a p p e a r  to  be  a consequence  of defec t ive  
t i ssue  f i xa t ion  and  process ing  since t h e y  were no t  seen in 
f ib rob las t s  or o the r  cells of t he  NCT - nor  in  t he  non-  
f ib roblas t ic  cells of t he  ICT fract ion.  

The  changes  observed  in t he  f ib rob las t s  of t he  ICT 
a p p e a r  to  be  assoc ia ted  w i th  t he  a c t i v i t y  of I y m p h o i d  
cells. There  is a s t rong  pos i t ive  co r re l a t ion  (r = + 0.55) 
be tween  t he  inc reas ing  f i b rob l a s t  size and  increas ing  
n m n b e r s  of med ium-s ize  l y m p h o c y t e s  and  i m m u n o b l a s t s  
(Figure  1). F u r t h e r m o r e ,  l y m p h o c y t e s  were obse rved  
f r e q u e n t l y  in i n t i m a t e  c o n t a c t  w i t h  t he  a l te red  f ibro-  
b l a s t s  in t h e  ICT- f rac t ion  (Figure  2) whi le  these  associa- 
t ions  were  n o t  obse rved  in t he  NCT-f rac t ion .  

R e c e n t l y  i t  was  shown  t h a t  pe r iphe ra l  b lood  l ym pho-  
cytes  ob t a ined  f rom p a t i e n t s  w i t h  i n f l a m m a t o r y  g ing iva l  
disease are sens i t ized  to an t igen ic  subs tances  p re sen t  in  
h u m a n  d e n t a l  mic rob ia l  p laque% These  cells undergo  
b l a s t  t r a n s f o r m a t i o n  w h e n  cu l tu red  in v i t ro  in t he  pres-  
ence of p l a q u e  an t igens ,  and  f luids  f rom these  cu l tu res  
exer t  a m a r k e d  cy to tox ic  effect  on  g ing iva l  f ibroblastsT.  
The  morpholog ic  and  m o r p h o m e t r i c  d a t a  p re sen ted  here  
s u p p o r t  t he  idea t h a t  a p h e n o m e n o n  s imi la r  to  t h a t  ob- 
se rved  in  v i t ro  m a y  be  occur r ing  in t h e  g ing iva l  t i s sue  in 
ear ly  g ing iva l  disease. 

The  obse rva t ions  p r ov i de  a p laus ib le  bas is  for  t h e  ear ly  
lesion in gingivi t is .  In  suscept ib le  indiv iduals ,  l y m p h o i d  
ceils become  sens i t ized  to  microbiologic  subs t ances  pre-  
sen t  in d e n t a l  p laque .  U p o n  e n c o u n t e r i n g  these  sub-  
s tances  in the  region of t he  den to -g ing iva l  area,  t h e  ceils 
undergo  b l a s t  t r a n s f o r m a t i o n  a n d  i n t e r a c t  d i r ec t ly  or 
t h r o u g h  m e d i a t o r s  w i t h  r e s iden t  f ib rob tas t s  to  induce  
c y t o p a t h i c  a l te ra t ions .  The  af fec ted  I ib rob las t s  are no  

longer able  to  p roduce  and  m a i n t a i n  t he  connec t ive  t i ssue  
s u b s t a n c e  of t he  g ing iva  a n d  th i s  leads to  t he  obse rved  
loss of connec t ive  t issue s u b s t a n c e  and  loss of n o r m a l  
func t ion .  

Zusammen/assung. Eine  m o r p h o m e t r i s c h e  Ana lyse  
menschl icher ,  en t z i i nde t e r  G ing iva  e rgab  im Vergle ich  zu 
n o r m a l e m  Bindegewebe  70% weniger  Kol lagenfasern ,  
d re i fach  vergrSsser te  u n d  pa tho log i sch  ve r / inde r t e  F ibro-  
b l a s t e n  u n d  eine k le ine  P o p u l a t i o n  cha rak t e r i s t i s che r  
I m m u n o b l a s t e n  m i t  e ther  Ze l l ansammlung ,  die zu 76~ 
aus  Zellen der  L y m p h o z y t e n s e r i e  be s t and .  Die Gr~Ssse der  
F i b r o b l a s t e n  war  pos i t i v  m i t  der  s t e igenden  Zah l  der  
Lym.phozy ten  korrel ier t .  Diese Be funde  weisen auf  eine 
I m m u n r e a k t i o n  m i t  z y t o t o x i s c h e n  A u s w i r k u n g e n  auf  
F i b r o b l a s t e n  des g ing iva len  Bindegewebes  hin.  

H. E. SCHROEDER and  R. PAGE 

Deparlment o/ Oral Structural Biology, 
Dental Institute, University o/Z~rich, 
CH-8028 Z~rich (Switzerland), and Center of Research 
in Oral Biology and Department of Pathology, 
Medical School, University o/Washington, 
Seattle (Washington, 98795 USA), 4 May 7972. 

6 L. IVANYI and T. LEHNER, Archs oral Biol. 75, 1089 (1970). 
L. IVAN'ZI, J. M. A. WILTON and T. LEHNER, Arehs oral Biol. 76, 
1117 (1971). J. E. HORTON, J. J. OPPENHEI~I and S. E. MERGEN- 
HAOEN, Int. Ass. dent. Res, 50, G. M. Abstr. No. 369 (1972). 

v j .  E. HORTON, J. J. OPPENHEIM and S. E. MERGENHAGEN, Int. 
Ass. dent. Res. 50., G. M. Abstr. No. 369 (1972). 

Antiphlogistic Activity of L-Phenylalanine and L-Tryptophane within the Mouse Peritoneal Cavity 

Since t he  a d m i n i s t r a t i o n  of i r r i t a n t s  in to  t he  a b d o m i n -  
al c a v i t y  p roduces  a p r ed i c t ab l e  i n f l a m m a t o r y  response  
cha rac t e r i zed  b y  a n  increased  % p o l y m o r p h o n u c l e a r  leu- 
kocytes (PMN) I have attempted to inhibit the infiltration 
of PMNs into an inflamed peritoneal cavity induced by 
an intraperitoneal injection of gelatin solution by inject- 
ing L-phenylalanine and L-tryptophane I. McGowAN and 
I (1968) have found that in women with inflammation of 
the peritoneal cavity the PMN counts were elevated 2 or 3 
t i m e s  a b o v e  n o r m a l  ~. T he  poss ib i l i ty  t h a t  some a m i n o  
acids h a v e  a n t i - i n f l a m m a t o r y  a c t i v i t y  was suggested  to 
us b y  t he  o b s e r v a t i o n  t h a t  ce r t a in  amino  acids m a i n t a i n  
l ife and  increase  l iver  glycogen in ad r ena l ec t om ized  
r a t s  3-5. B o t h  biological  ac t iv i t i es  cha rac te r i ze  ad r ena l  
s teroids  wh ich  h a v e  a n t i - i n f l a m m a t o r y  ac t iv i ty .  Fur -  
t he rmore ,  we h a v e  s h o w n  t h a t  L -pheny la l an ine  a n d  L- 
t r y p t o p h a n e  i n h i b i t e d  P M N  in f i l t r a t i on  in to  a n  area  of 
local ge la t in - induced  i n f l a m m a t i o n  u n d e r  t he  skin  of 
ad rena l ec tomized  r a t s  6 - a re l iable  p rocedure  for t e s t i ng  
t he  local an t iph log i s t i c  a c t i v i t y  of g lucocor t icos te ro idsL 

A d u l t  female  CF-1 mice (25-30 g) were g iven  a s ingle 
i.p. i n j ec t ion  of aqueous  1% ge la t in  so lu t ion  and  we 
in jec ted  cont ro l  an im a l s  w i t h  water .  Aqueous  L-phenyl-  
a l an ine  and  L - t r y p t o p h a n e  were each  a d m i n i s t e r e d  i.p. 
a t  25 m g / k g  s imu l t aneous l y  b u t  s epa ra t e ly  w i t h  gelat in.  
The  1% ge la t in  so lu t ion  was in jec ted  on  a 100 m g / k g  per  
10 ml  basis  whereas  t he  0 .25% amino  acid so lu t ions  were 
admin i s t e r ed  on  t he  basis  of 25 mg/kg /10  ml.  T he  10 m l  
v o l u m e  pe r  kg of b o d y  we igh t  was  employed  for  con t ro l  

an imals .  W h e n  t he  ge la t in  so lu t ion  was in j ec t ed  s im- 
u l t aneous Iy  w i t h  t he  a m i n o  acid t he  t o t a l  v o l u m e  was 
m a i n t a i n e d  equa l  to  t h e  ge la t in  a lone so t h a t  we would  
n o t  o b t a i n  a response  due to  a ge la t in  d i lu t ion  factor .  I n  
3 h pe r i t onea l  f luid ( somet imes  on ly  one drop)  was as- 
p i r a t e d  a n d  sp read  on an  a l b u m i n - c o a t e d  slide. E a c h  
coded slide was f ixed in 95% alcohol  a n d  s t a ined  w i t h  
buf fe red  W r i g h t ' s  s ta in .  200 cells were consecu t ive ly  a n d  
r a n d o m l y  coun t ed  so t h a t  we could d e t e r m i n e  t h e  0/0 
d i s t r i b u t i o n  of t ymphocy t e s ,  p o l y m o r p h o n u c l e a r  lenko-  
cytes,  monocy tes ,  eosinophils ,  o the r  m o n o n u c l e a r  cells a n d  
m a s t  cells p r e sen t  in  each  cytologic  specimen.  Th i s  
p rocedure  of r a n d o m l y  c o u n t i n g  a f ixed n u m b e r  of cells 
r a t h e r  t h a n  c o u n t i n g  t he  n u m b e r  of cells in  a n  abso lu te  
f luid vo lume  e l imina te s  t h e  e x t r e m e  v a r i a t i o n  re su l t ing  
f rom c o u n t i n g  ceils pe r  u n i t  vo lumes  because  of t h e  
smal l  a m o u n t  of f luid asp i ra ted .  The  ave rage  va lues  
r epo r t ed  r ep re sen t  m e a n  0/0 d i s t r i b u t i o n  of cells o b t a i n e d  
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Table I. Inhibition of polymorphonuclear leukocyte infiltration into gelatin-induced inflamed peritoneal cavities of female CF-1 mice by in- 
jected L-phenylalanine 

Control (injected water 1% Gelatin 

Alone Plus L-phenylalanine 

No. of mice 13 13 18 
Intraperitoneal dose (mg/kg) 100 25 

% distribution of ceils (mean d_ S.E.) 

Lymphocytes 61.3 • 3.9 39.6 • 1.6 52.0 J= 1.6 
Polymorphonuclear leukocytes 27.2 -1- 3.0 48.0 • 3.1 37.1 =t- 2.6 ~ (22.7%) 
Monocytes 0.9 =[: 0.5 0.5 • 0.2 0.4 -c 0.1 
Eosinophils 0.4 ~- 0.2 0.3 j_ 0.1 0.6 4- 0.1 
Mononuclear cells 10.0 ~ 1.6 9.6 i 1.7 9.6 ~ 1.7 
~ast  cells 0.3 -E -- 0.9 -L 0.5 0.1 J= -- 

Significant difference compared with polymorphonuelear Ieukoeytes of the gelatin controls is P < 0.02. The % inhibition below the gelatin 
control value is shown in parenthesis. • S.E. = standard error. 

Table II. Inhibition of poIymorphonuclear ieukoeyte infiltration into gelatin-induced inflamed peritoneal cavities of female CF-1 mice by in- 
jected L-tryptophane 

Control (injected water) 1% Gelatin 

Alone L-tryptophane 

No. of mice 15 16 13 
Intraperitoneal dose (mg/kg) -- 100 25 

% distribution of cells (mean i S.E.) 

Lymphoeytes 58.6 ~- 3.7 23.4 i 2.7 23.4 -1- 4.2 
Polymorphonuclear leukocytes 20.5 • 2.3 49.2 4- 3.9 34.2 4- 4.4 ~ 

(30.5%) 
Monoeytes 3.3 zl- 0.6 2.0 4- 0.5 1.8 ~ 0.5 
Eosinophils 1.2 i 0.6 1.4 i 0.2 1.1 -~ 0.3 
Mononuclear cells 14.2 -4- 7.1 21.0 -4- 3.3 36.0 ~: 6.0 
Mast cells 2.4 4- 1.2 3.2 • 1.4 3.6 -k 0.8 

a Significant difference compared with polymorphonuclear leukocytes of the geiatin controls is P < 0.02. The % inhibiton below the gelatin 
control value is shown in parenthesis. 4- S.E. -- standard error. 

f r o m  13-18 mice.  P r o b a b i l i t y  va lue s  were ob t a ined  b y  
u s ing  S t u d e n t ' s  t - test .  

A d m i n i s t r a t i o n  of L -pheny l a l an ine  a n d  L - t r y p t o p h a n e  
each  i n h ib i t  ge l a t i n - induced  i n f l a m m a t i o n  of the  m o u s e  
a b d o m i n a l  c a v i t y  (Tables  I a n d  II). Ge la t in  in jec t ions  
a lone  p ro d u ced  a s ign i f i can t  increase  in  t he  p r o p o r t i o n  of 
P M N s  in f i l t r a t ing  in to  t h e  pe r i tonea l  c a v i t y  as c o m p a r e d  
to cont ro ls ,  A 22.7% inh ib i t i on  of P M N  in f i l t r a t ion  was  
o b t a i n e d  w i t h  25 m g / k g  L-pheny la l an ine  (P  < 0.02) as 
c o m p a r e d  to 30.5% for 25 m g / k g  L - t r y p t o p h a n e  (P  < 0.02). 
T he  d i s t r i b u t i o n  of l y m p h o c t y e s  was  lower in a n i m a l s  
r ece iv ing  L - t r y p t o p h a n e  p lus  t he  i r r i t an t  t h a n  t hose  
rece iv ing  t h e  L -p h en y l a l an ine  c o m b i n a t i o n .  T h e  propor -  
t i ons  of m o n o c y t e s ,  eos inophi l s  a n d  m a s t  cells were s imi la r  
in all t h ree  t e s t  grou~ps for each  a m i n o  acid b u t  t h e  ~o 
d i s t r i b u t i o n  of m o n o n u c l e a r  cells (other  t h a n  l y m p h o -  
cy te s  a n d  m o n o c y t e s )  was  h ighe r  in  spec imens  o b t a i n e d  
f rom ge la t in  p lus  t r y p t o p h a n e  t r e a t e d  a n i m a l s  t h a n  mice  
rece iv ing  1% ge la t in  a lone  or controls .  The  a m p h o t e r i c  
bu f f e r i n g  p rope r t i e s  of a m i n o  acids  c a n n o t  a c c o u n t  for t he  
a n t i - i n f l a m m a t o r y  a c t i v i t y  because  ce r t a in  a m i n o  acids  

suc h  as prol ine  a n d  h y d r o x y p r o l i n e  are a c tua l i y  in f l am-  
m a t o r y .  W e  there fore  feel t he  r e sponse  is specif ic for 
ce r t a in  a m i n o  acids  w h ic h  m i m i c  a n t i - i n f l a m m a t o r y  
h o r m o n e s  a nd  shou ld  no t  be exp la ined  me re ly  on a 
p h y s i o c h e m i c a l  basis .  O the r  a m i n o  acids  will  be  inves t i -  
ga ted .  

Rdsumd. L ' i n f l a m m a t i o n  de la cavi t6  a b d o m i n a l e  pro-  
voqu6e  chez la sour is  pa r  in jec t ion  de g61atine a 4t6 
inh ib6  pa r  l ' a d m i n i s t r a t i o n  in t rap6r i ton6a le  de 25 m g / k g  
de L-ph6ny la l an ine  et  de L - t ryp topha ne .  Ce fair  a 6t6 con- 
s t a t6  auss i  en m e s u r a n t  la d i s t r i b u t i o n  des cellules d a n s  
le l iquide  p6r i ton6ale  aspir& 
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