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for b o t h  P H A - i n d u c e d  t r a n s f o r m a t i o n  and  m i x e d  lym-  
p h o c y t e  r e a c t i v i t y  was found  a l m o s t  en t i r e ly  in  t he  t h i r d  
p e a k  of a G-200 eluate .  

I t  is of p a r t i c u l a r  i n t e r e s t  to  d e t e r m i n e  w h e t h e r  t h e  
i n h i b i t o r y  capac i ty  of mouse  se rum var ies  w i t h  changes  
in t he  i m m u n o l o g i c a l  s t a t u s  of t he  donors .  Sera  were 
o b t a i n e d  f rom S W  mice  in j ec t ed  w i t h  l ive BCG vaccine,  
wh ich  causes  p ro l i f e ra t ion  of m a c r o p h a g e s L  T he  effects 
of sera  o b t a i n e d  a f te r  a single in j ec t ion  were var iab le ,  b u t  
t h e  depress ive  effect  was  genera l ly  no t  g rea te r  t h a n  t h a t  
of n o r m a l  sera. As shown  in  Tab le  I I ,  sera  o b t a i n e d  f rom 
mice  2 weeks a f te r  t h e  second of 2 in jec t ions  of B e G  were 
s u b s t a n t i a l l y  more  depress ive  t h a n  n o r m a l  sera,  Th i s  
di f ference was  scarcely  a p p a r e n t  6 weeks la ter ,  

Sera  were also o b t a i n e d  f rom S W  mice  t r e a t e d  w i t h  
a n t i l y m p h o c y t e  g lobul in  (ALG) w h i c h  causes,  a m o n g  a 
v a r i e t y  of biological  effects s, a t e m p o r a r y  dep le t ion  of T 
l y m p h o c y t e s  9 a n d  m a y  cause  some p ro l i f e ra t ion  of ma-  
c rophages  1~ T h e y  rece ived  3 s.c. in jec t ions ,  a t  da i ly  
in te rva l s ,  of 0.5 m g  of a p r e p a r a t i o n  shown  to be  i m m u -  
nosuppress ive  ~1. The  sera  h a d  an  increased  depress ive  
capac i ty  up  to  6 days  a f t e r  t he  f i r s t  i n j ec t ion  (mean  
t h y m i d i n e  i n c o r p o r a t i o n  56% of t h a t  in  n o r m a l  mouse  
serum).  A second wave  of increase  in depress ive  capac i t y  
occurred  later ,  m a x i m a l  a t  18 days  (mean  t h y m i d i n e  
i n c o r p o r a t i o n  35% of t h a t  in n o r m a l  mouse  serum).  

N u d e  mice (genet ica l ly  nu/nu) l ack  T l y m p h o c y t e s  12 
a n d  c a n n o t  m a k e  ce l l -media ted  i m m u n e  response  is. Sera  
f rom such  mice were c o m p a r e d  w i t h  sera f rom he tero-  
zygous (nu/+) siblings,  a t  concen t r a t i ons  f rom 1.25 to  
5% in t he  presence  of 2 .5% h u m a n  se rum a n d  o p t i m a l  or 
1/4 o p t i m a l  doses of P H A  w i t h  spleen cells f rom nu/+ 
mice.  B o t h  sets  of sera  h a d  a p r o n o u n c e d  depress ive  
c a p a c i t y  (67% for nu/nu se rum a n d  63% for n u / +  se rum 
a t  5% a n d  w i t h  an  o p t i m a l  dose of PHA) .  

These  f ind ings  i nd ica t e  t h a t  n o r m a l  mouse  s e rum 
con ta ins  a f ac to r  wh ich  depresses  t he  response  of n o r m a l  
mouse  sp leen  l y m p h o c y t e s  to  P H A  and  to al logeneic  
l ymphocy t e s .  The  fac to r  a p p e a r s  to  be  a h i g h l y  cha rged  
molecule  of r e Ia t ive ly  low molecu la r  weight .  These  prop-  
er t ies  m a k e  i t  h igh ly  un l ike ly  t h a t  t he  fac to r  is e n d o t o x i n  ~ 
or a n  fmmunog lobu l i n .  I t  is t h u s  also un l ike ly  t h a t  
an t ibod ie s  to  P H A  are respons ib le  for i n h i b i t i o n  of t he  
response  to  P H A  15 a n d  in a n y  case mixed  l y m p h o c y t e  
r e a c t i v i t y  is also inh ib i t ed .  T he  presence  of depress ive  
a c t i v i t y  in  sera  f rom N u d e  mice  a n d  A L G - t r e a t e d  mice  
m a k e s  a n  or igin f rom T l y m p h o c y t e s  v e r y  unl ikely .  I t s  

poss ible  or ig in  from, e.g., b o n e - m a r r o w  der ived  (B) 
l y m p h o c y t e s  or m a c r o p h a g e s  is be ing  inves t iga ted .  O t h e r  
c u r r e n t  i nves t iga t ions  conce rn  t he  depress ive  effects of 
sera  f rom mice  sub jec t ed  to  more  v io l en t  i m m u n o l o g i c a l  
insul ts ,  such  as g ra f t -ve r sus -hos t  reac t ions ,  a n d  t he  effects  
of mouse  sera on o the r  ac t iv i t i e s  of s t i m u l a t e d  l y m p h -  
coytes,  e.g., R N A  a n d  p ro t e in  syn thes i s  a n d  cy to tox ic i ty .  
The  should  shed  l i gh t  on t h e  poss ib le  h o m e o s t a t i c  role 
of t he  depress ive  fac to r  and  i ts  r e l a t i onsh ip  to  t he  
' i m m u n o r e g u l a t o r y  ~-globul in '  i so la ted  f rom some b a t c h e s  
of n o r m a l  h u m a n  p l a s m a  16 a n d  t he  depress ive  factor(s)  
in n o r m a l  ch i cken  se rum tT, ~s. 

Rdsumd. Le s6rum des souris  no rma les  c o n t i e n t  un  
facteur ,  de h a u t e  charge  n6ga t ive  et  de fa ib le  po ids  mol6- 
culaire,  qu i  abaisse  la  r @ o n s e  de l y m p h o c y t e s  sp l6niques  
au  P H A  et  aux  l y m p h o c y t e s  al log6niques.  Le  s6rum des 
souris  qu i  on t  eu une  in j ec t ion  de BCG est  m8me  plus  
d@ress i f  que  le s6rum des souris  normales .  
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Lymphocyte-Fibroblast  Interaction in the Pathogenesis  of Inf lammatory Gingival Disease 

Gingiv i t i s  is a de s t ruc t i ve  i n f l a m m a t o r y  disease of t he  
t issues s u r r o u n d i n g  t he  t ee th .  I t  is e x t r e m e l y  wide ly  
sp read  in h u m a n  popu l a t i ons  1. The  disease is r e l a t ed  
et iological ly  to  t h e  a c c u m u l a t i o n  a n d  g r o w t h  of micro-  
o rgan i sms  (specifically t e r m e d  d e n t a l  p laque)  on  t he  
surface  of t he  t e e t h  ~. The  ear ly  g ing iva l  lesion is charac-  
te r ized  b y  a n  i n f i l t r a t i on  of leucocytes  and, a c o n c o m i t a n t  
r e d u c t i o n  in t he  a m o u n t s  of connec t ive  t i ssue  subs tance .  
W h i l e  t h e  disease has  been  t he  ob jec t  of i n t ens ive  in- 
ves t iga t ion ,  t he  n a t u r e  of i t s  pa thogenes i s  ha s  no t  been  
defined.  

T h e  d a t a  r epo r t ed  here  were der ived  f rom a n  ex tens ive  
series of s tudies  us ing  q u a n t i t a t i v e  m o r p h o m e t r i c  tech-  
n iques  for t h e  analys is  of h u m a n  gingiva l  b iopsy  specimens.  
The  t echn iques  used for p r e p a r a t i o n  a n d  analys is  of t he  
m a t e r i a l  are  descr ibed  in de ta i l  e lsewhere  ~ a n d  a de ta i l ed  

r e p o r t  of t he  obse rva t i ons  is be ing  p r e p a r e d  ~. The  d a t a  
show t h a t  a f o rm  of de layed  h y p e r s e n s i t i v i t y  in  wh ich  
sens i t ized  l y m p h o i d  cells a p p e a r  to  exe r t  a cy to tox ic  
effect  on  f ib rob las t s  of t h e  g ing iva  m a y  p l ay  a m a j o r  role 
in  t he  i n d u c t i o n  a n d  progress  of t h e  disease.  

Vo lume t r i c  d a t a  were o b t a i n e d  for t he  cell a n d  f iber  
compos i t i on  of t he  i n f i l t r a t ed  connec t ive  t i ssue  (ICT) and  
n o n - i n f i l t r a t e d  c o n n e c t i v e  t i ssue  (NET) of 20 h u m a n  

1 E. S. JOHNSON, J ,  ]~. KELLY a n d  L. E. VAN KIRK, Vi ta l  H e a l t h  
Statist. 71, 1 (1965). 
S, S. SOCRANSKY, J. dent. Res. dP, Suppl. 2, 203 (1970). 

3 H.  t~. SCHROEDER a n d  S. MONZEL-PEDRAZZOLI, s u b m i t t e d  to 
J .  Microse. (1972). 

4 H.  2 .  SCHROEDER, S. MfJNZEL-PEDRAZZOLI a n d  R.  C. PAGE, 
s u b m i t t e d  to Arehs  o ra l  Biol. (1972). 
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g ing iva l  b iopsy  spec imens  us ing  s t anda rd ized ,  r a n d o m  
sampl ing  e lec t ron  microscopy.  The  biopsies  s t e m m e d  f rom 
ch i ld ren  9 to  15 years  of age, w i t h  cl inical  s y m p t o m s  of 
s l igh t  to  m o d e r a t e  g ingivi t i s .  Compar i son  of t he  volu-  
me t r i c  dens i t y  of col lagen f ibers  pe r  u n i t  v o l u m e  of ICT 
a n d  NCT d e m o n s t r a t e d  a r e d u c t i o n  of 70% in  t he  f iber  
p o p u l a t i o n  of t h e  ICT f rac t ion .  Th i s  o b s e r v a t i o n  agrees  
well w i t h  p rev ious  r epor t s  in  wh ich  b iochemica l  tech-  
n iques  were used 5. 

The  pe r cen t  cell compos i t i on  of t he  ICT exclusive  of 
vascu la r  s t r u c t u r e  was f i b r o b l a s t s  14.8, n e n t r o p h i l i c  
g ranu locy te s  2.6, m o n o c y t e s  a n d  m a c r o p h a g e s  2.1, sma l l  
l y m p h o c y t e s  39.3, m e d i u m  l y m p h o c y t e s  34.9, i m m u n o -  
b l a s t s  1.9, p l a s m a  cells 2.0 a n d  m a s t  cells 2.4. I t  is note-  
w o r t h y  t h a t  s ign i f ican t  n u m b e r s  of i m m u n o b l a s t s  were 
obse rved  a n d  t h a t  ceils of t h e  l y m p h o i d  series compr i sed  
76.1% of t he  t o t a l  ceil popu la t ion .  

Specific c y t o p a t h i c  a l t e r a t i ons  were obse rved  in t h e  
f ib rob las t s  of t h e  ICT f rac t ion .  The  ave rage  size of these  
cells was  increased  3-foid r e l a t ive  to t h e  f ib rob las t s  
p re sen t  in  t he  NCT (Figure  1). D i s t i n c t i v e  cytologic  
a l t e r a t i ons  obse rved  in  t h e  f ib rob las t s  inc luded  e lec t ron  
lucency  of t he  nuc leus  sugges t ive  of a r educed  c h r o m a t i n  
con ten t ,  f r e q u e n t  absence  of nucleoli ,  wide ly  d i l a t ed  
c i s t e rnae  of t h e  r o u g h  endop la smic  r e t i c u l u m ,  swollen 
m i t o c h o n d r i a  f r e q u e n t l y  w i t h  loss of cristae,  a n d  r u p t u r e  

5 ]D. ]~. FLIEDER, C. N. SUN and B. C. SCHNEIDER, Per iodont ics  4, 
302 (1966). 
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Fig. 1. Average ( •  standard deviation, vertical bars) volume of 
single fibroblasts (Vm) and average numerical density (Nv) of 
medium-size Iymphoeytes (ML) and immunoblasts (I) per 1 cm 3 of 
tissue in normal (NCT) and infiltrated (ICT) connective tissue, 
measured in gingival biopsies from 20 individuals. For N = 40 
(pool of NCT and ICT data pairs) the correlation coefficient (r = 
-I- 0.55) is highly statistically significant. 

Fig. 2. Fibroblast (FI) with closely neighbouring lymphocyte (L) residing in the infiltrated connective tissues fraction. Note nuclear 
electronluceney dilated cisternae of rough endoplasmie reticulum and mitroebondial alterations in fibroblast, and well preserved lympho- 
cyte structures. Collagen fibrils are observed to surround both cells. • 13,800. 
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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.  
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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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