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E v e n  lower c o n c e n t r a t i o n s  of 5BdU a p p e a r e d  to  cause  
a s l igh t  increase  in n u m b e r s  of e ry th ro id  cells f o rme d  in 
some  e x p e r i m e n t s  (e.g. Table ,  e x p e r i m e n t s  1 a n d  4). 
F u r t h e r  e x a m i n a t i o n  of t h i s  poss ib i l i ty  e s t ab l i shed  t h a t  
m a x i m u m  n u m b e r s  of e r y t h r o i d  ceils were  cons i s t e n t l y  
inc reased  b y  a b o u t  40% in cu l tu res  of e i the r  cell popu la -  
t ion  c o n t a i n i n g  0.2 [xg/ml of 5BdU.  D a t a  for a represen-  
t a t i v e  e x p e r i m e n t  w i th  cells of p o p u l a t i o n  E P 2  are g iven  
in t he  Figure .  On ly  s l igh t  a n d  i ncons i s t en t  s t i m u l a t i o n  
was  o b t a i n e d  a t  c o n c e n t r a t i o n s  of 5 B d U  of 0.1 a nd  
0.5 ~g/ml ,  or in cu l tu re s  of m e c h a n i c a l l y  d i spersed  blas-  
tod iscs  ~ a t  0.2 ~g/ml .  

5 B d U  h a s  been  p rev ious ly  r epo r t ed  to  supp re s s  e r y t h -  
ropoiesis  b y  cells of t he  p r im i t i ve  s t r e ak  ch ick  blas todisc ,  
b o t h  in cu l tu res  of m e c h a n i c a l l y  d i spe rsed  cell 'min i -  
c lus ters '~~ a n d  in t he  i n t a c t  b l a s t o d i s c ~  I t  h a s  also 
been  r epo r t ed  to su pp re s s  d i f f e ren t i a t ion  a n d  h o r m o n e -  
elicited s y n t h e s i s  of specific p ro te ins  in a v a r i e t y  of 
e x p e r i m e n t a l  s y s t e m s ~ - 2 L  Converse ly ,  5 B d U  h a s  been  
r epo r t ed  to induce  d i f f e ren t i a t ion  of cu l t u r ed  neu rob la s -  
t o m s  cells 22, 2a. 

However ,  we bel ieve th i s  to be t he  f i rs t  recorded  case 
of b o t h  inh ib i t i on  and  s t i m u l a t i o n  of d i f f e ren t i a t ion  in a 
s ingle e x p e r i m e n t a l  s y s t e m  a t  d i f fe ren t  c o n c e n t r a t i o n s  of 
5BdU.  I t  r e m a i n s  to be d e t e r m i n e d  w h e t h e r  b o t h  effects  

upon  e ry th ropo ie s i s  are due  to effects  of t he  nucleos ide  
u p o n  t he  s a m e  or d i f fe ren t  t y p e s  of cell p r e se n t  in t he  
h e t e r o g e n e o u s  cell popu la t ions .  
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Summary. Local  a n t i g e n  t r a p p i n g  in t he  ca r t i l ag inous  i n t r a - a r t i c u l a r  s t r u c t u r e s  can  be p r e se n t  w i t h o u t  h is to logica l  
ev idence  of sy n o v i t i s  a n d  is therefore ,  n o t  necessa r i ly  causa l ly  re la ted  to chron ic  i n f l a m m a t i o n .  

A chronic  a r th r i t i s  can  be induced  in i m m u n i z e d  r a b b i t s  
b y  t h e  i n t r a - a r t i c u l a r  in jec t ion  of p ro t e in  an t igens3 ,  ~. 
T he  s y s t e m i c  h u m o r a l  r esponse  to t he  a n t i g e n  s e e m s  to 
be insuf f i c ien t  for t he  e s t a b l i s h m e n t  of t h e  chron ic  in- 
f l a m m a t o r y  s t a t e  un less  s y s t e m i c  cell m e d i a t e d  i m m u -  
n i t y  to  t h e  a n t i g e n  is o b t a i n e d  4, 5. Two h y p o t h e s e s  h a v e  
been  p roposed  to exp la in  t he  chronic i ty .  COOKE et  al. ~ 
h a v e  su g g es t ed  t h a t  t he  a n t i g e n  pers is ts ,  local ly t r a p p e d  
in t h e  ca r t i l ag inous  i n t r a - a r t i c u l a r  s t r u c t u r e s  as an  im-  
m u n e  complex .  Th i s  would  prov ide  t he  chron ic  ph logis t ic  
s t imu lu s .  GLYNN 7 on t he  o the r  hand ,  sugges t s  a local ly 
i nduced  a u t o - i m m u n e  process ,  self p e r p e t u a t i o n  be ing  t he  
resu l t  of an  i m m u n e  re sponse  to t i s sue  b r e a k d o w n  pro- 

d u c t s  g e n e r a t e d  du r ing  t he  or ig inal  a n t i g e n  induced  in- 
f l a m m a t i o n .  I n  th i s  c o m m u n i c a t i o n ,  we h a v e  s tud ied  t he  
r e l a t i onsh ips  of h o s t  i m m u n e  s t a t u s  to chronic  synov i t i s  
a nd  to  w h a t  h a s  been t a k e n  as a m e a s u r e  of a n t i g e n  
pers i s tence~  s. T h e  resu l t s  s u g g e s t  t h a t  local r e t e n t i o n  is 
a lways  a f ea tu re  of chron ic  synov i t i s  b u t  t h a t  it c a n  be 
p r e s e n t  w i t h o u t  h is to logica l  ev idence  of chronic  i n f l am-  
ma t ion .  

Materials and methods. Male N e w  Zea land  W h i t e  rab-  
b i t s  we igh ing  2 to  3 kg, were  used.  2 g roups  of 5 a n i m a l s  
each  were i m m u n i z e d  b y  foo tpa d  in jec t ions  of 5 m g  of 
bov ine  s e r u m  a l b u m i n  (BSA, Sigma) in comple te  (CFA) 
or i nc omple t e  (IFA) F r e u n d ' s  a d j u v a n t  (Difco). 4 weeks  

Immune status and chronic synovitis 

hnnmnization Skin test Antibody Synovitis Retention 
(number of Score (log 8 titer) Seore~ Ratio~ 
animals) 

BSA-CFA (7) 2.6=t=_0.4 14.71• 6.6• 88 =[_11.6 
BSA-IFA (10) 0.6• 11.55• 0.8:[-0.2 32.7-t: 7.0 
p-value < 0.001 < 0.01 < 0.001 < 0.001 

Values represent mean ~= SE p-values are for the Student t-test. 
*Ratio of left (BSA injected) to right (saline injected) knees. 
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later ,  a cha l l eng ing  dose of 2.5 nag of B S A  in sal ine 
(con ta in ing  30 • 10 ~ c p m  of leSI-BSA, New E n g l a n d  Nu-  
clear) was in jec ted  in t he  left  knee.  The  r i gh t  knee  received 
an  equa l  v o l u m e  (0.1 ml) of sal ine and  served  as t h e  
i n t e rna l  control .  One n o n - i m m u n i z e d  r a b b i t  was s imi la r ly  
cha l lenged  in t r a - a r t i cu l a r ly .  This  pro tocol  was exac t ly  
r epea t ed  w i t h  a n o t h e r  series of 10 animals .  

Sys temic  i m m u n i t y  was e v a l u a t e d  a t  the  t ime  of 
a r t h r i t i s  i n d u c t i o n  b y  skin t e s t i ng  w i t h  100 ~g of B S A -  
sal ine in 0.1 ml  ~ and  b y  m e a s u r i n g  h e m a g g l u t i n a t i n g  an t i -  
b o d y  to B S A - c o a t e d  sheep e ry th rocy tes t~  These  are ex- 
pressed  as Iogz of t h e  rec iproca l  t i le r .  4 weeks a f t e r  t h e  
i n t r a - a r t i c u l a r  chal lenge,  an ima l s  were kil led b y  exsan-  
gu ina t ion  and  b o t h  knees  dissected.  The  synov ia l  m e m -  
b r a n e  h i s to logy  was scored s e m i - q u a n t i t a t i v e l y  us ing pre-  
set  c r i te r ia  5. The  resu l t s  are expressed  as a lef t  to  r i g h t  
score rat io.  Car t i l ag inous  s t r u c t u r e s  (menisci  and  a r t i cu la r  
surfaces) were r emoved ,  weighed  a n d  assayed  for r e t a ined  
r ad ioac t iv i ty .  The  resu l t s  are expressed as t he  lef t  to  
r i gh t  rat io.  Th i s  r a t io  for a n o n - i m m u n e  a n i m a l  was  2.4. 
A c t u a l  r a d i o - a c t i v i t y  r e t a ined  va r i ed  f rom 1 •  a to  
3 X IO s cpm. 

S ta t i s t i ca l  e v a l u a t i o n  of t he  d a t a  was m a d e  fol lowing 
pr inc ip les  e s t ab l i shed  for smal l  series~t. 

Results and discussion. The  d a t a  are shown in the  Table .  
The  hos t  i m m u n e  s t a t u s  is h igh ly  d i f fe rent  in t e r m s  of 
cel lular  i m m u n i t y  (p < 0.001) and  s l ight ly  d i f fe ren t  in  
t e r m s  of h u m o r a l  i m m u n i t y  (p < 0.01). T he  I F A  group  
did  no t  get  chron ic  synov i t i s  whi le  the  CFA group  did  
(p < 0.001). Th i s  conf i rms  t h a t  h u m o r a l  i m m u n i t y  is 
insuf f ic ien t  to  genera te  a chronic  i n f l a m m a t o r y  s ta te .  
This  e x p e r i m e n t  was  des igned to  answer  t he  fol lowing 
ques t ion :  can  local a n t i gen  r e t e n t i o n  be p re sen t  w i t h o u t  

chronic  i n f l a m m a t i o n  ? A I t h o u g h  the re  is a difference in 
r e t e n t i o n  be tween  t he  I F A  a n d  CFA groups,  t he re  is sti l l  
a s igni f icant  a m o u n t  of r e t a i n e d  r a d i o a c t i v i t y  in  an imal s  
t h a t  d id  no t  deve lop  chronic  synovi t i s .  F u r t h e r m o r e ,  
cons ider ing  ind iv idua l  an ima l s  (not  shown),  the re  is a 
r e t e n t i o n  over lap  be tween  an ima l s  of b o t h  groups  w i t h  
t he  same a m o u n t  of an t i body ,  i r respec t ive  of t he  skin t e s t  
and  synov i t i s  score. Th i s  would  sugges t  t h a t  local re ten-  
t ion  is r e l a t ed  to c i rcu la t ing  a n t i b o d y  levels and  no t  to  
synovi t i s .  This  conclus ion was also r eached  in acu te  
e x p e r i m e n t s  ~2. 

I n  t h i s  model ,  we used a p ro t e in  an t igen ,  where  i t  is 
expec ted  t h a t  o p t i m a l  h u m o r a l  response  will follow 
o p t i m a l  cel lular  response.  I f  chronic  i n f l a m m a t i o n  is 
m o s t l y  re la ted  to cel lular  i m m u n i t y ,  and  r e t e n t i o n  m o s t l y  
r e l a t ed  to h u m o r a l  i m m u n i t y ,  does i t  follow t h a t  syno-  
v i t i s  is causa l ly  re la ted  to  r e t e n t i o n  ? A l t h o u g h  all  t he  
m e a s u r e d  p a r a m e t e r s  are s ign i f ican t ly  corre la ted ,  t he  two 
h ighes t  cor re la t ion  are g iven  b y  skin t e s t  a n d  synovi t i s  
score on  t he  one h a n d  and  a n t i b o d y  levels and  r e t e n t i o n  
ra t io  on  t he  o the r  h a n d .  The  worse cor re la t ion  is be tween  
skin  t e s t  or synov i t i s  scores and  r e t e n t i o n  values.  

The  p r e sen t  work shows t h a t  w h a t  is t a k e n  as in t r a -  
a r t i cu l a r ly  t r a p p e d  an t igen ic  m a t e r i a l  ( immune  com- 
plexes) is n o t  necessar i ly  a chronic  ph logi t ic  s t imulus  in 
th i s  a n i m a l  model  of a r th r i t i s .  
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Summary.  Swiss mice t r e a t e d  w i t h  an  a n t i t h y m i c  re t i cu loep i the l i a l  cells se rum (ATRES)  showed a dras t ic  and  pro- 
longed depress ion  of t h e  s e rum t h y m i c  factor .  A s imi la r  b u t  less p r o n o u n c e d  effect  was  also obse rved  fol lowing t he  
a d m i n i s t r a t i o n  of t h e  a n t i t h y m o c y t e  (ATS) a n d  t he  a n t i l y m p h o c y t e  (ALS) sera. Conversely,  t he  aza th iop r ine  sen- 
s i t i v i t y  of spleen s p o n t a n e o u s  rose t t e - fo rming  cells was  h igh ly  modi f ied  b y  the  A T R E S  b u t  no t  b y  t he  A T S  or t he  
ALS.  The  p r o b a b l e  m e c h a n i s m s  of such effects are discussed. 

U l t r a s t r u c t u r a l  a n d  a u t o r a d i o g r a p h i c  s tudies  a h a v e  
d e m o n s t r a t e d  t h e  sec re to ry  a c t i v i t y  of t h y m i c  re t iculo-  
ep i the l ia l  cells. These  ceils h a v e  long been  suspec ted  of 
be ing  t he  source of b iological ly  ac t ive  t h y m i c  factors,  and  
some r ecen t  e x p e r i m e n t s  s u p p o r t  th i s  hypothes i s4 ,K 
BACH et  al. 6-9 h a v e  shown  t he  presence  in n o r m a l  h u m a n  
and  mouse  sera  of a fac to r  p roduced  b y  t he  t h y m u s  w i t h  
t h y m o s i n  like ac t iv i ty .  

In  t he  p r e sen t  work  we a p p r o a c h e d  th i s  p r o b l e m  b y  
us ing  a specific a n t i s e r u m  p r e p a r e d  aga ins t  t h y m i c  re- 
t i cu loep i the l i a l  ceils (ATRES) .  T he  effects i nduced  b y  
A T R E S  in Swiss a lb ino  mice, on  t he  levels of s e r u m  
t h y m i c  fac to r  (TF), on  t he  n u m b e r  of spleen s p o n t a n e o u s  
ro se t t e - fo rming  cells (sRFC),  and  on  aza t h i op r i ne  (AZ) 
sens i t i v i ty  of these  cells, were s tudied,  in order  f i rmly  to  
e s t ab l i sh  t he  ep i the l ia l  t h y m i c  source of T F  a n d  some 
func t iona l  effects  of th i s  a n t i s e r u m  on the  T l y m p h o c y t e s  
spleen popu la t ion .  These  effects were  also c o m p a r e d  to  
those  p r o v o k e d  b y  a n  a n t i t h y m o c y t e  s e rum (ATS), a n  
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