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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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an t i l ym phocy t e  se rum (ALS) and  a contro l  normal  r abb i t  
se rum (NRS).  

Materials and methods. 4-week-old male Swiss albino 
mice were used. A T R E S  was  p repared  according to  
POTWOROWSI~I'S m e t h o d  1~ The an t i se rum ob ta ined  was 
absorbed  wi th  mice tung homogena te ,  red blood cells and  
thymocy te s .  I t s  specif ici ty agains t  t hymic  ret iculoepi-  
thel ial  cells was es tabl ished by  immunofluorescence.  

For  ATS and ALS prepara t ion ,  t h y m o c y t e s  and  
lymphocy tes ,  collected f rom the  t h y m u s  and the  l y m p h  
nodes respect ively,  were in jec ted  into New Zealand rab-  
bits.  The immuniza t ion  schedule followed was essent ial ly  
t h a t  p roposed  by  Lt~vEY and  M E D A W A R l l ;  all sera were 
pooled, decomplemen ted  and absorbed  wi th  red blood 
cells. The exper imen ta l  procedure  is r epor ted  in t he  
legends to  figures. Sera of each group of mice t r ea t ed  wi th  
d i f ferent  ant isera  and  wi th  N R S  were pooled, f i l tered on 
Amicon fi l ter  UM 10 and  t e s t ed  for circulat ing T F  ac- 
cording to  BACH'S m e t h o d  x2. The number  of spleen s R F C  
and the i r  AZ sens i t iv i ty  were  eva lua ted  according to t he  
m e t h o d  repor ted  by  BACH et al. 18. 

Results. The var ia t ions  of se rum T F  among  di f ferent  
expe r imen ta l  groups of animals  are shown in Figure 1. 
On the  1st day  af ter  t r e a t m e n t  wi th  A T R E S ,  a rapid fall 
of se rum T F  f rom 1/128 (normal value) to  1/8 was ob- 
served.  This  value r emained  cons t an t ly  low for 14 days.  
Af terwards ,  se rum T F  increased again, reaching its nor-  
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Fig. 1.3 doses (0.5 ml) of ATRES, ATS, ALS and NRS respectively 
were administered in 3 consecutive days to 4 groups of mice, each 
composed of at least 8 animals. Sera of each group of mice were 
pooled and tested for the presence of the circulating thymie factor, 
beginning from the 1st day after the 3rd iniection over 56 days. 
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]2ig. 2. Sensitivity to AZ expressed as minimal inhibitory concen- 
tration in ~zg/inl (MIC) of the spleen sRFC from groups of nfiee 
treated with ATRES, ATS and ALS as described in Figure 1. 

mal  value by  the  end of the  expe r imen ta l  per iod (56 days).  
In  the  group t r ea t ed  wi th  ATS, the  decrease of T F  was 

of s imilar  in t ens i ty  bu t  its r es to ra t ion  to no rma l  value 
occured wi th in  35 days.  1 day  af ter  ALS t r ea tmen t ,  
se rum T F  levels d ropped  to a t i t re  of 1/32, which  re tu rned  
to normal  wi th in  28 days. Conversely,  t r e a t m e n t  wi th  
N R S  only s l ight ly  modif ied se rum T F  levels, which  were 
res tored  within 7 days.  

In jec t ions  of e i ther  ATS or ALS induced  also a signifi- 
can t  drop in the  n u m b e r  of spleen s R F C  14 which  las ted 
4 weeks af ter  the  t r e a t m e n t .  In  con t r a s t  no effects were 
no ted  on AZ sens i t iv i ty  of spleen sRFC (Figure 2). 
A T R E S  inject ion did no t  mod i fy  the  absolute  number  of 
spleen sRFC in the  f i rs t  21 days  (while a f te rwards  a 
visible deple t ion  of s R F C  was noted) ,  b u t  the  AZ sensi- 
t i v i t y  of sRFC was dras t ica l ly  decreased wi th in  7 days  
and  re tu rned  to  s t a n d a r d  values wi th in  28 days  (Figure 2). 
In  the  control  group (NRS t r ea t ed  mice) spleen s R F C  
n u mb er  and sRFC AZ sens i t iv i ty  were no t  modif ied a t  all. 

Discussion. In  view of the  specif ic i ty  of A T R E S ,  as 
d e m o n s t r a t e d  by  the  immunof luorescence  test ,  our results  
clearly show the  epithel ial  t h y m i c  origin of serum TF:  
in fact,  A T R E S  is able to  produce  a dras t ic  and prolonged 
decrease of th is  factor.  Two mechanisms ,  which are no t  
necessari ly mutua l ly  exclusive, p robab ly  opera te  in in- 
ducing serum T F  fail: 1. A T R E S  owing to its con ten t  of 
ant ibodies  agains t  T F  di rec t ly  inhibi ts  circulat ing TF;  
2. Thymic  re t iculoepi thel ia l  cells are inhibi ted  in loco by  
A T R E S  15, even t h o u g h  i n t r a t h y m i c  pene t ra t ion  of 
A T R E S  m a y  be q u e s t i o n e d l t  At  present ,  it  is no t  pos- 
sible to  know if the  same mechan i sms  induce the  fall of 
se rum T F  af ter  ATS or ALS t r e a t m e n t s  because of the  
fact  t h a t  re t iculoepi thel ia l  cells can share co mmo n  anti-  
gens wi th  t hymocy te s l0  and, possibly,  wi th  l ymphocy te s  
T presen t  in the  l y m p h  nodes. Addi t iona l  (or a l ternat ive)  
mechan i sms  canno t  be excluded,  in view of the  drast ic  
l ymphopen ia  induced  by  ATS and ALS;  in any  case, 
these  mechan i sms  are less efficient  t h a n  A T R E S  in 
inducing the  T F  decrease.  The t r ans i en t  and sl ight de- 
crease of the  se rum T F  af ter  N R S  t r e a t m e n t  migh t  be 
caused by  cort icosteroids,  which  have  been shown to  
inhibi t  serum T F  p roduc t ion  6. 

The var ia t ion  of sens i t iv i ty  to  AZ of spleen sRFC 
makes  it possible to d e m o n s t r a t e  the  se lect iv i ty  of act ion 
of A T R E S  as compared  wi th  o ther  ant isera.  The de- 
creased sens i t iv i ty  to AZ induced  by  A T R E S  mus t  be 
considered in the  l ight  of the  h igh  dependence  on thymic  
ho rmones  of th is  spleen sRFC popula t ion  17, and  is com- 
parable  to  the  effects  of t h y m e c t o m y  7. At  p resen t  it  is 
no t  possible to  decide w h e t h e r  th is  decreased AZ sensi- 
t iv i ty ,  induced by  A T R E S ,  b u t  no t  by  ATS or ALS, is 
due to a modif ica t ion  of the  character is t ics  of the  T -RFC 
membrane ,  or to  a dras t ic  d i rect  act ion on the  t h y m u s  
which  could resul t  e i ther  in an inhib i t ion  of the  differenta-  
t ion process of t h y m o c y t e s  or in the  p roduc t ion  of t h y mic  
hormones .  
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