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Summary. Serum f rom a d j u v a n t  a r thr i t ic  ra t s  inhibi ts  t he  mi togenic  response  of r a t  l y m p h  node  cells to  concanava l in  
A, leaving unaf fec ted  the' response to phy tohemagg lu t in in .  This ac t iv i ty  is a l ready  ev iden t  4 days  af ter  a d j u v a n t  
admin i s t r a t ion  and  pers is ts  for a t  least  28 days.  

Several  recen t  repor ts  have  been concerned  wi th  specific 
and non-specif ic  depress ion of T - l y m p h o c y t e  responses  
by  var ious  se rum factors. These factors  include products  
e labora ted  in d i f fe rent  condi t ions ,  such as acute  inf lam- 
mat ion  1 and  cancer  2-4, and have been character ized  as 
low molecular  weight  pep t ides  5, i m m u n e  complexes  ~, 7 or 
p roduc t s  of ac t iva ted  lymphocytesS.  
In  ra t s  w i th  a d j u v a n t  ar thr i t i s ,  a disease considered to  
involve t h y m i c - d e p e n d e n t  ce l l -media ted  i m m u n i t y  ~,l~ 
comprehens ive  inves t iga t ions  have  d e m o n s t r a t e d  a com- 
plex p a t t e r n  of a l te ra t ions  of blood prote ins ,  as well as the  
appea rance  of an acute  phase  globulin no t  p resen t  in 
no rma l  r a t  se ruml l ,  12. In  addi t ion,  in a d j u v a n t  induced  
ar thr i t i s ,  the  response  of l ymphocy te s  f rom var ious  lym- 
phoid  organs  13 and  f rom per iphera l  bloodl* to  d i f fe rent  
mi togens  was  found to  be a l tered  in widely  d i f fe rent  ways.  
We  wish to  r epo r t  here  resul ts  suggest ing the  presence  in 
se rum f rom ar thr i t ic  ra t s  of factor(s) able specifical ly to 
inh ib i t  t he  responsiveness  of ra t  l y m p h  node cells to  t h e  
mi togenic  effect  of concanava l in  A. 
Materials and methods. A d j u v a n t  a r thr i t i s  was induced  in 
female inbred  Lewis ra t s  (body weight  150 g) by  injec- 
t ing  0.3 mg of heat -ki l led  Mycobac te r ium b u t y r i c u m  
(Difco) suspended  in 0.1 ml of minera l  oil in to  t he  r igh t  
h ind  paw. Un in j ec t ed  animals  m a t c h e d  for sex and  b o d y  
weight  served  as controls .  On days  4, 14, 21 and  28 
af ter  a d j u v a n t  adminis t ra t ion ,  a t  least  3 ra t s  f rom each 
group  were anaes the t i zed  wi th  ether,  the  blood was col- 
lected b y  cardiac  punc tu r e  and  allowed to  clot  a t  room 
t e m p e r a t u r e  for 30 min.  The serum was t h e n  sepa ra ted  
b y  cen t r i fuga t ion  (500 • g, 10 min) and used immed ia t e ly  
or af ter  s torage ove rn igh t  a t  4 ~ F r o m  the  same animals,  
the  axi l lary and  cervical  l y m p h  nodes were r emoved  and  
cell ' suspensions of 108 cells/ml were p r epa red  in bicar-  
bona te  buffered  R P M I  1640 (Grand I s land  Biological Co.), 
s u p p l e m e n t e d  w i t h  2 mM glutamine,  100 I U / m l  of peni-  
cillin and  100 tzg/ml of s t r ep tomyc in .  Concanaval in  A 
(Con A, 1 [xg/ml, Sigma, grade  IV) or p h y t o h e m a g g l u -  
t in in  P (PHA,  100 ~xg/ml, Difco) were  added  to  1 ml 
samples  of celi suspension,  toge the r  wi th  100 ~xl of normal  
r a t  serum, a r th r i t i c  r a t  se rum or fetal  calf serum. The 
samples  were t h e n  incuba ted  for 48 h a t  37 ~ in an a tmo-  
sphere  of 5% CO 2 in air. 1 [xCi of ~H- thymidine  (5000 
mCi/mmole ,  Amersham)  was added  to each sample  before 
s topp ing  the  incuba t ion  by  cooling and  p rec ip i t a t ion  of 
acid-insoluble mater ia l  wi th  t r ichloroacet ic  acid (TCA). 
The p rec ip i t a t es  were washed  3 t imes  wi th  TCA, solubi- 
lized in 1 ml  of S01uene (Packard  In s t rumen t s )  and the  
samples  were coun ted  in a l iquid scint i l la t ion counter .  
The v iabi l i ty  of the  cells was assessed jus t  pr ior  to  the  
add i t ion  of t he  rad ioac t ive  label by  the  eosin exclusion 
tes t .  The  resul ts  were ca lcula ted  as dpm/10  s v iable  cells. 
I n  some exper iments ,  t he  l y m p h o c y t e s  were i ncuba ted  in 
R P M I  1640, s u p p l e m e n t e d  wi th  50 [xl of normal  r a t  se rum 
and  1 [xg/ml of Con A, and  addi t iona l  50 Exl of e i ther  
no rma l  or a r th r i t i c  ra t  se rum were added  a t  d i f ferent  
t imes  af ter  t h e  beginning  of t he  culture.  

Results and discussion. 100 ~1 of se rum ob ta ined  f rom 
a d j u v a n t  a r thr i t ic  ra t s  a t  d i f fe rent  s tages of disease de- 
ve lopmen t  a lmos t  comple te ly  inhib i ted  the  Con A-s t imu-  
la ted  aH- thymid ine  incorpora t ion  in l ymph  node  cells 
f rom normal  (normal  LNC) and  a d j u v a n t  a r thr i t ic  ra ts  
(ar thr i t ic  LNC) {figure, A and ]3). The ar thr i t ic  LNC ob- 
t a ined  4 days  af ter  a d j u v a n t  admin i s t r a t i on  showed an 
increased responsiveness  to  Con A when  incuba ted  in 
normal  r a t  serum, while decreased 3H- thymidine  incor- 
pora t ion  was observed  when  the  LNC were ob ta ined  14 
and 28 days  af ter  a d j u v a n t  admin i s t r a t i on  (figure, C). 
The same LNC, however ,  when  incuba ted  in fetal  calf 
se rum did no t  show any  var ia t ion  in responsiveness  to 
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Concanavalin A-stimulated SH-thymidine incorporation by rat 
lymph node cells (LNC). A Normal LNC cultured in arthritic rat 
serum. B Arthritic LNC cultured in arthritic rat serum. C Arthritic 
LNC cultured in normal rat serum. D Arthritic LNC cultured in fetal 
calf serum. Each value represents the mean of 3-9 separate deter- 
minations, calculated as per cent change in SH-thymidine incor- 
poration relative to the appropriate control. Normal LNC in normal 
rat serum: 159,063 -4- 18,196 dpm/10 s cells (n = 20). Normal LNC 
in fetal calf serum: 320,945 • 22,318 dpm/106 cells (n = 20). 

Table 1. Absence of inhibitory effect of arthritic rat serum on PHA 
stimulated SH-thymidine incorporation in LNC from normal or ar- 
thritic rats. Arthritic LNC and sera were obtained from rats injected 
with adjuvant 14 days previously. Each value is the mean -4- SE 
of at least triplicate determinations 

Serum LNC dpm/10 e cells 

Normal Normal 762,603 -t- 41,421 
Arthritic Normal 685,566 4- 69,361 
Normal Arthritic 666,898 :[: 55,797 
Arthritic Arthritic 779,826 -t- 83,465 
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Table 2. Inhibitory effect of arthritic serum on Concanavalin A 
stimulated a H-thymidine incorporation in lymph node cells from 
normal rats! influence of different times of serum addition, 1 [/.g/mi 
of Con A and 50 [xl of normal rat serum were added at the beginning 
of the culture, and 50 [zl of normal rat serum or arthritic serum were 
added at the indicated times 

Interval (h) between 
Con A and arthritic serum 

Inhibition of aH_thynlidine 
incorporation (•  SD) as percent of 
control 

0 88.2 • 7.5 
1 78.5 -4- 10.2 

18 6.8 • 1.1 
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Con A (figure, D). T h e  basal ,  n o n - s t i m u l a t e d  a H - t h y m i -  
dine i nco rpo ra t i on  was  u n m o d i f i e d  in all e x p e r i m e n t a l  
cond i t ions  ( resul ts  n o t  shown) .  
Th i s  i nh ib i t o ry  effect  s e e m s  to  be specif ical ly  d i rec ted  
t o w a r d s  t he  Con A induc e d  mi togenes i s  since, as s h o w n  in 
tab le  1, t he  a r th r i t i c  s e r u m  did no t  decrease  t he  P H A  
induc e d  3 H - t h y m i d i n e  i nco rpo ra t i on  in e i ther  n o r m a l  or 
a r th r i t i c  LNC. Moreover ,  t h i s  n o r m a l  p a t t e r n  of s t i m u l a -  
t ion  w i th  P H A  exc ludes  a n y  non-speci f ic  ac t ion  of t he  
a r th r i t i c  s e r u m  on m e m b r a n e  func t ion ,  t h y m i d i n e  u p t a k e  
a nd  in t race l lu la r  t h y m i d i n e  pools. 
I t  is e v i d e n t  f rom t h e  r e su l t s  r e po r t e d  in tab le  2 t h a t  the  
inh ib i t ion  of the  Con A s t i m u l a t e d  mi togenes i s  b y  ar-  
th r i t i c  s e r u m  occurs  in t he  ear ly  p h a s e s  of t he  process.  I n  
fac t  the  3 H - t h y m i d i n e  i nco rpo ra t i on  was  reduced  b y  88% 
w h e n  the  s e r u m  was  a dde d  t o g e t h e r  w i th  Con A, a nd  b y  
78% w h e n  s e r u m  was  a dde d  1 h later.  No inh ib i t ion  
occur red  w h e n  t he  s e r u m  was  a d d e d  18 h a f te r  Con A- 
These  o b s e r v a t i o n s  exc lude  t he  poss ib i l i ty  of in te r fe rence  
of t he  a r th r i t i c  s e r u m  w i th  b i n d i n g  of Con A to  t he  cell 
m e m b r a n e ,  s ince th i s  b ind ing  is c omp le t e d  w i th in  15 m i n  
f rom the  m i t o g e n  addition15. 
I t  shou ld  be no ted ,  in addi t ion ,  t h a t  in these  e x p e r i m e n t s  
on ly  50% of t he  s e r u m  was  a r th r i t i c .  50 txl of n o r m a l  r a t  
s e r u m  were a dde d  f rom the  b e g i n n i n g  of t he  i n c u b a t i o n  
to allow n o r m a l  g r o w t h  un t i l  s u p p l e m e n t a t i o n  a t  t he  
a pp rop r i a t e  t i m e s  w i t h  50 #1 of n o r m a l  or a r th r i t i c  s e r u m  
(see ' ma t e r i a l s  a nd  m e t h o d s ' ) .  
The  a l t e r a t i ons  in c o m p o s i t i o n  a n d  c o n c e n t r a t i o n  of t he  
va r ious  blood p ro t e ins  found  in a d j u v a n t  a r th r i t i c  r a t s  
show a widely  d i f fe ren t  p a t t e r n  in t h e  d i f fe ren t  s t ages  of 
the  d isease  11,12. I t  the re fo re  s e e ms  un l ike ly  t h a t  va r iab le  
c ha nge s  in s e r u m  c o m p o s i t i o n  m a y  be respons ib le  for an  
i nh ib i t o ry  effect  obse rved  q u a n t i t a t i v e l y  u n c h a n g e d  in 
t he  d i f fe ren t  p h a s e s  of t he  disease.  
The  n a t u r e  of th i s  fac tor  is u n k n o w n .  I t  is n o t e w o r t h y ,  
however ,  t h a t  i t  is p r e s e n t  in t he  a r th r i t i c  s e r u m  in t he  
v e r y  ea r ly  s t ages  of t he  disease,  before t he  a p p e a r a n c e  of 
the  de layed  s y s t e m i c  response ,  a n d  t h a t  the re  is a specific 
i nh ib i t i on  of the  L N C  response  to  Con A. B o t h  Con A and  
P H A  are T-cell  m i toge ns .  However ,  it  h a s  r e c e n t l y  been  
repor t ed  t h a t  t h e  r e sponse  to Con A is a cha rac t e r i s t i c  of 
a d i s t i nc t  s u b p o p u l a t i o n  of T-cel ls  i sola ted f rom n o r m a l  
mice  spleen '. 
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Summary .  I n  e x p e r i m e n t s  w i th  ra t s ,  t h e  i m m u n o s u p p r e s s i v e  effect  of m e t h y l  p a l m i t a t e  on  s u r v i v a l  of sk in  semi-  
a l lograf t s  was  p roved .  M e t h y l  p a l m i t a t e  was  appl ied  in a single dose 1 d a y  pr ior  to  t r a n s p l a n t a t i o n .  

R e l a t i v e l y  l i t t le  is k n o w n  a b o u t  t he  i n h i b i t o r y  effect  of 
m e t h y l  p a l m i t a t e  (MP) on R E S .  M P  was  f o u n d  to cause  
lowering of p h a g o c y t i c  a c t i v i t y  1-~ as well as i nh ib i t i on  
of p r i m a r y  a n d  s e c o n d a r y  a n t i b o d y  re sponse  4-~, while  
t he  m e c h a n i s m  of M P  ac t ion  ha s  n o t  y e t  been  fu l ly  eluci- 
da ted .  I t  is n o t  d i s t r i b u t e d  in t he  o r g a n i s m  as o the r  
colloids wh ich  are p h a g o c y t e d ,  and  i t  is q u i c k l y  h y d r o -  
lyzed 1. Th e  effect  of M P  is m a n i f e s t e d  m o s t l y  in t he  
decreased  h ep a t i c  a n d  splenic a c t i v i t y  of R E S ,  t h o u g h  no 
s u b s t a n t i a l  d a m a g e  to  these  o rgans  could  be p r o v e d  3, ~, e. 
Accord ing  to  some  au tho r s ,  t he  p r o t r a c t e d  i n h i b i t o r y  
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