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Rosette formation1 by human  T and B lymphocytes in the presence of drugs that  raise the cellular levels of cAMP and cGMP. The percen- 
tage of inhibition or stimulation was calculated from controls taken as ]00% 

Drugs Cases T lymphocytes B lymphocytes 
No. 

Rosettes ]nhibition Stimulation Rosettes Inhibition Stimulation 
% % % % % % 

None 65 53.3• 7.0 - - 20.8~6.7 - 
Theophylline 10-3M 29 41.0•  9.5 * 20 25.0 L8.6 b 28 
Papaverine 10-3M 23 17.0~ 11.3 ~ 68 - 26.0j 8.1 ~ - 36 
IsoproterenoI 2.10-4M 13 48.3~ 9.7 ~ 21 31.3-c7.3 �9 34 
Dibutyryl cA~'[P 2.10-4M 13 48.6-z 9.0 ~ 24 - 29.4~5.8 ~ 27 
Isoproterenol 2-10-4M 
+ propranolol 10-aM 11 52.0~ 8.0 NS 21.2~ 5.0 NS 

None 24 47.8•  6.9 - 23.3-~6.5 - 
Pilocarpine 10-~M 9 55.4-~ 6.4 ~ 12 16.0• ~ 33 
Carbamylcholine 10 6 10 55.0~ 6.7 ~ - 14 17.0=L2.6 c 27 - 
Dibutyrol cG3iP 2.10-4M 10 53.02_ 4.1 b 11 15.5-c3.5 �9 32 - 
Carbamylcholine 10 6M 
+ atropine 10-6M 8 47.0• 6.8 - NS 22.0-}=3.7 NS - 

p % 0.005; ~p < 0.025; op < 0.01; NS not significant. 

s t r o y e d  b y  t r y p s i n  b u t  is n o t  b l o c k e d  b y  a n t i b o d y  to  Ig .  
H u m a n  t h y m o c y t e s  a n d  T l y m p h o c y t e s ,  on  t h e  o t h e r  
h a n d  c a n  be  i d e n t i f i e d  b y  s u r f a c e  m e m b r a n e  r e c e p t o r s  
w h i c h  b i n d  t o  S R B C  to  f o r m  n o n - i m m u n o l o g i c a l  E -  
r o s e t t e s .  T h e y  a r e  d e p e n d e n t  on  t h e  c o n c e n t r a t i o n  of  
d i v a l e n t  c a t i o n s  a, c a n  be  e n h a n c e d  b y  t r e a t m e n t  of  
l y m p h o c y t e s  b y  n e u r a m i n i d a s e  9, a n d  a r e  i n h i b i t e d  b y  
i o d a c e t a t e S  t ryps iKS,  az ideI0 ,  a n t i l y m p h o c y t e  serum1~ 
c y t o c h a l a s i n  ]3 11. T h e  p r o p e r t i e s  of  h u m a n  t h y m o c y t e s  
a n d  T l y m p h o c y t e s  of  m a k i n g  s p o n t a n e o u s  r o s e t t e s  w i t h  
S R B C  a p p e a r s  to  be  c o n f e r r e d  on  T-ce i l  precursors12,~a .  
C u r i o u s l y ,  i t  w a s  f o u n d  t h a t  t h e o p h y l i i n e  a n d  t h y m u s  
e x t r a c t s ,  k n o w n  to  i n c r e a s e  t h e  i n t r a c e l l u l a r  l eve l s  of  
c A M P ,  b o t h  h a v e  t h e  c a p a c i t y  of  s t i m u l a t i n g  E - r o s e t t e  
f o r m a t i o n  b y  h u m a n  p r e c u r s o r s  l y m p h o c y t e s  a n d  of  
r e s t o r i n g  t h e  i n l m u n o l o g i c a l  c o m p e t e n c e  of n e o n a t a l l y  
t h y m e c t o m i z e d  m o u s e .  T h e  r e s u l t s  o b t a i n e d  in  o u r  ex -  
p e r i m e n t s  w i t h  r o s e t t e  f o r m a t i o n ,  s u g g e s t  t h a t  cycl ic  

n u c l e o t i d e s  a r e  m o d u l a t o r  a g e n t s  of  l y m p h o c y t e  m e m -  
b r a n e  f u n c t i o n .  T h e s e  n u c l e o t i d e s  m i g h t  be  e x e r t i n g  
t h e i r  e f f ec t s  b y  m o d u l a t i n g  t h e  s y n t h e s i s  of  m e m b r a n e  
r e c e p t o r s  for  S R B C  a n d  C3, b y  i n c o r p o r a t i n g  t h e s e  
r e c e p t o r s  i n t o  p l a s m a  m e m b r a n e s  or  e v e n  b y  s h e d d i n g  
t h i s  r e c e p t o r s  f r o m  t h e  l y m p h o c y t e  m e m b r a n e s .  
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Summary. I K  a c t i v i t y  t i t r a t e d  b y  t h e  s e d i m e n t a t i o n  m e t h o d  iu  s e r a  f r o m  p a t i e n t s  a f f e c t e d  w i t h  S L E  w a s  f o u n d  t o  be  
n e g a t i v e l y  c o r r e l a t e d  w i t h  C4 a n d  C3 c o m p l e m e n t  f a c t o r s  levels .  T h e  s i g n i f i c a n c e  of  t h i s  d a t a  is d i s c u s s e d .  

G e n e r a l l y  t h e  i m m u n o e o n g l u t i n i n s ,  ( cons i de r ed  as  
a u t o a n t i b o d i e s  w i t h  a n t i - c o m p l e m e n t  spec i f i c i ty )  for-  
m a U o n  r e f l e c t s  a n  in  v i v o  c o m p l e m e n t  f i x a t i o n  ~. T h e  
I N s  r e a c t  s p e c i f i c a l l y  w i t h  f i x e d  C3 a n d  C4, in  t h e  K A F -  
u n r e a c t e d  f o r m ,  i. e., C 3b  a n d  C 4b ;  once  b o u n d ,  I K s  c a n  
t r i g g e r  a n e w  c o m p l e m e n t  a c t i v a t i o n  a n d  so f ix  m o r e  C3 
a n d  C4 2. T h e s e  a u t o - a n t i b o d i e s  a re  p r e d o m i n a n t l y  IgM,  
a n d  t h e  p r e s e n c e  of f ree  c o m p l e m e n t  c o m p o n e n t s ,  a s  wel l  
a s  E D T A ,  d i d  ~ o t  i n h i b i t  t h e i r  r e a c t i o n .  O n  t h e  c o n t r a r y  
I K  a c t i v i t y  f o u n d  in  h u m a n  s a I i va  is r e f e r r e d  to  a n  u n -  
u s u a l  f g A  c l a s s  of  a n t i b o d y  3, a n d  i t  is i n h i b i t e d  b y  f ree  
c o m p l e m e n t  c o m p o n e n t s  o r  E D T A  in  s o l u t i o n .  T h u s ,  
t h e s e  t w o  l a t t e r  p r o p e r t i e s  m a k e  t h e  s a l i v a r y  I K s  f u n c -  

t i o n a l l y  s i m i l a r  t o  b o v i n e  c o n g l u t i n i n s  ( non  a n t i b o d i e s ) ,  
w h i c h  r e a c t s  in a n  E D T A  r e v e r s i b l e  w a y ,  w i t h  t h e  K A F -  
r e a c t e d  f o r m  of  C3(C3d)  2 

S e r u m  r a i s e d  I K  v a l u e s  h a v e  b e e n  r e p o r t e d  in  m a n y  
h u m a n  p a t h o l o g i c a l  s t a t e s :  o v e r a l l  in  i n f e c t i o n s  4,~, a n d  
in  c o l l a g e n - v a s c u l a r  d i seases6 -S ;  in  al l  t h e s e  c o n d i t i o n s ,  
a c e r t a i n  d e g r e e  of c o m p l e m e n t  c o n s u m p t i o n  is u s u a l l y  
f o u n d .  U p  to  t h e  p r e s e n t ,  t h e  e x a c t  r e l a t i o n  b e t w e e n  I K s  
r i z ing  a n d  c o m p l e m e n t  l o w e r i n g ,  f r o m  t h e  c l in ica l  s t a n d -  
p o i n t ,  h a s  n o t  b e e n  i n v e s t i g a t e d  e x c e p t  for  s o m e  c a s e s  of  
r e n a l  p a t h o l o g y  9-11. 

W e  v a l u e d  t h e  I K  t i t r e  a n d  s o m e  c o m p l e m e n t  f u n c t i o n s  
in  p a t i e n t s  a f f e c t e d  w i t h  S y s t e m i c  Lupus erythematosus, 
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Fable f. I K and complement factors values in SLE and control (mean value ~ SE) 
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IK titre CH50 C4 C3 C3PA 
log H U/ml m g % mg C~o mg 0/, 

Control 1.92 -~: 0.31 938 • 18.15 28.27 ~ 1.36 ]03.4 ~ 3.24 16.8 j-  0.63 
SLIt 6.25 ~ 0.47 550 ~_ 76.]5 17.66 ~ 1.98 95.75 ~ 7.74 22.5 ~ 1.6 
p < 0.01 < 0.01 < 0.01 - - 

fab le  II. I K/complement and CH50/complement factors correlation in SLE 

r~ p r~ p 

IK/C4 --0.376 0.05 
IK/C3 0.316 0.05 
IK/CH50 -- 0.174 
IK/C3PA + 0.266 

CH50/C4 + 0.787 % 0.01 
CH50/C3 + 0.554 < 0.01 
CH30/C3PA + 0.19 - 

in  o r d e r  to  v e r i f y  t h e  q u a n t i t a t i v e  r e p o r t s  b e t w e e n  
c o m p l e m e n t  c o n s u m p t i o n  a n d  i K s  f o r m a t i o n .  

Materials and methods. 28 s e r u m  s p e c i m e n s  we re  col- 
l e c t ed  f r o m  10 p a t i e n t s  a f f e c t e d  w i t h  S L E :  4 p a t i e n t s  
h a d  m o r e  t h a n  3 c o n s e c u t i v e  s p e c i m e n s ;  a c o n t r o l  g r o u p  
w a s  c o n s t i t u t e d  of  20 h e a l t h y  d o n o r s .  I n  e a c h  s p e c i m e n  
I K ,  C H 5 0 ,  C4, C3, C 3 P A  e v a l u a t i o n s  w e r e  p e r f o r m e d .  
I K  a c t i v i t y  w a s  t i t r a t e d  b y  t h e  s e d i m e n t a t i o n  m e t h o d  b y  
u s i n g  E A C 4 3  A n t r y p o I  ( sheep  e r y t r o c y t e s  s e n s i t i z e d  b y  
r a b b i t  I g M  a n t i b o d i e s ,  a n d  a l e x i n a t e d  so t h a t  t h e  C3 
m o l e c u l e s  we re  p r e d o m i n a n t l y  in  C3b  fo rm)  as  i n d i c a t o r  
s y s t e m ,  a c c o r d i n g  to  LACHMANN e t  a l } <  T o t a l  h a e m o l i t i c  
a c t i v i t y  (CH50) w a s  e v a l u a t e d  b y  t h e  m o d i f i c a t i o n s  of 
MAYER'S m e t h o d * %  C4, C3, C 3 P A  c o n c e n t r a t i o n s  were  
e v a l u a t e d  b y  s ing le  r a d i a l  i m m u n o d i f f u s i o n  ~a b y  r a b b i t  
a n t i s e r a  ( B e h r i n g w e r k e ) .  S t a t i s t i c a l  a n a l y s i s  w a s  pe r -  
f o r m e d  b y  S t u d e n t ' s  l - t e s t  a n d  r ,  S p e a r m a n ' s  c o r r e l a t i o n  
coe f f i c i en t .  

Results a~d discussio~z. T h e  I K  t i t re ,  C H 5 0  a n d  C4 va l -  
u e s  we re  s i g n i f i c a n t l y  d i f f e r e n t  (p < 0.01) in  t h e  2 g r o u p s  
s t u d i e d ,  b u t  t h i s  w a s  n o t  t h e  ca se  w i t h  C3 a n d  C 3 P A  
(Tab l e  I). T h i s  is a c o n s e q u e n t  f i n d i n g  in S L E ,  if one  con -  
s i de r s  t h a t  in  s u c h  a d i s e a s e  t h e  c o m p l e m e n t  is c o n s u m e d  
b y  t h e  ' c l a s s i c a l '  p a t h w a y .  A l t h o u g h  C3 leve l  w a s  n o t  
s i g n i f i c a n t l y  l owered ,  i t  m u s t  be  e m p h a s i z e d  t h a t  i t s  
v a l u e ,  w h e n  r e l a t e d  t o  C H 5 0  (I><0.01)  a n d  C4 ( p < 0 . 0 1 ) ,  
s h o w e d  a r e l a t i v e  l o w e r i n g  (T ab l e  I I ) .  T h e  S p e a r m a n ' s  
c o e f f i c i e n t  i n d i c a t e d  a s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  I K  
r i s i n g  a n d  C4 ( p < 0 . 0 5 )  o r  C3 ( p ~ 0 . 0 5 )  fa l l ;  on  t h e  o t h e r  
h a n d ,  I N  t i t r e  d id  n o t  s h o w  a n y  acco rd  w i t h  C H S 0  or  
C 3 P A  v a l u e  (Tab le  I I ) .  

O u r  d a t a  s u g g e s t  a s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  C4 
a n d  C3 fal l  a t  t h e  s a m e  t i m e  as  I K  r i z i ng  a c t i v i t y  in  t h e  case  
of a ' c l a s s i c '  c o m p l e m e n t  a c t i v a t i o n .  I n  e f f ec t  C3 a n d  C4 
a re  t h e  ' I K - g e n s '  of  t h e  I K  a c t i v i t y .  I f  we c o n s i d e r  t h a t  
I K  h a s  t h e  k i n e t i c s  of  a n  i m m u n o l o g i c a l  r e s p o n s e ,  i t  is dif-  
f i c u l t  to  r e fe r  to  t h e  r e l a t i o n  b e t w e e n  t h e  c o m p l e m e n t  
fa l l  t h e  I K s  i n c r e a s e d  f o r m a t i o n ,  a t  t h e  leve l  of  e a c h  
s ing le  s p e c i m e n .  

O u r  d a t a  s h o u l d  be  e x p l i c a b l e  b y  t h e  c o n d i t i o n  of  a 
c h r o n i c  c o m p l e m e n t  c o n s u m p t i o n ,  a s  i t  h a p p e n s  in  S L E .  
F r o m  t h i s  s t a n d p o i n t ,  we  a r e  fo rced  t o  c o n s i d e r  t h e  
r i z i n g  I K  t i t r e  as  a s e n s i t i v e  i n d e x ,  a t  l e a s t  a s  C4 a n d  C3 
fall,  i n d i c a t i n g  a p r e v i o u s l y  o c c u r r i n g  c o m p l e m e n t  
f i x a t i o n .  

F i n a l l y  I N s ,  a s  a c l in ica l  w a r n i n g  f ac to r ,  cou ld  be  i m -  
p o r t a n t  if c o m p l e m e n t  c o n s u m p t i o n  h a s  b e e n  p o o r  or  
e r r a t i c  o v e r  a l o n g  p e r i o d  of  t i m e ,  o r  if t h e  ' c l a s s i c '  a n d  
' a l t e r n a t e '  p a t h w a y s  a r e  c o n t e m p o r a n e o u s l y  a n d  o n l y  
s l i g h t l y  t r i g g e r e d ,  so t h a t  t h e y  a re  n o t  ab l e  to  p r o d u c e  a 
s i g n i f i c a n t  C4, C 3 P A  a n d  C3 c o n s u m p t i o n .  

i Index of the abbreviations used: SLE, systemic Lupus erilema- 
tosus; IK, Jmrnunoconglutinins; CH50, Total haemolytie activity; 
C4b, Complement factor connect with the complex AgAbCI; C3b, 
Complement factor connect with the complex AgAbCIC4C2; 
C3PA, C3 proaetivator in the compiement activation by the 
alternate pathway implicated; KAF, Conglutiuogen aetivatb~g 
factor inactive the C3b in C3e and C3d. Antrypol, factor that  
makes C3b KAl<unreaetive. 
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