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Stimulation of Humoral Immune Response by Pentosan Sulfate (SP 54) 

N a t u r a l  and  s y n t h e t i c  po lynu leo t ides  and  ol igonu- 
cleot ides 1 as well  as po lyan ions  such  as po lyacry l ic  acid 2 
d e x t r a n  sul fa te  a, a n d  alginic  acid ~ a m o n g  o thers  5 h a v e  
been  r epo r t ed  to s t i m u l a t e  t h e  i m m u n e  response  to  sheep 
red  b lood cells (SRBC) in mice. A n t i v i r a l  ac t iv i t i es  of 
SP  546, i n h i b i t i o n  of c o m p l e m e n t  7, a n d  suppress ion  of 
i n f l a m m a t o r y  processes b y  SP  548 h a v e  been  r epo r t ed  
recent ly .  

I t  was of i n t e r e s t  to  t e s t  w h e t h e r  t he  t h e r a p e u t i c  
s u b s t a n c e  SP  54, a p o l y a n i o n  of low molecu la r  we igh t  
(M ~ 2000) composed  of 6-12 sugar  un i t s  a n d  2 su l fa te  

g r o u p s  pe r  pentose ,  c o m p a r a b l e  in  molecu la r  we igh t  to  
ol igonncleot ides ,  effects  t h e  h u m o r a l  i m m u n e  response  
as r epo r t ed  p rev ious ly  for o the r  po lyanions .  

I n  t h i s  r e p o r t  we descr ibe  t h e  effect  of S P  54 on  pr i -  
m a r y  a n d  seconda ry  i m m u n e  response  in mice.  6 -8  weeks  

k ine t ics  of p r i m a r y  a n d  seconda ry  i m m u n e  response  
were pe r fo rmed  u n d e r  cond i t ions  m e n t i o n e d  above .  

Di rec t  (19 S) and  ind i rec t  (7 S) p l aque - fo rming  cells 
(PFC) in  t he  spleens  of mice  were assayed  as descr ibed  
earl ier  2. E a c h  group  cons is ted  of 7 mice. For  s t a t i s t i ca l  
ana lyses  t h e  W i l c o x o n  t e s t  was  used ~. 

As shown  in  t he  Table ,  4.0 m g  SP  54 g iven  a t  t he  t i m e  
of p r i m i n g  a n d  a t  t he  t i m e  of an t i gen  chal lenge signifi~ 
c a n t l y  e n h a n c e d  t h e  p r i m a r y  as well  as t h e  seconda ry  
i m m u n e  response  to  SRBC.  I n  c o n t r a s t  to  po ly  A:  po ly  
U 1 SP  54 s ign i f i can t ly  e n h a n c e d  t h e  n u m b e r  of 19 S as 
well  as 7 S PFC.  S imi la r  resu l t s  (da ta  no t  g iven  here) can  
be  o b t a i n e d  ca lcu la t ing  P F C  per  10 s nuc l ea t ed  spleen cells. 

The  resul t s  d e m o n s t r a t e  t h a t  a h i g h  molecu la r  we igh t  is 
n o t  a n  i n e v i t a b l e  r e q u i r e m e n t  for t h e  a d j u v a n t  a c t i v i t y  of 
a p o l y a n i o n  l~ 

PFC per spleen 

Days after 
priming 

19S 7 S  

A B p A B p 

2 128 (30-270) 281 (40M80) 

4 202 (60-420) 20,500 (4,700-64,000) 0.01 

5 601 (30-2,040) 14,350 (4,760-20,800) 0.01 366 (18-755) 8,490 (2,278-16,024) 0.01 

7 266 (60-820) 4,214 (2,300 10,000) 0.01 186 (22-504) 2,750 (918-5,420) 0.01 

31 182 (100-290) 374 (40-860) N.S. 67 (5-175) 252 (6-520) 0.10 

C D C D 

34 214 (80-620) 2,560 (440-9,660) 0.01 379 (99 722) 2,475 (696 62,60) 0.01 

37 1,700 (700-5,960) 73,900 (21,500-132,000) 0.01 1,978 (411-7,639) 92,900 (5,784-161,460) 0.01 

40 1,161 (200-4,100) 17,364 (850-41,550) 0.01 1,433 (86-4,113) 24,074 (1,250-56,637) 0.01 

Mice were either B) injected with 4.0 mg SP 54 i.p. 15 min prior to the first antigen (2 • 106 SRBC) inoculation i.p. or A) injected i.p. with 
2 • 106 SRBC alone. Mice of group C) were treated like group A)and challenged at the 32nd day with 2 x 10 ~ SRBC i.p. Mice of group D 
were treated like group B) and injected with 4.0 mg SP 54 15 min prior to antigen challenge. N.S., not significant. The ranges are 
shown in brackets. 

old N M R I / H a n  mice  were in jec ted  i.p. w i t h  S R B C  
suspended  in 0.5 ml  saline.  Solu t ions  of S P  54 (ob ta ined  
f rom Bene-Chemie /Mi inchen)  c o n t a i n i n g  4.0 m g  S P  54 
were in jec ted  i.p. 4.0 m g  S P  54 g iven  i.p. 15 m i n u t e s  p r io r  
to  a s u b o p t i m a l  (2 • 106 SRBC) dose of a n t i g e n  i.p. were  
found  to  give a n  o p t i m a l  s t i m u l a t i o n  of i m m u n e  response  
as c o m p a r e d  to  controls .  However ,  no  d e t e c t a b l e  effect  on  
t he  i m m u n e  response  could be  ob ta ined  in mice  i m m u n i z -  
ed w i t h  a n  o p t i m a l  I2 • 108 SRBC) dose of an t igen .  
There fore  assays  to  t e s t  t h e  effects of SP  54 on  t h e  

Zusammen/assung. P e n t o s a n  Su l fa t  (SP 54) e rhGht  
sowohl  die prim~ire als a u c h  die sekundAre I m m u n a n t w o r t  
bei  M~Lusen, w e n n  diese m i t  e iner  s u b o p t i m M e n  An t igen -  
dosis ge impf t  werden.  
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