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inhib6e par l 'ac6tylsalicylate de lysine pourrait  confirmer 
l 'hypoth~se selon laquelle l 'aspirine agirait snr l'aggr6- 
gation des plaquettes par son activit6 ,anticholinest6ra- 
sique,. 

Conclusion. En utilisant une forme soluble d'aspirine, 
l 'ac6tylsalicylate de lysine, nous avons pu mettre en 6vi- 
dence chez le rat  son action inhibitrice sur les pseudo- 
cholinest6rases des parois des vaisseaux du cerveau. Ces 
r6sultats pourraient rendre compte de l 'activit6 de l 'aspi- 
fine dans l 'aggr6gation plaquettaire.  

Summary. Using an injectable solution of acetyl sali- 
cylate lysine salt it was shown tha t  aspirine has an action 
on the pseudocholinesterases in the brain vessels of the 

rat. This could help to explain the act ivi ty of aspirine in 
case of platelets aggregation. 
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T h e  Effects  of  S o d i u m  S a l i c y l a t e  o n  the  A n a m n e s t i c  I m m u n e  R e s p o n s e  in v i t ro  

Divergent results have been reported concerning the 
effect of salicylates on the antibody response in vivo 1. 
Recently, a suppressive effect in vivo on the number of 
spleen antibody-forming ceils was demonstrated in mice 3. 
AMBROSB s showed tha t  salicylates, when added during the 
' induct ive '  period, inhibited the in vi tro anamnestic 
immune response in rabbit  lymph node fragments. 

Salicylates (30/mg 100 ml) inhibited the antigen and 
phytohemagglutinin-induced increase of the synthesis of 
DNA, RNA and protein in human blood lymphocytes in 
vitro 4, 5. 

In the present communication, we have studied the re- 
lationship between this salicylate inhibition of cellular 
DNA synthesis and the synthesis and release of IgM and 
IgG antibody using the anamnestic response of immune 
chicken spleen cells to sheep erythrocytes (SRBC) in 
vitro. 

Eight-week-old white leghorn chickens were immunized 
i.v. with 5 × 109 sheep erythrocytes (SRBC) per kg body 
wt. They were sacrified 8 days later and spleen cell sus- 
pensions were prepared and cultured as described else- 
where e. In  brief, t ight ly stoppered tube cultures containing 
15 × 10 e spleen cells in 2 ml Waymouth ' s  MB 752/1 me- 
dium supplemented with penicillin (100 U/ml), strepto- 
mycin (i00 ~g/ml) and homologous chicken serum (15%) 
were used. The gas phase was 5% CO2-95 % air and the cul- 
ture temperature 37.5°C. Half  of the cultures received 
107 SRBC each. 

The incorporation of H3-methyl-thymidine (HS-TdR), 
indicating the DNA synthesis of the cultures, was de- 
termined daily as previously describedL _Antibody-pro- 
ducing, plaque-forming cells (PFCs) in the cultures 'were 
determined by the direct and the indirect versions of the 
Jerne technique s as previously described v. 

Sodium salicylate (Matheson, Coleman and Bell, Cincin- 
nati, Ohio, USA) was added to the cultures to a final con- 
centration of 34.8 mg/100 ml (2.17 mM). The effects of the 
drug during a 5-day-culture period is i l lustrated by one 
typical  experiment;  5 experiments were performed in all. 

Figure 1 demonstrates the effects of salicylate on the 
H3-TdR incorporation in cultures with and without  SRBC 
antigen. Cultures with antigen were more inhibited than 
cultures without  antigen. Salicylate decreased the ma- 
gnitude of the HS-TdR incorporation, while the rate 
of increase, which was approximately logarithmic, was 
unchanged. 

Figure 2 shows the antigen-induced increase in the 
number of direct PFCs (IgM) and indirect PFCs (anti- 
bodies of low hemolytic efficiency, presumably mostly 

IgG). Cultures without  antigen contained practically no 
PFCs. The number of direct PFCs increased, with time, in 
approximately logarithmic progression. Salicylate strik- 
ingly decreased the number of direct PFCs (propor- 
t ionately more than the H3-TdR incorporation) but  the 
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Fig. 1. The effect of sodium salicylate (SAL) on the HS-TdR incor- 
poration (counts per min) in cultures with and without SRBC. 
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The effect of sodium salicylate on the Ha-TdR incorporation in 
cultures with and without SRBC and on the number of direct and 
indirect PFCs. Mean suppression (%) =[= S.E.M. in 5 experiments 

Measured Day of culture 
parameter 

2 1 3 4 5 

HS-TdRSRBC 274- 2 544- 2 62+  2 6 7 ~  5 454-16 
--HS-TdR 104- 4 13± 7 264- 7 27=[= 5 --3:1:18 
DirectPFCs - - 3 4 + 7 6  794-13 9 3 +  3 95~: 2 8 6 +  7 
Indirect PFCs 6 +  8 14-17- -17 : t :37  56:~:10 60-4- 5 
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Fig. 2. The effect of sodium salicylate (SAL) on the number of 
direct (DIR) and indirect (INDIR) PFCs in cultures with SRBC. 

r a t e  of t h e  increase  was unaf fec ted .  In  c o n t r a s t  t h e  n u m -  
be r  of i nd i r ec t  P F C s  (IgG) was  m u c h  less a f fec ted  b y  so- 
d i u m  sa l icy la te .  A suppres s ive  ef fec t  was  f o u n d  on  t h e  
las t  2 d a y s  of t h e  cu l t u r e  per iod.  

The  T a b l e  s u m m a r i z e s  t he  effects  of sa l icyla te ,  expressed  
as  pe r  c e n t  suppress ion ,  on  t h e  in v i t r o  i m m u n e  response  to  
SRBC.  T h e  r e su l t s  i n d i c a t e  in  genera l  t h a t  s o d i u m  sal icy-  
la te  is a n  i n h i b i t o r  of t h e  in  v i t r o  a n a m n e s t i c  i m m u n e  res- 
ponse.  T h e  d r u g  suppres sed  t h e  n u m b e r  of d i r ec t  P F C s  > 
a n t i g e n - i n d u c e d  H S - T d R  i n c o r p o r a t i o n  > t h e  n u m b e r  of 
ind i rec t  P F C s  > b a c k g r o u n d  H a - T d R  inco rpo ra t i on .  Th i s  
ind ica tes  a c e r t a i n  s e l ec t i v i t y  in  i t s  ac t ion .  

P h y t o h e m a g g l u t i n i n - s t i m u l a t e d  l y m p h o c y t e s  p r e p a r i n g  
for mi tos is  show a n  inc reased  d e p e n d e n c y  on  m i t o c h o n -  
dr ia l  func t ion  9. The re fo re  t h e  a c t i o n  of t h e  sa l icy la te  m a y  
be  a r e su l t  of i t s  u n c o u p l i n g  ef fec t  On o x i d a t i v e  p h o s p h o r y l -  
a t i on  a n d  s u b s e q u e n t  i n h i b i t i o n  of t h e  e n e r g y - c o n s u m i n g  
processes  of p ro l i f e r a t ion  a n d  a n t i b o d y  syn thes i s .  In  
add i t ion ,  we h a b e  b e e n  u n a b l e  to  d e m o n s t r a t e  a d i r ec t  in- 
h i b i t i o n  of t h e  sec re t ion  of p r e f o r m e d  a n t i b o d y  f rom 
spleen cells i n c u b a t e d  for  u p  to  6 h w i t h  s o d i u m  sa l i cy la t e  
(ALM and  PACHMAN, u n p u b l i s h e d  results)z0. 

Zusammen/assung. N a - S a l i c y l a t  b e w i r k t  in  v i t r o  e ine  
H e m m u n g  der  sekund~iren I m m u n r e a k t i o n  yon  H i i h n -  
chenmi lzze l len  gegen S c h a f e r y t h r o z y t e n .  
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Nucleolar Alterations of Peripheral Nerve Cells 
aminoquinol ine  1-Oxide 

N e u r o n a l  in jur ies  h a v e  b e e n  n o t e d  to  occur  in  a n i m a l s  
fo l lowing a d m i n i s t r a t i o n  of ce r t a in  carc inogenic  or car-  
c inos ta t i c  agents .  McDONALD et  al. z h a v e  d e m o n s t r a t e d  
t h a t  b r a i n s  of mice  rece iv ing  a n  i n j ec t i on  of n i t r ogen  
m u s t a r d  e x h i b i t  n e u r o n a l  s h r i n k a g e  in t he  neocor tex ,  
p y r i f o r m  cor tex ,  h i p p o c a m p u s ,  ce rebe l lum a n d  m e d u l l a  
ob longa t a .  A d m i n i s t r a t i o n  of cycas in  to  y o u n g  mice  h a s  
been  r epo r t ed  to  i nduce  a tax iaZ  assoc ia ted  w i t h  necrosis  
of g r a n u l a r  cells of t he  ce rebe l lum 8. KOENIG e t  al. 4 h a v e  
s h o w n  nuc leo la r - cap  f o r m a t i o n  of t h e  a n t e r i o r  m o t o n e u -  
t o n e s  in  ca t s  g iven  a n  i n t r a p e r i t o n e a l  i n j ec t i on  of ac t ino -  
m y c i n  D. I n  t he  p r e s e n t  s tudy ,  we also found  t h a t  a n  i.v. 
i n j ec t i on  of 4 - h y d r o x y a m i n o q u i n o l i n e  1-oxide, a com- 
p o u n d  k n o w n  as a p o t e n t  carc inogen ,  p r o d u c e d  nuc teo la r  
segrega t ion  of t he  p e r i p h e r a l  ne rve  cells in  ra ts .  

Materials and methods. 40 m g  of 4 - h y d r o x y a m i n o q u i n o -  
l ine  1-oxide h y d r o c h l o r i d e  ( 4 H A Q O  × HC1) was d issolved 
in  1.0 m l  of 0.1 N HC1 a n d  d i l u t ed  to  a v o l u m e  of 20 ml  
w i t h  phys io log ica l  sal ine.  24 f ive-week-old  ma le  Sprague-  
D a w l e y  r a t s  were g iven  a n  i.v. i n j ec t ion  of t h i s  so lu t ion  
in to  t h e  t a i l v e i n  in a dose of 10 m g  of 4 H A Q O  ×HC1 p e r  
kg  b o d y  wt. ,  a n d  4 r a t s  e ach  were  t h e n  sacr i f iced 30 min,  

in Rats Following Administrat ion of 4 -Hydroxy-  

2, 6, 18, 48 a n d  72 h a f t e r  in jec t ion .  As t he  con t ro l  group,  
5 r a t s  were i.v. in jec ted  wi th  0.5 ml  of 0 . 0 0 5 N  HC1 a n d  
sacr i f iced a f t e r  6 h. These  a n i m a l s  were pe r fused  t h r o u g h  
t h e  a scend ing  a o r t a  w i t h  cacody la t e -bu f fe red  3 %  g l u t a r a l -  
d e h y d e  for  30 ra in  a t  a pressure  of 3 f t  w a t e r  u n d e r  N e m -  
b u t a l  anes thes ia .  Af te r  comple t i on  of t h e  per fus ion ,  t h e  
gangl ia  of L 4 a n d  L 6, a n d  t r i gemina l  gang l i a  were  excised.  
I n  some ra ts ,  t h e  coeliac ganglia ,  s u p r a c e r v i c a l  gang l i a  a n d  
t e r m i n a l  i l eum were also excised.  Tissue  samples  were 
f ixed  aga in  in  cacody la te -buf fe red  3 %  g l u t a r a l d e h y d e  for 
30 min ,  pos t - f ixed  in cacody la t e -bu f f e r ed  2 %  o s m i u m  
t e t r a o x i d e  for 45 min,  d e h y d r a t e d  t h r o u g h  a series ot al-  
cohol ic  concen t ra t ions ,  a n d  e m b e d d e d  in E p o n  812. Sec- 
t i ons  were  cu t  on  a n  L K B  u l t r a m i c r o t o m e ,  s t a i n e d  w i t h  
u r a n i u m  ace ta t e - l ead  c i t ra te ,  a n d  e x a m i n e d  w i th  a J E M  
6C e lec t ron  microscope.  

Results and discussion. I n  a g r e e m e n t  w i t h  t he  f i nd ings  
b y  severa l  a u t h o r s  5"s, n e u r o n a l  cells of t h e  sp ina l  a n d  t r i -  
gemina l  gang l ia  f rom cont ro l  r a t s  were s h o w n  to  possess  
large, i r r egu la ry  c o n t o u r e d  nucleol i  cons i s t ing  of granules ,  
f ibr i ls  a n d  a m o r p h o u s  ma te r i a l s .  T h e  g ranu le s  were  uni -  
fo rmly  d i s t r i b u t e d  c o n s t i t u t i n g  more  t h a n  ha l f  of t he  t o t a l  


