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The dynamics  of the population of r o s e t t e - f o r m i n g  cel ls  in the lymph glands of mice  with a 
no rma l  and inc reased  serotonin concentrat ion was studied in inbred CBA mice  immunized 
with bovine s e r u m  albumin (2 mg per  mouse ,  with F reund ' s  comple te  adjuvant. Serotonin 
synthes is  was modified by a single injection of 5-hydroxytryptophan (30 min  before  the f i r s t  
immunizat ion in a dose of 100 mg/kg)  r e l eased  slowly f r o m  the incomplete  adjuvant. Rose t -  
t e - fo rming  cel ls  were  de te rmined  every  1-2 days af ter  p r i m a r y  and re immuniza t ion  given 
at an in terval  of 14 days. In the an imals  rece iv ing  5-hydroxytryptophan there  were  s ignif i -  
cantly fewer r o s e t t e - f o r m i n g  cel ls  than in the controls ,  and the dynamics  of the rose t t e  pop- 
ulation was disturbed. 

An inc rease  in the concentrat ion of act ive serotonin produced in var ious  ways ,  as previous  expe r i -  
ments  showed, leads to inhibition of humoraI  antibody production, ref lec ted  in a dec rea se  in the t i t e r s  of 
these  antibodies and a change in the i r  dynamics [1, 2]. 

The object  of the p re sen t  investigation was to study changes in the dynamics  of the population of r o s e t -  
t e - f o r m i n g  ce l l s ,  many of which have been shown [11-13] to be an t ibody-forming cel ls .  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were  c a r r i e d  out on 256 male  inbred CBA mice  aged 3.5-6 months.  The animals  were  
immunized with 2 mg bovine s e r u m  albumin with F reund ' s  complete  adjuvant subcutaneously in the upper  
t h i r d  of the thigh in a dose of 0.1 ml. Reimmunizat ion was ca r r i ed  out with the s ame  dose of antigen af ter  
an in terva l  of two weeks. (P re l imina ry  exper iments  enable the shor t e s t  in te rva l  between immunizat ions to 
yield the typical  seondary  response  to be chosen.) At var ious  t imes  af ter  immunizat ion regional  lymph 
glands were  removed  f r o m  the exper imenta l  mice  and a suspension of single cel ls  p r e p a r e d  f rom them. 
Rose t t e - fo rming  cel ls  were  detected by Shva r t sman ' s  method [3], by absorpt ion of he terogeneic  red cel ls  
conjugated with antigen through b i s -d iazo t i zed  benzidine,  on the su r face  of the immunological ly  act ive cell.  
The p repara t ions  were  examined under the mic roscope  in a moveable  s y s t e m  with floating cover  slip, using 
a p h a s e - c o n t r a s t  i m m e r s i o n  optical  sys tem.  In the cel l  suspension f r o m  each mouse  1000 cells  were  exam-  
ined and the number  of rose t t e s  recorded.  The mean  number  of red cel ls  absorbed  on a single p roducer  cell  
(the absorpt ion index) was used to quantify the immunological  act ivi ty of the cells .  

The serotonin  p r e c u r s o r  5-hydroxytryptophan was injected subcutaneously as a single dose of 100 
m g / k g  on the day of the p r i m a r y  immunizat ion and 30 rain before  injection of the antigen, and this led to an 
i nc rea se  in serotonin synthes is  at the t ime of immunizat ion [4, 6]. Bear ing in mind the rapid  inactivation 
of serotonin ,  to delay its absorpt ion and to c r ea t e  a constant supply of the substance ,  it was given in a s low- 
ly r e l ea sed  f o r m  together  with F reund ' s  incomplete  adjuvant. 
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Fig. 1. Dynamics  of number  of r o s e t -  
t e - f o r m i n g  cel ls  during p r i m a r y  r e -  
sponse a f te r  a single injection of 100 
m g / k g  5-hydroxytryptophan:  1) contro l  
group; 2) exper imenta l  group. Ab- 
s c i s s a ,  days a f t e r  immunizat ion;  o r -  
dinate,  number  of r o s e t t e - f o r m i n g  cel ls  
pe r  i000 lymph gland cel ls  examined.  
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Fig. 2. Development  of secondary  r e -  
sponse in lymph glands of mice  r e e e N i n g  
100 m g / k g  5-hydroxyt ryptophan on day 
of p r i m a r y  immunizat ion:  1) control  
group; 2) exper imenta l  group. Absc i s -  
sa ,  days a f te r  immunizat ion;  ordinate ,  
numbe r  of p roduce r  cel ls  pe r  1000 
cel ls  examined.  

It can accordingly  be  postulated that 
is pa r t i cu l a r ly  sens i t ive  to a change in the 

E X P E R I M E N T A L  M E T H O D  

The exper imenta l  r e su l t s  showed that  a f te r  p r i m a r y  im-  
munizat ion two m a x i m a  of the number  of r o s e t t e - f o r m i n g  cei ls  
o c c u r r e d  in the control  mice  (Fig. 1). The f i r s t  m a x i m u m  of the 
number  of r o s e t t e - f o r m i n g  cei ls  was obse rved  on the 5th day; 
the second,  which was lower ,  occur red  on the 9th day, this dy- 
namics  is typical  and agrees  with observa t ions  descr ibed  p r e -  
v iously  [5, 7-10]. By con t ras t  with the con t ro l s ,  the immune r e -  
sponse developed slowly and less  intensively in the mice  r e -  
ceiving 5-hydroxytryptophan;  the i nc rea se  in the number  of 
r o s e t t e - f o r m i n g  cel ls  cor responding  to the f i r s t  m a x i m u m  in the 
control  was essent ia l ly  absent ,  while the second max imum,  equal 
in magnitude to the control ,  was shifted to a la te r  per iod (the 
11th day). So fa r  as the number  of r o s e t t e - f o r m i n g  cei ls  is con- 
cerned,  it was reduced as a resu l t  of injection of the subs tance  
a lmos t  throughout the per iod  of observat ion.  

Elevat ion of the serotonin  level  in the per iod of p r i m a r y  
contact  between rec ip ient  and antigen affected not only the p r i -  
m a r y  but also the secondary  immune r e sponse  (Fig. 2). Whereas  
in the control  animals  a typical  secondary  r e sponse  occu r red ,  
in the mice  rece iv ing  5-hydroxytryptophan the anamnes t ic  r e -  
sponse was weak; on account of the delay in the inc rease  in the 
number  of cel ls  to its max imum,  this r e sponse  was m o r e  like 
the p r i m a r y  response  in its cha rac te r .  Jus t  as a f te r  p r i m a r y  
immunizat ion,  the inhibitory effect  of sero tonin  in re la t ion  to 
the number  of r o s e t t e - f o r m i n g  cel ls  was pa r t i cu l a r ly  marked  
in the per iod when the immune r e sponse  in the control  mice  
r eached  its highest  level  and the f i r s t  m a x i m u m  was formed;  
the second m a x i m u m  was a few days l a te r  than in the control .  

The "adsorpt ion index" was a l te red  much less  by s e r o -  
tonin. A dec r ea se  in the intensi ty of adsorpt ion of red cel ls  by 
ce l l s  conjugated with the antigen began to be obse rved  only on 
the 7th day a f te r  p r i m a r y  immunizat ion and on the 2nd-3rd day 
a f t e r  re immunizat ion .  

Compar i son  of the p r i m a r y  immune r e sponse  with the 
secondary  c l ea r ly  showed that the inhibi tory effect  of 5 -hydroxy-  
t ryptophan was m o r e  marked  in the secondary  r e sponse  although 
the subs tance  was injected only once, be fore  p r i m a r y  immuniz  ation. 

the p r o c e s s  of format ion  of the cel ls  of immunological  m e m o r y  
sero tonin  level  in the body. 
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