
IMMUNE RESPONSE OF REGIONAL LYMPH GLAND 

THE BACKGROUND OF 5-HYDROXYTRYPTOPHAN 

AND 3,4-DIHYDROXYPHENYLALANINE ACTION 

L. V. Devoino and L. S. Eliseeva (Korovina) 

C E L L S  A G A I N S T  

UDC 612.428:6].2.017.,])01.4.46 

Exper imen t s  on mice  immunized  with bovine s e r u m  albumin showed that  injection of 5 -hydroxy t ryp to -  
phan d e c r e a s e s ,  while injection of 3,4-dihydroxyphenylalanine i n c r e a s e s  the number  of an t ibody-forming  
cells  by compar i son  with the control .  5-Hydroxyt ryptophan also reduces  the quantity of antigen adsorbed  
by ant ibody-producing cel ls .  

Inject ion of serotonin  and its p r e c u r s o r  5-hydroxytryptophan into an imals  lowers  the t i t e r  of hnmora l  
antibodies and inhibits the development  of hypersens i t iv i ty  of delayed type. Injection of 3 ,4-dihydroxyphenyl-  
alanine s t imula tes  antibody product ion to some  degree,  as shown by an i nc rea se  in the t i t e r s  of antibodies 
in the initial per iod of observa t ion  and the e a r l i e r  a t ta inment  of the highest  poss ib le  intensi ty of immunity 
[]]. However,  the resu l t s  of these invest igat ions have not r evea led  the cell changes with which the obse rved  
effect  is assoc ia ted .  

The object  of this invest igat ion was to study antibody production by single cel ls  of regional  lymph 
glands in an imals  rece iv ing  5-hydroxyt ryptophan and 3,4-dihydroxyphenylalanine,  

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

The method used  was that suggested by Shvar t sman [3], based  on adsorpt ion of e ry th rocy te s  conjugated 
with antigen through b isd iazot ized  benzidine, on the su r face  of the immunologica l ly  act ive cell .  This method 
enables  the production of antibodies against  soluble pro te in  antigens by s ing le  cel ls  to be de te rmined .  

Exper imen t s  were  c a r r i e d  out on 147 male  mice  of l ines  C57BL/6 and CBA, aged 3-6 months and 
weighing 20-30 g. The animals  were  divided into 17 groups,  with 8-10 mice  in each group. Crys ta l l ine  
bovine s e r u m  albumin (BSA) was used  as antigen and was injected as a single dose of 2 mg per  mouse  
together  with F reund ' s  complete  adjuvant,  subcutaneously into the upper  th i rd  of both thighs, 0.1 ml of 
the mix tu re  being injected into each  thigh. On the 5th day the regional  lymph glands were  r emoved  and a 
suspens ion of single cel ls  made f rom them [2]. The suspension of washed cel ls ,  mixed with a 5% suspension 
of sheep ' s  e ry th rocy te s  conjugated with the antigen, was incubated for  15 rain at  37 ~ Prev ious ly  synthes ized  
b isd iazot ized  benzidine was used for  conjugation of the BSA with the e ry th rocy te s  [4]. Examinat ion under 
the m i c r o s c o p e  was ca r r i ed  out in a moving s y s t e m  with floating cover  g lass ,  and using an i m m e r s i o n  p h ase -  
con t ras t  optical  sys t em.  In each  tes t  at l eas t  1000 cells  were  examined,  and the number  of an t ibody-produc-  
ing cel ls  and the number  of e ry th rocy te s  adsorbed  by them were  de termined.  The adhesion index (the mean  
number  of e ry th roey te s  adsorbed  by one p roducer  cell) was calculated.  

The DL-5-hydroxy t ryp tophan  (5-HTP) was manufac tured  by the f i rm of Reanal (Hungary) and the DL-  
3,4-dihydroxyphenylalanine (DHPA) by the f i rm  GMBH and Co. (West Germany) .  
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TABLE I. Antibody Production by Cells of Lymph Glands from 

Control Mice 

Group Cells 

Of intact animals 
Of intact animals t reated with 

ant iserum 
Of animals receiving ant i-  

se rum intraperi toneal ly 
Of immunized animals 

Number of 
antibody- 
forming 
cells*(M• 

0.4• 

0.4• 

0.5• 
4.6• 

Ti ters  of 
se rum anti-  
bodies in 
cell donors 

0 

0 

1.: 10 240 
0 

*Per thousand cells examined. 

TABLE 2. 

Line and age 
of mice 

CBA 3 .5 '4  
months 

C57BL/6 
2.5-3.5 
months 

Effect of 5-HTP on Antibody Product ion by Single Lymph Gland Cells 

Group 

Dose of 
C O I n  - 

pound (in 
mg/kg) 

Control 
50 

50 

50 

Control 

i00 

Method and times of 
injection* 

n 

Intraperi toneally,  once 
on day of immuniza-  
tion 

Intraperi toneatIy,  daily 
f rom day -2 to day 
+4 

Subcutaneously with 
adjuvant on day of 
immunization 

m 

Intraperi toneally,  daily 
f rom day -2 to day 
+4 

Number of 
�9 antibody- 

forming 
cells (M• 

4.6• 

P 

4.8• > 0.5 

2.6• < 0.01 

1.5• < 0.001 

7.6• 

3.9• 

Adhesion 
index P 
(M• 

1.5• 

2.6•176 > 0.2 

1.6• > 0.5 

1.7• > 0.5 

2.0• 

1.2• < 0.01 

*Here and in Table 3 the sign - denotes days before immunization, the sign + days after  
immunization. 

E X P E R I M E N T A L  R E S U L T S  

To detect the specificity of the reaction,  control experiments  were ca r r i ed  out on the immune animals 
(Table 1) with cells of lymph glands taken from: 1) intact animals (group 1); 2) intact animals but the cells 
subsequently t reated with an isologous ant iserum (group 2); 3) passively immunized animals receiving an 
injection of 0.4 ml isologous ant iserum with a t i ter  of anti-BSA antibodies of 1:320,000 24 h beforehand 
(group 3). The resul ts  given in Table 1 show that nonspecific adsorption was 10 t imes less  than specific 
adsorption in the immune animals .  

Analysis of the data obtained after  injection of 5-HTP into the mice (Table 2) shows that a single 
intraperi toneal  injection of a dose of 50 mg/kg  in saline solution simultaneously with antigen caused no 
changes ei ther  in the number of producer  cells or  in the adhesion index (group 5) compared with the c o r r e -  
sponding control values (group 1). 
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TABLE 3. Effect of DHPA on Antibody Production by Single Cells of Lymph Glands from CBA 
Mice 

Age of 
mice (in 
months) 

Dose of Number of 
t o m -  p p 

Group pound (in Method and t ime of injection formingantib~ indexAdhesi~ 

mg/kg) cells (M• (M• 

3-3.5 1 Control - 4.6• - 1.5=L0.3 
10 100 Daily, i n t r ape r i -  

toneally, f rom 
-2 to day + 4 4.6• - 2.4*0.8 <0.1 

6 -6.5 11 Control - 3.5• - 2.5• - 
12 !00 Once, intraperi toneally,  

on day of immunization 3.6• > 0.5 2.5• > 0.5 
13 ] 00 Daily, intraperi toneally,  

f rom day -2 to day + 4 5.4• < 0.05 1.9=L0.4 0.2 

3-3.5 

6 -6.5 

14 Control - 5.6• - 1o2• - 
15 100 Daily, intraperi toneally,  

f rom day -2 to day +4 5.5• > 0.5 1.1~ 0.1 > 0.5 

Control 4.0• 1.8-~0.9 - 
100 Daily, intraperi toneally,  

f rom -2 to day + 4 0.4•176 2.0• > 0.5 

Repeated injections of 5-HTP were s tar ted  two days before immunization and ended on the 4th day 
af ter  immunization, 24 h before the tes ts  were car r ied  out. After repeated injection of the same dose of 5-  
HTP {group 6) a marked decrease  was observed in the number of cells part icipating in the immune response.  
The most  marked decrease  in the number of active cells was observed following a single subcutaneous in- 
jection of 5-HTP in a dose of 50 mg/kg,  mixed with Freund ' s  adjuvant {group 7). The gradual re lease  of 
5-HTP from the depot of adjuvant evidently prolonged the period of increased  serotonin concentrat ion com-  
pared  with that observed after  a single injection of the compound made up in saline solution, and the con- 
t inuous l iberat ion provided be t te r  conditions than repeated injections of the same dose at 24 h intervals .  

The intensity of activity of the producer  cells following a single intraperi toneal  injection of 50 mg/kg  
5-HTP remained at the control level.  An increase  in the dose of the compound to 100 mg/kg,  if it was given 
repeatedly (Table 2, group 9), not only reduced the number of producer  cells,  but also lowered the adhesion 

index of these cells.  

The resul ts  obtained by injection of DHPA into the mice (Table 3) showed that a single injection of 
100 mg/kg  of the compound on the day of immunization had no effect on the immune response (group 12). 
So far  as repeated injections were concerned, the effect of DHPA depended on the age of the animals ,  which 
was not t rue of the effect of 5-HTP.  In young mice (aged 3-3.5 months), for  instance, no difference was 
found in the number of ant ibody-forming cells or in the number  of e ry throcytes  adhering to them between 
the control and experimental  animals {group 10), while in older mice (6-6.5 months) an increase  in the 
number of producer  cells was found (group 13). This fact was also confirmed in an analogous experiment 
(groups 15 and 17). 

Hence, after  injection of 5 -HTP into mice, a decrease  in the number of antibody-producing cel ls  was 
observed,  and if the dose was increased,  the number of e ry throcy tes  adherent  to the cell also was reduced. 
This could indicate ei ther  a decrease  in the intensity of antibody production by the cell or  a change in 
charac te r  of the antibodies detected in these experiments .  Stimulation of the immune response following 
adminis t ra t ion of DHPA is associa ted with an increase  in the number of producer  cells.  
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