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The effect  of  ace t ic  acid ex t r ac t s  of the bovine thymus and pineal  glands and hypotha lamus ,  
pur i f ied  b y  gel  f i l t ra t ion,  on the content of c i rcula t ing antibodies and the n u m b e r  of antibody- 
forming  ce i l s  was invest igated in expe r imen t s  on mice .  Ex t rac t s  of the thymus and pineal  
glands,  injected fo r  10 days ,  s t imulated immunogenes i s  induced by  inject ion of sheep ' s  red  
ce l l s ,  whe reas  the hypotha lamic  ex t rac t  had an inhibitory action. 
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Ex t r ac t s  of  homologous  and hetero logous  thymus obtained by va r ious  methods  can s t imula te  immu n o -  
genes i s .  Th is  has  led to the hypothes is  that a thymic  hormone  regu la tes  matura t ion  of the lymphoid t i s sue  
and the immunologic  function of the o r g a n i s m  [1, 3, 6, 8, 9, 11]. Injury to the hypothalamus [2, 10] o r  p in-  
ea lec tomy [7] a r e  known to d e p r e s s  the immune  r e sponse .  This  explains the a t t empts  to i so la te  humora l  
f a c to r s  f r o m  these o rgans  with d i rec t  o r  indi rec t  action on the immune  r e sponse .  

The  object  of this invest igat ion was to tes t  the action of l ow-molecu la r -we igh t  ex t r ac t s  of heterolo~ 
gous thymus ,  hypothalamus,  and pineal  gland and also of the spleen on the abil i ty of an imals  to fo rm anti-  
bodies .  

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

Acet ic  acid ex t r ac t s  we re  p r e p a r e d  f r o m  bovine t i s sues  and then pur i f ied  by gel f i l t ra t ion as  desc r ibed  
p rev ious ly  [4, 5]. 

Fema le  CBA mice  weighing 16-18 g were  used.  Sheep 's  red cel ls  washed three  t imes  with 0.85% NaC1 
solut ion  to r e m o v e  s e r u m  were  used as the antigen. The  subs tances  for  test ing were  injected subcutaneous-  
ly in doses  of 1 and 0.1 mg p e r  mouse  daily for  7 days  before  injection of the antigen and for  3 days  af ter  
i t s  injection.  The  control  an imals  r ece ived  physiological  sa l ine .  Each group in the expe r imen ta l  and 
control  s e r i e s  cons is ted  of not l e s s  than 12 mice .  

The  immune  r e s pons e  was  de t e rmined  on the fourth day a f t e r  a single intravenous immunizat ion of mice  
with 1 - 107 red ce l l s  by the hemolys i s  tes t  and by de te rmin ing  the number  of an t ibody-forming cel ls  (AFC) 
in the spleen by J e r n e ' s  d i r ec t  method.  The  s e r a  or  cel ls  were  used in the f o r m  of a mix ture  f rom 3 or  4 
an imals .  The  va lues  obtained by  the invest igat ion of 3 to 16 pools  of ce l l s  o r  s e r a  were  subjected to s t a t i s -  
t i ca l  ana lys i s .  

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

As Tab le  1 shows,  in four  cor responding  expe r imen t s  in which ex t r ac t s  f rom the thymus were  used 
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TABLE 1. Immune Response in Mice to Injection of Thymic  Extract  (M * m) 

Index of immune response Experiment Injection of extract of thymus (per animal per day) Injection of 
No. 1 mg ] P I 0,1mg ] P physiological 

�9 saline 

Reciprocal of serum 1 160-+0 <0,0t 160_+0 <0,01 93--+ 13,3 
herrmlyzing titer 2 80-+ 0 <0,01 40-+ 0 0,4 33• 6,6 

3 83_+ 18,6 0,3 133_+ 16,9 <0,01 53• 13,6 

Number of AFC per 106 spleen 
cells 

1267+ 228 
487-+ 15,3 
258-+ 29,7 
37• 2,4 

<0,01 
<0,01 
<0,01 
<0,01 

637-+ 50 
386-+4,7 
71-+ 21 

12,7• 

0,03 
<0,01 

0,05 
<0,01 

477+- 23,5 
91-+5,1 
23-+ 1,6 

2,5-+ 0,7 

Note. Each figure is the mean resul t  of investigation of 3-6 mixtures  of se ra  or  cells,  
each of which was obtained f rom three to four animals.  

TABLE 20 Number of AFC in Spleen of Immunized Mice af ter  Injection 
of Extracts  f rom Various Organs (M • m) 

Organ from which extract 
was prepared 

Hypothalamus 
Pineal gland 
Spleen 

Number of AFC after injection of extract 
(per animal per day) 

mg 

14-+ 4,94 
180-+ 25,5 
563-+ 114 

<0,01 
<0,01 

0,4 

0,1 mg 

63--+ 5,0 
t 40-+ 20 
335-+ 20 

_ Injection of 
physiological 
saline 

[ 
0,05 I 46,5-- + 3,49 

<0,0l l 55,8----- 3,78 
d0,0 ! 460-+ 22, ! 

Note. Each f igure is the resul t  of investigation of 9-13 mixtures  of spleen 
cells,  each of which was obtained f rom 3 mice 

immunogenesis  was stimulated and the effect was par t icu la r ly  c lear  if based on counting the number  of 
AFC. The Mgher dose of the substance had a g rea t e r  st imulating effect.  The highest  degree  of stimulation 
(by 11-15 times) was observed when the response in the control  groups was weakest.  

Unlike the thymic ext rac t ,  extracts  f rom t issue f rom the hypothalamic region of the brain,  injected 
in a dose of 1 mg per  animal,  great ly  reduced the immune response (Table 2). The prepara t ion f rom the 
pineal gland appreciably s t imu l~ed  the indices of immunogenesis :  The number  of AFC in the spleen reached 
250-320% of the control .  

Splenic extract  p repared  by the same method as the other extracts  had a weaker effect on these in- 
dices of immunogenesis :  Deviations f rom the control were  22-27%~ 

The resul ts  conf i rm the fact that a low-molecular-weight  (10,000) sub s t ra te ,  stimulating immuno-  
genesis  in the heterologous o rgan i sm,  can be isolated f rom the thymus.  The d iscovery  of a subsl~ance with 
a s imi lar  action in the pineal gland supports  the observat ions  of Csaba et al. [7], who found that the ability 
of pinealectomized animals to give a p r i m a r y  immune response  is depressed.  

Since destruct ion of the hypothalamic nuclei,  according to some observat ions,  has an immnnodepres-  
sant action, it might be expected that an extract  f rom that region would st imulate immunogenesis .  However,  
it was found to have an inhibitory action. P resumably  destruct ion of a reas  of the hypothalamus st imulates 
the production of factors  inhibiting immunogenesis  in them~ 

It must be emphasized that the extracts  tested were not themselves  immunogenic.  The i r  fu r ther  
study in relation to different forms of immune response,  and also in relation to the mechanism of their  
action, thus appears to be highly promis ing .  
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