
INVESTIGATION OF THE THYMUS AS A SOURCE 

OF A HUMORAL FACTOR STIMULATING ANTIBODY 

FORMATION 

. V. Gyulling and I. S. Nikol'skii UDC 612.017.1-06 : 612.438 

By fracl ionat ion of ca l f  thymus ex t r ac t  No. 1A, p r e p a r e d  by the method of Goldstein et al., 
on a column with Sephadex G-25 a f rac t ion  s t imulat ing antibody format ion in newborn ani -  
m a l s  was obtained. Tes t s  of the act ivi ty  of analogous f rac t ions  of ex t r ac t s  of cal f  tonsi ls ,  
spleen,  lymph glands, and l iver  suggested that  the thymus is the sole source  of a specif ic  
humora l  fac tor  s t imulat ing antibody format ion  which m a y  accumula te  in p e r i p h e r a l  lymphoid 
s t r u c t u r e s .  The low act ivi ty  of tons i l la r  ex t r ac t s  does not conf i rm the hypothet ical  ro le  of 
the tonsi l  as  the cen t ra l  organ of immunity ,  cor responding  to the bu r sa  of Fabr ic ius .  
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The thymus has  been shown to produce  humora l  fac tors  that  induce immunocompetence  [3, 7, 12, 
17-19]. Data on the effect  of thymus ex t r ac t s  on antibody synthesis  a r e  few in number  and cont rad ic tory  
in nature  [12, 14, 20]. 

By f rac t iona t ing  ca l f  thymus ex t r ac t  No. 1A, obtained by the technique of Goldstein et  al. [11], on a 
column with Sephadex G-25 the w r i t e r s  i so la ted  a f rac t ion  which s t imula tes  antibody format ion  in newborn 
B A L B / C  mice  and in puppies [1, 2, 5]. However ,  the ef fec t  of f rac t ions  of ex t r ac t s  i so la ted  by the same  
method f rom other  lymphoid s t r u c t u r e s  was not inves t iga ted  in these exper iments .  Such invest igat ions a re  
evidently essen t ia l  i f  the thymus is to be r e g a r d e d  as the source  of the act ive factor ,  m o r e  espec ia l ly  be-  
cause  of r e p o r t s  in the l i t e r a tu re  to the e f fec t  that  some biological ly act ive subs tances  i so la ted  f rom the 
thymus a r e  a lso  p r e s e n t  in other lymphoid fo rmat ions  and do not d i sappear  f rom them af te r  thymectomy[4] .  

The object  of the p r e s e n t  invest igat ion was to study whether  the thymus is the sole source  of the fac -  
tor  s t imula t ing  antibody format ion  d i scovered  by the w r i t e r s .  Another  in te res t ing  aspec t  was the p e r f o r -  
mance  of expe r imen t s  with tons i l la r  ex t rac t s ,  for it  has  been postulated that the palatal  tonsi ls  a re  one of 
a s e r i e s  of lymphoid s t ruc tu r e s  co r respond ing  to the bu r sa  of Fabr ic ius  in bi rds  [7, 13]. 

EXPERII~IENTAL METHOD 

The or iginal  p r e p a r a t i o n s  and f rac t ions  of ex t r ac t s  f rom the ca l f  thymus,  tonsi ls ,  spleen,  lymph 
glands, and l iver  were  obtained as desc r ibed  p rev ious ly  [11]. Act ivi ty  of the f rac t ions  was tes ted  on non- 
inbred newborn mice  and ra t s .  The p repa ra t ions  were  injected subcutaneously into the an imals  in a dose 
of 0.05 ml  within 12 h a f te r  birth: the mice  r ece ived  20 ~g  and the r a t s  100 tzg as prote in  [16]. In some 
expe r imen t s  the f i r s t  f rac t ion  of ex t r ac t s  of thymus and spleen was injected in a dose of 5 and 10 ~g. 

After  10 days  the an imals  we re  immunized  in t raper i tonea l ly  with sheep ' s  r ed  cel ls :  the mice  r e -  
ceived 2.5 • 108 and the r a t s  5 • 108 r e d  cel ls .  On the 4th day the number  of an t ibody- forming  ce i l s  (AFCs) 
in the animals '  spleens  was de te rmined  by the local  hemolys i s  in gel t e s t  [15]. 

The r e su l t s  Were subjected to s ta t i s t i ca l  ana lys is  [6]. 
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TABLE 1. Number of AFCs (per 106 nucleated cells) in Spleen of 
Mice Receiving Frac t ions  of Extrac ts  of Various Calf Organs in the 
Neonatal P e r i o d  

No. of antibody-forming ceils per 10 ~ nucleated cells 
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No. of antibody-forming cells per l0 s nucleated ceils 
fraction I of fraction I of 
spleen (gg) ~ thymus (/~g) 
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<0,001 

*Here and in Table 2, P calculated relat ive to number of AFCs in 
group of animals receiving 0.15 M MAC1. 

TABLE 2. Number of AFCs in 
Spleen of Rats Receiving 
Fract ion I of Calf Thymus and 
Spleen Extracts  in the Neonatal 
Per iod 

Statistical 
index 

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

The resul ts  of the experiments  on mice  are  given in Table 1. 

As Table 1 shows, the f i rs t  fraction of the thymus extract ,  
when injected in a dose of 20gg, caused an approximately sixfold in-  

No. of antibody-forming ce l l s  c r ease  in the number of AFCs compared  with the control  animals r e -  
.per 106 nuclealed ce:ls _ _  ceiving physiological saline. The f i rs t  fractions of extracts  of the 

0,15 M fraction I]fraction I tonsils and spleen also possessed  some activity. However, injection 
I NaO iof spleen]of thymus of 10 gg  of the spleen extract  did not lead to an increase  in the num- 

ber of AFCs,  whereas fraction I of the thymus ext rac t  was highly ac -  
3,5 3,4 ll,7 
1,2 ll, ~ 2,36 rive even in the dose of 5 ~g. 
t5 15 
-- -- <0,01 The resul ts  of the experiments  on newborn ra t s  are  given in 

Table 2. 

They show that as a resu l t  of injection of fraction I of thymus ext rac t  the number of AFCs in the 

A~ 

t~ 
P 

spleens of the experimental  ra t s  was increased  threefold compared with the control  animals receiving 
0.15 M NaCI. Meanwhile fraction I of spleen ext rac t  did not affect AFC formation.  

The resul ts  suggest  that the thymus produces humoral  factors  which stimulate antibody synthesis.  

The activity exhibited by extracts  of the tonsils and spleen in the experiments  on mice  can be r e -  
garded as the resu l t  of circulation of the factor  and its delivery f rom the bloodstream into the peripheral  
lymphoid s t ructures ,  as has been demonstrated for extracts  of a different type [8-10]. 

The low activi ty of the tensill~r extracts  does not support the view that the palatal tonsils are  ana-  
logues of the bursa  of Fabr ic ius .  However, the possibili ty cannot be ruled out that other methods would 
be required in order  to detect the tonsi l lar  bursa- l ike factors .  
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