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The effect  of low-molecu la r -we igh t  polypeptides (tool. wt. under  10,000), isolated by acet ic  acid 
ex t rac t ion  f rom the bovine thymus and c e r e b r a l  cor tex  and white m a t t e r ,  on indices of ce l lu la r  
and humora l  immunity  was invest igated in exper iments  on adult thymectomized  CBA mice .  Thy- 
m e c t o m y  sharply  reduced the number  of T cel ls  in the spleen.  The ability of these  mice  to p r o -  
duce both IgM and IgG ant ibody-forming  cel ls  and humora l  antibodies to sheep ' s  red blood cel ls ,  
a thymus-dependent  antigen, was cor respondingly  reduced cons iderably .  Subcutaneous injection 
of polypeptides f rom the thymus or  c e r e b r a l  cor tex  into an imals  in a dose of 1 ~g/g over  ape r iod  
of 8 days not only comple te ly  r e s t o r ed  the T cell  population of the spleen and the immunologic r e -  
act ivi ty of the thymec tomized  mice ,  but actual ly ra ised  these  indices by 50-100~ compared  with 
an imals  undergoing a mock  opera t ion  and receiving physiological  sal ine.  Ex t r ac t  f rom the white 
m a t t e r  of the b ra in  had no biological  act ivi ty.  
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The 0 antigen c h a r a c t e r i s t i c  of the thymus-dependent  lymphocyte  population in var ious  spec ies  in ani-  
m a l s  is a lso  p r e s e n t  in the b ra in  [1, 7, 11]. This antigen is assoc ia ted  mainly  with the g ray  m a t t e r  (cortex) 
and is vir tual ly  absent  in the white m a t t e r  of the b ra in  [1, 6]. 

Components isolated f r o m  the thymus  have been shown to s t imula te  the immune response  in animals ,  
espec ia l ly  a f te r  thymec tomy,  when they r ep lace  the r ecep to r s  of the T cel ls  functionally [2, 10, 13]. The ques -  
tion a r i s e s  whether  subs tances  contained in the c e r e b r a l  cor tex  also pos se s s  this effect.  

The object of this invest igat ion was to c o m p a r e  the effect  of polypeptides isolated f rom the thymus and 
the c e r e b r a l  co r t ex  and white m a t t e r  on indices of ce l lu la r  and humora l  immunity  in thymec tomized  mice .  

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

Ext rac t s  f rom the bovine thymus and c e r e b r a l  cor tex  and white m a t t e r  were  obtained by acet ic  acid ex-  
t r ac t ion  followed by prec ip i ta t ion  of the ex t rac ted  m a t e r i a l  with acetone [4] and were  provided for  the inves t i -  
gat ion by V. G. Morozov and V. Kh. Khavinson to whom the wr i t e r  is gra teful .  These  ex t rac t s  consis ted of 
var ious  f rac t ions  of polypeptide m a t e r i a l  with a m o l e c u l a r  weight of under  10,000. 

The polypeptide f rom the thymus has been named thymar in  [2]. The p r epa ra t i on  f rom the c e r e b r a l  c o r -  
tex was provis iona l ly  named cor texin .  

Exper imen t s  were  c a r r i e d  out on 120 m a l e  CBA mice  weighing 16-18 g. Thymec tomy was p e r f o r m e d  
on 96 animals  under  superf ic ia l  e the r  anes thes ia  by a modif ied method of GalMn and Dobkin [3]. A mock  o p e ra -  
tion was p e r f o r m e d  on 24 mice ,  i .e . ,  all s tages  o ther  than r emova l  of the thymus were  c a r r i e d  out. 

Polypeptides isolated f r o m  the thymus or  the c e r e b r a l  cor tex  or  white m a t t e r  we re  injected in a dose of 
1 #g/g body weight, in 0.5 ml  physiological  sal ine,  into the exper imenta l  thymectomized  animals  2.5-3 months  
a f te r  the opera t ion subcutaneously for  5 days before  and 3 days a f te r  immunizat ion.  Physiological  sal ine was 
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TABLE 1. Effect of Low-Molecular-Weight  Polypeptides f rom Thymus and Cerebra l  Cortex 
and White Matter on Immunologic Indices in Thymectomized Mice (M ~m; n = 12) 

Index 

Number of T cells in lymph nodes 
(index of cytotoxicitv of antibrain 
serum), % 

Number of T cells in spleen (index of 
cytotoxicity of antiDrain serum), 
*/, 

Nunaber of direct (IgM) AFC in 10 6 
splenic ~aryocytes 

Number of indirect (IgG) AFC in 10 6 
splenic karyocytes 

Reciprocals of serum hemagglutinin 
titer 

Thymectomized mice receiving various substances Mice under 
I going mock polypeptide pol> peptide polypeptide operation and 

physiological from white from gray from thyroids 
saline ~natter of brain matter of brain (thkmarin) iphj.siolo~ica llreceivin2 

~sarine 

58,5___6,1 

4,0_0,3 

17,3"+-1,2 

13,8_1,9 

253,3___14,8 

57,4• 

4,6___0,4 

18,5_2,0 

16,3• 

333,3_44,5 

59,6-+'6,1 

40,4_1,9" 

67,0___2,3* 

62,8__+ 5,9 $ 

1120,0_+59,3" 

60,0_+5,8 

35,8+- 2,1 "~ 

62,5+-2,0* 

59,4___5,4T 

1066,0• 

59,3+__4.7 

28,9__+2,0 

42,0+__2,3 

39,3+_5,0 

533,3_+ 29,6 

*, J', $ Denote indices differing significantly f rom corresponding indices for  animals under-  
going mock operation and receiving physiological  saline at the levels of P< 0.001, 0.05, and 
0.01 respect ively .  

injected in accordance  with a s imi la r  scheme into the control  thymectomized animals and mice undergoing 
the mock operation. Of the animals undergoing thymectomy and the mock operation, some were immunized 
intravenously with sheep 's  red blood cells (SRBC), thoroughly washed with physiological saline, in a dose of 
1 "107 cells ,  and others (not immunized) were used to determine the number  of T cells in the spleen and in 
the lymph nodes. 

The number  of T lymphocytes  was determined in the complement-dependent  cytotoxic tes t  [14] with serum 
against  CBA mouse  bra in  in a dilution of 1 : 10, a concentrat ion causing death of 96.0 �9 1.870 of thymocytes  and 
5.0 i2.170 of bone m a r r o w  cel ls .  The se rum was prepared  by repeated subcutaneous immunzation of a rabbit  
with CBA mouse  bra in  homogenate without Freund~s adjuvant [11], af ter  which it was absorbed at room tem-  
pera tu re  with mouse  l iver  homogenate and with mouse  red blood cells  0VIRBC) and SRBC [1]. Fresh  guinea 
pig serum (1 : 3), absorbed with mouse  l iver  and spleen homogenate, MRBC, and SRBC in a manner  s imi la r  
to absorpt ion of complement  with agarose  [8], was used as the complement.  

To determine the number  of T cells  in the lymph nodes pools of cells  f rom three animals were used; the 
spleens were  tested individually f rom each mouse.  In each sample no fewer than 100 cells  whose viability had 
been est imated with 0.270 aqueous solution of t rypan blue were counted. Altogether 12 mice  in each group 
were  used for  determinat ion of the number  of T cells  in the lymph nodes and in the spleen. 

The animals were  decapitated on the 4th day after  immunization. Their  s e ra  were studied in the hemag-  
glutination tes t .  The number  of d i rec t  and indirect  ant ibody-forming cells  (AFC) was determined in the spleens. 
Direct AFC were revealed by Jerne  and Nordin 's  method [12], indirect  by the method of D r e s s e r  and Wortis 
[9]. To find indirect  AFC~ rabbit se rum (1:400) against  mouse  IgG, isolated with the aid of capryl ic  acid [15], 
was used. The number  of d i rec t  and indirect  AFC was counted in 106 splenic karyocytes .  Antibodies and AFC 
were  investigated individually in each mouse.  Each group studied contained 12 animals.  

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

As Table 1 shows, thymectomy on adult animals led to a sharp dec rease  in the number  of T cel ls  in the 
spleen but had no effect on thei r  number  in the lymph nodes. Ability to form antibodies was depressed in the 
thymectomized mice ,  as shown both by the small  increase  in their  t i te r  and by the dec rease  of 60-6770 in the 
number  of IgM and IgG AFC compared  with control  animals undergoing the mock operation. 

Injection of the prepara t ion  f rom the thymus  (thymarin) or  the polypeptide f rom the ce rebra l  cor tex  
(cortexin) into thymectomized animals not only led to complete res tora t ion  of the T cell population in the spleen 
of the thymectomized mice ,  but gave a considerable  increase  in the number  of T cells compared with animals 
undergoing the mock operat ion and receiving physiological saline (P< 0.05 and 0.001 respect ively) .  The num- 
be r  of T lymphocytes in the lymph nodes was unchanged under these  c i rcumstances .  

Restora t ion of the T cell population of the spleen under the influence of cor texin or  thymar in  in the thy-  
mectomized  mice  was followed not only by recovery ,  but also by considerable st imulation of the immune re -  
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sponse compared  with an imals  undergoing the mock  operat ion.  The number  of d i rec t  and indirect  AFC in- 
c r ea sed  by 50~0 (P< 0.01) and the hemagglut inin t i t e r  by 100% (P< 0.001). 

The ex t rac t  f rom the white m a t t e r  of the b ra in  did not r e s t o r e  the T cel l  population in the spleen of the 
thymec tomized  mice .  It l ikewise  had no effect  on the reduced immunologic reac t iv i ty  of the thymectomized  
an imals .  

The r e su l t s  suggest  that a const i tuent  of the c e r e b r a l  cor tex  possess ing  common fea tures  with the O 
antigen of the T lymphocytes  can be isolated as a polypeptide f rac t ion  able to r e s t o r e  the T cell  population 
of the spleen in thymec tomized  mice  and, correspondingly ,  to s t imula te  the immune r e sponse  to t h y m u s - d e -  
pendent antigen. 

The full r e c ove ry  of the T cel l  population in the spleen of the thymec tomized  mice ,  coupled with the c o m -  
ple te  absence  of any effect  on the num ber  of T ce l l s  in the lymph nodes,  suggest  that thymar in  and cor texin  act  
on the T 1 population of lymphocytes ,  which is sens i t ive  to thymectomy [5] and located predominant ly  in the 
spleen of an imals .  

It m u s t  be emphas ized  that cor tex in  was  isolated by the s a m e  method [4] as the r e f e r ence  subs tance  ex-  
t rac ted  f rom the thymus in this invest igat ion,  namely  thymar in .  However,  the polypeptide ext rac ted f rom the 
white m a t t e r  of the bra in  by a s i m i l a r  method was inactive.  

It is now genera l ly  accepted that  the biological ly act ive  f ac to r  of the thymus,  i.e.,  thymosin  ( thymarin in 
the p r e sen t  investigation),  can confer  immunocompetence  on undifferentiated lymphocytes  [10, 13]. We have 
no evidence f rom which it can be concluded that the bra in  ex t rac t  (cortexin) plays  any d i rec t  pa r t  in the act ivi ty 
of the immune sys t em.  The exis tence  of common  antigenic and biological  p rope r t i e s  in the substances  i so-  
lated f rom the c e r e b r a l  cor tex  and thymus  m a y  point to ce r ta in  common m e c h a n i s m s  in the specif ic  function 
of the nervous and immune s y s t e m s .  
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