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The w r i t e r s  showed previous ly  [3, 5] that low-molecu la r -we igh t  polypeptides f rom the thymus and c e r e -  
b r a l  cor tex  s t imulate  the p r i m a r y  immune response  to sheep ' s  red blood cel ls  (SRBC) in mice .  A s imi l a r ,  but 
much weaker  act ion on the immunologic reac t iv i ty  of an imals  is exer ted  by the low-molecu la r -we igh t  f rac t ion  
f rom thymus polypeptide [4]. 

The object  of this investigation was to compare  the effects  of low-molecu la r -we igh t  f rac t ions  of poly- 
peptide nature f rom the thymus and c e r e b r a l  cor tex on the p r i m a r y  immune r e sponse  to SRBC in mice .  

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

F r e e z e - d r i e d  p repara t ions  of polypeptide nature with tool. wt. of under 10,000 were  obtained f rom the 
thymus glands and g ray  and white m a t t e r  of the b ra ins  of calves  by acet ic  acid ex t rac t ion  [7]. The polypeptide 
f rom the thymus has been  named thymar in  [4], and the p repa ra t ion  f rom the c e r e b r a l  cor tex  was given the 
working name of "cor texin ."  

By ion-exchange chromatography  on the carboxyl ic  ca t ion-exchange r e s in  "Biocarb"  [6], under s im i l a r  
conditions individual f rac t ions  with a mo lecu la r  weight of not m o r e  than 5000 were  isolated f rom polypeptides 
f rom the thymus and f rom the cor tex  and white ma t t e r  of the b ra in  [8]. On invest igat ion by the ge l - f i l t ra t ion  
method all f rac t ions  were  found to be homogeneous subs tances .  

To de te rmine  the degree  of antigenic kinship of the polypeptides,  s e r a  were  p repa red  against  them and 
c r o s s - a b s o r p t i o n  t e s t s  ca r r i ed  out. The an t i se ra  were  p repa red  by immunizat ion  of rabbi t s  twice with the 
polypeptides in doses  of 20 mg each t ime.  The f i r s t  t ime the m a t e r i a l  was injected in F r e u n d ' s  complete  adju- 
vant, the second t ime  (18 days a f te r  the f i r s t  immunization) without the adjuvant, d i rec t ly  into the popliteal 
lymph nodes. The an t i se ra  thus p repa red  were  tes ted with homonymous p repara t ions  in the complement  f ix- 
ation tes t  (CFT) and also in the complement -dependent  cytotoxic t es t  with thymus and bone m a r r o w  cel ls  of 
CBA mice .  When the cytotoxic act ivi ty of the an t i se ra  was tes ted,  at l eas t  200 cel ls  were  counted and their  
viabil i ty was a s s e s s e d  with the aid of a 0.2% aqueous solution of t rypan  blue. 

Absorp t ion  of the an t i s e r a  was ca r r i ed  out at 37~ for  1 h and at 4~ for  18 h in the ra t io  of 10 mg poly- 
peptide to 1 ml  t e s t  an t i se rum.  Al together  10 an t i s e r a  were  tes ted.  

Expe r imen t s  were  ca r r i ed  out on 270 male  CBA mice  weighing 16-18 g. The tes t  subs tances  were  
injected subcutaneously in 0.5 ml  of physiological  saline daily for  5 days be fo re  immunizat ion  of the an imals  
and for  3 days  the rea f t e r .  The mice  were  immunized by a single intravenous injection of 5• 106 f resh ly  
obtained SRBC, washed with physiological  sal ine.  On the 4th day a f t e r  immunizat ion the hemagglut inin t i ter  
of the blood s e r a  was de te rmined ,  and the number of d i rec t  (IgM) and indirect  (IgG) an t ibody-forming  cel ls  
(AFC) was de te rmined  in the spleen cel ls .  Di rec t  AFC were  es t imated  by Je rne  and Nordin 's  method [12], 
i n d i r e c t l y b y D r e s s e r  andWor t i s '  method [10], using rabbi t  s e r u m  (1 : 400) against  mouse IgG, isolated with the 
aid of eapry l ic  acid. The number  of d i r ec t  and indirect  AFC was exp re s sed  per  106 ka ryocy tes .  Antibodies 
were  de te rmined  in each mouse  individually, AFC in pools of three  spleens  f rom the animals .  
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TABLE 1. Effect of Low-Molecular-Weight  Fractions from Brain and Thymus Polypeptides 
on Level  of Immune Response in Mice (M �9 m) 

Preparation 
Dose, ~zg/g  Number 
body weight/ animals 
day 

~ eciprocal of 
emagglutinin 

I titer in 
}serum direct (IgM) 

Physiological saline 
Fraction from polypeptide of white matter 

of brain 
Fraction from polypeptide of gray matter 

(cerebral cortex) (cortexin) 

Fraction from polypeptide of thymus 
(thymarin) 

1,0 
0,25 
1,0 
0,25 
0,05 
0,0i 
1,0 
0,25 
0,05 
0,01 

51 
18 
3(3 
18 
18 
33 
18 
18 
18 
18, 
18 

125,3-+I 1,0 
155,5-+16,0 
137,7-+18,8 
960,0-+42,9* 
533,3-+2I ,3" 
155,0-+ 15, 1 
I38,6-+6,2 
946,6~42,6* 
501,1-+21,3" 
142,2-+16,0 
138,0__+21,6 

Number of AFC per 106 
splenic karyocytes 

of 

16,5-+1,6 
18,1-+_+2,6 
17,5-+0,6 
82,5-+1,2* 
64,5-+1 ,i* 
44,4-+1,7" 
26,5__+0,9* 
72,6+2,4* 
49,1~1,0" 
38,2-+1,7" 
17,0-+0,4 

indirect (IgG) 

16.2+3,4 
18, I-+3,0 
16,3-+0.9 
78,5-+1.4* 
61,9-+1,6* 
43,0+1,5" 
25,8~1,2" 
71,3+2,1" 
42,8-+0,8* 
37,4-+I ,3* 
i6,5-+1,3 

*Difference statistically significant compared with corresponding index in animals receiving 
physiological saline (P < O. 001). 

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

Characterist ic  properties of the polypeptides isolated from thymus, cerebral  cortex, and white matter 
were as follows.  Sera against thymarin, cortexin, and polypeptide from the white matter of the brain interacted 
in the CFT with homonymous preparations in dilutions of 1 : 64, 1 �9 128, and 1 �9 32, respect ively .  Sera against 
thymarin, exhausted with eortexin, lost their ability to react with eortexin, but interacted with thymarin in dilu- 
tions of 1 : 8-1 : 16. Sera against cortexin, after absorption with thymarin, lost their ability to react with thy- 
marin, but continued to react with eortexin in dilutions of 1 : 16-1 : 32. Both groups of antisera were completely  
exhausted by the homonymous antigens, but they did not lose their activity after absorption with polypeptide 
from the white matter of the brain. Correspondingly,  sera against polypeptide from the white matter of the 
brain reacted with neither thymarin nor cortexin. 

In the complement-dependent cytotoxic test,  sera  (1:10) against polypeptides from thymus and cerebral  
cortex led to death of 81.6 • 3.2 and 49.3 :L 4~ thymus cel ls  respect ively .  Sera against polypeptide from the 
white matter of the brain, on the other hand, had practically no effect on the thymoeytes: The index of their 
cytotoxicity was only 8 ~: 1.9%. None of the antisera reacted in the eytotoxic test with bone marrow cel ls .  

It will  be clear from Table 1 that injection of fractions from thymarin or cortexin into mice  in doses  of 
1 and 0.25 #g/g led to a considerable increase both in the level  of circulating antibodies and in the numbers of 
direct and indirect AFC. The preparation from the cortex in a dose of 0.25 # g / g  st imulatedAFC formation by a 
significantly higher degree than the same dose of the fraction from thymarin (P< 0.001). Injection of fractions 
from thymarin or eortexin into mice  in a dose of 0.05 #g/g stimulated the production of direct and indirect AEC 
but did not affect the hemagglutinin level .  In a dose of 0.01/~g/g only the fraction from cortexin increased the 
number of AFC. Injections of the preparation from thymarin in this dose had no effect in general  on the immune 
response  of the animals .  Injection of the fraction from polypeptide isolated from the white matter of the brain 
did not affect the immunologic indices, even in cases  when the preparation was injected in large doses  (Tablel) .  

The wri ters  showed previously  that a homogenate of cerebral  cortex [1] and the low-molecular-weight  
polypeptide eortexin, isolated from it [5], have a stimulating action on immunogenesis .  The resul ts  of the 
present investigation confirm these observat ions  and indicate that a biological ly active low-molecular-weight  
homogeneous fraction, with whteh the stimulating effect of cort ical  t issue on immunogenesis  is connected, can 
be isolated from cortexin. 

Stimulation of the immune response  to SRBC by fractions from thymarin and cortexin is connected with 
the effect of the fractions on T-ce l l s ,  for sera  against thymarin and cortexin reacted in the complement -de-  
pendent cytotoxic test  with thymoeytes  but did not react with bone marrow cel ls .  

It must be emphasized that polypeptides from the thymus and cortex and their fractions were prepared by 
the same methods using the same isolation techniques.  They were antigenieally related and had a s imilar  
molecular  weight: That of the polypeptides was under 10,000, and of their fractions about 5000 and 3500, 
respect ive ly ,  

Cross -reac t ing  0-antigen of the thymus and brain is known [2, 9, 11, 13, 14] to be present in the cortex but 
absent in the white matter of the brain. According to the results  now obtained, a factor stimulating immuno- 
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genes is  also is p resen t  in the cor tex only, and not p resen t  in the white m a t t e r  of the bra in .  It is ant igenical ly 
s i m i l a r  to polypeptide f rom the thymus and di f fers  f rom polypeptide f rom the white m a t t e r  of the bra in .  This 
sugges ts  that the c e r e b r a l  cor tex contains polypeptide of t hymar in  type, or  that biological ly act ive subs tances  
of the thymus and b ra in  a re  s i m i l a r  to or  identical with 0-ant igen.  The proof of this hypothesis ,  as well  as 
the solution to the problem of d i rec t  par t ic ipat ion of the act ive b ra in  substance in immunogenes is ,  requ i re  a 
m o r e  penetra t ing and detailed investigation.  
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All normal  human and rabbi t  s e r a  and also the IgG isolated f rom them have been shown to r e a c t  with 
human and bovine hear t  valve f ib rob las t s .  These reac t ions  a re  evidently due to the presence  of F c - r e c e p t o r s  
on the m e m b r a n e s  of hear t  valve f ib rob las t s  [1]. According to observa t ions  by other  w o r k e r s  [9], F c - r e c e p -  
t o t s  appeared  in cu l tures  of human skin f ib rob las t s  only a f te r  infection with cy tomega lov i rus .  The problem of 
the p resence  of F c - r e c e p t o r s  on f ib rob las t s  of the in ters t i t ia l  connective t i s sue  (ICT) of the hear t  and t i s sues  
of the joints has not been studied. By now F c - r e c e p t o r s  have been found on the sur face  of var ious  cei ls  (on 
lymphocytes ,  mac rophages ,  and l iver ,  kidney, and placental  cel ls  [5, 7, 10, 11]). These r e c e p t o r s  have been 
shown to differ:  Some r eac t  with immunoglobulins in the fo rm of a complex with antigen, some with mono-  
m e r l e  immunoglobulins,  some with different  c l a s s e s  of immunoglobulins [5, 8, 13, 14, 15]. 

The object  of this invest igat ion was to study some spec ia l  f ea tu res  of F c - r e c e p t o r s  found on hear t  valve 
f ib roblas t s  and also to s ea rch  for  s i m i l a r  r e c e p t o r s  on f ib rob las t s  of the ICT of the myocard ium and joints 
and in cul tures  of mouse  f ib roblas t s  (L-ce l l s ) .  
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