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The effect  of l ow-molecu la r -we igh t  polypept ides  (tool. wt. < 10,000) isolated by acet ic  acid ex-  
t rac t ion  f r o m  bovine c e r e b r a l  co r t ex  and white m a t t e r  and red bone m a r r o w  on the p r i m a r y  
immune r e sponse  to s heep ' s  red  blood ce l l s  was  invest igated in exper imen t s  on 248 male  CBA 
mice .  Subcutaneous injection of the p r e p a r a t i o n  f r o m  the cor tex  (where the 0-antigen c r o s s -  
reac t ing  with thymocytes  is located) into the an imals  fo r  the 5 days before  and 3 days a f t e r  
immunizat ion led to an i nc rea se  of 2.5 t imes  in the hemagglut inin t i t e r  and in the number  of 
d i r ec t  (IgM) and indirect  (IgG) an t ibody- forming  ce l l s  compa red  with the control .  P repa ra t ions  
f r o m  the white m a t t e r  of the bra in  and red bone m a r r o w  had no such effect.  

KEY WORDS: c r o s s - r e a c t i n g  antigens;  thymus;  brain;  s t imulat ion of immune  response .  

The 0-antigen, cha r ac t e r i s t i c  of the thymus-dependent  population of lymphocytes  in animals  of var ious  
spec ies ,  is known to be p r e s e n t  in the b ra in  also [1, 2, 6, 11]. This antigen is predominant ly  connected with 
the c e r e b r a l  g r ay  m a t t e r  (cortex) and is  v i r tua l ly  absent  in the white m a t t e r  [1, 2, 5, 12, 13]. It has  also been 
shown that  subs tances  of polypeptide na ture  isola ted f r o m  the thymus s t imula te  the immune r e sponse  in ani -  
mals ,  e spec ia l ly  a f t e r  thymec tomy,  when they take ove r  the functions of r e c e p t o r s  of T cel ls  [3, 7, 9, 10]. The 
p rob lem a r i s e s  whether  subs tances  contained in the c e r e b r a l  cor tex  p o s s e s s  a s i m i l a r  effect.  

The object  of this invest igat ion was to c o m p a r e  the effect  of subs tances  isolated f r o m  the ce r eb ra l  c o r -  
tex and white m a t t e r  and f r o m  the red  bone m a r r o w  on the immune  r e sponse  in mice  to thymus-dependent  
antigen. 

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

P r e p a r a t i o n s  were  obtained f r o m  the bovine c e r e b r a l  cor tex  and white m a t t e r  and red bone m a r r o w  by 
acet ic  acid ext rac t ion ,  followed by prec ip i ta t ion  of the ex t rac ted  subs t r a t e  with acetone as desc r ibed  p r e v i -  
ously in [4]. These  p r e p a r a t i o n  w e r e  complexes  of f rac t ions  ofpolypept ide nature  with a molecu la r  weight of 
under  10,000. 

Two s e r i e s  of expe r imen t s  were  c a r r i e d  out on 248 male  CBA mice  weighing 16-18 g. The opt imal  dose 
and scheme  of admin is t ra t ion  of the p repa ra t ions  w e r e  de te rmined  in the exper iments  of s e r i e s  I. F o r  this 
pu rpose  the p repa ra t ions  were  injected subcutaneously  into mice  before  immunizat ion with the antigen, a f t e r  
immunizat ion,  and also at var ious  t imes  both before  and a f t e r  immunizat ion in doses  of 5 and 50 #g/g.  The 
act ion of the p repa ra t ions  was a s s e s s e d  by r e f e r e n c e  to the hemagglutinin t i te r .  In the exper iments  of s e r i e s  
II (the main s e r i e s ) ,  var ious  indices ref lec t ing  the action of p repa ra t ions  injected subcutaneously  in a dose  of 
5 #g/g daily for  the 5 days before  and the 3 days a f t e r  immunizat ion of the an imals  were  de termined.  Control  
a n i m a l s  r ece ived  physiological  sa l ine  by a s i m i l a r  scheme.  Sheep 's  red blood cel ls ,  thoroughly washed with 
physiological  sal ine,  were  used as the antigen. 
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TABLE 1. Effect  of Low-Molecu la r -Weigh t  Polypept ides  Isolated f r o m  Gray  and White 
Mat te r  of the Bra in  and Red Bone Mar row on Indices of Immune Response  in Mice (M+ 
m) 

Reciprocal of NumberofAYC/lOS splenic karyoc~es 
Preparation serum hemagglu- 

tirtin titez dJzeet (Iglvl) indirect (IgG) 

202,7~32,6 
(74) 

176,0• 
02) 

15,2___0,4 
(3o) 

physiological saline 

11 3~2,0  
0 2 ) 

Cerebral cortex (gray matter) 448,0_.+86,4" 41,5• 
(3o) (30) 

276,1___41,6 16,4• t ,4 White matter of brain (31) (30) 

Red bone mala'ow 

16,5• 
(30) 

44,7+__5,5* 
(30) 

20.2__+1,7 
(30) 

15,0• 
(12) 

Legend.  1. A s t e r i s k  denotes s ignif icance  of d i f ference  f r o m  cor respond ing  index in 
an imals  rece iv ing  physiological  sa l ine  (P < 0.01). 2. Number  of an imals  shown in p a -  
r en theses .  

The immune r e s p o n s e  was de te rmined  on the 4th day a f t e r  a s ingle  intravenous immuniza t ion  of mice  
with 1 �9 107 red  blood ce l l s  in the hemagglut inat ion t e s t  and by de te rmina t ion  of the number  of d i r ec t  (IgM) and 
indi rec t  (IgG) an t ibody- fo rming  ce l l s  (AFC) in the an ima l s '  sp leens .  D i r e c t A F C  were  detected by the method 
of J e r n e  and Nordin [14] and indi rec t  by the method of D r e s s e r  and Wort is  [8]. Rabbit  s e r u m  (1:400) against  
musc l e  IgG, isolated with the aid of capry l ic  acid [15], was used to detec t  indi rec t  AFC. The number  of d i rec t  
and indi rec t  AFC was e x p r e s s e d  pe r  106 ka ryocy tes .  Antibodies w e r e  de te rmined  individually in each mouse  
and AFC in pools of sp leens  f r o m  th ree  an imals .  

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

The re su l t s  of the exper imen t s  of s e r i e s  I showed that  injection of the p r epa ra t i on  f r o m  the c e r e b r a l  
cor tex  (gray mat te r )  into the an imals  s t imula ted  the immune response .  The m o s t  effect ive dose  was 5/~g/g,  
ff injected fo r  the 5 days before  and 3 days a f t e r  immunizat ion  of the an imals .  P r e p a r a t i o n s  of the white 
m a t t e r  of the bra in  and red bone m a r r o w  did not af fec t  antibody format ion .  In the exper imen t s  of the main 
s e r i e s  (II), al l  p r epa ra t ions  were  accordingly  injected in a dose  of 5 /~g/g in accordance  with the scheme  
mentioned above.  

As Table  1 shows, the p r epa ra t i on  f r o m  the g r a y  m a t t e r  of the brain  had a marked  s t imulat ing effect  on 
the immune r e sponse  i n t h e  an imals .  P r e p a r a t i o n s  of the white ma t t e r  of the bra in  and red  bone m a r r o w  had 
no such action. It  will be noted that  the number  of d i r ec t  and indi rec t  AFC in an imals  rece iv ing  the cor t i ca l  
p r epa ra t ion  was s ignif icant ly  higher  than that  in mice  injected with the p repa ra t ion  f r o m  the white ma t t e r .  
Af te r  injection of the p repa ra t ion  f r o m  red bone m a r r o w  the re  was ac tual ly  a tendency for  the indices of the 
immune  r e s p o n s e  in the mice  to fall .  

The r e su l t s  a re  evidence that  the c e r e b r a l  cor tex ,  where  the c r o s s - r e a c t i n g  0-antigen is located,  also 
contains a f a c to r  of polypeptide nature ,  which can  be isola ted f r o m  it and which s t imula tes  the immune  r e -  
sponse  to thymus-dependent  antigen. I t  mus t  be emphas ized  that  the biological ly ac t ive  f ac to r  was isolated 
f r o m  the c e r e b r a l  co r t ex  by the s a m e  method as the p r epa ra t i on  isolated f r o m  the thymus ( thymarin) ,  which 
the w r i t e r s  desc r ibed  p rev ious ly  [4]. 
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Colonies consis t ing of clones of b o n e - m a r r o w  s t roma l  f ib rob las t s ,  grown in monolayer  cu l tures  
of mouse  and guinea pig b o n e - m a r r o w  cel ls ,  t r a n s f e r  the hematopoie t ic  mic roenv i ronmen t  on 
re t ransp lan ta t ion  into the animal.  Individual clones s imul taneous ly  fo rm bone t i s sue  and c r e a t e  
a m ic roenv i ronmen t  fo r  all  t h r ee  b ranches  of medul la ry  hematopoies is :  e ry thro id ,  myeloid,  and 
megakaryocy t i c .  

KEY WORDS: bone m a r r o w ,  hematopoie t ic  mic roenv i ronment .  

The w r i t e r s  showed p rev ious ly  [6] that the fo rmat ion  of a new hematopoie t ic  organ at the s i te  of h e t e r o -  
topic t ransplanta t ion  of bone m a r r o w  takes  p lace  as a resu l t  of survival  of s t r oma l  mechanocytes ,  which fo rm 
a t e r r i t o r y  fo r  colonization by hematopoie t ie  cel ls ,  i .e.,  they c r ea t e  a hematopoie t ic  mic roenv i ronment .  
S t romal  mechanocy tes  a r e  local ,  and no t  repopulat ing cells:  In the hematopoie t ic  t i s sue  of r a d i o c h i m e r a s  they 
p r e s e r v e  the i r  rec ip ien t  origin,  whe rea s  in he tero topic  g ra f t s  they r ema in  of donor origin [8]. The h e m a t o -  
poiet ic organs  contain clonogenic s t r o m a l  p r e c u r s o r s ,  which can be detected by the fo rmat ion  of colonies con-  
s is t ing  of clones of f ib roblas t s  in cul tures  [3]. During subcul ture  of these cul tures  diploid s t r a ins  of f i b ro -  
b las t s  a r i s e  and, if r e t r ansp lan ted  into the an imal ,  they t r a n s f e r  the hematopoie t ic  mic roenv i ronmen t  [6]. The 
question a r i s e s  whether  individual clones of s t r oma l  mechanoey tes  can t r a n s f e r  the b o n e - m a r r o w  m i c r o e n -  
v i ronmen t  or  whether  coopera t ion  between s e v e r a l  d i f ferent  clonogenic s t roma l  p r e c u r s o r s  is requi red  for  
this purpose .  The invest igat ion desc r ibed  below was c a r r i e d  out to study this p rob lem.  

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

Bone m a r r o w  cel l s  f r o m  adult CBA mice  and guinea pigs were  used f o r  cloning b o n e - m a r r o w  mechano-  
cytes  [5, 7]. Mouse bone m a r r o w  was ex t rac ted  f r o m  the f e m o r a  of the kil led donors;  guinea pig bone m a r r o w  
cel l s  w e r e  flushed out of the f e m u r  by means  of a needle through the dis ta l  epiphysis  of the anes thet ized an i -  
mal ,  a f t e r  c o m p r e s s i o n  of the f em ora l  a r t e ry .  Cell suspens ions  were  f i l te red  through four  l aye r s  of nylon 
and explanted into Roux f lasks ,  the bot tom of which was f i r s t  covered  with collagen gel. Guinea pig cel ls  we re  
cul tured in medium No. 199 with 20% bovine s e r u m ,  mouse  cel ls  in F i s h e r ' s  medium with 15% embryonic  
s e rum.  On the t6 th-30th  day colonies of f ib rob las t s  together  with the collagen gel w e r e  cut out and t r a n s -  
planted into animals .  Colonies of mouse  cel ls  w e r e  t ransplanted  into syngeneic  rec ip ien ts  beneath the capsule  
of the kidney; colonies of guinea pig cel ls  w e r e  autograf ted by introducing them in to the diaphysis  of a homol -  
ogous f emur ,  f r eed  f r o m  bone m a r r o w  and i r r ad ia ted  in a dose  of 5000 R, which was then implanted into the 
musc l e  of the a n t e r i o r  abdominal  Wall. In control  exper iments  collagen gel was implanted beneath the capsule  
of the kidney and i r r ad ia ted  cy l inders  of bone without colonies of f ib rob las t s  w e r e  implanted into the abdominal 
musc le .  After  30-90 days the kidneys and the bone cyl inders  we re  fixed in alcohol and formol ,  decalcif ied,  
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