
The results are  evidence of the similari ty or  identity of antigens specific for stable L-forms of group A 
streptococci and antigens composing the cytoplasmic, including sarcoplasmic, membrane of myocardial muscle 
fibers.  This phenomenon may partly explain why the body does not recognize L-forms as foreign, and this may 
be one of the conditions responsible for  their  long persistence.  
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TISSUE-SPECIFIC ANTIGEN IN THE CAUDAL LOBE 

OF THE CHICK ADENOHYPOPHYSIS 

V. M. Barabanov and D. B. Nikolova-Kitova UDC 591.14'7.4 : 616.097 

A t issue-specif ic water-soluble antigen was discovered in the chick adenohypophysis by 
methods of immunochemical analysis. The content of this antigen was found to be highest in 
the caudal lobe of the adenohypophysis. During embryonic development the antigen was de- 
tected by immunoelectrophoresis and immunofluorescence after  the 13th day. Two forms of 
the antigen were found in chick adenohypophysis - one with high and one with low electro-  
phoretic mobility. It is concluded that cells of the adenohypophysis differ in their  level of dif- 
ferentiation. KEY WORDS: chick adenohypophysis; caudal lobe; t issue-specific antigen. 

The adenohypophysis of the chick embryo is widely used for the comparative study of the principles of 
morphogenesis and development of the functions of this organ inthe individual development of ver tebrates  [3-7, 
9-11]. Yet there have been few studies of the immunochemistry of development of the chick adenohypophysis 
[2, 8]. Together with the study of the dynamics of appearance and cellular localization of hormones for the 
analysis of differentiation of this adenohypophysis, the investigation of its tissue antigens may also yield im- 
portant results .  

The object of the present  investigation was to study the tissue antigens of the chick adenohypophysis with 
the object of discovering specific marker  antigens of differentiation. 
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Fig.  1. Immunoe lec t rophore t i c  analysis  of 
A1. 1) Control:  reac t ion  of normal  human 
s e r u m  (NHS) with anti-NHS; 2-8) detect ion 
of A1 in hens '  adenohypophysis  and chick 
e m b r y o s  by an t i s e rum against  cathodal 
f rac t ion  of adenohyophysis  a f te r  exhaust ion 
with hens '  l iver;  2) ex t r ac t  of cephalic lobe 
(40 m g / m l ) ;  3) ex t r ac t  of caudal ions (40 
m g / m l ) ;  4) the s ame  (10 m g / m l ) ;  5) ditto 
(2.5 m g / m l ) ;  6, 7, 8) p i tu i tary  gland homoge-  
nares f r o m  19-,  15-,  and 13-day e m b r y o s  
r e spec t ive ly .  

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

Expe r imen t s  were  c a r r i e d  out on hens of the Russian White breed.  Adenohypophyses removed  intact o r  
divided into th ree  pa r t s  (cephalic, middle,  and caudal) we re  homogenized in 10 volumes  of dist i l led water ,  pH 
7.2. The e x t r a c t  was lyophil ized and used to p r e p a r e  working solutions in T r i s - b u f f e r  (0.1 M, pH 8.2-8.6) with 
a concentra t ion  of the lyophil ized product  of 40-60 m g / m l .  Ex t rac t s  were  p r e p a r e d  in the same  way f r o m  the 
bra in ,  musc le s ,  kidneys,  and l iver  of the hens and f r o m  adenohypophyses of Centra l  Asiat ic tur t le  Testudo 
horsf ie ld i .  

Ex t rac t  f r o m  whole adenohypophyses was f rac t iona ted  by e l ec t rophores i s  in agar  gel in a 0.1 M T r i s -  
buf fer  sys tem,  pH 8.2-8.6. The agar  was cut into four pa r t s ,  ground in the f rozen  state,  mixed with F reund ' s  
adjuvant ,  and injected subcutaneously into rabbi t s  in a dose of 5-6 ml of the mix tu re  once a month. The com-  
plete  course  of immunizat ion of six rabbi t s  requ i red  360 mg of the lyophilized ext rac t .  Active an t i se ra  were  
obtained a f t e r  the  second re immuniza t ion .  

Methods of immunoe lec t rophores i s ,  immunodiffusion,  and indirect  immunof luorescence  were  used [1]. 
The e l ec t rophore t i c  mobil i ty  of the antigens was calcula ted re la t ive  to the mobili ty of human albumin [13]. The 
ce l lu la r  local izat ion of the antigens was invest igated in chick embryos  at the 13th, 15th, and 18th days of de-  
ve lopment .  The pi tu i tary  glands,  r emoved  with adjacent  t i s sues ,  were  fixed in Bouin 's  fluid o r  1% acet ic  acid 
solution in ethyl  alcohol,  and embedded in paraf f in  wax [12]; sagi t ta l  sect ions 5 ~ thick were  cut. 
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Fig.  2. Local iza t ion  of A l i n  adenohyophysis  of 18-day chick embryo:  a) cephalic lobe; b) cau-  
dal lobe. Indirect  immunof luorescence ,  30".<. 

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

All a n t i s e r a  agains t  the e l ec t rophore t i c  f rac t ions  of the hens '  adenohypophyses contained antibodies 
aga ins t  s e r u m  antigens.  Af ter  exhaust ion with hens, blood s e r u m  only two of them,  obtained against  the catho-  
dal f rac t ion  of adenohypophysis ,  continued to r e a c t  during immunoe tec t rophore s i s  with ex t r ac t  of adenohypo- 
phys is ,  to f o r m  4 o r  5 prec ip i ta t ion  l ines.  Both an t i s e r a  r evea led  an antigen A1 in the adenohypophysis ,  f o r m -  
ing a long prec ip i ta t ion  band when high concentra t ions  of the lyophilized ex t rac t  were  used, comparab le  in 
length with the prec ip i ta t ion  band of human s e r u m  globulin. Exhaustion of the an t i s e r a  with ex t r ac t s  of hens '  
b ra in ,  musc le s ,  and kidneys led to a d e c r e a s e  in the number  of prec ip i ta t ion  bands found in reac t ions  with the 
adenohypophysis ,  and a f t e r  exhaust ion with l ive r  ex t r ac t s  only one prec ip i ta t ion  band (A1) remained .  It can be 
concluded f r o m  these  r e su l t s  that A1 is a t i s s u e - s p e c i f i c  antigen of the hen ' s  adenohypophysis .  An identical  
antigen was also found in the adenohypophysis  of Testudo horsf ie ldi ,  evidence of its weak spec i e s - spec i f i c i t y ,  
but was not found in the r a t  adenohypophysis .  

The dis t r ibut ion of A1 in the hen' s adenohypophysis  was invest igated in exper imen t s  in which adenohypo- 
physes  we re  divided into cephal ic ,  middle,  and caudal  pa r t s .  Immunoe lec t rophore s i s  revea led  A l i n  each of 
these  pa r t s .  The immunochemica l  identity of the cephalic A1 and caudal A1 was conf i rmed by the merging  of 
the cor responding  prec ip i ta t ion  bands inthe immunodiffusion tes t .  At the s ame  t ime,  the ana lys i s  showed s ig-  
nificant d i f fe rences  inthe e l ec t rophore t i c  p r o p e r t i e s  and quanti tat ive content of A1 in the cephalic and caudal 
lobes of the hens '  adenohypophysis .  

During immunoe lec t rophore t i c  t e s t s  with ex t r ac t s  f r o m  the caudal and middle pa r t s  of the adenohypo- 
physis ,  using the lyophil ized ma te r i a l  in concentra t ions  of 60-40 mg / rn l ,  long prec ip i ta t ion  bands were  formed,  
evidence of the cons ide rab le  he te rogene i ty  of A1 in these  pa r t s .  In t e s t s  with ex t r ac t s  f rom the cephal ic  pa r t  

TABLE 1. Relat ive E lec t rophore t i c  Mo- 
bili ty of T i s sue-Spec i f i c  Adenohypophyseal  
Antigen A1 in Hens and Chick E m b r y o s  

Test object p. 

Hens' adenohypho- 
physis: 

cephalic lobe 
cauaal lobe 

Embryonic adenohy- 
hypophysis: 

19 days of de-celop. 
15 " " 
18 " 

M_~m P, 

2 a + - 1 , 2  (18) <0,001 
54---- 1.0 (27) - -  

50~0,4 (4) 
33• l,O (8) <O,OOl 
28----- 0,8 (4) 

<~-,OOl 

Legend. Pl) Significance of d i f fe rences  
f r o m  mobil i ty  of A1 f r o m  caudal lobe, P2) 
s ignif icance of d i f fe rences  f r o m  mobil i ty  
of A1 f r o m  cephalic  lobe; number  of de t e r -  
minat ions  shown in pa ren theses .  
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of the adenohypophysis, using the same concentration of lyophilized material,  shorter  and straighter precipita- 
tion arcs were formed, at the level of the cathodal half of the precipitation bands of A1 from the caudal lobe 
(Fig. 1). The relative electrophoretie mobility of A1 from the caudal lobe was twice that of A1 from the cepha- 
lic lobe (Table 1). 

During serial  dilution of the extracts a visible precipitation band was formed in reactions with the cepha- 
lic part  of the adenohypophysis only in the presence of sufficiently high concentrations of lyophilized extract, 
namely 60 and 40 mg/ml ;  with a concentration of 30 mg/ml  the reactions were  negative. A1 was detected in the 
caudal part of the adenohypophysis over a wider range of dilutions - f rom 60 to 1 mg/ml .  With a reduction in 
the concentration of lyophilized material  in the extract of the caudal lobe the precipitation bands formed by A1 
became shorter  and formed a regular arc. However, the essential point is that the relative electrophoretic 
mobility of A1 was unchanged and differed from the mobility of A1 from the cephalic lobe. 

During embryonic development A1 was found after the 13th day. In reactions with pituitary homogenates 
from 13-, 15-, and 19-day embryos the arrangement of the precipitation bands (Fig. 1) points to a progressive 
increase in relative electrophoretic mobility of A1 in this period, and on the 19th day it was similar to the mo- 
bility of A1 from the caudal lobe of the hens' adenohypophysis. 

For  the immunohistochemical detection of A1 fixation of the pituitary glands with 1% acetic acid in ethyl 
alcohol proved to be the optimal method, for  after fixation with Bouin's fluid specific fluorescence was absent. 
In 13-day embryos cells containing A l w e r e  found only in the lower sector of the caudal lobe; on the 15th day 
of development and in 18-day embryos, on the other hand, massive fluorescence of the cells was observed in 
the caudal lobe; in 18-day embryos, moreover,  Alwas  found in solitary cells located at the periphery of the 
cephalic lobe (Fig. 2). 

It can be concluded from these results tha t the  t issue-specific antigen discovered in the hens' adenohy- 
pophysis is characterist ic  of the caudal lobe. Considering the relatively late appearance of this antigen in 
embryogenesis,  the dynamics of changes in its electrophoretic mobility and cellular localization is evidence 
that the adenohypophysis continues to differentiate after the 13th day of embryonic development. The discovery 
of two forms of the antigen, with high and low electrophoretic mobility respectively, in the hens' adenohypo- 
physis may perhaps indicate that in the definitive adenohypophysis cells containing this antigen differ in their 
!eve1 of differentiation. 
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