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The avian adenohypophysis  is dist inguished by marked  zonali ty of the dis tr ibut ion of ce r t a in  types  of 
gland cel ls ,  hormones ,  and t i s sue -  specif ic antigens. T i s sue -  specific adenohypophyseal  antigen A-.l, c h a r a c -  
t e r i s t i c  of the caudal lobe of th is  gland, is  known to be p re sen t  in chickens.  The b iochemica l  nature of this  
antigen is  not ye t  known. Immunohis tochemica l  invest igat ions  conducted on b i rds  of va r ious  spec ies  have 
shown that an t i s e ra  against  p i tu i ta ry  ho rm ones  of m a m m a l s  can r eac t  with avian p i tu i ta ry  and can be used to 
identify co r respond ing  types  of endocr ine  ce i l s  [6, 10, 11]. 

In the invest igat ion descr ibed  below immunoreac t ive  somatot rophlc  hormone  (STH) and pro lac t in  were  
identified in chickens  by the use of e l e c t ropho re s i s  in po lyac ry lamide  gel (PAG), e lec t rophore t ic  blotting, and 
an t i se ra  against  m a m m a l i a n  hormones .  

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

The adenohypophysts  was r emoved  f rom White Leghorn  hens and divided into cephalic and caudal lobes.  
The t i s s u e s  were  homogenized in ice-cold  dist i l led water ,  adjusted to neutral  o r  weakly alkaline pH, and a f te r  
centr i fugat ion,  the ex t r ac t s  were  f r e eze -d r i ed .  The polypeptide composi t ion of the t i s sues  was studied by 
e l e c t r o p h o r e s t s  in PAG with sodium dodecylsutfate  (SDS-PAGE) in T r i s - H C l  and a T r t s -g lyc ine  buffer  sys -  
t em [9]. E l e c t r o p h o r e s i s  was  c a r r i e d  out in p la tes  14 cm long, fo rmed  with the use of a l inear  ac ry lamtde  
concentra t ion gradient  of 10-20%. The  dose of the f r e e z e - d r i e d  substance in the s amples  was 100 and 50 #I 
of applicat ion buffer .  The get a f te r  e l e c t r o p h o r e s i s  was stained with 0.04% Coomass ie  Bright  Blue G-250 in 
a 3.5% aqueous solution of pe rch lo r i c  acid [8], photographed,  and dried. The molecu la r  weight of the polypep-  
t ides  was de te rmined  by means  of a l ow-molecu la r -we igh t  ki t  (Pharmac ia ,  Sweden), with a set  of p ro te ins  with 
a range of m o l e c u l a r  weights  f r o m  14 to 94 kt lodal tons (kD). 

E lec t rophore t i c  f r ac t ions  of adrenohypophyseal  polypept tdes  were  t r a n s f e r r e d  f rom the unstained p la tes  
to n i t roce l lu lose  f i l t e r s  (from Schleicher  and Schuel, West  Germany)  by the e lec t rophore t tc  blotting method 
in 0.025 M T r i s - g l y c i n e  buffer ,  pH 8.3 [14]. Control f i l t e r s  with t r a n s f e r r e d  f r ac t ions  were  stained with a so- 
lution of Ponceau-S  (Beckman, USA). F o r  immunochemtca l  detection of polypeptides,  the blotted f i l t e r s  were  
t r ea ted  with p rev ious ly  obtained rabbi t  an t t s e ra  against  human STH [2] and against  bovine pro lac t in  [3], and 
an t i s e rum against  ex t r ac t  of chicken p i tu i ta ry  gland, which revealed ,  in pa r t i cu la r ,  t i s sue - spec i f i c  a n t i g e n  
A-1 [1]. The r eac t ions  were  developed with the aid of a p e r o x i d a s e - a n t i p e r o x i d a s e  complex (PAP complex,  
f rom Dako, Denmark) ,  by the method of unlabeled antibodies with the PAT complex [13] used in immunohis to-  
chemica l  invest igat ions.  

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

In the study of ex t r ac t s  p r e p a r e d  f rom whole adenohypophyses,  and f rom the cephalic and caudal lobes,  
by the S D ~ P A G E  method, 48 f rac t ions  of polypept ides  were  d i scovered  in the chicken adenohypophysis  (Fig. 1). 
Approximate ly  one- th i rd  of the e lec t rophore t i c  spec t rum of the adenohypophyseal  polypept ides  was composed  
of s t rong f rac t ions  (15 f rac t ions) ,  fo rming  br ight ly  stained bands in the get. The remain ing  f rac t ions  stained 
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Fig. 1. Polypeptide composit ion of 
chicken adenohypophysts according 
to resul t  of SDS--PAGE. 

much less  strongly, and they included 5 or  6 f rac t ions  which are rare .  The chicken adenohypophysis contains 
8 f ract ions  of h igh-molecular -weight  polypeptides with mol. wt. of over  95 kD, 39 f ract ions  of polypeptides 
with mol. wt. of between 14 and 95 kD, and 2 f ract ions  with mol. wt. of under 14 kD, migrat ing rapidly in SDS- 
PAGE. The cephalic and caudal lobes of the adenohypophysis, as shown by comparat ive analysis  of their  com-  
position, have s imi lar  sets of polypeptides. At the same time, it was shown that one of the strong fractions,  a 
f ract ion of polypeptides with tool. wt. of 26 kD, is charac te r i s t i c  of the caudal lobe and is not found in the 
cephalic lobe of the adenohypophysts. Meanwhile, f ract ions of polypeptides with mol. wt. of 27 and 25 kD and 
rapidly moving peptides with mol. wt. below 14 kD are seen more  c lear ly  in the cephalic lobe. 

To detect polypeptides immunochemical ly  s imi lar  to mammalian  STH, e lectrophoret ic  blotting of f r ac -  
tions of ex t rac t s  of the whole adenohypophysis and of ex t rac ts  of the caudal lobe of the chicken adenohypophysts 
was used. On incubation with ant iserum against human STH, in both vers ions  of the react ions one band stained 
for peroxidase was developed, corresponding to a strong fract ion of polypeptides with mol. wt. of 26 kD(Fig.  2). 

To identify the t i ssue-spec i f ic  antigen A-1 of the chicken adenohypophysis, a rabbit ant iserum obtained 
against the cathodal fract ion of chicken adenohypophysis, isolated by e lec t rophores is  in agar gel [1], was neu- 
t ra l ized with a f r eeze -d r i ed  extract  of chicken liver,  in a dose of 5 mg/ml .  On development of the ni trocel lu-  
lose f i l ters  with e lect rophoret tc  f rac t ions  of polypeptides f rom the whole adenohypophysis and f rom the caudal 
lobe of the chicken adenohypophysis,  the ant iserum reacted with polypeptide fract ions with mol. wt. of 64, 37, 
and 26 kD (Fig. 2). Additional neutral ization of the ant iserum with f r eeze -d r i ed  ext rac t  of the cephalic lobe of 
the chicken adenohypophysis in doses  of 1-5 m g / m l  led to inhibition of the reaction with polypeptides with 
mol. wt. of 37 kD. On neutralization of the ant iserum with a f r eeze -d r i ed  preparat ion of chicken blood serum 
in a dose of 10 mg/ml ,  marked weakening of the reaction with the fract ion with tool. wt. of 64 kD took place, 
although under these c i r cums tances  complete "extinction" of the immunochemical  react ion was not achieved. 
With an increase  in the dose of the f r e e z e - d r i e d  preparat ion f rom the cephalic lobe of the adenohypophysis to 
10 mg/ml ,  the reaction with polypeptides of the fract ion with mol. wt. of 26 kD also ceased, in agreement  with 
data showing that the cephalic lobe of the chicken adenohypophysis contains only a small number of cells  p ro-  
ducing STH and of cells containing antigen A-I. 
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Fig. 2. Immunochemica[  identification of STH and of 
t i ssue-  specific antigen A- 1 of chicken adenohypophysis. 
1) Electrophoret ic  blotting of f ract ions of extract  of 
whole chicken adenohypophyses (control}, stained with 
Ponceau-S solution; 2) blotting of paral lel  path in SDS-- 
PAGE, the same extract .  Development of ant iserum 
against human STH; 3) e lect rephoret ic  blotting of para l -  
lel path in SDS-PAGE, the same extract .  Development 
of ant iserum again st extract  of chicken pituitary.  

Fig. 3. Immunochemical  identification of prolact in in 
chicken adenohypophysis. 1) Separation of extract  of 
cephalic lobe of chicken adenohypophysis in SDS-PAGE, 
left p a t h -  100 #g of f r eeze -d r i ed  preparat ion,  r ightpath 

- 50 pg. Stained with Coomassie  Bright  Blue G-250; 2) 
e lect rophoret ic  blotting of paral lel  path in SDS--PAGE, 
the same ext rac t  (electr ical  t r ans fe r  control), stained 
with Ponceau-S solution; 3)blotting of paral lel  path in 
SDS-PAGE, the same extract .  Development with anti- 
serum against bovine prolactin.  

Polypeptides immunochemical ly  s imi lar  to mammal ian  prolact in were identified on f i l ters  after  e lec t ro-  
phoretic t r ans fe r  of f ract ions  of ex t rac t s  of the whole chicken adenohypophysis and of its cephalic lobe. On 
development with ant iserum against bovine prolactin,  one distinct band corresponding to polypeptides with reel. 
wt. of 25 kD was found in ex t rac ts  of the whole adenohypophysis. In r~actions with extract  of the cephalic lobe 
of the adenohypophysis, two other weakly stained polypeptide f ract ions  with tool. wt. of 27 and 28 kD also were 
developed (Fig. 5). 

It can be concluded f rom these resul ts  that in the polypeptide spectrum of the chicken adenohypophysis 
the fraction with tool. wt. of 26 kD, charac te r i s t i c  of the caudal lobe of the adenohypophysis, is immunoreac-  
rive STH. According to data in the l i terature ,  STH of the chicken pitui tary gland, isolated by chromatography 
on DEAE-cel lulose,  has a tool. wt. of 23 kD, the same as human STH [7]. The cause of the d iscrepancy  be- 
tween these data and our own is not quite clear.  As a control  of accuracy  of determination of t oo l  wt. of poly- 
peptides in SDS-PAGE, using 10-20~ gel, a prepara t ion of human STH isolated f rom st ra ins  of Escher ichia  coli t 
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t r ans fo rmed  by methods of genetic engineering [5], was investigated. Two poly-peptide fract ions were discov- 
ered in the sample of "bacter ia l  n STH: the prtncipa[ fraction with mol. wt. of 22.5 kD and a minor fraction 
with mol. wt. of 15 kD. The difference in determination of the molecular  weight of the principal  component 
f rom the value given in the l i te ra ture  of 22 kD [4, 5], is only 0.5 kD. 

Data on immunochemical  identification of polypeptides of the chicken adenohypophysis, obtained in ex- 
per iments  using ant iserum against ext rac t  of chicken pitui tary gland, are evidence that the t i ssue-speci f ic  
A-1 antigen, cha rac te r i s t i c  of the caudal lobe of the adenohypophysis [1], is also a fract ion of po[ypeptides 
with moh wt. of 26 kD and, consequently, it is identical to chicken STH. 

Immunoreact ive  prolactin,  as the experimental  resul ts  show, is represented in chicken adenohypophysis 
as a principal fract ion with mot. wt. of 25 kD and 2 minor  f ract ions  of potypepttdes with tool. wt. of 27 and 28 
kD. The d iscovery  of several  f rac t ions  of polypepttdes, react ing with antiserum against bovine prolaetin, in 
the chicken adenohypophysis is in agreement  with data in the l i tera ture  on the polymorphism of this hormone 
in mammal s  and the existence of " i sohormones"  of prolactin,  differing in their  level of biological activity [12]. 
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