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Two frogs (Rana ridibunda), in a state of anabiosis,  were subjected to whole-body y - r a y  i r -  
radiation in a dose of 30,000 R. Examination of the pi tui tary revealed differentiation of cells 
of the pars  in termedia  into chromophil  cells of the anter ior  lobe. This phenomenon is asso-  
ciated with the fact that a vesse l  f rom the anter ior  lobe penetrated into the pars  intermedia,  
along which differentiation of typical chromophil  cells mainly took place. 

An essent ial  factor  in the development and organization of the pars  in termedia  of the pituitary is the 
p resence  of d i rec t  contacts between glandular cells and endings of axons of hypothalamic nettrons. Fibers  
entering the pa renchyma of the pars  in termedia  f rom the proximal  pa r t  of the neurohypophysis terminate  
di rect ly  on the outer membranes  of glandular cells ("neuroglandular synapses") [4, 5, 7, 11, 13]. Vascu-  
lar izat ion of the pars  in termedia  is slight in degree.  In the amphibian pi tui tary large  capil lar ies  are  lo-:  
cared regular ly  at the boundary between the pars  in termedia  and pos te r io r  lobe, while in mammals  they 
pass  along connect ive- t issue septa dividing the glandular parenchyma into areas ,  none of which possesses  
its own blood supply. Conversely,  in contras t  to the pars  intermedia,  the parenchyma of the anter ior  lobe 
has di rect  hypothalamic innervation [8, 9], but it possesses  an ext remely  well-developed sys tem of vascu-  
larization. Most of the blood is ca r r ied  by portal  vesse ls  into the anter ior  lobe f rom the proximal  par t  of 
the neurohypophysis.  The importance of hypothalamic neurohumors  brought by the blood s t r eam for the t ro -  
phic functions of the anter ior  lobe is well known. The neurosec re to ry  sys tem thus induces morpho-func-  
tional differentiation of the adenohypophysis in various ways. Consequently, the factors  regulating the pars  
in termedia  and anter ior  lobe are  not identical. 

Fur ther  confirmation of this view is given by the phenomenon, d iscovered by the wri ters ,  which sug- 
gests  that inversion of differentiation of cells in the pars  in termedia  can take place depending on whether 
the hypothalamus acts on it through nervous o r  vascular  mechanisms.  

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

Whole-body i r radia t ion with 7 rays in a dose of 30,000 R (dose rate 55 R/see) was given to 73 frogs 
(Rana ridibunda) in a state of anabiosis,  and the animals were divided into two groups. The animals of 
group 1 were left in the state of anabiosis at a tempera ture  of 4~ while those of group 2 were kept at 25 ~ 
Unirradiated frogs (group 3) acted as the control.  Massive death of the animals of group 2 was observed 
7 days after i rradiat ion,  while the animals of group 1, kept in a state of anabiosis af ter  i rradiat ion,  were  
sacr i f iced 15 days later  with no evidence of lethal disease.  Some animals were allowed to survive for a 
longer  period and were decapitated af ter  17 days. The pituitary glands of the frogs,  together  with the brain, 
were fixed in Bouin's  fluid and stained with Gomor i ' s  paraldehyde-fuehsin,  and counterstained by Halmi 's  
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method and with Schiff 's  reagent .  The t r i c h r o m e - P A S  r e -  
action was also ca r r i ed  out at the s a m e  t ime,  thereby en-  
abling the thyreot rophs  and gonadotrophs in the pi tui tary  of the 
f rogs  to be dist inguished by the i r  staining p rope r t i e s  [6]. 

Fig. 1. Vesse l  connecting the an t e r io r  lobe 
and pa r s  in termedia .  Para ldehyde- fuchs in  
(Gomor i -Gabe ) ,  200 x. 

Fig. 2. Basophi lce l l s ,  homologous with 
basophi ls  of an te r io r  lobe, make contact  
in p a r e n e h y m a  of p a r s  in te rmedia  with 
cap i l l a ry  shown in Fig. 1. Halmi,  720 x. 

EXPERIMENTAL RESULTS 

In two frogs,  in a s tate  of winter  anabiosis  and sub- 
jected to whole-body 7 - r a y  i r rad ia t ion  in a dose of 30,000 
R, the vascu la r i za t ion  of the pa r s  in t e rmed ia  was increased ,  
and single capi l la r ies ,  which were  not observed  in other  
animals ,  appeared  in the p a r e n c h y m a  of the gland. In sag i t -  
tal  his tological  sec t ions  through the pi tui tary,  a cap i l l a ry  
could be  seen running f rom the neurohypophysis  into the r e -  
gion of the p a r s  in te rmedia  bounding the an te r io r  lobe. This 
v e s s e l  was dilated and filled with e ry th rocy te s  (Fig. 1). 
Around this unusual cap i l l a ry  in the p a r s  in te rmedia  of the 
pi tui tary ,  on its endothelial  cel ls ,  basophi ls  and oxyphils 
could be seen, identical  in the i r  s t ruc tu re  and staining p r o -  
pe r t i e s  with cel ls  of the an te r io r  lobe of the p i tu i tary  (Fig. 2). 

The pa r s  in te rmedia  of the p i tu i tary  of intact  animals  
in a s tate  of anabiosis  contains round cells  of uni form type, 
with cy top lasm packed with fine PAS-posi t ive  and p a r a l d e -  
hyde-fuchsinophil ic  (PF) granules ,  with va r i ed  staining 
activity.  By means of the t r i c h r o m e - P A S  staining method, 
and using the c lass i f ica t ion  of Cord ie r  and Herlant ,  typical  
gonadotrophs (b r ick- red  cells) and thyreo t rophs  (cr imson 
cel ls)  could be detected among the basophi l ic  cel ls  in the 
an te r io r  lobe of the pi tui tary.  

The cy top lasm of cel ls  of the p a r s  in te rmedia  in di-  
r ec t  contact  with the wall of the ves se l  running f rom the 
an t e r io r  lobe into the pa r s  in te rmedia ,  like basophi ls  of the 
an te r io r  lobe, was filled with l a rge  glycoprote in  and PF 
granules .  After  staining with t r i c h r o m e - P A S ,  the newly 
fo rmed  basophi ls  of the pa r s  in te rmedia  were  stained c r i m -  
son only, like the thyreot rophs  of the an te r io r  lobe. Mainly 

P F -  and PAS-posi t ive  basophi ls  were  local ized around the ves se l s  growing into the p a r s  in te rmedia ,  while 
oxyphils were  r ep resen ted  by only two or  th ree  cells.  The nuclei of individual chromophil  cel ls  contained 
seve ra l  a c c e s s o r y  nucleoli,  indicating the i r  inc reased  functional activity. 

A s i m i l a r  phenomenon under  other  conditions was obtained exper imenta l ly  in Bufo a r e n a r u m  [12] 
a f te r  r emova l  of the an te r io r  lobe of the pi tui tary;  60 days af ter  this operat ion,  the p r e sence  of cap i l l a r ies  
was found in the p a r s  in te rmedia ,  which must  have come f rom the median eminence  of the neurohypophysis .  
Along the endothelium of these  newly fo rmed  v e s s e l s  were  located typical  basophi ls  and oxyphils cha r ac -  
t e r i s t i c  of the an te r io r  lobe of the pi tui tary.  The format ion  of chromophi l  cel ls  in the p a r e n c h y m a  of the 
p a r s  in te rmedia  in Rodr igues ' s  exper iments  co r r e l a t e s  with the appearance  of neurosec re t ion  in the m e -  
dian eminence.  

This phenomenon d e s e r v e s  special  attention, because  different iat ion of chromophil  ce l l s  inthe pi tui tary 
depends on the action of a n e u r o s e c r e t o r y  substance brought  f rom the hypothalamus by the blood of the p o r -  
tal  cap i l l a r i e s  [1, 3, 10]. 

On the other  hand, nervous  connections a re  impor tan t  for  different iat ion of the cel ls  of the p a r s  in-  
t e rmed ia ,  and the i r  in ter rupt ion  exper imenta l ly  depr ives  this pa r t  of the gland of i ts  usual functional co r -  
re la t ions ,  leading to unusual hype r sec r e t i on  of i ts  cel ls  [2, 7]. 

Hence, d i f fe rences  in the nature  of the regula tory  fac tors  and in the methods of the i r  influence on the 
glandular  pa renchyma  de te rmine  the specif ic  fea tu res  of different iat ion of the pathological  p ic ture  and of 
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hormonopoies i s  in the adenohypophysis.  Dif ferences  between the connections of different  pa r t s  of the adeno- 
hypophysis  with the sources  of n e u r o s e c r e t o r y  substance a re  evidently de te rmined  phylogenetically.  This 
substance r eaches  the p a r s  i n t e rmed ia  along axons, while it  r eaches  the an t e r io r  lobe ent i re ly  via  the 
v a s c u l a r  sys tem.  

I t  can be a s sumed  that the blood ve s s e l  going into the p a r s  in te rmedia  drags  af ter  it the epithelial  
cel ls  of the p a r e n c h y m a  of the p a r s  tubera l i s  o r  an te r io r  lobe. Such a phenomenon is actually seen in the 
case  of p ro l i fe ra t ion  of epi thel ium penet ra t ing  into i n t e rva scu l a r  spaces .  However,  this assumpt ion  is no 
a rgument  against  the poss ib i l i ty  of different ia t ion of p a r e n c h y m a  in the p a r s  in te rmedia  in the same  manner  
as in the an te r io r  lobe a f te r  the change in c h a r a c t e r  of the regu la to ry  influences. There  is no question of 
the re l iabi l i ty  of the r e su l t s  of Rodr igues ' s  exper imen t s  [12] involving adenohypophysectomy. This worke r  
r emoved  the an te r io r  lobe of a f rog without injuring the capsule ,  so that  the poss ib i l i ty  of spreading of 
epithelial  cel ls  of the an te r io r  lobe into the p a r s  i n t e rmed ia  was comple te ly  ruled out. However,  cel ls  iden- 
t ica l  with the basophi ls  and oxyphils of the an t e r io r  lobe were  fo rmed in the p a r s  in termedia .  Rodrigues 
c o r r e c t l y  explains this phenomenon by the occu r rence  of vascular iza t ion .  Af ter  es tab l i shment  of va scu l a r  
connections,  the d i rec t ion of di f ferent ia t ion of glandular  ce l l s  in the p a r s  in te rmedia  was radica l ly  changed, 
and took p lace  in the s a m e  way as in the an te r io r  lobe. Consequently, there  a re  grounds for  the genera l  
conclusion that the humora l  o r  nervous  connection with the hypothalamus and neurohypophysis  de te rmines  
the fo rmat ion  of morpho-funct ional  c h a r a c t e r i s t i c s  and p r o p e r t i e s  of different  pa r t s  of the adenohypophysis.  
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