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Adrenalec tomy and exposure  to s t r e s s  led to increased  ACTH product ion in ra t s ,  while injection of 
cor t isone inhibited its product ion.  

Changes in the re la t ive  percen tages  of basophil  cells  were  observed  in the zone border ing  the pa r s  
in te rmedia  of the pi tui tary .  It  is concluded that the source  of ACTH in ra t s  is the basophil  cells located 
mainly in the zone bo rde r ing  on the pa r s  in te rmedia  of the pi tui tary .  

I t  is st i l l  debated which cells  of the an te r io r  lobe of the pi tui tary  are  responsible  for  product ion of 
adrenocor t ico t rop ic  hormone  (ACTH). Two different  views a re  held at p resen t .  The adherents  of one cite 
convincing evidence that basophil  cel ls  par t ic ipa te  in ACTH product ion [1, 11, 12, 14, 16, 21]. This has been 
demonst ra ted  under  the optical  mic roscope  by study of the adenohypophysis stained by var ious  methods [1, 
14, 16], and also by immunohistological  investigations [10, 12]. E l ec t ron -mic roscop ic  studies have revea led  
some morphological  s imi la r i ty  between cor t ico t ropic  and thyrot ropic  cells [8, 10, 17], but according to some 
repor t s ,  ACTH is produced by cells  of the gonadotropic s e r i e s  [18, 21]. 

Supporters  of the other  view insis t  that chromophobe or  agranular  cells a re  the source  of ACTH [3, 4, 
19, 20]. Sipers te in  [19], for  instance,  using an autoradiographic  method, distinguished cells in the adenohy- 
pophysis of adrena lec tomized  ra t s  with the highest  level  of pro te in  renewal ,  which she designated as chromo-  
phobes.  She concluded that this chromophobe type of cell  is responsib le  for  ACTH production.  Subsequently 
Siperstein confi rmed this conclusion by e l ec t ron -mic roscop ic  studies [20]. 

Unfortunately there  is no method of specif ic  staining of cor t ico t ropic  cells  at p resen t  available which 
could help to solve the impor tant  p rob lem of the source  of ACTH. Likewise there  is no data in the l i t e ra tu re  
to indicate whether  cor t ico t ropic  cel ls  a re  uniformly dis tr ibuted throughout the adenohypophysis or  whether  
they a re  mainly grouped in one pa r t i cu la r  zone. The determinat ion of the i r  se lect ive  localizat ion could help 
with the fu r the r  study of cells  of this type both with the optical  and e lec t ron  mic roscopes .  

Adrenalectomy and exposure  to s t r e s s  a re  known to s t imulate  ACTH product ion [2, 5]. Conversely,  
an excess  of cor t i sone in the body inhibits ACTH production [6, 7, 15]. 

The object of the p re sen t  investigation was to study the cell  composit ion of the an te r io r  lobe of the 
pi tui tary  at t imes  of increased  and diminished ACTH production and thereby to a t tempt  to de te rmine  what 
type of cell  is responsib le  for  ACTH product ion and the pr incipal  local izat ion of these cel ls .  

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

Exper iments  were  ca r r i ed  out on female  albino ra t s  weighing 200-280 g and males  weighing 160-180 g. 
In exper iment  I the female  ra t s  were  divided into three  groups.  Both adrenals  were  r emoved  f rom the ra t s  
of group 1 (8). The animals  (9) of group 2 rece ived  an in t raper i toneal  injection of 6 mg cor t isone daily; 
group 3 (7 rats)  acted as control .  All the animals  were  sacr i f iced  7 days af te r  the beginning of the expe r i -  
ment.  In exper iment  II two groups of female  ra t s  were  used.  The animals of one group (8) were  exposed to 
s t r e s s ,  while the other  group (6 rats} acted as control .  S t ress  st imulation consisted of placing the expe r i -  
mental  animals in a bath of cold wate r  (5 ~ in which they were  compelled to swim. The ra t s  were  subjected 
to this t r ea tmen t  daily for  6 days.  The f i r s t  s e s s i o n l a s t e d 5 m i n ,  and each success ive  sess ion  was lengthened 
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TABLE 1. Relative Percen tages  of Different Types of Cells in the 
Adenohypophysis af ter  Adrenalectomy,  in Controls,  and after  Admin i s t r a -  
tion of Cortisone to Female  Rats 

Experimental  Zone of adeno-  Acidophil Basophil Chromophobe 
conditions hypophysis cells (in %) celts (in %) cells (in %) 

Adrenalec tomy 
(7 days) 

Control 

Adminis t ra t ion 
of cor t isone 
(7 days) 

Pe r iphe ra l  

Central 
Border ing  on 

pa r s  intermedia 

Pe r iphe ra l  
Central  

Pe r iphera l  

Central  
Border ing  on 

pars  in termedia  

34.93 

38.21 
35.34 

34.77 
37.86 
34,66 

31.91 

37.80 
35.41 

6.18 

7.02 
6.04 

7.48 
7.84 
8.87 

7.08 

6.51 
6.99 

58.89 

54.77 
58.26 

57.75 
54.30 
56.47 

61.01 

55.69 
57.60 

TABLE 2. 
of Female  Rats Ex)osed to Stress  and Intact  Female  Rats 

Stress  s t imula-  
tion (6 days) 

Control 

Relative Percen tages  of Different Types of Cells in the Adenohypophysis 

Experimental  Zone of adeno-  Acidophil cells Basophil cells Chromophobe 
conditions hypophysis (in %) (in ~) cells (in %) 

Per iphera l  

Central  
Border ing  on 

pa r s  intermedia 

35.68 

38.27 

34.69 

34.44 
38.76 
35.80 

8.16 

7.01 

9.81 

7.32 
7.53 
7.02 

Pe r iphe ra l  
Central  
Border ing  on 

pa r s  in termedia  

56.18 

54.17 

55.50 

58.24 
53.71 
57.18 

by 30 sec, so that the las t  exposure to s t r e s s  continued for  7 rain 30 sec.  The animals were sacr i f iced  im-  
mediately after  the last  exposure.  Control animals were sacr i f iced  at the' same t ime. In exper iment  KI, 
ca r r i ed  out on males ,  the animals were divided into three groups.  Both adrenals were removed  f rom the 
ra ts  of group 1 (8 animals}. The ra ts  of group 2 (7) received a subcutaneous injection of 0.5 ml 2% formal in  
solution daily into the thigh, thus causing s t r e s s  Stimulation. The animals (6) of group 3 acted as control.  
Adrenalectomized animals were sacr i f i ced  14 days, and those exposed to s t r e s s  7 days af ter  the beginning of 
of the experiment .  In all the exper iments  the pi tui tary glands of the rats  were fixed in m e r c u r i c  chloride 
- f o r m o l  mixture ,  embedded in paraffin wax, and sections were cut to a thickness of 5 it. In sections stained 
by the method of McManus and Hotchkiss [9, 13] all three types of cells in the an ter ior  lobe of the pituitary 
(acidophil, basophil ,  chromophobe) were counted In three zones:  per ipheral ,  central ,  and border ing  on the 
pars  intermedia .  More than 2000 cells in each zone were counted in each animal. The relative percent -  
ages of all three types of cells were calculated and the resul ts  were subjected to s ta t is t ical  analysis  by the 
F i s h e r - S t u d e n t  method. 

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

Statistical analysis  of the resul ts  revealed  a significant decrease  in the percentage  of basophils in the 
zone border ing  on the: pars  in termedia  of the pi tui tary in adrenalectomized female ra t s  and those receiving 
cor t isone compared  with the controls  (P = 0,001, P = 0.006). 
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TABLE 3. Relat ive  P e r c e n t a g e s  of Different  Types of Cells in the Adenohypophysis of Control 
and Adrena lec tomized  Male Rats  and Male Rats  Exposed to S t ress  

Zone of adeno-  Acidophil cel ls  Basophil  cel ls  Chromophobe cells 
Exper imen ta l  condition 

hypophysis  (in %) (in %) (in ~) 

!ontrol 

~drenalectomy (14 days) 

S t ress  s t imula t ion  (7 days) 

P e r i p h e r a l  
Centra l  
Borde r ing  on 

p a r s  i n t e r -  
med ia  

P e r i p h e r a l  
Central  
Borde r ing  on 

p a r s  i n t e r -  
med ia  

P e r i p h e r a l  
Centra l  
Borde r ing  on 

p a r s  i n t e r -  
med ia  

35.16 
40.77 
37.28 

32.41 
39.03 
30.58 

31.11 
39.39 
31.44 

15.13 
13.93 
15.65 

15.58 
14.11 
22.52 

16.06 
14.33 
22.42 

49.71 
45.30 
47.07 

52.01 
46.86 
46.90 

52.83 
46.28 
46.14 

The d e c r e a s e  in the pe rcen tage  of basophi ls  a f t e r  ad rena lec tomy was unexpected~ However ,  this r e -  
sult can be explained by the ea r ly  t ime  of death of the animals ,  when the basophi ls  were  producing sec re t ion  
intensively and had become  indist inguishable f r o m  the chromophobes .  In an imals  s ac r i f i ced  14 days a f te r  
the beginning of the expe r imen t  a s t a t i s t i ca l ly  s ignif icant  i nc r ea se  in the number  of basophi l s  was found a f t e r  
ad rena lec tomy (exper iment  HI). 

In expe r imen t  I I  a s t a t i s t i ca l ly  s ignif icant  i nc rea se  in the re la t ive  pe rcen tage  of basophi l  cel ls  oc -  
cu r red  in the s a m e  zone in f em a l e s  exposed to s t r e s s  compared  with the controls  ('P = 0.002). 

In expe r imen t  HI, in r e s p o n s e  to ad rena lec tomy  and s t r e s s ,  a s ta t i s t i ca l ly  s ignif icant  i nc r ea se  in the 
pe rcen tage  of basophi ls  was also found in the zone b o r d e r i n g  on the p a r s  in te rmedia  (in both cases  P < 
0.0001). All other  f luctuat ions in the r e l a t ive  pe rcen tage  of cel ls  of the adenohypophysis  we re  not s t a t i s t i -  
cal ly s ignif icant .  

Hence, in r e s pons e  to all p r o c e d u r e s  a s soc ia t ed  with changes in the level  of ACTH secre t ion ,  whether  
in f emale  or  ma le  r a t s ,  s ignif icant  changes took p lace  in the number  of basophi l  cel ls  only in the zone b o r -  
der ing on the p a r s  in t e rmed ia  (Table 1-3).  

I t  can thus be concluded f r o m  the r e s u l t s  of this invest igat ion that the source  of ACTH in r a t s  is the 
basophi l  ce l ls  located main ly  in the zone bo rde r ing  on the p a r s  in te rmedia  of the p i tu i ta ry .  
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