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consider  t h a t  the  numer ica l  value of the  corre la t ion coeffi- 
c ient  (r) is equal  to  0.62 in Rana, 0.64 in Discoglossus and  
0.71 in Triturus, we can conclude tha t ,  be tween  the  2 
quant i t i es  re la t ive to  the  da ta  in quest ion,  there  exists  a 
s ta t i s t ica l ly  s ignif icant  correlat ion,  in the  nucleoli  of the  
oocytes  of the  th ree  species considered.  

The s ta t i s t ica l  analysis  carr ied out  on the  oocytes  of 
Rana esculenta, Discoglossus pictus and  Triturus cristatus 
has conf i rmed once more  t h a t  t he  nucleolini,  t hough  
absen t  ill the  smal les t  nucleoli,  become increasingly 
numerous  as the  size of t he  nucleoli  increases. However ,  
the re  were seen to be differences as regards  the  regression 
coeff icient  (by/x), which  was found  to  be 0.10 ill Rana, 
0.16 in Discoglossus and  0.26 in Triturus. The value of the  
regression coefficient  found  in Discoglossus in comparab le  
wi th  t h a t  of Echinus 9, which  is found  to  be equal  to 0.15 ; 
t h a t  re la t ive  to  Triturus is ve ry  close to  t h a t  of Bu]o s, 
equal  to 0.28; bu t  t h a t  found in Rana differs f rom all the  
species considered.  As regards  t he  correla t ion coefficient  
(r), the  values  were found  to be fair ly close in the  3 species 

s tudied,  being 0.62 in Rana, 0.64 in Discoglossus and 
0.71 Triturus. The corre la t ion coeff icient  of Triturus is. 
s o mew h a t  comparab le  wi th  t h a t  of Bu[o, which  is equal  
to  0.75. Consequent ly ,  the  mos t  s ignif icant  correla t ion is 
to  be found in Triturus. 

Riassunto. Le indagini  s ta t i s t i che  e f fe t tua te  sui nucleoli  
degli ovoci t i  di Rana esculenta, Discoglossus pictus e 
Triturus cristatus hanno  consent i to  di  confermare  che i 
nucleolini,  assent i  net  nucleoli  pifi piccoli, d iven tano  
sempre  pifi numeros i  co l l ' aumenta re  delle d imensioni  dei 
nucleoli. Nelle t re  specie in esame sono s tar t  al tresi  o t t enu t i  
coefficienti  di correlazione a p p r o s s i m a t i v a m e n t e  simili. 
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A d r e n a l e c t o m y  E f f e c t  o n  P i t u i t a r y  C e l l  T y p e s  

The cellular origin of each p i tu i t a ry  ho rmone  can be 
ascribed to one par t icu lar  cell type,  bu t  ACTH is ascr ibed 
to bo th  ~-1 and  fl-3 (y or c) cells 1. Avoiding  e laborate  
s ta in ing  techniques ,  we propose  to s t u d y  the  dynamic  
aspec t  of p i tu i t a ry  his to logy in adrena lec tomized  ra ts  by  
a s imple and  funct ional  approach.  W i t h o u t  the  inh ib i to ry  

Table I. Effect of bilateral adrenalectonly on p!tuitary histology in 
mature male rats  

Number Percentage 

a b c a b c 

Sham control 192.1 161.0  143.3 39.0 3 2 . 4  28.6 
1 day 139.6 163.1  101.3 34.5 4 0 . 4  25.1 
2 days 159.5 187.5  104.0 35.4 4 1 . 6  25.1 
3 days 154.6 231 .3  135.3 29.6 44.4 25.0 
5 days 138.0 212 .2  101.7 30.5 4 7 . 0  22.5 

Results are pooled from 2 experiments and expressed as average cell 
number per field and cell percentage per field. 

effect  of c i rcula t ing  glucocorticoids2, the  a d e n o h y p o p h y -  
sis is subjec ted  to prolonged act ion of the  cort ical  releasing 
factor  3. Thus,  hyper func t ion  of the  ACTH secret ing cells 
m a y  render  it de tec tab le  by  H - E  s ta in ing  and autoradio-  
graphy.  

Material. Male Wis ta r  ra t s  (200-250 g) were bi la tera l ly  
adrena lec tomized  by  mid -ven t r a l  l aporo tomy.  In  par t ia l  
adrena lec tomy,  only  the  adrena l  con ten t  was squeezed 
out.  Control  ra ts  were sham-opera ted .  P i tu i ta r ies  were 
f ixed in alcoholic Bouin, sect ioned at  5 ~m and  s ta ined 
wi th  H-E.  Cells were counted  wi th  a grid a t  •  to 
8 fields (about 0.1 m m  2) were chosen f rom each p i tu i ta ry .  
Each  cell t ype  was counted  separate ly .  High  specif ici ty 
3H-lysine and ZH- thymid ine  was given i.v. at  40 ~Ci/100 g 
for 1 h. Slides were coa ted  wi th  I l ford I f  2 emulsion a t  
1 : 1 di lut ion and developed wi th  K o d a k  Microdol-X 4. 

1 F. H. NETTER, Endocrine system and Selected Metabolic Diseases 
(Ciba Collection of Medical Illustrations; Ciba 1970), voI. 4, pp. 10 
and 11. 

2 L. MARTISII, Archs int. Pharmacodyn. 7dO, 156 (1962). 
3 R. BURGUS and R. GUILLEMIN, A. Rev. Biochem. 39, 499 (1970). 
4 A. FICQ, Monograph, Inst. Interuniv. Sci. Nucl., Bruxelles 1961, 

p. 18. 

Fig. 1. a) H-E staining of rat anterior pituitary in sham control. Fig. 2. a) Incorporation of 8H-lysine in sham control. 
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Fig. 1.b) H-E staining of rat anterior pituitary 5 days after adre- Fig. 2.b) Incorporation of 8H-lysine in rat anterior pituitaries; 3 days 
nalectomy, after adrenalectomy. 

Table II. Effect of Adrenocorticotropii1 on pituitary histology of adrenalectomized young male rats (100 g) 

Number Percentage 

a b c a b c 

Sham control 
Bilateral adrenaleetomy 1 day 
Bilateral adrenaleetomy 3 days 
Bilateral adrenaleetomy 3 days + ACTH 

Partial adrenalectomy 3 days 
Partial adrenalectomy 3 days -~. ACTIt 

190.5 135.2 105.5 44.2 31.3 24.5 
181.7 137.0 187.7 41.5 31.3 27.1 
132.0 197.0 150.0 27.5 41.1 31.3 
163.7 154.5 121.0 37.3 35.2 27.5 

127.0 174.2 146.0 27.0 39.0 30.0 
182.5 139.2 114.0 41.9 32.1 26.1 

6 IU Cortropin (Organon) was injected i.m. the 2nd and 3rd day post-operation. Results are expressed as average cell number per field and 
cell percentage per field. 

Results. Adrena l ec tomy  caused a gradual  decrease in 
eosinophil ia of a cells w i th  a c o n c o m i t t a n t  decrease in 
cell number .  In  contras t ,  b cells became more  d i s t inc t  
w i th  a p inkish-blue  cy top lasm 1 day  af ter  opera t ion ;  
t h e y  became  ve ry  d i s t inc t  5 days  later.  Whi le  these  
chromophi l ic  changes  progressed,  c ceils a lways remained  
vaguely  s ta ined  and lumped  toge the r  as clusters  of 2-3 
cells (Figure 1). 

In  sham controls,  a ceils represen ted  the  p r e d o m i n a n t  
cell t y p e  wi th  b and c cells followed in decreasing number .  
Adrena lec tomy  reversed th is  p ropor t ion  be tween  cell 
types ,  c cells also t ended  to  decrease in n u m b e r  bu t  the i r  
percen tage  remained  fairly cons t an t  due to  decreasing 
cell numbe r  per  field (TabIe I). 

I n  young  male rats;  ad renMec tomy resul ted in cell 
pe rcen tage  changes  as observed in ma tu r e  rats.  ACTH 
effect ively min imized  these  changes  in par t ia l ly  as well 
as bi la teral ly  adrena lec tomized  ra ts  (Table II).  

Adrena l ec tomy  caused a preferent ia l  incorpora t ion  of 
a H-lysine into c cells, and  to  a less extent ,  b cells. Silver 
grain concen t ra t ion  over  a cells was indis t inguishable  
f rom t h a t  of background  or s inusoid area (Figure 2). 
Incorpora t ion  of 3H- thymid ine  was min imal  in b o t h  
control  and  adrena lec tomized  rats.  

Discussion. Adrena l ec tomy  revealed a cons is ten t  pa t -  
t e rn  of p i tu i t a ry  cell t y p e  changes,  i.e. decrease in a cells 
and  increase in b ceils wi th  c cells re la t ively  unchanged.  
Since ACTH can minimize  these  changes,  the  specific 
effect  of ad rena lec tomy appears  to  be significant.  The 

absence of a H - t h y m i d i n e  incorpora t ion  indicates  t h a t  in- 
crease in b cells due to  mit, osis is mos t  unlikely.  Changes 
in cell n u m b e r  is more  p robab ly  a result  of dedif ferent ia-  
t ion  of a cells and  hype r func t ion  of b ceils. Since ACTII  
carries 4 lysine residues out  of 39 amino acids 5, preferent ia l  
incorpora t ion  of 3 H-lys ine  in to  c cells in adrena lec tomized  
ra ts  m a y  e i ther  indica te  ACTH synthesis ,  or more  likely, 
a hyper func t iona l  s ta te  of these  cells prior  to  convers ion 
into b cells. 

Rdsumd. Dans  l ' h y p o p h y s e  du ra t  normal ,  les cellules 
a occupen t  39%.  Apr~s l ' ad rena lec tomie  bilat6rale, les 
cellules b dev iennen t  le t ype  cellulaire p r6dominan t  (47 %) 
au prof i t  des cellules a, t and i s  queles cellules c res ten t  peu 
chang6es. L ' A C T H  minimise  ce c h a n g e m e n t  des types  
cellulaires. Cela indique  que l ' ad rena lec tomie  a caus6 un 
6tat  hyper fone t ionne l  des cellules de t y p e  b. 
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