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After castration, h3-pertrophy of the basophilic cells producing gonadotropic hormones takes place 
in the anterior lobe of the pituitar T, and their number is increased [1, 2, 3, 4, 1i]. It has also beenrepor -  
ted ffnat increased doses of. estrogens depress  the activity.of the gonadotropic cells [8, 9]. However, the 
quantitative changes in the various groups of cells of the adenoh:~,'pophysis have been inadeq.aatelystudied. 

The object of this investigation was to,determine the quantitative changes in the cell composition of 
the anter ior  lobe of the pituitary in rats  after castrat ion and administration of synestrol  (dihydrostil- 
bestrol).  

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

Experiments were carr ied  out on 1~ female rats  weighing 150 g. The ovaries were removed from 
9 animals (series I), and the other 9 rats  (series I!) received an i~jection of an oily solution of synestroi  
in a dose of 0.4 mg per  animal daily for 7 days. The investigation of va~nal  smears  showed that a pe r -  
manent diestrus was produced in the castrated animals on the second day after  the beginning of the exper i -  
ment, and a permanent estrus in the animals receiving synestrol .  The rats were sacr i f iced 7 days after 
the }J,.~ginning of the experiment. The pituitaries were fixed in mercur ic  chloride-formol f~xing solution. 
Sections were stained by the methods of McManus and Hotchldss [7, 10]. All three types of cells of the 
ade~,hypophysis were counted in three zones: peripheral,  central,  and bordering on +.he pars  intermedia 
of the pituitar3:. Altogether about 100,000 cells were counted. Results obtained previously on normal rats,  
not subjected to an3, form of procedure,  and in a state of diestrus, were used for comparison.  The numeri-  
cal results  were analyzed by statistical methods. 

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

Analysis of the e:cperimental results  (see Table) shows that statistically significant changes took 
place in the number of basophilic cells of the peripheral zone and the zone bordering on the p a r s i n t e r -  
media (i.e., the cells of the gonadotropic series) in the castrated animals by comparison ~'tth the controls.  
In the castrated rats  the number of basop.hils in the peripheral zone increased to 12.76~, and in the zone 
bordering on the pars  intermedia to 11.92~. The intensity of staining of the basophils in these zones was 
ra ther  gTeater than in the control animals, and they stained appreciably brighter than the ~ame cells tn 
the animals receiving synestrol .  

The anterior  lobe of the pi*uitary of the castrated and control rats  " a state of diestrus wan in a 
s imi lar  functional _~m~, because in ~ c ~ e s  a deficiency of e s t r ~ e n s  as present  in the body, lec.dlng 
to an increase in the size and number of cells producing gonadotropie hormone. However, absence of the 
ovaries caused a more  marked increase  in the relative proportion of cells of the gonadotroplc ser ies .  

In the rats  stirmfialed with synestro], compared with the normal rats  and, in part icular,  with the 
castrated animals the basophilic cells of the gonadotropic zones of the adenohypophysis appeared paler, 
and sometimes they were difficult to distinguish from the chromophobes. In the peripheral  zone their  
number fell to 5.89~. Meanwhile the percentage of acidophils increased appreciably and the percentage 
of ehromoph0bes decreased in all the zone~. All these differences .were statist ically significant. In the 
animals receiving synestrol  the percentage of basophils fell only in the peripheral zone, while in the zone 
bordering the pars  intermedia it remained unchanged compared with the normal animals. It may be sup-  
posed that in the zone bordering on the pars intermedia of the pituitary, the basophitie cells do notproduoe 
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Relat ive Propor t ions  of Type of Cells in the Adenohypophysis (in ~) of Fema le  ~L~ts with a Lowered 
and a Raised Es t rogen  Level  

Exper imenta l  con- Acidophilic Ba~ophilic Chr~mophobe 
ditlons Zone cel ls  cel ls  cel ls  

Cast ra t ion (7 days) 

Control (diestrus) 

Synestrol  (7 days) 

Pe r iphe ra l  
Central  
Border ing  on pa r s  in termedia  

Pe r iphe ra l  
Central  
Border ing on pa r s  in te rmedia  

Pe r iphe ra l  
Cen t ra l  
Border ing on pa r s  ln termedia  

30.29• 1.96 
37.67~ i .36 
34..39• 1.40 

30.70~I.04 
35.95 ~ 1.33 
35.9141.33 

41.00~0.53 
41.24• 
42.36~0.76 

I2.76~0.30 
7.83~ 0.32 

11.92_* 0.60 

9.97• 
7.70*-0.70 
6.67• 

5.89• 0.43 
7.24~ 0.27 
6.48• 0.33 

56.93 �9 1.93 
54.47• i .60 
53.66• 1.76 

59.31 �9 1.33 
56.31 • 1.5~ 
57.41~1.45 

53.07~ 0.30 
51.~8~0.48 
51.14~0.60 

fol l ic le-s t imulat ing hormone.  They may possibly  produce luteinizing hormone,  as a resu l t  of which the 
increased  doses of synes t ro l  had no inhibitory effect  on these  cel ls .  The inc rease  in the level of basophilic 
cei ls  in this zone a f t e r  cas t ra t ion  may be explained by r emova l  of the inhibitory action of progestex~ne 
a f te r  r emova l  of the ovar ies .  This  assumption,  however,  r equ i r e s  exper imenta l  ver i f icat ion.  

I t  is difficult at  p resen t  to explain the i nc rea se  in the percen tage  of acidophils in  the animals  r ece iv -  
ing synes t ro l .  In has been c la imed that the act ion of e s t rogen  on the an te r io r  lobe of the pi tui tary inc reases  
the production of prolactin,  whereas  cas t ra t ion  sharp ly  d e p r e s s e s  the lactogenie act~vi~, of the p~,tu~_t~ry 
[5, 6]. Pro lac t in  is known to be produced by the acidophilic cel ls .  Most probably  during the action of 
es t rogens  the acidophilic cel ls  producing prolact in  become m o r e  numerous .  

The theory of the conv~zrsion of chromophobe cel ls  into basophils  and acidophils depending on the 
functional s ta te  of the adenohypophysis is  probably conf i rmed by these  findings. Fo r  instance,  in cas t ra ted  
animals ,  in which the percen tage  of basophils  is inc reased  and tn animals  s t imulated with synest rol ,  in 
which the percentage  of acidophils is increased,  the percen tage  of chromophobes  is reduced, In the f i r s t  
case  this dec rea se  is not s ta t i s t ica l ly  significant,  but evidently only because  the absolute number  of newly 
formed basophils  is  too smal l  to cause  any significant change in the propor t ion of chromophobes .  
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