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SPontaneous Adenomata of the Hypophyseal  
Anterior Lobe in Aged Pinealectomized Rats ~ 

The spontaneous  occurrence of a d e n o m a t a  in t he  an-  
terior lobe of t h e  p i t u i t a ry  g land of old l abora to ry  ra ts  
has been known and  s tudied  for  m a n y  years  z-4. The  inci- 
dence of these t umors  appears  to  depend  upon  genet ic  
strain, sex, and age of t he  animals4-% Fur the rmore ,  m o s t  
investigators seem to  concur  t h a t  pers is tence of some 
~ r t  of hormona l  d i sequi l ib r ium is i nvo lved  in t he  pa tho-  
genesis and g rowth  of these p i t u i t a r y  tumors  in m a m -  
mals,-10 

T h e  possible re levance  of the  pineal  organ or  g land to  
acuvity and tumorigenesis  in the  an te r ior  lobe of t he  

Y~ophysis s tems f rom two lines of evidence,  bo th  of 
inch cont inue to be subjec t  to d isagreement .  One line 

of evidence has to do wi th  t u m o r  growth  in pinealecto-  
~ized rats, some inves t iga tors  c la iming accelera ted  

OWth l i - ls  o thers  deny ing  i t  ~. The  o the r  line of evi-  
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c%~ed hypophysea l  weight ,  basophi l  hyperplas ia ,  or  
c~u. er. signs of ac t iv i ty ,  a f te r  p inea l ec tomy  ~- l s ,  o thers  
Ja~rmng no s ignif icant  changes in hvpoDhyseal  we igh t  o r  
s~gns of ac t iv i ty  10-,~. L i t t l e  has beenpre" sented, however ,  
on the s tatus of the  hypophys i s  af ter  long- te rm pinealec-  
foray of a m a m m a l .  
~,Sihling groups of L o n g - E v a n s  female  rats ,  consis t ing of 
V.a°perated, sham-opera ted  and p inea lec tomized  ~ indi-  

!~luals, were kep t  f rom the  t ime  of opera t ion  (at 17-24 
eeks of age) to an age of 20-24 months .  The  an imals  

e in individual  ca~es of wire  mesh  in close ~ r o x i m i t y  
ta h other.  T h e y  recmved  the  same s t andard  d ie t  and  

P Water ad l ibi tum,  and a un i fo rm photoper iod  of  14 h 
of light per  day.  10 an imals  were ki l led when  a b o u t  20 
raOUths old and 27 when a p p r o x i m a t e l y  2 years  old. The  
aniraals were perfused and  the  bra ins  f ixed and  t rea ted  
aCCOrding to the  me thods  of CAMMERMEYER ~. Serial  
transverse paraff in  sections of bra in  and hypophys is  in 
Situ, and 7 microns in thickness,  were s ta ined in pa r t  by  
aalperiodic acid-Schiff  technique ~ and in pa r t  by  H~L~I 'S  
t~i~hyde fuchsin m e t h o d  ~s. 

Ypophvseal tumors  were not  observed in the  ra ts  t h a t  
and died due to na tu ra l  causes dur ing the  course of t he  

pos t -opera t ive  period, nor  in those  killed a t  20 mon ths  of 
age. B u t  of the  27 (9 unopera ted ,  9 sham-opera ted  and  9 
pineatectomized)  carr ied to 2 years  of age, 4 (2 unopera ted  
and 2 p inealectomized)  had  hypophysea l  tumors .  The  3 
of these  t h a t  were sa t is fac tor i ly  p rese rved  were mass ive  
a d e n o m a t a  of t he  an te r ior  lobe, compress ing and d is tor t -  
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en.: t. Hypophyseal chromophilic adenoma ia transverse section of 
ia~ 1re brain of a pinealectomized rat. The neurohypophysis and pars 
th~e .~. edia have been compressed to one side by the tumor. Note also 

e distortion of the thalamus and the dilation of the ventricles. The 
tumor measures 511a mm wide by 3t]~ mm high. 

Fig. 2. Typical area in chmmophobic hypophyseal adenoma of an un- 
operated rat. Note the dense and thick masses of parenchymal cells 
without much evidence of differentiation. Periodic acid-Schiff and 

hematoxylin. 
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ing other portions of the hypophysis as well as the hypo- 
thalamus and more dorsal brain regions (Figure 1). 
Although the animals bearing hypophyseal tumors did 
not  have apparent  tumors in other organs, 2 of the ani- 
mals lacking hypophyseal hyperplasia had mammary  
tumors (1 unoperated and 1 pinealectomized), and a third 
had an ovarian tumor (pineatectomized). The sole well- 
preserved hypophyseal tumor of an unoperated rat  was a 
chromophobe adenoma consisting of relatively solid 
masses and cords of small parenchymal cells (Figure 2). 
The hypophyseal tumors of the pineatectomized rats were 

at least part ly chromophilic, having scattered or regioni~l 
masses of larger parenchymal cells with more cytopla:~ 
which sometimes stained weakly to moderately with tn 
periodic acid-Schiff technique (Figure 3). No aldehy de 
fuchsin-positive cells were found in these tumors, aL- 
though small numbers of them were seen in  anterior lobes 
of non-tumorous animals. These chromophilic adenonlat~ 
were characterized also by  having a greater blood content, 
localized in large and irregular channels between the 
usually slender strands of parenchymal cells. TheSe 
features of the tumors in the pinealectomized rats are n0~ 
necessarily referable to the absence of the pineal, sinCe 
such features of apparent ly similar tumors have bee~ 
noted in normal old female rats by other investigatOrS" 
Nevertheless, further investigation of the effect 0{ 
pinealectomy on the cytology of hypophyseal tumors !s 
needed, particularly with the use of a large number v 
animals and quant i ta t ive examination of a tendency, t0 
develop tumor parenchymal cells of a more chromophfll: 
and differentiated type. With the available results neither 
the incidence nor the characteristics of the hypophySe£ 
tumors appear to be distinguished significantly or cer" 
ta inly in the pinealectomized animals. 

Fig. 3. Typical area in chromophilic hypophyseaI adenoma of a 
pinealectomized rat. Note the slender strands of parenehymal cells 
between the vascular channels. Compare with Figure 2. Both 
Figures are from the same magnification. Periodic acid-Schiff and 

hematoxylin. 

Zusammen]assung. Es wurden Vorkommen und Eigen" 
schaften des Hypophysenadenoma bet altersschwache~ 
I~atten nach Pinealektomie beschrieben. Trotzdem io 
Tumoren zirbeIdrtisenloser Tiere gr6ssere Parenchy ~" 
bildung und gr6sserer Blutgehalt  erscheinen, kSnnen die 
vorliegenden Ergebnisse keinen entscheidendeu Unter" 
schied best~tigen. 
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Influence of L o n g - L a s t i n g  S t i m u l a t i o n  of the 
Caudate Nuclei  on Sleep Cycle in R a t s  

I t  was shown previously, that  before the onset of the 
rhombencephalic sleep phase (RP) a gradual decrease in 
the excitability of the reticular activating system (RAS) 
develops 1 and that  the onset of R P  may be delayed by 
subthreshold stimulation of the mesencephalic reticular 
formation during the telencephalic sleep phase (TP) 2. 
The question solved in this paper is whether st imulation 
having an inhibitory effect on the brain (mainly on 
RAS) 3 may shorten the durat ion of the TP. 

Bipolar electrodes were implanted in the frontal cortex, 
dorsal hippocampus, and caudate nucleus bilaterally in 8 
rats. The length of different parts of the sleep cycles 
(Figure) was measured from 22 all-day (0900-1600) re- 
cordings in freely moving animals placed in a dimly 
il luminated sound-proof chamber. T h e  recording was 
performed repeatedly 2 or 3 times on every rat either with 
or without all-day synchronous stimulation of both 
caudate nuclei with single rectangular pulses (duration 
0.5 msec, repetition rate once every 2 or 3 see). The 
amplitude of the pulses was chosen individually; they 

were capable of evoking at  the beginning of stimulatiO~ 
in the waking state clear-cut caudate spindles s (howeVer~ 
this phenomenon soon disappeared as a consequence ~ 
repetition of stimulation). In  some cases we started w i t  
recordings during stimulation and continued with contrOi 
recordings the next  day, in others vice versa. 

Evaluat ion of the results (Figure) shows that  stimula" 
tion of the caudate nuclei evokes a slight bu t  statistically 
significant decrease in the durat ion of the TP. Tl~e 
length of RP  and arousal reaction occurring in rodents 
regularly after the R P  was not  changed. 

The cyclic nature of sleep is a characteristic feature of 
mammals 4. In  physiological conditions sleep alw ays 
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