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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. 

w .  B. (2~ ~ 

Department o/Zoology, University o/Cati/ornia, 
Berkeley (Calilornia 94720, USA), 
September 14, 1966. 

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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Dtlrati0tl of diff ho W~,L , erent parts of the sleep cycle in rats wit ut (C) and 
.,'h~L stimulation (ST) of the caudate nuclei. White columns : duration 
rh_~elencephalic sleep phase in sec (measured from the end of one 
aa+~uulllbeacephalic- sle4n~ ~.*,hase to the beginning of the following one)', 

~aea Columns: rhomboencephalie sleep phase (measured with re- 
spect to the onset and termination of the regular theta activity in the 
hipP°earnpi) ; black columns: arousal reaction following immediately 
after rhombeneephalic sleep. Average values with S.E. of the mean; 

n: number of measurements iu the group. 

s t a r t s  w i t h  TP ,  w h i c h  is fol lowed b y  RP .  The  g r a d u a l  
d e s a c t i v a t i o n  of t h e  R A S  d u r i n g  T P  seems to  be  one  of 
t h e  neces sa ry  c o n d i t i o n s  for  t h e  o n s e t  of  RP .  The  i n t r i n s i c  
process  of r e t i c u l a r  d e s a c t i v a t i o n  m i g h t  be  in f luenced  to  
some  e x t e n t  b y  s t i m u l a t i o n  of t h e  c a u d a t e  nuclei .  Th i s  
s t i m u l a t i o n  can  in f luence  t h e  e x c i t a b i l i t y  of t he  b r a i n  
w i t h o u t  v i s ib le  changes  in t h e  s leep ing  E E G  ( the  c a u d a t e  
sp ind les  r ecorded  a t  t he  co r t ex  d i s a p p e a r  a t  t h e  b e g i n n i n g  
of s t imu la t i on ) .  

Zusammen]assung. Die t e l encepha l i s che  Sch la fphase  
de r  R a t t e  k a n n  bei  l ang  d a u e r n d e r  e l ek t r i s che r  Nucleus-  
c a u d a t u s - R e i z u n g  deu t l i ch  v e r k t i r z t  werden ,  

T . R .  W E I s s  

Laboratory o/ Neurocybernetics, Institute o/ Physiology 
o/~he Czechoslovak Academy o/Sciences, Prague 
(Czechoslovakia), July  27, 7956. 

Variability Within and Between Strains for 
Mating Behaviour Parameters in 

Drosophila pseudoobscura 
SplEss a n d  LANGER 1 d e m o n s t r a t e d  v a r i a b l e  m a t i n g  

SPeeds for  h o m o k a r y o t y p e s  in  D. pseudoobscura, a n d  
t¢~UL and  PARSONS* c o n f i r m e d  th i s  for  S t a n d a r d  (ST) 
~ o  d Ch i r i eahua  (CH) h o m o k a r y o t y p e s .  B o t h  e x p e r i m e n t s  

Wed ST h o m o k a r y o t y p e s  to  h a v e  a f a s t e r  m a t i n g  
stPe ed t h a n  CH, in  sp i te  of d i f ferences  in  e x p e r i m e n t a l  
eChlti s i n "  que.  KAUL a n d  PARSONS resu l t s  were  b a s e d  o n  

f_ gte pa i r  ran t ings ,  wh ich  m a d e  i t  easy  to  o b t a i n  d a t a  
ur du ra t ion  of c o p u l a t i o n  also, T h e  s t r a i n s  used  b y  KAuI.  

~13atd PARSONS were de r ived  b y  in te rc ross ing  3 ST a n d  3 
s t ra ins  col lec ted  a t  Ma t he r ,  Cal i fornia  b y  Prof .  TI~. 

0aZ~IA~cSKV in 1959. I n  v iew of t h e  ev idence  of EHR- ~ , who  s h o w e d  t h e  d e v e l o p m e n t  of s exua l  i so la t ion  
~:=cWeen 6 p o p u l a t i o n  cages of  D. pseudoobscura set  u p  
• r0ra t he  same  in i t i a l  popu la t i on ,  a f t e r  a pe r iod  of 4 yea r s  
and 5 m o n t h s  of isola t ion,  i t  seems r ea sonab le  to  enqu i r e  
~ t o  the  poss ib i l i ty  of b e h a v i o u r a l  d i f ferences  in  t h e  
Original 3 ST  a n d  3 C H  s t ra ins .  
ra The e x p e r i m e n t a l  p rocedu re  cons i s ted  of 50 single pa i r  

~tin s for  e a d  for  3 t r ia ls  so ~i ' g e ach  of t h e  6 s t r a in s  rep  te  ' , 
Vlng a t o t a l  of 150 o b s e r v a t i o n s  p e r  s t ra in .  I n  Tab le  In, 
te n u m b e r  of r an t ings  o u t  of 50 in  5 ra in  w i t h  t o t a l s  a n d  

~ean  m a t i n g  speeds  are  ~ iven  for  e a c h  s t ra in .  I t  is c lear  
~ t  t he re  i s  s~,bstantial v a r i a b i l i t y  b e t w e e n  s t r a i n s  b u t  
v_ ~cle be tween  t r ia ls ,  as is c o n f i r m e d  b y  a n  ana lys i s  of 
• ar~ance (Table  Ib)  o n  t h e  p r o p o r t i o n s  m a t e d  o u t  of 50 
~a 5 ra in  a f t e r  a ly ing  t h e  a n g u l a r  t r a n s f o r m a t i o n  2,4 Th~ PP - - " 
~_~  raeans  t h a t  o b s e r v a t i o n s  p u b l i s h e d  p r e ~ o u s l . y  1,2 

Table Ia. Numbers mating in 5 min out of 50 for ST and CH strains, 
with mean mating speeds calculated as in KAUL and PARSONS ~ 

Strain ST-1 ST-2 ST-3 CH-2 CH-5 CH-6 

Trial I 9 37 38 10 32 31 
II 8 28 15 15 27 24 
III  6 42 28 10 15 27 

Total 23 107 81 35 74 82 

Mean mating 
speed (min) 110 2.4 4.0 17 5.1 4.0 

Table Ib. Analysis of variance for ST and CH strains 

Karyotype ST CH 

Degree Mean Variance Mean Variance 
of square ratio square ratio 
freedom 

Strains 2 968.3 14.42 b 307.4 7.45" 
Trials 2 143.7 2.14 52.9 1.28 
Error 4 67.2 41.3 

= P < 0.05• b P < 0.01. 
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