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cally be classified as ' id iopa th ic '  m a y  indicate  t h a t  Sertoti 
cells are congeni ta l ly  lacking in normal  con ten t  of energet ic  
subs tances  and re la ted  enzymes ;  on tile o ther  hand,  the  
presence and d i s t r ibu t ion  of glycogen and 1-4 AP in the  
' acqui red '  case m a y  represen t  a condi t ion  s imilar  to  the  
normal  Sertol i  cell. The  large a m o u n t  of 1-4 AP,  in cor- 
respondence  to  the  pe r i tubu la r  muscle cells found  in the  
' t rue  aplasia ' ,  m a y  be re la ted  to lack of ut i l izat ion of 
glycogen, caused by  the  absence  of the  tubu la r  moti l i ty ,  
which  p robab ly  p!ays a role in the  spermatogenes is  is. 

Riassunto. Nella <~sindrome da sole cellule di  Sertoli  
congeni ta  o id iopat ica  ~> (aplasia germinale  vera) la 1-4 AP, 
r icercata  con me tod i  is tochimici ,  r isul ta  assente  in cor- 
r i spondenza  dell 'epi tel io del tubulo  seminifero e si pre- 
sen ta  in quan t i t g  apprezzabi le  in sede per i tubula re  (cel- 
lule muscolari) .  Nella <<sindrome da sole cellule di Ser- 

toli  acquisita>>, conseguente  a t r a t t a m e n t o  radiante ,  il 
c o m p o r t a m e n t o  delia 1-4 A P  8 del t u t t o  simile a quello 
del test icolo normale.  II me todo  appare  p e r t a n t o  utile per  
la diagnosi  differenziale fra le due forme, su base  isto- 
chimica.  
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Free-Running Circadian Rhythm in Wood Mouse (Apodemus flavicollis Melch.) under Natural Light- 
Dark-Cycle 

Under  na tu ra l  condit ions,  c i rcadian r h y t h m s  are a lways 
influenced by  per iodical ly  changing c i rcumstances  and 
therefore  no t  free-running.  For  m a m m a l s  and birds  a t  
least,  l ight  is the  mos t  i m p o r t a n t  'Zei tgeber ' ,  which 
develops the  spon taneous  r h y t h m  to exac t ly  24 h. The 
locomotory  ac t iv i ty  of the  wood mouse (Apodemus/lavi- 
collis Melch.) was regis tered con t inuous ly  in the  runn ing  
wheel  in Oulu (Finland) (65~ ' N, 25~ ' E). The mouse 
was in an isolated room wi th  na tura l ly  f luc tua t ing  tem-  
pera ture  and  wi th  a window looking NV~ r. 

F r o m  20.5 to 1.6 the  mouse ran  wi th  the  per iod 
T 24.4 h wi th  reduced act iv i ty .  In  the  last  2 of these 
days  the  beg inn ing  of ac t iv i ty  took place af ter  sunrise. 
On 3.6. the  mouse was d i s tu rbed  by  feeding, and a f te r  
a phase-sh i f t  it  ran  again wi th  the  same length  of period, 
r 24.4 h, as before, unti l  7.6. The last  3 beginnings  of 
ac t iv i ty  again took place af ter  sunrise. After  2 days,  wi th  
comple te ly  reduced ac t iv i ty  and af ter  a new phase-sh i f t  
it  ran 5 days  again wi th  ~ 24.4. The beginning of ac t iv i ty  
took place dur ing these  5 days  always af ter  sunrise:  on 
10.6. 7 rain and on 14.6. 1 h 46 rain af ter  sunrise. There-  
after,  a l though the  nights  were growing still shor te r  and 
average l igh t - in tens i ty  of the  day was higher,  the  c i rcadian 
r h y t h m  became  shor ter  (3 -- 23.6) in the t ime  of 14..6 to 
30.6., af ter  which it was again synchronized  to 24 h by  
means  of na tura l  l ight-dark-cycle.  One special feature  
was t h a t  the  resynchron iza t ion  took a long t ime,  more  
t h a n  a for tn ight .  

The na tura l  l ight -dark-cycle  has a ra ther  cons t an t  range 
of oscillation, bu t  towards  the  nor th  and sou th  pole it 
changes  grea t ly  according to the  season. In  the  polar  
regions the  range of oscil lat ion is much  smal ler  in winter  
and sum m er  t h a n  in spr ing and au tmnn .  Al though  Oulu 
is s i tua ted  172 km south  of the  Arct ic  circle, the  l ight 
in tens i ty ,  on the  br igh t  n ights  in the  beginning of June,  
is a t  midn igh t  50 lux and in m i d s u m m e r  100 lux 
according to my  measurements .  Because the  m i n i m u m  
value of the  l ight  in tens i ty  in the  n igh t  is so great,  the  
range of oscillation becomes smaller  and also the  'Zeit-  
geber '  weaker.  On the  o ther  hand,  it  is known t h a t  if the  
2 l ight  in tensi t ies  have  the  same dura t ion  (in na tu re  LD 
12: 12), the  weak 'Zei tgeber '  is s trongest ,  bu t  the  more  
the  LD-ra t io  devia tes  f rom this, the  weaker  becomes the  
,Zeitgeber. '  And  last ly if (as in this  case) da rk- t ime  
becomes too short ,  the  range of deve lopmen t  is exceeded 

and the  biological oscil lat ion is no longer  synchronized,  
in spi te  of the  24 h 'Zei tgeber '  per iodic i ty  1. Because the  
range of forcing oscil lat ion became  small  owing to the  
great  l ight  in tens i ty  in the  night ,  and, a t  the  same t ime,  
the  LD-ra t io  grew to its grea tes t  value 21.7:2.3, the  
'Zei tgeber '  was too weak to synchronize  the  locomotory  
ac t iv i ty  of the  wood mouse.  
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The activity of a wood mouse in the summer 1967. Horizontal bars, 
time when the mouse was active; black triangle, feeding on 3.6. 
The vertical curves show sunset and sunrise, 

Zusammen/assung. Bei Versuchen  mi t  W a l d m g u s e n  
(Apodemus flavicollis Melch.) wurde  im So mmer  1967 
172 km siidlich des Polarkreises  (kiirzeste Zeit zwischen 
Sonnenun te rgang  und -aufgang 2,3 h, Beleuchtungss t / i rke  
um Mi t t e rnach t  bis 100 Lux) frei laufende zirkadiane Pe-  
r iodik  gemessen.  
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