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Results  and discussion. The results  ob ta ined  wi th  t he  
group of oxy toc in  analogues are given in Table  I and  can 
be summar ized  as follows: (1) The k idney  homogena t e  
inac t iva ted  all th ree  pep t ides  (rate differences were no t  
great  be tween  groups) and the  inac t iva t ion  capac i ty  was 
s o m e w h a t  increased af ter  dialysis. (2) DCOT was  no t  
spl i t  by  cy toplasm,  inac t iva t ion  of DOT decreased mark-  
edly af ter  dialysis of the  cy top lasmat i c  fract ion.  Since 
bo th  analogues differ  only  in the  t ype  of br idge which  
can undergo reduc t ion  in DOT bu t  no t  in DCOT, we 
m a y  assume the  exis tence  of an inac t iva t ion  via  reduc-  
t ion of the  S-S-bond.  In  th is  cell f rac t ion oxy toc in  is 
inac t iva ted  a p p a r e n t l y  by  enzymat i c  sys tems  o ther  t h a n  
DOT as can be concluded wi th  regard to  the  effect  of 
dialysis on the  inac t iva t ion  of bo th  pept ides .  (3) The 
inac t iva t ion  of oxy toc in  by  microsomal  f ract ion is de- 
creased after  the  dialysis in con t ras t  to the  inac t iva t ion  
of DOT and DCOT. 

The results  ob ta ined  wi th  the  vasopress in  group are 
shown in Table II .  Both,  the  homogena t e  and micro-  
somes and  ~he cy top la sm spli t  D A V P  and D L V P  a t  the  
same ra te  as the i r  cor responding  L-forms. There  were also 
insignif icant  differences be tween  dialysed and nondia lysed  
prepara t ions .  

As shown by  pha rmacok ine t i c  evaluat ion,  e l iminat ion  
of analogues in t he  t a rge t  organ does no t  ma rked ly  differ 
f rom t h a t  of the  ma te rna l  hormone  ; using the  an t id iure t ic  
tes t  13 we found an index  of pers is tence 14,15 for all of these  
subs tances  equal  app rox ima te ly  to un i ty  when  doses 
p roduc ing  a 10- to  35-min anur ia  were assayed.  None  of 
the  above  analogues of oxytoc in  had  a p ro t r ac t ed  utero-  
tonic act iv i ty .  

These results  suggest  the  following: (1) A two-s tage  
mechan i sm of inac t iva t ion  (reduction and aminopep t idase  
spli t t ing) can be localized in the  cy top lasm of k idney  
cells. (2) In  the  microsomal  f ract ion there  is appa ren t l y  a 
combined  act ion of undef ined  endo- and aminopep t idases  
(the dialysis removes  a low molecular  weight  cofactor  of 
one system,  as well as a dialyzable  inhibi tor  of the  o ther  
one). (3) A decisive act ion of t rypsin- l ike  enzymes  in inacti-  
va t ion  of vasopress in  can p robab ly  be excluded.  The phys-  

iological s ignificance of these  conclusions is uncer ta in ,  since 
it is no t  known  whe the r  neu rohypophys i a l  ho rmones  
p e n e t r a t e  t h rough  the  cell m e m b r a n e  in to  the  cy top l a sm 
or into the  endop lasmat i c  re t iculum.  

Table II. Inactivation of vasopressin analogues by kidney cell 
particles 

Substance Hydrolytic rate constant a 
(sec -1 • mg protein -1 • 10 -3) 
Homogenate Microsomes Cytoplasm 
N D N D N D 

[L-LysS]-Vasopressin 3.4 11.0 25.0 25.4 9.7 16.5 
[n-LysS]-Vasopressin 10.4 9.4 19.9 9.9 19.6 21.7 
[L-ArgS~-Vasopressin 10.4 11.1 28.2 25.4 19.6 12.5 
[D-ArgSJ-Vasopressin 7.7 11.5 45.1 40.7 20.3 15.0 

Explanation see Table I. 

Zusammenfassung .  Die Inak t iv i e rung  von  Carba-, De- 
amino-  und 8-D-subst i tuier ten Analogen der  neurohypo-  
physSmren H o r m o n e  durch  Schweinen ie renhomogena te  
verl/ iuft  mi t  der  gleichen Geschwindigkei t  wie die des 
Oxytoc ins  und  Vasopressins.  
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Behaviour  of Glycogen  and Related E n z y m e s  in the Sertol i  Cell S y n d r o m e  

The presence and  the  behav iour  of glycogen and of 
1-4 amylophosphory la se  (1-4 AP) in h u m a n  test is  under  
normal  and pa thologica l  condi t ions  has a l ready been 
descr ibed in an earlier r epor t  1, 2. There  is evidence t h a t  
i n t r a tubu la r  glycogen represents  an i m p o r t a n t  source of 
energy for spermatogenes i s  3 9 whereas  the  presence  of 
this  subs tance  in the  cy top lasm oI some per i tubu la r  cells 
(muscle cells, R o s s  10) seems to d e m o n s t r a t e  t h a t  glycogen 
is also involved in tubu la r  mot i l i ty  11. 

A m o n g  the  pa thologica l  condi t ions  of the  h u m a n  testis ,  
the  'germinal  aplas ia '  or 'Ser to l i  cell Syndrome'12 seems 
to be charac ter ized  f rom a h is tochemica l  po in t  of view, 
by  the  scarc i ty  or absence of i n t r a tubu la r  glycogen and  
1-4 AP,  and b y  the  large amoun t s  of b o t h  subs tances  in 
the  per i tubu la r  zone 1. The p resen t  pape r  repor t s  t he  
resul ts  of fu r the r  inves t iga t ions  on h is tochemica l  be- 
haviour  of glycogen and the  1-4 A P  in th is  par t i cu la r  
condi t ion.  

Mater ia l  and methods. Biopt ic  specimens  were ob ta ined  
f rom tes tes  of 14 subjec ts  who were found to be af fec ted  

by  comple te  absence of seminiferous  ep i the l ium (Sertoli  
cell syndrome) .  E i g h t  of t h e m  gave no h is tory  of exogenous 
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or endogenous  factors  of tes t icular  morb i l i ty  and  there-  
fore were considered as be ing affected by  ' t rue  germina l  
aplas ia ' ;  on the  o the r  hand,  prolonged X - r a y  t r e a t m e n t  
on the  scrotal  region for eczema was recorded in t he  pas t  
h i s to ry  of the  o the r  6 pa t i en t s ;  these were def ined as 
suffering f rom 'acquired  germinal  aplasia ' .  A p a r t  of 
each f r agmen t  was f ixed in Bouin,  s u b m i t t e d  to  t he  
s t a n d a r d  histological  procedure  and  s ta ined wi th  P A S -  
Haematoxy l in ,  whereas  control  slices were incuba ted  wi th  
e -amylase  pr ior  to  s taining.  The remain ing  pa r t  of each  
spec imen was frozen a t  - -20  ~ c ryos ta t  sect ions of 16 
were t r ea t ed  according to  the  technique  descr ibed by  
TAKEUCHI et  al. ~8,~4 and  repor ted  in a previous pape r  ~. 

Results. 'True germinal aplasia'. The h i s tochemica l  
examina t ion  showed no in ters t i t ia l  or vascular  changes  
in these  cases. In  2 cases a Leydig  cell hyperp las ia  was  
evident .  The germinal  ep i the l ium was comple te ly  absen t ;  
in only one case were glycogen and 1-4 A P  h is tochemica l ly  
detectable .  On the  cont rary ,  s t rong pos i t iv i ty  for b o t h  
subs tances  was observed in the  area cor responding  to  
the  pe r i tubu la r  zone in which the  muscle  cells are s i tua ted  
(Figure 1). 

'Acquired germinal aplasia'. Histological  pa t t e rn s  in th is  
group of pa t i en t s  did no t  differ  f rom the  p ic ture  found  
in the  t rue  germina l  aplasia. In  3 cases vascular  changes  

(arteriosclerosis) were evident .  Glycogen was p resen t  in 
var iable  q u a n t i t y  wi th in  the  cy top lasm of the  Sertoli  
ceils, some of which  appeared  full of th is  substance.  The 
m e t h o d  for 1-4 A P  gave med i u m to high in t r a tubu la r  
posi t iv i ty .  The con ten t  of th is  enzyme of the  p e r i t u b u l a r  
e lements  appeared  to be normal  (Figure 2). 

Discussion. No morphologica l  differences have  so far 
been  repor ted  be tween  id iopath ic  and  acquired Sertoli  
cell s y n d ro me  15,1% In  the  opinion of some authors  17, the  
exis tence  of ' t rue  germinal  aplasia '  has  not  ye t  been  
es tabl ished and the  pas t  h i s to ry  is still considered the  
only  val id e l ement  for t he  d i f ferent ia t ion  be tween  the  2 
forms.  The resul ts  of the  p resen t  s tudy,  however,  would 
seem to d e m o n s t r a t e  t h a t  the  h is tochemica l  behav iour  
of Sertoli  cell s y n d ro me  is no t  cons t an t  in all cases. In  
t he  above pa t ien ts ,  w i th  t he  except ion  of one case, a 
re la t ionship  was found be tween  the  clinical and histo-  
chemical  data .  The scarce a m o u n t  or the  absence of in t ra-  
t ubu la r  glycogen and 1-4 A P  in the  cases who can clini- 

Fig. 2. Testis of a patient affected by 'acquired germinal aplasia'. 
(a) Strong intratubular positivity of 1-4 AP; (b) histological pattern 
of the same case. Note the variable amount of sertolian glycogen 
(arrows}. PAS staining, x 140. 

Fig. 1. Testis of a patient affected by 'true germinal aplasia" 
(a) Negativity of 1 4 AP in the tubular epithelium, Whereas posi- 
tivity of peritubular cells can be observed (arrows); (b) histological 
pattern of the same case. Note the scarcity of sertolian glycogen. 
PAS staining. • 140. 

:3 T. TAKEUCHI and H. KURIAKI, J. Histochem. Cytochem. 3, 153 
(1955). 

14 T. TAKEUCHI, J. Histoehem. Cytochem. 6, 208 (1958). 
la H. J. BANDMAN~, Arch. klim exp. Derm. 227, 688 (1966). 
is C. SCHIRREN, Internist 8, 2 (1967). 
17 C. SCHIRREN and J. ROSSBER~, Arch. klin. exp. Derm. 221, 584 

(1965). 



EXPERIENTIA 25/6 Specialia 649 

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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