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U r e t h a n  ebenso  wie die A r o u s a l - R e a k t i o n  n a c h  sensor i -  
scher  oder  d i r ek t e r  reticul/~rer Re i zung  bee in f luss t* -L  
B a r b i t u r a t e  v e r u r s a c h e n  a n  d e n  M o t o n e u r o n e n  des 
R f i c k e n m a r k s  de r  K a t z e  e inen  p r g s y n a p t i s c h e n  Ef fek t ,  
de r  die A u s s c h f i t t u n g  des  Ober t r~ge r s to f f e s  v e r r i n g e r t L  
Es  is t  d a h e r  u n t e r  de r  Voraus se t zung ,  dass  in  de r  For -  
m a t i o  re t i cu la r i s  e in  ghn l i che r  W i r k u n g s m e c h a n i s m u s  
vor l iegt ,  ve r s t~nd l i ch ,  d a s s e s  u n t e r  P e n t o b a r b i t a l  zu 
ke ine r  h y p o x i e b e d i n g t e n  Arousa l  m e h r  k o m m t .  Das  
U r e t h a n  v e r u r s a c h t  in  der  v e r w e n d e t e n  Dosis e inen  
schlaf /~hnl ichen Z u s t a n d  des  i n t a k t e n  Tieres,  de r  u n t e r  
a n d e r e m  d u t c h  De l t awe t l en  i m  E E G  g e k e n n z e i c h n e t  ist.  
M i t t e l h i r n d u r c h t r e n n u n g  v o r  de r  U r e t h a n a p p l i k a t i o n  
v e r h i n d e r t  das  A u f t r e t e n  dieses E E G - B i l d e s  s. Obgle ich  
s o m i t  e ine H i r n s t a m m w i r k u n g  dieses P r ~ p a r a t e s  w a h r -  
sche in l ich  ist,  I~isst es die Hypox ie -Arousa l ,  wie a u c h  die 
A r o u s a l r e a k t i o n  n a c h  r e t i cu lg re r  u n d  sensor i scher  Rei-  
zung  ~ unbee in f luss t .  Die b e s c h r i e b e n e  L a t e n z z e i t v e r l g n -  
g e r u n g  u n t e r  U r e t h a n  bis  zu r  A r o u s a l r e a k t i o n  k 6 n n t e  in  
d e m  s to f fwechse ldepress iven  E f f e k t  d ieser  S u b s t a n z  be-  
g r f inde t  sein. 

Summary. T h e  in f luence  of p e n t o b a r b i t a l  a n d  u r e t h a n  
on  t h e  h y p o x i a  i n d u c e d  E E G  arousa l  was  s tud ied  in  a d u l t  
r a t s  a n d  r abb i t s .  A depress ion  of t h i s  E E G  reac t i on  b y  

p e n t o b a r b i t a l  was  found ,  whi le  t h e  a rousa l  was  u n c h a n g e d  
b y  u r e t h a n .  A poss ib le  m e c h a n i s m  for  these  f ind ings  is 
discussed.  
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Regeneration of the Testes in the Clawed Toad 
(Discoglossus pictus Otth.) After Complete 

Surgical Removal ~ 

The  p o i n t  of or igin of these  e x p e r i m e n t s  was  a n  inves t i -  
ga t ion  on  t h e  r e l a t i onsh ips  b e t w e e n  s e m i n a l  vesicles  a n d  
gonads .  As is known ,  t h e  s e m i n a l  vesicles  of Discoglossus 
pictus are v e r y  large  d u r i n g  t h e  r e p r o d u c t i v e  season  2; in  
o rder  to  i n v e s t i g a t e  w h e t h e r  t h e y  regress  in  t he  absen ce  
of t h e  t e s t e s  these  were su rg ica l ly  r e m o v e d  L The  resu l t s  
d e m o n s t r a t e d  t h a t  t h e r e  is no  regress ion ,  a n d  t h a t  t h e  
d e v e l o p m e n t  of t he  s emina l  vesicles  is i n d e p e n d e n t  of t h e  
test icles .  

D u r i n g  t h e  course  of t h i s  i n v e s t i g a t i o n  i t  was  n o t e d  
w i t h  cons iderab le  i n t e r e s t  t h a t  in some of t h e  exper i -  
m e n t a l  an ima l s  t h e r e  was  ev idence  of t e s t i cu l a r  r egenera -  

t ion.  Th i s  o b s e r v a t i o n  sugges ted  t h e  necess i ty  of a 
s y s t e m a t i c  research,  t h e  resu l t s  of w h i c h  are  r e p o r t e d  here .  

The  surg ica l  r e m o v a l  of t h e  t e s t e s  in Discoglossus is a 
r e l a t i v e l y  s imple  o p e r a t i o n  as  t h e  t e s t e s  are  c lea r ly  de-  
f ined ;  t h e r e  is no  d o u b t  t h a t  t h e  whole  t e s t e s  is r e m o v e d  
d u r i n g  t h e  opera t ion .  

B i l a t e r a l  r e m o v a l  was  u n d e r t a k e n  on  r e l a t i ve ly  y o u n g  
b u t  s exua l l y  m a t u r e  males .  A l o n g i t u d i n a l  inc is ion  was  
m a d e  in t h e  a b d o m i n a l  reg ion;  t h e  t es tes  were  w i t h d r a w n  
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Fig. 1. Transverse section of regenerated testes. Fig. 2. Tufts of sperm present in regenerated testes. 
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and cu t  a t  the  po in t  of origin of the  spermat ic  duct .  I n  
some cases the  r emova l  of t he  testes  was done in 2 stages. 

The  expe r imen ta l  aninials were examined  af te r  2, 3 or  
more months ,  and showed regenera t ion  of the  tes tes  in 
about  50% of t he  cases. Bi la te ra l  regenera t ion  was a lmos t  
always observed,  and  of ten  one of t he  tes tes  was m u c h  
smaller  t h a n  the  other .  I n  m a n y  cases there  was regenera-  
t ion 2 m o n t h s  a f te r  t he  operat ion.  His to logica l  sections 
showed the  typ ica l  s t ruc ture  of the  testes,  wi th  spermato-  
cytes in all s tages of d e v e l o p m e n t  (Figure 1) and even 
tuf ts  of sperm (Figure 2) in some cases. The  grea t  de- 
v e l o p m e n t  of the  fa t  bodies in the  animals  with. re- 
genera ted  tes tes  should be noted.  I n  al l  cases t he  fa t  
bodies were in d i rec t  commun ica t i on  wi th  t he  regenera ted  
testes.  

The  origin of the  regenera ted  testes  is not  known as yet .  
The  mos t  obvious  hypothes is  is t h a t  t h e y  are der ived 
f rom somat ic  cells of the  sperm duc t  which have  de- 

d i f fe ren t ia ted  and then  redif ferent ia ted.  T h e y  are c lear ly  
no t  de r ived  f rom f ragments  of tes tes  acc iden ta l ly  lef t  
a f te r  the  operat ions.  A more  ex tens ive  paper  is in 
prepara t ion .  

Riassunto. Dopo  ablazione to ta le  dei test icol i  in Disco- 
glossus pictus si ha  r igenerazione.  Nei  test icol i  r igenera t i  si 
r i scont rano  spe rmatoc i t i  in t u t t i  gli  s tad i  di svi luppo e 
t a lvo l t a  anche spermi.  ~ a v a n z a t a  l ' ipotes i  c h e l a  ri-  
generazione avvenga  a par t i re  da  cellule somat iche  degli  
spermidut t i .  
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The Distribution of Glucose and Methyl -Glucose  
Between the Liver and P lasma in Normal  and 

Insul in Injected Rats 

I t  appears  to be a well  es tabl ished fact  t h a t  in v i v o  
glucose enters  the  l iver  cells rap id ly  and is conta ined  
there in  a t  a concen t ra t ion  s l ight ly  h igher  t h a n  in the  
blood p lasma 1,~. This  ca lcula t ion  involves  t he  assumpt ion  
t h a t  glucose in t h e  l iver  is d i s t r ibu ted  un i fo rmly  in the  
t o t a l  v o l u m e  of t issue water .  However ,  if  some p a r t  of t he  
cell wa te r  is no t  accessible to  glucose i ts  ac tua l  concen-  
t r a t ion  in o ther  par ts  of the  cell wa te r  has  to be h igher  
t h a n  es t imated.  Insul in  was shown to  increase the  ap-  
pa ren t  glucose space of the  liver, i.e. the  ra t io  of t he  con- 
cent ra t ions  of glucose in l iver  tissue and p lasma ~. The  
va l id i ty  of this  f inding was chal lenged 8 by  po in t ing  ou t  
t h a t  t he  de t e rmina t ion  of  t he  glucose space of the  l iver  
in the  absence of a d y n a m i c  s t eady  s ta te  of p lasma glucose 
m a y  lead to  a biased es t imate  4. 

The  aims of the  present  s tudy  are:  (1) to es tabl ish the  
d is t r ibu t ion  space of an unmetabo l izab le  glucose analogue,  
3-methyl-glucose (MEG) in l iver  wa te r ;  (2) to calculate  the  
average  glucose concen t ra t ion  in the  ' ava i l ab le '  wa t e r  of 
the  l iver,  assuming  t h a t  M E G  and glucose en te r  the  same 
v o l u m e  of l iver  w a t e r ;  and  (3) to  es tabl ish whe the r  insulin 
has  any  effect  on the  d i s t r ibu t ion  space of M E G  and]or  
the  appa ren t  d i s t r ibu t ion  space of glucose in t he  l iver  of 
animals  which  are in or  close to a d y n a m i c  s teady  s ta te  
wi th  respect  to the i r  glucose and M E G  levels in the  
plasma,  

Methods. E x p e r i m e n t s  were carr ied ou t  on fasted male  
ra ts  under  N e m b u t a l  anaesthesia.  A p r iming  dose of 
0.25 /,C (18 t~g) of x4C-labelled M E G  in jec ted  into  the  
jugu la r  ve in  was fol lowed by  a 0.004 pC/min  (0.012 
/~g/min) infusion of M E G  to keep the  concen t ra t ion  of 
M E G  cons tan t  in the  plasma.  Af ter  60 or  120 min,  0.4 ml  
blood was t aken  f rom the  aor ta  and a quick-f rozen 5 
sample  of l iver  was removed .  Ano the r  l iver  sample  was 
weighed and  then  dr ied a t  l l 0 ° C  for 24 h. One gast rocne-  
mius  was analysed  for ~*C a c t i v i t y  and  the  o the r  dri~ d as 
above.  5 ra t s  rece ived  i.p. in ject ions  of crys ta l l ine  insul in 
(Toronto) : 1 U a t  the beginning  and I U a t  the  mid  po in t  
of the  60 rain infusion of M E G  

Glucose and M E G  were ex t r ac t ed  f rom l iver  and muscle  
as descr ibed by  MORGAN 6. Glucose was de te rmined  en-  
zyma t i ca l ly  7 and  M E G  as t h e  r ad ioac t iv i t y  present  in  t he  
ext rac ts .  To ta l  t issue wa te r  (mI]g) was ca lcula ted  as the  
difference be tween  the  wet  and dry  weight  of the  sample,  
p lasma was assumed to con ta in  0,94 ml  H,O/g ,  t he  ra t io  
of the  concent ra t ions  in to t a l  t issue wa te r  and p lasma  
wa te r  will be referred to as the  ca lcula ted  d i s t r ibu t ion  
space of M E G  and]or  glucose. Since M E G  is no t  me tabo-  
lized, the  d i s t r ibu t ion  space of M E G  was t aken  as an  
e s t ima te  of t he  ac tua l  v o l u m e  of wa te r  in which  M E G  and  
p r e sumab ly  glucose are  dis t r ibuted,  

Results and discussion. The  results  are  summar ized  in 
the  Table .  I t  appears  t h a t  M E G  equi l ibra tes  w i th  on ly  
abou t  85% of to ta l  t issue wa te r  in the  liver.  This  calcu- 
la ted  d is t r ibu t ion  vo lume  was no t  increased s igni f icant ly  
b y  pro longing  the  infusion of M E G  f rom 1-2 h, the  
equ i l ib r ium was ' comple te '  a f te r  1 h. As insul in did no t  
cause an  increase in t h e  d i s t r ibu t ion  v o l u m e  of MEG,  i t  
appeared  t h a t  no pa r t  of l iver  wa te r  inaccessible to M E G  
had  been made  accessible to i t  b y  insulin. Our  resul ts  are 
in essential  ag reemen t  wi th  those of BgRTHET et  al. 8 who 
found t h a t  14C-glucose equi l ibra tes  w i th  about  72% of the  
to ta l  wa t e r  of incuba ted  l iver  slices, and  this  % is no t  
a l tered b y  a concen t ra t ion  of insul in ac t ive  in o the r  re-  
spects. CsAI~Y and  GLENN g found t h a t  a f te r  a single in-  
ject ion,  unlabel led M E G  was dissolved in 100% of to ta l  
l iver  wa te r  in nephrec tomized  rats.  The  s l ight  d i screpancy  
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