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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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Distribntion of 3-methyl-glucose (MEG) and glucose between liver, muscle and plasma water in anaesthetized rats after an infusion of MEGA~C 

Length of No. of Insulin Average Distribution space of MEG, ml]g Ratio of glucose Ratio of glucose 
MEG experi- glucose concentration in concentration in 
infusion ments concentration Liver~ Gastrocnemius liver-HzO/plasma- 'available' liver- 
(rain) in plasma- H2 0 b H20/plasma- 

H20 H~O ~ 
mg/lO0 ml 

60 5 - 82.9 0.787 4- 0,047 0.220 -4- 0.019 1.395 4- 0.154 1.776 4- 0.196 

120 4 - 76.2 0.919 ~ 0.059 0.239 ~ 0.014 1.506 -1- 0.067 1.655 i 0.115 

60 5 + 27.7 0.864 -t- 0.041 0.666 4- 0.058 2.258 4- 0.347 2.632 4- 0.432 

Average values 5~ standard error of means are shown. " The overall average of the 2 groups not treated with insulin is 0.846 i 0.042. 
b The overall average of the 2 groups not treated with insulin corresponds to an average ratio of 1.13 for mg glucose in g liver/rag glucose 
in ml plasma. ¢ Equals the calculated apparent distribution volume of glucose/calculated distribution volume of MEG. The overall average 
of the groups not treated with insulin is 1.722 4- 0.112. 

b e t w e e n  the i r  resul ts  and  ours  is due e i ther  to dif ferences  
in t he  chemical  m e t h o d s  used,  or to  the  d ivergence  be-  
tween  in jec t ion  and  s t e a d y  s t a t e  infusion m e t h o d s  in 
e s t ima t ing  d i s t r ibu t ion  spaces  4. In  ag reemen t  wi th  
earlier inves t iga tors  an increased d i s t r ibu t ion  space of 
MEG was found  in the  gas t rocnemius  of ra ts  t r ea t ed  wi th  
insul in lo. 

The calcula ted a p p a r e n t  d i s t r ibu t ion  space of glucose 
in t he  l iver was  larger  t h a n  the  M E G  space.  Assuming  
t h a t  t he  same vo lume  of w a t e r  is avai lable  to  dissolve 
b o t h  sugars,  the  average  concen t r a t i on  of glucose was  
1.72 4-0.11. t imes  as h igh  in th is  w a t e r  as in p l a sma  
water .  Since, however ,  in ra t s  a b o u t  30% of the  to ta l  
l iver wa te r  n and  thus  36% of the  d i s t r ibu t ion  vo lume  of 
MEG, is extracel lular ,  t he  t rue  concen t ra t ion  ra t io  of glu- 
cose be tween  the  g lucose-conta in ing  c o m p a r t m e n t  of the  
l iver cell and  ext racel lu lar  wa te r  is l ikely to  be abou t  2.0. 
In  insulin induced  hypog lycaemia  the  ra t io  of the  con- 
cen t r a t i ons  of glucose in t h e  MEG-space  and  p l a sma  
wa te r  was 2.63 ± 0.43, t h e  e s t i m a t e d  t rue  in t race l lu lar  
glucose c o n c e n t r a t i o n  being 3.3 t imes  as h igh  as in t h e  
p lasma.  Since insulin d id  no t  cause an accumula t ion  of 
MEG in the  liver, its effect  on the  ca lcula ted  d i s t r ibu t ion  
space of glucose is no t  l ikely to  be due to  an a l te ra t ion  of 
pe rmeab i l i t y  of the  l iver  cell m e m b r a n e .  I t  appears  t h a t  
th is  increase is the  resul t  of the  c i r cums tances  t h a t  the  
o u t w a r d  m o v e m e n t  of glucose is no t  facile enough  to pre-  

v e n t  t he  ex i s tence  of a cons iderable  concen t r a t i on  gra- 
d i en t  w h e n  ne t  glucose flow ou t  of t he  l iver  is going on ~, 
especial ly  a t  an increased ra te  as in hypog lycaemia  12. 

Zusammen/assung. Es wurde  gefunden,  dass  3-Methyl-  
Glukose (MEG) sich in 85% der  g e s a mt e n  Gewebeflfissig- 
kei t  der  R a t t e n l e b e r  10st. I s t  Glukose in gleicher P l a sma-  
menge  en tha l t en ,  so ist die be rechne te  K o n z e n t r a t i o n  in  
der  Leberzel lf l i iss igkei t  d o p p e l t  so hoch.  Bei lnsu l in-  
hypog lyk~mie  s t ieg dieses Verh/ i l tnis  wel te r  an,  ohne  
a b e t  eine Ver / inderung  im Ver t e i lungsvo lumen  yon  M E G  
zu ergeben.  Die L e b e r z e l l me mb r a n  sche in t  die Pene t r a -  
t ion der  Glukose aus der  Zelle zu verzOgern. 
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Simi lar  Effects of A r g i n i n e - V a s o p r e s s i n  and 
A r g i n i n e - V a s o t o c i n  on P e r me ab i l i t y  of T o a d  Skin  

N e u r o h y p o p h y s i a l  pep t ides  h a v e  been genera l ly  as- 
sayed  on t e s t  ob jec ts  which  de t ec t  s m o o t h  muscle  ac t iv i ty  
(uterus,  blood pressure,  and  m a m m a r y  gland) or  f luid re- 
abso rp t ion  (rat ant i -diures is  and  a m p h i b i a n  bladder) ,  and  
the  2 t ypes  of response  have  been  somet imes  t h o u g h t  to 
be re la ted  to  a u g m e n t e d  sod ium t r a n s p o r t  and  to  in- 
creased wa te r  pe rmeabi l i ty .  Whi le  vasopressor  ac t iv i ty  
has seemed to  be associa ted  w i t h  bas ic i ty  of the  amino  
acid in pos i t ion  81, and  oxytocic  ac t iv i ty  has  seemed to  
d e p e n d  on iso-leucine in pos i t ion  3 and  the  in t eg r i t y  of 
t he  p e p t i d e  r ingL the  responses  of var ious  t i ssues  to  

na tu ra l  or syn the t i c  ho rmones  have  se ldom been  in 
agreement .  BOURGUET and  MAETZ 3 h a v e  s h o w n  for 
several  p e p t i d e s  t h a t  t he re  is a lack of cor re la t ion  be-  
t w e e n  nat r i fer ic  and  h y d r o s m o t i c  ac t iv i ty .  I t  was the re -  
fore of in t e res t  to  examine  t h e  effect  of var ious  pep t ides  
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