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t r e a t e d  p r e p a r a t i o n s .  H o w e v e r ,  b e c a u s e  s o m e  of  t h e  s u p -  
p o r t i n g  s t r u c t u r e  h a d  b e e n  r e m o v e d  b y  e n z y m e  t r e a t m e n t ,  
t h e s e  b u n d l e s  w e r e  ea s i l y  d a m a g e d .  
R e s u l t s  of  t h e  m i c r o e l e c t r o d e  s t u d i e s  a r e  p r e s e n t e d  in  t i le  
t a b l e  a n d  t h e  f igure .  A l t h o u g h  a s l i g h t  r e d u c t i o n  w a s  
n o t e d  in  t h e  r e s t i n g  p o t e n t i a l  w i t h  t h e  e n z y m e t r e a t e d  
m u s c l e s ,  t h e  a c t i o n  p o t e n t i a l  o v e r s h o o t  of  t h e  i soe lec t r i c  
l ine  a n d  t h e  a c t i o n  p o t e n t i a l  a m p l i t u d e  we re  n o t  s ign i f -  
i c a n t l y  (p < 0.05) d i f f e r e n t  f r o m  t h e  u n t r e a t e d  p r e p -  
a r a t i o n s .  
Discussion. P r o t e o l y t i c  e n z y m e s  s u c h  as  t r y p s i n  h a v e  
b e e n  s h o w n  to  h a v e  d e l e t e r i o u s  e f f ec t s  on  s k e l e t a l  m u s c l e  
t r a n s m e m b r a n e  p o t e n t i a l s K  C o l l a g e n a s e s  a r e  m o r e  s p e - .  
cif ic  in  c l e a v i n g  p r i m a r i l y  i n t e r c e l l u l a r  p r o t e i n s  a n d  h a v e  
b e e n  u s e d  to  r e c o v e r  v i a b l e  ce l ls  f r o m  a v a r i e t y  of  t i s -  
s u e s  ~,2,6. I n  t h e  e x p e r i m e n t s  r e p o r t e d  here ,  we  a p p l i e d  

c o l l a g e n a s e  to  r a t  s k e l e t a l  m u s c l e  u s i n g  a h i n d - l i m p  p e r -  
f u s i o n  t e c h n i q u e  to  f a c i l i t a t e  e n z y m e  d i s t r i b u t i o n  a n d  
s u b s e q u e n t  f ib re  b u n d l e  d i s p e r s i o n .  T h e  r e s u l t s  i n d i c a t e  
t t l a t  c o l l a g e n a s e  p r e t r e a t m e n t  h a s  o n l y  a s l i gh t ,  or  neg l i -  
g ible ,  e f f ec t  o n  t h e  c e l l u l a r  r e s t i n g  p o t e n t i a l  a n d  a c t i o n  
p o t e n t i a l  m a g n i t u d e s .  A c t i o n  p o t e n t i a l  d u r a t i o n s  we re  
o b s e r v e d  in  s o m e  p r e p a r a t i o n s  to  b e c o m e  p r o l o n g e d .  
H o w e v e r ,  t h i s  o c c u r r e d  o n l y  w h e n  t h e  a c t i o n  p o t e n t i a l  
a n d  r e s t i n g  p o t e n t i a l  a m p l i t u d e s  b e g a n  to  d e c a y .  W e  feel  
t h i s  t e c h n i q u e  o f fe r s  a s i m p l e  a d j u n c t  to  m a m m a l i a n  
s k e l e t a l  m u s c l e  d i s s e c t i o n ,  a n d  t h u s  m a y  be  p a r t i c u l a r l y  
u s e f u l  in  s t u d i e s  of  e l e c t r o p h y s i c a l  a n d  t h e r m o m e c h a n i c a l  
p h e n o m e n a .  
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Summary. N e u r o h y p o p h y s e a l  b l o o d  f low i n c r e a s e s  in  w a t e r - d e p r i v e d  r a t s .  T h i s  i n c r e a s e  is i n d e p e n d e n t  of  v a s o p r e s s i n  
r e l ease ,  s i nce  i t  o c c u r s  e v e n  in  r a t s  w i t h  h e r e d i t a r y  d e f e c t  o f  h y p o t h a l a m i c  v a s o p r e s s i n  s y n t h e s i s .  

U s i n g  l~5 I - an t i py r in ,  L i c h a r d u s  e t  a l J  f o u n d  a n  i n c r e a s e  of  
n e u r o h y p o p h y s e a l  b l o o d  f l ow  in  r a t s  a f t e r  w a t e r  d e p r i v a -  
t i on ,  a n d  t h e y  c o n c l u d e d  t h a t  i t  a c c o m p a n i e d  t h e  r e l e a se  
o f  v a s o p r e s s i n  (VP) .  E a r l i e r  i t  w a s  r e p o r t e d  t h a t  a n y  
s t i m u l a t i o n  of  n e u r o h y p o p h y s e a l  h o r m o n e s  r e l e a se  c a u s e s  
a v a s o d i l a t a t i o n  in  p o s t e r i o r  p i t u i t a r y K  F u r t h e r m o r e ,  
w a t e r  d e p r i v a t i o n  c a u s e s  t h e  r e l ease ,  f r o m  t h e  n e u r o h y p o -  
p h y s i s ,  of  b o t h  o x y t o c i n  a n d  V P  6. A n  a t t e m p t  is p r e s e n t e d  
t o  a s c e r t a i n  w h e t h e r  n e u r o h y p o p h y s e a l  b l ood  f l ow  in-  
c r e a s e s  a f t e r  w a t e r  d e p r i v a t i o n  e v e n  in  r a t s  w h i c h  a re  
u n a b l e  to  s y n t h e t i z e  V P ,  i.e. in  h o m o z y g o u s  B r a t t l e b o r o  
r a t s  w i t h  h e r e d i t a r y  d i a b e t e s  i n s i p i d u s  ~. 
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Body weight, adenohypophyseal and neurohypophyseaI weight, flow fraction of cardiac output  and S~Rb/g-uptake in control (C) and water 
deprived (WD) Wistar, heterozygous (non-DI) and homozygous (DI) Brattleboro male rats 

Wistar Non-DI DI 
C WD C WD C WD 

Body weight (g) 204.4 187.5" 247.1 216.3~ 190.7 160.6 �9 
4- 5.56 4- 2.50 4- 7.47 • 6.25 4- 7.35 4- 5.21 
(9) (8) (7) (8) (7) (8) 

Adenohypophysis 
Weight (mg/100 g b.wt) - - 1.98 1.93 2.05 2.29 ~ 

4- 0.061 4- 0.071 4- 0.061 4- 0.108 
Flow fraction of cardiac output  (% • 10 3) _ _ 2.49 2.31 2.74 3.04~ 

4- 0.257 4- 0.206 4- 0.229 4- 0.175 
S6Rb-uptake (%/g) - - 0.62 0.60 0.67 0.67 

4- 0.056 4- 0.046 4- 0.048 4- 0.046 

Neurohypophysis 
Weight (mg/100 g b.wt) 

Flow fraction of cardiac output  (% • 10 8) 

S6Rb-uptake (%/g) 

0.52 0.55 0.43 b 0.48 0.68 b~ 0.81 ~bc 
4- 0.026 4- 0.027 4- 0.027 4- 0.022 -4- 0.034 4- 0.016 
4.09 5.04" 3.90 4.71 4.92 bc 7.53 ~bc 
q- 0.268 _t_ 0.352 4- 0.350 4-4- 0.212 4- 0.256 4- 0.657 
3.94 4.58" 4.55 4.90 3.67 4.68~ 
i 0.243 4- 0.167 4- 0.354 4- 0.210 4- 0.229 4- 0;390 

Data are given as mean 4- SEM ( ) indicates number  of animals. 
significantly different from control animals (p<0.05); b significantly different from Wistar rats (p<0.05); ~ significantly different from 

non-DI rats (p<0.05). 
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Materials and methods. 17 males  of W i s t a r  s t ra in ,  15 homo-  
zygous  (DI) a n d  15 he te rozygous  (non-DI)  ma le  r a t s  of 
B r a t t l e b o r o  s t r a i n  aged 90 days  and  rea red  f rom b i r t h  
u n d e r  s t a n d a r d  l a b o r a t o r y  cond i t ions  were used. 8 an ima l s  
in each  group were dep r ived  of w a t e r  24 h before  t h e  onse t  
of t he  expe r imen t .  Tissue S6Rb-uptake was used as a n  
i n d i c a t o r  of local  t issue b lood flow s as modif ied  for un-  
a n a e s t h e t i z e d  animals% The  S6Rb-dis t r ibut ion  in t he  
course  of t he  f i rs t  ra in  a f te r  i.v. i n j ec t ion  cor responds  to 
ca rd iac  o u t p u t  d i s t r ibu t ion .  20 ~xCi S*Rb in the  form of 
RbC1 ( I socommer tz ,  GDR)  were in jec ted  in to  the  ta i l  ve in  
a n d  40 sec l a t e r  t he  r a t  was decap i t a t ed .  The  a c t i v i t y  of 
samples  and  of SqRb s t a n d a r d  was m e a s u r e d  b y  Autowel l  
I I  (Picker,  USA) .  Accord ing  to Sap i r s te in  s, t i ssue  SqRb- 
c o n t e n t  was  expressed  in pe r cen t  of t o t a l  a d m i n i s t e r e d  
dose (organ flow f rac t ion  in pe r cen t  of card iac  ou tpu t )  a n d  
in pe r cen t  of t o t a l  S6Rb-dose pe r  g t i ssue  (corrected for a 
' s t a n d a r d  r a t '  weighing  200 g). S6Rb-uptake was m e a s u r e d  
in a n t e r i o r  a n d  pos te r io r  p i t u i t a r y  s e p a r a t e l y  and  for 
compar i son  also in hea r t ,  k idneys  and  in samples  of liver,  
skin,  i n t e s t ine  a n d  muscle.  D a t a  were s t a t i s t i ca l ly  pro-  
cessed b y  m e a n s  of S t u d e n t ' s  t - tes t .  
Results and discussion. In  accordance  w i t h  ear l ier  obser-  
v a t i o n s  5, no changes  were observed  a f t e r  w a t e r  depri-  
v a t i o n  e i the r  in DI  or in n o n - D I  ra t s  in an t e r i o r  p i t u i t a r y  
weight ,  f low f rac t ion  and  S~Rb/g up take .  On t he  o the r  
h a n d ,  t he re  was a s ign i f ican t  increase  in f low f rac t ion  of 
card iac  o u t p u t  a n d  in S~Rb/g u p t a k e  in n e u r o h y p o p h y s i s  

of D I  and  "Wistar rats .  The  increase  of co r re spond ing  
va lues  was n o t  s ign i f ican t  in  n o n - D I  rats .  In  a g r e e m e n t  
w i t h  d a t a  r epo r t ed  b y  Sokol a n d  V a l t i n  10, heav ie r  neuro -  
h y p o p h y s i s  were found  in D I  t h a n  in n o n - D I  and  W i s t a r  
ra ts ,  and  th i s  we igh t  f u r t h e r  increased  a f te r  wa te r  depr i -  
v a t i o n  on ly  in D I  rats .  D e h y d r a t i o n  did  no t  inf luence  
S6Rb/g-uptake in o the r  o rgans  s tud ied  in n o n - D I  ra ts ,  
while  in DI  r a t s  S6Rb/g-uptake was decreased in i n t e s t i ne  
(0.95 =k0.109 vs. 0.41 •  a n d  in skin (0.17 •  vs. 
0.12 =:0.010). Af te r  w a t e r  dep r iva t i on ,  the  we igh t  of myo-  
c a r d i u m  increased  in D I  r a t s  (316 .3 •  vs. 3 3 3 . 0 =  
4.6 mg/100 g b .wt) .  
An  increase  of t he  n e u r o h y p o p h y s e a l  f low f rac t ion  of 
card iac  o u t p u t  a n d  of S6Rb/g-uptake  was obse rved  a f t e r  
osmot ic  load p roduced  b y  24 h of w a t e r  d e p r i v a t i o n  of 
"Wistar males.  B u t  t he  increase  of b o t h  p a r a m e t e r s  was  
m u c h  more  expressed  in h o m o z y g o u s  B r a t t l e b o r o  r a t s  
a l t h o u g h  t h e y  do no t  s y n t h e t i z e  VP.  This  increase  need  
no t  be ill r e l a t i on  to  the  syn thes i s  or release of VP,  a n d  i t  
m i g h t  be  r e l a t ed  to t he  oxy toc in  release% the  t u r n o v e r  
of wh ich  seems to  be e n h a n c e d  in DI  r a t s  n .  
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Summary. Gal l s tone  f o r m a t i o n  in h y p o v i t a m i n o t i c  C guinea-pigs  fed a h i g h  choles tero l  d ie t  was  associa ted w i th  qual i -  
t a t i v e  changes  in t he  ga l lb l adde r  bile, namely ,  a h igh  choles terol  concen t r a t i on ,  a lowered bile acid c o n t e n t  a n d  di- 
m in i shed  phospho l ip id - to -cho les t e ro l  a n d  bile ac id- to-choles te ro l  ra t io .  

The  f o r m a t i o n  of choles tero l  ga l l s tones  ha s  been  induced  
e x p e r i m e n t a l l y  in severa l  species of a n i m a l  b y  modif i -  
ca t ions  to  t h e i r  d ie t  3-6. A l t h o u g h  e x p e r i m e n t a l l y  i nduced  
v i t a m i n  A- a n d  to  a lesser e x t e n t  v i t a m i n  D-def ic iency  
h a v e  been  shown  to  p r o m o t e  ga l l s tone  f o r m a t i o n L  no 
ev idence  for a r e l a t i onsh ip  be t w een  v i t a m i n  C s t a t u s  a n d  
ga l l s tone  f o r m a t i o n  ha s  appeared .  Th i s  is p e r h a p s  sur-  
p r iz ing  in v iew of t h e  cons iderab le  a m o u n t  of e x p e r i m e n t a l  
ev idence  l i nk ing  v i t a m i n  C w i t h  choles tero l  m e t a b o -  
l ism s-l~. D u r i n g  t he  course of a w ide - rang ing  s t u d y  of t h e  
effects of a the rogen ic  d i e t s  in  guinea-pigs ,  a h igh  inc idence  
of ga l l s tone  f o r m a t i o n  was obse rved  in an ima l s  w i t h  
l a t e n t  v i t a m i n  C-deficiency.  W e  r e p o r t  here  Oil a n  in i t i a l  
e x p e r i m e n t  des igned to exam i ne  t he  r e l a t ionsh ips  be-  
tween  v i t a m i n  C a n d  ga l l s tone  fo rmat ion .  
Methods. 36 male  guinea-pigs  (Dunk in  Har t l ey )  weigh ing  
a p p r o x i m a t e l y  200 g were g iven  access to  w a t e r  a n d  a 
s t a n d a r d  pe l le ted  l a b o r a t o r y  d ie t  ad  l i b i t u m  for 2 weeks, 
a n d  t h e n  t r a n s f e r r e d  to a pe l le ted  h igh  choles te ro l  (0.5%) 
scorbu t i c  d ie t  (Cooper Nut r i t ion ) .  Chronic  h y p o v i t a -  
minos is  C was induced  in 18 of t he  an i m a l s  b y  t he  da i ly  
p.o. a d m i n i s t r a t i o n  of 0.5 rag. L-ascorb ic  acid (Sigma Ltd)  
in  0.2 ml  of 20% sucrose solut ion.  The  r e m a i n i n g  an ima l s  
were s imi la r ly  dosed  w i t h  5.0 m g  of t h e  v i t a m i n  in t he  
same v o l u m e  of vehicle.  This  d i e t a r y  r eg i m en  l a s t ed  for 
5 weeks  a f t e r  wh ich  t ime  t he  an i m a l s  were weighed,  
a n a e s t h e t i z e d  a n d  t he  b i l a ry  t ree  e x a m i n e d  for concre te -  

men t s .  Fo l lowing  an  overdose  of anaes the t i c ,  t he  cys t ic  
d u c t  was  l iga ted  pr ior  to  cho lecys tec tomy.  The  gall-  
b l adde r  c o n t e n t s  were cen t r i fuged  a t  5000 r p m  for 20 m i n  
to  s epa ra t e  t he  bi le  f rom gal l s tones  and  associa ted  debris ,  
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