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d e p e n d i n g  on t he  a m o u n t  of food in take .  This  inf luences  
in a crucia l  way  t h e  st i l l  und i f f e r en t i a t ed  h y p o t h a l a m i c  
centers  a n d  s tabi l izes  t he  th re sho ld  to pe r iphe ra l  feed- 
b a c k  s t imul i  a t  a d i f fe ren t  level.  Accordingly ,  a t  a pre-  
p u b e r t a l  age (be tween  10 and  16 years  of age) a d ie t  
r e l a t ive ly  poor  in  calories b u t  o therwise  ba l anced  in all 
i ts  c o m p o n e n t s  m i g h t  be  one d e t e r m i n a n t  fac to r  in pro-  

g r a m m i n g  t he  species-specific life s p a n  of h u m a n s  a n d  
p ro long  i t  to  i ts  m a x i m a l  expec t ancy .  This  k ind  of in te r -  
v e n t i o n  will n o t  p r e v e n t  ageing,  b u t  i t  m i g h t  well  pos t -  
pone  t he  onse t  of some of i ts  m o s t  t yp i ca l  degene ra t i ve  
p h e n o m e n a  (ar theriosclerosis ,  hype r t ens ion ,  increased 
genesis of t umor s ,  a.o.) w h i c h  m o s t  p r o b a b l y  re la te  to  
an  i m b a l a n c e d  h o r m o n a l  s t a tus .  
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Summary. T r a n s m e m b r a n e  p o t e n t i a l s  were recorded  f r o m  ske le ta l  muscle  f ibres  d issected  w i t h  t he  aid of col lagenase 
perfus ion.  Col lagenase t r e a t m e n t  h a d  l i t t le  or no effect  on  t he  ac t ion  or r e s t ing  po ten t ia l s .  

Because  d issec t ion  of single ske le ta l  muscle  f ibres  or smal l  
bund l e s  of f ibres  o f t en  is d i f f icul t  due  to t o u g h  c o n n e c t i v e  
t issue,  we h a v e  looked for a t e c h n i q u e  t h a t  would  reduce  
th i s  c o m p o n e n t  w i t h o u t  cel lular  in ju ry .  Collagenases  h a v e  
been  shown  to  d iges t  p r i m a r i l y  in te rce l lu la r  p ro t e in s  a n d  
h a v e  a l lowed t he  i so la t ion  of i n t a c t  s m o o t h  muscle  i a n d  
card iac  cells 2. W e  h a v e  used col lagenases  to  p r epa re  
ske le ta l  muscle  for h o m o g e n i z a t i o n  s, t h u s  we decided to 
explore  t he  poss ib i l i t ies  of enzyme-ass i s t ed  dissect ion of 
m a m m a l i a n  ske le ta l  muscle  f ibres  a n d  bundles .  Pre l imi-  
n a r y  e x p e r i m e n t s  d e m o n s t r a t e d  t h a t  s imple  submers ion  
of the  t i ssue  in a n  e n z y m e - c o n t a i n i n g  so lu t ion  was in-  
a d e q u a t e  for d i s rup t ion .  Therefore ,  a h i n d - l i m b  per fus ion  
t e c h n i q u e  s imi la r  to  t he  l iver  per fus ion  pro tocol  emp loyed  
in t he  i so la t ion  of l iver  cells* was adop ted .  The  i n t e g r i t y  
of p r e p a r a t i o n s  sub j ec t ed  to  t h i s  t e c h n i q u e  was assessed 
b y  e x a m i n i n g  t he  t r a n s m e m b r a n e  ac t ion  po ten t i a l .  

Electrical potentials from rat semi-tendinosus muscle 

Normal * Enzyme-treated * p 

Resting potential 68.9 :t_ 1.0 my --66.6 4- 1.0 mv 0.09 
(15) (23) 

Overshoot +20.4 -t- 2.4 my +17.6 4- 1.2 mv 0.33 
(15) (16) 

Action potential 89.4 :~= 2.5 mv 84.1 :j= 1.9 mv 0.10 
(15) (16) 

* Indicates that 3 animals were used and numbers in parentheses 
indicate the number of penetrations recorded. Electrical potentials 
are the means i SE of all the penetrations recorded. 
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Tracings of action potential recorded from control and enzyme dis- 
sected muscle. The dashed line in each represents the is0potential 
line. Vertical bar is 20 inV. Horizontal bar is 2 msec. 

Materials and methods. Sprague -Dawley  ra t s  200-300 g 
were a n a e s t h e t i z e d  w i t h  e t h e r  and  a smal l  c a n n u l a  was 
i n t r o d u c e d  in to  t he  r i gh t  f emora l  a r t e ry .  Af te r  the  can-  
nu l a  was t i ed  in place,  room t e m p e r a t u r e  (22 ~ -t- 2 ~ 
calc ium-free  H a n k ' s  so lu t ion  was per fused  t h r o u g h  t he  
l imb  b y  means  of a pe r i s t a l t i c  p u m p  u n t i l  t he  veins  were 
cleared of blood.  Then ,  the  f emora l  ve in  was severed  a n d  
t he  pe r fusa t e  a l lowed to escape for a 5-rain-period.  
Subsequen t ly ,  col lagenase  ( T y p e ' I ,  S igma  Co.) in  com- 
p le te  H a n k ' s  so lu t ion  (con ta in ing  calc ium) t h a t  h a d  been  
f i l tered t h r o u g h  G e l m a n  0.45 ~m fi l t res  was perfused,  a t  
r oom t e m p e r a t u r e ,  for 5 mill.  Therea f t e r ,  n o r m a l  H a n k ' s  
so lu t ion  w i t h o u t  e n z y m e  was per fused  for 10 rain  to  re- 
m o v e  t he  col lagenase  and  d iges t ion  p roduc t s .  Dissect ion 
a n d  r e m o v a l  of sma l l  bund l e s  of f ibres  f rom the  semi-  
t end inosus  muscle  was pe r fo rmed  in H a n k ' s  solut ion.  
Cont ro l  p r e p a r a t i o n s  were dissected f rom nonper fused ,  
e t h e r  a n a e s t h e t i z e d  an ima l s  a n d  p laced  d i rec t ly  in to  com- 
plete,  r oom t e m p e r a t u r e ,  H a n k ' s  solut ion.  
Fo r  e lectr ical  recording,  con t ro l  a n d  t e s t  muscle  b u n d l e  
p r e p a r a t i o n s  were t r a n s f e r r e d  to a h o r i z o n t a l  muscle  
c h a m b e r  c o n t a i n i n g  o x y g e n a t e d  H a n k ' s  solut ion.  T rans -  
m e m b r a n e  p o t e n t i a l s  were m e a s u r e d  w i t h  3 1V[ KC1 filled 
glass microe lec t rodes  h a v i n g  5 to  20 M/2 res i s tance  a n d  
connec t ed  t h r o u g h  ca lomel  ha l f  cells to  a T r a n s i d y n e  
MPA-6  p reampl i f i e r  w i t h  s t r a y  capac i t ance  neu t ra l i za -  
t ion.  S t i m u l a t i o n  was accompl i shed  w i t h  s u p r a t h r e s h o l d  
square  wave  pulses  of 0.2 to  0.4 msec d u r a t i o n  appl ied  
t h r o u g h  p l a t i n u m  electrodes.  A f loa t ing  microe lec t rode  
a r r a n g e m e n t  was  ut i l ized to min imize  mechan ica l  a r t i -  
facts.  Signals  were d i sp layed  on  a Tek t ron i c  Type  503 
oscilloscope equ ipped  for Po la ro id  p h o t o g r a p h y .  
Results. W h e n  per fused  w i t h  e n z y m e - c o n t a i n i n g  solut ion,  
h i n d - l i m b  muscles  g radua l ly  swelled to  nea r ly  twice  t he i r  
in i t ia l  d iamete r .  U n d e r  d i r ec t  microscopic  view, i t  was  
a p p a r e n t  t h a t  musc le  f ibre bund l e s  were well  d ispersed 
and  t h a t  t h e y  r e sponded  to  electr ical  s t imu la t i on  w i t h  
v igorous  con t r ac t ions .  Subsequen t ly ,  m i n i m a l  mechan i -  
cal d issect ion was necessa ry  to o b t a i n  smal l  bund le s  of 
muscle  f ibres  t h a t  were less read i ly  o b t a i n e d  f r o m  un-  
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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). 


