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a f fec ted  to  t h e  s a m e  p r o p o r t i o n  a t  all  s a rcomere  l eng ths  
conce rned  b e t w e e n  1.5 a n d  3.0 /z. Th i s  means ,  if t h e  
l e n g t h - t e n s i o n  cu rve  is cons ide red  a n  i n d e x  of t he  s t a t e  
of ove r l ap  b e t w e e n  t he  A a n d  I f i l amen t s  (see above) ,  
t h a t  t h e  t en s ion  de l ivered  pe r  u n i t  ove r l ap  a rea  m a y  be  
va r i ed  ove r  a s u b s t a n t i a l  r ange  b y  a l t e r i ng  t h e  degree  of 
h y d r a t i o n  of t h e  f ibre.  Th i s  is a n  i n t e r e s t i ng  f ind ing  be-  
cause  i t  suggests ,  in  t e r m s  of t h e  s l id ing- f i l amen t  model ,  
t h a t  t h e  m e c h a n i c a l  o u t p u t  p r o d u c e d  b y  t he  i n d i v i d u a l  
ac t ive  l ink  is a f fec ted  b y  c h a n g i n g  t h e  s t a t e  of h y d r a t i o n  
of t h e  cell. T h e  n a t u r e  of t h i s  effect  is unclear .  I t  m a y  
ref lect  a c h a n g e  of t h e  i n t e r a c t i o n  b e t w e e n  t he  a c t i n  
a n d  m y o s i n  c o m p o n e n t s  due  to  a l t e r a t i ons  of t he  ionic 
compos i t i on  xa,x4 a n d  t h e  t o t a l  ionic s t r e n g t h  of t he  i n t r a -  
cel lular  m e d i u m  15 

auf,  obwoh l  die R e l a t i o n  zwischen  L / inge -und  Quer-  
s c h n i t t s d i m e n s i o n e n  de r  Muskel faser  d u r c h  I m m e r s i o n  in  
d e n  v e r s c h i e d e n e n  o s m o t i s c h e n  Medien  b e t r l i c h t l i e h  ver -  
s c h o b e n  w e r d e n  k o n n t e .  Die  E rgebn i s se  s t i i t zen  die An-  
n a h m e ,  dass  das  L i t n g e - S p a n n u n g s - D i a g r a m m  d u r c h  den  
G r a d  des l~be r l appens  zwischen  den  A- u n d  I - F i l a m e n t e n  
u n d  n i c h t  d u r c h  den  Q u e r a b s t a n d  zwischen  den  F i l a m e n -  
t e n  b e s t i m m t  wird.  
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Zusammenfassung. Die R e l a t i o n  zwischen  t e t a n i s c h e r  
S p a n n u n g  u n d  S a r k o m e r a b s t a n d  w u r d e  a n  de r  i so l ier ten  
S e m i t e n d i n o s u s - F a s e r  des F rosches  bei  v e r s c h i e d e n e n  
G r a d e n  y o n  H y d r a t i s i e r u n g  de r  F a s e r  u n t e r s u c h t .  Es  t r a t  
ke ine  VerXnde rung  des L~ inge -Spannungs -Verh~ l tn i s se s  
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Distribution of 4-Iodine-Antipyrine (I ira) in the Rat 

Since  SOBERMAN et  al. 1 p roposed  in 1948 t he  u t i l i za t ion  
of a n t i p y r i n e  for  m e a s u r e m e n t  of b o d y  w a t e r  in  m a m m a l s ,  
wide  exper ience  ha s  b e e n  a c c u m u l a t e d  in  severa l  species 1-s. 
I n  some of t h e m  i t  ha s  b e e n  s h o w n  t h a t  t h e  i nd i ca to r  
follows closely t h e  d i s t r i b u t i o n  of w a t e r  in  t h e  bodyX, s. 

I n  1955 TALSO et  a l2  p roposed  t h e  u t i l i z a t i on  of a 
d e r i v a t i v e  of a n t i p y r i n e ,  t h e  4 - iod ine -an t i py r ine  labe l led  
w i t h  I TM for  t h e  m e a s u r e m e n t  of b o d y  w a t e r  in  men.  In  
th i s  s i tua t ion ,  t h e  a n t i p y r i n e  p l a y e d  t he  role of a carrier ,  
f ac i l i t a t i ng  t h e  p e n e t r a t i o n  of t h e  i n d i c a t o r  (I TM) in  t h e  
b o d y  w a t e r  c o m p a r t m e n t .  The  vo lumes  of d i s t r i b u t i o n  
o b t a i n e d  in m e n  9 a n d  sheep  1° were  c o n s i s t e n t  a n d  s imi la r  
to  t hose  o b t a i n e d  w i t h  o t h e r  chemica l  or r a d i o a c t i v e  
ind ica tors .  

SULLIVAN a n d  R o s e  n sugges ted  t h a t  a n  ear ly  m e t a b o -  
l i za t ion  of t h e  ca r r i e r  i n d i c a t o r  com p l ex  m a y  l ibe ra te  t h e  
i n d i c a t o r  (I131), w h i c h  will  jo in  t h e  iodine  b o d y  pool.  T h e i r  
sugges t ion  was based  on  t he  f i nd ing  of a lower  c o n c e n t r a -  
t i on  of i n d i c a t o r  in b r a i n  t h a n  in  ske le ta l  musc le  of ra ts .  

Material and methods. I n  t he  course  of s tud ies  on  b o d y  
compos i t i on ,  d e t e r m i n a t i o n  of b o d y  w a t e r  c o n t e n t  was  
a t t e m p t e d  w i t h  4 - iod ine -an t ipy r ine  (I TM) in  108 ma le  r a t s  
f rom t h e  s t r a i n  b r e d  a t  t h e  I n s t i t u t e  of Phys io logy .  

A n i m a l s  a n a e s t h e t i z e d  w i t h  s o d i u m  p e n t o b a r b i t a l  (40 
m g / k g  b.w.) were  i n i ec t ed  i.v. w i t h  4 - iod ine -an t ipy r ine  
(I131), t he  a m o u n t  i n j ec t ed  be ing  d e t e r m i n e d  as in  p rev ious  
e x p e r i m e n t s  in  c p m  ~2. 

M e a s u r e m e n t s  were  m a d e  in 9 g roups  of 12 a n i m a l s  of 
s imi la r  w e i g h t  ( m e a n  194.1 : S.D. 15.2 g) a t  d i f fe ren t  t i m e  
in te rva l s ,  a f t e r  i n j ec t i on :  90, 105, 120, 135, 150, 240, 300, 
360 a n d  420 rain.  F r o m  t he  resu l t s  o b t a i n e d  in all  groups ,  
t he  v o l u m e  of d i s t r i b u t i o n  of t h e  i n d i c a t o r  was  ca lcu la ted  
b y  e x t r a p o l a t i o n  to  'zero  t ime ' ,  w i t h  t h e  a id  of t he  regres-  
s ion l ine l oga r i t hmic  equa t ion .  I n  each  group  a s a m p l e  of 
a r t e r i a l  b lood  was  o b t a i n e d  a t  t h e  p r e d e t e r m i n e d  t i m e  
a n d  i m m e d i a t e l y  test is ,  k idney ,  m y o c a r d i u m ,  spleen,  l iver,  
l ung  a n d  skin  were  ex t r ac t ed .  

A n  a l i quo t  of p l a s m a  a n d  each  o r g a n  was  p laced  in 
p la s t i c  c o n t a i n e r s  a n d  t h e i r  r a d i o a c t i v i t y  in  c p m  m e a s u r e d  
in  a wel l  s c in t i l l a t ion  coun te r ,  ensu r ing  a s imi la r  geomet r i c  

eff ic iency for  each  read ing .  V o l u m e  of d i s t r i b u t i o n  in  
ml /100  g was ca lcu la ted  f rom the  fol lowing genera l  
e q u a t i o n s :  

c p m  in jec ted  × 100 

c p m  in  1 ml  of p l a s m a  x b o d y  w e i g h t  

v o l u m e  of d i s t r i b u t i o n / 1 0 0  g b o d y  we igh t  

c p m  in 1 g of t i s sue  x 100 

c p m  in 1 ml  of p l a s m a  

v o l u m e  of d i s t r i bu t i on /100  g t i ssue  w e i g h t  

Cor rec t ions  were  m a d e  for p l a s m a  d e n s i t y  to  refer  t he  
r e su l t s  to  w a t e r  c o n t e n t  in  ml /100  g. 

_Results. F r o m  t h e  regress ion  line, t h e  s lope of dis- 
a p p e a r a n c e  of t he  i n d i c a t o r  f rom p l a s m a  a n d  t issues  was 
ca lcu la ted  a n d  expressed  as % of decay  of r a d i o a c t i v i t y  
in 60 rain.  T h e  T a b l e  shows t h e  resu l t s  o b t a i n e d ,  whe re  
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i t  is poss ib le  to  see t h a t  a p p a r e n t l y  4 - iod ine -an t ipy r ine  
(I TM) gives a c c e p t a b l e  resu l t s  for t o t a l  b o d y  w a t e r  c o n t e n t .  
Howeve r ,  t h e  d i s t r i b u t i o n  of t h e  i n d i c a t o r  in  t i ssues  is 
u n e v e n  a n d  t he  w a t e r  c o n t e n t  d e t e r m i n e d  for each  o r g a n  
differs  wide ly  f rom t h e  resu l t s  of SOBER?fAN 1,8 w i t h  anti-" 
p y r i n e  a n d  PRENTICE e t  al.  1~ w i t h  t r i t i u m .  T he  r a t e  of 
d i s a p p e a r a n c e  of t h e  i n d i c a t o r  f rom t issues  is n o t  un i f o rm  
a n d  does  n o t  follow t h e  r a t e  of d i s a p p e a r a n c e  f rom p lasma .  

Discussion. These  resu l t s  s u s t a i n  t h e  ea r ly  sugges t ion  
of SULLIVAN a n d  ROSE n t h a t  4 - i od ine -an t i py r ine  (I TM) is 
n o t  a su i t ab l e  i n d i c a t o r  for  t h e  m e a s u r e m e n t  of t o t a l  or  
reg iona l  w a t e r  c o n t e n t  in  t he  ra t .  

FLORA e t  al. x3 found  t h a t  t h i s  i n d i c a t o r  reaches  a n  
equ i l i b r i um in  p l a s m a  20 ra in  a f t e r  in jec t ion ,  wh ich  is no t  
a l t e r ed  in  t h e i r  o b s e r v a t i o n  p e r i o d  (2 h).  O ur  r e su l t s  do  

Volume of distribution of 4-iodine-antipyrine (I TM) in tissues 

ml/i00 weight % of decay of 
(mean ::~ S.D.) radioactivity ill 60 rain 

Whole body 67.7 4- 14.3 -- 20.0 
Testis 24.34- 3.9 -- 8.6 
Kidney 62.5-t- 5.2 -- 1.1 
Spleen 43 .4±  5.5 + 1.5 
Liver 38.5-t- 3.8 -- 1.4 
Myoeardium 33.5 ± 19.7 -- 1.5 
Lung 62.7 q- 45.3 -- 0.05 
Skin 105.3 4- 28.6 -- 4.4 

n o t  su s t a in  t h i s  obse rva t ion ,  be ing  r e m a r k a b l e  for t h e  
d i f fe ren t  r a t e  of d i s a p p e a r a n c e  f rom p l a s m a  a n d  t issues.  

T h u s  far, in  our  exper ience  t h e r e  is no  ev idence  t h a t  
4 - iod ine -an t ipy r ine  label led  w i th  I x31 follows t he  d i s t r ibu -  
t ion  of w a t e r  in t issues.  

P r e s u m a b l y  th i s  c an  be  a t t r i b u t e d  to  a n  ear ly  sp l i t t i ng  
of t h e  ca r r i e r - i nd i ca to r  c o m p l e x  a n d  t h e  s u b s e q u e n t  
a c c u m u l a t i o n  of the  l a t t e r  in  t he  co rpora l  iod ine  pool.  
However ,  t h e  co inc idence  of t h e  resul t s  o b t a i n e d  for  t o t a l  
b o d y  w a t e r  c o n t e n t  w i t h  4 - iod ine -an t ipy r ine  (I TM) a n d  
t r i t i a t e d  w a t e r  c a n n o t  be  exp l a ined  on  t h e  g r o u n d s  of 
t h e i r  d i f f e ren t  d i s t r i b u t i o n  in t i ssue  wate r .  

Resumen.  L a  d e t e r m i n a c i 6 n  de  a g u a  t o t a l  y de  a g u a  
t i su l a r  se efec tuo p o r  med io  de  la  d i luc i6n  de  4 -yodo-an t i -  
p i r i n a  (I TM) en  la  r a t a .  Los  r e su l t ados  o b t e n i d o s  m u e s t r a n  
que  ta  d i s t r i b u c i 6 n  reg iona l  del  i n d i c a d o r  no  es s imi la r  a 
Ia del agua ,  a n n q u e  et v o l u m e n  de  a g u a  t o t a l  e n c o n t r a d o  
se a p r o x i m a  a los va lo res  med ios  no rma les .  E s t a  d i s t r i b u -  
c i6n  del  i n d i c a d o r  en  los t e j idos  n o  hace  aconse jab le  la  
u t i l i zac i6n  de  es te  i n d i c a d o r  p a r s  la  med ic idn  deI v o l u m e n  
de  a g u a  t o t a l  o regional .  
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Elec tr i ca l  and Contrac t i l e  P r o p e r t i e s  o f  I s o l a t e d  Rat  Atr ia  in B u f f e r - F r e e  M e d i u m  as  In f luenced  b y  

C h a n g e s  in pH 

T h e  effects  of h y d r o g e n  ion c o n c e n t r a t i o n  on  t h e  
e lect r ica l  p rope r t i e s  of t h e  h e a r t  ha s  b e e n  s tud ied  in 
P u r k i n j e  f ibers  x, i so la ted  r a b b i t  atr ia2,  3 a n d  frog ven -  
t r ic le  4. I n  t he se  s tud ies  t he  h y d r o g e n  ion c o n c e n t r a t i o n s  
were  v a r i e d  b y  a l t e r a t i ons  in  t he  com pos i t i on  of t he  
buf fe r  sys tems .  I n  v iew of t h e  fac t  t h a t  buf fers  h a v e  b e e n  
d e m o n s t r a t e d  to  m o d i f y  ca rd iac  f u n c t i o n  5,s t he  poss ib i l i ty  
ex i s ted  t h a t  t h e  buf fers  t h e m s e l v e s  m i g h t  h a v e  con t r i -  
b u t e d  to  t h e  resul ts .  I n  t h e  p r e s e n t  i nves t iga t ion ,  t he  
effects  of p H  on t h e  e lect r ica l  m e m b r a n e  p rope r t i e s  a n d  
deve loped  t en s ion  of i so la ted  r a t  a t r i a  were s t ud i ed  in 
buf fer - f ree  media .  

Methods, A t r i a  f r o m  ma le  S p r a g u e - D a w l e y  r a t s  were  
r e m o v e d  a n d  s u s p e n d e d  in a modi f i ed  K r e b s - R i n g e r  
b i c a r b o n a t e  m e d i u m  w i t h  glucose as s u b s t r a t e L  T h e  
m e d i u m  was  a e r a t e d  w i t h  9 5 %  O2:5 % CO2 a n d  m a i n -  
t a i n e d  a t  a p H  of 7.4. A t r i a  were  s t i m u l a t e d  a t  a r a t e  of 
200 /min  a t  30 °C. T h e  deve loped  tens ion ,  r e s t ing  po ten t i a l s ,  
m a g n i t u d e  a n d  t i m e  course  of ac t ion  p o t e n t i a l s  a n d  
c o n d u c t i o n  t i m e  were  d e t e r m i n e d  as  p r ev ious ly  de-  
sc r ibed  s. T h e  m a x i m u m  r a t e  of rise of t h e  ac t ion  p o t e n t i a l  
was  o b t a i n e d  b y  d i f f e r e n t i a t i n g  t h e  o u t p u t  of t h e  ampl i -  
t ie r  c a r r y i n g  t h e  a c t i o n  po t en t i a l .  

T h e  buf fe r - f ree  m e d i u m  w as  p r e p a r e d  b y  r ep lac ing  t h e  
s o d i u m  b i c a r b o n a t e  a n d  t h e  p o t a s s i u m  p h o s p h a t e  in  
K r e b s - R i n g e r  m e d i u m  w i t h  e q u i v a l e n t  c o n c e n t r a t i o n s  of 
s o d i u m  a n d  p o t a s s i u m  chlor ide .  T h i s  m e d i u m  was  a e r a t e d  
w i t h  100% O~. T h e  p H  of t h i s  m e d i u m  was  a d j u s t e d  to  

t h e  des i red  va lue  (pH 3,0-12.0) b y  t he  a d d i t i o n  of d i lu te  
N a O H  or HC1. The  p H  was  c o n t i n u o u s l y  m o n i t o r e d  
t h r o u g h o u t  t h e  e x p e r i m e n t a l  per iod.  

Results. Figure  1 shows t h e  changes  in a t r i a l  deve loped  
t ens ion  t h a t  occur red  w h e n  t h e  K r e b s - R i n g e r  b i c a r b o n a t e  
m e d i u m  was  rep laced  w i t h  buffer - f ree  m e d i u m  a t  p H  7.4, 
6.0 or 8,8. I t  is e v i d e n t  t h a t  exposure  of t he  a t r i a  to  buf fer -  
free m e d i a  r e su l t ed  in a t r a n s i t o r y  pos i t ive  ino t rop ic  effect  
t h a t  was  fol lowed b y  a r ap id  decrease  in deve loped  t en -  
sion, (This  is in c o n t r a s t  to  the  K r e b s - R i n g e r  b i c a r b o n a t e  
con t ro l  wh ich  showed  on ly  a smal l  d e c r e m e n t  in deve loped  
t ens ion  ove r  t h e  same  pe r iod  of t ime.)  A t  p H  6.0 t h e  
d e c r e m e n t  in  deve loped  t en s ion  was n o t  s ign i f i can t ly  
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