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Haptoglobinuria  Fol lowing Muscular Exercise 

Muscular  exercise is accompanied  by  an increase in 
u r ina ry  prote in  excret ion.  T h o u g h  a lbumin  represents  the  
ma jo r  fract ion,  we have  been able to revea l  abou t  f i f teen 
pro te ins  of p lasma origin in ur ine  ob ta ined  af ter  phys ica l  
effort  L A m o n g  these,  our  a t t e n t i o n  has been d rawn  to  the  
haptoglobin ,  the  presence of which has been suggested by  
PATTE et  al. ~ and then  establ ished by  BERGGkRD ~ in 
normal  urine. Only the  monomer ic  f ract ion of hap tog lobin  
has  been found in normal  urine*. I n  or thos ta t ic ,  lordot ic  5 
and pa thologic  p ro te inur ia  s t he  hap tog lob in  1-1 fo rm or 
the  more  anodic  f ract ions of t ype  2-1 is found only.  As we 
can consider  exercise pro te inur ia  as an  in t e rmed ia t e  form 
be tween  normal  and pathology,  we have  inves t iga ted  
the  hap tog lob in  type  present  in ur ine a f te r  an intense 
physical  effort  (9 k m  cross-count ry  run). 

The urine is concen t ra ted  wi th in  a Visking m e m b r a n e  
s/s 2 in. unde r  reduced pressure (see 1). N o t  being able  to  
ob ta in  large ind iv idua l  volumes,  we have  had  to combine  
dif ferent  samples,  and thus  i t  is on a u r ina ry  pool (10 g% 
protein) t h a t  the  analyses were performed.  Af te r  add i t ion  
of haemoglob in  and  s ta rch  gel e lectrophoresis  wi th  the  
d iscont inuous  buffer  of POrJLIK ~, t he  hap tog lob in -haemo-  
globin complex  is coloured by  benzidine.  Hap tog lob in  2-1 
serves for comparison.  

The  F igure  shows the  pa t t e rn  af ter  s taining.  Ur ine  
possesses hap tog lob in  type  2-1, a l though  in an incomple te  
form. The  monomer ic  band  is the  mos t  coloured and there-  
fore q u a n t i t a t i v e l y  t he  mos t  i m p o r t a n t  f ract ion.  Po lymers  
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are  also present ,  a t  least  for the  anodic  first  four  bands.  
The  last  po lymers  (2 bands) ,  wi th  h igher  molecular  
weight ,  s tay absent  f rom urine.  

F r o m  this  inves t iga t ion  i t  appears  t h a t  hap tog lob in  
t y p e  2-1 is p resen t  in urine af ter  exercise in a fo rm ap- 
proaching  the  comple te  s t ruc tu re :  5 bands  on 7 are  
visible. I t  thus  seems t h a t  the  g lomeru la r  passage of th is  
g lycoprote in  is faci l i ta ted in exercise pro te inur ia  com- 
pared  to physiologic  ur ine 4 and nephro t ic  syndrome% On 
the contrary ,  th is  hap tog lobin  2-1 excre t ion  m a y  be com- 
pared  to  o r thos ta t i c  and lordot ic  p ro te inur ia  s. On the  
o the r  hand,  cerebrospinal  fluid also conta ins  the  l ighter  
po lymers  of haptoglobins  2-1 and 2-2 s. 

The  resul ts  show t h a t  the  pe rmeab i l i t y  of the  meninges  
and renal  g lomerulus  p lays  an i m p o r t a n t  p a r t  dur ing the  
t ransfer  of proteins.  The  increased g lomeru la r  pe rmeab i l i ty  
consecut ive  to muscular  exercise pe rmi t s  the  heav ie r  hap-  
toglobin  2-1 po lymers  to pass in to  t he  urine. The  average  
molecular  weight  of hap tog lob in  2-1 being abou t  220,0009. 
i t  appears  t h a t  the  g lomerular  pe rmeab i l i t y  l imi t  dur ing  
physical  effort  is s i tua ted  a round 350,000 molecu la r  
weight.  The  presence of f ibr inogen in urine, in smal l  
quazlt i ty,  corrobora tes  this assert ion (unpublished re- 
sults) lo. 

Rdsumd. L'u r ine  recueill ie apr&s effor t  phys ique  intense 
con t ien t  l ' hap tog lob ine  de type  2-1 sous une for in t  proche 
de sa s t ruc tu re  complete .  Les c inq  bandes les plus ano- 
d iques  sont  vis ibles  dans l ' u r ine  d 'effor t ,  quoiqu'~t un t a u x  
inf~rieur ~ celui d ' u n  sdrum normal .  
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Electrophoretic pattern of haptoglobiu 2-1 in urine after physical 
exercise, a: Serum haptoglobin 2-1, as control b: Urine. 
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Effects of Anoxia  on Excitabil i ty,  Refractoriness,  
and Contractil ity in Isolated Rabbit Atria 

Introduction. The effects of anoxia  on isolated ra t  a t r ia  x 
Purk in je  and papi l l a ry  fibers z,8 h a v e  been shown to in- 
clude decrease in ampl i tude  and dura t ion  of the  act ion 
potent ia l ,  p ro longa t ion  of conduc t ion  t ime  and decreased 
ampl i tude  of cont rac t ion .  BURN and  HUKOVIC a h a v e  re- 
por ted  t h a t  anoxia  faci l i ta tes  the  d e v e l o p m e n t  of fibril-  
Iat ion and hence i t  is said to increase ' exc i tab i l i ty ' .  

The  following exper iments  were  designed t o  s tudy  
d i rec t ly  t he  effects of anoxia  on diastol ic  exci tabi l i ty ,  re- 

f ractor iness  and con t rac t i l i ty  in isolated r abb i t  a tr ia .  The  
results  show t h a t  changes  in ne i ther  exc i t ab i l i ty  nor  re- 
fractoriness can  account  for increased suscept ib i l i ty  to  
fibril lation. 
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