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Degradation of HaemoglobinJ~C and Urinary 
Perfused Isolated Dog Kidney 

A few years  ago 1,2, we observed t h a t  when  the  free 
p lasma  haemoglobin  concen t ra t ion  was higher  t h a n  
50 mg/100 ml, 82% of t he  exper imen ta l  dogs showed a 
marked  increase of the  u r inary  bi l i rubin excretion.  There  
was never  a s ignif icant  rise in the  serum con juga ted  
b i l i rnbin  levels. We  bel ieved t h a t  the  increased ur inary  
bi l i rubin excre t ion  was an auxi l iary mechanism,  by  which 
the  organism was abIe to  change the  accumula ted  p lasma  
haemoglob in  in the  k idney  to bil irubin,  which  is immedi -  
a te ly  excre ted  in the  urine. In  these  s i tua t ions  there  was a 
s ignif icant  difference be tween  male dogs and b i t ches<  
All male  dogs had  a marked  increase of the  ur inary  
bi l i rubin excret ion.  In  these  condi t ions  we s tudied  the  
me tabo l i sm of bi l i rubin in isolated perfused dog k idney  
sys tems  4. If the  free p lasma  haemoglob in  level was higher  
t h a n  50 rag/100 ml dur ing  perfusion,  all male and  a few 
female k idneys  formed signif icant  amoun t s  of bil irubin. 
The male dog k idneys  excre ted  this  con juga ted  bi l i rubin  
in s ignif icant  am oun t s  in the  urine, the  female k idneys  did 
not do so. 

Excretion of Bilirubin-~C by the normothermic 

Radioac t ive  haemoglob in  was p repa red  according to 
the  m e t h o d  of CUSTER et al. ~ w i th  b o t h  dog or duck whole  
blood and  wi th  glycine-l*C, and t h e n  purif ied by  gel 
c h r o m a t o g r a p h y  wi th  sephadex  G-50. We  used perfus ion 
t echn ique  of a k idney  w i t h  homologous  blood. A t  t he  be- 
ginning of the  perfus ion atl p l a s ma  hap tog lob in  was 
bound  wi th  unlabeled dog haemoglob in  till an haemo-  
globinuria  resulted.  1/2 h later, 500 nag of labeled haemo-  
globin was given. The init ial  free p lasma  haemoglobin  
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Gel chromatographic separation (Sephadex G 50) of haemoglobin and bilirubin in the urine of the 4th perfusion h of an isolated 
normothermic male dog kidney system after administration of 500 mg haemoglobin-2-t4C. 
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level  was b e t w e e n  150 a n d  250 mg/100  ml.  In  5 cases 
h a e m o g l o b i n - 2 - ~ C  and  in 3 cases h a e m o g l o b i n - l - ~ C  was 
admin i s t e red .  The  e x p e r i m e n t a l  cond i t ions  were t he  same  
as in  t he  p rev ious  r e p o r t  ~. Ur ine  samples  were col lected 
a t  h o u r l y  in te rva l s .  All  8 e x p e r i m e n t s  were done w i t h  
male  dog k idneys .  In  order  to  s epa ra t e  t he  labeled  
u r i n a r y  h a e m o g l o b i n  a n d  b i l i rubin ,  gel c h r o m a t o g r a p h y  
w i th  s e p h a d e x  G-50 was pe r fo rmed  (according to VA~ 
DEE STOCK a n d  DE SCHEI'PER, in p r epa ra t i on ) ,  us ing  
caffeine sod ium b e n z o a t e  0.1 M as the  elutJon so lvent .  
A typ ica l  r e su l t  is g iven  in tlae Figure.  In  each  e lu ted  
f r ac t ion  we m e a s u r e d  t he  r a d i o a c t i v i t y  (DPM/ml) ,  t he  
h a e m o g l o b i n  concen t r a t i on ,  the  e x t i n c t i o n  of b i l i rub in  
a t  455 nm,  t he  e x t i n c t i o n  a t  t h e  587 n m  of t he  sulfani l ic  
d i a z o n i u m  sal ts  of b i l i r ub in  and  t he  e x t i n c t i o n  a t  530 n m  
of t he  e x t r a c t e d  azop i gm en t s  of e t h y l a n t h r a n y l a t e  w i t h  
a e t h y l p r o p y l k e t o n e / b u t y l a c e t a t e  (17 : 3). 

In  t he  f i rs t  r ad ioac t ive  f rac t ions  (No. 7 to  15), we 
found  t he  r ad ioac t i ve  h a e m o g l o b i n  in t he  vo id  v o l u m e  of 
t he  co lumn.  Af te r  this ,  a yel low p r o d u c t  w i t h  a n  absorp -  
t i on  m a x i m u m  a t  455 n m  was e lu ted  w i t h  a r ad ioac t ive  
m a x i m u m  a t  f r ac t ion  n u m b e r  26. I n  all f r ac t ions  be t ween  
f rac t ion  24 a n d  28, t he re  was a ve ry  good cor re la t ion  
be tween  the  course of t he  resul t s  of t he  t o t a l  r ad ioac t iv i ty ,  
o~ t h e  e x t i n c t i o n  a t  455 n m  a n d  t he  e x t i n c t i o n  a t  587 n m  
of t h e  d i a z o n i u m  sal ts  of sulfani l ic  acid. I n  a n o t h e r  r u n  
of t he  same ur ine  sample ,  we found  a t  the  same place  a 
close co r re l a t ion  b e t w e e n  t he  course of the  resul t s  of t he  
r ad ioac t iv i ty ,  of t he  e x t i n c t i o n  a t  530 rim, of t he  e x t r a c t e d  
azop igmen t s  of e t h y l a n t h r a n y l a t e  and  of t he  r a d i o a c t i v i t y  
of t he  e x t r a c t e d  azop i gm en t s  of e t h y l a n t h r a n y l a t e .  I n  t h e  
3 e x p e r i m e n t s  w i t h  haemoglob in - l - l~C f rom which  we 
k n o w  t h a t  t he  ca rboxy l  c a r b o n  a t o m  is no t  u t i l ized for 
syn thes i s  of t he  h a e m e  group  ~, t he  res~alts were in 
comple t e  ag reement ,  excep t  t h a t  t he re  was no  r a d i o a c t i v -  
i ty  a t  t he  e x t i n c t i o n  455 n m  fract ion.  

The  a b s o r p t i o n  cha rac te r i s t i c s  in  t he  vis ible  range,  the  
pos i t ive  s ign i f ican t  cor re la t ion  a t  t he  h ighes t  o b s e r v a t i o n s  
( f ract ion 24 to 28) a f te r  t he  a d m i n i s t r a t i o n  of haemo-  
globin-2-~aC be tween  t he  course of t he  resu l t s  of t he  t o t a l  
r ad ioac t iv i ty ,  of t he  e x t i n c t i o n  a t  455 rim, of t he  ex t inc-  
t i on  a t  587 rim, of the  d i a z o n i u m  sal ts  of sulfani l ic  acid, 
of t he  e x t i n c t i o n  a t  530 n m  of t he  e x t r a c t e d  azop igmen t s  
of e t h y l a n t h r a n y l a t e  a n d  of t he  r a d i o a c t i v i t y  of t he  
e x t r a c t e d  d i a z o n i u m  sal ts  of e t h y l a n t h r a n y l a t e ,  as also 
t he  fac t  t h a t  t he  yel low e lua te  is no t  r ad ioac t i ve  a f t e r  
a d m i n i s t r a t i o n  of h a e m o g I o b i n - l - ~ C ,  ind ica t e s  t h a t  t h e  
m e a s u r e d  yel low s u b s t a n c e  was iden t ica l  w i t h  b i l i rub in ,  
f rom wh ich  we know t h a t  i t  is a r ad ioac t i ve  decompo-  
s i t ion  p r o d u c t  of h a e m o g l o b i n - ~ C  ~. So our  resu l t s  p rove  
t he  f o r m a t i o n  of b i l i r ub in  f rom h a e m o g l o b i n  in t he  ma le  
dog k i d n e y  d u r i n g  haemog lob inu r i a .  

Rdsumd. L ' h 6 m o g l o b i n e  l ibre  du sang, f i l tr6e p a r  les 
glom6rules  r 6 n a u x  et p a r t i e l l e m e n t  absorb~e  p a r  les 
tubules ,  est  m6tabol i s6e  p a r  le t i ssu  renal .  A l ' a ide  de 
l ' h6moglob ine  marqu6e  en 14C, form6e 5  ̀ p a r t i r  de la  
glycine-2-~4C et de la glycine- l - l~C nos  r6su l t a t s  p r o u v e n t  
que chez le ch ien  ingle les re ins  m ~ t a b o l i s e n t  l ' h6moglo-  
b ine  en b i l i rub ine  conjug6e et  exc r~ ten t  ce t t e  derni~re  
darts les ur ines .  
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Transport synaptosomal du Tryptophane et de la Tyrosine c6r6brale. Existence de syst6mes de 
capture d'affinit6 diff6rente 

L ' a n a l y s e  des fac teurs  qui  contr61ent  les c o n c e n t r a t i o n s  
i n t r a n e u r o n a l e s  des pr6curseurs  des m o n o a m i n e s  repr6- 
sen te  u n  aspec t  f o n d a m e n t a l  de l ' 6 tude  de la  r6gu la t ion  de 
leur  syn th~se  : c ' es t  a ins i  que  des 6 tudes  r6centes  sugg~rent  
l ' i m p o r t a n c e  des m6can i smes  de t r a n s p o r t  du t r y p t o p h a n e  
darts la r6gu la t ion  de la syn th~se  de la s6ro tonine  (5 HT)1-6. 
Ces ph~nomSnes  de c ap t u r e  on t  d~j~ 6t6 6tudi6s sur  des 
f rac t ions  purif i6es de s y n a p t o s o m e s  isol6es ~ p a r t i r  de 
ce rveaux  de r a t s  2,7. C e p e n d a n t  les m~can i smes  de la 
r6gula t ion  de ce t r a n s p o r t  son t  encore  real  connus .  Ce 
t r a v a i l  consis te  en une  6rude des v a r i a t i o n s  des carac t6-  
r i s t iques  c in6t iques  du  sys t~me de c a p t u r e  du t r y p t o p h a n e  
(Trp) et  de la t y ros ine  (Tyr) p a r  les s y n a p t o s o m e s  cons6- 
cu t ives  aux  c h a n g e m e n t s  de c o n c e n t r a t i o n s  ext ra-ce l lu-  
laires  de ces amino-ac ides .  

Wlatdriel et mdthode. Ces exp6r iences  son t  r6alis6es sur  
des r a t s  males  de souche O F A  p e s a n t  200 5  ̀ 250 g. Les 
a n i m a u x  son t  sacrifi6s p a r  d~cap i t a t i on  et  leur  ce rveau  
pr61ev6. Le m6senc6pha le  est  r a p i d e m e n t  diss6qu6 s. A 
p a r t i r  de 5 5  ̀10 de ces s t r u c t u r e s  rassembl6es ,  une  f r ac t ion  
purif i6e de s y n a p t o s o m e s  est  pr6par6e  p a r  c en t r i f uga t i on  
sur  g r ad i en t  de dens i t6  de saccharose  ~, 9 Apr~s son isole- 
meri t  la f r ac t ion  pa r t i cu l6e  c o n t e n a n t  les s y n a p t o s o m e s  
est  raise en suspens ion  darts un  mil ieu phys io log ique  5, 
p H  7,4 c o n t e n a n t :  NaC1, 0,12M; KC1, 2,4 m] l f ;  CaCI~, 
2H~O, 1,1 raM; MgCI~,6H20, O,83mM; KtI~PO4, 0 , 5 r a M ;  
Na2SO4, 0,51 mM; acide ascorbique ,  0,56 m M ;  glucose, 
5,35 m M ,  NaHCOa,  0,028 m M  p o u r  1 1 d ' e au  bidisti l l6e.  

Ce mi l ieu  est  sa tu r6  d ' u n  m61ange d 'O2-CO 2 (96-4 V/V).  
500 ~xl de ce t te  suspens ion  sont  plac6s dans  un  b a i n - m a r i e  
5  ̀37 ~ et  p r6 incub6s  ~ Fai r  d u r a n t  1 min.  500 [xl du  mi l ieu  
5  ̀ 37~ et  c o n t e n a n t  du  L-(m6thyl6ne  14C) t r y p t o p h a n e  
(46 m C i / m M )  ou de la L- tyrosine 14C (10 m C i / m M )  (The 
Rad iochemica l  Centre,  A m e r s h a m )  son t  ensu i te  a jout6s  
au  mil ieu d ' i n c u b a t i o n .  Si cela est  n6cessaire,  la concen t r a -  
t ion  in i t ia le  du T rp  est  a jus t6e  ~ l ' a ide  de T rp  n o n  radio-  
ac t i f  (Calbiochem).  

A la f in de la dur6e de l ' i n c u b a t i o n  les s y n a p t o s o m e s  
son t  s6par6s du  mil ieu p a r  f i l t r a t i on  sur  I i l t re  mi l l ipore  
d ' u n e  porosi t6  de 0,65 ~m 2. Les f i l t res  son t  ensu i t e  lav6s 
p a r  2 lois 2 ml  de la so lu t ion  phys io log ique  5. 2 ~ Leu r  
r ad ioac t iv i t4  est  s lo t s  d6 te rmin6e  p a r  sc in t i l l a t ion  l iquide 2. 
Une  ana lyse  c h r o m a t o g r a p h i q u e  r4alis6e ~ p a r t i r  des 
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