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The Transport Capacity for Bil irubin in Rat Liver and its Relation to Bile Flow 

M a n y  recen t  i nves t iga t ions  h a v e  dea l t  w i t h  t h e  t r a n s -  
po r t  c apac i t y  for b i l i rub in  in normaI  a n d  pa tho log ica l  
r a t  l ivers.  The  n o r m a l  va lues  were found  to be  61 :tz 8.0 b~g 
pe r  1 0 0 g  b o d y  we igh t  pe r  m i n  ~, 69 J :9 .22,  6 5 - - 1 2  a, 
57.1 :): 13.64, 575, 566. These  d e t e r m i n a t i o n s  were per-  
fo rmed  i m m e d i a t e l y  a f te r  t he  c a n n u l a t i o n  of t he  bi le  
d u c t  a n d  us ing  c o n t i n u o u s  p e n t o b a r b i t a l  anes thes ia .  One 
g roup  Of a u t h o r s  v m a i n t a i n e d  t he  b o d y  t e m p e r a t u r e  of 
t he  r a t s  a t  37~ a n d  wa i t ed  30 m i n  before s t a r t i n g  t h e  
in fus ion  of b i l i rub in .  T h e y  found  an  a p p a r e n t  T m of 
70 • 4 >g pe r  100 g b o d y  we igh t  pe r  min .  Fo r  th i s  r eason  
we t h o u g h t  i t  necessa ry  to  i nves t i ga t e  w h e t h e r  moni -  
t o r i n g  of t h e  b o d y  t e m p e r a t u r e  a n d  p o s t o p e r a t i v e  r ecove ry  
could increase  t he  a p p a r e n t  T for b i l i rub in .  

F o u r  groups  of ma le  \Vis t a r  r a t s  were used. The  bile 
d u c t  was  c a n n u l a t e d  w i t h  a P E  10 p o l y e t h y l e n e  c a n n u l a  
a n d  a second P E  10 t u b i n g  was inse r t ed  in t h e  f emora l  
vein.  All an ima l s  received a p r i m i n g  dose of 1-2  ml  of a 
3-4  m g / m l  so lu t ion  of b i l i rub in  1 fol lowed b y  a c o n t i n u o u s  
infus ion  of t he  same  solut ion de l ivered  b y  a B r a u n  Per-  
fusor  a t  6.7 ml /h .  Af te r  20 min  a second dose of 0.5-1 ml  
was given.  T h e  bile was  col lected in t a r e d  p las t i c  vessels  
for  10 m i n  for t h e  f i r s t  s ample  a n d  5 m i n  for t he  sub- 
s equ en t  9 samples .  T he  bi le  v o l u m e  was  d e t e r m i n e d  
grav imet r ica l ly .  The  b i l i rub in  c o n c e n t r a t i o n  was esti- 
m a t e d  b y  t h e  m e t h o d  of I,UCASSEN S a f t e r  d i lu t ion  to a 

The  bile f low cor re la ted  s ign i f i can t ly  w i t h  t he  a p p a r e n t  
T m in all groups.  I n  t he  Eas g roup  a log-log r e l a t i onsh ip  
was :found be tween  t he  bi le  f low a n d  t he  b i l i rub in  secre- 
t ion  a f te r  s a t u r a t i o n  of t he  secre tory  m e c h a n i s m s  wh ich  
is g iven  b y  t h e  e q u a t i o n :  log Y = 1.757 4- 0.378 log X, 
where  Y ind ica tes  t he  b i l i r ub in  o u t p u t  in  ,ug/100 g b o d y  
wt . /min ,  X t he  bi le  flow in ~1/100 g b o d y  we. /min.  A 
corre la t ion  coeff icient  of 0.88 was o b t a i n e d  f rom d a t a  
o b t a i n e d  f rom 5, 5 m i n  col lec t ion per iods  for 5 rats .  The  
re la t ionsh ips  were s ign i f i can t ly  d i f fe ren t  when  t h e  ani-  
ma l s  were h y p o t h e r m i c .  

The  f ind ing  of a s ign i f ican t  cor re la t ion  b e t w e e n  t he  
a p p a r e n t  T m a n d  t he  bi le  flow agrees w i t h  t h e  observa-  
t ions  of O'MAILLE '~ et  al. for B S P  where  t h e y  showed  
t h a t  the  T,,  for B S P  increased  w i t h  hydrocho le res i s  
caused  b y  bile sa l t  infusions.  To our  knowledge  no  
s y s t e m a t i c  s t u d y  of t he  r e l a t ion  be tween  bi le  flow a n d  
b i l i r ub in  T m has  been  publ i shed ,  a l t h o u g h  i t  h a s  been  
r epo r t ed  5 t h a t  p h e n o b a r b i t a l  p r e t r e a t m e n t  increases  t he  
bi le  flow and  the re fore  t he  Tr~ for b i l i rub in  a n d  BSP .  

These  resul t s  ind ica te  t h a t  compar i sons  be tween  T m 
d e t e r m i n a t i o n s  are h a z a r d o u s  if t h e  cond i t ions  of b o d y  
t e m p e r a t u r e ,  r ecovery  a n d  bile flow are n o t  con t ro l l ed  
and  t h a t  m e c h a n i s m s  o the r  t h a n  ac t ive  t r a n s p o r t  m a y  
p l ay  a n  i m p o r t a n t  role in  t h e  t r a n s p o r t  of b i l i r u b i n  
t h r o u g h  t he  cana l i cu la r  cell m e m b r a n e  of t he  h e p a t o c y t e  9. 

B o d y  we igh t  B i l i rub in  in fused  B i l i r ub inemia  �9 A p p a r e n t  b Mean o b o d y  
g m g  ing/100 m l  T m t e m p e r a t u r e  

~g /100  g pe r  m i n  ~ 

has  5 229.8 4- 30.99 27.33 =[: 5.16 50.0 :k 13.8 105.2 :-!: 9.60 38.00 
Na~ 4 248.0 __ 14.81 32.80 :t: 3.78 42.4 :t: 4.0 100.0 4- 4.20 38.00 
E s 5 228.8 4- 34.02 24.66 _4-. 5.15 59.9 ~: 7.5 28.3 -4- 8.93 30.18 -1:1.15 
N s 5 217.2 • 43.53 26.20 4- 3.44 55.4 4- 7.0 63.2 4- 7.95 33.33 4- 0.25 

Resu l t s  are  g iven  as n m a n  values  __' s t a n d a r d  dev ia t ion .  ~ A t  the  end  of the  expe r imen t .  1, Ca lcu la t ed  as the  m e a n  b i l i rub in  o u t p u t  of the  l a s t  
25 m i n  of the  infus ion  per iod ,  o Ca lcu l a t ed  over  the  whole  infus ion per iod .  

i 

su i t ab l e  concen t r a t i on .  I n  t h e  f i rs t  g roup  (Eas), t h e  ani-  
ma l s  were o p e r a t e d  u n d e r  e the r  anes thes ia ,  a l lowed to  
recover  d u r i n g  10 h a n d  t h e i r  b o d y  t e m p e r a t u r e s  were 
m o n i t o r e d  a t  38 rk_ 0.05 ~ I n  t he  second group  (NAB), t he  
ope ra t ion  was p e r f o r m e d  u n d e r  p e n t o b a r b i t a l  (Nembu-  
tal |  anes thes ia ,  a n d  t r e a t e d  in t h e  same  w ay  as t h e  has. 
A t h i r d  g roup  (Es) was o p e r a t e d  on  u n d e r  e the r  anes thes i a  ; 
t h e  an ima l s  were  k e p t  a t  r oom t e m p e r a t u r e  a n d  were 
n o t  a l lowed to  recover ,  and  t h e i r  t e m p e r a t u r e s  were 
regis tered.  The  b i l i r u b i n  infus ions  were  p e r f o r m e d  d u r i n g  
c o n t i n u o u s  anes thes ia .  [n  t h e  f o u r t h  group (N~) n e m b u t a l  
was  used  for anes thes ia ,  and  t i le  a n i m a l s  were t r e a t e d  
as in  t h e  E~ group.  

"With b o d y  t e m p e r a t u r e  m o n i t o r i n g  a n d  a f t e r  a 10 h 
r ecove ry  per iod,  t he  a p p a r e n t  T m for b i l i r ub in  was  i 05.2 
9.60 b~g/100 g b o d y  wt . /min ,  if t h e  ope ra t i on  was per-  
fo rmed  u n d e r  e t h e r  ane s t he s i a ;  i t  w a s  100.0 ~: 4.20 b~g/ 
100 g b o d y  w t . / m i n  w h e n  N e m b u t a l  was  used. These  
va lues  are  a l m o s t  50% h igher  t h a n  t he  h i ghes t  va lues  
r epo r t ed  in t h e  l i t e r a t u r e L  If, however ,  t he  a n i m a l s  were 
no t  a l lowed to  recover ,  t h e i r  t e m p e r a t u r e s  were no t  
mon i to red ,  a n d  t he  a n e s t h e s i a  was  c o n t i n u e d  t h r o u g h o u t  
t he  expe r imen t ,  t he  a p p a r e n t  T m was 28.3 4- 8.93 btg/100 g 
b o d y  w t . / m i n  in  t h e  E ,  g roup  a n d  63.2 ~ 7.95 b~g/100 g 
b o d y  w t . / m i n  in t he  N,  group.  There  was a s ign i f ican t  
cor re la t ion  b e t w e e n  t he  a p p a r e n t  T a n d  t he  b o d y  t em-  
p e r a t u r e s  in  t h e  E s group.  I n  t h e  g roups  t h e  ave rage  
b i l i r u b i n e m i a  a t  t h e  end  of t he  e x p e r i m e n t  was  over  
40 mg/100  ml,  a n d  in no a n i m a l  was  i t  be low 30 mg/100  ml.  

Rdsumd. L a  capac i t6  de t r a n s p o r t  de la b i l i rub ine  dans  
le foie de r a t  a 6% mesur6e  p a r  d i f fdrents  au teurs .  D a n s  
nos  expd r imen t s  le T m 4 ta i t  va r i ab l e  selon les cond i t i ons  
exp6r imenta les .  E n  s t a b i l i s a n t  la t e m p 6 r a t u r e  5, 38 ~ pen-  
d a n t  i t s  10 h qui  su ive l l t  l ' op6ra t ion ,  le T m s ' avhre  50% 
p lus  61ev5 que  les va leurs  donn6es  dans  la l i t t6 ra tu re .  E n  
plus  la va leu r  du  T m 6 ta i t  6 t r o i t e m e n t  correl6e au  ddbi t  
bi l iaire .  
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