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The  r eac t ion  m i x t u r e  of 2 ml  c o n t a i n e d  20 ~xmoles of DL-  
i soc i t ra te ;  100 ~xmoles of p h o s p h a t e  buf fe r  (pH 7.4); 
4 ~moles  of I N T  (2 -p - iodopheny l -3 -n i t ropheny l  t e t r a -  
zol ium chlor ide) ;  10 ~moles  of MgCI~; 0.2 b~moles of A D P  
and  0.2 ~xmoles of N A D  +. The  r eac t ion  was i n i t i a t ed  b y  
the  a d d i t i o n  of 0.5 ml  of s u p e r n a t a n t .  The  con t ro l  r eac t ion  
m i x t u r e  rece ived  0.5 ml  of sucrose in t he  place of super-  
n a t a n t  solut ion.  Af te r  an  i n c u b a t i o n  of 30 m i n  a t  37 ~ 
the  r eac t ion  was s topped  b y  t he  add i t i on  of 5 ml  of glacial  
acet ic  acid and  t he  f o r m a z a n  fo rmed  due to r educ t i on  of 
the  dye  was e x t r a c t e d  in to  5 ml  of to luene  for o v e r n i g h t  in 
cold, and  colour  was read  in U V  s p e c t r o p h o t o m e t e r  (Hil- 
ger  & W a t t s ,  Eng land )  a t  495 n m  us ing  silica c u v e t t e  of 
10 m m  p a t h  length .  I n d i v i d u a l  zero t ime  cont ro l s  were 
m a i n t a i n e d  for all  t h e  samples  b y  t he  add i t i on  of glacial  
acet ic  acid to  t he  r eac t ion  m i x t u r e  p r io r  to  t he  a d d i t i o n  
of t he  e n z y m e  a n d  incuba t ion .  The  e n z y m e  a c t i v i t y  was 
expressed  as ~xmoles of f o r m a z a n / m g  p ro te in /h .  P r o t e i n  
levels were d e t e r m i n e d  b y  t he  m e t h o d  of L o w r y  e t  a l ) .  
The  d a t a  was sub jec t ed  to  s t a t i s t i ca l  process ing  accord ing  
to  s t a n d a r d  p rocedures  (Pillai  and  Sinha)  7 
Results and discussion. The a c t i v i t y  levels of i soc i t ra te  de- 
hyd rogenase  were found  to  r ange  f rom 0.120 4- 0.014 to  
0.158 • 0.020 b~moles of f o r m a z a n / m g  p r o t e i n / h  in t he  
ped ipa lpa l  muscle  a n d  0.071 • 0.013 to  0.111 4 -0 .026  
b~moles of f o r m a z a n / m g  p r o t e i n / h  in h e p a t o p a n c r e a s  
(figure). I n  b o t h  t he  t issues,  t he  m a x i m a l  a c t i v i t y  was re- 
corded  a t  20.00 h a nd  m i n i m a l  a c t i v i t y  was recorded  a t  
08.00 h. I n  b o t h  t i ssues  the  difference b e t w e e n  t he  max i -  
ma l  (20.00 h) and  m i n i m a l  (08.00 h) was  s ign i f ican t  
(p < 0.001 for muscle  ; p < 0.001 for h e p a t o p a n c r e a s ) .  B u t  
the  p a t t e r n  of rise a n d  fall  in i soc i t ra te  d e h y d r o g e n a s e  
a c t i v i t y  in  b e t w e e n  these  t imes  was d i f fe ren t  in  t h e  2 
t issues s tudied.  I n  b o t h  t he  t issues,  e v e n t h o u g h  the  p e a k  
e n z y m e  a c t i v i t y  is found  a t  20.00 h, t he  e n z y m e  a c t i v i t y  
r e m a i n s  r e l a t ive ly  h igh  be t w een  16.00 h a n d  04.00 h. 
The  h ighe r  i soc i t ra te  dehyd rogenase  a c t i v i t y  in  t he  muscle  
p e r h a p s  reflects  increased  c h a n n e l i n g  of t he  s u b s t r a t e s  to  

t he  ci t r ic  acid cycle for ene rgy  r e q u i r e m e n t s  du r ing  musc le  
con t r ac t i on .  H e p a t o p a n c r e a s  is k n o w n  to be  the  m a i n  
o rgan  for s torage  of nu t r i en t s .  Syn thes i s  and  b r e a k  d o w n  
of me t abo l i t e s  are r e l a t ed  to t he  m e t a b o l i c  needs  of t h e  
an imal .  The  scorp ion  is a n o c t u r n a l  a n i m a l  and  shows a 
s ign i f i can t  increase  in locomotor  a c t i v i t y  a t  night1.  The  
m e t a b o l i c  r a t e  is also h i g h  be tween  16.00 h and  m i d n i g h t  
(24.00 h) w i t h  a peak  a r o u n d  20.00 h 1. The  necessa ry  
ene rgy  is p e r h a p s  m a d e  ava i l ab le  t h r o u g h  increased m e t a -  
bol ic  d e g r a d a t i o n  of glycogen,  as ev idenced  b y  increased  
phospho ry l a se  a c t i v i t y  4 a n d  b lood glucose ~. The  n o c t u r n a l  
p e a k  of t he  i soc i t ra te  d e h y d r o g e n a s e  a c t i v i t y  a t  20.00 h 
m a y  s ignify  inc reased  c h a n n e l i n g  of s u b s t r a t e s  t h r o u g h  
t he  Krebs  cycle to  sus t a in  the  ra ised  ene rgy  r e q u i r e m e n t s  
due  to t he  increased  locomotor  ac t iv i ty ,  i nvo lv ing  h i g h e r  
r a t e  of muscle  c o n t r a c t i o n  of t he  a n i m a l  d u r i n g  n igh t .  
I t  is knoWn in m a m m a l s  t h a t  ep ineph r ine  induces  g rea t e r  
p r o d u c t i o n  of cyc l i c -AMP in muscle ,  wh ich  leads to  t he  
acce le ra t ion  of b r e a k d o w n  of glycogen in l iver  and  muscle  11. 
C i rcad ian  r h y t h m  in t he  neurosecre t ions  in  the  scorpion 
has  also been  r epo r t ed  2. I t  is p r o b a b l e  t h a t  the  ac t ive  
pr inc ip le  f rom scorp ion  neu rosec re to ry  s y s t e m  w i t h  
ep inephr ine - l ike  ac t ion  is respons ib le  for increased  chan -  
ne l ing  of s u b s t r a t e s  to  t he  Krebs  cycle for mobi l i za t ion  of 
ene rgy  t h r o u g h  t he  a c t i v a t i o n  of i soc i t ra te  dehyd ro -  
genase.  
T h u s  t he  p e a k  a c t i v i t y  of t he  i soc i t ra te  d e h y d r o g e n a s e  
a c t i v i t y  a t  20.00 h ,  co inc id ing  wi th  the  n o c t u r n a l  h a b i t  
of t he  scorpion,  appea r s  to  be s ign i f ican t  in view of t he  
ra i sed  ene rgy  r e q u i r e m e n t s  to  su s t a in  t he  n o c t u r n a l  in- 
crease of l ocomoto r  ac t iv i ty .  

9 O.H. Lowry, N. J. Rosenbrough, A; L. Farr and R. J. Randall, 
J. biol. Chem. 193, 265 (1951). 

10 S. K. Pillai and H. C. Sinha, Statistical methods for biological 
Workers. Ram Prasad and Sons, Agra 1968. 

11 Bela Issekutz, Jr, and M. Allen, Metabolism 2/, 48 (1972). 
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Summary. Bi l ia ry  t ree  capac i t ies  d e t e r m i n e d  u n d e r  Tra-condi t ions  us ing  35S-su l fobromophtha le in  sodium,  35S-sulfo- 
b r o m o p h t h a l e i n  g lu t a th ione ,  and  ~4C-taurocholate sod ium as m a r k e r s  exceeded m a r k e d l y  t he  b i l i a ry  vo lumes  r epo r t ed  
un t i l  now. Th i s  m a y  h a v e  been  caused  a t  leas t  p a r t l y  b y  a more  h o m o g e n o u s  d i s t r i b u t i o n  of t he  m a r k e r  s u b s t a n c e  
t h r o u g h o u t  t he  l iver  p a r e n c h y m a  in c o n t r a s t  to  s imple  bo lus  in j ec t ion  s tudies .  

A b o u t  15 years  ago, B a r b e r - R i l e y  1 e s t i m a t e d  t he  c a p a c i t y  
of t he  r a t  b i l i a ry  as t he  v o l u m e  of bile col lected be tween  
the  t i m e  of i.v. i n j ec t ion  of s u l f o b r o m o p h t a l e i n  a n d  t he  
t i m e  a t  w h i c h  t h e  c o n c e n t r a t i o n  of th i s  dye  in  bi le  r e a c h e d  
one-ha l f  m a x i m a l  exc re t ion  rate.  However ,  i t  now  ap-  
pears  t h a t  B a r b e r - R i l e y ' s  m e t h o d  m a y  give e r roneous  
e s t ima te s  of capac i t i es  in  t h a t  a t ime  lag occurs  b e t w e e n  
t he  i.v. a d m i n i s t r a t i o n  of t he  dye  a n d  i ts  excre t ion  in to  
t he  bile. H/icki  a n d  P a u m g a r t n e r  3 h a v e  largely  ove rcome  
th i s  t r a n s i t  t i m e  p r o b l e m  bY us ing  14C-taurocholate as a 
marke r ,  a n d  t h e y  r epo r t ed  n o n d i s t e n d e d  b i l ia ry  t ree  
capac i t i es  of a r a t  l iver  we igh ing  10 g of a b o u t  23 btl. The  
r e t r o g r a d e  p u s h - b a c k  t e c h n i q u e  of P e t e r s o n  e t  al. 3 also 
does n o t  c o n t a i n  a t r a n s i t  t i m e  a r t i f ac t  and  gives 37 V1 as 
t he  e s t i m a t e  for b i l i a ry  t ree  capac i t i es  in  the  d i s t ended  
s t a t e  in  c o n t r a s t  to  121 bd found by  B a r b e r - R i l e y L  AI- 

t h o u g h  d i f fe ren t  m e t h o d s  were used to  d e t e r m i n e  t h e  
b i l i a ry  t ree  in  i t s  n o n d i s t e n d e d  or d i s t ended  s ta te ,  t h e y  
are  based  on  the  same  theo re t i ca l  cons ide ra t ion  t h a t  t he  
dye  in iec ted  is d i s t r i bu t ed  or w a s h e d  ou t  h o m o g e n o u s l y  
t h r o u g h o u t  the  b i l i a ry  sys tem,  and  t h u s  m a y  p e r m i t  
m e a s u r e m e n t  of t h e  b i l i a ry  t ree  volume.  This  a s s u m p t i o n  
ha s  no t  been p r o v e d  yet. A n  a p p r o a c h  to d e t e r m i n e  t he  
b i l i a ry  t ree  c a p a c i t y  u n d e r  Tin-condi t ions  was i n t r o d u c e d  
us ing  35 S - s u l f o b r o m o m o p h t h a l e i n ,  35S_sulfobromophtha_ 
lein g lu t a th ione ,  a n d  14C_taurocholate as markers .  

1 G. Barber-Riley, Am. J. Physiol. 205, 1127 (1963). 
2 W. H/ieki and G. Paumgarmer, Experientia 29, 1091 (1973). 
3 R E. Peterson, J. R. Olson and J. M. Fujimoto, Toxic. appl. 

Pharmac. 36, 353 (1976~. 



15.8. 1977 Speeialia 1053 

Methods and materials. Male W i s t a r  r a t s  w e i g h i n g  350-  
400 g m a i n t a i n e d  u n d e r  s t a n d a r d  l a b o r a t o r y  c o n d i t i o n s  
were  used .  T h e  c o m m o n  bile d u c t  a n d  j u g u l a r  ve in  were  
c a n n u l a t e d  u n d e r  u r e t h a n e  a n a e s t h e s i a  (1.25 g / k g  b. w t  
i .p.).  T h e  bile c a t h e t e r  w i t h  a dead  space  of 10 ~zl w a s  
p o s i t i o n e d  j u s t  be low  t h e  b i fu r ca t i on .  A f t e r  s u r g e r y  a 
t h e r m i s t o r  p r o b e  w a s  i n se r t ed  i n to  t h e  r e c t u m  a n d  b o d y  
t e m p e r a t u r e  w a s  m a i n t a i n e d  a t  37 .5 -38~  b y  a ' T e m p e -  
r a t u r r e g l e r ' ,  Sachs ,  W.  G e r m a n y .  U n l a b e l l e d  s u l f o b r o m o -  
p h t h a l e i n  s o d i u m  a n d  t a u r o c h o l a t e  s o d i u m  were  in fused  
a t  c o n s t a n t  r a t e s  of 2.5 izm01es/min kg  b . w t  ~ a n d  1.6 
t zmoles /min  100 g b . w t  ~ r e s p e c t i v e l y  un t i l  T in-va lues  were  
ach ieved .  T h e n  ~ s S - s u l f o b r o m o p h t h a l e i n  s o d i u m  (an s -  
B S P )  e, 3 s S - s u l f o b r o m o p h t h a l e i n  g l u t a t h i o n e  (3sS-BSP-  
G S H ) ,  a n d  24-14C- taurochola te  s o d i u m  6 (0.4 txmoles/ 
100 g b .wt )  d i s so lved  in a v o l u m e  of 300 ~xl of sa l ine  were  
r a p i d l y  in j ec ted  i.v. in 8 r a t s  a n d  f l u shed  wi t t l  a n o t h e r  
300 ~1 of i so ton ic  sal ine.  Bile w a s  col lected in 20 sec 
p e r i o d s  u p  to  300 sec a n d  in 30 sec p e r i o d s  u p  t o  600 see 
a n d  weighed .  T h e r e a f t e r  dye  c o n c e n t r a t i o n  of e a c h  bile 
s a m p l e  w a s  ca l cu l a t ed  u s i n g  a P a c k a r d  T r i c a r b  l iquid  
sc in t i l l a t ion  c o u n t e r  (mode l  A A A  544). T h e  v o l u m e  of t he  
b i l i a ry  c a p a c i t y  w a s  ca l cu l a t ed  in 2 w a y s  : M e t h o d  1 : Cal- 
c u l a t i o n  a c c o r d i n g  to B a r b e r - R i l e y  ~ as  modi f i ed  b y  Sicot  7 
a n d  r e c e n t l y  desc r ibed  b y  H ~ c k i  a n d  P a u m g a r t n e r  2. Since 
t h e  m a r k e r  does  n o t  a p p e a r  in bile as  a f la t  c o n c e n t r a t i o n  
f ron t ,  t h e  v o l u m e  of t h e  b i l i a ry  c a p a c i t y  is c a l c u l a t e d  in 
t h e  fo l lowing  w a y :  

BTC = Volma x --  
iCmax C i 

Z �9 
i= 1 Cmax 

�9 Voli - -  Volcatheter 

Volm~x s t a n d s  for  c u m u l a t i v e  v o l u m e  of bile col lected 
f r o m  t h e  t i m e  in j ec t i on  un t i l  m a x i m a l  c o n c e n t r a t i o n  
(Cmax) of t h e  m a r k e r  in bi le  is r eached ,  i = 1 d e n o t e s  t h e  
f i r s t  s a m p l e  a f t e r  i n j e c t i o n  a n d  iCmax the  s a m p l e  in w h i c h  
Cmax is r eached .  Ci r e p r e s e n t s  t h e  c o n c e n t r a t i o n  of t h e  
m a r k e r  in t he  s ingle  s a m p l e  i, a n d  Voli  t h e  v o l u m e  of 
s a m p l e  i. M e t h o d  2: Modif ied  a p p r o a c h  for  c a l cu l a t i on  of 
t h e  b i l i a ry  v o l u m e  u s i n g  a label led m a r k e r .  T h i s  de te r -  
m i n a t i o n  is b a s e d  on  tile a s s u m p t i o n  t h a t  m e a s u r a b l e  
r a d i o a c t i v i t y  p r o b a b l y  ind ica tes ,  w i t h  o n l y  v e r y  l i t t le  
de lay ,  t h e  t i m e  of a p p e a r a n c e  of t h e  in j ec ted  dye  in t h e  
lef t  a n d  r i g h t  h e p a t i c  duc t .  T h u s  t h e  s a m e  f o r m u l a  as in 
m e t h o d  1 w a s  u sed  w i t h  t h e  o n l y  d i f fe rences  t h a t  (1) 
Votmax r e p r e s e n t s  t h e  c u m u l a t i v e  v o l u m e  of bile col lected 
f r o m  t h e  f i r s t  m e a s u r a b l e  r a d i o a c t i v i t y  in bile un t i l  

W. Grote, A. Schmoldt and H. G. Dammann, Biochem. Pharmac. 
24, 1121 (1975). 
G. Paumgartner, K. Sauter, H. P. Schwarz and R. Herz, in: The 
Liver. Quantitative Aspects of Structure and Function, Karger, 
Basel 1973. 
Source of supply: Amersham-Buchler, Braunschweig, Federal 
Republic of Germany. 
C. Sieot, A. Richard and J. P. Benhamou Revue fr. Etud. clin. 
biol. 13, 270 (1968). 

Table 1 

n to (see) tm~x (see) Cm~x (epm • 103) Volmax 
Method 1 (~zl) Method 2 (txl) 

A 

C 

1 80 480 107 169 
2 60 360 137 178 
3 80 390 118 189 
4 60 360 139 131 
5 80 420 112 171 
6 60 360 135 176 
7 80 390 120 182 
8 60 420 140 137 

Median value 70 390 128 174 

M e a n •  7 0 i t 0 . 7  397.5-f-41.7 126.0~13.2 166.6-t-21.1 

1 40 390 270 235 
2 40 280 297 151 
3 60 480 230 284 
4 40 400 277 160 
5 40 420 212 229 
6 40 390 270 165 
7 40 480 297 283 
8 60 280 230 157 

Median value 40 390 270 197 

Mean-l -SD 4 5 . 0 ~ 9 . 3  390.0-4-76.9 260.4+32.4  208.0~56.8 

1 100 600 879 226 
2 60 600 1116 325 
3 80 570 1138 240 
4 80 780 681 379 
5 60 600 1189 309 
6 80 570 1138 240 
7 100 600 879 226 
8 80 780 681 379 

Median value 80 600 1009 275 

M e a n ~ S D  80.0:]=15.1 6 3 7 . 5 ! 8 8 . 9  962.6-4-210.1 290.5:t=66.1 

148 
146 
158 
112 
147 
149 
157 
111 

148 

141.0 ~ 18.7 

220 
138 
266 
147 
218 
153 
265 
145 

186 

194.0 • 54.6 

193 
302 
213 
344 
277 
213 
193 
344 

245 

259.9 • 65.0 

Main data of each experiment using 85S-sulfobromophthalein glutathione (A), 14C-taurocholate sodium (B), and 3SS-sulfobromophthalein 
sodium (C) as test substances for the determination of the biliary tree capacity under Tin-conditions. to = time at which 8SS-radioactivity is 
first detected in the bile, tmax = time until maximal concentrations are reached, Cma x = maximal concentration, Volma x ~ cumulative 
volumes of bile collected according to method 1 and 2. Median values and means i SD are indicated. 
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Table 2 
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Biliary tree capacity 

~l/rat liver [xl/g liver wet wt 

A Method 1 (n = 8) 69.7 4- 8.08 4.47 4- 0.40 
Method 2 (n ~ 8) 54.4 4- 5.25 P < 0.001 3.52 4- 0.58 P < 0.001 

B Method 1 (n ~ 8) 73.2 4- 11.37 Not 4.60 • 0.70 Not 
Method 2 (n ~ 8) 70.2 4- 11.78 significant 4.42 4- 0.75 significant 

C Method 1 (n ~ 8) 136.1 4- 16.82 9.03 4- 0.57 
Method 2 (n = 8) 115.1 4- 14.56 P < 0.001 7.63 4- 0.52 P < 0.001 

Mean nondistended capacities 4- SD of the biliary tree under T~-conditions using s5S-sulfobromophthalein glutathione (A), 14C-taurocholate 
sodium (B), and 35S-sulfobromophthalein sodium (C) as test substances. 

m a x i m a l  c o n c e n t r a t i o n  of t h e  m a r k e r  was  r eached  a n d  
t h a t  (2) VOlcatheter was  n o t  s u b s t r a c t e d  since i t  was sug- 
ges ted  t h a t  t he  bi le  c a n n u l a  i tself  ha s  no  r e m a r k a b l e  effect  
on  t he  de t ec t i on  of t he  t e s t  s u b s t a n c e  in bile, excep t  a 
t ime  de lay  w h i c h  is caused  b y  t h e  a d d i t i o n a l  passage  
t h r o u g h  t he  ca the t e r .  
Results  and  discussion. Bile flow a n d  r a d i o a c t i v i t y  fol- 
lowing t h e  in j ec t ion  of a5 S - B S P  u n d e r  Tin-condi t ions  in  a 
r e p r e s e n t a t i v e  e x p e r i m e n t  are  dep ic t ed  in f igure  1. Rad io -  
a c t i v i t y  was f i rs t  m e a s u r a b l e  in  t he  4 th  20 sec bile sample  
(mean  4- SD:  80.0 4- 15.1 sec) a n d  r eached  i ts  p e a k  a f t e r  
720 sec (637.5 4- 88.9 sec). I n  t he  case of 3 5 S - B S P - G S H  
in j ec t ed  a f te r  Tin-values w i t h  s u l f o b r o m o p h t h a l e i n  so- 
d i u m  h a d  been  achieved ,  ~ad ioac t iv i ty  was also f i rs t  de-  
t ec t ed  in t he  4 th  20 sec pe r iod  b u t  r eached  i t s  m a x i m u m  
a f t e r  390 sec (means  4- SD:  70.0 4- 10.7 and  397.5 4- 
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Fig. 1. Bile 35S-radioactivity (O--O) and bile flow (0- -  �9 after rapid 
i.v. injection of 85S-sulfobromophthalein sodium (0.4 [zmoles/100 g 
rat) under Tin-conditions in a representative experiment. 
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Fig. 2. Bile liC-radloactivity (O--Q) and bile flow (�9 G) after rapid 
t l  14 i.v. injec "on of C-taurocholate sodium (0.4 ~moles/100 g rat) under 

Tm-conditi0ns in a representative experiment. 

41.7 sec respect ive ly) .  In  c o n t r a s t  to  these  e x p e r i m e n t s  
l~C- taurochola te  (figure 2) a p p e a r e d  u n d e r  Tm-condi t ions  
a l r eady  in the  second 20 sec bile sample  (mean  + SD:  
45.0 4- 9.3), h o w e v e r  t he  p e a k  was also es tab l i shed  a f t e r  
390 sec (390.0 :[: 76.9 sec). The  m e a n  vo lumes  of t he  
b i l i a ry  capac i t y  o b t a i n e d  w i t h  e i the r  e x p e r i m e n t a l  pro-  
cedure  a n d  ca lcu la ted  accord ing  to  b o t h  m e t h o d s  are  
s u m m a r i z e d  in  t a b l e  2. A r e m a r k a b l e  d i s c r epancy  m a y  be  
n o t e d  be tween  t he  va lues  r epo r t ed  so far  and  our  f indings.  
E v e n  us ing  the  same  m a r k e r  subs tance ,  our  va lues  are 
more  t h a n  44 and  92% larger  t h a n  those  pub l i shed  b y  
HAcki and  P a u m g a r t n e r  2. I n t e r e s t i n g l y  the  b i l ia ry  ca- 
pac i t i es  e s t i m a t e d  w i t h  35 S - B S P - G S H  and  14C-taurocho- 
la te  accord ing  to  m e t h o d  2 differ  no t  so e x t r e m e l y  f rom 
those  found  b y  B a r b e r - R i l e y  1 ( + 3 a n d  13% respect ively) .  
Us ing  35 S - B S P - G S H  only  BSP-Tm-cond i t i ons  were e s t ab -  
l ished,  l~esults  m i g h t  be d i f fe ren t  if i t  were possible to  
pe r fo rm  B S P - g l u t a t h i o n e - T m - v a l u e s .  W h e n  ~5 S - B S P  was 
used as m a r k e r  s u b s t a n c e  a n d  in jec ted  u n d e r  Tin-con- 
di t ions ,  t he  b i l i a ry  capac i t i es  exceeded those  of B a r b e r -  
Ri ley  1 s ign i f i can t ly  and  also those  e s t i m a t e d  wi th  35S- 
B S P - G S H  a n d  14C-taurochola te  in  th i s  s tudy .  I t  shou ld  
be no ted ,  however ,  t h a t  in t h i s  s t u d y  a s l ight  d i s t e n t i o n  
of the  b i l i a ry  t ree  as a r e su l t  of t he  choleresis  induced  b y  
Tin-condi t ions  c a n n o t  be  excluded.  F u r t h e r m o r e ,  i t  re-  
m a i n s  an  un reso lved  ques t ion  b y  wh ich  m e c h a n i s m s  pro-  
longed t imes ,  a t  w h i c h  m a x i m a l  concen t r a t i ons  were seen, 
a le  es tab l i shed .  On t he  basis  of k ine t ic  cons idera t ions ,  one 
would  as sume  t h a t  m e a n  hepa toce l l u l a r  t r a n s i t  t i m e  
(preb i l ia ry  t r a n s i t  t ime)  of a m a r k e r  s u b s t a n c e  is in-  
c reased u n d e r  Tin-condi t ions.  As would  be  expec ted  Tin- 
condi t ions ,  which  ind ica t e  t he  func t iona l  m a x i m u m  of t he  
l iver,  do n o t  p ro long  t h e  a p p e a r a n c e  of the  m a r k e r  sub-  
s tances  in t he  bile. However ,  b o t h  fac tors  - d i s t e n t i o n  of 
t he  b i l i a ry  t ree  b y  osmot ic  choleresis  a n d  increased  pre-  
b i l i a ry  t r a n s i t  t i m e  - m a y  lead to an  o v e r e s t i m a t i o n  of t h e  
b i l i a ry  t ree  capac i ty .  On t he  o t h e r  h a n d ,  B a r b e r - R i l e y  1 
t r i ed  to  exp la in  t he  s igmoid  shape  of t he  b i l i a ry  excre t ion  
cu rve  in t he  ma in  w i t h  d i f fe ren t  l eng ths  of t he  va r ious  
bile channe ls .  I f  t h e  l a t t e r  p o i n t  were to p l ay  a m a j o r  role 
in  p roduc ing  p ro longed  tmax-times, i t  m i g h t  be supposed  
t h a t  poss ib ly  u n d e r  Tm-condi t ions  t he  v e r y  p e r i p h e r y  of 
t he  b i l i a ry  t ree  is i n v o l v e d  in t h e  exc re t ion  of t he  t e s t  sub-  
s tances ,  s ince t he  slope of t h e  s igmoid  curves  (figures 1 
and  2) is m u c h  s lower  in  c o n t r a s t  to  s imple  bo lus  in j ec t ion  
s tudies .  Thus ,  i t  m a y  be  h y p o t h e s i z e d  t h a t  the  b i l i a ry  ex-  
c re t ion  of a bolus  in j ec t ion  invo lves  on ly  a p a r t  of t he  l iver  
and  t he  excre t ion  cu rves  m a y  r e p r e s e n t  b i l i a ry  capac i t ies  
on ly  pa r t ly .  Th i s  h y p o t h e s i s  m a y  be  s u p p o r t e d  b y  t he  
zona l  r e l a t i onsh ip  be tween  t h e  cells cons t i t u ing  t he  acini  
a n d  t h e i r  b lood s u p p l y  8. 

8 A. M. Rappaport, in: The Liver. Ed. Ch. R0uiller. Academic 
Press, New York and London 1963. 


