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Previous studies have shown that perfusion 
of the isolated rat liver with ethanol leads to 
a marked reduction of bile flow and 
brmsulphthalein (BSP) biliary excretion 
(1). I t  was further demonstrated that these 
phenomena closely paralleled each other per- 
mitting the inference that ethanol could act 
on the liver as a direct “cholestatic” agent 
thereby decreasing the Itransport of foreign 
dye into the bile. It has been proposed that 
BSP effectively competes with bile salts for 
excretion in bile (2-5). In  the perfused rat 
liver, BSP added as a single bolus significant- 
ly decreases the rate of bile flow (6) suggest- 
ing perhaps a direct competition with the bile 
acids. 

Taurocholate has been shown to increase 
both the rate of bile flow and the biliary 
excretion of BSP by dogs in vivo (5) and in 
the isolated rat liver ( 7 ) .  The present study 
demonstrates that perfusion of the isolated 
liver with taurocholate and ethanol, leads to 
a dissociation between the rate of bile flow 
and the biliary excretion of BSP. 

Experimental. Female, unfasted Sprague- 
Dawley rats (220-280 g) were anaesthe- 
sized with Sodium Pentobarbital (Nembutal, 
Abbott, 5 mg/100 g body weight). Following 
cannulations of the bile duct and the portal 
vein, the h e r  was excised and perfused ac- 
cording to methods that have been described 
(1).  The perfusion medium consisted of 
Krebs-Henseleit buffer, gassed with a mix- 
ture of 0 2 : C 0 2  (95:5, vol %, pH = 7.4 

1 Partially supported by Licensed Beverage Indus- 

Present address: Central Hospitzl, Afula, Israel. 
Reprint requests: Dr. H. J. Zimmerman, Chief, 

Medical Service, Veterans Administration Hospital, 
Washington, D. C. 

try, Inc. 

and contained, per 100 ml, 240 mg glu- 
cose, 2.5 g bovine albumin (35% sol., Pen- 
tex Biochemicals), and 3,000 USP units 
of heparin (Liquaemin, Organon). 2 50 
mM/liter of ethanol were added 30 min after 
beginning the perfusion. An infusion of si- 
multaneous Sodium Taurocholate (Mann Re- 
search Labs.) and BSP (Hynson, Westcott, & 
Dunning, Inc.) was started 45 min later, 
using a calibrated constant rate pump (Sage 
Instruments #255-2) that delivered 0.1 7 pi74 
of BSP/min and 1.0 pM of sodium tauro- 
cholate/min. In some experiments, BSP was 
added at  the time of the taurocholate infu- 
sion in a separate single dose of 130 pM/liter 
of perfusate. Samples of perfusate and bile 
were collected every 5 min for the determina- 
tion of BSP. Bile was collected in 20 pl 
pipettes at  intervals that were carefully 
timed. Determinations of BSP were carried 
out as described previously (1). The mean 
weight of the livers was 10.0 t 0.3 g (SE). 
Analysis of variance was calculated according 
to Snedecor (8). 

Results and Discussion. A prompt cholere- 
sis followed the administration of tauro- 
cholate to the perfused untreated livers. The 
rate of flow of bile increased, within 10 min, 
from control values of 11 pl/min to a peak 
of 18 pl/min (Fig. 1 )  and slowly decreased 
to 13 pl/min after 45 min of perfusion. Simi- 
lar increases of bile flow have been reported 
in the rat liver perfused with blood (7). The 
slow decrease in the rate of bile flow of con- 
trol livers, after the peak value, that occurred 
despite continual infusion of taurocholate, 
could be attributed to the concurrent 
presence of BSP in the perfusaite and in the 
liver. Perfusion of livers with ethanol led to a 
reduction in bile flow, as has previously 

1168 



EFFECTS OF ETHANOL AND TAUROCHOLATE ON EXCRETION 1169 

I8 - 

16- 

* 14- 

k l 2 -  

i 

9 
J 

4 

i 

Irr 10- 

8- 

6- 

4- 

2- 

-\ T- C 
I I I I I I I I I 

5 10 IS 20 30 40 SO 60 70 80 90 100 110 120 
TIME -MINUTES 

FIG. 1. Excretion of bile by the perfused liver. Taurocholate and BSP were simultaneously 
infused, in controls and ethsnol-treated (4)  pr,eparations. In  two experiments (the lowest curve) 
BSP was added as a single bolus. Numbers of experiments are shown in brackets. 

been reported (1). However, taurocholate in- 
fusion markedly reversed the ethanol- 
produced “cholestasis” from low values of 7.8 
pl/min to a peak flow of 14 pl/min. The 
flow subsequently declined, paralleling the 
decrease in the control values but separated 
from those by a significant difference 
(p<O.Ol) of 6-7 pl/min. The choleretic effect 
of taurocholate was of a short duration when 
BSP was added to the perfusate of ethanol- 
treated livers in a single dose of 130 
p&?/liter. 

The biliary excretion of BSP in the control 
perfusions reached peak transport concen- 
trations of 60 pg/min after 30 min of infu- 
sion and slowly declined thereafter (Fig. 2). 

The total BSP excreted was 2,135 mg, rep- 
resenting approximately 30% of the total dose 
infused. Livers that were perfused with 250 
M / l i t e r  concentration of ethanol excreted 
little BSP in their bile, showing maximum 
values of only 10 pgJmin and maintaining 

this level of excretion throughout the experi- 
ment. Total excretion of dye from these livers 
accumulated to 0.163 mg or approximately 
2.5% of total infused dose. When BSP was 
given as a single load to the perfusate, during 
perfusion with ethanol, a higher rate for a 
shorter period led to a total quantity of BSP 
in the bile approximately equal to that of the 
experiments in which the dye had been slow- 
ly infused. 

The results of this study suggest that the 
choleretic effect of taurocholate infusion in 
this in vitro system may not change the bil- 
iary output of BSP, as the concentration of 
this dye in the bile of control livers was 
similar to those found in the absence of tau- 
rocholate ( 1, 7) .  Taurocholate infusion, how- 
ever, permitted demonstration of a dissocia- 
tion between the effects of ethanol on BSP 
excretion and bile flow. Without tauro- 
cholate, the effects of ethanol on BSP excre- 
tion and of BSP on bile flow merged to pro- 
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FIG. 2. Rate of BSP biliary excretion by the perfused liver. Total dye excretion is shown in 
brackets on the respective curves. 

duce a pattern of decreased BSP excretion 
and reduced bile flow. The choleretic effect of 
taurocholate permitted bile flow to continue 
at  an essentially normal rate, despite which 
an ethanol-induced impairment of BSP excre- 
tion could be demonstrated. Recent studies 
(9, 10) have indicated that a major portion 
of the bile excreted by the liver may not be 
dependent on the canalicular secretion of bile 
salts. It would appear that in the presence of 
ethanol, the biliary BSP transport is largely 
performed by the bile salt-independent frac- 
tion of canalicular bile production. 
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