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CARTAS AL EDITOR

Interrelationship Between Glucose Infusions and the Hepatic
Handling of Bilirubin*

Glucose may play an important role in
plasma clearance and/or in the different
steps of hepatic bilirubin transport: e.g.
glucose illusions seem to increase
biliary bilirubin secretion in ponies (2).
In jaundiced neonates, glucose en­
hances their serum albumin binding
capacity reserve and results in a favour­
able clinical outcome (9). The present
study was designed to determine the
pathways by which glucose might im­
prove tike handling of bilirubin by the
liver.

Rabbits received no food for 24 h
before experiments. Animals were
anaesthetized with sodium pentobarbi­
tone (30 mg x kgr1, i.v.). After
tracheotomy, catheters were inserted
into a femoral vein and artery; the
pylorus was tied off and following the
introduction of a catheter into the
duodenum, the cystic duct was ligated
and a polyethylene tube inserted into
the common bile duct. Rectal tempera­
ture was held at 38.5 ± 0.5° C. After an
equilibrium period of 30 min, bile was
collected in nine consecutive samples of
20 min. A solution of NaCl (154
mmol X I-1, group I), or glucose (227
mmol X I4, group II) was then infused 

* This work was supported by the «Comisi6n
Asesora de Investigation Cientifica y Tecmca*.

intravenously for 1 h at a rate of 10 ml.
ir1. Bile was collected in an additional 1
h postinfusion period. The samples were
collected in darkness under ice, a small
fraction was kept and the rest was rein-
fused into the duodenum. Blood
samples of 0.5 ml each were taken at
intervals of 20 min.

Bilirubin concentration was assessed
in bile (7) and glucose levels in plasma
and bile (12). Plasma and bile osmolality
were determined in a vapour pressure
osmometer. Free fatty acids (FFA) were
measured in plasma (5). UDP-glucose
(6), bilirubin (10), bilirubin UDP-
glucuronyl transferase (EC 2.4.1.17)
activity (1) and the hepatic concentra­
tion of glucose after hydrolysis of glyco­
gen (12) were estimated on liver
homogenates. Statistical significance
was calculated by Student’s t test.

Table I shows that the activity of
UDP-glucuronyl transferase determined
in the liver samples obtained at 60 min
after glucose infusion (group II) was sig­
nificantly higher than that of control ani­
mals (group I). The changes in the en-
zymatic activity were accompanied by
significant increases in hepatic glucose
and UDP-glucose and by a nonsignifi­
cant decrease in the hepatic concentra­
tion of bilirubin. The concentration and
excretion of total bilirubin in bile of the
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Table I. Determinations on liver in rabbits infused with NaCI (Group I) or glucose (Group II).
Mean values ± 1SD. In parenthesis number of animals is given. N. S. = no significative.

Group 1 Group II

Glucose Qxmol x g-i liver) 112±8 (3) 402 ± 13 (3) P < 0.001
UDP-glucose Qxmol x g-i liver) 0.25 ± 0.09 (5) 0.87 ± 0.10 (6) P < 0.001
Non conjugated bilirubin
Qxmol x g-i liver)
UDP glucuronyl transferase

0.14 ± 0.03 (4) 0.10 ± 0.04 N.S.(6)

activity Qxmol x g-i liver x h-1) 0.21 ± 0.07 (4) 0.49 ±0.15 (5) P < 0.02

two experimental groups determined be­
fore infusion were practically identical,
while values after infusion were signifi­
cantly different, both in terms of con­
centration (58 ± 21, n — 5 and
105 ±42, n = 6 /xmol. I1; p < 0.01)
and excretion (11.2 ±4.4, n = 5 and
18.0 ± 8.6, n = 6 nmol g’1 liver h’1;
p < 0.05) in groups I and II respec­
tively. Glucose concentration in plasma
of group I rabbits increased nonsignifi-
cantly by 10 % during experiments,
while the values in group II increased
by 102 %. The bile glucose concentra­
tion did not show any significant varia­
tion in group I whereas the values in
group II increased by 750 % (18.7 mg
100 ml1 in the postinfusion hour). No
significant changes were observed in
plasma or bile osmolality or in the
plasma or bile osmolality or in the
plasma concentration of FFA (0.088 ±
0.015, n = 4 and 0.086 ± 0.012,
n = 5 ^imol I-1) in both experimental
groups.
cretion after glucose infusion could be
attributed to a greater binding of the
pigment to plasma albumin, due to al­
terations in the concentration of differ­
ent endogenous substances that act as
competitive ligands, such as FFA (9).
This possibility has recently been re­
jected (11), and does not seem very
likely, since no changes in the plasma
concentrations of FFA could be
observed in our study. Another alterna­
tive would be an increase in the serum 

bilirubin levels, as has been described in
Gilbert’s syndrome (3) and which in our
case could be due to haemolysis subse­
quent to changes in plasma osmolality.
However, no rise in serum bilirubin
levels has been reported in ponies (2)
nor in jaundiced neonates (9) and in our
experiments no significant changes
could be observed in osmolality, in
which our findings agree with those of
OSTREA et al. (9).

An increased UDP-glucuronyl trans­
ferase activity has been found after the
infusion of UDP-glucose (8). In our
study, not only did we find noticeable
hyperactivity on ending the glucose in­
fusion, but also, this was accompanied
by increases in the hepatic levels of
UDP-glucose and glucose and by non­
significant falls in the hepatic concentra­
tion of bilirubin. Even though such find­
ings are in agreement and point to cer­
tain definite trends, we may not dif­
ferentiate with certainty whether one is
really dealing with a direct effect on the
enzyme or whether this is perhaps indi­
rect, stemming from a higher concentra­
tion of conjugating cofactor (the most
likely), and neither may we even refer
to the biological role of such increased
enzymatic activity, since in the basal
conditions the rabbit, as our own results
indicate, has an excess of conjugating
activity. Finally, we do not believe that
the greater excretion of bilirubin after
glucose infusion is due to an unspecific
effect on bile secretion, since not only
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does this secretion not increase, but
rather, it decreases, probably due to
ductular reabsorption of glucose (4) and
the consequent reabsorption of water.
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