
bition of Glc6Pase and may participate in
the inhibition of hepatic glucose pro-
duction occurring in this situation.
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Most teleosts are not able to utilize high
levels of dietary carbohydrates efficiently.
Previous studies suggested that this ’dia-
betic’ phenotype may be related to the
lack of an inducible glucokinase (hexoki-
nase IV) enzyme in fish livers. Our objec-
tive was to obtain partial molecular probes
for the glucokinases of trout and carp in
order to study the regulation of hepatic
glucokinase expression by dietary carbo-
hydrates. Based on the hypothesis that all l
hexokinases are members of a gene fam-

ily, we prepared degenerated primers cor-
responding to the highly conserved
sequences of this family. Using these
primers, we performed a RT-PCR (reverse
transcription-polymerase chain reaction)
with RNA extracted from livers of fishes
fed a high carbohydrate diet. Hepatic glu-
cokinase activities were measured. We
obtained glucokinase-like molecular
probes for trout (229 bp) and carp
(232 bp). The sequences of the partial
probes corresponded to an open reading
frame that exhibited more than 80 %

homology with the mammalian glucoki-
nase sequence. Our data show that glu-
cokinase activities in the liver increased
with the dietary level of carbohydrates.
Moreover, the results from northern blots
and RT-PCR suggest an enhancement of
glucokinase gene transcription in trout fed
with high levels carbohydrates compared
to those fed without carbohydrate. The
regulation of glucokinase expression by

dietary carbohydrates in fish livers seems
to be the same as that in mammals.

A defect of suppression of endogenous
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An experimental lipid infusion results
in an increased availibility of lipid sub-
strates. It impairs glucose tolerance,
because it inhibits glucose oxidation. But
the influence of lipids on endogenous glu-
cose production (EGP) has not been exam-
ined during an OGTT. In eight normal
subjects (age 23 ± 2 years, BMI 21.5 ±
0.4) we performed doubly labelled OGTT
( 1 g.kg ! maize glucose, naturally enriched
in 13C, to measure exogenous glucose
appearance RaE), with a primed-contin-
uous di-deuterated glucose infusion to
measure total glucose appearance RaT.
EGP was calculated as RaT-RaE. Each

subject underwent two OGTTs, first dur-
ing a saline (Sa), second during an ’Ivélip
20%’ ( Iv) infusion (0.015 5 mL.kg!l .min!! , !,
started 90 min before an oral glucose
charge). Post-absorptive EGP was not
modified by the lipid infusion (Sa: 2.32 ±
0.11 mg.kg-l.min-1, Iv: 2.32 ± 0.05; NS).
EGP was suppressed during the OGTTs
(Nadir at +120 min). The lipid infusion
produced a slight increase in glucose (P
< 0.05 from +120 to +180 min) and insulin
(P < 0.05 from +180 to +240 min) levels,
EGP was less suppressed at time 90 and
120 min, and the 330 min cumulation of
EGP was higher (Sa: 317 ± 57 mg.kg !,
Iv: 395 ± 58; P < 0.05). Despite identical
oral charges, RaE was higher under
’Ivélip’ (330 min cumulation: Sa: 864 ± 38
mg.kg-1, Iv: 993 ± 67; P < 0.05), sug-
gesting an increased recycling of 3C. This
suggests that increased gluconeogenesis
may be the cause of the impaired sup-


