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Lack of effect of cortisone, thyroxine and insulin on the developmental pattern of mouse intestinal glucose-6-

phosphatase activity’
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Unité de Biologie Intestinale, Département d’Anatomie et de Biologie Cellulaire, Faculté de Médecine, Université de Sher-

brooke, Sherbrooke (Québec, Canada J1H 5N4), 19 March 1981

Summary. Daily administration for 3 days of cortisone (25 pg/g b.wt), thyroxine (1 pg/g b.wt) or insulin (12.5 mU/g b.wt)
to 8-day-old suckling mice does not induce a premature decrease of the phosphohydrolase activity of intestinal glucose-6-

phosphatase.

Glucose-6-phosphatase (G-6-Pase), a multifunctional en-
zyme?, is the only principle enzyme of sugar metabolism
associated with endoplasmic reticulum and is mainly found
in liver, kidney and small intestine. At the intestinal level,
G-6-Pase activity appears at the end of gestation®. After
birth the activity increases during the Ist week, remains
stable during the 2nd week and decreases to adult level in
all intestinal segments during the 3rd week®. We have
shown that its ultrastructural localization in the enterocytes
is similar during the postnatal development® and in adult
mouse®. The decrease of G-6-Pase activity observed during
the 3rd postnatal week occurs when important enzymatic
changes are taking place at the brush border level; sucrase
activity appears, and the other brush border hydrolytic
activities such as trehalase, glucoamylase, alkaline
phosphatase and leucylnaphthylamidase increase to reach
adult levels*”®. Since the enzymatic modifications occur-
ring at the brush border membrane level are under control
of glucocorticoids, thyroxine and insulin!3, we questioned
-in the present investigation whether the normal develop-
ment of intestinal G-6-Pase is also controlled by these
hormones.

Materials and methods. At 8 days of age, Swiss ICR mice
received 1 injection per day during 3 days of the following
hormones: 1. cortisone acetate suspension (Merk, Sharp
& Dohme) diluted in saline, injected i.p. at a dosage of
25 pg/g b.wt/day; 2. DL-thyroxine (Sigma) dissolved in
0.005 N NaOH injected i.p. at a dosage of 1 pg/g b.wt/day
and, 3. NPH insulin suspension (Connaught Laboratories
Ltd., Ontario) diluted in saline injected s.c. at a dosage of
12.5 mU/g b.wt/day. Control animals were injected with
equivalent volumes of saline. At the end of the experimen-
tal period, the intestines were removed immediately follow-
ing decapitation, measured and cut into 3 equal parts. Each
intestinal segment was weighed and homogenized in 99 vol.
of ice-cold redistilled water. The phosphohydrolase activity
of G-6-Pase was assayed as previously described*® and the
proteins were determined according to Lowry et al.'%. The
G-6-Pase activity was expressed as pmoles of phosphorus
liberated per min - g of protein. Differences between the
experimental groups were analyzed using Student’s t-test.

8

Results and discussion. Daily administration of cortisone,
thyroxine and insulin during 3 days at dosages known to
induce precocious enzymatic modifications at the brush
border membrane level of suckling mice and rats’® does
not provoke a premature decrease of G-6-Pase activity.
Indeed, as shown in the table, G-6-Pase activity remains
unchanged or even increases slightly following the different
hormonal treatments. One has to remember that during the
suckling period this activity is 4 times the adult level*. The
specific metabolic functions of intestinal G-6-Pase have not
been clearly defined. Even though the intestinal mucosa is
not considered to be a gluconeogenic tissue, the possibility
that it might be an important source of glucose production
in certain circumstances has not been excluded, as reported
for starved guinea-pigs’. The higher-than-adult values
reported for the phosphohydrolase activity of G-6-Pase
during the suckling period could be related to a gluconeo-
genic function of the mucosa during this period. The high
G-6-Pase activity observed during the first 2 postnatal
weeks has been associated, in part, with an important

Influence of cortisone, thyroxine and insulin on intestinal phospho-
hydrolase activity of glucose-6-phosphatase in suckling mice

Number of Small intestinal segments

animals 1/3P 1/3M 1/3D
Controls 6 403466 837458 47.8+27
Cortisone 8 51.6+4.3NS 97,6+ 52%%% 54 (042 9NS
Thyroxine 9 61.8+4.3* 83.9+2.4NS 56942 9%
Insulin 6 61.8+3.6* 93.74+2.2NS 57242 2%*

Glucose-6-phosphatase activity is reported for the proximal thirds
(1/3 P), middle thirds (1/3 M) and distal thirds (1/3 D). Results are
expressed as the mean of each group+ SEM. The hormonal treat-
ments started at 8 days of age and the animals received 1 injection/
day for 3 days of cortisone (25 pg/b b.wt), thyroxine (1 ug/g b.wt)
and insulin (12.5 mU/g b.wt). The animals were sacrificed 24 h
after the last injection. Levels of statistical significance of differ-
ences between control and experimental groups: *p <0.01;
** p < 0.025; *** p < 0.05; NS, not significant.
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proliferation of the smooth endoplasmic reticulum®. The
present study suggests that the decrease of intestinal G-6-
Pase activity will occur along with the normal decrease of
the amount of endoplasmic reticulum® instead of being the
result of a control exerted by thyroxine, cortisone or
insulin. However, even though these hormones are unable
to induce the decrease of G-6-Pase, they are still able to
provoke regional increases of activity as shown in the table.
The physiological significance of these small but still signif-
icant increases is still unknown. This is the first report
concerning the study of a possible implication of hormones
in the regulation of the post-natal decrease of G-6-Pase
activity in the small intestine. Recently, it has been shown
that thyroxine (1 pg/g b.wt) administrated to developing
rats decreases hepatic G-6-Pase activity's. On the other

hand, it has been reported that hydrocortisone and insulgl

have no effect on this activity in pre- and postnatal liver'’.

In conclusion, even though the G-6-Pase activity decreases
when the brush border hydrolytic furctions increase, the
hormones known to influence or even control the postnatal
development of brush border membrane-bound enzymes
are not involved in the regulation of the post-natal decrease
of the endoplasmic reticulum membrane-bound G-6-Pase
activity of the intestinal epithelial cells.
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Biliary excretion of sulfobromophthalein in isolated perfused livers from normal and spironolactone-treated rats!
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Summary. Bile flow and biliary excretion of sulfobromophthalein (BSP) was examined in isolated perfused livers from
normal and spironolactone(SP)-treated rats. BSP biliary excretion contributed to the bile production in both groups.
Moreover SP increased BSP biliary excretion but transfer of dye from plasma into liver was not affected.

Sulfobromophthalein (BSP) has been widely used in the
evaluation of liver function and its handling by the isolated
liver was considered useful to test the applicability of the
model in the study of drug metabolism’. Transfer of BSP
from the plasma to the bile has been shown to consist of 4
separate steps: a) translocation from plasma into the liver
by a carrier-mediated process®®, b) binding to a cytoplas-
mic protein denominated ligandin®, ¢) conjugation with
glutathione’, d) excretion into bile mainly in the conjugated
form®. Bile flow is also an important parameter in deter-
mining the rate of excretion of BSP into the bile’, but
decreased bile flow after administration of large doses of
BSP has been reported!’, Biliary excretion of BSP may be
increased by microsomal enzyme inducers. The effect of
these comrpounds might be due to their ability to increase
bile flow'!, whereas ligandin seemed not to be involved in
the phenomenon'2. Spironolactone (SP) has been shown to
be an important inducer of bilirubin metabolism in the rat
liver'>'* and to increase bile flow in this species by
enhancing the bile salt-independent fraction of canalicular
bile!®. This steroid accelerates the elimination of BSP in
living rats not only by increasing bile flow but also by
enhancing enzymic BSP-glutathione conjugation'é. Since
BSP, to a certain extent, enters all tissues of the body'7, it
was of interest to avoid the potential problems of extrahe-
patic dye distribution. Therefore, in this study we examined
bile flow and biliary excretion of BSP in isolated livers
obtained from normal and SP-treated rats, using the model
applied to single dose incorporation's.

Materials and methods. Adult male Wistar rats weighing
300~-350 g were used as donors of livers. A group of rats was
injected with SP dissolved in propylene glycol at a daily
dose of 240 pymoles/kg (100 mg/kg) i.p. for 3 consecutive
days. Control rats were injected with 1 ml of propylene
glycol. The rats were allowed free access to water and saline
solution during treatment, and were maintained ad libitum
on a standard laboratory pellet diet. The perfusion medium
consisted of heparinized rat blood mixed in a solution of
Krebs-Ringer-bicarbonate buffer (pH 7.4, total volume
110 ml) with a hematocrit value of 11%. Albumin concen-
tration in the supernatant was determined by the Bromo-
cresol Green method', and averaged 4.840.2 mg/ml. The
preparation was essentially that described by Brauer et al.2°
with some modifications®. A constant pressure of 14 cm of
water was maintained at the portal vein level. Flow rate
throu%h the liver (Q) determined by a direct measure-
ment®2 42 ml/min. After 30 min of equilibration, a single
dose of BSP of 16.2+0.4 umoles (13.5+0.2 mg) dissolved
in 6 ml 0.9% NaCl solution, was introduced into the
reservoir. The ratio BSP to albumin was well below the
binding capacity of albumin estimated for BSP*, Perfusate
samples were obtained from the prehepatic and posthepatic
circuits, at 5 min after the injection, and then every 2-3 min
for 20-25 min. Bile was collected at 10-min intervals for
60 min. The volume of bile was estimated by gravimetry.
The concentrations of BSP in samples of perfusate (after
centrifugation), and bile (diluted 1:100 with distilled water)
were determined by colorimetry after alkalination with



