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ethanol, and diluted with Krebs bicarbonate solution. The
results were evaluated statistically using Student’s paired
and unpaired t-tests and regression analysis.

Results and discussion. The plasma disappearance rate of
glucose decreased, and the fasting plasma glucose level rose
considerably and lastingly under the influence of alloxan
treatment. Urinary glucose excretion increased to a corre-
sponding degree, but no acetone was excreted. Decrease of
body weight by about 25% followed alloxan treatment,
while blood wurea nitrogen did not change significantly
(table).

PGF,, (1-30 pumoles) produced a similar, concentration-
dependent increase in the tone of coronary strips both from
healthy and alloxan-diabetic dogs. Indomethacin
(3 umoles) enhanced considerably the contractile response
to PGF,, in both groups of arteries, but the enhancing

effect of indomethacin was significantly greater in alloxan- -

diabetic vessels than in normal ones (table). A close, inverse
correlation was found between the plasma disappearance
rate of glucose and the indomethacin-induced percent
potentiation of response to PGF,, (figure).

PGI, did not alter or only slightly diminished the basic tone
of coronary strips, but when the arteries were precontracted
by PGF,,, PG, (0.03-0.43 pmoles) produced a similar and
marked, concentration-dependent relaxation in arteries
from healthy and alloxan-diabetic animals (table). To ex-
plain the enhancing effect of indomethacin on the contrac-
tile responses to PGF,, it may be assumed that PGF,,
releases PGI, in coronary strips in the same way as in rat
heart’®, In this case, indomethacin would reduce PGI,
release’!®, and the diminished release of PGI, would
counteract the contractile effect of PGF,, to a lesser extent.
It is kown that PGI, release' and coronary blood flow'® are
higher in diabetic hearts. Consequently, it may be supposed
that in diabetic coronary arteries PGF,, exerts a more
prominent PGI, release, and after indomethacin treatment
it exerts a more pronounced contractile effect. On the other
hand, the relaxant effect of PGl, on strips from diabetic
dogs was similar to that on strips from healthy animals
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when PGI, was added to the bath. This finding is evidence
against an enhanced responsiveness of diabetic coronary
arteries to PGI,. To the extent that it is permissible to
extrapolate from in vitro studies to the more complex
situation in vivo, an unfavourable effect of indomethacin
on the coronary circulation of diabetic animals would be
predicted.
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Galactose and leucine transport in the developing rat small intestine
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Summary. Jejunal transport of galactose and leucine was studied in 9-45-day-old rats by means of the everted sac techni-
que. Maximum transport was observed in 9-10-day-old rats, but then decreased until the 22nd day, and remained
unchanged from then on. There were no remarkable differences'in the pattern of galactose and leucine transport over this

period.

Intestinal ability to transport non-electrolytes changes with
age. In the rabbit?, mouse® and human?, the active transport
systems develop before birth, In the chick, maximum
transport capacity for galactose occurs soon after hatching®
and in the guinea-pig maximum transport for g-methyl
glucoside and many aminoacids is detected the first day
after birth®. In rats, Younoszai and Linch® observed that the
maximum absorption of glucose was at 21-23 days after
birth. These experiments were done in vivo with no distinc-
tion between the active and diffusional components of
sugar absorption.

The active transport of galactose and leucine in the jeju-
num of the rat at various age periods was studied. Our

results indicate that the maximum transport of both sub-
strates occurs before the time of weaning.

‘Methods. Male Wistar rats 9-42 days old were used. After
weaning animals were fed a standard rat chow (U.AR.,
A03) and water ad libitum. Rats were starved for 8 h (9-21-
day-old, suckling animals) or 16 h (22~45-day-old) before
the experiment. The study was done on everted sacs of mid
jejunum, as described by Wilson and Wiseman’. The pieces
of small intestine were removed under urethane anesthesia,
Sacs were filled with Krebs-Henseleit bicarbonate buffer®
and incubated in 10 ml of the same at 37 °C for 45 min. The
mucosal solution was continuously gassed with 95% oxygen
and 5% carbon dioxide. D-galactose (5 mM) and *C-
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Changes in active transport of D-galactose and L-leucine according to age

Age Body weight D-Galactose L-Leucine
(days) : (g) pmole/100 mg S/M pmole/100 mg S/M

wet tissue/45 min wet tissue/45 min
9-10 21.0740.39 6.26+0.59 (8)2  6.63+0.53 (8) 4.19+0.64 (8)8  5.32+0.58 (8)
11-14 28.85+0.56 3.7810.33 (20)° 4.82+0.35 (20) 3.95+021 (6)  4.67+0.29 (6)
15-21 34.64+1.17 2.55+0.16 (19)¢ 3.71+0.20 (19) 1L.15£0.12 (8  2.39+0.14 (8)
22-28 42.80+1.05 1.99+0.14 (20)4  2.89+0.14 (20) 0.81+0.07 (15y 2.04+0.10 (15)
35 ) 87.401 3.81 2.09+0.15(7)°  2.88+0.19 (10) 0.99+0.09 (8)% 221+0.14(8)
45 155.26 +4.54 1.85+0.20 (7)f  3.0940.09 (7) - -

Net transport and serosal to mucosal concentration ratio (S/M) of galactose and leucine by everted sacs, is shown. The data are the
mean+ SEM. Number of experiments in brackets. Statistical significance: a vs b, p<0.001; b vs ¢, p<0.05; d vs ¢, € vs f, N.S;

gvsh, N.S.; hvsi, p<0.01;ivs]j, p<0.05; jvsk, N.S.

labelled L-leucine (Amersham; 5 mM) were employed as
transport substrates. Galactose was determined by the
Somogyi method® and leucine by the “C-activity in a liquid
scintillation counter.

Resulis and discussion. Results of galactose and leucine
transport in the developing rat jejunum are shown in the
table (S/M ratio; pmole/ 100 mg wet tissue/45 min) and in
the figure (final serosal concentration, mM). The values
indicate that the younger the animals the higher the rate of
absorption of both substrates. The high transport observed
in the 9-10-day-old rats (with a serosal to mucosal concen-
tration ratio above 6 for galactose and above 5 for leucine)
decreases significantly in the 2nd (11-14-day-old) and 3rd
(15-21-day-old) groups. The maximum decrease in galac-
tose transport (40%) occurs between 9 and 14 days after
birth, and in leucine transport (70%) between 11 and
21 days after birth. In all groups, except the 11-14-day-old,
galactose accumulation by rat jejunum is significantly high-
er than that of leucine, which supports previous ex-
periments in adult animals'®. Transport of both substrates
shows no age dependency from the 22-28-day-old group of
rats onwards.

Many intestinal transfer mechanisms are widely distributed
in the whole intestine shortly after birth and subsequently
restricted to adult sites, e.g. hexose transport can be detect-
ed both in small intestine and colon in newborn rats,

Substrate concentration (mM)

9-10

n-14 15-21 22-28 35 days

Final serosal concentration (mM) of D-galactose, empty bars, and
L-leucine, dark bars, in developing rat jejunum. Experiments were
done on everted sacs. Initial substrate concentration was 5 mM in
both serosal and mucosal compartments. The abscissa shows the
age-groups studied. The SEM(+ ) is indicated.

6

whereas in adult animals this ability is restricted to the
proximal half of the small intestine!!. In this study we have
used jejunum because it is the segment where the active
transport systems are most efficient in the adult rat'2. The
decrease in the net absorption of galactose and leucine we
observe cannot, therefore, be ascribed to a change in the
location of these transport systems. In vivo studies by
Younoszai and Linch® indicate that glucose is absorbed
twice as much at the time of weaning (21-23 days) as at the
suckling period (7-15-day-old). This finding is not in
agreement with the results presented here, in which the
serosal accumulation of galactose and leucine in the suck-
ling animals is higher. Since the in vivo method does not
distinguish between active and passive absorption, it is
possible that the higher rate of absorption observed by
Younoszai and Linch reflects an increase in the diffusional
component of absorption. Batt and Schachter!! observed
that slices from mid jejunum of 31-day-old rats accumulate
30% more 3-O-methyl-glucose than rats aged 1-2 days.
However, it is probable that the tissue from the younger
rats was damaged by long incubation (60 min) and shaking
(100 cycles/min), as the low accumulation ratios found by
these authors suggests'!.

Our results are in agreement with what has been described
for other species, such as guinea-pig'?, lamb'!° and chick!®,
showing greater ability to transport non-electrolytes in
early stages of development. These changes might be
explained by an increased number of active transport sites
for both sugars and aminoacids, or by an increased affinity
of substrates for the carrier, in the suckling period.
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