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The effect of X-irradiation (20.000 r) was studied in vitro in jejunum strips pre­
incubated in medium without sodium over the posterior oxygen uptake of the tissue
in medium with sodium, with and without glucose.

Irradiation under these conditions inhibits oxygen consumption by the tissue, the
medium both with and without substrate, oxygen uptake reaching values much lower
than those obtained with equal dosage of irradiation combined with medium with
sodium. The inhibition produced by irradiation and that produced by preincubation
in medium without sodium add their effects when these factors act simultaneously.

Previous investigations in this labora­
tory (2) showed that X-rays dosages of
20.000 r, administered in vitro over intes­
tine strips, caused a reduction in oxygen
and glucose consumption and had no
effect on the amount of lactate present.
These results indicated a clear inhibi­
tion of the oxidative utilization of glu­
cose, since for a lower consumption of
glucose similar quantities of lactase appe­
ared, a higher quantity of glucose going
toward lactate in the irradiate strips.

With preincubation of jejunun strips
for one hour in the absence of sodium
(this being substituted with mannitol) we 
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were able to prove effects very similar to
those produced by irradiation (3).

On the other hand, effects of irradia­
tion and preincubation in the absence of
sodium over the active transport have
been described (1, 4) and explanations
have been proposed where inhibition at
the lever of the respiratory chain or over
system of transport itself is implicated.

In the present investigation experiments
are performed where the tissue is simul­
taneously submitted to the both condi­
tions: preincubation without sodium and
irradiation.

Materials and Methods

The experiments were performed using
jejunun strips of Wistar rat. Procedures,
medium composition, method of measu­
rement of oxygen uptake and presentation
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of the results are the same as described
in previous papers (2, 3). Irradiation of
the intestine strips took place while the
tissue was preincubated in Krebs-Ringer-
Tris medium without sodium, this being
substituted in its osmotic effects with man­
nitol (KRT/Man medium). Sixty minutes
after this preincubation the strips were
taken to ordinary medium with sodium
(KRT/Na+) in order to measure oxygen
uptake.

Results and Discussion

Irradiation (20.000 r) while preincuba­
tion (60 minutes) in medium without so­
dium (KRT/Man) produces an inhibition
in oxygen uptake as posteriorly measured
in a medium where sodium is restored
(KRT/Na+). In the first hour this inhibi­
tion is of the order of 25 % as compared

Fig. 1. Comparison of the effects of irradia­
tion In absence of sodium over oxygen uptake

in rat jejunum strips.
The data of Table I. Oxygen uptake in a me­
dium with glucose (O); oxygen uptake in a me­
dium without glucose (•). Irradiated (------);

controls (-------- ■).

to the strips submitted to the same pre­
incubation in absence of sodium but not
irradiated (Table I, Fig. 1). Furthermore,
the irradiated strips, as opposed to the
others, practically do not respirate after
two or three hours, both when there is
glucose in the medium and when there
is not, the inhibition increasing as time
passes (aproximately 35 % after three
hours).

The relative effect of irradiation under
these conditions is also of the same order
as that observed over oxygen uptake when
irradiation takes place during preincuba­
tion in medium with sodium (KRT/Na+)
as compared with controls preincubated
in this same medium but not being irra­
diated (2).

Since preincubation in medium without
sodium (KRT/Man) causes itself a reduc­
tion in oxygen uptake, when besides the
intestine strips being submitted to preincu­
bation are also irradiated, oxygen uptake
in KRT /Na+ medium following these pro­
cedures is very much lower than that
observed in tissue preincubated in me­
dium with sodium (KRT/Na+) but not
irradiated. The inhibition of oxygen uptake
by irradiation in the absence of sodium
is, after three hours, of the order of 50 %
as compared to the control strips, neither
preincubated in medium without sodium
nor irradiated (Table II). These results
indicate that the inhibitory effects showed
by each of these two factors (preincuba­
tion in KRT/Man and irradiation) are
added when these factors act simultane­
ously.

Both irradiation and preincubation in
absence of sodium cause a reduction in
the oxidative utilization of glucose (2, 3,
5). Both factors, on the other hand inhibit
the active transport of glucose through
the intestine in vitro (1, 4). When there
is glucose in the medium oxygen uptake
may diminish as an effect of the lower
availability of the substrate and as a more
direct effect over its oxidative utilization.
But since in absence of glucose oxygen
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consumption is inhibited in a similar pro­
portion, it can be inferred that the meta­
bolic alteration is more important than
that of sugar transport.

The synergic character of the effects of
irradiation and preincubation in medium
with mannitol can be explained as both
factors having different points of action
over the oxidative metabolism or as acting
together in the same alteration.
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