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Recent observations made by RodrI-
guez-Candela and col. (9) revealed that
Dicumarol inhibited the passage of glu
cose, galactose and 2-deoxyglucose into
the skeletal muscle fibers (diaphragm) in
vitro, while facilitating the penetration of
xylose and arabinose, effects prevented to
a great extent by the addition of vita
min K3.

It was therefore interesting to find the
effect that Dicumarol would exert on the
intestinal absorption of sugars, a process
different to that displayed by skeletal
muscle, as it involves the active transport
of several monosaccharides.

The absorption studies were performed
in vivo, selecting a hexose that undergoes
active transport, glucose, and a pentose
that does not, arabinose. Dicumarol inhi
bits the absorption of glucose while in
creasing that of arabinose.

Material and Methods

Wistar adult rats, fasted for 24 hours
were used in the absorption studies. In
each rat, four successive absorptions were 

performed in the same jejunal loop in situ,
of approximately 20 cm in lenght (11),
utilizing the in vivo technique of succes
sive absorptions according to Sols and
Ponz (10).

In the case of D-glucose, a 2.77 mM
solution was utilized, in the same saline
solution as used in the experiments with
skeletal muscles (9). This saline solution
was composed of 5.746 g of NaCl; 0.354 g
of KC1; 0.162 g of KH..PO/, 0.294 g of
MgSO.t-7H,O; 0.300 g of NaHCO3;
1.971 g of Na2HPO4 • 2H2O; 0.488 g of
NaHoPO., • 2H2'O and distilled water re
cently boiled to make a solution of 1000
ml. The periods of absorption were of 20
minutes duration.

Since 1-arabinose possesses a slow ve
locity of penetration across the intestinal
barrier, the period of each absorption was
of 60 minutes duration, and concentra
tions of 50 mM were utilized in an identi
cal saline solution.

When Dicumarol was present, its con
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centration in the sugar solution to be ab
sorbed was IO-4 M.

The residual sugar in the intestine was
assayed according to the method used by
Nelson-Somogyi (6).

Results

1. Intestinal absorption of D-glu
cose.

In the four successive periods of absorp
tion, the first and third were carried out
without Dicumarol while the second and
fourth periods in the presence of 10-4 M
Dicumarol. The results obtained are indi
cated in Table I. The average values of
the first absorption, considered as control
its absence in the solution of glucose and 

having washed the intestinal loop profu
sely between the second and third absorp
tion. The addition of Dicumarol to the
sugar solution in the fourth absorption
increased the inhibition to 35 %.

2. Intestinal absorption of L-ara-
binose.

Table II shows the average values of
L-arabinose absorbed in micromoles per
cm of intestine accompanied with their
corresponding standard errors. In some
the experiments, Dicumarol was present
in the third and fourth absorptions, while
in others, as with glucose, in the second
and fourth periods.

A previously referred fact (3), also ob
served from Table II, is that in normal

TABLE I
Effect of Dicumarol on the Active Transport of D-glucose through the

Intestine of the Rat in vivo
In each rat, four successive absorptions of a 2.77 mM D-glucose in a saline solution.

Dicumarol 10~*M  In the second and fourth absorptions, in the same solution.
Absorption time: 20 minutes

Nr.
Animals

1st Absorption
AtM/cm/20 min.

Successive Absorptions (Inhibition %)

2nd Absorption
i

3rd Absorption 4th Absorption

12 0.36 ± 0.3 23 ± 3.42 22 ± 3.95 35 ± 4.57

in all the animals, are given in micromo
les of sugar absorbed per cm length of
intestine (11). The corresponding values
in the second, third and fourth periods
are expressed as per cent deviation with
respect to the first period. Each value is
accompanied by its standard error (8).

As observed in the above Table, Dicu
marol evidently inhibits the intestinal ab
sorption of glucose. In the first period
that Dicumarol is present (second absorp
tion) the inhibition is approximately of
23 %. This inhibition due to Dicumarol
persist in the third absorption in spite of 

conditions, the absorption of arabinose
decreases notably from the first to the
second absorption but is maintained at a
constant level in the subsequent periods.

In experiments where Dicumarol was
present in the third and fourth periods,
the absorption of arabinose in these pe
riods was of the same order or superior
than in the first absorption and certainly
much greater than in the second absorp
tion without Dicumarol.

When Dicumarol was present in the se
cond and fourth absorptions, some increa
se in intestinal absorption of arabinose is
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TABLE II

Effect of Dicumarol on the in vivo Intestinal Absorption of L-arabinose
In each rat, four successive absorptions of a 50 mM of L-arabinose in a saline solution.

The presence of 10-4M of Dicumarol in the same solution, where indicated.
Absorption time: 60 minutes.

Nr.
Animals

Dicumarol
10-4 M

Successive Absorptions (uM/cm/60 min.)

1st Absorption 2nd Absorption 3rd Absorption 4th Absorption

9 2.2 ± 0,27 1.0 ± 0.16 1.0 ± 0.14 0.9 ± 0.15
8 In 3rd and 4th Abs. 1.5 ± 0.23 0.7 ± 0.14 1.8 ± 0.28 0.8 ± 0.19
8 In 2nd and 4th Abs. 1.8 ± 0.30 2.2 ± 0.28 0.8 ± 0.14 2.1 ± 0.24

observed in the second absorption as
compared to the first, implying a strong
stimulation to absorption if the compari
son is made in respect to the average va
lue for the control animals in the second
period. The third absorption, without Di
cumarol, is of the same order as that dis
played by the controls, and as such much

I I arabnose

arabnos*-dcumaroi

intestinal absorption of L-arabinose in vivo. In
each rat, four successive absorption with L-ara
binose 50 mM in saline solution. The arabinose
absorbed in the first absorption is taken as 100.
Group A: Without Dicumarol. Group B: Di
cumarol in the 2nd and 4th absorptions. Group
C: Dicumarol in the 3rd and 4th absorptions.

inferior to the first absorption. In the
fourth absorption, again with Dicumarol,
arabinose is absorbed to a degree approxi
mately corresponding to the second ab
sorption and therefore in a proportion
superior to what occurs in the third ab
sorption without Dicumarol.

The effects of Dicumarol can very well
be appreciated in Fig. 1 which shows the
results for the three groups of animals:
The control and those that absorb arabi
nose in the presence of Dicumarol during
the third and fourth periods or during the
second and fourth periods.

A clear and intense effect of Dicumarol
is shown in facilitating the intestinal ab
sorption of arabinose.

Discussion

Glucose absorption to the blood, from
a 2.77 mM luminal solution, requires an
active transport. This process remains
partially inhibited by 10-4 M Dicuma
rol. The mechanism of its action can not
be related to its hypothrombinemic effects,
owing to the latency period required to
take such effects. Emphasis should there
fore be laid on its action on membrane
transport or on the epithelial cell meta
bolism. The fact that the inhibition per
sists even after profusely washing the in
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testinal loop in order to eliminate any
residual Dicumarol demonstrates that the
action is not due to competition with the
glucose entry. The persistency of the ef
fect may be due to the penetration of
Dicumarol into the epithelial cells or due
to its attachment in sites on the membra
ne thereby impairing the active transport
of glucose. The diverse actions of Dicu
marol on the respiratory chains and oxi
dative phosphorylation (1, 2, 4, 5) can
explain its inhibitory effect on the intesti
nal absorption of glucose, in like manner
to other uncoupling agents, such as dini
trophenol, dinitrocresol and attractyloside,
which are also inhibitors (7).

The action of Dicumarol on the intes
tinal absorption of arabinose is of par
ticular interest. As this pentose is not ac
tively transported across the intestinal
wall, it is independent of the utilization
of metabolic energy and therefore not af
fected by the various uncoupling agents
of oxidative phosphorylation (7). The re
sults obtained evidently demonstrate that
Dicumarol does not inhibit the intestinal
absorption of arabinose, but, unlike the
other uncoupling agents, facilitates the
intestinal absorption of arabinose. The ab
sorption of arabinose is doubled when
Dicumarol is present in the solution, than
during its absence.

On the other hand, contrarily to what
happens to the inhibition of the glucose
absorption, the facilitation of arabinose
absorption does not continue if after one
period of absorption with Dicumarol the
subsequent one is performed on its absen
ce in the sugar solution. This suggests that
the stated action can not be attributed to
metabolic alterations in the epithelial cells
owing to the entered Dicumarol, but to
some other direct effect on the membrane
which makes it more permeable to the
pentose.

It is otherwise of great interest that
Dicumarol has similar effects on the intes

tine as on the diaphragm, inhibiting the
penetration of glucose and facilitating that
of arabinose in both the systems.

Summary

The in vivo technique of successive ab
sorption was utilized to investigate the
effect of Dicumarol on the intestinal ab
sorption of D-glucose and L-arabinose.

A 10~4 M concentration of Dicumarol
inhibits the absorption of glucose. This ef
fect persists in a successive absorption
without Dicumarol.

On the contrary, the absorption of
L-arabinose is enhanced by Dicumarol
when present in the sugar solution.
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