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» 209, nota: (1) Sometimes the descent of the liquid from the
funnel to the loop is slow and may even require ma­
nual interventions by interposition of bubbles of air or
compression of the intestine. In these cases we must
consider as a beginning the moment when about half the
liquid has descended.

» 210, 1. 1: us (1).
» » nota: (1) Sois, A., R. esp. Fisiol., 1, 355 (1945), and 2, 167

(1946) and An. Fis. Quim. (Madrid), 42, 855 (1946). 
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of differences in the rate of absorption of different sugars placed
in turn in the loop of intestino utilized ; or the study, still
by means of succesive tests with the same loop, of the influen-
ce of any substance or any change in the experimental condi­
tions on the absorption of a certain silgar.

This constancy in the rate of absorption lasts at least three
hours in rats anaesthetized with uretane and allow the carrying
out of, from three to five successive experiments.

The method is very simple in operation and assures the
recovery of the substance not absorbed.

The most adequate conditions as to the amount of solution
to be employed will of course vary according to the size of the
animal. It must be taken into account that the greater the vo­
lunte of the liquid, the better will be accomplished the substi-
lution of the saline solution bv it, but at the same time, it
must be considered that thus the evaluation of absorption will
be more difficult. The smallest volunte necessary to permit a
praclically quantitative renovation must therefore be emplo­
yed, this being certainly greater than possible absorption.

Another important factor to be considered is the duration
of each single experiment. This may be either of half an hour
or one hour, unusually it may last from a quarter of an hour
to two hours. We take these time limits as an exception becau-
se, in the case of a quarter of an hour’s duration, any errors
in the appreciation of the beginning and the end of the expe­
riment can easily be of importance, whtilst in experiments of
two hour’s duration, the possibility of several experiments in
succession is seriously limited, when we take tinto account that
the constancy of absorption capacity lasts about three hours
only.

The sizes of canilles and further dispositivos will also vary
according to the size of the animal.

We shall describe an example : that of the white rat, which
animal, possessing excellent conditions, has been used by
us in preference.

Independently of individual variations, standard conditions
may and should be adopted.

Canules are prepared of glass tubing about 3 mm. in dia-
meter, in lengths of about 6 cm., bent at right angles and with
an upper part disposed in such a way that two prolongations 
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remain slightly inclined towards the axis of the canille. These
prolongations prevent the intestinal wall from obstructing the
orífice of the canule. A slight (tightening between this top and
the elbow secures the conneciion of the canule to the intestine.
A soft rubber tube of about 6 to 8 cm. in length connects thé
opposite top to a funnel of about 30-40 mi. capacite with key
and a very short issue tube. This canule is placed in the ye-
yunum as high up as possible ; about 30 cm. further is placed
an issue canule connected with a rubber tube of about 20 cm.
in length, the extremity of whidh is introduced into the reci-
pient destined to collect the liquid not absorbed, and provided
with a clamp for opening and closing.

We have used volumes of 10 to 5 mi. With isotonic Solu­
tions of silgar at o. 3 molar concentration, those of 10 being
preferable for hexoses and 5 for pentoses. We advise 7.5 mi.
in al i cases.

We carry out experiments of one hour excepting in the case
of glucose and galactose, for which the time should be redu-
ced to half an hour at most unless we are working in condi-
tions seriously affecting the selective absorption.

It is most advisable to opérate with two animáis at the same
time. We utilize for this purpose a dispositive as presented
in Fig. 1.

We begin by washíng the intestinal loop twice, filling the
funnel with physiological solution at 38o and letting it circu­
íate. The loop being flushed, the key is closed and the issue
tube is introduced into the volumetric flask. 7.5 mi. solution
to be absorbed, at 38o, is placed into the funnel. The kev is
opened and the liquid allowed to descend to the level of the
key, at which moment the issue tube is closed by means of a
clamp and the time noted (1). One minute before the time plan-
ned for absorption, the key is closed, the funnel filled with
physiological solution at 3S0 and, at the exact moment, the
clamp is loosened and the key re-opened when the physiologi­
cal solution will carry away what has not been absorbed, into
the volumetric flask. When the liquid ceases to flow, the vo­
lumetric flask is withdrawn and another experiment mav be
carried out in the same way.

For evaluation of non-absorbed silgar we deproteinize with
copper tungstate and apply Folin’s copper colorimetric method. 
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with the two-standard colorimetrv of one of as. For this
parpóse we dilate the hexoses ap to one liter and the pentoses
ap to 500 mi. asing volumetric flasks of the mentioned capaci­
tes for collecting the residaal and washing flaids. Other qnan-
tities of 7.5 mi. of each sugar solation are pipetted into analo-
goas flasks ; of every one of theese dilutións 2 mi. are placed
intoa tobe gaaged at 25 mi. and 1 mi. pías 1 mi. of water into
another, as basic and auxiliary standards respectively.

Fig- 1
1) Woodrn trame of 32 by 28 cm providcd with legs of 20 cm in length

and two stems of 25 cm.
2) Pieces of canvas in the shapes of hammocks for the rats.
3) Funncl with key (4).
5) Rubber tube connecting funnel with canute of entrauce (6)
7) and 8) Canute and issue tube, the latter provided with a clamp (9).

10) Voiumetric flask.
1IJ Electric pillow.

The best way of expressing the results is, in oar opinión, to
employ terms of micromols absorbed per each centimeter of
intestine and to measnre the latter after it has been extracted 
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from the animal and suspended from one of its extremities.
This result we refer to a time of 30 minutes.

In these conditions we have compared absorption of various
sugars (1) in the rat, carrying out three or four experiments
with different sugars for each animal. A typical experiment is
sliown in table I.

Table I. — Tivo rals in duplícate experiment. Concentration of
sugars AI. 7,5 mi. in each experiment córresponding to

2.250 pM sugar.

SUGAR TIME
Minutes

ABS0RTI0N
[1M / cm and 30 '

I 11

Glucose 30 40,0 45,5
Arabinose 60 5.85 6,0
Rhamnose 60 4A 4A5
Glucose 30 38,5 46,0

Averages of all our experiments in adult rats giving the fol-
lowing valúes (Table II).

SUGAR p, M absorbed by
cm and 30 '

Relations taking
glucose as 100

Galactose 4',3 iot>
Glucose 39’0 IOO
Eructóse 15.6 4°
Xilose 9-3 24 * *
Sorbose 9.0 23 *
Arabinose 5,9 15
Rhamnose 4J IO,5

(1) Glucose. (rucióse, xylose Merck; galactose Kahlbatiin; 1-sorbose Roche; rham-
nose Fraenkcl; d-arabinose British Druf' líousc. We are indebted to Messrs. Hoffrnann
La Roche, Basel, (or the gift ot a samplc of 1-sorbose.

(*) Calculating by starting (rom miligrams absorbed, a greater absorption of sor-
bose than of xylose would result (23 and 20 respectively) however a greater number
of molecuies oí xylose are rcally absoibeb and we therefore consider this absorption
preferable.




