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INTESTINAL PLETHYSMOGRAPH. 381

of these methods of being very much simpler, while it is possible to
obtain with it equally, if not more, satisfactory results. It has been
shown by Schiifer and Moore® that air is far preferable to salt
solution or oil as an oncometric medium and therefore air is the
medium employed in the present apparatus. In its simpler form this
consists of a hemispherical basin four inches in diameter and about two
inches deep, to the margin of which is fixed a flattened rim about three-
quarters of an inch wide. At the bottom of this basin is an elliptical
opening about one inch long by half an inch wide, which leads into a
projecting tubular portion about an inch long; near the rim, a glass
tube is inserted for the purpose of connecting the oncometer with the
recording apparatus. This is an ordinary Marey’s tambour and the
connection is best made by means of a piece of rubber pressure tubing ;
a side tube is interposed to allow of the pressure being equalised on
both sides of the tambour membrane; during the progress of an
experiment this is kept closed by a clip.

To apply the instrument, an inecision about an inch and a half long
is made in the linea alba, preferably below the umbilicus, as this
prevents ejection of viscera during violent contraction of the abdominal
muscles. The apparatus is then supported in a refort ring over the
abdomen of the animal and the intestine drawn through the elliptical
opening into the basin. When as much of the small intestine as
possible has been drawn through the opening, the ends are eut between
ligatures and the attached ends returned to the abdomen, thus leaving
within the basin a long loop, consisting of practically the whole of
the small intestine, attached merely by peritoneum and its enclosed
structures. The space around this pedicle is then carefully packed
with cofton-wool soaked in vaseline and finally with vaseline itself,
the top of the vessel being closed finally by a glass plate luted on with
vaseline. Before placing this last in position, it is advisable to moisten
its lower surface in the centre with salt solution ; this prevents conden-
sation of moisture on this surface and allows one to see the intestines
during the whole of the experiment.

Such a basin may be made very conveniently from stout gutta
percha, which has the advantage of being readily moulded into any
shape required; the instrument in question was made by softening
sheet gutta percha in hot water and pressing it with well wetted
fingers into a wet mortar; the whole operation may be very con-
veniently conducted under a hot water tap.

! This Journal, xx. p. 1. 1896,
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As in the case of the gutta percha basin, there is an elliptical
opening in the bottom of the inner vessel connected with a short wide
tube, which passes through the outer one and projects for a short
distance beyond it, while from near the circumference a tube passes
from the inner vessel for the purpose of connection with the tambour.

The method of keeping the apparatus at a constant temperature is
to pass water at a constant pressure through a tube heated in a water
bath and then through the instrument. To do this one takes an
inverted bell-jar fitted with a cork through which passes the stem of
an ordinary glass funnel, the wide end of which is thus within the bell-
jar; through the cork a wide glass tube is also passed. Water from
the supply pipe is allowed to flow into the funnel at such a rate that
there is always an overflow, which escapes by the wide tube. The
stem of the funnel is then connected by means of india rubber tubing,
with a loop of metal tubing, immersed in a fairly large vessel of boiling
water; this vessel must be provided with a cover through which the
ends of the loop pass in order that a constant amount of tubing may
be exposed to the hot water. About 12 in. of § in. gas-piping will
answer excellently; a greater length of tubing presents so much
surface to the water that it is very difficult to keep the bath at the
boiling point. The water is then conducted by rubber tubing to the
pipe leading to the top of the water jacket, where it circulates between
the two hemispheres and flows out by the other pipe, which is con-
nected with an india rubber tube furnished with a screw clip, by means
of which the rate at which the water flows, and hence the temperature,
can be regulated. After the water has been flowing for a few minutes,
the temperature will be found to keep quite constant. This T have
proved by control experiments.

This form of the apparatus has the advantage that the intestines
can be drawn from the abdominal cavity directly into a warm chamber,
thus minimising shock and preserving the intestine in a comparatively
normal condition,

For most purposes the simple gutta percha basin answers perfectly
well, especially if the animal be kept on a hot bath and carefully covered
with eotton-wool, but, whenever it is desired to avoid shock, the water-
Jacketed apparatus is preferable.

With either form of apparatus, it is possible to get a very satis-
factory fracing, with a considerable excursion of the lever, the heart-
beats and the respiration waves being both clearly marked. Moreover
the intestine being cut, movements of the abdomen do not affect the
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mstrument. Fig. 3 is an example of a normal tracing taken from a
cat anmsthetised with A.c.E. mixture and ether, the second line is the
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Fig. 8.
L'mn'r line. Carotid iI:'n--Jrl-]1|1'i--:.=iln'n'.
Next line. Intestinal plethysmogram,
Next line. Time in seconds.

Last line. Abscissa of blood pressure,
plethysmogram, the next is the carotid blood-pressure. The two
writing points were exactly vertical under one another. Drs Mott
and Halliburton will deal with the results 1]u:_}‘ have obtained with

the instrument in a future paper.

































PRECIPITATION OF CARBOHYDRATES. 409

I therefore conclude that between soluble starch and achroodextrin
there are a series of erythrodextrins, the earlier ones being precipitated
by saturating their solutions with neutral salts, the end member or
members not being so precipitated.

(/) The achroodextrins. This dextrin, or rather collection of
dextrins, was prepared by allowing diastase or dilute acid to act on
starch paste till beyond the ‘achromic point’—that is, until a portion
of the digestion after boiling and cooling gave no coloration with
iodine. The action was then stopped by boiling in the case of the
diastase experiment, by cooling and neutralisation in the case of the
dilute acid. The dextrins were then precipitated by alcohol, collected,
well washed—then dissolved in water, and boiled on a water bath
to expel the alcohol. The solutions were then cooled and tested in
the ordinary way by saturation. In all my experiments I obtained
a slight cloudiness over the excess of salt in the case of ammonium
sulphate, but no trace with any other salt. This cloud ultimately
settled down to form a few flocculi. These were collected, washed,
and a solution made, but owing to the small quantity obtained, it was
difficult to apply tests to it satisfactorily. It seemed to be converted
into a reducing substance on boiling with acids, and therefore to be
possibly a small portion of the achroodextrin. I endeavoured to discover
if it were some accidental impurity. It certainly is not proteid, and
the alcohol used for its precipitation was gum-free. One hesitates
however to regard it as achroodextrin because of the generally accepted
opinion that all the achroodextrins are later products of hydrolysis than
the erythrodextrins, and therefore presumably of less molecular weight
and less likely to be precipitated.

(¢) Comparison with products obtained by other observers.
The difficulties in the investigation of the products of hydrolysis of
starch become very evident in the very extensive literature of this
subject, which teems with contradictions, varying theories! and a
bewildering profusion in nomenclature, The greatest amount of recent
work has however been done on the later products—the achroodextrins
and the reducing sugars—maltose, glucose, and the much criticised
isomaltose of Lintner and Diill.

! T have omitted any theoretical considerations as to the nature of the process by
which the different products are split off and as to their relation to one another chemically,
which may be found fully discussed in Brown and Morris, loc. cit. ; Lintner and Diill,

Lerichte d. Deutsch. chem. Gesellschaft, xxvi. 8. 2683, 1893 ; Ost, Chemiker Zeitung, xix.
8. 1504, 1895.

















































































































































































































































































































































































































































































































































































































































































































































