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18 INSALIVATION.

normal, and devoid of sulpho-cyanide. If, now, whilst
it was thus being collected, he happened to think
of anything disagreeable, particularly of his enemies, it
immediately changed in character, and became charged
with sulpho-cyanide. No physiologist, comments Ber-
nard on this statement, besides Eberle, has had imagi-
nation enough to procure a like result.

From about fifteen to twenty ounces is the estimated
average quantity of saliva secreted in man in the
twenty-four hours. The determination, however, is a
difficult matter to effect, and it cannot be considered
that anything of a reliable nature is known upon this
point. The amount of secretion produced will vary
with the quantity and quality of the food ingested.
When the mouth is in a state of quiescence, there is
little or no saliva being poured into its cavity. Im-
mediately, however, that food 18 ingested and masti-
cation commenced, a stimulus 1s furmished which
excites an abundant flow of secretion from the salivary
glands. The drier the nature of the food, the longer
is 1t delayed in the mouth, and the larger is the
quantity of saliva required to convert it into a pulpy
mass fit for being swallowed.

The facilities offered by the" salivary glands for the
performance of experiments upon the subject of
secretion have been lately taken advantage of by
Bernard, and much light hag thereby been thrown by
this physiologist upon the matter. His investigations
have shown that the flow of secretion from a gland is
as much a phenomenon under the control of nervous
action as muscular contraction. In the case of the
submaxillary gland particularly, he has not only esta-
blished in the most conclusive manner that the flow of
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whi I_b__;‘:h mixed saliva and the pure secretions from
the salivary glands are endowed in the case of the
human subject. The saliva of all animals, however,
does not possess a similar capacity. Neither the pure
secretions from the different salivary glands, nor the
admixture of these, in the case of the horse and dog,
1t may be mentioned, enjoy the power, when fresh, of
transforming starch into sugar. It is true, after they
have been kept a few days that they enjoy it; but in
this, there is nothing special, the property being one
that 1s common to organic fluids in general in a state
of change. The mixed saliva of these animals, how-
ever, that has been derived from the cavity of the
mouth is found to possess a transformative power,
although of nothing like so strong a nature as that
enjoyed by our own.

The presence of an acid interferes with the operation
of the transformative endowment that has been just
referred to, and the existence of a very small quan-
tity 1s sufficient for the purpose. It follows, there-
fore, that directly the food reaches the stomach and is
brought in contact with its acid secretion, all action of
saliva upon starch must cease. Now, such being the
case, and the food being delayed so short a time as it
18 in the mouth, it is questionable if the attribute
under consideration can be looked upon as being of any
real physiological import. There are other secretions,
as will be subsequently seen, belonging to the digestive
apparatus which enjoy in an energetic manner the
power of digesting starch, or converting it into sugar;
and with these other secretions, unlike as with saliva,
the surrounding conditions happen to be in a high
degree fayorable towards the exercise of their power.



DEGLUTITION.

Dearuirion constitutes the mechanical act by which
the propulsion of the ingesta from the mouth to
the stomach is effected. A canal exists for this pur-
pose, consisting anatomically of two parts—the phary nx
above, and the cesophagus, or gullet, below. Degluti-
tion is hence spoken of as pharyngeal and cesophageal,
according to the part in operation.

The pharynx, at least the alimentary portion of it,
forms a funnel-like cavity which receives the food from
the mouth. It gradually tapers as it extends down to
its junction with the cesophagus. It is lined with
mucous membrane, and provided with muscular fibres
so grouped and arranged as to have the effect, when in
action, of urging what has been received from the
mouth down into the cesophagus.

The cesophagus forms a long, uniform, straight tube,
which, begimning in the neck where the pharynx ends,
passes just in front of the vertebral column down
through the chest to terminate in the abdomen by
becoming continuous with the stomach. TIts mucous
coat 18 thrown into a number of longitudinal folds
—an  arrangement evidently intended to allow of
distension of the canal during the passage of food. In
this mucous coat are a quantity of little glands, that
pour out a secretion for the purpose of lubricating the












DEGLUTITION,

gined, a loss of structural integrity in these parts,
arising, for instance, from ulcerative disease—a state
that forms a frequent concomitant of secondary syphilis
—entails a defect in the power of preventing the pas-
sage of food and drink upwards into the mose. Per-
sons so affected complain that, unless they swallow
slowly and with the greatest care, such an event is
very prone to occur.

The act of pharyngeal deglutition forms a reflex-
spinal phenomenon, and therefore requires no effort
of the will to bring about its performance. Substances
reaching the back of the mouth, or arriving within the
range of distribution of the incident nerves belonging
to deglutition, produce an impression which aets upon
the associated nervous centre—the medulla oblongata
—and draws forth an impulse having the effect of
throwing the muscles concerned into that state of
action which results in the performance of the pro-
cess. When the will is in abeyance, as during sleep,
&c., deglutition is as effectively performed, on the
requisite stimulus being suppled, as when conscious-
ness and voluntary power exist; and when the will is
even operating in an adverse manner, if anything can
be made to reach the back of the mouth, it must, nolens
volens, be swallowed.

Although essentially a reflex-spinal act, and there-
fore taking place without the agency of, and even may-
be, as just remarked, in opposition to the will; yet the
will has power, within certain limits, of exciting its per-
formance. We are all conscious of possessing the
power, by an exercise of the will, of performing the act
of swallowing without there being any food or drink in
the mouth to swallow, and without even, it will be


















































































































OHEMICAL ACTION EXERTED.

quality of solubility, it is further characterised by being
endowed with great diffusibility—a property of 11;}13
highest physiological importance for .it to enjoy,
enabling it, as it does, to pass by the simple ph}fs_lﬂal
principle of osmosis from the alimentary canal mto
the circulatory system. Upon reaching the cireu-
latory system, this peptone or albuminose doubtless
constitutes the pabulum or source from which the
nitrogenized proximate principles of the blood are
derived.

In respect of fibrine and gluten, it may simply be
said that they are gradually dissolved by the agency of
the gastric juice, the resulting solution containing
albuminose.

Albumen in a state of solution is not, as 1s some-
times asserted, coagulated like caseine. Without any
visible change, the albumen undergoes a chemical
transformation, the solution losing the property of
being coagulable by heat and nitric acid. Coagulated
albumen, before being dissolved, becomes pellucid and
softened. With a square fragment of hard-boiled
white of egg, for instance, submitted to artificial diges-
tion, it is observed that the angles and edges first of
all lose their opacity. The albumen at the surface
becomes converted into a transparent, soft, jelly-like
substance, which is afterwards removed by solution.
This action being continued, the whole fragment
ultimately disappears.

Caseme is in the first instance precipitated, but
afterwards re-dissolved. Tt is for this reason that milk
is invariably curdled in a very short time after being
received into the stomach. When re-solution has
taken place, the caseine is found to have disappeared,
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142 v, ' INTESTINAL DIGESTION.

the walls of the rectum and the sphineter fibres of the
anus from the strain and weight that would otherwise,
by an absence of the arrangement, be thrown upon
them.

The ileo-cacal valve is placed at the junction of the
small with the large intestine. It is composed of a pair
of semilunar-shaped folds, which project towards the
cavity of the cacum, and leave a narrow elliptical-
shaped opening between them. From the position the
segments of the valve occupy, a free passage is allowed
from the ileum to the escum, or in a downward direc-
tion ; but when pressure i1s applied on the opposite side
the segments are brought into apposition, and the
orifice 1s closed. Thus a backward course from the
large into the small intestine is by the ileo-caecal valve
prevented.

The walls of the intestine are composed of the same
number of coats as the stomach. HExternally is an in-
vestment of serous membrane derived from the perito-
neum or large serous sac of the abdomen. Next comes
the muscular coat, then a layer of areolar tissue con-
stituting the submucous coat, and afterwards the
mucous coat by which the free internal surface is
formed. The muscular and mucous coats will each
require some words of special reference to be made
concerning them.

The muscular fibres are, like those of the stomach,
of the simple or non-striated kind. They are a.r‘ra.ngﬂd
in two layers, the inner layer consisting of circular,
the outer of longitudinal fibres. By these two sets of
fibres the peristaltic movement, as 1t 1s calll?d, which
the intestine undergoes is produced. Successive waves
of contraction, followed by relaxation, pass along the



PERISTALTIC MOVEN 143

canal, and occasion an undulatory or vermicular kind
of movement. Thus the alimentary mattgr 1s urged
onwards over the intestinal surface, absorption of its
nutrient portion taking place, and the excrementitious
residue being conveyed to the lower extremity of the
alimentary canal, ready for expulsion from the system
whenever it may be desired.

The movement observed in the intestine when the
abdomen of an animal is opened immediately after
death, is by no means to be taken as a correct repre-
sentation of that which is naturally oceurring during
life. The idea given on watching the exposed intes-
tine in a recently killed animal is that the coils in their
movement resemble a bundle of worms actively writhing
in and out. What is here seen, however, forms a highly
exaggerated representation of the movement that natu-
rally oceurs ; and in it, also, there is a want of regu-
larity and of any show of design. In the action that
takes place during life there is a definite, slow, rhythmic
movement, which gradually propels the intestinal con-
tents downwards through the canal. By an increased
activity of movement, such as may be brought about
by the presence of irritating matter in contact with the
mucous surface; and, in some dispositions, by the in-
fluence of a mental shock or impression, the intestinal
contents may be urged too rapidly along the canal, and
diarrheea thereby produced.

1t has been suggested that the contact of air is the
cause of the exalted movement of the intestine which
is seen when the abdomen is opened immediately after
death. This, however, cannot form the true explana-
tion, because it may be noticed without exposure to the
air being made. If the belly of a rabbit, for instance,































































164 INTESTINAL DIGESTION,

disposition again to coalesce and rise and form an oily
layer at the surface, as they do when galiva or any ordi-
nary watery liquid may happen to have been used instead.
In this state of minute subdivision the fatty matter is
found to be adapted for absorption and passage into
the lacteals, the effect of its presence in the lacteals being
to give to their contents a milky character, which they
do not possess when no absorption of fat is going on.

So far, the action of the pancreatic juice on fatty
matter is only one of a physical kind ; but if the emulsion
be placed aside for a few hours a chemical change will be
found also to have taken place. When the admixture
of a neutral fat and pancreatic juice is first of all made,
the resultant liquid is alkaline, owing to the alkaline
character which the pancreatic juice enjoys. In the
course of a few hours, however, a decidedly acid reaction
is found to exist, and this arises from the decomposi-
tion which the fatty matter undergoes. The neutral
fats are chemically acted upon by the pancreatine, and
resolved by it into their constituent acid and glycerine.
The liberation of the fatty acid thus accounts for the
acid behaviour which the emulsion, as above men-
tioned, in the course of time acquires.

It is only with pancreatic juice-of good quality that
this acidification of the neutral fats is found to be
brought about. The tissue of the pancreas behaves m
the same manner as the secretion, but it requires to be
fresh. According to Bernard, the power of acidifying
neutral fats characterises pancreatine from all other
products of secretion, and it has been suggested by him
as furnishing a means of recognising the pancreas in
members of the animal series where a doubtful condition

exists.











































178 INTESTINAL DIGESTION,

for elimination from the system, is rendered evident by
various considerations. In the first place, it accumu-
lates in the intestine, forming part of the meconium
during intra-uterine life, and is discharged from the
system shortly after birth. It further forms throughout
life a constituent of the alvine evacuations. The colour
of the dejections, indeed, is due to the colouring matter
of the bile ; hence when bile is from any cause prevented
from flowing into the intestine, the motions present a
more or less colourless appearance. Again, when the
escape of bile through its natural channel is obstructed,
its colouring matter accumulates in the system, occa-
sioning jaundice, and is then found, like other pro-
ducts of the system intended for excretion, to be
vicariously discharged through other channels.

As the urine is characterised by its richness in
nitrogen, so is the bile by its richness in carbon; and
Liebig long since broached the idea, that a great part
of the bile was re-absorbed from the intestine, and sub-
sequently utilised in the system by contributing towards
heat-production. The point at which the bile is dis-
charged, necessitating, as it does, its traversing the
whole length of the intestine before it can be expelled,
affords primd facie grounds for concluding that it has
something to do besides playing the part of a pure
excretion. Now, Bidder and Schmidt’s experiments
have shown that a re-absorption of a portion must
actually occur, it having been found that the whole
solid residue of the intestinal evacuations of a dog sub-
sisting upon a flesh diet scarcely amounted during a
given period to what would be contained in the bile
that flowed from the liver. It is therefore evident that
a large portion of the secretion must have been re-
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