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Action of
Pepsine.

6 ON PEPSINE.

upon the carnivora and herbivora, it is fair to conclude that
Pepsine 1s secreted in a neutral state.

As 1t is admitted that lactic acid is always found in the gastric
juice, and is one of the principal agents, let us inquire how the
lactic acid is formed. Is it formed from the amylaceous sub-
stances by the action of the alimentary matters, or by the
action of Pepsine ?

In point of fact, Pepsine has always been considered as a
true ferment ; but it certainly does not act as common ferments,
yeast, for example. It acts upon the alimentary matters by
dissociating them, and causing them to undergo an isomeric
transformation, so to speak, but not a decomposition.

It is, indeed, already admitted that acid Pepsine—that is to
say, gastric juice itself —is able to transform glucose into lactic
acid. I have, however, found, by numerous experiments, that
neuatral Pepsine acts as a true ferment in the presence of glu-
cose, and transforms it into lactic acid, and so reconstitutes the
gastric juice,

If I take a certain quantity of Pepsine in solution and per-
fectly neutral, and add to it some glucose, and submit the
whole to a temperature of 40° C. (104° Fahrenheit), for twelve
hours, I find at the end of this time that lactic acid has been
formed ; and if T add to this mixture some fibrine, I find that
after some hours I have complete digestion. It is therefore
perfectly proved that, by means of neutral Pepsine, we cannot
obtain digestion, and that with Pepsine and glucose no imme-
diate digestion takes place; it does not act, in short, until the
glucose is converted into lactic acid.

This experiment enables us to explain the presence of the
large quantity of lactic acid present in the gastric juice. The
amylaceous matters are transformed by the salivary diastase
into glucose, which is thus found in the stomach in consider-
able quantity, and the Pepsine determines its conversion into
lactic acid.

The other acids can certainly play the same part as lactic
acid in the stomach, when this acid is deficient; but we have
never obtained such complete artificial digestions with Pepsine













10 ON PEPSINE.

stomach was perfectly free from alimentary matters, and that
the gastric juice which passed through the fistula in the
stomach was perfectly normal. I then administered to the
animal a tolerably large quantity of fibrine ; digestion took
place rapidly, and T succeeded in collecting a viscous fluid,
which I could compare with those previously obtained. It
remains now to examine these different products of digestion.

When a digestion is complete, it should not precipitate by
boiling. The assimilable product is then soluble in water ;
this is one of the most certain tests for distinguishing a pro-
duct of digestion from a simple solution of fibrine in diluted

acids.
All the various products of digestion obtained under the

different conditions described above, possessed this property ;
when boiled they did not precipitate : they perflectly agreed
therefore in this respect. When submitted to the action of
chemical reagents the results were precisely similar, Precipi-
tates were produced by salts of lead and mercury, by tannin,
by aleohol, and the solution was coloured by nitric acid ; in
short, the Pepsine of the juice of the dog, and the Pepsine
obtained by chemical processes, afforded perfectly similar pro-
duets of digestion.

If, on the contrary, we compare the solution of fibrine in
acids with the digestions thus produced, we no longer obtain
the same reactions.

To obtain digestion, we must have the combined action of
acid and Pepsine, The acid acts first; it disintegrates, it
diminishes the aggregation of the fibrine; then comes the
Pepsine, and finishes the digestion. I have employed the
process of M. Longet for comparing the products of digestion.
This most ingenious process consists in adding a mixture of
glucose and bitartrate of copper and potash (the solution of
M. Barreswil) to a nitrogenized product of digestion. If the
digestion is complete, there is no reduction of the salt of cop-
per by the glucose ; in short, the nitrogenized nutriment masks
the glucose,

In fact, when a definite quantity of M. Barreswil’s solution



















16 ON PHPSINE.

pean Pharmacopaias up to the first quarter of the last century.
This 1s the explanation given by Dr. Schroder, a Dutch pharma-
cologist, who wrote in 1672,* of the method of preparing, and
the reason for using, “Coagulum leporist hedi, agni, equi,’ ete.
The disagreeable nature of the remedy in this form probably
drove 1t out of use, for the last London Pharmacopeeia in which
it appears is that of 1677. In the edition of 1721, the only
representative of gastric juice is the mucous membrane of the
hen’s stomach—“Pellicule stomachi galline interiores”t In
1746 this also had vamshed, along with ¢ stercus bovinum
hwmanum, pavonis,” and various similar remedies which pa-
tients had got too civilized to submit to, without at least know-
ing the reason why. Thirty years later, the immortal experi-
ments of the Abbé Spallanzani threw a bright new light into
the subject of digestion, and taught the true nature of the
gastric juice. With much juster views than of old, its use in
medicine was again recommended. Dr. Mongiardini, at Pavia,
a pupil of Spallanzani’s, at his master’s instance, treated indi-
gestion successfully with the gastric juice of crows. Another
pupil employed it as a lithontriptie, to break down caleuli by
destroying the animal matter which holds them together. M.
Senebier, a clerical pupil, suggested that its antiseptic power
might make it useful in surgery, and advised a trial of sheep’s
paunch as an application to ill-conditioned wounds.§ M.
Boyer, of Strasburg, found that it destroyed the poison of the
viper, and thought it might be an antidote to snake-bites. ||

* ¢ Pharmacopeia Medico-Chimica.” Amstelodami, 1672.

¥ The rennet of the leveret is now usnally wasted, but the Roman. dairymaids
preferred it to that of any other animal for making cheese. Varro ranks it as
the best, then that of the kid, then of the lamb. (Varro de Re Rusticd, lib. ii.,
xi. 4.) 'The Roman physicians also had the same preference. Quintns Sammo-
nicus, in a preseription for “ colus™ (colic), says, ** Ant pavidi leporis madefacta
congula pota.” (Sammonici de Medicind Preecepta, * De colo compescendo.™)
This actounts for its being named in Pharmacopeeias which omit other rennets,
as, for instance, in the Vienna priced drug list of 1613 and 1646, in which its
price varies from gix to sixteen kreutzers the half-ounce.

 This is avother Italian expedient for coagulating milk rarely used now.
Palladius recommends it for making summer cheeses, when you cannot get le-
verets.—Palladins de Re Rusticll, Mensis Maius, ix. '

§ ¢ Expérienees sur la Digestion de I'Homme, par 'Abbé Spallanzani, avec des
Considérations,’ ete., par Jean Senebier. Genéve, 1783,

|| Falek, * Handbuch der Arzeneimittellehre,” vol. i. p. 275.



































































38 ON PEPSINE.

trituration, and the deficiency of retention; that is to say, the
deficiency of three conditions essential to the digestive faculty,
and to counteract this with an appropriate treatment.

(@) Want of secretion.—1 need not here insist upon the fact
that digestion is impossible if the active principle of digestion
is not secreted in the stomach ; nor point out in detail the
mode of supplying this deficiency, and of remedying it, since
that is the subject of this whole paper.

(0) Defective trituration.—Every one will easily nnderstand
the importance of the action of the stomach of patients during
digestion, if he recalls the following experiment :—

On dividing the pneumo-gastric nerves of an animal, the
stomach, although still secreting the digestive prineiple, loses
its peristaltic and anti-peristaltic action. Thenceforward the
digestive principle no longer unites intimately with the food,
it receives it only superficially ; almost all the mass remains
undigested ; the surface alone being converted into nutriment.

That which is produced by physiological experiment, as we
have just seen, may result from disease only, without vivi-
section, and the defect of digestion extends only to the im-
mobility of the walls of the stomach. Against this unfortu-
nate immobility we may gunard by exciting, by the administration
of nux vomica, or of its alkaloid strychnia, the muscular con-
traction, which has been diminished or abolished pathologically.
But if we fail in this attempt, we must suppose that at the
same time that the muscles are weakened, the digestive princi-
ple is secreted in less abundance than is necessary to digestion.
In this case 1 prescribe poudre nutrimentive No. 3, thus :—

Pepsine No. 1, one or two grammes ; strychnine, three
milligrammes ; mix, and take at meals.

(¢) Deficiency of retentive power.—It is superfluous to say
that the food which does not remain long enmough in the
stomach cannot be digested; every one knows that the mus-
cular or mucous membrane of the stomach may become patho-
logically so irritable, that the least contact of food ill-digested
or undigested with that organ excites pain and vomiting. 1
then advise Pepsine No. 2, thus :—













































