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THE FIFTH INTERNATIONAL CONGRESS OF
PHYSIOLOGISTS AT TURIN.

(Continued from page 1279.)
THE DIGESTIVE SYSTEM.

The Movements of the Stomach in Diferent Animals.
PROFESSOR PAUL GRtITZNER (Tubingen) described experiments
which he had made in conjunction with Herr Heyde, to deter-
mine the nature of stomach movements. Series of animals
were fed on the same diets and killed at different stages of
digestion. The stomachs were rapidly excised, both orifices
having been closed beforehand, and at once frozen. Serial
sections were then made both in the transverse and longi-
tudinal directions. With the food a pigment was adminis-
tered, obtained from the juice of the bilberry (vaccinium
myrtilus), which served as an indicator. In the alkaline con-

dition the dye was bluish-green, but turned red on acidifica-
tion. The pyloric funnel proved to be always filled with acid
and well-digested food; the fundus ahowed acidification only
at the surface, not at all in the interior of its contents. In
rabbits it was known that the stomach was rarely, if ever,
found empty. If after a long period of fasting fluid food
were given, this was immediately brought into contact with
the inner surface, moved onwards towards the pylorus, became
digested, and entered the intestine. Solid or half-solid food,
on the contrary, passed into the middle of the cavity, and
only exceptionally came at once into contact with the mucous

membrane. The authors concluded that in the ordinary
course of events fresh food found its way into the centre of
any contents already in the organ, that it slowly gained its
way to the surface, was there mixed with gastric juice, and
moved along towards the pyloric funnel. This latter admitted
only well-digested and acidified food. Peculiar localised con-

strictions were detected which might have aided in propelling
the contents onwards, or possibly have served to produce
rolling stomach movements, such as were believed to take
part in the formation of " balls."

Sense of Taste in the Larynx.
Dr. F. KIEsow (Turin) stated that he was able to confirm the

observations of Michelson and Langendorff, which went to
show that the posterior surface of the epiglottis gave a posi-

tive taste reaction to solutions of saccharine and quinine, and
also to the electric current. He further discovered that all
the four recognised sensations of taste (acid, saline, sweet,
bitter) were perceived with certain modifications here also.
Kiesow himself confused acid with saline. The intensity of
the sensations was always much less than in other gustatory
regions. In one experiment on himself he found that the
inner surface of the larynx was also sensitive, butneither acids
nor the electric current were tested. The epiglottis in this
experiment was treated with solutions of cocaine and
gymnemic acid. These sensations probably served to aug-

ment the force of the laryngeal reflex when substances
gained entry into it. The experiments were carried out with
a laryngeal sound and laryngoscope. Dr. Hahn had kindly
assisted.

The In;fluence ofFatigue on the Secretion of Gastric Juice.
MM. LEVI and LOLLI (Modena) stated that previous investi-

gations had been made on this point, but they had all been
based on the method of Hayem and Winter, which several
observers (Sansoni, Sorel, Biernacki, etc ) had shown to be
attended by many errors. After testing several colorimetric
methods and rejecting them, Levi and Lolli adopted the pro-

cedure of Morner and Sjogvist, which proved to be undoubt-
edly the most reliable. The experiments were carried out
on a dog with a gastric fistula, and fatigue was induced by
racing on a track, care being taken to avoid the possible
influence of training. The total quantity of juice, its acidity
(both hydrochloric and lactic acid) and digestive power were

studied. The following is a summary of the results:
i. Quantity,-After exercise less juice inthe proportion of 5 to 6 was

secretedas compared with rest. On trebling the distance performed the
reduction in quantity of juice was doubled.

2. Acidity.-Both total acidity and that due to lhydrochloric acid were

reduced. The reduction was in fact almwst whollydue to diminution of
the hydrochloric acid (two-thirdsthat of rest), and little, if at all, to de-
crease of organic acids. The figures obtained both for rest and exer-
cise were considerably less than those yielded by Hayem and Winter's
method.

3. Digestive Power.-But the influence was most seen on digestive
power. Minute cubes of albumin (i gram), which required two and
a-half to three and a-half hours for digestion with juice secreted during
repose, were only digested in eight to eleven hours with juice secreted
after exercise. If the exercise taken had been in the ratios of I, 2 3, the
times requisite for digestion were as I to 1.25 and I 70 respectively.

Has the Spleen an Infuence on Pancreatic Digestion?
MM. DELEZENNE and A. FROUIN (Paris) said that the theory

of Schiff that a suibstance necessary for pancreatic digestion
of proteids was formed in the spleen, though contradicted by
many observers, had in recent times received support from
the experiments of Herzen and Gachet and Pachon, who had
found reason to believe that a substance was produced in the-
organ which played the part of transforming the proferment
of the pancreas (trypsinogen) into the ferment (trypsin).
Dastre, on the other hand, had showed that removal of the
spleen in no way altered the health of the animal or prevented
the full development of young animals, but Delezenne and
Frouin considered that this experiment did not satisfactorily
settle the question at issue. They accordingly isolated the-
stomach in dogs by suturing the lower end of the oesophagus;
to the top of the duodenum, taking care not to injure the vagi
nerves. Both ends of the stomach cavity were closed, and a
small fistulous orifice made into it through the abdominal
wall. The glands of the stomach continued to secrete normal
gastric juice, which was drawn off every twenty-four hours.
When the animals recovered from this operation the spleen
was removed. In other experiments the stomach was
wholly excised, to begin with, and afterwards the-
spleen. Digestion in such animals was entirely per-
formed by the pancreas, and yet removal of the spleen
produced no trouble whatever; the dogs continued to live
and thrive, enjoying the best of -.health. One of these
animals was shown to the Congress six months after the-
second operation, and certainly bore out the statements of
the authors on the point of health. On the other hand, the.
secretion of the stomach continued normal; no change what-
ever, either in quantity or quality of the juice, could be
observed after the removal of the spleen. The part, there-
fore, which this organ played in pancreatic digestion was
quite inappreciable, and counted little in comparison with
the action of the enterokinase of Pawlow.

The Origin of the Pepsin found in Urine.
MM. DELEZENNE and A. FROUIN presented a paper on this

subject also. They pointed out that Brucke and others
had found the presence of pepsin to be almost constant
in the urine. It appeared most abundantly in that
secreted during the night (morning urine) and that
passed between meals. This indicated that urinary pepsin
was the same which had served for gastric digestion, and
which was afterwards absorbed from the alimentary tube-
and eliminated with the urine. This hypothesis was tested
by the authors as follows: (i) Pepsin was sought for over
the whole twenty-four hours urinary secretion of a dog
deprived of its stomach, and fed on different kinds of food.
No trace of proteolytic ferment was at any time found. (2)
The ferment was likewise sought for in the urine of a dog
whose stomach had been isolated in the manner described in
the previous contribution, the conditions with regard to diet,
etc., being the same. Pepsin was always found in this case.
Two conclusions were therefore justifiable: (a) That urinary
pepsin had its origin in the stomach; (b) that it could be
absorbed from tlie cavity of this organ. To determine whether
it was not likewise absorbed from other parts of the alimentary-
canal, gastric juice was administered to an animal without a
stomach, but the ferment was never found in the urine. It
appeared therefore only to be absorbed from the organ in
which it was produced, and in all probability was destroyedc
or transformed when it reached the intestine.

The Action of iSutccus Entericus upon Pancreatic Juice.
Dr. A. WALTIIER (St. Petersburg) demonstrated (by means

of a fibrin digest) the augmenting effect which a ferment of
the succus entericus (enterokinase of Pawlow) exerted upon
the proteolytic power of pancreatic juice. Only fresh
juice had its digestive power thus increased, and- only
those samples which contained a considerable portion
of trypsin in the form of zymogen. The effect of
the kinase was due to a rapid transformation of the
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zymogen into trypsin. This alteration was not a process of
oxidation, because, on the one hand, the enterokinase gave
no reaction with oxidative ferments; on the other hand, it
was not possible to artificially increase the activity of pan-
creatic juice containing zymogen by means of oxidising
reagents. The zymogen of the juice must therefore be
different from Heidenhain's zymogen of the gland substance.
It was possible to precipitate a proteid body in consider-
abl&b quantity from fresh pancreatic juice by means of 0.5 per
cent. HC1, which had neither the properties of trypsin nor
was it rendered active by means of kinase. Zymogen and
trypsin were, however, freely present in the filtrate. If this
filtrate were submitted to dialysis all the zymogen was trans-
formed into trypsin after a few hours. The tryptic activity
of the filtrate was thus markedly increased, and could not be
further augmented by kinase. The dialysis, therefore, had a
similar action to the kinase, from which it might be inferred
that the influence of the latter depended upon a hydrolytic
change. Even ordinary zymogen-holding pancreatic juice
had its digestive power increased by dialysis. On dialys-
ing the filtrate obtained after precipitation with HC1, a
proteid body (globulin?) frequently separated out. This
body possessed very strong tryptic powers, but lhardly
any amylolytic. The fluid from which it formed, however,
digested starch and proteid with great ease. The process of
dialysis, therefore, afforded a means of separating the proteo-
lytic from the amylolytic ferment.

The Elimination of Bile on Various Diets, and after the Subcu
taneous Injection of certain Nutritive Substances.

Dr. BARBERA (IOologna) communicated the results of his
observations on the eli "ination of bile after various diets
and after the subcutaneous injection of certain alimentary
substances. The experiments were performed on dogs witlh
complete and permanent biliary fistule. The following is a
summary of the results: The quantity of bile was augmented
(I) to a most marked degree and for a considerable period
after the ingestion of proteids; (2) to a considerable extent
but for a greater length of time after an equal quantity of
fats; (3) to only a very slight degree and for a very slhort
period after the same amount of carbohydrates; (4) a like
ration of a mixed diet also augmented for a certain length of
time, the degree of increase and duration of flow being de-
pendent on the preponderance of one or other of the fore-
going ingredients which it contained. The elimination was
uninfluenced by the drinking or subcutaneous injection of
water. The time which elapsed before the influence of the
various food stuffs made itself apparent was variable-shortest
(20 to 30 minutes) after meals of proteid, carbohydrate and
mixed food stuffs; longest (50 to 6o minutes) after those of fats.
The maximum rate of secretion was attained 2 to 3 lhours
after a meal of carbohydrates. 3 to 4 after one of proteids, and
5 to 7 after one of fats. After mixed meals the maximum oc-
curred at some period intermediate to the above dependent
upon the amount of each component. After subcutaneous
injections of I0 per cent. solutions of glucose the elimination
was increased to a slight and transient degree, to a greater
extent and for a more lengthened period when somatose solu-
tions of the same strengtlh were employed. It was unaffected
by injections of olive oil.

The Transformation of Proteids in the Intestinal Wall.
Dr. OTTO COHNHEIM (Heidelberg) contested the generally

accepted view that peptones were restored to the condition of
albumins in passing through the abdominal wall. He had
found reason to believe that these substances underwent
cleavage into crystallisable products through the agency of a
ferment produced hy the intestinal mucous membrane. This
ferment, to which he had given the name erepsin, produced
no effect on unaltered albumin. Most of the listeners were,
however, of the opinion that the question was one which
required further investigation.

The Absorption of Monosaccharides and Disaccharides from the
Alimentary Canal.

Professor F. ROHNIANN (Breslau) communicated the results
of experiments carried out by Dr. Nagano Kioto on dogs with
a Vella's fistula leading into the intestine. (i) Similar quan-
tities of solutions of hexoses (glucose, galactose, mannose,

and fructose), and of pentoses (arabinose and xylose) of the
same strength were introduced into the intestine. After one
hour the quantity of each which had disappeared was deter-
mined. It resulted that of the several stero-isomeric sugars
,different quantities were absorbed; hence absorption in the
alimentary canal was dependent not alone on the osmotic
pressure in solution, but also on other properties of the sub-
stance, in the foregoing instance probably on the configura-
tion of the molecule in question. (2) The absorption of
disaccharides (saccharose, maltose, lactose) was also studied.
Before being taken up, these bodies were, as a rule, cleft into
monosaccharides; but a greater or less quantity of the disac-
carides was absorbed unchanged, the activity of the intes-
tinal ferment not being sufficiently great to have effected
their cleavage soon enough. It was only in the substance of
the mucous membrane that these portions underwent clea-
vage. Treatment of the mucous membrane yielded extracts
capable of accomplishing this change.

The Absorption of Solutions of Certain Sugars considered in
Relation to their Osmotic Tension.

Professor ALBERTONI (Bologna) likewise gave a communica-
tion on the rate of absorption of sugars in relation to the
osmotic pressure of their solutions. He found that of glucose,
saccharose, and lactose in solutions of the same osmotic ten-
sion the amount absorbed of the two former was greater than
that of the latter. The same difference was also maintained
even when the lactose solutions were of unlike (greater or
less) osmotic tension. The absolute quantity absorbed was
always found to be greater from hypertonic solutions than
from isotonic or hypotonic. Further, if hypertonic solutions
of the sugars had been administered by the stomach, and the
liquid in its cavity examined an hour afterwards, the osmotic
tension was found to be reduced, though always greater than
that of the blood. If, on the other hand, isotonic or hypo-
tonic solutions were employed, no diminution-but, on the
contrary, an increase-of osmotic tension occurred. The fact
was also remarkable that normally in the intestine a liquid
of higher osmotic tension than that of the blood was always
found, a tension which was almost constant, ranging about
0.750. He had found that the osmotic tension of the blood
underwent slight alterations during absorption; as a rule, it
was slightly raised when hypertonic solutions were intro-
duced into the bowel. Professor Albertoni concluded that
the laws of osmotic pressure certainly played a part in the
question of absorption; above all, from the stomach; but
were not sufficient of themselves to explain the whole pro-
cess. According to experiments which he hoped to publish
shortly the colloidal properties of the blood had a much
greater importance.
Contribution to the Question of Fat Formation in the Animal

Body.
Dr. H. BORfTTAU (GUttingen) gave an account of experi-

ments which he had carried out on rats, and which went to
show that little or none of the fat formed in the body during
the effects of chronic phosphorus poisoning could have arisen
from proteids, as was generally assumed. Four series of
animals were taken. In No. I series the mean fat content
(reckoned on the total weight, not dried substance, of the
body) was determined. No. 2 series were taken in normal
condition, and chronically poisoned with phosphorus, the
animals being allowed to eat at will. No. 3 series were either
deprived of food or placed on very reduced diet for a consider-
able period before receiving the phosphorus, the low diet being
maintained afterwards. No. 4 series were placed on starva-
tion diet for the same period without any phosphorus. In
Series 2 and 3 the average quantity of fat was less than in the
normal animal; while the quantity in Series 3 was
exactly equal to that in the animal simply starved. The
internal organs-liver, kidney, etc.-of the phosphorus-
poisoned, but normally-fed, animals presented the typical
appearance of marked fat infiltration ; those of the starved and
phosphorus-poisoned that of acute fatty degeneration. In
simple hunger the atrophied organs also showed plenty of fat
when microscopically examined. Dr. Boruttau considered
that these experiments were strongly against the belief that
any considerable quantity of fat was formed out of proteid
during the effects of chronic phosphorus poisoning. The
investigation was still in progress.
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The Influence of Sodium Chloride in Prolonging Life During
Starvation.

Dr. A. PUGLIESE (Bologna) related experiments in which he
had found that when dogs during starvation were given a
certain quantity of salt in their drinking water they lost con-
siderably less in weight, and altogether presented a greater
resistance to starvation than those given water only. They
also passed less water in their urine. Dogs as near as possible
of the same age, weight, and condition of nourishment had
been selected. The quantity of water given bore a fixed rela-
tion to the body weight. At a certain stage of starvation (the
same in each series) some of the animals were killed by
bleeding, when it was found that the tissues of those given
salt solution were always. richer in water than those given
water alone. This applied chiefly to the brain, the heart, and
the blood. Dr. Pugliese concluded tVat this was of itself suffi-
cient to account for the results. There was undoubtedly a rela-
tionship between function of an organ and its content of water.
The sodium chloride prevented the impoverishment of their
tissues of water and maintained the organs longer in func-
tional condition. The research was still in progress.

MIDLAND MEDICAL UNION.
THE annual meeting of the Midland Medical Union was held
at the Albert Hall, Nottingham, on October 23rd, Dr. J. G.
SHEA, F.R.C.S.I., J.P., President, in the chair, and amongst
those present were the following: Messrs. R. G. Allen, C.
J. Palmer, G. G. Macdonald, W. B. A. Smith, E. V. Eames,
W. C. Rainsbury, R. Nesbitt, F. K. Tweedie, C. H. Harcourt,
H. E. Haycock, A. Court, E. B. Ffennell, H. J. Neilson, T.
Gerarty, M. W. Oldham, F. R. Mutch, T. Corkery, A. Chawner,
J. H. Cox, W. B. Croskery, W. Duncan, B. J. Lee, E. H.
Houfton, J. W. Noble, W. E. M. Wright, and A. Fulton.
Letters expressing inability to attend were received from Dr.
W. B. Ransom and Dr. F. Cassidi (Derby).

The PRESIDENT, in a short address, referred to the increase
in the work of the Union, and alluded in detail to matters
which had been dealt with during the past year, and spoke
particularly upon the purpose and scope of the Union.
Dr. F. R. MUTCH (Honorary Treasurer) presented his report,

which showed the funds of the Union to be satisfactory.

SECRETARIES' REPORT.
Dr. HOUFTON (Honorary Secretary), of Shirebrook, pre-

sented the following report of the work done during the past
year:
In this the first annual report it is necessary to review the

origin of our association.
In January, I900, a letter appeared in the BRITISH MEDICAL

JOURNAL from a "Colliery Surgeon" in the Midlands, setting
forth that the present remuneration for colliery surgeons' work
was inadequate, and suggesting that the profession in the dis-
trict should combine to raisethese fees. Several practitioners
wrote under cover of the BRITISH MEDICAL JOURNAL to " Col-
liery Surgeon," and letters were written to many of the medi-
cal practitioners in the counties of Nottingham and Derby.
The replies to these letters showed that there was a general
feeling in favour of uniting together as had been done in the
county of Durham.
A meeting was called by invitation at the Station Hotel,

Chesterfield, on March 31st, I900, and about twenty medical
men were present. Dr. J. G. Shea presided, and it was de-
cided to form a union under the name of the Midland Medical
Union, membership to be restricted to practitioners who
resided in or about the counties of Nottingham and Derby. A
subcommittee was formed to draw up rules and specify the
objects of the association. This was done, and the Secretary
directed to circularise the medical practitioners in the two
counties asking them to become members. The replies to
these circulars were considered very satisfactory.
A meeting of local practitioners was called at Mansfield,

and it was decided to form a branch for that district.
The Nottingham and District Medical Union were next ap-

proached, and asked if they would combine with the Midland
Medical Union. This being agreed to it was decided to hold a
general meeting to inaugurate the society, elect officers and
confirm rules. This meeting was held in Nottingham in

October, ioi, the rules as submitted were adopted with some
slight alteration. Dr. J. G. Shea was elected Fresident, Dr.
Geraty Vice-President, Mr. Mutch Treasurer, and Drs.
Houfton and Palmer Honorary Secretaries. A Council was
also elected.
Dr. E. Jepson of Durham had consented to deliver an

add-ress, but was unfortunately prevented from being present.
His address was afterwards printed and circulated amongst
the members.

REPORT OF THE YEAR'S WORK.
The first efforts made were (i) to try to establish a

minimum fee for midwifery cases of one guinea; (2) to esta-
blish a minimum rate for Friendly Societies of 55. per member
per annum, adults and juveniles.
In regard to the midwifery question, we may say we have

met with conspicuous success, for, with the exception of a
district in and about Eastwood, Notts, and a few cases
involving contract midwifery, the guinea fee is now universal
throughout our two counties, and the only reason the par-
ticular district mentioned is exempt is that one of the prac-
titioners, whilst not attending cases for less than this fee
himself, allows his assistants to do so.
In regard to the contract midwifery question, the Union

agreed to support any member whio cared to apply for the
increased rate of payment for these particular cases. Dr.
Rainsbury, of Skegby, who held a colliery appointment to
the Teversal Colliery Club, commenced to charge the increased
midwifery fee, and in consequence was threatened with dis-
missal from his appointment. A deputation waited upon
the Club Committee to point out the reasonableness of the
fee, and asking them to give the matter their careful con-
sideration. However, they sent Dr. Rainsbury an agreement to
sign, in which he should bind himself to charge a sum of
ios. 6d. for members' wives attended by him in their confine-
ments. This he refused to do, and in consequence was served
with three months notice. The Colliery Club then advertised
for a surgeon; the Union advertised warning men from accept-
ing the post, and through the courtesy of the editors of the
medical papers no more advertisements were inserted from
the Colliery Club. The club, however, managed to secure a
medical man who agreed to accept the appointment; but
from knowledge which came to the Club Committee, a letter
was sent to him asking him to come at once, and enclosing
him three months notice; in consequence of this he never
came to take up his appointment. The result was that after
Dr. Rainsbury's notice expired on June 25th, I90i, the club
were without a medical officer. This state of affairs has con-
tinued up to the present. Dr. Rainabury has been attending
the club members, their wives, and children at private rates.
We have been informed that the club have secured another
medical practitioner, who insisted upon being given the
appointment of a neighbouring practitioner as well as Dr.
Rainsbury under the same Club Committee, a practitioner
who had been asked to accept Dr. Rainsbury's appointment
and had refused. This practitioner had received three months
notice from the club, but up to date no medical man has
arrived to take up his duties.
In regard to the Friendly Society question, no very great

result can be recorded up to date. The resolution suggesting.
a minimum of 5s. per member per annum has been rescinded,
except in regard to new clubs or clubs changing medical
officers, and a sum of 45. substituted. But before enforcing
this, the Chesterfield Branch chose delegates to meet
delegates from the Chesterfield and District General Friendly
Societies Council to see if affairs could be arranged amicably.
Up to date the Friendly Societies Council have offered a

sum of 45. for adult members and 2s. 6d. for juveniles, but
this has not been accepted by the Union, and the matter is
still under discussion.
In regard to other questions which have been dealt with by

the Union may be mentioned the Butterley Company and the
surgeons. In this case the company sought to reduce their
surgeons' fees, but on a firm front being shown by the
surgeons, through the Union, the questionof reductionwas
dropped. Several cases of difficulty between clubs and their
surgeons have also been settled satisfactorily.
Mention might be made of many other questions which the

UJnion have dealt with or which are still under discussion;
but in summarising the result of the first year's work of this
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