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NOTE BY THE AMERICAN EDITOR

Proressor voN NoorRDEN'S monograph on Drink Re-
striction is a most instructive deliverance upon a sub-
ject of the highest practical importance—one which
should appeal strongly to both the medical profession
and the laity. Especially in this country, where hot-
water drinking and colon douching have been carried
to an irrational, ridiculous, and often very harmful
excess by the advice of certain irregular practitioners
and cranks, will his warnings be timely. Unfortu-
nately, not all physicians realize that not only does
every mouthful of surplus food add to the burdens of
all the digestive and excretory organs, instead of
strengthening the body, but that every superfluous
ounce of liquid ingested adds to the labor of the heart
and kidneys, besides having to be for the most part
forcibly extruded by the stomach into the small in-
testine before it can be absorbed. It is sad to think
how many victims of dilated heart, dilated stomach,
and of Bright's disease have been encouraged to drink
themselves to death, and how many patients afflicted
with obesity have shortened their lives by continuing
excessively fat, with all its discomforts and dangers,
to the end of the chapter, waterlogged because of un-
restricted drinking.






I. HISTORICAL AND CLINICAL REVIEW

(a). The Restriction of Liquids in Diseases of the
Blood Vessels, the Stomach, the Heart, the Kid-
neys, and in Diabetes Insipidus

THE attempt has been made to utilize in manifold dis-
eased conditions the powerful influence which may be
exerted upon the body by a restriction of liquid ingesta.

It was in the treatment of certain affections of the
vascular apparatus that the advantages of under-nutri-
tion and of thirst-cures first came to be appreciated.

Hippocrates (1) was the first to advise rendering
a patient with heart disease * siccum et siccissimum ™
by limiting the amount of solid and liquid ingesta.
Several clinicians of the Middle Ages, among them
Valsalva, Albertini (2), and Montagni (3), advised a
similar procedure, and in addition recommended re-
peated blood-letting as a valuable step towards redu-
cing the quantity of the blood, when combined with a
gradual reduction of solid and liquid food. Later re-
ports by Bellingham (4), Tufnell (5), and Vanizetti
(6), in cases of aneurism treated in this way, bring
us down to the modern literature on the subject.

The marked and significant symptoms of aortic
aneurism explain why, particularly in this disease, phy-
sicians returned again and again to restriction cures.
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A rise of temperature above 40° C. was reported in
a considerable number of instances.

Jiirgensen (9), who tested the value of this method,
added half a bottle of wine to the dietary. He also
showed conclusively that no vicarious absorption of
liquids through the intact skin occurred, as Schroth
had postulated. He obtained definite therapeutic re-
sults in cases of old syphilis, in gastrectasis, and in
chronic peritoneal exudates.

Schroth’s cure in the form proposed by its originator
naturally did not maintain its popularity for a long
time. The method was far too trying and inconve-
nient to the patients; and, in addition, its inventor
seemed incapable of fairly judging of its limitations,
so that he proclaimed it a universal panacea for all ills.
However, the good results indisputably obtained by
Schroth in many disorders attracted the attention of
the profession to his method. Thus Jiirgensen relates
as follows:

“ Professor Bartels found several years ago that a
case of gastrectasis that he had treated without suc-
cess for a long period of time was cured in a so-called
* Schroth Institute.” This induced him thenceforth
to try a similar method in suitable cases that came to
his clinic.”

Since that time the use of a dry diet has occupied a
prominent place in the treatment of gastric dilatation,
notwithstanding some of the objections that have re-
cently been formulated against it by Albu (10), for
instance. In this disorder the advantages of the dry
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effervescent alkaline waters are, of course, particu-
larly effective in overcoming such contractions, since
they facilitate the onward propulsion of the gastric
contents by diluting them as well as by directly neu-
tralizing their excessive acidity. In organic acidity,
however, from fermentation, associated with a dimin-
ished secretion of hydrochloric acid, prolonged alka-
line treatment would be injurious by still further
depressing such secretion. In cases of this kind,
therefore, plain water, neither ice-cold nor very hot,
is preferable and will often, by merely diluting the
over-acid contents, relieve the spasm and thus help
to unload the viscus. Manifestly the acid wines and
malt beverages would aggravate, instead of remedy-
ing, the conditions just described.—Eb.]

It is a peculiar fact that the thirst cure that was
so commonly employed in the Middle Ages in the
treatment of cardio-vascular disorders was not rescued
from oblivion even by Schroth’s cure. For otherwise
the book that Oertel (11) published in 1884, entitled
“Therapy of Cardio-Vascular Disorders,” could not
have surprised the profession as it did, nor could it
have become so epoch-making. The work that Korner
(12) published some time before Oertel must, it is
true, be considered a precursor of the latter’s ideas,
and some credit, therefore, is due this author, too, for
having revived the idea of restricting the fluid intake
as a therapeutic measure. Qertel proposed, in cases
of serious failure of compensation, to dehydrate the
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practical means for studying the water economy of
the body.

It is much more difficult to determine how much
importance should be attached to the theoretically
interesting postulate advanced by Oertel, that there
is in these cases a condition of “hydraemic plethora.”
A large number of investigations have been published
on this subject, the results of which are altogether
contradictory. Without entering into the details of
all these investigations,’ a resumé of all the results
obtained may be given in this place:

We know nothing definite so far in regard to the
volume of blood in the different vascular areas in
cardiac disease, and, in particular, in cases of failing
compensation, and we do not know positively whether
genuine “ plethora”™ occurs or not. All that we do
know is that in compensatory derangement—and
possibly without it in heart disease—the normal dis-
tribution of the blood in the arteries and the veins is
changed, the arteries on an average containing less,
the veins more, than normal. It is unnecessary to
discuss the important question how this factor deter-
mines, on the one hand, a more forcible impulse of
the diseased heart, on the other hand, progressive
dilatation of the right side of the heart.

For well-compensated cardiac lesions the concen-

' For the literature see Gumprecht, “ Diseases of the Circula-
tion,” in Eulenburg-Samuel’s “ Lehrbuch d. Allg. Therapie " ; also
Jurgensen, in Nothnagel's “ Handbuch der Speciellen Pathologie
und Therapie.”
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task imposed upon the heart is greater if much water
is ingested than if small quantities only are taken.
All the water that enters the stomach must pass
through the heart and arteries before it reaches the
emunctories of the body. Even if the quantity of
water that enters the blood at any one time is too small
to be estimated by our means of measurement, we
know nevertheless that the surplus water must circu-
late several times through the heart and the arterial
tree before it can be eliminated from the blood. No
one will, therefore, seriously argue that the total labor
performed by the heart is not greater if large quan-
tities of water are ingested than if the amount of
water drinking is restricted to a minimum—this even
when hydrostatic equilibrium is fully maintained and
the average concentration of the blood remains normal.

Moreover, all objections (based on blood examina-
tions) to the contrary nothwithstanding, the validity
of Oertel’s claims has been fully borne out by prac-
tical experience: restriction of fluids signifies spar-
ing the heart. We consider Qertel's procedure to
be a therapeutic achievement of the first rank. If,
recently, several writers have again formulated objec-
tions against the method that are based upon blood
examinations alone, and if these authors declare the
restriction of liquids to be useless, then this merely
shows how dangerous and how short-sighted it is
to base therapeutic suggestions upon a single clinical
method of examination.

In our opinion restricted water drinking in heart






DRINK RESTRICTION 19

and find our observations in a measure corroborated
by the statements made by Karell, F. Hirschfeld, S.
Laache (13) in regard to the therapeutic value of
under-feeding in cardiac disorders.

Inasmuch as the older methods of blood examina-
tion (specific gravity, percentage of water, corpuscle
count, heemoglobin determinations) had failed to offer
a satisfactory interpretation for these good thera-
peutic results, newer methods of blood examina-
tion have recently been adopted in an attempt to
solve the problem, chief among them the cryoscopy
(freezing-point determination) of the blood and the
determination of its electric conductivity. These
methods have broadened the field of investigation, but
have so far thrown no new light on the subject. Fr.
Kraus (14), basing on these newer methods and their
results, has recently submitted the theoretical justifica-
tion of Oertel's cure to a searching criticism, and has
at the same time pointed out many promising paths
for future investigations to follow. He claims, in
particular, to have already found a chemico-physical
index for the beginning of failing compensation; this
moment, and with it the indication to restrict the
ingestion of liquids, is said to have arrived when the

quotient %c (Cc=concentration of electrolytes, i. e.,

acids, bases, salts; Cc=total concentration) begins to
be lowered in the urine.

Fr. Kraus, however, also agrees that for the present,
practical experience is a much better criterion of the
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is so important in the prognosis of the case and the
treatment of the patient, the blood often does not show
the slightest percentage change of concentration.

We habitually advise sufferers from heart disease
to drink sparingly, even when compensation is in no
way disturbed, and we recommend that they ingest
no more than from 1250 to 1500 c. ¢. of liquid—in-
cluding everything fluid in the diet. Precisely as a
preventative of further trouble in cases showing in-
cipient cardiac disturbances, e. g., arhythmia, contrac-
tions in arterio-sclerotic subjects, etc., does this means
appeal to us. In fully developed hydrops we proceed
more energetically, as a rule, but do not decrease the
amount of fluid ingesta below 1000 to 800 c. c.

Von Noorden (15) some years ago applied Qertel's
doctrine to renal diseases, and showed that in many
cases of nephritis the restriction of liquids is an im-
portant postulate of rational treatment, particularly
in contracted kidney.

In the latter disease the heart, above all, is affected,
and there is always danger of early cardiac incom-
petency. Here the restriction of liquids is an excellent
prophylactic, and even at a stage of the disease when
cardiac dilatation and weakness are fully developed
do we see good results from this method. The objec-
tions that H. Strauss (16) has formulated against
this procedure, and that are largely based on blood
examinations (increase in the molecular concentration
of the blood in cases of contracted kidney), can hardly
be considered valid in view of the positive therapeutic
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solids was not reduced when the fluid intake was
restricted to 13 or even 1} liters. Since then L. Mohr
and C. Dapper (17) have reported exhaustive clinical
and experimental studies on this subject from von
Noorden’s clinic that fully corroborate these prelimi-
nary findings.

Other clinicians have reported corresponding results
—Pel, Roth and Kdévoesi, Hale White (18); and in
the discussion on Bright’s Disease at the Oxford meet-
ing of the British Medical Association all the speakers
agreed with von Noorden’s views.

As soon as the patients enter the proper uremic
stage of the disease, no further advantage can be
expected from the restriction of liquids. The method
has also proven futile in chronic parenchymatous
forms of nephritis with cedemas, although—theoreti-
cally—we should expect good results a priori from
dehydration of the organism.

We can add to this cursory review of the application
of thirst-cures in various diseases the use of water-
restriction for therapeutic purposes in Diabetes insipi-
dus. The reports on the results obtained in this dis-
order are contradictory. According to our own
experience the gradual reduction of the fluid intake
gives excellent and permanent results in isolated cases,
in other cases again absolutely no effect is seen. The
factors that determine the result in this disease are
still so obscure that it is hardly worth while to
enter into a detailed discussion of the subject in this
place.
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organ whose strength and resisting powers are always
endangered in obesity.

In the course of his therapeutic studies with this
method in sufferers with heart disease, Oertel fre-
quently noted a loss of weight, and a reduction in the
volume of the body that he did not feel justified in
attributing exclusively to the loss of water. As these
patients claimed that there was no difference in their
appetite nor any decrease in the ingestion of solid
food, and as Lorenzen (20) in a report published
from Striimpel's clinic chronicled similar observa-
tions, Oertel assumed that the reduction of liquids
did not merely produce a dehydration of the tissues
and greater concentration of the blood, but actually
an oxydation of the fatty tissues.

The explanation that Oertel advanced for this
process seems rather forced to us to-day, in the light
of our present knowledge; he claimed that an intimate
relationship existed between the blood vessels and the
adipose tissue; the formation of this tissue, according
to Oertel, occurring always in or around the adventitia
of small blood vessels, arteries, veins and the capillaries
issuing from them. As soon as the blood vessels
became less filled, as a result of the restriction of
liquids and the resulting concentration of the blood,
“ obliteration of blood vessels and anzmia involving
large or small areas " supervened ; associated with this,
he postulated, “complete arrest of the nutrition of
adjacent tissues, dissolution and absorption of their
elements” occurred. The fat that was absorbed in
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meal. ‘As soon as the organism is deprived of water
in this way and the latter is not replaced at once by
drinking, the body must manufacture water from its
own fatty tissue; this it does by splitting the fat into
simpler molecules, 1. e., by self-combustion. As soon
as this act of fat-cleavage is finished, 1. e., about one
hour after eating, small quantities of liquids may grad-
ually be taken.” So much for Schweninger. This
hypothesis, still more than the ideas advanced by
Oertel, contradicts all the facts of physiology that we
know to be true to-day.

It is well known that the doctrines of Oertel and of
Schweninger enjoy a wide popularity among physi-
cians, and are accepted as true by many members of
the medical profession and of the laity. How often
do we hear a patient who is undergoing a reduction
cure for obesity say, “I am Schweningering.” Many
factors have contributed to the popularity of Schwen-
inger’'s method: In the first place, the association of
ideas that connected this method with the world-
renowned figure of Prince Bismarck, for it is true
beyond doubt that Schweninger exercised an influence
over the latter greater than any other physician; in
the second place, the great facility with which the
Schweninger cure could be undertaken, as compared
to the great inconveniences and discomforts that had to
be undergone when carrying out any of the other so-
called “reduction cures.” In addition, the various
dietetic prescriptions that were formulated by such
men as Harvey, Banting, Oertel, Ebstein, Hirschfeld,
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as we will show below, can be explained in a very
simple manner. As a matter of fact the restriction
of liquids—notwithstanding the fact that the laity and
superficial physicians attribute commanding impor-
tance to this measure—constitutes only a very insig-
nificant and unessential part of the Oertel-Schwen-
inger method for reducing obesity. Oertel, in addi-
tion to restricting liquids, orders a pretty strict dietetic
reduction cure—not differing materially from the old
Banting cure; Schweninger in his sanatoria submits
his patients, in a routine manner, to a very vigorous
course of treatment (a scanty and lean diet, massage,
gymnastics, etc.), and incidentally also restricts the
liquids; the Schweninger course is probably the most
rigorous and severe treatment that is administered
anywhere, so that one need not be astonished to find
that many who undergo this cure emerge from the
sanatorium broken in strength and health.

The great popularity that QOertel’'s and Schwenin-
ger’s ideas enjoyed among practicians in general, and
among the sick, did not by any means extend to
scientific circles.

Hirschfeld (23), in his monograph, was one of the
first to demonstrate that the influence of water restric-
tion upon the disassimilation of adipose tissue was
neither theoretically nor practically proven. Von
Noorden (23) arrived at similar conclusions, and in
his book “ Obesity " clearly outlined the significance
of thirsting and the indications for the restriction of
liquids in the treatment of obesity. Stadelmann (24)






II. REVIEW OF PHYSIOLOGICAL INVESTI-
GATIONS CONCERNING THE EFFECT OF
THIRSTING ON THE ORGANISM.

THE purely experimental studies that have been made
on the effect of thirsting upon the organism need
merely be mentioned in a cursory manner. Longet,
Birsch-Hirschfeld, Chossat, Luciani, Bufalini, Schef-
fer, Schuchardt and Falck (26) have published such
investigations; their chief task was to determine how
long thirsting animals could survive. It was shown
that the effect of thirsting was much more intense than
the effect of fasting. The subjective tortures of thirst
have been vividly described in the works of African ex-
plorers, e. g., v. Rohlf, Nachtigal and others, also in the
work of Strubell (27). Pernice and Scagliosi (28)
have performed pathologico-anatomic studies on ani-
mals dead from thirst; they found tissue atrophy and
inflammatory changes in various organs and, in par-
ticular, a hemorrhagic form of glomerulo-nephritis.
Other investigations are concerned with the effect
of thirsting upon the blood. A large number of the
data submitted do not refer exclusively to changes in
the blood in thirsting animals, but also in animals that
were submitted to diaphoretic measures, that were arti-
ficially heated, etc.—all procedures that were intended
to produce greater blood concentration, but that need
a1
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dried peas survived on an average for 43 days,
whereas the animals studied by Falk and Scheffer, that
received much less pabulum, as well as the animals of
Schuchardt, lived from 11 to 12 days.

Death occurred when about 22 per cent. of water
had been lost; the existence of the animal may be said
to be threatened as soon as the loss of water reaches
approximately 11 per cent.

Landauer (33) studied the question from other
points of view that interest us; his results form the
basis of many of the conclusions arrived at by later
authors.

Landauer, experimenting on dogs, arrived at the
result that the urinary nitrogen excretion, t.e., the
destruction of albumen, is increased by thirsting. In
his experiments the increased nitrogen excretion per-
sisted even during an after-period (during which
liquid was again ingested), and the author attributes
this to a retention of nitrogen during the thirst period,
and a subsequent flushing out of nitrogenous waste.

Landauer also paid attention to the CO,-excretion
during thirsting. However, he arrived at no positive
conclusions and, moreover, employed methods that
were not beyond criticism, as emphasized by Straub
(34).

The destruction of albumen that Landauer found
during the thirst-period was also found by Straub.
The latter author fed dogs on air-dried meat powder
and bacon. During the fore- and after-period the
animals received water, but received none during the
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contained a mass of careful clinical observations that
corroborated most of the findings of older authors.
The studies were undertaken on human subjects that
were subjected to such degrees of thirsting that their
general health became seriously impaired and a pro-
nounced distaste for solid food became apparent.
Under these conditions the weight and measurements
of the body rapidly decreased. The sphygmogram
indicated decreased arterial tension. The specific
gravity and the amount of dry residue of the serum
became increased. The urinary water-output during
the period of thirsting greatly exceeded the water-
intake during this time, whereas during the fore- and
after-periods the reverse was the case® The tempera-
ture showed an inclination to rise.

The insensible perspiration decreased from day to
day during the period of thirsting, and increased again
during the after-period when drinking was resumed.
During thie thirst-period, and particularly during the
first days of the after-period, Dennig discovered
perversions of the nitrogen and the fat-absorption,
particularly of the latter.

During the time when water was withheld and
during the days immediately following (i.e., during
the first days of the after-period), the excretion of
nitrogen was relatively and absolutely greater than
during the fore-period. Dennig draws the following
conclusion from this finding: “ There is undoubtedly

*Compare also Jiirgensen: “The Effects of the Schroth
Treatment.” Deutsch. Arch. £ Klin. Med. vol. i.
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The last of the larger investigations that are con-
cerned with the questions under discussion is the com-
munication by Spiegler (36) ; here some of the details
of the nitrogen-excretion during periods of thirsting
are chiefly discussed.

In many of the experiments reported by the differ-
ent authors the urinary nitrogen excretion was found
to fall in the beginning of the thirst period and then
gradually to rise to values that were above normal.
In many instances, even, the increased nitrogen-
excretion was not noted until the first day of the after-
period. Thus, e.g., in one investigation reported by
Dennig, in which the N-intake and the absorption of
the food remained constant, the urinary N-output
assumed the following values:

Fore-Period 10......000444 19.38
B i e R A R R 19.08
T T S N 19.99

T G T P e e S 18.62
B i e o ek 17.32
15 M :E.qﬂ
A I T 18.06
18.. g1 :g.g
T S, A AN 19.

5L S T S 21.70
A IR . S 22.06
a1.. 24.36
T N N A SO 19.53
R TR A ZH 20.03
- RRART Ry e 20.00

Landauer interpreted the initial fall of the N-excretion
during the thirst-period to signify that the destruction
of albumen, while increased during this period, still
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rapid assimilation of the food material accumulated
in the gastro-enteric tract.

Spiegler arrived at these conclusions from short
series of investigation with only one thirst-day. His
views may be correct for such short periods, but their
application to investigations extending over longer
periods of time is doubtful and combatable. This is
not, however, the place to argue the pros and cons of
the different views held by all these investigators. It
is probable that the course of the N-excretion during
the period of thirsting is the resultant of the various
factors enumerated above. '

Spiegler has also furnished a contribution to the
inquiry whether or not more fat than normal is
destroyed during the thirsting period. He fed two
dogs of the same litter, that were from 6 to 7 weeks
old, with boiled meat. One dog was used as a control
and received every morning, together with his meat or
soon after eating it, all the water he wished to drink.
The other dog never received any water with his
meat, but only at noon or in the evening; at these
times, however, too, in any desired quantity; this dog,
one might say, therefore, was “ Schweningering.”

In the course of this investigation, that extended
over three months, the difference in the weight of the
two dogs, that originally was g6o g. in favor of the
control-animal, rose to 2441, and Spiegler attributed
this to a greater destruction of proper tissues on the
part of the experiment-dog as compared to the control-
dog. Spiegler declares himself justified in excluding
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tissue destruction. The toxins that are formed in
process of metabolism are not properly eliminated, and
are consequently retained in the tissues and poison the
protoplasm of the cells. Consequently we witness
an increased excretion of N and of P,0Oj;, that becomes
manifest either at once or later (dependent upon cer-
tain circulatory conditions and the eliminative powers
of the kidneys) in the urine.

In order to produce this unquestionably dangerous
and unfavorable influence upon albumen catabolism,
it is necessary, however, to restrict the ingestion of
liquids to a point that is far below the measure allowed
obese subjects and others for therapeutic purposes.
The water in the diet used in the clinical experiments
of Jiirgensen and Dennig amounted to only 300 to
500 ¢. ¢. QOertel never went below about 1 liter of
water (including the water incorporated in solid and
semi-solid articles of diet.) Practical experience
extending over the intervening twenty years has defi-
nitely taught us in the meantime that one cannot and
should not go below 1000 to 1200 c. c. of liquid (not
including the water contained in the solid food) in
reduction cures for obesity.

The results obtained in regard to the destruction of
fats vary, as we have seen. The study of Landauer,
performed with methods that are open to criticism,
and the experiment of Spiegler, that is not free from
ambiguity, seem to decide in favor of the theories of
Oertel and Schweninger. The more exact series of
investigations that Straub performed in animals seem






III. EXPERIMENTS BY THE AUTHORS

IN order to study the intensity of oxidative pro-
cesses in the organism, determinations of the oxygen
consumption are, as a rule, performed; one is accus-
tomed to consider the values obtained for the con-
sumption of oxygen in a resting subject, early in the
morning, before the ingestion of any food, as an index
of the intensity of the oxidative processes in this
individual. For, thanks to the investigations of
Zuntz (38) and Magnus Levy (39), we know that
the consumption of oxygen under these conditions is
practically constant in the same individual. In our
studies, therefore, the early morning values for the
oxygen consumption were determined in a number
of subjects—this was a fore-period during which the
use of water was unrestricted; the same determina-
tions were then performed in a main-period during
which liquids were restricted, and again in an after-
period during which liquids ad libitum were again
permitted.

In order to exercise some control over these sub-
jects, who were confined in different rooms, and in
order to be certain that they did not exceed the quan-
tity of liquid allowed them, the quantity, the specific
gravity and the appearance of the urine, also the
specific gravity of the blood and of the blood serum,
were determined. Without entering into a detailed dis-

43
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striction of the total amount of food ingested, an
observation that is of the greatest importance in inter-
preting the reduction of obesity that follows the
restriction of liquids.

In nearly all of the cases the loss of weight, the
quantity, the specific gravity and the appearance of
the urine, as well as the concentration of the blood,
showed that a condition of thirst really existed. The
withdrawal of liquids was in no case carried to excess,
if for no other reason than the one that such extreme
reductions in the fluid-intake are not employed in prac-
tice in reduction cures for obesity.

The determination of the interchange of gases was
performed with the Zuntz-Geppert apparatus, an ap-
paratus that has already aided us in discovering so
many truths in regard to the physiology and the
pathology of the gas-metabolism of the organism.
The short duration of each experiment (20-45 min-
utes), it is true, rendered it necessary to exercise con-
siderable care in interpreting the results obtained ; the
great facility, however, with which a large number of
single determinations that controlled and supplemented
each other could be performed in the same individual
fully compensated for this defect.

All the gas-figures were reduced to 0°, 760 mm.
barometric pressure, and dryness.

The determinations of the specific gravity of the
blood were performed with the pyknometer and were
always made at 11 A. M.

In order not to extend and complicate the tables too
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urine were greatly increased. Despite the small in-
take of fluids, the girl's weight was not greatly
decreased. The greatest difference observed during
the period of thirsting was a decrease of 1.1 kg. as
compared with her weight at the beginning of the
thirst period.

The withdrawal of blood from a vein was refused.

The average consumption of oxygen during the
fore-period of four days was 221.8 c¢. ¢. a minute,
during the thirst-period of twenty-two days 206.6 c. c.,
during the after-period of twenty days 204.3 c. c.

We are not inclined to attach any importance to
the difference observed between the fore- and the
main-period.

As already mentioned, we took particular pains not
to begin the proper “ fore-period” until a certain
constancy in values for the oxygen-consumption
in the morning before breakfast had been attained.
This point could occasionally not be determined until
the experiment was already under way, and some-
times the values for the oxygen-consumption became
unavoidably smaller during the experiment itself. In
order to eliminate the error introduced in this way,
the “after-period ” was prolonged.

In this particular case so much at least was deter-
mined, viz.: that the values for the respiratory inter-
change of gases, i.e., for the total oxygen-metabolism
of the organism, were not increased during the period
of thirsting,

During menstruation, that occurred during the
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that chlorotic patients often deposit too much water
in their tissues. It is useful in such cases to precede
the specific iron-treatment with a course of water-
restriction.

The consumption of oxygen in this case was de-
creased a little after the fore-period—for the same
reasons, apparently, that were discussed under Case 1—
but the values did not become lower than those ob-
tained in single determinations during the three weeks
of the after-period.
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BLOOD FINDINGS
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Case 4—Dora L., age twenty-two, anemia. Mod-
erately well-nourished subject ; weight 53.7 kg., height
1.53 m. The fore-period lasts from July 12 to 18
inclusive, the main-period from July 21 to August 3,
inclusive. The intake of solid food was decreased
during the period of thirsting. The body-weight
decreased 2.7 kg., the specific gravity of the blood
and serum were markedly increased. During the
after-period the specific gravity of the blood remained
as high as during the main-period, the specific gravity
of the serum, however, was decreased, but still re-
mained higher than it had been at the beginning of
the experiment.

During the thirsting-period a few remarkably low
values for the oxygen consumption were found in this
patient (e.g., on July 30 and 31). This discrepancy
is so striking that we hesitate to include these figures
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The oxygen-consumption, taking the average of ten
determinations made during the fore-period, was 203.7
c. ¢. a minute; the figure obtained on October 17 was
for unknown reasons abnormally high, and we have
neglected it in calculating the above average.

During the main-period, the patient being very will-
ing to help us, it was possible to reduce the liquid-
intake to 300 c. ¢. a day. During this period of thirst-
ing the appetite and the intake of solids were much
reduced. The weight of the patient during this time
fell from 50.5 to 48.2 kg. This loss, however, was
rapidly regained during the first six days of the after-
period.

The specific gravity of the blood and the serum
was high in this patient before the withdrawal
of liquids was begun, i.e., 1062.9 and 1031.3, on an
average. These figures during the period of thirsting
rose to 1066.4 and 1034.8.

In this case, too, great restriction of fluids failed
to produce any increase in the oxidative processes.
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this case, it may well be that the better control of
voluntary muscle-movements, that the patient ac-
quired as she became accustomed to the technique of
the experiment, contributed somewhat to the progres-
sive decrease in the values for the oxygen-consump-
tion. However, it is certain that thirsting did not
produce any increase of the oxygen-consumption.

The following table represents a summary of the
figures obtained :
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Case 7.—R. J., young girl of sixteen from a neuro-
pathic family, no member of which was corpulent.
Patient very fat since early childhood, and became
relatively still more obese at thirteen and one-half
years, after the onset of menstruation. It is stated
that she never ate excessively, but, on the contrary,
that she was, if anything, very moderate in her eating;
it was also stated by the girl and her parents that she
had plenty of exercise by taking long walks and help-
ing with domestic duties. During the last few years
she suffered from a variety of nervous disorders, i.e.,
vertigo, headache, insomnia. In addition a tendency
to furunculosis was reported. Aside from her obesity
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patient. Whereas in all the preceding cases the diet
was uniform but not regulated in every detail, with the
exception of the amount of liquid allowed, the diet in
this case was mathematically prescribed in order that
some information in regard to her nitrogen-metabolism
might be obtained.

The patient, during the fore-period that extended
from December 19 to 29, received the following diet:

One liter of milk, 500 g. of coffee (extract made
from 40 g. of coffee), 400 g. of bouillon, 100 g. of
meat, 150 g. of bread, 1 egg, 80 g. of butter, 30 g. of
sugar, 200 g. apple sauce, and 6 g. of nutrose (this
food contained about 1goo calories and about 14 g.
of nitrogen). The nutrose was given in order to
bring the N of the food up to a certain value corre-
sponding to that demanded by a previous determina-
tion of the N-metabolism in this case.

On this diet the patient maintained her weight, but
retained considerable nitrogen.

During the main-period, that lasted from December
29, 1901, to January 7, 1902, bouillon and coffee were
at first omitted from the diet, i.e., about goo c. c. of
fluid ; from January 2 to 7 the 1 liter of milk, that now
represented the whole fluid-intake, was reduced to 3
a liter. The nitrogen omitted by the withdrawal of
the coffee and the bouillon was replaced by an equiva-
lent quantity of meat-extract (6 g.), the nitrogen of
the milk, that was withheld, replaced by an equivalent
quantity of nutrose (19 g.), and the fat of the milk
by butter (20 g.).
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of thirsting. It is probable that an after-period with
better flushing of the tissues would have shown a still
greater increase of the urinary N-excretion; unfor-
tunately this patient, whose appetite had become
seriously impaired by the prolonged thirsting, could
not in fairness be requested to undergo the further
inconvenience of an after-period of observation.

We now come to the consumption of oxygen.

An increased oxygen-consumption could, at all events,
not be determined. The average values for the period
of thirsting and the after-period (the latter, for
reasons outlined above, more important than the fore-
period) almost correspond, whereas a decrease of the
average values, as compared to the fore-period, is
noted.

It is important to emphasize that no appreciable
loss of weight occurred during the period of thirsting.
Unfortunately the insensible perspiration was not de-
termined in this experiment, so that no exact analysis
of this factor can be undertaken in this place.

RECORD OF THE CONSUMPFTION OF OXYGEN
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IV. CONCLUSIONS

TuE preceding discussion has established that the
restriction of liquids is inevitably followed by certain
consequences, Viz.:

1. The stomach is relieved of much work, and the
pressure exercised upon its walls is reduced.

2. The total labor performed by the circulatory
apparatus is decreased, and the heart is spared.

3. The fluids of the body become more concentrated.

4. The body-weight is decreased as a result of the
dehydration of the blood and tissues.

5. The appetite is reduced.

6. The destruction of albumin is increased (only,
however, if the restriction of water is carried very
far).

With the exception of the last-named effect of
thirsting, that appears to an appreciable degree only
in very greatly exaggerated restriction of liquids, all
these factors can be utilized for therapeutic purposes.
They actually explain all the good therapeutic results
that have ever been obtained from the restriction of
water.

7. On the other hand, the claim that water-restric-
tion increases and accelerates the combustive processes
going on in the organism, and, in particular, the
destruction of fat, was not borne out by our experi-

ments. Our investigations are the only ones that have
61






V. THERAPEUTIC CONSIDERATIONS

THERE remain to be discussed certain therapeutic
aspects of the question; above all it is interesting to
determine in what disorders the restriction of liquids
may be considered a rational procedure. Some of the
most important points of this inquiry have already
been discussed in the first chapter, so that it will be
unnecessary to again argue for the restriction of
liquids in certain disorders of the cardio-vascular
apparatus, the kidneys, and the stomach.

(@) The Restriction of Liquids in the Treatment of
Obesity

The restriction of liquids in obesity must above all
be carefully considered; we must see whether one is
ever justified in ordering this restriction, notwith-
standing the fact that the investigations described in
this monograph show conclusively that one can no
longer maintain that the restriction of liquids pro-
duces an increase in the intensity of oxydative
processes and, in particular, in the combustion of fat.

1. The heart, in obese subjects, is always in some
danger of overtaxation—less so in strong, muscular
individuals than in weakly persons. A certain limited
restriction of liquids (making the total liquid-intake
during 24 hours about 1500 ¢. c.—including every-
thing that flows) is advisable, if for no other reason

63
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this effect, viz., that sweating decreases when the body-
fluids become more concentrated, so that the disagree-
able hyperhydrosis of obese subjects is often rapidly
and favorably influenced by careful and persistent
restriction of the liquid-intake.

3. We know from experimental and clinical experi-
ence that precisely in the beginning of a course of
thirsting relatively much water is eliminated from the
body. The great losses of weight, amounting to
several kilograms, that are often seen during the first
week of a reduction cure with restriction of liquids,
are usually attributable to the loss of water. From a
psychological point of view, as von Noorden (23) has
emphasized, this large initial decrease in weight is an
important factor. It gains at once the confidence of
the patients, who have often sought in vain to decrease
their flesh by following other plans; if the patients
find that they begin to lose flesh after a few short days
of this régime, they are naturally much more willing
to cheerfully and energetically undergo the necessary
privations that are to follow. The physician should
never forget, however, that the loss of weight obtained
in this way is not due to loss of fat, but to loss of
water.

4. The effect of the restriction of liquids upon the
appetite is of the greatest importance. In this case
the reduction in the total liquid-intake is less impor-
tant than the withdrawal of liquids during meals.
The effect of the latter regulation, as von Noorden
(23) has shown in several cases, varies greatly in dif-
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without drinking was something altogether new,
something they were not accustomed to, and that
many of the patients of the above-named authors
considered unnatural; consequently one need not be
surprised to find that they voluntarily ate less solid
food as soon as drinking during meals was inter-
dicted. However that may have been, the fact re-
mains that many persons eat considerably less when
they are not allowed to drink ad libitum at the same
time. In our own experience we have seen this effect
of thirsting especially in children, in heart cases, in
sufferers from renal diseases, and by no means least
pronounced in obese subjects, especially in that form
of obesity that has been symptomatically designated
by the name of * plethoric obesity.” In patients with
so-called “ anzmic obesity " a spontaneous craving for
abundant liquid is on the other hand frequently absent,
and the restriction of liquids by order of the physician
generally exercises no effect upon the amount of solid
food ingested, nor does it cause a loss of fat.

We see, therefore, that the restriction of liquids is
a therapeutic weapon in reduction cures that some-
times is dull and treacherous and at other times sharp
and effective. A physician who has enjoyed much
experience in such cases will in the majority of in-
stances be able to predict correctly whether or not
this weapon will be useful and successful ; but even the
most experienced practician may be misled, and he,
too, like the inexperienced, is forced to carefully study
each individual case before he can decide whether the
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imposed at all it should not be done because it 1s cus-
tomary to do so, or because certain routine methods of
treatment require it, but because definite indications
for this practice are found to exist. Otherwise the
patients are subjected to unnecessary torture.

(b) The Restriction of Liquids in Chlorosis

In some of the cases reported above it was found
incidentally that in chlorotic girls the restriction of
liquids caused a considerable increase in the specific
gravity of the blood and serum; the percentage of
hemoglobin and the number of red-blood corpuscles
also rose, although not to the same degree. After the
termination of the period of water-restriction these
values remained at the same level, although abundant
water drinking was again permitted. This finding
recalls the discovery that von Noorden (40), and soon
after him Romberg (41), announced, viz.: that in
chlorotic subjects the water percentage in the tissues
is high, and that the occurrence of an abundant diure-
sis with loss of much water is to be welcomed as an
early sign of improvement. One is further reminded
of the fact that certain other methods have been ad-
vised in the treatment of chlorosis that lead to a with-
drawal of fluids from the body, viz.: blood-letting,
combined with diaphoretic measures. There is some
diversity of opinions in regard to the value of these
methods. On the one hand we have very favorable,
even enthusiastic, reports—Dyes, Schubert, Dehio
(42) ; on the other skepticism—Scholz, Kiinne, Paul
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logical truth. We do not want to deny at the same
time that diaphoretic measures may not be of some
benefit in chlorosis; we merely maintain that so far
no explanation has been forthcoming for this phe-
nomenon. We are particularly disinclined to deny
the favorable general effect of diaphoretic measures
in chlorosis, because we have found that the restriction
of liquids to % or % liters a day, that acts in a similar
manner as diaphoresis, exercises an excellent thera-
peutic effect in chlorosis and renders subsequent iron-
therapy more effective. In favorable cases a mighty
diuresis is seen during the period of water-restriction,
so that the water-output exceeds the water-intake, just
as von Noorden had previously described it. At the
same time the patients’ appetite and their muscular
vigor increase in an extraordinary manner. On the
other hand, this moderate restriction of liquids (to
1§ to 2 liters) never exercises any appreciable effect
upon the percentage of hemoglobin. Even if the re-
striction of liquids is carried still further (to less than
1 liter) the effect upon the hemoglobin percentage is
only insignificant (see above).

We maintain that wise moderation in water-drink-
ing is altogether rational in chlorosis, and that the
same results are obtained therefrom in practice as
from diaphoretic procedures that are much more
severe. If one is unduly prejudiced in favor of dia-
phoresis, then one should at least support the advan-
tage gained by restricting the liquid-intake to a certain
degree. Unless this be done the one advantage that
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Hospital in Frankfort modified this method in such a
way that in addition to employing diaphoretic meas-
ures the amount of liquids was restricted, or the latter
plan alone was adopted. We have observed in a
limited number of cases—too small a number, it is
true, to justify us in drawing final conclusions—that
continued restriction of liquids (to about 1 to 1§ liters
a day) caused a disappearance of the ascites, without
subsequent recurrence. The case that was studied for
the longest period was that of a merchant of fifty
years who was punctured twice, and then refused a
third puncture. He conscientiously {followed the
advice not to drink more than 1 liter of fluid a day
for two years. At the expiration of the first six weeks
he was quite free from ascites, nor was there any
recurrence during the ensuing seven years, even though
the patient during this period imposed no restrictions
in regard to water-drinking upon himself,

(d) The Restriction of Liquids in Hemorrhages

The attempt to produce concentration of the blood
in cases of hemorrhage, and hence greater coagula-
bility, has often been made; on the same principle is
the prescription of powdered salt and strong salt solu-
tions in hemoptosis. Diaphoretic means are counter-
indicated in pulmonary hemorrhages, and have never
become popular in hemorrhages of the digestive
organs. The absolute withdrawal of liquids in such
cases is more conservative than sweating, and at least
equally rapid in effecting the result. We have repeat-
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TABLE III (TO CAsE III)
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TABLE V (TO CASE V)
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TABLE VII (TO CASE VII)
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