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AUTHOR’S PREFACE

Tui1s publication s the second edition of a thesis
that Dr. Carl Dapper published eight years ago from
my clinic (Zeitschrift fiir klin. Med., vol. xxx., 18g6).
The investigations that were published in this first edi-
tion were carried out conjointly by Dr. Dapper and
myself from 1894 to 1896. Later these studies were
continued by both of us according to a definite plan,
Dr. Dapper carrying on his investigations on numerous
patients who visited his sanitarium in Kissingen, I on
the patients of the Municipal Hospital in Frankfort,
and my private patients. These later investigations
simply corroborate and amplify our original studies.

In view of the great interest that balneological
methods of treatment are exciting nowadays, the results
of these investigations may herewith be given to a
wider circle of readers, in the expectation that they
will be a welcome addition to our therapeutic arma-
mentarium.

(Signed) ProOFESsOR vON NOORDEN.
FrANKFORT-ON-THE-MAIN,
February 20, rgog.












NOTE BY THE AMERICAN EDITOR

ProrFEssor voN NooORDEN has again placed the med-
ical profession under obligations by deciding in an
authoritative way the mooted questions concerning the
influence of the sodium chloride waters on the digestion
in conditions of disturbed gastric secretion as well as
in gout, diabetes, and other diseases of nutrition. Ap-
plying the satisfactory clinical method of exact observa-
tions in a large series of carefully studied cases, he has
arrived at results which are different in some respects
from those reached by experimenters upon animals and
healthy men. His results thus obtained are manifestly
a safer guide for clinicians. They constitute an im-
portant contribution to the therapeutics of wvarious
prevalent as well as rather troublesome affections, and
should prove of exceptional interest and practical value.
They also refute completely some of the antiquated and
unscientific notions which have long been promulgated
at the European Spas to the effect that the alkaline and
saline waters are incompatible with certain articles of
diet, such as the fats, fruit, etc.

Dr. Alfred C, Croftan of Chicago has made the
translation into English, as in the case of the previous

volumes of this series.

BoarpmaN ReeD, M. D,
1831 CHESTNUT STREET,

PHILADELPHIA, April 20, 1g04.






THE THERAPY OF THE SALINE WATERS

SoME twelve years ago we undertook a systematic
study of the effect of saline mineral waters (that is,
mineral waters containing sodium chloride) on dif-
ferent pathological conditions. At the time when
these investigations were begun, our only knowledge
in regard to the therapeutic effects of these and many
other mineral waters was purely empirical. When one
desired to know more than the simple fact that this
or that mineral water was useful in this or that dis-
ease, to know the why and wherefore of the thera-
peutic effect of the different waters, and to know the
mfluence of the different waters on normal function
and on perverted function, it was found that our
knowledge was altogether inadequate to answer any
of these inquiries. Here and there an animal experi-
ment was reported, from which certain conclusions in
regard to the above uncertain points were drawn. Here
and there certain clinicians reported experiments on
healthy human subjects, but no one up to that time
had made any clinical and experimental studies on sick
people. This state of affairs was peculiar because,
during the years immediately preceding this period,
the study of the pathology of metabolism and the thera-
peutic correction of perverted metabolism had been












SALINE THERAPY 15

the primary decrease of the secretion of hydrochloric
acid was followed by a later increase. The propulsion
onward of the food into the bowel (motility) was re-
tarded neither by small nor large doses of sodium
chloride.

A number of experiments have also been published
on the digestion of albumin in the test-tube, with and
without the addition of sodium chloride. Besides, a
number of animal experiments have been described.

Of the latter, the most important ones are those
reported by M. Bonniger, in a dog with a Pawlow
gastric fistula, for they were carried out very carefully,
and the technique of these experiments was well-nigh
perfect. This investigator introduced milk into the
stomach of his dogs through a stomach tube, and added
2.25 per cent. of sodium chloride to the liquid. He
found that the secretion of gastric juice was consid-
erably reduced, that the acidity of the stomach con-
tents was slightly reduced, and that no effect was exer-
cised upon the digestive power of the gastric secretion.
Bonniger unfortunately extended his investigations
to only one human subject. He added 4 grams of
sodium chloride to a test breakfast, and found that this
addition made no changes in the acidity, digestive
power, or motor power of the stomach. If he added
7 grams of sodium chloride, however, the acidity of
the stomach contents was distinctly reduced.

These experiments, of course, slightly differ from
the administration of saline waters that we give for
therapeutic purposes, for it makes a great difference
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the experimental investigations correspond as nearly as
possible to the practical therapeutic measures that are
adopted in actual practice. For just as little as we
can determine the therapeutic value of a drug from
studying its effect on the healthy subject, so little can
we determine the therapeutic value of a mineral water
from purely experimental investigations in healthy
animals and healthy human beings.

Very little has so far been published in regard to the
effect of saline mineral waters on sufferers from gastric
diseases. L. Wolff administered 5 grams of sodium
chloride in a test meal to a few patients suffering from
reduced secretion of hydrochloric acid, but was unable
to find any increase in the hydrochloric acid secretion ;
rather a slight lowering of it. He also found a distinct
reduction of the gastric acidity in two patients with
average production of hydrochloric acid when he ad-
ministered small quantities of sodium chloride. In the
last two cases, however, the subjective symptoms of
the patients improved considerably under the adminis-
tration of salt. Unfortunately, the number of cases
studied by Wolff was very small, and they were,
moreover, studied for a very short time only. Very
definite statements in regard to the effect of sodium
chloride in cases of stomach trouble are reported by
Boas. Unfortunately, however, this author does not
publish his case protocols. In cases of recent gas-
tritis, with reduced production of hydrochloric acid and
increased secretion of mucus, he found that the admin-
istration of weak saline waters (Kissingen, Homburg,
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it seemed a grateful task to undertake a systematic
study of the effect of saline waters on the hydrochloric
acid excretion in patients suffering from increased and
decreased production of hydrochloric acid.

INVESTIGATIONS BY THE AUTHORS

In the investigations that we have performed our-
selves, we were more interested in studying the effect
of the saline waters on the general condition of the
patient than on the different digestive processes per se.
For this reason, we did not undertake to compare the
gastric processes on certain days on which sodium
chloride was given with the processes on other days on
which none of it was given, but we undertook to in-
vestigate the problem in a different way, as follows:
As soon as the patient came under observation, and
before the administration of saline waters was begun,
the production of hydrochloric acid was determined.
Then Kissingen Rakoczy or Homburg Elizabeth water
was administered in the customary way for a certain
length of time. At the expiration of a few days a test
meal was administered under the same conditions as
before, that is, without the simultaneous administra-
tion of mineral water, and examined, and such a test
was repeated from time to time thereafter. The dif-
ferent patients during this period were instructed to
undergo a typical drinking cure, as commonly ordered
for the different mineral waters whose effect was being
tested.
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Legion, and had indulged in alcoholic excesses. He
had been in the habit of drinking 4 of a liter of ab-
sinthe and 3 liters of wine a day, occasionally as much
as 34 of a liter of absinthe, and 8 liters of wine. He
is at present suffering from chronic rheumatism, cir-
rhosis of the liver, and gastric catarrh.

October 19, 1895. Acidity, 0.13 per cent. No
free hydrochloric acid ; no free lactic acid.

From now on, daily, 3/100f a liter of Homburg
Elizabeth water.

October 22. o0.17 per cent. acidity. Free hydro-
chloric acid can be demonstrated. No lactic acid.

October 25. 0.16 per cent. acidity. Free hydro-
chloric acid. No lactic acid.

October 28. o0.15 per cent. acidity. Free hydro-
chloric acid. No lactic acid.

3. Lorenz Sch., aged twenty years; acute gastritis.

The patient is neuropathic, and has been suffering
for some days from vomiting and diarrhea following
the use of unripe fruit. In addition he is afflicted with
great irregularity of the pulse and hyperzesthesia of the
pharnyx.

September 7, 1895. Acidity, 0.09 per cent. No
free hydrochloric acid. From now on daily 3-10 of a
liter of Homburg water.

September 10. Acidity, 0.19 per cent. No free
hydrochloric acid.

September 13. Acidity, 0.23 per cent. Free hydro-
chloric acid. No more vomiting. Normal bowel
action,
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Patient had previously been healthy; came to the
hospital on account of swelling of the feet. Com-
plained of poor appetite; had been in the habit of drink-
ing ten glasses of beer and 34 of a liter of whisky a
day.

Liver and spleen not enlarged. Urine contains a
moderate amount of albumin. There is a tremor of
the hands.

The gastric contents after a test breakfast was as
follows :

On January 7, total acidity, o.14 per cent. Of this,
due to free hydrochloric acid, according to Mintz, 0.03
per cent.

On January 8, total acidity, 0.13 per cent. Of this,
due to free hydrochloric acid, according to Mintz, 0.03
per cent.

Patient is ordered to drink 600 c. c. of Rakoczy
every day on an empty stomach.

On January 11, total acidity, 0.20 per cent. Of this,
due to free hydrochloric acid, according to Mintz, o0.01
per cent.

On January 14, total acidity, 0.26 per cent. Of this
due to free hydrochloric acid, according to Mintz, 0.14
per cent.

The appetite is restored; patient has gained 2.4 kilos
in eight days.

6. C. R., aged 6o years; subacute gastritis.

Complains of a feeling of pressure in the gastric
region after eating. This has persisted for five days.
The appetite is poor; has been in the habit of drinking
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hydrochloric acid, zero; lactic acid, zero. The patient
is ordered to drink 400 c, c. of Rakoczy a day.

December 28. Total acidity, 0.21 per cent. Free
hydrochloric acid, according to Mintz, 0.08 per cent.

December 30. Total acidity, 0.19 per cent. Free
hydrochloric acid, according to Mintz, 0.02 per cent.

January 3, 1896. Total acidity, 0.19 per cent. Free
hydrochloric acid, according to Mintz, 0.02 per cent.

January 8. Total acidity, 0.19 per cent. Free
hydrochloric acid, according to Mintz, 0.07 per cent.

The appetite is restored; the liver is decreased in
size by at least two cm., and is less sensitive to pressure
than before.

In addition to the cases reported above, numerous
other cases of acute and chronic gastritis have been
reported in the meantime, in which the condition of
subacidity that existed in the beginning disappeared
under the prolonged use of saline mineral waters (Kis-
singen and Homburg), while at the same time the
digestive disturbances of the patient also improved.
The results were particularly favorable in those forms
of gastric catarrh that followed alcoholic excesses and
the immoderate use of tobacco. Equally favorable
results were obtained in a few cases of phthisis and in
patients suffering from icterus due to biliary stasis. In
all of these disorders it has been known empirically
for some time that saline waters are a proper remedy.

Whereas many of the results were exceedingly
favorable, we must not conceal the fact that occasion-
ally bad results or no results at all were obtained.
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nausea, pain on pressure, and spasmodic contractions
in the region of the stomach. Recently the symptoms
have become aggravated after a period of relative im-
provement.

Dilatation of the stomach cannot be determined posi-
tively, but a very large quantity of stomach contents
can be aspirated through the stomach pump. The
amount of stomach contents is larger after a test break-
fast than the test breakfast itself.

July 20, 1895. Acidity, 0.19 per cent.; hydro-
chloric acid reaction negative; no lactic acid. The
patient is ordered to take 400 c. ¢. of Homburg Eliza-
beth water in the morning.

On July 30, 1895, acidity, 0.22 per cent.; hydro-
chloric acid reaction positive.

On August 9, 1895, acidity, 0.31 per cent.; hydro-
chloric acid reaction very positive.

The patient’s symptoms are very much less severe.
In view of the increase in the hydrochloric acid secre-
tion, the use of Homburg water was stopped, and the
patient was treated by dietetic regulations thereafter.

(b) Cases with Hyperacidity of the Gastric Juice

In the beginning we employed saline waters with
considerable hesitancy when treating cases of hyper-
acidity of the gastric juice, because it had been vari-
ously stated by different writers on the subject that
such patients did not stand saline waters very well.
To judge from our experience in this class of cases, the
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consisted of large amounts of food, containing much
fat finely distributed. At times extract of belladonna
was also administered.

At the expiration of two months the patient had
gained ten pounds; after four months twenty pounds.
At the end of the fourth week the subjective symptoms
were essentially relieved. An after-cure in Kissingen,
lasting about four weeks, did away with the last rem-
nant of the patient’s distress and restored him to com-
plete and permanent health.

The analyses of the stomach contents gave the fol-
lowing results:

February 2, 1895. Total acidity, 0.03 per cent.
Hydrochloric acid reaction very strong ; no lactic acid.

From this time on Kissingen Rakoczy water was
given. On the days on which the gastric contents was
aspirated no Rakoczy was given, or it was given after
the lavage had been performed.

Feb, 4, 1895. Total acidity, 0.28 per cent. | Hydrochlorie
ik ﬁl i wil [T} I'J,ju i | ac i d ‘I"Eﬂcliu'n
i II, i i i 0.22 i ﬁtmng: no 1“_
"o, - " o 0.15 “ ) tic acid.

1 Hydrochloric

March1, * o . 0.12 i acid reaction

in 4'. LR ia (LY u.lﬂ wi negﬂ.li\fﬂ: no
lactic acid.

The use of Kissingen water was stopped.
March 12, 1895. Total acidity, 0.16 per cent.

Hydrochloric
acid reaction

negative,

March 12, 1895, Total acidity, o0.16 per cent.
i 15‘ L} L] LT ﬂ,lﬁ wi
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May 30, 18¢gs. Total acidity, 0.34 percent. | Hydrochloric

June 7, * s 0.28 acid reactions
e by gl s 5 0.21 “ pcsitiye;nu]ac-
g T s " 518 . tic acid.

Wi ii ii Wi T
24, 0.16

3. Mr. C. H., aged forty years; hyperacid dyspepsia.

Patient is a nervous man who is overworked in his
business. He travels very much, and takes his food
very irregularly. Smokes a great deal (ten to twelve
cigars). For about three months patient has been
complaining of much belching, occasional vomiting,
heartburn, and constipation. The stomach is not
dilated. On May 16, 1893, aspiration of the stomach
_contents after a test breakfast. Total acidity, 0.28
per cent.; no lactic acid. The patient is ordered to
take 200 c. c. of Homburg Elizabeth water in the morn-
ing. Tobacco is interdicted; the patient is instructed
to eat at regular intervals; the stomach is frequently
washed out.

oy - O 0.21 acid reactions

May 21, 1895. Total acidity, o.22 per cent. } Hydrochloric
June 21, * e e ;| - positive.

The use of Homburg water was gradually stopped.
All the symptoms had disappeared by the beginning
of July.

4. Mr. St., aged thirty-two years; nervous dys-
pepsia with hyperacidity; atony of the intestinal tract.

A nervous individual ; very actively engaged on the
stock exchange. Irregularity in eating; has been suf-
fering for two years from gastric disturbance, with
much heartburn and occasional vomiting, the vomiting
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The treatment consisted in the administration of
300 c. c. of Rakoczy; the frequent administration of
large quantities of food ; carbonated mud baths.

The analyses of the stomach contents after a test

breakfast showed :

June 17, 1895. Total acidity, 0.34 per cent. | Strong hydro-

‘24, 0.28 chloric acid re-
it i . el actions; no lac-
Jlﬂ.]r 4. i wi i 0,23 Wi ﬁc “id'
T :‘, Wi Wi Wi 0.20 LL]

The patient writes that he is free from all distress.

6. Mr. J. M., aged forty-nine years; hyperacid dys-
pepsia.

Has been suffering from a “ weak stomach” since
his youth. Frequently constipated. Belching, heart-
burn, especially if patient works hard. For two
months has been complaining of frequent pain in the
stomach, and has lost weight during this period. A -
very nervous, mentally overworked man.

July 23.  Aspiration of the stomach contents after
a test breakfast. Total acidity, 0.34 per cent.; strong
hydrochloric acid reaction.

Treatment : Regulation of the diet; large quantities
of butter, 100 to 120 grams pro die. Homburg
Elizabeth water, 300 c. c.

August 8. Total acidity, 0.20 per cent.; subjective
symptoms considerably improved; continuation of the
cure at home.

August 27. The symptoms have disappeared.

7. Miss Veronica Kr., aged twenty-four years;
chronic nephritis with hyperacidity of the stomach.
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It is probable that this patient was suffering
from a gastric ulcer.

In this case large quantities of Rakoczy water (600
to 800 c. c.) exercised no distinct influence on the
excessive hydrochloric acid secretion in the beginning.
As soon as the daily quantities of the mineral water
were reduced, the excessive hydrochloric acid produc-
tion was also reduced and remained approximately

normal.
TABULATED SUMMARY
o =
sl Ogsd [~
Date of the “,ﬁu =8 Gain
Name and | “ o0 o oh EEH-’# = 3 § in Remarks
hge analysis [5T 2 3 weight
LegS| £ 82
Mr. v. A. |May 14, 1890.] 033 | oar [j00-400 15 Nervous dys-
36 years. TR o.28 o1y ¢c.c. | pounds |pepsia withhy-
June 3, * o.24 o.11 ro in perchlorh
- e W .30 oo ie. | weeks. [and delaye
emptying.
Mr.S. A. Juna , 18gg.| o.35 ssss  |gODC. €. 18 Acid catarrh
26 years, uly " 0,30 REfe ro | pounds |of the stomach.
16 | o e. ing Atony with
Aug. 1, o.19 weeks. L:!IJ mo-
ty.
Countess W.|Aug. 3,185 a3 350=400 20 Nervous dys-
31 years. il T o.25 c. ¢. | pounds |pepsia ; hén
L o.at P gru in 544 ch!nr‘hy im;
Sept.8 o1y e ie. wustl. enteroptosis;
floating kidney
L on right side.
Mr. Sb., Eal?t. 2, tl?q. 0. 0,23  [400-450 17 Acid gastric
25 Years. m o. 0.17 c. ¢. | pounds |catarrh.
il o.23 o.13 g}-n in about| Atony
Det. 4, o.19 o.10 e. |5 weeks,
Mr. K. [May 3,1 0.36 024 [150-400 18 Nervous dys-
39 Years. :: 17, rfu- .27 o.1% c. ¢. | pounds |pepsia; hyper-
w9 o.21 0.10 gm ins |chlorhydria;
June 8, o.18 o.08 ie. | weeks. [nicotinism.
Mr. R. |June 17, 1g00.| o.34 sess  |300-450 16 Atony; im-
§3 Yyears. " e = o.a§ i €. ¢. | pounds |paired mrnmitr
July 16, 0.1 A Hro in 4 |of thestomach;
ie. | weeks. |acid gastric ca-
tarrh.
Miss v. B. |J t}.ty 2, 1900.| ©.30 sess  |300-400 20 Nervous dys-
a4 YEars, s, * .23 gl c. ¢. | pounds |pepsia with hy-
AEI. o .21 Rm in erchlorhy-
Toy o.17 je. | wee ria. No ulcer.
Mr. Rob. K. SBP'L T, 1 0.8 o2y |gooe e 7Y Nervous dys-
26 years; ~igh En 0.35 .14 ro | pounds [pepsia with hy-
28, e .21 B.11 ie. in erchlorhy-
Oct. 8, 0.8 0.07 weeks, |dria; nicotine
and aleohol.
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saline mineral waters and which are not. While it is
not, therefore, possible to say with absolute certainty
that this, that, or the other case is a suitable one for
this treatment, still certain predictions can be made, as
follows :

Uniformly favorable results are almost invariably
obtained in cases of hyperacidity occurring in nervous
individuals ; also in hyperacidity occurring in cases of
acid catarrh of the stomach and atony of the stomach.
Especially favorable and rapid results are obtained in
those cases of dyspepsia that occur in persons who have
overexerted themselves mentally. Whenever the pa-
tients were instructed to eat abundantly, and especially
to eat large quantities of fat, in addition to taking the
saline mineral waters, the therapeutic results were so
good that they could be considered brilliant ; for in all of
these cases the gastric disturbances were cured, and, in
addition, the patients gained in weight and in strength.
The only cases in which the results were absolutely un-
favorable were in young girls suffering from anzmia
and chlorosis. In such patients we occasionally wit-
nessed an increase of the gastric disturbances, increased
formation of acid (an increase of the hyperacidity that
originally existed before the treatment was begun),
with loss of appetite, so that we ultimately decided to
stop further therapeutic experiments with saline waters
in such patients.

We, therefore, can chronicle the remarkable results
that one and the same method of balneological treat-
ment acts curatively in different diseased states of the
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ferent in each case, and was adapted to the require-
ments of each individual patient. Without such
dietetic prescriptions it would have been altogether
impossible to obtain good results in many of the cases.
On the other hand, the good results would not have
been obtained if the ordinary dietetic scheme had been
followed that is adopted as a routine measure in many
of the watering places, and that is characterized chiefly
by the exclusion from the diet of certain articles of
food. For instance, if we had followed the scheme
that is so popular in many watering places, of excluding
all fat from the diet of these patients (see below) in-
stead of permitting them to eat from 150 to 200 grams
of butter every day, our emaciated patients, with ner-
vous dyspepsia and hyperacidity, might possibly have
been relieved of their stomach symptoms, but they
would certainly have lost much strength and weight.
We do not think that von Sohlern is justified in stating,
as he does in a small monograph that has recently ap-
peared, that the favorable results claimed from the use
of saline mineral waters in the treatment of hyper-
acidity are due exclusively to the dietetic and hygienic
regulations employed simultaneously in these cases,
and not at all to any specific effect of the saline waters.
One might just as well make the same statement in
regard to cases of chronic catarrh of the stomach due
to alcoholic excesses; and in this condition no one will
certainly deny that the use of saline mineral waters
has been a very successful treatment for a great many
years, This point was made by Dapper in a paper that






II. ON THE EFFECT OF SALINE MINERAL
WATERS ON THE ABSORPTION OF FOOD,
AND PARTICULARLY ON THE DIGESTION
OF FATS

WE must now approach a question that is of the
greatest practical interest. In numerous watering
places in which diseases of the digestive apparatus,
diseases of metabolism and of nutrition are treated, a
routine scheme of diet-prescribing has been adopted.
Instead of inquiring at once what particular diet is the
most appropriate one for each individual case, or each
particular disease, the water of the watering place is
considered primarily, and the first question that the
patient asks the physician is, What can I eat while I am
drinking this particular water, and what can’t 1 eat?
The reason why all the patients who frequent these
watering places invariably ask this question is that
the physicians who practice in such places have edu-
cated the lay public for decades to look upon the matter
in this light. I refer in particular to Carlsbad, Hom-
burg, and Kissingen. Whereas undoubtedly a limited
number of intelligent and careful physicians have al-
ways been practicing in these places, physicians who
have learned to emancipate themselves from the rigid
dogma of a definite dietetic scheme said to be suited to

41
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deviates from the routine régime is discussed as a sen-
sational event of the day.

Fats, in particular, seem to figure prominently among
the articles to be avoided. Thus the Carlsbad scheme
of diet that has been mentioned above, includes the fats
above all among the * forbidden " articles of food. In
some of the watering places the directors of the cure
have placarded the trees in the park with notices for-
bidding the use of fats, and still others print this pro-
hibition on the labels of the bottles that they send away.
And all this, I am sure, can only occur with the consent
of the physicians practicing in the different watering
places. How did this peculiar prohibition originate?
We hardly think it worth while to incur the trouble
of searching the literature for the original articles in
which the use of fat is condemned.

There can be no doubt that many patients who go to
these watering places should not eat fat, or who at least
should reduce the quantity of fat ingested. This may
very well be due to the character of the disease from
which they are suffering. We refer, for instance, to
cases of obesity, and to many patients suffering from
certain gastric and intestinal diseases (not all, by any
means), and from jaundice. Many of the patients,
however, who go to Carlsbad, Kissingen, Homburg,
etc., and who are not suffering from any of the above
conditions, should by no means be deprived of the valu-
able fats of the normal diet, for if they are, it is im-
possible to maintain their general nutrition and
strength, and certainly impossible to improve their gen-
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thing definite in regard to gastric digestion when saline
waters and a diet containing much fat were simulta-
neously administered. For this purpose, von Noorden
some time ago performed some comparative experi-
ments in three patients. All three were suffering from
hyperacidity with mild gastric atony. Their breakfast
consisted of 50 grams of roll with 50 grams of butter,
aﬁd, in addition, 200 c. c. of tea, 100 c. ¢. of thick
sterilized eream, containing 30 per cent. of fat. Each
patient, therefore, at each test breakfast, received about
50 grams of fat. Each patient’s stomach contents
were aspirated four times: twice after the administra-
tion, one hour before the breakfast of 300 c. c¢. of Hom-
burg Elizabeth water; twice without previous admin-
istration of any of the water. The stomach contents
in each case were removed exactly one hour after the
patient began to eat the test breakfast.

1. Mr. von K.

a. (Without water.) The stomach contents very
small, containing distinct remnants of bread; a thick
layer of fat forms at the top of the aspirated material.
Acidity, 0.33 per cent. Free hydrochloric acid, 0.20
per cent.

b. (With water.) The stomach found completely
empty.

¢. (Without water.) The result of the examina-
tion of the stomach contents the same as in a. Acidity,
0.31 per cent. Hydrochloric acid reaction was strong;
free hydrochloric acid not determined quantita-
tively,
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suffers no distress and enjoys general well-being, then
no one can be justified in advancing any further ob-
jections to the administration of fat together with
saline waters.

Older metabolic experiments performed many years
ago in patients who were drinking saline or bitter
waters yield very little information that can be utilized
to elucidate the above inquiry. This is due to the
fact that no quantitative determinations of the con-
stituents of the faces were ever undertaken, that the
nitrogen of the feeces was never determined, and above
all that no fat analyses of the stools were made. The
earliest determination that we can utilize at all was
performed by von Noorden. We communicate the
main results of this study in this place in brief outline.

The patient was a woman of fifty years, suffering
from an advanced degree of habitual constipation.
From April 15 to 17, 1890, she was given a diet that
consisted of white bread, scraped meat, milk, butter,
and salt. Each day she received 77 grams of fat
(according to a careful analysis of the food). In ad-
dition she drank every morning 350 c. c. of Hunyadi
water on an empty stomach. Her general health re-
mained unimpaired, while the evacuation of the bowels
proceeded with greater facility, although there was
still some constipation. The faces contained 2.98
grams of fat a day, corresponding to 3.87 per cent.
of the ingested fat. The absorption of fat was con-
sequently excellent. It may be well to mention in this
place that the results of this experiment first induced
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Loss in the fa- Loss in the fee-
ces (pro die) in| cesin per cent.
grams of ingesta

N. Fat N. Fat

First fore-period (5days) . . . .| 0.76 | 2.03 | 4.0 1.8
Second period with saline, . . . .| 1.01 5.8 1.8
TORY, A0 EXBMB: « i » o= & s
4 days, 1050 grams (pro die); . . 2.2
Third after-period (3days) . . . .| 1,02 | 21 5.5 - 7t

It will be seen from this table that neither the ab-
sorption of the nitrogenous constituents of the diet nor
the absorption of the large quantities of fat contained
in the diet were reduced, although Katz drank quanti-
ties of the mineral water that were larger than those
ordinarily prescribed in practice.

We can add two other investigations to these experi-
ments in healthy individuals, as follows: The first is
an experiment on one of the authors; the second is an
experiment performed on our laboratory servant, S.

EXPERIMENT ON C. DAPFER

Loss in the |Loss in T
Dﬁ??ﬁ[ﬂf‘m‘m feces in| cent. P;!
grams ingesta Remarks

N. Fat N. Fat N. Fat
1st period, |20.40 | 112 | 1.64 | 1.47| 7.0 | 1.5 [No Laxative.

average of Stool formed,
4 days,
2d period |20.76 | 112 | 1.89 |2.80| 8.0 3.0 300 c.c. each
(4 days) dayof Kissin-
gen Bitter
water, Stool

thin,
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of the bowels that was brought about by the use of
these waters, and despite the enormous consumption
of fat that greatly exceeded the customary quantities
eaten here in Germany, the food was exceedingly well
assimilated. The fluctuations observed on the dif-
ferent days on which water was taken and water was
not taken lie strictly within the boundaries that are
observed in healthy subjects on different days, when
they are living on a similar dietary.

We can now report the important experiments that
were performed on patients. One such investigation
has already been reported, namely, the experiments
carried out by von Noorden on the patient suffering
from habitual constipation. To a certain extent,
Dapper’s investigation on himself also belongs to this
category, inasmuch as a certain therapeutic aim was
sought after during the time the investigation was
carried on, namely, a reduction of fat.

1. ExreriMENT ON Mgs, K. L.; Osesity

Daily loss in|Loss in
D‘}Lf mim the stools in| cent. of gi‘nl:
grams EFesta

N. Fat N. Fat N. Fat

First period, average of

g da s w wow o« | 295 400 1 10 2.9 | 6. .0
Secong‘;eriod, average e 74

ofgdaysf . . . ,|14.73]| 380 | 1.24] 3.9 8.o | 9.0
Third period, average of]|

13dayst . . . . .|149 |360 | 1.28]| 44 | B.0 | 10.0

T
x days, each 4so: 3 days, each ;1 day, c. ¢. Rakoczy.

$ Two davs, unh!::o e, c.%nkmng.!ﬂ e *
Two days, each goo ¢. &. Rakoczy 4+ 100 c. ¢. Kissingen Bitter water.
Three days, each 300 . . Rakoczy + 200 ¢ c. Kissingen Bitter water.
One dn&v. so0 ¢. ¢. Rakoczy, 4- 200 c. c. Kissingen Bitter water.
Three days, each 6co c. c. ﬁnl:mr ~+ 200 ¢. ¢. Kissingen Ritter water,
Two days, each 300 c. c. Rakoczy + aco c. c. Kissingen Bitter water.
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v tioneachday in |Output each day
S ugr:-nmn 4 n fmces

Remarks

Carbohy-
R il B Fat

1stperiod | 14.8 | 100 150 0.53 3.24 No Laxative.

7 days Stool solid.
2d period | 15.14 | 100 150 0.49 2.91 |[Daily, 200 c. c.
5 days Rakoczy and

100 C. ¢, Bitter
water. Stool
pultaceous.

One hundred grams of fat are a considerable
quantity to give a patient suffering from gastric
trouble and general poor health. Only a few years
ago one would hardly have dared to give so much fat
to a sufferer from gastric disease. Von Noorden was
the first to show that such large quantities of fat may
not only be permissible in stomach trouble, but that
they are often actually indicated. How anxiously one
endeavored formerly to withhold fat of any kind from
patients suffering from stomach trouble, and how one
dreaded above all to give large quantities of fat to-
gether with strong saline mineral waters! In this
particular case the combination of fat and saline
mineral water produced most excellent results. The
subjective sensations of the patient improved con-
siderably; the action of the bowels was regulated, so
that defecation proceeded promptly; the body weight
increased. In the course of the first seven days of the
cure (without mineral water) the patient’s weight in-
creased from 41 kilos to 41.5 kilos; on the following
five days (with mineral water) to 42.8 kilos, and then
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During the course of the experiment the patient
gained 0.8 kilo.

The investigations just reported constitute the only
therapeutic experiments performed on sufferers
afflicted with serious gastric disease, in which meta-
bolic experiments on the influence of mineral waters
were undertaken. We found that in none of the cases
were even the slightest digestive disorders produced.
We have a large number of cases on record in which
Kissingen water and large quantities of fat were given
in stomach patients, without any report of metabolic
studies. In some cases we even went much further
with the administration of fat, and gave as much as
250 grams a day, or even more, with the very best
results. In fact, we feel justified in making the state-
ment that it was much easier to give large quantities
of fats without objection on the part of the patient,
and without detriment to the patient afflicted with
stomach trouble, if some saline mineral water was ad-
ministered at the same time than without the saline
water. There is nothing to show that fat and saline
waters are incompatible, and any teachings to this
effect must be regarded as fairy tales that have gained
popular credence in certain watering places. The
belief in this antagonism is a dangerous one, because
many patients on the strength of this popular prej-
udice are deprived of the fat, which is necessary to
improve their general nutrition.

To the above investigations we add a brief com-

munication on the digestion of fats, as observed in
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the customary scheme that calls for the exclusion of
fat, he presumably would have leit the watering place
in a worse condition than when he came there.
Similar conditions were observed in the second
patient, who was suffering from typical gout. He had
suffered a number of severe gouty attacks in the spring
of 19oo, and had lost much strength, partly as the
result of the attacks themselves, and partly because he
had imposed certain rigid dietary restrictions upon
himself. Whereas he weighed about 8o kilos in the
winter preceding these attacks, he now only weighed
66.5 kilos. An analysis of the stomach contents
revealed a considerable degree of hyperacidity
(acidity, 0.38 per cent.; free hydrochloric acid, 0.24
per cent.). At the time when this analysis was per-
formed, one of the joints of his foot was still in a
condition of gouty swelling. He was placed upon a
diet containing % of a liter of cream, with 30 per
cent. of fat; 200 grams of butter, 6 eggs, and Graham
bread, dishes made from flour, plenty of vegetables
and fruit, and once a day an abundance of meat of any
kind (with the exclusion of internal organs). In
addition, he received 400 c. ¢. of Homburg Elizabeth
water in the morning on an empty stomach, and in
the evening before retiring 3 grams of sodium bicar-
bonate, dissolved in 200 c. c¢. of Seltzer water. The
eggs, cream, and butter contained about 280 grams of
fat. The fat contained in the other articles of diet
was not determined, but amounted to at least 20
grams, so that the patient approximately consumed
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fat do not seem to agree, then a conscientious physi-
cian should certainly reason that the fat is much more
important for the patient than the particular saline
water of the watering place.

In our investigation we intentionally, for the sake
of the experiment, created extreme conditions, that is,
we gave abnormally large amounts of fat with un-
usually large amounts of mineral water. The patient
suffered from a mild degree of glycosuria. He re-
ported a gouty history, and as a result of poor care
and food at home was very much reduced. The goal
that we aimed at was to give this patient an abundant
diet, and in this way to attempt to give him strength. .
This goal was reached, for the patient who entered the
hospital in a miserable condition was dismissed at the
expiration of a few weeks, fully capable of performing
his work and earning his living. His daily diet con-
sisted, on an average, of 400 grams of Rademann’s
“ Erdnussbrod ”; 140 grams of eggs; 120 grams of
butter; 60 grams of cheese; 250 grams of beef; 20
grams of lard; 50 grams of bacon; 150 grams of sauer-
kraut; 200 grams of sausage; 30 grams of dried cab-
bage, (prepared with meat broth and bacon) ; 700 c. c.
of coffee; 650 c. c. of meat broth, and 400 c. ¢. of beer.
The food was carefully analyzed. The following
table shows the utilization of this food, with and with-
out the addition of Homburg Elizabeth water.






SALINE THERAPY 61

though the amount of water was increased, the loss
of fat as compared with the amount of fat ingested
decreased again. We are inclined to attach no im-
portance whatever to these fluctuations, for they occur
within the same boundaries in any healthy subject.
We attach particular importance, however, to the main
result of this study, namely, that no marked decrease
in the assimilation of fat occurred, despite the simulta-
neous administration of maximum quantities of fat
and mineral water together.

In order to test the effect of other mineral waters
and salt mixtures on the absorption of fat, we per-
formed another investigation with Carlsbad Sprudel
salt. This investigation was published some time
ago. The daily diet in this case consisted of 400
grams of chopped beef, 150 grams of white bread, 400
grams of potato, 125 grams of butter, 500 c. c. of
coffee, and 1500 c. c. of beer.

Daily ingestion L?“ in "‘F If““ in rncu?
Rl | jeaw ' | Epean
N. Fat N. Fat N. Fat
First period
(4days) . . . . .|17.53] 115 | 1.0 1.5 5.7 1.3
Second period
(6days) . . . . .!17.80] 115 | 1.8 2.5 | 10.0 | 2.1
Third period
Pdsys) . . . . .]i700] 135 | 13 1.7 6.2 I.4

During the second period the patient received 16
grams of Sprudel salt daily, in 100 c. ¢. of water, in
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performed, and the results obtained from these
investigations must be compared with the animal ex-
periments. J. von Mering found that the excretion
of urea was increased slightly after the ingestion of
Friedrichshall Bitter water. Mosler performed some
investigations with the same water, and obtained less
marked results, and B. Markwald investigated the
same question with the same water, and found that the
excretion of urea was slightly reduced. Although all
these older experiments yielded contradictory results,
as far as the investigations in human subjects were
concerned (Mosler, von Mering, Markwald), and were
far from convincing, the old idea of von Voit still
predominates in the minds of most writers, and is
incorporated in all text-books and in all the pamphlets
that are published in the different watering places;
for in all of them one can read that saline waters in-
crease the metabolism of albumin. One should never
forget, however, that this is merely a broad deduction
from the isolated fact originally announced by von
Voit, that in dogs the excretion of urea is slightly in-
creased under sodium chloride. This conclusion in
regard to the metabolism of albumin was only very
conservatively pronounced by von Voit himself. In
fact, there can be no doubt that this statement needs
corroboration before it can be accepted. Nevertheless,
the doctrine was soon accepted by a large circle of
physicians, and was ultimately amplified to read, “ that
saline waters accelerate metabolism.” Here the two
ideas of an increase in the metabolism of albumin and
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occasion to speak later of the necessity of such experi-
ments.

First Experiment. Miss F., suffering from gas-
trectasis, hypersecretion, and hyperacidity of the gas-
tric juice. (See above.) The diet during the whole
experiment consisted of 2 liters of milk, 8o grams of
zwieback, 40 grams of butter, 80 grams of meat a day.
The diet was most carefully analyzed in this experi-
ment, for this is absolutely necessary whenever the
attempt is made to gain information in regard to the
metabolism of the proteids.

During the fore-period (seven days) the diet on an
average contained 14.8 grams of N.; the urine and
feeces together, 3.1 grams of N. a day.

During the water period (200 c. ¢. of Rakoczy and
200 c. ¢. of Kissingen bitter water) the diet during
the period of five days contained 15.4 grams of ni-
trogen; the fmces and urine together 12.8 grams of
nitrogen a day.

No increase in the assimilation and disassimilation
of albumin could be determined with certainty, nor
could the reverse be discovered, for the figures fluctu-
ated within normal boundaries.

Second Experiment. Mrs. KL (See above.)
Obesity. The following table shows the nitrogen
metabolism during a reduction cure, that this patient
underwent :






SALINE THERAPY 69

From both of these experiments the conclusion can
be drawn that the ingestion of considerable quantities
of this mineral water exercises no effect on proteid
metabolism. These investigations in patients under-
going a reduction cure are particularly important, be-
cause we know that in reduction cures the proteid con-
tent of the body is always in danger. If the waters
exercised any influence whatever on the proteid
metabolism, then this effect should certainly become
apparent in these experiments, for in such cases
it is always difficult to maintan nitrogen equilib-
rium.

We call attention to three other metabolic experi-
ments that were performed in a healthy subject, in a
subject undergoing a reduction cure, and in a patient
with diabetes mellitus. It would be too tedious to re-
port the details of these investigations in this place.
We will simply state that the administration even of
considerable quantities of Kissingen Rakoczy water
500 to 700 c. ¢.) exercised no influence on the metab-
olism of the proteids.

In the meantime, a number of other similar experi-
ments have been performed. H. Leber, who also car-
ried on his investigations in von Noorden's laboratory,
found that the administration of Homburg Elizabeth
water (750 c. ¢.), if anything, reduced the metabolism
of proteids as compared to the fore-period. Branden-
burg, as already mentioned, administered artificial
Carlsbad Miihlbrunnen. Jacoby used Apenta water.
Allard, Mergentheim Carlsbrunnen water. In none of
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matter of great practical importance to prevent such
a loss.

We adopted the following method, that one of us
(Dapper) employed in a large number of patients in
his Kissingen sanitarium. The patients received daily
a diet of known quality and quantity. From time to
time (according to the requirements of the individual
case) they received for two or three days in succession
a diet that contained the same amount of proteid, fat,
and carbohydrate as the diet taken before this period,
but this was composed in such a way that its proteid
content and its caloric value could be calculated very
easily and at the same time very accurately; namely,
a weighed quantity of meat containing little fat,
broiled; a weighed quantity of bread, eggs, butter,
pastry, and fruit of known composition, black coffee,
bouillon from which the fat had been removed, Mo-
selle wine, mineral water, etc. It was unnecessary to
perform careful analyses of the diet in the cases that
were fed in this way. After these patients had lived
on the same diet for one or two days, the twenty-four
hours’ quantity of urine was carefully collected and its
nitrogen determined. The nitrogen of the faces was
valued in all cases at 1.5 gram (that is really too little
for a diet constituted as above). From the intake and
output the nitrogen balance could readily be calculated,
and one could determine whether the regimen, that is,
the diet, exercise, bathing, and the drinking of the
saline water, together, produced a considerable loss of
nitrogen or not. Dapper reported his results in
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waters increase the metabolism of proteids independ-
ently of the character and the quantity of the diet,
must postulate that sodium chloride in some way at-
tacks the cells themselves; in other words, that it is a
protoplasmic poison; or otherwise he must wish to give
a new significance to the conception “ increase of pro-
teid metabolism.” If proteid metabolism were really
increased, then it would be our duty to warn our pa-
tients against all drinking cures, for the latter are, as
a rule, intended to strengthen the patients and to build
them up. We have seen that no such thing as a loss
of proteid really occurs, and we do not refrain, there-
fore, from instituting an energetic reduction cure, to-
gether with a drinking cure, in many patients who
are suffering, for instance, from heart disease; for
we are certain that the metabolism of proteids re-
mains at a favorable level, and that no serious nutri-
tive disturbances are produced by this treatment.
The truth of this idea has been borne out by our prac-
tical experience, for in none of the cases that we have
treated in this way have we ever noticed any detriment
to the general well-being of the patients, either during
the reduction cure or afterwards. On the contrary,
the patients without exception grew stronger under
this treatment and more capable of performing their
labors.
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preting the clinical significance of fluctuations in the
uric acid excretion large or medium or small figures for
the uric acid of the urine should be utilized only with
much conservatism. There is undoubtedly much con-
fusion in regard to this matter in all of the literature on
the treatment of the uric acid diathesis. We may find
that one author warmly recommends a certain remedy,
because it decreases the excretion of uric acid, whereas
another author praises another remedy with equal en-
thusiasm because it increases the excretion of uric acid.
Which of the two is right ?

In contradistinction to older teachings, we are jus-
tified nowadays in saying that that method of treatment
is the best that causes the maximum excretion of uric
acid, assuming always that the diet is the same during
the periods that are used for comparison. The uric
acid appearing in the urine and the other urinary purin
bodies probably do not represent the total quantity of
these substances that are generated in the organism.
They constitute, however, a definite and a very con-
stant proportion of the total uric acid. If this were not
the case, such uniform values for the endogenous and
exogenous purin bodies of the urine would not be
found. We do not agree altogether with the state-
ment made by Burian and Schur, and also, with certain
modifications, by O. Loewi, that a certain and definite
quantity of purinnitrogen appears in the urine for each
definite quantity of purin bodies (nuclein) that is intro-
duced by mouth; for Kaufmann and Mohr have shown
in a very thorough investigation, that they carried out
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The diet during the whole course of the investiga-
tion contained daily 127 to 132 grams of albumin; 150
grams of carbohydrate; 112 grams of fat; 30 grams of
alcohol. The total amount of fluid ingested each day
was 155 ¢. ¢. On the days on which Kissingen Bitter
water was taken, corresponding quantities of other
beverages were omitted.

Fore-period of four days. Uric acid excretion, 1.1,
0.9, 1.0, 1.1 grams, an average of 1.0 gram a day.

Period of water-drinking of five days’ duration. On
four days 300 c. c., one day 500 c. c. of Kissingen bitter
water. Uric acid excretion 1.3, 1.1, 1.3, 1.2, an aver-
age of 1.2 grams.

Second Investigation. Chronic alcoholism, with
chronic gastric catarrh. Daily diet, 1 liter of milk;
100 grams of beef; 200 grams of white bread; 120
grams of butter; 60 grams of sesame oil; 1.40 grams of
barley flour; 200 grams of potatoes; 600 c. c. of meat
broth; 100 grams egg; 120 grams of apple; 60 c. c. of
brandy; 700 c. c. of artificial carbonated water.

Fore-period of four days. Uric acid excretion 0.49,
0.54, 0.43, 0.41 grams, an average of 0.47 gram a
day.

Period of water drinking of five days. Uric acid
excretion while taking 600 c. c. of Rakoczy a day
(omission at the same time of a corresponding quantity
of the artificial carbonated waters), 0.58, 0.42, 0.52,
0.601, 0.45 grams, an average of 0.52 grams of uric acid
a day.

Third Investigation. A healthy individual with a
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cure he occasionally observed an increase in the uric
acid output of as much as 0.2 grams a day.

All these investigations had this disadvantage, that
they were not performed on patients suffering from
gout. It may be worth while to mention, however,
that in the first case reported by us, in which Rakoczy
water produced a daily increase of the uric acid excre-
tion of 0.2 grams, typical gout was added to the obesity
two years later. In the meantime, von Noorden has
reported a number of other investigations in gouty sub-
jects, of which two may be given in this place.

Fourth Investigation. Prince Al. S. About fifty
years old; much gout in the family. The patient has
suffered for four years two or three attacks of podagra
each year. He has a number of small tophi in the ears.
The last attack occurred two months before the investi-
gation was begun. During the whole experiment the
daily diet consisted of one liter of milk; 400 grams of
meat; 6 eggs; 250 grams of bread; 150 grams of but-
ter; 200 grams of potatoes; 1 order of spinach or cauli-
flower or green beans; half a kilo of grapes; half a
bottle of mild Rhine wine, and a bottle of Apollinaris
water.

Fore-period of four days. Uric acid, 0.83, 0.77,
0.74, 0.76 grams. In addition, the urine daily con-
tained 0.04 grams of nitrogen in the form of other
purin bodies. Total purin nitrogen on an average,
0.208 grams.

Main period of five days, on the same diet. In addi-
tion, daily 600 grams of Homburg Elizabeth water.
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Uric acid excretion: 0.571, 0.713, 0.854, 0.886,
0.798 grams, an average of 0.765 grams.

After-period (four days). Diet the same as in the
fore-period. Uric acid excretion: 0.788, 0.692, 0.657,
0.642 grams, an average of 0.695 grams.

In both of these investigations the same result was
obtained as in the cases previously published; particu-
larly in the last case of irregular gout was the influence
of the saline mineral water apparent, inasmuch as the
uric acid excretion was favored, and, as we may con-
clude, the retention of uric acid in the organism was
decreased.

These facts, that are corroborated by other clinical
investigations, are so convincing that it is well worth
while to pay more attention to the use of weak saline
mineral waters in the treatment of gout.

A theoretical explanation of the uric-acid-expelling
power of weak saline mineral waters can hardly be
given. It is a well-known fact that uric acid is salted
out of its solutions by strong sodium chloride solutions.
Sodium chloride solutions of such concentration, how-
ever, never occur in the blood and tissue juices. We
are at present engaged in studying this question.

We find only a very short notice in regard to other
investigations performed with reliable methods and
with a constant diet in the beautiful dissertation on this
subject by W. Bain and W. Edgecombe. The admin-
istration of Kissingen Rakoczy for four days decreased
the uric acid excretion in a healthy individual from an

average of 0.459 grams to 0.437 grams a day. In the






V. ON THE USE OF FRUIT, SALAD, VINE-
GAR, ETC., IN THE COURSE OF WATER
CURES.

IT has been customary for some time to exclude a
number of articles of diet as a matter of routine when
taking a course of mineral waters. We have already
spoken of fat in this respect, and must mention a num-
ber of other articles that have been declared dangerous
by different physicians. The most emphatic interdic-
tion, and the one that is most disagreeable to the pa-
tients, is the withdrawl of raw fruit; boiled fruit, on
the other hand, is recommended or i1s at least tolerated.
We have encountered the interdiction of fruit, for in-
stance, in Kissingen, in Homburg, in Carlsbad, in
Marienbad, and in a number of other watering places.
The Municipal-Bath Committee in Homburg even went
so far as to have the rule that fruits were to be forbid-
den printed on the labels of their bottles. We find that
the same conditions obtain here as in the case of
fat.

There are undoubtedly numerous patients who should
not eat fruit, for the reason that fruit does not fit into
the general dietetic regimen that they should undergo;
but before forbidding fruit, one should always have
definite reasons in each individual case to render this
withdrawal justifiable, It is wrong to forbid fruit

85
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can ill miss, but that they are actually helped consider-
ably by the use of fruit.

The same applies to the use of green salads and to
vinegar. As a rule, citric acid is substituted for the
latter, but we consider it very uncertain which of the
two is more deleterious; in fact, as von Noorden has
demonstrated in his recent dissertation on the treatment
of acute inflammation of the kidneys, and on contracted
kidney, citric acid is probably more harmful than
acetic acid. Not a trace of the acetic acid taken by
mouth appears in the urine, whereas a certain portion
of the citric acid escapes oxidation in the blood and
tissues, and appears in the urine, Basing on this find-
ing, we have permitted suitable cases, contrary to the
ordinary regulation, to eat salad with vinegar, and
have never seen the slightest deleterious effect from this
practice.

Similar statements could be made in regard to
numerous other articles of food and drink, but we
would merely be repeating ourselves, for the same can
be said in regard to all of these articles, that the drink-
ing of the particular mineral water per se does not call
for the exclusion of any article of diet; only the dis-
ease itself might justify us in excluding this, that, or
the other article of food. If this idea is carried out,
and if the quality and the quantity of the food are reg-
ulated exclusively according to the conditions existing
in each individual case, then the therapeutic application
of the mineral waters becomes much broader, and the
indications for their use much more general than if one
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