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PREFACE OF THE AUTHOR.

Tae following pages form the abstract of a work, I have
lately published in Germany on the saline springs of Nauheim, a
village situated near Frankfort o/M. on the Main-Weser railroad.
The abstract, written by Dr. Surro, contains and explains so
clearly all the principal results of my investigations on the effects
of the sources, that I am greatly indebted to him for the skilful
performance of his task, and that it will be scarcely necessary for
the reader, to refer to the original German work. Those, however,
who wish to acquire a more accurate insight into the physiolo-
gical and chemical researches, which I have iustituted on the
effects of the Nauheim springs on the healthy organism, must, of
course, avail themselves of the original work. I cannot deny,
that I lay a great stress upon investigations of this kind, as they
are indispensably necessary for a more accurate and scientific
knowledge of the effects of the German Spas, than has been
available hitherto. — Experience in medical questions ranks first;
but the time has arrived, when experience ought to have a phy-
siological foundation, else it will no longer satisty alone the scien-
tifical physician. Thus I may hope, that my English colleagues
will find in the following pages some satisfaction, as [ have en-
deavoured to base facts of experience upon physiological study, and
I am happy to state, that the harmony of both of them is as
complete, as possible,












. NAUHEDM'S CURATIVE RESOURCES.

——

Navnent possesses now five saline thermal springs for thera-
peutic use. Three (with temperatures of 96,44%; 90,329 and 82,040
Fahrht) are exclusively used for bathing; the two others, the
so called “Cur-brunnen” (cure-well, temper. 72,050 F.) and “Salz-
brunnen” (salt-well, 72,500 F.) are employed internally. The three
bathing springs issue forth as powerful foaming bubblers (Sprudel).
They are respectively named: Frederik-William Sprudel *), great
Sprudel and small (or gas-) Sprudel and are distinguished by their
great abundance of carbonic acid gas.

The measurement of Mr. Schreiber, the Inspector of the
saline works, furnished the following results in 1858:

Little Sprudel. Great Sprodel. il"rﬂtl. Will. Eprudnl.i g
! ’ State
Date. | Quantity | Percent- | Quantity | Percent- || Quantity Percent- | of
: of age of of age of of age of Baro-
saline | chloride || saline | chloride || saline [ chloride || meter.
water. |ofsodium.|| water. [ofsodium.]| water. |ofsodium.
Cub. feet. Cub. feet. Cub. feet. .
10th Febr.|| 21,4584 2,30 31,726 2,70 33,264 3,80 Ja4,87
12th Mreh)| 20,396 295 30,404 2,75 32,788 3,90 383,817
10th April| 19,128 | 230 | 29,963 | 2,85 31,838 8,86 | 831,07
15th May (| 18843 | 220 | 31,726 | 285 | 83,739 | 390 | 8310
12th June| 16,202 290 32,166 2,90 31,363 3,90 333,51
10th July | 14,960 .| 2,15 34,045 2,90 32,313 3,80 29,57
16th Aug. || 11,804 2,15 32,166 2,85 32,788 3,80 330,01
4th Sept.| 12814 | 2,10 I 31,726 | 300 | 81,838 | 380 | 3360

*) The Frederik William Sprudel was bored later (1355) than the so
called great Sprudel (1846), and surpasses the latter in its quantity of water,
amount of carhu:_mic: acid and height of bubbling (44 feet), so that it would
justly deserve now the name of great Sprudel. However the original names
have been retained, to avoid confusion.
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But it is not denied, even by the reports of the Kreuznach phy-
sicians, that the most important curative effects have been pro-
duced by adding Kreuznach motherlye*) or lye-salt to the baths,
This would justify the assumption that an equally favourable
result might have been produced anywhere else by simply em-
ploying baths prepared with the same mother-lye.

I mention this, not to disparage Kreuznach, which will always
remain an excellent resort of valetudinarians, but because I think,
that as physicians we ought clearly to distinguish whether we
send invalids to a Spa for the employment of remedies unobtain-
able elsewhere, or principally for change of air, of diet, for en-
joyment of fine landscapes &e. &e. Science must at last separate
those cures brought about by the innate virtues of the springs,
from those obtained through artificial additions or even through
powerful pharmaceutical remedies, as Zittman's Decoction &e.
Otherwise the just confidence reposed in the healing effects of the
Spas must be ultimately shaken. On the other hand the frequent
employment of mother-lye in Kreuznach has often occasioned the
view, as if those additions of mother-lye to the baths constituted
their chief efficacy, and consequently such additions were also
sometimes proposed for Nauheim, without duly weighing the
difference of the respective ingredients of the two, the one pos-
sessing from 3 to 4 percent of chloride of sodium and a con-
siderable amount of carbonic acid, and the other only 1%/2 percent
of chloride of sodium and very little of the latter gas.

A full bath of 20 cubic feet of brine, weighing 1040 pound
(1 Cub. f. of water of 88-90° F. calculated as — H2 pounds)
contains in. Nauheim by mixing the Fred. William and Great
Sprudel 36,02 pounds of solid ingredients (266 grains to one
pound), whilst the same amount of water in Kreuznach only
contains 18,3 pounds of solid ingredients (if the Oranien-spring
be employed), or 10,8 pounds (if the Theodorshall-spring be used).
In order fo obtain the same amount of ingredients in Kreuznach,

*) “Mother-lye” means the saline residue left after a certain concen-
tration of the brine, when the chief portion of echloride of sodium has
been removed by crystallisation. The salt of the mother-lye is obtained
by concentrating the mother-lye.






NEER-

Nauheim Sprudel issues with crystalline clearness, it soon

% becomes turbid and yellowish by being exposed to the in-
4 fluence of the atmosphere. A sediment composed of carbonate

of iron and of lime precipitates in a short time. The escape of
carbonic acid gas and the rapid absorption of atmospheric oxygen
occasion this change. The precipitate may be caused to form
more speedily by shaking or stirring the water, thus the above
explanation becomes confirmed.

Though the baths still maintain the integrity of their principal
| constituents, it is nevertheless desirable to furnish the water in
| the same purity with which it issues from the ground, and there-
fore we shall soon have contrivances to prevent its decomposition.

The Nauheim Bath-springs (Fred. Will, great and small
Sprudel) are employed in the following manner :

1) In the form of full-baths with temperatures of 80—94° I.
| The baths are made of wood and varnished with oil-colour, in
| order not to be destroyed by the brine. Each bath contains 20
| cubic feet of salt-water. The spring No. 7 (great Sprudel) runs
in at the bottom, the two others at the upper border of the baths.
Duration of a bath : from 5 minutes to an hour. The filling takes
| place before the entrance of the invalid.

2) In the form of so called “stream-baths”. During the whole
time of bathing fresh brine continues running into the bath at
one end, whilst a similar quantity constantly flows out at the
other. These baths exert a particularly exciting effect on the
sensitive cutaneous nerves, by constantly surrounding the body
with newly arriving brine and carbonic acid. Their employment
requires caution.

3) In the form of kip-baths (sitting baths).

4) In the form of external and dnternal douches.

The external douches are administered by means of press-
pumps; the internal (for womb or vagina) are given in the full-
bath or on stools constructed for the purpose. I consider the
isolated administration of the douche especially wvaluable, as it
excrts a powerful effect on the uterus.

5) In the form of local fomentations, ox general covering of
the whole body. For this purpose the brine is sent, in well closed
vessels, into the houses of the valetudinarians and there employed
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with advantage after the vemoval of carbonic acid in the above
manner. | may however add, this measure was only requisite
in very few cases.

3) The simple saline bath is strengthened by the addition of
mother-lye. If about six quarts (5,238 litres) of mother-lye be
added to a full bath, a sharp itching sensation is felt at those
parts of the skin, which are slightly denuded of epidermis; and
even healthy portions experience a kind of caustic sensation, es-
pecially if rubbed with the water.

If the mother-lye be employed by itself for nightly applications
to single parts of the body, a peculiar papulous eruption arises, which
mostly hardens into whitish yellow crusts, without any previous
discharge of fluid. This intensity of effect is no doubt principally
due to the chloride of calcium contained in the mother-lye.

If we look at the considerable amount of efficacious consti-
tuents possessed by a simple bath, and if we examine the results
of my observations on the effects of the mother-lye-bath (as com-
municated below), I shall be justified in my decided opposition to
the too frequent and indiscriminate employment of mother-lye. I
shall adduce proofs of the influence of the szmple saline baths on the
vital organic functions. Unless great cantion be used in artificially
increasing this influence, injurious consequences will ensue, as [ myself
witnessed on several occasions. In most of those cases seeking relief
at Navheim, the plain brine bath will fully answer the purpose.

4) Besides the saline baths we employ cold shower- or rain-
douches, cold hip and rain-baths and cold wierine douches. A con-
trivance for cold rain or shower douches is adapted to each bath
at Nauheim, and in many instances I found great advantage in
availing myselt of it. The cold hip and rain-baths are administered
in separate tubs, the uterine douches on the stools above mentioned.

The farther perfection of these arrangements will the more
be called for, as in many cases they form indispensable aids for
attaining a completely successful cure.

The Drinking-Springs of Nauheim.

To the subjoined analyses of the springs I again add those

of some other spas of the same class, frequently brought in com-
parison with Nauheim.






A comparison of the above Spas will be very instn}ct'fve.
They are all employed against pretty well tl:m same or ?1m1h'u'
complaints. Chloride of Sodium forms the principal mgred'mnt in
all of them. The Kissingen springs differ from the others i con-
taining no chloride of calcium, but instead : sulphate of magnesia
and rather more sulphate of lime than the others. If we compare
| the quantitative proportions of the various ingredients, we can,
by careful observation, easily explain the different effects
| through them,
| The two Nauheim springs abound most in solid constituents.
The cure-well contains more than double the amount of Kis-
singen’s Ragoczy or Pandur; it contains almost a third more
| than Kreuznach’s Elisen-Spring. The salt-well even contains treble
A the quantity of the Pandur, more than half of Homburg and al-
| most double as much as the Kreuznach springs.
| But is such an abundance of ingredients a recommandation
‘% for a drinking fountain? According to all our present experience
g | certainly not, at least for the generality of patients. And if Ra-
#l goczy, Homburg and the Kreuznach springs show by their uni-
Wl versal reputation, that they are as a rule easily borne and confer
| great advantages, whilst Nauheim’s drinking springs occasionally

| produce gastric catarrh, abdominal oppression, want of appetite &c,,
| are we not justified in concluding, that this unfavourable result is
d solely due to the excessive amount of solid ingredients? My ob-
¥ servations only comprise the short space of two summers, but
| made with care in the treatment of 320 patients, they have con-
| vinced me, that Nauheim's drinking springs do mnot generally
| agree with the digestive organs, and as the cause of this
unpleasant result is not to be found in the quality but in the
| quantity of our ,Cure-well” and ,,Salt-well” the idea naturally
| occurred to render them more suitable by dilution with ordinary
spring water. I was the more justified to expect a good result
from this dilution, especially of the “Cur-brunnen”, as half
its amount of solid ingredients greatly resembles the full quantity
of constituents contained in Kissingen's Ragoczy. My anticipation

- was not deceived. From a sufficient number of careful obser-
8 vations I feel justified in positively stating that in owr artificially
Idz'a!'u.ted “Cur-brunnen” we possess a curative agent perfectly equal







of the diluted springs is on an average H9—60° F. It slightly
varies according to the temperature of the diluent, which of course
partially depends on atmnap]mnc influences.

This temperature is in general more advantageous than that
of the Kissingen or Homburg springs, which hemg 80 lower (viz.
50—5H1? F.) are often found too cold in their natural state.

Besides the two saline springs mentioned Nawheim possesses
a third drinking spring, which has yet to be mentioned. It differs
greatly from the others, containing very few ingredients, and
among these carbonate of soda and free carbonic acid prevail.
It is therefore called “Alkaline acidulous spring.” According to
Professor Bromeis of Marburg it possesses a temperature of
66,9° F. (19,4° Cels.) a specific gravity of 1,0011 and contains
the following ingredients in a pound (of 7680 grains) :

Bicarbonate oflime . . . . . . . 2,5069grains.

i ,; protoxyde ofiron. . . 00768

o o T » manganese trace.

o soBOdare MBIER o . s i1.BES] mipdl

,, Soda-magnesia . . . . 13624

bulphate oElimey - SERE AL ot s SO0 L
Chloride of potassinm . . . . . . trace.

bse 13y chodinming. BRI L. s ol boraliBARDIs B

Sty caloinm s Gl e alaubea 0081 3e i
Bromide of sodium . . . . . . . slight trace.
iieal bog. nirbuge sds do gosdend Js 00691 sgrains.
Organic substances . . . . . . . small quantity.

Sum of solid ingredients 7,6892 grains.
Carbonic acid (fixed by atmospher.
pressare) . . ... . . . . . .. T1,1801gr.(15,2742cub.inch).
BREROeTV b Ul wla doin-dids « 60,0884 5 (01860, ¢, )

Sum of all constituents 14,8577 grains.
WWater RGN I RER SRS IIT665, 14234 )

7680,0000 grains.
Little use has yet been made of this spring, and its effects

Bhave therefore to be ascertained by further observations, According
MJto its constituents it might be compared with the Grande Grllie






1. RESEARCHES

CONCERNING THE EFFECTS OF THE NAUHEIM SPRINGS ON THE
HEALTHY HUMAN ORGANISM.

In order fully to appreciate the influence of a remedy on the
morbid frame, we ought necessarily to examine its action on the
normal state of our body.

Our present pathological knowledge furnishes the axiom, that
the vital principles of the morbid organism obey the same laws as
those of the healthy organism. The phenomena differ only, be-
cause the conditions of life are more or less altered in the morbid
frame. Under such circumstances a remedy will act differently on
the morbid than on the healthy economy. For instance, if sugar
or chloride of sodium should aboundin the circulating fluid, a dif-
ferent reaction will be produced by the introduction of a mineral
water into the system from that, to be expected in a normal con-
dition of the blood. A weak nervous system will react differently
against irritating influences, than strong and normal nerves.

Nevertheless the mode of action must in all cases be mani-
fested by distinct and essential phenomena.

If we look at the considerable differences of the healthy, as
well as of the diseased organisms and if we can scarcely trace an
exact limit between health and disease : we are still more com-
pelled to recognise the importance of ascertaining the effect of
an untested remedy on the healthy organism. By introducing a
remedy we add a new condition of life. And however the resisting
medium may differ in the various constitutions : some result of
this new condition must ensue and become perceptible.
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‘d in the free days, and were almost the same as on the experi-

mental days.
During each series we all three invariably led the same life.

‘} Time of rest, and of exercise in the open air, the quantity of

'§ food and of beverages were quite identical,

. The amount of nourishment was carefully weighed, but adapted
A to the individual desires, and consequently it was different both
in the various days and individuals. The quantity of beverages
allowed to each was almost the same and admitted of very little
| change. But where this change occured it was due to an intense
feeling of thirst, which, as it happened at a certain period of each

4 series, might be considered as the result of the cutaneous function

Ml being considerably increased through the high atmospheric tem-
- perature. The quantity of bread, butter and sugar consumed was
almost the same every day and determined by weight. The food
| taken during dinner was weighed as a whole, and consisted of
meat (roast or boiled), potatoes, fresh vegetables and pastry. The
| kind of dishes varied according to the usage of a simple German
| household. For supper each of us took tea, bread and butter and
| two eggs, which were likewise weighed, without their shells.

For breakfast and after dinner we took coffee of a fixed
strength. The quality and quantity of the food ingested being thus
| carefully determined, the relative state of metamorphosis of matter
4 was at first studied in each period. The quantity excreted through
| the kidneys, intestines, skin and lungs was carefully weighed, not
only for the whole space of 24 hours, but also separately in the

morning, afternoon and night of each day. To obtain a still clearer
| insight into the process of assimilation, the urine evacuated at
certain hours was subjected to a further analysis. Each single
urinary evacuation (ten every day) was examined with reference
to quantity, color, reaction and specific gravity, whilst the pro-
portions of urea, urie, sulphurie and phosphoric acids, and chloride
of sodium were determined only from the whole amount of urine
passed during the 24 hours. It was also invariably tested for the
presence of any abnormal ingredient (as albumen, sugar &e.).
Ijaatly the varying frequency of the pulse and of respiration (in a
sitting posture) was examined as carefully as possible at a fixed

hour each day ; partly to elucidate the direct influence of the bath
2



on the circulation and vespiration and partly to further appre.
ciate several phenomena connected with the metamorphosis of
matter. \

For weighing ourselves and all larger quantities of food &e,
we made use of an excellent instrument by J. Pintus (of Bran-
denburg on the Havel). This balance, though charged with a
weight of 76 kilogrammes (about 150 pounds) will indicate a further
addition of even one gramme (about 15'/; grains). The single solid
constituents of urine (with the exception of uric acid) were deter-
mined by the triturating method. We employed the excellent tri-
turated solutions of Mr. Oswald Hautz of Dresden, exelusively in
the second series of investigations, and partially in the first. No
triturating method used for the analysis of urine can possess that
degree of exactitude which we should obtain by determining for
instance the quantity of sulphuric acid according to the ordinary
method (by weight). Nevertheless the several double analyses,
together with the uniform modus operandi have convinced me, that
the numbers we obtained by the triturating method are very near
the truth, and especially admit of such exact comparisons as per-
fectly to answer our purpose.

I greatly regret being unable to communicate our relative
bodily temperatures during bathing and drinking. But our time
was already so much occupied by the other investigations, that
we could not carry on exact measurements of temperature. I hope
to supply this deficiency at a future period.

As regards the persons, on whom the observations were made
the following short sketch may be useful :

Dr. Mumm is 25 years old, with a height of 180 centimetres
and a weight of 181 pounds (= 65,5 kilogrammes). During the
first period of investigation he suffered with tardiness of intestinal
functions. In all other respects he is perfectly healthy.

Dr. Mannel is 24 years of age with a height of 181%/z centi-
metres and a weight of 152 pounds (= 76 kilogrammes). Not-
withstanding his robust frame and ruddy complexion he often
suffers with congestion to the head and derangement of the liver,
as shown by slight icteric symptoms. His intestines inclined to
costiveness during the investigations. In all other respects his
health was undisturbed at the time.
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Unfortunately we did not remain perfectly free from such
deranging influences. The change of the atmospheric temperature
as well as the irregular action of the alvine functions with Ma.
exerted such an influence. However we were enabled to calenlate
1 pretty accurately the influence of the higher temperature on the

cutaneous function, as also that of the disturbed alvine evacuation

| on the proportionate weight of the body, and, having regard to
| this calculation, we arrived at the following principal conclusions
' with reference to the general effects of a simple saline bath :
| 1) The simple saline bath of Nauheim produces in general only
| little increase or acceleration of organic metamorphosis. Bul the
curve indicating the intensity of metamorphosis at different pertods
of the day experiences a considerable, and as it appears, very
significant change, viz. organic metamorphosis ts shown by the fol-
lowing table to be considerably accelerated during the morning (that
is : the period of the day in which the bath is taken) but refarded
in the afternoon.

Total waste of effete organic matter

a) On the normal experimental days®*).

— il
|

fromTto lo'elock| 1 to 7 o'clock. | 7 to T o'clock. | in 24 hours.
by B. | 652 Grmm. | 892 Grmm. | 1188 Grmm.| 2732 Grmm.
by Mm. 836 SIS 9495 2776 0y
by Ma. hhe - 88D - 1224 5 2864
; b) On the bathing days.
by 1. T40 G, (- 88) | 882G.(— 10G.)|1237 G.(--49 G.}.ESEE] G.(+127G.)
by Mm. |1067 , (4231) (976 ,(— 14,2 )| 988 , (33,5 ,)|3026 , (+-250 ,)
by Ma. | 919 , (4-164) | 805 , (— 80 ,)|1375 ,(4 161 ,)|5099 , (+285 )

j’j 'I:‘heae numbers, as all similar future, ones are calculated at an average
of six single numbers (obtained on the six experimental days.)












A

| with B. 108,3ce. of water &56,0 gmm. of solids; total 164,3 grammes.
" Mm. 14],7 ) n 85;9 pr i a n n 22516 n
bolfasi BO0 amvmrsy 0 49,810 I 2 h9B.B0

Beyond doubt the increased want of food at dinner is to be
aseribed to the augmented organic waste which had taken place
during the morning hours in consequence of the saline bath. This
circumstance is of great importance and may serve us for cor-
| rectly regulating the diet. A considerable portion of organie
substances become effete and excreted through the action of the
morning bath. The organic porfions lost during the morning are
supplied by new substances taken at dinner. If the effete sub-
stances possessed a morbid character or a pathological proportion
| as regards the organic or inorganic constituents, we afford the
| economy the chance of possibly, nay probably obtaining new
| substances of normal composition and chemical proportions. Thus
| by means of the saline bath and an appropriate diet we offer the
8 organism the opportunity of exchanging a far greater quantity of
| abnormal materials against healthy ones, than could have taken
| place by diet alone. We may especially expect this favourable
| result, if the aliments be carefully selected and adapted with a
| view to their normal assimilation, and with the advantage of the
phosphates saved in consequence of the accelerated organic meta-
morphosis (see below). Concerning the waste in question, those
particles will be the first to undergo decay and subsequent excretion,
which most readily admit of oxydation, that is the organic acids,
and inasmuch as these compounds apparently impede the nor-
mal assimilation, their removal must afford a great assistance
to the reparative process. The very great importance of the most
careful regulation of diet during the course must be self-evident
from the above considerations. In fact it will in a great measure
determine the result. I am firmly convinced that successful results
would be obtained much more frequently still from the employment
of the spas, than is the case at present, if we had a clearer in-
gight into the dietetic requirements of the single unhealthy or-
ganisms. The superficial directions in this respect, as they lie
printed before us, only tend to show, how very imperfectly this
desideratum has till now been regarded or understood. It is in-
cumbent on the Spa-physician, not only to forbid “acid, salty and

1






With reference to the numbers furnished by the above table
we have to offer the following remarks concerning the cutaneous,
pulmonary and renal excretions. During the bathing days the cu-
taneous functions were invariably dnereased: viz.

with B. to the amount of 239 grmm.
o Mﬂﬂ, n n n n 65 bl
o G e M o

It was otherwise as regards the remal function, which showed
decrease with B. and Ma. tncrease with Mm.
viz. decrease of 126 cc. with 5.
increase of 178 ce. with Mm.
decrease of 129 ce. with Ma.

Considered by themselves these numbers would lead to the con-
clusion, that the increased organic waste, due to the saline bath
leaves the organism either through the skin or through the kidneys.
But if we take into account the heightened atmospheric tem-
perature, already alluded to, this conclusion only becomes con-
ditionally correct, and we have to modify it thus : Tt depends on
certain circumstances, whether the particles prepared by the saline
bath fur excretion leave the economy principally through the medium
of skin and lungs, or principally through the kidneys. Thus we
could not determine, whether the saline bath promotes by itself a
predominant increase of renal or cutaneous function. As different
modes of exeretion took place during the bathing days, though
we all three lived in a similar manner ; as besides, notwithstanding
the higher atmospheric temperature and consequent inercased cu-
taneous function, - considerable increase of renal excretion took
place with Mm, we may conclude in general that individual
differences have exercised their influence here. ‘We must assume
in the present case, that the saline bath had a peculiar diuretic
effect on Mm,, so that his cutaneous function was not as much
increased by the higher temperature, as was the case with B. &
Ma. But I even dare to draw a further conclusion. It is proved
by the considerable increase of renal function with Mm. and the
further circumstance, that even under the use of mother-lye baths
(as will be shown below) coutaneous excretion was not increased,
nay constantly diminished on the contrary, whilst the renal






! The cutaneous and pulmonary excretions (between 7 a. m.
i and 1 p. m) was decreased with B. by 43,1 gm.
' decreased with Mm. , 15,2 gm.
, increased with Ma. , 264 gm.

. The renal excretions (water and solid constituents) on the
contrary experienced during the same period :

with B.  an increase of 130,7 gm.
with Mm. an increase of 210,1 gm.
with Ma. an increase of 1283 gm.

No disturbing influences took place during this period of the
day, in the second series of experiments; all vital relations were
| the same, the saline bath was the only addition. Can we therefore
arrive at any other conclusion but this: that the saline bath chiefly
. promotes the renal functions. The proportions observed during
. the afternoon and evening do not oppose this conclusion. They .
must in my opinion be exclusively considered as due to the
i heightened atmospheric temperature.

n

The renal ewcretions experiencend during the bathing days:

from 1 to 7 in the afterncon, from T evening to 7 morning,
| with B. a decrease of 120,1 gmm. with B. a decrease of 136,0 gmm.
» Mm. L s dniga e n Mm.an increase ,, 160 -,
oA, 5 3 1200 S s Ma. a doecrease ,, 127,9
During the same days the cutancous and pulmonary excretions
exrperience :
from 1 to 7 in the afternoon, from 7 evening to 7 morning,
% with B. an increase of 144,7 gmm. with B. an inerease of 136,1 gmm,
1 M, 1 3 13 38121 n n Mm. ,, n n 45{'{} "
o Maa 0 (5 i 048 £ T o sl B Ly

These proportions must be considered as purely vicarious.
The high atmospheric temperature forces the skin to increase its
excretion, and substances which would otherwise be transferred
to the kidneys for elimination, are now partially used for the

8 former organ. If then these proportions do not invalidate the

above conclusion, whilst the results observed during the morning
& hours, serve as a decided confirmation of it I feel Justified in
stating the following opinion : the increased orgamic waste due to

| the saline bath ts chiefly excreted by the lkidneys, and only under






If any agent promotes metamorphosis in such a manner as to
increase proportionally every excretion, the weight of the body
will remain unaltered as long as a corresponding increase of in-
gested food takes place. If the supply fails to cover the increase
of waste, the weight of the body will necessarily decrease. But if
the ingested food exceeds the waste, the weight of the body may
possibly increase. But it may quite as well decrease, for it is
proved, that luxurious living forms an impediment to' the process of
metamorphosis, so as actually to diminish the weight of the body,
as I have shown by former experiments (oxalic acid being imper-
fectly oxydised, the phosphates of the earths are excreted in a
A morbidly increased proportion and the assimilation or formation
! of tissue consequently impaired). But if an agent increases all the
A excretions with the exception of that one so necessary for the
assimilation of new tissues, viz. phosphoric acid and its combina-
tions: this retention of phosphoric acid in the system must oceca-
sion a different relation as 1'eg'al'ds the nutrition and weight of the
body. If during the employment of the agent in question the in-
gested food exactly corresponds to the waste, the weight of the
body can scarcely be expected to increase. — Nevertheless the
gain of phosphates will benefit the organism for the future time.
It can not be indifferent as regards the gquality of the newly
formed tissues, which have to substitute the effete particles, and it will
promote the further assimilation of tissue, after the employment of
the agent in question ceases. If, however, under these circumstan-
ces the supply exceeds the waste only in a small degree, there is
every reason to expect an inerease of organic assimilation, that is
inerease of weight, and that this may in fact take place under the
mfluence of the simple saline bath, I shall proceed to prove. The
soil of the agriculturist offers many analogies to the human or-
ganism. The agricultural operations for the production of certain
ifrmta tend to establish a necessary proportion of the constituents
‘of the soil. The waste of certain ingredients has to be
' diminished, .whilst others are to be increased by deliquescence
Ia._nd. manuring  etc.  Many of our Spa-cures have a very
similar tendency. Like the air and baths of the North-Sea

‘the warm saline bath seems to promote the gain of phosphates in
the organism,
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Name, 2 Days of | Weight at | 1.0
SeE isease, | Remedies |g b Sl ond|firstssecond| Difference
i Diseas employed. el period of weight.
age. 114
Ahenofk- oth of June
Mrs. Sch. hoes. 95 saline | to 17th of | 104 pounds | decrease of
23 years | Serilitas. |  baths. e A0 Sﬂfj’““,ﬂif’
of age. Polysarcia. interi'll.-'};.t 1_ P 3 e
36 sal. baths i o
1 ¥ hiel QUL
Mr. V. Ferems l;giﬂgf 1 “;l 2T July to Eﬁﬁpgmm. decrease of
32 years || ohronic. |wasadded;12| 29U AUg. | 138 pounds| 6 pounds
oL age. to 18ounc.of| 29 4a¥s. | 994 gmm, 1 gmm.
Curbr. daily.
i 21 saline 133 pounds
Mr. K. %ﬁggﬁ“ baths: whey;| 31 July to pgmm_ decrease of
33 years | jourot.  |oceasionally| 29 JUly. 1430 pounds SEP“““‘I“
| of age. irreg. Curbrunnen. 22 days. 200 gmm. gmm,
_ | 82 saline ¢
Mary S. B&i‘;?ﬁ;“ baths (24 of|21m May to Sgﬂlgﬁ;]dﬂ decrease of
14 fyeurs Sﬁrnphu-— :;{:;ch Wiﬂ:} lﬂﬁh dJutlE. 20 pﬂl‘lﬂliﬂ- 2 pounds
of age. : ition o ays. . 470 gmm.
: ) losis. mother lye). 90 gmm.
32 3?1, baths
i il Thicl
William'r At CEL TG, (2200 June to| ST | decrease of
IL years || pjifficult |ofmotherlye| 23th July. | 4g 1 nngg | 1 pound
of age. | hearing. | 19 times 6 | 31 days. [ “gglopy | 240 gmm.
i oune.ofCurb.
17 saline 61 q
Otto 8. || Chlorosis. baths . |20t May to liﬁpml:,lnmﬁ decrease of
llryears Debil. gener. SG]:WE%}?IHI 19th June. | rq plgund;s 1 pound
- warer. 1€ =h avs, 2
of age. |(exserophul) Feh da}-‘g: 20 days 450 gmm. 196 gmm.
Congenital 50 s
Charles B.|| cataract. 96 galine |19tk July to Empmm decrease of
8 years Sc}rul_]hu- Wathai 20th Aug. 49 png::'_:gé 1 pound
ol age. (811, a9 dﬂ,ji"s_ 110 Fmm, 160 gmm.
Francis M. Debil. : 190 July to 3§rpnuuds
6 years || general, 1?};:'};“& 17t ;‘Lﬁg. gg‘]ﬂgﬂ‘ﬂé dgg};““ﬂ of
& ' ki .
of age. t{acmphulas.) 29 days. o16 @i gm
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Name L
i . Days of | Weight at | ..
sex . Remedies . Difference
Disease. ; first &second | first &second e
and employed. weighing. period. of weight.
-EE:’PI::E‘IE' Eezem. {Jlﬁh:ﬂ:ﬂne %g:’liﬂﬁ;{f i%zmélﬁﬁ increase
I ic. urbronne A | 27 pounds
ol age. Lo dﬂ.ll}’ " 29 ﬂﬂ.FE ;'EDEP gl]lf:lll]l 225 &
39 pounds
Augustus|| Serophu- | 59 il 1%eh July to Eﬁﬂpgmm. stlasdsig
B. 6 years losis. Haine 20t Aug. | 40 pounds | 280
of age. || Chlorosis. R 32 days. | 140 gmm | Sig.
| “ Serophu- : 3
Charles ! 18 saline 53 pounds
losis. : 17t Aug. t y .
w. . | baths; 8to g: 10 980 gmm.
12 yoars | CHOTOSS | 15 ounges | 08Pt | 54 pounds | 32 g
of age. | Epilopsiay | V1o daily | days. | 100" gmm. '
: 18 saline
EDFIEH_&?' Scrophu- [baths; 4 to 6} 11w June ?gﬂpuﬂga .
losis. ounces Cur- | to 16t July. L] merease
,3 ot Ophthalmia. | brunnen 35 davs ¥-| 27 pounds | 370 gmni.
of age. for 6 days. 2 UAYE. | 820 gmm.
William | Slight de- |, 23 saline 60 pounds
W groe of |P3ths withal 7w July to il i
| 11 years | serophu- ““E"é{.la'd'%l' ?g‘fgg““ 61 Pﬂgllnd-';} 400 I.g"uunmm::
ion o 3 davs.
| of age. losis. mother-lye. Ay8. | 215 gmm
3 Slight de- [ .20 5aline 58
WilliamH. o baths twice | 30 , o8 pounds
13; years EE::E;];{: ﬂligbrunm}n git'u, hfﬁﬁ J:'ﬂ ggupgl':lnﬂ&é ‘iiln{;:reaaa
i : ti 2
" losis. whiergf?ﬂ =% d“'ﬁ 270 gmm. p
6 years tshﬂr;:f;ﬁﬁ'_ baths oceas. | Tin Se%t. E;.gnpgﬂuﬂri;; lim:rense
of age. losis,  |Curbrunnen | 35 days. | 145 gym. pound.
(ﬂgﬂdsaljl}jﬂls P
. withadd.| T July to | 42 pounds | ,
Egn;ia?;' Kyphosis | of mot]mr- 2d _.ﬂi.lfg. mpgmm_ merease
of age. Pott. &ec. | lye)daily6 1858. 42 pounds | 1 pound
to lﬁﬁmnces 26 days. 30 gmm 20 gmm.
whey.
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of the right
lung.

Name, l Da f | Weight at
sex . Remedies ays,o RS Difference
and Diganse. employed. ﬁiﬁ;?iﬁﬁ:’nd i E;;r?gﬁ?“d of weight.
age. gamg.
e == — —
28 sal.tgxths i3 5
twice Cur- pounds =
Charles V.| Serophu- |brunnen 8to 17:'(% J '*:I“ei to| 989 gmm. incrensg.
8 years losis. 15 ounces th JULY | 45 pounds dd&pﬂun
of age. | whey 25 | 26 days. | 940 gpm, | 498 gmm.
times,
| Gustavus 31 saline 102 pounds
: K. Serophu- | baths 9 to |22d June to | ya, gmm increase
14 years losis in a | 18 ounces | 24 July. | 195 pmmds . 2 pounds
of age. high degree. Uurgil}i;nﬁu 32 days. | ‘gaqp emm. 460 gmm.
20 ha}. ]:'Itmt-hs
Eﬁh{n ~ | Serophu- I:lc;if‘:]l;th{;?‘—l Lin Aug. to ‘fénpé’;‘:ﬁ‘f” increase
ears losis. |lye) 8 to 12 4th Sept. | 195 pounds 3 pounds
of age. oune. Curbr.| 21 days. gmm. 40 gmm.
' 18 times.
* h tis. [18 sal. baths \
| Miss H. |Iu:"i1.f;£:'u1f 24 times |19t July to 1%31];:‘;&3 inerease
1126 fyearﬂ- pulmon. S\'ﬁﬁlﬂfuﬂﬂll Eé:li!‘h Aug. |qp4 pound:s 3 Eélmmds
of age. incin. chwalheim days. =e 1 mim.
incip el ¥ 455 gmm, &
Eg sal. baths
Mr. . || Pityriasis. iglilt?i:e? 12th Aug. to lg‘g g;};;:ds increase
26 years || Serophu- |0y gyunpen | 9th Sept. | 0= pounds| 3 pounds
of age. losis. 19 times | 20 days. 995 rmm. 192 gmm.
I whey.
E&sal.}];}:ﬁha
with add. 5
. llﬁ[r' B. Scerophu- {ﬂfmnlth.—]j'ejl 31st July to ﬁagg;“dﬂ increase
| o | losis. 1645 9 punges| 9t Sept. | 108 pounds| 3 pounds
| of age. Neuromata of Curbr. 410) {]_a.}"s. 490 gmm. 375 fmm.
26 times.
High degree
of Serophu-
losis after 98 saline o3
i s, [qm zente |, S50t | 6w July 1ol % PO | tuorense
13 years ||'huhly with |S t0 120une. Iaéh w5 | 64 pounds 4 pounds
of age. [ tuberculosis| ©of Whey. days | ‘355 omm, | 300 gmm.
in the apex

3




These observations made with all due ecare (in reference to
dress, period of the day etc) certainly show the weight of the
body not to be invariably or exclusively influenced by the saline
baths in the same way. But we are justified in the conclusion that
the saline bath does mot impede the body in increasing its weight
nor favour the increase in every instance.

Even if we exclude all those cases in which the difference
of weight only amounted to 250 gmm. (which might possibly
depend on accidental circumstances), a sufficient number remains
to justify the above conclusion and I confidently assert, that the
quantity of phosphate of lime gained by the organism through the.
saline baths, is of the highest importance, as regards the increase
of weight of the body. It is the gain of phosphate of lime which
probably plays the most considerable part in the cure of scrophu-
lous uleers, caries of bones ete. brought about by the use of the
saline baths.

4) The curves representing the solid ingredients of the urine,
excreted hourly, are subject to considerable variations in consequence
of the use of the saline bath.

Instead of many single numbers, T will only allude to two
curve-drawings. The one represents the hourly fluctuations of the
quantity of urine, the other those of the solid ingredients of that ex-
cretion. The latter are caleulated according to Trapp’s formula,
Though it does not furnish thoroughly correct results, we obtain
by its constant employment an accurate idea of the relative pro
portions of the ingredients of the urine, and this is the chief re
quisite. A glance at the two drawings makes it apparent at once
that in all three cases the quantity of urine, as well as that of its
solid ingredients experienced a uniform, considerable increase dur-
ing and after the bathing hours, that is during the morning. The
immediate influence of the bath can not be demonstrated more
clearly. And if the increased quantity of the solid ingredients of
the urine is a certain proof of increased organic metamorphosis,
we have a confirmation of the conclusion, that the saline bath
produces an tmmediate augmentation of organic metamorphosis,
Besides this we find, that the curve of the quantity and of the so-
lid ingredients of urine is lower in the afternoons of ’f.he bathing
days, than of the normal experimental days. We will lay less
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stress on the curves, indicating the quantity of urine, because this
quantity owed its decrease in the afternoons and evenings rather
to the augmented cutaneous excretion (in consequence of the high
atmospheric temperature) than to the influence of the baths. But
the curve indicating the quantity of solid ingredients of the urine
'places the above sentence beyond all doubt, viz. that, ifa saline bath
was taken tn the morning, metamorphosis was increased in the morn-
iing and decreased in the afternoon. The loss experienced during
ithe morning is thus partially or entirely repaired during the
jafternoon, or even exceeded by the increase. As regards the hours
lof night, we could not arrive at a fixed result in our former in-
ivestigations. But the curve of solid ingredients during the night
shows a slight increase, thus we can not hesitate, to adopt the
\conclusion (considered doubtful above) that decidedly a slight increase
Nof metamorphosis takes place in the nights following the bathing days.
hese relations are of great importance in explaining the efficacy
of the saline baths. It would be decidedly erroneous to ascribe
the effects in question solely to a general increase of metamor-
iphosis, for we have seen, that it is not considerable on the whole.
Besides we know, that a far more considerable increase may be
pccasioned by other means (as water-cure, drinking of saline-
Bprings etc). Even to the saving of phosphoric acid for the or-
ganism we can not attribute too much weight on account of the
inconsiderable total amount. But if we take the curves into care-
Aful consideration, we shall be led to the view, that an important
burative point is to be sought in the greater fluctuations of the nu-
tritive process of the organism. Physiology teaches us, that when
nutriment is introduced into the body, the solid ingredients of
urine speedily experience an increase. This probably proceeds
chiefly from the oxidable substances conveyed into the system. But
Swhen the organism is found in a state of inanition (that is unsup-
plied with food), the excretion of a certain quantity of solid ingre-
ients of the urine continues nevertheless, having no other source
than the tissues and liquids of the organmism itself. According to
the researches of Bidder and Schmidt it is not improbable, that
in the healthy animal, the blood, fat, cellular tissue and muscles
ish the chief source for the effete materials, while the nerves
and bones are only affected, if inanition reaches a very high de-
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‘§ excitation of the nervous system; its immediate effects are ended

'} in a few hours; it does not induce an increase of consumption

| of power. A short time however after its employment it allows
the organism a corresponding restitution of the lost materials. r'!_xnd
as this restitution may include a replacement of morbid materials
by normal ones if the ingestion of nutriments be carried out very
carefully and judiciously, we may possibly influence thereby the mor-
bid economy most successfully. Thus we arrive to a correct
knowledge, as it seems, of the special and different effects of the
saline baths from others and similar agents. |

Further experiments will have to show, what resemblance
simple warm baths may have in their action fo the warm saline
baths, with their additional great quantity of carbonic acid. If on
the other side anybody would be of opinion that inanition could
by itself produce the same effect as the saline baths, he would
be doubly mistaken, for in the first instance this state does not
occasion an acceleration of metamorphesis in a given time, and on
the other hand it is invariably accompanied by debility of the
organism, whilst the saline bath prevents this condition through
its stimulating effect on the nervous system.

B) The frequency of the pulse becomes immediatly diminished
through the effect of the simple saline baths of Nauheim. Besides
the curve indicating this frequency during the whole day is indirectly
influenced in a very significant manner.

Through observations made on 50 to 60 patients and others
the author has established the positive fact, that in the bath itself
a decrease of the frequency of the pulse by 2—10—20—25 beats
per minute unvariably takes place. As regards however this
frequency in the other periods of the bathing days, the following
conclusions may be drawn:

1) If it be assumed as a fact, that the warm (31—32° Cels.)
saline bath, with its carbonic acid produces a direct diminution of
the frequency of the pulse, it seems equally certain, that this di-
minution yields to an absolute increase of frequency in those
hours, which immediately follow the bath.®*)

*) If the bath be taken near noon, as was the case with Ma., the gene-
rally increased frequency of pulse during that period of the day was more
intense than usually, in the bathing days.
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ordinary state of inanition between breakfast and dinner consider-
ably increased through the saline baths. In the same ratio we
have to expect a more intense effect on the muscular power of
the heart from a satisfying meal at the bathing days, either owing
to an increased or more rapid ingestion of materials into the
blood, or to a different state of nutrition of the heart and of its
ganglia.

6) A further and probably constant effect of the bath s the
diminished frequency of respivation, and if we may assume, that
a decrease in the frequency of respiration is generally caused by
a diminished temsion of carbonic acid in the blood, (viz. an ac-
celerated metamorphosis of the non-nitrogenous organic com-
pounds) a highly important influence of the bath may be established
by the fact alluded to. The retardation of respiration in the bath
amounts to (0,3 1,5 respirations per minute. But even for the
whole 24 hours respiration becomes diminished after the em-
ployment of the bath. The graphic drawing elucidates this further.

The cause of the less frequent respiration during the bath
lies in my opinion in the mechanical pressure exercised on the
thorax. But the duration of this diminution after the bath must
be explained from other considerations. Irritation of the Vagus
may possibly diminish the frequency of the respiration, according
to experiments undertaken hitherto. Still connected with this
physiological fact, we might arrive at the opinion, that the retarded
frequency of respiration as well as of the heart'’s action depend
on the irritation of the central nervous system, alluded to above.
But apart from other circumstances opposing this view, it appears
that the respiratory frequency depends much less on direct ir-
ritation of the central nervous system and especially of the Vagus,
than on the want of oxygen experienced by the organism from
the accumulation of oxydable substances in the blood, or from
the tension of the carbonic acid contained in the blood. The re-
gular increase of respiratory frequency about 2—3 hours after
meals, the augmented frequency of the pulse after the same meals
and the researches of E. Becher on the tension of carbonic acid
in the blood support this view, though it is by no means yet
clearly established, that an increased want of oxygen promotes
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all these substances are converted into carbonic acid and water
in the regular course of their metamorphosis. On the other hand,
in the same ratio, the diminution or accelerated metamorphosis of
those substances must cause a diminution of the quantity of car-
bonic acid contained in the blood, and as the former very probably
takes place during the bathing-course, the latter will follow as a
consequence,

I am very well aware of the hypothetical character of these
explanations. But I wish only to direct the attention of my col-
leagues to the object, believing myself, that it may form a very
important part in the explanation of the efficacy of the bath.

An abnormal quantity of organic acids and their retarded
oxydation especially prevails with persons of a weak nervous
system and also with gluttons. No doubt the assimilation process
of the organism must be impeded thereby. Perhaps the hypothetic
“acrimonies” of the older physicians may be partially due to these
substances. Out of numerous practical observations I might feel
justified in drawing the conclusion, that the pathological increase
of the above acids especially impedes the formation of coloured
blood corpuscles, whereby a chlorotic condition is induced. The in-
teresting observation lately made of an accumulation of these
acids in leucaemic blood serves as a confirmation. However, this
is not the place to enter more deeply into considerations wof this
kind ; T may only repeat, that we must not forget to pay attention
to the object in question, which, though of the greatest im-
portance, has been totally neglected hitherto in the investigation
of the effects of the saline bath. #)

1) The effect of the simple saline bath is not caused by ab-
sorption of saline particles, nor of water in the bath. For it is
proved by careful investigations, in regard to which the reader
is referred to the original German work of Dr. Beneke,

) It needs searcely to be remarked, that the non-nitrogenous organic
acids arise as well from the nitrogenous as from the non-nitrongenous food.
The latest chemical researches furnish very interesting results in this re-
gard. According to these the Glycocoll is to be considered an amido-acetic
acid, the Leucin as an amido-capronic-acid, and a compound, analogous to

Leucin, discovered by Gorup-Besauz about 2 years ago in the pancreas, as
amido-valerianic acid,






9. On the effects of the warm saline bath with the
addition of mother-lye.

S

Not content with the irritation produced by the simple saline
bath on the cutaneous nervous system, frequent attempts were
hitherto made to heighten its effects by the addition of mother-
Iye. No doubt the irritation becomes more intense, but no clear
view was formed as regards it direct action. To obtain this, it
was necessary to investigate the effects of this addition on the
healthy organism. We therefore took for 6 days baths with
mother-lye, after having taken simple saline baths for 6 days
previously. We added to the first three baths 6 litres, to the
4th 9 litres, to the Hth and 6th again 6 litres of mother-lye. The
mode of life remained the same as on the other experimental days.
We were fortunate enough in this 3d series of experiments, to
obtain an atmospheric condition pretty similar to that of the
normal experimental days.

Only one anomaly, caused by intestinal constipation of Ma.
during the first series of experiments, forced us to make a cor-
rection in the third series for comparison's sake with the first
(see German edition). After this correction we arrived at the
following results :

1) The effect of the mother-lye-bath differs in general according
to the higher or lower degree of resistance offered by the nervous
system. If this is powerful enough to tolerate a considerable ir-
ritation of the cutaneous nerves, nearly all effects produced by
the simple saline bath will be heightened. But if the nervous
system does not possess sufficient power to resist this increased
irritation, general and special symptoms of overexcitement and
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which of course will neutralise every good
result, that might have been obtained from the simple saline bath,

2) If the irritation produced by the mother-lye-baths is well
adapted to the individual using it, metamorphosis in general be-
comes accelerated, and besides the curves of the daily variations
of the weight of the body obtain a similar and not inconsiderable
modification, analogous to those resulting from the simple saline
bath. — The increased metamorphosis, however, under the use of
the mother-lye-bath is by no means considerable, It may be shown
approximatively by the following numbers. Whilst during the
simple saline bath an increased consumption of 47,103 and 54
grammes of solid substances was necessary to repair the loss of
effete materials, an increase of 99,108 and 83 grammes respectively
was necessary during the mother-lye-bath, a difference not very
considerable. The variation in the amount of fluids can not be
taken into account, as it depended on the different cutaneous
function, which was particularly high during the simple bathing
days. Further elucidation is found in the following table :

debility will appear,

Total consumption by the organism
a) On the normal experimental days.

g e el e
by B 652 Grmm. 892 Grmm. | 1188 Grmm| 2732 Grmm,
by Mm. | 836 9902 9495 2 k(R
by Ma. 905 4. 88D 5 12240 fdd 2864 © |,

b) On the days of the mother-lye-baths.
by B.  |750,6G. (-}-98,5)[810,9 G. (—81,1)|1263,5 G.(-+95,5) 9824,943@:%2,9}'
by Mm. |1082,7,(-4246,7)|733,8 , (— 266,4)|1150,3,(--200,8)[2966,8,,(--190,8)
by Ma. [952,9 ,(-197,9)|804,8 , (— 80.2)|1464,3,(--240,3)| 3222 , (- 358)




The table speaks for itself. Only a possible error must b_e
mentioned. It might seem as if the refardation of metamorphosis

‘| was greater in the afternoons of the mother-lye-baths, than of the

| simple saline baths. But this is not the case. For the diﬂ’erer_me
is accounted for by the high temperature of the simple bathing
days, causing increased excretions of the skin in the afternoons.

The dimnished waste amounted :

1 a)intheafternoons of the B. Mm. Ma,
simple bathing days . —10 gmm. — 142gmm. — 80 gmm.
| b) in the afternoons of the
mother-lye-baths . . —81,1 , —2564 , —802 ,

Difference -+ 71,1 gmm. + 142,2 gmm. + 0,2 gmm.

Without the disturbing atmospheric influence in the simple
bathing days such great differences would not have appeared, and
| we are therefore not justified, to conclude from the numbers
| obtained, that metamorphosis is more retarded in the days of the
| mother-lye-baths than in the days of the simple saline bath. Nay,
| we further observed that in the afternoons of the mother-lye-
| baths the excretion of the solid urinary constituents was not only
| not diminished in comparison with that of the simple bathing days,
but even increased, and it becomes therefore very improbable,
that a retarded organic metamorphosis takes place in the after-
noons of the mother-lye-baths.

3) The increased metamorphosis in general is here also shown
| by a greater want of food and by a decidedly augmented remal
| eweretion, which cavses a diminution of the cutaneous and pul-

4 monary excretions. With regard to the solid urinary constituents

it 13 urea and sulphuric acid which constantly experience a some-
| what more considerable increase, than in the saline bathing days,
whilst uric acid and chloride of sodium appear in o rather di-
minished quantity in the urine,
These proportions are clearly elucidated by the following
table :






\observations, the mother-lye-bath is simply shown to act as a
4 proportionately powerful diuretic *), and further conclusions must

| ‘he guarded against.

4) The constant proportionate decrease of phosphoric acid in
the urine under the influence of the simple saline bath ceases under
Nihe influence of the mother-lye-bath to continue constant, nay it
| sometimes even experiences an increase. This is an observation of
:great importance, if we consider the essential relation which
phosphoric acid bears to the reparative process of the organism.
2 In general I found, that if the mother-lye-bath agreed with the
iudividual, the quantity of phosphoric acid excreted by the urine
is not only not greater, but even occasionally smaller, than under
the influence of the simple saline bath. The organism thus gains
as much and even sometimes more phosphoric acid (phosphate of
 lime) than under the influence of the saline bath alone. But if the
| mother-lye-bath produced too great an irritation on the nervous
# system, over-excitement follows, and consequently a greater
|quantity of phosphoric acid is excreted than under the use of .the
lsimple saline bath and sometimes even more, than is the case
lunder normal conditions. Thus the organism, instead of gaining,
{actually loses phosphoric acid (phosphate of lime).

Dr. Neubauer has lately proved, that in a great number of
Initrﬂgennus and nonnitrogenous compounds, ingested as food,
|oxalic acid appears as a regular product among others by treat-
'ment with permanganate of potash. Permanganate of potash, as it
is well known, enables us, to imitate and elucidate approximatively
the organic process of oxidation. The supposition naturally occurs,

*) From several observations of the general function of the skin, as
well as of the so called “bath-eruptions” and likewise of the condition of
excoriated parts of the skin, it has appeared to me highly probable, that
the whole organic metamorphosis in the cutaneons ad subeutaneous tissue
|  becomes considerably increased, both by the simple saline and by the mo-

' ther-lye-baths. If then any extraneous influences, such as hightened atmo-
¥ spheric temperature, bodily exercise, etc. increase the eutaneous secretion, a
' part of the metamorphosed produects will leave the body through the skin;
¥ otherwise these products réenter the blood and are expelled from the orga-
% nism by means of the kidneys.
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that oxalic acid as regularly appears in the organism itself. Thig |
is made probable by several observations, especially by the very
frequent appearance of oxalate of lime in the urine of diseased
persons. The strong affinity of oxalic acid to lime makes it
natural, that if it comes in contact with phosphate of lime, it will |
at once combine with lime, forming oxalate of lime. If then oxalic |
acid remains any length of time in the organism, that is to say |
:withnut being rapidly oxydized (transformed into carbonic acid),
it will combine with a greater or less quantity of lime, eventually |
liberating the proportionate quantity of phosphoric acid, which
had previously been combined with the lime. Till lately this ap-
pearance of oxalate of lime in the blood has been frequently dis
puted. But the positive proofs furnished by Garrod, Parkes and
Ducheck must have dispelled these doubts. Further elucidation is
obtained by a beautiful discovery of Neubauer, viz.'that sma
quantities of oxalate of lime are kept in solution by phosphoric
acid, and that they probably circulate in the blood, as well as
pass through the renal capillaries, in consequence of their being
held in solution by this acid. The above affords a material con
firmation to the view, which I based some years ago on a great
number of examinations of urine viz: that the quantity of oxali
acid in the organism bears a direct relation to the proportionate
excretion of phosphate of lime; and as this salt has an undoubted
reference to the formation of tissues, the importance of this circum-
stance with regard to the reparative process of the body becomes
established. The different bases with which phosphoric acid is apt
to combine serve as an explanation, how the acid, though partially
expelled from its combination with lime by oxalic acid, nevertheless
appears in the urine as a monobasic or bibasic,salt.

As in oxaluria the disproportionate amount of lime in urine
does not appear only in the form of oxalate, but in a great part
as phosphate of lime, we must form the conclusion, that the tri-
basic phosphate of lime circulating in the blood, becomes now
excreted in the urine as a monobasic or bibasic salt. If oxalic
acid increases in the blood, it attracts the lime and prevents it
from entering into organic assimilation, and thus a greater amount
of lime becomes effete and removed by the kidneys. If, however,
in a later period of metamorphosis the part of the oxalic acid becomes
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§ oxydized into carbonic acid, it yields its base (lime) again to the
J now stronger affinity of phosphoric acid.

J Thus any condition tending to impede the oxidation of oxalie
¥ acid into carbonic acid in the organism must, as a consequence,
A favour the excretion of oxalate of lime through the urine and the
| increase of phosphates in that liquid, as I have shown elsewhere.

| Now as one of the most frequent and important causes of
4 this retarded oxidation I must emphatieally point out the weakening
M of the nervous system. Thus if the irritation caused by the mother-
#lye be proportionately too strong for the individual organism,
| metamorphosis may be increased for the moment, but ultimately
{ retardation and relaxation must ensue as a consequence of the
previous overexcitement and with it the injurious increase of
A oxalic acid. We therefore find phosphoric acid not diminished, but
even increased in theurine. Such an overexcitement and subsequent
depression took place in consequence of the mother-lye-bath with
1 B. and even persisted for some time, whilst with Ma. and Mm.
this untoward effect was only transitory and appeared in that day
8 only, in which 9 litresof mother-lye were added to the saline bath
8 instead of the usual six. The increased excretion of phosphorie
Ml acid by B. on that occasion is accordingly to be accounted for

| The correctness of this view I have seen more and more
A confirmed in practice, and it also serves to explain, how in weakened
A individuals or wherever organic metamorphosis suffers retardation,
A4 a decrease of the bodily weight and deficiency of reproduction
4 are accompanied by an increased excretion of phosphates, and al-
| most invariably of more or less oxalate of lime with the urine.

If it should be urged in opposition to my theory, that in
physiologico-chemical investigations so much , weight ought not to
be attached to such inconsiderable differences of the excreted
phosphoric acid, as I have observed in my investigations, I readily
- admif the justice of this objection, however carefully the quantities
of phosphoric acid were determined by us. But as I find material
. confirmation of my views by medical practice in general, as well
| as by observations lately made in the most different diseases
| B Nauheim, T am induced to lay much stress on the slight dif-
4%
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from the skin®) and in consequence a diminished frequency of the

pulse.

Y ¢) The irritation induced an increased organic waste and if
|this was not repaired by an adequate supply, debility of the

| function of the heart ensued. In this case after the single meals

greater fluctuations took place in the decrease and increase of the

requency of the pulse, but in general an ultimate slight decrease.

R | T) The frequency of respiration invariably decreases more
b \considerably under the tnfluence of the mother-lye-bath, than under
\that of the simple saline bath, probably also in consequence of a
18l diminished tension of carbonic acid in the blood.

If we examine the above delineation, we find the frequency
of respiration invariably decreased with B, Mm. and Ma. With
Mm. and Ma, who both enjoyed uninterrupted good health during
ithe mother-lye-baths, with the exception of half a day, I attribute
ithis diminution solely to a diminished want of oxygen in the
lorganism. But as regards B, I cannot help again recurring to that
| distinctly pronounced overexcitement of the nervous system, though
the diminished frequency may also be partially due to a lessened
@ want of oxygen. It is will known, that exciting causes (for instance
mental emotions) are apt to accelerate the act of respiration; in
ithe same way depressing or weakening influences seem not but
to retard this frequency, and to this weakening influence of the
imother-lye-bath I ascribe in a great measure the considerable re-

tardation of the respiratory function with B.

I did not omit to calculate for each experimental period the
laverage of pulse and respiration, and from this the relation
between the two functions. Though the numbers can not claim
absolute correctness, the proportions afford the value of just com-
@ parison and permit an important insight into the effects of the
M mother-lye-baths.

) This excitation of the cutaneous nerves is not a mere hypothesis,
| In a patient, suffering from superficial scrophulous ulcerations of the arm,
| these places were almost completely dry in the morning before the bath, but
immediately after bathing an abundant serous secretion took place in them
and persisted the whole day.
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| could only be ascribed to the influence of the motherye-baths. I
have to add here, that the feeling of exhaustion did not cease
with the baths, but persisted for some days afterwards. I observed
| this in a still higher degree with patients, who made an imprudent
use of the mother-lye-baths. It only shows, that the excessive
irritation, exercised on the nervous system, produces durable weak-
‘nEBB,. similar to that due to overexertion of the merves. Thus
| great caution ought to be used in employment of the mother-lye. —

' Mrn. and Ma. only felt a disturbance of their usnal good health in
1 | that day, in which 9 litres of mother-lye were added to the bath, instead
1 of the usual six. In that particular day they felt greatly enervated for
'} some hours after taking the bath. — Thesame result was shown in
| patients; nay I have seen some using mother-lye-baths with 10 litres
‘{ of mother-lye for some time without the least appearance of
fatigue. Hence the different power of resistance against certain stimu-
lating causes possessed by individual nervous systems becomes evident.
J However, even on the other days of the mother-lye-baths M. and Ma.
M had o greater desire for rest in the evening than during the

gimple bathing days. Thus even when no personal feeling of
Al fatigue or derangement is felt during the day, we might perhaps

assume a somewhat diminished bedily power or activity under the
| use of the mother-lye-bath.

9) The effects of the mother-lye-baths are mot produced by ab-
sorption of water or salt. The non-absorption by the organism in
the simple saline-bath of either salt or water was already alluded
§ to above (p. 43); most accurate observations by weighing the
4 body before and after the baths, by comparing the quantities of
water taken and excreted during the normal experimental days
@ and the mother-lye-bathing-days, &e, lead to the same results in

| this series of observations.







experimental days. In this series we were likewise not quite free
from disturbing influences, which were caused by change of
temperature. This was lower in the normal experimental days,
than in the two following periods of 6 days, and it admits of no
doubt, that in a great measure it was due to that circumstance,
. that the cutaneous function was more considerable in the two last
periods, than during the normal experimental days. I have en-
deavoured, to eliminate this source of error as much as possible.
But in what dose and form ought we to take the cure-spring? I
have already mentioned above as the distinet result of my medical
experience, that the cure-spring possesses in its unmixed com-
position too great an amount of solid constituents for many in-
dividuals and is therefore apt, to cause gastric catarrh, abdominal
oppression, want of appetite. But diluted it has rendered me the

‘§ most material services, without ever causing any gastric disturbance.

4 Mixed with equal proportions of a certain drinking fountain it

Wl obtains a composition very similar to that of Ragoczy. I believe

. therefore not to be mistaken, if I promise a very extensive em-
| ployment to this diluted cure-spring. With this we made our ex-
i periments. We took daily in the morning 300 cc. of cure-spring

8| and 300 cc. of water (in pauses of 1/, of an hour three times

100 ce. of cure-spring and 100 cc. of water) out of our usual graduated
drinking glasses. To lose as little carbonic acid as possible, the
glass was first filled half with ordinary water and then the cure-
spring was added.

Te following were the results at which we arrived :

1) The drinking of 600 ce. of diluted cure-spring dn the
morning does not produce a diminution of the weight of the body,
but on the contrary, in most instances, an increase. In the morning
and afternoon hours the waste of the system increases, but during
| the night the excretions diminish again.

The following table will elucidate this proposition :












Fareretions

a) on the normal experimental days:

through skin | through thrﬂugh in- Total
‘and lungs kidneys testines
B (Ganm, Gmm. Gmm. Grmm.
' 1015,9 1812,7 1563,6 2082,2
]
M. 12485 1717,6 146,5 3112.1
Ba. 1215,6 1830,4 165,3 4211.,3

b) on the days of the cure-spring:

B.  |1847,3 (4 331,4)|1977,7 (- 165,0){318,8 (- 165,2)|3648,4 (- 661,6)

Mm.  |1528,5 (4-275,5)|1861,0 (- 143,4)(225 (4~ 78.5){3609,5( <+ 49?,4}1

Ba.  |1620,2 (--404,6)|1941,7 (++111,3)|1925 (- 27,2)[3754,4 (4 :':-43.1)I

The considerable increase of the cutancous and pulmonary
| excretions must be undoubtedly due in part to the effect of the
Cur-brunnen, but in part it was certamly caused by the hightened
atmospheric temperature, which will always have a great influ-
ence on the excretions. I thus admit, that if the atmospheric tem-
perature had been greatly lowered during the cure-spring days,
the increase of cutaneous and pulmonary excretions might have
possibly been much less or absent altogether. The kidneys would
then have principally undertaken the excretion of the watery par-
ticles and of course the renal function, not considerably raised

under the present state of the atmosphere, would have been much
§ increased. But as the imbibed water finds ijts issue through
the skin and lungs or through the kidneys according to the atmo-
spheric temperature, we are justified in concluding, that the diluted



cure-spring possesses no diuretic properties, but acts analogously in
this respect to ordinary water, increasing according to circumstances
etther the excretions of the skin and lungs, or of the kidneys. Thus
if in some diseases it is desired to increase the function of the
skin after drinking the Cur-brunnen, a hightened temperature must
be sought for. If in other diseases the action of the kidneys ought
to be raised, higher temperature must be avoided. These hints are
of importance in dealing with disorders of the skin, the bladder,
the kidneys, or with rheumatism, &e.

As regards intestinal excretions they were increased with all
three under the influence of the Cur-brunnen. But considerable in-
dividual differences are shown; with B. the increase amounted to
more than double, with Ba. to scarcely 1/7** of the usual quantity.
We thus find the daily experience confirmed. But let us guard
against considering the cure-spring as inefficient in cases, in which
the intestinal functions have been only slightly increased. Our
further investigations will show, that notwithstanding the very in-
considerable increase of intestinal secretion (as with Ba.) the spring
exercises a great influence on the organism. Thus the expression
¢it does mot act” (that is, it does not purge) is only justifiable
in the mouths of lay people and ought not to be employed by
physicians. Nor is it rational, to resort to the usual practice of
immediately increasing the dose, or the quantity of salt, as soon
as a purging effect does not appear. For experience shows often
enough, that such an effect will not ensue even after increased
doses, or if it does ensue, obstruction only becomes the more ob-
stinate after the cure. Indeed if increased intestinal function is
called for and does not follow after a dose of 600 ce. of diluted
Cur-brunnen, I only consider it justified in rare cases to increase
the irritation of the intestinal canal by larger doses or by the
administration of a more concentrated water. We may probably
conclude in such cases, that saline-water is mot the appropriate
agent for the realisation of the desired result, and a resort to
small doses of drastic remedies will in all likelihood confirm the
conclusion, I therefore nmever exceed a certain quantity of Cur-
brunnen and it must be admitted, that it is an absurd idea, to as-
sume that this or any other spring offered at the Spa, must in all
instances induce an increase of the intestinal functions. The secre-
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tory function and the muscular action of the intestinal canal are
two distinet matters. Disproportion of either may produce tar-
diness of evacuations, and therapeutics will only then pursue the
right conrse, when the real cause of disturbance is hit in each es-
- pecial case.
It has frequently been stated, that the Cur-brunnen and
-~ other waters, with chloride of sodium as the chief ingredient,
increase the biliary secretion and thus cause the intestinal evacua-
tions to assume a darker color. But as much as eyes are enabled
to judge, no increased exeretion of bile took place. The thin pappy
' evacuations usually possessed a light brownish-yellowish color.
' Thus T must call in question an inerease of biliary excretion at
least on the part of the Cur-brunnen. But I may observe here,
' that in our third series of experiments, in which a saline-bath was
used besides the Cur-brunnen, the urine of B. undoubtedly con-
tamned biliary coloring matter and likewise traces of bilic acid.
Chance only called our attention to this circumstance, which un-
fortunately was not followed up in our cure-spring-days. Possibly
1t may stand in conmexion with the simple increase of biliary
secretion, which is said to take place in general after the imbibi-
tion of a great amount of water. But with M. and Ba. no change
was observed in this respect.
The second part of the proposition is elucidated by the follow-
(ing table: ;

. ]



a) on the normal experimental days:

from 6,80 a. m. tol p.m.| from 1 to 7 p. m. |from7p.m.to6,30a.m.

through | through | through | through | through| through] through | through| through
akin amd tho the skin and thi the in- Jzkinand the the

lungs. | kidneys |intestines] lungs | kidoeys|testines| lungs | kidneys|intestines

Gmm, | Gmm. | Gmm,

B. | 3340 | 3090 | o | s016(6169| o |3736]|7974] 1586

Gmm. | Gmm. | Gmm. l Gmm. | Gmm, | Gmm.

Mm. | 3727 | 452,3 | 486 | 4095 |540,3 | 79,3 | 464,9 | 726,1 | 18,5

Ba. | 8077 | 4817 | 0 | 3183|4623 o0 |5265 |8889 | 1653

b) on the ecure-spring-days:

B. | 4111 | 5288 ‘ 164,1 | 456,9 | 659,6 | 28,1 |4?8,4 789,9

Mm. | 4743 | 709,6 ‘13{1 546,0

5786 | 95 |1027 578,1

455,4

Ba. | 429,3 | 653,2 ‘TE- 632,2

93,1 l 557,4 | 835,5

Difference:

B. |4+ 77,1|4129,7|+ 164,1|4- 149,34 42,7|+ 28,1|4 1048/ — 7,5

Mm, |-+ 101,6 +95?,3‘+ 81,4] - 186,5 |-+ 38,2|-4-15,7|+- 37,8|-153,0

Ba. |4+121,6]4+171,6|4+76 |+263,9|— 6,9+ 93,1]4-30,9|—53,4

This table requires no further comment, if we are only re
minded of the increased cutaneous function being caused by hightene
atmospheric temperature. It is shown, that the Curbrunnen, taken
early in the morning, displays its principal effects in the morning
hours. We find the principal increase in the intestinal and rena
excretions; in a minor degree the excretions of the lungs an
skin are promoted. A similar effect, but less intense, takes plac
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in the afternoons. By taking exercise at that period of the day,
the high atmospheric temperature had especially its effect. But
during night a diminution of waste takes place with the exception
of an increased cutaneous function. Intestinal and renal excre-
tions are diminished. As the cause of this can not be sought
in diminished ingestion, as further the increased morning and
4§ afternoon waste is in a great measure repaired by an increased
consumption of aliments, we can form no other conclusion but
the following : that this decrease of excretions indicates really re-
tarded organic metamorphosis or retention of certain substances,
If atmospheric temperature had not been so high in day-time, this
nightly decrease of excretions would most probably have ‘been
still more considerable, we should not then have found a plus in
' the space assigned for indicating the pulmonary and cutaneous
excretions, but probably a minus. '

3) Whilst taking the Curbrunnen, the organism is found during
the whole day saturated with water in a higher degree than on nor-
mal days.

This proposition may be deduced from the last table (p 62).
If we assume, that the cutaneous and pulmonary excretions con-
tained 75 per cent of water on the normal experimental days and
80 per cent on the cure-spring days, if we further deduct from
the renal excretion the known amount of solid ingredients, calcu-
lating the rest as water; if lastly we calculate, as regards the in-
testinal excretions 70 per cent of water on the normal days and
}'i"ﬁ per cent on the cure-spring days, and assuming 40 per cent to
be contained in the food taken morning and evening and 80 per cent

in that taken for dinner, we obtain the following result with ap-
proximative exactitude:
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b) on the cure-spring days:

3

| L

i 1 p. m. T p m. 6,30 a. m.

!

B. 4 3 Gmm. |+ 379 Gum. |+ 42 Gmm.

[ i

|

| v e 12 oy Wl LTS g
Ba. iy o Bl e T OTR  i

|

Though these numbers can only be considered as approxi-
| matively correct, they nevertheless give a decided and trust
| worthy answer to our question and correctly show the fluctuations
W of water in the organism with and without the use of the cure-
(spring. We learn, that while on the normal experimental days
4 the organism exhibits a certain degree of inanition of water at
|dinner hour, normal saturation of water takes place at that hour
Yin the cure-spring days or at all events a considerably greater
|amount of water than usual. The proportion varied accordingly
till 7 p. m. If a normal degree of saturation was exhibited at 1
(the proportion of water was greater at 7 p. m. than on the nor-
ymal experimental days. If a slight deficiency of water was shown
ila.t 1, no excess of water over the normal days was found at
7 p. m,, but about the same degree. During night the excretion
of water is invariably diminished. If then, in the cure-spring
‘days the excretion of solids is not proportionately increased an
increase of bodily weight must result. This was actually the case
‘with M. and Ba. We thus arrive at an observation, directly op-
% posed to the generally accepted view on the effects of saline waters.
‘But I can not doubt the correctness of the proposition: that a
‘moderate use of the cure-spring, not too strongly acting on the ex-
?Grm'oif.qf solids, induces, ceteris paribus, an increase of bodily weight
ami’: w occasions even then only a very slight diminution of bodily
weight, when (as in the case of B.) the intestinal excretions are
more than doubled, and the solid execretions of wurine also wvery
A considerably increased. If the weight of the body should diminish
b
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The same conclusion is justified by a proportionately in-
ereased excretion of sulphuric acid, which runs parallel with that of
urea and could not have its cause in an increased introduction of
sulphates into the organism. Uric and phosphoric acid, however,
show no constancy in their relations. They are increased with B.
and Ba., diminished with M. Their variation, however, was on the
whole inconsiderable, so much so, that we may conclude, the cure-
spring to have very little influence on their excretions.

If we now recur for a moment to the influence of the simple
saline bath on the same substances and on their excretion, a con-
siderable difference is shown. The metamorphosis of nitrogenous
organic particles appears much more considerable under the in-
fluence of the cure-spring, than of the saline bath. Thus we ar-
rive at the interesting result, that the organism /loses much more
nitrogenous materials by the former than by the latter, which
causes indeed a very inconsiderable diminution of nitrogenous
particles.

Thus the organism gains water under the influence of the cure-
spring and loses nmitrogenous substances out of its tissues™®).

A second essential difference is shown in the proportionate ex-
cretion of phosphoric acid. The saline bath causes a diminution
of excretion and thus a positive gain of phosphoric acid for the
organism. The reparative process must in my opinion become
thereby promoted sooner or later, and with it a persisting increase
of bodily weight will result. But under the use of the Cur-brun-
nen that excretion does not diminish and thus the organism does
not gain in phosphoric acid. The increase of weight depends here
hardly on formation of new tissues, but rather on retention of
water, which possibly may not last much beyond the time of
using the Cur-brunnen. A further consideration, however, teaches
us, that though no positive gain of phosphoric acid takes place,
the organism experiences a relative increase of phosphoric acid in

——

*) As regards the quantities of food taken during the series of investi-
gation the reader must be referred to the German edition ef Dr. Beneke's
work. It may only be stated here, that the differences in the exeretion of

urea and sulpliuric acid on the cure-spring days could by no means be due
to a larger quantity of ingesta.
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consist of chlorides. Thus the influence of these compounds must
persist during the afternoon.

As according to the researches of Mosler, the imbibition of
water in the morning causes an immediate increase of urea, we
may conclude, that the higher proportion of solid constituents
observed both in the morning and afternoon was at least partially
due to an inerease of urea. We may therefore consider it probable,
that part of the chlorides, ingested in the morning, remain in the
organism and display their peculiar effect even during the night.
The higher degree of watery saturation, in which the organism is
found during the cure-spring-days (as shown above) combines
probably its effects with the chlorides in the observed acceleration
of organic metamorphosis.

8) The increased desire for food is much less considerable during
the use of the cure-spring, than one would expect a priori and than
it is generally supposed.

It must appear strange, that with an increased daily ex-
cretion of 4—b'/s grmm. of urea on an average, the want ot food
has not been raised to a higher degree (26,3; 31,8 and 30,9 grmm.
more solid food, than on the normal days, perfectly satisfied our
appetites). Indeed the want of food was greater during the saline
bathing days, though the increase of urea was much less (the in-
erease of urea amounted to 1—2 grmm. daily, that of solid food to
47, 103 and H4 grmm. respectively, and that of water to 125, 142
and 90 grmm.). It is thus shown, that in general the simple saline
bath increases the appetite more than the cure-spring. If “practical
experience” will not agree with this observation, it is probably
on account of a decidedly hightened relish for food at breakfast.
But this meal stands alone in this respect. And even this increase
ean not be attributed to the Cur-brunnen but to the exercise in
the open air during its imbibition. For we found the same in-
crease of appetite at our breakfasts during the normal days, in
which no Cur-brunnen was taken, but the same exercise in the
open air pursued as in the cure-spring-days. Thus we may state,
that the desire for food is proportionately wvery little raised in
general by the cure-spring.

This conclusion is not unimportant. For it demonstrates, that
the increased waste, to which the organism is liable under the



use of the cure-spring, tends to the flesh and blood of the or-
ganism itself as it were, and the more justifies the view of the
accelerating influence of the cure-spring on the metamorphosis of
tissues. And in this respect the Cur-brunnen differs from other
agents promoting metamorphosis (sea-baths, sea-air, bodily exer-
cise &c.). With these a considerable increase of ingestion is re-
quisite, whilst with the cure-spring this happens in a less degree,
an increased excretion of nitrogenous materials taking place with-
out a corresponding increase of supply. I can only find an ex-
planation of this interesting circumstance in the higher degree of
saturation with water (under the use of the Cur-brunnen) causing
the want of solid food to be less intensely felt, than it would be
otherwise. It is true, the increase of appetite in water-cure-esta-
blishements is a generally admitted experience; but it still requires
to be decided, how much of this increase has to be put to the
account of altered diet, bodily exercise &e. and how much to the im-
bibition of water ; besides we don’t know, whether the saturation
of the economy with water takes place in the same degree by
using common water, as is the case with the water containing
chloride of sodium.

This consideration leads me, by the bye to an other reflection.
It was already mentioned above, that 600 cc. of diluted cure-
spring exercise a more accelerating influence on the metamor-
phosis of the organic nitrogenous materials than the same quantity
of ordinary water. The investigations of Dr. Genth for instance
show, that through an increased consumption of 2000 ce. of or-
dinary water the excretion of urea is raised from 40,2 gmm. to
46,6 gmm. in 24 hours. 600 cec. of diluted Cur-brunnen caused
with us already an increase of 4—5'/2 gmm. in 24 hours. This
circumstance contains a therapeuntic indication of some impor-
tance. If from some individual considerations the use of water
in large quantities is thought undesirable, the requisite accele-
ration of organic metamorphosis may be obtained by adding a
few grammes of chloride of sodium to a smaller quantity of
water. Herein the great difference seems to lie between the eftects
of water-cure and a course of the cure-spring, that analogous
effects are displayed by the latter from a considerably smaller
quantity of water.
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influence of the bath on the urinary secretion and on the fre-
quency of the pulse, and in this we perfectly gucceeded.

In this series of experiments the atmospheric temperature
was again much higher, than on the normal days. Otherwise no
disturbing influences interfered with the experiments. If thus the
proportions of the remal excretions varied considerably several
times with B. and Ba. no other cause can be found, than the
effects of the Brunnen and bath.

Both agents must be considered as highly conducive to in-
crease the renal secretion in particular days, whilst on the suc-
‘::Beding days a corresponding saving or retention took place.

. These relations appear often enough in such investigations and

T S - O

render the proposal lately made by a mathematician quite un-
f‘juatiﬁed, viz. that those days, in which the secretions had been
‘abnormally increased, should be unhesitatingly struck out, on
- the assumption that unknown and unusal influences must have
- taken place.

The essential results of our investigations may be comprised
~in the following propositions.

| 1) If in the morning 600 cc. of diluted Cur-brunnen are im-

- bibed and a simple saline bath taken, the effect of this combination

‘does not equal in general the sum of the effects of each single
¢

:'ggﬂmf. On the contrary the effect of the Brumnen is partially

estroyed by that of the bath and this the more, the sooner the
ath is made to follow the drinking of the Brunnen. This is
- especially owing to the strong diuretic effect exercised by the
bath, as is shown in the graphic drawing. Thus the greatest part
'Ltlf the water drunk in the morning (but without the whole of the
salt introduced with it) leaves the organism after the bath. In
this way a principal effect of the morning draught is lost viz,
 the intense watery impregnation of the organism. On the other
jand the bath produces a more increased desire for food at mid-
‘day (in consequence of its accelerating influence on the meta-

orphosis) than in the case of the exclusive use of the Brunnen,

hus in the afternoon, instead of acceleration of metamorphosis
effect of the cure-spring), retardation ensues (effect of the hath).

}'l‘he numbers given below will further explain the above pro-
Pposition.
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¢) in the combination days:
Gmm. Grmm, G, (rmm.
= 1377,3 1126,7 1179,9 3683,9
Mm. 1404,3 1131,9 1155,3 3691,5
Ba. | 1365,9 1151,5 1284,1 38015
Difference between a—c:
B. + 6441 + 2022 — 144,6 -+ 701,7
Mm. 4 530,8 4 102,9 |G| + 579,6
Ba 4 B76,5 + 310,9 — 297.2 + 5902
Difference between b and ¢:
B. -+ 978,3 IR — 2149 + 404
Mm. | 4 90,4 — 87,6 + 794 4 823
Ba. + 2074 — 92,2 — 132,1 -+ 46,1

The excretions are shown to be considerably increased during
the morning hours, then diminished in the afternoon in comparison
with the cure-spring days. It might seem from the table, as if the
sum fotal of excretions was always higher than on the cure-spring
days. This, however, is not the case. With Mm. certainly the in-
erease of excretions may be putto the account of the added bath;
it exclusively took place by means of the kidneys. With B. and
Ba. on the contrary the cutaneous excretion was also increased in
proportion to the cure-spring days. But the cause of this must

only be sought in the higher atmospheric temperature, to which
b






— 83 —

An increase of all excretions is shown in this table with a
ingle exception, insignificant though from special reasons. The
erease of cutaneous and pulmonary excretions is very considerable,

it is proportionately greater, than on the simple cure-spring
ys. It might seem again, as if the combination of the cure-spring
the bath promotes cutaneous excretion (similarly to the use
the saline-bath alone s. p. 23). But we must refer to the
observed diminution of this excretion during the mother-lye days
d remember, that on the combination-days the air was some-
es warmer than on the cure-spring days. Thus this excretion
raised even to an unpleasant degree during the afternoons,
(especially with B. and Ba.) I attribute therefore again the increase
of cutaneous and pulmonary excretions to the ‘higher atmospherie
temperature and not to the saline bath. Future investigations,
where the disturbing atmospheric influence may be avoided, must
decide this point.

The renal excretions are increased in proportion to the normal
experimental days with B. and Mm, diminished with Ba. — If
the cutaneous functions had not again been raised so consi-
derably, the renal excretion would have been more considerable
still and no decrease would have taken place with Ba. — In pro-
portion to the cure-spring days (s. p. 59) we find the renal ex-
cretions diminished on the combination days with B. and Ba.,, but
increased  with Mm. We observe thus anew the same individual
difference of effect, as we observed in the investigation of the in-
fluence exercised by the simple saline bath. With Mm. the saline
Ebath has again a specifically diuretic effect, notwithstanding the
high atmospheric temperature. The decreases with B. and Ba. are
readily explained from the superabundant cutaneous excretion.

~ 5) The increase of ewcretions under the combined use of bath
and Brunnen takes place in day time, whilst a diminution s in-
wariably observed at night, especially a dvminished excretion of water.

The proof is found in the following table:

6*
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Laxeretions

|
a) on the normal experimental days: |
i
from 6,30 a. m. tol p m.| from 1 to 7 p. m. |from7p.m.to 6,30, m, f
— Sk |
g I e L N e e R |
5 Gmm. | Gmm. | Gmm. | Gmm. | Gmm. | Gmm, | Gom, | Gmm. Grmm,
| 834,0' | 399,1 0 3076 | 616,9 | 0 3736|7974 | 1536
Mm. | 372,7 | 4523 | 48,6 | 409,50 (5403 | 79,3 | 4649 | 726,1 | 185
Ba. | 307,7 | 481,7 0 3783 | 4623 0 |526,5 | 8889 | 165,8
b) on the combination days:
B. | 3548 ': 865,0 | 167 607,4 | 500,0 | 19,3 | 559,0 | 571,9 | 49
Mm. | 4169 | 8587 | 1286 | 5909 |4703 | 708 | 5175 | 6376 o0
Ba. | 4094 | 731,3 | 2252 | 703,2 | 417,56 | 80,8 | 593,9 | 664,1 | 26
Difference:
B. |+ 208|1 4564/~ 176 |4-299,8|- 116,5];—{- 19,3+ 185,4|—225,56|— 104,6
Mm. [4- 44244064/ 80 |4-181,4|— 70 |— 85|+ 52,6/—88,5|— 18,5}
i
Ba. |4 101,7|4-249,6|+ 225,2|-+824,9 —*14,Fi!+ 30,8]4+-67,4|- 2248 —139,5'

The urinary excretion is seen to be considerably inereased in.
the morning hours of the combination days, both compared to the:
normal and to the cure-spring days. Thus the diuretic effect of the
saline bath is here again established beyond any doubt. During the:
afternoon of the combination days a diminished excretion of urine:
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takes place, it is true. But we have to consider the corresponding
increase of cutaneous function in consequence of the high tempe-
rature of the air, and thus the diminution is accounted for. During
the night, however, an absolute decrease of renal excretion ensues.
For though cutaneous and pulmonary excretions are heightened,
the decrease in question is prupnrtionate]}f more considerable than
this increase. Herein we recognise the peculiar effect of the cure-
isprmg In general I do not hesitate to affirm, that ceteris paribus
und'er the combined use r:gj‘ the Cur-brunnen and saline bath the ew-
ﬁi‘-&ﬁﬂﬂ- of the fcadneys is especially promoted and next fo it the
antestinal excretion.

Here again I have, however, to mention, that we fixed the pulmonary
d cutaneous excretions only as asum total, and though in general
hey do not experience an increase in consequence of Bath and
runnen, nevertheless a relatively increased proportion of their
carbonic acid is possible, an assumption which finds support in the
diminished frequency of respiration. :

e

As regavds intestinal evacuations, we made the same observa-
tion as we did on the cure-spring days. They increase during the
-'murning hours, that is soon after the imbibition of the cure-spring.
In the afternoon a slight increase takes place likewise (with an
insignificant exception as regards Mm.). During the night,
however, a diminution takes place, which is only to be considered
as a natural consequence of the previous increase.

6) The increase of weight taking place under the combined use
of Brunnen and baths is chiefly due to the retention of water in the
organism. But it may be, and no doubt is occasionally caused by
the assimilation and formation of new bodily substance. Thus the
combined use of brunnen and bath does not invariably cause a
‘decrease of substance.

7) Under the combined use of Brunnen r.md bath in the morning
the organism does not remain during the whole day in that state of
higher saturation with water, as under the sole use of the cure- spring.
This saturation is only found in a portion of the mor ning hours

and during night.

The proof of this proposition lies in the following numbers, which
are approximatively correct. If we calculate again the proportion of
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b) according to the above caleulation it

e ———

amounts on the combination

days to:

1 p. m. 7 p. m. 6,30 a. m.
with B. | — 296 Gmm. | 4128 Gmm. | — 30 Gmm.
M [P= 8020 Lo 19T aa Wi
., Ba. | —238 . + 265 4 22

It is evident from these tables, that the effects of the cure-
spring tmbibed in the morning are partially neutralised through a
saline bath taken in the same morning. From our knowledge of
the diuretic effect of the saline bath we can mot wonder at this
result. Whilst the organism is found in a much less degree of
inanition of water at one p. m. in the cure-spring days, than in
the normal experimental days (no inanition at all taking place
with B.), in the combination days the inanition of water is almost
equal to that on the normal days, and with B. even greater than
on these days.— At 7 p. m. the quantity of water in the organism
" is less with B. and Ba. on the combination days, than on the
normal experimental days and also less than on the cure-spring
days; with Mm. however, there is a rather more considerable
quantity, than on those two kinds of days. The result with B. and
Ba. is the more remarkable, as in the afternoons of the combi-
nation days 33,3 cc. more water and also more solid food (containing
water) was taken, than on the normal and cure-spring days. But this
loses in significance, if we remember the considerably increased -
cutaneous function. The result would also have appeared less different
with Mm., if a greater quantity of water had not been imbibed. On
the other hand the difference would have been greater, if the
cutaneous function had not been so considerably raised. — At 6 in the
morning the proportion of water is invariably more considerable, than
on the normal days, but with B. and Mm. somewhat less, and with
Ba. rather more than on the cure-spring days. 'With these dif-
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ferences it is rather difficult, to deduce a general proposition from
the last observations. However looking at all the various influences,
I believe, the following opinion may be justified: If besides the
imbibition of 600 cc. of diluted cure-spring in the morning a simple
saline bath be taken, the organism s found about midday in a
similar degree of inanition of water to that observed during the
ordinary mode of living; the same may be said of the evening
period (ceteris paribus), wiz. a certain excess of water extsting in
the orgamism, as s the case in the ordinary days; but in the early
morning there is rather more abundance of water under those in-
Sfluences, than under usual circumstances.

The difference of this result from that, found under the ex-
clusive use of the cure-spring, is clear (see p.65). Whilst there the
organism persisted in a higher degree of watery saturation during
the whole day; here the saturation is not greater in the middle
and atter - part of the day, than on the normal experimental days.
Only at night it is somewhat greater on the combination days.
The cause of this can only lie in the addition of the saline bath.
As we sought to explain the effect of the cure-spring in a great
measure from the persistent watery saturation, it evidently fol-
lows : that the addition of the bath, especially during the morning-
hours must paralyse to some extent the effects of the cure-spring.

From the above we also arrive at an approximatively correct in-
sight into the relation of the bodily weight in the combination
days. B. experienced on an average a gain of about 36 grmm. in
proportion to the normal days. Thus not only the increase of
weight, but also part of the weight of the increased excretion of
gsolids is covered by the retention of water. M. and Ba. on the
contrary experienced a gain of resp.: 102 and 128 grmm. of water,
whilst their respective increase of weights amounted to 159,5 and

- 160,3 grmm. This increase can only partially be explained through
retention of water. The other part must be attributed to a gain
of solid constituents and to a real new formation of bodily substance.
I do not by any means conceal from myself the circumstance of
the above calculation being only approximatively correct. But if
the result here obtained fully harmonises with the numerous
practical observations communicated above (p. 31), I feel the less
inclined to doubt the justice of the general and important pro-
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position : that under the coétancous use of diluted cure-spring and
| saline baths a persistent increase of bodily weight, that s to say
formation of new substance is not only not excluded, but under
certain circumstances even produced.

However inconsistent this prupusltmn may perhapﬂ appear
mth views formerly received, it is irrefragably confirmed through
| the above determination of the weights of the body. Among the
I‘mrcumstames alluded to I understand especially the increased
desire for and corresponding consumption of food. If such an
augmentatmn does not take place, certainly an increase of bodily
weight becomes very questionable; but then bath and Brunnen
;ﬂn not exercise their normal effects, but include some injurious
influences.

8) Under the use of Brunnen and bath the excretion of urea
and sulphuric acid in urine is increased. But the excretion s by
na means greater in all cases (here only once out of three) than

1 ‘Elmzfe-r the influence of the cure-spring alone.

- 9) The relations of the excretion of uric and pﬁﬂspﬁmc actd
i'amam very similar to those observed under the exclusive use of
the cure- -spring. This and bath combined produce a relative de-
gi::mu.uaa in the excretion of phosphoric acid. Here also the pro-
portion of albuminates and phosphoric acid changes in the organism

| in favour of the latter.

10) The excretion of chlorides is less in the second half af
gtwefm days of the use of the cure-?pﬂﬂg than in the first half,
saline bath being taken besides in that second half. The mtruduced
uantity of chlorides is now scarcely excreted, but a small portion
of them is retained in the organism. Hence the proportion of
albuminates and chlorides becomes altered in the organism.,
The following numbers will demonstrate these propositions :
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Fxeretions
a) on the normal experimental days:

o || v | e g st Ol

by B.| 1767 CC.| 45,56 G. | 31,59G. | 0,096G. | 230G, | 1,916G. | 11,266,

»Mm.| 1667 , | 499 ,, | 85,15, | 0,080 , | 3,04, | 208, |1084,

5 B&| 1781 ,, | 492 | 3431 ., [ 0115, | 2,69 .. | 198 ., 13,12 ,,
b) on the eure-spring days:

by B.] 1921 CC.| 56,4 G. | 35,56G. | 0,140G. | 2,38G. | 2,12G. | 1849G.

»Mm.| 1802 ,, | 58,7 ,, | 39,68 , | 0,054 ,, | 297 ,, | 226 ,, | 1879 ,,

n DR |F188R T 1H0E L 1M30ST ] 0,208 288 ST 121
¢) on the combination days:

by B.| 1870CC.| 564 G. | 35,08G. | 0,048G. | 241G. | 2,20 ,, |16,26 G.

_ Mm.| 1905 , | 615 , | 41,57 , | 0,018 , | 2,99 , | 2,56 ,, 16,91 ,

s Ba.] 1762 o | 59,0 44| 88,20 - § 0568 ¢, | 289 | 229 . | 1708 o2

Difference of a and e:

withB.[--103CC.|+ 9,9 G |+ 8,49 G.|—0,048G.|+-0,11G. | +0,29 G.|-+-5,00 G.

o Mm.|+ 238 . [4-116 , |+ 642 , |—0067,|—005, |+048, |+ 607,

sBal— 29, |4+ 98, |[+37 , | {0043, |40,20, (40,36 , | T-4,76,




Difterence of b and ¢

[ Gmm, (3mm.

Grmm. Gmm. | Gom. | Gmm.
withB. #
T Sl e 7l [

—0,092 | +008 | 4008 | —228

1

JMm| + 108 |+ 28 |- 189 | —0041 | 4002 1030 I 2155

2 Ba. | —130 | — 06

— 127 | — 0048 | 4001 | 4 0,12 ‘ —.1,98

These observations permit several important conclusions as re-
gards the practice at the Spas. The solid constituents of urine are
considerably increased on the whole, it is true, under the combined
influence of Brunnen and bath. But if we compare this increase
with that which takes place under the exclusive use of the cure-
spring, we find it is only greater with Mm., but less with B. and
Ba. Similar proportions are found as regards wrea. There is an
evident increase in proportion to the normal days. In proportion
to the cure-spring days, however, a further increase takes place
again only with Mm., and a decrease with B. and Ba, In examining
the effects of the simple saline-bath we found an increase of urea
of 0,8 and 2,2 grmm. with B. and Mm. within 24 hours. If then on
the combined use of spring and bath the effect of each were
simply added together, we should have to find on the combination
days a plus of urea of 47 grmm. for B. and of 6,73 grmm. for
Mm. But we find for B. only a plus of 3,49 and for Mm. a plus
of 6,42, so that even with him, notwithstanding the increased
excretion of urea, on the combination days a smaller quantity was
excreted, than could have been expected.

It seems, that we may draw from this the conclusion : that
if a saline bath follows in the morning the vmbibition of the diluted
cure-spring, i partially destroys the accelerating effect, which 4s
exercised by the latter on the metamorphosis of the nitrogenous ma-
terials of the body. Thus we have to proceed to other, than our
usual measures in our practice at the Spas, if we wish to obtain
the full effect both of Brunnen and bath. This result of our ob-
servation is the more trustworthy and striking, as in the cure-
spring days we only increased our solid food by 56,3; 31,8 and
30,9 grmm. ; whilst in the combination days we increased it by



96,9 : 105,4 and 106,5 grmm. respectively. We ought to have had
accordingly an increased excretion of urea in the combination
days. But as the desire for food was only inconsiderably hightened
during the cure-spring days and we had to draw the conclusion,
that the observed increase of urea was exclusively due to a more
intense metamorphosis of the real flesh and blood of the organism
(s. p- ©9), the quantity of urea found in the combination days
loses still more in its significance than the numbers indicate by
themselves. For the increased consumption of solid food in con-
sequence of the greater desire for nutriment no doubt furnished
here part of the material for the excretion of urea. Tt is thus the
more evident, that under the influence of spring and bath the
metamorphosis of nitrogenous materials becomes less accelerated,
than under the influence of the cure-spring alone. We shall obtain
bye and bye a satisfactory explanation of the cause of this in-
teresting occurrence. '

The sulphuric acid of the wrine is again excreted in the com-
bination days with the same proportionate increase in comparison to
the normal days as the urea. With Mm. we find an increase in
the combination days analogous to that of urea, with B. and Ba,,
however, not a diminution, as we might expect, but also a slight
increase. The latter, however, is so inconsiderable, that it might
be put to the account of the limits, within which the numbers
may be faulty. Even if we should hesitate to admit this as regards
Ba., the increase is so inconsiderable, that no further conclusion
can be deduced from it.

Uric acid is diminished in proportion to the normal days with
B. and Mm., but increased with Ba. In comparison with the cure-
spring days, however, a decrease of uric acid took place in all
three of us. This seems to be no accident, and the less so, as
under the exclusive use of the saline-bath a slight diminution of
uric acid took place with B. and Mm. I believe therefore to be
justified, in forming the proposition, that under the influence of
the cure-spring and bath the excretion of wric acid is somewhat
less, than under the influence of the cure-spring alone.

As regards the phosphoric acid of urine the relations are quite
similar under the use of Brunnen and bath to those taking place
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under the use of the cure-spring alone : slight increase of ex-
eretion with B. and Ba.; slight decrease with Mm. Indeed the
difference in both series of experiments is so small (0,03; 0,02 and
0,01 grmm.) that it deserves no notice. If then the exclusive use
of the saline bath occasions a diminished excretion of phosphoric
acid (that is a saving of this acid [s. p 28]), it follows, that in
this respect also the effects of the combination are not equal to
the sum of the effects of the simple agents. We rather have to
state, that under the combined wse of bath and Brunnen the checking
influence ewercised by the former on the excretion of phosphoric
acid is in a very great measure destroyed by the Brunnen. But by
a further reflection the diminished effect of the bath through the |
spring appears less significant, than it would seem to be according
to the numbers. I may in the first instance refer to the remarks
made above, as regards the relative gain of phosphoric acid
under the use of the cure-spring alone. But then the following
circumstance is also to be taken into consideration. In the com-
bination days 100 grmm. more of solid food was consumed on an
average, than on the normal experimental days, and 40—70 grmm.
more than on the cure-spring days. If we even assume that the
increased ingestion of 30—60 grmm. of solid food, including an
increased introduction of phosphoric acid causes the inconsiderable
increase of the excretion ot phosphoric acid in the cure spring
days and the pretty equal increase in the combination days (with
B. and Ba.), so that this quantity of phosphoric acid was not re-
served for the benefit of the organism (at least with B. and Ba.),
at all events the greater proportion of phosphoric acid introduced
into the organism in the combination days with the 40— 70 grmm.
of food was retained in the organism under the influence of Brunnen
‘and bath. We thus arrive at the result, that notwithstanding the
excretion of equal quantities of phosphoric acid to those on the
normal days, a gain of phosphoric acid happens for the economy.
Ft th.ua perfectly harmonises with my views concerning the
physiological importance of phosphoric acid, that many persons
(s. p. 88) experience a gain of bodily weight (under the influence
of bath and spring) which could scarcely be explained as a simple
consequence of retained water. It is therefore wrong to assert,
that bath and spring combined invariably produce a diminution
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of bodily weight. This result may no doubt be obtained; it re-
quires some dietetic measures to produce it, if it is thought
desirable. But if the weight decreases without any change in the
quality or quantity of alimentation, it is probable, as already
mentioned above, that some injurious influence is in action, and
great caution in the employment of bath and spring is to be en-
joined. I beg especially to add, that the accelerated metamorphosis
of nitrogenous compounds under the influence of the cure-spring
is by no means opposed to the increase of weight. There are
many circumstances, under which an excess of albuminates in the
organism leads to emaciation, as I have shown elsewhere®). In
these very circumstances a withdrawal of a certain amount of
albuminates tends to prevent further emaciation, provided always,
that there is no absolute want of the other organic and inorganic
compounds requisite for the new formation of tissue.

To resume briefly : the simple bath alone occasions a di-
minished excretion of phosphoric acid; the organism gaining a
corresponding amount. The cure-spring alone causes a slight in-
crease of this excretion, it is true, but in consequence of the con-
siderably accelerated metamorphosis of nitrogenous compounds
albuminates and phosphoric acid enter quite a different pro-
portion after the cure than before, and this in such a manner
that phosphoric acid experiences a relative increase. Cure-spring
and bath combined act on the quantity of phosphoric acid in a
similar manner to the eure-spring alone. But the eventual gain of
phosphoric acid for the organism is somewhat more considerable,
than under the exclusive use of the cure-spring, because the want
of food is heightened and thus an increased ingestion of phos-
phoric acid takes place with the introduction of the other in-
gredients. The quantitative chemical differences may be extremely
small between one day and another. But a course continued 4, 6
or 8 weeks must produce the most considerable changes in the
proportions of the single integrating constituents of the. body. On.
this change, beyond any doubt, the great importance of the course!
rests in a great measure. It is a very just demand of 'Vt}cﬁafw’s:r
that the physician ought to accustom himself “to think mikro--

# (f. On the development of oxaluria by F. W.Beneke. Gottingen 1852..




scopically”. But let us not forget the composition over the form
and let us attribute an equal importance to the mikrochemical
thinking.

To the elementary particles constituting the form of the or-
ganism nutritive material is supplied, the integrating constituents
of which stand én perfectly fized proportions to each other. Normal
nutrition results from the immutability of these proportions. Their
slightest derangement must produce alteration of the former. With-
out a careful attention to this neglected part of our physiology
and pathology and especially without an exact study of the re-
lations, in which the organic constituents stand to the inorganic,
medical science will always remain very deficient and imperfect.
But as according to all probabilities new supports are to be ex-
pected in this direction not only to pathology, but also to Thera-
peutics, the highest aim of the physician, more labor ought to be
bestowed on this field. Though this would be more difficult, than
the study of morphological objects, the results would reward labor
in a corresponding manmer.

Lastly we have to refer to the chlorides. Their quantity in
the urine is greater on the combination days, than on the normal
- experimental days, but less by 2,23; 1,88 and 1,33 grmm. than on
the corresponding cure-spring days. It is difficult, to ascertain the
exact cause of this circumstance. The saline-bath alone and also
the mother-lye bath scarcely (if at all) diminish the exeretion of
chlorides.

It is very improbable, that during the combination days much
more of the chlorides should be excreted through the skin and
intestines, than on the cure-spring days, especially as with Mm.
no increase of excretion took place through skin and lungs, though
the decrease of chlorides in the urine was found as well with
him, as with B. and Ma. The ingestion of chlorides was, however,
greater on the combination days, through the increased con-
sumption of food and not less than on the cure-spring days. Thus
we are compelled to assume, that during the prolonged continuation
of the cure-spring and just in consequence of this continuation, the
excretion of chlorides becomes diminished. We found above, that in
!;]:e first 6 cure-spring days, not only the whole quantity of chlorine
introduced with the spring, but even more chlorine was excreted



by the urine, than on the normal experimental days. For thi
lgtter excess no other source could exist but the organism itself,
It may be presumed, that only a certain quantity of chloride of
sodium (individually differing) is disposable for egestion out of the.
orgamsm by an increased imbibition of water, and that, thisy
quantity once exhausted, the increased introduction of water is.
unable according to the laws of diffusion to dissolve any more of!
the chloride of sodium of the organism. Thus it will be found,
that in a second and third week of using the cure-spring the.
chlorine of the urine is diminished in proportion to the first week,
But there is an other cause of the diminution of excretion of the:
chloride of sodium. Plouviez and Vogel (s. p. 1) maintain, having:
found, that by a continued use of chloride of sodium or of the:
cure-spring of Nauheim the blood gains in its proportion of’
chlorides and loses in that of albuminates. We have no reason to.
doubt the correctness of this observation. According to the laws:
of diffusion ascertained by C. Schmidt of Dorpat it even obtains.
a high degree of probability. Schmidt found, that for every
quantity of albuminate withdrawn from the blood a diffusion
equivalent of salt may be retained in it, or absorbed by it. — Now
as the cure-spring causes a not inconsiderable increase of excretion
of albuminates, it becomes probable, that a retention of chloride
of sodium by the blood follows, and thus not more but rather
less chlorine will find its issue, than that introduced with the
cure-spring. Indeed it is possible, that this retention began to
appear with B. and Ba. in the second week of the use of the
cure-spring. For whilst 5,14 grmm. of chlorides were introduced
daily with the cure-spring, only b and 4,76 grmm. respectively
were excreted with the urine. But these fluctuations only allow
conclusions as regards a possibility. The certain proof can only
be furnished by further researches. Thus much, however, we may
assert, that by a continued use of cure-spring the proportion of the
albuminates to the chloride of sodium s similarly modified in the ||
organism as that of the albuminates to phosphoric acid, and we ||
may certainly see in this an important curative influence of saline
water against certain morbid conditions, |

11) The curves of the quantities of wrine and of its solid

constituents excreted hourly experience eonsiderable variations under
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the use of spring and bath. The powerfully diuretic effect of the
bath becomes here most evident. The variations of both curves
are only partially of the same kind,

[t is clear, that the saline bath following the imbibition of
the cure-spring in the early morning considerably increases the
quantity of urine in the morning hours, whilst in the afternoon it

is scarcely and in the night inconsiderably greater, than on the
: normal days. The corresponding increase of urinary excretion with
Hlall three of us in the morning hours can only be considered as
M the consequence of the bath.

To cause this effects to appear very distinctly, the bath was
M taken at other hours in the first three days of the combination
¥ period, than in the last 3 days. The increase of the urinary se-
8 cretion appeared chiefly in the bathing hour itself, then continued
from 1 to 2 hours afterwards, and ultimately ended in a diminution
as compared with the normal days. The graphic drawings are
fl executed according to the results of the first three days of the
'l combination period. In these days B. bathed between 8Y2 and 91/s
f a. m, Mm. between 9%/2 and 101/2 and Ba. between 10%/2 and 114/.

Fvacuation of urine:

Eeiﬂ[[;eh{?:{: 81,—91; | 9L—1070 1101, —1115| 111,—1 1—3

by B. |. 36 CC. | 837 CC. | 201 CC. | W7 CC. | 46 CC. 66 CC.
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But when the bath was taken by Mm. between 8!/2 and 91/,
by Ba. between 942 and 10%/2, and by B. between 10!z and 111/3,
the quantity of urine amounted in the same hour to
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The diuretic effect could not be demonstrated more clearly, §
and if the increase of urinary excretion was less considerable:j
with Mm. and Ba. in the bathing-hours of the second 3 days, thani
in those of the first, I have to observe, that the cause has to be:
exclusively sought in the greatly heightened cutaneous function:
during the morning hours of the second 3 days. ,

Their cutaneous and pulmonary excretion in the morning:§f
hours amounted to :

ontiefrst 9q day | 8d day | 4th day | 5th day | 6th day

withMm.| 256 Gmm. | 370 Gmm. | 363 Gmm, | 455 Gmm. | 560 Gmm. | 497 Gmm.
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The proportions of solid constituents of urine, hourly excreted,,
were quite corresponding to the quantities of urine. They alsos
experience a considerable increase in the morning hours, wheni
the saline bath has been taken in addition. During the afternoon:
they are almost perfectly equal to the quantity excreted on the:
normal days, becoming more considerable again during the nfght..
Here again it can be demonstrated with the greatest certainty,,
that it was the bath, which caused the increased excretion in the:
morning hours, for the greatest amount of solid ingredients is:
again found in the bathing hours. When bB. bathed between 81/a
and 9%/2, Mm. between 942 and 10'/2, Ba. between 10%/2 and 11/,
the following amount of solid ingredients was excreted :
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hefore 81/ 81/, t0 91/, \Hi;"r_.l[}lllfz 1(}:;!_11:;11 111,—1 l j ki)
f. m. pr. hour i &
ith B G, |  Gmm. (vmm. G, Gmm. G,
QR 45 124 | Bu 9,54 1,76 9,67
2 M. | 2,28 3,68 4,59 3,37 2,72 242
o Ba.| 244 2.90 9.86 431 2,47 2.56

But when Mm. bathed between g1/, and 94/2, Ba. between
0/, and 10%/2 and B. between 101/2 and 111/s, the excretion of
solid constituents amounted in the same hours to:

Lwith B (Fmm. (Gmm. Grmm. {(mm. (Fmm. (Gmm.
‘ 1,42 3,13 3,64 3,86 2.98 3,34
W | | 225 1,23 403 8,75 2,33 2,92
* Ba ‘ 2,13 ‘ 2 32 3.3 3,26 238 2,39
|

These proportions very readily explain, how on the com-
bination days the desire for food was greater at dinner-time, than
on the normal and cure-spring days. But an other conclusion of
great importance may be deduced from the sums of the quantities
of urine and of its solid constituents excreted in the single periods:

a) on the normal experimental days:

[ Quantity of urine Bolid constituents of urine

fr. 61, to 1| fr. 1to 7 |fr. 7 to 6,|fr. 6%, to 1| fr. 1to 7 }£r. 7 to Bl

5 o, CC. O Gmm. Gmm. Gmm.
' 3875 599,8 779,8 11,63 17,11 17,59
Mm. 437 523,3 7070 15,28 16,98 18,56

Ba. 467,6 446,3 867,3 14,09 16,02 921,65







==l ==

This table clearly indicates the increase of urinary secretion
in the morning hours of the combination days compared with the
cure-spring and normal days. We now learn the reason, why we
found the saturation of the organism with water much less at
noon of the combination days, than on the cure-spring days and
about as great, as in the normal experimental days.

If the imbibition of 600 ce. of diluted cure-spring is soon
followed by a simple saline-bath, the urinary exeretion becomes
considerably increased, and thus the effect of the imbibition, which
consists in keeping the organism in a higher degree of saturation
with water, is more or less lost towards the middle of the day.

As we ascribed the most material effect of the cure-spring to
this saturation with water, diminished saturation must produce
diminished effect. And thus we found against our expectation, the
sum of solid constituents of urine not greater with B. and Ba.
under the use of the bath & spring, than under the exclusive of
the cure-spring, but on the contrary rather smaller. The increase,
which took place with Mm., did not reach that proportion, which
might have been looked for after the investigations of the effects
of the saline bath.

We ought to expect a priori a similar relation to that, found
concerning the supply of water under the use of spring and bath,
if chlorides are introduced early in the morning.

The notion lies very near, that, the quantity of urine being
considerably increased in the morning hours of the combination
days, the organism should lose not only the water, but also the
greatest part of the chlorides ingested in the morning. But this
does not appear to be the case. Though our determination of the
quantity of the solid urinary constituents be only approximatively
correct, it shows, that in the morning hours of the combination
days about 59; 64 and 4,7 grmm. more of solid urinary consti-
tuents have been excreted, than on the normal days. But as we
found (p. 36), that under the exclusive use of the saline bath in
the morning about 2 or 3 grmm. more of solid urinary constituents
were excreted, than under ordinary mode of living, and as there
18 no reason to assume, this effect of the saline bath to fail in the
combination days: it is clear, that if 5,13 grmm. of chlorides have
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We find the same result as under the exclusive use of the
bath (p. 39) and no other explanation need be sought for, than
that given above. The small sinking in frequency during the night
forms a deviation, for under the exclusive use of the bath a small
increase takes place. DBut the variations are so insignificant, that
1 should not dare to base any conclusion on them.

We endeavoured, however, to elucidate another point, viz.
the decreased frequency of the pulse after the bath ; we wished to
find out, whether this would differ according to the greater or
smaller distance of the bath from the last meal.

In order to receive an answer to this question, we bathed in
the first three days of the combination period at another bour
after breakfast, than in the last three days. The result of our
observations was : that if

B.bathed 1 hour after breakfast, the frequency of the pulse diminished by 4,7beats

H' bk :-3 ¥ n 1 " " b ) ] 17 b n 11 n
Mm" i3] 1 1 b ¥ 11 12 n n 1 17 "t EiT 11
h‘Im' " 2 N n n *3 11 1 n th] 11 n ]'D th)
Ba' ” E 11 1 13 1 1 1y 7 " 1 k) ?FT 1
Ba' 1" 3 1 11 1" n n »n 11 1 1 813 "

From this it becomes probable, that the diminished frequency
of the pulse, invariably produced by the saline bath, is the more con-
siderable, the longer the bath was distant from the last meal.

This point, of course, is of therapeutic importance, but it
is readily explained, if we consider, that the ingestion of a meal
always increases the frequency of the pulse, and thus serves as an
opposition to the diminished frequency resulting from the bath.

As regards the respiratory frequency, a glance at the curves
suffices to show, that it stands somewhat lower on the com-
bination days, than on the cure-spring days and also lower, than
on the nmormal experimental days. For an explanation of this
phenomenon we have again to recur, as it seems to me, to the
diminished tension of carbonic acid in the blood (p. 41). Under
the special circumstances I, however, call particular attention to
the absolute or relative retardation of respiration at the end of
the bathing hour. This appears from the curves, and is manifestly
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selected for attack, and on the different ways, through which the
single agents exercise their action.

But if the physician has to select his remedy in each case
according to the development of the disease, the happy result of
his treatment will depend, as well on his pathogenetic knowledge,
as on his right appreciation of the mode of acting of his remedies.

Our warm saline bath of 25° to 26° Réaum. (88° to 91° F.)
undoubtedly exercises its chief effect through the cutaneous ner-
vous system. The irritation produced on the cutaneous nerves is
forthwith manifested by a diminished action of the heart and aun
increased diuresis. All further general effects may be readily de-
duced from this primary action.

Is it probable, that this daily irritation continued for some
time, produces a lasting effect on the nervous system or in other
words, is the ultimate result of the bath based on a direct change
in the condition of the nervous system? Further, in case of the
answer being affirmative, may we consider this change as bene-
ficial and connected with greater energy of the system in
question ?

The investigations detailed above, and my observations made
in regard to patients, have shown with certainty, that if the or-
ganism is endowed with a somewhat strong nervous system, aslight
chill is produced on entering the bath and soon followed by a
pleasant sensation of warmth. After the bath a feeling of freshness
and general ease appears, and during the whole day neither fatigue
nor overexcitement is felt. With such individuals no languor appears
at the end of the course. On the contrary the feeling of general
ease and energy is greater than before.

But it is otherwise with individuals complaining of that. conge-
nital or acquired “general nervous weakness”, which, whatever
be its cause, does not depend upon certain organic lesions of the
nervous system or on certain derangements of metamorphosis.
For there sometimes the irritation, caused even by the simple
bath, is too strong. The chill produced in entering the bath, will
occasionally continue for a long time and not cease during the
whole period of bathing, Instead of the sensation of freshness,
languor is felt afterwards. The diminished frequency of the pulse
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action seems to be based, in my opinion. The irritation directed
towards the skin is forthwith followed by a considerable increase
of renal excretion, and without loss of power an increased waste is
forced on the organism for a fixed time.

The next result is an increased want of food at the time of
the succeeding meal. In the period following this meal no further
acceleration, but diminution of metamorphosis takes place. The
former loss becomes more or less repaired. In this relation we
recognise the possibility of a highly salutary action on the ma-
terials of alimentation and on the nutrition of the organism.,

It is manifest, that the quality of the repairing material, that
is of diet, must be of the greatest importance.

The opportunity is afforded to us, of supplying for the loss
of a certain quantity of organic materials perhaps an equal
quantity, but of a very different quality. Only with an exact
determination of diet, adapted to each particular case, this
opportunity may be profitably seized. — But I repead it, with-
out the most exact dietetic measures successful cures must be
rare. It lies now in our hands, to promote assimilation or
retrogression in the organism, and according as the one or the
other is materially required, the diet must be either of a more
animal, or of a more vegetable kind, either more or less nitro-
genous &e. — If increased retrogression is desirable, as it some-
times happens, we possess a remedy in the bath and especially in
the mother-lye bath, which attacks the nervous system and secures
the required curative results. Circumstances may arise, which
require the nervous system to be irritated and even weakened, in
order to impede the process of assimilation. Men, who describe
themselves as inexhaustible, but have attained to a troublesome
degree of obesity in leading too easy a life, or suffering with
eczema, rheumatism &c., belong to this category, as well as robust
women, with whom it is perhaps desirable to retard the develop-
ment of fibroid tumors of the womb, of ovarian enlargement &o.
In such cases the energetic use of the bath is indicated.

But these cases are not the most numerous, and even in them

the too bold use of mother-lye and stream baths can not often be
resorted to with impunity. '
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point*), which is a real necessity for pathology and thera-
peutics. g :

The practical hints, based on these communications are easily
deduced from them.

[ commence with repeating, thatindividuals with weak nervous
systems must take the saline-bath with caution, and abstain
altogether from the mother-lye bath. Such patients are only allowed
to bathe every third day at first, and for a short time merely or
in diluted saline water, and if even then signs of overexcitement
appear : the saline-bath must be considered as totally unfit for
them. This warning cannot be urged with too great earnestness,
for experience has taught me, that mother-lye and stream baths
are frequently recommended without the knowledge of their easily
ensuing injurious consequences. On the other hand patients often
use the baths on their own accord and only discover too late their
mistaken notion, as regards the effects they expected.

We further deduce, that the best time for bathing is the
forenoon, for only then we are enabled to support our curative
measures by the chief meal of the day. But the bath must not
follow breakfast too soon. Apart from the disturbance of digestion,
which could result from this, our observations (p. 103) show, that
ist effects on circulation and respiration and eventually on the
processes of metamorphosis may be partially obstructed through
the influence of the previous meal. Therefore at least two hours
ought to intervene between breakfast and bath.

Under circumstances, and where retrogressive rather than
progressive transformation is required, it seems advisable, to bathe
fasting. But this is only to be permitted to strong individuals, as
the attack on the nervous system is more powerful in that con-
dition, than after a previous breakfast. But should the bath have
been taken thus early, the breakfast must not follow immediately
afterwards, as is usually done, but about an hour ought to elapse
first. It is also to be considered, that under these circumstances a

*) The experiments of Richardson on the effects of the injection of
lactic acid into the blood are here called to mind. But it might be left

undecided, whether they more indicate altered relations of endosmosis and
exosmosis, than irritation of the elements of tissues,
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marked increase of the frequency of the pulse appears after break-
fast and this is not always desirable. — If the bath is taken after
the first breakfast, it seems unadvisable, to take a second break-
fast, because that effect of the bath, which accelerates the trans-
formation of organic particles of the body, would be thereby frus-
trated. But when the decrease of pulse after the bath is soon
followed by a considerably increased frequency and accompanied
with a feeling of languor, I recommend some broth or wine after
the bath, to prevent the above unpleasantness. With regard to
diet itself and especially to the hour of dining, no general rules
can be laid down, asindividual considerations must decide in each
separate case.

We learned, that the afternoon was the period in which the
reparative process is especially active. It follows, that every great
exertion has to be forbidden at that time, if that process is to
be kept in view, whilst patients, with whom a retrogressive meta-
morphosis is more desirable, are to be recommended to take long
walks in the afternoon. But I call to mind the increase ot frequency
of pulse appearing in all cases after dinner. If guch an increase is un-
desirable a very quiet conduct is doubly necessary, and thus the
first hours of the afternoon ought indeed always to be spent in
comfortable ease and quietness.

These short hints may suffice. Modifications will always be
demanded by a careful examination of each individual ease. Though
our investigations refer only to the general effects of the bath, I
have to mention, that certain local effects especially on the skin
and female sexual organs are not of less importance. But into =
these considerations I will only enter after communicating further
practical observations and facts.

As to the second part of the curative resources of Nauheim,
we have to refer to its “drinking springs”. The organ first mvaded
by them is the stomach and intestines. Though little is generally
spoken of this first invasion, it is nevertheless of considerable
importance, so that temperature, quality and quantity of its
constituents, as well as the quantity to be imbibed, are all of the
utmost consequence. As regards our cure-spring, its natural
temperature, as well as that of the diluted cure-spring, of 17° and
10—120 R. (74° and about 55—59° F.) cannot be considered as -
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the cause of any special effects. Both, however, may possess some
advantage in certain cases over similar colder ones, as for example
the Kissingen springs. But the saline contents of our cure-spring
are too strong for most patients, and therefore I generally ad-
minister it in a diluted form. We know through the experiments
of Bidder and Schmidt, that cbloride of sodium stimulates the
stomach and increases the secretion of gastric juice. This can
scarcely take place without an increased flow of blood to that
organ. Continued daily for some time, it is manifest, that by
the introduction of saline water into the empty stomach, whilst
the gastric nerves become perhaps at the same period over-
excited, hyperacmia or catarrh of the stomach must ensue.

That this really takes place, is shown by many of the patients
complaining of gastric oppression, want of appetite, alienated taste,
furred tongue &e. after taking the undiluted cure-spring. But these
symptoms will not occur after the imbibition of the diluted cure-
spring nor any other injurious effect on the stomach, as far as I
can learn. :

But do this and similar springs confer direct benefit on the
stomach ? We must leave this question unanswered. For though
undoubtedly they frequently exercise a beneficial action on chronic
disorders of the digestive organs, this may be considered as an
indirect benefit, and if metamorphosis is unquestionably increased
in the glands and coats of the stomach and its nerves are
stimulated, I can not acknowledge this as a direct salutary result.

But our investigations scarcely admit a doubt of the powerful
secondary influence of the cure-spring on the process of trans-
formation. On this and the production of slight derivatory hyper-
aemic conditions in the digestive canal the total effect of our
spring may probably be reduced. The considerably increased ex-
cretion of urea appears as a specially significant sign of a
heightened metamorphosis of albuminates under the influence of
the cure-spring. The wateritself, as well as its saline contents, take
part in this effect.

Not all urinary constituents are excreted in an increased ratio.
The excretion of phosphoric acid scarcely exceeds the normal
amount, and that of chlorine is even left behind the normal pro-
portion, after some part of the course has elapsed. Through this

8
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tible increase of appﬁﬁtl‘.’.‘ at breakfast and after the ingestion of
the cure.spring must be rather considered as a consequence of the
" morning walk. If then the quality of the diet be rationally adapted
to the individual requirements, nature will be a sufficient guidg as
regards the quantity.

Great stress has hitherto been laid on the purgative effects,
said to be produced by the saline waters, and their principal
curative action was considered to depend materially on this result.
I willingly admit, that the so called “derivation on the intestinal
canal” produces benefit in several cases, but I can not conceal
from myself, that the material proof of such derivatory hyperae-
mia is wanting, whilst a heightened process of diffusion may exist
without it. But the derivation admitted, I have nevertheless shown,
that the general influence of the spring on metamorphosis appears in
an equally high degree, if the purgative effect has only been very
slightly exhibited. To say then, that in these cases the course was
inefficacious, would be highly unjustifiable. For, besides the gene-
ral effects mentioned, whether purgation ensues or fails, we have
unquestionably to expect promoted biliary secretion, as a known
consequence of the increased imbibition of water, besides a more
abundant secretion of gastric juice at meals following the ingestion
of a greater quantity of water, as proved by Bidder and Schmidt.

It is therefore my opinion, that so much importance ought
not to be attributed to this purgative effect. As regards the great
number of chronic constipations said to be cured by the saline
springs, I feel more and more convinced, that the greatest number
of these ailments is more baised on faulty innervation and mus-
cular function, than on disturbed secretion of the intestinal mucous
membrane, so that slight doses of aloes, rhubarb &ec. would more
readily obviate them, than our purgation waters.

A much more lasting improvement takes place, when the pur-
gative effect of the spring has been displayed very slowly, than
where it appeared with violence, or was enforced through large
doses. In these latter cases the patient may attain his purpose at
the Spa. But a few days after his return home, the old complaint
returns at an increased rate with an additional weakness of inner-
vation in consequence of the preceding overexcitement. These con-

giderations induce me, to shun the too violent use of the saline
B
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In the first place, as regards the combination itself, there can
be no doubt, that from physiological and practical considerations,
it is perfectly misplaced in numerous instances, in which it has
hitherto been recommended without further reflection or knowledge
' of the action of the separate agents. Apart from the gpecial effects
of the saline-bath, it produces in general a slight acceleration of
the metamorphosis of albuminates, a gain of phosphoric acid by
the organism and probably an accelerated metamorphosis of the
non-nitrogenous compounds (organic acids &e.). The cure-spring
on the contrary materially accelerates the metamorphosis of the
albuminates (and probably also of the non-nitrogenous compounds),
and causes not only a relative gain of phosphoric acid but also
an addition of chloride of sodium and water. The combination . of
both these general effects may form the therapentic requirements
under certain circumstances. But let us remember, that the saline-
bath induces, immediately after its employment in the morning
hours, a considerable increase of renal excretion (of solid consti-
tuents, as well as of water), that the want of food is not incon-
siderably increased at dinner, that during the afternoon on the
contrary transformation becomes retarded. Let us further recall
to our mind, that the diluted cure-spring causes the whole day an
increased elimination of solid constituents of urine, probably in
consequence of a higher degree of saturation of the organism with
water and also through the persistent effect of chloride of sodium;
and likewise, that its exclusive use increases only slightly the
appetite at dinner. Thus differences are shown of great importance
for practice. If the saline bath follows as usual 1, 2 and 3 hours
after the imbibition of the cure-spring, the whole of the ingested
water will be eliminated through the diuretic effect of the baths
fortwith or at all events before dinner. Thus the important
watery impregnation of the organism becomes frustrated. A
similar effect happens as regards the chloride of sodium, though
it will not be quite as completely expelled as the water.
Moreover the appetite, which was otherwise only sligthly in-
creased at dinner, is now raised considerably, and the acceleration
of metamorphosis during the afternoon hours yields to that retardation,
which is brought on by the morning bath. The consequence of
these relations is this, that the metamorphosis of albuminates is
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not at all or only very slightly higher in consequence of the bath
and spring, than in consequence of the spring alone. Besides we
are exposed to the danger of paralysing the material effect of
the spring by yielding to the heightened desire for food at dinner,
New organic formation may thus become promoted in the
afternoon, whilst we should have perhaps desired the acceleration
of metamorphosis. We also learned, that the bath alone procures
an absolute gain of phosphoric acid for the organism, whilst the
cure-spring only induces a relative gain of that acid. If bath and
spring act together, that effect of the bath becomes lost altogether,
and we gain less phosphoric acid, than we might have expected a
priori. Thus the advantage, which should result from the bath, is
pretty nearly lost by the at random combination, usually and
unthinkingly adopted in practice. Absolute gain of phosphoric acid
fails to take place, and the diminished influence of the spring on
the transformation of albuminates has the same significance as the
loss of the effect of the bath alone on this transformation. Nothing
is therefore left from the general effects of the bathing-course, but
increased desire for food at dinner and retarded metamorphosis in
the afternoon; for the increased metamorphosis of non-nitrogenous
compounds is probably also caused by the exclusive use of the
cure-spring.

How are these contradictions to be reconciled in practice ? — In-
deed no general rule can be fixed, but in each separate case we
have to consider the individual indications.

If it is requived to diminish the quantity of the albuminates
only in a very slight degree (but rather more the non-nitrogenous
compounds), whilst at the same time we desire to procure an ad-
dition of phosphoric acid for the organism (as in the case of de-
licate scrophulous individuals, amenorrhoea with slight degrees of
chlorosis), the exclusive use of the bath is sufficient and the spring
is contra-indicated. Reparative assimilation will be directly promoted
and local disorders removed, provided always that the bath does
not exercise a weakening effect on the nervous system, — If on the
other hand it is requisite to diminish the albuminates (and non-
nitrogenous compounds), but to procure for the organism a ralnth:a
gain of phosphoric acid and of chloride of sodium, the bath is
superfluous and the spring alone is sufficient (as in catarrhs of the
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respiratory organs, hyperaemia of the liver, the cunaeque?m of a
sedentary mode of living, and generally in retarded organic meta-
morphosis). Here again reparative formation will be promoted if not
during the course, at least afterwards ; for the pathological increase
of albuminates, whether in an absolute or relative proportion, 18
a frequent cause of emaciation, as I have shown elsewhere (I. c.
- page 28) I wish to add, that a relative increase of albuminates is
' especially frequent, when abundant quantities of alhuminous sub-
stances are consumed by weakly nervous individuals. For we must
not disregard the fact, that the relations between the strength of
the individual and the requisite nutritive material are as distinet
and marked, as between the single constituents of the food
itself.

If it is required to accelerate as much as possible the meta-
morphosis of the albuminates (and non-nitrogenous compounds),
whilst addition of phosphoric acid is not called for, but rather an
increase of chloride of sodium and water (the indication of our
predecessors to dilute the blood), asin rheumatism, gout &e., strong
individuals have to take the bath fasting, to breakfast from half
an hour to an hour afterwards and to take the cure-spring about
9 hours before dinner (at 11 or 12). People, who are less robust,
ought to take some coffee and bread before the bath, and a second
light breakfast between bath and cure-spring. Increase of new
formation may also take place here under certain circumstances.
But if this is decidedly uncalled for, but on the contrary its de-
crease demanded, mother-lye is to be added to the bath, a less
pitrogenous diet to be taken and besides long walks are to be
recommended in the afternoon.

If it is requisite, to produce a higher degree of metamorphosis
of albuminates (and non-nitrogenous compounds), than can be ac-
complished by the bath alone, and at the same time to change
advantageously the proportion of phosphoric acid, the spring ought
to be drunk early and combined with moderate bodily exercise.
An early and moderate dinner ought to follow. A bath is then to
be taken from 4 to 5 hours after dinner and a rather more abun-
dant supper is to follow in the evening; or the valetudinarian may
drink half the destined quantity of the spring in the morning,
bathe one or two hours before dinner, abstain from any fatiguing
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attendants of the patients, and a mature dcliher_a.tiﬂn as regardaitha
patients and his mode of living at the Spa itself, may possibly
lead to somewhat trustworthy results. In order to attain the ut-
most in this respect, I latterly request the patients themﬁfalves, to
mark down daily in a form, banded to them, ‘t-hﬁ‘l remedies, .tlfna}f
are using. They willingly undertake this task, which the Physlcla:n
alone could not carry out, and which affords great assistance in
the reports of cases worked out by the latter. I recommend a
similar proceeding to my colleagues.

Tt must be chiefly due to the difficulties mentioned above and
to the faulty views and conclusions engendered therefrom, that
we meet a whole series of very similar diseases in the most
different Spas. I was formerly physician to the whey-establishment
at Rehburg in Hannover, then for three years I visited regularly
a sea-bathing establishment, and lastly the two past summers 1 was
at a saline bath. Apart from the great number of consumptive
patients sent to the first establishment, and of scrophulous sufferers
sent to the two latter places, I found in all three a similar
quodlibet of diseased persons. I feel inclined to seek the cause of
this confused state rather in the uncertain indications of our
various sanitary resorts, than in a deficient diagnostic judgment
of the attending physicians.

To obviate this evil, is the most urgent task of the Spa-
-physicians. 1 have therefore taken the utmost pains, to trace the
indications for Nauheim as sharply as possible in the following
communications. The results are deduced from only a short period
of observation, it is true, and I am therefore far from considering
them as final and irremovable. But the indications, which I mark
down, I hope to designate as safe, and if they are strictly adhered

to — and the patients assist by their exactly obeying orders —
a beneficial result will not fail.

There is one circumstance I have especially to mention. We
are not often in the happy position, to be able, toremove diseases
with a single remedy, and it is therefore a wrong view to imagine,
that particular Spas will as safely cure certain ailments, as quinine
cures intermittent fever, Very frequently it happens on the contrary,
that a Spa acts very efficaciously against one important side of a
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to be applicable to the majority of those morbid eonditions, which
we are accustomed to ascribe to general, “dyscrasia”, and among
these serophulosis must be reckoned.

Blood consists of a number of simple or compound chemical
combinations and of certain formed elements. The composition of
these compounds and eclements is subject to constant changes from
hour to hour. But we have to consider, that for the quantitative
and qualitative proportions of the elements a normal measure
must exist, which can not be exceeded, and especially, that the
single chemical constituents must stand in a fixed relation to each
other, if health is to be maintained. But a “dyserasia”, in the true
sense of the word, consists in the removal of one or more integral
constituents out of its or their normal proportions; or in the ad-
mixture of a heterogenous substance to the blood. Such an anomaly
may be brought about by all those circumstances, which influence
the composition of the blood, as by food, inspired air, altered
state of the digestive organs or of their appendages, and — what
is of an especial importance — by disturbances of the nervous
system, which would then be unable to exercise its normal in-
fluence on the functions of single organs and on metamorphosis.
Dyscrasia may thus be developed in most different ways, it may
be acquired, it may be congenital. '

But it is equally clear, that the dyscrasia must become very
different, according as one or more of the integrating ingredients
of the blood have been pushed out of their normal proportion.
These differences sometimes render it impossible, to draw an exact
limit between one dyscrasia and another (for instance between the
rheumatic and scrophulous). Only single prominent symptoms -
permit a decided separation. But some of these symptoms are still
so little fixed, that the experienced physician is but too often
justified in his doubt, to what class he should put this or that

dyscrasia.

If we apply these remarks to scrophulosis, 1 do not consider
it in the least doubtful, that we have to deal with a genuine dys-
crasia, predominating in the greatest number of cases over this
or that local ailment, and arising either through a faulty com-
position or quantity of aliments, orin consequence of an hereditary -
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or acquired fflulty condition of the nervous system, or lastly (and
most rarely) in consequence of some local organic disease. But in
whatever manner the dyscrasia may have originated, its material
character consists in retarded metamorphosis, and I dare to pro-
' nounce it as a positive proposition, that the organic compounds
of the blood, both nitrogenous and non-nitrogenous, are patho-
logically increased, while the phosphates become pathologically
diminished.

I seek the proof of this statement, in cases of hereditary
dyscrasia, in the generally weakly or slowly developed osseous
system in instances of acquired serophula, in the considerable
excretions of earthy phosphates by the urine at certain periods of
the development of the disease, and in both cases in the frequent
and often persisting appearance of urates as urinary sediments, in
the fetid smell of pulmonary and cutaneous exhalations, in the
great tendency to hyperplasiae (not capable of development)
especially of the lymphatic glands.

To this general basis of serophulous ailments the most different
further faulty compositions may be added, producing a great
variety of disorders. At ome time we meet with a chlorotic, at
another with a blooming complexion, according as the red blood-
corpuscles are diminished in number, or normal. At another time
we find an intense disposition to the so called “formation of
acidity in the primae viae”, a phenomenon, which I attribute in
the greatest number of cases to a pathological increase of alkaline
bases. For in the first instance it may be generated by a long
use of carbonate of soda, and secondly it yields to no remedy as
safely and duringly, as it does to mineral acids. At another time
digestion offers no particular anomaly. Again the excretion of
earthy phosphates and the eventual poverty in these compounds
sometimes reaches a very high degree (I have seen children ex-
crete from 2 to 3 grammes of earthy phosphates daily, whilst the
normal exeretion should only amount to 0,1—0,3 grammes). At
another time the excretion is less. Sometimes the exhalation of
organic acid through the lungs is manifested by an almost in-

supportable smell, at another time this exhalation only takes place
temporarily and slightly &e. &e.
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tn the mean time, though previously scarcely any appmpriatﬁr re-
medy bad been left untried. Whilst formerly such assertions
appeared to me often doubtful, I am now convinced by facts of
the after, effects following bath and spring courses.

The physiological explanation and foundation of the_se rfamurks
~seem to me possible according to the above communications on
the general effects of bath and spring, provided that my views on
. serophulous derangement be admitted. We have seen, that by bath
and spring the relation between albuminates and phosphates un-
dergo a material alteration, the former diminishing whilst the latter
increase, moreover, that under the use of the spring by the in-
crease of chloride of sodium in the blood probably the retardation
of metamorphosis of albuminates is checked for some time
afterwards.

By these relations we counteract the very essential base of
scrophulosis, and therefore the modus operandi of the Nauheim
springs appears to me very intelligible.

One might object, that such changes in the proportions of the
integrating constituents of the blood might be obtained in a much
easier way by a judicious modification of diet and by administering
such remedies, as are apt to repair the deficient materials. To this
we may answer, that it is not in our power, and least of all n a
proportionately short time, to alter the proportions of diffusion by
means of diet alone. These proportions, once given, regulate the
assimilation and waste of newly added materials — a law, pre:
serving no doubt in part the species in the vegetable kingdom.

To attain our purpose, we must therefore resort to special

means, and among these springs and baths oceupy perhaps the
first place.

With reference to the “absorbing or resolvent” effects of the
saline springs, so much extolled of old, the disappearance of scro-
phulous swellings of glands or joints is certainly often effected
under the exclusive use of spring or bath. But the explanation of
this curative action does not seem to depend on specific pecu-
liarities of spring or bath. We must on the contrary rather recur
to the diminution of albuminates (and of non-nitrogenous organic
compounds) as well as to the change in the temporary fluctuations

9 .
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penetrate the origin of pathological phenomena, and to give a
rational account of the therapeutical results, is at all events more
useful, than a thoughtless acceptance of success with a probable
feeling of satisfaction. The former stimulates to further thought
and research, whilst the latter prevents the clear recognition of
our scientific deficiencies.

The following brief notes may find a place here and serve to

confirm the propositions enunciated above.

1. Miss — 20 years old — ophthalmia serophulosa. — Chronic conjunc-
tivitis with opacity of the cornea. Blepharadenitis. Complexion very pale.
Father and elder sister alive and “healthy”; mother died 17 years ago from
“pneumonia”. The patient was hrought up by hand—says she has suffered
in childhood with “inflammation of the brain”, but never with any signs of
serophula. Menstruation only commenced a year ago, but is now regular
and copious. Frequent ophthalmiae before its appearance; and since 3
months the disease has attained a very high degree. Tongue slightly furred.
Appetite pretty good and regular, evacuation retarded — Personal appear-
ance: emaciated. She feels herself less strong than formerly. Little objection
can be made made to her mode of living. Pulse of average strength, 79
beats per min. at 8%/, a. m.

She was ordered to take a simple saline bath daily and to drink 1—2
glasses of undiluted cure-spring. From 10th to 15th June the eyes slightly
improved.

But towards the 20th a new conjunctivitis makes ifs appearance. Baths
are omitted. A grain of calomel is given three times a day. At the same
time calomel is springled into the eye. Considerable improvement follows.
July 2d recommencement of the baths: from the 9th: additions of mother-
Iye (2, 8, and 4 quarters). Satisfactory state of health till the 15th. Tongue
egpecially is cleaner, ome loose stool is daily produced by the cure-spring.
On the 18th conjunctivitis appears again and is more intense, than on the
90th of June. Complexion does not improve. The patient loses flesh. The
haths are intirely omitted, Cure-spring is continued for a few days longer.
Then Tinet. ferr. sesquichloridi is administered. Empl. canth. perpet. behind
the ears. Sprinkling with calomel; eyes and complexion considerably improve
under this treatment. On the 11th of August she is discharged

Here was an exquisite case of scrophulosis in a chlorotic in-
dividual with a weakly nervous system. Neither the bath alone,
nor the addition of mother-lye produced any improvement, whilst
such a rapidly favorable result ensued from the treatment by
colomel &e., that I can not aseribe it to the after-effects of the
baths. For such cases sea-air and a moderate use ofsea-baths, and
in some instances perhaps Pyrmont or Schwalbach, are more
appropriate.

H!h
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with interruptions. From the commencement of the second week of the
course some phosphate and carbonate of lime (in equal parts) were added
to the meals. The result was brilliant. The skin became perfectly clean, the
complexion clearer, the muscular structure firmer, the appetite more regular.
The weight of the body increased by 50 grammes, and the cure is durable
according to the report of the parvents. As the child had constantly lived
in the country and in the best circumstances, the change of air or frequent
sojourn out of doors could not have produced the good effect. Several similar
cases lie before me and for them the saline bath seems peculiarly indicated.

4 Miss — 20 years old, born by a scrophulous mother, apparently “healthy”
up to her fifteenth year. Then with the appearance of the menses, which
are regular, but weak, swelling of the lips, of alae nasi and afterwards con-
junetivitis eczematosa appeared. From these ailments she suffers still. Com-
plexion slightly chlorotic. Frame pretty strong — 1o complaint about
nervous weakness. Tongue covered with a yellowish fur. Appetite moderate.
Sedes retarded. During the first part of the course under the daily use of
a simple saline bath and of 18 ounces of diluted cure-spring the health
visibly improves (from August 1st to 13th) In the midst of August a new
conjunctivitis arises, and till the end of the course mew eczema continues
forming on the eonjunctiva and only yields at last to calomel-sprinkling.
On the whole 28 baths were taken, with some addition of mother-lye to
the latter ones. Though she felt herself perfectly well and free from any
languor under the course, the chlorotic tint became more prominent than
before and induced me to give her 1 grain of Sulph. Ferr. three times a
day. The patient departed without my being satisfied with the result.
After 6 months, however, I received the news, that the improvement grad-
nally progressed without further treatment, and that she was now completely

cured. This may serve as an example of a fayourable after-effect of the
course.

2. General Debility.

Under this head I comprise a number of diseases, the most
prominent symptom of which consists in a state of general weak-
ness. Most of the patients belonged to the female sex. With 25 of
them no loeal manifestation of disease was present. They were
either children, overfondly brought up, with pale complexion;
~ young girls, who had lived too luxuriously and led a life of
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an unnaturally deep sleep ensued and on the third day such a
considerable frequency of the pulse appeared, that it was necessary,
to discontinue the baths. An attempt renewed at a later period
led to the same result again.

| [n another instance of an unmarried lady of 24 years of age
' the general strength seemed to be quite satisfactory according to
. all appearances. Desirous of losing a troublesome obesity she took
' 14 baths, But suddesly after the 15th hysteric spasms appeared,
of which she had never suffered before, and recovery took place
only very slowly. Many cases of this kind might be adduced.

Sometimes patients are sent to Nauheim suffering with
amenorrhoea and sterility, without being chlorotic. It is a fixed
experience, that the bath induces congestion to the womb, and
ander its use ladies, who formerly menstruated regularly, will see
their menses appear from 2 to 8 days too early. These congestions
did not fail, to occur with the patients 1n question, and may
certainly prove salutary under certain circumstances. Nauheim has
even obtained a certain celebrity through its beneficial influence
on sterile women. But in two cases observed by me, the menses
were not restored, violent lumbar pains and uterine colic ensued
besides general excitement and different indications of reflex-suf-
fering. Moreover the foundation of her disorder, general debility,
was not removed through the bath, but rather increased. In such
cases Nauheim is positively inappropriate.

The more observations of this kind I have collected, the
more cautious I have become in the employment of the baths
whenever a state of weakness existed. However, with the auxiliary
remedies at our disposal I have very often obtained highly satis-
factory results, even when the baths were not applicable.

In general I beg leave to offer the following observations,
deduced from my experience :

1) In conditions of debility, whether associated with a local
complaint or not, the mother-lye bath is not to be permitted
under any circumstances.

2) Even the regular daily use of a simple saline bath is in-
appropriate under such circumstances. A diluted bath, or its em-
ployment every third day is beneficial under certain circumstances
(as general atony, hemorrhoids, fluor albus, eczema d&e.).
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quantity, To avoid much society, to sojourn fr:aqueutl:,r in the open :fir,
to sleep as much as possible; to take for some time after the termination
of the course: Tinet. ferr. sesquichlor.

Under this treatment the patient visibly improved. Fluor albus dis-
appeared completely, also the acid taste. The mind became calm and cheerful:
After 6 months I received news of her complete recovery.

6. Mrs. — 52 years of age, whose grand parents were very gouty,
suffers with rheumatic pains of the knee joint. Menses ceased two years
ago. Complexion pale. Mind depressed (unhappy family cireumstances).
Deficient mental energy. Slight catarrh ventriculi. Constant tendency to
diarrhoea; hemorrhoidalswellings — fluor albus — Organs of the chest healthy.
For a long time she had not followed any systematic course of treatment.
I ordered: simple saline baths with regular intermissions every third day.
Internally 3 times a day a grain of sulphate of iron. On the whole she took
18 baths, Her health is materially improved, and her principal complaints
are removed.

7. Mrs — 26 years old. In consequence of,.seven deliveries rapidly
following each other she is highly irritable and incapable of undergoing
any exertion whilst she had enjoyed excellent health previously. The long
profuse menses compel her invariably to keep the bed for 8 days. Fluor
albus in a considerable degree — gastrie catarrh, want of appetite, irregular
evacuations. Complexion very pale. The patient had already taken 12
saline baths, and used Schwalbach water internally when I saw her first.
No change of her symptoms had then taken place. In lieu of the warm
saline baths cold rain baths are now ordered, light at first and gradually
stronger; at the same time cold uterine douche twice daily. Internally
oceasionally mineral acids and bitter tinctures. Very soon a favourable turn
takes place. — Fluor albus almost disappears completely.

For the future menstrual periods the use of sulphate of iron is recom-
mended. During winter I received the news of durable improvement and
congiderable diminution of the metrorrhagiae.

~ However inappropriate the saline bath was in this and
* similar instances, our different curative auxiliaries proved the more
useful. The patient was the mother of two scrophulous children,
who were to use Nauheim under her care. In order to afford her
likewise some advantage, the same baths were thoughtlessly re-
commended to herself. Such cases clearly show, how desirable it
must prove, to possess various remedial agents in the Spas.
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spring of Nauheim. With the baths I frequently combine cold ir-
rigations, cold sitting or rainbaths, the cold ascending douche.
The cure-spring I preseribe in pretty abundant quantities, but
without enforcing intestinal evacuations by concentration or by
too high doses.

In single instances I have attained my purpose with Nau-
heim’s remedies, notwithstanding the difficulties I had to contend
with a first through the fickleness of the patients themselves, and
this the easier, the less the ailment was based on a constitutional
cause. With people, who had acquired hemorrhoids through a
sedentary mode of living and intense mental labour besides
luxurious living, a course of b or 6 weeks at Nauheim often suf-
ficed, to produce a lasting cure. In other cases, however, in which
nervous symptoms prevailed, whilst the digestive and other
disturbances could only be considered as dependent on them, I
was not so satisfied with the result and was obliged, to order a
moderate use of the sea-bath to complete the cure, as far as pos-
sible. At all events hemorrhoidal patients may expect to derive
benefit from one or other of Nauheim’s sanitary resources, if
cautiously employed.

8. Mr. — 37 years old. The patient lives in the country under very
good circumstances, looks ruddy, enjoys good appetite and regularity of
sedes, but suffers from hemorrhoidal swellings, which sometimes bleed and
now invariably come out during stools. Temper irritable, nervous system

languid. Neuralgiae of the face often appeared latterly. No other morbid
phenomena.

The patient is ordered, to take simple saline baths with subsequent
rain-douche every other day, and at first 2—3 times internally 6 ounces of
non-diluted cure-spring. The baths agree perfectly, but the Brunnen molests
the stomach, causes oppression, and produces an undesirable drastic effect.
He especially complains of feeling “so excited” after its use. Schwalheimer
mineral water is substituted for the Brunmen, and after a few days, small
quantities of the Brunnen are added to it. All the symptoms gradually im-
prove after this in a satisfactory manner. The hemorrhoidal swellings become
smaller and do not more protrude during the evacuations. After 3 weeks

the patient leaves Nauheim “very satisfied” with the result of the cure, in
order to use sea-baths for some time at my advice.

9. 3_Ir. — 45 years old, a lover of good cheer, has suffered for several
years with catarrh of the stomach and considerable hemorrhoidal swellings
frequently bleeding. — The volume of the liver ig enlarged, apparently in
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further consequence of the originally nitrogenous compounds being
checked in their process of metamorphosis. But this great difference
seems Lo exist between scrophulous and rheumatie tendencies, that
in the former a diminution of inorganic phosphates invariably
prevails, whilst in the latter such a diminution appears at least
only as a rare phenomenon, and in such cases both morbid forms
melt so much into each other, that it is difficult to mark the
limits of either. I here allude to the acute articular rheumatism
not unfrequently occuring in so called serophulous individuals and
generally offering most resistance to a successful course of treat-
ment. But how very different are again the features of disease we
meet in the various sufferers from rheumatism and gout! Here a
chlorotic condition is associated with the original rheumatic com-
plaint, there a great richness in coloured blood-corpuscles is
present. Here gastric derangements are the constant companions,
there chronic pulmonary catarrh is the secondary ailment. Here
renal, there hepatic disease is complained of &ec. &e. It scarcely
requires to be mentioned, that according to the different morbid
phenomena therapeutics vary. But in whatever form the disease
may appear, Nauheim will have a salutary effect, in one or other
direction, and even if its springs should not be able to produce
a complete cure in many a case, their combination with ap-
propriate remedies will seldom remain without result.

L again subjoin here briefly the results of my experience :

1) In rheumatic and gouty patients with a strong nervous
system and a good complexion the full use of Nauheim’s drinking
and bathing springs exercises a salutary effect. But the single

course must not be allowed to extend too far, to prevent injury
of the nervous system.

2) In chronic local rheumatisms, the residua of acute or
chronic inflammatory processes, the cautious use of the douche is
sometimes very efficacions. T have also observed striking results in
such cases from the employment of the carbonic acid gas bath.

3) With individuals of a weakly nervous system the bath is
first to be given in a diluted form, or pure for a short time, or

every third day only; a too extended course being positively
contra-indicated.







—' 43 —

be taken into account, and I should therefore be unwilling to state
it as a rule without exception.

But [ should not hesitate an instant, to recommend the baths
to patients affected with cardiac disease in consequence of rheu-
matism, as long as no secondary diseases have been developed
(especially no renal affection), and I believe the bath to be of

BOme use.

10. Mrs. — 32 years old. Married 15 years. Two children, one of 10
and the other of 12 years. Was slightly scrophulous in childhood. Affected
with fluor albus since 12 years. In consequence of getting wet through 4
years ago, violent pains arose in her left arm, affecting at first the fingers
and afterwards the shoulder, then spreading to the mamma, exacerbating
during the menses and occasionally rendering the movements of the arm
impossible. The left mamma sometimes swells. The treatment was hitherto
exclusively directed to the sexnal organs. A swelling of the uterus was
supposed to be present, and therefore uterine douches and cauterisation
were employed without any improvement of the fluor albus. The patient
has a well proportioned frame, a slightly yellowish complexion, and is re-
gularly menstruated; slight degree of hemorrhoids and of gastrie catarrh.
TRe nervous system is in a state of “irvitable weakness”.

A careful use of the cure-spring and of simple saline-baths (at first
every other day and subsequently daily), the employment of mild cold stream
douches to the left shoulder, and afterwards nightly applications of mother-
lye to the same joint had the most desired effect. Within 6 weeks she was
freed from all pains, the fluor albus reduced, the gastric catarrh improved.
Her state of health was perfectly satisfactory in the following winter.

Beyond doubt an affection of the plexus brachialis was here
in existence (with a general rheumatic dispositon), exacerbating
from time to time and especially during the menses Should I
have to designate the local ailment more exactly, I should point
it out as an intermittent hyperaemia with slight exsudative pro-
cesses of the plexus brachialis, the region of the plexus having
been increased by pressure, particularly during menstruation. In
other respects the local ailments showed an unmistakable connexion
with the generative organs (hyperaemia, fluor albus) whilst the

general rheumatic disposition seemed to form the basis for both
ailments,

This occurrence of hyperaemia and catarrh as well as neuralgia
of the womb in general rheumatic disposition seems to be very
frequent, and many uterine complaints removed through our Spa,
belong to this category. J. Begbie directed the attention of the
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three consecutive years she has sought relief in Wiesbaden, but without
apparent result. In conclusion it is necessary to state, that she also suffers
from stasis abdominalis and hemorrhoidal eomplaint, which may probably
necessitate an internal resolvent course of treatment with the use of the
Nauheim baths”. — In former years she had suffered from orgasm of the
blood and haemoptysis, probably owing to a state of debility produced by
protracted lactation. The weakness of the extremities appeared suddenly,
after the preceding rheumatism of the joints. Change of weather invariably
influences her state of health. By continuing to walk pains appear in the
back. Tongue covered to a great extent with a white fur. Sedes irregzular
retarded. — Appetite on the whole good. Slight arterial rigidity. The first
sound of the heart not quite pure. Father had been suffering from gout.

The patient took 21 saline baths with regular intermissions, and with
additions of mother-lye. Besides she took daily 18 ounces of diluted cure-
spring. In the last 8 days mineral acids were employed on account of her
gastric catarrh. The result was perfectly satisfauctory. Walking became
freer and steadier and the patient praised, after every bath, of feeling
fresher and stronger. In the last 3—4 baths she felt a kind of anxiety as
she expressed it, and resolved to terminate the course. It does not seem
to me improbable, that the addition of mother-lye was the cause of this
condition, so that I shall restriet these additions more and more in future
even in those morbid states, in which they have hitherto been urgently
recommended.

The remarks made above with reference to cardiac diseases
may find some elucidation in the following case:

12, Mr. — 65 years old, was formerly healthy. Two years ago he ex-
perienced an inability to find words; this was removed by different deriva-
tive remedies. A year ago apoplexia ensued with paralysis of both left
extremities. After some time (employment of saline baths and Ragoezy) this
likewise disappeared completely. At present the patient complains prin-
eipally of incontinentia urinae, which oceasionally gives way to a spasmodic
closure of the bladder, so that he canonly pass his water in great intervals.
The quantity of urine very small. Rheumatic pains oceasionally in the left
extremities.

Appetite bad notwithstanding regular alvine evacuations. Tongue
pretty clean. The patient can walk for hours without fatigue. Sometimes
palpitation of the heart appears, but lasts only a short time. Physical
examination shwos considerable insufficiency of the mitral valve and a
slight degree of cardiac hypertrophy. OnJ uly 28th he begins to take daily
8 ounces of undiluted cure-spring, and every other day a simple saline
bath. On Aug. 4th appetite and sleep still wanting, but the baths agree
very well. He feels some chilliness on entering the bath, but it soon gives
way to a pleasant sensation of warmth. The pulse sinks in the bath from
'i'ﬂ—‘?-_t to 62—68 beats in the minute. The Brunnen promotes alvine eva-
‘cuation in a moderate degree.

10
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lopment. Nevertheless this much may be assumed as certain, that
the diseases in question are due in certain instances to a morbid
condition of the coverings of the nervous centres, and in others
to an abnormal state of the nervous tissue itself, This difference
of the original development of the disease is of great importance
as regards therapeutics.

In the former instance we have generally to deal with in-
flammatory processes of the membranes and their appendages; in
the latter with new formations proceeding from the cellular tissue
of the nervous centres, or with atrophiae and degenerative pro-
cesses of single nervous portions, either congenital or through ex-
cessive strain or exertion of some kind, or developed through
some other pathological processes, as apoplexiae &c. The diagnosis
of these conditions sometimes offers great difficulties. But the
history of the development of the disease must offer pretty safe
starting points. Moreover, it seems to me, that the diseases of the
nervous substance itself are mostly associated with such striking
derangements of nutrition, that the presence of these may be
considered as a safe indication of their origin. It struck me as a
peculiarity, that patients belonging to this category, suffer so
frequently from cutaneous diseases, as ecthyma, acne, furuncles,
eczema &c., without any fundamental evil, which could be con-
sidered as the cause of both series of disorders, thus the cutaneous
diseases seemed to me decidedly to depend on the affection of the
nervous centres. 'If it is asked, in what cases the Nauheim baths
are indicated, I must confess, that I have witnessed no successful
result in any undoubted affection of the nervous centres them-
selves, and therefore T cannot recommend Nauheim in such cases.
Its effect on the nervous system indicated above offers at the
same time a sufficient theoretical basis.

In real atrophy of nervous substance (atrophy of the brain
in adults, tabes dorsalis &e.) T consider the Spa downright con-
traindicated. :

As regards those complaints, however, due to inflammatory
affections of the coverings of the nervous centres I expect a good
result from the bath, if a general constitutional ailment, especially
rheumatism, forms them orbid foundation. The improvement of the
latter includes here generally that of the local ailment. Such

W
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and who had passed through most extensive mercurial and hydro-
pathic courses and who was afflicted these 8 years with paralytic
symptoms of the lower extremities and of the bladder. He sought
the cause of the first appearance of his complaint in a damp re-
sidence. Whether justly ornot — ?

14. Mr. — 29 years old, had suffered for several years from prostatic
induration in a considerable degree. It was said, to have owed its origin to
a gonorrhoea. According to the medical report the induration and enlarge-
ment of the glaud is so considerable, that urinary and alvine evacuation
can only be performed with great difficulty. Incipient impotency and
weakness of the lower extremities are comsidered to be in connection with
the prostatic disease by his medical attendant; under the employment of
iodine, leeches to the perinaeum, and afterwards extr. Nue. vomic. the
symptoms improve. But a sensation of great weakness in the lower extre-
mities, especially in the left remains behind. In walking he feels a kind of
rocking sensation; he can scarcely stand without support. — A high degree
of emaciation; he weighs 88 pounds 320 grammes; complexion chlorotie.
Tongue slightly furred; appetite and sedes regular and satisfactory. Mental
faculty unimpaired.

I believe, that in this case also an incipient tabes dorsalis was in
existence, and that the prostatic disease did not eause the morbid condition
of the nervous system, but rather coincided with it. I mention the cases
however, because the patients health materially improved under the careful
use of the saline baths (every 3d bath omitted) during 3 weeks. The weight
of the body increased by two pounds. Walking was considerably easier, the
rocking sensation quite lost. But whether the improvement was lasting, is
the question.

15. Mrs. — 49 years old. Formerly constantly healthy; had born two
children and suffered three abortions. Since 9 months she labours under a
kind of mimic spasm of the face. Latterly lacrymal flow and erosion of
the lower eye-lids supervened. Menses ceased 4 years ago. Digestive organs
inactive; stomach in a state of chronic catarrh. The patient bathes daily
and drinks from 10—15 ounces of indiluted cure-spring. The effect of the
latter is very regular. The baths are well borne. After the first week the
spasmodic symptoms of the facial muscles diminished, and disappeared almost
completely after three weeks. A further continuation of the baths was not
thought necessary, as the last ones had caused a slight degree of languor
and with it a momentary reappearance of the facial Spasims,

The origin of her ailment was no doubt to be sought in the
abdominal organs. Bath and Brunnen had an excellent effect. Buy
we find here again, that the continuation of the bath beyond a
certain point induces a kind of fatigue, and where nervous
symptoms are present, as was the case here, the course is then
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both sides certain conditions are offered -for this periodical
function.

Tf then the saline bath invariably induces a premature menstrual
discharge, we might consider this effect due both to the altered
relations of metamorphosis and to the reflex movements in the
uro-genital nervous system. We must assume, that in the fema}e
organism every quantity of elaborated material furnishes a certain
small portion for the functions of the sexual organs. If then a
larger quantity of this material is elaborated, a greater portion
will be allotted to the sexual organs, and consequently that point
will be reached the sooner, by which the evolution of the periodic
sexual function ensues. We therefore find the menses appear
earlier than usual with many women after exposure to great bo-
dily excretion, in travelling &e. Moreover the daily reflex action
of the urogenital nervous system most probably exercises its in-
fluence on the heightened activity of the organs in question, and
from different reasons I am inclined, to attribute a higher in-
fluence to the latter, than to the former cause. The local pro-
cesses happening during menstruation materially consist, apart
from the ovarian function, in a tumefaction and hyperaemia of the
uterine mucous membrane besides contemporary rapid development
of its glands. It is not improbable, that the bath is invariably
followed by a temporary hyperaemia of the uterine mucous mem-
brane, nay of the uterus itself, analogous to the considerable in-
erease of remal function.

In this daily returning hyperaemia we might seek the cause
of the curative action, which the bath is by manyfold experiences
- proved to exercise on certain uterine diseases.

In general there are cases, in which retarded development of
the genital system exists. The womb is shown by the examination
with the sound to be small, the menses appear rarely or are quite
absent; the individuals in question are sterile. There are other
cases of deficient uterine involution after pregnancy, or infarcta
in consequence of unfruitful connexion. Other uterine diseases are
undoubtedly based on rheumatism, and this latter ailment may
perhaps sometimes be considered as the link, through which new
formations in the uterine muscular substance are developed. Further-
more there are states of uterine hyperaemia in which periodical
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on their anaesthetic and resolvent effects are not unknown to me.
But the experience hitherto furnished seems to me to be too little
established, for the deduction of distinet indications.

The observations made by me at Nauheim have not led to
any reliable result. Ixperiments which I made with a stream of
carbonic acid directed to the swimming membrane of a frog under
the microscope, to the conjunctiva of a human eye, and to anaked
arm placed it beyond doubt, that the action of the stream is fol-
lowed by a slight expansion of the capillaries and accumulation
“of blood corpuscles. The skin feels at the time a fickling sensation ;
the lacrymal secretion of the eye is increased. An excitation of
the sentient mnerves and consequent paralytic dilatation of the
vessels seems to me to be undoubtedly the primary effect. But
whether a secondary anaesthetic effect is subsequently produced,
I could not say.

According to observations lately made at Wiirzburg, and
according to those of Bernard, the uterine douches of carbonic
acid seem to require a great deal of care, I am willing to believe
with Bernard, that an absorption of carbonic acid by the vaginal
mucous membrane takes place, and that general derangement as
head-ache, giddiness, feeling of weakness, nausea, disturbed vision,
languor &ec. may be the consequence of this absorption.

16. Mrs. — 30 years of age, married these six years; without children.
Has suffered for ten years with hemorrhoidal swellings which bleed occa-
sionally. From year to year a higher degree of irritable weakness is deve-
loping itself. The patient is easily put out; exhausted after every slight
exertion, and extremely anxious as regards her health. Thus she thinks
herself unable to drink the Brunnen in the open air, as she would be sure
to catch cold (Temperature being 16°R = 682 F, in the shade) Fluor albus
since several years. Menses very regular and abundant. Sensation of heaviness
and tension in the abdomen. Appetite variable. Sedes retarded. Sleep
disturbed.

Against this manifest uterine hyperaemia the daily imbibition of Cur-
brunnen was ordered besides simple saline baths with regular intermissions.
The bath was followed by a light cold rain-bath. In the evening Infus.
Valerianae. The morbid symptoms rapidly diminished beyond expectation.
Fluor albus disappeared within 4 weeks, the whole state of health appeared
more vigorous, the appetite became regular and good. The effect of the
Cur-brunnen was very salutary and unquestionably contributed much to the
removal of the uterine hyperaemia.

17. Mrs. — 29 years old. Married five years, had one child a year after
her marriage. Was scrophulous in childhood, never chlorotic. After the first
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pliances may exercise on them. As regards chronic discases of the
heart 1 have already pronounced my opinion (p. 145); also as
regards chronic obstipations (p. 60); with respect to these I can
only add, thas the more moderate doses of the cure-spring I ad-
ministered, the better was the result, so that latterly I have em-
ployed the spring invariably in a diluted form. After the details
communicated on the general effects of bath and Brumnen it will
be easy to decide, in what cases a salutary result may be ex-
pected, so that I consider myself dispensed from offering further
pathologico-therapeutic considerations, without fearing the reproach
of superficiality.

The morbid states especially adapted to Nauheim are defined
above. Whether this or that single case, not belonging to any of
the categories mentioned, may undergo a course at Nauheim with
good chance of success, must be left to the consideration of the
medical attendant.

On two forms of diseases, however, I beg leave to offer a few
remarks, viz. on chronic inflammation of joints and their conse-
quences, and on pulmonary tuberculosis.

As regards the former, I have met with seven cases, where
either a carious process had commenced, or where only inflam-
matory exsudations existed in the joints. In the former states, if
they were of long standing, whilst the general health was good,
purulent or sero-purulent secretion inconsiderable, the soft parts
closed with the exception of small canals, the carious surfaces of
the bones being felt more or less distinetly with the sound : I
have perceived either no or very little change of the local disease.
But on the other hand, if articular inflammations and their results
were of recent date, the simple saline baths and the nightly ap-
plications of brine or mother-lye have really rendered excellent
services, especially whenever the local complaint had been kept
up by a general scrophulous or rheumatic cachexia. No one can
expect, that so deepseated a disease, as articular suppuration with
an external opening, should disappear in the short space of 4 to
8 weeks; or that thickenings of articular ligaments and of synovial
membranes with exsudations or enlargements of the osseous ter-
minations should be removed. But I have several times witnessed
such undoubted improvement in the mobility, sensitiveness and
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and such an increase of pain (hyperaemia) in the morbid joint, that he was
obliged tolay up; — & new confirmation of our proposition so frequently in-
sisted upon, and the more instructive as the patient had appeared so robust
aud ruddy. ?

The inclination for mother-lye was now radieally removed. Ten more
simple baths were taken, with the continuation of the Cur-brunnen and the
eourse terminated after 23 baths had been taken on the whole.

The momentary result was not satisfactory, as free movement of the
morbid extrewity had not yet returned. But in the following spring I saw
the patient and I learned from him, that he was perfectly satisfied with the
after-effects of the bath. He walked without a stick and found himself as
well as he was in the middle of his twentieth year.

As regards pulmonary tuberculosis, 1 need scarcely mention,
after the preceding remarks, that I consider Nauheim in general
perfectly inappropriate in this disease. A state of weakness being
mostly present to contraindicate the use of the Spa, no remedy
can offer a more salutary result, than sea air. Nevertheless a few
cases occurred to me, in which the baths, employed with great
caution, met with strikingly favourable results. I mention them,
to show, that the careful employment of the Spa may even be
permitted to weakly individuals without being followed by such
“excitement”, as is usually predicted.

The patients in question were, however, only in the incipient
stages of tuberculosis and were not sent to Nauheim on account
of this disease, but in order to seek aid against, “chronic rheu-

matism” or serophulous swellings of glands. I subjoin a brief
report :

20. Miss — 29 yeara old had frequently suffered from scrophulous oph-
thalmiae in childhood. Menses appeared in her 14th year. They ceased in
her 15th whilst she suffered from symptoms of chlorosis. But the menstrual
discharge appeared and remained constantly regular. Frame delicate,
strength never very great. Since 4 years she has to complain of ,nervous
rheumatism” in the shoulders, hip, back. After the useless employment of
Wildbad she resorted in the year 1857 to Nauheim on account of these
ailments. The tongue is intensely red; the papillae highly developed. Appe-
tite and sedes however regular. Nervous system very irritable; mental

disposition changeable; sleep restless. Thoracie organs without any de-
rangement.

In this condition the patient used the simple Nauheim baths for b weeks
in 1857 and drank Schwalheim water besides. During the course several
times symptoms of lassitude appeared, and the patient left Nauheim rather
dissatisfied. But in the winter of 1857/58 her health was considerably better.

11






Ragoczy of Kissingen was then substituted and had the desired
effect. If this case would have happened in the second year of
my sojourn at Nauheim, I should simply have ordered him the
diluted cure-spring. But I should wish to add, that such an intense
disagreement of the Cur-brunnen was rare on the whole. It had
been imbibed for years, and I have myself witnessed good results
from its use without any untoward symptom.

But all valetudinarians at Nauheim agree, that the diluted
Cur-brunnen” has a “much more pleasant taste in drinking” than
the natural one, whilst its “effect” does not differ much from that
of the latter.

4) T have observed several times, that the natural cure-spring
already exercises a very drastic effect in the dose of 10—15 ounces,
Soon after its imbibition, a watery, exhausting evacuation appears
and the effect is terminated. This was the case with a gentleman,
40 years of age, who laboured under a peculiar cutaneous disease.
The substitution of the diluted Brunnen had in these cases the
best results. It acts “much more pleasantly” and produces 2—3
pappy evacuations, instead of one violent watery stool.

5) Single cases occurred, in which the undiluted cure-spring
and even the stronger “Salz-brunnen” displayed no purgative effect
whatever. By diluting the springs, purgation was gradually developed
to the desired degree. This seemed to me always to lead to the
most favourable result.

6) On the other hand the diluted cure-spring sometimes re-
mains at first without effect on the intestinal function, whilst the
natural one induces this action forthwith and with readiness.

According to circumstances the latter was then retained, or
ultimately given in a diluted form. But if the desired effect was
not produced by the administration of 12 to 18 ounces of the
natural cure-spring, I did not go on increasing the dose, as I was
convinced myself, that moreinjury than benefit would result from it.
It is better to assist the failing alvine function in these cases by pil.
aloés e. rheo or similar pharmaceutical remedies.

May these few remarks suffice, to convince the distant phy-
sicians, that besides its excellent baths, Nauheim possesses also
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whatever. By diluting the springs, purgation was gradually developed
to the desired degree. This seemed to me always to lead to the
most favourable result.

6) On the other hand the diluted cure-spring sometimes re-
mains at first without effect on the intestinal function, whilst the
natural one induces this action forthwith and with readiness,

According to circumstances the latter was then retained, or
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