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INVESTIGATION ON THE ELIMINATION
OF ATKALI SAILTS

by E, Salkowski
Assistant Physicilan of the Medical
Clinic, Koenigsberg

Virchow's Archiv, Vol 53, 1871, pp. 209-234.

I have already reported elgsewhere that our knowledge of
the elimination of aikall salts 1is practically nll. There
exists e.g. ouly scant knowledge on the alkall salt content of
urine, the most lmportant excretion from the point of view of
our understanding of metabolism while Vogel's investigations
on the shOSphoric acid [content] of urine comprise, according
to himl), more than 1,000 determinations. It is clear that
there 13 thus a great gap here: I cannot hope to fill it wich
my research, but hope to stimulate interest, and herewilth con-
tribute a first paper myself.

The reason for the lack of data on the material under
discusslon is no doubt due to the fact that alkall determina-
tions in blological flulds give rellable results only when they
are carried out carefully, with exact control of the reagents,
of distilled water, etc. They are also very time-consuming.
Furtnermore the potassium determinations with platinum chloride
require speclal precautions pecause of the ammonia content of
the air. I was fortunate enocugh to be able to use, for my
investigation, rooms [laboratory space] into which nobody enter-
ed besides myself. Only a small portion of the analyses were
carrled out in the laboratory of the clinic, but even there
nobody else was working at that time, and thus I was sure that
the above difficulties were avolded,

The investigations included healthy individuals (i.e.
T)_ Neubauer + Vogel, 1 Harnanalyse (Urine Analysis) p. 335.
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free of fever) at various states of food intake and individuals
having fever ‘with partial inanition). They refer to all ex-
creta which I recegnized to be sources of considerable elimina-
tion: urine, feces, saliva, sputum and blood serum,

Experimental Procedure

1.) For the alkali determination in urine I essentlal-
ly followed the method of Neubauer, introducing some modifica-~
tions.

Urine was precipltated with an equal volume of barium
hydroxide mixture. 40 cc of the filtrate, corresponding to 20
cc of urine,was measured out. 2 to 3 times this volume was
used for very dilute urine. This causes a smalil error which
also applies to the urea determinations and which up to now
has been overlooked or neglected. The error 1s that the
volume of the precipitate 1s not taken 1nto account and is
get equal to zero. The error is the greater the more concen-
trated the urine. If it is to be avoided one has to wash the
precipitate until the filtrate 1s free of all 30lid.components,
and one has then to use the total amount for analysis. Since
this procedure makes the determination still more difficult,

I have felt justified to neglect the not too conslderable
error. - It is self evident that in the case of very concen-
trated urine, whe e one 1is not sure that the amount indicated
is sufficient for precipitation, one has to test whether the
filtrate becomes c¢loudy upon further addition of the barium
hydroxide mixture. If my memory 1is correct I never encountered
such a case, (the barium hydroxide and barium nitrate solu-
tions were supersaturated). If the urine is already alkaline,
a known volume is evaporated on the water bath until all the
ammonium carbonate is driven off and the liquid has become
acid., It 1s then diluted to the initial volume,

According to Neubauer the filtrate should then be eva-
porated on the water bath, dried and calcined. If I proceded
in this manner thére always cccurred a very violent, sudden
combustion or even a true explosion and the material was thus
lost. In order to avoid this, I strongly acidified the fil-
trate with hydrochloric acid and then evaporated; the hydro-
chloric acid displaces a large fraction of the nitric acid and
the combustion proceeds entirely without or only with very
minor explosions. Attack of the platinum disn by the mixture
of nitric and hydrochloric acid did uot occur at this very
great dilution. It would indeed be much simpler to use barium
chloride as precipitant; I only proceded in the above mannrer
because I had prepared a large amount of pure barium nitrate
which I did not want to go to waste, When - as happened quite




often - the residue burned incompletely, I wetted it with
several drops of dilute nitric acid (1 vol sp. g. 1.2 1 5 vols.
water) dried 1t and repeated the calcination. This step de-
pends on skill and experilence; if one takes too little nitric
acid 1t does not accompllsh its purpose, if one takes toe much,
an explosion occurs and the analysis is lost. In spite of all
precautions this does happen from time to time, and 1t 1s per-
haps advisable to leave out the precipitation with barium
hydroxide mixture altogether,

I dissolved the calcination residue in dilute hydrochlo-
ric acid whlle warming slightly (Neubauer indicates only extrac-
tion with bolling water), mixed with ammonia con” ammonium car-
bonate, washed with hot water until the sodium reacticn was
negative, evaporated to dryness, at moderate heat, in a porce-
lain dish. Towards the end the material was acldified with
hydrochloric acid to drive off the nitrous acid which might
still remain. The residue was dissolved in water, transferred
to the platinum dish etec. The alkalis were welghed as chlorides.
Potassium was always determined by means of platinum chloride,
since the indirect titration with silver solution ylelds inac-
curate results because of the small total amount of.alkall
¢hlorides,

I pald the greatest attention to the purity of the re-
agents and to that of the distilled water; each time I used new
batches I tested them for purity. This 13 indeed a very boring
but a very essential Job since one often finds impurities one
never even suspected.

I obtalined the barium hydroxide commerclally 1in pure
form except for a trace of lime wnich does not interfere. The
barivm nitrate can easily be purified by repeated recrystalli-
zaticn of the commercial chemical which always contains soda.
The platinum chloride introduces errcrs most readily. I have
had difficulties to obtaln commercially pure platinum chloride
(I purchased 1t from three reputed manufacturers); with care,
however, 1t can easily be purified.

The evaporation and calcination was always carried out
in a platinum dish. The flltrate after the first precipita-
tion with ammonium carbonate could not be evaporated in a pla-
tinum dlsh because of the large volume involved = such a pro-
cedure would have increased the work tremendously. This in-
troduces a small error since the ammonium chloride solution
absorbs during the bolling a trace of alkall from the porce-
lain; this error, however, 1s so small that it cen be neglec-
ted in good failth.




The analysis miscarries most often during the calcina-
tion of the alkall chlorides because losses may occur through
decrepltation, This handicap can only be avolded by very
iengthy drying on the water-bath. Special heed has also to be
paild to the fact that what 1s weighed as alkali chlorides
really 1s that. The solution 1s always somewhat cloudy ~
small amounts of dust etc, sufficc to make it &9, This, how-
ever, has no effect on the accuracy of the recults. That the
solution should be entirely clear, as required by Fresenius,
is, in my opinion, a demand which cannot be realized in prac-
tice,

As far as the collection and designation of urine is
concerned, I and W, collected samples from 8 AM to 8 AM the
next day. A urine carrying the date 23 refers to a sample
collected from the morning of the 23rd to the morning of the
24th, Otherwise the periods are always from 2 PM to 2 PM the
next day, and urine with the date 23 1s then a sample collec-
ted between the afternoon of the 22nd to the afternocon of the
23rd. This also applles to sputum and feces. Urine was col-
lected wlth the greatest care. Patlents who seemed not intel-
ligent or rellable enough were not used for the investigation.
Since the correct amount 18 the crux of this investigation, I
was as careful as possible in this respect.

For the temperature data, the first number refers to the
temperature of the preceding evening and the second value re-
fers to the temperature of the morning of the particular day.

2.) The blood serum was analyzed according to the usual
procedure. A welghed amount was evaporated to dryness in the
water-bath (addition of acetic acid seemed to favor the drying
process), 1t was then carbonized in a moderate incandescent
heat, the coal was crushed, extracted with hot water to which
a little hydrochlorlc acid has been addea, collected on an
ashfree fllter, filter and material were driled and calcined,
the residue was digested with some water and hydrochloric acid;
this - including the insoluble part - was combined with the
first liquid [extract] - the mixture was made strongly alka-
line with bvarrium hydroxide, and was left standing for 12 hours
etc. I always had to conten*t myself with bloocd obtained from
cupping glass; these cannot be moistened before thelr applica-
tion and consequently adhere poorly and yield little blood. It
was thus not always possible to obtain usable serum. Only
Onge did the blood come from a vein section (Schakowslcy (Table
Iv L ]

3.) Pneumonic sputum was treated in the same manrur,
The entire 24-hour collection - i1f 1t was not too large - was
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evaporated and carbonized in the platinum dish. If the amcunt
was toc large, I evaporated the sputum to dryness in the porce-
lain dish, removed 1t from there, wilth as 1ittle loss as pos-
sible, pulverized, welghed the air-dried residue (centigrams;
and used a part fIr analysis. I deviated from the procedure 1in
one case only. Since in this case the amount of sputum was
very large (pbetween 200 and 250 cc), I found 1t advisable not
to evaporate the whole amount, but to measure it and take an
aliquot for analyeis. However this could not be done with the
genuine sputum. I tried to dissolve the latter by boiling with
barium hydroxide; in practice only a small, mostly powdery
residue remained. The liquid was always dlluted to 400 cc, 1t
was left to stand for some time and then 40 cc were taken for
analysis. This was evaporated and calcined with the addition
of a few drors of nitric acid in order to introduce some barium
nitrate. 'The volume of the precipitate formed during the boil-
ing with barium hydroxilde could be disregarded for the same
reasons as in the case of the urine analysis. The latter
contained only little calcinable substance, and consisted for
the maln part of barium carbonate together wlth calcium, magne-
8ia, traces of sodium, phosphoric acid, traces of hydrochloric
acld. Potassium could not be demonstrated.

4.) During the alkall determination of saliva - origi-
nating from an angina tonsillaris with stomatitils - I proceeded
as fcr blood serum.

5.) The procedure used for the determination of alkall
salts in feces needs special Justification. For my purpose 1
thought 1t unadvisable to calcine the material directly. In
this manner I would alsco have determined the salt content of i
the undigested remnants of the food whicn are stlll carriea in
the feces. These however seem not to have to be considered.
Borrowing a very apt description of Hermann, the latter seem
to ¢cl'ng mechanically to the 1nner surfa.e of the body. It
seemed better to extract the feces with water and to determine
the salts 1in this extract.

The feces were thus placed in a calibrated porcelain
dish, welghed, a weighed amount (40 to 50 gms) was removed,
carefully triturated with water, then enough water was added
to bring up the volume to 600 cc, this was warmed, cooled and
the volume was again adJjusted to 600 c¢. This 1s filtered.

The filltration is ronther slow; as soon as 200 c¢ were collected
they were used for c¢sh-analysils.

Collection of thin typhoid bowel movements was carrled !
out as carefully as possible. They were transferred f{rom the ]
bed-pan to a large glass [contclner] by means of distilled
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water. A 24 hou. sample was collected in the glass. The sample

was dilluted further and treated in the previously described

manner. In both cases the following small error was introduced:

when determining the volume of the sample, the solid particles
suspended in tine fluid were not taken into account. - The
errors are of the same order as those for urine. « When perfor-

med, urinavy Cl is determined by titration with AgNO3 preceded
by fuslon with pure saltpeter.

Pathways o1 Alkall-Salt Eliminatlon

If one conslders only one side of metabolism: consump-
tion and replacement - without considering elimination via
excretion - 1t appears that healthy grown persons maintaining
more or less a balance between intake and- output, - do not need
a constant supply of salts in their diet. One can imagine that
the salts that are set free upon decomposition of the tissue -
of which they are part - are used immediately to bulld new
tissue, since they do not have to undergo any change.

Only experience tells that the process 1s different.
We have known for a long time - from Wund's experiments - that
withdrawal of sodium chloride causes congiderable disturbances
already after a few days. As Kemmerichl) has shown recently,
this 1s true, to a greater extent for potassium salts. Kem-
merich's experimentd do not apply completely here because he
used dogs that were still in a growing state in which the for-
maticn of tissue, especially muscle tissue, exceads the decay
of tissue and an excess of potassium 1s thus required which
cannot be supplied by the liberated amount [of potassium salts],
However, the pressed meat residues that Kemmerich used to feed
the animals still contained a quantity of potassium salts,
which could not be extracted with water, but whnich uvpon disso-
lutlion by the digestive Jjulces are sat free and can be used by
the organlsm. This amount must be at least as large as the
required excess, Nevertheless the animals waste away because
the organlsm 1s neot 22 ecconcmical and excretes saits whether
they are golng to be replaced or not. A certain amount of
flooding of the body with salts 1is necessary for the mainte-
nance of the metabiolism, and Voit has demonstrated directly
that increased administration of sodium chloride results in an
increase in the entire metabolism.

The reasons for the need for salts are not entirely
clear. One reason could be that salts are necessary to bring
about a certaln concentration o¢f the blood and the parenchymal
Juices in orcer to create and maintain the osmotic currents

T) Pfluger's Archiv, V-1 II, p 49,
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which arc necessary for mctabolic processes. Sccondly 1t 1is
certain, though direct proof 1s stlll lacking, that the amount
of acid that leaves the body lis greater than the intake. The
sulfur of the proteins underlylng the decomposition, and which
are, in the last analysls, introdvced with the food, leaves

the body as sulfuric acid, whille there is no noteworthy refor-
mation of organic eulfur compounds from the introduced sulfuric
acid. A part of the ingested alkall 1is thus used to bind sul-
furic acid through the formation of acld phosphates and acid
urates.

A gqucstion, which has to be settled before the amount
of alkali salts that leave the body can be determined 1is:
what secretions eliminate a considerable amount of alkall
salts from the body?

For healthy, fever-Cree pcrsons urine 1s the only secre-
tion that has to be taken into conslderation to determine the
elimination. The other external secretions occur in too small
amounts to matter. The only other secretion produced in con-
siderable quantity, the feces, contain nor.~ally very few salte .
extractable with water. This is apparent orom Table 1.

Table 1,
Observations made on myself

. - -~ - ~ )
Delual 4 ﬂarnmmsoéy".m“o@ NJIT":'D NAl%;ﬁ) Snmln'g? [!Clofd}

roap. Fored
2. 1490 cem D 20,08 dAe2 5602 0034 317

F. 81,5 Grof> 0,235 0008 0,323 %4

fen 30T WIe IR TSI INT

25 1940 Cem. 28,43 2,920 4385 7314 a0

@DF. 121, Gra. BAIG 0092 040K 375

) breug 300y AT 10 42l

27, 1755 Cem. - 28,08 2,282 4033 G915 330

F. 126,0 Gru. 0190 0,073 0190 718

breig 2477 406 7098 344

28. 1630 Cem. 24,81 2,298 4,287 G583 34,9
F. 140,7 (s.m.. 0,487 8,150 0.43% !.'.‘/,‘.:'l

éiantisiig Zroba | 0,437 7,023 368

M. 1340 Cen. 22,9} 2,620 4,208 0,834 3%,0

F. Gemichl? . 014 0226 0.540 625

2.‘“~. 4434 7,874 39,9

1. Cem = ¢¢ 2. arm = g. 3. F = Feces

a. Date; b. Amount of urine or feces; ¢. Urine; d. Potassium
oxide; e, Sodium oxide; f. Total; g. %K

fest = s0lid; brelig = pasty; dunnbreiig = thin; Gewicht = weight
Remariks: 1) I have set the sum total of potassium and sodium
oxldes equal to 100 and have calculatec the percent potassium
oxide. This figure 18 given in the last column. The dilet was,
on purpose completely unrestrictced.




A

Onc can sce that, compared to urine, the alkali salt con-
tent of the feces is very small. At the same time one can tee,
from the data, the known fact that in feces potassium salts
predominate. - The figure of the last day for the feces cannot
be considered normal. It should be used as an indication that
the distribution of salts 1s different during dlarrhea. To
induce this condition I took, on the morning of the 29th 15 gnm.
infusion of Senna - in two portions. The latter however did
not cause large, thin bowel movements, but a large-intestinal-
and colon catarrh whose symptoms were violent cramps and
rather limited bowel movements. I did not repeat the experl-
ment since Schmidt already established that sodium salts pre-
dominate in dilarrheal feces. The following total amounts were
eliminated in the course of the five days:

: KO NaO KO+NaO
ag via the urine 13.577 23.205 36.782 36.9%
b) via the feces 1.362  0.609 1.971
Total 14.939 23.814 38.753 36.5%

One can see that proportionally the value for potassium
oxide does not change much when the fecal excretion i1s taken
into account; I thus felt I didé not have to take it into
account. It would however be wrong not to take diarrheal feces
into accgount whose large salt content has been demonstrated by
Schmidtl),

For invalids with large secretions the latter will have
to be taken into account and their omission may introduce a
large error.

1) I was able - on myself - to chmerve the salt excre-
tion in the saliva during angina tonsillaris assoclated with
stomatitis and considerable saiivation.

The saliva collected during 24 hours measured 515 cc.
It was thin, glightly turkhid, clkaliine and some mucus collecs
ted on the bottom of the glass. It contalned a considerable
amount of buccal epithelia and salivary solld bodies. It be-
haved normally towards reagents; there 1s no precipitate with
nitric acid; slight yellow coloration upon bcillng; strong
saccharification power. 50 cc were taken for analysis: Found

0.138 KO
0.02% NaO
. + NaoO.
T) Schmidt, Characteristik der epid. Cholera (Characteriatics

of Epidemic Cholera), p. 90.
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Thus the total elimination via saliva was 0.697 Ko and 0.116
Na0O. Potassium represents 85.7% of the total, The sallvary
&lands thus seem to be elimination organs for potassium. This
ig also confirmed by the observation of Kemmerich who found
that potassium intoxicatlon causes extensive salivation.

Urine of the same day:
665 ¢c urine 19.15 gm (nc appetite, very little fever)

Pound: 0.205% KO = 1.863 gm
O.UE’{}% NaoO = 2,840 £m
0.632% 4.203 gnm

Potassium makes up 32.4% of the total amount. A total of 2.06

gm potassium oxide and 2.956 gm sodium oxide = 5.016 gm total,
were excreted during that day.

The potassiwn makes up 41,1% of the total. If in this
instance the saliva had been disregarded one would have commit
ted a considerable error.

2) A considerable amount of alkali salts can at times
be ellminated via the sputum. This 1s illustrated by the
following table. Thils is the case of a gangrenous lung condi-

tion, with purulent expectoration, which is in the healing
process. Subfebrile state, good appetite.

Table II. Lueneberger,

D) Kol Nowvol®) koli 4 Nt pail3D
>} 8} Una.
22, 700 B 1,323 ) 2,674 3,007 334
I 1500 - 1,480 s 4635 29,8
24 1100 - 1.167 2,070 4,587 35,3
b) Sputum
22. 1,42 2,35 3,77 315
23. - 4,16 1,78 2,04 - 39,5
. 1,20 246 3,68 32,9
¢} Sputuw +- Urin,
22, 2,743 5,024 7,767 35,3
23, 2,84 5,033 757 33,7
34 2,817 5,452 8,267 34,0

1. Date; 2. Potassium oxide; 3. Na oxide; 4. K + Na oxlde;
5, %; 6. CCm = cc¢,

There 1s a certain antagonism between the alkall elimt-
nation in the sputum and in the urine. On the 23rd, the potas-
sium content 1s lower than one would expect for this particular
diet; however, there is a corresponding increase in the sputum.

Such cases are to be avolded if one does not want teo
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complicate the Investigatlons unnecessarily, since in such
cases determination of the alkall salts in urine alone would
give an entirely wrong pleture. I belleve however that in the
case of pneumonia one can neglect the sputum without incurring
too large an error and that one can draw conclusions from the
urinary elimination alone. In order to prove my point I pre-
sent the data of aikall determination in sputum in twc cases
with pneumonia, I shall refer to these cases later on.

Table ILI. Mertins, 16 years old. Croupous pnewnonia

') 3 8) Uno, s X g
DGJ)L Tﬁgﬁer. Harota )ll&JnliQ Natror Keli L Netroa p(ﬁ?)
15.Febe. 40,7—=40,0 1350 1,965 0,163 2,148 92,4
16« 39,5=30,6 1470 . 2,42 0,431 2,552 82,8
17. - 30,7-367 1500 1,339 0,271 1,670 81,4
18. «  36,8—36,7 6659  0,002pCn  0,325pCt. 0,417pCt. 32,1
1. - 37,0=378 1055 30530 5,488 7,016 21,8
2. . $7,1—38,8 1970 . 3,369 . 2 :
g AN 1010, 3509 9,022 A 27
b) Sputem. T
Dt ) Ralt Nairoa  Kali4-Natron  pCi.
15. 0,061 0,158 9.245 24,4
16. 9,071 0,275 0,346 20,5
1. 0047 0,134 0181 25,9
18. 0,042 0,130 0,172 244
19, 0,032 0,099 0331 - 244
20. 0,023 0,067 0,092 27,1
¢) Uoin - Sputam.
- 18, 2,046 0,351 2,397 83,3
16. 2,213 0,706 2,9i9 75,8
17. 1,446 0,405 1,851 78,1
18. i
19. 5,672 5,385 7437 21,9
20. 3,304 9,080 12,383 27,3

1. Date; 2. Temp. 3. Amount urine; 4. X oxide; 5. Na cxide;
6. K + Na oxide; 7.

P

Remark
'13 Large build, fairly heavy constitution.
2 Onset of 1llness: Noon 2f 1llth with chills,
shooting pain in the night of the 16-17.
3} No appetite, constipation.
h; Sputum: typlcal of pneumoala, amcunt: rather

more coplous than usual.

According tc the above the alkall salt content of the
sputum is usually even smaller than that of normal feces.
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Table IV. Schakowskl, worker 20 years old.
Croupous pneumonia

[ i €D a) Uria. (& <. 7o =y
D? Tcgﬁ. Ilor:\‘r;e)np Sp. G@ Ka;-) Nah&f_n) Sumkni,o) : ,.c{‘)

24. Dea. 40,0399 620 1026 3,044 0,354 3,39 02,3
- 405-=10,8 760 1020 2,301 0,414 2,612 85,1
« 30,0-398 730 §020 1,701 0,226 1,927 88,2
. 40,6=397 1270 1024 2,629 0,521 3,150 82,3
28, - 39,9392 $150 1024 2,435 0,518 2,950 82,5
- 40,0=306,0 1030 1024 1,906 0,36 2,200 84,1

36,0 ~ 36, 880 1020 0,862 0,025 1,487 58,0
M. Ocbecleol ™ 9200  -1G2¢ 1,032 3,084 35,016 20,6
1.0, ditn 1570 1022 2,005 7,540 10,645 273
) b} Sputum. )
Dar Kali Natroa  Summa pCt.
6. 0,021 0,087 Ol 183

27.44-28. pro die 0,028 0170 . 0,198 13,3
9.430. - 0,028 0,112 - 0,140 20,0
. 0,020 0,088 0,114 23,1

* no fever

1. Date; 2. Temp.; 3. Amount urine; 4. Spec. Grav.; 5. K oxide;
€. Na oxide; 7. Total; 8. %; 9. per day.

I feel that I do not have to add the figures, since 1in
this case the amount of alkali salts of the sputun is even
more inslgnificant - considered absolutely or relatively.

Remarks
1 Falrly strong constitution.
2 Onset c¢f 1llness: On the 19th with chills.
3 Sputum: ¢€yplcal of pneumonia.
4) No appetite. - Fever-type diet. - Regular bowel
movements, no dlarrhea.
5) On the 25th, venous section of 10 ounces.

Bambergerl) has already mzde an extensive ash-analysis
of ti.e sputum of pnecumonia during the inflammatory and healing
stages. Socdium and potassium behave the same way as in urine -
of which we shall speak later: in the feverish period potas-
sium exceeds sodium by far, in the non-feverish period the
opposite takes place. I had expected the same; however, as
one can see these expectations were not vorne out. Banberger
himsell reports a second case in which the above-mentioned
behavior does not take place. He tries te explaln his results
by the nature of the sputum, which was not too similar to
pneumonic sputum., The sputa whicn I tested had a definite

17T Bamberger, Wurzburger med. Zeitschrift, Vel II, P. 344,




pneumonic character and consequently the ratio seems inconstant.

On occasion other pathological secretions can also re-
move consilderable amounts of alkali salts. I felt that for my
purpose, I had to reject cases in .which there were considlerable
other secretions. Furthermore, I also had to reject all cases
which had received medication which contained alkail prior to
admission to the clinic, or cases which had or developed
diarrhea during or as a consequence of medication. All these
circumstances limited the number of cases ~ with fever - which
I oould use for my investlgation. _

THE ELIMINATION OF ALKALI SALTS IN HEALTHY, FEVER-FREE INDIVI-
DUALS.

It is self-evident that the amount and ratio of potas-
sium and sodium of the eliminated s«;ts depends on the type and
amount of the od taken in.

Table V., Observations on Myself

& Dat. CHaramengs Herosto®3) K@ Nareod® Sean@ I
2.Dec. 1869. 1230 . 253 3,028 4,588 7,620 39,8
- 1620 27,2 3,194 4,744 7,938 40,2
. 1615 24,8 2,859 3,028 7,784 344
- 1663 25,4 3,130 4,428 7,558 61,4
. 1330 25,8 3,501 3,70 7,292 46,7
- 1605 257 2,84 3,82 6,660 428

Lol

Bl

1. Date; 2. Amount urine; 3. Urea; 4. K oxide; 5. Na oxide;
6. Total; 7. %.

The diet was mixed, perhaps heavy on meat. The beverage was
only water and 300 cc beer/day. As 1s apparent from the urea
data I approximately maintained my nitrogen balance.

Body weight at time of experiment about 45 kg.
There was obtained daily, on an average:
1513 cc urine with 25.69 gm urea,

3.094 K»0 + L4.207 Nag0 = 7.476. - 41.4%
Per day and 108 kg

57.1 gnm urea, 6.87 gn. K20, 9.35 gm Nap0.
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Table VI. W., 25 years old, syphilis, treatment
- by inunction

a)DnL Haromenge - lenno& I\'uhg_; Natrongy Summu@ ple 5

24, 1470 10,8 1,882 6,291 5,173 234
25 1780 219 1,638 7,038 8,675 18,5
26. 1610 - 18,51 1,823 5,116 6,930 24,8
27. 1630 18,74 1,907 5,770 7,617 24,8
28 1620 16,46 1,280 Bdta 6,723 10,01
20. 1500 17,85 1,305 - 4,205 6,60 21,1
30. 1690 21,07 2,062 8,945 9,008 23,0

) §l._ 1770 21,24 2,362 8,717 92.07¢% 26,1
1. Date; 2. Amount urine; 3. Urea; 4. K oxide; 5. Na oxide;
6. Total; 7. %. :

Remarks:
\ diet poor in protein, no meat. No saliva discharge.
Physical well-being.
If one compares this table wit.. the previous cne, cne
notes at once the lowering of the potassium as a con-
sequence of the meat-free dlet.

Table VII. Sopale Schroeder, 27 years old, small.

@Du.@mmmn,. Harowof (S Kali (. Naroa /5 Sunma @ pCt.@

19. 1390 27,5 3,211 8,188 11,400 28,2
20. 1600 27,0 4,225 7,216 RERT]I 30,3
21. 1620 23,0 2,519 7,005 - 0914 28,4

G Minel™ 25,8 3,452 7,400 10,02 28,9

1. Date; 2. Amount urine; 3. Urea; 4. K oxide; 5. Na Oxide;
6. Total; 7. %; 8. average.

The patlent suffered, to a minor degree, of progressive muscle
atrophy. Her metabolism can be considered normal. General
state good.

Diet: plentiful, also mllk but no meat already several

days before observation. Body weight 83 pounds 25 Lth [not
identified] on the 25th.

- 13




Table VIII. Schroeder. The same diet withmeat. 3
parlllizenmenyg . Uarnsto Kaliggs  Natron - Summe, ~  pCt %
22, 1530 25,;%’) 4,228 13 s des
23 1230 206(0 - 3,00 5,513 © 8,613 36,0 ]
4 1860 30,2 3,701 6,864 10,565 35,0 H
g 1690 27,3 4,101 1,977 12,108 344 :
4% 1660 28,9 4,532 8,731 13,263 34,1
a7, 1300 25,2 3172 5603 . 8,775 36,2
&N T3E8 () 8,600 7,002 10,662 35,4 1

e -

1. Date; 2. Amount urine; 3. Urea; 4. K oxide; 5. Na oxide;
6. Total; 7. %; 8. average.

In this case also one can See the effect of meat on the ex-
cretion of potassium if the two perlods are compared.

0 Lo el

I had a very hard time to find a pérson who was on a
feve:r type diet for some time but did not have too considerable
disturbances.

Table IX presents the case of a 16 year old girl who
suffered from a pecullar type of deep melancholla, without any
other apparent disturbances. She only took liquid, or semi-
8011d ncurishnient and had to be fed. Later on she refused
food completely and had to be fed by stomach tube until she
left the clinic (unimproved). This stage lasted a whole
month. The sensorium was free. She never wetted herself,
but gave lndicatlon of her need to pass urine through sighing.

AT o b o e BB A
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Table IX. Rautenberg, 16 years o¢ld.
Partial Inanition.

i1 7] llunmou@ Hamu.prz,g:)o Kal@ Nairoo pro&i& Suona @ pCLLZ)

.o 2 800 - 80 0,80 1,13 - 1,96 40,8
3w ke 1030 8,75 4,820 L7300 - 2,559 32,2
5.0 6 000 . 9,045 0,803 1,735 2,56 31,4
7.e8 830 7,48 - 062 0,862 . 1,487 41,0.

1. Date; 2. Amount urine; 3. urea/day; 4. K oxide; 5. Na
oxide/day; 6. Total; 7. %.

> oni] AR L L B R u R g nih

Both the absolute amount of alkall salts and their ratio vary
considerably for no known cause.

THE RATIO OF THE ELIMINATION OF ALKALI SALTS 1IN
THE CASE OF FEVER.

lﬁr;m‘

At first I present the tables which concern acute 1ll-
nesses accompanied by fever: pneumonia, recurrent fever,
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erysipelas. General conclusions will be drawn from these
cases,

Table III. Martins. Croupous pneumonla, already pre-
sented above (p. 10). I complete the data here by adding the
chlorine determinations, in which the chlerine is reported as
NaCl. (For greater accuracy the urine 1s always burned first
with saltpeter).

Datum, J )
15. 0188 pCL wa 1,835 Gra. NeCl,
16, 0,231 - e 3,690 -
. 17 0176 - == 2,808 - -
18, 0,358 .

19 0823 - e BG83 . -
20. 0976 - ws 19,267 - -

1, Date; 2. pCt = %; 3. Grm = g,

Table X. Grohnert, age 45 years. Croupous pneumonia

C Da ) @ Tcmp.&rnmtnu Harnsts Krh@:\_ Nalrorb Suwnalz, por (D
16.N0i 1870, crFieber & 850 20237 2,320 0314 2,635 8

17. 1100 . 32,0 L2288 1,067 3,335 R2
18. @obmrel &80 29,22 1,038 0,690 1,734 300

190, 71030 31,93 063 2493 3121 201
20.421, - prodie 060 25,82 0,547 2,1J 2,657 125
22.423. - - 800 2350 0017 2884 3701 244
24.4-25. © e 1360 2780 N33 6037 . 1530 209

i 26 - 1930 23,54 4,737 7,302 $,129 19,2

1. Date; 2. Temperature; 3. Amount urlne; 4. Urea; 5. K oxide;
6. Na oxide; 7. Total; 8. %; 9. fever; 10. free of fever;
1l. per gay.

Remarks:

The medical history has mysteriously been lost. It was
a regular ¢ oupous pneumenla whi~h starte2 with c¢chills. Tem-
perature varied between 39 and 40° C. Crises at the end of t':
5th day in the night of the 16-17th. On the 26th the patient
had te be dismissed at his reguest. Little expectoration. No
diarrhea.

- 15 -
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Table XI. Feyeravend, 20 year old girl.
Recurrent fever

G Dst. @Trl\prr@hmmmu()larmloﬂ' l\'aiié_‘,"!\':lron(‘;summa@pCL@
13.Ja0.1870. 10,2—239,7 010 #p.G.1020 2,857 0,12 3,050 01,2
T 40,0~33%,7 1330 3286 1,833 0,310 1,845 834
15, 36,3 33,4 860 34,05 0,7¢8 0,138 083 79,1
10. . 36,8-30,2 350 20,35 0,495 0,507 1,062 46,6
17, 31,0-36,8 . &80 20,88 0,422 1,115 1,707 243
138. 36,6—136.3 040 21,0 0832 3,68C 4,517 184
10.. ., 38,3=34,3 840 18,04 1,243 3041 4,284 29,0
20. - 36,8 ~30,8 330 14,33 1,134 3,303 4,457 239
at. 37,0—39,6 VG0 13,34 1,500 5,043 7,460 20,41
22 - 41,0~—40,2 Jalder vor der Untersuchung furigegossen.

PR 40,2 - 40,4 G600 1431 3,735 1,407 © 3,181 558
. Loy 36,8—36,0 1160 25,17 4,608 0,164 1,858 88,2
28. T30,6~=384 420 1647 0,277 - 0,068 0,945 82,2
20. - ©37,0—86,0 ° 420" 155 0,773 0,260 1,033 747
27. .~ 37,0366 . 320 13,03 .0,630 0,234 0,864 733
28, @‘hhctﬁ‘d - 480 17,28 0,883 2,300 192 277

. - C 000 16,32 1,070 5,083 6,135 176
30.Jsa. 1870, ﬁlbc_rfﬂi 1060 19,14 1,462 7,380 8,851 174 i
3. . 700 1221 0,952 833¢  ¢,286 35,2
{. Febr. . ‘12(0 16,1 - 1,190 5,00 7,110 10,7
2. - 1340 " 1506 1,528 3,978 3,506 27,7
3. . 1130 19,43 2,442 6,163 8,635 28,0
4 - 1190 19,23 2,321 4,97¢ 1,295 18

e -

1. Date; 2. Temperature; 3. Amount urine; 4. Urea; 5. K oxide;
6. Na oxide; 7. Total; 8. %; 9. Unfortunately discarded before
analysis; 10. free of fever. .

Remarks:

1) Onset of illness: Mcrning of Jan. 9, at 11 A.M.
with chills. Admisgion: Afternoon of 12th. First crisis:
Night of 13-14th. Relapse morning of 21st. Crisis at noon of
the 23rd with abundant perspiration; since then free of fever
except for a single rise in temperature to 38.4%° C on the
merning of the 25th. This passed quickly.

2) Strong constitution. Very slight appetite. During
the first day thin and sparce bowel movements.

3) The figures of the first days represent the average
of two determinations. The urine of the 22nd, which was par-
ticularly interesting, was unfortunately thrown away by the
nurse hefore analysis.

L) No sputum.

- 16 -
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Table XII, Friedr. Kamrau, 16 1/2 years old.
Erysi; las faciel.

(2 Temper.~ Haromenge Harnstef, Kaly — Notron--Sumimyzr pCi. c.
20.0en. 1870, 30,5—407  ArdE 47,50% 3,004 2.453\°’o.177‘z’50.3é"
2. T390 —=402 060 4234 3,234 0,080 4234 §o8
23 390394 9230 480 4317 1,805 0,212 9,5
29, - : 30,5-30,0,'m‘cb1 usleraucht.

1 30,0-30,653270 . 32,58 2,046 0,420 336 879
. 39,5=304 923 37,58 1,508 0,361 1,560 807
1.Febr. 37,6—308 070 37,83 1,750 1,176 2,832 69,3

2. 37,6—37,3 G660 27,06 1,505 0,600 2,204 083

3. - 386350 930 3571 2,827 2,558 5,385 524

. 36,4—30,8 1010 - 33,65 3,002 3,242 0,434 40,0
5. Olcberl’rcl 1100 33,0 2,541 4,660 7,041 32.Y

i . 1920 20,78 3,108 4,766 7,876 348

1 . 1220 31,72 2,513 G503 0,016 280

3

. 1000 26,40 1,084 7,072 90,136 217

1. Date; 2. Temperature; 3. Amcunt urine; 4. Urea; 5. K oxide;
6. N oxide; 7. Total; 8. %; 9. not analyzed; 10. free of fever.

Remarks:

Upon his urgent request the patient had to be released
on the afternoon cf the 8th. The observations thus could not
be continued.

Onset of 1llness: ©Noon of the 24th. Admission: Noon
of 25th, Crisis occurred cn Feb. lst. The temperature recor=-
ded in the evening of the 31st (37.8¢ C) seems guestionable.
Very strong constitutlon - Fever-type diet until the 3rd,
meatl from the 4th on. Patient's appetite was very poor on
days when he had fever.

Table XIII. Bahr, Male, 33 years old.
Croupous pneumonia

Da. Temra lllrnmcn;e\ Harostoff - Koli . Natron - Summiz. 205
5.Aprl 1870, 40,6 30,0 BINE us5,11% 2,350 1,232 5,013 a0
6. 2302375 7700 26,56 1,34 1,186 2,526 $3.t
7. 3,6—-37,0  S00 2wr 072 1,72 244 295
8. T L0370 500 15,85 0,42 . 1,135 1,535 27,7
B I4—3T,2 A0 - 29,41 0,656 4,31 4956 110
10. - 37,5370 1000 2596 0919 &1l Teos 143
1. . 37,3-37,0 1180 24,54 1,263 5,439 6792 189
32, 2 fieberlrei 890 22,52 1,20 420 540 235
13. @, 900 1368 0,765 2358 3,213 238
14. . - 880 14,56 1,065 3,64 4,708 22,7
15. - 830 16,23 0,971 2,530 3,501 235
16. - 1200 1,76 1,368 4308 5,736 23,8

1. Date; 2. Temperature; 3. Amount urine; 4. Urea; 5. K oxide;
6. Na oxide; 7. Total; 8. %; 9. free of fever.
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Remariks:

Onset of 1llness: March 3lst; Admissien: Noon of
April 4th. Crisis (with perspiration) during tie night of
5-6th, free of fever since. Patlent feels well but lacks
appetite. Feces from 4-5 at noon: 3 thin movements, solid
Ssince that time. Little sputum. Fairly weak constitution.

DA b ML 50 A | iy ettt SIS il
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Table XIV. Klock, Worker, 35 years old.
Croupous pneumonia

b & Temper. .~ Hernncagar, l(llg-z,‘ NclroE,Summ@ pc|@
7. April 3870, 38,4 —35,6 040 @ 1,818 1,020 2,938 619
8. : 30,3-37,3 450 0,032 1,251 2,83 43
9. 30,4—37,8 600 0726 1,770 2,502 200
0. 38.0-38,41 g0 0401 2,305 2706 148
18, Qeberlrei

17, - 800 0,603 2,730 3,358 18,1

1. Date; 2. Temperature; 3. Amount of urine; 4, K oxide;
5. Na oxlde; 6. Total; 7. %; 6. free of fever.

Remarks:

Light case with l1ittle fever, Onset cof 1lllness: Morn-
ing of 4th April, admission: noon of the &6th.. The crisis
occurred already during the night of the 7-8th, then agailn
slight fever at irregular intervals. - Very little sputum,

Fever-type diet. Almost no appetite, no dlarrhea. 3
Average constitution. The figures for the urine from the 1l0th
' £o the 1llth are uorellacle as are apparently 2ll other data.

Table XV. May, 48 years old. Croupous puneumonia.

Was admitted at noon cf the 4th, which was the 5th day of the

NPT I I TV ST PRI B AT

course of the illness Died on the S5th in the evenling. Only
one determination available.
510 ¢cc, 20.2 gm urea, 1.560 K oxide, 0.195 Na oxide,
thus, the K makes up 88.9% of the total. z
1
{
1

- 18 -
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Table XVI. Wilhelm Lucas, 16 years old.
Croupous Pneumonia

Dat. & Trl.lpr‘r,;“ﬂnrnmrl e ap G.iy Nolya . Nates <
2. Cee 1870. 40,1 —i6T puut-> 1020” 3.:6b’ 0?;'7“?'-:-?/5‘\1,;\;“\2‘:107&'
27 R 30,2 =392 an Bt S . '
1. 37.0-36,0} I ‘ununucht. :

-~ . .

24 Dec. 1870 31?.&.-39.6 505 0 nse0 ;»,u_m_ _—H;f‘” 1

7. 30,4.—-'.'!0.8 5600 5029 (0728 4334 3002 144

o : . W

;; @flﬂc! res 970 1026 2,°%60 6,431 8,691 26,0
. oo 880 1010 1528 3,206 4,734 3as

1. Date; 2. Temperature; 3. Amount urine; 4. Spec. Grav.;
5. K oxide; 6. N oxide; 7. Total; 8. %; 9. not analyzed;
10, free of fever

Chlorine Determination Cl as NaCl
21, CA45pCmm 1,45 Crm«;‘_’,:
! :;3 cicht batiomt (3

2¢. 1,001 pCr. mm 3,106 Grma.

23, 1,562 - = 8,747 .
2. 1,600 - me 1538 -
27, 1,051 - - 0,24 -

1. pCt.=%; 2. Grm = g; 3. not determined.

Remarks:

Onset of 1illness on Dec. 15th with shivering fits,
¢risis on the 22nd. Sputum sparce, no diarrhea, poor appetite.

Table IV. Schakowski, worker, 21 years old. Pneumonia.
Mostly already reported avove. Only the chlorine determinations ‘

are reported here.

Cl as NacCl.
24, 0,175 pCt. em 1,055 Gem.
23 0,65 - = 1,221 -
26, 0,170 + m=a 1,24] .
27, 020 - e 1,524 -
8. 0,130 <« = 1,399 -
200 0,152 - e 1,568 .
36, 0161 - we 1,417 -
31, 0,636 - = 787 -
-

1. 1,024 -

16,08 .




Il one surveys the course of the potassium and sodium
elimination separately onc can see, from the tables, at first
a drop in the amount of potassium after the crisis until a
minimum i1s reached, and then a gradual increase (with minor
fluctuations) during the convalescence. If the observations
are continued long encugh 1 higher value 1s attailned than
during the feverish perlod, which 1s due to the increased food
intake. At the extreme the amount of potassium on a day with
fever can amount to scven times as much as during a fever-free
day. Cf. table XI 2.857 gm on the 13th, and 0.422 gm on the
17th. Such differences, however, are rare; three to four *times
the amount is more usual. In many cases the amount of potas-
sium during the convalescence perliod falls below the amount
eliminated by a relatively healthy person on a fever type diet
(see table IV); the latter amounts to about 0.8 gm.

The scdium behaves differently throughout. With high
fever it drops, in urine, to a minimum value, e.g. in Table XI
it amounts to 0.12 gm on the 13th., It is considerably reduced
in each case amounting to 1 gm. ppl, thus less than in a healthy
person on the same diet. - If the observations are started soon
after the beginning of the 1llness, the amount drops durlng
the first days; this is apparently still the effect of the pre-
vious dietary intake. If the observations start later the
sodlum value is immediately low. The amount increases soon
after the crises. The increase 1s often very sharp so that
the amount determined on the first day on which an increase 1is
noted sometimes exceeds the total amount determined on all
previous days with fever. For instance in table III (Martins)
the total sodium oxide content of the 15, 16 and 17th 1s 0.865
gm, while that of the 18th is 2.161 gm, even though this is
only about half the urine, and that of the 19th is 5.486 gm.

In Table XI: 1.135 NaO on the 13, 14 and 15th as com-
pared with 2.896 on the 1T7th.

In Table IV. (Schakowski) 3.115 gm in 7 days (24-30)
as compared with 3.984 gm ot the 31st and 7.54 gm on the 1lst.

In general the lowest value for potassium occurs when
sodium 1s already on the Increase, the percentage is then very
low for the former; often, however, when the sodium content 1is
on the increase the potassium 1s also on the increase. O0Only
very seldcm -~ apparently arfter very prolonged fever - does the
opposite occur: the potassium 1s still falling while the
sodium 1s already increasing again. The potassium ratio 1is
then extremely low.

These irregularities -~ like the often considerable
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differcences 1n the number of days Letween the individual fever
or fever-free days -~ are not related to the nature of the pro-
blem but are contributed 1) by the arbitrary choice of the 24
hour time interval, 2) by the irregularitics cf food intake
which can never be completely avoilded. The irregularity 1in
the individual days are much smaller during the experimercuo

on myself. In these experiments the periods werc kept as regu-
lar as possible. A general rule 1s that each individual wita
fever excretes more potassium than sodiwa, and that convales-
"cing persons excrete more sodium than potassium, and that
furthermore the constitution of the urine cxcceds tnis change-
over by one to two 24 hour pericds. Case XI rctalned "fever-
type" urine for a remarkably long time, i.e. for four 24 hour
periods (during relapse), perhaps 1n connection with the low
diluresls. The transition from one type of urline to the other
is sometimes gradual and sometlmes abrupt so that the urlne of
two consecutive days has a completely different character.

If we want tc know the reason for this behavior 1t 1is
again advisable to consider potassium and sodium separately.

To me, the most natural interpretattion for the behavior
of potassium is that its concentration aecreases during a
fever-free state as a consequence of the decreased metabollsm
compared with the feverish state. The increascd food absorp-
tion can then expla_n the gradual recovery. We thus assume
that the excreted potassium 1s in fact the potassium which 1s !
liberated each day from broken-down tissue (+ that introducea |
by food). - As far as I can see, no great obJjections can be
made to this interpretation; but even if we assume that the
decrease in the pctassium excretion during the fever-free
period 1s caused, in part, by the retentlion of potassium i
which was excreted cduring tae fever period, and had not teen
replaced by food, there is still a considerablie increase in
potassium excretion compared to a healthy Individual on the
same diet., These findings indicate that the metvabolism of
tissue rich in potassium 1s increased during fever. The sub-
sequent increase of potassium is so gradual, that 1ts inter=-
pretatiorn as beilng caused by increased food intake seems to
be reascucble,

Can the above assumption of stepwise ciiminatloin asso-
clated with liberation from tissue breakdown also be used for
sodium? Can we assume, in practice, that during the lively
fever metabollsm only 1.2-3 declgrams ci sodium oxlde are
liberated during 24 hours, as shown in the tables, or should
we assume that the eliminated amount does ot correspond to
the liberated amount and fever causes relention of sodium
salts? Furthermore, should not the foou taken Iin - even at
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duced appetite - contaln a2t least a few decizrams of sodium?
e sudden increase of scdlum after the crisis, in a few

cases, points to the fact Lhat we deal here with a retention
during fcver. No other explanation could be possible. 1 have
already summarized the striking cases before - strangcly

enougn they all concern young people {Tables IITI, IV, XI.)

This hypothesis is less mandatory in other cases, in these the
sodium excretion durlng fever 3is larger and the subsequent in-
crease can be explained satisfactorily through the increased
food iIntake. c¢. Tables XIX, XII, AIV. I consider it likely
that in this instance there nay be Individual differences.

In the cases of the firct tyre it 1s impossivle to evaluate the
amount of sodium liberated during fever and the relative potas-
sium value 1s alsc worthless. - But even in cases of the second
type, where retention 1is unlikely - or at least there 15 no
compelling reason to assume it - we 3ee navertheless that the
figures for sodium do not exceed those of fever-free persons on
a similar dlet vhile the increase of potassiw. [elimination] is
unquestionable, We can thus concliude that the increased
metabollism during fever oc¢curs mainly in tissue rich in pctas-
slum - a conclusion which however is put in doubt because it

is based on such a small nunber of otservatvicns.

e
h
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A definite answer could prcbably be obtained 1f the dally
intake of salts in food were determined. I would have llked
to proceed in this manner: however, the difficuity to execute
such a project on patients proved too great, especlally for a
single observer. Finding out whether administered scdium
salts reappear during fever would also contribute to the
eluclidation of this question.

The behavior ¢f chlorine in the cited cases corresponds
exactly to that of sedium, sc that one would have to consider
sodium chloride retention, and the current view that its d=-
crease Iin fever-urinr 1s due to inanltion would be false.
Chlorine also manlfcsts a considerable and sudden increase
after crisls, when a considerable food-absorption cannot as
yet be tazken into consideration; cf. case III and IV. I have
attempted to approach the guesticn of sodium retention during
fever from another point of view. The assumption would be
strengthened 1f it were possible to prove a relatlive decrease
of potasslum in exudates and in blood serum.

I analyzed the biocd serum of two of the cases: Mer-
tins (Table III) and Schakowskl (Table IV; for alkali salts.
I also analyzed a typhoid patient (Glogau).
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Schakowskl, Venous section on the 25th
24 474 gm oserwm ylelded
0.220 alkali chlorides ard 0.Ci9 potassium platinum
chloride =

=
—

0.386 KO g chel 34
LoL37 Na0 per thousand
} 2]

Potassium oxlde makes up 8.0F of total.

Mertins. BElood from cupping glass on the 16th

13.199 gm serwn ylelded
0.115 alkal% chicrides and 0.025 K piatinum chlcride=
0.409 KO
I 723 NaoO 5 per thousand

57138

Potassium oxide makes up 8.7% of total.

o)
~

3) Glogau. Blood from cupping giass.
23.577 gm serum ylelded
0.153 alkali chlorides and 0.040 K potassium chloride=
g'fgg ﬁgo g per thousand

Potassium oxide makes up 6.3% of total.

As far as I xnow, tnere exlst, in the lliterature, only
two determinations c¢f alkall salts in blood serum of healthy
individuals. They were mace by Schmidt. If one computes his
figures (1 oc. cit. p. 30 and 32) egualiy for potassium oxide
and sodlum oxide, one obtalns in the first case:

0.0065 K oxide
0.1160 Na oxide
0.1255 potassiwm oxice makes up 7.E% of the total.

In the seccnd case:

0.0067 K oxide
0.0661 Na oxide
0.0723 Potassium oxlide makes up 8.6%.

The first of my values lies between the two values
found by Schmidt, the two others are very slightly above his.
The drop 1in potassium cannot bte seen.

It would be more accurate to compare the fever blood
serum with that of th: same perscn immecdiately after tne
crisis; however, the withdrawal of so much blood, as would be
necessary to obtain sufficient serum [for analysis] would be
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unadvisable for a patient who had Just passed through a serious,
feverlish disease. I never had the heart in these two cases,
both of which were very serious.

Two determinations which I carrled out on healthy 1indi-
viduals gave scmewhat higher values.

o ir——— o |
T AR e ot L

1) Amount of blood serum was not determined.
0.068 alkall chlorides; 0.0225 potassium-platinum :
, chloride !

0.0043 K oxide
0.0271 Na oxide
0.0314 13%» of the total is K c¢ .ide,

2) 18.433 gm serum
0.144 alkali chlerides; 0.042 potassium-platinum ,
chloride :
0.0081 K oxide :
0.0695 Na oxide
0.776 [sic] 10.4% is K oxide.

The number of determinations 1s probably not large
enough to draw definife conclusions. However I refrained from
further experiments for the moment s0 as to bring this investil-
gation to a temporary conclusion,

Specilz) reference however should be made to the beha-
vier of alkall salts during typhoid. DBefore - as will be seen
later - I discovered that the feces are a great source of elil-
mination, I found upon the examination of urine alone a2 marked
deviation of the results from the clted figures showlng a
preponderance of potassium in the urine of patients with fever.
These figires are not reported here because they are irrele-
vant in thils connection. It is understandable that initlally
I did not belleve that the feces c¢ould represent an important
elimination pathway for potassiun “ecause Schmidt had proven
that dlarrneal feces have a higher sodium content. - Besides
I feel that typhoid patlents are unsuitable for such investi-
gation for many reasons. Flrst of all a comparison with per-
sons in a fever-free state partaking the same diet is lacking
since most typhold patients develop a great appetite even when j
nilghtly exacerbaticns still occur. Comparison of figures in :
the feverish and fever-free state are also unreliable because
the long-lasting fever causes considerable consumptlion and -
as far as metabolism 1s concerned - a typhold patient is a dif-
ferent indilvidual at the beginning and at the end ¢f the 11l- :
ness. Concern for nourishment often forces the replacement !
of the fever-type diet by a richer one. To this one has to 1
add clouding of the senses which often causes unavoidable loss
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of excrements. I think thet 1t is sufficient here to present
“igu“es for a couple of individuals - especlally well sulted
to be Investlgated - wt ic indicate the relative increase of
potassiua during fever. T present {irst two cases of 1lleotyphus

and one case of exanthematous typhus; diarrhea was absent in al?
cases.

Table XVII. Rosa Keodien, 21 years old.
Exanthematous tvohus

D;LG/ Tc aper, Hammcncp sp. G/ I\a;\l \..mm Sun-.;\z) pCtQ_
./

i duol 1870, 40,6—50 1023 2,794 0, 190 2,984 87

3 40,2-.30,0 1270 1022 2,4'2 0,320 2,508 873
' 40,7301 730 1021 1,117 0,307 1,424 78,3
i 40,0~40,3  inn alles 's Rett.  Die weitrre Untersuckuog musste

'/ wegen 3u grosser Denommenbieit sufgegeben werdeo.

1. Date; 2. Temperature; 3. Amount urine; 4. Sp. g.; 5. K oxide;
6. Na oxide; 7. Total; 8. %; 9. ill urine voilded in bed. Fur-
ther investigation had to be discontinued because of too great

stupefaction.
Remarks:

Onset of illness: morning of 29 May with c¢chills., Cpri-
sis during the night of the $-10th on the 12th day of the 1ill-

ness.
Table XVIII, Kugh, 22 years old, worker.

Ileotyphus
bat. & Tempery,~ Horamenge  Kaly,  Natron Summn pCt.
8- Febr. 1870, 34,0—=39,8 G T EC
9. 40,5=394 1480 2,250 0,518 2,768 81,3
HiN 39,8—138.4 1300 2,34 1,196 3,535 66,2
. 38,8379

mperature; 3. Amount urine; 4. K oxlde;

1. Date; 2. Te
5. Na oxide; 6. Tetal; 7. %.
Remarks:
Onset of 1llness: 30 Jan after severzl days of prodro-
mal symptoms. Chills. Admission on Feb. 7th. e data was

collected during the last few days of the flrst period.

Very strong constitution, no dlarrhea.
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Table XIX. as...., male, 20 vears old. Ileotyphus

4 Dat. o Temper. Haenmengs “ 4p.G. .7 Rali " Nateon__Samind 7 Gy,
1o.Mara 187). 41,0=34} 60 1028+ 0,958 0,258 1,26 T
16, 40,6 —40,2}
B ) . s Ly . 5 .
17. £0,5—40,4 1055 1024 1,867 0,404 2,321 80,
. 6~3 .
18 40,6319 010 1024 1,456 0,300 1,756 82,9

0. 40,6—30,9

1. Date; 2. Temperature; 3. Amount urine; 4. Sp. g.; 5. K oxide;
6. Na oxide; 7. Total; 8. %.

Remarks: _

nset of 1llness on 5 March after slight prodromal
symptonis. -« Strong body bulld, sensorium almost free. Very
little appetite, sparce, dlarrheal feces. Profuse intestinal
bleeding started on the afternocon of the 19th, the patient
expired that evening.

I also analyzed tre alkali content of feces on a few
days in two cases; for this, of course, I could only take
light cases. I have already reported the manner of specimen
collectlion and analysis.

Table XX. William Fr., 16 years old. Ilectyphus

: " 3) Lre. = - <

' 2 st e = 4. ~ .

Dal.a: Tempeg; Barnmenge sp. G Kali = Natron =~ Summa-Z pCt.@"
4.Jugi. 39,9 39,2 910 1015 1,147 1,247 2,304 42,8

5. 40,0~37,67) 1540 1010 1,104 0,902 2,006 53,0
8. §0,6—38,5Y 1770 1012 4G nicht bestimmt.
l 40,0—39,2 1710 1011 3,180 3,505 4,085 25,9
(e, 1) Bad uad 1,5 Gem. Chinis dea 4. Abends.
@ *) Bad und ),5 Grm. Chioio den 3. Abends.
= G by Stubl. _ -
3. 0,550 Kali 0,260 NatrGa w= 0,810 (8,7 pCi.
4. 1,103 - 0,457 - «= 1,560 70.7 -
5 0,690 - 0,33 . == 1,088 63,4 .
6, 078 - Ve - = 1,195 036 -
@3)¢) Urio 4 Sl .-
4 2,25 Kali 1,701 Noteon  m= 3,904 57 pCtF
S0 1,198 - 1,300 Y o 3004 38 -

1. Date; 2. Temperature; 3. Amount urine; 4. Sp. g.; 5. K oxide;
6. Na oxide; 7. Total; 8. %; 9. not determined; 1C. Bath and
1.5 gn quinine on the evening of the 4th; 11. Bath and 1.5 gm
quinine on the evening of the 5th; 12. rfeces; 13. urine + feces.

Remarks:
nset of illness o 21 May.
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Table XXI. Dbrennert, Tleotyphus

. (- ¢ @ 2y Uri. P P s (
n: Tempir. llarnn}fﬂ;e Harnstafl-%_ - Kah S Natran 7o Sumeng >~ p\‘,(,Uj
2 37,0—18,8 1205 10140p.G0 0,313 0,009 0,452 vl

13, 30,5—358 1030 38,02 0,453 0426 0037 533
14, . 30.6—304 2300 41,63 0,831 Gtk 1,505 500
13 38,8-392 - 1030 38,03 0,4l GO 1,03 396
10, 30,0—30,7 1810 42,5 0471 0742 1,213 338
17, 30,6--390 2010 &43 . 0,382 0,724 1,106 3,3

e b) Faces.

Date Kol Nalron Sumu pCt.
12. 1,19 047 1,66 71,0
i3, 2,20 130 354 52,1
14, © 1,37 03 2,00 8,5
i3 1,28 0,53 1,31 70°
1a. 2,37 1,405 4275 . rad
P AN B S ST B 3,00 uaR
¢} Urn + Facea, )
12. 1,503 0,539 2,142 70,1
13. 2,683 1,704 AT 59,0
14 2,221 1,274 3,445 63,6
13. 1,696 1134 2,844 594
16. 2,841 »643 5,188 51,7
17. 2,092 2,104 4,196 49,9

1. Urine; 2. Date; 3. Temperature; 4. amount urine; 5. Urea;
6. K oxide; 7. Na oxide; 8. Total; 9. %; 10. feces; 1ll. urine
+ feces.

Remarks:

Onset of iliness: /‘pparently on 24 May, bedridden since
6 June, admission to ¢'inic on the 8th.

Fairly light case. - Strong body build, Appetite not
completzly lacking, considerable diarrhea.

Both cases have a slight preponderance of potassium
salts - the second case is interesting because 1t ghows that
even with lasting, strong dluresis the greatest portion of the
alkali salts can still take another pathway. During the
entire 6 days, during which the investigation was carried out,
the amount of potassium anu of petassium salts was greater in
the feces than in the urine. £it%t present we cannot give any
reason for this occurrence,

The alkallesalt content of the urine 1is, in view of
its great volume, particularly low 1n this czse, The percen-
toge is about 1/10 of the normal cne; even on the 1€th - when

1t is highest - it is far from attaining 1 part per thousand
(0.067%) .




