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THE BXCRETION OF URINE COMPQMENTS DURING FEVER ATTACLS

Virchow's Arobiv, W. Von Morascewski
Vel 155, 1693, pp 1-3

It 4s ane of the most well-known facts that during fever the N-excretiom
is increased, wharess shlorine is reteined by the body. Phosphates and po-
tassiun salts are to be added to nitrogen, and sodium sslts are tc be added
to chlorine. The aost beautiful and the best studies have led to these re-
sults; for instarce, the Te*sarch c¢f Traube and Jochmann (1), Redtenbacher
(2), or (3), Brattler (4), Baxthausen (5), Rosenstein (£) Riesenfeld (7,,
Unruh (8), ort (9}, Schleich (10), B, Hallervorden (11), Salkowsky (1),
Naunyn (13,.1%), Zulver (15) Rormarm (16), v. Limbeck (17), Semator (18),
ve Torray (19}, ldebscmedster (20), Leyden (21), S. Rem Pirei and v. Calcini
(22), and many others, In the oldest works by Moos, Uhle, Ranke, Wasmuth,
Bartels, and in the sbove-mentioned works whioch sre not complete by far,
rules are formulasted, jin most cases, on the basis of a longer observation
period, an observation running for days azd not for hours (with the excepilon
of the work by Naunyn). The experimental material which included almost all
urine ccoponents provided therefore a characteristic for the stage of the
fover rathor than for the beginning and the end of the fever,

Only the most recent observations mzde in the "shortensd” fever -

‘Balaris -- provided new and surprising facts. Alzo the present experinment hes

been stimulated by the work of my collesgue and friend Dr. Tneodor Hiteig.
The alnormal behavior of the chlorides and of phosphorus in the case of
malaria which 18 in great contrast to the findings o the fever metsbolism
(v. limbenk, Terrey) drex xy attentiam to other types of fevers and stimu-
lated me to repeat the old observatioms and to carry ocut Andependent experi-
ments. To be sure, it had also been obsarved by the previous workers that
thers 18 an increase in N-elimination after the fever (Naunyn) or that there
is & trewendous drop in the elimination of potassium salts after the fever
(Salkowsky), or thst ammonia 15 eliminsted in increased amounts during the
fever and iv even more strongly eliminated after the fever (Hallervorden).
Thers was also sometimes aa increass in the retemtion of chlorides after a
fover (Ringer), &8 weii &5 &m imcreass in phospuorio scid (ve Baxih&usen) in
the arime. :
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This all was known and our work cannot contribute many new data. In
our work, the types of fevers are compared with respect to the behevior of ;
the salts prior te, during, and after t.ie fever, the results are sunmarized !
and interpreisd from that point of view whick, on the basis of the previous ;
observations, appears to be most appropriate. 5

The material cumes from the clinic of Professor Dr, Jerman Eichborst
and I am indebted to him for his cooperation and ocmtinuous support; I an
slso gratelul to His assdistant Dr. Th, Hitsig in whose department the pa-
tients were located and whose friendly cooperation has oontributed much to
the ocompleticn of this work.

The chemical methods which I have used have besen frequently described
ir 1y earlier papers and I can limdt myself to refer to these papers (Yirchow's

ﬁm. Vals 146, 150, et osters, Zeitschrift Lir Kindsche Medizin, Vels 34,
S5)e

The determination of potassiuva and sodium was oarried out according to
Fresenius' well-imown msthod: fussion of 50 co urine with ammonium sulfate
to transforn potassiun and sodiua into the nan-vulatile sulfetes, treatmant
of the fusion residue wiih barium chloride and b rium hydrate 1o obtaln
sodiun and potassi:m chlorides, removal of the excese barium with amnonium
carbcnate, driving off of the excess asmmoniun salts, and weighing of the resi-
due as sodium chloride and potassium chloride in a platinum crucible.

Fotassium wvas subsequently precipitated wdth platinue chloride from
the residue, washed with alochol. and ether, dissolved in boiling watar, the
solution evaporated, and the residus welighed &5 potassium platinum chloride.

The amount of sodium was calculated fram the found amcunt of potassium
by subtreoting the potassium chloride fram the sum of both chlorides.

Chlorine was determined a .c~vding to the Valhard method, phosphorus
and calcium acoording to Neubauer, urea according to Morner, urde acid ac-
cording to Ludwig-Salkowsky, ammonis acoording to Schldeing, the slloxuric
bases according to the method which I have dssoribed An Yirchow's Archiv,

4
- Vel 1508, ]
:

The same holds for the diet and the determination of the nutritien !
value of the food. The food analyses which Th. Hitsig carrled out for his :
work confirmed our previous studies, and they provide suffioclent assurance
fox:h uniform preparation of the food, as well as for reliability of the 1
methods,

The patients were undsr reliable supervision end were, if necessary,
Anstruoted Ly us s0 that the axaminitim whloh has to be done with extrems

. ¢ The new work of Salkowsky in Pfgliiger's Arcbiv 1898 was not yet lmown.
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care was simplified, For instance, the separation of the urine from the
feoes was always very carefully observed; also, punctual emptying of the
bladder was exphasized. The temperature wan meusured bty experisnced nurses,

He observed two cases of Febris continua wiih -~ gradusl increase and
a gradual decroase in temperature (typbus), ane case of a fever involving &
orisis (pneumania), one case of malaria fever, and ane case of heotic fever.
We did not study othar types of fevers diring acute exanthemas, articular
rhoeunatism, et cetera because it had besn determined Ly earlier observatiouns
thet such cases give less clear-cut results and are subjeot to innavidual
fiuctuations,

To obtain as clear & pictusre as possiole, wo have carried cut wrea de-
torminatiocns, the determination of the total nitrogen, of uric acid, of
xanthine bases, (and] of ammonia. In addition, the chlorides, phosphates,
potassium, sodium, and calcium wire determined,

In the pneunonls case, the urine was collected until the orisis and
after the crisis; in the case of the malaric fever, five portions were ccle
leoted which corresponded 1) to the cold stage, 2) to the climax of the
" fever, 3) to the remissian, 4) to ths additional drop in the fover, [and]

5) to the apyrexia. In the case of Febris hectica, four portions correspond-
ing to the stages 1) of the beginning fever, 2) of the olimax of the fever,
3) of the reidssion, &) of the apyrexia were ocllected. In the case of
typhus I, the urine was collected as daytims urine and nighttime urine dure
ing three periods: 1) the climax of the fever, 2) the paracme, [and] 3) the
afebrile period. In the case of typhus II, the entire amount of-24 hours

was oxamined, witbout interrwption of the eutire course coeprising the
periods 1) of the increase, 2) of the continuous fever, [and] 3) of the
spyrexia, Details will be discussed ‘n each individual case, )

The campilation of the tables differed, depending on the cases. The
beurly amounts were eamphasiged in the cases of malariz and hectlic fever: m
the other hand, the daily balance was less emphasised because the feces
sould not be considered. In the typhus and pnsumonia cases, the balance was
also accurately determined in addition tc the hourly amouats., In cases in
vhick the detomginaticn of ths hourly amounis appeared to bs wathout valus,

" it has been omitted frcm the Tacles.

The cases cited here are to be regarded as average ocases of repeated
observations which we have collected in the clinic and a report [on all these
sasea] would needlessly expand this paper -

Case I, B.O., 17 years. Typhus abdominalis.
Case history: patient comes from a healthy family. He suffered from

neasles &s a child, but claims to have besn always bealthy sinoce then. Ten
days ago he boocams sick with headaches, loss of sppetite, and diarrhea.
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Prosant state: nothing abnormal discovered at the external and in-
temal organs. Mild roseclsa, spleen moderataly enlargel.

The pstient has been put on a dist omnsisting of 1,200 oo milk, 800 oc
broth with egge 500-800 co wine.

This diet omtd.nod 10,30 gram nitrogen per day
6,246 gram chlerine per day
1,260 gram phospharus par day
1,740 gram caloivm ;er day
2,748 gram potassiun per day
3,562 gram sodiun per day

and hes beon malntsined during the sutire experimental series.

The feces ware not oconsidered because the examination days had been
ploked at random from the individuasl periods. The fast that the foces were
not snalysed introduces errors pertaining only to oalciua. Tue amount of the
other compments i3 Jittle affected by deferaticm.

The¢ urine was oclleocted in daytinme ari nighttime portiomns for thres
days. The firet day was during the fever pasriod.

Texperature during 24 hours 38.6 39.5 38 3845
pulsation 106 108 104 100

The patient was bathed once a day; the temperature af the water was 30°.

The seownd day of urins examination was in the stage of deoresasing tem-
perature.

Tesperature on the diy of

exaxination 3?02 36.8 3802 38.1
pulsation 76 80 92 88
The thixd day belongs to the fever-free period,
Texperature 6.4 36.6 36.2 36.5
pulsation 76 68 68 76

This examination was supposed to indicate the typbus of urine during
the fever period and of the urine from the afebrile pericds. The musbers
found were caloulated for the hou~ly eliminatime,

The belance was made without cansideration of the feces, Table I, B,O.,
17 years of age. Typhus abdominalis.

T.Qu"tm 38.6 3905 3801 3805 alimsax cf the
Lover

Pulsation 106 ic8 10% 100
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From 6 AM tc € PH

Anount of urine 1,360 oo, specific weight 1015.
N 1.000 % psr 12 howrs  15.01) per hour 1.084
cl 0.212 % .o £ 2.756 . " 0.229
F 0.077 ¢ L 1.141 LI 0.095
Ca 0.0082 % " . . 0.106 . 4 0.009
'Y Cc.159 % o . 2.067 . ) 0.172
N C.lly ¢« & . a 1.937 . . 0.161
uread 00840 { “» v 10'920 . ’ 0.9].0
urioc acid 0,014 % L . 0.182 . . 0.035
allox, '

basas 0.018 $'oa.lcu- . . . 0.234 " " 0.019
xanthine lated

bases 0.004 Sjas N ©& = " 0.054 . . 0.06k
Ni, 0.057 g L " 0.742 . g 0.062

Froa 6 PH to 6 AN

Anount of urine 590 oo, specifioc wmight 1016
N 1.218 % per 12 hours 7.186 por hour 0.599 g
Cl 0.206 % “ . . 10215 » . 1.101 4
P 0.1177 % £ o . 0.69% . . 0.058 g
Ca 0.0058 & .. . 0.03% . " 0.003 g
K 0.183 % L . 0.079 . " 0,090 g
Na 0.116 .. . 0.684 . . 0.05?7 g
urea 0.984 % L . L g . . 0.8k g
uric acid 0.012 % L . 0.,07u8 . » 0.006 g
allox

bases  0.021 %lcalcu- * * . 0.177 . . 0.015 g

ted

xantbine as N

bases  0.009 % . . . 0.0531 . . 0.004 g
RH3 0.07¢ » “ . s 0.466 . . 0.0 g

Reault !

Food Urine Balanos
N 10.340 20,199 - 9.859 g ¥
1 6.246 3.971 +2.2758 C1
) 4 1.266 1.835 - 0.575 g P
Ca 170 0.140 + 1,600 g Ca
K 2.748 3.146 - 0,398 g K
Na 3.562 2.621 + 0,941 g Na

«5e




[ —

TR Y T

160726 urea N

0.253 uric acid N
0.411 alloxuric bases X
0.158 xanthine bases N
1.208 ammonia N

Note: When possible losses in the feses are included, the result be-
oomes more pronounced hut it remains essentially unchanged. N, also P, may
be exoreted .., still larger amounts, calciunm may bs retainsd to & lesser
extent, Chlorine, potassium, and sodium remain essentislly unchanged bo-
oause the amount of feces is very saall.

Remission :

Temzperature 37.2 36.8 38.2 38.1
Pulsation 76 80 92 59

From 6 AM to 6 PX
Asount of urine 510 oo, specific weighi 1013

N 0.7045 % per 12 hours 4,052 per hour 0.338
cl 0.2548 % LR 1,299 . . 0.108
P 0.0594% % L 0.3029 . . 0.025
Ca 0.0055 % L B 9.0281 . " 0.002
X 0.1170 $ LI 0.5967 . . 0.049
ba c.l67 % « & . 0,.8517 . . 0,071
uea 0.672 % . & & 3,427 . " 0.289
uric acid 0,0098 % L 0.0499 . . 0.004
allox.

bases 00,0126 % LI 0.0643 * . 0.005
xanihine

bases 00,0023 % s 0w 0.0144 . . 0,001
K3 0.0 % LI I 0.2213 . . 0.0183

) - £ T . L avne
tmutntuum

Amount of urine 380 oo specific weight 1020
N 1.330 % per 12 hours  5.50k4 per hour 0.421
c1 0.309 ¥ “. & & 1.295 . = 0.108
P 0.1566 % « & 0.710 . " 0.060
Ca 0.0075 % LA 0.0285 . . 0.002
X 0.1877 % € v 0.713 . . 0.060
Na 0.2126 % LI 0.806 . . 0.065
urea 1.176 i . . . L 474 L] (] 0.373
uric aocid 0,017 % L 0.0646 . » 0.005
allox ) )

bases 00,0224 % . " 0.651 ) . 0.007
xaathine

bases 0.0054 ¢ » o = 0.0205 . . 0.002
m3 0006.1.6 ’ . o & 0023“1 o ® 0.02¢

«b -

—“mm oy
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Food Urine Mesult

N 10.349 9.106 + 1.23% or
Cl  6.246 2,59 + 3.652
P 1.260 1.013 + 0.247 or
Ca 1.?“0 0.056 + 1068‘*
K 2,748 1.319 + 1,429
Na 3,562 1.657 + 1.905
urea 7.901
uric acid 0.1145

alloxuric bases 0.1494 calculatod as N
xanthine bases 0.0349
azmonia 0.4554

Note: The results may be substantially changed when the losses in the
foces are included. Thus, & loss in N may ocour after a loss in phosphorus;
calcium may be retained less. The other quantities remain the same. The
bebavior of potassium must be pointed out; potsssium is sparingly excreted —
in agreexzent with the observation made by Salkowsky.

Afoebrile Period

Teaperature 36,4 36.6 36.0 36.5
Pulsation 76 &8 68 76

From 6 AN to 6 PM
Amount of urine 1,200 o0, specific weight 1013.

N 0.7%45 &% per 12 hours  9.53% per hour 0.79%
1 03944 % .o 4.733 .o 0. 394
P 0.0ksk % LA 0.545 » . 0.045
Ca 0.0090 % P e n 0.108 . . 0.009
K 0.1990 4 L 2.388 . ] 0.1990
Na 0.204> & L 2.448 . s 0.205%0
urea 0.680 % “« n . 8,160 . . 0.680
urdc acid 0.0090 % LA 0.108 " n 0.009
allox.

bases 900136 $ b » . 00163 b ® Ooom
xanthine

bases 0.0046 % L 0.053 . " 0.0046
N5 0.0420 % € v » 0.504 . . 0.042

Frag 6 PM to 6 AM

N 1,255 & per 12 bours  6.468 per hour 0.539
c1 0.4368 % L 2 kles ’ . 0.204
P 0.0864 ¥ LI 0.484 . . 0.L01
Ce C.0564% ¢ & = n 0.,0358 " * 0.003
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X 0,297 & per 12 hours  1.663 per hour 0,139
Na 0,209 ¢ L 1.171 " . 0.099
urea 0.966 ¢ L 5.409 . . 0. 451
uric acid 0.0l § L 0.0704 " s 0.006
allox.
bases 0.0189 % L 0.1058 . " 0.009
xanthine
bases 0,000 % LI 0.0274 " ~ 0.003
My 0,066 % t o 03449 U . 0.029
Food Urine Result
N 10.3% 16,002 - 5.662
Cl  6.246 7.178 - 0,932
P 1.26C 1,029 + 0,231
Ca 1.7W0 0,144 + 1.596
K 2.748 4,051 - 1.305
Na 305& 3-619 - 00057
urea 13.569\
urio acid 0.186
alloxurio bases 0.269 calculated as N
xanthine bases 0.083
amnonia 0.849

Notes The result caunot be substantially changed when the components
in the feces are considered. Nitrogen would be eliminsted to an inoreased
extent, phospborus would perbaps remaln in equilibrium, calcium would be less
retained. The other components were all excreted to an increasoed extaent.
Again, the behavior of K is slriking because its exorstion is considerably
inoreased.

This case was supposed to provide us with information about the be-
Lavior of the salts during & fever spell. When the results of the firsi day
(climax of the fever) are compared to those of the last day, a rather typical
picture is cobtained. In the former case, chioride and sodius are retained,
phosphorus 15 lost; in the latter case, chlorine and sodium are lost, phos-

phorus s retained —— exsctly the reverss Lof the furmer case). The benavicr

" of the nitrogen ar. the potassium salts must not lead us astray. This be.

havior is subjesc to other laws, as is known, the nature of which we have to
discuss. Thc pariod of the remission exhibits & real transition between both
pericds when the ocorrection for the noninclusion of the feces components is
made.

A8 far as the nitrogen-containing components of urine are concerned,
they also bebaved quite typically: dwring the fever, there was an increased
amount of urio acid, xanthine bases and alloxuric bases, in general, (as cal-
oulated sus of the aanthine bases and urid acid) an increased exoretion of
amnonla .

PR,
el o




gy

urea 0.83; urio acid alloxuric bases

fovar — - 0.012; . ¢ 02()‘?3 0,000
Afebrile
psricd . 0.85 . 0.011 h 0,017 * 0.053
Also Zilger's ratio P/N wes typiocal
fever P/N 0.0917 fover-free stage P/N 0.064

Finally, when the ratlio of N in the other components in the food and in
the urins is formed, the following results for the fever stage:

Ni ClL: P Ca: K: Nat
ll0.62 0.12 0-17 0.27 0035 in the food
110,198 0.0917 (0.007*) 0.157 0.131 4n the elimination

For the remisslom period

N: Qs P Cas K; Nat
1 0,286 0.111 0.006 0.146 0.1682

For the afebrile period

N: Cl: P: Ca: K: Nas
1:0,62 0.12 Q.17 0.27 0.35 in the food
1:0.448 0.064 (Vevds) 0.253 0.226 iu the elimination

N: urea uric acid alloxuric bases N5
climax of the fever 0.836 0.0126 00,0205 0.0604
remssion 0.568 0.0125 0.0164 0.0500
afsbrile period 0.878 0.0084 0.0168 0.0530

It 48 sean that: 1. none of tho urine companents are excreted to such
an extent as the nitrogen components, 2. the f{sver-free veriod iz charagterised

by an improvemaat in the raile of ths chiorides to the potassium salts.

This for the typical bahavior during fever. In case II which is also
& typbus case, we oan study the chinges witb respsct to the inocrease in body
teagpearature.

Case II ZA,, 32 years. Typhus abdominalis,
Case history does not disclose agything which would be of ixportance.

Patient comes fram a healthy family; be has been completely hsalthy wntil now.
The presct, disease started 12 days ago. Patient lost slesp and appetite, did

* Only 4n urine
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not {eel wall and bad bimself admitted to the hospital to obtain better
food.

Present atatus:
organs.,
spleen,

No essential changes of the internal and external
Nothing can be discovered except for « distinct swelling of the

The pationt received the same diet as Case I:
broth vith ogg, and 1/2 Jiter of wins. This diet was kept unchanged until
the end of the experiment. As in all othar cases, the amount wos measured,
All focdstuffs werse analyeed by us.

1,200 oce milk, 800 [ea)

The patieat was examined by ue for the components under consideratiom
and the amount of the ccupwments per day was calculated by celoulating the
total amount from the pexventages, and this total amount was divided by the
numbser of days. '

The urine was measured daily and examined daily. The daily loss of
N, CL, P, Ca, £, Na and NH; ancd other nitrogen compounds was determined fram
the urine. Ail other figufes were calculated as CL, Na, X, P, Ca (not as
P20c, NaCl, et cetera). The nitrogen compounds wers all recaloulsted in
teras of nitrogen, o , thus, the amcunt of nitrogen excroted 28 HBJ,
urdo scid, alloxuric bases (uric acid and xzanthine), and xanthins.

At the beginning of the experiment. the temperature was ascanding,
reached its maximum, and then dropped tc normal. The alfeqt of the inorease
and of the drop was thereby obsorved.

13 Juy 38.9 38.7 39.5 39.2 Temperature
88 0 100 96 Pulsation

14 July 39.0 39.5 39.0 38.6 Temparature
92 100 96 92 Pulsation

15 Juy 37.8 3B.4 38.5 39.0 Temperature
100 96 100 73 Fulsaticn

16 July 38.5 39.5 35.9 39.6 Tecperature
92 92 96 96 Pulsation

17 July 38,6 39.6 33.8 37.5 flemperature
89 92 96 84 Pulsation

18 July 3745 38.1 39.5 39.¢ Tegperature
84 96 100 g2 Pulsation

19 July 37.6 39.4 40.1 39.0 Temmerature
92 96 100 101 Pulsation

20 July 32:6 37.2 37.2 38.2 Temperature
100 100 98 3.00 Pulsation

21 July 3.5 37.2 9.3 38,9 Temperature
96 95 96 1z Pulsation

22 Jm 3809 3?.5 3?-8 38.5 Tm”atm
104 101 101 86 Pulsation

23 July 37.0 37.1 38.3 38,5 Tezmperature
2 as 100 94 Pulsatian

24 July 36,2 37.3 38.2 368.3 Tsamperature
8k %9 100 92 Pulgation
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When considering the secand table, it is noted, above all, that the body
appears to react differently toward the increase in temperature in the ini-
tial stage than in the remissian stage. The increise in temperaturs during
the first days is conneoted with an increased elimination of nitrogen. Howe
over, ance the temperature has dropped to normil, au increase in temperature
is acoampanied by a decrease in N-slimination., (This rule is by no meaus
always true and we will specially emphasize those cases in which it 1is true.
host observations sbow a parallel behavior of fever height and nitrogen lose.)

The ahlorine sliminaticn should be opposite to the nitrogen [elemins-
tion], that 45, it should increase with the drop in body temperature. This
is mostly 60 in our case; but even ksre an increase in temperature after the
Lfever spell is comnected with sn incresse in chlorine separation -= an obser-
vatiaon which has been made by many authors (Rosenstein, Brattler), but which
Las not been sufficiently emphasised,

Tho phosphoius elimination exhibits a certain sluggisbness, it lasts
longer than the tsmperature drop and decreases only when the fever 1s aver
for a long time. When the Lemperature drops, the eliminatiou of phosphorus
may increase; when the temperature increases the phosphorus elimination may
drop. We find such behavior in our case in addition to the above-mentioned
atnormalities of the niltrogen and chlorine elimination.

The elinmination of calclum salts has been little obsarved until now;
there are no data and wo must limit oursslves to the more mentioning of this
observation. In this case, the calcium eliminstion was opposite to the
temperature. iny drop [in temperature] brought about an increase in the
calcium elimination; any increase [in temperature] brought sbout a drop in
calciun elimination. It cannot be deoided whether this is specific for
typhu!.

According to Salkowsky, the potassium salts ars eliminated to an in-
creased extent during the fever; afver tho fever, they decrease considerably
and disappear gradually. We can completely agree to this rule, In fact, it
appears that this situation is not affected by an accidental drop or increase
in temperature, To be sure,a drop in potsssium salt elimination has beesn ob-
~ served during a rapid ascent of the temperature, but this does not narrow
down the validity oi the rule, ih¢ parallal behavior, which some believed
to have observed betwasen P and K, does got exist in this case; & divergeut
behavior is frequently noted,

The sodium salts behave in the same way as chlorine; thus in cur case
they undergo the same fluctuations and abnormalitles, as bave boen discussed
in the case of the chlorine elimination.

The elimination of ammmia need not be specially discussed. According
to Fallervorden (soe reference cited), its elimination is supposedly in-
cressed ruing the fever. It could therafore be set ejual to phosphorus and
aitrogen. In our cases, the eliminatian of ammonis is actually parsllel to
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that ¢f phesphorus and exhivits the fluctuations discussed for the case of
phosphorus. Therefore, a sirilarity between P and ammonis is more Justified
than one between potassium salt~ and phosphorus®.

The other nitrogen-containing substances exhibit a camplete dependance
on the total eliminatiaon of nitrogen. I refer to the siatemsnts made in cone
nection with the nitrogen elimination and to the Table given bslow,

The above-diacussed case does not exhivit a continuous decreaas in
temperature; on the contrary, twe resurrences are observed: these were wol-
came bezeuse wyv did not want Lo study the behavior during fever, but the
behavior during changes in the course of the fever.

Tavle AIII

aa Ca X Mo area BS54 Baiex  MH3
Temp. "W~ N N N N N N N ]
39.1  0.107 0.065 0.0076  0.043 0.0402 0,800 0.0099 0.0128 0.0401
38.5 0.241 0.070 0.0125  0.045 0.0845 (.862 0.0122 0.0164 0.0
39.4 0.266 0.052 0.0046  0.051 0.0911 0.975 0.0128 0.0182 0.0533
38.6 0.108 0.077 0.0090 0.057 0.0337 0.882 0.0119 0.0161 0.0473
38.5 0,14 0,093 0.0041  0.044 0,0385 0,838 0.0146 0.0191 0.055)
39.0 0.152 0,071 0.0089  0.056 0.0229 0.855 0Q.0131 0©.0140 0.0760
37.5 0.098 0.063 0.0101  0.0167 0.0176 0.666 0.0111 0.0i40 0.0700
38.0  0.190 0.060 0.0075  0.0400 0.0343 0.800 0.0159 0.0199 0.0677

38.1 0,211 0.065 0.0053 0.046 0.052¢€ 0.864 0,0167 0.0217 0.0

Iable III has been cunstructed in such a way that tho ratio of the
daily elimination of urine cozponents and of the nitrogen elimination was
formed. HRepresented in this manner, the results show even more clearly the
fluctuations occurring during an increaae end duripg & drop in boady texpera-
ture. Tho chlorides are always incrsased durdng an increase in temperature,
and they are decreased dwring a drop in temperature. The phosphates behave
6xsctly in a reverse way: thoey are increased during & temperature drop, 25d
they are descreassd Quiiug a raise in tenporature. Caloium sxhibits most
¢learly its antagonlstic behavior with respect to the gourss of the tempara-
turs. Potassium behaves irregularly, even whan these figures cre considered,
and it does not ayres with phosphorus in its behavior., The ammonia 43 to be
compared more likely wdth chlorine, howover not as strictly as sodium. The
nitrogen~cantaining compounds bebavs more or less in scoordance with the
temperature,

® This bebavior of NH3 indiocates an so0id elimination wnich we have uften om-
phasized and which, in most cases, tukes plsce in the form of phosphoriec
a0id.
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Case IXJ. M. G. 20 years of age. Feverish pusumonia.

Case history: father of the patient died supposedly of tuberculosis,
the brothers and sisters are roportedly healthy. The patient himself was
well uniil now. Three days ago he became sick with twinges in the sides
and the appearance of fever chills.

Present state: nothing abnormal is detectable at the organs, exoept
for an extended damping in the left lung., Cultivation tests cwunfirm ihe
disgnosis of pnwumonia. The expectoration is of a rusty ocolor and sparse.
The appetite i3 highly reduced.

The nitriticn cansiated of milk and bwoth with ogg. <The amount was
scourately measured.

The invostigation began directly after admission to the hospital. The
fover was high: 38.8 to 39.7. The urine was collected during the fever
period and quentitatively analyxed for N, C1, P, Ca. Tho nurse had bean in-
structed to collect separately all urine cn the day of the cris!s prior to
onset of sweating; therefore, the second portion of urine collected on the
day ¢f the crisis belougs to the afebrile period. On the sucsequent days,
the entire urine was collected and exsmined. After onset of the criaslis, the
fover rose again to & maximum, which was desirable for our studies. Ihis
day can be immedi.tely recognized on the Table, After this rise in tle
fever, the temperature dropped and remained nomal until the end of the ox~
perimeat. The urine was quantitatively analyzed for all coaponents during
the crisis and on the four subsequent days; it wus then analyred for X, C1,
P, and Ca on two additional days,

Nitrogen, chlorine, phosphorus, calcium, potassium, and sodium were
determined in the fecss, their total smounts ware caloulated and then dis-
tributed over the individual days

The temperature ran as follows:

28 July 38.8 to 39.7 Pulsation 100 to 96
29 July 38.5 to 30.3 to 30,0 . 112 £o 100 teo 0L
X Juy 38.1 to 39.5 to 39.7 o 96 to 100 to 99
3l July 37.8 to 39.7 to 38.8 . 96 to 108 to 96

37.1 to 36.7 . 92 to 96
1 Augm 3?.5 to 3903 to 38.0 . 96 to 10“ to 108
2 August 3747 to 36.2 . 86 to 64
3 August 36 . 72
4 August 36 . 70
5 August 36 " 70
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It is sesn from Table IV that the loss 1w altrogen may be larger alter
the crisis thin during the fever, When the amount eliminated in the urine
prior te and after the erlisis is considered, the perceatage content and alsc
the absolute amounts of those components, whose elimination is characteristie
L£or the fever, sre fowrrd to be inoreased. This is observed evan more dis-
tinctly when the hourly amounts are compared. It is found (Table V) that
nitrogen and potassium are eliminated four tiwss as much, ¢hlorine and cal-
¢l three times ss much, ¢émuonia five times as much, and phosphorus eight
tizoes as much as prior to the crisis. The elimination of Na is psculiar be-
cause it is practically unchanged, whereas the nitrogean-santaining cwmponsnis
behave 21l similar to ths other ames, that is, they are ingreased. It should
be exphasized that the xanthine bases are eliminated twice @& mmch [aa prior
to the crisis], whereas the former is eliminated four times as much. The
eliminated amount surpasses by far the amount observed on fever days; also
the loss in nitrogan and phosphorus, calculated from the balance, is at a
maxizum on the day of the crisis. When the ratio of the eliminated compounds

with respect to N is oaloulated (Table VI), P is agein at the top; in faot,

the other urins components bshave, at times differently. Eer iastance, ahlo=
rine, potassium, aodium, calsium, et cetera are decreased with respeot to
nitrogen in spiie of the fact that the hourly elimination incressed signi-
ficantly. 4As is seen from Table VI, sodium, chlorine, calcium, potassium,
urea, and urdc acid are decreased with respect to nitrogen (sodium the most),

whereus phosphorus, xanthine bases, and ammonia are increased.

So much for the cheracterization of the crisis, A4As far as the poste.
febrils period 18 cancesmed, each increase in body tempsrature is accompanied
by &« decreass in nitrogen and pbospherus elimination, whereas the potassium
and uric acid elimination increases, Cblorine, calecium, and sociunm bahave
like nitrogen; consequently, they decrvase when the body temperature ircrsases.

The reverse takes place when the body temperature drops. The nitrogen
elimination is increased and so are the phosphorus and ammonia eliminations,
The greatest losses in nitrogen ani phosphorus cccur during this pericd, &8
is sesn fian the baiance. Chlorine behaves irregularly; often, At increases
during tLe zfebrile diys, However, subsequently it drops to such values
which have never been observed at the climax of the fever. It follows frcx
ths balance that retention 4n the body ie greatest after the rexission and

‘that it gradually decrozses. The sodium and calcium balances bebave in the

same manner. On the other hand, the loss in phoaphorus incresses after re-
mission and this P-loss increases further after the fever, until it begins to
recede after thres to four days. The potzssium salts are lost by the body,
to the slightest exteat immediately af{ter the fever, subsequéntly mora dis-

tinotly.

Approximately the same follows from an anelysis of the Table of the
hourly slimination; only in this case the dependence on the course of the
fover is awe distinot,

A
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It is still more distinct in Table VI, shere the hourly elimination As
calculated with respect to nitrogen. The behavior of phosphorus uxhibits
the greatest regularity, chlorine ia vague and so ire the potassium and
sodiun salts. .

It cannot be denied that chlorine, calciwn, and potassium bebave quite
differently than in the typhus oases, and this may be the reason for the
large dilferance in the results of the fever studies,

Case IV, H.K,, 19 years of age. Fedris intermitvens quotidiana.

Case history: patlentfs father died of cholera, the mother is sickly.
Three brothers and sisters died when they were young. The patient comes
from Hamburg, spent some time in Jtaly where he got sick with fever and bhead-
aches, ide left Italy and went to Switzerland. During the journsy by foot,
he suffered fram fever chills wiich he had not had previously during the
fover sttacks in Italy.

Present state: nothing detectable at the organs, exzept for a alight
znlargemont of the spleen., Hemoglobin cuntent 60 perceat, [red] blvod ccunt
»120,000, .

The diet consisted of mdilk and broth and consisted per day of

10,30 g N 6.246 g CL
1.260 g P 1.720 g Ca
2. 78 g X 3.562 g Na

The urins was collected in five portions. The first portion comprised
the time period prior to the fever 10 A4 to 2:30 PM, Temperature 36.4°C,
pulsation G2, -Azount of urine 125 cc.

The secand portion camprised the time of the fever chills 2:30 FK to
4 PM, Temperature 41.0°C, pulsation 1C6. Azmount of urine 235 oc.

~ The third portion comprised the time paricd of the climax of the fover
& P4 te 7 PN, Tewperature 40,2%C, pulsation 96. Amount of urine 295 oc.

The fourth portion camprised the time periocd after the faver attack

7 P4 to 6 M. Tamperature 39.9, 38.6, 37.59C, pulsatien 108, 104, 96.
smount of urine 325 co.

The fifth and last portion comprised the pariod of normal tezperature
frcniz 6 A{ to 10 AM. Temperature 36,3°C, pulsation 80, .wount of urine 185
(138 I




The petient eliminated 1155 co urine in whichs

N 15.792 balance N - §.452
Cl 4.934 Cl+ 1,312
P 0917 P+ 0,343
Ca 9.263 Ca + 1.477
K 2,665 K + 0,083
Na 2,739 Na + 0,823

Tho food contedined the above-zentioned smcunts. Thus, the balancs
showed, as will be found on the subsequant Table, a less for nitrogen. All
other componants were rstained, a correction must be made for this bocause
the fecos were not considered. This cancerns mainly P, Ca, Kk, If one ramea-
bers the known mubers, & slight loss in P and potuisaium may be amsumed,
whereas oalcium, sodiuz, and chlorine remain probably unchanged.

In the food the ratio to the nitrogen is as follows:
N: Cl: P: Ca: K: Na:
1: 0.62 02 0.17 0.27 035 4n the food
11 0,312 0.058 0.016 0.161 0.165 in the fecez
Compared to nitrogen, all components are eliminated to a lesssr extent.

The hourly eliminaticc is given in Table VII,
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uri
. cL P Ca K Na urea N4 et B v
“Be X N N N N N N N

N
0.178 0.056 0.0307 ©€.092 0.083 - - - -
0.809 00020 000215 0.297 Ouus" 00996 00032 - -
0.7 0.003 0.0212 0.159 0,218 - 0.0224 0,009 0.009
0.184 0.089 0.008% 0.117 0.109 0,660 0.034 0,014 0.005
0-215 0v091 0.0139 0013? 00121. - - - -
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omm.gl—'o
WO O &

The results of this study do not present much new information so that
it is hardly necessary to discuss them. what has bsen found by Limbeck,
Terray, Hivzig, ani others has been confirmed [here].

The elimination of nitrogen rose and declines with the temperaiure «-
however, only when takan absolutely. Relative to the water elimination, the
nitrogon eliminastion was deoreased during the fover, as may be seon from the
percentage of nitrogen.

The chlorine elimination increased during the fever quite significantly
wban taken relatively, as well as when taken absolutely; it decreased im-
mediastaly after the remission of the fever and increased during apyrexis.

On the other hand, the phosphoius elimination dropped during the fever
and reached its maxirum in the post-febrile period. The elimination of P wis
normal in the pest-febrile period. :

The elimination of potassium salts was cauzpletely analogous to that of
rhlorine, even if relative to the water eliminstiom, at the onset of the
fever, a drop could be observed which lasted during the fever.

Potassium salts take up a special position, as usual. Relative to the
water elimination, they attain their maximum in the post-febrile period.
Taken absolutely, they follow chlorine and have their minimin in toe post-
febrile paeriod. The asodium salts are te be sogparea Lo chiorine in all

.~k
AR OwLds

Tne elimination of nitrogen~-containiig substances could not be deter=
xined in all cases bacause of lack of material. It is therefore difficult to
state anything about its course, It seems as if the elimination of uric acid
and xanthine bases increased relatively with respect to water and N elimine-
tion after the fever, even if the absoivte amouni per hour is lower in the
post-febrile period,

In comparing the hourly amount eliminated with nitrogen, the above-
stated facts brcome even more proncunced.
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The datly elimination in camparison with the food conswsption exhilits
the course typical during the fever; & relatively diminished chlorinpe, cale-
cium, and sodium elimination, and sn inoreased nitrcgen, phosphorus, and
polassiua elimination,

Case V, B, XK., 49 years of age. Phtisis pulmonum Febris hectio.,

Case history: father, brothers, and sisters are bealthy, mother suf-
fered supposedly from cough. The (female) patient had gonitis. She got
married and had two children who died both in their childhood, The present
suffering started a few months ago and resulted in a general weakness.

Presant state: patient exhibits in both lungs the phencwanz of & de-
samposing inCiltraticn; she expectorates a lot., The other organs do not
axhibit any abnormalities. Fatient has hectdc typhus. The differsnce in
body temperature amounts to 2.5°C,

The patisnt was given the ssms diet for several days. This diet con-
sisted of wiik and broth. The urine was analyzed om two days; no differences
were observed. The dally elimination was collected in four portions of which

the first portion was collected from 12 noan to 4 PM, corresponding to
the prae-fobrile period. The body temperature was 37.0, pulsation 100;

tho secend partion was collected in the febrile perioed from & PM to
10 PM, Temperature 38.0 to 39.0;

the third period corresponds to the remission fram 10 PH to 6 AN,
Temperature 37.0;

the fourtk and final period lssted from 6 AM to 12 noon #nd carrespandsd
to the apyrexia. Temperature 36.0, pulsation 90.

Kso in this case, the feces were not oxaxinsd; however, this does not
affect the problem under consideration. Toe results were:

Eimination Food Balance
5.6006 N 10.340 +4,73%4 gram N
3.7664 CL 6.246 +2,4796 <« C1
0.2763 P 1.260 +0.,9351 - P
0.0952 CA 10740 +loé"m - Cq
1.0682 K 2.748 +1.6840 -
1.1028 Na 3.562 +2,4592 «~ Na

The ratio of N to €1, P, Ca, K, Na in the food was:
N: Cl: P: Caz K: Na:
1: 0.62 0.12 0,17 0.27 0,35

in the eli-
mination: 1: 0.67 0.0 0,015 G.1% 0.20

The differance cancerns Ca and P; both are amrle in tls foces. We may
agswune that no speclal retention takes place, anly & geusi.i apathy, an in-
sufficient assimllaticn.
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. @l the fover; subsequently iv darcps, reashe

Table X

Teap L P Ca K Na urea uEds  BESk N4
N N N l N N N N I
37% 0,557 0,209 0.022 0.180 ©.299  0.S03 - 0.0l 0,025
b 0.667 0,150 - - - 0,021 0.030 0.027
39%  0.833 0.077 0.014% 0.4 0,285 (.902  0.021 0.028 0,029
b D.557 0.069 - - - - 0.019 ©0.021 0.025
28%  0.681 0.041 0.020 0.200 0.151  0.823 0.021 €.029 0.025
’b 0.“9‘* 00062 - - - - 00022 Q.OZ“ -
:’éu‘ 0.510 000% 0:006 0.19? 0.140 - -~ - 0*030

The resuits oi the observation of elimlnation during hectio fever con-
firm the resulis observed in the malaris caso. 4Also in this case, the chlo-
rine eliminatiaon i& lowsr during the febrile period tnan during the afeirils
period. The minimumi is found during the apyrexia. %he phosphorus € 1de
ticn drops with increasing vody temperature, reaches a minimum durir L
post-febrile periad, and suusequently increases during the period of tne
apyrexia up to the prae-febrile period during which it reaches its maxiomm.

Celcium drews with the onsat of the fover, decreases somswhatl morse, and
drops to its minimum in the prae-febrile periad.

Strangely onough, sodium does not hehave in parallel with chlorine,

It areps at the c¢limax of the fever, subsequsntly it drops still mors, does
not reach the minimun in the post-febrils period (in agreement with chlorine),
and has its moxdoum ir the prae~febrils period. FPo.assi.uw increases with the
fover, drops steadily up to the apyrexia during waich it reaches its minimum,
whersas the maximum occurs at the climax of the fover. Urea is eliminated to
the largest degree at ths climax of the fever; the alloxurdc bases have their
minfeun in the prae-febrile perlod, whereas their maxirmum sceurs during the
apyrexia.

Aznmondla, like chlorine, is elimineted to
4
drcps, rez

and ascends in the prae-febrile period.

When the elimination is compared with nitrogen, it appsars to bo §0ze=-
what different, out no essential differences are noticed. Thus, chlorine
has its maximum ac the climax ¢f the fever, its minimum during the apyreaxia;
pazsphorus has its maximam auring the prae-Ifebrile pesrioed, its minimum during
the post-febrile period. ©Calcium has its mindmum during the apyrexia, its
maxdmum durding the prae-febrile period. Potassium has its minimum at the
climax of the fever, its maxdmm during the post-feorile pericd. Sodium
reaches its pinizum during the apyrexdz. its maxdmum during the pras-febrile
period. The alloxuric bases are eliwinated most during the pree-faebrile
period, least during the ap;rexia., sAmmonls bebaves exactly in the reverse
VaY,

Tho rise in body temperature is accor . “od by an insresse An chlorine
ead ammonia, and by a decrease in.ell othe«' - .gponuate. The drop in body
» 3“""




temperature 1s accompanied by an increase in phosphorus and nitrogen, and
by & decrease in sll other components. Calcium, sodium, aad potassium
exhibited an increase anly in the second fever period,

The study of the elimination in the various types of fevers has shown
with certainty only one thing: elimination during remlssion may possess the
charicteristics of an slimination during a fever in a pronounced way. Llle

minaticn during rise ol the fever can exhibit the same characteristics to a
lesser extent.

¥hen I am talking about elimination during the fever, I mean the known
retention of chlordne and the incre2se in phosphorus and nitrogen. This
can also occur during remlssion and can disappear when the fever increases.

In pmore dotail, this means that after the drop in body temperature,
chlorine is especiilly retained, and phosphorus and nitrogen are being
especially [strangly] eliminated. If another increase in body temperature
follows, chlorine is increased, slthough it should be retalned; phosphorus
15 eliminsted in smaller quantities instead of in increased quantities,

It appears that whe body reacts differeutly at the onset aud at the
end of the fover than during the fever. 4n the long run, the fever causes
the known changes; if, however, a teqperature incrsasse occurs alsc during
the fever, then a situation arises which corresponds to the convalescence
piriod (the afebrile pericd). If a decrease in tody temperature takes
place, increased fever phecomena occur. Rise and drop in body temperature
shall be a maasurs for the fevar. The questian why this is justified, will
not be discussed here,

Therefore, when we wish to devisc a scheme according to what has been
said, it will ve of the following form: the first rise in temperaturs re-
sults in an increzse in chlorine (I wAll omit sodium, potassium, caloium,
and ammonia as not to complicate the discussion), in & decresse of nitrogen
(or in ar increass), ond in a diminishing of phosphorus. Waen the fever
porsists unchanged, the second periocd exhibits a gradual desreisse in chiorine
elimination, an increase in nitrogern {or nitrogen stays ab the pruvious
heipat), a decrsase in phosphorus. The third period -~ still at the same
tazperature -- exhibits & decrease in chlorine, and sn increase in phos-
phorus and nitrogen; to be surs, chlorine has dropped below narwal, and
phosphorus and nitrogen have risen ahove normal. At this point, we have
the type of elimination which is known as fevor urdne, This situation may
last waen the body tamperatwre remains unchanged. vhen ths body t.xiperaturs
drops (perhaps cus to dilution of the blood), the fourth stage sely in:
chlorine is retained still more, phojs.ﬁorus and nitrogan ars elirminatsd still
more strongly. Waem the drop in tesperature lasts, chlorine attains its
minimum, phosphorus and nitrogen attain their maximua, and the sltustion
changes gradually. The fifth stage begins, the chlorine slimination rises
up to nermal, 2 and N recede to normal. .

—
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() {b)\(e),, u(d) (o), (1)

Normal Jes b cbw iishas Nach deni Vicber.
Fielicrs  patiode pouodo Ficvaa

(8) wemperaioe /N Terapornune

\“/
(1) Thosphiat pal
s, /“ ssphor

(1) m“‘\uxm (n) (o)

I. Totiale. Vi, l| fil, Per.  IV.ier. ¥V, 1ho Vi teraeede,

Koy to Figure: a-=Normal; be-rise of fever; ce-cnset of fever pericd;
de-zmiddle of fever periud; e--remission; f--after the
fevoer; g-~temperature; h--chlorine; i--phosphorus;
J== 1. period; k—IIl pexicd; l=~IIl period; m--IV
perdod; ne-V period; o--VI period.

This would be ths situation of the fever as it occurs in malaria and
as wo have found it in other types of fever.

If an explanatien is attempted, it must be presupposed that the blood
vessels are the cnes, or rather that it is the blood which undergoes tke
same@ changes as the urine. 7The blood cantains more water and chlorine than
the tissues, but it contains less phosphorus and nitrogen.

Thus, when we find the urine to be anriched in chlorine and poor in
phosphorus at the onset of tue fever (I period), then this implies that the
flow fram the t..ssue.a int.u the hleod 1s interrupted; the tlood supplies a
small amount of water and & swmall amount of sodium chlcride to the tis rues,

4+ Onbaa g A e TV ammgad oS W - P T IR S T 3 G
—pe v v““.-ﬁ s W W S W V. U“V'yl‘ﬂb\‘w N“ ﬂ ﬁ‘ﬂ&—- Mvu.uu \l& ua.wvgm.

This corresponds to a circulation which makes the fiffusion flow little ef-
fective either by narrouing of the vcasels or by slowing down the bleood
flow,

This type of circulation does not last long; At is followed by a stage
of enlargezmant of the vessels and fast circulation. The II and III stage
oceur. The blcod which 48 richer in water supplies iis w. .er and sodium
chloriae to the organs; it retains the externally added water and carries
the nitrogen~containing substances along. The decoxposition of the nitrogen~
containing suostances cccurs within a short periad of time, the phosphorus.
containing substances are more stable. For this reason, the ainirmm of
phosphorus occurs at this point and the N in the urine increases at a
faster rale than the plhosphorus. Taus, we are at the clim:x of the fever
and Lhe decomposing large «lbumin neleculs yields increasingly more sub-
stances. The small moleculs of the latter inoreases the osmotic pressure
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and water and salts® ure increasingly retained. The albumin decompositien
is, thereforo, caused and maintained by the increase in water ccntent of
the body. Vhen the fever starts to receds, that is, when the circulation
is improved and the organs glve off water, the fever phonoaena are enhanced;
tho flow is reversed and the water with its salts is transferred frcm the
organs inte the hloed instead of from the bhlood to the orgzans; the salts
are poor in chlorine and rich in phosphorus. The elimination of water is
increased, howover the elimination of sodium chloride 3= not increased;
phcsphorus salts and nitrogen are eliminated with the water untii the
equilibrium 13 being reestablished and everything goas back to normal. If
we imagine during the remissian stage a sudden increase in the body tempera-
ture taon the phosphorus elimination is inhibited due to the disturbance in
the circulation, (and] the chlorine is increased; the reverse takes place
wvhen ws think of a drop in temperature duringz the fever.

It is gseen from the studies by Rosenthal (23), E. Araonsobn (24),
Geigel (25), Maragliano (26) that a decrease in heat evelutian (contraction
of the vessels) takes place in acute fever cases when the body temperature
increases (Rosenthal); (it is also found] that after the temperature remis~
sion and during the remission, the volums of the vessels increases (pletisw
mograph -- experiments by Maragliano).

The increased nitrogen eliminavion in the stage of the latent fever
period, which hias boen observed by Naunyn, does not cantradict the above~
stated facts; because firstly, we observed alsc an increase in N with tem-
perature, and secondly, the experiments of Naunyn involve dogs who had bewn
subcutanaously injected with sanies; thus, the fever started with the de-
composition in the bloed, as it 3is also the case with malaria.

Réhmann's explanaticon of the chlorine retenticn by the tissue albumin
still holds. I have expressed a similar opinion when I studded the metabow
lsm in anaeuia cases; however, I beliove that, even without this assumptian,
there are enough reasons for the chlorina retention.

Von Terray explained the increased chlorins eliminaticy wilh the dee
cemesition of Lhe biocod corpuscles. The blood corpusclss contain such a
. small amount of chlorine that they would all have to decampose to provide
the necessary amount. Waen, however, a chroniz decompositian of blood
corpuscles takes place, the chlorine is by no means increased; on the con=
trary, it is decreased, as it is the case with all chronic anaemias.

There are alsc thecries about the post-febrile nitrogen elimination.
For instance, Naunyn and cthers believe that the increzsed N-slimination is
due tou an accuzulation of nitrogen in the body. 7Tbe kKidneys are overloaded
with decsapositian products and give off the entire load at once., This
¢erinian would be difficult to contradici, were it not for the fact that in

* Cf, E. Schulze, Zeitschrift fur chysikalische Cheule Vel 23, page 18,
*n the metabolisa of albumens in the living plant®




the post-fobrile period & decrease in chloarine elimination is observed in
additian to the accumulation of nitregen. This leads us tu believe that a
change in the circulation is the cause of all phencmena. After the fever,
the exchange between the tissues and the blood oorpuscles must become more
vigorous; this way, an elimination occurs which represenis & more acute
picture of the fever eliminatian.

Tbhis post-~febrile and prae-febrile change in the vessals has a spoecial
effect, particularly ou soluble salts; only sodium and potassium salis --
probably the soluble chlorides —= exhibit the peculiarity of & swift rise,
a3 well as that of a rapid drop. Calcium phosphate does not fallow the
fluctuatians as rapidly, and its typical bebavior remains: 1t decreases
with a temperature incresse and it increaser with a temperature drop. Phos.
phorus and amnaniun salts beleng also to the sluggish substances. The phose
phorus elimination must be preceded by a nucleic acid decamposition. For
this reason, phosphorus reaches its maximum only in the sscond stage and
lasts longer than the fever. The formatian of the azmondum salis requires
and "aoidification¥* of the fluids, Thersfors, ammomia babaves eimilar to
phosphorus,

Potassium exhibits, no doubt, the most peculiar behavior, and when we
explain the increased elimination during the temperature rise with the fast
diffusion, there remains no explanation whatsoever for the drop in the post-
febrile period which, by ths way, is not a rule, except that we would have
to assume that potassium obeys here the same laws as those obeyed by sodium.

The explanatian, whether elegant or not, is not the essential paint of
cancern and it does not ckange anything in the observations., In the old
studies of langley and Huppert we have found figures which had been neglected
or whict had been considered useless by them, [and] which become even more
significant in view of our explansation., Wa hope that we have bean able to
supply with our observations reilable data also for other theories.

* wAzjdificatiou?, in the sense used previocusly, caused by a decrease in the
alkalinity which decrease coincides with the inorease in ammonia.
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