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Physiology. - Prof. PEKELHARING makes a communicatÎon COD" 

cerning Tlpepsin". 
i 

Same years ago I communicated to this meeting a new metbod 
for the preparation of pepsin. In artificial gastric juice, obtained by 
digesting the mucous mernbrane of tbe stomach with 0.5% HOl 
for same days, I had found a substauce, which is Iittie solubie in 
water, containing about 0.02% HOI, but which becomes more easily 
Boluble as weIl by a higher as by a la wel' amount of hydrochloric 
acid in the fluid. This substanco appeared to be au extremely 
complicated proteid, which possessen. to a very high degree the 
power of digesting proteid matter in acid solution. I supposed this 
substance might be the enzyme itself and not a proteid matter mixed 
with the enzyme and my grounds for this supposition were in the 
first place the extraordmary amount to which this substance was 
able to digest proteid matter and secondly the observation th at the 
coagulation-temperature of this proteid matter, dissolved in hydrochloric 
acid, is just the same as the temperature, which makes the enzyme 
inactive. I had however to con fine myself to a supposition, as my 
material was not of a sufficient degree of purity. I found that it 
always contaiocd phosphorus, but the amount of phosphorus, though 
generally about 1%, was vuriable. 

On account of the great importance of the question concerning the 
nature of the enzymes, I have continued my efforts to obtain the 
substance in a purer state. At fi1'st I used for that purpose the 
mucous memb1'ane of the stomach of the pig. The method of 
prepa1'ation was altered in same respects in order to imprave the 
purifying of the substance and to increase the amount of pepsin. 

I can add to what was stated before, about the nature of the 
substance, that from its solutions it can a1so be precipitated by 
ammoniumsulfate. 

A.fter treating thl' extract of the mucous membrane in tb/? 
above mentioned way, with basic plumbic-acetate and ammonia and 
decomposing the precipitate with oxalio acid and dialysing and 
filtering the thus obtained concentrated solution, th ere could be 
obtained out of the filtrate, by saturating with ammonium sulfate, still 
a C'onsiaerable quantity of pepsin, which wben purified by dissolving 
in HOI 0.2% and dialysis, showed exactly the same quaIities 
as the pepsin, prepared directly from the artifieial gast1'ie juioe 
and from the lead-precipitate, it espeeially possrssed as great a 

1) Account of tlle Meeting on May 30, 1896. 
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digE'sting power. Whereas from the solution that was greatly 
contaminated by produets of digestion, a precipitate fit for being 
filtered was on]y prorltlCed by complete saturatlOn with ammonium 
sulfate, the pepsin wil] completely sepfITate fl'om so]utions containillg 
but few products of digestion, by half saturating the fluiJ with 
this salt. 

If the substance is 'llowly precipitated either by dialysis into water 
or under the influence of ammoniumsulfate, the precipitflte is not 
amorph, but has the shape of small globules, resembling the globu
lites of albumen, which after HOFMEISTER'S method can be obtained 
from egg-albumen. The little globules of pepsin are however smaller, 
the largest have a diameter of about 15 à 20 ft. 

When kept under ammoniumsulfate, pepsin can remain unaltered 
for a very long time. A preparation, entirely consisting of small 
globules, repeatedly washed out by decantation with half satnrated 
ammoniumsulfate solution and finally kept in this fluid in an 
apartment, in which the temperature undergoes great variations, 
has already remained unaltered for four years. It shows not only 
no alteration when investigated with the microscope, but 'when freed 
from ammoniumsulfate and dissolved in hydlochlorh acid, It also 
digests proteid matter very powerfully. 

Though I have treated some huudreds of mucous membranes of 
pigs' stomaehs I have not sucreeded in preparing from them a pepsin 
of constant composition. By analvsing somp five preparations, purified 
as much as possiLle, the values found fol' the vnrious elements varied 
between the following numbers: 

c JI N P s 
maximum 50.77 7.27 15.06 0.75 1.6 

minimum 48.18 6.72 14.02 0.425 1.45 

I thus became convinced, that I could not hope for a bettt'r re'lu]t 
if I continuE'd the purification of the substance by dissolving it 
again and again in HOI 0.2% and th en precipitating it by dialysis 
into water, on account of the grcat variability of the substance, the 
persf:lverance with which it retains contaminations and the great 
loss of substance, which is inevitable when purifying it and which 
would make the preparation of quantities such as are required for 
analysis, practically impossible. 

I thel'eforc:: resolved to try whether the gastric juice of tbe dog 
"hich now, owing to P.A.WLOW'S brilliant researohes, can be obtaineJ ' 
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in unlimited quantity and without ad mixtures, should perhaps giv-e 
more satisfactory results. 

My' request to Prof. P.A. WLOW for some furthcr informatión about 
the method of operating, was answered with the greatest kindness 
by a very detailed and accurate account by Dr. W.A.LTHER about 
everything that must be taken into consideration ",hen applying 
the gastral fistula and oesophageal fistula, according to PA WLOW'S 
method. Prof. N.A.R.A.TH then kindly applied for me in a ~dog of 
25 KG., first a gastral fistula and wheu the wound was completely 
healed and tbe silver cannula was fixed in it, also an oesopbageal 
fistula. Besides to the gentlemen already melltioned, I am also 
greatly obliged to Messrs. DE BRUIN, SCHnn.mL and rrHOllf.A.SSEN, 
lecturers at the State Veterinary School at Utrecht, who when the 
good healing of tbe wouud in the stomach was iu some danger, 
repeatedly gave me excellent assistance. 

Throughout the whole of the year 1901 the dog, who was always 
in an excellent state of bealth, was regularly uscd, generally thrce 
times a week, for the producing of gastI'Jc juice. By a pseudo
feeding with meat there was obtained in the first hour an average 
of 200 cc., in the serond hour still an average of 100 cc. of gastric 
juice. Each time the Huid obtained in a quarter of an hour, was 
filtered in order to free it from little fl.akes of mucus. Tbe fi.ltrate 
was then perfectly culourless and clear. Only occasionally when 
the amount of pepsin was great and the temperature of the room 
was low, it showed some opalescence, which however, when beated 
to the temperature of the body, disappeared at once without leaving 
a trace, to reappear again when cooled. Thc amount of acid 'was 
on an average 0.16 norm. H Cl. 

As NENCKI and 5mBER already stated a short time ago, the 
pepsin is precipitated for the greater part from the pure gastric 
juice of the dog, in the same way as from th<> extract of the 
mucous membrane of the stomach, prepared with hydrochloric acid, 
as soon as the amount of acid is decreased to about 0.02 %: 
the best by dialysis. In the dialysator the substance is then 
deposited just like the pepsin out of the mucous membrane of thc 
pig, in the shape of transparent small globules. While however 
thc pepsin of the pig, at least when dried, was always somewhat 
coloured, even when it was separated out of a solution, in which 
na decided colour could be seen, the pepsin of the dog was always, 

1) Zeitschr. f. l'byeiol. Chemie, Bd. XXXII, S. 291. 
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even af ter drying, of a pure white colour. This was on1y then not 
the case, when, what occurred a few times, the gastric juice was 
mixed with bi Ie. GastJ·ic juice which, by ad mixture with bile, was 
distinctly coloured yellow, was never used for the prppamtion of 
repsin. But it rould be shown that ,eveu the smallest traces of bile
pigment, were retained by the pepsin. When the gastl'ic juice contained 
but so little of it, that the yellow colour could not clearly be 
distinguished, the pepsin, precipitated from it by dialysis, yet'showed 
a yellow tint which became greenish when dried. For analysis I 
have exclusively used entirely colourless pepsin. 

The Huid, separated from pepsin which had been precipitated lIy 
dialysis, was half satul'atecl wirh ammoniumsulfate. Thus a uot unimpor
tant precipitate was again obtained. This was dissolved, when liberated 
from ammoniumsulfate by dialysis into 0.2 % H Cl, at 37° C. in 
as little hydrochloric acid as possible of the same strength, filtered 
and suhjected to dialY8is into distilled water. The substance thus 
precipitated was dried and separately collected for analysis. 

When the pure gastric juice was half saturated with ammonium
sulfate, in the filtrate of thit! no perceptible precipitate could any 
more be produced by complete saturation with this salt. The Huid, 
dialysed for 24 hours, filtered and then half saturated with ammonium 
sulfate, still aftel' total saturation showed a certain amount of turbid
ness. When dialysed at a Iow temperature, a very small portiun of 
the substance is always decomposed, whereby albumose is liberated. 

In the first place Illave investigater1 the amount of phosphorus. 
The continued invcstig~tion of the pppsin, obtained out of pigs' 
stomachs, had already made me doubtful, whether the phosphorus 
I found in it, really owed its origin to thp highly complicateu 
proteid, of which this peps in principally consists. As I have formel'ly 
stated the amonnt of P of my first pl'eparations was about 1%, but 
already then I observed that a more or less considerabie contamination 
Jith substances -containing phosphol'us, was likely. The more the 
pepsin was purified, the smaller the amount of phosphorus was 
generally found to be, though I found the pepsin out of the pig's 
stomach never free from it. Moreover I had become con vin eed th at 
I had erroneously placed the coagulation-product, which is obtained hy 
heating of the acid solution of pepsin, on one line with the well
known nucleo-proteids. Later on I sha11 again refer to th at. 

I DOW found the pepsin of the dog free from phosphorus. The 
substance sepal'ated by dialysis from the gastric juice, still contained 
a trace of it, but such a small quantity (about 0.01 %) as can only 
be attributed to impurity. 
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This impurity was apparently quite removed together with the preci. 
pitate, which was formed when dialysing. For when afterwards the 
pepsip which was still in solution, was precipitated by half satura
ting with ammoDiumsulfate and purified by dis~oIving it in hyol'o
chloric acid and dialysis, there was not found in it tbe sligbtest 
trace of phosphorus. N evertheless this pepsin was- f'qually able to 
digest proteid matter as was that wbieh was separated directly 1>y 
dialysis out of the gastric juice. 

NENCKI and SIEBER did find phosphorus in the pepsin, prepal'(~d 
by tbem out of the gastl'ic j uice of the oog, even when the pepsin 
was washed out with alcohol and had thus been altered. However Lhey 
found tbe amount of P not only smalI, but also in various prepa
rations very different. In tbe pf'psin, precipitated by dialysis and not 
washed out, it varied between 0.073% and 0.148%, in the prepara
tions wasbed out with alcohol between 0.045% and 0.091%. 

'rhey take for grallted that pepsin contains lecithine; partIy at 
least, not as aD impurity, but in a combination to be compared 
with the compounds of lecithine with glycose, morphin, etc., espe
cially studied by BING. 

I am not prepared to deny the possibility of the presence of a 
compound of pepsin with lecithine in the gastl'ic juice, nevertheless I 
wish to lay stress on this : that the existence ofthe enzyme should not be 
considered as being connected with the presence of lecithine or any other 
P-containing group in the molecule of the pepsin, now that I have 
succeeded in preparing very powerful pepsin, in which cither no 
phosphorus at all, or only a very insignificant trace of it could 
be shown. 

Contamination of the pepsiu with ph08pborus can, besides by leci
thine, also be caused hy other substances. In thc gastric j uice, obtai
ned by pseudo·feeding, there alwaY:3 occurs, at least in the dog used 
by me, some mucus, which can easily be remover! by filtration. This 
consists of a P-containing proteid matter. When taken from the filter 
and washed out with water and alcohol, it scarcely dissolves at 
all in dilnted bydrorhloric acid, but by digesting with pepsin and 
hydrochloric acid, rit gradually loses the gelatinous character aud 
dissolves fol' the greater part, while a sediment, eaf:lily soluble in 
alkali, is formed. 

This mucine is probably a nucleo-protcio and it is certainly 
possilJle, that when kept in contact with the gastric juice for some 
time and partly digested, it may yield P-containing decom position
produets to the solution. I have therefol'e immcdiataly filtered the 
gastric juice, obtained in each quarter of aD hour. 
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As to the amount of chlorine my statements agree with those 
of NENCKl and SlEBEH. While the Jatter found in five determina
tions, either 0.47 % or 0.48 0/0, I faund 0.49 %. To the reasons, 
given by these investigators, for the opinion, that chlorine farms au 
element of the molecule of pepsiu 1 may add another. The pepsin 
that was separated either directly by dia lysis, or first by ammonium 
sulfate, was then dissolved, in as great a concentration as possible, 
at 37~ C. in 1 % oxalic acid aud precipitated from this Sollltion by 
dialysi::; into distilled water. This precipitate rapidly digested fibrin, 
when dissolved in oxalic acid. lf now the chlorillo found in the 
pepsin, which was separated out of the solution in hydrochloric acid, 
did owe its origin to hydrochloric acid that was not sufficiently 
washed out, then we might expect, that in the sub stance, separated 
out of oxalic acid, the clorine could na more be found. Nevertheless 
chlorine could repeatedly be shown very distillctly in this. 

The results of the analysis of six preparatiolls follow here. 

I. 

u. 

IlI. 

IV. 

v. 
VI. 

C 
52.13 

52.06 

51.81 

51.92 

52.13 

51.61 

52.32 

52.01 

n 
7.06 

7.19 

7.09 

7.14 

7 Ol 

6.93 

7.16 

7.02 

N s 

! 14.13 

14.33 ) 
.-

1.66 

Pepsin precipitated by dialysis 

14.50 of the gastric suice. 

14.58 1.63 

14.57 1.61 

14.75 

14.65 

, 
!.831' Pel'sin precipitated by balf satur· 

ating the dialysed gastric suice 
with ammoniumsulf,üe. 

,I That the amount of sulfur in V was fouud a little higher tbau 
in the other preparations, may perhaps be attributed to contamination 
with ammonium sulfate.\ This supposition is perhaps supported by 
the amount of nitrogen. With 0.2 0J0 8 derived from (NH4)2804 
corresponds 0.175 % N. 80 the amount ofN whould become 14.575 % 
and would better agree with the amount of nitrogen of the other 
preparations. 

The quantity of preparation VI was not sufficient aIso to deter
mine the amount of sulful'. The nmount of ash is not, as with all 
the other preparations, taken into account here. Herein lies however 
na objection of any significanee, beeal1se the amount of ash was 
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always found to be very slight. In the pepsin precipitated by 
dialysis it was ± 0.1%, in that which was fir·st preCipitated by 
ammonium sulfate ± 0.2%. 

Mme. SCHOUMOW -SIMANOWSKI 1) found for the pep::!in pl'ecipitated 
by cooling out of the gastl'ic juice of the dog and washed with 
alcohol: 

C H 

50.71 7.17 

and for pepsin preeipitatcd from the gastric juice, by saturating 
with ammoniumsulfa.te: 

C 

50.37 

H 

6.88 

N 

f 14.55 

~ 15.0 

s 

1
1.35 

1.24 

where the amount of ash was not taken into account, whereas 
NENCKI and SIEBER faund, when analysing the substance precipitated 
by dialyeis: 

and 

C 

51.26 

51.99 

H 

6.74 

7.07 

N 

14.33 

14.44 

S 

1.5 

1.63 

is the average result of the four preparations allalysed by me, of 
pepsin precipitated by dialysis. 

l'he ddference concerns especiall'y the amount of carbon, which was 
found by me in all my preparations higher than by the Russian 
investigators, though my figures are already very near those of 
NENCKl and SlEUER. On account of the absence of phosphorus in 
my preparatiolls alld also of the smaller amount of ash (N and S 
found 0.57%) I think I may cODsider the substance prepared by 
me, as being better purified. Also in the pepsin out of the mucous 
membl'ane of the pig's stomach, which 1 did not succeed in libera
ting from phosphorus, I found a lower amount of carbon, varying 
between 48.18 and 50.77%. 

In tbe ash I could detect iron in accordance witb NENCKI and 
5mBER. I have not made determinations of the amount of iron. 

I) Arch. des Sc. biol. T. lI, p. 46S. 
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From the c1eavage-products, into which the substance is split by 
hea.ting, I have up till now on1y studied the coagulation-product more 
accurately, which is precipitaten when the heating is done rapidly. 
Formerly lalready stated that by boiling with mineral acids, pUl'ine
bases can be obtained out of this. To this I can only add that I 
have been able to prepare out of the pepsin of thp pig a basis which 
was founcl to be xanthine. At first I found 110 reducing substance 
aftpr boiling the coagulation-product with mineral acid. Further 
investigation however taught me, as is already stated by FRIEDEN
'm.A.L 1) and also by NENCKI and SIEEER, that when so treated a 
reducing substanre is in deed liberated, which shows the qualities 
of a pentose. N evertheless, although this proteid matter contains 
pUl'inebases and a carbohydrate group, it will not do to continue to 
group it any longer among the nucleo-proteids, as it contains no 
phosphorus. That no phosphorus was found in it, when it was 
prepared out of the pure peps in of the dog, is a matter of course. 
But also when it was pl'ecipitated from the frebh gastric juice by 
hoiling and then carefully washed, successively with water, alcohol 
and ether, I could not find a trace of phosphorus in it. When inves
tigating the coagulation-product out of the pepsin of the mucous 
membrane of the pig I had already been doubtful, whether this 
substance might indeed be considereà to be a nucleo-proteid, on 
account of the failing of all my efforts, to prepare a nucleic acid 
out of it. 

It did produce an acid, when treated with alkali, but this acid 
was a proteid matter, which proved to be little soluble in water, 
insoluble in diluted acid and easily soluble in warm alcohol. 

Tbis acid is best prepared in tbe following way; 
The coagulation product is dissolved in 1% hydrate of potassium 

and is boiled with this in the water-bath for five minutes. 'rhe 
fluid which was first entirely colourless, tben acquires a light yellow 
tint. It is now made acid with hydrochloric acid. Hereby a consider
able precipitate is formed nnner devt:'lopment of sulfureted hyclrogen, 
which, wh en cooled, is filtered off. It is of a pure white colonr. 
The filtrate IS also colourless, but this beromes yellow again with 
alcalic reaction. The filtrate gi\"es biuret reaction and prodnces, .. 
aftel boiling with hydrochloric acid, pentose. 

The precipitate IS washed out with 0.5% H Cl, dissolved in 
boiling alcohol of 85% alld filtered} wllen hot. On cooling it, the 

1) ENGELMANN'S Archiv. f. Physiol. 1900, S. 189. 
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substance is precipitated as a gelatinous mass, at the surface of 
which a clear layer of alcohol gradually separates, which retains but 
little of the substance in solution. The precipitate, was firs{ wac,hed 
by decantation witb 96 % alcohol and then mixed with equal 
volumes of alcohol and ether, when it becomes fIaky and deposits 
well. Tt is at last brought on the filter, washed with pure ether 
and dried. When drying the precipitate whieh was first of a pure 
white, sometimes acquires a light yeUow tint. 

This substance has the qualities of an acid. Brought into water, 
it is dissol ved, wi th an acid rea(Jtion if an al kali be carefull y added. 
When this acid reacting solution is subjectE'd to electrolysis, under a 
tension of ± 50 Volt, in the way lately described by HUISKAlIIP 1) 
aftel' heing freed as much as possible from other salts, by c1ialysing 
into repeatedly renewed distilled water for a few days, then the 
proleid is transported to the anode aud is th ere deposited as a 
gelatinous lump, while at the negative pole alkali is accumulated. 

I propose to give to this substance the name of pepsinio aoid. 
Out of the alcoholic solution the substance separates byevaporation 

of the alcohol, as a varnish·like substance. It gives biuret alld xantho
protein-reaction and the reactions of AUAMKIEWICZ and of MILLON. 
As might be expected it does not yield sulfur, when boiled with 
hydrate of potassium. By hoiling for a long time with alkali it is 
changed further. Addition of hydrochloric acid th en no more causes 
any precipitate. 

Out of pepsin solutions, whieh are cbanged by heating slowly 
without becoming turbid by this, this suhstance cannot be obtained. 
I first became acquainted with the pepsinic acid as a decompositioll 
product of the pepsin, prepared out of the mucous membrane of 
the pig's stomach and I afterwards obtained it in exactly the same 
way out of tbe pepsin of the dog. However I never succeeded in 
preparing the pepsinic acid of the pig entirely colourless. Therefore 
I did not use this for elementary analysis. 

Thc analysis of the pepsinic acid of the dog gave the following results : 

C H N S 
50.79 7.02 14.44 1.08 

"whereas for the coagulation-product, out of whieh this acid is 
prepared and which may be considered as an acid proteiu matter 
itself, was found: 

C 
50.35 

H 
6.98 

N 
14.90 

I) Zeitschr. f. Physiol. Ohemie, .Bd. XXXIV, S. 32. 

S 
1.64 
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The highly complicated proteid matter, which besides mucine, is 
the only albuminous element of the gastric juice of the dog, could 
only in so far be sairl to differ from the substance, prepared out 
of the mucous mcmbrane of the pig's stomaeh, by the fact that 
the latter was not sufficiently pnre. As to the qualities and the 
decomposition-products, as fa.r as the investigation of theso was 
possible, they were exactly the same. A.s I mentioned before, sucb 
a substance mayalso be prepared out of the mucous membrane of 
the stomach of the dog and of the caU. 

This substance is, like other proteid substances, levogyr. I have 
not been able to detect any influenoe of the reaction of the solution 
upon the degree of rotation. 

When it is now taken into consideration that the substance obtained 
out of the gastric juice of the dog can be made to acquire a degree 
of purity that is satisfactory fol' proteid matters, the hypothesis that 
this substance is the enzyme itilelf and does not own its activity to 
admixtures, does not appear to be a very bold one. 

The substance loses the action of pepsin by heating, at the exact 
temperature which decomposes it. 

When gasb'ic j uice, by balf saturating it with ammoniuffisulfate, 
is liberated from this substance, it loses its capacity to digest proteid. 
With respect to this it sbonld be taken into consideration tbat tbe 
pres en ce of ammoniumsulfate is higbly detrimental to the action 
of pepsin. But I have repeatedly convinced myself, that tbe fluid, 
a1so when the salt was removed to a traoe by dialysis, was quite 
unable to digest fibrine If we now consider tbat 111000 mgr. of tbe 
substance prepared by me still shows a distinct though weak action 
on fibrin in 6 ccm. H Cl 0.2 %, then we may rightly conclude, 
that the filtrate freed from ammoniumsulfate by dialysis, does not 
contain any pepsin, all the enzyme tbus being precipitated by the 
salt out of the g~stt'ic juice. A.nd in this precipitate we find nothing 
but the proteid matter, whieh shows the action of the enzyme as 
strongly as possible. 

I find another arg'ument for my view in thp. observation, that the 
digesting power of the gastric juice keeps pace with the quantity 
of the coagulation-product precipitated from it by heating. This 
is especially dear, when in the dog the secretion of g'astric juice 
is increased by injection of diluted alcohol into the rectum during the 
pseudo-feeding. 

The gastric juice secreted under the influence of alcohol, is more 
considerable in quantity and surely as rich, but generally a little richel' 
in acid than that secreted before; but poorer in pepsin. The coagulation-

28 
Proceedings :Raynl Acad. Amsterdnm.. Vol. IV. 
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product, wbicb doubtless owes its origin to tbe substance wbicb I 
consider to be tbe enzyme, is then always precipitated in a per. 
ceptibly smaller quantity. The determination of the rfl]ative quantity 
of pepsine in the gastric juice took pI ace af ter tho method of ~1ETT, 
whereas the quantity of the coagulation-product was determined by 
boiling 50 cc. of the gastric juice over the Hame and bringing tbe 
precipitate, af ter cooling, on a weighed filter, washing it out success· 
ively with water, alcohol and ether, drying it at 1100 C. and 
weighing. 

That solutions of pepsine can be prepared, which act powerfully 
and yet show no proteid-reactions is, as I pointed out hefore and as 
has also been stated lately by NlmcKI and SIEBER, DO reason to 
deny to pepsin the nature of a proteid matter. 

By BLISS and Novy an observation is mentioned, which might 
raise a doubt, as to whether pepsin ean indeed be considered to be a 
proteid matter 1). They found namely, tL at pepsin was not changed 
at all by formaldehyde, although this substance affects various 
proteid matters and makes them insoluble. I convinced myself of thc 
j ustness of the observation. SolutiollS of pepsin in hydrochloric acid, 
to which formol is added to an amount of 2 to 3 %, may be kept 
for days, without perceptibly losing any digesting power. Of course 
tbe arnount of formaldehyde must be considerably decreased, either 
by diluting or by dialysis, before the solution is brought in contact 
with fibrin, because otherwise the fibrin itself would be affected by 
formol and made unsusceptible for digestion. 

It can not be maintained, ho wever, that all proteidmatters 
are changed by formaldehyde. It is e~pecially the proteidmatter 
here treated, wbich is not affected hy this. I have dissolved 
the purified matter in 0.2 % HOI, while addillg formol, and been 
able to precipitate it again fJ'om this solution, as weIl by dialysis, 
as by am~oniumsulfate, without it having lost any of the qualities 
of pepsin. 

1'he substance possesses not only the power of digesting albumen 
in an acid solutioll, but it alsa eauses mille to coagulate, as I stated 
before. In accordance with NENCKI and SIE.I3ER I also found that 
it forms "plastein" out of albllUlose. 

NENCKI and SIEBER have al'gued, that there is no serious objection 
to the supposition, that one and the same molecule may have 
various enzym-actions. With that argument I <juite agTee. To stick 

I) Journalof expo med. Vol. IV. p. 47. 
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to the well-known analogy, given hy E. FrSCHER, thore are keys, 
wbich cansist of a ring wHh different pieces attachE'd to it, which 
each fit into a different loek. Even when one or more of those 
pieces are bent or made useless in some othcr way, those tbat are 
left can still be used. _ 

While the gastric juice of tbe dog used by me, showed very 
clearly the fat-decomposing action, described by VOLLHARDI ), the 
pure pepsin, prepared out of it, had not tbe s1ightest action on fat, 
neithor by neutral nor by acid l'eaction. 

Mathematics. - «Tlte ditferential equation of MONGE." By Prof. 
W. KAPTEYN. 

In our communication of June 6th 1901 we gave the resuIts of 
our investigation of thc differential equation 

'I' - ),2 t + f.l = 0, 

in which ), and ft were supposed to be dependent only on pand q 

or on :v, !J ana z. 

If we now assume no limiting conditions with respect to A and P, 
we shall find tb at the above mentioned equation can possess two 
intermediate integrals in tbe following case only. 

Suppose c, lt, 11 and (I to be any functlons respectively of :v, of 
'!J, of :1', !J, zand of v; tben putting 

P 
), must be eqU!~l to Q and fl equal to ),2 QI + PI, 

whel'e 

P 

ti 'Va Cl 1 
PI =-- P+- 6 (v) + - GG(v) 

Q C CVa Vs 

(I' Vs lt9 1 
-Ql=--Q+- H(v)+-HH(v), 

~ lt 1tv8 Vs 

2) Munch. med. Wochenschr., 1901, S. 141 and Zeitschr. f. klin. Med. Bd. XLII, S. 414. 
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