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granted that the creatinin exéreted 'by the kidneys, represerits' on1r 
a part of this creatin. Yet, stating the average excretion of nitrogen 
and creatinin per nom, the fact' is remarkable that on the tomts- t 

days the proportion of the a.mount of nitrogen to that' of the creátinin 
is largest in the af~ernoon in the period of~3-10, aftel' the creatinin 
has reached its maximum in the precedmg period. I 

So the above experiments confil'm the ronclusion, druwn from the 
contf'nt of cl'eatin in thc mns~les of vel'tebrates, that chemism in the 
muscular tonus is totally different from that in the cont~action of 
the muscles. In < the first case a nitrogenolls metabolite,f cl'eatin, is 
formed, in the second non-nitrogenous products are consumed. 

In performing mechanical labour the infl~lence of, the tonus. is 
greater proportiollally t~, a more or less careful con trol of the mov~-, 
menIs., Oonsequently we might admit the supposition that intense 
musclllal' labour will prodnce an inCl'ease of the eiXcl'etion of nitrogen, 
if not only powerflll contractions a.re called fOl,th, bnt the movements 
are regulated with great care by tonic contraction ,of the antagonists, 
as is of ten the case with athletic performances. 

, I 

Physiology.' "The e.lJect of Sltbstances whiclt dislSolve in fat on 
tlte mobility of Phagoe.1Jtes and other eells." Hy Prof, R. J: 
HAl\IBURGI!iR and J. DE HAAN. 

The investigarions '" hich wil! be descri1)ed in the following treatise, 
are a continuation of those published in the Proceedings of lVIarch 
25th 1911 1

). J , 

It will be remembered that theÎl' &tarting-point was formed by 
an investigation relating to the favonrable effect of Jodoform ,on the 
treatment of wounds, and that we a.rrived at the reslllt that even a 
sligbt quaniity ol this s'ubstance (a dilution of 1 to ,5000000) has the 
faculty of acc01erating tht: amoeboid motion of tha w~1Ît~ blood
corpusC'les and of promoting at the same time their phagocJ"tarian 
capacHy. In order to explain this pl'opel'ty of,IQdofo:r;m we assumed 
that the outer layer of the phagocY,tes consists" of a fatty (lipoid) 
substance. Now, when Iodoform is dissolvecl in it, this faity substance 
is softened and the amoeboid motion is fa:ciIitated. If this view was' 
the correct one, then other substances, sohlble in fat" such as Oh01'O
form, Ohlo1'a1, Benzene, Oamphor, Turp'entin~ must like,~'}se i~crease' 

1) HAMBURGER, D~' HAAN and BUBANOVI~: On tIle influence of Jódbform;' Chl&ró~' 
form and dther substances dissolub!e in fats on Phagocytosis. ' ' r 
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the mobility of these ceUs and consequently thei!' phagocytarian capa
city. This was in deed found to be invariably the case. 

In order to test this view by means of fmther experiments we 
have continued our investigations in three directions. 

In the firsL place the effect of other subslances, solnble in fat, viz. 
of Alcohol, Butyric acid, Propionic acid and albO of PeruvIan Balsam 
on the phagocytarian power was investigatec1. 

SecondIy we examined to what extent tlle amount of these sub
stances, necessary to bring about a j ust percepti bIe increase of Phago
cytosis, is gO\'ernerl by and pl'opo[·tionate witb the degree of solu
bility ,of these snbstances in tat 

And finally we asked ourselves yrhether othel' ceJls nameI)' plant
ceUs were affected, as regards theil' mobility, by the substances soluble 
in fat. 

1. EFFECT OF ALCOHOJJ, BUTYRIC ACID, PROPIONIO ACID AND PJ']RUVIAN 

BALSAM ON PHo\.GOCYTOSIS. 

The experimental method adopted 11e1'e was identical with the one 
we had applied before. We investigated namely the percentage of leuco
cytes which had laken up carbon fi'om a suspension, to whieh slight 
quantities of the sub&tance to be im'estigated had been added in one 
case, and not in anothel'. 

First prelimillal'y expel'iments had to be carried out to establisl1 
how much of the substanre would have to be added. 

Table I may serve as an answer t'iS regtLrds alcohol, 

a. Effect of Alcollol on Plwgocytosis. 
TABLE I. 

The leucocyte-suspension has been in contact for one hour, at the ordinary room
ternperature, with the fluids to be investigated. Thereupon the leucocytes have been 
enabled to take up carbon-particles for 25 rninutes. 

Fluids. 

NaCI0.9% 

1 cc. Alcohol to 10 cern. 
NaCI·solution 

1 cc. Alcohol to 100ccrn. 
NaCI·soluti on 

Percentage of leucocytes having 
taken up carbon. 

404
1
) X 100 - 48 4°1 834 -. 10 

o 
322 X 100 = 0 Ofo 

168 
543 X 100 = 30. 9% 

1) This quotient denotes that 834 leucocytes wel'e examined and that of these 
404 had taken up carbon.' ~ 

22 
J.9roceedings Royal Acad. Amsterdam. Vol. Xl V. 
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Hence we see that Alcohol in a dilntion of. 1 to 100 has still a 
pel'niciolls effect on phagocytosis. Therefore it was advisable to expe~ 
l'iment a]s~ on weakel' alcoholic solutions. 

The following table gives the l'esult of th is experiment. 

Effect of Alkohol on Pká,qocytosis. 
TABLE 11. 

FIuids. 

NaCI 0.91/0 

1 cc Alcohol to 500 cc NaCI sol. 

1" :0 ,. 1000» » » 

I » ,. 5000,. ,. ,. 

I Percentage ofleucocytes having 
I taken up carbon. 

I 1318~9 X 100 = 32.9% 

I~~~ X 100 = 41.5% 

~dl X 100=40.9% 

1~61~ X 100 = 41.5% 

1» ,. »20000,. »,. 1~:3 X 100 = 34.3% 

Hence we see that alcohol in a dilution of 1 to 500 callses pha
gocytosis to increase from 32.9 to 41.5, an increase of 27%' A 
dillltion of 1 to 20000 has still a favourable effect on phagocytosis, 
but then it lIas already become slight. 

For shol'tness' sake we shall not give an account of other experiments; 
we may state, howevel', that they gave the same results. 

b. E.fJ'ect of BzLtY1'ic aciel and P1'opionic aciel on pha,qocytosis. 
Ef/ect of BUtY1'ic aciel on Plwgocytosis. 

TABLE lIl. 

FIuids. I Percentage ofleucocytes having 
I taken up carbon. 

NaCIO.9% 

I cc butyric acid to 100.000 cc NaCI sol. 

1
4113 X 100 = 38.1% 

6~3 XI00= 7.1% 

1
6:Z X 100=46.9% 

:3~X 100=36.8% 

~:~ X 100=37.8% 

1 » " ,. 500.000» " » 

1 » » » 1000.000 ,. 

1 » » 5000.000" ,. ,. 
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We see from this table that in a dillltion of 1 to 100000 butyric acid 
has a pernicious effect on pbagocytosis; in a dilution, howevel', of 
1 to 500000 the phagocytal'ian capacity rises from 38.1 to 46.9, to 
return a.gain to its nOl'mal value at a. clilution of 1 to 1000000. 

SimiIa.r resnlts have been acquired ,vith propionic acid, as is seen 
fJ'om the folloviTing tabie. 

E.i!ect of P1'opionic acid on Plwgocytosis. 
TABLE IV. 

Fluids. 

NaCI 0.9"/0 

1 propionic acid to 1000 NaCI sol. 

» » 20000:0 ,. 

» » 100000,. ,. 

» ,. 500000,. ,. 

I Percentage ofleucocytes having 
I taken up carbon. 

!~;x 133 =46.5% 

o 
256 X 100 = 0 

o 
31ó X 100 = 0 

3 
256 X 100= 1% 

;~~X 100 =27.2% 

As we see fl'om the preceding table the phagocytosis in NaCI 0.90
/ 0 

amounts to 46.5 0/0' Already, an addition of propionic arid of 1 to 
100000 preventg it almost entil'ely, and a dilution of 1 to 500000 
still causes a ronsiderable decrease. Therefore e:xperiments wel'e also 
made with slightel' mUOlmts of propionic acid. The following table 
contains the results of these experiments. 

Effect of l+opionic acid on Phagocytosis. 
TABLE v. 

Fluids. 

NaCI 0.9~/o 

1 propionicacidto 500.000 NaCI sol. 

» ,. 1000.000" » 

» 5000.000» ,. 

»10.000.000» » 

I 

~f.rcentage of leucocytes haVin~ 
taken up carbon. 

~~~X 100 =38.1% 

~~:X 100 =31.6% 

~~~X 100=47.1% 

:~~X 100=52.8% 

~~~X 100 = 41.6% 

. 22* 
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Here ioo it appears that a solution of propionic acid 1 to 500000 
has still a deleterious effect on phagocytosis. A solutiol1 of 1 to 1000000 v 

causes il to increase from 38.1 to 47.1, which vall1e rises even to 
52.8 % when the solution is 1 to 5000000, an increabe thel'efore of 
52.8 - 38,1 

38,1 X 100 = 38,5 %. 
Hence it appea1's that fatty acicls imZJecle phagocytosis eren in et 

veI'y sligTtt dilution, 'Wlze1'eas still 'Weah'el' clilutions have a clil'ectly 
opposite ~flect. 

On compal'ing the effect of fatty acids, with that of ordinary 
mineral acidtî, on phagoryiosis, the fact 'Will he impl'essecl ttpon w? 
lww poisonous .the fatty acicls a1'e. For as we saw before 1), in a 
concentraiion of 1 to 7000 the impeding effect of sulfurie acid has -
already become very slight, whilst in a dilution of 1 to 500000 
propionic acid has still [Ln even more hurtflll effect. To some extent 
the Callse of this difference will have to be traeed to the gL'eate)' 
penetrative power of the fatty aeids, owing to their solubility in the 
lipoid surface. In thi8 connection we are l'eminded of the symptolDs 
of autointoxication whieh rharacterize aeidosis, so well known in 
pathology. 

c. Effect of Pemvian Balsam on Pltagocytosis 
Considering that a1so in Perl1vian Balsam an organic acid is found, 

viz. cirmamic acid, we asked ourselves if perhaps Peruvian Balsam 
illight not likewise inrrease phagocytosis. 

The expel'imenis have flllly confirmed this supposition. 
Therefol'e the following experiment was carried out: a big drop 

. Elleet of Peruvian Balsarn on Phagocytosis. 
TABLE VI. 

Fluids. Percentage ofleucocytes having 
taken up carbon. 

1. NaCI sol. 0.9% ~~7 X 100 = 44.4% 

2. Extract of Peruvian balsam ~~~ X 100 = 63.2% in NaCI sol. 

3. I vol. extract (2) and 3 vol. 1~~2 X 100 = 58.5% NaCI sol. 

4. 1 vol. extract (2) and 49 vol. 521 
NaCI sol. 1089 X 100 = 47.8% 

1) HAMBUR~ER and HEKMA. On Phagocytosis, Proceedings of June 29 1907. 
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of Pel'uvian Ba[sam was shaken ,vith 50 cc. of a NaCl-sofution of 
0,9 0/0 and then filtrated. The filtrate had a nicely aromatic smell. 
ThE'n val'ions dilntions were made of this filtrate with 0,9 % NaOl
solution, viz. dil11tions of 1 to 4, 1 to 10 and 1 to 1)0 NaOl-solntion. 
We snbjoill ono of the series of experiments. 

This table shows that whilst in NaOl 0.9% the number of white 
blood-corpuscles having taken up carbon amounts to 44%' this \'alue 
has become 63.2% under the intluence of the undiluted extract. 
This means a considerable increase of phagoryt05is. This increase is 
still plainly observable at a tenfold dilution; even in a tiftyfold 
dilution a slight increase rould still be establisheo. 

There is no doubt but the remarkably favourable results obtained 
with PerU\'ian balsam in the treaimen{ of infected wounds, which 
has hitherto not been explained, must be aitributed, partIj' at least, 
to an incl'ease of phagoryiosis 1). Undoubtedly chemotaxis will be 
prornoted lilcewise, based as it is npon an incl'eased lIlobility of the 
phagocytes. In deed we have obsened befol'e, when studying the 
l'E'sults of the action of calcium, that promotion of phagocytosis anel 
promotion of chemotaxis go hand in hand. But the salntary effect of 
Peruviall balsam wil! probably not be restricted to the phagorytes 
only. It will very likely also affect the granular tissue, anel the 
activity of oLhel' colls, which play a part in the healing-pl'oeess. 

Il. PHAGOCYTOSIS AND DrsTRIBuTION-COEF1!'ICIENT. 

In order to test by further observation OUl' views on the canse of 
the gl'eater rnobility of cells under the influence of substances dissol
ving fat, we have asked ourselves whether there is perhaps some 
conneciion bet ween the quantities of these sl1bstances to be addeel io 
the watery sllspenSioll, allel the solubility of these sl1bstances in the 
lipoid membrane of the eeHs. If fol' instance a solution of lodoform 
in .NaCl-solution is added to lelleoeytes, then the Jodoform wiU soon 
distribute i(self between the lipoi.el of the lellcocytes and the NaOi
soilltion. The proportion between the coneentl'ation of Jodoform in 
the fat and in the NaCI-solution (watel') is called elistribution-coefficient 
as we lmów. It is obviollS that {he greaier tho solubility in fat and the 
slighter the solubility in water, the more of the Iodoform will pass into 
the cells. In g'eneral it may, therefore, be expected that of a substance 
which is not 80 vel'.}' wel! soluble in fat, but more so in water, a 
greater quantity wiU ha\'e to be adeleel to the watery solution, i1' 

1) More detailed communications on this subject will be published in the "~'eest· 
bundel voor Prof. RECTOR TREUB". 
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öne wishes a sutUcient amount of this substance to enter info the 
exteriol' of the ceIls. 

Now the question is: Is this cOl'robût'ated (in the present instanee) 
by expel'iments? In other wOl'ds is a weaker solution of Iodoform 
than of Alcohol sufficient to bring ab out an increased phagocytosis? 
Fol' we kIlOW, that Alcohol is dissol ved in fat much less easily than 
Todoform. This is indeed the Ctl,se. It was found for instance that 
a solntion of 1 Iodoform 10 5000000 water promoted phagocytosis, 
whilst the aJllOunt of Alcohol necessary to do so shoulct eel'tainly 
be no less than 1 to 20000. 

Camphor dissolves easily in fat or oil, but in water with some 
difficulty. Rence the fatty surf ace of the phagocytes wiJl be able to 
extract ft'om a very weak, watery camphol'-solution the required -
amount of camphol'. Tt is indecd found that a watery camphor
solution in a dilution of 1 to 1000000 greatly increases phagocytosis. 

Chloral dissol ves pretty easily in fa.t, but also in water. And what 
do we lind? That a lIluch stronger solution of Chlol'al in NaCl
solution is necessal'y than of Camphor. And like this we might 
continue. The grentel' the distJ'ibution-coefficient of the substance 
between oil and watel', the weaker fhe concentration of the watery 
solntion may be. 

lt goes withont saying that a mathematical propol'tion cannot be 
expected here. In the fil'SL place it is very doubtfnl whethel' the 
same molecubr arnount of different suustances dissolving fat, bl'ings 
about the same weakenin~ of the lipoid membl'ane. And secondly 
anothel' f.1,ctor comes into play, viz. the noxious effect of the pene
trating substance on the ll10vcment of the protoplasm, which effect 
w111 most probably be diffel'ent in the case of different substances. 
Moreover the exteriot' of the eeUs is a .fatty substance, bnt no fat. 
lVevel't!teless a mrlnifest 1'elation is founcl to exist between the 1'elative 
solubility (distJ'ibution coefjicient) of the substances in oil ancl 'lf)ater 
un tlw one !tand, and the concentmtion necessa1'y to bl'ing about a ju,st 
pel'ceptible increase of lJltagoc.lJtosis on t!te otlle/' hand. We shall 
l'evert to this subject more explicitly elsewhere. Fot' the present we 
would point out another l'emarkable phenomenon desel'ving mention 
in the same conneciion. 

lifTlten the wealcest concpntrations (jwe sought of the substances dissolving 
lat, 1IJhich Caltse pamlysis of the pltagocytes, tlwn it appem's that 
t!tese concentrations cOJ'responcl with tlwse, w/dch aceorcling to H. MEYER 

and OVERTON a1'e necessary to cause nal'cosis, consequently to paralyze 
tlte ,ganglion-cells. And it has ueen established by these investigatol's 



- 9 -

( 321 ) 

th at the 'concentration of t11e fluids, necessary to produce nál'cosJS, 
runs parallel to the distribution coefficients between water and oil. 

'Ve shall give a ft'w examples. 

Paralysis of Nal'cQf:is. 
Pltagocytosis. (ganglionrells.) 

Chloroform 1/6000 1/6000 

Uhloml 1/260-
1
/1000 1/S00-1/1200 

Alcohol 1/10-
1
/100 I/S0 

lIL EFl!'ECT OF CHLOROFORM ON THB GERMINATlON Ol!' WIIEATGRAINS. 

Already in Ollr former papel' we pointed ont that tile facts, discovered 
with re5pect to phagocytes, cOl'l'espond entirely with val'Ïolls phenomena, 
observed in othel' cells. Hence we rema1'ked that just as phagocytes 
show a greater phagocytm'ian capacity ~hen a slight ql1antity of a 
nal'cotic is added, (and are pttralyzed by a gl'eatel' quantity), the excite
ment:::tage in ~arcosis will probably have to be explained by an 
incl'eased activity of the ganglion-cells. 

Eggs of star-fishes and sea-urchins can be brought to a 
parthenogenetic de\'elopment, according to J. LOEB, by an addition 
of slight quantities of snbstances which dissolve fat. Thi~ too agrees 
with our views of what has been observed in the case of the 
phagocytes. For according to our interpretation this development 
may be explained by a softening of tlle egg-rnembrane, of which a 
more l'apid cell-division must be the con8equenC'e. If moreovel' we 
bear in mind th at ciliated epithelinm IS stimnlated by traces of 
alcohol Ol' ethet', then we are inclined to think that the influent'e of 
substanC'es dissolving fat, on the mobility of cells is a widespl'ead 
phenomenon in natlll'e. For tbis 1'eason we have investigated 
whether this influence might also be traeed perhaps in plant-cells. 

For this purpose we chose the germination of seeds, a process in 
which a considerabIe division and growth of ceUs manifests itself. 
The seeds we chose were grains of wheat, and fol' tlle substance 
dissolving fat we took chloroform. 

I 

A llumber of wheat gt'ains (seed corn) were selected and soaked 
for same time in watery solutions containing slight quantities of 
chloroform. Another nnmber of wheat-gt'ains wel'e left for some time 
in distiIIed water. TheJ1 the swollen seeds were allo wed to germinate. 
For this pur pose they ~were placed on a horizontal pieee of gauze, 
which is used for dust-filters, and which was stretched over a square 
aluminium frame. This frame was placed in a square glass basin 
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on the surface of the distilled water with which this basin was 
partIy fi11ed. The grains we re therefore placed, as it we re, on the 
sllrface of the water. They were just moistened by it and were yet 
sllfficiently at the sllrfare to get plenty of air, necessary for their 
germination. Now it was observed reglllarly, alter certain intervals, 
how' many of the wheat-grains showed distinctly that theü' germination 
had set in. 

The seed was considel'ed to have germinated when the white 
gel'm became visible thl'Ollgh the broken seed-coat. 

V'fe sha11 not detail the pal'Liculars we had to take into account 
in these expel'iments, but sllmmal'ize Ol1e of the expel'iments in a table. 

Eifect oJ ()hloroJorm on the Qrmnination oJ Wheat-grains. 

TABLE VII. 

The seeds have been Of 200 seeds have germinated af ter 

soaked for 18 hrs. in: 15 hours 2i hours 

Distilled water Exp. A 56 = 281/0 87=43.5% 

,. » B 54=27% 83=41.5% 

Chloroform 1 to 1000 42 = 21~/o 77 =38.5°/ .. 

» '1 » 10000 53 = 26,5% 84 =421/0 

From this table it appears that Ohloroform 1 to 1000 and 1 to 
10000 are detl'imental to the rapidity of the gel'mination, fol' aftel' 
15 hours the percentages are 21 and 26,5 instead of 27.5% (the 
average between 28 and 27), whilst aftel' 27 hOUl'S the injnrious effect" 
at any rate of Ohloroform 1 to 1000, still makes itself feit. 

Therefol'e an experiment was made with weaker Ohloroform-soilltions. 

EJI'ect of CM01'oform on the germination of wheat-.qrains. 

The seeds have been 
soaked for 18 hours 
in the following fluids: 

Distilled water 

TABLE VIII. 

Of the 242 seeds have germinated after 

16 hours I 19 hours I 23 hours I 28 hours 

51=20.8% 74=30 % 84=34.6% 100=41.2% 

Distilled water, after that 1 hour 12 - 5 0' 26 - 10 60 
in chloroform 1/260 - ,0 - • 0 44=18.1% 57=23.5% 

Chloroform ]/10'000 

~ lhoo·OOQ 

. "-

58=.23.9% 75=31 % 88=36.3% 101=41.7% 

72= 29.7% 92 =38 % 104=42.9% 111=45.8% 



- 11 -

( 323 ) 

Hence we see that the Chlol'oform-soll1tion 1/260 has worked unfa
vourably on the germination. Evidently the protoplasm has been 
pal'alyzed to a cel'tain extent. In the weak chloroform-sollltion 1 to 
100000, however, the germination has been promoted. It appeal's 
that in this Clllol'oform-solution 72 grains have germinated aftel' 16 
homs, whilst in the same time only 51 grains have germinated of 
those which wel'e soaked in water. Aftel' 28 homs t.his accelel'ating 
effect of the Ohlol'oform-solutions is still visible, but by no means 
sa plainly as aftel' 16 hoUl's. Aftel' 40 homs, as was shown hy 
othel' expel'ill1enis, no traces of tlJis fa.vonrable effecl of Chloroform 
were any longer perceptible. 

We shaU not add any more of these experiments. ft need only be 
observecl that the same 1'eszûts wel'e obtained ij tlte gmins wel'e allowed 
to gel'minate not on water', but in humus. Also in plant-cells the1'e
fOI'e, we are led io think of an incl'eased mobility of the cells, caused 
by Chloroform; for without sncb mobility 110 division and germination 
cau be conceived. 

It may be expeeted that also othel' suhstances dissolving in fat, 
will bring about the same phenomenon in plant-cells. We al'e extending 
our researches iJl this direction. It has all'eadJ appeared, however, 
that various faciol's have to be considered. First the rapidity with 
which the substances dissoldng fat, enter ihe seed and leave it again. 
Secondly the noxious effect of ihis snbstance on tbe protoplasm. In 
other wOl'ds, care shon1d be taken that the amount of the substance 
dissolving fat, wbich enters the cells is ,jllSt sllfficient to increase 
their mobiliiy, bui not large enough to impair, seriously at least, 
the vital functions of the protoplasm. On the otl1e1' hand it should 
be contrived that tbe fat dissolving sllbstanee which has penetrated 
into ihe eell, does not pass toa soon into tbe water, leaving the ceU 
entire1y before it has had time io effeci an aC'C'elel'l1tion. 

We may add that om' experiments lend support to the supposition 
of CZAPEK, that tbe superficial laye1' of ibe protoplasrn of plant-cells 
is of a lipoid nature 1). 

SWn1nal·Y· 

I 

The opinion put fOl'ih in the precedillg' ireatise, that tbe accelemtion 
of phagocytosis by substances dissol ving fat, must be attributed to a 
weakening of ihe fatty surface with the result that the amoeboid 

1) E. CZAPEK, Ueber die Oberllächenspannung nml den Lipoïdgehalt der Plasma
haut inlebenclel1 Pflanzenzellen. Bel'. d. Deutschen Botan. GeselIseh. Vol. 28 Dez. 1910. 
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motion is facilifated, finds all addiLional support in the following 
3 arguments: 

1. Also othe1' substances dissolving fat, taken at random, and whieh 
were formerly not expe1'imented upon, viz. Alcohol, Butyric acid, 
Propionic acid and also Pernvian Balsam, were found to accelerate 
phagocytosis. 

Alcohol was fowul to inel'ease phagoeytosis in a eoncentration of 
1 to 500- 20000; Pl'opionie aeid in a eoneentration ofl to 10.000000. 

On comparing these resnIts with the effect of minel'al acids sneh 
as HCI and Hz SO 4 we are strnck by the noxious effect which mere 
traces of Pl'opionie acid and Butyric acid have on phagocytosis. For 
whilst lhe ba,d effect. of Propionic acid commences already at :t to 
1000,000, that of H2 SO 4 manifests itself on1y nt 1 to 7000. 

That Penwian bal8am should increase phagocytosis was to be 
expected, as it contains cinnamic acid, likewise an organic acid. 

Tlle l'emarkably faVOlll'able, hitherto unexplained, effect of Perllvian 
balsam on infected wounds, may be explained, partly at least, by 
an increased mobility of the phagocytes and of otller cells playing 
a part in the healing-process. 

11. Ij' t!te weakest concentrations of t!te fat dissolving substanees 
are soug!tt in wldclt t!ze pha,qoeytes ÛIOW a plainlY]Je1'ceptible acceleration 
of phagocytosis, then these al'e found to mn parallel to tlw degl'ee 
oj sohtbility of these substances in fat; in othe1' wOl'ds to the 
disiribution coefiicienis of these substances between wa.ter and oil. 

Moreovel' t11e l'emarkable fact is observed th at the same concen
tration of snbstances which dissolye fat, necessary to cause paralysis 
of phagocytosis, also effects na1'cosis of tadpo1es and of mammais. 
As we 1mow the concentnl.tions neCe3Sal'y to bl'ing about lIal'cosis 
are, according to the investigations of H. MEYER and OVERTON govel'11ed 
by these distribution·coefficients. 

lIL Not only animal cells (phagocytes, ganglion-cells, eggs of 
10wel' marine animais, ciliated epithelium) show an incl'eased mobilily 
under the effect of slight quantities of substances dissohring fai., but 
also in plant-eeUs the same fact is obsel'ved. Under the effect of 
Ohloroform 1 to 100000 an important acceleration in the gerrnjnation 
of wheat-gl'ains was observed. Chloroform 1 to 1000 on the contl'ary, 
impail's the generation, evidently because a second factor makes itself 
felt, viz. paralysis of the pl'Otoplasm. 

Groningen, September 1911. 


