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analysis figures (% A and 9, G)
notice the courses of the points
equilibrium liquid (E).
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o coac 1Vét2 ecreases), likewise that the colloid percentage of the equilibrium liquid
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The figur ‘
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Summary.

l‘. At constant pH and constant mix
arabic) in the total system the addition o
percentage in a complex coacervate, but

Ing proportion of the colloids (gelatine, gum
flsalts causes a change, not only of the water
: also in the colloid jon i
) e : : proportion in the coacervate.
oy 1:: colntmzuoas1 valence rule is applicable to the change of the colloid proportiaf
AL 21— —2.1 -3 i hich o,
e ’ 2... » I which 1.~ 1 does not modify the pro.
p 1 and even more 3 — 1 increase the gum arabic percentage of the c'oacerVIZtoe

whereas 1 — 2 e i
S The e jnﬁ chfn more 1 —~ 3 increase the gelatine percentage of the coacervate
portion of the two colloids in the equilibrium liguid s modified ina reversed"

sense from that in the coacervate,

Biochemistry, — Tissues ofl prismatic cells containing Biocolloids, V. Morphological
changes of the complex coacervate gelatine-gum arabic owing fo the addition of
salts resp. non-electrolytes fo the liquid flowing past the membrane. By H. G.
BUNGENBERG DE JONG and B. Kok. (Communicated by Prof. J. VAN DER HOEVE.)

(Communicated at the meeting of November 29, 1941.)

Introduction and methods. )

In the previous communication we discussed the effect of a pH change). In this
communication follow our results as regards the effect of neutral salts and of some non-
electrolytes, For colloid preparations employed and apparatus we refer to that
communication.

As regards the method, we first brought about coacervation in a newly prepared
membrane by conducting past it 0.01 N acetic acid, then we changed to a solution of a
salt, resp. non-electrolyte in 0.01 N acetic acid, observing the inflow éffects. Finally in
order to study the oufflow effects 0.01 N acetic acid is again conducted past the membrane,
after which the membrane is removed and replaced by a freshly prepared one,

I. Inflow and outflow effects with neutral salts.
a. Effect of neutral salts on the complex coacervate.
‘We know that salts have a neutralizing effect on complex coacervation and the more

© strongly (i.e. with smaller concentrations) in proportion as with unchanging valence

(c.g. monovalent) of the cation the valence of the anion increases, likewise when with
unchanging valence of the anion the valence of the cation increases, We again checked
this rule in our colloid preparations measuring the volume of the coacervate, which
demixes on otherwise equal conditions on variation of the salt concentration,

In sedimentation tubes whose cylindrical lower ends were narrowed and divided into
0.1 c.c., we placed 1 cc HCl 0.1 N -+ a ce salt solution - (6.5 -+ a) dist. water.

After placing in the thermostat at 40° we added to each tube 5 cc sol mixture (6 g.
gum arabic - 5 g. gelatine -+ 190 cc HoO), the contents of the tube were mixed and
then left in the thermostat. The next morning the coacervate volume was read (estimated
in 0.01 cc). The results are given in the following table:

TABLE 1. Coacervate volume in 0.1 cc in the presents of salts Blank == 13.1.

Concentr. KiFeCys | KsSO KCl CaClh | La (NOjs
m. aeq. p. L.
2 12.0 —_ — — 12.5
4 10.5 13.0 13.1 12.8 9.5
6 7.7 — — —_ 2.7
8 5.3 12.2 12.9 10.4 0
10 3.3 — — —
12 0 10.8 11.9 4.5
16 8.1 10.8 0
20 | 3.9 7.6
24 i 0 1.8
28 ‘ 0
WNeutralization conc. ca 12 ' ca 22 ! ca 25 ca 14 ca 7.
in m. aeq. p. L. :

1) H. G. BUNGENBERG DE JONG and B, KoK, Proc, Ned. Akad, v. Wetensch,
Amsterdam, 45, 51 (1942).
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Graphically the neutralization concentrations mentioned in the lowest horizontal row
of the table are found, which proves the validity of the valence rule mentioned:

31> 21> 11
13> 12> 11

' This rule may be foreseen from the screening effect of the cation on the arabinate-
colloid anion and of the anion on the gelatine-colloid cation.

As the screening effect increases with the valence of the ions, and the mutual electric
attraction of the two colloidions possesses the character of a product, it follows that for
neutralization of the complex coacervation the double valence rule must apply. It is
further to be expected that the water percenfage of -the coacervate must increase in salts

“"Double valence rule”

concentrations preceding the neutralization.

This conclusion had formerly been confirmed by analyses in the case of the effect of
CaCls on complex coacervates of gelatine and arabic acid sols, the results of which we
give here (left) for an arbitrary mixing proportion (509). From an investigation made
lately as to the effect of the temperature we can also take material in confirmation of this
conclusion for KCIL There ‘are given the results for an arbitrarily selected temperature
{40°) and constant mixing proportion and pH (right).

TABLE II,

o Effect of CaCl Effect of KCI B
éal;ﬁ(;ona in| % A-FG | % A-FG || Salt conc: in| 0y A4+ G 00 A-+G
m. aeq. p L.| coacervate |equil. liquid | m. aeq. p. L.| coacervate equil. liguid

0 . | 15.24 0.35 0 13.20 0.50

5 13.05 0.65 5 12.02 0.69

7.5 12.00 - 0.85 10 10.90 0.9

20 §.84 | 1.63

In the two- tables. we. see that the dryweight of the coacervate decreases (water
pefcéntage increases) and the dryweight of the equilibrium liquid increases on increase of
the salt concentration. The mutual mixability of the two liquids (coacervate and
eqﬁilibrium liquid) increases therefore as we approach the neutralization concentration.

b. Expectations as fo the nature of inflow and outflow .effects based on a).

As neutral| salts increasé the water percentage of the coacervate, while the colloid
pefcentage of the equilibrium liquid also increases, we cannot expect. any morphological
changes on inflow. On outflow of the salt the waterpercentage of the coacervate decreases
agaift, like the colloid percentage of the equilibrium liquid. Here we can indeed expect
morpho]oglcal changes, namely vacuolization of the parietal coacervate and formation of
new coacervate drops in the large central vacuole (which contains the equilibrium liquid).

¢ Inflow éffects: Distinction of four concentration sections,

It is found experimentaﬂy that for each wsalt four concentration sections may be
distinguished, depending on the nature of the morphological processes on inflow, Based as
these sections are on the appreciation of microscopic pictures, their limits cannot be
indicated. OFf course, they pass into each other without any clear demarcation. We
distinguish sections:

@, in which no molphologxcal effects occur; .

g in which equally divided vacuolization of the coacervate takes place;

y. in which the vacuolization is clearly localized or at least begins to appear in. certain

-« places of the coacervate;
5. in which the coacervate entirely dissolves. The following smvey gives the salt




H. G. BUNGENBERG DE JONG and B. KOK: TISSUES OF PRISMATIC
CELLS CONTAINING BrocowLoips, V.

PLATE 1.

In- and outflow cycle with KsFe(CN)g.
A Initial state.
B and C: Inflow effect,
D: Qutflow effect,
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11 tencentrations - investigated. in milli-aequivalent. pL arranged :in four columns,
i i corresponding to the ~concentration sections mentioned. S

TABLE IIL : fy \

3 Salt " | No vacuoli- | Homogeneous Localised . | - Neutra- Zation ’:S’Qni
ey Tt ‘zation® | vacuolization |vacuolization lization : . cer;;ra.tignﬁv
K3Fe(CN)s | = 0.3 0.75-1.5-3 510 15 VR
KySO;" ' 1.5 351020 {25) 25 S22 e
KCl1 5 10-—-15 ’ 20 2530240 | 028
CaCl, -, -2 5 10 , 15 14

Co (NHs)s Cls L T T - S R (A
La(NO3); - 1 2.5-5 B T A

From the survey it is clear that the neutralization concentrations have the same order
of magnitude for the complex coacervate enclosed in the celloidin cells as:found in a.

It is further noticeable that the boundaries between sections «/f resp; ffy lie at higher
concentrations as the salt has greater difficulty in neutralizing: the coacervate.. These
boundaries rise in the order KzFe(CN)g—K2SOu—KCl similarly in the order La(NOg)s
or Co(INHj)¢Clz—CaClp—KCL ‘ ) ' ‘

This suggests a connection between -the motphological changes ‘on ' inflotw and' the
neutralizing' effect of neutral’ salts (Double valence rile), But this leads to a contradiction,
as neutral salts at concentrations preceding neutralization increase the water percentage
of the coacervate, so that no vacuolization is to be expected.

Concentration sections a and & are not the most interesting to us, With the relatively
small salt concentrations in « the attendant internal changes in the composition of the
coacervate can apparently be sufficiently brought about by diffusion so that vacuolization
is not enforced. k

In section J, morphological processes belonging in y precede the neutralization in the
cases in which in y the vacuolization processes are very intense and rapid (e.g.
KgFe(CN)g). When the changes in y are slower and less intense they are absent in
8, This is the case with KCI at 30 and 40 m. aeq. p. L. with CaClg at 15 m, aeq. and
with Co(NH3)eClz at 10 m, aeq. p. L. So in these cases there is no vacuolization in the
parietal coacervate, The central vacuole is generally seen to become rapidly smaller and
the bounding face: central vacuole coacervate, which at first was clearly visible is soon
obscured. All this is accounted for by the now reversed proportion of the tempo and the
intensity of the neutralization and vacuolization processes.

d.  Effect of the-nature of the salt orzv the character of the in- and outflow effects.

An instance of marked deviation from the expectations mentioned in b. is furnished
by the inflow and outflow effects with KgFe(CN)g, (salt type 1--3), which will be
discussed in connection with four microphotographs of Plate 1.

A. Shows a part of the celloidin membrane after the complex coacervate formed with
0.01 N acetic acid has become entirely parietal and free from vacuoles. '

B. Shows that after a short period of inflow with 10 m.aeq. KgFe(CN)g containing
0.01 N acetic acid, there is vacuolization of the pariefal coacervate and that this process
sets in along the bounding face coacervate/central vacuole. This vacuolization process
now becomes very intensive, extending over the entire parietal coacervate, The vacuoles
become larger, flatten each other so that a foam structure is formed. Many foam lamellae
burst so that a relatively small number of large foam vacuoles are left,

C. Shows such a foam structure after: some time of inflow, after the foam-forming
processes have practically ceased. . @
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D. Shows the condition after a short period of outflow with 0.01 N acetic acid, The
foam lamellae burst and no vacuoles are formed in the parietal coacervatel), while a
great number of new coacervate drops are formed in the central vacuole, These gradually
coalesce with each other and with the parietal coacervate, so that if one waits long enough
one sees again the picture of microphotograph A. .

The picture given in D is not different in any other way from the stage also found
in the original coacervation with acetic acid 0.01 N and which gradually led to the
condition in A, So in cycle A—B—C—D-—A the absence of coacervation in the central
vacuole during inflow and the process of coacervation in the central vacuole on outflow
are in conformity with the expectation of b, The vacuolization of the parietal coacervate

on inflow and practically its absence on outflow, however, are not in accordance with
what was expected,

A picture entirely differing in many details is given by the in- and outflow cycles with
La{NOs)s or with Co(NH3)6Cl (Salt type 3—1) while the other salts form a gradual

transition between these two extremes (1—3 and 3—1) arranging themselves in the .

series:

K3Fe(CNjs — K3S04 — KCl — CaCl, — Co(NH3)sCls resp. La(NO);
(1=3). .. (1=2)...(1—1)...2=1)...3—1)

Compare fig. 1, which gives a scheme of the actual points of difference between
K3Fe(CN)g, KCI and Co(NH3)sCls.

The following changes occur from left to right in this salt series:
1. The velocity and the intensity of the vacuolization on inflow decrease considerably,
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Fig. 1. In- and outflow effects with K3Fe(CN)g, KCl and Co(NH3)4Cls,
I. initial state,
1. inflow effects.
HI. outflow effects,
1) On outflow there are some indications of very weak vacuolization. A great

number of very small points is formed (probably vacuoles) which, however, soon
disappear,
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With 2—1 and especially with 3—1 for instance, vacuolization is very slight and slow.

2. The localization of the vacuoles first appearing on inflow in concentration
section 7 changes gradually, With KgFe(CN)g and KaSOy they occur round the central
vacuole, with CaCls and Co(NHz)eCls on the other hand, round the walls of the cell.
In KCl, where this localization process is rather vague, it is perhaps like KzFe(CN)g
and K2504. ’

3, Secondary changes of the vacuoles formed on inflow soon recede to the background
from left to right. Foam formation is very marked with K3Fe(CN)g, with KoSOy it is
possible at most to speak of a passing tendency to foam formation, any other indication
with the other salts being absent.

4. The velocity and especially the intensity of vacuolization on oufflow increase
considerably from left to right in the series. With KaFe(CN)g vacuolization is practically
absent, With KoSOy it is already fairly noticeable, increasing considerably in the order
of KC[-—CaCls—Co(NHj3)¢Cls. On outflow vacuolization we have not been able to
state with any certainty any details concerning localization resp. secondary changes of
the vacuoles (analogous to points 2 and 3 above),

e. Details concerning the formation and disappearance of vacuoles.

‘When the vacuolization is rapid, there are generally at first a great many small
vacuoles, whose number usually decreases fairly rapidly owing to mutual coalescence or
to coalescence with the central vacuole (the latter process is much retarted with foam
formation). . k

When vacuoles have formed on inflow, and one does not wait till they have all
disappeared, these which remain often undergo changes of diminishing volume and (or)
number on outflow. This is most evident in small vacuoles.

‘When inflow is bequn with a parjetal coacervate which has not yet become entirely
free from vacuoles, it is seen that with certain salts (KCl, CaCly, Co{INH3)¢Cls) these
vacuoles become smaller or disappear in concentration section a.

"All this might be taken as an argument in favour of the “neutralizing effect’™ of neutral
salts, viz. an increase of the water percentage of the coacervate. But such an accelerated
disappearance of vacuoles is also seen on outflow after inflow with certain other salts
{KsFe(CN)g, KoSOy, possibly also KCl), In accordance with the expectations in b.
we may expect vacuolization on outflow, because the coacervate becomes poorer in water,
There is no reason therefore for the disappearance of vacuoles which have formed on
inflow.

If is even the rule, that when either on inflow, or on outflow there is vacuolization,
vacuoles which had formed owing the previous process, nevertheless disappear, while
simultaneously or shortly afterwards new vacuolization occurs. We will moreover
mention the fact that a new generation of vacuoles arises ever deeper in the membrane,
ie. on the side of the coacervate which is turned towards the medium lquid flowing
past the membrane,

Finally we mention that vacuolization processes, especially when they are not intense,
are much more noticeable in the larger cells of the celloidin membrane than in small
ones. In large cells the rate of the exchange of matter between coacervate and central
vacuoles is retarded by the greater thickness of the parietal coacervate layer. A slight
change in composition which can be brought about in the small cells with sufficient
rapidity by diffusion while the coacervate remains homogeneous, will be too slow in
larger cells, so that this change is now brought about under the formation of vacuoles.

f. Discussion,

‘While describing the in- and outflow effects we have repeatedly pointed out, that
the expectations expressed in b, based on the effect of salts on the water percentage of
a complex coacervate, are not at all in accordance with the effects found experimentally.

There we are rather in the same position as we were in the previous communication

4
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in. connection. with

although the souge. the effect of the pH. There too we found vacuolizations on inflow,

s ghven by r percentage of the coacervate also increases, A solution of the difficulty
g urther observation of the simult i jon i
the coacervare, simultaneous change of the colloid proportion in

Analogousl :
" vacguolizy .the question may here be asked if the fact that on inflow with neutral
ol o ation practically always occurs, is not to be ascribed to a coeffect of the
S,uc{ SN @ change in the colloid proportion in the coacervate,
1 a coeffect of CaCly on complex coacervates we had observed in a previous

investigation of the . o ; R
(negative) 1), complex  coacervation of gelatine (positive) - arabic acid

Sa.

gu\gzl‘iﬁsosngn%wf }Towever, if Fhis coeffect is also active in the case of gelatine
ihis, however. . i 1(‘; is also b‘rought abo.ut by other neutral salts. As we must know
deserbed We’laltl 101 er .to armve. at a'm interpretation of the in~ and outflow effects
neutral sulos Causey made sox?ne 111vest1g§tiox1s, the result of which was that generally
pH and constame z‘l'change in ?he colloid proportion of the ‘coacervate with constant
conditions . n}l:x;lng p‘r.oportxon of the colloids in the total system (these are the

e sogards | w 1'c the mu. and outflow effects were studied) 2),

' \ Intensity and direction this change depends on the nature of the salts
which arrange themselves-in the order: '
A/G in the coacer-

vate increass, 12t 1=l 1z 1 A/O I the coacer-

. et 11 vate decreases
in_which 1—1 hag prace o
LV practically no effect on A/G (- i rabi
gelatine in the coneerom) 1. IG (= proportlon of gum arabic and
This is exact]y ! ! ! / ‘
. y the same order of the salts which we fou i i
, ) nd above in the descriptior
Of;};]e in- and outflow effects (see d) ' o
is takes in srinc '~ ; '
mnflow Do s 'taWay in principle the apparent inconsistency that vacuolizations occur on
consequencep;;: of the fact that the coacervate . can only become richer in water in
quantity o 'A, added salts. For owing to the change of the colloid proportion a certain
- resp. G. must moreover leave the coacervate and as the diffusion velocity

of the colloids is ; P i
there s only slight, this occasions expulsion in the form of vacuoles (in which

detail

vacuoslelsnbiio:::;nnotw z;llso. be accounted‘ for, e.g. the disappearance on outflow of some
of & o vaa‘vo]ig c'> the inflow generation and the simultaneous or subsequent formation
concervate dis zation. The small vacuoles of the inflow generation embedded in the
reversibility (thlipearn t‘hen on .Ol.ltHOW, })ecause their location is very favourable for
again in fhe con gtf) oid containing e'qullibrium liquid originally expelled is taken up
The e gene:e:vate, the latter usTng it to recover its original colloid proportion);
Giminishing of £ a 1o'n\b of vacuoles w'hxch form on outflow is then to be ascribed to the
Althouch. the, ¢ ‘waterpercentage o# the coacervate, :

9% therefore we understand in principle the formation of vacuoles on inflow with

salts, there is not w w o
¢ t f d - i i i
find the sarios, yvet full acco@ance. It is true that in the in~ and outflow effects we als

3—1..2—1..1—1..1-2..1-3,

buf we did Fi i .
ot et i‘tn'Ot find that the inflow vacuolization in this series decreases from 3-—1 to
b 1S absent or very weak with 1—1 to increase via 1—2 and 1—-3.

(19)36) G. BUNGENBERG DE JONG and W. A. L. DEKKER, Kolloid Beihefte 43, 213

-?) H. G. BUNGENBERG 2
ENBERG D > i
s Bung (1941;) E JONG and E, G“ HoOSKAM, Proc.- Ned. Akad. v. Wetensch.,

3 C o L
H)w'thm?lpa{e n communication IV of this series the very slight effect of KCI on the
P 1t reversal of charge of the complex coacervate,

se el L
parates the new equilibrium liquid belonging to the new colloid composition). Some -
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This was to be expected from the result of the investigation cited, in which we saw
that A/G in the coacervate increases with 3—1 and 2:—1, is constant with 1—1 and
decreases with 1-—2 and 1—3, :

‘We rather get the impression that for the coacervate in the celloidin membrane it. is
not salt 1-——1 which causes the least change in the A/G proportion in the coacervate, but
that it is salts 2—1 and 3-—1 which have that effect. ‘ A

For the in- and outflow effects caused by these salts come nearest the expectations
given in b (where we did not take the A/G change into account); the inflow vacuolization
is very weak here and on outflow there is strong vacuolization of the parietal coacervate
and formation of new coacervate drops in the central vacuole,

It is not impossible that for the coacervate in the celloidin membrane the shifting of -the
point of neutralization in the salt series has been moved from 1—I to 2—1 or to a place
between 2—1 and 3—1. For this coacervate is not quite comparable with the one we
examined in sedimentation tubes (‘‘vitro™). In the latter we always retain in the total system
the Ca salt which is formed from the counterions of the two colloids (Ca ions of gum
arabic and Cl, resp. acetate ions of gelatine). But in the membrane this is removed by the
medium liquid which flows continually past it. Since, as regards the main problem: the
formation of vacuoles on inflow' with salts we have yet found a’ satisfactory solution,
there is no point in trying to find an explanation of the many other details observed
(e.g. the location of the vacuoles).

We only note that the evident foam formation with K3Fe(CN)g is reminiscent of
analogous foam formations previously studied, for which we found that they depend on
negativation1). In this connection we would point out that relative positivation and
relative negativation is also brought about with salts and that to this the long-known,
so called “‘continuous valence rule” is applicable, in which the order of the salts is the
same as in the series discussed:

relative
negativation

relative 41111220123
positivation
‘With the complex coacervate gelatine-gum arabic we found in communication IV (see
Table on p; 68) of this series that.(“in vitro”) KCl is again very near the neutralization
point. in this series. KgFe{CN)g. (1-—3)- in-this*series-ofsalts. is-therefore “thevstrongest
negativing salt and probably connected with this in the fact that here the vacuoles formed
on inflow undergo the secondary changes mentioned (foam formation).

II. In- and outflow effects with some non-electrolytes.

a. Effects of glucose on the complex coacervate and expectations based on it for the

nature of in- and outflow effects. :

With the aid of the coacervate volume methiod we made ourselves acquainted with the
effect of glucose (see above Ia). But here we did not work with constant, but with
varying pH. Three experimental series were set in, in which we started from a 55 %,.
A containing sol mixture as employed n b. The composition of the mixture in these
3 series was:

A, 5c¢c55 9, stocksol - 5 ce dist. HaO 4 accHCI0.1 N -} (2.5—a) ccdist, Hz0.

B. 5 cc 55 % stocksol - 5 cc 25 9% glucose -+ a cc HCI0.1 N - (2.5—a) cc dist. H0.
C. 5 cc 55 % stocksol - 5 cc 50 9% glucose - a cc HCI 0.1 N - (2.5—a) cc dist. H2O.

When the results are set out graphically (Table IV). it is seen that 109 resp..20%
glucose: .
1)  H. G. BUNGENBERG DE JONG and O. BANK, Proc. Kon. Ned., Akad. v, Wetensch,,

Amsterdam, 42, 274 (1939).
H. G, BUNGENBERG DE JoNG, O. BANK und E, G, HOSKAM, Protoplasma 34, 30 ( 1940},
(is
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a. slightly increases the maximum of the coacervate volume curve;
* b. clearly, but not greatly diminishes the section of the added quantities of HCI (so the
pH section) in which coacervation takes place,

Increase of the maximum of the coacervate volume curve and change of the coacervation

section are phenomena known form a previous investigation to be characteristic of the
neutralizing effect of an agent ™), ‘
" From these preliminaty expetiments we conclude that 10 % and 209, glucose increase
the waterpércentage of the coacervate.
" So the expectations for the nature of the in- and outflow effects wtih glucose are the
same in principle as we expressed for salts in I b: No morphological effects on inflow and
if the increase of the waterpercentage in consequence of the glucose has been sufficient,
vacuolization of the parietal coacervate and formation of coacervate drops in the great
central vacuole on outflow. '

TABLE 1V.
Effect of. glucose on the coacervate volume .(in 0.1 cc).

ccHCIO.IN Blank 100/g glucose 209, glucbse

<

R RV S N C RN

0.7
7.3
11.6
13.0
13.2
12.8
9.5
0

bk bk ek
O NN LW~ N0

0 WO o O N

_ e O O OO

b, In- and oufflow effects with glucose.

Glucose is practically inactive with concentrations which in the case of electrolytes
cause considerable effects (10 milli mol). We must here choose the concentrations much
higher to observe notable effects e.g. 10 % glucose (== 5/9 molary): so there is vacuoliz-
ation of the patictal coacervate -in which' the vacuoles are preferably formed near the
bounding face coacervate/central vacuole, Outflow causes vacuolization which is more
intensive and in which the many vacuoles formed rapidly coalesce to a smaller number of
larger vacuoles, On outflow there are no changes in the central vacuole,

The microphotographs (see plate II) show a similar cycle:

A. original coacervate formed with 0.01 N acetic acid;

B. inflow effect with 109, glucose containing 0.01 N acetic acid;

C and D. successive stages on inflow with 0.01 N acetic acid, In these microphotographs
there is one cell (right upper corner, with circular vacuole), which clearly demonstrates
that on inflow the diameter of the central vacuole becomes a little smaller and that on
outflow it first becomes smaller again (C) and then larger (D).

Certain matters of detail, observed with salts also occur with glucose e.g. that on out-
flow vacuolization small vacuoles belonging to the inflow generation first or simultaneously
become smaller or disappear. These effects are clear, however, when 'the glucose ¢oncen~
tration is taken somewhat smaller (5 or 214 9%), )

¢, In- and outflow effects with other non-electrolytes.

‘We note here that the same in- and outflow effects otcur with aequimolecular solutions
(5/9 mol pL.) of saccharose, glycerine and ethylalcohol. The intensity of the effects
greatly decreases in the order glucose — glycerine — alcohol.

1) H. G. BUNGENBERG DE JONG and W, A, L. DEKKER, loc. cit. compare p. 249,
Table XI.

H. G. BUNGENBERG DE JONG and B, KOK: TISSUES OF PRISMATIC
CELLS CONTAINING BrocoLroips. V.

PLATE 2

In- and outflow cycle with glucose,
A: Initial state.
B: Inflow effect,
C and D: Outflow effect.

Proc. Ned., Akad. v. Wetensch,, Amsterdam, Vol, XLV, 1942,



