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While Kosser (1891)', Hansteen-Craxner (1919), Grare (1923),
Tepescakin (1926), Gurstein (1927), and some other authors who deal
with the problem of the chemical side of the nucleus, recognize the
existence of lipoid in the nuclear constituents, Zacaarias (19og)* and
Ciaccio (1926)° claim that the nucleus contains little or none of that
substance.  In connection with this problem, Boas’ finding that the
nuclei in leaves of Swmibucus nigra and View Fabe (Boas, 1930),
were dissolved by sodium glycocholate seems to be very interesting,
because alkaline salts of glycocholic acid are known to have the property
of dissolving lipoid (Baxe, Knoor, (ABDERHALDEN, ITandlexikon Bd.
3.1911); comp. also BAYER, 1go7; and FUrre and ScuorL 193o0). In
the hope of obtaining some results which may have a bearing on this
line of inquiry, the action of sodium glycocholate on chromosomes was
studied with pollen-mother-cells of 7radescantin reflexa and cells in
root tips of Preia Faba.

I. Pollen-mother-cells of Tradescantia reflexa

When a few drops of a 1 2 solution of sodium glycocholate, or
more dilute solutions, even as weak as a 0.03125 9%, is put on a mass
of fresh anther contents, including pollen-mother-cells, no coarse struc-
tures, but only starch grains, can he seen in these cells, the nuclei

1. 2. 3. Citel from KIKsrr.
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and chromosomes all having disappeared. By this manner of treat-
ment of material, one can hardly determine either in what stage of
mitosis the cells in question are, or to what extent these solutions act
on the chromosomes or nuclei. If, however, we treat the material
previously with certain dye-solutions such as acetocarmine, a 0.003 %
neutral red solution, containing a trace of CaCly, or a 0.005 %5 solution
of neutral red, in which as solvent a buffer solution whose pl value
is 3 is used instead of distilled water, we can distinctly observe nuclei
and chromosomes, and readily determine the stage of mitosis in the
cell in question.  Alsoe, it we use any one of these dye-solutions once
again after applying the test solutions, we can discriminate the extent
to which the latter has affected the chromosomes and nuclei (comp.
Iig. 1).  The results obtained with and without the previous treatment
are just the same. In the tests hereinafter mentioned, previous treat-
ment with the first named dye-solution, and after treatment with one
of these dye-solutions was always applied. i

‘When a 125 sodium glycocholate solution is applied, chromosomes
in the heterotype metaphase, which have previously been contracted
by the CaCl,-containing neutral red solution, immediately disappear, and,
when the second dye-solution is added, they soon reappear as individ-
ually distinct chromosomes, if the addition is made one minute after
the test solution has been added. If, however, the test solution is
allowed to act on the chromosomes for 3 minutes, they no longer
reappear in their original shapes. "If, as the second dye-solution, aceto-
carmine is used, they form an aggregated mass of red-stained chromo-
some substance, which occupies the central region of the cell (IFig.
sh), and, if one of the other dye-solutions is used instead of aceto-
carmine, the chromosome substance does not show any clear localiza-
tion, but is diffuse, and the cell is found stained more red in the
peripheral than in the inner region, where the substance appears homo-
geneous.,  The chromosomes have here completely been disorganized,
and the constituent substance of cach chromosome has been rendered
confluent with that of the others. When a 0.5 % sodium glycocholate
solution is used, it takes about 10 minutes to bring the chromosomes to
this extent of disorganization, and when a o.25 9% is used, it takes
more than 30 minutes.  The more dilute the solution is, the longer
is the time which is necessary for the complete disorganization of the
chromosomes. If a o.rzs 25 solution is used, it takes more than 1
hour, and if a 0.0625 % or 0.03125 % one is used, the chromosomes
are no longer disorganized—at least not within a time which is long
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enough for them to be completely disorganized when the o.125 25 solu-
tion is used,—but reappear in their own shapes when the second dye-
solution is added.

Similar bzhaviour of chromosomes towards sodium glycocholate
is also observed in pollen-mother-cells of ZLiimn tigriim.

The process of the disorganization of chromosomes can best be
traced when a o.25 % solution of sodium glycocholate is used as the
test solution. When chromosomes which have disappeared under the
action of the test solution are caused to reappear by the addition of
CaCly-neutral red solution, applied 10 minutes after the test solution,
there appears in the chromosomes, in which the matrix is obscure, a
very clear spiral band stained red (Fig. 2 b) with such clearness that it
presents a keen contrast to the cases where the dye-solution is merely
applied to fresh pollen-mother-cells (IFig. z a). When the test solution
is allowed to act for 30 minutes, individual chromosomes can no longer
be made clearly distinguishable by the addition of the second dye-
solution ; although their spiral portion is still visible, it is now very
irregular in its coiling (Fig. 2c¢); and, when the solution is allowed to
act for 1 hour, even that is lost, and the cell is now stained more red
in the periphery than in the central region.

In anaphase, telophase and interkinesis, the effect of the test solu-
tion is the same as in metaphase with a seeming exception, which is
due to the fact that in these stages the chromosomes have been divided
into two polar groups. As the chromosomes swell under the influence
of the test solution, and the groups become larger, the red stained
cyotoplasm which surrounds them is centrifugally dislocated, and the
part between them appears in an optical section as a red-stained bhand
at toe equatorial region of the cell (INg. 3).  This band becomes thinner
as the influence increases. In the last premeiotic interphase, and the
meiotic prophase, the cffect is also the same as in these stages (IVig.
4); when the effect is strong enough, the nucleus disappears, and the
cell is stained more red in the peripheral region than in the central
(Fig. 4b).  The latter region appears to be homogencous, and the
longer the test solution is allowed to act, the larger it grows, until the
peripheral region is made into a thin layer. If, in these experiments,
acetocarmine is used instead of the CaCly-neutral red solution for the
second staining, the disorganized chromosomes are contracted into an
irregular mass, and naturally in anaphase and the succeeding stages,
where two chromosome groups are found, no such stained band as
that just mentioned above comes into view in the equatorial region.
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In accordance with Boas’ result, it is found that the disorganiza-
tion process is accelerated if sodium glycocholate is used together with
a neutral salt in a certain concentration. TFor example, while, if merely
a 0.25 % sodium glycocholate solution is used, it takes more than 30
minutes to disorganize the metaphasic chromosomes, only 10 minutes
is long enough, if 0.4 mol. KCI is added to the solution. No individ-
ual chromosomes reappear when acetocarmine is added, but only an
irregular mass of chromosome substance, which occupies the central
region of the cell. The time necessary for bringing the chromosomes
or nuclei to the disorganized or swollen state, is more or less differ-
ent in different pollen-mother-cells. But the range of variation is so
small that it is possible to draw a sharp line of demarcation between
cases in which KCI is used and those in which it is not.

A series of experiments was made in which some other salts such
as NaCl, NaBr, Na,S0,, LiCl, CaCl, etc. were added. These salts do
not appear to form a definite series according to the intensity of their
influence upon the action of the sodium glycocholate solution, but seem
to have almost the same intensity except CaCls, which is less intensc
than any of the other salts. Ior instance, when a o0.25 % sodium
glycocholate solution COﬂtaiﬂiné‘ 0.4 mol. CaCl, is used, chromosomes
can reappear in their individual forms showing a clear spiral structure
(Fig. 5a) on the addition of acetocarmine, if it is added 10 minutes
after the solution has been applied, while with the same mode of
treatment they reappear only as an irregular, aggregated mass of
chromosome substance (IFig. 5b) when the test solution used contains
one of the other salts instead of CaCl,, In the former case, it takes
about 135 minutes after the solution is added for the chromosomes to
reach the disorganized state. That the action of sodium 'glycocholate
is not perceptibly influenced by the previous treatment of the material
with the neutral red solution containing a trace of CaCl,, was shown
by a control experiment. V

Observations were also made under dark field illumination by
means of a paraboloid condenser. In this method of ohservation, the
region of a cell occupied by the swollen or disorganized chromosomes,
is at first optically empty (Fig. 6 b), but after a few minutes, a cloudy
or turbid appearance which can not be observed with the orvdinary
method of illumination, becomes visible in this region (IFig. 6 ¢), if a
neutral salt is contained in the test solution. Not only NaCl, but also
some other salts such as KCl, CaCl, bring about the same appearance,
and the phenomenon is observed to take plice irrespective of the
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stage of division. The time necessary for bringing about the turbidity,
depends on the concentration of the sodium glycocholate, and not on
that of the salts contained, as is seen from the following table, although
the lower the concentration of the latter is, the weaker is the turbidity.

Concentration of Concentration of Time necessary

glycocholate solution NaCl for turbidity
in % in mols. in minutes
0.25 0.5 3—4
0.25 0.25 3—4
0.25 0.125 3—4
0.125 0.12¢ 10—15
0.0625 0.12% 2030

This fact shows that the salts are responsible for bringing about
the turbidity, and also that, before they act on the chromosome sub-
stance, the latter must undergo a certain change produced by the
sodium glycocholate.

A 12 sodium glycocholate solution is alkaline in reaction, and
hence, there is a question whether the hydrogen ion concentration is
alone responsible for the chromosome swelling or disorganization men-
tioned above. We have, on the other hand, a datum which shows
that this is not the case. If we use a o.0r N HCI solution of scdium
glycocholate in the concentration of 1 2% (pH 3.4) instead of the or-
dinary water solution in the same concentration, the chromosomes
gradually swell as usual, and entirely disappear after a few minutes
(5-10’ or more). They may be contracted by acetocarmine into an
irregular mass, but no individual chromosomes can be distinguished.

Another hile salt, sodium cholate, was also found to act on the
chromosomes and nuclei just in the same way as sodium glvcocholate.

II. Roottip-cells of Vicia Faba

In this experiment, root tips of Viciw Fube grown in sawdust
were used as material. Roots of 3 to 4 cms. in length were washed,
and then immersed in the test solution for a time. In one series of
experiments, the root tips were immersed in a 2 % sodium glycocholate
solution for 4 hours, 5 hours, 1o hours, 24 hours, 30 hours, 50 hours
and 120 hours respectively, and were immediately fixed with Ciaccio’s
lipoid fixative', after they had just been washed with water. In an-

1. Craccio’s fixing mixture: § % potassium bichromate solution 80 c.c.; 40 % forn.alin
20 c.c.; glacial acetic acid § ce. IFor details, see Roseis (1928), p. 269,
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other series, the root tips were immersed in a 2 26 sodium glycocholate
solution containing o.5 mol. NaCl for 1o minutes, 20 minutes, 30 minutes,
1 hour, 2 hours, 3 hours and 5 hours respectively, and then immediately
fixed in the same way as in the casc of the first series. Sections, 7
micra thick, were cut, and doubly stained with Sudan TII and Hetpex-
HEIN's iron haematoxylin, or with the latter only, for comparison.

In those root tips, which were, as control, dircctly fixed with
Craccio’s method without receiving any previous trecatment with the
test solutions, chromosomes ad nuclei are stainable by Hrmpexnmin’s
haematoxylin, but by Sudan III only very faintly. The nucleolus
takes both hacmatoxylin and Sudan III. The cytoplasm is stained to
a certain cxtent with Sudan I1I, but hardly with hacmatoxylin.

In the material in the first series fixed after immersions of 1« hour,
2 hours, and 3 hours respectively, no recognizable change was found
in either nuclei or chromosomes. In the root tips, fixed after 4 and
5 hours’ immersion, the nucleus disappears in the dermatogen, and
many drops, stained with Sudan III, are found in the cytoplasm. In
the region of the periblem just below the dermatogen, the nucleus is
very meagre in reticulum, but contains many droplets within it.  These
droplets are thickly stained with haematoxylin, while the ground sub-
stances of the nucleus arc faintly stained only with Sudan TIL (Fig.
7a). In this case, the cytoplasm takes Sudan I more intensly than
in the case where the material has not been treated with the test solu-
tion. In the next inner region of the periblem, a rather large spherical
body, which appears to be the nucleus, is seen (IFig. 7 b). This body
looks homogencous, and takes Sudan III evenly, except for a spheric-
al region, which is homogeneous as well, but remains unstained.
The part of the body which takes Sudan III is positive to Freuncrx's
thymonucleic acid reaction, and it seems that this part has been derived
from the nucleus by its deformation. In the region of the periblem,
very near the plerome, and in the latter too, no marked effect of the
sodium glycocholate is recognizable, the stainability of the chromosomes
and nuclei by hacmatoxylin and Sudan Il being the same as in the
case of the control.

In material fixed after immersion for 10 hours, nuclei and chromo-
somes can be seen neither in the dermatogen nor in a large part of
the periblem. In the dermatogen, and a few outer layers of the peri-
blem, an irregular mass of substances, stained with Sudan I, or such
masses looscly grouped together are found in the cytoplasm, which
is faintly stained with the dye. In the outer rvegion of the middle
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layers of the periblem, no such masses are observable, but a number
of drops of various sizes, stained with Sudan I1I, are found distributed
in the cytoplasm, which is stained as well, though to a less degree
(Fig. 8a). These drops do net take much haematoxylin in a single
staining, while the cytoplasm containing them may be decply stained.
This region of the periblem corresponds to the region where in the
‘material fixed after 3 hours’ immersion, a spherical body, stained with
Sudan III, was observed. In the next inner region, the whole cyto-
plasm is stained to a certain extent with Sudan III, but, in most cases,
contains no particular structurcs or visible products worth special men-
tion, although there may sometimes be found a few small droplets,
stained with Sudan III. In a few deep inner laycrsﬂ of the periblem,
next the plerome, nuclei appear to remain almost intact, but somewhat
swollen, and chromosomes are found showing a ladder, or spiral struc-
ture (IFig. 8b). In the plerome, too, nuclei remain in a more or less
swollen state, and show an internal vacuolization. '

In material immersed for 214 hours, the offects of the test solution
arce almost the same in the dermatogen and in a large part of the
periblem as in the material immersed for 1o hours, the irregular mass
or masses ol substances, stained with Sudan III, being also found in
the cytoplasm (Ifig. ga). These masses are negative to FRULGEN'S
thymonucleic acid reaction, while the cytoplasm containing them shows
a weakly positive reaction.  If the effect is not very strong, the nuclear
boundary may Dbe scen in the outer layers of the periblem, and the
substances stained with Sudan 1T are found surrounding the outside
of the nuclear boundary, within which the rest of the nuclear reticulum
can be seen, making a lump on one side of the nucleus (Fig. ¢ b
This remnant of the reticulum, when doubly stained with Sudan 11
and HemexageiN's haematoxylin, does not show much affinity to these
dyes, cspecially to the former, and is positive to [FrEULGEN's reaction.
In the middle layers of the periblem, no trace of nuclei and chromo-
somes can ba observed, but drops, which are stained with Sudan [,
arc found in the cytoplasm (Fig. g c). The substance of these drops
is negative to IFEULGEN’S reaction. In a few decp inner layers of the
periblem, just outside the plerome, both nuclel and chromosomes still
exist in a swollen state, as in the materials immersed for a shorter
time.  The chromosomes are found stained with haematoxylin, and
show a spiral structure which is more or less broken (Fig. 10). In
the plerome, on the other hand, there can no longer be scen nuclei
and (tlxl«)llu)sonu%é, but in the cytoplasm, such small drops or masses,
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stained with Sudan III, arc found as thosc which have been seen in
the middle layers of the periblem.

Material fixed after an immersion of 30 hours and that after so0
hours, show no considerable difference in the results from that immers-
ed for 24 hours. While in all the tissucs except the deep inner layers
of the periblem, the nuclei and chromosomes disappear, the cells being
found stained uniformly with Sudan III, they still show, in the ex-
ceptional layers, a certain strong resistance to the test solution.  In
this region, the chromosomes lose distinctness of contour, but their
spirals still remain in a more or less clear form.  The nuclei also remain
in a swollen state,

In material fixed after 120 hours’ immersion, the influence scems
to be stronger, but the results are largely the same as in the case of
30 or 50 hours’ immersion.  In this material a plasmolysis-like ap-
pearance is found in the cells. In the other materials, mentioned above,
this is'also recognizable, but to aless extent.  Though it remains undeter-
mined whether or not it represents a shrinkage of the protoplasm, due
to the influence of the fixative, such has not heen observed in the
control, i. e. the non-treated material fixed with the same fixative. In
short, so far as the present investigation is concerned, the longer the
time of immersion, the clearer the plasmolysis-like appearance.  In the
deep inner layers of the periblem, the nuclei still remain in the swollen
state, as was mentioned above in the cases of the shorter immersions,
but here, the reticulum, which takes more Sudan III than hacmatoxy-
lin, is very thin.  The chromosomes present the appearance of the
‘“ chromosome-negative 7 in NEmrc’s sense, showing no trace of the
spiral element within (Ifig. 11). In the plerome, the nuclei completely
disappear, and the cells are stained with Sudan ITT uniformly.

The nucleolus also disappears under the action of the test-solution.
When the action is not streng cnough, it remains, and takes both
hacmatoxylin and Sudan III, to a certain extent. In the dermatogen,
it can not be scen in material which has been immersed in the solu-
tion for 4 and for 5 hours. In most periblem layers, and the plerome,
it remains intact even in material immerscd for 10 hours, but in those
of material immersed still longer it disappears. In the deep inner
layers of the periblem, where chromosomes and nuclei show the strong-
est resistance, it also remains intact, irrespective of the length of the
time of immersion, so far as the present investigation is concerned.

To sum up the results obtained, nuclei and chromosomes first
swell and then disappear under the action of sodium glycocholate. In
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the transition stage, drops . or irregular masses of a substance giving
a lipoid reaction appear in the cytoplasm, the former usually being
distributed here and there, and the latter being leosely grouped to-
gether in the central region of the cell. In the case of chromosomes,
the matrix swells, and disappears first, and the spiral part remains for
a time in a more or less affected state, before it completely disappears.
Another remarkable fact, found in the experiments mentioned above,
is that, in a fow deep inner layers of the periblem next the plerome,
the nuclei and chromosomes, and also the nucleoli, show an apparent
resistance to the sodium glyeocholate solution which is stronger than
in any of the other parts of that tissue, or indeed of other tissucs.
In the material of the sccond series, which was fixed after 10
minutes’ immersion, the nucleus disappears in the dermatogen, and the
cell is stained with Sudan [II uniformly. In the outer large part of
the periblem, the nucleus exists, but swells, and is vacuolized. In a
few inner layers, it swells as well, but is not so extensively vacuolized.
In all the region of the periblem, it is stained with Sudan III heavily,
and with haematoxylin only faintly. The cytoplasm takes both Sudan
ITI, and haematoxylin, to a certain extent, but seems to take them
more in the inner layers of the tissue than in the outer. The chromo-
somes in the inner layers arce stained with Sudan [I1 very faintly, and
with haematoxylin slightly more deeply, so that they almost present

3

the appecarance of the “ chromosome-negative ”.  In the plerome, the
nucleus stains deeply with Sudan III, but the cytoplasm only rather
faintly. The plasmolysis-like appearance is marked in this material
(I'ig. 12a), and the cells show it less markedly the longer it is im-
mersed (Fig. 12b). The influence of sodium glycecholate seems to be
more intense when the “ plasmolysis 7 is less marked.  This secems,
at first sight, to be inconsistent with the conclusion drawn from the
experiments in which sodium glycocholate was used without NaCl, but
it becomes comprchensible if it is assumed that NaCl has an effect on
the permeability (cf. Boas, 1921). In material fixed after 20 and 30
minutes’ immersion, the results are almost the same, in all respects,
as those just mentioned above. In material fixed after immersion for
a longer time the nuclei disappear in the dermatogen, as well as in the
outer layers of the periblem, droplets stained with Sudan [T being

¢

found in the eytoplasm. In this root tip, “ plasmolysis " is hardly ob-
servable.  In the inner region of the periblem, and in the plerome,
the nucleus exists, but the reticulum can not be seen in it, the whole
nucleus heing stained with Sudan 1T homogencously.  In the deep
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inner layers of the periblem, the reticulum can be scen, more or less
clearly, and the chromosomes as well, but they present the appearance
of negative figures, not taking any dye. Tn material fixed after 2
hours’ immersion, the nuclei and chromosomes disappear in the der-
matogen, in most parts of the periblem, and in the plerome; the cells
arc found stained with Sudan IIT uniformly except in the periphery,
where it stains more deeply. In the deep inner layers of the periblem,
the chromosomes still retain their shapes, but appcar as negative
figures. Neither in the material fixed after 3, nor in that fixed after
5 hours, is there found any difference in any respect from the case
of materials immersed for 2 hours, and the effect in these materials is
comparable in its intensity with that found in the material of the first
series which was treated with the test-solution for 24 hours.

The nucleolus disappears in the dermatogen in all the materials
of the sccond series. In most periblem layers, and in the plerome, on
the contrary, it may persist, and rather clearly, if the material is im-
marscd for lengths of time not longer than 1 hour. In material fixed
after 2 and 3 hours’ immersion, it can no longer be observed in most
of the layers of the periblem. In the plerome, it continues to exist, hut
loses the property of taking much Sudan III.  In material immersed for
5 hours, in almost all cases, both in the periblem and in the plerome,
except the few deep inner layers of the former, where it can always be
found irrespective of the length of time of immersion, it hardly persists.

The results obtained, like thosce obtained from the pollen mother
cells in Zradescantia reflexa, point to the conclusion that the action
of a sodium glycocholate solution is accelerated by the addition of
Na(l.

Conclusion

In the present tests, made with sodium glycocholate, the following
results were obtained :— 1) When fresh material is used, the nuclei
and chromosomes are, under the action of the test solution, brought
to such an extremely swollen state, that they can no longer be observ-
ed under the microscope.  If, in this case, the material has been
treated. for only a short time, they can be contracted and brought back
again to their oi‘ig'inal state, in which they present their characteristic
shapes, by the use of certain contracting agents such as acetic acid
or CaCl,. ~If on the other hand, the treatment is continued for over
an hour, they can no longer he brought back to their individualized
forms, but either remain in a diffuse state, or are (:ontmctod into a mass
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of irregular shape, according to the contracting agent used.  2) When
material treated with the test solution is fixed with Craccio’s lipoid
fixative, the nucleus and chromosomes can be seen only in tissues on
which the test solution can hardly, or only weakly, act, and in tissues
where the action is strong enough, they disappear with transition stages,
in which drops or irregular masses of a substance with a lipoid reaction
appear in the cytoplasm. These results we obtained are significant from
the point of view that lipoid may be a constituent substance of the
nucleus and chromosomes.

From the results of a serics of experiments, Ors came to the
conclusion that cells capable of division contain a chromatin-dissolving
enzyme, ‘‘ nuclease ”, which, on addition of toluol, chloroform, phenol
ete. with, or without, a certain percentage of NaCl, or some other
neutral salt, can dissolve the mitotic figures, and especially quickly,
those in metaphase and anaphase. NEMEC (1910), has not positively
disagreed with this theory of Ors, but has, at the same time, not fully

“nuclease”  as convincingly

accepted his view of the existence of
demonstrated.

Ors, who scems not to have considered lipoid as one of the main
constituents of chromosomes, has not made any statement about the
role which is played by toluol, chloroform, and phenol in his experi-
ments.  If, on the other hand, we recognize the existence of lipoid
in the chromosome substance, .the role these reagents played in Ons'
experiments will become conceivable, and the results we obtained with
sodium glycocholate are comprehensible as being those of its direct
action on lipoid, or, at least, its indirect action as an activator of a
lipoid-dissolving cnzyme (sce WATERMAN, 1931).

We arce at present unable to discuss the problem further, and, from
the results of our investigation alone, no definite conclusion may be
drawn as to whether or not a notable amount of lipoid is contained
in the nucleus and chromosomes. If, on the other hand, there was
other cvidence to support the view that there is lipoid in the substance
of the nucleus and chromosomes, our results might be taken as sup-
plementary to that evidence.

KosseL (1891)', HansTEEN-CRANNER (1919), GRAFE (1926), LEpEsci-
Kix (1924, '26), GurstEN (1927), and some others arc inclined to be-
licve in the existence of lipoid in the nuclear substance, at least, to a
certain extent.  Kossel! shows no direct proof of it, but GursrEix

i, Cited from KIESEL
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(1927) comes to this conclusion on the basis of the results he obtained
with hacmatain staining. Yamanua (1929) mentions in his monograph
that he obtained positive results with Scrumacner’s method in the
peripheral layer of chromosomes, and the membrane surrounding the
nucleus.  HaxnstErx-Cranser (1919) and Grare (1926) arc rather
extreme in their views, taking lipoid as the principal constituent of the
nucleus without laying much stress on nucleoproteids, commonly so
regarded. In his monograph, I.errscukin (1924) concludes that in the
nucleus, proteins may not exist in the free form, but in an unstable
combination with lipoids.  Qur further investigation', undertaken in
conjunction with Mr. Suinkg, the senior collaborator, also shows that
lipoid is one of the chief constituents of the nucleus and chromosomes.

Since the first chemical analysis by Miescuer, it has been com-
monly believed that nucleoproteids are the most important constituents
of the nucleus (KosseL, 1911; LILIENFELD®, 1892, '93; Srruprt?,
1913, '14, cte.) and that the clromatin is richer in nucleic acid in
mitosis than in the resting stage of the nucleus (Nimzc, 1910; Ons,
1908). In the present experiments, it has been shown that, under the
influence of a sodium glycocholate solution, the matrix of the chromo-
some disappears first, and then the spiral part.  In our joint investiga-
tion, it was found that, in heterotype metaphase, the spiral part of the
chromosomes in pollen-mother-cells of Zradescantia reflexa is positive
to IFrurncen's thymonucleic acid reaction.  The results of the tests made
with sodium glycocholate are, therclore, in accord with the view that
the matrix consists mainly of lipoid probably in a loosc combination
with proteins, and the spiral part mainly of nucleic acids, or nuclco-
proteids.

As to whether the fact found by the present author, that the spiral
part too finally disappears under the action of sodium glycocholate, is
due to the protein-dissolving property of the reagent as assumed by
Boas (1930), or chicfly to solution of lipoids contained in the spiral
part, we are at present not in-a position to give any suggestion, but
the latter alternative seems to be likely.  Summarizing the results of
his experiment, Yamaua (1g927) states that “lipoidlosliche organische
Verbindungen zur Auflosung des Karyoting befiahigt sind .

1. To be published -later.
2, 3. Cited from KIESEL
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Summary

t.  In pollen-mother-cells of Zradescantia reflexa and in root-tip-cells
ot Viere Fuda, nuclei and chromosomes swell extremely and disappear
under the action of sodium glycocholate solutions.

2. The matrix of the chromosome swells and disappears first, while
the spiral part remains distinet for a time before it gradually disappears.
3. The action of sodium glycocholate is accelerated by the addition
of some ncutral salts such as NaCl, KCl ete.  In this case, a cloudy or
‘turbid appearance is observable under dark field illumination in the
nuclear, as well as the chromosome substance, after an interval of time.
The length of the interval depends on the concentration of the sodium
glycocholate solution, and the intensity of the turbid appearance on
that of the salts added.

4. In root-tips, the nuclei, chromosomes, and nucleoli plainly show
stronger resistance to the reagents in a few deep inner layers of the
periblem lying next to the plerome, than in any of the other tissues.

In conclusion, the writer wishes to express his cordial thanks to
Prof. Y. Kuwabna for his kind guidance throughout this investigation.
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Explanation of Plates

PLV

Fig. 1. Pollen-mother-cells in  Zradescantia reflexa in lI-metaphase; a and b, A
pair ol microphotographs from the same preparation. Pollen-mother-cells were first treated
with 0.005 % ncutral red solution containing a trace of CaCly (n), and then with 1 % sodiam
glycocholate solution for 3 minutes, nct followed by after-treatment with a dye-solution (b).
(CXIX 12)

Ifig. 2. The same; a. With the previous treatment only. b and ¢ Treated with
0.25 % sodium glycocholate solution for 10 minutes (b), or 30 minutes {c), the previous and
after-treatment with 0,005 % neutral red solution, containing a trace of CaCly, being applicd
in both cases. (a & b, 1f12X I 12; ¢ 1/12Xperiplan oc. X8, “ Makam ™)

Ifig. 3. The same in various meiotic stages from I-metaphase to Interkinesis; a, o/
and b, b'  are two peirs of microphotographs; a and b, Taken after previous treatment
with the “dye-solution containing CaCl,; o and b,  End-figures, restained with the dye-
solutiou after having been treated with 0.5 % sodiam glycocholate solution containing 0.5 mol.
NaCl for 5 minutes. (DD Xperiplan oc. X8, “ Makam )

L VI

Iig. 4. The same in a young stage; a and b, A pair of microphotographs;  a.
Taken after previous treatment with the neutral red solutiou containing CaCly; b, Iind-
figure, treated with 0.5 % sodium glycocholate solution containing 0.5 mol. NaCl, for §
minutes, arcd restained. (DD X petiplan oc. X8, “ Makam ™)

Fig. 5. The same in l-metaphase. Photographed after application of test solution
for 10 minutes. Acetocarmine has heie been used as an after-staining dye-solution instead
of the neutral red solution containing CaCly; a. Treated with 0.25 % sodium glycocholate
solution, containing: 0.5 mol. CaCl,; b, 'With the same solution, containing 0.5 mol. KCI
instead of CaCl,. (1/12X Hu gens oc. 5).

Fig. 6. Microphotographs ol the same taken with dark fcld illumination; a. Ph to-
graphed after previous treatment with 0,005 % neutral red solution, containing CaCl,; b,
Photographed immediately after application of the test solution, 0.5 % sodium glycocholate
¢ ‘ntaining 0.5 mol. NaCl; ¢ Photographed a few minutes later. (C X periplan oc. X8,
¢ Makam )

Iig. 7. From a root tip of P Luba, treated with 2 % sodium glycocholate solution
for-5 howrs; a. “Periblem cell layers imlﬁcdi:ltcly below dermatogen; b, Inner periblem,
(t/ 1z Xperiplan oc. X8, * Makam ™)
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Fig. 8. a. The same treated for 10 hours;

I'rom periblem. (i/12 X periplan oc.
X8, “ Makam )

L VI

Fig. 8. b. The same. From the deep inner region of the periblem, showing

chromosomes in metaphase. (Camera drawinz: 1/12XK 12)
IFig. 9. The same treated for 24 hours; 'a and b.
matogen; ¢ Inner region of periblem.
Fig, 10,

Periblem cell layer below der-
(i/1z2Xperiplan oc. X8, ¢ Makam ™)
The same treated for 30 hours. - A cell from the deep inner region of the
periblem, (Camera drawing: 1/12XIX 12)

Iig. 11, The same treated for 120 hours. TFrom the same region as in Iig. 10,
(r/12Xperiplan oc. X8, ¢ Makam *)

Iig. 12, Periblem layers from the same, treated with 2 % sodium glycocholate solution
containing 0.5 mol. NaCl: a. for 10 minutes; b,

(1/12xperiplan oc. %8, ¢ Makam ™)

for 5 hours.
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