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ably in appearance from that of the axone, especially in
fixed preparations. In entirely fresh specimens taken
from an animal just killed, little if any difference can be
made out, the protoplasm in all parts of the neurone be-
ing homogeneous. The protoplasm of the cell body con-
tains an attraction sphere or archiplasm within which
are situated one or more centrosomes. The peripheral
portion of the protoplasm or so-called exoplasm differs
somewhal in appearance from the central portion of the
protoplasm or so-called endoplasm, the former show-
ing a more marked tendency to a fibrillar structure, the
latter showing in most preparations a somewhat more
granular appearance. The ground substance of both
exoplasm and endoplasm looks in ordinary preparations
to be more or less homogeneous.

The nucleus of the nerve cell or neurone is always
situated in the cell body, never in one of the branches,
and as a rule occupies nearly a central position under
normal conditions. This nucleus is larger than that of
most cells of the body, is very poor in substances which
stain in nuclear dyes, the so-called achromatic portion of
the nucleus being relatively very abundant. There is
nearly always -one large, easily stainable nucleolus.
Sometimes the nucleoli are multiple.

The appearance of the protoplasm of the neurones
varies with different methods of preparation. With cer-
tain methods the protoplasm has a spotted appearance
owing to the staining of bodies known as tigroid masses, or
Nisst bodies (Fig. 919). By other methods a vacuolar or
spongy network can be demonstrated, and in the meshes of
the network certain minute staining bodies, the so-called
neurosomes, appear. DBy still other methods of prepara-
tion a fibrillar structure becomes apparent. Accord-
ingly, very divergent views prevail as to the ultimate
nature of the protoplasmic structure, each investigator’s

F16. 919.—Part of a Pyramidal Cell from the Cerebral Cortex Showing
the Tigroid Masses. (After Ramén y Cajal, 8., " Textura del sis-
tema nervioso,”’ Madrid, 1899, p. 121, Fig. 37.)

views being colored by the method with which he is
most familiar and in the results of which he places most
confidence. Until further knowledge has been gained it
is safer for the neuro-histologist to work with the various

336

methods, describing accurately the results attained with
each, and holding his mind open with regard to the ulti-
mate nature of the substance he is working with.

In sections stained with Nissl’s and similar meth-
ods the protoplasm of the neurone is seen to be made
up, aside from any pigment which may be present, of
two main constitfuents: one which stains in the basic dye
employed, and another which remains unstained in this
dye. The former substance is known as the siainable
substance of Nissl, the latter as the unstainable substance
of Nissl. The terms chromatic and achromatic have been
applied to these two substances, but there are objections
to their use.

The stainable substance of Nissl usually occurs in
masses of varying size and form. Again, the masses
themselves may be arranged in rows, groups, or networks
so as to give a characteristic appearance to the cell. Each
of the masses in turn may possess a definite structure, but
this varies greatly with the mode of fixation which has
been employed. Thus a single mass may with one kind
of fixation be made up of very minute granules, with an-
other kind of fixation of very much coarser granules.
Vacuole-like appearances in the individual stainable
masses are also frequently met with, These stainable
bodies in the nerve-cell protoplasm (first. seen and de-
scribed by Flemming) have been subsequently studied
by a large number of investigators, and notably by Nissl,
who has made the appearance caused by their presence
in different nerve cells the basis of an elaborate classifica-
tion. They are frequently spoken of in neurological
articles ag Nissl bodies, but it is better to employ the
term introduced by von Lenhossék, namely, tigroid
bodies or tigroid masses, from the Greek word tiypoeedse,
spotted.

The larger tigroid masses tend to assume definite forms
with a given method of fixation, and these forms appear
to be constant in the same variety of nerve cell from dif-
ferent individuals. Three of the more interesting forms
of tigroid bodies are the nuclear caps, the wedges of
division, and the tigroid spindles.

Nuclear caps are masses of tigroid, shaped more or less
like cones, each cone being hollowed out inside. These
cones of tigroid sit usually upon the nucleus of the nerve
cell. As a rule, when they are present in the neurone
there are two nuclear caps corresponding-to two opposite
nuclear poles.

The wedges of division are masses of stainable substance
situated at the point where a dendrite divides into two
branches. The base of the wedge is directed away from
the body of the nerve cell.

The tigroid spindles consist of oblong or spindle-shaped
masses of the stainable substance. These spindles, thick
in the middle, become thin at the extremities and some-
times run out into long, thread-like forms.

The stainable substance of Nissl is limited to the
perikaryon and to the dendrites. It is not found in the
axone nor in that portion of the cell body from which
the axone is immediately derived. This area of the cell
body free from the stainable substance of Nissl is known
as the axone hillock.

On the basis of findings in specimens stained by his

method Nissl divides all nerve cells into two great ,

groups. In the first group, that of the sematochrome
nerve cells, he includes the cells in which the cytoplasm
surrounds the nucleus completely and exhibits a distinet
contour. This group includes: (1) the arkyochrome nerve
cells; (2) the stéchochromenerve cells; (3) the arkyosticho-
chrome nerve cells, and (4) the gryochrome nerve cells.

By arkyochrome nerve cells (Fig. 920) Nissl refers to
those in which the stainable substance of the protoplasm
is arranged more or less in the form of a network.

The term stichochrome is applied to the nerve cellsin
which the masses of tigroid are arranged in rows or
threads which run in a similar direction. The best ex-
ample of a stichochrome nerve cell is met with in the
nerve cells of the nuclei of origin of the spinal and cere-
bral motor nerves.

By arkyostichochrome nerve cell Nissl formerly meant
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a type of cell in which there was a_combination of the
arkyochrome arrangement with the stichochrome arrange-
ment. He cited, as an example of this type, the Purkinje
cells of the cerebellar cortex. Since making his original
classification Nissl has suggested certain alterations,

Fi1g. 920.—Nerve Cell from Olfactory Bulb of Rabbit. (After NissL)
Somatochrome nerve cell of the arkyochrome variety in the para-
pyknomorphous condition. i

. among which is one in which he gives up the term

arkyostichochrome, classing cells of that group now

among the arkyochrome cells.

. Nerve cells in which the stainable substance is present

in the form of minute granules without any very definite

arrangement are called gryoehrome nerve cells by Nissl.
The second great group of nerve cells in Nissl’s classi-

fication includes all cells not falling in the former group.

- And Nissl divides the cells of this group into (1) eytochrome

nerve cells and (2) Zaryochrome nerve cells.

In the eytoehrome nerve cells only traces of a cell body
are to be made out. The nucleus is about the size of
that of an ordinary leucocyte. Several varieties of cyto-
chrome cells are distinguished by Nissl.

The karyochrome nerve cells also possess only traces of
a cell body; but the nucleus is larger than that
of the cytochrome nerve cell, being always larger
than the nuclei of the neuroglia cells and as a
rule of the size of ordinary nerve-cell nuclei.

A further subdivision of the cells of each of
the categories above mentioned is based upon the
differences in staining which the individual cells
show. Thus, cells which are stained extremely
deeply are designated by Nissl as pyknomorphous
cells—that is, cells in which the tigroid masses
are very closely arranged in the cell body. On
the other hand, cells in which the stainable sub-
stance is present in small amounts are designated
a8 apyknomorphous cells, the tigroid masses being
rather widely separated from one another by the
non-stainable substance. The term parapykno-
maorphous has been introduced by Nissl for stages
intermediate between the pyknomorphous and
the apyknomorphous condition. 3

Caré must be taken in working with Nissl's
method not to lay too much stress upon certain
appearances in, the nerve cells. Now and then

| were uniformly distributed through the cell and were

present in large quantities. These cells are called by
Nissl chromophile nerve cells. They are in all probability
artefacts due to the mode of fixation of the tissue in
which they oeccur.

In sections of nerve cells stained by Held’s method,
especially if the sections be cut very thin (0.5 to 1 p),
the tigroid bodies are found to present a finely granular
appearance. Each tigroid mass or Nissl body, if studied
with an oil-immersion lens, is seen to be made up of a
mass of granules often varying in size and sometimes
exhibiting a characteristic arrangement. Along with
the granules another substance, which Held describes as
a coagulum-like mass which stains somewhat differently
by his method from
the principal gran-
ules of the tigroid
mass, can be made
out. Vacuoles of
different sizes occur
also in the tigroid ,
bodies. Held is of e, S _ o
the opinion that the A A S hde
tigroid bodies do Mg 7500 A
not occur preform- prg go1. Nerve Cell from Deiters’ Nucleus
ed in the nerve cell jtn the IRahtl]Jif.. Sectionda‘t Hut]nicég.g es’agg
inasmuch as no in-  tissue has been exposed to the di
dication of their SR LA S & R twaive nours:
presence can bhe  The ground substance has been dissolved
made out in per- out and the Nissl bodies alone remain.
fectly fresh nerve (AfterHeld)
cells when exam-
ined with the very best optical apparatus. He believes,
and T agree with him, that the substances which form
the tigroid are precipitated substances. By the use of
fixing reagents of different kinds, or even by the use
of alcohols of different strength, the constituent granules
of a tigroid mass may be precipitated in different ways.
‘Whereas forty-per-cent. alcohol throws down these sub-
stances in very fine granules, ninefy-six-per-cent. alcohol
will precipitate them in much larger granules. The
significance of such an observation for pathological his-
tology is obvious, for if one is to draw conclusions with
regard to changes in the tigroid masses in disease he
should make sure that the pathological tissues he studies
shall be compared with normal tissues from exactly the
same region, fixed and prepared in precisely the same
way.

The tigroid masses are not digestible in artificial stom-
ach juice; whereas the unstainable substance of Nissl
quickly digests in this fluid (Fig. 921). Onthe contrary,
weak and strong solutions of the alkalies will dl_saolve
out the tigroid masses, but will leave the unstainable

in ordinary preparations a single cell or a group FIc. 922.—Nerve Cell from the Gray Matter of the Lumbar Cord of the Ox. Aleo-

of cells will be found to be stained most intense-

hol fixation. Treatment for four days in concentrated aqueous solution of
lithium carbonate. The Nissl bodies have been dissolved out, and the ground

1y, as though the stainable substance of Nissl  substance alone remains. (After Held.) :

Vor. 11.—22
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substance of Nissl practically unaltered (Fig. 922). The
chemistry of the tigroid bodies is intere sting. The sub-
stances of which they are made up has been shown to
contain iron and phosphorus. It seemsnot unlikely that
these substances should be grouped among the nucleo-
albumins or nu »-proteis

As to the unstainable substance of Nissl, very little can
be made out if the method of Nissl alone be ‘employed.
Stained by his method and mounted in benzin colo-
phonium his unstainable substance shows no structure,
or if any but little, and so in such preparations is often
described as the homogeneous ground substance
of the nerve cel methods of preparation, how-
ever. reveal in this unstainable substance of Nissl very
remarkable appearances. Among the methods most

table for its amination may be mentioned Held’

mmhnunmn of NissI’s method. Very careful studies by
this method have been ma by Held himself. The
ground substance of the merve- -cell protoplasm_which
corresponds to the unstainable substance of \1--1 is
-u.unn 1 of a deep red color by this method ; while the

roid bodies or stainable substance of Nissl are sl‘:mul
of a bluecolor. It iseasy to estimate the relative quant
ties of the two substances present and to make out their
reciprocal relations in cells of different types. Thus, for
example, the tigroid in the cell bodie of the nuclei of ori-
gin of the motor cere sbral nerves and the cell bodies
reflex svstems (such, for example, as those of I S
nucleus) is found to preponderate, the ground substance
in such cells being limited to what looked 1 ke narrow
beams and bridges between the tigroid masses. On rh(
other hand, the tigroid is relatively scanty in fl:L 1s
cells of Betz in the cerebral cor in the hu
‘-hd}wel cells of Purkinje in the ce rebellar cortex, ﬂnrl in
numerous other cells in the brain. In these cells the
amount of ground substance i latively much greater
than that of the tigroid. If the dendrifes be followed
out into their finer subdivisions one comes alw sooner
or later to a part of the dendrite where tigroid bodies
disappear.

The ultimate hnmhh of the dendrites, as far as
can be made out by Held’s method, are devoid of the
tigroid substance. These ultimate branc hes of the den-
drites, together with the axones and the axone hillock
which are also entirely free from ti form the mc
suitable places for the study of the bstance by
jtself. Held finds in this ground substance longitud
threads and cross threads which he takes to be
of honeycomb network, th '('-f which are stretchec
out lengthwise and a ge that is to say,
Held sees in the ound substance of protopls
structure like that postulated by Butschli for proto
in general. He lays emphasis on the fact that ve
fe ent pictures are nl‘I;tin:lhlw by the use of a vari
fixing reagents. And he ieves that the
ences in the deviating view i
are to be attributed in large part to this

from his studies that the fibrils which have

< ﬂn d by so many observers in the axis-cylinder proc
esses are nothing more than the sections of the lo
tudinal walls of the honeycomb structure above men
tioned. He has never been able to make out distinctly
jsolated fibrils running near one another, but in longi-
tudinal sections of the axone or cross sections of the same
structure he makes out constantly a network or mesh-
work-like structure. The meshes vary in size. In the
meshes can be made out g‘l‘:lnll]f;e:‘_ sometimes very fine,
sometimes somewhat larger, lying most often in the nod
points of the network, or also freque ntly in its spaces.
These granules are arranged so that two or several of
them are alw ontained between one or several of the
long oval spaces which vary in length and bread
The anules are not arrang d with perfect
except in this: they are placed in definite row
one another ]hlI‘dll!'] to the long axis of the axone.
arrangement in rows is explained from the positio
the eranules as regards the long-meshed network of the
axone. Held designates that part of the protoplasm of
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the axone which gives the appearance of a meshed
structure as the axospongiwm, while the granules just
referred to he calls neurosomes. While these neurosomes
ily demonstrable in the axone and axone
are by no means confined to these structures
but are also present in the ground substance of the pro-
toplasm of the ceil body and of the dendrit although
in these latter regions they have a different arrangement
from that met with in the axone. It will be n that
Held’s studies are closely in accord with the investiga-
tions of Biitschli, who has always maintained that the
fibrils described by other investigators are ¢ _\' appar-
ently fibrils, and that they are everywhere cor ted by
delicate transverse threads which arise from Iln minute
nodular swellings n on the so-called fibrils. The fact
that fixing reagents of different concentration give rise
to meshworks of different size makes it seem likely that
the honeycomb appearance is due to a vacuolization of
the protoplasm caused by the fixing reagents. In think-
ing of the a !11.11 structure of pro toplasm, therefore, one
of certain peculiarities of its composition
ich determine its vacuolization in the way des ved.
But one should not think of these vacuoles or meshes
actually existing in the living protoplasm.

The neurosom ibed by Held in the axone have
nothing in common with the Nissl bodies or tigroid sub-
stance, but appear to 11;- identical with the anules ob-
served by vari rs in the axis-cylinder pro-
toplasm. Thenumber stribution of the neurosomes

kedly in the and in different axis cylin-

y stain by Held’s method of a violet tint. At

AXone lnlh-( k the neurosomes are arranged in rows.

In the terminals of the axone and in the terminals of

r\[hv'lmlu methyle > S 1ing. A lrrh
u j'}mwﬁ, An -ipsic, Taf. x., Fig. 3.)
Wi m\ by 3 1ed homogene-
terminating in the o e numbers
1 by the
n
I r > cell
here the same sma layer is comr . On the
> the Cytosy 1 s shed, to coarse
. on account of which |

collateral branches of the axone the neurosomes are ex-
tremely abundant—much more abundant than in any
other part of the nerve-cell protoplasm (Fig. 923). 3

The protoplasm of an axis-cylinder process of a neu-

ne is continuous through the axone hillock with the
ground substance (unstainable substance of Nissl) of the
cell body and dendrites. But in the cell body and den-
drites the anatomical appearances are complicated
by the presence of the tigroid bodies which are de-
posited in them in various forms. Held’s method shows
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a very similar structure in the cell body and dendrites
to that met with in the axone, as far as the ground
substance is concerne The meshwork in the cell b
resembles the axospongium of the axone, but the meshes
are somew hat less close and the staining shows some dif-
ferences. The srrangement of the meshwork isof

aiso influenced by the deposition of the tigroid

Held calls the meshwork in the cell body

gium. The neurosomes in the cell body vary in size,
number, and distribution in different nerve cells. In the
dendrites neurosomes can be seen in rows placed in such
close apposition that they look like beaded rods

The neurosomes are well seen in ~xn(1m
neutral chromate solutions which do n
tigroid bodies. When sec s of such €
with iron h@ematoxylin th , number, and \h= ribu-
tion of the neurosomes are particularly L'h:n'

Other views of the ultimate structure » ground
substance are held 1:\ Flemming, ,\Ldmv-n Ramén y
Cajal, and Dx -

Flemming mai definite fibrils in
the ground substance. e , however, deny the
]w.-'.-\ihilil_\' that these fib m the network.

Itmann, who has direc his attention chiefly to the
granules in nerve ce servable by his particular
method of staining, speaks of granules and of an inter-
granular substance. At least a part of Altmann®
ule COTTesp« mds to the nevirosomes of Held ; whil
part of Altmann’s intergranular substance ev iden

ponds to Held’s eytospons gium and axospongium.

Ramén y Cajal describes the ground substance as con-
sisting of a network with granules situated at the nodal

riel, who is an adherent of the fibrillar doctrine,

cribes very fine fibrils in the jr(»wm& substance. He
nnd that the fibrils have a definite and peculiar arrange-
ment, differing in different types of nerve cells. He dw
scribes and pictures minute granules in his fibri
far as one can tell from a comparison of I
with those of Held, it must be concluded that the grs
in Dogiel’s fibrils are identical with the rows of neuro-
somes described and pictured by Held.

Very different appearances from tho jus :scribed
are met with in the protoplasm of the nerve s if they
be stained by the hematin or the gold-chloride met
of Apdathy. These methods demonstrate morpho 5
constituents inside the protoplasm which appear to Lu
definite fibrils. In many places the fibrils are independ
ent of one another, but esp 113 the cell body they
anastomose freely, according to Apathy, to form a neural

reticulum.

Apithy, whose work has been chiefly 1
brate animals, divides all cellular element

upon inverte-
s within the

F1G. 924.—Motor-Nerve plnc*lp m Longitudinal E
p , 1897, H. 4, Taf. xxiv.,
e some pri ]lll\t: il
\:h
prese yrimitive f project upo urf: f the '!
correspond to the place where it is nnt . contained in the section.
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nervous system into two kinds of cells. which he desig-

nates “nerve cells
The “ nerve cell”

925. 7(“‘ lossal G

rawing paper as
The asterisk indicates a

and “ganglion cells” respectiv elv

has the power of building neurofibrils

ttEr 8.

and connec-
glia sheath 3
primitive

och. (After S. Apdthy, “ Mitth. aus der
im] ly indie: ated around the cell nuclens,
the motor-nerve spindle eorrespond to

eda, b, e .d,e.

prfl

ed in the sec »tion. The dotted pnu:n.s

n of the primitive fibril into two limbs
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(Fig. 924), while the * s:a.ngliuu cell ’

this power. Neurofibrils built by “nerve ce
however, leave the cell in which they ari 8S
through one or more ganglion cells and ultimately be-

FiG. 926.—Three Pear-Shaped Ganglion Cel in Longi-
tudinal ot i

W )m h
plcuh of n

1brils connectir xus with f‘lr,
neurofibrils ; ¢, 3 pear-shaped

come connected with a sensory surface or witha m Hrlz
ﬁbTu One neurofibril can accordingly pass th

ber of cells, and inasmuch as the differe

> connecte h one another by mear
astomo Apiathy conceives of the conducting apps
in the whole nervous system as a continuum of
fibrils. A neurofibril varies in calibre in different
of its course, be argest where it arises.
accordir athy, o [ “ eleme ntary fib
and a: weurofibril fw‘Jnu- its course throu

1 ves off on its ‘\\‘\ 1t
als numerous elementa

3 itself consists of one elementar; L 1
neurofibr pass throu ! I which iln not

i igin  to them, Apathy has put forward the hypoth-

sis that the which is to be conducted aslong the
neurofibrils ar in the gangli . Two kinds of
i ells are met with i he leech: (a) the
1 and the small i
211, Apdthy’stype G
following characters: each c
by way of which m-mum-n.- rive within

protoplasm of the cell. Once 2, the mneurofibril
breaks up into its elementary fib ‘and these can be
seen to diverge like meridians into what Apathy calls the
external chromatic zone of the cell. e elementary
fibrils pass peripheralward they can & 1 to form free
anastomoses with one another. On the far side of the
cell the elementary fibrils turn round and converge again
ing through the body of the cell once more at the
pear-shaped process, going out of the cell as another
neurofibril. Each pear-shaped process accordingly con-
tains two kinds of neurofibrils, and Ap#thy suggests that
one of the fibrils carries impulses into the cell and the

other carries impulses out of the cell.

In Apéthy’s second type of  ganglion cell,” which he
calls the * 11 ganglion cell’ and de $ as “type
K” (Fig. 92 somewhat different ces are met
with., Each pyriform process (‘HI):..U!JE\ within it one
thick neurofibril, which passes nearly through the centre
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of the In( ess, and se ever: al finer neurofibrils in the per-
The finer neurofibrils, however,
€ 1y pass out to the pe riphery of the
protoplasm of the ce 11 and k up mm a dense reticu-
lum formed by the anastomosis of the “ elementary fibrils ”
of which r are composed. This anastomosis occurs
in what Apdthy calls the outer chromatic zone of the
cell. Small rami of the fibrils pass from this peripheral
plv.\'lw inward to reach the internal chromatic zone of
another rather fine plexus of elementary
fibrils formed. The composing fibril
after having undergon
pass toward the pyr ar. rm
give rise to the . neurofibril, which passes aw ay
from the cell through !ht entre of the pear-shaped proc-

ain, 1900,

ess, \;vhhv believes that the peripheral finer neuro-
C l]u pear-shaped process are sensory and that
e calibre is motor.

1e desc rl'\tw'1~ of Apdthy bearing upon the relations

of the neurofibrils to sensory surf: and to the constit-

uent eleme of muscular tissue and secreting glands

do not concern us he One important point, however,

in conrt ion with his work must be mentioned. He

believes that the neuropilum of invertebrates is formed

by a huge plexus of anastomosing neurofibri This
plexus he de-,-ignates as an “ Elementargitter.”

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. iy

Brain.

Bethe has been able to demonstrate sim
within the protoplasm of the nerve cells of vertebr:
including human beings (Fig. 927). Bethe thinks
he can determine which 1 3 ils cond 1
cell and which rduc ray from the

both kind rils o - in £l
cells, and arg 1 ite
both
and cellulifug
es, It must
nbered that
do not be-
e that it has ye
1 proved tl
the mneurd
h is the ac

Bethe in the n
Apéth
conce g
ture of the
of in-
vertebrates, but in
n to .\.]'»ﬂ-
thy denies the oec-
currence of anas-
tomoses between
the individual

accc—pw the
doc s of Apa-
thy m,d Bethe ap
parently  wit hout
question and has

ther th;: n t hey
themselves
to have h:-‘cu will
ing to take them.
ing to a late
hypothesis formu-
lated by Nissl, neu-
rofibrils exist out-
side of the nerve
cells and their proc
esses, these Dbei
especially abunda
in the gray matter
of the cerebral cor-
tex. Nissl denies
the interpretations
of those who have
worked with Gol-
gi’s method, of the
indings met with
in silver preps
tions, and asserts
that a larg
in the cerebral cortex sup-
ers to be filled up by the multiple sub-
s of dendrites, axc , and collaterals are not in
o made up, but consist of an immense number of
naked neurofibrils situated outside of the cells; these
fibrils, Nissl thin correspond in a sense a hhrhh'
complicated neuropilum. In support of I g
publishes comparative pictures s of the motc
cerebral cortex of a man (Fig. 928), ¢ £ i
a mole (Fig. 930). The increased distance betwe
cells in the higher animals he believes to be accounted for
by the increased amount of his hyp« -.h- :tical neuro qqh‘m
sl was led all the more readily t pt the views of
Apéithy and Bethe inasmuch as Bee 1-\[_; has also been able
to demonstrate fibr - appearances within “nerve cells
by hsematoxylin staining
8till another mode of demonstrating networks of a
curious character within the bodies of nerve cells has

been introduced t
osmic bichromate i e endocellular net-
work apparently nt from that ribed by any
i 5 be demonstra 3 C
d with the st method and
ite networks in a variety of

described by Golgi.
Nucleus.—The
auclei of the nerve
the brain
structure

nu-
relatively

Cc “Il']ll.l{

'I:d

There is,
as a rule, an abun-
dance of achroma-

substance. In

nucleolus it is

ble in methy-
lene-blue ;’-rx'paru—
tions to make out
minute dg
staining

lated :Lp}u.-ar—
ance. Itisbelieved

olus

with an oxyphile

centre and a bas

phile periphery.
parations

.11_\’ Helc

t achromatie

parts of the nu-

1 strands and

which take

erythrosin stain.

strands and

£ in of Heidenhain.

ful mi rudh.unul studies ot the nu and nu-

oli have been made by Levy. Levy was unable to

find nucleoluli in nucleoli stained by Biondi’s method.

Scott believes that the basophile covering of the nu-

cleolus contains both iron and phosphorus as does also

the oxyphile nuclear substance. The latter is readily

dissolved in pepsin and hydrochloric acid. It is altered

but not dissolved by acids and alkalies, which liberate
the iron from it. He believes that the ti

the cell protoplasm con i

itself from the nucleus into the ('}":\'l]»]:'xsrri_

Various authors have proven that the nucleoli of the
nerve cells change in size during functional activity.
They are small when the cell is at rest, but increase In
volume when the cells are active.

The so-called supporting substances of the mnervous
tissue of the brain consist of ependyma cells and neu-
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