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On this page, In the following col-
umns, THE CALL oresents to the world
its first inklingof a scientific discovery

which will undoubtedly revolutionize

all scientific thought and methods of
research.

Dr. GugtaT Kiscn, an eminent mem-
ber of the California Academy of Sci-

ences and one of the best-known inicro-
scoplsts in the world, has discovered,

after many months of patient toil, that
the centrosome of animal cells is a
livingorganism.

Slowly but surely the secrets of nature
are being revealed by science. Men are at
work in all parts of the world searching
with the microscope for the least bit of
fact that will guide the way to something
else. Most of the great discoveries in bi-
ology have been made in Germany and
France, but the last, and possibly the most
important, has just been made here in San
Francisco by Dr. Gustav Eisen of the Cali-
fornia Academy of Sciences. The import-
ance of the discovery willnot be apparent
to the average person without an explana-

tion, but before proceeding itmight be as
well tostate that itis the most important
fact the microscope has revealed for the
last fifteen years, it has a direct bearing
on ttie cell theory of biology, although the
experiments have been made with blood
corpuscles.

There was a time when our ancestors
looked upon blood as a fluid akin to red
ink. They knew of course that it was im-
portant to life,but had no idea of what it
was composed. About the year 1(360 the
red blood corpuscles were discovered by
Swannerdam, and for more than a hun-
dred years the idea prevailed that they
were soJid particles like aniline dye in a
11ry s<tate. The discovery of the white
corpuscles in 1770 somewhat upset this
idea, but it was not until about nfly years
ego that the real nature of the blood began
to be understood. Improved microscopes
and methods of staining revealed the fact
ti.at each corpuscle was a perfect cell,
w:th its different parts as cleanly divided
as the shell, white and yelk ofan ordinary
bird's et?g.

As the years went by the discovery of
the cell grew in importance, and itsoon
became known that all animal substance
was a composition of myriads of ceils. It
was found that all cells, whether of nerve,
brain or blood, were substantially the
same. All had the outer covering corre-
sponding to the eggshell, and within this
a substance that was named the cyto-
plasm. Within the cytoplasm, like the
yelk of an egg, was found a small sub-
stance called the nucleus. After this was
found nothing new turned up until about
lifteen years ago, when the centrosome
was discovered. This was a small speck
of matter that adhered to the nacleus.
Later investigation showed it to be sur-
rounded by a substance that was called the
archoplasm. From this a series of rays
were found that ran offin all directions
through the cytoplasm.

Since the discovery of the centrosome a
great deal has been found out about its ac-
tion. Itwas found that in some unknown
way the centrosome divided itself and be-
came two. One remained in its original
pace and the other paused around to the
opposite side of the nucleus. In time the
centrosomes, by the aid of the rays, ac-
complished the division of the nucleus,
after which the balance of the ceil also di-
vided and eventually formed two distinct
cells, ready to repeat the process ad intini-
tum.

Allthe diagrams of cells that have here-
tofore been made have been some from
ligure 1 in the accompanying group of
cuts.

The centrosome was thought to be
an organ of each cell, but Dr.Kisen has
shown it to be a distinct organism,
capable of individual action and sur-
viving in the blood serum Ions; after
the rest of the cell has perished.

In making his experiments Dr. Eisen
used the blood of the Batrachiseps attenu-
atus, or water dog, as that reptile's red
corpuscles are about 500 times the bulk of
those of a human being. He made a
number of slides and at first thought the
blood must have been tilledwith parasites.
Gradually the facts dawned on him and
after several months' work he is at last
able to say that he has found something
new. The set of microscopic slides tnat
he has show numerous phases of the trans-
formation of the centrosome from a con
Btituent of the cell to an independent
organism, but four of the accompanying
group will give an idea of the principal
changes. No. 2 shows the centrosomes
preparing to leave the cell. InNo. 3 they
have stretched to a considerable distance
from the nucleus and the cytoplasm has
disappeared. In No. 4 one of them has
already freed itself and the other is seen
ranging by a protoplasmic shaft. No. 5
Bhows the centrosome as a complete indi-
vidual,possessing nearly all the properties
of a cell.

That the liberated centrosome is capable
of independent action Dr. Eisen has also
ascertained. He has discovered them in
the blood serum by the hundreds, and sev-
eral of them are in the act of devouring
foreign matter. There are several slides
showing the new element wrapped around
the fragments of disintegrating cells like
the tentacles of a devil-fish. The^e slides
are dependent on color for their effect and
cannot be reproduced in black and white.

What doe's- all this prove? some might
ask. in the first place, itproves beyond
the shadow of a doubt that the centrosome
is the center of lifeof all animal cells. It
is proved to be a distinct entity with a
vitalcenter that may be similar to a brain.
This explains cow the centrosome is able

to pass from one side of the nucleus to the
other. Aa an independent organism it
may be as well able to direct its move-
ments as an insect crawling on the outside
of an apple.

The importance of the discovery may be
realized from the iact that it will change

the whole course of work of every micro-
scopist in the world. Many theories of a
week ago have been made facts, or have
been proved to be untenable. Dr. Eisen's
investigations have been so successful and
his slides have turned out so perfectly
that there is no room for thinking that
phenomenon he has observed might mean
anything else. The reason the investiga-
tions have turned out as they have is due
to the state- of the blood of the animal
from which it was taken and also to the
methods of staining.

For the scientific students of the world
Dr. Eisen has given The Call a few ex-
tracts from the work he is preparing on
the subject. The following selections re-
fer only to the principalphases of tne dis-
covery; the details will make a book of
hundreds of pages:

Tne elements of the blood of Batracblseps
attenuatus are inseveral respects most inter-
esting, differing insome points as do the cor-
responding elements of any other species of
batrachian which has come under my observa-
tion, directly or indirectly. Batrachiseps at-

tenuatus is one of the most common batra-
chians inthis part of California and material
for study may be had anywhere almost and at
any time except during the dryest part of the
summer when specimens are scarce. The ele-
ments in the blood of this interesting animal
are in short as follows: Erythocites or red
blood corpuscles. They differ in tnree points
from the red corpuscles in any other batrach-
ian. First the vast majority, less than one per
cent at any time, do not possess any nucleus.
The percentage which is nucleated is some-
what uncertain asIhave not made a sufficient
number of counting to ascertain the average,
but Ibelieve that one per ceut is not much out
of the way. In some animals, especially in
early spring, the nucleated red cells are bo

scarce that on a wellspread coverglass Ihave
or.ly found one single red corpuscle with a
nucleus. At other times they are more
numerous, so that ina field viewed nnder less
power— say Zeiss A,we may count 100 to 200
nucleated cells, all the others having no
nucleus.

Second— The red bloodcells are of greatly
varying size, not in different animals, but in
the same blood. Thus while many corpuscles
are very large others are very small. We fre-
quently meet with red bloodcells as small
as those of the human blood, while the
largest may have five times this diameter.
And this variation in size is apparently not de-
pendent on the size of the animal, but appears
uniform in the respective individuals inves-
tigated.

Third—The red blood corpuscles vary very

materially as regards their shape. The major-
ityof corpuscles are ovoid, as batrachian blood
ingeneral, but many are almost round orpear
shaped, and between these and the ovoid ones
there are all possible gradations and varia-
tions.

As regards the nucleated red cells again, ItIs
not by any means the largest ones that are fur-
nished withnucleus, but the smallest as well.

Polymorphic lencocytes, similar to those
generally seen inbatrachian blood.

Noronuclear leucocytes, smaller than the
former, or lymphocytes.

Easynophile leucocytes, of the tame size as
the polynuclear ones, smaller in most ba-
trachian blood, but varying Insize.

Fusiform elements, or degenerating nucle-
ated red corpuscles.

Degenerating leucocytes, of various forms
and sizes, generally larger than the regular
leucocy tea. They occur inallstages of decom-
position.

Plasmocytes. Iapply this name to a hith-
erto uudehcribed element in the blood, so far
only as observed by me in the blood of batra-
chiseps. These new elements are much smaller
than the average erytheocytes, and only
slightly larger than the smallest erytheocytes.
They are somewhat larger than theerytheocytes
of the human blood. They are characterized
by the absence of cell membrane. They occur
inconsiderable numbers and are more numer-
ous than the nucleated red bloodcells.

Tne object is to establish the identityof these
plasmocytes, to trace tlieir origin, to follow
their development, and to demonstrate and
prove thai they constitute the centrosomes
and sphere of the nucleated red cells, which
have disengaged themselves from the degen-
erating and dissolving cells, surviving in the
blood serum as free and independent ele-
ments, capable of growth and assimilation of
food.

A. B. Macallum was he first one to deter-
mine satisfactorily that the fusiform elements
or corpuscles in the blood of Necturus derive
their origin directly from the red blood cor-
puscles, that they constitute in fact disintegrat-
ing red nucleated corpuscles, the cell wall of
which have been destroyed ana the haemoglo-
bin of which has been liberated. As regards
the blood of batrachiseps this origin of the
fusiform corpuscles is so apparent that few, if
any, comments are necessary. On my slides I
have frequently found nucleated cells that had
been injured orin which fromsome other cause
the nucleated cell membrane had been rup-
tured or in which the haemoglobin had
escaped, leaving only the cell membrane as a
ring around the nucleus, but at the proper
distance uway. Such nuclei were surrounded
by exactly the same cytoplasm and stained in
exactly the same way as that of the fusiform
corpuscles, and Icould in them discern all the
different spheres that Ihave found inthe fusi-
form corpuscles. In other words the proto-
plasmic projections at the anchor poles re-
sembled exactly the plasmocytoblasts of the
fusiform corpuscles. On this account alone I
am satisfied of the correctness of Macallum's
demonstration as regards the origin of the
fusiform corpuscles.

But, furthermore, if a drop of batrachiseps
blood be mixed with a drop ofsalt solution, 0.6,
and observed, we noon see how the red cells
lose their haemoglobin, the cell membranes col-
lapse, and the nuclei with adhering cytoplasm
are set free. These remains of the red blood
corpuscles resemble exactly ihe fusiform eie-
ments, or at least some of them, as itia evi-
dent that the fusiform corpuscles are present
inall stages of disintegration.

A fusiform corpuscle stained with tuloidin
blue mounted in thns-xylol and viewed under
a high-power oil Immersion presents the fol-
lowing structure: Alarge, central nucleus of
rather irregular, oblong form. The two long
sides are always convex, while the two oppo-
site short sides are generally flat or even con-
cave. The nucleus -itself requires little de-
scription. ItIs a nucleus indegeneration, and
we find all the various stages between a dis-
tinct network with well-defined chromosomes
to an irregular mass of dark, fctmning globules,
more or less concentrated or diffuse. What at-
tracts us most is the cytoplasmic elements
which adhere to the nucleus as a thin coating,
which is thicker at the shoit nuclear sides.

This cytoplasmic coat is different at the
poles of the nucleus from what it is at the
longsides. Thus the long sides are covered
by a very thin layer of faintly staining cyto-
plasm, so thin in places that Iam not certain
if it is always present. This Is the rule,
though occasionally the cytoplasm on the
sides is found much broader, showing two dis
tinct layers. But at the poles, or at least at
one of the poles, though generally at both
poles, the cytoplasm is greatly accumulated,
showing a number ofdistinctly staining zones
or sphere". The tuloidin bas a marked and
distinct affinity for this part of the cell,and
without this stain Icould not possibly have
attained any result in the study of tbeie ele-
ments. The tuloidin differentiates ins way
that no other stain does the respective zones

of the cytoplasm, and nearly always in the
same manner, though always distinctly. In|
a general way it will be seen that the
cytoplasmic projection, or plasmocytoblast,
at one or both poles is much darker
inthe center or at the base, while at the apex !
or along the outside margin itis lighter. The
outside also is always pale blue, wnile the cen-
tralorbasal part is violet. At the very base or
at the very center are seen one or more dark
dots, which even a cursory study satisfied me
constituted the centrosomes of the cell. They
are nearly always present. As might be
naturally expected we meet withsome varia-
tion inthe form aud size of these cytoplasmic
zones, but as a rule they are quite or even very
constant. At the outset Ifind that the cyto-
plasmic projections or plasmocytoblastf are of
twokinds, between which there are gradations.
Inone kind, the dark staining part, with the
centrosomes, is situated at the base close to
the nucleus. Inthis form the layers or zones
superpose each other as a series ofhollow cones
placed one over the other on a plane, the
centrosomes resting on this plane. In the
other form the zones surround each other as
the varions layers in a seed. Ican near y
always distinguish six distinct zones, and in
order to treat of them intelligentlyIhave
named them as follows,counting from the ex-
terior to the interior or to the base. Ecto-
plasm

—
(1) Plasmoephere ;(2) Annulus or hyal-

osphere; (3) Granosphcre; Microcentrum— (4)
Centrosphere (or archoplasm); (5) Somosphere
witn (6) Centrosomes.

The following diagram of the cone-shaped
polar projection of the cytoplasm will more
clearly illustrate this, and requires but little
additional explanation :

Inthe above diagram the nucleus is repre-
sented as being below the base line. Immedi-
ately above itinthe center is the annulns or
hyalosphcre, while on the sides of the nucleus
extends the outer layer or plasmosphere. In

*eneral the effect of the tuloidln stain is a«
follows: The plasmophere stains faintlyblue, |
with darker blue blotches along the outer
margin. The hytilosphere or annulus almost
pure white. The centrosphere more or less
deep violet. The mtcrosphere tither pale
whitish or deeper violet orblue than the cen-
trosphere. The somosphere dark with the
ceutrosomes darkest. From tuts general rule
there are, however, a few exceptions.
Ifwe study this figure closer we see that the

cytoplasmic projection is especially prominent
at the upp^r pole, while at the lower pole it is
quite small. We have no difficulty inrecog-
nizing the outer plasmosphere, with its fringe-
like margin, the hyalosphere next to it,almost ,
unstained, and the granosphere, which is very
Urge at the upper pole, whileat the lower pole
itis very narrow. The microsphere again
is in this corpu-oie stained dark, while the

Isomosphere and centrosomes are stained the
darkest of the spheres.

In the other class of fusiform corpuscles
again we find that the microsphere, at either
end, has traveled away from the base of the
cone, toward the apex, much more so at.the
| pole. We find that at the pole 6 the spheres
| are arranged in the cone-like type, while at

pole a the spheres have assumed the star type,
that n, they have traveled away from the base,
there being about aa much centrosphere on
each side surrou'iding the micfosphere. As I
have slated, we find fusiform corpuscles inall
stages between the two extremes, and the in-
dividualityof each is such that two corpus-
cles are never found exactly alike. Still there

iis such a great general similarity that we are
rarely indoubt as regards the identity of the
respective zones or spheres. Iwill now refer
to each of tne three spheres in detail, begin-
ningwith the outer one on the plasmosphere.

Plasmosphere.— The plasmosphere is espe-
cially developed at the poles. Itmay be much
larger at one pole than at the other, and this
inequality In size corresponds also with the
inequality in size of the other spheres. In
other words, the spheres increase in size to-
gether, ana in such a way that the largest
spheres are always those which surround the
centromes and centrosphere. The plasmo-
sphere appears always Irinjred, partly from |
actually being so. partly from dark staininc
cytoplasm arranged as a dotted border. This
fringed appearance resembles greatly the i
plasma projections of an amoeba, and in a.
general way the direction of the rays are from j
the center outward, like the rays of a star. !
Th" plasmosphere gives the impression as ifit
sometimes were in rest, while at otner times
it appears as if it had been fixed while in
amcebold activity.

Hyai-osphere or Annttlus—Treated with
tuloidin this sphere appears always trans-
parent and well denned as a narrow, even,
generally highly refractive annulus, which
surrounds both the oentrosphere and the nu-
cleus.. Stained with Erlich-Biondi no differ-
ence is seen between the plasmosphere and
the annulus, both staining deeply and without
any differentiation.

This is by far the most prominent one out-
side of the nucleus, especially on account of
tne violet color given by the tuloidin blue, or
by its size. The violet color, however, is not
always constant. But this sphere is also dis-
tinguished on account of its granulated proto-
plasm, which may inmost instances be readily
discerned. This granulation is not regular,
but quite uneven, some of the granules being

\u25a0arge, others smaller and of irregular color,

rhe periphery of this sphere Is even and
sharply defined, making a strong contrast be-
tween it and the hyalosphere. As regards
lisa this sphere is variable. Frequently it is
fitvlarge or it may constitute only a narrow
:rescent. It frequently happens that at one
pole of the corpuscle the granosphere is very
large, while at the other pole again it is small
or even wanting. While the plasniosphere
»nd probably the hyalosphere extend all round
the nucleus, the grauosphereis confined to the
two poll's. It is this granosphere which evi-
dently presses on the nucleus at each pole and
causes the dell in the nucleus. By this Ido
not mean that Italways lies nearest to the
nuclear dell, but simply that it is the outer-
most of the spheres which press around the
nucleus at certain points and cause a dell or
flattening at this point.

Between the granosphere and the nucleus
there is always a very thin layer of hyalo-
sphere. but us this sphere extends all around
the nucleus it .is evident that itcannot be the
one thai causes the dell.

The granosphere at times is situated much
further away from the nucleus, and when in
this state it has also a more round form. The
contact with the nucleus then causes the
granosphere to flatten out, while it causes a
cavity in the nucleus. The granosphere must,
therefore, be composed of a denser protoplasm
than the nucleus. But this greater density
would probably not in the absence of a cell
wall be able to impress the nucleus except for
the elasticity and tenacity of the outer layers,
the plasmosphere and the hyalosphere, which
prevent the grnnosphere from escaping.

Centeosphf.be.— This is the largest of the
most interior spheres. It is nearly always
well denned from the granospherc and fre-
quently surrounded by a lightirregular body.
Its position in the granosphere is rariable; it
may be situated at the base of the cone, or it
may form the center of the rounded grano-
sphere. It appears to be the movability, the
position of the centrosphere, which determines
the formand position of the sphere. Thus in
all cone-shaped plasmocytoblasts the centro-
sphere is always situated close to the base,
while in the rounded plasmocytoblasts the
centrosphere is situated in the center, or
nearer tne center of the grnnosphere. Thecen-
'trospherc then determines the shape of the
piasmocytoblast. The form of the enntro-
sphere is variable. Itis generally round, or at
li-iifi rounded, but sometimes it is starlike.
There may be one or more, sometimes three,
rarely, for centrospheres in each plasmocyto-
blast. In the case of a pluralityof centro-
spheres there can be little doubt but that they
are parts of the original centrosphere, parts

which have separated and which carry away,
each one respectively, a part of the grano-
sphere as a Kind of envelope.

As regards staining, the centrosphere stains
generally more faintly than the granosphere.
But by some unaccountable reason the rebus
sometimes occurs. Insuccessful stains with
eosin and thiorin or eosin and methylblueO,
the centrospbere Is frequently stained pale
pink.

Somosphere and Centrosomes.— We now
come to the innermost of the spheres, which
again contains one or more darker staining
minute bodies. Ithink there be no doubt a*

to the nature of these and that we here have to
deal with the centrosomes of respective in
ve^titjators, whether use willdistinguish the
somosphere as separate from the centrosomes

DIAGRAMS SHOWING THE TRANSFORMATION OF THE CENTROSOMES.
No. 1 shows a cell as itwas known before Dr. Eisen' s discovery. The centrosomes appear as two species at the

bottom of the dark spot in the center.
No. 2 shows the centrosomes preparing to separate from the nucleus.
No. 3 shows them stretched to some length.

No. 4 shows one held only by a protoplasmic shaft.
No. 5 shows a centrosome as an independent organism in the blood strum.

or not Itis certain that the dark granules!
are seldom entirely free, but that they are
surrounded by a dark staining irregular "
sphere, to which J have given the name somo- I
sphere, as being the one that nearest incloses
the centrosomes. The relationship of the so-
xnosphere and centrosomes with the centro-
sphere is not always plain. Itwould be incor-
rect to state that the centrospnere surrounds
the somosphere, as frequently the somosphere
is seen to lie at one edge of the- centrosphere.
While theplasmocytoblastis ina resting stage
Icould frequently detect several darker gran-
ules in the somosphere, and which, judging
from more advanced plasmocytoblasts, proba-
blynever exceed three or four innumber. At
leastIhave never, with any certainty, found
more than four centrosomes in any plasmo-
cytoblast, and rarely more than three.
.Development of the Plasmocytoblasts.—

Ihave already pointed out that by arranging
a series of drawings of the plasmocytoblasts
it soon becomes evident that they are ,in
different stages of development. Not only are
some much larger than others, but these larger
Ones show a division of the inner spheres. And
this division appears to be caused by the
separation of •the centrosomes, carrying with
them each one an envelope of one or two
spheres. A further stage yet and this grano-
sphere surrounds itself with a shell of hyalc-
sphere and plasmosphere.

No Cell Membrane.— plasmocytes are
not surrounded by any cell membrane, tne
outer zone or plasmosphere being entirely
uncovered. Icould not find any signs of the
formation of a new membrane except in one
or two instances. Inthis instance the plasmo-
cyte was so rounded and the plasmosphere
showed no amoeboid projections. A thin
membrane bounded the sphere outwardly.

Another point of considerable interest is, I
bare observed, concerning the staining of the
endoplasmic sphere. When there are two dis- i
tinct divisions of the centrospheres orof the
grauospheres, one frequently stains different
from the other.

The finaleffort of the centrosome appears to
me to be to separate itself entirely and to form
the center of a plasmocyte. But ifsuch sep-
aration takes place, as Iknow it does, it is
mostly confined to the piasmocytoblast and
cases very pale and unstained, while ,the cen-
trosomes are very sharply defined. In order
not to repeat myself too much Iwill not now
describe the respective figures or discuss the
variations of the respective spheres.

Concerning the final inclosures of the cen-
trosomes, Ican only say that they vary to
considerable extent as regards location. ButI
have frequently seen them lyinginahalf-circle
and connected' by a thin somosphere. ' Or the
division may be more perfect, in which case we
find three distinct centrospheres, each with a
centrosome. > .

The new element has .increased in size, and j
as ithas moved away it has also changed its
form. The various envelopes of the newplasmo-
cyte do notshow a bearing apart and an irreg-
ularity of form,but show a surprising regular-
ity,or as much as could be expected in any
element. But, moreover, the final step inthe
development of the plasmocytoblast is to sur-
round itself with a regular, and complete cov-
ering of the exterior zone, the plasmosphere. II
Itis the closing of this sphere which, decides I
the time when the new element, the plasmo- II
cyte, is complete. -

\u25a0 IThe Plasmocytes.— ln the foregoing Ihave II
set forth how the inner spheres of the plasmo-I
cyioblasts have gradually receded .from theI
immediate vicinity of the nucleus, how they jl
have clothed themselves with envelopes of the
outer or ectoplasmic layers, and finally how
they have entirely separated themselves from
the fusiform corpuscles existing as new enti-
ties in the blood scrum, with all signs of in-
crease insize, assimilation of food, or phogo-
cyiosls, \u25a0 exhibiting, amoeboid movement just
as the originallyindependent leucocytes.

Growth of the Plasmocytes.— While a large
number of plasmocytes are not any larger \u25a0\u25a0

tnan the largest divisions of tne plasmocyto-
blast many of them are much larger, and from j
Oii Idraw the conclusion' that they must
have grown.. Between, these the largest plas-
mocytes and their yet attached progenitors
there are allpossible grades. Ihave seen plas- !
mocytes which were as large as the nucleus of \
the

'erytbrocyte. The
'majority,however, are

much smaller, as will be seen by the measure-
ments given below.'

This growth must be caused by the assimila-
tion of food of various kinds. Probably most
of the food supply is derived from the blood
;erum direct, but some of it at least is at-

tained by a direct process of phogocytosis. ;

Thus Ihave found many times plasmocytes
which had engulfed small erythrocytes— of
course only those of the smallest kind. This
is especially interesting, because we find en-
closed in the erylhrocy a parasitic protozoa, i

the life history of whichIhave made out. It
is not difficult to see itifwe have an instance
ifphogocytosis, or if simply one blood ele-
ment has been superposed on the other, as fre-
luentlyoccurs. Ifind repeatedly plasmocytes j
which lie on top of a red corpuscle and it
would at a hasty examination appear as if

Hthe plasmocyte was inclosed in the toriner.

Kut when a simple overlapping occurs Ifind
Hthat there is always a halo around the edges !:
H>f the superposed element, caused by the press-
Hing back of the protoplasm of the underlying

Hone. In case of real phogocytosis this halo :
Hnever occurs. ';
H From the foregoing observations it willbe
Been that in the fusiform elements, of the blood ;
Hit least, the centrosomes, or perhaps the mi- !

as we cannot well separate ;—
show an independent life history and

Hlitc; surviving, growing and changing long

Halter the other constituents of the cell have
Hiisintegrated as such. As far as Ican see the

te occupies the same position as
\u25a0would a real cell, showing with it all the gen-

H-ral qualities of the cell as. understood by
Hmodern cytologists, except one, the power to

new cells. At least, no instance ofun-
Hiualllied plasmocyte division has come under
Hnynotice. The question- now arises, inwhatHrelationship stands the microcentrum, or the
HL-entrosome, to the nucleus and the center of
Hhe cell? As is wellknown, there are two oppo-
Hute views on this matter.
H One regards the centrosome as an original

of the cell always present and of
importance to the life history of

\u25a0the cell. The" adherents of the other theory
H:laim that the :centrosome isonly an organ of
H^hu cell,like the heart of the animal body,
Hsither always present :or temporarily created
Hit the time ofmitosis or cell division.W According to the latter theory the only unc-
Hionlof the . centrosome and microcentrum
Hivould be to carry off and mechanically directHthe complicated, forces of mitosis, and when
Hthis is accomplished '

the function would be
Hone. r \u25a0\u25a0\u25a0-.'

\u25a0 This theory would suffice as long as centro-
Homes were not found in cells which had lost
H,heir power ofmitosis, or at least would never

divide by kanyokinesis. , *JBBsS|
HIwillnow point out that if we not onlyrec-
H>gnize that ;. probably the microcentrum is
Hilways present in every cell, but also can

that the microcentrum in some
\u25a0\u25a0ells, vas 'in the fusiform :corpuscles of
Hhe batrachisepa, survive all other parts;
Hhat they clothe themselves with various
H:uvelopes of1 cytoplasmic spheres; that '.they

size |and assimilate food, and that
Hhey remain independent of the former cell—
Hhen Ithink we cannot help coming to the
H;onclusion that the ;centrosome ;is something
H:lse than a large microsome, which is situated
Hitthe junction of the attraction sphere, and
Hvhose temporary function is to assist the
H:hromosomes and in other ways accomplish

IIhold, therefore, as Ithink, a logical con-
frommy observations of the batrachi-

Heps blood, that the -centrosome is not.a tern-
H^ory organ of the cell, but a most :important

Hrital centrum, capable under certain condi-
Hions to exist as an independent element in
Hhe blood, capable of growth, assimilation ofHood and probably of movement. ;

GV3TAV EISEK, Ph. D.

A BIG STEP IN
ADVANCE.

It Demonstrates That
There Is a Scientific

Life Basis*

fhe Discoverer an Eminent Member
of the California Academy

of Sciences.

The Call having: shown me proofs ol a
eview ofa new book by Dr. Gustav Eisen,
mil having requested an opinion aa to the
mportance of the nistological discoveries
herein outlined, Ihave only to say that,
fcorrectly presented, there ia no question
.hat Dr. Eisen has added to scientific
knowledge that which willmake his name
amiliar to all students of physiology here-*
ifter.
Put plainly the discovery amounts to this:
Inboth reproduction and cell prolifica-

ion for nutritive or growth purposes, new
:ells are provided for by the division or
segmentation of an already existing cell,
n other words, all cells are cell-born, no
ipontaneous generation of even tne most
mmble beginnings of life being admitted.
A.perfect type of a cell (many believe all
:ells) contains a nucleus, and within this,
igain, a nucleolus, or, in reproductive
cells, a germinal spot. The division of
:ells is brought about by a splitting of the
:ell-substance, the active agent in which
s the nucleolus or centrosome.

The process is well described by Dr.
Eisen and need not oe repeated here. But
hi? centrosome, which has been held to

>c only an essential portion, or by others,
inlya function of a cell, by Dr. Eisen's
iiscovery suddenly reverses its position

md the cell becomes of secondary import-
mce

—
in fact onlyan annex to this strange

ittle body. The real point upon which
urn all the mighty and secret processes

>y which life appears and is maintained
s shown to be this centrosome; and the
cell takes quite a secondary position.

The importance of this discovery, if
verified, willbe most apparent to scien-
tists, and more particularly to histolo-
;ists and etnbryologists. The lay mind,
lowcvcr, can appreciate the fact that a
itep definitely in advance has been
taken in the attempt to solve the myi>

icry of being from, its physical aspect.
To some of the deductions. How-

ever, the writer begs leave to demur.
For instance, it is implied that the
migrating of centrosomes to opposite
poles of the nucleus may be a voluntary
act on their part. This inference is not
;ustinable and is the result of an over-
eagerness on the part of modern scientists
to demonstrate a physical basis for life; to
leave consciousness, which refuses to be
weighed ormeasured, out of account.

Allsuch efforts must fail, and not until
scientists recognize the aptness of the old
symbol of the serpent biting its own tail
willthey ever succeed in solving the riddle
of physical existence. Consciousness and
matter must be recognized as coequal and
conjoined inevery physical manifestation
or the problem is but half solved and the
student fails. For the centrosomes to thus
leliberately change their positions to
bring about cell division would imply a
consciousness far exceeding their func-
tiona in the animal economy, and would
further imply the body of man to be the
result of the conscious action of entities
infinitely below him in the acale of con-
scious evolution.

In other words, itwould be practically
the same thing as to fancy bricks and
nortar in a confused heap suddenly of
their own volition sorting themselves out,
each taking its proper position and thus
constructing a building without the super-
vision of an architect, or under workmen.

Electricity is the nearest approach to
that which we recognize as "vitalaction,"
or life. Many believe it to be a lower
aspect of the same thing. Ifone studies
the process of cell division in these cuts,
with this idea in mind, he will discover
many things which remind him of elec-
trical action. Two poles, two centers of
force, evidences of positive and negative
attraction are plainly apparent.

Dr. Eisen will, in the opinion of the
writer, be much nearer the true theory if,
recognizing the mutual dependence and
interaction of consciousness and matter,
he willsee in the change in position of his
centrosomes the intelligent result of
electrical (vital) action directed by and
from the conscious aspect of a universe
which is not all material. This would
not necessarily mean that man supervises
these functional changes in his own body.
He does not; but the general mode of
action being conceived of in

—
let us say

the oversoul of the world would be im-
pressed upon every particle of matter
within that world,and each particle, when
it reached the stage of the cell, would
strive, however blindly, to carry out and
obey this its inner guiding force.

For as matter and consciousness cannot
be divided (cannot be thought of even as
separated) each particle or atom of sub-
stance would carry with it its informing
soul, thus derived from the impress of the
great Over Soul. Of course this implies a
pantheistic conception of the universe*
aut, unless this is recognized, how is man
to ever solve these riddles of the sphinx?
Itis not what some one else believes, but
truth that the scientist wants, and it is
with the honest endeavor to heip that
these suggestions are offered to suchlearned and intelligent students as Dr.
Eisen.

His discovery takes us one step nearer
the physical basis ofreproduction and nu-trition, but this is but half the mystery.
Unless we believe that the stream can rise
higher ihan its Bource; that out of blind
force playing through senseless matter all
the divinely conscious states of compas-
sion, love,reason and so on. can arise, there
must be looked for the conscious a* well
as the physical basis of human hopes and
fears. Electricity is a possible mode or
force by which consciousness may act
upon and through matter, an agent which
may unite and co-ordinate tnese twopoles
of absolute unity, and even in the beha-
vior of these mysterious centrosomes may
be detected the mode of action of this
which would seem to be the obedient ser-
vant of the creative gods/

Jekome A.Andebson, M.D.,F.T.3.

Gustav Eisen, Ph.D., the Eminent San Francisco Biologist and Microscop ist, Member of the Academy

of Natural Sciences, Whose Remarkable Discovery ofLife in the Centrosome of the Blood
Is Now Presented to the World by "The Call."

Diagram Showing the Different Sections
of a Piasmocyte.

A—Centrotome ") D— Ciranosphere
b— Somosphere > Archoplaam X—Hyalosphcre
C—Centrosphere J F— Plasaiospbere
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