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of perception of this distinction it may be noted that Verworns treat-
ment of the whole subject of cel] processes is greatly wcakened if not
vitiated. His facts prove that nucleus and cytoplasn are equally ossen-
tial for the full function of the cell, not that they are of equal value.
Wc may as well argue that in the conmunity of bees the individual
drone or worker is of importance equal to the Queen, because we flnd
that the Queen-bee, if separated from' the rest. of the comnunitv, is
incapable of obtaining food for herself and so starves to death I
shall refer later to what I regard as the rht conception h 
tionship between cytoplasm and nucleus.

(2) Gross Changes in the Nucleus duing Ac dy

Anong these may be noted, (1) alteration in the position of the
nucleus in cases in.which there are indications of localized as distiet
from diffuse cell activities, and (2) altration'in size and h'ipe of
flie nucleus accompanying acive fucin.

In the .animal organisi posseing cells with a body wMch is small
in proportion- to the size of the nueleus. examples of the ß 'rt order
would appear to be:rare, th.ough the 'ire not entirely wanting Thfus
Korschelt has 'shown that in felc eg ryas of lic wa ter sc-rpion (Nepa)
with their cells ba-ving remarkable brarching nucii long branchés from
two adjoining cells sènd out processes wlich comr into close proximity.
In the space between these a chitinous Cleposit gradually shows itself,
and when the mass of chitin is fillV formed ·the processes are with-
drawn. In the plant. moveient of. tlie nucleus towards the area
of new formation in the cell is relatively. comnon; thus when tiere
is the active formation.of a thick celi membrane along one aspect of
the cell it lias been noted that the nucleus becomes eccentric and ap-

proximated to the region of new development. Therc is -a similar
cecentrie localization of the nucleus 'during the development of root
h airs (Haberlandt). I need but mention instances of the second,
Viz.: of alteration in size-Lthey' are now so well known. .The carliest
observations were those of Heidenhain years ago uion the different
appearance of the nuclei of salivary glands when, at rest and after
stimulation. In more recent -years" we have h.ad the striking observ-
ations of iToCge, confirmed by Gustav Mann Lugaro and others, upon
the nuclear alterations in the motor ganglion cells of bees, birds, cats
and other vertebrates, brought about by- natural and experimentally
produced fatigue.

These observations also clearly demonstrate that Ihe nucleus is not
merely the vegetative centre of the cell. but is involved in ils funclional
activities.


