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Jay before you the main data that have been gained under Caci of t'iese
headings and the conclusions that mny rearonablS be deduccd.

(1) The, Efecis of oemova of the Nucleus.

The cell which, like the crythrocyt, undrgoes natuiiral 109S of its

nuclens .nay continue to exist for' a co nsiderIble period, i, 'iurin
that time actively perforni fimetion. .h1 niThe ma aliai red eorpusele
for eximple, according to W. '-iunter, Quine!1, and ohers, exists from
fifteen te thirty days. ,While it exists we sec no evidence of growth
and Ccrtainly it nover,propagates itself. The sam, holds good for cells
artificilly deprived of tlir nuclei; they <Jo not necessarily undero
immediate disorganization; they can be the' sent of certiain metabolie
activities. According to Ulcbs, the enucleated cells of the alga, Spiro-
gyra, enn in the smlight produce new starch granules;. can, that is,
.snthcsize starcli fron the carbon,' oxygen andwater 'nbsorbd, tle starcli
tls formed in the sunlight' hiig used up in the dark; and this may
continue for as long as six weeks. Tlev Mniy'furtier continue to ex-
,hibit motion in response to external stimuli (Lacrymaria' 1lr, Ver-
worn); they m.ay actively ingest food particles. But, on: the other'
hand, the testimony is umanimons that higher metabolic activities are
incomplete. TTnlike nueleated portions or a vegetable celi, the enu-
eleated is unable to develop a .ceIl wnli of cellulose. Among protozoa
also Verworn has noted that -nuelented pieces of Forniminifera show'
not the slightest capacity to forn tie 'internal ealcareous skeleton. If
the enucleated eytopla.sn of Thalassicola pelagica ingest foreign par-
ticles. it is uable te digest theni holly. a whie hlie enucented
cytoplasin cau develop . new centrosorne (B. . Wilson) it eannot give
rise to new nuciclear material. Tt may he laid lown tint if it can forn
new paraplasmie substances, like starch, it cannot forn new cytoplasm
and ce]] substance proper; that is to say, it cannot increas mn hulk and
undergo cell division and multiplication ; or, otcerwise. thes ob'serv-
allons conciusively prove thal he nucleus i.s essential. not merely for
the vegetalive activities, bd also for th&e 'higier metabolic activities of
the cell and their 'due co-ordination.

That the nuelcus alone deprived of surrounding cell substance cannot
regenerate the cell is another matter. It bas' frecly to be admitted
with Verworn, Boveri, and Lillie, that there must be a certain minimal
quantity of cvtoplasm associated with the nucleus before regeneration
can take place. But what this proves is not that the nucleus is not
the dominating portion of the cell complex, but only that the association
of nucleus and cytoplasm is essential for full cell activity. By the lack


