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THE LIFE HISTURY OF AN ANIDMAL CELL.

The first glsnes at the highast speciss of animal &nd
va;etable 1ife revesls a vast difference and they seem to
have nothins in common. But miercscopic examinntion fails tg
show the distinetion hetween some forme of the vegetable and
animal kingdums. It does, however, make plain that every liv-
ing ohjeet from man to the Amoeba, from the large:t to the
tiniest plant, is compossd of cells,

A e8ll is generally spcken of ms & wni' of structure,
juat, us a single hrick iz eallad a wni! of strueturs, It ie
regarded as sn individual organism, A cell is not, e cne
might irnfer from the word, 2 hollow cavity swrrounded hr sol-
id walls, but a "elosod vesiele with homogenecus and striated
walls." The study of a single cell in & Metazoln is almost
imposgible; tut fortimately thers is a Protozofn, the Amoeha,
vhieh is ageessihble to the investigntor, and this has besn of
the grestest value to him.

It is a Jelly like, structureless substance, and for all
physiclogical purpcses, cammot he distineuished from any ae-
tive cell. Tha Amoebn is mble to mova about by thrustins out
lobe like prolonzations (pseundopodie). Oseasionally one will
find a pseudopod euntting itself off from the rast of the hedy
and possessing all the properties of its parent, All crianio
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matter is built up by the addition of particles of mattar de-
rived from without and transformed intc the new substance. So
an Amoeba in order to live absorbs mutritive materials found
in the gnrrounding media, ard oxvien, which in combination
with Carbon ig agian exersted as Carbon-Dicxide. The Nitrogen
is excreted in some antecedent form of lrea, I* iz interest-
inz to note that out of nearly seventy echemical elemsnt:,
four- oxygen, hvdrogen, earhen, and nitrosen- are certainly
essantial toc all lifa, We conelude from these facte that
ecalls are irritabls, cond'ctive, contractile, respiratory,
nntritive and reproductive.

Protoplasm is a substance of which all crganized bodies
ars composed, It is divided in the cell into two parts; 2 mu-
clems, called muelecplasm, and oytoplasm, The mucleus i tha
determining strueture of an individual eell, eausing the ecall
toc act as it sees fit, Its cutline bears no relation to the
shape of the esll itself. It is seperated from tha cytoplasm
by a very thin membrane. Without a mcleus, a cell would ba
deprived of its power of assimilation and growth, and hence
eould live only a short time, Contained in the rucleus are
two substances; a natwork, or ehromatin, and & trangparent
mass surrounding the chromatin called linin. The oytoplasm is
also divided into two constituents; the endoplasm, in whieh
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the rmeleus lies; and the excplasm, from whieh the cell mem-
branes may take their origin. The nuclecplasm and cytoplasm
possese a vory complicated structure similar to that of a
gponge. The sclid part of sponge or vetieulur and intestices
ere Tilled with a liquid ealled enshylemme. Situated near the
meleus and cceasicnally found in the linin of mwcleus itself
is 2 smnll body, a centrosome, enclosed by an attraction
sphere. This body has been the subject of mueh discussion of
late, and iz regarded by many as more important in the pro-
cees of eell division than the meleus. It is known as the
special organ of eell divieion. Besides all these cell or-
gans, 8o . to speak, are found many lifeless hodies known as
metaplasm; such as, food gramulss, cils, axeretory matters,
The oell itself is nearly cirenlar in shape, althoush the
form is greatly modified by mutual, pressurs or unequal
growth or perhaps by active movement. A ftrue cell cutting the
micleus and centrosome in halves exhihits a definite polarity
having both sides symmetrical. This pelarity of ecells is a
grant problem to Cvtologists.

After the structurs of a single cell has been studied,
the question naturally arisee, How are new cells lormed? It
hay taken generations to determine the axact proecess of cell
division., In the highest forms of life the imdirect division,




or Mitoeis, cecurs. It is a complicated process, passing
through a series of changes; the prophess, whieh is prepara-
tory; metaphase, which effects a change in the mmelsus; ana-
phasa, during vhieh the mueleus substanes is distributed; and
last of ell, the telophase, in which the cells divide forming
daughter eslls. As the ecell prepares for divisicn the ehrum-
atin revolves itself into a gquanity of threads known as e
skein, which socn breaks transversely intoc a mumber of chrim-
osomes having & rod or curved ghape. "The mumber of chromo-
scmeg found in man is 16." The membrane of the nuclous breaks
away leaving the ehromoscmes naksd ir the esll, The centro-
some, which is surrcunded by a eantrosphere, divides into
halves. Around esch centrosome an sster is formed, looking
very mngh like "ths arrangement of iron filings irn the field
of a horseshoe magnet." Ths asters ars hald together hy a
spindle or shaft.. As this process goes on the ehromoscmes
pass through the spindle, forming wat is known as the equa-
torial plate. Bach ehromosome splits longitudinally into
halves, which diverge tc opposite poles of the spindle. This
is perhaps the most impertant step in eell division, It shows
that saoh new eell will receive an egual amoimt cf ehromatin,
After the chromoscmea have split, they become crowded in a
mass mnear tha cantrs of the aster. They are not separated on-
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tirely, because as they diverge cormecting fibres are formed
straching aeroses the interval btetwean them, Then the whole
cell is seen tu divide, each new cell obtairning sn equal por-
tion of chromoscmes, spirdle, and aster with its centrosoms.
The chromosomes mass thamsalves together to form a new rmele-
ng. It is interesting to note that if new ecells recsive un-
equal amounts of chromosomes the ruslai will be wmequal. It
is held by many that the formati n of the asters and spindle
(amphiaster) due to the influence of the centrosoms is per-
haps the most iuportant stage in cell division. The division
of chromosomes is due to the contraction of the two sets of
eormecting spindle fibres to which each is attached,

The process of cell division is very much more rapid in
the early part of life. It has a limit, and division grad-
ually eeases as the limit is approached, although in many
cases cell division goes on throughout life replacing other
cells broken down from different sgencies. Cell division is
consagquently not always uniferm over the entire body. The
question, Why does a cell esase to grow? may be thus answer-
ad. S0 lonz as surface which absorbs mutriment for mainten-
ance, of eell ie adeguate to that maintenance, so long will
it grow; btut when the gontent is greater than the capacity of
absorbing surfuce, tha call mst stop growing and one of
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thrae things must osour. The eell will remain stationary, it
will divide, or it will die. It generally divides. All the
eggential activities of life are combined in each individual
organiam just as mueh in a Protozoln as in a Mstazoln. We
might. say that life, is & cunstant struggle against forces
trying to destroy. Cells are hald together by mutual eohegion
or by exerstorv matters seereted by them. All divisicn is due
to excess of growth wpon excess of nutrition, The two mmst go
hand in hand. Life perhaps could be sustained for a very long
period, if no agencies, of a destructive natiure interfered
with the nutrition and growth of the cells, Life, then, is a

ceasaless change.
¥m. F. Harley.
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