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THic DoxiN ON REcvizw.

PLIOTOPLASM, PAST AYD PRESENT.

liV PROF. W. H. CONN.

J lHF present-day student has hecome s
familiar with the term protoplasmn ilat he
bas hardly any conception of tý1e import-
ant part which this substance has pliyed
in the history of biolog.ical and philosoph-
irai scitrice. Il is njw about forty years
since the doctrine of protoplasm was for-
mulated and thirty-five sînce lluxley de-
vised the famous phrase, '1->rotoplasm,
the phy'sical hasis of life." With the con-
ception of protoplasm was inaugurated
modemn hir logy. At that time it was
puinted out that the physical basis of al
living things is always the same. Wher-
ever there is lite there is present a homo-
geneous jelly-like substance, chc-nically
related ta albumen. This substance, pro-
toplasnî, i; indeed the only living suh-
stance, aIl parts af tire animal or plant
which are not protoplasni having been
made by the protoplasm. Sucb a concep-
tion of course greatly sînîplified the -tudy
of living things, since it definitely pointeil
(ut the fondamental living suhstance ta
bc studied.

But the real significance of the new era
lay rather in a différent direction. TIhe
fact was that tbe doctrine of protoplasni,
as advdnced by hluxley, gave ta the scien-
tîst a promîise of a speedy manufacture of
living matter by artificial means. P>roto-
plasîn was described as a chemical coin-
pound related ta albumen and composed
ofi the same chemical elements, carbon,
oxygen, bydrogen and nitrogen. It was
saîd ta be a very coi..plex compound in-
deed, having maiîy bondreds of atoms in
ils muilecule; but nevertheless it was looked
upon as a definite compounid, or a simîple
mixture of sucb compounids. WVith this
conception, lite was simply a name given
ta tbe peculiar properties of tbe compounîd.
9,'drogen is a gas witb certain propcrties,
and oxygen a second gas witb properties
of its own. If these two gases 're brought

together they will unite by chemical affi-
nity and form water (11.0). Now, water
is very différent fram oxygen or bydrogen.
It bas definite properties of its own, but
no one ever thougbt of sayîng that tl iý
endowed witb a special force, " aquosity.'
Albumen is another compounid witb stil
more conîplex l)roperties, but no one
thinks of saying that these properties are
due ta a special force of "albumity."
'l bey are doubtless properties of the corn-
l)ound and explaîned by the properties ofi
the cheinical elements wlicb make up the
albumen. Sa, tl wa- said, when thest
saine elements ite ta form the still more
com->lex compounid, protoplasm, witb even
nioro comîllex properties. ihe -e is n
reasoi, for saying tl is due ta any force of
vitalîty. Vitality, in other words, it is said,
is only a name given ta tbe properties of
a c.-rtain definite chemical compourid.

Bnt the significani e of protopla-.în was
even deeper tbiii ihi, for tl app-ir, d that
tl should be possible for cheinists ta manu-
facture this substanc e. Chemists bave at
their disposai the force of chernical affinity,
and by using this force they can cause the
simple elcments, carthon, hydrogen, oxy-
gen and nitrogen, ta unite ta forni simple
ci)mpounids such as CO., h,0, NH,, etc.
Hy combinîng these compounids again
tbey can make more complex onles, and
the more they experiment the more com-
plex become tbe compounds wbicb they
succeed in making. By purely chemical
mneana tbey find themseîves heginning to
climb a ladder ai chemîcal compounds.
At the bottom oi the ladder are the simple
chemîcal elements. Tbe various rounds
ai the ladder are the organic campounds
of increasing perplexity, such as alcobol.
starch, sugar, etc. The upper rounds are
sucb substances as albumen. Now, the
doctrine af protoplasm told the chemisis
that at tbe top of this ladder stood prao


