SECTION 1. THE SCIENCE OF ORGANIC LIFE

PROBLEM 3
THE NOTION OF ORGANIC LIFE

1. The Biology of the Organism

To the ordinary person life means mevement, particularly
that sort of movement in which the agent behind it is hidden
from view. Such a criterion is naive, of course, yet there is
wmething to be said in favorof it. We know that the lightning
which plunges through the clouds is not living, because we are
better informed than our primitive ancestors about the nature
of such things. But what one of us has not touched some tiny
Insect or animal, to see if it stirs and is really alive? The scien-
tist has more definite views on the subiect. For him, life is a
mode of organisation; and more specifically, since we are
speaking here of organic life, it is that particular kind of organ-
isation which is found in protoplasm, manifesting itself through
thie possession of certain vital properties. These are, in a sum-
mury way, nutrition, growth and development, reproduction,
and tropistic or adaptive movements. For an object to be
pecognized as living in the biological sense it must display in
jreater or less degree all these fratures, none of which is solely
 peculiarity of living bodies, and all of which are organized.
Organization in fact is the keynote to the biologist’s concept of
life. For him it refers to the particular arrangement of struc-

ies, yet he reserves the term especially for living bodies and
this manner admits of its peculiarity. His idea of organiza-
i
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 hodies is trophic, that is, concerned with the growth and
slaboration of cell products. Another extremely important
structure lying close to the nucleus is the confrosphere or
attraction center and the minute dot of cytoplasm lying in the
middle of it is called the centrosome. Both arc parts .w* the
reproductive apparatus, and where they are lacking, as in the

tion relates to two specific features in all living matts
first, the special disposition of parts that are structural
different; secondly, the cobrdination of organic functio
in a way that is calculated to achieve unity and simplici
In order to get a better notion of what organic life mea
let us select a typical cell and see just how it is bu
and how it works, Since it is the unit of biological life
can learn from it practically all the fundamental concepl
that lie behind the wonderful organism which we call th
Jiman body.

2, The Structure of the Cell

Protoplasm is a jelly-like or viscous materinl resembling
white of an egg. Tt represents the substance of the cell and
generally, though not always, surrounded by a definite wa
We may think of it as composed in the main of two constity
ents, namely, evioplasm and n nucleus.

The first thing to be noted among the cytoplismic conten
of the cell is a network or reticulum which has the appenrang
of & sponge and is therefore sometimes referred to us spongh
plasm. Enclosed within it we find small open spaces known |
vacuoles. These may be persistent or temporary. If they @
close nutritive particles they are called food vacuoles; if the
have the power of suddenly contracting and thus ejecting the
cantents they are referred to as excretory vacuoles. Al
scattered throughout the reticulum are a number of importas
bodies known as plastids. They are differentiated portions ¢
protoplasm and are presumed to act like dynamos in radiatin
physiological energy for the life work of the cell. Clondria
somes are small threads, rods, or granules, quite constant |
the various kinds of protoplasm, Close to the nucleus there |
tiny system of rods known as the Golg bodies. Most cytologist
arc agreed that the function of both chondriosomes and Golj

neurones of the adult nervous system, cell division does not
take place, The term plasmosome is reserved for certain
substances that are invisible to the eye of the scientist, yet
are presumed to exist because of the swellings that their
by-products cause in the cell body. Finally we Ewé.b
enumerate the paraplesmic substances which, while discern-
ible in cytoplasm, are really foreign to it. Such sub-
ces include granules of calcium, pigment, fat globules,
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M_EEE_., e ity ML 3. The Chemical Composition of the Cell
On the inside of the cell there is a seemingly smaller ¢l 1t is impossible to distinguish between a living and a non-
 living substance solely on a basis of chemical constituents,
for an analysis of protoplasm reveals such familiar elements as
garbon, oxygen, hydrogen, sulphur, nitrogen, phosphorus,
ol celera, the total weight of which is accounted for both before
und after life has ceased. However, there is a recognizable
difference in the way that these elements are combined. In
fuct the complexity of such syntheses is so involved that we are
ynable to devise a formula which adequately expresses the
chemical structure of protoplasm. The molecules of which it is
womposed are enormously large and intricate, as compared
with the molecules of substances that have never been alive.
To resolve o cell chemically entails its destruction. The results
obtained by such analyses can therefore be accepted only imz.
qualification since the passage from life to death causes in-
pumerable structural changes in the form of decompositions
and recombinations. As a result the compounds found in dead
matter offer us at best only an incomplete idea of what the
gomposition of living protoplasm is like. From what we can
githier by this indirect method it is concluded that living )
lodies resemble colloids. They maintain their integrity to a
marked degree and are only selectively permeable by outside
substances. Again, whatever their actual structure, there is no
doubt that the extraordinary properties of surfaces character-
Istic of colloids play a large role in protoplasmic phenomena.
e components of living bodies are both inorganic and or-
ganic. Among the inorganic substances water is most abundant,
nresenting nearly 80% of the total contents. Salts are also
sresent in the form of chlorides, carbonates, and phosphates of
yodium, potassium, ammonium, calcium, magnesium, and iron.
Oxveen and carbon dioxide are found in solution. The organic
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has been chemically treated it is found that a portion of i
network stains and a portion does not. The former is knoy
us chromalin, the latter as linin. The entire protoplasm
content of the nucleus is called nucleaplasm. A cell may ne
have any definitely outlined nucleus. In such cases the nucle
material is scattered throughout the body of the cell in th
form of granules. On the inside of the nucleus a smaller steil
ture is often found which is called the nucleolus. Its purpost
not exactly known, but since it disappears when the o
divides it is thought to hold metabolic reserves for the repre
ductive process. When the cell is in the resting stage, that |

when reproduction is not taking place, the chromatin appes
as granules dispersed in strands about the linin network. By
in the course of reproduction these granules are arranged in
filament called a spireme, something like a string of bead
The particles composing the filament are given the name ¢
chromosomes. They are definite in number for each species:

living thing, for example, forty-cight in the case of man. Eue
chromosome is in reality a packet of sub-microscopic entitie
known ns gewes. These latter structures are probably the mo
important elements of all protoplasm, because of the part the
play in the transmission of hereditary characters. At certaif
places in the nucleus where the various strands of chromatis
material cross each other, little net-knots or karyosomes som
times form. They are not to be confused with nucleoli, I
conclusion we note the presence of small perforations in th
nuclear wall which establish a direct connection between th
nucleus and the cytoplasm, so that it can be said that the livin
substance of the cell is one physical continuum. (1)
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traces of systematic differentiation can be found other than th simple cleavage of its nucleus and cytoplasm; mifosis or indirect

vell division, so described because there must be some previous

like an amaba or & paramecium, But by the time he is born preparation of chromatin material and centrosphere before the
equipped with an array of organs that is unbelievably involyed el separates into two; budding or the multiplication of cells in
For metabolism he has the digestive, circulatory, respiraton pertain portions of the organism, thus giving rise to specialized

and excretory systems; for protection; support, and motion, th wreas or buds, from which new individuals may be evolved;
1 sporulation or the formation of tiny nucleated masses of proto-

plasm called spores.  Each spore, cither by itself or through
unlon with another spore, is capable of growing into n new
Individual, but only in the former case is the method asexual.
e common feature about all the agamic modes of reproduc-
tlon is the absence of any special germ plasm or sex mechanism.
The case is quite different with gamic modes of reproduction
‘which always presuppose the development of special units
walled gametes or germ cells. Such, for example, are the human
yperm and ovum, or the pollen and ovule in flowering plants.
Although virgin-birth (parthenogenesis or ephebogenesis) is a
recognized phenomenon of nature, gametes as a rule unite in
puirs to form the unicellular organism known as a sygote, which
An turn divides by mitosis and grows and develops until the
parent stock is effectively reproduced and provision thus made
for the continuance of the species,

nervous system; for the continuance of life, the reproducti
system. All of these arrangements have been fairly well pe
fected during the period of gestation, and illustrate the phe
namenon of development. We might state the whole matter§
mion way by saying that development is growth plus special

tion.

iii. REPRODUCTION

Reproduction includes the whole sequence of events by
which new individuals arise and life is perpetuated. The ot
ganism, as a distinct entity, is mortal, and if the species is to b
provided for, new individuals must be produced from material
supplied by the parent organism. It is often and correctly sa
that the major functions of protoplasm center around th
contrasted activities of nutrition and reproduction. This doe
not imply that such functions are sharply circumscribed, b
merely indicates the direction of different vital energies toward
two particular ends, namely, the preservation of the individual
and the continuance of the species. In man it is impossible tg
consider either metabolism or reproduction apart from hi
sensory and motor mechanisms, or even from thought and
volition; for on the higher levels of life these activities, and
ﬂ%&v:w reproduction, have definite psychological implica
tions,
The modes of reproduction are either agamic or gamic. Thi
agamic type includes amifosis or direct division of a cell by &

iV, ADAPTIVE MOVEMENTS

Adaptation refers to the structural and functional fitness
~which protoplasm manifests in making its adjustment to en-
viroument. Whether or not it possesses & nervous system,
Ahere is an innate tendency in every organism to react in a
tefinite manner to external stimuli. Such tendencies are known
W (ropisms and their presence is proof of the natural selective
ability of all living matter to equip itself more perfectly for
dstence under the conditions of its environment. (3) Proto-
plasm conforms to its surroundings in various ways. It is

/
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(2) Hopkins, F. G. Some Chemical Aspects cience,
() On taonloal e
topic of tropisms and their relation to human life, v. T
“omm«.o.-b&i«%&g&é. Phila.: Lippincott, _e»...u-w. m.
(4) Sharp, L. W, du Iniroducti d I
i 1926, o 96 on to Cyiology. N. Y.: McGraw-H

SECTION 2. THE PHILOSOPHY OF ORGANIC LIFE

PROBLEM 4
THE THEORY OF MATTER AND FORM

1. The Meaning of Hylomorphism

For Thomas Aquinas, the explanation of the inner structure
or nature of physical bodies is based upon the hylomorphic
Aheory of Aristotle. Whether such bodies are living or non-
lving makes no difference as far as the terms of the theory are
concerned, for it is designed by its broad metaphysical outlines
1o include both. Aristotle taught that every corporeal sub-
stance from the lowliest mineral unit up to the highest psycho-
physical organism which is man is composed of two principles
hat lic at the very roots of its being: the one Jylic or material,
Alie other morphic or formul. The relations that obtain between
{liese two factors are those of natural complementation, since
each principle is an incomplete substance; each is necessary to
i other; and only when both are intimately knit together is
the perfection of existence or the perfection of life actually
oved. et us see how this hylomorphic concept of matter

i form originated.
2. The Notion of Accidental and Substantial Change

~ Things are constantly altering their aspects around us.

oh changes of course are purely accidental, for even though

thuy bring about differences in the thing involved, they do not

Wect its essential nature. We might think of them in general

W surface-changes. Most of them are amenable to the observa-

Jon of our senses. Aquinas, following Aristotle, distinguishes
Fey
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three kinds of accidental change. The first is local mati
easily perceived when bodies change their position in spe
The second is change in quality, like the kaleidoscopic va ;..
of hues or colors in nature. The third is growth and s
in the materinl mass of objects, or quantitative &s:nu _
these different sorts of mutation have one factor in commos
as much as they fail to touch the real inner nuture of the this
involved. ﬂ
Substantial change, on the other hand, is quite differ
Here we are dealing with another kind of event, one w hi
penetrates to the inner core of the thing and mukes it over i
something entirely new. In this case it may be said ES
thing simply is no longer what it was but something &8 T
nature is changed, Thus if an orange which we are holdi;
our hands were suddenly turned into a living raugw
ism, we would regard the change as drastic. Yet n:u
thing, in point of fact, actunlly happens to it every i
it is eaten and converted into protoplasm. Here is a go
example of substantial change which it will pay us to exami
more closely,

3. The Hylomor plic Implications of Substantial Change
When the orange is transformed into living tissue there
obviously something which remains throughout the ch
for we can note the effects of the assimilative vanup y
permanent substrate, in the linguage of Aristotle, is

which the substance of the orange is constructed. They are

primary matter, or the principle of indetermination which

mukes possible the change-over from orange to protoplasm;

anid substantial form or the determining principle which ac-
wounts for the fact that an orange is the particular kind of fruit
that it is and not something else. Each of these two basic
constituents, it should be observed, is real, even though their
yoality is arrived at by a deductive process. The very fact that
the orange is able to nourish the body should be reasonable
enough proof for the reality of primary matter, that is, of
permanent substrate which mukes the conversion of sub-
stance possible. On the other hand, it is equally true that this
wume material substrate loses 883&5« real in the dissppear-

utice of the orange, just as it gains something by metabolic
gonversion.  Further, when in the course of the change the
substantial form of the orange disappears, its substrate im-
‘mediately takes on the new form which is that of protoplasm.
Nhus there is no moment when the material substrate lacks a
form or when primary matter is without a principle of deter-
mination. In fact the two are regarded as inseparable for the
pesson that each in itself is an incomplete substance, represent-

lng therefore only part of the nature of the thing under con-

sideration; and existence with only a partial nature is, meta-

physically speaking, an inconceivable kind of existence. Either
“we have an orange, precisely that, and nothing else; or we have
something that is different from an orange. There is no such
{hing, really, as almost an orange.

4. The Terms of the Hylomorphic Theory
From observations on substantial change of the sort that we
have just described, it is easy to understand how the outlines
i u vast hylomorphic theory, designed to explain the inner
bructure of all physical bodies, should have occurred to Aris-

left of it, namely, its material substrate, E_E&:.—Ew ]
88355«53 What the orange loses, according to Aristo

is its substantial form, and what its material substrate 93
is the substantial form of protoplasm. It is possible then, &
simple inference, to indicate the fundamental parts ¢
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the limits of our sense abilitics. We must rely on intellecty
criteria in judging the merits of the hylomorphic theory. It
not a scientific but & metaphysical explanation of the inn
structure of things, an interpretation of the data of observatio
It is based upon principles that lie at the very roots of physie
nature by its proclamation of the philosophic ultimates of
or what a thing is, and potency or what o thing may becom
Both biology and psychology stand in need of o great deal
unification, and certainly it can do no harm to test out agai
such & splendid synthetic theory by applying it to the ne
actual knowledge that is accumulating in scientific o har
tories. Though large in outling, there are no limits set upon th
hylomorphic concept by the smallness of the specimen und
consideration. Tt applies equally well to the inorganic unit, !
the biological unit, to the psychophysical unit. Trrespective g
the size of such units, of their living or non-living character;|
simply affirms their essential composition of primary mutt
and substantial form. (1)
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vided we understund what is meant by such descriptions,
lyvery machine is an organized system, Its parts are so inter-
related that the whole, as a cause, is adapted to the attainment
ol certain ends, as an effect. (2) This concept might be equally
~well upplied to a universe or an amaba, but with a difference
ol course. The universe is a purely mechanical system, operat-
g secording to the laws of external design. An amaba, on the

, other hand, represents u special organization of matter which is
will likely be puzzled by his answer until you realize that whalll 1y iled in its functions by the laws of internal design. The

Iep R apaliouis ok marsly, o erganic litn nt o A0l pame thing is true of the human body which is much more
ceivable kind of living existence. Let us take Thomas Aquit omplex zms the amaba, “The o_.nuu.uwacz of our body " says
as an example of this ultimate attitude. At the outset mnur Carrel, “is not similar to that of the machine. A machine is
be noted that his whole point of view is a a_nce_a?zgp womposed of muny parts, originally separate. Once these parts
personal observations an the basic facts of life. All vital s Are put together, its manifoldness becomes unity. Like the
ities, such as metabolism, growth, and adaptation, are n Wuman fndividual, it is assembled for a specific purpose. Like
of movement;: and, movement: for: Aguinas means.any K i, it is both simple and complex. But it is primarily com-
change or alteration. Next, all vital activities proceed DdB.. \ plex and secondarily simple. On the contrary, man is pri-
organism itself, This is obvious enough when we reflect .._ “murily simple and secondarily complex. He originates from &
the organism possesses inherent abilities to nourish and 4.,, ingle cell. This cell divides into two others, which divide in
their turn, and such division continues indefinitely, In the
tourse of this process of structural elaboration, the embryo
petiins the functional simplicity of the egg. The cells seem to
pemember their original unity, even when they become the
elements of an innumerable multitude. They know spontane-
ously the functions attributed to them in the organized
hole.” (3) Driesch sums up the whole case very succinctly
_ﬁ_ he says, referring to the living egg: “It is a ‘material
system’ Ega_uamﬁraanvriﬂ. . . But it s nol a me-
¢ anical system.” (4) The difference is enormous and touches
\o metaphysical basis of the distinction between matter-in-life
4 matter-outside-of-life.
..2____55.. philosophic attitude we evolve in attempting to
plain the nature of the organism, there are certain generally:

PROBLEM 5
THE NATURE OF ORGANIC LIFE
1. The Metaphysical Concept of Life
Ask the philosopher what he means by organic life and y

duce jtself. Such features are signs of the spontaneity of li
Finally, all vital activities have the effect of wﬁqaamua
same organism from which they emanate. At least this is ti
primary effect because it is only when living matter has secun
and utilized the things that are necessary to its own life th
it can transmit energy to other bodies. Tt is chiefly by virli
of this third quality which he calls immanence that Aquin
differentintes between vital and non-vital forms of moveme
Life, then, means any kind of spontaneous and imman
movement. (1)

Because protoplasm is an organized system, it is co
referred to in terms of & machine. The eye, or ear, 2.28
whole body of man, is often described as a mechanism of
ing delicacy. There is no quarrel with this .583%3.

50
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recognized facts that every theorist must take into accoun:
Each of these facts constitutes what we may call a primas
dutum of organic life. They are: the unity of the organism; th
inner design of its processes and their »ilal characler; lhe €
ordination of ils living energies with the closed mechanical sysie
of the universe, Interpretions of life are usually grouped und
two general headings, accordingly as they attach a mechanist
or & vitalistic meaning to the activities of the organism.

2. The Mechanistic Theories of Life

Howsoever they may differ in form and exposition, mech:
nistic theories huve certain features in common. All of ther
agree, either explicitly or implicitly, that vital phenomena &
merely so many forms of material encrgy—physical, chemical

i point of view represented by C. Lloyd Morgan and the
advocates of emergent evolution. Margan distinguishes in the
wvents of nature between what he calls resullants, which are
fully known when their components are fnown: and emer-
gends, which are unpredictable even when their eloments are
rocognized. The latter are discoveruble in non-living matter
bt are particularly characteristic of life which is an emergence
from special complex collocations of chemicals, Mind itself
finully came into existence when these new modes of unpredict-
ble relation reached a sufficiently intricate level. (6) The
theory of emergent evolution has gained a wide following and
marks & new point of departure for several other theories of a
kindred nuture. Bergson's dan vital, Alexander’s space-time
watrix, Smuts's whole-making principle, Whitehend’s vision of
1ie universe as a fotum arganécum of which the living organism
I an exemplar, are all expressions of the emergent idea. (7)
1y ench of these theories it will be found, upon close examina-
‘thon, that the lines of demarcation between matter-in-life and
sten mntter-outside-of-life are practically wiped out. There is no
scparately. We may distinguish three important types ¢ ewsential difference between emergence in the physical realm,
und emergence in the biological and mental realms. And even
Ilough the theorists deny the adequacy of physical and chem-
el laws to explain vital phenomena, yet they oppose any form
of vitalism which refuses to postulate the emergence of life
from matter.
(. Theistic mechanism argues that matter may have derived
is power to produce vital effects from an external source,
ypecitically a Creator. This power could have been transmitted
{rotn ane organism to another. 1f such is the case, then living
matter does not require any special principle or biotic force to
weount for its peculiar propertios since it already possesses
i inherent ability to live. U. A, Hauber has recently defended
fown of this sort. (8)

!
i

of a vital principle or special E“.un foree to account for
organization of life is an unwarrunted because unnecessas

A. Absolute mechanism pictures the whole world of physical
reality, both living and non-living, us the result of the mutul
interaction of the forces of matter, Organic life, therefore,
an effect of the inherent capucity of matter to live. Le Dantee
Darwin, Huxley, Haeckel, and the majority of the evolution
ary biologists who were prominent at the close of the 19¢
century, are associated with this extreme attitude. Amang thy
modern exponents of & thorough-going materialistic monism
J. B.S. Haldane is conspicuous. (5) 4

B. Restricted mechanisn: holils to the idea that life is u unigy
kind of activity, requiring for its description terms that traz
scend the naive concepts of an absolute machine-theory. It
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xaongcsgaagﬁgossznrgwogﬂg the
laboratory; and the physical and mechanical vavm&on mani-
fested by living bodies are the same as those displayed by
fnorganic bodics.” (9) There is still the phenomenon of im-
manence or intrinsic design which is not accounted for by the
{erms of physical or chemical transformation. To say that life
s & species of emergence from inorganic matter or E-..%n&n»
cllocations of non-living substances made imperative the
appearance of life, implies that a higher kind of structural
wnd functional organization can emerge from & Fﬁa... Since
4 vital principle is denied, the only thing left to explain such
emergence is the inherent power of matter. 51.. the forces a
matter constantly tend in an outward dircction, since their
patural disposition is always to place their naann.. outside the
subject from which they proceed. Vital ?:o»mouu. on the
ontrary, have a uniformly constant Es.pa direction. Thomas
Aquinas expresses the duference very bricfly when he says:
#The former type of activity is a perfection not of the ngent
which moves but of the recipient which is moved; the latter
type, on the other hand, perfects the agent m.m&... (10) The
theory of emergence fails to recognize this aﬁoﬂuou By at-
tributing to matter the ability of readapting itsell from ex-
trinsic to intrinsic design of operation, it violates the law of
causality because it supposes an effect which transcends the
\known powers of matter; or because it predicts, without logical
srounds, the emergence of & more perfect existence such as is
_mﬂ. from a less perfect existence such as is matter. If g
\were some reason for this prediction, the case would be differ-
ent. But emergent evolution makes no provision, in the terms
of its theory, for any life-giving agency, either outside B.Eno
e organism, to account for the fact Eﬁ:mupng—:wz&aw.
At the same time that it invokes the laws of nature to explain
(e emergence of life through inherent capacities in matter, it

J. An Esaluation of the Mechanistic Theories of Life

A. One of the main difficulties in the way to an acceptane
of any mechanistic theory is what we have already referred b
as the fnternal design of all biological functions. Even if w
were to agree with the view that organic life may be express
in terms of the general laws of matter, there is still a distinetic
between living and non-living matter which is not explainge
It is not because of the special nature of its physical encrgie
nor because of its extraordinary chemical complexities, th
protoplasm is differentiated from inorganic matter, but becas
il wtilizes all ils forces loward the realization of an intrinsic end
which is the preservation of the total organism. Even th
simplest analysis of cell life reveals that no single function §
- independent of the whole system. It is the immanent manne
in which these functions are related back to their point @
origin, or the reflexive orientation of its energies, that con
stitutes the real differentia specifica between matter-in-life an
matter-outside-of-life. To say that matter-in-life has an i
herent capacity of self-ndaptation means, in effect, that it h
metabolic powers, that it grows and develops and reproduce
after its kind, and further that all these particular ends ai
secured for the sake of a more fundamental purpose which
concerns the organism as @ whole, Tn matter-outside-of-life, o
the other hand, there are no evidences of such intrinsic finality

B. Another weakness of mechanism, especially that form o
it which we have associated with the theory of evolution, is i
inability to fit in with the metaphysical notion of causality
Every effect must have an adequate explanation, and no effeg
can be disproportionate to the principle from which it is dé
rived. It cannot, for example, exceed its cause. Now let u
suppose the essential correctness of Mercier's views in saying
that *“ the chemical transformations that occur in living bodie
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properly regarded as effects, not causes, of life, then it ma;
argued that the various forms of energy manifested by
organism are not self-directive; but depend for their recept
and relcase upon some principle which itself is not energy,
which controls the amount and disposition of such phys
chemical, and magnetic forees as are necessary 1o the life of
organism, Again, the epigenetic character of growth and
velopment, as the organism advances from simplicity to
plexity of structure, establishes without a doubt the proses
of peculiar forces in living bodies not discoverable in a pus
mechanical system. But there is still the need to explain ¥
such energies are unified und directed to one specific goal whi
is the actual formation of the organism, Finally, there mug
some reason for the fact that the material forces of the univ
are converted into vital energies. ‘o say that an organism
living because it functions in a vital manner is merely a |
statement of the problem at issue which is to give the ultim
reason for the vital character of such phenomena,
B. Driesch’s theory is founded on experimentation tha
definitely conclusive, we think, against the cluims of mech
nism. But it is unfortunately vitiated by an inaccurate use
Aristotle's concept of entelechy. Some of his statements g
_ Bmuuwu. reconcilable with the Stagyrite's teaching, as when
}ﬁ».gi_uaaa\&sn else are ut work, nnd this ‘som
thing clse” acts in a teleological, o whole-making way." {!
To repeat, however, what we have dlready said, the Ar
totelian iden of entelechy refers to something that is primar
entitative and secondurily operational. Again, the postula
of more than one vitul agency in the organism, such os ef
g&.&.&é.t&ﬁ&w opposed to the very evident
upon which Driesch establishes his theory. If there is of
phenomenon which more than uny other hus impressed its
upon observers it is the fact, of biological unity in the organiss
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#hlch means that ull vital activities are subscrvient to one
Wit purpose, namely, the perfection of the total organism.
sther fact, perhaps not 0 obvious, yet a logical deduction
s the manner in which structures and functions are co-
inuted, is the substantial charcter of such unity, Buta
rality of vital agencies can hardly be reconciled with the
lon of cobrdinated behavior, just as anything short of a
uhstantial union between the principle of life and its material
ulstrate is st variance with the phenomenon of physico-vital
Wity which the organism manifests.

(. The most satisfactory interpretation that has yet been
yule of organic life is the hylomorphic theory of Aristotle.
ieting with the fuct of biological organization, it accounts
{he vital quality of organic functions, and for their whole-
s and unity, by the supposition ‘of a principle of life, an
telechy or specifying fictor, which is distinct from its mate-
jul substrate at the same time that it is substantially con-
slied to this materinl substrate. The facts upon which the
Watilinted existence of a principle of life is founded are as

(i) Despite its differentiation of material parts an organism
wmsesses unity of function, It moves, responds to stimuli,
thes und feeds itself, carries on complicated chemical re-
ptions, increases in size, and multiplies. The term of all these
v sctivities is, first, the organism, not something extrinsic
i It; secondly, the whole organism, not any particular part of

Identity of purpose like this cannot be the outcome of
gregating material units, such as molecules, atoms, protons,
jectrons, and so forth; rather it gives unmistukable evidence
ypecial kind of unity, hiological in character, effected in the
sence of an amazing complexity of elements and forces,
nnstuncy of organization like this must have some reason
el it, since it cannot be seli-explanatory.
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(b) When it is said that growth is a vital process, we do ne
mean to imply that all the physical and chemical proces
involved In metabolism are vital activities. It is obvious th
all the changes in food material up to the actual building
such material particles into the protoplasmic system repres
transitive forms of encrgy. But all these are merely so ma
E.mma.-g Stages necessary to the functions of assimilatic
It is the intus-susception of food, in excess of the amounts th
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Wleroscope, the elements of which the organism is composed
~ pover appear disconnected, nor do they suggest that they have
1 brought together by chance. What we have said of growth
I particular is true of every living process. After a careful
survey of all the important researches in the field of physiology,
McDougall concludes “that no single organic function has
i found to be wholly explicable on physical and chemi-
ul principles; that in every case there is manifested some
power of selection, of regulation, of restitution, or of synthe-
, which continues completely to clude all attempts at
echanical explanation. Even so simple a process as the se-
gretion of fluid through a very thin membrane shows itself
16 be other than, and more than, & process of filtration or

mosis.” (17)
(¢) One of the most remarkable features about the organism
I Its ability to restore damaged parts. If any portion of the
stoplasmic system is wounded the whole organism exhibits

39».]99.3»5?.__3«:3&&&:5:«3& A, chemi _
??ﬁﬂ_ﬂ:? formation of salt; 8, mechanical HN«E» in whie an altered mode of reaction. The normal course of metabolism
&..:v&.E_.us__. up from material already existing in solution; C, absorpth more limited in area as vital energies are concentrated in an

sllort to heal the injured part. Other phenomena of regenera-
Hon, based directly on experimental evidence, reveal the flex-
s nature of organic life as contrasted with the rigidity of the
wchine and the immutable character of physical and chemical

nucleus and gradually extending outward. Intus-susception o in the organism. Thus in the early embryonic stages of
mﬂr.w osﬂ__gm.. means absorption of food or conversion QUM W amphioxus or a sea urchin, cach cell can play every role of
o 4 totally different substance. Again, the crystal i porphogenesis. The role it actually plays is merely a function

_Eng..___&«ggﬁ_ energy, whereas the living body is real i Its position. But what, it is asked, transforms such equal
55525853 it grows. Finally, it is impossible tg tentialities into realities? It cannot be anything from with-
&:_. ur.c:m s S.Nnuﬂwﬂuung.w va“rmuw v“h&a“.—.ﬁ ni; it, for external agencies, light, gravity, et cefera, have no

¥ one [ ! 1 1

Whether viewsd with nrnoﬁﬁzﬁ:ovd. i SEEWM_ wh : on ontogenesis. Nor can it be due to chemical processes

Mhin the organism, since, as Driesch points out, 8—«.3&.
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Appropriate substantial form after the life of the body is
¢. But all of them, from the moment of their conversion
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cannot do these things for the simple reason that by taking k
to pieces you would not merely disperse an aggregate but we
destroy a whole.” (21) mzv-gzacaqaguo: | i paggeal 3
counted for only on the supposition that a single FSB.F 4 s__a _Em:ue_u of all the activities of the organism. Finally,
ciple of life exists within the organism.
C. In Aristotle’s definition the body is referred to as
tentially alive, because, :uE.ZnE?nB&vw.asEv
it is merely capable of life, This leads to the real es
tinction between living and non-living bodies. .—.»Eam
criterion the Aristotelian formula agere sequitur esse,
draw up a comparison ggﬁ.&ngﬁ&i&go
and that of any species of inorganic matter. In ¢
ngwﬁ involving non-living substances, as O"Toole vo
Egrggpma_gﬁs?aﬁgr?
Ensgsgma %rggpggﬁﬁw £}
constant.” (22) Further, the energizing of an organism j
sents a striking contrast to that of non-living B__:ﬁ.. T
former is decidedly peculiar, and finds no absolute counterp
in any purcly materinl system of interaction. The ma .._
tricate machine, the most ingenious arrangement of elemes
like & watch or an electric robot, is, 595858.-3&
“simply the assembly of its parts, the arithmetical sum ¢
of all the cranks and nuts and screws which it may be found
contain, You can take a machine to pieces, examine cach o
component parts separately, and put them together ag
- A living body is not susceptible of this treatment.” "y
Hnwgunogngﬁnvaah&g if disorg;
could assemble itself, much less how any of .38»»88&
could reproduce the whole machine, Yet this is what an ¢
ism does when it repairs or regencrates itself.
Again, the living body represents a vast assembly of physt
units of matter. Each of these units has an 3&83.
own before it enters the organism; each will repossess it

_ o [unctions of matter-in-life and those of matter-outside-of-
v |s based :voanacmv.o—gggmco% In the
of the former, it is intrinsic since the direction of its en-
laing is inward, toward self-regulation and seli-perfection.
i the case of the latter, the design is outward. Here indeed
¢ lind the ultimate basis for the distinction of vital from
Jurely mechanical operations. As O'Toole says: * The radical
Wilerence between living and non-living units does not consist
the possession or non-possession of an entelechy, nor yet in
i peculine nature of the forces displayed in the execution of
Il functions, but solely in the orientation of these forces
iwirds an inner finality,” (24)
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