OBSERVATIONS ON THE PRINCIPLES

OF VITAL AFFINITY. PART ll. FROM

THE TRANSACTIONS OF THE ROYAL

SOCIETY OF EDINBURGH, VOL. XVI,
PART I, PP. 305-344



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649321377

Observations on the principles of vital affinity. Part II. From the transactions of the Royal
society of Edinburgh, Vol. XVI, Part III, pp. 305-344 by William Pulteney Alison

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



WILLIAM PULTENEY ALISON

OBSERVATIONS ON THE PRINCIPLES

OF VITAL AFFINITY. PART ll. FROM

THE TRANSACTIONS OF THE ROYAL

SOCIETY OF EDINBURGH, VOL. XVI,
PART I, PP. 305-344

ﬁTrieste






OBSERVATIONS

0y

THE PRINCIPLE OF VITAL AFFINITY.

PART IL

BY

WILLIAM PULTENEY ALISON, M.D, F.R.B.E,

PROFESOE OF THE FRACTIOR of MEDICINE 1N THY UNIVEBRITY OF EDINBUEGH.
.

FEOM THE
TRANSACTIONS OF THE ROYAL SBOCIETY OF EDINBURGH,
Vou XVL, Past [IL

EDINBURGH :
PRINTED FOR THE SOCIETY BY NEILL AND COMPANY -
PUBLISHED BY ROBERT GRANT & SON, 82 PRINCE'S STREET; AND
T. CADELL, STRAND, LONDON.

MDCCCXLVILL.






308 DR ALISON'S OBSERVATIONS ON

which result from it, and of the period when it must have been first exerted on
the earth’s surface, enables us to assert with confidence, that by means of it,
the whole organised creation has been, as Dumas expresses it, the offspring of
the air; and that it was by enabling the rays of the sun to excite this action
in certain particles of matter, existing in the atmosphere, but destined to be
either the first specimens, or the first germa of vegetable life, that “ a beneficent
God,” to use the striking expression of LavoIsikr, * has strewed the surface
of the earth, first with organized structures, and then with sensation and
thought.”

In proceeding farther to inquire into the laws of Vital Affinity, we must
always keep in mind the general arrang or classification, long ago made
by Dr Prout, of all the organic compounds, of which any organized structures,
vegetable or animal, are composed, into three groups or classes, the Saccharine or
amylaceous, the Oily, and the Albuminous ; and the important observation, I be-
lieve first made by him, that the food of most animals contains all these com-
pounds, and that no complex animal structure can be maintained without the
concurrence of at least two of these kinds of compounds in its food.

I do not think it is going too far to say that we have now a general know-
ledge of the laws-or conditions under which all these compounds are formed in
living bodies, taking the starch formed from carbonic acid and water as the foun-
dation of all. But we perceive farther, that that these laws, varying in diferent
parts of the same structure, and at different times in the same parts, and being of
iransient duration in all, are liable to an influence of time and ¢ place, and in

ls to a farther influence of mental changes, which is quite analogous to the
vital actions, both of museular and nervous organs, but is strongly contrasted
with the uniformity of the laws that determine the changes of inorganic matter.
And if this be so, we may assert that considerable progress has been made, both
in establishing and in illustrating the doctrine of vital affinity, as & first principle
in physiology.

I The formation of Oil or Fat in living bodies is, perhaps, that part of the che-
mical processes there carried on, which is now the best understood, and the study
of which gives us the clearest insight into the nature of vital affinities. We need
not enter into any of the simply chemical questions as to the mode of combination
of the fatty acids and bases in the different kinds of fat; it is sufficient for our pur-
pose to observe that they are found very generally, though very variously disposed,
in almost all vegetables and animals, and even in the earliest stages of their ex-
istence ; the store of nourishment contained in the seed and in the egg, contain-
ing a proportion of fatty matter. And though there is considerable variety in
the different kinds of fat or oil, they all differ from the varieties of starch, by

having a much smaller proportion of oxygen, and, of course, a larger proportion
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in the metamorphoses to which starch is liable in a living body ; and as we know
the importance of oxygen in maintaining (in one way or other} all vital action, the
latter supposition is more probible.

If, e. g., we suppose 4 atoms of starch to yield 2 of fat, we must subtract from

48 0C 40H 400
240 20H 20

leaving 24 C 20 H 38 0=20HO 8 CO?+15C:*

s0 that on this supposition 15 atoms of carbon are set free, and as these do not
appear, they must unite with the oxygen of the air, and take the form of carbonic
acid ; and then the fat which appears, together with the water and carbonic acid
thrown off, will account for all the elements concerned in the action. In this pro-
cess, therefore, supposing the quantities of starch taken in, and of fat formed to
be as above, 30 equivalents of oxygen must be absorbed ; so that we perceive the
use of oxygen in the change, and the necessity of its presence, although the fat
formed contains so much less oxygen than the starch.

That this should be the real nature of the change is just what we ought to ex-
pect, if, agreeably to the supposition formerly made, the starch taken into the
blood of & living animasl, is acted on at certain parts of the body by two powers,
and divides itself between them, viz., a vital affinity, in which carbon is the chief
agent, which leads to the formation of fat, and the simply chemical affinities, ex-
erted chiefly by oxygen (continually taken into the bleod), by which, if removed
from the living body, we know that it would gradually be resolved into carbonic
acid and water. And that this is the real state of the case we are fully assured
by a simple but very important observation, viz., attending to the effect of exercise
on the formation or deposition of fat in the living animal body. As we see by the
numbers given above, that a certain amount of oxygen must be absorbed, and a
certain quantity of carbonic acid and water, formed by its help, must be excreted,
to enable starch to yield oil or fat by the process there represented, we can un-
derstand that moderate exercise should favour the change; but when exercise
is carried beyond a very moderate extent, we know that the circulation and res-
piration being much accelerated, and the quantity of oxygen taken into the
living blood being much increased, the effect is, to increase the exhalation of car-
honic acid and water, and proportionally to diminish the deposition of fat; 4. ¢., to
give a preponderance to the simply chemical affinities exerted by the oxygen,
over the vital affinity, which would tend to the formation of fat.

From this simple fact we may infer, 1. That the vital affinity by which oil is

* It need hardly be said, that all thess numbars are given, not es indicating the exact changes
which take place when the organic compounds are formed, but ouly as illustrating their general nature.









