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» PENVSTCES AN ALY SIE.

THE Art of Healing is served by many willing hands.
The God of Medicine, like the Hindoo Vishnu, might have
been represented as a benign and far-reaching power, with
many arms outstretched to supply the wants of men.
There is, in truth, no study that opens up so many avenues
of knowledge, no research that makes use of so many of
the rich veins of thought, connected with other regions of
Science,

So many and various are the materials relating to
Biology or the Science of Life, recently brought to light
by scientific labourers of all kinds, that in attempting to
give an account of the progress of medicine, the difficulty
of the task will be, how to limit the range of our quest so
as to give a sufficient explanation of the selected subjects,
and to avoid a mere catalogue of names and discoveries.

I propose, therefore, at this time to speak only of the
additions to Physiological Science which have been drawn
within very recent periods from Chemistry, and the other
Physical Sciences.

This age has truly been abundant in the materials of
which science is built up—rich in well-attested facts, and
in the principles resulting from their colligation : in facts,
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Since this time many other organic substances have
been made either directly from the elements or interme-
diately through an ascending series of alcohols and acids.
Formic acid, a secretion of ants, and bodies as high in the
scale as Benzole (C, H,), have been produced by the direct
union of the elements. And many other bodies have been
made indirectly—such, for instance, as Alizarine, a com-
ponent of madder dye; Coumarin, the odoriferous prin-
ciple of the Tonka bean; Leucine, derived from Valeral-
Ammonia, also a product of animal decomposition ; and it
has lately been reported that Neurine, the base of protagon,
a substance extracted by Liebreich from the human brain,
has been formed synthetically by Wurtz,

The methods by which these bodies may be made has
been reduced to a system, by the labours of Berthelot and
Wourtz, Frankland and Duppa. Thus, by substituting organic
radicals for certain atoms of oxygen in organic ether, fatty
products, with a carbon index as high as 12 (C,, H,, O))},
have been obtained, and there is scarcely any limit to this
production,

Much of this success is undoubtedly due to the modern
views of the constitution of organic bodies; not only the
composition, or the relative proportion of the simple elements
in an organic compound, is now sought for; the mode of
their grouping, their structure, is examined ®,

1 Di-amyl-oxalic acid.

* Protagon the crystallizable essential constituent of the brain is a good in-
stance of this mode of investigation. Its composition as ordinarily given is
Cr16 Hoyy Ny PO, but now chemists declare first that it is a combination of
an acid, phospho-glyceric acid, with a base, neurine =C:H,:O_N, and then
neurine can be artificially prepared by acting upon trimethylamine by Ethylene
Oxide. Tt is an ammonium in fact, with three of its atoms of hydrogen replaced
by methyl, and one by ox-ethyl, in other words, that it is a hydr-oxide of tri-
methyl-ox-ethyl-ammonium ; the type is thus shown :

K )~. NHy |~ N(CH3C,H, (OH
HEO’ HI*{D’ (CH;)3C, Hy 5{ ) 0=CsH,,N(OH).

T am indebted to my friend Dr Roscoe for this example.
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Here then is a wide field of research opened up by
chemists ; but very recently other important discoveries
have been made in physiological chemistry proper. Fore-
most amongst them are the labours of Alexander Schmidt
and Professor Briicke', on the substances (fibrino-plastic and
fibrino-genic) which bring about the clotting of blood, the
observations of Pettenkoffer and Voit, on the absorption of
oxygen and the expiration of carbonic acid gas, at different
periods of the day; and the exhaustive researches of Dr
Schunck® and Dr Thudichum® on the chemistry of the urine,

Within the last few years also the field of experimental
operations has been greatly enlarged, by the introduction
of new instruments and methods of enquiry.

By the aid of the telescope, astronomers have resolved
the gyrations of nebula, and have brought the moon within
‘a few miles of the earth; with the microscope, anatomists
have unravelled all the most delicate textures of the body ;
and now, by means of tests of marvellous delicacy, chemists
daily perform equal, if not greater, wonders. First amongst
these arms of precision must rank the spectroscope, and
the Nessler test for ammonia.

The spectroscope will give evidence of the presence of the
180,000,000th part of a grain of sodium? the 72,000,000th
of a grain of lithium®. The Nessler test will show 1 part
of ammonia in 20,000,000 parts of water®.

By means of an ingenious adaptation of this latter test,
Messrs Wanklyn and Chapman have shown how to deter-
mine with facility, the quantity of albuminous (organic)
matter in potable water; and by the same method they
can discover minute quantities of albumen set free by

1 Proceedings of the Imperial Academy of Sciences, May 23, 1867,
2 Proc. of Ray. Soc., No. g5, 1867.

3 Report to medical officer of the Privy Council, &c.

4 Elementary Chemistry, Roscoe, p. 230. 15t Edit.

& Croonian Lectures, Bence Jones, p. 180

¥ The Laboratory, p. 256.
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cosm of the human body. And it has here done service,
which in practical importance to mankind may perhaps
rank with any of its astronomical triumphs. In the first
place, the Lucasian Professor of Cambridge, Mr Stokes’,
has applied the instrument to the detection of the two
forms of the colouring matter of the blood, the purple and
the scarlet cruorine, and already his method has been turned
to account in medico-legal inquiries, aiding greatly in the
search for the blood-stains of murder?®,

Dr Bence Jones and Dr Dupré have, by means of the
spectroscope, determined the rapidity of the circulation of
the blood, of the absorption of salts by different tissues of
the body, and the extent and duration of their sojourn in
the organism, and from these experiments they draw the
important conclusion, that medicines when taken into the
system pass rapidly into every texture of the body, taking
with them whatever energy they may possess. It is how-
ever only possible for them to act in those parts in which
they can share in the processes there going forward®,

Dr Bence Jones has also shown * by means of the spec-
troscope that a fluorescent substance, quinoidine, exactly
like quinine in most of its properties, exists in varying
amount in most animal textures, and Dr Thudichum has
recently communicated to the medical officer of the Privy
Council still more surprising results, obtained with this

v Proc. Roy. Soc. X111, 335.

3 Sorby, Letheby, Hoppe Seyler, and E. Ray Lankester.

Dr Bird Herapath was the first to employ the micro-spectroscope in a
medico legal inquiry. The case was that of Robert Coe, who was tried for the
murder of John Davies at Aberdare. The stains were found on the handle of
a hatchet, under the iron ring.

# Let me illustrate this for a moment by supposing a shower or sheet of
alcohol to fall in every part of a room, in many places it would apparently not be
present, no action would occur, where there was varnish it would act chemically
on the resin, where fire was burning it would burn; and in our eyes it would
act chemically, increasing the action there.— Croomian Lectures on Matter and
Foree, p. 8.

S Lectures on the Application aof Chentistry to Pathology and Therapeutics.
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have been shown to be modes of motion of material par-
ticles. It is not surprising, therefore, that the “vital forces”
should have been considered to be correlated to them, and
that eminent physicists should have tried to reduce vital
phenomena to manifestations of purely physical energies.

Whatever may be the result of these speculations, the
principle of the conservation of energy is one that may
assuredly be applied with great effect to the solution of
many vital problems.

Physiologists have already calculated the equivalents
of force which may be produced by the combustion of fuel
in the body, and Dr Frankland has ascertained the heat
value of many kinds of food.

On the other hand, M. Barral has given an approximate
estimate of the different amounts of force lost in different
ways .

Nor are these mere abstract investigations, without
immediate practical application. To take one instance
only—those who are now cast down by the many defeats
which have lately befallen our University Boat in its con-
tests with Oxford, might perhaps discover the true meaning
of over-training, by applying practically the results obtained
by Messrs Fick and Wisliscenius®, and by noting the kind
of food shown by Drs Frankland® and Haughton* to be the
best adapted for sustaining prolonged muscular exertion.
They would probably find that courage and nervous energy
would be none the worse for the support of a properly de-
vised dietary.

But many other questions have been brought under the

! Thus from 1 to 2 per cent of power is given out in the heat of the ex-

crements ; from 4 to 8 per cent in the heat of the breath; from 20 to 30 per

cent in the evaporation of water from the surface; and from 6o to 75 per cent
in conduction and radiation and mechanical work.

2 Phil. Magazine, Vol. XXXI. p. 485.
# See Appendix (2) to the Croonian Lectures for 1868.

Y Address on the Relation of Food to Work, Oxford Meeting of Brit. Med.
Association. '
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pointed out the relation of his researches -to ph}rsi-::log?r—-
their important bearing upon the subjects of absorption,
digestion, the coagulation of the blood—upon cadaveric
rigidity, and I may add, upon the many processes of
fermentation and putrefaction,.

In his method of dialysis also, we have at once an
instrument of great power, and a means of classifying the
phenomena which it brings to light.

All these researches are important aids to the study of
physiology, and throw light upon the physical conditions
of life.

There are, in fact (as I have ventured before to point
out)’, four chief conditions of molecular action, all of which
are constantly fulfilled by living organized structures.

1. The possession of a power of molecular attraction.

2. A loose aggregation of molecules.

3. Low chemical affinity.

4. Perfect purity of molecules.

These conditions are present in nearly all physiological
processes; by living beings, freshly formed, or nascent,
material is continually brought forth with its molecules
free, untainted by any soil of extraneous matter®, and
it is at once presented to fluids containing substances for
which it has more or less molecular affinity.

For the most part, again, this material is colloidal in
its structure, and hence is both chemically indifferent, and
with its particles loosely aggregated, and in a position to
act powerfully without entering into chemical combination ;
and, as Dr Graham has shown, it is readily penetrated by
gases and crystalloidal substances.

The so-called ferments are the most prominent and de-
cided possessors of these properties, and probably owe
their peculiar powers to this fact; and we can scarcely

1 On some of the conditions of molecular action.— Phd. Maz. May 1867,

* See Tomlinson “‘Onsome effects of a chemically clean surface.”—./hil.
Mag. Oct. 1868.
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In conclusion, let me say a few words to those who
dread what has been called the materialistic tendency of
modern science, and who may have thought that, in fore-
casting the future triumphs of physiology, I have entered
upon ground which ought to have been sacred.

There are not a few persons who still think that in seek-
ing to know how the animal body is built up, and in imi-
tating some of its actions, we are in danger like Frankenstein
of constructing a monster, which will ultimately destroy
our most precious faith in God and in spiritual things.

To these objections I would answer in the words of the
author of the Religio Medici, “ There is no danger to pro-
found these mysteries, no sanctum sanctorum in philosophy*.”

T call the effects of nature the works of God, whose hand
and instrument she only is; and therefore to ascribe His
actions to her is to devolve the honour of the principal

gent and careful in comparing his hypotheses, ready to abandon his inven-
tion as soon as it appears that it does not agree with the course of actual
OCCUITEnces. '

“ This constant comparison of his own conceptions and supported with
observed facts under all aspects, forms the leading employment of the dis-
coverer ; this candid' and simple love of Truth, which makes him willing to
suppress the most favourite production of his own ingenuity as soon as it
appears to be at variance with realities, constitutes the first charactenstic of
his temper., He must have neither the blindness which cannot, nor the obsti-
nacy which will not, perceive the discrepancy of his fancies and his facts.

“‘He must allow no indolence, or partial views, or self-complacency, or
delight in seeming demonstration to make him tenacious of the schemes which
he devises, any further than they are confirmed by their accordance with
nature. The framing of hypotheses is, for the inquirer after truth, not the
end, but the beginning of his work. Each of his systems is invented, not that
he may admire it and follow it into all its consistent consequences, but that he
may make it the occasion of a course of active experiment and observation, And
if the results of this process contradict his fundamental assumptions, however -
ingenious, however symmetrical, however elegant his system may be, he rejects
it without hesitation. He allows no natural yearning for the offspring of his
own mind to draw him aside from the higher duty of loyalty to his sovereign,
Truth ; to her he not only gives his affections and his wishes, but strenuous
labour and scrupulous minuteness of attention.”—Whewell, Nozvum Organon
Renovatum, p. 8o.

" 1 Sir Thomas Browne, Religio Medic, Part 1. Sect. XVI.
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