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AUTHOR’S PREFACE.

Tue Fifth Edition of his *Principles of Human Physiology™ having been
for some years out of print, and the Author having been repeatedly urged
by his Publisher to prepare a Sixth, he for some time cherished the
hope of accomplishing this, so soon as he should have completed a
series of original researches which he felt himself pledged to carry
through., On applying himself to the task, however, he found that
insuperable difficulties lay in the way of his satisfactory performance
of it. For having long since relinquished, on his appointment to the
post he at present occupies, the duties of a Teacher of Physiology, and
having consequently ceased to feel it incumbent upon him to keep up
with the progress of the science in detail, he found that the mass of new
material which had been accumulated by the industry of inquirers in
every one of its departments was far greater than it lay within his capa-
city to systematize ; the time and working power left at his disposal by
the requirements of his official position being extremely limited. Feel-
ing it now to be his duty, moreover, to devote such power as remains to
him rather to the extension of the boundaries of knowledge by researches
of his own, than to the co-ordination of the results elaborated by others,
he became not only willing but desirous to retire from the field he had
so long occupied, and to leave the cultivation of it to men of a younger
generation.

As it was represented to the Author, however, that other interests
than his own required that this Treatise should be kept before the public,
he has thought it right to acquiesce in the proposition of his Publisher
that it should be reproduced by a competent Editor, upon whom should
rest the entire charge of accommodating the work to the present state
of Physiological Seience; and having been fortunate enough to obtain
for this purpose the services of a gentleman in whose ability and con-
seientious zeal he felt great confidence, he has left the preparation of this
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Edition most unreservedly in his hands. The First and Second Chapters,
however, having been prepared by the Author before the necessity of
relinquishing the charge of the work had been forced upon him, he
placed these in Mr. Power's possession, to be employed or put aside at
his diseretion; but with this exception he holds himself exempt from
responsibility in regard either to the scientific character or the literary
execution of the present issue, in which he feels it right to add that he
has no pecuniary interest whatever.

The extent of the additions which the Editor found it desirable to
make in various parts of the volume, joined to the objection of the
Publisher to any material increase of its bulk, caused the question to
be submitted to the Author in what manner these two conditions could
best be reconciled ; and he could not see how the difficulty was to be
met in any other way, than by the omission of the outline of Psychology
which had been given in the last two Fditions under the title * Fune-
tions of the Cerebrum.” To this omission he has been the less in-
disposed, since on the one hand he has felt it doubtful whether such an
outline has a proper claim to a place in a treatise on Physiology;
whilst, on the other, he is not without hope that he may find himself
able at some future time to expand this outline into a Manual, which
may be of value to that increasing class of Students who desire to pursue
their inquiry into the Powers and Operations of the Mind upon the
basis of what is known of the Physiological action of its material
instrument, the Nervous System.

Ustversity oF Loxpox,
September 1, 1864,




EDITOR'S PREFACE.

Iv undertaking, in the autumn of 1861, the preparation of the Sixth
Edition of Dr. Carpenter’s * Principles of Human Physiology,” the
Editor was scarcely aware of the long and laborious nature of the task
upon which he has since been unceasingly engaged. He soon found
that in the few years which had elapsed since the appearance of the last
Edition (in 1855) a very large mass of observations, indicative of the
increaging attention bestowed upon the Science of Physiology in this
country, had accumulated. He soon found also, that notwithstanding
the numerous and valuable essays upon various branches of Physiology
contributed by English writers, no accurate or comprehensive represen-
tation of the present state of the science could be given without frequent
reference to the results obtained by German inquirers, the acquisition
of whose language, as far as was requisite for practical purposes, he
made his first care. There can, indeed, be little question that Germany
is the centre from which the extension and development of modern
Physiology chiefly proceeds. The time and means at the disposal of
her savans (many of whom are occupied exclusively in the pursuit of
this science) are considerably greater than those possessed by English
experimenters, who are, almost without exception, also engaged in
practice. It is not surprising then that the number of original workers
in Germany should greatly exceed those of this country, nor that
they should be able to support a much larger number of journals
more or less devoted to Physiology. But in the innumerable experi-
ments of which the results are recorded in these periodicals, a new
* distemper of learning " arises, scarcely less opposed to the discovery of
truth than those ‘“ cobwebs of learning admirable for the firmness of the
thread and work, but of no substance or profit,” which were denounced
by Lord Bacon as proceeding from the working of the Mind upon itself,
and which arose at a period when experiment was almost wholly
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neglected : for from the extraordinary variability of the conditions of
Life, and from the singularly different ability of observers in eliminating
sources of error, and in truly recording their observations, conclusions
of an almost contradictory character are frequently obtained. A friend
of the Editor, in discussing this subject with him at the outset, reminded
him that, as the present work was of a purely educational character, it
would be unwise to render it In any way controversial by giving a full
description of opposite or widely divergent opinions, which would only
serve to perplex, without conveying instruction to, the student. On the
other hand, the Editor felt it might fairly be urged that as in those
instances where different conclusions had been drawn from experiments
of an essentially similar character, it was probable that each contained
the elements of truth, the best plan to be pursued was to exhibit, as
succinetly as possible, the more important views held by the highest
authorities, and thus enable the reader to select that which seemed to be
the most tenable. Where practicable, the latter of the two courses has
heen preferred. In some instances, however, considerations of space
have rendered it impossible; and he would here refer in particular to
the New Theory of Muscular Action promulgated by Dr. Radeliffe,
which he has not thought sufficiently established to accept unre-
servedly, though he fully acknowledges the ability with which it is
sustained,

In comparing the present with the last Edition, it will be found that
whilst the general plan of the work has been strictly followed, consider-
able additions have been made in almost every Chapter. The Sections
on the Funections of the Cerebrum, now omitted, occupied 140 pages;
yet the new material which has been introduced has again brought up
the volume to within a few pages of its original size.

In the Third Chapter, *“ On Food and the Digestive Process,”
considerable additions have been made to the Section treating of
the Saliva; and the results of the experiments of Bernard, Adrian,
and Eckbard, on the influence of the Nervous System upon this
secretion, have been introduced. In that devoted to the Gastrie
Juice, the experiments of Briicke on the action of this fluid on
Fibrin and Albumen are detailed, together with those of Meissner on
the formation of Peptones and Parapeptones. The various opinions
that are now held in regard to the function of the Pancreatic Juice and
of the Bile are fully noticed, and a short account of the Gases of the
Intestines has been given, according to the recent researches of Ruge
and Planer. Inthe Chapter on Absorption, the structure of the Epithelial
Cells of the Villi has been somewhat minutely described, and a brief
description of the process of Osmosis introduced. The description of
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the Absorbent Glands has been chiefly drawn from the elaborate works
of Teichmann and Frey.

In the Chapter on the Blood, whilst the details of the structure of the
Corpuscles and of the Crystals of the Blood have been extended, it has
been thought expedient to reduce the space in the previous Editions
devoted to the consideration of its Chemical characters, both in health
and disease, since it has been shown by Von Gorup-Besanez that but
little reliance can be placed on any of the modern methods of analysis.
A separate Section has been written upon the Pneumatology of the |
Blood.

In the Section upon the Circulation, the chief results obtained by Dr.
Halford on the sounds of the Heart, by Dr. Edward Smith on the fre-
quency of its action, and by M. Marey upon the nature of the Pulse as
indicated by the Sphygmograph (an instrument which will probably
hereafter be largely employed in the diagnosis of disease), have been
fully given.

The Chapter on Respiration has been increased by the introduction
of the observations of Rosenthal (essentially confirmatory of those of Dr.
Reid) on the nervous influence conveyed by the Pneumogastric Nerves
and their branches, and also of the careful and prolonged investigations
of Dr. Ed. Smith, upon the circumstances affecting the elimination of
Carbonic acid.

An entirely new Section has been added to the Chapter on Nutrition,
entitled the ¢ Balance of the Vital Economy,” in which it has been at-
tempted to give an outline, founded on the observations of Bischoff and
Voit and of Ranke, of the effects of different modes of alimentation upon
the general nutrition of the body, and further by comparing the Egesta
with the Ingesta, to obtain some insight into the conditions affecting the
distribution of the constituents of -the food to the various tissues, and
the changes which they undergo in their passage through the system.

In the Chapter on Secretion, a Section on the Glycogenie function of
the Liver has been added, containing an account of the observations of
Bernard, Pavy, Rouget, and others; and free use has been made of Dr.
Parkes's work on the Urine, to render the Section on that subject more
perfect.

The contradictory, or at least at present irreconcileable, results above
alluded to as obtained by different experimenters, are nowhere more con-
spicuous than in the numerous treatises that have appeared within the
last few years upon the Nervous System. The investigations of DMr.
Lockhart Clarke on the structure, and of MM. Brown-Séquard and
Schiff on the functions of the principal divisions of the Cranio-spinal
Axis, have been chiefly followed ; whilst a special Section has been

b
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appended, containing a short resumé of the researches of Pfliiger on the
influence of Electrical Currents on Motor Nerves,—not on account of any
practical importance that as yet belongs to them, but to show the extent
and exactitude to which observation has attained in this difficult branch of
inquiry ; and to furnish the English reader with a sketch, however slight,
of a subject that occupies a very large space in all the modern foreign
works on Physiology. Various additions will be found in the Sections
on Special Sense, the more important being Helmholtz’ theory of
Sound, and the recent advances that have been made in the knowledge
of the phenomena accompanying the Accommodation of the Eye.

The Chapter on the structure and functions of Muscular Tissue has
been considerably extended. Several of the paragraphs have, however,
been drawn with but slight alteration from the Fourth Edition of the
present work.

Lastly, in the Chapter on Generation and Development, the instrue-
tive lectures of Mr. Huxley, lately delivered at the College of Surgeons,
and the special treatise of Killiker on this subject, have been chiefly
employed as guides.

The number of Woodeuts has been increased from 156 to 206, and
several of the old ones have been replaced by new.

The Editor is desirous of taking this opportunity of thanking Mr.
Lockhart Clarke, Mr, Parker, Mr. Gulliver, and Dr. Edward Smith,
for much information most obligingly communicated. To Mr. L.
Clarke he is in an especial manner indebted for his kindness in lending
the Sections of the Medulla Oblongata, from which the Editor drew the
gketches introduced into the text.

Though Dr. Carpenter, as stated in his foregoing Preface, has had no
share in the preparation of the present Edition, with the exception of
the first two Chapters, the Editor would be ungrateful were he not to
acknowledge the great benefit he has derived in various ways from
Dr. Carpenter’s literary experience, the advantage of which has always
been freely accorded to him. In conclusion, the Editor will feel satisfied
if it is thought by those competent to form a judgment on such a
subject, that in passing through his hands the work has not fallen from
the high position amongst systematic treatises on Physiology, which it
has hitherto been admitted to hold,

3, GrosvENOR TERRACE, BELGRAVE Roap,
Seplember, 1864,
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PLATE I.

Spermatozoa of Man ; A, viewed on the surface ; B, viewed edgeways (§ 720).

Vesicles of evolution from the seminal fluid of the Dog; a, B, ¢, single vesicles
of different sizes; D, single vesicle within its parent-cell; E, pa mt-cell
enclosing seven vesicles of evolution (§ 721).

Development of Spermatozoa within the vesicles of evolution; A, B, vesicles
containing spermatozoa in process of formation; ¢, D, spermatozoa
escaping from the vesicles (§ 721).

[The three preceding fizures are after Wagner and Leuckardt (“ Cyclop. of
Anatomy and Physiology,” Art. ‘ Semen’).]

Thin slice of the ovarium of a Sow three weeks old, showing the Graafian
vesicles or ovisacs imbedded in a fibro-cellular stroma. The ovisacs are
filled with cells, in the midst of which one large one may be specially
distinguished ; this, which is the germinal vesicle, is surrounded by minute
granules, which constitute the first indication of the yolk (§ 728).

Ovum of a Rabbit, showing the vitelline mass almost entirely converted into
distinct cells, of which those at the surface are pressed against each other
and against the zona pellucida, so as to assume a hexagonal form. The
dark portion consists of a mass of vitelline spheres, which has not under-
gone this conversion (§ 766).

Ovum of the Rabbit, seven days after impregnation, viewed on a black ground.
The outer membrane is the chorion, on which are seen incipient villosities.
Within this is the blastodermic vesicle, at the summit of which is the
projection formed by the area germinafive; and from this, the mucous
layer of the germinal membrane is seen to extend over about one-third of
the surface of the contained yolk (§ 766).

. Portion of the germinal membrane, taken from the area germinativa, to show

the two layers of which it is composed; the serous, or animal layer, is
tarned back, so as to show the mucous or vegetative layer in situ. In the
latter is seen the primifive trace (§ 766).

. Portion of the serous layer of the germinal membrane, highly magnified ; showing

that it is made-up of nucleated cells, unifed by intercellular substance,
and filled with minute molecules (§ 766).
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9. Portion of the mucous layer of the germinal membrane, highly magnified;
showing that it is made-up of cells, whose borders are more distinct and
more closely applied to each other than those of the serous layer, and
whose conterts are more transparent (§ 766).

[The six preceding figures are after Bischoff (“ Entwickelungsgeschichte der
Siugethiere,” &e, (1842), — “ des Kaninchen-cies” (1842), — “des
Hunde-eies™ (1845).]

10. Gravid Uterus of a Woman who had committed suicide in the seventh week of
pregnancy, laid open:—a, os uteri internum ; b, eavity of the cervix;
¢, ¢, ¢, ¢, the four flaps of the body of the uterus turned back; d, d, d,
inner surface of uterine decidua; ¢, e, decidua reflexa ; f, f, external villous
surface of the chorion; g, internal surface of the chorion; A, amnion ;
i, umbilical vesicle; &, umbilical cord; I, embryo; m, space between
chorion and amnion (§§ 741-746, and 767-769). [Afier Wagner (“ Icones
Physiologies"").]

PLATE 1I.

11. Uterine Ovum of Rabbit, Bhnwiﬂg the Area Pellucida, with the primitive
trace (§§ 763, 767). :

12. More advanced Ovum, showing the incipient formation of the Vertebral column,
and the dilatation of the primitive groove at its anterior extremity (8§ 767,
788, 790, 791).

13. More advanced Embryo, seen on its ventral side, and showing the first develop-
ment of the Circulating apparatus. Around the Vascular Area is shown
the terminal sinus, @, @, @. The blood returns from this by two superior
branches, b, b, and two inferior, ¢, ¢, of the omphalo-mesenteric veins, to
the heart, d,; which is, at this period, a tube curved on itself, and pre-
senting the first indication of a division into cavities. The two aortic
trunks appear, in the abdominal region, as the inferior vertebral arteries,
¢, e from which are given-off the omphalo-mesenteric arteries, f; f, which
form a network that distributes the blood over the vascular area. In the
cephalic region are seen the anterior cerebral vesicles, with the two ocular
vesicles, g (§8 769-772). ;

[The three preceding figures are from the works of Bischoff previously cited.]

PLATE III.
(To face page 23.)

Comparative View of the Skeleton of Man, and of that of the Orang Outan,
[After Owen (‘‘Zoological Transactions,” vol. i.).]


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































