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EXCRETING ORGANS. 625

FIRST SECTION.
Internal Organs of Exeretion.

The most complicated and the most distinct of all emunc-
tory apparatus developed in animals, are the urinary organs,
which early appear in the animal scale and in the embryo,
and exert the most immediate and extensive influence over
the condition of the vital fluids, and the entire economy.
Developed in the vertebrated tribes, from the cloacal end of
the alimentary canal, like the lungs from the buccal extre-
mity, the urinary, like the pulmonary organs, excrete largely
the aqueous constituents with other materials of the blood,
and both these complex secerning organs remove their hete-
rogeneous products by the terminal openings of the diges-
tive tube. As carbonic acid is the most characteristic in-
gredient of the pulmonary excretion, soare uric acid, or urea,
and lithic acid, both abounding with nitrogen, the chief
urinary products ; and as the structure of no gland is yet
indicative of its function, the lowest and most ambiguous
forms of the urinary organs are determined rather by their
general analogies of form and connections, and the chemical
nature of their products, than by any peculiarity of internal
structure. The urinary organs thus corresponding in func-
tion, and complimentary, to the respiratory, commonly how-
ever exhibit less tendency to ramification and vesicular
dilatation in their ultimate tubuli, than the lungs and most
other complex glands. _

The means of respiration possessed by the simplest
forms of animals, whether internal or external, may serve
likewise as general emunctories for the urinary and other
excretions, without the necessity of special organs for each
of these products. As all parts of the body in the radiated
classes of animals, the cutaneous, mucous, and serous
surfaces, are constantly bathed by ciliary currents of the sur-
rounding liquid element, the excretions may be removed di-
rectly from every point of the system without distinct organs
for their elimination. The tubular, ramified, internal respira-
tory organs of holothuria (Fig. 114. h.), developed like renal
glands from the cloacal end of the alimentary canal, and ex-
tending like the kidneys of vertebrata along the interior of the
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626 EXCRETING ORGANS.

trunk, have obvious affinities, both to urinary and branchial
organs, and may perform the function of both these great
emunctories. Distinet isolated follicles, (Fig. 114. .), however,
more resembling simple urinary tubuli, are already perceptible
in this animal, developed from the cloacal end of these large or-
gans, and to which the urinary function may be confined. The
calciferous gland of the asterias may have a similar funetion.

Although numerous salivary, mucous, and biliary
follicles pour their secretions, partly excrementitious, into
the alimentary canal in the helminthoid animals, no distinct
formation of wuric or lithic acid has hitherto indicated a
urinary function in any of these simple glands. Among the
entomoid articulata, many insects and arachnida exhibit,
besides the ordinary biliary tubes opening into the higher
chylific portion of the alimentary canal, distinct small
secreting follicles or tubuli developed from the lower ex-
cretory part of the intestine, like the renal organs of verte-
brated animals, and these structural analogies have been
confirmed by their chemical products, by the uric and lithic
acids discovered in their secretions. These simple tubuli
uriniferi pour their secretion into the cloacal part of the
intestine near the anus, and in some of the coleopterous
insects, as in ditiscus, there is a distinct small vesicle or
urinary bladder into which one or two renal tubes convey
their secretion, before opening into the terminal part of the
intestine. The renal tubuli were pointed out by Treviranus
in the iulus among the myriapods, they have been detected
in some of the crustacea, as the pagurus, and they are seen
in the spiders among the arachnida. The urinary organs,
like other glands of mollusca, have seldom the form of
elongated isolated tubuli, as they have in the articulated
tribes, but generally present the form of short wide secreting
sacs, opening near the anus or the genital organs. Such
sacs are seen in many conchiferous mollusca, situate in the
dorsal part of the body below the heart, and opening by
two short ducts along with the oviducts, near the anus;
these are often charged with earthy particles, and have been
generally considered as destined to secrete the calcareous
matter of the valves. In several of the terrestrial and fresh-
water gasteropeds breathing atmospheric air by pulmonary
sacs, uric acid has been detected in the secretion of a small
excretory gland, laminated internally, filled with solid
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granules, and opening near the anus, and which thus pre-
sents a close analogy to the renal organs of higher animals.
The muciparous gland of the turbinated testaceous gaster-
opods, pouring out so copious a secretion under the mantle,
near the anus, may perform a similar office, and also the
glandular sac opening near the anus in the doris and some
other naked species. The poison glands of scorpions and
insects, the glands for the deep-coloured excretions of certain
gasteropods, the anal ink-glands of cephalopods and the
muciparous glands of their oviducts, have likewise some
analogies to urinary organs.

In the vertebrated classes, no organs are more constant
than the two essential urinary glands, the kidneys, and the
more accessory urinary bladder is one of the most variable
and inconstant. The urinary organs are generally of larger
size, and of a simpler internal structure, in those animals
which have a limited extent of respiration, so that their bulk
is commonly in the direct ratio of that of the biliary organs.
The urinary organs of vertebrata, like their genital organs,
are developed in the embryo from the cloacal end of the
alimentary canal, and in all the oviparous tribes, they con-
tinue in the adult state to communicate directly with that
cavity. The kidneys of fishes have a lengthened lobulated
form, extending along the sides of the vertebral column as
far forwards as the cranium, exterior to the peritoneum, and
behind the air-sac. In their elongated form, and in their
proximity to each other along the median plain, as well as in
their lobed structure, and in the parallelism of their compo-
nent tubuli uriniferi, they resemble the embryo-state of
these organs in mammalia, They extend forwards above
the heart and branchie, and backwards into the pelvic cavity
behind the anus, bound to the sides of the bodies of the
vertebree by the peritoneum, separated from each other by
the interposed vena cava, and by the two ureters which run
along their whole extent, as narrow tubes, without forming
a distinct enlargement or pelvis. The great size of these
emunctories of the aqueous part of the blood in fishes, may
have relation to their aquatic habitat, and the quantity of
fluids constantly taken with their food. The kidneys consist
of subdivided ureters, the tubuli of which are variously
disposed, and produce, by their subdivisions and convolu-
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tions, the lobulated exterior so constant in the oviparous ver-
tebrata. The secreting surface of these ducts is thus greatly
extended for the reception of a larger distribution of renal
capillary arteries and veins over their parietes, and the diffe-
rent modes of distribution of the blood-vessels in the interior
of these organs in the different classes, contributes to the
differences perceptible in the intimate texture of the kidneys,
as of other glandular organs. The tubuli uriniferi are almost
always long, cylindrical, narrow, and more or less tortuous
in the adult lobules of the kidneys of the plagiostomi, and
the higher osseous fishes, and more short, straight, parallel,
and wide, in the earlier stages of their development, and in
the lowest cyclostome species. Each lobule of the adult is
composed of the tubuli proceeding from a single branch of
the common duct or ureter, and appears, in the embryo, to
consist of a single lamina of the formative blastema. The
primitive vascular blastema of the embryo divides into
laminz, and each lamina developes a cluster of tubuli, which
open by a common orifice, or short duct, into the eylindrical
narrow ureter extending along the whole kidney. The group
of tubuli uriniferi, composing a renal lobe, are held together
by the remaining portion of the soft formative blastema.
The blastema at first extends undivided on the median plain,
along the middle of the back, between the mucous and serous
layers of the embryo; a duct for each kidney is, aft length,
perceived extending through it longitudinally, and giving off
lateral tubuli in its course, which develope through the sub-
stance of the lobules.

In the rays and sharks, the kidneys are composed of long,
fine, very tortuous and convoluted tubuli, which open
separately along the course of the ureter, and in the early
embryo, they appear, as in higher classes, to be accompanied
with a corpus Wolffianum, composed of very minute convo-
luted tubuli. In the torpedo marmorata, the kidneys form two
lobulated organs extending along the outside of the ureters,
and consist of large tubuli, about += of a line in diameter, long,
" and remarkably convoluted like the tubuli seminiferi of mam-
malia. In many of the long, equal, contorted tubuli, forming
the entire mass of the kidneys in the cyprinus carpio, Muller |
observed a distinet dichotomous division, at some distance
from their closed extremities, preserving, however, as usual in
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tubuli uriniferi, the same diameter throughout their entire
course. The secretion of all the tubuli of each kidney is poured
directly into the long narrow ureter, which, without forming
a pelvic enlargement, and often without forming a urinary
bladder, opens into the cloacal termination of the intestine,
posterior to the rectal opening, and posterior to the genital
openings, whether male or female, as in the embryos of higher
vertebrata.  Frequently, however, a urinary bladder is
developed, which is comparatively small in fishes, its orifice
then receives the terminations of the two ureters, and it
opens by a short wide passage at the back part of the cloaca.
The long narrow kidneys of many osseous fishes are approx-
imated and more or less united on the median plain, without
any anastomosis of their internal tubuli, In the plagios-
tome fishes, the kidneys are smaller and shorter, as in che-
lonian and other reptiles, and the ureters enter, as usual, with
the vasa deferentia into a common short urethral passage,
without forming a urinary bladder. The kidneys of fishes
thus already present a very large secreting surface for the
distribution of capillary blood-vessels, which are always much
more minute than the tubuli on which they spread, as in
other secreting organs. The numerous arteries which supply
the renal lobes of fishes, come off directly from the trunk of
the descending aorta, or from the intercostal arteries which
are given off from its sides, and the renal veins mostly enter
the vena cava, as it passes forwards between the lobes of
these organs. The wvenous blood distributed through the
lobes of the kidneys, by the branches of the great superior
spinal vein, is received also by the vena cava, thus forming a
renal portal circulation.

The kidneys in amphibia are less elongated and less lobu-
lated in form than in most fishes, and the urinary bladder
1s of greater size and more constant in its occurrence. These
glands originate early in the embryo, before the genital
organs; they are developed more towards the dorsal and pelvic
portion of the trunk than the corpora Wolfhiana, and in the
adult state they neither extend forwards to the cranium, nor
backwards to the posterior end of the abdominal cavity, as
they do in most fishes; so that the ureters have here alonger
free course before reaching the back part of the cloaca,
where they open at the sides of the wide orifice of the large
urinary bladder. They are at first, as in fishes, narrow, flat,
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approximated laminw, extending longitudinally along the
whole extent of the abdomen, under the vertebral column,
and from the periphery of the organ towards the lateral
portion of each tube or ureter, numerous minute tor-
tuous tubuli uriniferi are developed to extend the se-
creting surface. Their structure much resembles that of
the corpora Wolffiana of birds, which were thought to be
deciduous kidneys, but the kidneys are here developed much
posteriorly to the situation of these remarkable deciduous
glands. The kidneys retain their primitive feetal condition
to a much later period in the tritons than in the frogs and
toads, and their adult form is more elongated in the perenni-
branchiate species, as the profeus and siren, than in those
which lose the gills. The closed vesicular terminations of
the tubuli are perceptible around the periphery of the soft
vascular blastema, earlier than the narrow tubular necks by
which they communicate with the ureters, as the develop-
ment proceeds from the circumference to the centre of these
organs, and the development of the ureters appears also to
proceed from their renal ends backwards to their open
cloacal extremities. The form of the kidneys is more
elongated and narrow in the cecilia and ¢rifon than in sela-
mandra and the anurous species, and the urinary bladder
of cecilia 1s bilobate in form, like that of other ecaduci-
branchiate amphibia. The urinar}f bladder has a simple
and elongated form in the species which retain the bran-
chie, as the awolofus, siren, and profeus. The tubuli
are unusually large in the adult profews. The dichotomous
division of the tubuli uriniferi, near their closed ends, has
been observed by Huschke in some of the amphibia, and
also vesicular peripheral terminations, which latter are gene-
rally confined to the earlier stages of the development of
the tubuli. The small round corpuscula Malpighiana turgid
with red blood, are already abundant and conspicuous in
the texture of the kidneys of amphibia, as in higher
classes.

In the ophidian reptiles, as in fishes and birds, the urinary
bladder is very rarely developed, and the ureters terminate
as usual, directly and separately in the cloaca. The kidneys
of serpents, like most other organs of the body, partake of
the elongated form of the trunk; the left is situated farther
backwards than the right; they are surrounded entirely with

[
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peritoneum, and suspended freely in the cavity of the abdo-
men, to allow of greater motion of the vertebral column with
safety, where there is yet no fixed sacrum. They have a
deeply lobulated or folded structure, consisting of a long
series of flat imbricated tortuous transverse lobes, or regular
sinuous folds of their exterior tubulated portions, resembling
externally so many small kidneys pressed closely together.
The contorted and convoluted tubuli composing each of
these lobes, pour their thick white viscid secretion, consist-
ing chiefly of uric acid, by a single orifice into the common
ureter, without forming a pelvic enlargement, and without
the calices developed in the more concentrated forms of the
kidneys of mammalia.

The narrow tubular ureters follow along the inner margin of
the kidneys, receiving successively the short wide common
ducts of all the separate lobes, and open by distinet orifices
into the back part of the cloaca, as in other oviparous ver-
tebrata, whether provided with, or destitute of, a urinary
bladder; sometimes, however, a small vesicular dilatation
is formed on each ureter before it opens into the cloaca.
The blood-vessels penetrate from the exterior of the kidneys
between the lobes, and appear to have been mistaken by
Huschke for tubuli uriniferi ramifying through the lobes.
The affinity ot the anguine serpents to saurian reptiles, so
obvious in most parts of their structure, is seen also in the
presence of a urinary bladder in these species, which is of
considerable size in the pseudopus ; and the two short
kidneys of the anguis are placed on the same transverse
plain of the body, as in higher reptiles. The small white
tortuous tubuli uriniferi preserve the same size and diameter
throughout the substance of each lobe, and the same tortuous
diverging course to their periphery, so that there is yet no
distinction of cortical and medullary portions of these organs,
as 1s seen in the kidneys of mammalia. In the long narrow
kidneys of the embryo, the tubuli are short, eylindrical, and
straight, and extend separately from the ureter, through the
soft blastema, with little regularity in their arrangement or
in their course ; they commence in the embryo earlier than
the suprarenal capsules, near to the cloacal end of the trunk,
on the dorsal side of the corpora Wolffiana, as two narrow
white opaque bands of blastema, along the inner edges of
which, the ureters and the rudimentary tubuli make their
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appearance. Their distance from the cloaca increases, the
ureters elongate, especially that of the right side, a lobulated
or convoluted surface is developed, the ureters open into
the cloaca, close to the ducts of the deciduous kidneys or
corpora Wolfliana.

In the saurian reptiles there is more generally a urinary
bladder, and the kidneys are less elongated, and situated
farther backwards in the pelvic region of the trunk, than in
ophidia. In the crocodiles, however, and some others,
where there is no urinary bladder, the ureters open sepa-
rately into the dorsal part of the cloaca, as in birds and many
inferior vertebrata. And even where there is a urinary
bladder in the sauria, the ureters do not open directly into
its cavity or fundus, as they do in most mammalia, but into
the dorsal part of the cloaca near the neck of the bladder,
as is seen likewise in fishes amphibia and chelonia. The great
size of the urinary bladder in these animals results from its
containing the entire allantois, which is not protruded from
an external umbilicus, nor constricted and obliterated to
form a urachus as in mammalia. The kidneys of the cro-
codilian sauria are surrounded with tortuous superficial folds,
and appear more deeply lobulated externally, like those of
serpents, and from the ureters sending off numerous lateral
ducts, they are more complicated in the internal arrange-
ment of their tubuli, than in the lizards. Their tubuli
uriniferi, however, do not form tortuous groups arising from
short wide primary ducts, in each of the several lobes, as in
serpents, but diverge regularly in straight radiating lines
from around a central wide duct, which traverses the whole
extent of the axis of each lobe; so that a vertical section of
a part of one of the lobes presents a pinnate appearance, with
parallel straight tubuli extending to the periphery from the
central duct. The kidneys are more developed at their
anterior part in some of the lizards, as they are in birds, and
taper backwards to their posterior ends, being shorter in
sauria than in ophidia, and longer than in chelonian reptiles.
In the embryo, the kidneys are more elongated, as in ser-
pents, and their short simple tubuli extend directly from
the side of the ureter, without indication of the lobulated
structure seen in the adult lacertee,

The kidneys of chelonian reptiles have a more concen-
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trated and shorter form, and are less distinctly lobulated
than in most inferior vertebrata; their surface presents a
convoluted appearance, as in crocodiles, from the tortuous
forms of their component lobules, The tubuli uriniferi are
more tortuous in their course in the chelonian than in the
crocodilian reptiles, but arise in a similar manner from the
ramified ureters. Their urinary bladder is of greater size
than in any other vertebrata, which accords with their suc-
culent vegetable nutriment and their limited cutaneous per-
spiration ; generally it is partially divided into two, and some-
times into three lobes at its upper part. Like the respira-
tory allantois of the feetus of higher classes, it is a great folli-
cular or hernial development from the cloacal part of the
intestine, and although, as usual in oviparous vertebrata,
the ureters do not terminate directly in it, but behind its
cloacal orifice, uric acid is found in its viseid contents, as in
the similar large urinary bladder of the batrachian animals.
The kidneys of birds are still constantly and deeply
divided, especially at their posterior ends, into numerous
lobes of considerable size, covered on their ventral surface
only with peritoneum, and lodged immediately behind the
lungs in the deep fosse along the sides of the sacrum. They
are elongated in form, diminishing in size from before back-
wards, constricted in their middle, symmetrical, placed be-
tweenthe same transverse plains of thebody, deeply sulcatedon
their dorsal surface by the transverse processes of the sacrum.
The component lobes are most numerous and distinet in the
ostrich, and least apparent in some of the palmipeds, as the
pelican. The largest anterior lobe of each kidney receives
a distinct renal artery from the trunk of the aorta, and the
smaller succeeding lobes receive branches from the femoral
arteries, or from the sacra media prolonged from the aorta.
The surface of the lobes, when closely examined, presents a
convoluted appearance, as in many reptiles, from the tor-
tuous distribution of the small lobules, formed by the shut
ends of the ultimate tubuli uriniferi, as shown by Ferrein,
and tufts of these tubuli end in small calyces, as in mammalia,
The simple narrow ureters collecting the secretion from the
renal lobes, and extending along the ventral and inner surface
of the kidneys, without forming a pelvis, open directly into
the dorsal and lateral part of the cloaca, by two prominent
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papille, and, there being no urinary bladder in birds, the
urine, containing a large proportion of urea with little aqueous
constituents, is mixed with the other excretionsin the cloaca.
The openings of the ureters thus preserve the same relative
situation as in reptiles and lower vertebrata. But in the
ostrich, which presents so many other affinities with the
mammalia, the two ureters open at the lower margin of
the large cloacal cavity, which allows the secretion to ac-
cumulate as in a distinet bladder. The bladder, indeed,
in its most normal form, is only a development of the
cloacal part of the intestine, and the want of a urinary
bladder in adult birds, is due to the extent of oblitera-
tion of the allantois and urachus originally continued
from their cloaca. The minute cylindrical uriniferous tubuli,
much larger than the capillary blood-vessels, and directed in
a pinnate manner to the surface of the renal lobules, leave
perceptible interlobular spaces for the blood-vessels, as in
other glands, and the small sanguineous vesicles, or corpus-
cula Malpq,hh are seen on these vessels in the tissue of the
organ, as in mammalia. The larger branches of the urinife-
rous ducts unite to open by prominent papille into the
ureters, and small calices were already detected by Ferrein
in the pigeon, and are seen in the kidneys of the cassowary,
the falcon, the pintado, and other birds.

The kidneys of birds first appear in the embryo as a soft
transparent, almost homogeneous mass, in which the convo- -
luted and foliated structure is gradually evolved, and the
extremities of the uriniferous tubes which compose the
lobules become perceptible in the periphery of the vascular
blastema. For some days after escaping from the egg, in
the larger birds, the delicate convolutions on the surface of
the renal lobes, and the elegant pinnate arrangements of the
ultimate tubuli, are beautifully manifested to the naked eye,
by means of the natural secretion of white inspissated urea
which fills and distends all these parts; but by immersion
in alcohol, this beautiful appearance is soon effaced, by the
uniform whitening of the whole surface. These organs are
preceded in their development by the two elongated follicular
glands, the corpora Wolftiana, the ducts of which proceed
likewise along with the ureters to the cloaca. The deciduous
carpora Wolfliana, composed of simple tortuous follicles pro-
ceeding transversely from their common marginal duct, and
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extending along each side of the vertebral column, precede
much the development of the kidneys, and disappear before
the bird escapes from the ovum: they are more connected
with the evolution of the genital glands, the testes and
ovaria, than of the urinary organs, in the classes where they
are observed. As in other glands, the tubuli of these deci-
duous bodies appear at first as pedunculated peripheral
vesicles, which become gradually elongated and constricted
to form straight narrow tubes, and, at length, long narrow
tortuous and interwoven tubuli extending to the interior
edge of the organ from the exterior marginal duct. Their
structure resembles that of the kidneys of amphibia, but
they are not organically connected with the urinary tubuli,
and appear to assist in the development of the genital
glands. :

The urinary organs of mammalia generally present a more
compact and simple external form, and a more extensive
secreting surface by the minute divisions and the compact
arrangements of their tubuli, than in lower vertebrata; they
eliminate a larger proportion of the aqueous constituents of
the blood, and they are always provided with a distinct
urinary bladder. The lobed condition of the kidneys, so
constant in lower classes, is still, however, ohserved as a
normal adult character in many of the inferior mammiferous
tribes, as in the cetacea, many ruminating and pachyderma-
tous herbivora, the slow-moving plantigrade carnivorous
quadrupeds, and in the amphibious mammalia and the otter.
In the higher tribes, the kidneys pass early from the primi-
tive lobulated condition to a more concentrated form, by
the union of the lobes into a single compact organ, which
generally presents internally a distinct cortical and medullary
portion, resulting from the straight and parallel course of the
minute tubuli in the central part, and their tortuous inter-
woven course in the exterior portion. These two portions
are alike perceived in the separate renal lobes of the human
feetus, and in the component lobes of the adult lobulated
kidneys in lower mammalia. The right kidney is generaliy
more advanced in the trunk than the left, and impresses the
liver ; they are covered only on the ventral surface with peri-
toneum ; they present a depressed and rounded form more
or less elongated in different species, and they are largest
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and most divided into lobes in the aquatic and the larger
terrestrial forms of this class. In several of the cetacea,
there are more than two hundred deeply isolated lobes in a
single kidney, but in the monotrema, they are united into a
simple compact organ ; in the lobulated kidneys, the number
of papillee and infundibula corresponds with the number of
lobes, but in the compact forms of the organ, the number of
these conical tufts of tubuli is often reduced to a single
papilla, and the entire pelvis to a single calyx. The relative
development of the cortical and medullary portions, varies as
much as the outward form of the organ in different mam-
malia. The structure and relations of the straight and
tortuous tubuli uriniferi of the simple and lobulated kidneys
of mammalia and lower vertebrata, and the connections of
the small round vascular corpuscules with the arterial
branches, were already investigated and deseribed by Mal-
pighi.

The kidneys of mammalia, as of lower vertebrata, are
preceded in the embryo by the corpora Wolffiana, composed
each of elegant series of simple transverse tubuli opening
into 2 common longitudinal duct, which extends along the
outer margin of these deciduous glands and terminates in
the cloacal end of the intestine ; these bodies are interposed
between the situations of the renal and genital glands, they
are most developed long before the middle of feetal life, and
they have entirely disappeared before birth. The kidneys
appear at first as consisting each of a congeries of minute
tortuous follicles radiating to the periphery of a small round
soft gelatinous blastema, and terminating around the ex-
terior surface of this primitive mass in minute closed pyri-
form sacs, like the vesicular terminations of the bronchial
tubes of the lungs or of the early tubuli of most other glands.
The peripheral terminal vesicles diminish in size and disap-
pear, as the tubuli become lengthened, tortuous, and inter-
woven, and there is no trace of distinction between cortical
and medullary portions in the interior, nor of lobes on the
surface. The tubuliin the central part of the kidney become,
at length, more straight and parallel, and grouped into conical
fasciculi, which compose the medullary portion, while the
tortuous interwoven peripheral parts of the tubuli form the
cortical portion of the organ. These conical groups of
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straight converging tubuli meet at their open extremities,
and terminate, as shown by Malpighi, in prominent papille,
which are surrounded by calyces opening generally, by in-
fundibula, into a common wider receptacle, or pelvis, from
which the ureter commences. The tubuli often divide
dichotomously, both in the meduilary and the cortical part
of the kidney, without changing their diameter. The de-
velopment of the ureters in the embryo, begins from their
renal ends and proceeds downwards, being at first solid,
then tubular, then opening into the bladder, which, in some
abnormal cases, they do not reach. The urinary bladder is
developed from the cloacal end of the intestine, as the pe-
duncle of the allantois and the urachus, but its early commu-
nication with the alimentary canal is at length entirely cut
off in most mammalia, by the separation of the rectal portion
of the intestine above from the uro-genital canal below. In
the monotrema, however, they continue to communicate, as
in reptiles, through the whole of life. .

Many internal secreting glands already considered, may
likewise be viewed as partly internal excretory organs. The
internal tubuli and cells of the lungs, by the carbonic acid
and aqueous part of the blood which they so largely eliminate
from the system, may be regarded as presenting an extended
internal excretory surface; and from the composition and
functions of the bile, the tubuli of the liver may be viewed
nearly in the same light. The various kinds of odorous
and poison-glands at either end of the alimentary canal, and
even the muciparous glands throughout its entire course,
have partly an excretory function. The surface of all mucous
membranes lining internal ducts and cavities which communi-
cate externally, and serous membranes lining closed cavities,
even the interior lining of blood-vessels, by constantly excret-
ing and detaching globules, cytoblasts, or scales of epithelium,
may also be considered as exerting an excretory function on
the circulating fluids of the body.



638 EXCRETING ORGANS.

SECOND SECTION.

External Organs of Excrelion.

As the larger and more complex internal excretory organs
are developed from the common mucous lining of the diges-
tive canal of animals, the smaller and more numerous exter-
nal forms of these organs are developed from the cutaneous
covering of the body. The naked surface of the skin in most
of the lowest animals, being both respiratory and secerning,
may likewise be regarded as a general excretory surface, and
the various forms of extravascular scales, shells, and other epi-
dermic materials, poured out as nuclei or in a fluid state from
its capillaries, and growing or conereting into granules, cells, or
cytoblasts, have also a close analogy to excretions. The sub-
cutaneous mueiparous glands so large and complex in fishes,
and so numerously spread over the naked surface of am-
phibia, and various other cutaneous glands of higher animals,
eliminating materials little subservient to individual nutrition
or to the race, are partly excretory in their function. The
cutaneous glands most special and distinet in their excretory
function, and the produet of which is most analogous to the
urine of the kidneys, and the carbonic acid and halitus
expired from the lungs, are the small, simple, convoluted,
sudoriferous jfollicles, or sweat-glands, perforating the epi-
dermic layers, and so numerously spread over the entire
surface of the body in the warm-blooded vertebrata. The
innumerable minute ramified sebaceous glands, which pour
their oily secretion, by distinet ducts, into the wider cuta-
neous follicles for the hairs, to lubricate and protect the skin
and its epidermic developments, may likewise be considered
as partly cutaneous emunctories, eliminating the oleagenous
materials of the blood; so that these external forms of ex-
cretory organs become almost essential constituents of the
cutaneous or tegumentary parts of animals.
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CHAPTER EIGHTH.

TEGUMENTARY ORGANS.

Tue animal body being an aggregate of numerous compli-
cated and delicate apparatus, nicely adjusted to the various
mechanical and chemical functions necessary for the sup-
port of life, is always protected externally from the action
of the surrounding elements and from accidental injuries,
by some common investing fegumentary organs. These ex-
ternal investments consist generally of a compact reticulate
fibrous, elastic, highly sensitive and vascular cutis, corium,
or true skin, and a more superficial, extravascular, insensible,
scaly cuticula, epidermis, or scarf-skin ; and to these are often
superadded various forms of horny scales, plates, spines, hairs,
feathers, or other accumulated epidermic exudations from the
vascular secreting surface of the true skin. The cutis or true
skin of the higher classes of animals, developed, like the
osseous, the muscular, and the nervous systems, from the
exterior or serous layer of the germinal membrane of the
ovum, continues in the adult as the most exterior of the
sensitive and vascular tissues of the body. It is not only
the seat of the sense of touch, by the innumerable sensitive

“wvascular and erectile papillee developed over its surface, but
likewise of various secretions from myriads of minute glands
imbedded in its substance, and whose ducts traverse in a
straight or tortuous direction its fibrous tissue. These ducts
open on the surface of the epidermis, as seen in the annexed
views (Fig. 146.) from Gurlt, of the simple piliferous follicles
(146. A. C. f. f.) and the more complex sebaceous glands (146
A. k. C. e.) and sudoriferous glands (146. A. d. C. b. b.), com-
municating with the exterior surface of the skin (146. A. B.
C. a. a. a.). Besides the piliferous follicles, the sudoriferous
and oil-glands, and the numerous capillary blood-vessels,
nerves, and lymphatics which every where permeate the

fibrous texture of the skin, it has been considered as the seat
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of a distinct chromatogenous apparatus for secreting the
carbonaceous colouring matter or pigment-cells of the

Fic. 146,

AV
E{

epidermic scales, and of distinct blennogenous glands for
secreting the constituent matter or cytoblasts of the epider-
mis itself.

Resting immediately on the subcutaneous cellular and
adipose substances (146. A.c¢. B. f.)is the inferior fibrous
reticulate layer (146. A, 4. B. e.) of the cutis, of very variable
thickness in different animals, permeated by the subjacent
cellular substance, and in which are generally imbedded the
minute oil-glands (146. A, 4.) of the piliferous follicles (146.
A. f.) which contain the hairs (146. A. g.). The exterior
papillated layer (146. B. ¢.) of the cutis is more thin, compact
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and homogeneous, covered with sensitive papille, traversed
by the piliferous follicles, the hairs, and the long tortuous
ducts of the sweat-glands (146. B. A.), and is in contact with
the rete mucosum (146. B. d.) of Malpighi, or the soft infe-
rior layer of epidermis. The prominent conical sensitive
papillee of the surface of the skin are most developed on the
naked palmar and plantar surfaces of the hands and feet in
the soft-footed animals, as seen on the palm of the human
hand (146. B. c¢.); and on many parts of the skin they are
not perceptible, as on the human scalp (146. A. a.).

The sudoriferous glands have been detected by Gurlt in all
parts of the surface of the body, placed generally deeper than
the piliferous follicles, and imbedded in the subcutaneous
cellular substance. They are large and obvious to the naked
eye, beneath the soft skin of the genital region of the horse
(146. G. A.), and nearly as large under the plantar surface of
the dog’s foot, and they are of smaller size in other parts of
the hairy skin of the horse (146. F. ¢.), and in the skin of
the hog (146, C, 4.). They are small and round in the palm
of the human hand (146. B. 4.), more elongated in the human
scalp (146. A. d.), minute, simple and uniform under the skin
of the ox (146. K, ¢.), and under the hairy skin of the dog,
and they are very large and equal under the thin soft skin of
the sheep (146. D.f. g.). They consist each of a single
transparent long follicle, more or less convoluted into a mass
at its closed extremity, like the tubuli of the testis, and their
single tortuous duct, lined with epidermic cytoblasts or epi-
thelium, opens by a dilated conical orifice on the surface of
the skin (146. A. e. E. d.), or continues its spiral windings
(146. B. g.) through the strata of thickened cuticle (146.
B. a. b.).

The small elongated racemose clusters of minute transpa-
rent white follicles, composing the conglomerate sebaceous
glands (146. A, %. C. e.), are situate more superficially in the
texture of the skin, than the piliferous follicles (146, A.
C. f.f) or the sudoriferous glands (146. A. d. C. 4.), which
extend more deeply into the subjacent cellular substance.
The sebaceous glands and the piliferous follicles occur over
most parts of the body, excepting on the naked palmar
and plantar surfaces of the hands and feet in man and car-
nivora, where neither are observed. In some naked parts of

PART VIT : ' i by
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the skin the sebaceous glands abound without piliferous fol-
licles, but the piliferous follicles, when present, are always
accompanied with one or more, generally with two, sebaceous
glands. The numerous small follicles composing each of
these conglomerate sebaceous glands, communicate generally
with a single duct, sometimes with several ducts, which open
directly into the piliferous follicles, where they are present,
or on the surface of the skin in many hairless parts; and
these glands vary in magnitude generally according to the
size of the hairs they accompany, but they are very minute
in the hog (146. C. e.) which has large hairs (146. C. d.).

The piliferous follicles (146. A. C. f. f.) are appropriated to
the development of the hairs, and to the reception of the
oily secretion of the sebaceous glands. They are elongated
simple sacs, widest at their deeper closed extremity, and nar-
rowest at their orifice, where they embrace closely the con-
tained hair. They penetrate vertically through the skin to
the subcutaneous cellular substance, and they correspond in
size and form with the contained hair. They are prolonga-
tions of the vascular secreting surface of the cutis, and they
receive the secretions of the sebaceous glands, which can be
pressed out from their orifice. Like all the ducts of cuta-
neous glands, they have a distinet lining of epithelium, which
can be drawn out entire, continuous with the epidermis, from
the macerated skin of the feetus, and coloured portions of
the cuticle can often be distinetly traced into their cavity.
The epidermic linings of these various small cutaneous
ducts, appear as so many minute connecting fibres, when the
cuticle is being gradually drawn off from the surface of the
cutis,

The most exterior continuous tegumentary layer of animals,
as of other organized bodies, is the insensible extravascular
epidermis, poured out as granular nuclei in a fluid medium, from
the reticulate, vascular,sensitive surface of the cutis,or secreted
by its capillaries. Like most internal organized tissues, the
exterior epidermic covering originates from minute cells, or ¢y-
toblasts, which possess, like entozoa, an independent means of
growth, and undergo various changes in the course of their de-
velopment ; and all the different cuticular appendages, as hairs,
spines, nails, hoofs, horns, feathers, and scales, are merely
aggregations of the same epidermic cells. The epidermic
nuelei when first formed, exhibit internally " a granular strue-
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ture, and are contained in a soft gelatinous connecting sub-
stance, a cyfoblasiema, which enables them to grow, and to de-
tach concentric layers or enveloping cells from their surface.
The exterior cells grow more rapidly than the contained nuelei
which first developed them, and there are commonly minuter
pigment-cells, like internal parasites, free in the contained fluid
of these cytoblasts. The soft, round, loosely aggregated, newly
produced, growing cytoblasts, forming the lower strata of epi-
dermic cells, compose the refe mucosum of Malpighi, where the
various hues of the contained pigment-cells, in all deeply-co-
loured animals, are most fresh and intense, and where the cu-
ticular cells are still most agglutinated to the surface of the
cutis. As the epidermic cells, by their own independent vitality,
enlarge, and thicken in their parietes, the connecting gelatinous
matter, or cytoblastema, disappears, they become contiguous,
compressed, and polyhedral, and the nuclei are still perceptible
towards the centre of the thus flattened cells, attached to their
interior surface. In the outer strata of the epidermis, the cells
are thin, empty, flattened disks, bleached, deprived of their
colouring matter, compressed into a continuous layer, and
they at length fall from the surface as dried, isolated scales,
with their opposite parietes coherent, and with single persist-
ent nuclei. The black pigment-cells of the cuticle of the
tadpole, undergo remarkable changes of form, like a poly-
gastric profeus, and they contain numerous, minute, parasitic,
spontaneously moving cells, in their interior.

The epithelial cytoblasts of internal parts present similar
phenomena of growth, development, and metamorphosis, to
those of the exterior epidermis; they are seen on the lining
membrane of the heart, in veins, on the chorion, the amnion,
and on all mucous and serous surfaces; their form is some-
times lamellar, sometimes conical or cylindrical, and they
often exhibit distinct vibratile cilia at their free extremity on
mucous membranes. Cytoblasts abound in all secretions,
they constitute the first rudiment of the ovum, and the
globules of blood, milk, and other animal fluids; they give
origin to capillary vessels, to cartilage, to the fibres of the lens,
of the teeth, of cellular tissue, of nerves, muscles, and most
other tissues of animal bodies. The primitive germinative
nuclei often develope two or more concentric enveloping cells

around each, these concentric spheres often coalesce and
gy
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unite to thicken the parietes of the general cell, two or more
nuclei are often found within the same cell, and the nuclei
generally retrograde in their development, or entirely dis-
appear, when the cells they produce have arrived at their
maturity.

The successive strata of epidermic cytoblasts are most
accumulated, and retained, in a condensed form, on parts of
the skin most exposed to pressure and friction, as on the
palmar and plantar surfaces of the extremities, and on the
whole surface of thick-skinned naked animals, as rhinoce-
roces, hippopotami, manati, and other pachyderma and ceta-
cea. The difference of colours in the contained parasitic
pigment-cells of the epidermic cytoblasts, which are most
vivid and most lively in the soft, loose cytoblasts of the rete
mucosum, gives rise to the varied hues of all the tegumen-
tary parts of animals. In the interior even of these parasitic
pigment-cells, are sometimes seen numerous other minute
cells in active movement. The colour of the pigment-cells
often varies in different parts of the skin, giving rise to cor-
responding differences in the colour of the hairs, spines, and
other epidermic developments; their excess produces the
intense colour of the rete mucosum of the negro, and other
deeply-coloured animals; their deficiency produces the various
tegumentary peculiarities of albinvs; and the ephemeral
existence of these coloured parasites, causes the outer strata
of epidermis to be shed colourless, from the most deeply
coloured skins of animals, as salamanders, serpents, and
negros. The epidermis is already a thick layer on the pal-
mar and plantar surfaces of the extremities in the early con-
dition of the embryo, and the coloured parts of the integu-
ments of quadrupeds are distinctly marked at an early period
of the foetus in utero.

The cytoblasts of the epithelium, at the exterior open-
ings of mucous cavities, have mostly the same flattened form
and stratified arrangement as in epidermis, as seen on the
interior of the nostrils, the lips, the mouth, the tympanic
cavity and the mastoid cells, and on the surface of the con-
junctiva and cornea, where they were observed and deseribed
by Leuwenhoek, as forming a hundred strata of superim-
posed scales ; but in most other parts of the mucous surfaces
they present a conical or cylindrical form, are compactly
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arranged with their long axes vertical to the surface on which
they rest, and have often distinet vibratile cilia at their broad
free end. The vibratile cilia of the epithelial cytoblasts, are
larger and more extensively distributed in the feetus than in
the adult, as shown by Henle on the human epiglottis; and
they are continued vibratile on the epithelium through the
larynx, trachea, and the minutest ramifications of the bronchi,
and the cells of the lungs, where the ciliated cytoblasts have
the usual cylindrical form.

The epithelial cytoblasts continue cylindrical in the
ducts of most glands, in the stomach, and along the whole
intestine to the anus, where the epithelium abruptly
unites with the flat-celled exterior epidermis, and they
have the same cylindrical form in the interior of most of
the uro-genital passages. In the female, however, the flat-
celled epithelium lines the entire vagina, and the cylin-
drical eytoblasts with vibratile cilia, perceptible in the adult
state, begin about the middle of the cervix uteri, and con-
tinue throughout the body of the uterus and along the
Falopian tubes and their fimbriated terminations. The
epithelium of serous membranes consists of flat cells, with a
distinct central nucleus in each, and arranged in a tesselated
form, as seen on the peritoneum, pleura, pericardium, tunica
vaginalis testis, synovial membranes, and membranes of the
brain, Vibratile cilia are more rarely observed on the epi-
thelial cytoblasts of serous membranes, and exist on the
lining membrane of the ventricles of the brain, and on the
exterior peritoneal surface of the fimbriated ends of the Fal-
lopian tubes. The epithelial cells detached from the parietes
and ducts of secerning tubuli, and from other mucous sur-
faces, are observed isolated and mixed, like corpuscles, with
the various secretions and excretions, as in mucus, saliva,
lachrymal fluid, bile, and urine, and they appear to form the
nuclei of morbid irritation, and the corpuscles of morbid
secretions, in various pathological states.

Hairs, bristles, and spines are merely epidermic appen-
dages, developed, like teeth, in highly vascular cutaneous sacs
or follicles ; they are formed by the successive aggregations of
cytoblasts, and are gradually protruded from the piliferous
follicles by the growth and elongation of their constituent
cytoblasts, and by the addition of new layers to their ex-
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panded, soft and hollow base, the apex and shaft of the hair,
or spine, being formed before the bulb, like the crown of the
tooth before its fang. They are continuous, at their base, with
the epidermis lining the enveloping follicles ; they are com-
posed of the same cells or cytoblasts, which are commonly
arranged in rectilineal series; and they generally present a
more dense exterior laminated cortical part, inclosing a loose
granular medullary portion. The component cytoblasts are
more round and loose at the soft, dilated base of the hairs,
as in the rete mucosum ; and they are compressed, elongated,
and more compactly united, in the denser shaft of the hairs.
By the rectilineal arrangement of the component cytoblasts,
the hairs possess a fibrous structure, and greater elasticity
and strength, they are more permeable to the oily secretion
of the sebaceous follicles, and they exhibit a filamentous de-
composition, often seen in the spontaneous longitudinal
fissuring of the human hairs. The soft dilated bulbs of the
hairs, beneath the cutis, are alone developed, and are con-
fined to their follicles, in the smooth-skinned piscivorous
cetacea. But in the rough-skinned herbivorous species of
these animals, the shafts of the hairs are partly protruded
from their follicles, like short, hard spines, and are especially
developed on the upper lip, as they are also in amphibious
carnivora. The almost horny epidermic integument of the
herbivorous cetacea, has long been compared to the con-
tinuous horny hoofs covering the piliferous follicles and
their contained hair-bulbs, on the feet of solidungula and
ruminantia.

Hairs are successively reproduced in the same follicles, when
shed periodically in mammalia, or when forcibly torn from
their cavities, like the teeth of crocodiles in their alveoli. The
hairs of mammalia grow and enlarge in their follicles, and are
gradually protruded through their constricted apertures, by
the addition of successive layers of epidermic cytoblasts,
lineally aggregated, to the hollow interior and base of their
soft, white, expanded bulb, and by the enlargement of the
individual ecytoblasts. The constituent cells are connected
together, as in other epidermic parts, by the remains of
the soft adhesive cytoblastema, which originally afforded
them nutriment. By the great elongation and compres-
sion of the cells as they proceed outwards from the bulb,
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the shaft of the hair becomes much more narrow than the
base from which it originates, and the fibrous structure is
most apparent on the peripheral or cortical portion of
the shaft. The fibrous composition of hair was described
and figured by Leuwenhoek. The nuclei of the cytoblasts
almost disappear, in the elongated cells forming, by their
lineal aggregation, the ultimate filaments of hair; and the
artificial separation of the constituent filaments, is ren-
dered much more easy, by macerating the hairs in dilute
muriatic acid, when they are seen to be disposed in a longi-
tudinal, rectilineal and parallel order, from the bulb to the-"
point of each hair. The filamentous structure and fibrous
decomposition of hairs were familiar also to Hooke in 1667.
The diameter of the ultimate fibrils of a hair is about the
two thousandth of a line, and a human hair of one tenth of
a line in thickness, has about two hundred and fifty fibrils in
its mere diameter, and about fifty thousand in its entire
calibre : so that these ultimate fibrils are finer than those of
almost any other known tissue, from the great elongation
and narrowing of their constituent cells, as they are drawn
out into the shaft of the hair during growth ; and hence the
expanded bulb of the hair, where the cells are yet spherical
and soft.

In the larger hairs, bristles, and spines there is generally
a more compact, thin, dense cortical part, inclosing a loose
cellular medullary portion, not perceptible in the human
hairs ; so that they more resemble the shafts of feathers des-
titute of lateral barbs. The highly vascular and sensitive
hair-pulp in the long whiskers of carnivora, extends through
the bulb into the shaft, and increases the sensibility of these
parts, while it adds to their strength of attachment, and to
their surface of increment. The nails and claws of mam-
malia and other vertebrata are composed of the same epider-
mic cells, and grow in reduplications of the skin forming
compressed, curved follicles, like the cylindrical hairs and
spines in their circular cavities. The successive strata of
polygonal cells, which are most easily separable in the embryo
and feetus, are added, in lineal aggregations, to their covered
base, and their compact, dense, free portion is gradually pro-
truded from the compressed enveloping follicle. The con-
stituent cytoblasts with their nuclei and fluid contents, are
most distinet at the soft, white base, and at the inferior sur-
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face of the nails, and become compressed, flattened, and
compactly agelutinated together on the upper surface and the
protruded part, where the stratified arrangement is most
apparent, and where the nuclei and contents of the cells have
mostly disappeared. Layers of cells are secreted and added
along the whole inferior attached, concave, lamellated surface,
to compensate for the flattening and thinning of the upper
convex strata of cells, first added from behind and from be-
neath, and thus to preserve the equal thickness and strength
of the nail at its free, exposed part. The nails being thus
only the thickened epidermis of the parts which support
them, they adhere in the same manner as epidermis, to the
subjacent sensitive and vaseular laminated surface of the
cutis, by means of the soft, homogeneous, adhesive cytoblas-
tema which envelopes, nourishes, and unites together the
growing component cells.

The anterior vertical portion of the hoofs of ruminantia
and solidungula consists merely of a large curved nail, and
the inferior horizontal portion, which is partially attached to
the former along its anterior thick margin, is only the usual
thickened epidermis, covering the lower surface of the toes.
The vertical curved portion of the hoof, analogous to the
human nail, embraces a large part of the anterior and lateral
surface of the toe, is more deficient behind, and extends
downwards beyond the plain of the inferior basilar plate, so
as to defend the entire lower margin of the hoof, which is
most subjected to pressure and attrition, In the feet of
solidungula the entire anterior portion of the hoof is formed
as a single investing independent nail, and extends beyond
the inferior thickened epidermic plantar portion. The sharp,
dense, compressed, curved claws of feline carnivora, are nails
which almost invest the terminal phalanges of the toes, and
have their base and its containing follicle supported by an
osseous sheath; they are kept sharp at the point by the
periodical shedding of their terminal lamine. Even the per-
manent vaginiform horns of antilopes and other ruminantia,
are formed and developed like conical nails around the
tuberosities of the frontal bone, receiving their means of
increment in their interior cavity and around their follicular
base, like the tusk of an elephant, or the bill of a bird, a
tortoise, or a cephalopod, or the conical shell of a gasteropod.
And the solid nasal or frontal horn of the rhinoceros is
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developed from the subjacent periostium, like a large hair
from its follicle, or like the horny coverings of the papille
.on the plantar surface of the feet in carnivora; and it exhi-
bits the same fibrous structure and filamentous mode of decay,
as in other epidermic parts composed of recti-lineal aggre-
gations of cytoblasts. In these various forms of epidermic
developments, the polyhedral form of the compressed cells,
their nuclei and fluid contents, and their lineal arrangements,
are most apparent in their primitive soft condition in the
feetus, or in the recently formed portions in the adult; and in
their subsequent metamorphoses their internal fluid and nu-
clei disappear, the empty cells become elongated or flattened,
with their interior parietes contiguous, they are aggluti-
nated into lamine by the remains of the cytoblastema, and
their conformable stratified superposition is rendered more
distinct.

The feathers of birds, like the hairs of mammalia, are
epidermic developments contained in cutaneous follicles; they
ar¢ provided with their vascular secreting pulp, their hollow
hulbous base of increment, and their solid exposed shaft ; and
like them, they are composed of extravascular organized
independent cells, or cytoblasts, which were already figured
and described by Hooke, and by Leuwenhoek, as composing
the entire microscopic structure of the feather. Like other
epidermic structures, feathers are first formed and most
developed on those parts where they are first and most
required, and their horny composition and tubular structure
are those best adapted to combine strength with lightness.
The strong diaphanous tubular empty quill (147. A. a.) in
the adult bird, is deeply imbedded in the cutaneous pen-
niferous follicle, as the point of attachment and of nutriment
of the feather, and contains only a few dried remains of the
primitive secreting pulp-cells. The tapering light elastic
conical shaft (147. A. f. 4.) is occupied internally with white
dried aeriferous cytoblasts, which were described before the
time of Leuwenhoek, and gives a firm support to the two un-
equal sides of the vane (147. A. ¢. d.). The vane is composed of
barbs (147. A. d.) or laminz placed vertically to afford the
greatest resistance in flight, closely applied to each other,
continued from the sides of the shaft, and connected toge-
ther by barbules developed from each side of their dorsal or
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exterior margin, The barbules again develope, from their
margins, minute curved, hooked filaments, or barbuline, to
complete this delicate structure for hooking together and
uniting the barbs into a continuous membrane, as shown by
Hooke, who carefully investigated, described, and figured this
complex mechanism in 1667, and accurately compared each
barbule, with its barbuline, to the structure of an entire
feather. In most feathers the proximal part of the vane
(147. A. d.) has its barbs and barbules long, loose and floating,
so as to form a compact downy mantle next the skin of the
bird, to retain the high temperature of the body. In the rest
of the vane the barbs are more firm, straight, regular and
united, to assist in flight, or to protect the body.

Fic. 147.
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The parts of the feather, as shown by Dutrochet, Blain':fﬂle,
and F. Cuvier, are at first formed within a thick closed epider-
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mic capsule (147. B.) embracing in its axis two concentric
striated membranes, (147. B. 4. d.), and a highly vascular, se-
ereting, formative pulp (147. B. d. ¢.), and contained in a deep
penniferous follicle. This exterior epidermic capsule, perfo-
rated below by the vessels and nerves of the organized pulp,
elongates, opens above, and allows the newly formed parts of
the feather to escape from the opening of the cutaneous follicle.
This general extra-vascular enveloping capsule, (147. C. c.),
is entirely composed of strata of large flattened cytoblasts,
which grow by their independent vitality, are united by their
cytoblastema, and give a necessary brittleness to the texture
of this deciduous membrane. On cutting open the exterior
capsule of the young feather, the two more delicate tonics
are seen investing the pulp, and connected together by nu-
merous septa; the soft, newly formed barbs, (147. B. ¢. ¢.)
moulded between these septa, are thus found folded around
the central organized matrix, being developed in a polythala-
mous cavity filled with the granular secretion of the vas-
cular pulp. The pulp developes a series of superimposed
conical capsules, and traverses their axis in a continuous
canal, as seen in the annexed figures from F. Cuvier (147. E.
F. G.)). The dense tubular elastic quill is formed by the
meeting of the edges of the exterior horny dorsal lamina of
the shaft, after the completion and convergence of the two
sides of the vane ; and an exterior opening, or upper um-
bilicus, is left at this point for the admission of air to the
interior and cells of the quill and the shaft. The membranous
cells (147. K. L.), disengaged from the distal extremity of
the organized pulp, and occupying at first the cylindrical
cavity of the folded barbs, are successively detached, ex-
posed, and lost by the unfolding of the barbs, and the rest
are confined and retained, dried, and collapsed, within the
closed tubular quill, after the shaft is completed.

The large polyhedral pith-cells of the growing shaft con-
tain, at first, a fluid substance ; they are provided each with a
distinet nucleus adhering to its inside, and within the nuclei
are seen one or two comparatively large nucleoli; the cells
are easily separable from each other; they have firm exterior
parietes, and in the adult state, like the few large cells of the
quill, they contain only air, and have nearly lost all traces of
their nuclei. As the internal constituent cytoblasts of the shaft-
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pith are successively derived {from around the apex of the con-
tained central organized pulp, they are most developed towards
the outer dorsal convex part of the shaft, and are smallest near
the central cavity, which is indicated only by an inferior longi-
tudinal groove in the adult expanded feather. More nearly
in contact with the formative matrix, indeed, are found mere
granular nuclei, contained in a fluid cytoblastema; and these
organized, though extravascular, independent nuclei, pass
through the ordinary phases of development and growth,
seen in other epidermic and epithelial cytoblasts. These
epidermic cells composing the white friable corky pith of the
shaft, were accurately described by Hooke in 1667, and
Leuwenhoek described and figured the cytoblasts, or glo-
bules, composing the barbs.

The formation of a distinct, thin, dense, interior epidermie
layer, in the concavity of the growing shaft, and around the
exterior surface of the secreting matrix (147. H. L. a. b.)
completes the inferior concave surface of this part of the
feather, and prepares for its gradual protrusion, with the per-
fected and unfolding barbs continuous with its sides. On
opening the organized pulp (147. D. é. 4.}, innumerable ves-
sels, turgid with red blood, are seen forming a continuous net-
work over every part of its interior parietes, and their trunks
are observed entering the convex conical part of its base where
a terminal opening or inferior umbilicus is left in the adult
quill (147. A.e.). The outer strong elastic layer forming the
dorsal fibrous covering of the shaft, between the outer ends of
the septa, or barbiferous cells, is early developed, and origi-
nates from cytoblasts, which undergo changes very similar to
those which give origin to the minute fibres of cellular tissue.
From their primitive rounded form, these cells are observed
to elongate, to become flattened, and gradually to subdivide
each into numerous longitudinal fibres; their nuclei disap-
pear, their parietes become absorbed or fissured, and they at
length constitute the compact horny fibrous covering of the
dorsum of the shaft, and the entire parietes of the quill,
which is merely a cylindrical continuation of that portion of
the feather. The inferior grooved surface of the shaft is
covered by a similar deposition of granular independent
animated cells, with their nutrient fluid cytoblastema between
the lower ends of the grooved barbiferous septa, or compli-
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cated cavities in which the apparatus of the vane is moulded.
On examining even the minutest parts of the barbules of
feathers, the constituent elongated compressed angular cyto-
blasts, compactly and symmetrically arranged, and provided
with persistent central nuclei, are distinctly perceptible. A
second shaft, furnished with all the apparatus of the vane, is
generallymore or less developed from the superior umbilicus or
distal opening of the quill, and this supplementary shaft some-
times, as in the emeu, equalsin length thatof the primary feather.
The rudiment even of a third shaft is sometimes developed
from the feather, and the entire plumage of a bird is some-
times renewed once or twice in a single season. But not-
withstanding the endless diversity of form and the intricate
structure of these organs, and the remarkable changes they
undergo during their development, growth, and moulting,
they present only a more complex form of the ordinary insen-
sible, extravascular, epidermic tissue, forming the exterior
integument of most organized bodies.

In the simple organizations of the lowest animals, the dif-
ference is less marked, between the exterior cutaneous and
the interior mucous coats, and between the epidermic and
the epithelial developments they form on their surface; and
as most of them are inhabitants of an aquatic medium, their
epidermic covering generally retains the soft condition of a
rete mucosum, or of a mucous deposit, as seen in the naked
forms of radiated, helminthoid, and molluscous animals. It
is shed in floeculi from poriphera, and in larger pellicles from
the surface of many zoophytes, as lobularia, and its con-
stituent cytoblasts were observed by Gide in acalepha. In
many vaginated forms of polygastric and polypipherous ani-
mals, it composes a firm, elastic, often articulated, almost
horny sheath, over the entire surface of the true skin; and
in the entomoid and testaceous animals, it becomes consoli-
dated by the addition of various earthy materials, to compose
their enveloping extravascular skeletons. Its granular nuclei
are constantly pouring from the vascular secreting surface of
the cutis, its condensed accumulations adhere to the skin by
means of the cytoblastema, and these accumulated epidermic
masses are periodically thrown off from the body in the
articulata, but are consolidated, collected, and permanently
retained in the testaceous mollusca and radiata. The resplen-
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dent hairs of halithea, the setze of annelides, and the agglu-
tinating matter of their tubes, the down and hairs of larvee,
and those common on adult insects, arachnida, and crustacea,
the byssus of conchifera, the horny opercula of gasteropods,
the horny mandibles of cephalopods, the lingual spines of
many mollusca, the gastric teeth of aplysia, the spines of the
gizzard of insects, the gastric plates of bulla, and the animal
matter of all testaceous coverings, may be considered as parts
of the same epidermic or epithelial tissue, having the same
extravascular and cytoblastic character, and the same or-
ganization and independent vitality.

The tegumentary organs of the vertebrata are closely re-
lated to the temperature of the body, and to the density of
the surrounding medium, those of the warm-blooded classes
being slow conductors of calorie, in order to preserve the
high temperature of their body, and those of the cold-blooded
being indifferent in their conducting power, as they are also
in most invertebrata, The sensitive vascular skin of fishes,
is thick, soft, gelatinous, and closely connected by tendinous
intersections with the subjacent muscular system. The
cuticle, as in the naked aquatic mollusca, forms a thin, soft
layer ; and by its periodical shedding, the lively colours of the
inferior loose strata of cytoblasts, or rete mucosum, are
allowed to shine more distinctly through the pellucid scales,
and this increased brilliancy of colour is most marked at the
spawning season. The imbricated scales of fishes, which are
wanting in the cyclostome and very minute in the plagios-
tome species, but generally cover their surface, are consoli-
dated by phosphate of lime, detected also in the hairs of
mammalia ; and they grow, like the human nails, or the wing
scales of lepidopterous insects, by successive layers added
by the squamiferous follicles of the cutis, in which they are
fixed.

From the soft, thin, and granular condition of the newly
formed epidermic and epithelial coverings of membranes, the
secretion of glandular tubuli, and the respiration of pul-
monary cells, or branchial laminze, are easily effected through
these coverings. And from the necessity for free respiration
by the entire cutaneous surface of the body in the amphibia,
their highly sensitive and vascular cutis is destitute of scales;
it is covered only with a thin, soft epidermis, which is cast
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rapidly and frequently, that of the frog and triton being
apparently shed every month. Their copious exterior secre-
tions, perhaps, also demand a higher cutaneous oxygenation
and a thinner epidermic covering. The epidermis of the
triton is shed in an entire piece, as in serpents. On the
surface of the tough, thick, fibrous, papillated cutis of ophi-
dian and saurian reptiles, the soft rete mucosum, composed
of newly-formed cytoblasts, generally presents the most in-
tensely and lively coloured pigment-cells, which fade or die
before they are shed with the concrete outer layer of epider-
mis. As the apparent scales and scuta are only elevated
papille or tubercles of the vascular secreting cutis, some-
times partially imbricated, the epidermis passes continuously
over them, and is thus cast from the entire body without
perforations or scales, and even from the united transparent
eye-lids or conjunctiva of serpents, as from the compound
eyes of articulata. The tortoise-shells, or epidermic plates,
covering the osseous elements of the carapace and plastron
of chelonia, are permanent accumulations of ecytoblasts,
formed in successive and increasing layers from the subjacent
vascular periosteum, like the nasal horns of the rhinoceros, or
the permanent vaginiform horns of ruminantia; and the
limits of the successive layers of growth, are here commonly
indicated by peripheral ridges on the exterior of the plates,
as on the shells of conchifera and of gasteropods.

The sparkling and resplendent surface of most fishes, ac-
cords with the liquid element and its pebbled bed ; the dull
and sombre surface of most amphibia and serpents, accords
with their concealed habitats; and the more lively colours
of many climbing ophidia and lacertine sauria, are adapted to
their arboreal life. The mutable colours of the chameelion,
conceal it from its insect prey; the dark rough surface of
crocodilian sauria, conceal them on the muddy banks of

rivers, or among the decayed trunks of fallen trees; the dark
dull surface of most terrestrial chelonia corresponds with their
lurking and burrowing habits ; the lustre, transparency, and
mottled brown colours of marine turtles, pervading the whole
substance of their large, permanent, epidermic plates, resemble
those of the dark fuci, on which they rest and feed. The
parasitic pigment-cells of epidermic cytoblasts, are little de-
veloped amid the snows and darkness of arctic regions, where
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albino peculiarities are naturalized, as in the wild swan, the
snowy owl, the alpine hare, the arctic fox, the polar bear.
Dull and sombre hues best suit nocturnal animals, as moths
and owls, rats and mice, bats and lemurs; and the darkest
colours conceal the inhabitants of burrows and subterranean
caves, as beetles, toads, and moles, and the huge inhabitants
of the dark abyss, as walruses, seals, and cetacea. The most
lively and varied colours, and the brightest metallic lustres,
are developed in the diurnal species of tropical climes, as in
parrots and cockatoos, humming birds, and birds of paradise ;
and the hues appear often to be regulated by those of the
accompanying vegetation. The metallic lustre, so rare in
mammalia, is splendid in the chrysochloris. The reddish-
brown fleece of lions and pumas, caracals and tigers, and
most feline inhabitants of the deserts, resembles the decayed
leaves, or the light of the setting sun, or the sandy plains on
which they lie in watch for their prey. So that the proper-
ties of these extravascular parts, have extensive relations
to the internal economy of animals, and to surrounding
nature.

The colours of the tegumentary parts of animals, depend-
" ing upon living parasites in the body of the epidermic cells,
are most distinet in the plump condition of these in the rete
mucosum, and are alike obvious in the chick in ovo, on the
feetus in utero, in the developing feather yet concealed in its
thick sheath and deep cutaneous follicle, and in the hairs of
subcutaneous cysts, to which the chemical influence of light
has never penetrated. Indeed the entire structure, proper-
ties, and forms of the tegumentary parts of organized beings,
are regulated by laws as simple and uniform as those of the
most essential organs of vegetative life, and they are most
intimately connected with the living habits and the entire
history of the species.
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BEUDANT, Cours Elémentaire, d'Histoire Naturelle, Minéralogie et Géologie, 1 vol,
12mo. ibid; 1841, s

BIBLIDTHEQUE UNIVERSELLE de Gendve. Un cahier de 10 feuilles parait tous les mois.
Prix pour 1841. 2/ 14s.

BLASIUS, Akiurgische abbildungen Doder arstellong der blutigen Chirurgischen Opera-
tionen, Part 1, folio. 7s.

BLUME, RUMPHIA, Sen commentationes botanicee imprimis de plantis Indize orientalis,
15 parts. plates, col. 10/,

BLUMENBACH, Handbuch der vergleichenden Anatomie, 8vo. 10s.

BLUMENBACHIL, ). ). Decas prima collectionis sive craniorum diversarum gentium illus-
trate, 4to, cum Tabulis. 1/ 4s.

BOMNARD, de 'Hémospasie, ou Déplacement mécanique du sang, employée an traite-
ment de diverses maladies, 8vo. Pariz, 1840. 25 6d.

BORKHAUSEH, LICHTHAMMER ET BEKKER, deutsche Crnithologie oder Naturgeschichte aller
Viigel Deutschlands in paturgetrenen Abbildungen, mit illum. Kupf. folio. 54

BREHM, Naturgeschichte aller Vogel Deutschlands, mit illumin. Kupfern, 8vo. 2L 25,

BRIDEL, §. E. v., Bryologia universa ; seu descripta vominum muscorum frendosorum,

2 vols. 8vo. mit Kupfn, 2/,

BOUILLAUD, Clinique Médicale de 1'HOpital de la Charité, ou exposition statisque des
diverses maladies traitées & la clinique de cet bdpital, 3 vols. 8vo. ibid, 1837, 1/ 1s.
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BOUILLAUD, Traité Clinique des maladies du ceeur, précédé de recherches nouvelles sur
I'anatomie et la physiologie de cet organe.  Dewxiéme ddition considérablement
augmentde, 2 forts vols. Bvo. avec 8 planches gravées, ibid, 1841. 16s.

Traité clinique du rhumatisme articulaire, et de la loi de coincidence des
inflammations du ceeur avec cette maladie, Bvo, ibid, 1840. 7s. 6d.

BCURDIN, Traité de la Catalepsie, contenant des Recherches historiques et pratiques
sur les symptdmes, le dingnostic, 'anatomie pathologique, les causes, le traitement
et la nature de cette maladie, Bvo. ibid, 1841, 4ds,

BRANDT, PHEBUS ET RATZEBURB, Deutschlands Phanerogamische und Kryptogamische,
Giftgewiicuse in Abbildungen und Beschreibungen, 4to. with 57 coloured plates. 2£.

BRANDT, Bestriige zur kenntniss der Naturgeschichte der Vigel, Skeletbau und Ver-
gleichende Zoologie, with 19 plates, 4to0. St. Petersburgh, 12s.

ERIERRE DE BOISMOMNT, de la Menstruation considérée dans ses rapports Physiologiques
et Pathologiques, 1 vol. 8vo. Paris, 1841, 6s.

BROWN, R, Vermischte Botanische Schriften translated by Nees von Esenbeck, 4 vols,
Bvo. Nurnberg, 1825—30. 2/ 2. :

Flore Nova Hollanda et insul@ Van Diemen, exhibens characteres plantarum,
8vo, Editio secunda, ibid, 1827. 15s.

BROUSSAIS, C. de la Statistique appliquée & la pathologie et la thérapeutique, 8vo.
Paris, 1840. 22 Gd,

BRUGH ET SCHIMPER, Bryologia Europea, seu Genera Muscorum Europmorum M one-
graphice illustrata, 4to. with plates, 10 numbers, price of each, 10s.

BRUCK, Das Wesen, und die Verhandlung der Asiatischen Cholera, originale Abhand-
tung, 8vo. Berlin, 1841, 7s.

BUCHAFEDE, (A.), Histoire critique et philosophique du suicide, traduit de 1'Italien, par
Armellino et Guérin, Bvo. Paris, 1841, 7= Gd.

BURDACH, Traité de Physiologi¢ considérée comme Science d’observation, par G. F.
Burdach, professeur i I'université de Kenisgberg, avec des additions par MM. les
professeurs Baer, Moser, Meyer, J. Muller, Rathke, Siebold, Valentin, Wagner ;
traduit de I'allemand sur la deuxiéme édition, par A.J. L. Jourdan. Ouvrage com=
plet, ibid, 1837—41, 9 forts vols, 8vo. figures. Prix de chaque, 7s.

BURDIN ET DUBDIS, (d'Amiens). Histoire Académique du Magnétisme Animal, accom-
pagnée de notes et de remarques critiques sur toutes les observations et expériences
faites jusqu'd ce jour, 8vo. de 700 pages, ibid, 1841, 8s.

CAFFE, Rapport sur I'Opthalmie régnante dans I’Armée DBelge, et considérations sur la
statistique de ce pays, adressée & M. le Ministre des Travaux Publics, 8vo. ibid.
1840, 2s.

CARUS ET OTTD, Tabula anatomic@ comparativee, 5 parts, folio. plates. 121,

CARUS, System der Physiologie fur Naturforscher und Aerzte, 3 vols, 8vo. Dresden,
1838—40. 1/ 10s.

CERISE, de la Surescitation Nerveuse, ou Recherches Physiologiques et Pathologiques
sur les rapports du Physique et du moral pour servir & I'histoire des troubles de
Pimpressionabilité et de 'innervation générale, 8vo. Paris, 1841, Bs.

CHAILLY, Traité pratique des Accouchemens, 12mo. de 500 pages avec 150 planches
intercallées dans le texte, ibid, 1841, Gs.

CHASSAIGNAC, de I’appréciation des appareils Orthopédiques, 8vo. ibid, 1841, 3s 6d. .

CHERU, Essai pratique sur I'action thérapeutique des eaux minérales en général, sunivi
d'un dictionnaire des sources minéro-thermales, 3 vols. 8vo. le tome 1°F est en
vente, ibid, 1841, prix: 8s

Essai sur 'action thérapeutique des eaux ferrugineuses de Passy, 12mo. ibid,
1841. 1s. Gd. .

CHEVALIER, Manuel des Myopes et des Presbytes, contenant des recherches historiques
sur l'origine des lunettes ou besicles, les moyens de conserver et d’améliorer la vue
et un chapitre spécialement consacré aux lorgnettes de spectacle, 8vo. avec figures,
ibid, 1841, 2s. Gd.

CRIRURGIE (die) Praxis der Bewahrtesten Wundiirzte unserer Zeit systematisch darge-
stellt, 8vo. 1 vol. Berlin, 1841, 16s.
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CHIRURBISCHE Hand-Bibliothek. Eine Auserlesene Sammwlung der besten neueren Chi-
rurgischen Schriften des Auslandes, 14 vols. 8vo. figs. Weimar, 1824—37. 31 10s.
CIVIALE, Traité pratique sur les maladies des organes génito-urinaires. 2de. partie :

Maladies du col de la vessie et de ln prostrate, 8vo. avec 5 pl. ibid, 1841, 7s.

COHEN, Ueber die Hitzige Gehirnwassersucht der Kinder, Pathologische Studien, 8vo.
Hanover, 1841. 6s.

COURS Elémentaire d’Histoire Naturelle, i P'usage des colléges et des maisons d'édu-
cation, rédigé conformément au programme de 'Université du 14 Septembre, 1840.

ZooLoGIE, par Mr, Milne Edwards, 12mo. Paris, 1841, 6s.
MixERrALOGIE, par Beudant, 1 vol. 12mo. Gs.

COMTE, Organisation et Physiologie de I'homme, expliquées i I'aide de fizures coloriées,
découpées et superposées, troisiéme édition, 4to. ibid, 1841. 15s.

CUNIER, de 1a Myotomie appliquée au Strabisme, 8vo. ibid, 1841. 2s. Gd.

CUVIER, Le R2gne Animal, distribué d’apris son organisation, nouvelle édition, aceom-
pagnée de planches gravées, Publié sous la direction d'éleves de Cuvier. MM,
Audvin, Deshayes, d Orbigny, Loaurillard, Milne Edwards, Roulin et Valenciennes,
grand 8vo. fig. col. 4s. 6d.

fig. noires, 2s. Gd.

133 Numbers are out.

Histoire des Sciences Naturelles, depuis lenr origine jusqu'i nos jours,
chez tous les peuples connus, professées an Collége de France, 3 vols. 8vo, ibid,
1841. 14 la.

DESCOURTILZ, Flore Pittoresque et Médicale des Antilles, on Traité des plantes usuelles
des colonies Frangaises, Anglaises, Espagnoles et Portugaises, 8 vols. 8vo avec
un grand nombre de figures coloriées, ilid, 1823—29. 14/. Now reduced to 8/,

DEGEER, Abhandlungen zur Geschichte der Insecten, iibersetzt von GoERE, 7 vols.
4to, fig. 41 10s. .

DERKSCHRIFTEN der koniglichen Akademie der Wissenschaften zu Miinchen, 10 Biinde,
4to, Minchen, 1808—24. 12/

DESPINEY, Physiologie de la voix et du chant, 8vo. Paris, 1841. 2s.

DESRUELLES, Lettres écrites du Val-de-Griice sur les Maladies Vénériennes et sur le
traitement qui leur eonvient, d*aprés l'observation et Pexpérimentstion pratigue,
deunxidme édition, lettres 1 A 9, ibid, 1840—~41. 13s.

DEVERGIE, Catarrhe chronique, faiblesse et paralysie de la vessie, 8vo. ibid, 1840,

Je. L,
Incontin ence d'urine et son traitement par la méthode des injections, 8vo,
ibid, 1840. 3s.

DICTIONNAIRE del'Industrie, Manufacturidre, Commerciale, et Agricole, ouvrage accom-
pagné d'on grand nombre de figures dans le texte, 10 vols. 8vo. Paris, 1834—41. 4/.

Le Dictionnaire est complel.

DIERBACH, Synopsis Materia Medica oder Versuch einer Systematischen Aufzillung
der Gebriuchlichsten Arzneimittel, 1 vol. 8vo. Heidelberg, 1841, 12s.

D'ORBIGNY, (Alcide), Paléontologie Frangaise, description zoologique et géologique de
tous les animaux mollusques et rayonnés fossiles de la France, 8vo. tig. Terrains
Crétacés, composée d'environ 50 livraisons. prix de chaque, 1s. Gd.

30 livraisons are published.
DUBDIS, (d’Amiens), Prélecons de Pathologic expérimentale, premidre partie. Ohserva-
tions et expériences sur I'Hypérémie capillaire, 8vo. avec 3 planches, Paris, 1841. Gs.
DUJARDIN, Histoire Naturelle des Zoophytes, infusoires comprenant la physiologie et
la classification de ces animaux et la manidre de les étudier & 'aide du microscope,
8vo. figures noires, ibid, 1841, 121, hd.
Coloriées, 18s+. 6d.

EDWARDS, (Milne) Observations sur les Ascidies composées des Cdtes de la Manche,
1 vol. 4to, avec 8 planches en partie coloriées, Paris, 1841. 1L
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des divers poids médicinaux de I'Europe entre eux et avec le systdme décimal-
2 forts volumes in-8vo. de chacun 800 pages, a deux colonnes. Paris, 1840. 1/ 55

KEFERSTEIN, Teutschland Geognostisch-Geologisch dargestellt, mit charten und durch-
schnittszeichnungen, welche einen geognostischen Atlas bilden, 7 Biinde, 8vo.
Weimar, 1821—32. 6/

KEIL, das Schielen und dessen Heilung, nach Dieffenbach’s Erfindung, 8vo. Beriin,
1841, 1s. 6d.

KLINISCHE Hand-Bibliothek, eine Auserlesene Sammlung der besten mneunern Klinisch-
Medicinischen Schriften des Auslandes, 6 Bande, 8vo. éb. 1829—36. 1/ 10s.

LACOMBE, de la Polydipsie. in-4. Paris, 1841, 2s. 6d.

LALLEMAND, des Pertes Seminales involontaires, 2 vols. 8vo. ib. 1836—41. 1/ 6s.

———— Observations sur I'Origine et le Mode de Développement des Zoospermes
8vo. ib. 1841. 3s.

LAMPADIUS, Manuel de Métallurgie générale, suivi d'additions, traduit, revue et ang-
menté et mis au niveau des connaissances actuelles, par G. A. ARRAULT, 2 vols. 8vo.
ib. 1840. 15s.

LARREY, Relation médicale de Campagnes, et Voyages, de 1815 & 1840, suivie de notices
sur les Fractures des Membres pelviens, sur la Constitution physique des Arabes,
et] d'une Statistique chirurgicale des Officiers-Généraux blessés dans les Combats,
et Pansés sur les Champs de Bataille, 8vo, avec planches, ib. 1841. 6s.

LAUGIER, Des Cals difformes et des opérations qu'ils réclament, 8vo. figures, ibid,
1841, 3s. 6d

LAUVERGNE, Les Forgats considérés sous le Rapport physiologique, moral et intellectuel,
observés au bagne de Toulon, par H. Lauvergne, médecin en chef de la marine
royale et de I'hbpital des Forgats de Toulon, 8vo. ibid, 1841. 7s.

LEBLANC, Recherches relatives i la détermination de 1'ige des lésions des plévres et
des poumons du cheval, au point de vue médico-légal, 8vo. ibid, 1841. 2s. id.

LEDERMUELLER, mikroscopische Gemfiths- uud Augen-Ergitzungen, 4to, mit illuminirten
Tafeln. 24, 10s.

LEFOULON, nouveau Traité théorique et pratique de I’art du Dentiste, 8vo. avec 130
figures sur bois, ibid, 1841. 7s.

LENDIR, de la Bronehotomie. Thise pour le eoncours de médecine opératoire, 4to.
figures, ibid, 1841. 2s, 6d.

LEONHARD, Géologie des Gens du Monde, traduit de I'Allemand, 2 wvols. 8vo. avec 25
planches sur acier, ibid, 1839—40. 18s.

LESSON, Speciés des Mammiféres bimanes et quadrumanes; suivi d'un Mémoire sur
les Orytéropes, Bvo. ibid, 1B40. 7s. 6d.

LEURET, Anatomie comparée du systdme nerveux considéré dans ses rapports avec l'in-
telligence, comprenant la description de I'encéphale et de la moelle rachidienne,
des recherches sur le développement, le volume, le poids, la structure de ces or-
ganes, chez 'homme et les animaux vertébrés ; Uhistoire du systdéme gangliennaire
des animaux articulés et des mollusques ; et I'exposé de la relation graduelle qui
existe entre la perfection progressive de ces centres nerveux et 1'état des facultés
instinctives, intellectuelles et morales, par Fr. Leuret, médecin de I'hospice de
Bieétre, 2 vols, 8vo. et atlas de 33 planches, folio, dessinées d’aprds nature el gravées
avec le plus grand soin, ibid, 1839—41.

Ce bel ouvrage sera publié en quatre livraisons, composées chacune d'un demi-
volume de texte et d'un cahier de 8 planches in-folio. Il paraitra une livraison
tous les quatre mois, Les livraisons une et deux sont en vente.

Prix de chaque livraison : 24s,—Figures coloriées.

du Traitement moral de la folie, 8vo. ibid, 1840, 6s. 6.

LIEBIG, Chimie organique appliquée A la physiologie végétale et & 'agriculture, suivie
d'un Essai de Toxicologie, traduit par Ch, Gerhardt, 8vo. ibid, 1841. 7s. 6d.

LOUIS, Recherches anatomiques, pathologiques et thérapeutiques sur la maladie connue
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sous les noms de fitvre typhoide, putride, adynamiaue, ataxique, bilieuse, mu-
queuse, entérite folliculense, gastro-entérite, dothinentérite, etc. considérée dans
ses rapports avec les autres affections aigués, Deuxiéme ddition considérablement
augmentée, 2 vols. 8vo, ibid, 1841, 13s.

LORDAT, Ebauche du Plan d'un Traité complet de Physiologie humaine, 8vo. ibid,
1841. 3+

MABAZIN der Entdeckungen in der Naturkunde von der Gesellschaft naturforschender
Freunde. 8 Jahrgange., Mit 72 Kupfern, 4to. 84

——— der Gesellschaft naturforschender Freunde zu Berlin fiir die neuesten Ent-
deckungen in der gesammten Naturkunde, 1—8. 4to. Berlin, 1807—18. 54

MAGNE, Multiplication, éléve, entretien et engraissement du pore, 8vo. Paris, 1841, 2s.

MAGNUS, tiber das Flusswasser und die Cloaquen grisserer Stadte in Medicinisch-
Polizeilicher hinsicht, 8vo. Herlin, 1841. 1s. Gd.

MALEBOUCHE, Précis sur les causes du Bégaiement et sur les moyens de le guérir, 8vo.
Paris, 1841. 1s. Gd.

MALGAIGNE, Legons cliniques sur les hernies, 8vo. ibid, 1841. 3s. 64.

— Recherches historiques et pratiques sur les appareils employés dans le

traitement des fractures en général, depuis Hippocrate jusqu'i nos jours,8vo. ibid,
1841. 33! ﬁd*

MARC, dela Folie, considérée dans ses rapports avec les questions Medico-Judiciaires,
D vols. 8vo. ibid, 1840. 15s.

MECKEL, Tabul® anatomico pathologicae, Pt. 1—4, mit 33 Kupfern. 5/ 8s.

MEMOIRES de I’Académie royale de Médecine, vol. 9, 4to. Paris, 1841. 20s.

MENVILLE, de I'Age critigue chez les Femmes, des maladies qui peuvent survenir i cette
époque Eq;'la la vie, et des moyens de les combattre et de les prévenir, 8vo. ibid,
1840. 6s.

MERCIER, Recherches anatomiques, pathologiques et thérapeutiques sur les maladies
des organes génitaux urinaires, considérés spécialement chez les hommes agés, Bvo.
ibid, 1841. 6s.

MEYER, Palmologica, zur Geschichte der Erde und ihrer Geschiipfe, Svo. 15s.

MEYER UND WOLFF, Taschenbuch der deutschen Vigelkunde, 2 Biinde, 8vo. mit illum.
Kupfn. 24,

Hlulfﬂelectus floree et fauna Brasiliensis, 4 fasc. folio, col. plates, 1825. 104

MEISSNER, die Kinderkrankheiten nach den neuesten Ansichten und Erfalirungen zum
Unterricht flir practische Aerzte, 2 vols. 8vo. 1/

MICHON, des Opérations que nécessitent les Fistules vaginales; thése du concours de
médecine opératoire, 1 vol. 8vo. Paris, 1841. 4s.

MIQUEL, Commentarii Phytographici, quibus varia rei Herbari® capita illustrantur,
1 Vol. folio, with 14 plates, Leyden, 1840, 24, 10s.

MOQUIN-TERDOH, Elémens de Tératologie végétale, ou Histoire abrégée des Anomalies de
I'organisation dans les végétaux, Bvo. Paris, 1841. 6s. 6d.

MOTARD, Essaid'Hygitne générale, 2 vols, 8vo. ébid, 1841. 14s.

MUELLER (J.), Archiv fiir Anatomie und Physiologie, 8vo. mit Kupfern, 1834—41.
14 4. each year.

Handbuch der Physiologie des Menschen. Band I—IIL 24,

Physiologie du systtme nerveux, ou Recherches et Expériences sur les di-

verses classes d'appareils nerveux, les mouvemens, la voix, la parole, les sens et les
facultés intellectuelles, par J. Muller, professenr d’anatomie et de physiologie i I'u-
niversité de Berlin, traduit de l'allemand, par Jourdan, M.D, avec fig. Paris,
1841. 16s.

MULLER UND HENLE, Systematische Beschreibung der Plagiostomen, folio, mit sechzig
Tafeln, Hertin, 1841, 64 16s.

MUSSET, Traité des Maladies nerveuses, ou névroses, et en particulier de la Paralysie
et de ses variétés de 1'hémiplégie, ete. 8vo. Paris, 1840, 6.

NATURF ORSCHER, DER, 28 vols. 8vo. illumin. Kupfern, Halle, 1776. 44 10s.
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THIERRY, des diverses Méthodes opératoires pour la cure radicale des Hernies, 8vo, fig,
ib. 1840. 2. Gd.

THIVET, Traité complet de bandage et d"anatomie, appliquée & I'étude des fractures et
luxations, avec les appareils qui leur conviennent, trois parties in-8vo. fig. ibid,
1840. 13s. Gd.

TIEDEMANN, DrusEN des WE1Bs und der Schiefen Gestaltung und Lage der Gebiirmut-
ter, mit vier Tafel abbildungen, 4to. Heidelberg, 1840, 8.

TRIKIUS, Species Graminum Iconibus et descriptionibus illustravit, 3 vols. 4to. plates
Petropoli, 1836. 91,

TROUSSEAU ET PIDOUX, Traité de Thérapeutique et de matidre médicale, seconde édition,
2 vols. Bvo. ibid, 1841, 1.

VAL, Symbol® Botanica sive Plantarum tam Earum quas in itinere, imprimis orien-
tali, collegit P. ForskaL, 3 parts fol. pl. Haunie, 1790—94. 1.

VALLEIX, Traité des Névralgies ou affections douloureuses des nerfs, 8vo. de 720 pages,
Paris, 1841. 8s.

Clinique des Maladies des Enfants nouveau-nés, avec 2 planches coloriées,
Bvo. ib. 1838. B8s.

VALLIN, Traité abrégé des pieds-bots, ou considérations théoriques et pratiques sur ces
difformités, suivies d’observations de pieds-bots guéris par les deux méthodes, de
quelques cas d'ankylose incompléte et angulaire du genou, 8vo. avec 4 pl. Nantes,
1841, 3s.

VANDEEN, Observations et Découvertes sur la moelle épinidre, 8vo. Leyde, 1841. 5. 6d.

VANDENBROEK, Réflexions sur I'hygiene des mineurs et des ouvriers d’usines métallur-
giques, 8vo. fig. Mons, 1840, 6s. 6d.

VELPEAU, Legons orales de Clinique Chirurgicale, faites & I'H8pital de la Charité, 3 v.
Bvo. ib. 1840. 1L 1s.

VERHANDELIGNEN, Naturkundige van de Maatschappy der Wetenschappen te Haarlem,
Bvo. 9 vols. 1/ 10s.

VERHANDLUNGEN des Vereins zur Beforderung des Gartenbaues in den Koniglich-Preus-
sischen Staaten, 10 vols. 4to. col. pl. Berlin, 1824 —34. 81,

des Vereins zur Beforderung des Gewerbfleisses in Preussen, 1822—40,
4to. & 2/, a year.

VERHANDELINGEN, over de Natuurlijke Geschiedenis der Nederlandsche overzeesche Be-
zittingen, door de Leden der Natuurkundige Commissie in Oost-Indie en Andere
Schryvers, fol. col. pl. Leyden, 1841.

1st Section, Land en Volkenkunde, livr. 1—4. 1/ 4s. each.

Znd Section, Zoologie, livr.1—4, 1/ 45 each.

3rd Section, Botanie, livr. 1—4. 1. 4s. each.

VERHAEGHE, Mémoire sur le Strabisme, 8vo. Bruges, 1841. 2s. 6d.

VIDAL (de Cassis), des Indications et des Contre-Indications en médecine opératoire,
dto. Paris, 1841. 2s. 6d.

Essai sur un traitement méthodique de quelques maladies de la matrice, injec-
tions vaginales et intra-vaginales, 8vo. ib. 1840. 1s. 6d.

——— Traité de Pathologie externe et de Médecine opératoire, 5 vols. 8vo. ib. 1839—
41. Prix de chaque 6s. Gd.

WABRER, Icones physiologicm, Tabule physiologice et geneseos historiam illustrantes,
3 pl. 4to. 1Z 10s.

—— = Lehrbuch der Physiologie, 1ste und 2te Abtheilung, 8vo. 12,

WEIHE ET NEES AB ESENBEGK, Rubi Germanici, mit 60 Kupf. fol. 4L

WILLDENOW (C. L.), Hortus Berolinensis, 10 fasc. fol. cum 110 Tab. 67 6s.

ZENKER (J. C.), merkantilische Waarenkunde, 2 Biinde, mit illuminirten Kupfern, 4to.
1831. 24
ZETTERSTEDT, Insecta Lapponica, 4to, Leipsig, 1838. 21, 2s.
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