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TISSUES OF THE BODY. 255

quence of its deposition in successive portions. This is the beginning of
the laminated formation of bony tissue.

We are still in uncertainty as to the mode of formation of the canali-
culi during these processes.

The characteristic peculiarity
of osseous substance soon makes
its appearance now,—namely,
its calcification ; not in granules
moreover, but by a more dif-
fused deposit of bone earths,
communicating to the whole to
a certain extent a translucent
appearance. The organic sub-
stratum of these layers is pro-
bably from the very commence-
ment collagenous matter.

Naturally enough, the irregu- Tall i N
larform of themedullary sinuses, Fig. 246—0steoblasts from the parfetal boue of n
i jeonunuons rosolulin of CHLR UG ShetCen yaske ol (i et
the still 1'ema.iuiug portions of  of osteoblasts; ¢, the latter in transition to bone eor-
cartilage, give rise to very dif-  PUscles.
ferent appearances in the osseous tissue first formed, as we may see in
fig. 241, or more strongly marked still in fig. 242,

A transverse section, also, through the middle portion of the femur,
discloses the same irregular strue-
ture, the bone consisting principally
of longitudinal septa conneeted by
means of transverse bridges (fig.
243).

Here, then, we have a contrast
to the regular texture of completed
bone.

Those points are of special in-
terest, as explaining the former
error of supposing a direct transi-
tion of cartilage cells into hone
corpuscles, where the ruptured
cavity of a cartilage cell has been
made use of asa receptacle for the
deposit of one or more bone cor-
puscles with the accompanyinge
ground-substance, Here one, two,
or three of the litter elements may
appear to be contained in the in-
terior of a closed capsule, owing
to the ease with which the open-

ing of the latter may be over-

Fig. 247.—Section of the frontal profuberance of
looked (fig. 242, 2, S fig. 241, )  the caif (after Gegendaur). . hyaline, and b, calei-

But sometimes almost all the fied cartilage; ¢, bone corpuscles.

septa of a preparation of ossequs tissue have this same extraordinary

appearance, so difficult of description, which may be better understood
by a glance at fig, 242 (to the left, below).

Dy the gradual liquifaction of the remaining portions of cartilaginous
























































































































































































































































































348 MANUAL OF HISTOLOGY.

Another peculiar species of tubular glands is presented in those in
which the upper and
usually undivided blind
end is twisted into a con-
volution like a coil of

the sunitable name of
*“ convoluted glands” has
been given (Knauel-
driisen of Meissner),

(2.) In a second group
of glandular organs we
meet the membrana pro-
pria underthe elementary
form of the so-called open
gland vesicle, that is of a
short wide blind sac of
microscopic  dimensions

Fig. 334.—0ne of Branner's racemose glands from the human v .
being. (fig. 332). This strue-

ture may frequently be
very aptly compared to a short-necked flask with a wide body, whilst in
other cases it is more like a spheroidal berry or short blind gut.

In this case the most characteristic points are the grouping of these
vesicles together. Such a group (which frequently attains considerable
dimensions) may form a complex gland still of microscopical minuteness,
or may be associated with other aggregations as a sul-division of an
organ (figs. 326 and 334),

These aggregations are known under the names of Jobuli or acini (1).
From these open vesicles a multitude of glands is built up, as, for instance,
the so-called racemose, which,
with all their variety of general
figure and difference of size are
really under the mieroscope,
comparatively speaking, very
uniform as to structure.

No very sharp line, however,
can be drawn between these
last described and the tubular
species. If the walls of the
latter be not smooth, namely,
and the membrana propria
bulges outwards in the form
of spheroidal projections, and
that a certain division of the
sac is combined with this, we
have as a consequence inter-
Fig. 335.—Glandular capsules frtm::the rl_lyrmdhnf nehuli mediate forms w]]ich may with

o ndoron o somneciaeues b the capule ool right bo said to belong
to either species of gland.

3.) In a third species of glands we find a bounding layer of connective-
tissue in the form of a roundish ecapswle, closed on all sides, and fre-

quently of considerable size (fig. 335). Capsules of this kind get rid of
their contents either hy rupture of their walls, known as dehiscence, by

rope (fig. 331). To these
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Sl MANUAL OF HISTOLOGY.

be necessary, in the first place, to consider the arrangement of its Wlood-

Mrgaels,

The vascular system of the liver possesses this peculiarity, that it receives
its blood from two sources, namely, from the hepatic artery and portal
vein. The last of these conveys a much larger proportion of blood to the
organ than the former, which takes part less in the elaboration of bile
than in the nutrition of the hepatic tissue. Its branches, accompanying
the divisions of the portal vessels and bile ducts, are distributed, in the
first place, as vasa nutrientia to the coats of both (rami vasculares) ; and,
secondly, to the serous covering of the liver, as far as which they pene-
trate (rami capsulares), forming there a wide-meshed capillary network.
The veins derived from these empty themselves into the ramifications of
the portal vessels, so that the latter may be injected from the hepatie
artery, and vice versa, if the canula be inserted into the portal vein the
injection may be driven into the hepatic artery. Finally, a few very
small twigs (rami lobulares) sink into the peripheral portion of the capil-
lary network of the hepatic lobules, Through these the hepatic artery
takes some part, at least in the production of the bile,

The portal vein, with whose course we take it for granted the reader is
already acquainted from the study of general anatomy, forms, with its
terminal branches, the vene inferlobulares of Kiernan, or vene peripheries
of Gerluch. These are fine tubes of 0:0338-0-0451 mm. in diameter,
which surround the lobules either in the form of short (in man) or long
(rabbit) loops, or, as is pre-eminently the case in the pig, in the form of
regular rings, breaking up rapidly on all sides, either into finer branches
or immediately into capillaries. In fig. 501 we have a representation
of what takes place here: a twig of the portal vein is seen passing
through the middle, and giving off on either side the rami-inferlobu-
lares, which terminate eventually
in a capillary network after en-
circling the lobules.

This network, the most highly
developed which exists in the body,
consists of vessels from 00090 to
0-0126 mm. in diameter, whose
delicate walls can only with diffi-
culty be demonstrated. The meshes
formed by these are very dense, mea-
suring only from 0-0226 to 00451
mm. They are either rounded,
square, or triangular in figure, and
lie, for the most part, with their
long axis, often rather indistinectly
directed, towards the centre of the
lobules,

In the interior of the latter the
; capillaries either form, by their
I i the cence iieriobtares, the capiiary net.  Tapid confluence, a single hepatic

work, and a vena énralobularis in the centre of yenous radicle, or, what is more
u Iobule. frequently the case, two or more
guch. These may, in some instances, be met with in much larger num-
bers, The hepatic twigs are situated in the centre of the lobules; they
are from 0-5640 to 0°0677 mm. in diameter (Gerlach), and have been































































































































































































































































































































610 MANUAL OF HISTOLOGY.

nective-tissue. As a rule we find no blood-vessels about the body of the
gland. The process of secretion in the latter appears to be of a very low
order, but active enough to meet all the functional requirements of the
organ, which is designed to communicate to the hairs and surface of the
skin a certain slight degree of oiliness,

The secretion itself, sebum cufaneum, when fresh, is a thickish oily sub-
stance, which stiffens after some time like lard which has been heated.
Its form-elements (B), found together with cast-off epidermal scales in
variable amount, have been deseribed at p. 352, Chemically the mass
consists—apart from slight differences dependent on locality—of a large
proportion of neutral fats in addition to soapy materials, cholestearin, and
a protein substance. Among its inorganic constituents the chlorides and
phosphates of the alkalies appear in small proportion, but the earthy
phosphates in considerable amount.

The development of the sebaceous follicles takes place from the external
cell-layer of the skin like the sudorific and mammary glands ; it is, how-
ever, usually linked with that of the first rudiments of the hairs, and
may be remarked in the fourth or fifth month of feetal existence.

At first these glands present themselves in the form of solid buds on
the rudimentary external root sheaths (p. 390), primarily of globular
ficure, and subsequently flask-like. These buds are produced by prolifera-
tion of the formative cells of that sheath just mentioned. As Koelliker
has pointed out, there very soon commences in the axis of this simply
formed sebaceous gland a fatty degeneration of its contents, so that the
little organ, even at this early period, already exhibits the characteristic
features of its secretory process.

The further changes destined to convert this simple flask-shaped sac
into a plain or complicated racemose gland begin, on the other hand, at a
comparatively late period, namely, in the later months of intrauterine
life. They depend upon a multiplication of the peripheral cells causing
new gemmation at the surface,—a process which is not completed at the
time of birth, and by the continuation of which the complicated lobulated
form of many of the sebaceous glands is gradually perfected.

Rexargs.—(1.) Todd and Bowmann, vol. i. p. 424,

§ 305.

As regards the mode of termination of the gustafory nerves of the tongue
our knowledge is still scanty and unsatisfactory. The organ itself has
been considered at greater length in speaking of the digestive apparatus
(§§ 247, 248). Much advance, however, has been made of late years in
increasing our stock of facts relating to this question. _

In the circumvallate papille of the human and mammalian tongue,
peculiar terminal apparatuses were discovered almost at the same time,
and independently of one another, by Lovén and Schuwalbe, for which the
name of “gustafory buds,” chosen by the first of these observers, recom-
mends itself most. The term *faste-cups,” proposed by Schultze, appears
less suitable. Here, again, Engelmann and Wyss both found, indepen-
dently of each other, an analogous gustatory organ on the side of the root
of the tongue in the rabbit, a plicated body presenting similar * gustatory
buds” represented in our woodeut. This is known as the * papilla
foliata.” ) " ol

These papille foliate also occur in the human tongue. They are seated
immediately before the bases of the pillars of the arcus glossopalatinus,
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614 MANUAL OF HISTOLOGY.

remind one of the follicles of Lieberkuhn. In the central portion of the
regio olfactoria they present themselves in great number, becoming more
scattered towards the edge, and finally disappearing. Their form is that
of an elongated tube, somewhat twisted below, and of varying calibre,
generally narrowing greatly at the mouth (d). Internally they are lined
with rather large gland-cells, containing usually a considerable quantity
of small yellow or brown pigment molecules, which fact explains, to a
certain extent, the peculiar tinge of the olfactory region. These glands
of Bowman, whose existence was formerly erroneously denied,’are to be
found in all the lower mammalia (2), and are not absent in man, although
they take the form here of a kind of transition to ordinary racemose
glands (Frey, Schultze). The secretion of Bowman's glands, as regards its
composition and physiological significance, has not yet been made the
subjeet of investigation.

_ Thus, we find the olfactory region in the lower mammals and human
infant (Schultze). In the adult, also, spots quite destitute of cilia are to

Fig. 572—The olfactory region of the fox in vertical section (after Ecker).

B, columnar epithelinm ; a, line of nuclei; b, of olfactory cells; ¢ of pig-

mentary layer. A, adjacent ordinary ciliated epithelium; e boundary

hetween the two. O ordinary racemose mucous gland. D, glands of

Boteman, with excretory ducts, 4. E, a braneh of the olfactory nerve;

. ascending twig ramifying at g.
be found, which vary, however, considerably in extent. But, under
certain circumstances, the whole regio olfactoria has been observed to be
clothed with ciliated columnar cells (Gegenbaur, Leydig, and H. Muller,
Welcker, Lusehia, Henle, with Ehlers).

When we take into consideration the varying acuteness of the sense of
emell in different individuals, and also that frequently recurring catarrh
may induce changes of structure, this need not surprise us.

At the border of the regio olfactoria the ordinary ciliated epithelium
gradually terminates (fig. 572 A), giving place to a no longer laminated
covering of long eylindrical cells (B). These (fig. 6572, B; 573, 1 a, 2 a)
dwindle down below into thread-like processes, which descend into the
subjacent connective-tissue, where they become widened again, and under-
going division, unite by means of their branches with one another. In
this way a network of fibres, or rather of more or less homogeneous bands,
























622 MANUAL OF HISTOLOGY,

is to say, towards the ciliary processes, this tough muscular plate breaks up
into a long, fan-shaped, wide-meshed network of thin bands (), in which,
at last, the direction of the fasciculi changes gradually from' being meri-
dional externally to equatorial in its inner portions, forming so the cireular

Fig. 580.—Section through the ciliary vegion of the human eye (after Jwanoff). a, radi-
ating bundles of the ciliary muscle; &, deeper bundles; e cirenlar network; 4, annular
bands of Miller; e tendon of cilinry muoscle; f, muscles on the posterfor side of the iris;
¢, muacles on the cilinry border of same; A, ligamentum pectinatum.

network., Finally, internally (d) the so-called * ring musele” of Miiller
makes its appearance, This is formed of tolerably strong fascicles, the
anterior quite independent, the posterior taking their rise from the mus-
cular structure just mentioned.

This, then, is the arrangement of the ciliary muscle of man, but among
the other mammalia it is thoroughly retiform (Flemming). It is strongest
amongst the beasts of prey, weaker among ruminants, and especially so
in the rodents. Although there still exists much difference of opinion
in regard to many minor points relating to the functions of this muscle.
it is commonly agreed that it plays an important part in the accom-
modation of the eye.

In the dris or diaphragm the connective-tissue cells of the whole uvea
present themselves again. In blue eyes, however, they are devoid of pig-
ment, while in those of other deeper tints they are more or less crowded
with either lighter or darker
yellowish, brownish, or even
black granules. Between
these cells the ground sub-
stance is no longer homo-
geneous, but streaky and
broken up into fibrille, in:
fact, it has become genuine
tibrous eonnective-tissue.

The museular character
of the iris has been long
recognised. In the first
Fig. 581.—Surface view of the human iris (after fwanoff). a, place, we encounter around

the sphincter; 8, dilator of the pupil. the central aperture, buf
more towards its posterior aspect, a muscle known as the sphincter pupille.
This is composed of a system of circular bundles of smooth muscula
tissue, of about 08-1 mm. in breadth in man (fig. 581, a). From this
sphincter other separate bundles of contractile fibre cells take their rise (as




























ORGANS OF THE BODY. 631

tion, best seen near the lens. These were discovered by Henle. They are
some of them very fine, some stronger, as though made up of bundles of
the first, and are often connected together in a retiform manner. In many
points this membrane resembles certain kinds of connective-tissue, although
we are unable to discover at the nodal parts the usual nucleus of the con-
nective-tissue corpuscle, The fibres resist also, with great obstinacy, the
action both of alkalies and acids.

§ 314,

The retina of the eye consists primarily of an expansion of the optic
nerve; but, besides this, it contains other form-elements of various kinds,
presenting a very complex structure. The extraordinary delicacy of this
membrane, combined with its liability to rapid decomposition, render it
one of the most difficult objects of histological investigation. For this
reason the controversies, in regard to its structure, are still far from being
set at rest, in spite of very extensive and thorough study, aided by the
discovery of the action of chromie, and later of osmic acids, on such
tissues.

Of the later observers who have largely added to our knowledge of the
structure of the vetina, H, Miiller deserves to be first mentioned. More

Fig. 588, Fig. 587,

\'erttl:ml almim\s of the human retina.  Fig. 586, half an inch from the entrance of the
;'P ¢ nerve, Fig. 687, close to the latter. 1, layer of the rods and cones (columnar
ayer), bounded nnderneath by the membrana imilans externa: 2 external granular
layer; 3, I.t:ll:rg'ra.nular_'laye'r: 4, internal granular layver; 5 molecolar layer; 6, layer
of the ganglion eells; 7, cxpansion of optic fibres; 8 sustentacular fibres of Miilier ;
9, their attachment to the membrana Wmilans tnferna ; 10, the latter. ;

recently still, the master-mind of Mazx Schulfze has swept away many of the
difficulties which hung about this subject, on which he was justly regarded

a8 the highest authority at the time of his lamented death, whi
place on the 16th of January 1874, el Coast s et








































































































































































