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RESEARCHES
TENDING TO PROVE THE
NON-VASCULARITY AND THE
PECULIAR UNIFORM MODE OF
ORGANIZATION AND NUTRITION
OF CERTAIN ANIMAL TISSUES,

NAMELT,

Articular Cartilage, and the Cartilage of
the different classes of Fibro-Cartilage ;
the Cornea, the Crystalline Lens, and
the Vitreous Humour ; and the
Epidermoid Appendages*.

By J. Torxseg, Esq. F.R.5.

Surgeon to the St. George's and 8t. James’s
Dispensary.

Ix the Introduction to this paper the
author first speaks of the process of
nutrition in those animal tissues which
are pervaded by the ramifications of
blood-vessels, pointing out the circum-
stance that even in them thereisa con-
siderable extent of tissue which is
nourished without being in contact
with vessels, The knowledge of this
fact leads to the study of the mode of
nutrition in the non-vascular tissues,
which are divided into the three follow-
in%.classf:s, Vig, 1—

he first, comprehending articular
cartilage and the cartilage of the dif-
ferent classes of fibro-cartilage.

The second comprises the cornea, the
erystalline lens, and the vitreous
humour.

The third class includes the epider-
moid appendages, viz. the epithelium,
the epidermis, nails and claws, hoofs,
hair and bristles, feathers, horn, and
teeth.

The author then proceeds to show

e e

* This paper was Iml:-'lishnd in the Philosophical
‘Transactions for.the year 1841, of which the
present 15 & brief abstract,

that the due action of the organs, into
the ecomposition of which these tissues
enter, is incompatible with their vas-
cularity. In proof of the non-existence
of blood-vessels in these tissues, he
states that he has demonstrated, by
means of injections, that the arteries,
which previous anatomists had sup-
posed to penetrate into their substance,
either as serous vessels, or as red blood-
vessels too minute for injection, actu-
lly terminate in veins before reaching
them ; he also shows that around these
non-vascular tissues there are numerous
vascular convolutions, large dilatations,
and intricate plexuses of blood-vessels,
the object of which he believes to be
to arrest the progress of the blood, and
to allow a large quantity of it to circu-
late slowly around these tissues, so
that its nutrient liquor may penetrate
into and be diffused through them.
The author states that all the non-vas-
cular tissues have an analogous strue-
ture, and that they are composed of
corpuscles, to which he is induced to
ascribe the performance of the very
important funetions in the process of
their nutrition, of cirenlating through-
out, and perhaps of changing the nature
of the nutrient fluid which is brought
by blood-vessels to their eircumference,
The author then brings forward facts
in proof of the active and vital pro-
perties of these corpuscles, and con-
cludes his Introduction by stating, that
it appears to him, that the only differ-
ence in the mode of nutrition of the
tissues which contain blood-vessels and
those which do not is, that in the former,
the fluid which nourishes them is de-
rived from the blood that circulates
throughout the capillaries contained in
their substance ; whilst, in the latfer,
the nutrient flnid exudes into them
from the large and dilated vessels that
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are distributed around them: and that
in both classes, the particles of which
the tissues are composed derive from
this fluid the elements which nourish
them.

The author then enters on an ex-
amination of the structure and mode of
nutrition of the several tissues of each
of these three classes.

In considering the First Class, the
development of Articular Cartilage is
described at great length during its
various stages and at the diflerent
periods of life. Numerous dissections
of the ovum and feetus are given in
detail to illustrate the first stage, during
which it is shewn that no vessels enter
into the substance of any of the tex-
tures composing a joint, but that the
changes they undergo are effected by
the nutrient fluid from the large blood-
vessels, by which each articulation is
surrounded, In the second stage of
the development of articular cartilage
it is shown that the epiphysal carti-
lage is gradually hollowed into canals,
within which blood-vessels are ex-
tended, which converge towards the
attached surface of the articular car-
tilage: in this stage vessels are also
prolonged over a considerable portion
of the free surface of the cartilage
between it and the synovial membrane,

In the third stage, that which is
exhibited in adult life, the epiphysal
cartilage is converted into osseous can-
celli. These contain large and very
numerous  blood-vessels, ramifying
throughout the whole of their cavity,
and are separated from the articular
cartilage by a very fine but complete
lamina of bone, the articular lamella,
which is composed of corpuscles, and

A vertical section of the inferior extremity
af the os femoris, highly magnified.

A, The impervious laver of bone (articular
jamella) 0 which the cartilage is attached,
rating the latter from the cancelli.

B, The firm vertical fibres of the cancelli im-
anted into the upper surface of the articular

anella.

the author believes that the principal
source of nutrition to the articular car-
tilage is the nutrient fluid eliminated
h{t e large vessels of the cancelli, and
which permeates the articular lamella.
The free surface of adult articular car-
tilage is nourished by vessels which
extend to a short distance over its
margin, and between it and the synovial
membrane*. It is quite certain that the

A gection of part of the inferior extremily
of the os femoris, showing the relation
of the blood-vessels of a bone to the arti-
cular carlilage covering if.

A, The articular cartilage.
B, The articular lamella.
C, The bleod-vessels of the cancelli.

vessels thus situated do not enter the
substance of the articular cartilage,
inasmuch as the arteries terminate in
veins at the circumference of the
latter. In this situation the arteries
become continuous with the veins in
the following ways: firstly, by their all
ending in a single vessel similar to the
terminal sinus in the vascular area of
the chick, from which the veins arise ;
secondly, the arteries terminate in di-
lated cavities, which give origin to
veins; and lastly, the two sets of ves-
sels are directly continuous by means
of loops of various characters: the
apparent object of all these modifica-

* It is very probable that synovia, a highly
animalized fluid, has some share in the nutrition
of articular cartilages, especially as it appears
that false cartilages, without having any attach-
ment to the symovial membrane, are developed
and grow floating in it.
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tions is to cause a considerable quantity

of blood to circulate slowly in the

vicinity of articular cartilage.

Vessels situated between the synovial mem-
brane and the border of the articular
cartilage of the condyle of the os femoris
al the period of birth.

A, The articular cartilage ; B, its margin ;
C, the synovial membrane ; I), the single vessel
in which the arteries terminate; a, artery;
v, vein.

The author points out the presence
of fine tubeswhich pervade the attached
portion of articular cartilage : tothese he
ascribes the function of transmittin
through its substance the nutritive flui
derived from the vessels of the cancelli,
and he also shows that articular carti-
lage becomes thinner as man advances
in life, and that this change is effected
by its gradual conversion into bone, a
process which is always going on.

Fibro-Cartilages constitutethe second
tissue of the first class : they are divided
by the author into two classes; one
comprising those which are not covered
bya synovial membrane ; the other in-
eludes those which have each surface
lined by it. Thestructure of fibro-car-
tilage 1s carefully investigated, and in
order to arrive at some definite conclu-
gions on this subject, whereon anato-
mists of all ages have so much differed,
he made numerous dissections of fibro-
cartilages in the different classes of
animals at various periods of their deve-
lopment, the results of which he details.
He shows that this tissue is composed of
cartilaginous corpuscles and of fibres;
thelatter preponderatinginadultlife, the
former in infancy; and that during life
the corpuscles are gradually converted
into fibres. He enters at length into
the question of the vascularity of these

 eartilages ; and from a careful study of
many Injected specimens of man and
animals at various periods of their de-
velopment, the particular results of
which he relates, he states that blood-
vessels are contained only in their

fibrous portion : these have the function
of mnourishing the part that is carti-
laginous, which, being subject to com-
pression and concussion, does not con-
tain any.

A portion of the internal semilunar fibro-
cartilage of the knee-joint.

A, the free internal border of the fibro-cartilage;
B, the true cartilage ; C, the line of separation
between the cartilage and the fibro-carti ;
D, the fibro-cartilaginous portion; a, the
artery ; v, the vein,

The Cornea, Crystalline Lens, and
Vitreous Humour, are included in the
Second Class of extra-vascular tissues,

1. The structure of the cornea is de-
scribed as being very lax, and containing
corpuscles only in a small quantity,
mixed withbrightfibres. The opinionsin
favour of its vascularity are combated,
and it is shown that the blood-vessels
which converge towards its circum-
ference are disposed in two different

Represents the vessels (sclevotico-corneal)
situated in the substance of the seclerotic
membrane, which approach the border of
the cornea.

P .;.I;i”'

A; The cornea; B, the line of tion between
the cornea and the sclerotic; C, the sclerotic ;
o, artery; v, vein.
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ways : those which are the principal
source of the fluid that nonrishes it, and
which from their position may be styled
the sclerotico-corneal arteries, are la
and numerous; they are situated in the
substance of the sclerotic, and they
converge to the point where this latter
structure joins the cornea, in which
position, without much diminution in
their size, they suddenly become con-
tinuous with the veins that take a retro-
grade course. (See fig. 5.)

A second set, the conjunctivo-corneal
arteries, passover a small extent of the
surface of the cornea, where they form
a narrow band : the arteries terminate
by forming loops with the veins, and
do not penetrate the substance of the
cornea.

Represents the vessels (conjunctivo-corneal)
which pass lo a certain exteni over the
surface of the cornea, between if and the
conjuncliva,

A, The cornea; B, the conjunctive-corneal
vessels; O, the sclerotic ; a, artery; o, vein.

2. The erystalline lens is described as
bemng composed of corpuscles of which
the radiating fibres are constituted.
The arteria centralis retine is the
source of nutrition to this organ; it
ramifies over the posterior surface of
the capsule in the form of large
branches; these pass round the cir-
cumference, upon the periphery of
which they become straight, and termi-
nate by forming loops with the venous
radicles, (See fig.7.)

3. The vitreows humour does not
present any traces of vascularity, and
although many anatomists have in
genem% terms represented the arteria
centralis retine as giving off’ in its
course through the organ minute
branches into its substance, still those
who have paid especial attention to
this suhject%a;ve not been able to find
such vessels. The author believes that
the nutrition of this structure is ac-
complished by the vascular eiliary pro-
cesses of the choroid, and that the

floid brought by the latter is diffused
through its substance by means of the
corpuscles of which its membrane is.
composed, assisted by the semi-fluid

character of the humour. :

Represents the mode in whick the blood-
vessels are distribufed that nourish the

erystalline lens. Human foetus.

A, The anterior surface of the lens; B, terminal
branches of the arteria centralis retinz ; C, the
circumference of the lens ; &, artery ; v, vein.

The Third Class of extra-vascular
tissues comprehends the Epidermoid
Appendages. The author describes
them all as composed of corpuscles,
which are round and soft where they
arein contact with the vascular chorion,
mm}aressed and flattened where they
are farther removed from it. He points
out, in the substance of the hoof of the
horse, the existence of fine canals,
which he supposes to conduct fluid
through its mass; and he states that
the perspiratory ducts of the human
subject possess a structure analogous
to the spiral vessels of plants. The
author describes each of the tissues
of this class, and shows that the |
various modifications presented by |
the vascular system wil,l.g which each |
is in contact have the sole object of '
enabling a large quantity of blood to
approach and cireulate slowly around
them. He also points out, in connexion |
with this subject, the remarkable vital
properties which are possessed by these
non-vascular tissues,

In the conclusion to this paper, the
author states that his object has been
to establish as a law in animal thr:ain-
logy, that organs are capable of being
nourished, and of increasing in size,
without the presence of blood-vessels in
their substance.

The application of the above-
named law to the study of Swrgery,
in reference to the causes of the










