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EXPLANATION OF THE PLATES.

fasciculated, and running a straighter course than in the
substance of the organ.

Fig. 12. A portion of the thyroid from a human feetus, slightly com-

pressed. It exhibits the same structure as the thymus, but
its fibrous texture is more developed. ’

Fig. 13. A portion of the same thyroid to show its vascular network, in

the meshes of which, as in Fig. 12, the cells are seen arranged
in groupe.

CENTRES OF NUTRITION.—PraTE IV. page 389.
Fig. 1. A portion of the middle and internal membranes of a large

encysted tumour situated under the tongue, and removed by
Professor Syme.

The middle or second membrane, which is a germihal
membrane, consisting of flattened cells, the lines of junction
of which are faintly visible, the nuclei remaining as the
germinal spots of the membrane.

b. The internal membrane, a layer of " small cells, somewhat

Fig. 2, a.

bb.

spherical, with slightly granular contents.

The external membrane of the cyst, consisting of areolar
and elastic fibres, contained the blood-vessels of the morbid
growth.

The cyst contained a soft mass resembling thick honey
in consistence. The outer layer of this mass was white, and
consisted of large, flat, transparent cells or scales, with few or
no traces of nuclei The larger internal part of the mass
was reddish-grey, and consisted of ovoidal cells, resembling
those of the external layer, except that they were turgid
with a transparent oily-like fluid, and contained nuclei in
various stages of development.

Fig. 3, a. Cells of the meliceritous mass—those without
nuclei being those of the white external layer, the others
belonging to the reddish-grey part of the mass, presenting
nuclei in various stages of development.

Some of the latter cells, in which the nuclei have become so
much developed as to distend their cells beyond the average
size. In these enlarged cells, it will be remarked that the
nuclei, instead of remaining as single germinal spots for each
cell, have broken up into numerous spots or centres of
nutrition.

In a tumour of this kind, the cyst and its contents are
two distinct parts, and perform two distinct actions. The
cyst is the active agent in withdrawing materials of nutrition
for itself and its contents from the vessels which ramify in
its outer tunic. The organs which accomplish this are the
germinal spots in its middle tunic, which, in virtue of forces




































XXVi EXPLANATION OF THE PLATES.

d. Fourth stage.

Fig. 5. Small portion of the germinal membrane of Acephalocystis
armatus.

Fig. 6. Small portion, highly magnified, of the granular matter from
the cyst of Cysticercus.

Fig. 7. Small portion of the inner surface of the external membrane
of Acephalocystis armatus while in a state of degeneration.

Fig. 8. Ovum from the pedicle of Cysticercus.

Fig. 9. Small portion of the germinal membrane of Acephalocystis

monroti, highly magnified.

a. Fibrous basis.

b. Germinal vesicles.

¢. Secondary acephalocysts within the germinal vesicles ; this
portion was taken from the large parent cyst, which is the
primary animal, buried in the liver ; and each of the smaller
vesicles marked ¢ belong therefore to the secondary genera-
tion, their progeny again being the tertiary generation.

Fig. 10 Is a specimen of Cysticercus neglectus ruptured at the fundus of
the sac, apparently for the escape of the young germs into
the cavity of the cyst, where they become attached.

Fig. 11. Small portion of the cyst of Cysticercus neglectus magnified,
showing its vascularity, and the mode of attachment of the
young Clysticerci to its internal surface.

Fig. 12. View from above the pedicle of Cysticercus, showing the dis-

' position of the teeth. In all works hitherto published on
Helminthology, there has been a great want of proper figures
or descriptions of the true generic and specific characters of
these animals, a point of the utmost importance for obtaining
a proper knowledge of them : with this view the author has
paid scrupulous attention to the leading characters, and these
he has placed in the form of a synopsis at the end of the
chapter. All the drawings have been made with the view of
illustrating these characters more fully. The disposition of
the teeth, and their forms, are perhaps the most certain ex-
ternal characters.

Prate XI. page 482.

Fig. 4. Magnified view of a small portion of the external or tubular
membrane of Diskostoma acephalocystis.
a. Larger disc.
b. Smaller one on its surface.
¢. Tubuli.
d. Extremities of tubes.
¢ e. Gemmules, which at this stage of development may act as
absorbents.
Fig. 5. Natural size of Diskostoma acephalocystis.
Fig. 6. Diskostoma acephalocystis in various stages of development.
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a a a. Small cells arising from the attached surface of the tubular
membrane. This is the manner in which the original group
increases in size.

5. More advanced.

c. First stage of second mode of development, or that for the
extending of the parasite to as yet uninfested parts of the
body, for the purpose of forming new groups.

d. Second stage.

e. Third stage.

f. Root where the original germ became fixed.

g- External or tubular membrane.

Fig. 10. Section of Astoma acephalocystis, showing its internal structure

Prate XII. page 487.

Fig. 1. Portion of sac of Cysticercus, much magnified.
a. Absorbing cells of absorbing membrane.
b b. Separate ova, after their escape from the pedicle.

Fig. 2. Cysticercus neglectus very much magnified.

Fig. 3. Small portion of omentum containing Cysticercus mneglectus,
showing the bodies considered to be young Cysticerci attached ;
the omentum has been folded over, and the young (a) are seen
attached to the fold.

Fig. 4. The natural size of the animal supposed to be a new Ceenurus—
Cenurus hepaticus.

Fig. b. Magnified view of the head of Acephalocystis armatus in a more
advanced stage than the former figure.

Fig. 6. The germinal membrane from which it was taken.

Fig. 7. The absorbing membrane of cyst of Cysticercus rattus highly
magnified.

Fig. 8. Teeth of Cysticercus rattus highly magnified.

Fig. 10. Ovam of Cysticercus rattus highly magnified.

Fig. 11. Ova from pedicle of Cysticercus rattus highly magnified.

PratE VI page 446.

Fig. 8. Gymnorkynchus horridus within it4 cyst.
Fig. 9. exposed.
Fig. 10. First stage of Cenurus cerebralis.
Figs. 11, 12, 13, 14. Sccond, third, fourth, and fifth stages of the dis-
coidal period of development of Cenurus cerebralis.
Fig. 15. One of the first stages in the vertical period of development.
Fig. 16. Sphairidion acephalocystis highly magnified.
Fig. 7. Neuronaia monroir. (J. Goodsir.)
a. Suctorial mouth.
b. Acetabulum.
¢. Orifice of organs, supposed to be reproductive.
d. Posterior orifice, by which the sigmoidal * cisterna chyli”
e. Opens, and apparently also,
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DIVISION L
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L—ON THE ORIGIN AND DEVELOPMENT OF THE
PULPS AND SACS OF THE HUMAN TEETH.—
PratE 1.

¢¢I1 est peu de sujets en medecine sur lesquels on ait tant écrit que sur les
dents ; deux cent volumes contiendraient 4 peinoc tout ce qu’on en a imprimé !
Mais est-ce & dire que tout soit connu & cet egard? Est-ce 4 dire que la
matiére ait été epuisée et qu'il ne reste plus rien 4 faire? Nullement.
L'Anatomie n'a pas encore le dernier mot de la nature sur cet intéressant
sujet et il reste encore, quoiqu'on en dise, quelques doutes 4 eclaircir et
plus d'une difficulté & résoudre.”—BLANDIN, 4nat. du Systeme Dentaire, 1836.

SECTION I.—EXAMINATIONS OF THE DENTAL ARCHES AT
DIFFERENT AGES.

1. An embryo (Fig. 1), which measured 73 lines from the

vertex to the point of the coccyx, weighed 15 grains,
and appeared to be about the sixth week,* was selected g\

and prepared for the purpose of examining the state //4'.(‘)

* It is difficult to determine the exact age of an embryo. The
ages given in the text, therefore, must be considered as approxi-
mations, being probably rather under-rated. I have given a full-sized sketch
of the youngest subject in which I have observed any of the phenomena of
dentition, with the weight and measurements of a few of the others. In
researches of this kind, the sequences of phenomena are of more importance
than their periods of appearance.

Velpeau, Embryologic ou Ovologic Hwmaine; Breschet, Etudes Anatoms-
ques, etc., de Tonf dans Uespece Humaine: Scmmering, lcones Embryonwum
Humanorum.

Fig. 1.

B
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of. the pahite and dental arches. The cheeks were divided

"-.'~.transversely from the commissures of the lips with fine scis-

*sors; the jaws were separated, removed, and fixed to the
bottom of a small capsule full of water. The point of the
tongue was removed.” The configuration of the mouth was
then determined by means of a half-inch lens and two needles,
bent at the points, and fixed in slender handles.

Upper Jaw.—The roof of the mouth was bounded an-
teriorly and laterally by the free edge of the lip (a, Fig. 2),
which is at this age thin and of great transverse extent.
Within the lip (a), but separated from it by a groove (b),
to be more particularly described afterwards, there was
observed a lobe of a horse-shoe shape (c), narrow anteriorly at
the median line, broader, flatter, and of a rounded form on
each side posteriorly. Coming out from above the internal
posterior edges of this lobe (c), and
firmly adhering to it, two other

* and curving backwards and in-
"/ wards posteriorly, gradually dis-

appearing by pointed extremities
anteriorly. From the posterior extremities of each of the
lobes now described (d d), and of the horse-shoe lobe (c),
a thin semitransparent membranous fold (¢ ¢) passed back-
ward on each side, attached externally to the sides of the
capacious bucco-pharyngeal cavity, bounded internally by a
free edge opposed to its fellow of the opposite side, and
terminating posteriorly on the lateral walls of the pharynx.
Adhering to the inferior surface of each of these folds was
seen a smaller lobe (ff) somewhat similar to the two last,
and situated a little behind them. The needle placed under
the folds showed that they were free and floating, except at
their exterior or adherent edges, and that they constituted a
partial division of the large common nasal, buccal, and pharyn-
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upper, and of the posterior parts of the lobe in the lower jaw,
the cut surfaces of the cheeks made by the scissors were seen
@Liy.

The mucous membrane over its whole extent was thin, and
of a greyish-yellow colour, the lobes granular, very friable, and
of a dead white. The breadth of the upper alveolar arch was
13 line, and the length of the same was 1 line.

2. The jaws of an embryo which measured 1 inch, weighed
20 grains, and appeared to be about the seventh week, were
prepared and examined as in the former case.
Upper Jaw.—The free edge of the lip (a, Fig. 4) was not
» m » 80 extended as at the sixth week.
The horse-shoe lobe (¢) had become
broader and more developed pos-
teriorly, and anteriorly exhibited
three lobules, one median (m), and
two lateral and anterior (n n). The
two lobes observed on each side of
the palate in the former embryo (d
d, f f, Fig. 2), had disappeared, hav-
ing apparently coalesced ; the posterior one (f) being curved
forwards to join the anterior (d), in the point (s, Fig. 4), while
the combined mass had contracted itself towards the front
of the mouth within the limits of the horse-shoe lobe ().
The cleft had slightly diminished, but was still of sufficient
width to display the whole of the undivided nasal cavity.
The lip (2) was so lax as to admit of being moved by the
middle. The horse-shoe lobe (c) could also be pressed by the
same means inwards and backwards. When these two parts
were separated, the mucous membrane was seen to form a
duplicature (b), between the lips and a ridge (o), which ex-
tended from the posterior part of the dental arch to the outer
extremity of the lateral lobule (n).

Fig. 4.
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had become well developed and inclosed in follicles, through
the mouths of which they were seen. A similar change
was observed in reference to the papilla (2). The follicles
had been produced by the stretching across of productions
from the outer lip (which was very indistinct) towards
similar but much smaller productions from the inmer lip
(which was still very prominent). The lines of junction
of the septa were visible, and the mouths of the follicles pre-
sented an unfinished appearance. The papilla (1) had become
surrounded by an incomplete follicle, im consequence of the
production of a notched lamina from the outer lip of the
groove, which lamina was almost met by a smaller slip of
membrane from the inner lip. The breadth of the superior
arch was 2 lines, length 1% line.

6. 11tk or 12th week.— Upper Jaw.—The median lobule
5 (m, Fig. 12) had diminished so much
/ transversely, as to have become an-
©® tero-posterior ; while its supplement-
ary lobule had become attached to the
frenum of the lip. The lateral lobules
. " (n) had increased much transversely,
Fig. 12 and appeared each to be divided into
an anterior and a posterior portion. They were compressed
by the true palate, which was folded at this part, as at
the tenth week, into wrinkles, the longest and anterior
of which stretched across the median line from the right
to the left side. The papille (3 and 4), with their fol-
licles, were fully developed. The other two papille (1 and
2, Fig. 10) had not undergone much change, but the small
bulging (5, Fig. 10) had now become a distinct papilla, and
its follicle had begun to show itself The uvula was well
marked.
Lower Jaw.—The lines of junction of the interfollicular

$










































24 ON THE ORIGIN AND DEVELOPMENT OF THH

of one of the central incisives of the same feetus exhibited
externally nothing peculiar. After a transverse section, it was
found to be composed of two, the temporary and permanent
combined.

The walls of the temporary sac (b, Fig. 23) were composed
of an external membrane, which was rather thick and con-
densed ; the inner could be separated from it, and had the
appearance, a8 in the molar sacs, of an injected villous
membrane. The little permanent sac was situated in the
substance of the outer membrane of the temporary sac, as if
the latter had been split to receive it. It was lined by a
membrane similar to that of the temporary, and exhibited
near the lower end of its posterior wall the incipient pulp,
which was evidently a development of the fold observed in
that situation at the fifth month. It terminated towards the
gum by an indistinct pointed extremity, from which a short
opaque impervious line proceeded, near to which the anterior
and posterior folds, observed at the fifth month, were seen.

13. The lower jaw of an infant about eight or nine months
old, in which the central incisives had cut the gum, was pre-
pared by removing a section from its external posterior lateral
aspect, 80 as to expose the sacs of the posterior milk-molar,
/ L and of the anterior permanent
4 molar (z, Fig. 24). The latter (6),
= o (7} 7/ instead of being buried in the base
=L of the coronoid process, was situated

Sy’ further forward, and the cavity (3)

7 having been displayed by a longi-

g ;-—/\J\ tudinal section of the former, was

Fig. %. *  found, comparatively speaking, to

have recovered its original small extent, being attached in-

feriorly to the top of the sac (6), and superiorly to the an-
terior edge of the base of the coronoid process.





















































































52 PULPS AND SACS OF THE HUMAN TEETH.

ings, colnmunicating with small sacs, into which fine bristles may be passed.
At the third month the sacs of the second molars may be seen communicating
with the cavity of the mouth by small holes. The openings of the remaining
sacs are soon closed by the mucous membrane of the mouth.

“The sacs of the permanent teeth are also formed immediately from the
mucous membrane of the mouth, partly at the fourth month of feetal exist-
ence, partly towards the end of that period, partly at birth. Once only, ina
new-born child, I observed behind the most prominent edge of the gums
several openings which led to the sacs of the incisives and canines, and which
are usually already obliterated before birth.”

These are all the facts Arnold has recorded, and from them it appears that
K was acquainted at that time with the secondary dental groove, the ten milk-
follicles, and the ultimate closure of the latter. So far as we can judge from
his brief notice, he appears to have been unacquainted with the mode of for-
mation of the permanent follicles, supposing them to be formed immediately
(anmittelbar) from the mucous membrane of the mouth, an opinion which is
very prevalent among the continental anatomists. I can only acconnt for the
openings he mentions in the new-born child by arrest of development, or by
supposing that he had observed a few of the Tartar glands of Serres (Glandes
dentaires, Essai, etc., p. 28), which are best seen at the period to which he
allndes,

Having now mentioned all the facts which Professor Arnold has published,
I may be allowed to state that I had made out all the facts detailed in this
paper before 1 was aware that any of them had been on record ; that I had
given an account of them at the last meeting of the British Association, before
I knew of Professor Arnold’s notice ; and that this paper was in the hands of
the Editor of the Edinburgh Med. and Surg. Journal before I had an oppor-
tunity of seeing the Salzburg periodical.

I bad also demonstrated the principal facts in the follicular stage of deuti-
tion, in 1835, to Mr. Nasmyth, to whom [ am deeply indebted for the infor-
mation he has given me respecting the anatomy and surgery of these organs,
and in whose cabinet I at that timne deposited preparations illustrative of the
facts.
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IIL—ON THE MODE IN WHICH MUSKET-BULLETS
AND OTHER FOREIGN BODIES BECOME IN-
CLOSED IN THE 1IVORY OF THE TUSKS OF
THE ELEPHANT.—PraTE IL

MUSKET-BULLETS are occasionally found inclosed in ivory,
and every anatomical museum contains specimens of this
kind. Why bullets should be so frequently met with in this
situation it is not easy to say: the head of the elephant
appears to be generally aimed at, and foreign bodies, when they
enter the tusks, instead of being removed in the usual manner
are retained by the process, an investigation .of which is to
form the subject of the present paper. My attention was
directed to this subject by Mr. Syme, who submitted to me
for examination some highly interesting specimens of bullets
in ivory, presented to the Anatomical Museum of the Uni-
versity by Sir John Robison. Sir John has also kindly
afforded me an opportunity of examining some remarkable
examples of wounded ivory, and Sir George Ballingall has
directed my attention to preparations in his possession, which
have satisfied me of the truth of those opinions on the sub-
ject which I shall now have the honour of submitting to the
Royal Society.

One circumstance was at once detected in all these speci-
mens, and its importance was evident, as affording a clue to
the explanation of the mode of inclosure. The circumstance
to which I allude is, that in none of the specimens are the
bullets or foreign bodies surrounded by regular ivory. They
are in every instance inclosed in masses, more or less bulky,
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Camper, in the Description Anatomique d'un Elephant
Male, remarks that it is not unusual to see foreign bodies in-
closed, or as it were soldered, into the substance of the ivory.
The same anatomist also figures and describes a bullet which
was inclosed in a very irregular mass of ivory, covered with
long appendages, which were directed parallel to the axis of
the tusk. The metallic bodies in question, he remarks, must
have penetrated across the alveolus into the hollow of the
tusk, and must have remained for a long time-in the substance
of the pulpy flesh which fills that cavity, because the ivory
enveloped them on all sides, and would at length have carried
them beyond the alveolus by the increase of the tooth. He
supposes that the nodules which are formed around the balls
and the very incomplete union of their fibres with the sound
ivory, add weight to this conjecture. Ruysch, in his X. The-
saurus, Plate II, figures brass and iron bullets inclosed in
isolated nodules of irregular ivory.

Blumenbach considers the tusks of the elephant to differ
from other teeth, more particularly in the remarkable patho-
logical phenomenon of bullets, with which the animal has
been shot, being found, on sawing through the tusk, imbedded
in its substance in a peculiar manner. He looks upon this
fact as important in reference to the doctrine of a “ nutritio
ultra vasa” He mentions a tusk, equal in size to a man’s
thigh, in which an unflattened leaden bullet lay close to the
cavity of the tooth, surrounded by a peculiar covering, and
the entrance from without closed as it were by a cicatrix.
From these facts Blumenbach concludes that the elephant’s
tusk, when fractured or perforated, can pour out an ossific
juice to repair the injury.

Mr. Lawrence, in his notes to Blumenbach’s Comparative
Anatomy, overlooking these cases (one of which is given in
the text of his author) in which cicatrices have been seen
filling up the orifices produced by balls, explains satisfactorily
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ensue on wounds of the tusks of the elephant explains many
curious appearances in ivory, and the difficulties anatomists
and physiologists have had in understanding them.

It explains the drawings and descriptions of Klockner,
Ruysch, and Camper ; does away with the necessity of suppos-
ing, with Blumenbach, that true ivory is regenerated, or that it
can throw out ossific juice to produce cicatrices ; and leads us
to believe that Cuvier, in denying the possibility of the obli-
teration of a shot-hole, had allowed himself to be deceived.
All difficulties are got over and contradictions reconciled by
bearing in mind the different circumstances insisted upon in
this paper, namely—

1. That a tusk is an endogenous as well as an exogenous
organ. '

2. That the pulp forms irregular ivory round foreign
bodies, and at wounds on its surface.

3. That the membrane of the follicle is an important agent
in closing up the holes produced by foreign bodies which pene-
trate a tusk through the socket.
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70 ON THE SUPRA-RENAL, THYMUS, AND THYROID BODIES.

larly along the left side, still passes downwards and back-
wards along the cardinal veins, which have now become the
azygos veins.

While these changes in the veins and blastema have
taken place, the lungs have increased in size, and their
roots have taken up their proper position. In consequence of
this change in the position of the pulmonary roots and of
the ductus Cuvieri, the cardinal veins arch over the root of
the lungs in the same manner as the azygos vein of the adult
does.

At the same time the blastema of opposite sides unites, as
has been stated, across and in front of the base of the heart
and root of the neck.

Shortly after this period, the posterior part of the blas-
tema, which has now advanced, as already stated, from the
sides of the chest to the front of the heart, becomes separated
by a narrow neck from the cervical portion. The posterior
part has now become the thoracic portion of the thymus, and
in the embryo of the sheep is largest on the left side, corres-
ponding in this respect to the large size of the left vena azygos
and left vena cava at this period.

The cervical portion of the blastema now begins to exhibit
a separation into the thyroid and cervical portion of the
thymus. This is effected by the absorption of a portion of the
blastema, of a triangular form, a little behind the larynx, the
apex looking backwards, the concave base forwards, so that
the future thyroid presents a crescentic form, its sides being
as yet united to the anterior horns of the thymus, which pass
along the jugular veins.

The thyroid now separates more completely from the
thymus, by the prolongation forwards of the absorption pre-
viously mentioned from the anterior angles of the triangular
portion, so as to separate the thyroid from the anterior horns
of the thymus; at the same time the posterior angle of the
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that performed by the blastoderma, whatever the exact nature
of that function may be.

I have therefore been led to consider the supra-renal
capsules, the thymus, and thyroid, as organs essentially similar
in structure ; as developments of the remains of the blasto-
derma, being formed of a continuous portion of that part
situated along each side of the spine, from the Wolffian bodies
to the base of the cranium, the supra-renal capsules being de-
veloped in connection with the omphalo-mesenteric vessels,
the thymus to the jugular and cardinal veins, and ductus
Cuvieri; and the thyroid to the anastomosing branches of the
first and second aortic arches, as organs performing functions,
whatever these may be, analogous to those of the blastoderma,
differing from them only in this, that the blastoderma not only
elaborates nourishment for the embryo, but absorbs it also
from without—that is, from the yelk ; whereas the three organs
in question only elaborate the matter which has already been
absorbed by the other parts, and is now circulating in the
vessels of the more perfect individual
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Baer’s own countrymen, has, so far as I know, made any
allusion to this passage. Indeed, he does not appear to have
been himself aware of the value of the observation, as he
adduces it merely in the form of an argument in illustration
of another subject, and does not again recur to it. For my
own part, having ascertained, on independent grounds, and
publicly taught and illustrated for some years, the principle
stated in this communication, I feel gratified in having this
opportunity of rescuing from temporary oblivion, and of
adducing in support of my own statement of the principle, the
original announcement of it, made twenty-eight years ago, by
one of the most philosophic of modern anatomists.*

* I accidentally discovered, a few weeks ago, that Professor Huxley had
published translations of portions of Von Baer’s works in the Scientific Memoirs
for 1853. This judicious selection contains the passage referred to in my paper.
(Dec. 4, 1856.)










































































































































































































































































































































THE SKELETON OF THE VERTEBRATE HEAD. 197

maxillaries, the maxillaries, and palatals, as elements of three
distinct cranial segments. In the course of my investigation
into the development of the teeth, I became early aware of the
correctness of Goethe’s views on this subject, and have found
myself, therefore, unable to coincide with the doctrine of Pro-
fessor Owen as to the constitution of his palato-maxillary
or nasal hzmal arch.


















ON THE MORPHOLOGICAL CONSTITUTION OF LIMBS. 203

prolonged downwards, towards the heemal margin of the body ;
that the scapula is a proximal segnfent, elongated towards the
neural margin of the body ; that the clavicle is the only other
retained segment in the same transverse row as the coracoid,
in front of it, and elongated like it in the hzmal direction ;
and that the corresponding elements of the posterior limb
have a similar morphological signification.
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230 ANATOMY OF THE KNEE-JOINT.

the condyles proper by the oblique grooves, and presenting,
particularly in aged and slightly-diseased examples, traces of
the three successive stages in the position of the patella, there
are on the condyles semilunar tibial facets separated by faint
ridges, and in contact with the upper surfaces of the semilunar
cartilages, and uncovered portions, or femoral facets of the
tibia. On the inner condyle of the femur, and bounding the
oblique curvature, is the important crescentic facet already
described.





























































































LI cR SO

LT TR

tanoes.

sl
[T
Dol te -
aXis Ll

thedr din .
their anti;
<hee divecteo:
wonld he
tLe pols
away fr
bLinacd o

the ISOIRTE

e e

the pr oy

trep.:
tion the

Cconvi-x =,
margin. o
co-ordina-
bined w- -
relation -
metric, " -
of o

as th
bina

a Ciody oo







































272 THE RETINA.

becomes choroid, developes the bacillary layer with its rods
and cones. As the lens and vitreous humour increase in size,
the pulp or retina becomes cup-shaped, and intermediate
between the two portions of the transparent structure de-
veloped from its original spheroidal surface.



























MODE IN WHICH LIGHT ACTS ON THE RETINA. 281

or papilla of the simple refracting or vertebrate eye, is speedily
hollowed out in front by the development in or upon it of the
lens and vitreous humour, so that from a spheroidal convex
surface, the primordial protuberance assumes the form of a
cup, with its mouth directed forwards, and its cavity occupied
by the refracting media of the organ. This cup-shaped mass
is the retina ; the crystalline rods are not developed on its
concave surface, but on its outer or convex surface, as they
exist on the convexity of the compound eye—that is, in the
direction of the radii of the sphere, but directed backwards,
on account of the nearly spheroidal surface.

In conclusion, I may state what appears to be the
physiological superiority of the simple over the compound
eye. As the simple eye is acted on by reflected light only,
it cannot be disturbed by rays not required for the definition
of the image. It is also arranged so as to admit of a much
more delicate or minute mosaic representation of the object,
from its microscopic and reversed photesthetic bodies being
in contact with the reflecting choroidal surface on which that
image is formed. It moreover combines the advantages of
the contiguous image, formed by the lenticular structures, and
the mosaic image, which results from its crystalline rods.





















288 LAMINA SPIRALIS OF THE COCHLEA.

as alone, among all the others, to act or vibrate, when the
note or harmonic chord, for which that single rod, or that
group of rods, had been provided, passes through the cochlea
in the form of sonant vibrations of a correspondent physical
value. If this be the case, we can understand how, by the
instrumentality of a cochlea, the physical value of each tone,
or harmonic combination of tones, may be detected by the ear,
and impressions of correspondent value transmitted along the
nerve-filaments to the seat of sonant sensation in the brain.
It must be borne in mind, however, that the ssthetic percep-
tion of the sensations produced by the instrumentality of the
cochlea, its nerves, and the sentient centre, is a psychical
function, and a result of the pre-established harmony between
the mental and corporeal elements of the animal constitution
on the one hand, and external nature on the other.








































































































































































344 PRESENT STATE OF ORGANIC ELECTRICITY.

direction of lines of inductive action in the water, will be
affected less powerfully by the circulating electric power than
if it were placed across these lines. Mr. Faraday * found that
while the Gymnotus can stun and kill fishes which are in
various positions in relation to its own body, it can, moreover,
by throwing itself so as to form a coil enclosing the fish, the
latter representing a diameter across it, so concentrate its
currents of one side as to strike it motionless as if by lightning.
The Torpedo would also appear, from the observations of Dr.
Davy, instinctively to elevate or arrange its margin so as to
adjust the direction of its currents to the position of the object
through which it wishes to pass them. “Thus,” as Mr. Faraday
observes, “the very conducting power which the water has,
that which it gives to the moistened skin of the fish or animal
to be struck, the extent of surface by which the fish and water
conducting the charge to it are in contact, all conduce to
[avour and increase the shock upon the doomed animal.”

* Phil. Trans. 1839.

















































































CASE OF SARCINA VENTRICULL 371

disease, will perceive the value of the foregoing analysis.
Other questions arising out of the consideration of the case,
as well as its future progress, will be taken up and recorded
in future communications on healthy and morbid digestion
—subjects with which Dr. Wilson and I are at present

engaged.





















378 ULCERATION OF PEYER'S PATCHES IN CONTINUED FEVER.

In regard to the history of this department of the morbid
anatomy of fever, I may state that Dr. Bright has given very
beautiful representations of the sloughs and ulcers in his
Reports of Medical Cases. Louis and Chomel have referred
to the appearance of the matter which distends the glands,
and compared the process to the tuberculous. Schonlein, in
his Gencral Pathology, has made a general allusion to the de-
posit, and to the changes which occur in the patches.®* Gruby,
in & work on the Microscopic Character of Morbid Products,t
was the first, as far as I can learn, who figured and described
the cells of which the deposit consists. Finally, Rokitansky$
has generalised the subject, and considered the matter de-
posited as peculiar to typhus fever, and referable to the same
category as cancer, tubercle, etc.

My own observations have been made without reference
to any hypothesis as to the pathology of fever.

* Schonlein, Allgemeine und specielle Pathologie und Therapie, Zweiten
Thiele, 1839, p. 23.

+ Observationes Microscopicee auctore Dav. Gruby, 1840, p. 44.
1 Rokitansky, Handbuch der Pathologischen Anatomie, band iii. p. 265.
























386 STRUCTURE AND PATHOLOGY OF KIDNEY AND LIVER.

vein, artery, and duct. This division of the areolar texture is
in certain respects the most important pathological element
of the organ. It is the seat of the more important inflamma-
tions, of the effusions of pus and lymph, of chronic inflamma-
tion, and of the fibrous lymph, producing cirrhosis and atrophy,
and probably of the heterologous formations, or cancers, which
attack the organ.
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CENTRES OF NUTRITION. 389

XXI—CENTRES OF NUTRITION.—(PrATE IV.)

By centres of nutrition I understand certain minute cellular
parts existing in the textures and organs. 'With many of these
centres anatomists have been for some time familiar,® but with
a few exceptions have looked upon them as embryonic struc-
tures.t I am inclined to believe in the general existence of
such centres, for a certain period at least, in all textures and
organs, and to this I wish to direct attention at present.

The phenomena presented by these centres incline me to
regard them as destined to draw from the capillary vessels, or
from other sources, the materials of nutrition, and to distri-
bute them by development to each organ or texture after its
kind. In this way they are to be considered centres of -
germination ; and I have elsewhere named them germinal
spots—adopting the latter term from the Embryologists.}

The centre of nutrition with which we are most familiar,
is that from which the whole organism derives its origin—
the germinal spot of the ovum. From this all the other
centres are derived, either mediately or immediately ; and in
directions, numbers, and arrangements, which induce the con-
figuration and structure of the being. As the entire organism

* The nuclei of the textures.

+ Mr. Bowman, in his Paper on Muscle, Philosophical Transactions, 1840,
Part I. page 485.—Cyclopadia of Anatomy and Physiology, art. * Muscle.”—
Dr. Martin Barry, in the Philosophical Tr ctions, and most explicitly in his
Paper ““ On the Corpuscles of the Blood,” 1841, Part 1. page 269, paragraph 83.

1 Trans. Roy. Soc. Ed. 1842. *‘ On the Secreting Structure, and the Laws
of its Functions.”










392 ANATOMICAL AND PATHOLOGICAL OBSERVATIONS.

surfaces of parts or organs. One surface of the membrane
is therefore attached, and is applied upon a layer of areolar
texture, intermixed with a more or less rich network of
capillary vessels. The other surface is free, and it is on it
only that the developed or secondary cells of its germinal
spots are attached. These secondary cells are at first con-
tained between the two layers of the membrane, these layers
being the opposite walls of each of its component cells.
‘When fully developed, the secondary cells carry forward the
anterior layer, which is always the thinmnest, leaving the
nuclei or germinal centres in the substance of the posterior
layer in close contact with the bloodvessels.

' Of the forces which exist in connection with centres of
nutrition, nothing very definite can yet be stated. When this
branch of inquiry shall have been opened up, we shall expect
to have a science of organic forces, bearing direct relations to
anatomy, the science of organic forms.
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contrasting strongly with the semi-transparency of the
surrounding texture. Repeated examinations of these pre-
parations satisfied me that Dr. William Hunter and Mr.
Cruikshank were quite correct in describing and figuring
radiating lacteals within the villi, but that they were led into
error in describing those vessels as opening on the free surface
of the gut, partly by imperfect instruments and methods of
observation, partly by the general prejudice of the period in
favour of absorbent orifices. I also satisfied myself of what
appeared. highly probable from the commencement of the
observations, that the villi, when turgid with chyle, were
destitute of their ordinary epithelial covering.* This circum-
stance I could not avoid connecting with the fact of the
stomach throwing off its epithelia during the process of
.digestion. T determined, therefore, to investigate the process
of absorption of chyle in fresh subjects, as the facts exhibited
in Mr. Cruikshank’s preparations indicated the probable
existence of complicated processes going on in villi during
digestion. The analogy of the vesicular bulbous extremity of
the villus, to the spongiole of the vegetable, forced itself upon
me, and the existence of milky chyle, within closed cells, led
me to anticipate an explanation of some of the phenomena
of digestion.

A dog was fed. Three hours afterwards he was killed.
The lacteals were turgid, and the gut was found to be full of
milky chyme, with an admixture of thin brownish fluid of a
bilious appearance. The milky matter was situated princi-
pally towards the mucous membrane ; the brown fluid
occupied the cavity of the gut.

The white matter consisted of a transparent fluid, with a
few oil-globules and numerous epithelia.

Some of the epithelia I recognised as those which cover
the villi. They were pointed at their attached extremities,

* This opinion was subsequently abandoned by the author. —(Ebps.)
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The trunks of two lacteals could be easily traced up the
centre of the villus, and as they approached the vesicular mass
they subdivided and looped. In no instance could one of
these lacteals be traced to any of the spherical vesicles, nor
could any direct communication between the structures be
detected.* The bloodvessels and capillaries, with their
columns of tawny blood disks, could be seen passing in
radiating lines and in loops across the villus, immediately
under the fine membrane already mentioned. This membrane,
perceptible on the body and neck of the villus only by the .
smooth surface it presented, was most distinctly traced at the
free extremity of the villus, as it passed from the surface
of one vesicle on to that of another.t The vesicles, pushing
the membrane forward, and grouped together in masses on its
attached surface, gave the extremity of the villus the appear-
ance of a mulberry. When viewed on a dark ground as an
opaque object, the point directed to the light, a villus in
this condition is remarkably beautiful, the play of the light
on the surface of the highly-refractive semi-opaque and
opalescent vesicles giving them the appearance of a group of
pearls. ’

In villi turgid with chyle, which have been kept for some
time in spirits, the contents of the vesicles are opaque, the
albumen having become coagulated.

To understand the part which the vesicles of the villus
play in digestion, it is necessary to be aware of certain of the
functions of the cell, with which physiologists are yet un-
acquainted. Not only are these bodies the germs of all the
tissues, as determined by the labours of Schleiden and
Schwann, but are also the immediate agents of secretion. A

* See Gulliver’s translation of Gerber's QGeneral Anatomy, pp. 272 and 273.

+ Mr. Bowman, in the article ‘ Mucous Membrane,” Cyclopedia of Ana-
tomy, does not admit this portion of the membrane. It certainly cannot be
detached as a separate membrane.

































ABSORPTION AND ULCERATION. 407

to exist in the organic cell during the progress of its growth ;
and the ultimate removal of the matter from the scene of
action is ascribed, partly to the formation of discharge, partly
to the yet unexplained, but at the same time undoubted, and
in all probability passive, agency of the returning circulation.












ULCERATION IN ARTICULAR CARTILAGES. 411

puscules, and this, as well as the analogy of similar processes,
gives weight to the opinion to which I have come, that they
are not the immediate instruments in the absorption of the
free surface. The cells of new formation appear to be the
immediate agents in this action. They absorb into their
substance the hyaline matter of the cartilage, the latter pro-
bably not being removed at once from the spot, but merely
converted into soft cellular texture ; the process being one of
transformation rather than removal
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Henle, who referred them to the same class of structures as .
the closed vesicular extremities of the ducts of compound
glands. Dr. Allen Thomson has observed, that the primitive
condition of the gastric and intestinal gland is a closed vesicle.*
‘Wasmann described the structure of the gastric glands in the
pig; and his description will be fully explained by the
following observations and viewst Hallman has given a
detailed account of the testicle of the ray,} which closely re-
sembles that of the Squalus cornubicus, as described in another
part of this chapter. None of the recent observations on the
development of the spermatozoa have proved that the
vesicles, in which they are formed, are the epithelium-cells
of the ducts of the testicle. I am indebted to Dr. Allen
Thomson for directing my attention to a notice in Valentin's
Repertorium, 1841, of a Dissertation by Erdl,§ in which he
describes, in the kidney of that molluse, cells, the nuclei of
which pass out by the duct of the gland. It does not appear,
however, that Erdl had discovered the uric acid within the
cell||
If the membrane which lines the secreting portion of the

internal surface of the ink-bag of Loligo sagittata (Lamark) be
carefully freed from adhering secretion by washing, it will be
found to consist almost entirely of nucleated cells, of a dark-
brown or black colour. These cells are spherical or ovoidal.
Their nuclei consist of cells, grouped together in a mass. Be-
tween these composite nuclei, and the walls of their containing
cells, is a fluid of a dark-brown colour. This fluid resembles,
in every respect, the secretion of the ink-bag itself. It

* Droceedings of the British Association, 1840.

+ De Digestione Nonnulla, Diss. mang. Berol. 1839.

1 Miiller’s Archiv, 1840.

§ De Helicis Algire vasis sanguiferis, 1840,

I Mr. Bowman has shown that the fat in the fatty liver is contained in the

secreting cells,—Observations on the Minute Structure of the Faity Degenera-
tion of the Liver, January 1842.
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;:;’: 77;’?cells of the follicle are not
— . arranged in groups,
< . group is enclosed within its

S -~ advancing in development ac-

S,
\. ;f jthe follicle, but never exceeding a
N ;:

I stated my opinion that there is
, those with very much elongated
possess germinal spots in particular

internal surface of the ducts. The

a gland of this order.*
o ~ observations on the original develop-
_ in the embryo. From the information we
it appears that the process is identical in
. the growth of a gland during its state of
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) which announces the approaching formation
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. ~ of the membrane upon the surface of which the
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i - of the duct are not formed by continued protrusion
_ the original blind sac, but are hollowed out independently
" the substance of the blastema, and subsequeutly com-
* municate with the ducts.

* ¢ ] am the more inclined to believe this, from what I have observed in
certain secreting membranes. Thus the membranes which secrete the purple
in Adplysia and Janthine are not covered with a continuous layer of purple
secreting cells ; but over the whole surface, and at regular distances, there are
spots, consisting of tra.nsparelit, colourless, nucleated cells, around which the
neighbouring cells become coloured. Are these transparent cells the germinal
spots of these secreting membranes? And may not the walls of the elongated
tubes, and the surfaces of the lamin® within certain glands, have a similar
arrangement of germinal spots ? "' —T'rans. Roy. Soc. Edin. 1842,
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had an opportunity of verifying, and to an
did not at the time fully anticipate, the re-
properties of the third order of secretions,
i¢ memoir to which I have just allnded. The
acter of secretions of the third order is, that
nto the cavity of the gland, they consist of
iead of being the result of the partial or entire
he secreting cells. It is the most remarkable
his order of secretions that, after the secreting
. separated from the gland, and cast into the
and therefore no longer a component part of
1ey retain so much individuality of life, as to
r development to a greater or less extent in
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markable instance of this peculiarity of secre-
rder, is that discovered by my brother, and
1in a succeeding chapter.* He has observed
18]l secretion of the decapodous crustaceans
essive developments in its progress down the
tis, but that it only becomes developed into
er coitus, and in the spermatheca of the female.
ertained that, apparently for the nourishment

of the component cells of a secretion of this kind, a quantity
of albuminous matter floats among them, by absorbing which
they derive materials for development after separation from
the walls of the gland.

This albuminous matter he compares to the substance
which, according to Dr. Martin Barry’s researches, results
from the solution of certain cells of a brood, and affords
nourishment to their survivors. It is one of other instances
in which cells do not derive their nourishment from the blood,
but from parts in their neighbourhood which have undergone

* See page 429.
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XXVI—THE TESTIS AND ITS SECRETION IN THE
DECAPODOUS CRUSTACEANS.—(Prates VII. VIIL.)

THE organs of generation in the male crustacean consist of
testes, vasa deferentia, and external or intromittent organs.

In no class of animals do these parts vary so much as in
that now under consideration. In every family, and almost
in every genus, they afford generic, and in some even specific,
characters. This variableness of configuration and structure
is not peculiar to the organs of reproduction, but exists also
in the other systems—the vascular and respiratory, the
nervous and locomotive. Such a variableness is to be looked
for in a class, the forms in which pass from that of the
annelids, through the articulata, to the mollusc. Through-
out all this range of form the organs and functions vary in
accordance with those in the group of animals to which the
crustaceans presenting them are analogous.

‘ In all the higher, or Brachyurous Crustaceans, the internal
organs of generation are comparatively most highly developed.
These organs exhibit the greatest complexity of form and
structure among the Triangulares, but in the next order, the
Cyclometopa, they are of great size. These crustaceans are
accordingly the most prolific, and in greatest demand as
articles of diet. The Catometopa, or rather the higher forms
of that family, have these organs also very large ; this family
containing the land-crabs of tropical climates, which are used
as food.

As we descend towards the Anomoura, the internal organs
of generation are found to give way gradually to others, which
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TESTIS IN DECAPODOUS CRUSTACEA. 435

and comparatively few in number, this matter is in small
quantity ; but in the lower part of the tube, where the cells
are more numerous, more developed, and in & more active
condition, it exists in the greatest abundance. Still lower
down in the vas deferens, where the cells are in a state of
satiety, and are in fact absorbing principally their own external
wall, preparatory to bursting, it again diminishes in quantity,
and disappears.

This albuminous matter would appear to result from the
debris of dissolved cells. It is more abundant in the
Brachyuwra than in the other forms of Crustacea, in accordance
with the greater abundance of seminal cells.*

H. D. S G

* An abstract of more extended observations on the subject of this chapter
was published in the Ed. Phil. Journal, October 1843.

































Yoldl

... ) B ey
. <o e
4 ol “o .

s Covoe
R e T~

)

T T TReD

R
T T T

—_———
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XXIX.—THE STRUCTURE OF THE HUMAN
PLACENTA.—(PrATES V. VL)

I.—OF THE STRUCTURE OF THE TUFTS AND VILLI OF THE
PLACENTA.

1.—O0f the Configuration of the Tufts.

A PLACENTAL tuft resembles a tree. It consists of a trunk,
of primary branches, and of secondary branches or terminal
villi, which are attached as solitary villi to the sides of the
primary branches, and to the extremities of the latter, in which
case they generally present a digitated arrangement. The
villus, when solitary, is cylindrical, or slightly flattened, or
somewhat club-shaped ; when digitated, each division may be
much flattened, or is then generally heart-shaped. The
digitated villi are only solitary villi grouped together at the
extremity of a primary branch.

2—Of the Euternal Membrane of the Tufts.

The trunk, the primary branches, and the terminal villi of
the tuft are covered by a very fine transparent membrane,
apparently devoid of any structure. This membrane may be
described as bounding the whole tuft, passing from the trunk
to the branches, and from these to the villi, the free extremities
of which it closely covers. Its free surface is smooth and
glistening—its attached surface is somewhat rough.*

* Professor Reid, *‘On the Anatomical Relations of the Bloodvessels of the

Mother to those of the Fostus in the Human Species.”—Ed. Med. Surg. Journal,
1841, page 7.













































460  ANATOMICAL AND PATHOLOGICAL OBSERVATIONS.

8. The function of the internal cells of the placental villi
is to absorb, through the internal membrane, the matter secreted
by the agency of the external cells of the villi.

9. The external cells of the placental villi perform, during
intra-uterine existence, a function for which is substituted in
extra-uterine life the digestive action of the gastro-intestinal
mucous membrane.

10. The internal cells of the placental villi perform, during
intra-uterine existence, a function for which is substituted in
extra-uterine life the action of the absorbing chyle-cells of
the intestinal villi

11. The placenta, therefore, not only performs, as has
been always admitted, the function of a lung, but also the
function of an intestinal tube.
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XXXIL—THE MODE OF REPRODUCTION OF LOST
PARTS IN THE CRUSTACEA.—(PrLATE 1X))

THAT all the species of crustacea have the power of regene-
rating parts of their body which have been accidentally lost,
is a fact which has been long known. The particular manner
in which these new parts are developed, and also the organ
from which the germ of the new part is derived, has never
yet been sufficiently examined or properly explained.

If one or more of the last phalanges of the leg of a
common crab be seriously injured, the animal instantly
throws off the remaining parts of the limb close to the body.
It has the power of doing so, apparently for two purposes ;
to save the excessive flow of blood which always takes place
at the first wound, and to lay bare the organ which is to
reproduce the future limb. As soon as the injured limb has
been thrown off the bleeding stops, the reason of which will
be explained hereafter; but if the animal is unable, from
weakness or other causes, to effect this, the hemorrhage
proceeds to a fatal termination.

It is apparently in the organs of locomotion only that
the power of reproduction resides. That it does not do so in
all parts of the body—in the higher crustacea, at least—is
proved by experiment, and is also apparent from the circum-
stance of many species being obtained with the body and
other parts very much maimed, and which have to all
appearance been so for a considerable period. Wounds of the
body in general prove speedily fatal, if they penetrate deeply,
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THE CYSTIC ENTOZOA. 483

generation. The young cells, after acting for a time as the
organs of nutrition, become free and independent animals after
having thrown off young cells internally, which in their turn
act as organs of nutrition to their parent until they are fit to
become independent animals themselves. The particulars
relative to the peculiar mode of development of this ~nimal
will be adverted to more at length when we come to ctreat of
that function in Diskostoma ; in the meantime a few remarks
on the external character of the animal may be useful.

It was of a greenish yellow colour when taken from its
habitat, and varied in size from a millet seed to that of a
middle-sized orange. The smaller specimens were all spheri-
cal, and very much corrugated ; the larger were quite smooth
and botryoidal—the first of which appearances arose apparently
from the distension caused by the young; the second, from
the young within it increasing irregularly in sizee When a
section was made of an adult specimen, the interior was found
to consist of an immense number of young in various stages
of advancement, and all of them apparently having their
origin from the inclosing sac, either immediately or mediately.
Along with these the interstices contained a great quantity of
gelatinous matter, which appeared to be the assimilated food,
analogous to the pabulum of the seminal cells already spoken
of in another paper.

NL—OF DISKOSTOMA.*—(PLATE XI.)

Diskostoma acephalocystis is another animal belonging to
the Cystic Entozoa, and very similar in many respects to the
preceding genera ; it is, however, more complicated in its
structure than either.

Diskostoma was met with in great numbers in the peri-
toneal cavity of a middle-aged man. About six or eight

* Transactions of the Royal Socicty, Edinburgh, vol. xv., p. 564.
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IV.—OF SPHAIRIDION.*—(PLATE VI, Fic. 16.)

Sphairidion acephalocystis is an animal allied to Acephalo-
cystis, chiefly from its acephalic character, but also from its
reproductive organ being enclosed within the centre of its sac.
This reproductive body or membrane is exactly similar to
the pedicle of the Cysticercus, with the exception of its being
entirely buried in the body of the animal, consequently also
it is neither furnished with teeth nor suckers. There is no
separate absorbent apparatus in the sac of the animal, and
this part of its body appears to be composéd of one membrane
only, which is analogous to the external membrane of the
sac of Acephalocystis. The cyst of this animal at first
appears to be composed of three membranes, but a little
examination proves the outermost to consist of peritoneum
only, the two others being similar to the analogous membranes
of the cyst of Cysticercus rattus, namely, an external for
defenoce, and an internal for absorption of nourishment.

This animal was found attached to the intestines of the
Balearic Crested Crane (Balearica pavonia, Vigors) beneath
the peritoneum. ‘

v.—OF CZENURUS.t-—(PLATES VI, XIL)

The next animal we have to describe is Cenurus. It is
in the species belonging to this genus that the first vestiges
of extremities are perceived, to which form of structure we
are led through Diskostoma—the discs described in the latter
being without doubt analogous to the pedicles of the
Cenurus.

Canurus cercbralis, an animal frequently found in the
brain of the sheep and other ruminants, has been long known

* Zoapldior, a globule.
t Transactions of the Royal Society, Edinburgh, vol. xv. p. 564.
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few exceptions almost every specimen is converted into the
hard cretaceous matter spoken of ; many, at the same time,
presenting all the intermediate stages of decay. Gymno-
rhynchus presents us with a very curious habit dependant
upon this mode of structure, and which enables the animal to
avoid the death from w‘hich all its co-geners suffer. This
species, which I have fortunately had an opportunity of ex-
amining in its natural habitat, but which has been already
described by my brother (Edinburgh Philosophical Journal,
vol 31), inhabits the liver of the sun-fish in great numbers,
and from its peculiar structure is enabled to move slowly
through the organ it infests. If the cyst of this worm is
carefully examined, it will be found that the inner membrane,
containing the absorbent cells, is covered anteriorly with a very
thin layer only of the external membrane, so that it is enabled
to absorb the nourishment from the external textures in great
abundance, which thus enables the animal to move forward as
well as obtain a supply of food ; as we trace the cyst back-
wards, the external membrane will be found to become thicker
and thicker, as also more impermeable, until we reach the tail
of the animal, after which it becomes a mere cord. This cord
can be traced for a great distance, becoming less and less per-
ceptible, until it is lost altogether, and the course only marked
by a simple line of a darker colour than the rest of the textures.
It will be observed that the external membrane of this animal
presents analogies similar to that of Acephalocystis; for in-
stance, the cephalic portion of the membrane is 8o thin as to
be hardly distinguishable, being thus analogous to the young
hydatid.

In regard to the cyst of these worms, it has been long a
question how far it is a part of the enclosed animal Professor
Owen* holds that it is merely condensed textures of the

* Owen, ‘‘Description of a Microscopic Entozoon infesting the Muscles of
the Human Body.”— T'ransactions of the Zoological Society, vol. i. p. 322.
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of these ‘spheroidal bodies’ when Dr. Allen Thomson
ascertained that Dr. Sharpey was in the habit of mentioning
them in his courses of lectures in the University College. I
accordingly wrote Dr. Sharpey on the subject, and I am
indebted to that gentleman for the following interesting
accounts of what has been already recorded regarding this
entozoon :—

“When I was in Berlin some years ago, the late Professor
Rudolphi remarked to me in conversation, that he thought it
not unlikely the little bodies discovered by Dr. Monro 2d, on
the nerves of the cod, haddock, and other allied fish, ‘would
turn out on examination to be entozoa; and he suggested
that I should take an opportunity of inquiring into the point
on my return to Scotland. Accordingly, in the autumn of
1836, I examined these bodies in the haddock or whiting, I
really forget which, but I think it was the former, and found
that each of them was a little cyst, containing a Distoma,
which could be easily turned out from its enclosure alive.
The specimens I examined were from the membranes of the
brain.

“This observation was made in Edinburgh, and on going
to London soon after, I mentioned the fact to Mr. Owen ; and
I have been accustomed to take notice of it in my lectures
ever since, suggesting at the same time that it would be well
to search for them, or for analogous parasites, in the nerves
of other animals, as it was not likely that the gadus tribe of
fishes should be the only example. Indeed, unless my me-
mory deceives me, some one has met with something of the
same kind in the nerves of the frog; and Valentin has seen
the eggs of Distoma in the vertebral canal of a foctal sheep.
‘When I learned that the oval bodies, which all must have
seen in the cellular tissuc of the palm of the hand and fingers,
were connected with the nerves, I at first imagined they
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IV. SPHAIRIDION (MIHL)

S. Animal enclosed within a cyst which is composed of two
membranes. Sac single, containing the pedicle or reproductive
body in its centre, and presenting a number of concentric -
coloured rings. Hab. Peritoneum of Crested Balearic Crane.

V. CANURUS RUDOLPHI.

Sac double, armed with numerous clusters of toothed
pedicles. Epithelial cells in the sac. Germinal cells in the -
pedicles. Buried.

6.—Canurus hepaticus (Miki).

Sac botryoidal, opaque and thick; pedicles internal, small, suckers
obsolete ; teeth barbless, small, irregularly bent, and forming one irregular
series. Gregarious. Infests the liver of man.

7.—C. cerebralis (Rudolphy).

Sac globular, transparent, thin, “pedicles with four or five acetabula.
Teeth thirteen, about three times as long as the breadth of the disc from
which they arise. Infests the brain of sheep and other ruminants.

V1L CYSTICERCUS.

Animal enclosed within a cyst provided with a single pedicle.
1. Cyst formed from the infested animal.

8.—C. neglectus (Mihi).

Cyst formed from omentum of infested animal. Pedicle about three times
the length of sac, head rounded, teeth twenty-one in number, very long,
slender, and bent at the extremity, barbed on bent edge. Hab. unknown.

2. Cyst formed by parasite, as well as from textures of

nfested being.
9.—C. rattus (Mih).

Cyst small, globular, and transparent pedicle, not very long, teeth short,
sickle-shaped, being curved throughout their whole length.

VII. ECHINOCOCCUS.
H.D.S. G.
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implanted, resembled in all respects the ordinary skin of the
surface of the body.

A few hairs appeared to arise from the general surface of
the tunica vaginalis.

In the substance of the club-shaped projections, but par-
ticularly in the larger of the two, where it adhered to the
mass of the testis, there were irregular masses of soft cartilage,
presenting all the ordinary characters of the corpuscles of
that texture, and a few vascular canals.

In some places this cartilage had been converted into bone,
in which were visible irregular Haversian canals and numerous
corpuscles and canaliculi.

One portion of bone resembling a sand-glass measured
half-an-inch in length.
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XXXVIL.—ON THE CURVATURES OF THE ARTI-
CULAR SURFACES, AND ON THE GENERAL
MECHANISM OF THE HUMAN HIP-JOINT.*

IN consequence of the vague and unsatisfactory manner in
which anatomists and physiologists have until lately exam-
ined the mechanism of the joints, it appears to have been
assumed as self-evident that the cartilaginous surfaces of the
head of the thigh-bone and of its socket must be spherical
If, however, the outlines of the transverse and antero-posterior
curvatures of the head of the femur be attentively followed
by the eye against the light, it will be at once observed that
they are not arcs of circles. The transverse curves as seen from
the front or back of the bone are two in number, one above,
the other below the fossa for the ligamentum teres, and they
increase in rapidity as they approach that fossa.

The transverse curves are also two in number, and may be
observed by looking at the outline of the head of the bone
from the inner side, holding it so that the ridge extending
from it to the lesser trochanter may be perpendicular. If the
line of the ridge be then traced upwards to the outline of the
articular surface of the head of the bone, it will be found to
intersect that outline at the point of osculation of the two
curves of which it consists. This point is a cusp directed
upwards, and the two curves increase in rapidity as they
extend down to the front and back of the articular margin.
On examining the articular surface, the eye will now be able

* This memoir ought to have immediately followed that on the Mechanism
of the Knee-joint, but the manuscript from which we print was unfortunately
overlooked until the greater part of this volume had gone to press.—Ebs.
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handed screw combination in the right, a left-handed in the
left hip.

The ligamentum teres—When the posterior area is
screwed home, the round ligament is quite slack and folded
over on itself forwards ; the posterior angle of its femoral
attachment having revolved over and in front of its anterior,
while the posterior area is screwing off, that is, performing the
first half of flexion, by screwing and rolling backwards, down-
wards, and onwards, the ligamentum teres gradually tightens,
so that when the shaft of the thigh bone has passed so far
forwards and inwards as it is when the foot comes in contact
with the ground in the step, when the trunk has inclined
slightly forward to the same side over the head of the thigh
bone, it becomes quite tight, flattened out, and lodged in the
cartilaginous fossa below the femoral pit, and bounded on each
side by the screwed anterior and posterior borders of that
groove. The joint is now in mid flexion (or mid extension),
that is, the posterior femoral area, and the corresponding
cotyloid area are about to break contact, and the anterior
femoral and corresponding area to come into action. When
this takes place the ligamentum teres again gradually
slackens, folding backwards with its anterior angle of femoral
attachment revolving over the posterior. In extreme flexion
when the lower part of the posterior area of the head of the
femur passes across the non-cartilaginous fossa of the acetabu-
lum and rests on the pubic area, a position which can only be
assumed along with extreme abduction, the ligamentum teres
folds still further backwards and inwards. As the hip joint
is essentially a hinge joint, the ligamentum teres represents
the internal lateral ligament, as the capsular is a modified
external lateral ligament. The fossa for the femoral
attachment of the ligamentum teres lies in the line of oscu-
lation of its two areas ; and, therefore, like the internal lateral
ligament of the hock-joint in the horse, becomes tense at mid
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joint differ from those in the elbow and ankle in their axes
being nearly perpendicular to the horizontal plane of the
joint, that of the anterior being directed with its vertex
upwards and slightly backwards and outwards; that of the
posterior upwards and slightly forwards and inwards. The
shallow transverse curvatures of the rolling areas of the male
elements, and the wavy convex form of the corresponding
curvatures of the female elements, would appear to render
lateral and circumductory movements of the knee-joint
possible. It will be found, however, that throughout the
whole extent of its double helicoid movements, it only permits
of eversion and inversion of the toes at the stage beyond semi-
flexion ; these movements, due to the action of the biceps and
semi-membranous being again excluded when the joint is
flexed home.

The hip-joint, from the ball and socket form assumed by
its combined anterior and posterior screw combinations, is not
only capable of pursuing its fundamental double helicoid
path, but also of performing the so-called adduction, abduc-
tion, and circumduction movements in all parts of its course,
but more particularly towards the close of flexion.
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