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granules, Riehl argued that, inasmuch as wandering pig-
ment cells were regularly met with in the papilla of the
hair and following the course of the blood-vessels, the
blood must be the source of the pigment, and this latter
must be carried by the cells to the hair.

The Medulla.—The medulla is situated in the axis of
the hair throughout almost its entire length, but it nar-
rows and terminates at some distance from the free end.
Tt is marked in the stronger hairs, but is usually absent
in the lanugo hairs, and often also in those of the scalp.
The presence of the medulla is shown by a more or less
broad, longitudinal band of a dark color, which is due to
the air situated between its composing elements. These
latter are cells which are shrunken into irregular shapes,
possess no nuclei, and are furnished with spines and
prongs (Waldeyer)

At the bulb of the hair, the medulla differs very slight-
ly from the cortex. Over the apex of the papilla and
above the eylindrical cells situated there, which repre-
sent the matrix of the medulla, large nucleated cells are
seen, and in their protoplasm are large drops of kerato-
hyalin. In proportion as the shaft is ascended, these
cells become shirunken, harder, lose their nuclei, and the
keratohyalin disappears. They are bound together by
means of the spines and prongs on their surface, between
which are left spaces—intercellular spaces. Below the
external surface these spaces serve as channels through
whieh nourishment is furnished to the young cells of the
medulla, but where the hair is exposed to the external
atmospliere this fluid evaporates, and the spaces become
filled with air.

The Cuticula.—The hair is also furnished with, a cu-
ticula. which surrounds the greater part of that portion of
the hair which lies in the follicle. 1t is formed by a layer
of horny plates, arranged like tiles on a roof, and they
are closely bound together. The cuticula originates from
the neck of the papilla of the hair, between the matrix
of the cortex and that of the inner root sheath. At this
point it consists of several rows of eylindrical nucleated
cells, which divide soon after leaving the matrix into two

\ One of these goes to form the cuticula of the

ir, the other the cuticula of the inner root sheath. The
cells of the former are at the middle of the hair papilla,
directed perpendicularly to the circumference of the hai
but gradually become more and more inclined toward i
At the upper portion of the hair follicle the cuticula is
no longer distinguishable and becomes a constituent por-
tion of the cortex. At the matrix the cells are epithelial
in character, but they become transformed into solid
transparent horn plates without nuclei.

Phe Root Sheaths.—The hair root is further enveloped
by two coats—the root sheaths—which are closely adhe-
rent to it. 'They are known individually as the inner and
the outer root sheath. The former is immediately around
and in contact with the hair, and ends within the hair
follicle: the latter, more external, passes up to the orifice
of the follicle, where it becomes continuous with the
spiny layer of the epidermis.

The Inner Root Sheath.—The inner root sheath is com-
posed of three layers—the cuticula, the one nearest the
hair, Henle's layer, the most external, and between these
two Huxley’s layer.

The cuticula of the inner root sheath arises from the
same matrix at the neck of the hair papilla as the cutie-
ula of the hair. The cells composing it are so arranged
that their long axes are parallel to the circumference of
the hair, that is, in an opposite direction to the cells form-
ing the cuticula of the cortex. They undergo transforma-
tion in a manner entirely analogous to the one which has
been already described for the cuticula of the cortex.
The cuticula of the inner root sheath is lost sight of
within the follicle, becoming a part of the sheath.

The Layers of Huzley and of Henle.—The portion of the
inner root sheath which is situated between the cuticula
just described and the external root sheath is composed
of the two layers known as those of Huxley and of
Henle. They also take their origin from the neck of the
papilla, and at that point appear asa layer of three or

566

more cylindrical epithelial cells. Drops of keratohyalin,
however, appear very soon in these cells, and this sub-
stance iner s rapidly in quantity. The change in
their appearance due to the presence of the keratohyalin
is very marked on a level with the apex of the papilla,
and the cells are seen here to have attained a much
larger size. The cells forming the layer of Henle—the
most external—contain, however, a greater amount of
keratohyalin, and undergo hornification much more
rapidly than they do in the layer of Huxley. Conse-
quently, Henle's layer is found represented by horny,
polygonal, non-nucleated elements at a much lower level
than Huxley’s layer. This latter, the inner portion of
the inner root sheath of the hair, is composed at the pa-
pilla of cells which contain a smaller amount of kerato-
hyalin. Keratofication in them is not so rapid as in the
cells of Henle’s layer, the nuclei do not disappear so
early, and the complete transformation of the elements
of Huxley’s layer into horny masses occurs at a higher
level than is seen in the former one. The inner root
sheath ends in the hair follicle.

The Erternal Root Sheath.—In deseribing the embry-
ology of the hair, it was stated that the first changes
observed consisted in a proliferation and prolongation
downward into the cutis of a portion of the cells forming
the stratum spinosum of the epidermis. The further
steps which occurred in the evolution of the hair, and
which took place in the central portion along of this pro-
longation, it has also been seen, resulted in the formation
of the shaft of the hair, but the remaining portion also
serves an important purpose. It represents the external
root sheath, or envelope, of the hair, and is separated by
it from the connective tissue composing the follicle.

The outer root sheath is not uniform throughout its
entire extent, but is lined on the surface next to the
hair shaft, and as far down as the opening of the duct of
the sebaceous gland, by the stratum corneum and stra-
tum granulosum. From here to the level of the hair
papilla the stratum spinosum descends in its entirety,
but then narrows, and at the neck of the papilla is re-
duced to a layer of two or three cylindrical cells. It lies
at this point in close contact with the cells from which
the inner root sheath is formed.

The appendages of the hairs are the sebaceous glands,
and bundles of unstriped muscular fibres are also attached
to them. They have been, however, already described.

George T. Elliot.

SNAILS.—A popular term applied to those forms of
the gasteropod mollusks, belonging chiefly to the order
Pulmonata, which are provided with a shell. They are
divided into the land, fresh-water, and marine species,
belonging respectively to the suborders Geophila, Limno-
phila, and T lalassophila. There are some few terres-
trial species and a large number of fresh-water and
marine forms, belonging to the order Azygobranechia, to
which the term snail is also sometimes applied. The
fresh-water and marine forms are perhaps more com-
monly known as periwinkles and whelks, while allied
genera not provided with a shell are ordinarily spoken of
as slugs. z

The order Pulmonata is characterized by a lingual
membrane provided with numerous feeth arranged in
many uniform transverse rows; mouth usually supplied
with one or more horny jaws, a respiratory organ in the
form of a closed chamber lined with pulmonic vessels on
the back of the animal and covered by the shell when
present; the edge of the mantle being attached, and the
entrance to the air chamber being through an opening in
the side closed by a valve. The operculum is almost
universally absent. The tentacles and eye peduncles
are retractile or contractile. The shell varies in form,
and is sometimes rudimentary or wanting. They are
hermaphrodites, with reciprocal impregnation, generally
oviparous, and all forms, whether terrestrial, fluviatile,
or marine, respire free air.

The American species of terrestrial snails live mostly
in the forest sheltered under the trunks of fallen trees,
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layers of decayed leaves, stones, or in the soil itself,
They are, as a rule, solitary in their habits; only excep-
tionally, as sometimes in the early days of spring, do
they congregate in considerable numbers in warm and

F16. 5219.—Helix Pomatia Linn.; the European Vineyard Sr
one most extensively eaten. (From Keferstein.)

sunny situations, but these assemblies do not last more

than a few days; they then scatter and again resume for

the rest of the year their solitary mode of living. They

are rarely seen abroad except on damp dark days or at
ilight, and, indeed, they almost disappear as the for-

ests are cut down, and seem to flee the approach of man.

The European species, on the other hand, follow in the

track of cultivation and are common in gardens and

fields, on walls and hedges, and other places exposed to

the action of light. It is probably owing to this radical

difference in their habits of life that the large majority

of our species are so plain and uniformly dull-colored,

while the European species are brightly colored. In

size the snails vary from

those minute species a quar-

ter of an inch or less in

length to the gigantic Afri-

can species belonging to the

genera Achatina and Ba-

Jinus, which sometimes at-

tain the length of eight

inches.

The eggs are laid in the
arly spring. Some few
forms are viviparous. As
soon as hatched, which 5
takes place in from twenty FIG. 5220.—Pomatia Aspersa.
to thirty days, the young LEpom Bldney:)
snail devotes himself strict-
ly to the business of eating. He first devours his own
shell. and then, according as his instinct leads him, be-
gins on either vegetable or animal food. The majority
of them prefer vegetable food, though it is certain that
some forms are also fond of animal food, and sometimes
prey upon earthworms, their own eggs, or even upon
each other. The amount they can ecat is enormous, as
can well be testified to by the gardener, who often finds
a whole field of vegetables almost destroyed in a single
night. As might be expected from this, their rate of
growth is very rapid, and they frequently double in size
within a week, At the first approach of frost they re-
tire into secluded and sheltered spots under logs or stones,
or partially burrow into the soil, withdraw into their
shells, and dispose themselves for their annual sleep or
hibernation, ouly to be awakened again in from four
to six months by the warmth of spring.

They possess the power of secreting a mucus-like mate-
rial from the general surface of the body at will. The
slugs have this function developed to a much greater
degree, and it is used by them as a means of defence.
Whenever a foreign substance touches them they secrete
a quantity of the mucus, which forms a kind of mem-
brane intérposed between themselves and the irritating
substance. This mucoid material is a non-conductor of
heat and impervious for a time to liquids, so that by its
means they are enabled for a considerable time to with-
stand the action of corrosive gases, alcohol, and even
boiling water. The fresh-water and marine forms live
on the rocks and aguatic plants at the bottoms of ponds
and rivers, and along the seashore, where they may be

seen in immense numbers when at any time, as at ebb-
tide, the rocks are exposed.

There are a large number of species of snails which
have been used as food. Most of these belong to the
genus Helix, of which more than twelve hundred species
have been deseribed. Few of the American forms have
been so used, partly for the reason that it has never
become the custom here, and partly, probably, from the
curious fact, already mentioned, that the forms indige-
nous to this country are mostly solitary and do not col-
lect in herds or communities. Many of the European
species, on the contrary, herd together in immense num-
bers and so are very easy to collect and peculiarly
adapted to colonization. The “edible snail,” Heliz poma-
tia, is the one most commonly eaten in Europe, but 7.
aspersa and . hortensis are also very generally used.
The first of these has, I believe, never been introduced
into this country, but asperse and lwertensis both have
been, and are now found in considerable numbers in cer-
tain localities. They retain their habits of congregation,
and will no doubt in time be much more generally used
as an article of diet than they are at present. &

The ancient Greeks and Romans regarded snails as
one of their greatest delicacies, and imported them from
all parts of the then known world to be reared and fat-
tened in their extensive snail ponds. In many parts of
Africa the large species which are indigenous there are
used as a daily food all the year round. At the present
time in Austria, France, Switzerland, Spain, and TItaly,
the collection, rearing, and preparing them for market
afford occupation to a large number of people. An idea
of the extent of the industry may be gained from the
fact that from Ulm alone some four million are annually
exported, and about ninety thousand pounds are sold in
the Paris markets every year.

The wild snails are collected and placed in small plots
of land cleared of trees and covered with heaps of moss
and pine-twigs, and separated from each other by moats,
or trails of sawdust, for which snails have a natural antip-
athy. They are kept here and fed on fresh grass, cab-
bage leaves, mint, and other aromatic herbs. In the
course of a week or ten days they have become quite
obese and, besides, have attained a very delicate flavor;
they are then starved for a few days to allow them to get
rid of exerementitious matter, when they are ready for
the market. To prepare them for the table they are well
washed, then broiled, baked, or boiled, shell and all, when
they are either extracted and served with various suit-
able sauces, or are placed on the table entire, to be re-
moved at the time of eating by placing the shell to the
mouth and drawing out the animal by sucking it.

The sea snails are not so extensively used as food,
though in England the common periwinkle (Littorina
littorea) is consumed in immense quantities by the poorer
classes on the coasts as well as in London. About three
thousand tons of them, valued at £15,000, are annually
shipped to London alone.

There has been a number of cases of poisoning from
eating snails which have been allowed to feed on hemlock
and belladonna, so that now there has been an inspector
appointed in Paris whose business it is to see that they
are in fit condition for consumption.

In some persons the ingestion of
snails brings on marked attacks of
urticaria—the same as is seen in cer-
tain cases after eating clams, oysters,
and other shell fish. In these cases
it will be understood that there is a S
mare or less marked idiosyncrasy in ?’g;w‘{;j;ll"frﬁ?ftﬂﬁ
the person, Binney.)

An idea of the nutritive value of
these mollugks may be gained from the following an-
alysis of the “edible snail,” made by Mr. Charles Mene:
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In some parts of the world the snail has more or less
of a reputation as a “cure” for consumption, concerning
which it is only necessary to say that it may be con-
sidered a food of some value as affording a change of
diet. William Barnes.

THYMUS GLAND, DEVELOPMENT OF.—The first
statements regarding the development of the thymus
gland contradicted each other completely. Arnold! as-
serted that it arose in common with the thyroid from

the entoderm of the
pharynx, while Bi-
schoff? in general de-
nied this. Remak,?
in his great work,
confirmed Arnold
and added that this
gland arises from one
of the branchial
clefts; but he was
placed in doubt after
Ecker had described
the large gland in
the neck of the chick
asthe thymus. From
o now on, the prevalent
view continued to be
FiG. 52'33-*[)1'6%“1111 531]10“';11%' the Brl'im- that the thymus was

Shamn in. the Shark. . (From Hertwig, af. Mesodermal in  ori-

ter de Meuron.) s&ch!, sch®, First and £11.

sixth branchial pockets ; sd, thyroid; th, We can well un-

thymus; ne&d, lateral thyroid. derstand Wh)’ these

various views should
be entertained when we consider that, for studies of this
sort, the methods at that time were very crude; but in
spite of all this we are under obligations to Remak for
so much light regarding many problems in embryol-
ogy, and it really seems a pity that his own view,
which later on proved to be correct, should have been
abandoned on account of his over-caution. . By the more
improved methods, both Kolliker? and His® observed
that the thymus must be of epithelial origin, and there-
fore accepted the old view of Remak. It may be added
that at this very same time two elaborate papers were
published by Afanassiew ® and Watney,” in which they
attempted to demonstrate that the gland arises from the
mesoderm. More accurate methods were now intro-
duced, and it-goon was demonstrated by Stieda ® that in
many animals the thymus arises from the third branchial
pocket. This was also confirmed by Borlg9 (and many
others,1%19) who in this study introduced his well-known
method of reconstruction.

In the third part of his “ Anatomie menschl. Embry-
onen,” His® brought forth the view that the thymus

arises from the si-
nus precervicalis,
and is therefore
purely ectodermal
in origin. This view
he attempted to
strengthen in a I:
ter publication
and it was quite
generally accepted.
Later, however, in
a response to a pa-
per by the author,™
His® retracts his
i older view and ad-
Fi6. 5223.—Diagram showing the Branchial Mits that the bulk
_(‘Iefls and 1_hé Glands a;‘lis)m% 'riu}flrrn;el?: of the 1]]‘\']]1115: has
S rtwig, after de ¢ ~Ariord . n
i\llleﬂlr%ggm]&lceﬁi. ggubnmaxigll pocket; LS OTIEIN from the

«d, thyroid; th, thymus; mnsd, lateral 01110(19“1}511 lining

thyroid. of the third branch-

ial cleft. He there-
fore considers the origin of the thymus still an open
question, and until more careful researches are mr}c}(:
accepts the view of Fischelis® and of Kastschenko,* =
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that is, that it arises from both ectoderm and ento-
derm.
Shortly after the branchial arches are formed there

| appears at the dorsal side of each cleft a thickening of

the entodermal cells,

which soon separate

from the entoderm to

form distinet groups

of glands. This is the

condition of things in

low vertebrates, and

as the scale is ascended

certain groups become

more and more promi-

nent, until man is

reached, when only

the two groups from

the third branchial

pocket remain to form FIG. 5224 — Diagram showing the

the thymus. Branchial Pockets and the Glands

FEY arising from them in the Chick.

In the fishes the gen-  (Modified from de Meuron.) sd,

eral relation of these Thyroid ; schl, first branchial ]I"i)t',liel’,;

gl&nds to the branchial th, thymus; nsd, lateral thyroid.

clefts is shown in Fig.

5222. These individual glands are soon united into one
ge gland on either side of the pharynx; in the bony

fishes these groups unite into one gland before they have

separated from the pharynx. In the reptiles the num-

ber of glands are reduced (Fig. 5223) to correspond with

this number of branchial clefts. Van Bemmelen discov-

ered in the elasmobranchs that the posterior cleft, or

rudimentary cleft, produced a distinct body which did

not unite with the thymus. This he has termed the

suprapericardial body, and later its homology was found

in many classes of vertebrates. In many reptiles it is

unilateral, as shown in the figure. Considering their

origin, they seem to be intimately related with the thy-

mus, but in mammals it is probable that they are added

to the thyroid, and will be discussed under that heading.
In birds the third branchial pocket gives the main

origin of the thymus, as shown in Fig. 5224. Here we

have a sharper line of demarcation between ectoderm and

entoderm, as the branchial clefts do not break through as

in fishes. We can now state with great certainty from

what embryonic layer this gland arises, provided we

have good serial sections to study. Very recently Kast-

schenko discovered a small gland in connection with the

second branchial pocket, but as yet its fate has not been

determined. It is no

doubt a remnant of

the portion of the

thymus which arises

from the same place

in lower vertebrates.

The third branchial

pocket, however, be-

comes very promi-

nent, grows toward

the head, and is at

no time blended “lith F1G. 5225.—Dorsal View of a Reconstruc-

the ectoderm (Fig. tion of a Chick 110 hours old. X 85.

5225 To be sure, it 11, I1I, and Branchial pockets; O,

comes in apposition  BREHN  VL T oy’ de-

with the ectodermal rived from the fourth branchial pocket;

invaginations of the 0e, cesophagus.

clefts, but recent

work has shown that these have to do with the ganglia

of the cranial nerves, and do not unite with the thymus

as thought by His and others. Moreover, it is by no

means probable that these sense organs of Froriep and

Beard should suddenly leave the nerve ganglia in certain

regions and unite with glands. Both observations and

principles of development contradict this. The fourth

branchial pocket, as well as a rudimentary fifth (fossa

subbranchialis), gives rise to a few small bodies, the na-

ture of which is not as yet truly known. That from

the rudimentary fifth, no doubt, gives the gland which is

homologous with Van Bemmelen’s suprapericardial body.
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In mammals the condition of things is much simpler
(Fig. 5226). The branchial grooves lie on the outside of
the body, are shallow on their dorsal side, and deep on
their ventral. As these arches fall over one another, the
grooves as well as the third and fourth arches are
buried in the side of the neck; while this is taking
place a pit is first formed, the sinus pracervicalis of

{is.

From the dorsal side of the first groove an invagi-
pation unites with the ganglion of the fifth nerve;
from the second, the invagination is to the ninth
nerve; and from the third and fourth it is to the
tenth nerve. - A section through these organs in the
region of the vagus and of the thymus is shown in
Fig. 5227. The ectodermal invagination is abso-
lutely blended with the vagus and is only in appo-

sition with the thymus.
scht k/ The pharynx side of
the branchial clefts pre-

soon becomes separated from the pharynx and then grows
into the thorax,

Before the thymus is separated from the pharynx it
contains a distinct lumen. This is soon lost in birds,

F1G. 5228.—Dorsal Reconstruction of the Branchial Region of a Dog’s Embryo,

sents about the same ap- ~ 10 mm.long. X 25. NJ, N9, Ganglia of facial and vagus nerves; BRP’,

pearance as the external.
The entodermal lining is
in the form of slit-like
pockets, which are bet-
ter called branchial pock-
ets, to differentiate them from
Fig%a 5»‘?12%71})}{5‘1"2}:?[1:: q}}f;“::llg the ectodermal side, or bran-
l%lagas”arisin# {r;a}nalll'em 1]: chial grooves. =As t'l_m head
the Human Embryo. schi, iexes upon the body the
schi, First and second bran- pharynx widens near the
gﬁf“lﬂf;"r:_]fiﬁ‘f‘ I‘ii"h “‘i';;'t};?u 11}0“111 and becomes narrower
thyroid. where the trachea is formed.
; There is a peculiar kinking of
this region due to the rotation of the head. The first
branchial pocket is converted directly into the Eustachian
tube; the second disappears completely ; the third forms
the thymus (Fig. 5228); and the fourth becomes rudi-
mentary and gives rise to the auxiliary thyroid glands.
The general appearance in the human embryo is quite
similar to that in other mammals, as Fig. 5229 shows.
Already in this early stage of development, the third
branchial pocket shows an ingrowth which indicates the
origin of the thymus. The portion of the cleft repre-
sented by the fundus (F) is not continuous with the thy-
mus tube, and no doubt never plays any part in its for-
mation.
The general view of the branchial pockets in a human
embryo is shown in Fig. 5230. The whole pharynx is
represented as a cast and the branchial pockets are rep-

F1G. 5227.—Section throngh the Thymus and Fundus Praecervicalis of
a Dog’s Embryo, 10 mm. long. X 80, Ph., Pharynx; A%, A4,
aortic arches; S.Pr., sinus preecervicalis; V.J., jugular vein; T.,
thymus still in connection with the pharynx.

resented by the figures 1, 2, 8, and 4. It is the one
marked 3 which is destined to become the thymus., It

branchial pockets; BRG, branchial grooves; A3, A4, aortic

arche_s‘; B A, aortic bulb; Tr., trachea; M.ex., external meatus of the
ear; S, thyroid; T, thymus; F.PR., fundus pracervicalis.

where the thymus grows toward the head. In mam-
mals, where the thymus grows into the thorax, the upper
part contains a lumen, while the lower part grows by a
mass of sprouts (Fig. 5231). This continues for quite a
while until the whole organ is lobulated. New blood-
vesselsand lymph cells grow through the epithelial gland
and change its nature. The entodermal cells become
packed together into the Hassal’s concentric bodies as
shown by Maurer for the fishes, and by Ecker®* and by
His 6 for mammals. These bodies correspond with the
“pearls ” in carcinomata, which are present in cancers,
that arise from the whole epidermis, as well as those from
the cesophagus. The Hassal’'s bodies do not therefore
indicate that the thymus arises from the ectoderm.
During the first two years of life the organ continues
to grow and the two halves gradually approach each
other more and more, until they seem as a single body.
It now lies immediately in front of the heart, and often

Fi1G. 5229.—Section through the Branchial Region of a Human Em-
bryo, Five Weeks Old. (From Minot, after His.) II, III, IV,
B ial arches; Sp, second branchial grooves; Ip, infundibulum
praecervicale; F, fundus of the infundibulum ; 3, 4, third and
fourth branchial pockets, with the thymus arising from the third;
Ao8, Ao%, aortic arches; Ep., epiglottis; IX, glosso-pharyngeal
nerve ganglion; XII, hypoglossal nerve; nl, superior laryngeal
nerve.

sends two horns which extend on either side of the neck
to the thyroid, as is the case in the birds. From now on,
the organ gradually atrophies.

In the study of the human embryo Sudler®” finds no
indication of the thymus in a human embryo of the sec-
ond week, but in one of the fourth week the third vis-
ceral pouch appears as a ridge with a ventral free end,
with no differentiation of tissue tosuggest athymus. In
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