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firmed their equality. The most important uses of cod-
liver oil, moreover, are observed in a series of cases
whose pathology is as obscure as the action of the
remedy—sach as the “scrofulous” diseases, whether
olandular or ulcerative, chronic rheumatism, ete. It
must in these cases act in some gentle and peculiar
way upon the pathological processes, tending to r
turn them to normal ph\\n\hv rical ones, and in this
respect is to be classed in the heterogeneous number of
medicines called alteratives. Its uses have been mostly
noticed in the preceding sentence but may be recapitu-
lated a little more in detail. It is given, more than in
any other disease, in phthisis pulmonalis. The long,
wasting course of this complaint calls ve distinctly for
remedies that will prevent waste on the ‘one hand, and
promote nutrition on the other. Alcohol and L-ml—]l\w_w'
oil may be regarded as ty lnanr these two therapeutic
agents, and experience has long ago shown them to be
two the most generally useful things that can be
“E\(n Neither is a specific, neither appears in the
st degree to change r]n -haracter of the poison
1 wrd the loss
ni ﬂl sh (md streng rth eac h in its peculiar way. The oil
ven alone in the early stages of the disease, and
\\xrll advant: as alcohol in small doses
X X loses its effect. It is also frequently com-
bined “1111 malt extracts, the hypophosphites, iron,
iodine, and other :LilL‘l':Eii\'lx or aids to nutrition, Be-
sides the general action, the oil has an undoubted favor-
able ef upon the chro bronchitis and catarrhal
pneumeonia present, and it is therefore of wvalue in the
cough of consumption. It 1 i at service in
cute and chronic idiops itis (* colds in the
" In the persisting cold: infantsand the aged,
ocood deal of weakness, it has no equal. In
chronic catarrh of various mucot membranes, ear, nose,
, urethra, etc., attended with, or de-
upon, debility, it is sometimes useful. In hip
and similar degenerations of other joints; in
glandular abscesses, in chronic v rs; in short, wherever
there are waste, emaciation,and thinness of blood, it is tobe
tried. A peculiar method of its employment in the fish-
ies is in half-tumblerful doses, to break up an acute cold.
be great obstacles to the fullest use of cod-liver
oil are its taste, which is so repugnant to many that they
can scarcely take it, and its liability to disa with the
stomach, and vuln r to produce nausea and vomiting, or,
what is equally disastrous, to impair the appetite and so
to more than undo all its possible benefit. The different
methods of administration mentioned below sometimes
come this, but most important is the exclusive use
of the carefully prepared and nearly tasteless oilsreferred
to above.

ADMINISTRATION.—The dose of the oil is from 12 to
30 c.c. (3 iij. ad % i) two or three times a day. If it
can | aken clear it may be so given; the taste. even of
the best, is somewhat repulsive, and becomes more so
toward the last of the bottle in summer, as it rather

ly becomes It is best, therefore, to purchase
a small quantity at a lung_ and to keep it as cool as
possible. The taste ma S 2C means ‘imil.‘n’
to those used with other oils (e.g 771, g.v.): rinsing
the mouth thoroughly with \tln—l-u.\ Q'pl']t of lemon,
peppermint, or some such pungent vehicle: swallowing
the oil at once, and again rinsing the mouth, is as good as
any of the extempor ous means used for this purpose.
The liquor, if one pre fers to do so, may h: spit nut [ <u'g‘-
elastic capsules containing 6 i .
made, but 1 much used, on ace :.um of £ their e \p( nsive
1SS The following combination, when liquor is to be
ven with it, is a well-known favorite:

Cod-liver oil.. T s pmoRes P e ln]unl\
Whiskey . .....
Comp. tineture of lav

It must be thoroughly shaken for every dose, as the
oil immediately begins to separate. The lavender is add-
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ed only as a flavor, and may be omitted. All oils appear
to be less offensive to children than to adults.

Another method is to mix the oil with about an equal
part of one of the syrupy ms 11t extracts; the mixture does
not separate so re: -adily as theabove. Its tasteis well borne
byv children. Then there are the numerous emulsions
made and advertised everywhere. They come under
one of the following classes: First, mucilage emulsions,
of which the following is an example:

Cod-liver oil. . vevs e O0-parts:
0il of wintc I ot e A e e e i B
Mucilage of tre : 1 PRI
Water of orang re icient to
muln-....,‘,,......‘,,,,..,...l{l(}

A little “knack” is required to make it well. The
mucilage is the ¢ I.ml-lt ing ag , and the oil should be
added to it very slow { ]
it is divided into in particles, before the water is
added. The oil of wintergreen is only a flavor, which
may be varied 1o suit This makes a good. permanent

ixture of about the consistence and appearance of thick

Instead of t anth, mucilage of acacia, about
amount, or a decoction of Irish moss, may be

emulsions: These are made like salad
¥ u » yolk of egg as the suspending
1:,‘;1”11(1 t. The followi i

Cod- li\

Oil of s:
Chlo

('}1_\11

Rose water,

Here the oil and the egg must first be “emulsified.”
when the other ingred hILl may be added—the water
last. This is a thinner liquid than the ceding.

The pancreatic Isions are nominally made by emul-
sifying with pancreatin, an re theoretically the most

fect of all, but are practically attended with some
difficulty ; the ordinary “ pancreatin” of the shops will
not make a good result, and of those claimed to be so
produced some are made by means of added alkalies,
others by the fresh pancreas itself, and some do not even
contain any cod-liver oil at all. Considerable care has
to be exercised with all proprietary preparations, to see
that the percentage of oil is not deficient, as the drawing
out of the oil is a favorite method of rendering the
preparation palatable. An ounce or two of perfectly
sweet pancreas, chopped fine and mixed thoroughly with

Jdlon of oil, will, it is said, suffice, when the oil is

sred off and mixed with water, to emulsify it per-
fectly. Like the other emulsions, it can be flavored to
taste. lod.ne, iron, the hypophosphites, and other suit-
able additions can be made to all of them, but alcohol
and tinctures are incompatible with the mucilaginous
ones. If the patient would chew a bit of raw smoked
herring before taking the oil. its taste would not be
noticed,

The “ wines,” and similar preparations, of cod-liver oil,
under whatever fanciful mames, are utterly unreliable
and are to be classed as unscientific.

Marrhuol is an alcoholic extract of the oil. Very little
is_yielded by f resh sweet oils, and the yield increases
with the degree of putridity of the arti sle. It is there-
fore to be regarded as essentially a putrefactive pre
and whatever useful properties it may claim to pos
it need not be used for the effects of the oil.

Cod-liver oil is often given by inunction, with benefit,
especially to marasmic babies. W. P. Bolles.

CELOM, COMPARATIVE DEVELOPMENT OF THE.
—1In all vertebrates the primitive intestine forms two
sets of diverticula which are destined to become perma-
nent tissues, (1) one toward the medullary groove W rich
forms the chorda dorsal wnd (2) two laferal diverticula
which form the body cavities. These latter are later on
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subdivided into pleural, pe rdial, peritoneal, and other
cavities. A detailed description of the theory of the
formation may be found in Balfour’s work, in Hertwie’s
“« Embryologie,” and in Minot’s * Human Embryology.”

ransverse ion through the Postel
es. (After alc . from Minot.)
entoderm ; Md., medulla roove.

When sections are made through very young embryos of
higher vertebrates, justafterthe blastodermic membranes
are well formed, a solid mesoderm is found, as shown in
Fig. 390. Although in lower vertebrates tih mesoderm
ijs produced by lateral diverticula fr entoderm,
which are hollow from the be
brates the mesoderm is first laid down as a solid mass ﬂf
cel Soon the cells of the mesoderm on either side of
the chorda divide into rwn laye the somatopleure and
the splanchnopleure (Fig. 1391, Som. and Spl.). From the
two lateral cavities between these two layers the peri-
toneal cavity is formed. g

The more accurate early formation of the pleuro-peri-
toneal cavity, in its relation to the other or-
gans, we find carefully studied by Budge,
who by means of injection followed it in the
chick. With a fine hypodermic syringe he
filled the variousspaces of the cc m as they
appeared, thus showir ery clearly the ex
tent of this cavity in various embryos. The
iplduthno"ﬂ{ ure, according to }) 1dge, may be
split into two layers, a dorsal or lymphatic and
a ventral or vascular. As e t bloc sels
are formed, lymph ve:s appear on th dor-
sal side, which flow together to form networks and accom-
pany the pIimi*iV(‘ veins to the axial part of the germinal
area. Here the lymphatics form two spiu 5, one on
either side of the body, which are soon united by a
bridge, or rather duct, on the ventral side of the heart.
Therefore, in birds at least, the primitive pleuro-peri-
toneal cavity appears somewhat as an H, the upr
which are on either side of the body, and the cross
on the oral side of the sinus venos In its further (‘t--
velopment the sinus venosus grows to the dorsal side of

(After Minot.) Ch., Choric Am., amnion ; Som.
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the ¢ piece, thusreversing the relation of the vascular

system to the lymphatic, or rather ccelomic system. The

uprights of liu- H fall to the outside of the botl\' and are

swallowed up in the formation of the : g. 1392
is a cross-section from a chick at this
stage, and 0 > greater por-
tion of the cavity is now on the out-
side of the body. The cross-piece of
the H is immediately on the ventral
side of the heart, and forms the cavity
of the pericardium by the heart grow-
ing into it. Its communication with
the remainir :celomic cavity is later
on cut off in higher vertebrates, while
in lower veretebrates it may remain
open.

According to Budge two diverticula grow from the
CTOSS- 1‘!15’(& one on either side of the chorda, toward the
tail of the body, and form the primitive pleuro-peritoneal
cavities. Budge’s paper was published from fragment
ary notes after his death, and I am ¢ ain that the above
statement is not cor Professor His has placed be
fore me Budge’'s t-rn i which I think show conclu-
sively that the int retation of his injections is not

ond Day.
nchnie mesod e
duct ; Md., memllldn canal ;

f his injections were made into the

i the amnion was forming. Cross sec-
tions of embry« yow that on either side there is a large
cavity (Fig. i3 Som.) which communicates freely w ith
the pleuro-peritoneal (Coe). Before the amnion is com
plete we have lateral cavities on either side of the body.
communicating with each other only by means of the
cross-piece on the ventral side of the heart. This is the
freest portion of the communication, which also com-
municates most freely with the pleuro-peritoneal cavities

, somatopleure ; v.,

tine; ao.. aorta; Wd., Wolfli: U ‘car., vena cardinalis; Ch.d.,
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(Fig. 1392, Coe).  In many embryos the injection passed
from the cross-piece into the pleuro-peritoneal cavity and
would not extend out into the amniotic portion of the
ceelom, thus making it appear

as if the pleuro - peritoneal

cavities were, so to speak, di-

verticula projecting directly

from the cross-piece or peri-

cardial cavity. Transverse

sections, however, ive the

picture of Fig. 13 urface

T ] views could not decide that
f‘g{ol‘_?g?’l’ha?ﬂﬁ?“ﬁ{g&rﬂ}_‘;ﬁ;‘ég these two cavities united di-

neal Cavity is cut off of the rectly, and these sections we

Ceelomie, leaving a Portionin no doubt made after the writ-

%ﬂ?;m‘f?&dggf embryoha? ing of the rough draft of his

the two cavities has not flowed manuscript. Therefore, in-

together. stead of stating that the two

pleuro-peritoneal cavities

arise as independent diverticula, we must say 1at they

are pinched off from the ceelomic cavity after the amnion
is formed.

The cceelomic cavities which are so intimately united
with the lymphatic system unite and again vide into
sections, thus forming the various compartments of the
visceral cavity of higher vertebrates. Inall of the verte-
brates the heart, as it is developing, hangs into the ven-
tral transverse portion of the cavity, or the primitive

avity. This wown diagrammatically in
1395, 1396, and 1397, P.

gs. : show the very early condition of
things; the ceelomic cavitiesare united by the cross-piece
or the primitive pericardial cavity. The ¢ d lines
(Fig. 1394) mark what portion of the cavity is taken up
in theamnion (A.P.), while the remaining middle
(P. P.) becomes the pleuro-peritoneal. Fi 1395, 1
1397 show in succession the more advanced stag
hicher vertebrates the pericardial cavity is completely
closed off from the pleuro-peritoneal, but in elas oranch
fishes a communication between them exists in > adult.
The separation of the pericardial cavity from the pleuro-
peritoneal is aided materially by the heart growin
to the ventral side of the body, as shown in F
Sections through various parts of the same en
which Fig. 1398 is taken, are shown in Figs. 13
In none of these sections is the communication
the pericardial and pleural cavities shown, but sections
nearer the head contain

A cast of the ceelomic cavity of this same embryo is
given in Fig. 14( Ther only a slig icati
between the pericardial cavity and the pleuro
The groove in the cast marked M indicates

Fi1G. 1394 F1Gg. 139%5.

Fi1GsS. 1394, 1395, 1 grams to Show
>
- f

P.P., Pleuro-| 0 i A.F
amni P i
1

peritoneal ea

of the simple mesentery.

better shown in the sections 9 to 1404). [
represents a section thron hick at an earlier stage of
development, in which the duct communicat between
the pericardial and pleural cavities is cut longitudinally.
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Thus it is seen that the heart first grows into the primi-
tive pericardial cavity, which is nothing else than the
cross-piece of the H already spoken of. The pericardial
ceelom ows la ger and larger, at the same time h;\ngiug
as it were over the ventral side of the body, and is soon
connected with the pleuro-peritoneal cavity only by two

_ which later on become closed in the hi;_rlh:r Verte-
brates.

In early embryos the veins enter the heart behind, and
not in front, as is the case in higher animals. The heart
in its whole development undergoes a half-revolution,
and in this way the tivists, etc., are formed. Before the-
pericardial cavity is shut off from the pleuro-peritoneal

e

: M., mesentery ; K.,
s through which the

the la vessels enter from behind. They are embedded
in a mass of mesoblastic tissue which is encroaching upon
the pleuro-peritoneal cavity, and has been termed by His
the transverse septum. This, by its

further growth, forms the dia-

phragm of higher animals (Figs.

1395, 1396, 1397). Inlower animals

only a rudimentary diaphragm, or

none at all, is present. By the for-

mation of the diaphragm the pleu-

ro-peritoneal cavity is divided into

a smaller anterior portion, the pleu-

ral, and a larger posterior portion,

the peritoneal. The lungs now

grow into the pleural, as shown in

an early stage in Fig. 1406, and in

a somewhat later st in Fig. 1399.

The peritoneal cavity is at first

composed of two « inct portions,

one on either side of the intestine,

y in lower animals is quite a

ht tube, lying in the middle

line of the body. Soon, however,

fwo communications are found be-

| tween the two halves, one in front and one behind the
| omphalo-mesenteric vessels (Fig. 1899, 0). These open-
ings enlarge more and more as the intestihe becomes
more convoluted. and soon flow together, severing com-
pletely the omphalo-mesenteric ve els and duct. A por-
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f
tion of the duct may, however, remain in connection
with the small intestine to form the diverticulum of
Meckel.

As the organs grow the peritoneal cavity surrounds

Fic. 1402.

Pancr: B., bile duct ; 4., aorta; (
P.. portal vein ; U.. umbilical vein ; F

them more or less completely, until the condition of
things as n in the adult is produced.

I_u lower vertebrates the peritoneal cavity remains
quite simple, but in reptile ds, and mammals it may
become guite complex. ially is this true r r
the birds, in which these divisions are greatly complicated
by the growth of the air sacs from the lungs ;

The first trace of the lesser peritoneal cav B
the reptiles. Ravn has shown that in the lizard there
are two diverticula from the peritoneum, one on either

side of the stomach. From the one on the right side the

lesser peritoneal cavity of mammals ar . In general
!‘.hv relation of the lesser peritoneal cavity to the
is much like what is shown in Fi 5. In the true
sense of the term there is no lesse v, but only the
two pouches. These are already present in the embrye,
and in the adult they retain their embryonic 1'1]_‘!]'\"‘>11‘:11{('&‘.
In birds the conditions become more complex. They
appear in the chick during the third day of incubation.

F1c. 1408.

Fies. 1399-1404 —Sections throngh a Human Embryo Twenty-six Days Old. (X 25 times.) 0., (Esophagus ;
G g : (7., Tight gastric diverticnlum ; F., forame Winslow ; ]
bulb of the aorta. The pleuro-peritoneal cavity is colored blac

Coelom,
Ceelom.

A section of the chick at this stage is given in Fig. 1406,
6. D., making the lesser caviti r, as they may better
be termed, the right and left gastric diverticula. At the
beginning of the fourth day the gastric diverticula be-

Fig. 1401.

FIG. 1404.

stomach ; T., intestine; P.,
M., mesentery ; L., liver;
thronghout.

) larger, and on transverse section semicircular.
Figs. 1407 and 1408 are from casts of the cavities about the
stomach of a chick of eighty-eight hours. The right is
larger than the left and arkedly cup 1;11\(-(1% and
connects by means of a narrowed ope ning with the right

-peritoneal cavity (Fig. 1407, F. W.). The two to-
gether enclose the proventriculus. On account of the
relations of the opening of the right diverticulum with
the blood-vessels, stomach, and liver, and also for reasons
which find their basis in comparative anatomy and em-
bryology, the opening can be nothing else than the fora-
men of Winslow. 5

On the left side the gastric diverticulum is much
smaller, and in older embryos it disappears altogether.

. In a chick of five days and sixteen hours (Fig. 1409) the
right gastric diverticulum has about doubled all its
dimensions, while the embryonic foramen of Winslow
has become much more sharply defined. At this time

the liver has greatly increased in size, the right lobe
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being larger than the left, both lying anterior to the
foramen of Winslow. The original position of the liver
being behind the foramen, its rotation ne essa¥ily carries
the hepatic artery and the portal vein around the fora-

F16. 1405.—Corrosion Preparation of the Pleur
an Emb Twer x Days Old. (X 22
ea ~ ., open i

over e
olfflan bo:

men of Winslow—its adult position. With
of the gizzard a space extends from behind
gastric diverticulum along the dorsal side of
and marks the beginning of the cavity
omentum (0.). Nearly the whole of the

lum now lies on the left side of the body;

tion is held by the provent /

The domestic fowl possesses three al cavities,
completely sepa ated from one
another, and from one of
the lesser cavity
communication is b
the foramen of Wins
the anterior abdominal walls are
removed, two wventral cavities
are exposed, from each
other by a verti
septum. Into each
jties hangs a lobe of
while into the lef
surface of the g s.
On the dorsal of the liver
there are, on each sic three air
sacs — an anterior, middle
and a posterior. The middle one
is the smallest, and the posterior

as it does

wut the po
abdominal cavity. Each
B samed e c communicate means ol a
e H-UJ,'—;._;E:} e i}‘.“i‘}% 1l opening directly into the

of Seventy Hot lun By allowi
The sect collapse we find that a very dis-

i of the . Y e

mG.D. tinct membrane projects back-
the tips of the pul- ward from the gi rd and cuts
ary buds, L. eW  off the portion abdominal
T o maieate Cavity containing the intestines.
ro-peritoneal This is the “ps -epiplodn ”
ark IC"‘II" described by Weldon and fol-
i 24~ jowed more extensively by Bed-

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES

A similar membrane is present in the crocodile.

1 respects, this membrane is situated in the same

position as is the epiplotn in mammals, with the differ-

ence that it is adherent to the abdominal walls along its

border. On the dorsal side of the gizzard the air

fill all the space, thus closing off the communication

etween the cavity in which the intestines lie and the
ventral cavities.

When the anterior and middle air sacs on the right side

and Left
33 times

are separated from the posterior sac on the same side, a
slit is shown which extends anterior and dorsal to the
hepatic veins. He it communicates by means of a
round opening, about 1 cm. in diameter, with a lar
cavity lyi the median and dorsal side of the pro-
extending to the spleen. The cavity
extend on the dor side of the gizzard. In
it corresponds with the ri stric diver-
ticulum of embryos and with the lesser peritoneal cav
of mammals.
The relation of the embryonic omentum with the
“pseudo-epiploon” is as yet unknown. However, I

F1G. 1409.

P.P., Pleurc > ) W, -y
« f T 1 2 B m of y ricuius; O., omental

» that the one is changed into the other.
¢ seudo-epiplodn 7 will prove to be the true
epiplodn homologous with the same in mammals. We

must imagine only the embryonic omentum attaching
jtself on the sides of the abdomen followed by a loss of
the epiplodnic cavity. A subsequent growth ‘of the air
sacs backward from
the dors side of
the stomach will
produce the condi-
tion found in the
adult.
In mammalian
embryos, while the
ymach is still up-
rht, only on :
tric diverticulum is
found. It is on the
right side in Figs.
1399 to 1401, which
1410.—C: »n Preparation of the are taken from a
stric Dive lum of a Human Em- young human em-
o=y = 35 f-[.llill:> fm-:::;{J—'- '!.. ryo. In each
diverliculum. ~ drawing the ccelo-
mic cavity is color-
ed black and the position of the section can be made out
by the organs which are cut across in the section. A
cast of the cavity is shown in Fig. 1405. The portion of
the cavity on the right side of the stomach and the liver
is shown in Fig. 1410, which is taken from a cast also.
= 1400, and 1401 show ctions through the
gastric diverticulum of Fig. 1410, Fig. 1401 being through
the foramen of Winslow.

The general form of the cavities is shown in Fig. 1410,
which is taken from a resconstruction of a human em-
bryo. The peritoneal cavity. surrounds the Wolffian
body, intestine, omphalo-1 iteric  vessels, stomach
liver, and lungs. with the addition of the right stric
diverticulum.

In lower mammals, according to Ravn, there are two
diverticula; so the symmetrical arrangement of thes
cavities in reptiles, is still indicated in the mammals. It
s so insignificant, however, that we need not take it into
consideration.

The fate of the right gastrie diverticulum of mammals
has been studied in the dog, and it has been found that
it is converted directly into the lesser peritoneal cavity.
much asis shownin Figs. 1396 and 1397. In a dog’sem-
bryo, 6 mm. long, the diverticulum is much like what it
is in the human embryo of about the same size (Fig.
1410). A dogembryo, 10 mm. long, shows a picture more
advanced, much like what is seen in the chick of five
days (Fig. 1409). In a later stag 1411) the stomach
has been twisted about, holdir reat part the adult

c-
Corrosion Pr Stomach. Intestines, and
ritoneal Cavity E: 0 Viewed from the
(x 15 times. he 0 y has been
B.D., Biled e 3 ereas; C cum ; O..
, foramen of Winslow; L.S osition of lobus

position. The liver, which before lay on the ventral side
of the stomach. now lies in front, and to a great extent
on the dorsal side of it. A model of these parts from a
10-mm. embryo, simply rotated throw the stomach
from the mouth, gives the condition of things as

y exist in the embryo 13 mm. long.
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Fig. 1411 shows the - peritoneal cavity as a cuast
stuck in behind the stomac The intestine is composed
of two loops, one from the stomach, extending into the
pelvis, and the other from the ccum into the umbilical
cord. Therapid growth of the large intestine has thrown
the czecum as high as the stomach and to the right of it.
The fold of me strium coming from the dorsal side of
the stomach passes over the large intestine to form the
omentum (Fig. 1411, 0.). The general shape of the lesse:

Winslow and Lobus
Spigelii of > INMm. 36 times.) 4., Aorts -
stomach ; P., por - bilical vein ; L.S., lobus Spigelii ;
e intestine.

peritoneal cavity is shown in transverse section in Fig.
1412, which can be compared with Fig. 1401. The S-
shaped loop of intestine is cut across three times, and
the lesser peritoneal cavity with the foramen of Winslow
is shown throughout its whole extent.

The omentum from now on rapidly grows over the
whole ventral wall of the abdominal cavity, and in man
adheres to the colon as first described by Meckel.

A résumé of the comparative development of the ceelom
of the embryo is given in Figs. 1394 to 1397

P. Mall.

CELOM, HUMAN, DEVELOPMENT OF THE.—Un-
fortunately, there are no data regarding the beginning
of the ceelom in the human embryo. and in all probability
none will ever be found. The smallest human described
until recently is that described by Reichert.! It was ob-
tained from a woman who had committed suicide, on ac-
count of pregnancy, forty-one days after the beginning
of the last menstrual period. It was therefore presu-
mably about thirteen days ol This ovum. which is
pictured in every text-book, was 5.5 X 3.3 mm. in diam-
eter, was surrounded by a zone of villi leaving two
poles bare, and contained in its interior a mass of cells
measuring 1.5 X 1.75 mm. All the space between this
inner mass and the chorion is the ceelom, and regarding
i igin we can no more than speculate. =

o the last few years five other human ova, about
as large as Reichert’s, have been cut into sections, thus
permitting a more careful study of their contents.* The
dimensions and approximate ages of these embryos are
given in the table in the first column of the following page.

It is noticeable that in the embryos just mentioned the
size of the whole egg does not cosrespond with the size
of the embryo, nor with its age. I do not think that this
greal variation in the size of the chorionic vesicle is alto-
gether due to the method of hardening the specimen.
Just at this time the growth of the chorion is precocious,

is also the case in the dog.® rabbit,* and monkey ®

papers by Bischoff and by Selenka are \\'(\‘I’i]l_\' of
careful study by every embryolc t, and I take
the liberty of rearranging some of Bischofl’s data on the
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