Ceelox
Ceelor
ind pleu avities are fc rme :d in
the st ray. nmlim mesentery of the
has never ex
fore needless to c\l)mll* 1[- mode of disappearance.
My statements are based in ¢ t part on embryos Nos.

III. and XII., and since No.

closure of spi
branchial poc
ph, pharynx ;
canal ; all, all

men it is well for me to deseri

embryo is about the same age as Rulim ann’ embr yO
Bulle, which unfortunately was never fully publishe >l
No. III. is an embryo given me by Professor Hh This
embrvo had been torn from the umbilical vesi , and
was injured in different portions of the body. et tl
head end of it is fairly well pre , and it 3

in determining the growth of the body walls cov

the heart.

Embryo 2.1 mm. Long.—The Ill-—u)l v of embryo No. XII.
is as follows: “The woman T om the ovum was
obtained is twenty-three yvears of and has been mar-
ried for three years. She is a very intelligent woman
and her statements a Her menstrual periods
recur every thirty days.
time beforé she became pregr , and after j
periods aborted July 6th, 1893. She was unw
of October and again on the Tth of November, t
period lasting five days. She passed her next period and
on December 18th aborted the ovum.’

The ovum was hardened strong alcohol without
opening it first, and when it came into my hands its

* Letter from Dr. Ellis, Janual h, 1594.

REFERENCE HANDBOOK OF

THE MEDI€AL SCIENCE
dimensions were < 18 X 8 mm., that is, it was slightly
flattened. It was completely covered with long villi,
It was carefully opened, car h..\u  been taken not to
injure the embryo in any way. 'l he ceelom was filled
with a « iy fluid, and ms: r fi hreds nl a fibrin-
like body which obscured mbryonic vesicle greatly,
With much y the embryo could be
outlined, and th draw s proved to be
of great service in making the reconstrue-
tion. The yrtion of the chorion to which
the embryo was attached 1d the embryo
d in can and embedded in
whole was cut into sections
‘;i!z".uul_\. 10 x thick. :
section wi enlarged 100
and drawn on wax plates 2 mm. thick,
m them the mod of the embrvo
. The model gives the whole cen-
ous system, the entoderm through-
the blood-vessels, and the

tube is given in

It was closed

middle of ---»:l\ lmnfr
n to

t m the

igure the por-
:» to what ex-

- clearly out-
and the
1428, a,
irst two.

there

are mno
It shows
o these are fully
wrated itself
1ind, very
nd about in the
s a short pocket
tie vesicle.
embryo the
by eans of a
with the entoderm (Fig.
in this comm unication is
» it must be viewed as the
he neurenteric canal. The
location is opposite the twelfth muscle plate. or in the
neighborhood of what will .+ on be the position of
the fir rib. The chorda dorsalis extends to the neu-
- canal, but not beyond it. There is no chorda in
end of the embryo
nervous system, immediately
there are many karyokinetie
the specimen was excellently pre-
portion of the neural tube the
already mar v two zones, a central one rich
i, and a ){11.\]1[ 1 containing none. This cor-
i the desc ription already made familiar to

ape of the whole central nervous system
is very unli at of any other young human embryo
ever 1--11'11-117 »d. It circumscribes the portion of
hile in the other human embryos of this size it
makes more of a straight line. I think that it is probable
that this specimen represents the normal, as it was not
injured nor handled in any way before it was cut into
sections. )
The entoderm, as the rures show, is already divided
into fore-gut, mid-g id  hind . The [ore-gut
makes the pharynx, from which ther » four divertic
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on the dorsal side, one on the ventral s and two near
the mouth. The four on the dorsal side . mark the first
two branchial pockets on either side of the embryo; the
two in front are Seessel’s ]wm'l tand the entoderm

tion of the mouth; \\ln the one on the ventral > of
the pharynx is the beginning of the median portion of
the thyroid g nd (Fi 1429, 7).

At the junction of the pharynx with the umbilical
vesicle there is a large divert auhlm the septum
transversum (Fig. 1430 7), the be n the liver.

Within the tail end of the embryo, behind the neur
teric canal, the hind-gut is enlar 1 nsiderably, and
from it the entodermal canal of th ntoi s,

The whole umbilical vesicle is covered with blood-
vessels which communicate w the veins and arteries
of the embryo. Near the origin of the liver there are
two veins which collect the blood from the umbilical
resi These are the omphalo-
mesenteric . They with a number of their branches
are shown in seetions in Fig. 1430, z. The heart itself is
broken, but there is enough of it left to show that it is
bent uj itself and c ins a large cavity at the point
where the veins entered it. From the two arteries

mlrl pass in front of the first 1
lows the ¢ se as shown in
The ¢ do not unite, but
bra to the ur
iil end of the embryo. These are.
thev mav be called collectively ,-nlm
irter g s
S more a
and that most of them
i show that ther
n-!l-m anc
l\'

nhll'l of the ¢
that

mmunicate in thec
ceelom, and Bonne h 1 also that the
same is : in the sheep. BE t’s figures (compare
his Plate IV.) show that a sheep’s embryo of the same
embryo XI1. 1] n 3 s much more
’ilvh man. to locate the
muscle 1 itely 1 have e v effort
to count the .apiuzﬂ ganglia in embryo \.II
result. It is impo le for
ganglia, as often they are repr
cells only, then again as a band of cells they ex
several segments. The same is true in the
region. Had I been able to number th \
yuld still have been impossible to number the muscle
]ﬂm--: from them. for His4® has shown that there is an
occipital g an -lion in the human embryo as well-as in the
lower animals.

The fact that the muscle plates reach to t the otic vesicle
in embryo XII., as well as in Kollmann’s embryo Bulle,
indicate that the first plates must belong to the occ ipital
region, and I have Inuml that there are three uf(lph.ll
muscle plates in embryo No. IL#* Moreover, there is
every indication of a degeneration of the first two plates
in X1IL.. so on this account I am inclined to number them
as they are numbered in Fig. 1428. T do not think that
any of them ever (-nmvnnm(du with the pericardial cav-
ity as Bonnet found them in the sheep. The cavities in
all of the other plates are small, and they are separated
by a large mass of mesoderm from the ceelom. This all
confirms my view.

horda extends from Seessel’s pocket to the neu-
renteric canal.

There are also a few segmental ducts, some completely
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Ceelom,
Coelom,

and some partly separated from the ectoderm, as was the
case in Kollmann’s embryo. The ducts are small, and
extend over one or two sections only, and occ sionally
one of them wrising at several different points between
a given two se n lJ ey are present on both sides

between the first an
and third segments, third ‘.ml

and fifth seements, and only on the left side

he fifth and sixth cervi

rments, second

ments, fourth
in the region

llu ceelom of th is embryo is especially instructive.

tion of the e ,uh,\n and ovum i

ven in Fig

[h~ embryo, when drawn connected with the

Graf S embryo as

asy for us to conceive the

on *pu‘ embryo converted into this embryo, for about

all the change that is necessary is that the
somewhat and bend

upon i

doing the

of the umb

cle becon

as the amnion encir-

cles the body

embryo more.

embryo grow

sition of the neurenteric canal, the shape of the allan-
1d the formation of the pericardial cavity, all show

that the curving must be a normal one. ;
Nearly all other young embryos of this st
older, which have been Irhlﬂhhrd show a straighter body

or even a curve in the opposite direction.

e, or a little

I have also in
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Coelom.

my collection two embryos of this stage, Nos. L and
X V.. which had been taken out of the chorion and torn
from the umbilical vesicle, and both of them are straight

like Kollmann’s embryo Bulle and Hi
js difficult to conceive how my embry
bly be torn out of its membranes without strai
‘We need only recall our experience in hardeni
of lower animals to be reminded how easily
embryo is straightened wh is handled the least
1ly before it is hardened.
in his great monograph on human embry
res a curve in the back of the embryo just
r. 142 I refer to embrsy
., as well as to Minot’s embryo 1€
i ed bend in the back is not con-
Rf., for instance), and that it occurs at the
time when any tension upon the
umbilical vesi ould produce
akes me believe that it is an
artifact. This view was sug-
gested to me a number of ye:
ago, when I was removing yc¢
do * embryos from the uterus,
and unwittingly distorted a num-
ber of them in this very way
before they were hardened.
middle of the back is the we
part of the embryo’s body
the umbilical vesicle is tached
Under these
igcht of -
> bend the back of
pictured by His.
“return to the celom. At
end of the embryo the
ips into the body over-
the hindgut in
anal, as shownin F
s with its fellow on
opening between
marked O in Fig.
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been deseribed by His# for an embryo somewhat older.
If, now, the point © in Fig. 1428 is approximated toward
NC. with a fl on of the embryo at the same time, this
communication is easily explained. In other worc

the hind-gut is being separated from the umbilical vesi-
cle, a groove-like portion of the cecelom is also included
in the body of the embryo. At the hinder portion of
the embryo, on either side, the ccelomic ooves extend
deeper into the body of the embryo, and communicate
with each other around the aboral of the stem of
the umbilical vesic This communi is shown
well by His in F I, B, Plate V1. of
well as in t same re, page 299 of Minot’s “Em-
bryology.” Excellent profile views showing this point
are given in all the embryos figured on Plate IX. of His’s
E .\'.IEL‘:,“

I emphasize this point T to exclude the ventral
mesentery for this portion ] 'yo. The fact that
this mesentery could nev :xisted in the human
embryo is also proved by a c ful examination of His's.
models of hur embryos made by Ziegler.

As we pass toward the he in embryo XII. the ccelomic
groove communicates f 4 ith the extra-embryonic

lom until the > Y : ¢ membrana reuniens is

eached. This is 1431, MR, with the mem-
brana reu > side, but not } united
e other. Tl ~mbrs reuniens extends up to the
and s the i avi from the
r tral median
te of the n-nﬂn"\‘n,

Throughout : f the a reuniens the
is a gr ase I 1 t . which encircles
completely tl i 3 1430 shows.
A portion of deseribed
by His rding to His
only at p ion :» mesode 1 > is septum
irt. of the
e intes-
the veins enter the heart. It
the body, and has within it : ning
In trar erse section this region is shown
Now tl 2% 1 cavity communicates
long car id ith the peri-
: vein hangs into
entery, as Fig. 1430 shows.
Lower down, munication (Fig. 1), there
is an indi sinning of the umbilical vein,
which unites with the ric vein through
the membrana reuniens. The two canals which com-
munic the extra-embryonic ceelom are the pleural
caviti and the membrana reuniens aids to separate

them from the peritoneal.
All of the tissues from the diaphragm to the opening

sversur

to the duodenum arise from the
the membrana reuniens: the stomach
from the for the liver from the liver « ulum,
and the diaphn from sept ansversum and
: membrans X . The Cuvie n duct must also
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have arisen in the membrana reuniens, in order to ps
around the outside of the body cavity to r

dinal and jugular veins, as pictured by His*® for the
human embryo.

In the further development of the pleural and peri-
cardial cavities the Cuvierian veins give us our best land-
mark, as they define the point where the pleural cavity
is to be separated from the pericardial. And it really
seems as if the ater portion of the diaphragm is
formed from the portion of the septum transversum on
the ventral side of the vein and from the membrana
Teunie rather than from the portion immediately in
front of the intestine. In other words, there is a horse-
shoe-shaped ridge of tissue around the neck of the em-
bryo to the ventral side of the pericardial and pleural
cavities and parallel to them. The median portion is
composed of the septum transversum, and each wing of
the shoe is the membrana reuniens, one on either side of
the embryo. Its general direction in this stz is parallel
with the long axis of the embryo, and within each wing
there is an omphalomesenteric vein.

Origin of Pericardial Cavity.—With the pericardial
cavity openir tra-embryonic coelom on either
side as a ba ‘ace back the pericardial
cavity to its origin. s. 1428 and 1436 show that the
ventral wall of the pericardial cavity is composed mostly
of mesoderm. This is the portion of the membrana
reuniens which is composed of mesoderm, as the sections,
Figs. 1430 and 1431, show. An earlier stage is shown in
the diagrammatic Fig. 14 It is taken from embryo
No. III. In this specimen, since the ectoderm of the
amnion has not reached completely around the body, as
both the sagittal and transverse sections show (Fi 5
and 1437), it is evident that the pericardial space is first
covered on the ventral side with mesoderm and later the
ectoderm is added when the amnion begins to close over the
head. Inembryo IIL the canals communicating between
the pericardial space and the extra-embryonic celom are
not as long as in embryo XIIL., and the ventral walls
of the pericardial space are composed wholly of meso-
derm. This indicates that the growth of this wall was
first by a union of the mesoderm, which was followed by
the ectoderm of the amnion to complete the body wall
The process is shown in Figs. 1434 t0 1436. Fig. 1434 isa
hypothetical stage between Graf Spee’s embryo Gle. and
my embryo No. IIL : process from Graf Spee’s
embryo continues, e blood-vessels reach the body to
form the heart, as indicated by the outlines marked » in
Fig. 1484. The mesoderm of the amnion then unites with
that of the umbilical vesicle, and the first pericardial

space is formed. Thisi
not wholly an ima
stage, for it is based upon
Bonnet’s observations up-
on the sheep,*” as well as
Cadiat’s upon the chicl
In a sagittal section of a
sheep’s embryo of about
the same stage (Plate II1.,
Fios. 16-20, ¢ CB) Bonnet
ives a similar fold, and
after the pericardial walls
are well formed he gives
an illustration of a stage
in which it still communi-
cates with the extra-em-
e 14 o  bryonie ceelom (Plate IV,

Iﬁ;‘mié.(:f H;’]:{\n““ Nr‘lzl'l"lli‘_}‘ l’_i Fig. 17, EC). With Graf

larged 55 time Ph. Pharynx: Spee’s embryo Gle. and

H, heart. The arrow in the am- with Bonnet’s observa-

mistic cavity maicates the direc. {ions upon the sheep as a

amnion to complete the veniral slm‘rmg—pomt. it is not

body wall. difficult to interpret Fig:
1434-1436.
Ezxtension of the Amnion.—After the stage of embryo
is passed the amnion rapidly envelops the whole
body and soon passes out over the cord. The next stage
after No. XII. which I have studied is No. XIX. 1 have

= = = -, S R Ceelom.
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very perfect photographs of this specimen, and the see-
tions are all good, although the nervous system is macer-
ated. The embryo has rotated in the amnion, throwing
the cord to the right side with the left side toward the

Fi1G. 1438.—Ovum ¢
half of the ovum i
ical vesicle ; B, branchial arch.

ver. - It would have been impossible to obtain a

v of the right side of the embryo without cutting the

cord. The outlines of this embryo and ovum are given
8. Two sections through the body are

The amnion has become separated from the body with
the exception of the part about the cord and also that
along the right side of the beody, over the heart. The

1437 shows how the amnion on that side is
xtended over the ventral body wall to make the condi-
tion shown in Fig. 1440. No doubt the cause of this is
the rotation of the body, throwing the cord to its right
side and the amnion with it. In nearly all young em-
bryos the cord ison the right % With the exception
of the four instances mentioned below, the rotation has
always been so as to throw the left side of the body
away from the chorion, and in all of these specimens the
amnion must have swept over the body from lefs to right,
as shown in the figure I find a similar illustration by
His in his great monograph.>®

Absence of @ Ventral Mesentery.—After the septum
transversum has been formed as it is in embryo XII.,
there is on its ventral side a pretty sl roove, which
indicates that the constricted
at this point.

It is generally believed that the ventral mesentery of
the intestine extends to the umbilicus, and that ultimately
the round 1 ment of the liver represents its remnant
after most of it has disappeared. This theory is ex-
pressed by two diagrams in Minot’s “ Embryology,” page
767. As the liver begins to grow, and while the heart is
being pushed down in front of it, the ventral end of the
septum transversum is turned down to the umbili
While this is taking place the stem of the umbili
vesicle becomes relatively smaller and smaller, but there
is no union between the umbilical vesicle and the septum
transversum as expressed in Minot’s diagram. The first
stage of this process is shown in my Fig. 1436, and its
successive stages are shown in His’s “ Atlas,” Plate IX
In all six embryos pictured on that plate the successive
stages are represented, and in none of them is the um-




Coeclom.,
Ceelom.

bilical vesicle attached to the septum transversum to
form a ventral mesentery. From these embryos of His
we can pass to embryo XIX., in which the umbilical

FiG. 1439,

FiGs. 14 1 1440. ection through Em r\u XIX.
C the B Enl 125 tim Am,
vein 5 u, ilical

resicle communicates by a round canal with thei
and the tube is completely encircled with a space
extends to the liver, thus cufting off any possible ventr: al
7 at rhat p()iut, The same thing is shown, but
2 Tig. 1442, O, but a new process has
already taken place to complicate matters.
embryo XII. there just a beginning of an um-
'1 \Lin iu thu nwl‘nhf.nm niens. In Kollmann’
The vein extends out
S nn.u\‘ixknu from either the intestine
or the median line. T' s same’ : in shown in
His’s embryos BB. and Lr. on Plat . in hi "
"he left umbilical vein becomes more prominent, and
as the body wall is de oped more and more it moves
around toward the ventral median line. This movement
takes place in common with the movement of the \un!mm
over the body from left to right, as shown in Fig. 1440.
In eml y No.- II., however, the liver has nearl] ached
the umbilicus, ind the v has almost moved ar w.nsl to
the ventral median line, as shown both in the rec 1
tion and the sections (F - 1442 1 -1451). Afte
vein has moved around the body to its \'---nml surface,
and after the liver moves away from the mhlhs us up to
the permanent diaphragm, itis ¥ explain the forma-
tinn u1' i}'( round and broad li ents of the liver as
formation, but Z remnant of a vent
It might be called a portion of the se
as r continuc with it.
n the abdominal walls
. and extends o 1tly below the 3‘1\ T.
ys slightly to the le ft of the median Ii
-t connection with the septum transversum
O and S7T).
elom of Embryo No. IL—After the body \
M-H nning to s rate from the extra-embryonic ceelo
the next important stage is the one after the s
is complete, as from now on the adult body ¢
formed by a simple division and expansion of the
already within the body. This stage is re ]\I\“-( m(u in
embryos XVIIIL., II., and IV.. All of these
nearly of the same e, the
the order they are given. N
torted in the middle of the bod}
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macerated No. IL. is a perfect specimen, and has been
already de -Lnl\ml by me seve years ago.
| fine my lll:.\(ili!llxlll of it to the body vity.
The external form of the embryo
within the ovum is given in Fig.
1441. The position of the umbilical
vesicle, well as the extent of the
amnion and the relation of the um-
bilical vesicle and amnion to the
chorion : riven.  The umbil-
al cor is large and lies on the
left side of the body. while in most
embryos already published it is
upon » right side. The cord is
short, 1 midway between the em-
bryo a its attachment to the cho-
i 111r-. WS llltlH-llll“}d]“L]]]{uI
The umbilical vesicle is la meas
uring 5 >< 7 mim., and is located be-
tween tl head end of the embryo
and the chorion. :
The mion s not grown very
much, 11 leaving a great space
E and the chorion, the ex-
1-embryonic ca lom (compare with
: i il hangs this
, the lumen of
T r_nnnf cts with the
canal. The separation
is now complete. Around the stem
of the vesicle the extra-embryonic

I shall con-

hment of the Amnion to  Ccelom communicates freely with

; H, hear -, cardinal the body cavi as shown in Fig.
1442, This figure is from a recon-

struction. and shows the general

extent of the body cavity within the embryo. It en-
circles the heart, and then extends to the lungs and over
them and to the stomach, over the intestines, and out
into the cord. A cast of the whole cavity is also given,

1441.—Ex

imes

ywing the slit on the d« 1l side for t
the intestine, and the grooves on eithe
the Wolffian bodies. There are also
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for the veins, and the place where the Cuvierian duct
enters the heart is marked V. The sagittal section of

thé llf"l I

the peritoneal cavity is given in :
line indicates where the cavity - »dian line
of the v, while the other li > cavity be
yon s the lesser pe neal cavity.
1445-1451 e the extent of the toneal cavit) i
ferent portions of the embryo indicated by the lines
in Fig. 1442,
It not difficult now to imagine the body
embryo XII. converted into the one just de
that embryo the heart is high in the neck on the oval
dorsal side of the septum transversu In this erx
it is on the ventral and oral side of the septum
versum, but still above the I‘fllh cerv 1<‘all nerve.
septum trar sum has al
ply from the fourth cervic
early part of tl entury by v¢
of the sept trax rsum is lutun pani d by a move-
the w'[ht‘:' oreans on their way into the thora:

and abdomen of the future individt L{ll. In the rotation
the Cuvierian duct acts much as the fixed point ab
which the ceelom is ber gures all illustrate th
beautifully. But as the he rolled over the liv
and the ptum transve s undergone & quartel
revolution, the Cuvierian ducts and all have mc
from the head. This is by nom 1
cursion of the septum transve n
must move down and beyond the twelfth dc
ment (compare F 1442).

he pericardial cavity surrounds 11“
the warious ficures show. The cavity
where the large veins enter, Lmul where
the heart. The cavity completely surrou

=
i

| aort= to its origin (Fi

Ceelom.
Ceelom.

1444-1447) in the ventricle. On

| the dorsal side “of the !n:ut the pericardial cavity is sepa-

i X, Fifth du&

4”1(‘ ﬂI'OllII‘l

rated by a bric for the transmission of the
veins to the heart. Between the bulbus
aortee and the entrance of the veins into the
heart the pericardial cavity crosses the me-
dian line as three distinct openings, as ex-
pressed by the black areas in front of the
trachea in Fig. 1442. On the dorsal side of
the heart on either side of the lungs the
pericardial cavity communi s with the
pkuml cavities h\ means of two openings

Mg, 1445), each of which is about 0.1 X 0.5
mm, in diameter. Farther on, the pleural
cavities extend as two slits which encircle
the lobes of the liver and separate them
from the alimentary canal on the one hand
and from rh< body wall on the other (F'
1446-1449 The two pleural cavities do not
mmummmle with each other around the

for them both a dorsal and a
ventral mesenter V-

This d}\}\ull‘duk(’ of the cecelom about the
and the liver can be t\phnmd by the
and liver both growing into the two

pk-u] 2l cavities of embryo XIL., and this
has often made me think that the membrana
reuniens of embryo XII. is the main origin
of what is called septum transversum in em-
bryo II. If this proves to be the case, then
the lower end of the membrana reuniens
will form the '\'L‘[lll'ﬂi end of the diaphragm,
and not the reverse. A stage between em-
bryos XI1. and XV Hi (Fig. 1453) is required
to elucidate this point.

In the neighborhood of the stomach the
peritoneal cavity on either side of it has
become asymmetrical, as Fig. 1448 shows
The mesentery has become bent to the left
side, leaving a diverticulum from the 11"111
side which extends oralward
the ng ( s l—l—lh 411(1 1
beginnir
Furthe
symmetrie

then unite 3 he ventral n

shown in Fig. 1451. The ventral mesentery shown i

n of the

rdial cavity ;




