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\! ~~.~ 

o YO __ Al_ ........ ' 

I , • 

t h 1 e l ' 10 i 'r rily to how 

h n bryo ele -the 0 nd r 1 tlon of he 1 

en 1111 ter (n c re ch) 1 ng h of th 1 tter p rt 

of ryon 1 lit • 

h e lbryo 1 o. 0 in the coIl etion of 

h n bryo in the n to 1e 1 bor tory of th University 

of 1 our1. in ·xoellent cond1 ion with the chorion, 

nion , nd yolk c int ct. tter op ning the m br ne ) 

the bryo a photo r h d, ta1ne in bu1 1n l~cochin­

e 1, b d d n p r ffin, nd cut 1 tr n er e 8 ri 1 ee-

tio 20 t 1e • 

r t • etlon 1 r con tructed 

(by Born' tho ) gnltl 

y ben 1n th 

th 1 i 01 the 

Tic vise r 

1t1on, 

o ether with th 1 

porti ot th bo 

1 

incl 

t r • A 

( 1. I,II,III,IV), 

b 0 1nal, nd pel-

1 • In 

1n the lower 

xtr . 1ty. lsho· on th 1 tt a1d. fh total height of 

th ode1 1 T n c t1 t r • or convenienoe J lt 

1 e in t • th 1 n of 41T1810n p 

laonta11y trough th U p ' r rt or the liver. 

(~r ," ( .: ' :) 5 n 
v · .. r ..... U 

ins hor-





-2-

the tollow! r I ~ 111 0 i4 r the ' rlou 

or in t tol 0 ing or r: 1 the v cular y t 

(2) the ry t at 1 h t cc ory 1 nd J (3) the 

r lr . ( t rl 0- 1 1 te • (5) the 
• 

due 1 1 • 

o 1 r 1 he hart, rt rl • and 

1 • 

1. rt. 

h rt ( 1. ,1 • ,H) t th1 18 00 -

r t1 ly 1 r ar t t 1 t r a. uriculo-

v nt ie 1 r 1nt r n ric 1 r ery 1 tinct. 

h r1 ht 1 0 the h r r 1 rger t n 

the 1 ft. rt 1 1 . t 4 t th 1 'Y 1 0 o it 

th ixth r'Y C 1 t th to rt t or 1e rt br lnclu-

1 • 1 • it r 0 r io of the liT r nd 

11gh ly 1n fro t ot it. hi •• it 1 1 010 e reI tion 

to the nt~rior in 1 T i ~ cts of u ler, n ven-

o u , lun 

lre dy 

• 

h 

tr oh • 

• 

tr 

r 1 to • h rt ha 

r no ot th ult tr cture • 

k ot th p Cl 10 r rtery (Pl . ~ 

I V,pa) r1 tro the rl ht n riel in the dult. 

On the left of th c n ort • it dlTld into two 

br noh • r pr ti t tifth ir ot br nchlal rterle 

which p upw rd on e1th r 148 of the tr chea nd oeaoph-

, 
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~1i:k 
rtal· 1 :tt to Join th e rre 0 i . r 1 

- " 
br neh, ot eo r • rapr t (B t-

111) ( 1. I, ) . 
r ry r 1 11 1 r1 ing 

fro tr do for on 14-

r bl ju t n ro t of th tr ch on h aide 

to 1· 

I ' I - ,Ill, ) ri fro the 

1 tt 1 reh n 

fo ( .. er. It into 

two p 11* . h - 1r r t. the • 
fourth 1 r r1 • r r co on 

·tru r 1 rterie (not 

ho r1 • 

e in t 0 t rior Tl • of t _ 1, both ortic 

reh r nt u t b t'or b 10 t op-

po it h nt c "C 1 r : r br nch ( 1. I,ll, 

I , S e ) n ot 1 t r 1; fro reh. 

e br no r hioh r in 1c t in the 

odell r pre en co on tru of th bel ian and ver-

tabr 1 r r1 of c d • 

he or _ 1 aort ( 
'II, 

1. 1\ III ) ) t to d by h union of 

the ri ht n 1 ft ortic arch ) can rly in the 
e 1 n l1n Ju t in front t th ertebr 1 oolumn. In 

th 10 r or 1 1 b r r g10n it gr 4u 11y 1nere~se 

1n cali r. It r che it gr test dimen ion (more than 





1 in 1 

h re 

orta di in! h 

( 1 . 1 , 0 ) .' 

- -

t r) op 0 t 

r r ri 

r - 1 1y to fo 

th 

• 

ir 

yo 

th 

1 

1 n 

b r rtebr 

point, the 

red 1 rt ry 

1 r r lor 

1 Y 

1 r e 

r 

r their 

or ·1. , 1,1 ). u into 11er 

tru tho 

into the 10 

Ither 

he 

1e ' 1 0 

lightly do 

t rl 

the 

1 to! 

rt ry 

• 
11 

( 1. 

r1 

n in 

r the 

• 
ro 

) 4 

n to r d 

1 oord on 

t the 

thor elc rt br 0 r nd 

r n h ntery 0 the 11 int tine •• 

In the --g.l.t.C:ltu'O'y l ' 1 100 din 0 t into- the um-

billa 1 cor 

e entery b t 

urf ce ( h T 

ing he xtr 

t 0 brano 1 

into 

a 11 n r ry Ii in the trip of 

en t 1 t n n r tho inf rior 

it 1 in 10 t 

1ty of th tnt 

Ie noire t 

on th mo 

tin 1 00 t 

r on t ut r 

tnt 

id 

tin 

o 

1 ). On re oh-

ide into 

n nita S in 

Inte tine t 

th tt 0 

the yol 

n 0 th yol In th ero etion of 

) it ll1n rtery 1 en 

a Ingle tr 

In th a TIl r bryonc t • ... 1 well own , 

ri ping out one 

oh th y01 ae . One 

t r r t 0 1 inct 1 111n 

on oh 14 of the 1nt tine to r 
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0 - 8 ( 11 e e t) 1 0 trophy, 1 vin the 

oth r 1. e r r1 1 r rounding 

the nt tine n h not r heory, 

r. 1 ion 

ot h 0 i rl J r h -y r it to 

fo t rl • 

.. 
terior c r 1, - 1, or J 1 _ r 
~ 

II,tH, c ) r • ry 1 ~ th r t ion 

1n (1.1, 

10 but 

1 er 0 .. 
urlcle 

for th 0 

nt C F 

h 0 

co 

de _ cend1 rt 

anI g , n4 

by the 8 r r n 

e c10 1y 

o f 1 bo 1 

1 t d nteriorly 

r to Join t ­

h 1 t 

1 he 

tor n 

th corr onding 

t by Jo t ~r c r in Is to 

o 1 r t th 1 T 1 ot the 

1 In ( - 1. ,1 J IV J C ) are t 0 

1 i n • y 11 on 
I 

ither i of th 

r t fro _ it by t thetio 

th1r to t ixt hor olc rt br 

e rioT C r 1. 1 .ein 

to the orea- l ct of the 

:bOY t olfri 0 1 ) th y r re-

to th 1 , 0 hieh they reh for-

oorr 0 ng ct of Cu 1 r. 

1. t Oi ) 1. to"" t the 

1e 1 rt br , nd run rd, 

in th tnt rior all of th left ur-
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1 1 • 0 t 1 r ' , ron 1 1 • I t 

0 r1 r h rt 1 -

t no , t n 11 to 1 front of 

t • 

r ( . 1 I. c .) .~ 1 ry hort . 

r rt i t no J the 

1 n 1 

,. ( ' 1 
:IY 

' ,II 1\' u ) 1 nb low 

th r 10 r r 0 t 

1 i 0 -
t • lett , 

in 1 11 . 

I 1 

• r 11, Boon r into 

a 1110a1 'Yein turn 

T rtic n 1 r 1 t 11-

e 1 oto • 
r r 'ry in 

t 1 ryo, 1 0 1 . I t 

to 11-

i 1 or , n t 1 br to t 

1 tt un r th 0 ou t b111 1 1n. 

A T8ry 11 r t ho r. re r ntlng t 

, r it! te , r n Jo • t 1t r in 

ro t 0 th 1 





!he a.phalo.mesenterl0, or ylteillne vein, 1. 8een in 

oross aection of the yolk .tan CPl. lY. TY) aboTe the 

vitelline artery. It oro.e.a the intestinal loop aboTe the 

intestine at th point of att 0 ent of the yolk .talk and 

passes backward in the meeentery of the loop, to~lng a 

prominent ri I oa it. ar (pr~ltlye lett) .artaoe. On 

approaching the « oclenUll 'hi. rl e becomes re prominent, 

and at one pl.~. th Jerlton. entirely aUTroUDd. the 

Teesel, .0 that it 1. here entire17 tree trom the eurface 

of the mesentery. !he Teift tinally pa •••• UDder the duo­

denum to at r the liTer. the r inder ot ita course 

1 not Tiaible In the .odel. 

lust • the Titel11ae T.ln reachea the clQO es it re-

oeives all branoh , ••• ing _own the anter .auperior duo­

'enal wall. !hI • .. y repr •• Dt a erll.tant portion of 
(~) 

the lower TeDO • rins , •• cribed by Jtl81'(tor earlier .tages). 

Anot~er branch y be .88ft enterina the y1telllne vein 

Just below the 4u04enum. !hi. branoh extent. out into the 

~eenter1 and In the aect10na .., be trace4 to the •• 1n 

aco nying the .itelll •• artery. ~hl. branch ey14.ntly 

r.pr •••• t. the Tsasel whioh beao ••• the 8uperlor mesenteric 

Tein. !he vitelline yain already .how. 81gne ot involution. 

Ita walle are auoh thicke.ed, and the lUNen 1e yery narrow. 

In plaoe. alao8t obliterate4. Wo .uoh ohance. are .een 

in the vitelline artery, howeTer. 
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'fh oelophalUl (Pl. tIl, oe) xten4a fro the le .... l ot 

bout the fourth eerYioal Tert br to the third thoracic. 

It is rather lar bo... but b c 8 8 ller it approach-

ee the eto oh. It. nt ro po.tartor cUrYatuT8 contorma 

with the curvat r of the b 7 40WD to the le ... 1 ot the 

•• oood thor 010 • rt bra, • . r it turna tor r · to it. ter-

1 tion. Itl 1 t ral our. t llrea ar f'lrat 111ght17 to 

the 1 tt oppo lte the .eT nth 0 r.l0 1 .... rtebra n4 then 

slightly to ~ rl i at t 1 1 ot th tir t thoraoic 

vert bra, nd it 11y III htly to the left t ita ter.mination. 

the ato . oh 1. 

t 10 111 pi cad than in the adul t. .0 tun4ua 1. pr .ant. 

the to i not well .hOWD in t eel, be1 exalu4ed 

fro \h lett bo y wall by the thick 1 yer ot p4aterlor 
~~~ 

eaoga tri (great omentum). A wto ow 1. outAin~o the 
JIf, 

buraa 0 ntali. OD the 1 tt 81 e (Pl.I~w) ahowiaa the 

great th10kn of the 0 utal 11 and giT1ns a l~lted 

view ot the po.t rior wall ot th .to oh. 

ADterlorly an to the r1 ht the Ito oh i. related to • 
the liTer. . tern lly it i 1n contaot with the bo 1 wall 

above but 8eparated tro it by th bur. 0 nta11. below. 

POlter1orly, it 1. relatet to the .upra-renal b dy and the 
'-' 

Wolft! n body above. bel~ •• par te iro. th latter by the 

thlok -poat rlor .08& tTi below. than ot the 

.pleen al.o l1C1. in the thick .e.oga8trlua po.tero-exteraal 
~~~ tL. ~(w). 

to the .toaaoh,~ 'l'he oClr41ao oritioe lie. at about the 
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1" 1 of tu lr , thoracic .. rt br , the pyl rtW opposite 

the I'Tenth" all :ht 11' tot lett of the ian line. 

he duo 'ell , u) ia c , 08e4 of two portiona. 

e tir t port 10, exte fro the pylorue almost horizon-

tlly to thfJ r ~t • 
• ' e of te 11 -, r. 

lecond ort 10 . 

ate in the llo-JeJ 

x anteriorly, to the right 

turD t a rp anal to Join the 

1 

r4 and forward to tenain­

e first portion ia 

1841 ely 10 ' the it r, beln in co t at with the 

10 of t 11 1 r aD rl ht lobe. 

8eon ' portion r •• t. 

exual nt . e. 

n th anterior 8urfaoe ot the 

' 11 ng the • the 1 teatinal canal for.m8 a 

-ha 100 extening out Into .. riton a1 41?ertr-ou1um 

in the Umbilical corel 1. ': .. II, • in). JeJuno-ileum 

tor th prox 1 11 ~ n4 t e turn ot tbi. loop_ !he 

,roxi 1 It lb (1. I, ill) xt nCla to r4 and Iliaht1y 

upwar4~ on the r ht .14 • g turn of the loop 1e oonvex 

tor rd. t th1 pOint the Inte tine 111 .urrounded by the 

rins or the vitelline artery and eros bOTe by the Yitell-

ine Te In. -he yolk stalk (1. t. II ,". y .) 1. attached to 
(Pl. IT) 

the OOBT8xity ot the inte.tine here. In the eut en,\, the 

vitelline vein 1 .een abo '. the artery below and , the cav-

1ty of the yolk. lk (Wh1ch 40el Dot c nloate with the 

1 en ot the intestine) to the right .1de of the .talk. 

the colon forma the 4iatal lbab of the loop_ Beginning 
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with the c eo (c roely in4icated on the external Intea­

tin 1 wall, tho rB?1 84 with distinct caeo 1 oaTlty 

internally) :hloh liea Ju, t be1l1n the turn of the intee-

tinal loop :( ,- 1. ' , 0 e ,) th colon e. backward and down-

ward on the lett 1,1 e, aralle 1 w1 th the p roxima1 l1J1lb • 

. e colon eor el in caliber from the cecum onward, and 

re-entere the ener 1 body eaTlty ,nearly In the midplane. 

ere It turnar.ply 0 r4 forw rdj and pa •• ing be-
th of ~M 

t 811A _- trio art erie.. olt!1 duct. nd lIr tar.~, 

Jo1 th rect 10h open. into the oloao doraal to the 

urethra ( 1. tt, r). re 11 no 1n ,ioatioD of the tail 

,ut in th1 _hryo , 1 t at inal 0 1 1 co?ered with 

perlton fro the eor -1ac enet of the >to ch to the pOint 

where it pas e bet en the hypo, atr1c art rie., with the 

exce tlon of the po.ter1or w 11 ot the uoden 7where it i8 

in contact _lth the ,ore. 

land •• 

t t~ aoe ••• ory 81 • of the 1 eatly tr ot only the 

liTer 1 • en, t nore being hi n b hind the duoden-

um and eta h. l1Yer f: 1. 1,11,111. • I.) 1. the 

lare t orlan ot t body, yet at thl •• t e it ,. Dot 

r I.ti. 17 •• it 1. 1n the 01 r.t •• It 1 • 

• It tecl at a 1 ••• 1 0 o.tte the t irt to the ....... th thor-

1 Y.rtebr~JlDol 81.. It. lett 1 1. .arly •• large 

U the r1ht, b Ifta only .11chtly 1. lao by the .tomach. 
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l ~ Y r i d ' ro r , -uring in 

1 22 e c ar D-

t 0 th cent eters 

11 r ro d b 1 - -0 it ha 

r r 

0 rt n TO ~per-

1 • it 1 reI ted 
~r); 

to th bo i • 
0 ort ion of 

th of t 1 r c of the 

11 - 0 1th 1 1 

bel 111 front 

0 ( 1. t ir). 

1 1 th fifth cer-

le t 1 1 0 he first 

or 

1 t 1, 1 corr ing to th 

r , • • r ry 

11 1 0- ot lobes. 
e~ 

l u 1 to 

in t r th 1 t1 ntern lly 

th y re 0 t t 0 • t rtorly 

th y r r 1 to h e d ct r r t uricul r 

,.0 t10 of th he rt bo , to he 11 r b 10 • 
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!he urinoenltal .~t .. 1. oOllpo" ot the Yolltian 

bodi.,s with t -e 1 an · ej t kl4ne78 alt ureter.; the 

bler. 1lao1018. nd oloaca. 

!he Ittlan bo 1 •• ( 1.1.%I,IIl,Wl) are t largest 

orpn. ot th1 •• ,..t . *arrow abon -' the,- bee much larger 

below. '7 ..... it te 0 .It r 81 t the dor .. l 

aorta, fr the •• eoad thora~ic to the first luabar ... ertebra. 

the 81QrareD&l. 0 1 •••• parate the Wolttlan boet1e8 froJll the 

aortal tr , 'hird t the .Uth thoraoic Tertebra. how.Ter. 

to8terlor17. the Itti&ft bo 1 •• are In Gont ct with the body 

w II, and are intt.atel7 .relate 

th to the o.terlor r 1aa1 ye1 

throughout their whole leng­

• Anteriorly they 

are cl08ely 00 ect. , in th.ir lower two-tifths to the 

.exual anl e. AboTe thl. the right Yolftlan body 1. re­

lated anteriorly to the liTer. and the lett to the stomach 

and posterior .. sogaatrlUl1l. In the ' _ ~' \ uppermost port ion, 

each Yolttlan body 1. in contact wIth the posterior aspect 

of the oorre.~ondina luna. 

!he Yoltti&ll duct forma a ridge on the lateral surface 

of eaoh Wolftlan body. At the lower end of the Wolttlan 

body it extends forward, internal to the oor~e.ponding 

~po8a8trlc rter~and then Joins the bla4der-urethra an­

l&£e Just internal to the ureter. 

!he sexual an1&18s (Pl.I,II,8&) appear .s two elong­

ated, flattened plates l71ag upon the anterior .urfaces of 





the lower portion of the corr .poDding Woltfin bodies, 

and 0108 ly rel ted to th • !he right .exual anI ge lies 

behind the do,. n41ng port ion of th duo anum. 

h r igh t ur t e r ( 1. t I I~ ~ ) up) 1 n xtendlng down­

It b1turct 4 ex-nd b c 

tr tty I" ' .r at ot t t nay hlch 11e. in-

ternal to th w1 b 1 1ng of th hypog tric artery. 

e lintol (1. It 1) xt nd up rd fro the an-

1 e of th bl r, th n to r in the ventr 1 w. 11 of 

the umbl11c 1 cord, b tw D th t 0 hypog tric (umbilical) 

rterle • 

The lo.e~ltY of the llantoi r pr 8 nts the 

nl e of r 1 oent 1nuou nteriorly wIth 

the n rro ot th urethr (l.II,u). !hi in turn 

oon op n into the alo 0 (1. 11,01). 

h clo c r 0 1 e the ur thr Tentr lly nd the rec-

t dor lly. · t lie n r t urt c of the urlnogen-

it 1 ( 1.tI, ) . but oe not y t 0 n xt rnally. 

• 
Th 1 d r on.truet. re the pl en nd 

upr r n 1 bo 1 • 'h.e 10 tion ot th 1 nie an1 ge is 

1ft 1e t d by t 10 ning of th 0 trl . • p08tero-

ext r 1 to th to ch, ~ t b hin the qu 4r r win-

o !l~ cut in th 1 ( 1.I,w), and nt r10r to the lett 

"olrri body. !he tl •• ue ot the Bpl en 1 not yet sharply 
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different1 ted fro the 8urrounding tt sue of the me og-

aatrium. 

The nl g ot t he uprarenal bodie (1.111, 8) are 

at a level between the thir nd lxth thor cic Tertebrae. 

lIach l1e3 bet n the sup rier rt of theA olrri body and 

itfte post rial" 0 1 81 xter 11y nd the orta in-

ternally . h upr aT yet not very 

sharply di~ ' er nti t , d ' TO the urrounding an1 g of the 

ypath tic y t • 

ture. 

Thi bryo with a few xc ptiona corre.pan! • 1n 

gen ral, to ~ryo ' preTiou ly de cr1be by T riou8 au-

thora. Cert 1n teat , ho eTer, I have not been ble to 

find ntion d in the liter tur at h n • 

One fe tur of tnt r at 1 th I1ttlng of the um-

bilical v in into br nch • ~lch con reuntt • Anoth r is 

that th 1 t ral anI ot the hyro14 1 r not 80 

well to d n not a 010 ly T It to th ian n-

1 e a in th ryo of t n n t lv 1111 eter. de-

crib 4 by Hi (6) nd 1 I" (13) • or OT r. they ar 

difterently 10c t with r •• p ot to In thi 

e ryo the 1. 11tu t d b ten th 1 t r 1 nd ed-

ian thy-roi nl • in ted of being extern 1 to the lateral 

nl e a8 deaorlbed and t11ure4 by thea author •• 

The Inteatlaal ring to 4 by the Tit lline artery, 

though desoribed by Koch tetter (Va) for mammals (cat), has 
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not b en prey lou 1y obs rY 

I 'know. 

in the h n emb ryo, 80 far a s 

t th Tit 111ne UJaJ;walo , enteric) "t'eln 40e8 not 

pe r ,tat· t · Tior -'ein 8 10 0 obaer-

Ted by 0 ( ) . t _ halo- aenteric 

Te1n , ( rt ry), 1 

the t h i r ' nth. but o D 8t111 b 

r _ In n in bryo8 of 

inJ _ at d through the 

he rt t bi r th i n th c r born blin (dog, 

o t, te.). " 1 n (1) oont t e r It in the dog, 

o t, 11 • pi • 

lilt • • F. ..1 ently b en oTerlooked 

it r. Hi (6) ......aIUt·. no nt 1ell of them 

in hi H 01 - th t the o halo- e en-

rior t ric and . orta1 Tein. 

the 0 10--lIt.&.1l ric 00 t h port 1 vein ut evidently 

onl y Yery ahort portion ot it become the uperior mea­

ent ric (i.e. fro th oint wher it Is Joined by the 

(d1 tal) up rior nter1c vein up to the point where it 

lenie 'Ye 1n to form t · port 1). W1i t e Ith the 

(12) doe not 01 r tat ent a. to the 

r 1 tio ot the Tite111ne vein to th .up rior senteric, 

nd 408S not ntion the trophy of th T1tellin vein. 

the 

Young 

y be 1 of r hall (10), Clurrich (11), 
(5 ) 

and obln8on (14), HeTtY1,. -", nd other •• 

Dexter (3) d •• crib.a. apparently an original obBer-

t1on. the atrophy of the omphalo-meaenteric vein in the 
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foet 1 oat , and an inde ndent for tion of the up rior 

mesenteric . Le i (8) 1 t r rif! d this condition in 

the pig, orediting Dexter Ith the ori inal di co ery . 

oster an lfour (4). ho r, d oribe the super-

ior mesenteric v Ie v ntu lly joining the 

vitelline to fonm the port 1. C rpy ( 2) 1so t tee the 

relation carr ctly nd cr dlt Lu chka ith the di covery. 

Boch tetter (7) cit nd ndor es th tatement of Al len ( 1) . 
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A, ascending aorta, ca~, caecum. cv, anterior car­

dinal veins. H, heart; hat hypogastric artery, hI, htnd 

l imh . ia, iliac art er y ; in, intestine . L, liver. la, 

left 8.11ricle ; Ir. lArynx, IT. lett ventr j cle. pat p rJl­

monaryartery; ph , pharynx; rat right auricle; rv, riGht 

ventriole, sa, sexual a.nlage, t, tongue. t a , t a. il; trot 

thy,:!us. tr, thyroid gla nd. uP. '~ r1nogenita1 papi lla; uv, 

umbilica.1 vein, va, vitelline artery; vd , vi~ ttlli:ne duct, 

vv, ylte11tne v~in; W1, Wo1ffian body. 
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