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tblt Biologie 

ot materlal, to t :d,110t7 Oounoil tor oi nt1t1 IndUBtr1al 

aroh, whtch Bde pos 1bl ·ti. ·oontinuatlon ot thn * • 111d to tl1II Dapan­

nt ot Biolôg ot t Univ relty of ronto , in • ho e l oro.torie mu.oh et the 
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To Dr. • • C nans, 41 otor ot tbl Paottto Bio cal -Station, who 
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1) 

ln the n :tton or t tr ••• Ibo tr1ote t ttentlou wea gt.wn 

to hm th at&rial baolu 11 h. In tact, 14 l oasea t t1 w re 

ob'ltdna4 1 ve , t1 lle , a the tr ot 41 17 oxo1a 4 ànd pla d 111 tb$ 
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~ trao't .P(Ulsea 4treotl,y trom tba ~ to thtt anus thout cotling. 
1 

the le ha tm T tous rest • re 

tollows; bu o ca-ri. v and ~ • 'I • , oesop gua • e. '1 • • 1n •Une 

.. 9 

11 mi!Sl' 

t tnoreaae 

p tenor to the junction :regt.on la sllghU,, r p 

doos not ditte:r hiatolo . cttlly the wall of the minder ot t mtest 

'flanlts 

111r'P, bila duct eniera t r1ght sida ot the int tlm bOUt 8 

r1or end, and the amaJJ. pa11on tic du~t entera abOut 6 

doned w lt. The intestine 1a anl 4 .1n. l ta middl.e gton. 

a 4arke 

on the outèr surf or t tract. r1or ar1 ( ut 

• 

po nor 

• on 1 t bec · .,S,pti- , ...... u.ug about t • 

1th the n4 ot the 1n1 • • 
+ 

Th. intestine ~rowa .into the r c 

and 19 d1 · ctl;y to tm 

o.r t o aoph• aumorous ngbudinal. f'olds. In 

th OOlltr oted st they a,- e quite 11"1"8gulor. 1 18 CCDl)Bra,tTGl.7 

ho&17. Towarda po t rtor n thé toldo de 

At tbo junction of the oe:t0pha 

up into "1.Ul. 

lar. 



he well of the oeaoph ua ooneist ot tour o te, T12., muoo • 

su'bmucoeo., mu.soula.rie and aeroa • 

The mu.coee consi ta of' a la ter of epi thelium reat1 on a de1'1n1 te 

b aement memb:rene, nd tun1 propria. Tb p1 thel1 ia t the atr t1f1e4 

eq ou var1 ty end ie tro 10 to 15 (or ven 00) c lla th1ok. The cella ot 

ioh 1 t 1s compoeed are• toi- the moat part, large. bsavy- lled, and poly-

goœl in sha • They have l rge nuclei wbich re no lly 1 gul.arly rounded 

or OT01 d in ahape. d compri e about half' the volume ot th cell. The cella 

ot the b s l germ1natbe gion are allJ r, baT amaller nuole1 nd th1nner 

11.e. and ro elon& ted in t 1r vertical diameter. Towa the eurtaco the 

c ll• y ret in th! 1r polygonal ah pe or they y beco tlatten , their 

ah pe evidently varyin much w1 th the ·dogr& o-r 1 tene1on ot the w 11 or 

the tl'tict. Th nuol 1 y beco e éht'U.nken an tl ttenod or eauoer-shaped 

and pu hed 

1n the cytopl 

a tho b aal ai or t cell by th muoo1d atertal tormec1 

' of the upper ai de ot th cell. This terial . vo an exoel-

lent mucua reaotion wlth Mayer•• Nuoi-haemate1n and w1th Toluidine lud., The 

expoaed aurrace or he ep1thel1 may b covered wi th a l y r ot cells 11htch 

ar èVidently dead. They re much tlattened nd have h vy lla. The ey-to-

plaem haa di app ared, prob ly to beco rt of th thickened 11. Th& 

nuol 1 nr& eontraated ond tlattened, sho no detinite struct r, nd eta.in 

dark:ly. The reeu.lt 1 denao, more or les cut1cular- layer oTer th aurtace, 

compoeed or th remain o:r these de d coll , nd atford1 

to the underlying cella. 

Be.neath the ep1 thelium 1 a detini te, thoue;h tht.n, 

It pp nr 4'11 t cl r and truoturel e , but necl i 

int rvala applied to ita lo r eurtaoe. 

dèlitional prot et1on 

ent membrane. 

be tound e. 1 rr -pl.ar 
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'l'he tùnica propr1a oon• iata ot a layer or tairly compact connectiTe 

tiasue under the boa nt branè. Pass1 e.way trom the api the11 1 t 

becomea looae;i- iu atruoture and gradually changea into tb.e sub oo a w1 th 

no det1n1te line ot dem rcatlon bot weon the two . 

There are no l nde ot an7 k1nd in the oeaophae;ua. 

The aubmuoosa 1a compoaecl mainly ot looae oonnectiT tis :sue. It torms 

a tr: ewol'k tor the f'olds ot \ho mucoaa, till1ng th Ne;1on between 1 t and 

the muacularia. In the submuooeàare nwnerCIW9 lal"g& bloo4 and lymph apaoea. 

Uned wltb v ry th1n endotheUum, or having .no defini tely cellular · lla.-

He vier alled blood veeeels are also ecotterea throughout . IJlr bundlea 

ot nene t1brea may be toud partioularly ln the r g1oa ne r the muaoular:le . 
' 

The muecular11 cona1 ~ ot an 1nner lonst tud1nàl end an ou r ciroular 

l•yor . Both layer are well developed and are about equal ln th1clmeaa (G -

12 cella) . The bundle• of fibres are commonly not pack d c.losely together, 

but y ve a r 1rly looae tru.cture w1 th connect1T t1 sue ac ttered b tween 

them. The tibre ot the two layors are ot the atriated var1et7 throughout. 

OUts1de th muacular1 •, the serosa ia a l yer of lOoe oonnecti ·re 

tiaaue, oarry1ng blood Y 1aele and bundlea ot nerve t1bree . Theee latter 

aN Ye"f'I noUoeable in all the sections nd pe.rticnlarlr Shoee trom the anterior 

part ot the oeaopll,agua where they may be so muneroue as to tom di continuoua 

layer around a eonsiderable part or th circumterenoe ot t t et. The bundlee 

are arranged longitudinally, for tho moat part, and ra ually l»eoome amaller 

towarda the :posterior part ot tb.• oeeophasus. A Tery th.ùl lqer ot peritoneal 

epithel1um eurrounda th connective t~eaue layer. 
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The J'Unction of' the oeaoph a and Int estine . 

The transi t1on :trC111 the oasophagus to the 1nt atine, wb.tle it a:ppeare 

to be 01· or l ss radu l to th unaid d eye, 1 e in r a lit,- q 1t ' ab ru.pt , 

as a longitudinal ot1on of this reg1on sho a. The strntitied epith lium 

9t the oesophasu ende abruptly and te columnar ep1thel1 ot th intestine 

ie continuoua with lta ba l layers. Th upper lay r overhan th transition 

point • ~rojeot1n sll lt. 

The submucoaa 1a qUite cont1nuoua, sho•1ng little cha oth r than the 

graduel app ar noe of a tew non-striated mu cl fibrose tt 4 through 1t. 

The a riat d muscle layers ot the oesoph gus p teriorly llghtly 

beyond the point of transi ion in tho ç1tbel1Ulll. The inn: r lo itudinal 

layer t pers oft <iui e e:r du lly in tll1e ragion und diaap_pe r • The outer 

ciroul r layer i continu d. li~htly beyond the longitudinal 1 y r and tapera 

off to end so wb t more br ptly. The moth muscle of h 1ntes 1ne &pp re 

gradually au se ttered fibres in th outer part o:f' tho ubmucos • section 

of th extrewe nterl.or eJld or the inte tine, then, :rill ohow outer ctr-

cular and inner longitudin l l yer of s riated mu.se f'ibree outsid • the 

regul r mnootb mu cle layer ot th intestine. 

Tb lntes ti ne 
, 

1'he in ternal aurtace ot th in t stine is cov rad riorly with 

closely packed villi v ey1ng in aize from . 6 t o 1.5 - • 1n ie~th , nd trom 

,5 to . 5 mm. 1n diemeter. P tèriorly , p rt1oulurly tte tha coure ot th 

Y8l ve 1a spiral, the surf oe of tne wall becomes rra d ln a s rie ot 

groo es or t'1ne tolde, h vin direction tra.ns rae to the lOngitudinal 

ana ot the tract . Thea rooTes are quite reeular end Ul:ûtoim tor a distance 
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ot l to 5 œ . ·trom the region ot 'the attachtnent ot the valT to the wall . 

They become z1 -zag, then , and gra.dually break up 1nto villl . 

In aeotien the intestine showe tour ~oats comparable to tb.Ose ot the 

oesopbaguo. 

The mucos cona1 t a or a ainsle loyer ot ciliated columnar epitheliWll, 

in whioh are scattered many mucout goblot celle, a basem.ent lOOlltbrane whloh ia 

not al,uays distinct, and a tunica propria, which li~e thet or the oeeopho.gua 

gradually mergee into the oubmuooaa. The ep1thel1al ooUa: are very te.11 and 

narrow and ap_pear poly'gonal or cylindr1cal in cross section,. tho se trom the 

poster1or end or the inteatine being con 1dorably tal.lor thon those trom the 

antel"1or end. The l teral wall are ·ver, indistinct; and are 1)$rC ptible ouly 

w1th ditticulty even under reat mapit1c 'tlon. The f'Sl.le ot \he expoaed eJida 

ot the oell are oonp rat1v ly heavy and cilla ted • and the teminal b ra sho• 

clearly. The ci 11a are extremely tlne . and ebort and een be Hen èlea1',J only 

under Ter, high gn1.t1eat1ons . Cilia 8.1"$ to be tound ovoi- the entir aurtac 

ot the intestine. ?he basal onde ot the cella are ueuallJ tapon4 and pus to 

the basement mebrane between thé amaller cella ot the l"miœtive 1-egion ot 

the ep1thel1um. The nuele1 or the e.p1th$l1al. cella are éflindriaal in ahepe. 

wi th rounded ends and allo• a dei'int te nuoleo.r membrane . They lie ln the lower 

part ot the cell, their uppor ends · uaually reaching to about the mid region 

ot the cell. · 

The 11110QUs goble t cella ppee.r at the very ntenor end of the 1uteat1nal 

ep1thelium nd are' acatterad tbroue1tout·. In the anterlor and middl region.s 

ot the intestine th'èy usuallJ ahow the ty-pical goblet shape when distended 

wi th aeoret1on, but tomrds the po~terior end wh e the epl theli\Ull becomea 

heanor, tho presa11re of adjo1nf.ng ep1 thelbl cella 1e .. é't1dentl.1' much greater 

and the mucous cèlls aha li ttle lateral 41.ate:naion evea when tilled •tth 



secret1on. · 

The submucosa for.ma e on which the tiucooa reste , and a framework 

for the villi , and aerves to c rry th nerves and blood vesee s aup:ply1ng 

the m cosa. It is composed ot eonnectivo tissue with occas1onal smooth muscle 

1'1 bre a ac ter d through 1 t. ?ne bloo ve ssels 1n the outer p rt of the su b-

uco a are m.o tly defiziitely walled, bllt in the villi th y break up 1nto 

oxtromoly fine -vea s ls • 1llllny w1 th no doti .n1 te walle oth r than thoee tormed 

by thG olosel.y nett d fibre ot the eonneotiTe tissue. 

'rh musoulari 1 e compoted <;,f thr60 layera • v1 z. an innor lonri tudi nal, 

middle. oirou.l.a.:r, and . w;i outer lem 1tudinal l yer. 1b.a inner lon 1tud1na.l 

l y r 1s th1n, and in Jnall7 trauveree sections does not torm a oontinuous coat , 

but may be rep:rescnted in part by only a rcw emall bundl.ea or lon 1 tudinal 

tibros in&ide the circular 1 y r . 0cc sional tib:roë ma.y bo séen br nch1ng rrom 

its 1nuor Bide into the euômuoosa. On. tho ou,ter s1d it is eparated trom the 

c:ircular lliU$ole by a lay r or oonnecUve tissu bout e l in thickness, to it-

elt. 

Tho middle l yer 1 .the most un1tormly developod. It 1 

and compl te througb.Qut the leu th 01' tho intestine, tho\1 h tt 

qui te continuoua 

y v ry much 

in th1ckœss . In the ~ost.erior p rt of the intestine it divides into two l rers 

of vrhich the outer one 1.s the hee.vier. natween the t® p :rt _ there is a wide 

band or loose connoctive tissue in w~ich is embe ded th 6i t l p rts ot a 

serie ot gla a. or hich m ntion will be i:œde later, 

The outer lon,situdinal layer, aga.in, vari g;reatly n 1t degree ot 

developmant . It y be a oomplete oont1nuous layer, usually 11ot s ha T1 ae 

the circular layer, or 1 t y be qui to irregulnrly daTelop d, l>eing in one 

part ot its cireumferenc a th1ck as or thicker thft_n th oirc lar l yer, wh1le 
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found where ! t i entlrelJ eibsent . 

The .eonaa. conaists ,ot a J.arer ot looae eonnettlve tleisuo, cerr.v1na 

the blood and ttene mpJ,ll.f tor ·the tract, aAc:t 1s brand~d on ils out-er aldt 

by a 'tbin peri.tonemn, 

Tbe apire.1 Wl Te 18 tol'Jllé4 bt th1t 1nt'e>ld1ng or par,,t ot th& wall Of 

the lnteat 1ne. In thte tho mu.ooea1 aubln\10010.~ and twc> 1JU:18r JllU elt arera 

tak:e part. 'l'll.n outer muscle layer tekes no part whstev r in ihe valve stl"lic~ure, 

The mu.oo a aad a\1.bmuoosa a:r& contstnuoue e.nd 1den't1oal n th those l&yff-B ot tbe 

wal.J. of the trao:i. In the reston where 'the va.J..vé Joixua th& wal.l, the direction 

or the msele tibree mar beeame eo:mewhat confuaèd• bui 1,a most sections 111 may 

layera con;Unue 11'1to the• lYe, keep1ng their ae:rae- ral.utlve pos1Uons rlth 

respect to the mnoose. '214 the1r ll!8-me d1 .rect1o:ni wtth resp ot to the axis, of 

the tract. , · 

In the YalYe the 't1IO paJ:>ta . et the c1rcul.ar laye:r are separa.t d by a 

layer ot loose connooti ve tissue, wh1ch 111 tl\e thickeaed :tc~Oh along the tne 

o4ee ot the V4l.Ye beooinea almoat mueoua in nature. Thia oorm&cti Te tissue 

., 

large lymph .,_ces ana ecattered mu.sole ttbne~ ftl:uit appee.r to be a large 

lymph al.nus paeaeo thb eatue length ot tb:e valve tbi.'Ou.,:h the centre of' th• 

The 1unot1oa ot the Intestine and Bectum. 

In th1a transition nglon the v:t.111 sra<iuall.Y' 41sa:wear, aa also do 'the 

.tolds or grooTee ot the mucoea, ni the lai-:gal' lon.g1, tuttinal foldl of the rcctua 
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Thor i again n brupt ch nte t'rom th col r o 

ep1thel1 · , Just a the oppo ite e the o ion trom the 

o sophagu. to the int itine. In thi oas, ho ev.r, be ~ tified ep1• 

t elium, s would b xp et d, d s not v rhan th colW!UlBr, but rie a 

dual ly rrom 1 t . 

The subm.u~oe ia continuous w1th littl or no p rc t1 le cha • 

Po terior to th point of th transition in the epith 11 th inn r ong1-

tud1n l nd th inn r port1o ot th e1rcular muscle l y b co e oetterea 

nd radue.lly aie pp r. The gland which w111 b& descri d latcr in eon­

nect1 n with th r otun re continuou throughout thi ni.gion. The outer part 

or the oircular mu o e g uall.y beoome IllUOh he vier, .. d he outor lOI1g1tud-

1nal layer smws a laa rand more gradu 1 incr e in th1okne • 

The .Beotum 

In the r et th e 1th Uum is atr tif1 d. 

tinuoue • th th!.\t ot t~e rnal. surf c ot tb body. beoomea 

ao ha t thinner. !he ircular muscle l y r i h Tf, 

wb.ere it forma htncter. The loneitud1nal 1 y. di• pp r tonrd• 

the p ~t rior p rt or th r et • 

Th strat1!1 d pithelium i not of the ordinar 

up rf1cial. cell do not beco flatteno but r th r r 

xpoeed 11 th1cke r ly. 

aeri e of ut 6 or 10 a:roup ot lo gat d 

tn. _ ethe 

, with the 

-lobul d tlnnds 

11 mb dded in the wàll ot th traot and :rorm ore- or 1 fl& c:outinuous 

alandul r ay r Just 1us1de th oircUl r t!I.Uecle laJ r or the nterior part ot 

the rectum. They extend an riorly rrom thoir ducts, o t t pprox1 tely 

the1r di tal halt 11 in the wall or the intestine Wher 1t divi 98 the 
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c1l'Oul r muscle layer 1nto an 1.nner and outer portion. Th el,andul r regton 

ia bout 16 long. The etl"Uetur• ot one ot tbese roup is 86 tollowe: 

At ihe b ee ot • told ot th mu.coea u a pi t 1nto wh1ch n.umb r ot 

ducta, ueuall:r about 4 to & empt7. The atr titied eplthelt or the reotum 

deacenda 1nto the pi t. It upper lay ra re continuoua with, d 6 duall7 

chan.g into t ep1th lium of the ducts, wbich a eompoaéd ent1rely ot 

muooua- ocre·tin eells. '!'be lower 1 y r underl1 thh cous ei,1 thel1um 

tor some distall.ce, then er. duallf disappear. ~1• plt, th n, y be coneidere4 

as th primary duct of the gland and the duc ta whieh n r 1 t a the s cond rr 

:ucta. 'l'he o latter 't once tum nteriorly and p:roceed re r leas parallel 

to one oth r, bru.nching, or rather dtv1d1:ng irregulirl.y, and 1t aoon beeomea 

p BBi ble to oonl$1 der J one or the brànch a as the ln au tor the grou • 

They ay oJ.l. then, bo consider d ae eecondary duete. These in iurn api~ 

break up 1nto t1ne branoh s whioh r dia.te 1n ell d1rect1one, and ult1mately 

le d into, or t rm1nate in pi t& Uno4 'W'1 th eorou sec rotin cell • The aeroue 

pite in turn, al o ooraiat ot 2 or 3 or 8Ten re torke, 

The t1•ucture, then, is a ser1ee of long ducta', lln d with m.ucua-
. 

eoretin celle. br nc~ng proruaely and 1rregularly, end ult tely a rT1ng 

to oollect th aecr t1on produced bJ the many lobuloa ot a 

The seroua tubulffa 1n cross oeotion show bout &-12 celle round the1r 

c1rcumterenoe. The cella a e cuboid tn eh pe, wi~h tairly l ~ge round nuclet 

placed c ntrally . The lateral walla ot the eell are o rcel7 perceptible,, 

and thoae ot th b sal and e2J)oeed ends ot the oell re Tery th1n. Adjacent 

tubulea are aeparated by a thin connect1Te 11seue memb • • 
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The oeil ot the duoto elo ated and ha e t1111 t•• learly 

rtalble lla. 'l'b.e nucleua 1a, a a l'Ule, prea d to th of th oell 

by the droplet ot ·eeo;et1on whioh ftll the greater rt ot he ap ce within 

the cell. 

p 

A'f • 
. 

Th trsct ot !!.• a elle.tua show t1ve 4atin1tê regiou, ot which the 

lengtha 1n a a:pecimen 48 • lem r aa tollon: 'buoc ha.rpp oaT1ty 

- 11 cm., oesophagus and ato oh - 10 cm. (3 .5 + &. 5) inle ttne • 38 cm., 

,.._,tua • 6 cm. The tUSUNm nt• ot the OtBOphagu 

ther, aa 1, ia 1mpoas1ble to det•et any detinite polnt ot junct1011 when 

trane1t1on ie di tinguiah 'ble, and in the sp oim&n oaeu.r d 1• ahond the 

oeaophagus to be about 3 .. 5 cm. tn len~h• and the e\Omaah theretore, bout 6. 5 

• The oesophngu h paes poster1orly in tbe doreal part ot the 

body oanty. Th jun°'ion with the 1nte tine 1a xke by oonatrlction and 

th wall ot t inteet1ne 1 diat l.y beco a mch t r the ube greater 

1n d.1 rom the pyloru th 1nteat1ne paeae vantrally" and turntng 

dor aU1 beooxœ conaideta J.y oo1lecl bei"ore jo1ning be • Thelrge 

bil 4uct ia ab.Or~ dent rs the ventral aid ot the int at1 e (about 1 c . trom 

ihe 1>1lorua in the peoimen me aured) • • Th• · Junotton ot be inieQti and rectum. 

ia alao . arkecl by a •light eonstriotion an the di eter t the rec is agatn 

gre ter tban tbat p rt or the U1t atlne to whioh it 1• jo1ned. In keepins with 

the J.o. ter 1 com» saion ot the tlah, the reftum ia a o tl tene4 and the uua 
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1a an long ted 11 t. In the speomn meaaured the nu • l c • trom the 

uth. 

· BI OLOGY. 
f 

The tract throue.hout lt• length show tour layera, T1 •• coaa, 

aubmuooaa., mueoult\rie, e 1'0 • Coneide ble Tar1at1o ln the arrangement and 

atructure ot tbeae par•• 1• tound in the 41tterent glo of te traci. 

The Oeaophagus. 

The oeeop gu when 011tracted, 11 thJ.ck• lle l ia, howepr, 

o pable ot great d1etena1on and to proTide for thia th ooaa ta tbrown 

1nto deep longi tudi 1 tol4a. Tbe e ))ri ry tol a, 1D tUl'Jl, thelr sidea 

again thl'owa into a mimber or aller 1rre(Ular seoond 'i--, tolda (ueually 5 -

8 on ee.ch ai de ot the pri r, tola) • 

Th neoee 1 t1 ot tbi prOT181on tor great ex;;anaion i re~d1ly under­

etood beoaua the tood ot thia epecieo conatets ch1etl7 ot n'ba and clama or 

other molluacs, ott lar in compart on 111th the aize ot t t1ah, and whioh 

ar a.a a rule 1.ngeeted whole. This tact e.lao accounta to:r the bighl.y DllCOWI 

nature ot the oeaophageal ep1thel1um.. 

The epithel1um. of the o opbagua 1a an ot1Te muoue- :ro4uc1ng tiaou • 

n tully tu.nction1 1t .PP r • Wlder low gnit1catlon, to be compoae4 

almOa'\ o pletely: or goble't oell.a. To oorrectly 1nterpr • "the tl"Uctur, 

portion ot the epi tbellum 'tdlioh 1• not cti vely aeoreting t tir t 

obsened. In uc r gion 1 t la een that the atruotur la paeudo-atrattt1ed 

ln natu • The cella re 1aùl and cloeely compreeaed. 'l'b ir le.teral and baaal. 

walle are T&J"1 th1n., but th 1; ot the xp sed end ia hea'f'J'. 'l'h nucl.el an 

nornally oTo1d, but ma7 be api le-ah&l)ed, du to the lat pros • They 
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are aoaU red t Tarioua le la• ually being so r:n11:11œ·n 

c 11 to tit to ther cJ.i ely a po ibl&. Olearer s c 

ddle and upper parts of e c 11 where th eoretlon 1 

reglon hioh 1.e in ctl T • t te or eoretion, the 

41tt1cult to detemln I owtn to 'the t et that the oeU 

indi tlnct and th nuolei a irr gw.arly ac t red 

b JDON or leee l> cure by th dropl ta ot a oretion to 

cella. HoweTer, by tollowints alo the ep1thel1um 

in tor.m d. tn 

otut- 1a mon 

ah pen ancl may 

w1Wn the 

1oh le 

qu1eeoent to port1on wb.1c ia a o ot1Te1Y, 1 will b • bat • 

mue 1 to in :rts o the @ll, lt tore the nuoleua 

to th' lo wr part tl ·u d. Th oue tond. in hia 

•Y and m. in to th e:rpoa d rt o in a n.umber or c lls 1 olo roxirài ty 

to one anoth r, tore • th 1nt rveni cellt do ward dlaiort. the into 

irr üUl shap s. Th nuol ua 1 u ually tnvolved 1n 1atort1on. b oc 

or le :rounded. or 1negul.a.r 1n ah pe. 

Th submucoaa 1s qu1te typtc l, conaiet1ng inl.r o tibl'OUa con ottv 

·tt•11u carryin bloo Y d upa ot l 1tudlnal. 

al tibree 1ch v ertdentl1 • 4ered way hom the .llJl,l,DU .. u.ur1a. 'l'he 

blood T ss ls d nd v tl,y o rati vely h a.17 ed, 

but be oba ne Wh1oh re b 4e4 wr bJ the n work ot 

conneot1n tia u tib •• 

Th eubaucoua tiaeu in th !'ol • ot the t o t. t 

e1ng rel.y emugl:i to support the oea d carry t 

nerve aupply. The baaemen, mbro.ne 11 T ry •11ghtly 40Y 

regton e iateb under th pith 11 y be consid 

tunio oprb.. It duo1ly into th typical aub11u.11i.v11w 

ry e,ttenaiv • 

ry loo and 

- A enaer 

ruotun 
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without onns any dctinite Une or demaroation. 

The muaculari conaiete of an inner longitudinal. nd an outer clr-

au.lar layer. The tibree are of the atri ted kind. n th o aophagus 1a 

contr et d both layera pp r oomparetively he Y'1• fha oute circular layer 

1a quit unitorm in deTelopm nt, but the inner longitudinal ia more irregul.ar. 

lt msy be hee:rtly deTeloped 1n parts ot ita ciroumtor nce 1 where ita bundlea 

extencl in a ac ttere nanner throus}l the OYerly1.n ..... ,--oaa, reaching, 

ln aome cas s , into th lon 1tud1Jiâl told • In other parte it 7 be "tery 

thin o~ even disqont~nuou.e. 

The eeros ia v ry tbi:n connective U sue lay t - 11 ttle mor than 

1• necess8.l'7 to support the blood vees l and n rvee which auppl7 thia part 

ot the tract . The pel'i tone oonei eingl l yer ot thin, tlatt ned 

celle. 

The lunction ot the Oeaoph gua and tbe stomaoh. 

T rde the posterior nd ot the oesophaeua the .oond ry longitudinal 

tolda decrease nd diaappear, and the priinary tolda ar continued into the 

muah hea.T1er longitudinal told ot the stomaoh. 

The traul tion point trom the oeaophagus to th et ch ia xked èhletly 

by the oesaation or the aeti~ely aecret1 epithel1Wll ot the o eop gus and 

1 ts replacel:D8nt by the oolumru:,.r epi thel1um ot th8 to oh. 

goblet cella ma.y be f'ound in tho antcr1or part ot the et 

1rana1 t1on 1• not l.topther an abr1qrt one. 

Oeoa•ional l rge 

chio 1thel1um, o the 

The sastrio glanda ap r elmoat 1mrœ 1ately attar 1a transition region. 

Th submu._cosa 1s continuoua with llttl• or o perceptible 

change• other than alight 1norea e in the blOQd pply, rt1ew.arly in the 

nwnber of eimu,es ,· and the appe rance ot the gut.ric glanda in the çpeJ' part 
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ot the '1aau.e. 

In the cularia, on th otb.er band• th re re d t1n1 chan 1n 

etructure. The muscle t1brea ch nge tro the atr1 ted t 

and the relative ai t1 n r the 't1fO lay r beco a NV d. 

lees a-nly d •el pad. 

ooth Te.ri ty 

hl ra 

The outer c1rcular o op gus co ti a heavy l y r 

for diatfÙIIOe b yond th trons1tional p01nt ot the e~1thl1um nd enda 

àbl'Uptl7. The etriated 1'1br ot th 1nnor l itudi 1 1 · r ln. thi• region 

g duall\( beco replaced y ooth 1'1b •• th tao klnds ngU cona1der-

bly in tb tnna1t1on. Po t rior to the cesaat1on ot t 

cle or the o soph a, the lo gitudinal l yer 1s 1.tt-

la1er ot the e onwch, nd the ctrow.ar ooth muacl 10 

ln th1a transi U.onal regton the longitudinal mua le l 

and eunound a 11 quanti tJ ot ciroular cle which 1a 

ot 1nterm1ngled Sm0oth nd triat d tib • 

ra ins1de. 

r apllt 

se s rule, 

In ahort. t re 1 tn the musoul ris a r gion the le n lnt r-

ngllng 1n rasa.ri to both the kind and the dir ot1on ot t'f.br •• 

The StO?œch. 

The in ternal t oe ot the at ch s e. dark bro1wntsh tint 111 

i terior nd middle giona, but thia 1s not eviden'I ln p7loric part. 

The whole inœr GUl"tn.oe ot th stomach ia thrO,m tnto lo Uu nal told , 

ch h l\Vicr than tho of the oe Ophagua, and Which 1 zt -r.ag couroe 

an th orgen 1a cont cted. In the p7lorlc reg1on ihey oé 

the unaided eye t lJ' 8\ll"tac appear quit amooth, di napi-

tioatlon they are ee netted a~p noe. 1 la ue to he presence, 
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OYer th ll pi ta or turro • The:, ro Tery 

narrow and uauall7 2 to &, or even more, time ae lon 

y iTe ott ahort r nch tur a on e1th r ide . Th 

1nto th otto t theae 1t . 

The p1theli t te eto eh 1a simpl and col 

tall nd narrow nd cloa ly p s ed to tber. 

n d1 t1nct, but xt ly thin. he npoae l 1a 

re de , · nd 

l ande mpty 

r . c lle are 

d b aal lle 

clll ted. 'l'he nu.olei a ow1d or more elon ted, dep 

.P saure on the cell. The 07topla 1a qui te un1tormly 

on th lateral 

;;i'<;.;&".:'1.a.r, or •1 be · 

eue n r th t e of the cell . 

Th gaatrio ot th compound t bular t • eir duot empty 

t the b ea or th p1t ot the ep1thellum, the belng 

to each pit. 'l'he columnar ep1thel1um of the surt ce linea the 1t and may 

eeoend short d.iatan • 1nto th duet of the gl n • It 1a ortly replao d, 

however, by ole r mucoue c lu. duota y 1Tide 1nto r to • branchee. 

'l'he diat end of e ch duct 1 continu l r ot tubul a (ueually 

to ~) whioh e 11 d with aeroua eo ti c 11 . 

T muooua cella ot t uot ere o ratiTely cubo1d. n 

tllled with th ir uc a• o t1on, they at nd out ve cl rly' 1 the• ot1one . 

heir 1181.l ar quit det1 1 d the nucleu ean 1 &117 rved tl tten 4 

nst the bas or cor rot h c ll. 

The lumen ot e oh tubul i 

tom1 th ir walls a muoh e.lle th n the cou c ll• 

cubold or allgh ly t te d h Te extre ly th1 

1• t1 ely on tai dene ly 1'1 th o 1n. Th ir 

l.ar .nd rounde and r st 1n the lo r part ot t ell • 

a rous cell 

t t d cta. They 

lla. The 01 opla 

lei are comparat1T ly 

ch tubule 1 
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aurrounded and separ ted from its neie;hbors by a ver, thin sbeet of connective 

tissue . 

The submucoea 1 qui.te typic 1 ot thh kind of tissue . Thin we.lled 

blood and l1D1Ph sinuses a.re somewhat mor nwnerous than in the oea®.hague. 

Smooth J11U cle fibres r catt red throughout , particul rly 1n the region 

.near the mucoaa. 

The two muscle layers are oontinuously dave~ped throughout the atane.ch 

region. Anterlorly the two layers are of about equal thiclœeas. The outer 

longitudinal layer 1s tairly uniform over the whole organ, but the 1nnel"' 

circul r layer gr dually incre ses a 1t passes toward ih pJ'].oric and where 

1t may be sev•ral (6 to 8) t1mea ae thick as the longitué!in l layer, and where 

1 t takas an important part in the structure of t~o valve of the pylorus . 

lunotion of the sto oh nd th Intestine . 

The. Junotion ot the s tomach and the intestine is mark d by a w 11 

d velop d pylor1c valve . Thel r ge folde of the tome.ch oease et the begin­

ning ot the valve structure, and are r eplaced by znu.ch smal,ler ones , wh1cth pass 

over the valv and on 1 t posterior eide gradùally bre~ up into the zig-zag 

willow-llke trueture or the intestine. 

The sastr1c land di ppee.r ahortly betore the bè inning ot the 

pylorio valve . The valve itsels is a s11JU)le elevation of the 11 ot the 

tract in wh1ch the mucoea, submucos and ciraular muscle aake part . The 

ep1theliwn is oo~tinuous over the valve , the b ginning or the intestinal lllUeosa 

being marked by the ppearanoe ot goblet celle nee.r the diet l end ot the valTe . 

The submucos fs oontinuou withou.t ch e . The circular- mu cle, which .is 

alrea<11 heavy l yer at the posterior end of the atomch, ia t111 more in-
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· or ased under th œee of th l'f and 1T e ort a brunch which extenda nearly 

t.o the di tal. end or th latter and aots a a eph1n ier tor 1t oontrol. Roa-

terlor tQ th ot the v lve the h TY ol layer chan ea very abruptlJ to 

the srmoh thinner inte t1nel le.y r, lfb.1oh continues trom lta outer p11.rt . The 

outer loD.E1tud1na1 muecl e 1a continuous throughou th on., but b come• some-

what duced in th1ckn a • A portion or the inner 1d ot the longitudinal 

layer y bec rried a short di tance lnto lh Taly and prob8bly et •• a 

d1lator to open the lT and allow th p asa e ot tood t$r1al. 

The Inte tine . 

The "' 11 or th int at1n ia much th1n r than t t ot the oeaophagua 

and th ato ch. tt cos 1s thrown. 1nto num9rou 

whicb . tollow a Me,ular zig-u course tb.roughout 1 t 

r,l"Ow longl tudinal tolt't a 

th. Th tsot tbnt the 

tolde ar . partie.lly interrupted t e oh ot th d -za. t\U"h na th• 1mprea-

aion t tiret, th t the etructure ia r ally that ot le t•Uk• villi . Th •• 

int r-Npt1one, holfeT r, do not. u ually p" s to th baee ot th folda wb1oh,, 

theretore, ro eontinuou , and th structure 1a not on ot rtlll , though 1t 

no doubt repNeenta etep t owuda tbe1r developme1:1t. Tho B1de or the toldts 

are gain much tolded. 1n th plane pe:rpenclicul r to th wall ot the intestin • 

The r eult 1 th.nt unt ot ourt ce 1 pro ent d \o .th roc teri l 

in the tr ot . Th tolda dually deoreas in a1~ s the1 pas ovarda the 
\ 

poaierior nd ot the lnte t1n . 

The mucosa or the 1ntesUne conatst ot 1mple colmmar eplt.helium nth 

y aoblet cella acat tered t!J,:roughout . 1n th oeeo hagu région ot the 

aub- p1thel1al t1eau 1 dtet ly under the epttheli 1, ore compact than 

that tarther remcv d, and . y be cona1dered aa hâvi otion ot th tunic 

propri ot the hi r Tertebratee~ 1he épi theliftl cella are cl ely compresaed 
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when the tract is contract d 4 the nuolo1 ar rra ged betw n the mlddle 

·nd bas 1 portions or the cell • The cytoplaam 1a quite unltomly granular. 

Thel terél oell w ll.a re extremely thin, whil the b aal all• are more 

distinct . Tho all ot the exposed end is h avy nd Ter, tin l ciliat d. 

The ublnuoosa 1 q~te typ1cal or this kind or tle ue. It torms 

thin fram ork tor tho tolds ot the mucos , nd is a compa ttv ly thin layer 

b t en it and th muscul.aria. 

Th muacul ris consl ts ot an inner circular and , n outer longitudinal 

l yer, nd 11 comparatively h ff• .Both layera are developed quit un1tol."lltl.y 

throughout the len h of the .intestine. The lnner o1rcular layer 1s mu.ch the 

h avior ot th two . The t o layera ot sclo ar~ e:p rated by th1n layer ot 

connect1Te tissue in which are 1.mbedded th larger nen aupplyin the 

1nteai1ne. 

1unct1on of the Intestine nd the B ct-um 

'l'h& tr nsi tion 1·rom the intestine to the rectum 1s lao me.llced by a well 

ev lop d circular -ralve. t th beginnin or th Y lve at otur th z!g-zag 

toldz ot th 1nto t1no become placed by numeroue rial"l'OW, t itht, longi­

tudinal tolds, which co to an nd 1i th tree edga ot the lTe . The aurtace 

of th poaterior side of th v-1, Te is aim1lar to that of the ctum. 

Longitudinal aectiona or th r E,1.on ahow th t the t:ructure 1a nearl:, 

tdentio ~ith that ot the pyloric Yaln. The coaa 1& oo ttn.uous over the 

whole surface lfith no orume in 1 t 1nt1 te structur • The ro t or th 

tructur ro embled o olo ly that ot the pylorio -ralve that 1\lrth r de cr1p­

t1on 1 unnece sary. 

The ectum. 

The aurt oe · ot the Notum la al1ghtly tolded or undul ting, ond haa a 
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At 1ts po terior end th 
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in coT red •1th ahon, loa 17 p cked Till1. 

ie ain a Talv deT lop 4. 

The Jliucoa end aubmncoe ot the rect~ are pi-actioaUy 1dentic l wi th 

th t ot h intestine. he oircular mu.ecl, which 1 e r 1vely he v, through-

out the rectum, 1 much 1nc aed et i ta poater1or end to tora the nnal sphincter. 

The Ollter longitudinal le do • not xtend aa t r a ,h S.rcular, but to-

rdo th Po&ter1or en U a ac tt red and di ap ar • 

Post rior to th valv the gobl t cella diaapp r · th• epithel1mn 

ot the mcosa an thi columnar epi:th llum 1s ahortly replace by an abrupt 

change 1nto th trat1t1ed cous ep1thel1um ot the eplh1'!1111. 

LEPIDOI>Sh"TTA &IL!NEATA - The Two•lined llounder 

ANATOMfe 

Anetom1cally Lep1dopa tta b111neeta difters tro Pla,ichthys e,ella"tua 

ch1etly in having a seri s ot tour ea oa given ott tro the ant rior end of the 

intestine. 

In speci n 27 .l5 cm. lo the var1ous regions asur d as tollon: 

bucco-phe.ryngeal oavity • 4 cm., oeaophagus - l . ? cm., at b - 5 cm., 

intestine - P-9 om. , r ctum - 1.8 cm. , caeoa - each bOut 2 cm. 

The ahort oesophagu,e,leada 1nto tb larger eto · oh, whlch pasaea back-

rd end turn Tentr lly to contorm w1th the shape or th& body cav1tf~ Th 

Junct1on or the oeaophagu w1 th the eto aeh 1a .mark:ed enernal.17 only by an 

incre se in d1aœter ot th l tter. t th·e pylorue the at ch ge.1n narrows 

and lead into the int stine, the Junetion being ~rked by a el1ght constriction. 

Almost imzœdi t ly thre of the 1ntest1D.4l c ec · are gi Ten ott • one 
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orsally nd two ventr lly. tweon tho t vent l cases th bile duct 

entera. The fourth caeoum s g1Yen ott Tenttally beh1nd (1.3 cm. in th 

apocirne.n aaured) the others. , 

The junction ..... t e 1ntest1no with the rectum 1a L a1n olearly roarkect 

by li(Jlt d&!)re a1on noircl ing th t et. The r ctum .to U.ghtly sree.ter 

in dt ter than the int stin. 

BI TOI.OGY. 

The Oeaophagua. 

The mucoaa ot the oeaophagua 1• lo itud1nally tolde aa 1A Platich• 

thya• but tho eecondary tolda ar not ao marked. 

Th ep1 thel1wn rea l d that ot Pl 't1chthya in th t 1 t ia paeudo•. 

atr titied and mu.cua .. eecretln • ince the longi tud1nal toldi!l ia not eo 

gre t sin Platichthya, th oella are not eo 111Uch co pN d L terelly, when 

the tract 1s contr cted. h c lla are hea?ier-walled then thoe ot Plat1oh­

th1s. and the mucua-aeoreting tuncUon ia not n rly ao well d Y&loped, 

eo equentlJ the paeudo-str t1tied appe rance ia .mor regular thl'ougbout. 

The ta no de in1te emen:t me brane. Th tuni propria la, as 

1 tichthys, compo dot cloa l7-packed connective ti eue ttbree and 1t 

gradually mergoa into the looe r etructur or th aubmucoaa. 

'1'he arran uimit and •tructure ot the layera ot the Jmlsoular1e 1a 

a1m1lar to that ot Pl.atiohtlga. exoept tbat the inner lon Uu41nal layer ia 

leaa developed and diaappears betore reachtng the poat ~1or nd ot the oeeo­

Phaaue. 

The aero • like that ot Platiohthye, ia "fery ,hln, 
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