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Introduetion:

Euch of our mozledge of the contrel of gastire-~
intestinal motility has boeen gainsd from studles of the affect
of distention of one of its parts upon the ustats of setivity of
snother. Thue dllatetion of the etomsob results in refiexly
produced contraction of the volom, and dilstation of the anel
sphincter rosults in Inhibition of the small intestine. Likewline,
distontion of o sogment of emall intsctine will iahibis anethor
sagnent of small intastine and pressure within the duodeaus will
slow geetric emptylng, The nsrvous pathwaye for these reflazes
in many cases have bsen well demonstrated.

Vomiting Lo wsuslly & prominent symptom in = pationt
having an intestinal obstruction. The intestinmal obetruction ie
practiosally slways accompanied by distention of loops of dowel and
iz mechaniocsl chbetruction the high plisched suseunltatory sounds snd
the hypereparistslsis could wall indicate an inoressed pressurs
within the lusen of the intestins. Relaxation of the eerdla has
bean considered an assential part of the ot af vomiting. On the
othur band however, not uncommonly one oncounters in these patiants,
elgns which euggest wome slewont of cardiospesm, sush ag 4iffionlsy
in ewallowing and dietantion of the stomach with alr and liquids,

Ian viow of the feot thst vemiting ie¢ sc commonly a
syspton of gastrointestinal dissase, and in view of the opposing

tbeories ae %o the presonce and roels of thse gardia, 1% wap thousht
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advisadle tg undertake an exparinentel eltudy of this reglon in an
attenpt to detersins how it pots normally and ita responss, if any,
te dlstention of the uppor portion of the small bowel. It would
pesn that methods of study eimilar to thoee which have slucideted
the problams referred to nbove as '.hrsliy solvad, might be avpllsed
to She guestion of the influence of intestinel dlstention on the
activisy of the eardiac sphincter. %Q puum study is dosigned
to demonstrate the influencs of distention of an intestinel
ssgoent on the relazatinn a'f the cardis which ocours normally fallm
ing an ssophageal peristaltle wave, and on the reeting tomuas of the
sphinctar. Eemsmdaring that the mloroscopie anstomy of the dog's
asophagus differa somawhat from that In wan, and thet the vertebrel
azse are d;f!‘armt. 4t is sosily raalized that the mechenisns de-
geridad ars not nocessarily aspplicable $o similer sltustions ia the
husan, Hone the lsss, 1% w2e thoeght that the resalts obisined
osuld ba isterproted as lending some svidonss that might de of

value e undsrotending tha role of the dardiis in man,



An=tomys

The lowsy end of the asephamzus plercss the dlaphrasm
and ends, aftsr a veary short abdominel sogment, in the stomach,
The susoular ring encivelisg the lowsr and of the seophagus is
commonly kmown as the eardise ephimcter sithough the thiskwses of
the musele in this region 1s somroely greeter than thal in the
roet of tha tude, espseially in man. Hietology of this raglon
vevesls, from without inwards, five layevrss (1) tha fidrous
arsclar or connsctive tispue coat separsiing the asovumgun frow
nsighboring struetures, {4) the outer langiﬁdim masaulsr layor
geationoue above mnd below with a slallar layer in esonhsgus and
stomach respectivaly, (%) the inmer cireuler museuler layer, llke-
wiso continuous above and bdelow, {4) the submucovs layer, and
(5) the mucoue mamdrane, showing abrupt transition from the
stratifiod sgyvamous of the esophsgus to $he colusnar oplithelium
of the stomasch. The two mmedular layors ars unltoed by s thin
soptun of arscisr cosnestive tiseuns which contalns a coarss-mushed
narve pleaus ecmposed mainly of unsyelinated fibers st whose inter-
sections sre mumercus smell aympathetic ganglis, the myenterio
{Auerbach's) plexus and genglia. The gubmusous layer contalne a
similar systes of serves, the submmcous (Hsissner's) plexue and

mﬂ’- in,



Sphinatar:

ihe exlotonce of & true anadomical sphinoter hae been
questioned by nany worrxers sincs Watbow Baillle in 1807 first
dagoridbed soe, though such a wwhineter is sasily demonstrsted in
many of the lower snlsgle. Eaith (1) pointed out in 1010 in
speelally prepsred specinmens thet a trao essophegesl sphincter does
exist in the wall of the esnphagus at or abon§ the lovsl of the
dlachrags, but entirsly indepondaut of it, snd not st the ana-
tomical sardia, Chevslier Jackeon {2} in 192¢ concloded, as
had many before him as enrly ss the flr&% of $he century, that
there is no true lphiaatér dut that the nmormal olosurs of the
gsophague at this level iz maintained by the lonlolty of the
fibers of the disphrogm vhish eoncirele the esophagus. This
_now seems laprobeble becsuss by z-ray, the sphinoter is gemersily
pltusted one to two centimeteors balow the level of the disphragm.
liosher end Hsolrogor,(3) in 1928, attributed most of the sphinoteric
sction %o the Winking and twigting of the ssophagus as 1t entars
ths stomesh., Feldmsn end Morrisom (4), in 1934, after peralysis
of both sideas of the diaphrags observed the goursa of the esophagus
- and could damonstrete no kinke or twiests under the fluworoscops
and in other sxperimestal stuiles. Thay agree with ¥elth thaet
there ig a true cariiss sphincter. Thus perhaps from sn sastonic
pe wall sa from & physiolegle stamdpoint we should speak of &
*poglon of the osrdla®, implying some sort of sphinateric sotion,

rathor than of the "eardise sphinmetar®,
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Kervous Cemtreli

The nervous supply of the lower seophegue and eardis,
1ike the raet of the isntestinal truct, may be divided lade %wo
egots. The vagl plexus closely iavests the lower twowthirds of
the escphegne and sumerous twigs of this ploxus ¢on bdo seen to
enter its wells. Mlonder sympathetic filsments from the inferior
~asrvicsl snd thoraoic sympethetiec ganglis trevel aleng with the
fatercostinl vessels, tmt they sre too ma}.‘l and delioate to trmes
for any distancs, Thue thers ls probsbly & very scanty sympathetie
sapply directly frow the adjsoont geaglia. Syapatbetic fibars,
however, do snter sad travel with the wagl from the cervisal
sympathotios. Oympatheties sleo enter this reglon by way of the
soelise plexas from which they way travel in company with the
loft gastric srtery snd along the anrdie-ssophegen) branchss,
Eols of the Vagtit

The nervoue control of the cardia is subject to debate,
In 1888, Cpenchawekl (5) (6) desoribed the vagns ss the ®3ilator
serve of the esrdis® and ehowsd that sostrsction or rslssatios
could ba obtained on stimulation of this nerve. Hs gugzested
that tho resgonee was sescolated with the frequesnoy and strangth
of the ptimulus. Oourtade ﬁua Guyon {7) obtalned vn all mauﬁm
o motoy offect on the lonzitudinsl fidvers of the cardia end verie
sble sffescts on the clreulsr fibres as the resalt of vagul
stisulatlion. Lengley (8}, working with curasrised ssbbits in which
the senphagas was Filled with weter, found that an injestion of

atropine precoding vegal stimalation was nscessary dafors »



dilsting responses could be alicited. He then fraguantly noted
relaxation of the lower part of the eeophague, cardls, and antlre
fandic end of the stomach, eepecially if the original tonvue wans
bigh., %hen pe atroping wap administarsd, the vagal atlmiatiol
sonetinss oaused an laoracesd tomus of thie region. He therofors
eonoluded that the vagus nerve ocarriad both seter and inhibitery
fidars %0 the verdia. Moy (§), working with osts, dogs, rabdite,
ﬁé monkeys, obtained a relaxation of the sardia followed by a
glow inorease in tonus on some scoasions, But nn others, a purely
motor response reswited. Nlee (10) {11), iz z-ray stedies on doge
end decapltate csts, found that the sardia ranained closed aftey
vagel soction, and furthermore, contral vagel stimulation could
produce typleal vomiting. The effersnts of this reflex wers
thought %o be ocarried im the splanchaies. Kosnmeciks (132) obtained
slogure of the cardia on vagsl stimulation as obesrved dy x-ray
studies on ohreonle szperiments, while Meltszer snd auer (17) reporte
8l & 4llatation followed by s contraction. Cerleon, Boyd and
Ponray (14) in s well controlloed study found that the wagus ozarts
both motor and inhibitor control ovsr the sardis. They suggestod
that the type of responso is depondent upon the originsl tonus.
Gaballers (18), on the dasle of studies employing tha ssophasmecops,
states that the so-salled 'asrdisc sphineter' is marely » valve
agalnst rogurgtisntion, dven not prasent the charsoteristics of a

sphiseter, nnd that 1% is oninflusnced by nerve stimwlation.



fiole of the Sympathetlions

The sympathetios in this region have not bHesn sdequataly
gtudled, The soacept pot forward By OGoskell, that the splenchnic
worvas ars pursly ishivitory bes bYoss allowed W pass slmost un-
ghgllsnged. Langley reported that spinephrine lnhlbited the
pardiao sphlneter Lo the rabbit and he thersfore conoluisd that the
sympathetic influonce wonuld be ons of 151.&%1%1@»; Carlson, Boyd
snd Pearay, (14) on the other hund, obeerved What splanchnie
stimulation coused boih motor and inbibitor effects on the cardia
of the cat, motor eoffsouts in ths dog, and inhibitor offects In the
rabbit. May {9}, in opposition to all previcus observers, failsd
to find, on stimulation of tho splenchnies, auy dirset influsnce
on the stomach. Ho reproduced in an oxolead etomach, the eomplste
plature of movemonts observed by Csanon (16) in normal animels
end thus concluded that tha local nervous !awhaniwo wers sufficlent

for all coordinated movamonte.



Haflaz vomiting:

The rolationghip of wmetility and distention of the emsll
bowsl upon the wmophanios of the stomash hae long Been of interast.
It is generally stated that distentlon of the small bowel will
rogult 1n vomiting: the clusceicel oxsmple cited beling intestinal
Cabstruction., Although vonlilang mnay be fsiticted in many wnys,
gortalin reflesogenic somes are much more potent in this regard
then are others. Perenterel fool for initiating veniting are
many snd will net be dlscusssd hers. The vomiting roflex mey de
initisted with verylog degroes of ease by looniized distantion
throughout the snteric oanel fros the sonsitlve pherynx to the
relatively insensitive anal csnsl., It 1is apparently true that
raflexzes from the bowel are more offsctive in producing smesis than
are roflexss from the stomsch ss suggested by animal exparimentation
and by the Faet that vomiting 1s ofton sbeent in casss of gastrie
uloer and carolnome {without obetruction), while it ie often prow
fuse with perforating ducdensl uloer, soute appendioitis, snd in-
tostinal obstruction. Ooldbarg (17) found in dogs, that distention
of = pouch of the pars pylorics would produce vomliting while dig-
tention of the fandua was vithout affect. Burget, Moore and
Lloyd (18) closed off segments of colon in doge snd found that
distontion of the sogment sometimes onvesd wvomiting.

Yooiting is & complez wechanism requiring olose inte~
gretion of a number of systons of the body. Regurgitsilon, on the
othey hend, is & simple process sesn in many of the lower aninsle.

It san bdo demonatrsted in the frog with 1te abdomen spen, and thers,



42 npparently brought about entlirely by reverse paeristalels in
the stomnch. HRaegurgitation coours in the iafents more oftsn Shan
voniting, emé rogurgitntion or “rumination® in m:.m;- echildron and
mi\nu is a well imowm entity. Probubly, as Alvares cim.tm,
fghars nre gradations bDatween thia type of regurgitation and true
vomiting, with verying degrses of sselstancs on the part of the
wlantary :mu:iem" On the other hand, the importanse af skalatal
suscles in ths progses is well Imown. The olassie expariment of
Magendle in which a plg'se dledder was substituted for a stomach
mtoﬂmulx au&tﬂa‘mﬁﬁ confasion than olerification, inssmmeh
28 the oardia was left intact. But ot leset it demonetrated that
the role of the abdominal mnscles must ’ta# dealt with in any one
planation of vomiting. mutén and Hatohep (iﬂ} removed the
digestive tract from dogs from the cardla to amus, and demonstrated
typical retching, with some regurgitation frem the eesphagus
i‘numiﬁg the administration of various smetics. Casmnon {20)
dageribed what he saw vader the ﬂwmm;ﬁn aftar glving apo~
sorphine to cats and his findings hove deen lergely verified snd
sccepted. “The firet chengs is total ishibition of the cardise
end of the stomech, which ‘bnmuét a perfeotly flaceid beg. tm;
is followed, when apomorphine bas besn glven, by soversl desy
ocontractions that ewsep from the n&dﬂmglaﬁ of the argsn towards
the pyloras, sach of which steps as a deep ring st the begimaing
of the vestibule, while » slightar wave sontinuss. TFimally, in
21l ocesos, o strong contraction at the anuglar inclisure complately

divides the gestric cavity into two parts. Although waves continue
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ranning ovar the vestibule, the body of the stomach and cardise
sao are fully rolaxad. New a simultaneons Jork of the disphrage
and the muscles of the sbdominel wall shoots the contents out
through the relazed gurdis. As thess Jorks are repested, the
guetris wall seams to tighten srounéd the remnant of contents,
Cnoe during emenis I sew an andiperistaltic constristion atart
(:s,t ths p;d;:mg and run DsoX over the vestidule, completaly obdlitese
ating the cavity, but stopping at the angalsr insisure. In the
process of ridding the geetric masosa of irritente, tharafors,
tha atomash playe a relativaly passive role.®

Openchewski {8) (6), in lm, found that vomiting counld
bs prodused in the deg by eluctrical atimplstion or pinching of
the uterus, the wall of the wurinsry bdladder, tho wall of tha
intestine, or by dlregt simulstion of ihe splanchnic nerves. He
considersd the wagus to contain the afferent limd of %he rsflex
as fm» ag dllation of the urdi,a was concarnsd. Carleon, Boyd
end Poarey (14), in 1932, obtained only n motor effact wpon the
cardia as & result of splanchnis stisulstion in the dog, and
_varie;bli effsct in the ecat, Bub at say rate 1t has bDeon accepted
for years that stimilation of nusercus bodily ergans incinding
the intestine dowe produmse vomiting. Relazation of th- onrdla
has been sesumed as one of ths ossential parte of the vasiting
ack.

This paper reprogents an attempt to demonstrata the
effect of intestinel distantion on the lomus of the carileo
sphincter and on the relaxstion of this ephlnctsr whioh sormally

oeours during ths act of swallowing.
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Proceduraet

In this saries of experimente doges ware used szelusively.
Records were obisined fros four doge over o peried of three months.
Yo @liminate the interference with raflexes under study due to
anesthetics, & modificatlion and extensior of tho methed outlined
by Burget snd Baller (31) for recording motility in the unsmesthete
isad dog was nusod. Under intravensus nesbutal anesthesle, the
abdomen was opensd by s high left rectus inoision., The upper
Jajumam wap imunaa end & soven to ten centimater segment having
& sultabdlo blood eupply was clamped and resected. The continulty
of the gut was restorved by the closed end-towsnid ansstomoele
describad by Martsloff and Bumget (22). The proximal end of the
rasected sogment wes closed by inversion snd then purse stringed.
The distal end was brought to the enrface through the nﬂgﬁﬂ
insiplion and sutured to the paritonsus, muscle and shtin in
separste layers as the rest of the inolsion was belng elosged
in thres layers; o¥ the dlstal ead wae brought out through & stabd
wound and sotured %o peritonsum, deesp fesals, and skin snd the
abdomen olosed as above.

Ehout one week after the first eperation, the dogs were
subjected Lo esophagostomy in order to fadilitato $hs pussage of
tubas down the esophagus without evoking » gag refles. MW
{ntruvenoua nambutal spesthetio, = midline lncision ves wmade
ebout two te thrae centimssers below the oricold cartilags. The
ridbon muscles were ssparated ia the midline snd the esophagus
brought around the trschea and to the exterior. The outsr layer

of the esuphagus was sutured %o the faseia covering the muscles
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in tha forn of an alipse about four centimeters long in $he axls
of ths seophagus by slx or seven millinetars asrsss iz (%3s wideet
nart. The outsr layer of the ssorhiagus wan opsnsi the Ml length
af the 9lipse and ths auboatunoous tlsemss sutured o the ssonhageal
smsoalsatnrs just within the sriginasl line of salures. The lumesn
ef the saorhisges wng antersd and tha mugnas sutarsd to the axin,
Ho maimale 4led of medisstinal infeation. Ho swoclsd roete
anerative care wee glven, the salmals saffar 1ittle inconvanisnve
from the fistula, snd they are sbla to ewallow lionlde and wolide
with sunrigingly 11%%1s losa of food.

About 5 weok affer the essphagostomy was performed, ths
training of the dogs wag hegun. They werr trained to 1le guistly
on & table with the balloons in position shils motility rasords
ware bolng made, Thrae balloons were is plece and trecinge neds
on a smobed drum simultsneoulsy. The uppsr ballsen wes a ten
contimetor sagrant of condem tied ever a rather rigid 14 ¥r,
cathetor nand inserted about four or five centimetere inte the
gesophegasl fistule and tlad in place. It wep stteched to &
meroury mencseter. The dalleoon for recording cardise astivity
. ponslsted of o .thrn mtint«rf soguent of cond~m suelpeing soft
sponge rubber on the end of a 186 Fr. cetheter. The suft eponge
rubbar served the parpese of keoping the Ballosn open and
saneitive to decrénses as well se inerosses in pressure, sud
helped tec keep the cardisc dalloon iz proper position. The
sponge rubbar sas fushionod with sherp solssors, was three centie
motors long, one csutimeter in dlsmeter, snd tepered slightly

st doth ends. The catheter ccoupled completely the long mxis
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of the balloen. After ioesrtion it wam tiled {n placek at the
ssochagenl Tistule and was attached %o o sensitive Bagiey tasmbour.
This oruead no disoomfort to the doz and 414 mot inltiate escondary
esophagesl poristelels after the first twoe or threa insortions
in the training peried. A four sentimeter condom Balloon was
plaeced over soft rudbber tubing, tied in place and attsahsd to s
meroury sanometer for recording motility in the leop of Jajunum
brought to ths surfece in the firet opsration. In sddition,
time was rocordod im ten scoond intervale by an sleotric tinming
clogk and & signal magnet.

In making » vecording, the cardiase dxlloon was firet
pasesd through the ssophagenl flstula snd down the asophagus until
1t mat the moderals ﬁthtmt of the eardia, Adout one centl-
moter more of cathetsr was allowed to snter the fistula snd then
the oathater was marked at its point of emergeoncs and tled im
plage. Ibout thres ouble cantimoters of alr wers lntroduced
ﬁ‘lmu_@;h e T connsction inte the tublng conneoting the sardlee
balloon with the Beaker Temdour, Next the uvpper ssochageal belloon
was introdusced and tlsd in position four or five centimelers bHo~
low the flstula and weter admitted to the resording system through
s Y compection until the sercury sanometer wes at sere pressurs.
This same ¥ connoction was mesd lotoer for introdusing ten cuble
ecsntimotors of water into the balloon to initiate e perietaltle
wave dows the esorhagus. The third balloon was plased in the jo-
Junal loop and thrse to five cubic centimsters of water introduosd
dopending upon the -vmmi of notility of the loop. A Y-somasotion

in thh syostom sllowed for ineressing the tatnlwiim& PrOSYOrs
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in tha jejunum to detormines the offect of thie on the oardia.
The passcge of the cardiag Belloon is secompaniad by

one %o thras peristsltic wavee in the esovhagus. Betwaen thaee,
thas oathetsr mey da mmshed down or pulled up the esophagns with
snse. The inorsassd tone at the onrdis csn be readily felt although
the peristaltic weves memtisned sbove tand to force the dalloon
through the sardia into the stomsoh. If the balloon is sllowed
0 enter the stomach snd is Shen withirawn thers is felt the rather
sarkeod recistancs of the gsardla te penetration from Below. Thie
{s suddenly relsaned as the balloon slipe into the osophagus. The
position of the cardise balloon mey be chooked also by noting the
rosord of tosus and motility. If the balloon ie iz the stommehb,
no motility and low tomue are present, or wide ewings at 30 teo 60
weoond intervals and far grestsr than say other rogcorded from this
region are seen, If, on the other hand, the Balloon is even elightly
too high, tyrieal lower ssophagenl sotivity is seen. %hia consiste
of wory strong, rapidly rapeated paristeltic waves, fros three teo
fiftann or mors in numbar devending upon the dog, ite slage in traine
ing, gastrie motility and other unkmown fmators. After this the
sctivity subeldes and only reeplratory movements sra reporded. Thirds.
1y it was assumed that the corrsct position for the cardise bdelloon
had beoen resched when a typical tomus change waa obtalned after stime
ulating ihe apper esophagus by means of distending the upper halloon.
It was notsd in these axpariments, ag 4did slso Oarleon, Boyd and Pearsy
{14), that the tonus of thas cardia roughly perallels thal of the empty
stomach of the dog. In fact it wes econ found that tonus changes in

the asrdie wore mo gre=% in soms doge at times when bunger contrsctions



wors promipant that recurdings could npt be taven snd 4 time
had %o be chosen when the gasiric motllity was lessened.

iB
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DMeoussion of Resultsi

Wi the preparstions and apparstus ss desorided praw-
viously, 1t is readlly apperent that the tone im the cardise
sphlineter is grester thon in sithor tha stowsch nr esophagos. As
mentionsd befors, the tomus of thie sphinctar roughly parsllels
that of the stomsch ss pointed out by Carleom, Boyd snd Pesroy (14)
and os verified by Zeller (33) in 1936. Cannon and mi (24) &n
1911 using en ssophagesl flstula praparsiion showed @ similor
coralation with respesot to the receptive relaxstion of the fandia
end of ths stomash mn the introduotion of ligquids into the
stomach. Farthermore the tonus of the oardle and the relaxation
saen as o part of the sot of deglutition ie entirely indepandent
of the sotivity of the diaphregm. Hinnte respiratory exoursions
con bs soon on most tracinge taken at the cardis {Fig. 1) but
their ordar of sagnituds and time iuun& ars so mach less then
the tomus chenges dealt with im this work that 4t 1s unlilely
that the s!vmghmy- hens much t¢ do with the setive sphinoterie
sctlon of this strusture, desplte the ¢lalms of such m?hrs as
Juokson (2), Cabcllers (18), and Falde (28). When the dog
gwallowed spontensously or whon ten gubic contimeters of water
wore injocted falvly rapidly into the upper esoshageal balloon
snd thon withdrswn (¥lg. 1) the oardie relexed i from one to four
paconds while the ngsﬁ&um wave wse still high in $he esopaagus.
The maximum relaxation was resched in five $o ton ssoonde or at
shout the time that ths pesristaltic wave had reached the cardia.

Followlng relaxation, there was s risa in tonus which soom fell
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to norwal and probably reprssents the mhﬁmtiu ring éf the
wave passing throagh the aphineter.

Intestinal motility wvaries from dog to dog and from time
to time i the sems dog, It was found t5 be cometant snd of large
smplitude without superimposed perisdie iscresees in pressurs in
only one dog. The othere oxhibited the mory typlesl varistions
iz amplitude, but st ne time wee there sheerved & relawation of
the ¢ardis in respense to these spontanseus irerssees in pressure.
On two or three cocselons, thers wae noted relexation of the cardia
similar %o that produced by ilantestinal digtantion without any
spparent remson. It is prodable that thare ars other foal from
which reflex cardise relaxation can be elicited.

After reocording seversl typleel responges of thse eardia
to stimulation of the ssophagus by dlstention of the upper bellsen,
the lotestinal belloow was distended sherply with from four to
seven cubie centimetars of water. The amount of waler used depende
#d upon the response of the deg, an attempt baing nade to awid
produeing svidence of pailn. The pressurs wae maisntained for from
ne to shroe peconds and then withdrewn. Varioctioms of this pros
oodure were tried in whioch presoure was msinteined for ten seconde
and sgaln in which pressure was slternately raleed snd lowersd in
qalek suscession four or five times. Hiether of these latier twe
varistions sssused to olter the result oblelnad By the first method.
The amount of wator necessary to aligit the roflex wvarled from
dog to dog ond from time to time lun the same animal. The onmly
 dotorminadble fastor iaflusnelag this smouat was $he original
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pressure within the Balloon. When thie prumée e him.} the
amount of injested wabtar necagsary to 2licit cerdiss relaxation
wae materially reduced. {(Fig. 3) Thus the original tomus of the
saguant of intesiine probasbly determines to & groat extant the
'umitﬁuy of this roflex. It usuelly was found that relazation
of the oardis would not occur with the first two to seven dle-
tontione of the intsstinal bslloon in any experiment, bat sub-
ssquont dietentions with the same volume of water would preduce
first only slight, or queetionsble decreses in tonus, end then
uanisteksble relaxations of the cardise sphineter. (Pig. 2)

Onee the corrsct smount of distention had besn detormined and
the loop had been “seneitised® by praliminary distentions, the
reflex relazation of the camils could be eligited nasarly overy
tine, | |

The decrease in tonus of the cardls ns & result of
intestingl dlestention was nearly alweye at losst helf as grest se
that obtained as o part of the act of deglutition and often ap-
prosched the mmplituds of the latter. The relaxation gccurred
in frow two to five ssconds, was maximel in three to seven ssconde
more and the tomus was boaok to normel in fifteen i'o thirty eeconde
o most ocoselons slthough exoeptions %o thie will be pointed out
later, Host of these rolazations falled Yo show the merked riee
sbove the normal tonus lsvel saeu in the complasxes regulticeg from
o spontaneous ewallow or ssopbagesl dlstantion. (Mg, 3) This
is farther svidence 3hat the inaereased tonus in the hﬂu is due

te the pussage of the poristaltie wave through the eardiac srhineter,
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& condition which propsumably would mot cucur in the absence of n
contyraotion wave veesing down the seophagne.

Yo evidengs of dlecomfort or m;z.;m was noted in the
dogs st any tinme as a result of simple distention of the fatestinal
bailloon with smell ssounts of weter emd ab low prossurss. VYhea
the presgurs had boon incrsssed By retalaing four or five cudle
santimeters of water m the balloon, subsoquunt dlstentions ro-
sulted in & stretohing movement of the onimal which distorted
the nu#rd dus to s sharp upward deflection of the lover from the
cardiso balloon. With further incresses of pressurs wp to 86C or
80 millinetors of mercury the doge showed svidenwis of nsusen and
would eventuelly wvomit if this pressurs wae msintained., Interest~
ing in thie respeot wns the produstion of prolonged relazation
of the eardia (Fig. 4) of ‘lbmlt 80 esoonds darstion precesding
and acoompenylng elgns of nsuses in an animel in which the in-
tostinal balloon was dlstended to the extent of 60 millimeters of
mercury and ageln to 80 millisstere of mereury.

Hoxt ths guestion arces ae to whether thare was eny
- avidonve of spaer of the cardla as o reeult of intestinel die~
tention. The pressure in the intestinal balloon wae inoressed
in atepe of ten to thirsy miliimeters of mercury by the intro~
duntion of thres tn five cublc centimateors of wntor st a time,
Botvsen szch inersase iz pressure the upper ssophageal talloon
wap inflated two or mors times, initisting & ewsllow reflex. In
nesrly all ensee (Pig.5) the eardim responded with s typlesd
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ralazationeoontreotion pattara upon iaflntion of the essphegeal
balloon even with pressures withis the intestine ss high ae 850 to
90 millimators of meroury. In only one record was thers say
suggestion of epamu. In this, the intsstinal 4isteontion had bdeen
ingressad to 30 to 40 millimelsrs of sercury without any signs of
nouses, Them & epontansous swallow and three distentions of the
osophagesl balloon in succession had alther questionsdle or ne
offect on the tonus of the cardia. The pressurs in the intestinal
balloon was them brought %o serc at vhich time ssophagsal distention
produced its typlcel tonus changs at the cardis. %Thass procedures
wore repeated on the sase animal subseguently with no svidence of
sardiospnan, Ths atypioal resulis could have Besn dus tn the
slivpiang of the coardisec balloon partially into the astomsch «lthough
uo avidence of $his wus noted st the time, Thuae, cerdiospaen ia
the doz probebly cecure rarely or not at all as 2 result of in-
tostinal &ie¢tention,

}i‘?-h-t intestinal sbatvustion is sspadble of provoking
vomiting is common knowledge. Likewinse cardiee rolazation has
besn assuned to acdompany the vowiting act. %These experimeate
indicste that aardiso relaxstion may cocur in the dog with mild
intestinal distention without ncoompanying signe of nsuses or other
dietress. The time pericd bdetwsen intestinal distention and cardlee
rolazation necessisates the assumption that this 18 a reflex care
ried over narvous pathways. No atftompt hae bYeon mnde to elucidate
these pathweys, The sarglosl procedurs of disrupting the contine
ulty of the gt sliminetes the poosidility of this being » loocal



rafisx. Puorther experimentation ghould reveal the pathways
involved.

¥hotbar this zaflex could be #llcitsd #ith grester case
shad less prassure if s longsr segwent of intesting wers disionded
is smothar intersstiing guestion. Work being dons by Peterson (26)
oh the inteetinoeintontinel reflox muzgosts that atimull arleing
from seversl pointe slong the iataeline msy bhave sm additive offeot.

There is no ovidenss frow thase axpsriments that oserdlo-
gpasm osn be prodused by intestinel distention. It is, howsver,
posaibls that conditlons more nenrly vesswhling clinieel intestinal

ehetrustion could bo shown to produse spaem of thel sphlacter,



Sumnary sud Conclusionst

sxpsrimente wers wndertsisn %o atudy the affiob of
dietention of & soguent of intestine upon the tomus of the
gardise sphinoter and upon ths relsxation reflsx scourring in
that sphisetasr resulting from ssophagesl distention. It was
found that distontion of an integiiasl segment fove produse a
drop in tomus of tha cerdise ephinetsr without ascompenying »igae
of naussa or othar ddetrsss., It was also found that dlstantion
of mn intestinal segment dass not obliterste the relazmtion af
the cardic which sscompanies ssophagasl dletention or as nocars

se part of the set of ewallowing.
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Fig. 1. “espirstory movements at the cardia. Typical relax-
wtisn-contruction pattern of the cardia in response to dis-
t==+ion of the esophageal balloon
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Fig. 2. Intestinal balloon distended with 6 cec. of water
e.o> time showing gradual "sensitization" of the reflex.
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“17. 4. Trolonged relaxation of the cardis a+ 'a' vith irtest-
inai pressure ot 60 mm. of flg. and wt 'b' with intestinal pres-
ure 2% 80 mm. of Hge. Jigns of nauseu occurrad shortly after
phrdies relaxatison at k',
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. £. Tyriesl cardisc relaxsticn-contraction pattern in response
sosh:renl distention despite gradually increused pressure within
intestiral segdent. Pressure at a=80 to 50 mm. of llg.; &t b=

Ley BN sm. of ¥ge.; 2% =60 to 70 mz. of Fz.; at d=TC to 80 mm. of

.3 nd u* e=B0 to 90 .m. of Hr, (Vide swings on cardiac record
iga ko stretchins moversrt of dor.)
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