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Introduetion and Obicet of tho study

(1) Introduetion:

4

diptoricals-

o

As early o in the yeny 1030 p pationt woo renopted

L]
ey 1
5
{
o

seguired o hole In bhic stounch, walch cwmmmmicoted with the oat-

side world thyourh tho abdouinal well, Enthow Cornax (15067},

f

Profeasor of Iodicine ni the Uhiversliy o Vienno end Jffyoilaelon
to Dmyeror erdinand I of Austrin, described o Dobwomics: necoont
who, while hunting, wan bitton in the abdamen Ly » onelo, T
fﬁevelopec_l o gosteie fistula and lived with It for o good mziber
of yaarg, Lobor on olther isolatod capseo aloo oocu red, lievor,
no studies were ra;e}rmd Wy Cownnx (Lloc cit) ond others on ich

potionts of thoirs,

Tilliam Toounont {1833) vomen experiments in the yoor 1030,
after ovelling hinself of tho wiique opportunilty, offorded Wy o

aoncvrrenco of circewmstancon, vhicl cnsbled hinm Lo study the

q

physiology oo thae atowneh at eloze range thyoush a woriimontdt

N
&

opening into the stomoch of Alexds 3%, liortin, o Fronch-Tenpdion

e}

voyameur, who had ooguired o gnstric flotule op o reculld of on
accldentel shotpun wound in the nldonmoer The nceidont oocuvred
whaon Ste lmrtin wap 19, ond fe lived with his gactele fictuln,
srroxdimntely en inch in diemcter, wtil tho ago of 74, Ia Jeat
ho outlived Dasumont {loec cit) end folloving the death o7 Lo
lattor, another plrcicion, Feancin Gurney Sndtiy (18566) of
Phileddihia, studied Aloxis St..ortin further, gmith {(Loo cit)
ves unoble to0 add pereoptibly to Ieowont's (loc cit) resulis; in

froot the forrer contredicieod tihw Linding of the Iantitcer of Iydvo-



ehloric neid as the primecival aeid of the geotric Julco, contonde
ing thot 1t exlasted only In necgligivls amounts and thoat lsectic
aold vag the physlologlenily imporiont one, Peaunontts {(loc

¢it) finding wos lator confirsed snd Smith's {loe eit) »ublicoation
forcotten,

Boswont (loo ¢it) in hig miudien om Alexls St,lbrtin, woo
vrincipelly concernod wilth diccorning ihe 133*0@0{3‘5@53 involved in
gonvorting o Dolus o f20d Into mn amorphous, sondeT1luid olyTe.
o intercosied himpolf primnelly in e gooirice juice; ~nd oo
Condic {1834), one of tiw eritice of bawmont's doy, raarind,
Dertmont 4id not nwrko an atbopt to shor whether or wol thoso uco
m "Witel Torege® in the sbomne which onnblad food $o Le clynificd
more }”eaﬂily in vive thon vhon ingubated with gastric Juice in

Titro,.

Aleomio 3t, Zmridin's swvival ofter his occident o~ obout
60 yoore demongtrated that o gestric ©igtula is no oboteclo to
longevity (Pecihmm, 1040). b did not Lfeod himsolf throuwsy his
figbula and 1% woo {)?33,;’3;' gfter o lanus of obout 42 yoows oftor
Togumont®s publication in 1835 that poticnts begoa Lo do uo, AS
eoxly as in the year of 18Y0, s successful surglicel paotrosivory
wos performed on o 10:&;5.@{:3'%; with obstructive careinoan of tho
onsophoges {Jonoo, 1875). "o polliative operstion was suceoocfiul,
the patient, hovever, diced shortly thereofder of bronchopno ziwnlc,
e folloving venr, Vernewil {1876), roported anothor ouccesnfvl

-

ierl pautrogiony. This pationt hind segulred o benipgn

purpl
wettro of the eogophosup aftor hwwving swallowod lye. wollove

gtou
i operation ho survived, fres of gestrdntestingl coopleinto,

to be oiudied ond roporded two yeosys later by Dichet (1073).
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Riechet inborested hingelf more in the gtudy of the chenictry ond

plysiologicel propertics of gestric Julce, olthought by 414 oxolorve
the gensibility of tho castric nucoso, iy oonf irund cary of

Tospumondts £indinng cnd oddod o feow of hio owm, Tig motiont,
unlile St, IBrtin, sciuelly fod himesolf through his Cistulo, Tio
pourod the foud :‘szz direetly thwoush a rubbor tube without toking
it into his moutlh, Es.*‘aiz’zé; in thids Lfeshion o gelnod § Zp, In

wvolsht during the 6 montls following oneration, Ho obocrved

that eseaping posteric Juleo cnused sevorc burnias »aln Hon i1

c®
[

come din conlaet with the denuded edpes of the alin Imtwedintoly

-

srrrounding tho stomn,  Liched (loe eit) looked iaside rud oo

a pink vndulating surfoce wiith biny brigat heolos, vhieh voroe

a
b

token by hinm, 1ike Teovmont, to Lo opiiices of glandg, On irvoodd
-mating the sensibility of thw nucowa, Dicist (loc eit) coreluded
thet 1t d4id not apprecicto touch, thnit introducings eold fluidp
evoked o painful sonsnbion, ond that alc ohol’ elicitod n sensotion

Py

off heat, The poitiocnt could nolt toll vwhethor his gtomreh woa £ull

or onndy. Vory rapid Tilling oc emptying of tho glomncl, Loroves

wos repulnryly ansociated with hiccourh,

£y

Anproxinntely 25 yeers after {the nublicntion of thooe piudicny
Poviov {19010 )made use of the fistula toclmique In the ciudy of
cagtrle physioleogy in dogs, Mo sepoxated suwepicolly o poriion
of the sgtomach from tho oot of the orgon o thet nothing Jfron
the ocanophesus o duodentm could mein accens to it, Tho Hliad
pouch wee comaccted to tho sbdoninal wall Wy an artificial slton.
Thus Pavlov wes oble to colloct pure mestric Julcs froo froa
contominntion with food, salive, or ducdenal rogurplietlon nnd
without thie possibllity of lous thwousls tie pylorug, ko

purpicelly nroduced pastric pouech han :31?2{3@ boon In o0 thn



“Pavlov pouch®,
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The influoncae of tho cirewwbtoncss gurround
on the funetion of tho orpan under obsowvnbion formed onn of tho

feotors genernlly ignored by dnvegtonntors. Tmig beld true ovon

M &

ofter Zoviov {(loe ¢it) had denongtrated in dogs thot the offects
of onviromwenial situsction To which the onimnls bad lecrned to

atbech cpeeinl sipnificance rnifested therwolvor in profound and

2,

-

prolonged elterations in postriec aud selivery functions,  Yavlov

{(loc oit) showed that fthe effcetn of thoso sitmdigal foetoru,
1ike other biological vhenomens, were pubjoct to annlyols e Lo

oxporinoninl approach, Yo gonoider the stomaek not og an io oLobon

orgon, but as o functioning wnit in o whwole integrated orgonicul,

P

wen o freph point of view thatl arose pgrodunlly, uch of tho

pienocering work in thicv £ield wao dono by Connon (1909 ond 1929).

-

His studles showed that profommd digtuwrbenges in gesteric funedion.

I

ing ocowrren during emotionnl pgbtroos.

H

About 10 vemre after DPaviovis (leoo olt) obmervetions, Corloon

(4]

(1012) sndied 2 patlent with o pagtreic Tistule Mol an dneh in
dinmotor,. During tho suceeoding yeews eftor the work ol Jenunont
(loc eit), others, thus, hed pstiontsn, no douvt, with holos in
thelr shtomachs to study, but Coxrlsonts (loe eit) investisntion on
Tiis pm:é;j.mfzt, Tred Ve, hasp compared in noope with Deamont's (loo
oit) worlk, o worliod with o new approoeh o the inventiosilion
vhich wes dffored To him Wy the massose of tima,. "polanisn®

oo tolkon the yploce of 9VidalismY, A great msaliocol of nihwoidlopich
-ty intarested in ithe bohoviour of individugl orgong ond in tho
nochaniono of intorrslationships of organs, hod soPfuns ud.

Sorioon's {(loc ¢it) work was primsrily congernaed with lsinotico,



The wajority of the cxperiments, he porformed on the pbonch,
viere dizected towards o smm.g of gastric motility snd of "hunsor
pontractiong® in porticular. Ho mnde one obgorvabion, hmiover
on vageularitys namely, that strong contrections of tho phonohn
wore assocliatod with inoriased rednoss of tho mucous neThinmio,

Ony socx:e"" ion, he wode movorol obuorvations, ho ront oioiling of
w%zieh‘wa@ thet the resting, Yeeting ploaach ssc&:e‘t@s coid pootrie
Juies, Sl c:a'imo:t‘. atlon weo conteory to Ui £ wz:%.;:}vs\ Dorrmond
{1oc cit) and Fovlov (loc cit), wao hold theid In the obooence of
ptinulli, mechanicnl ov clhionionl, the siomnch rencined ety ond
foiled $0 mecvslo, Carlsonts nationt ;:wc:;t:?. on for yoors, sorving
altornatoly op mmf;};ﬁ":has:ﬂ'&:@l subjeet and cB ioner in the lobowntoryr,
feoding E:x,imsea'!“" vlarough his sboan, end enJoying good hoolth, freo
fron pogtrointestlinal complainto,

Rovhior and Soupeult {(195C) revorted tho cano of o notilont
who hod 1ived over 40 yoors in good hwolth after foeding horslof
Hirouph the fiptule, ITlumerous othor pationto with succennlvlly

ki

L4

funetioning z postrostonios inve boon revorted by Petrowic
ond Gordon and Zheynyo (1940), ond thore have boon studles on

the amm:*at ong of gootrle viyoiolowy W gootroobog .

Siung {1937} roviewod o irrpo aumber of concs from hio om
nroctice pnd all of thon were Tound to phiow o rwwiod Gi. nution of
poantric seidity ond in most ingtancos an aciioshydris, e

overations, in wenyly oll of hip coses, wore done For erncow of

£t ocoophoous, Tnvolvernwnnt of the stasach nishi have hoon

W}

.,

posuible in sow of theoe nooplasmo ond tho sehloviydrin nmy hov
haon oxploined on that basis,. ALY the ootionts nd rubbor tubos
fized pormonently in pleoco in ie stomn and the nutopsy oxominew

sion corried out of thelsr ctonnchs chowed verying dopgrecs of

o

o



geatritic, which noy hove orpleined the selorhydric in oo of

them,

fPerchic® obioull to eoctrie secretion no well oo other

especto of gastric Tistulas lhave beon the subjoed of goun investi~

getors 1like, Tretscly (mxu,, Bogen (1%‘7}, Columbi ond Secchil

ot

(1031}, Herts end Storling (1910)., Tho siudios, howovor, wolo
fragmentory beonuse of limited fpeilitics e bogoune of difficule

tios In rongging thio subjeoto, royy of vhe wore oz cvildven,

£

~do pnd Toteriet (1905) hod the opdortunity of
atlont Ao agguired In nfency on epigesivic hormin, i
gontnined o partion of tio ptourclh, vhich beeone inenrcorated viih
ovonbunl gepnrntion of the mucosel purfoeen of the
uain stoncch, Afterwvords the enterior capoct of i pouch
wlosrated um"owg;xa to the eutnide and the potiont woo lelfd witi o

o M

ppontoneovsly produced Yiavlor Poucht, These wodlers coniiried

the ol vimieh Povlov {loc cit) did om cnimols in rogord to

.,

gocrollion in the poveh in wesnonse o tho food tollon into Tho noin
ghoiech, ond in vosnonoe to YPoyohide' ptimuli like tint of deo o
pprétizing diciss, oy 4id not, however, neite any note of

chonzes In voseulorldy o in color in thwe oiposcd mucons el nc,

About two yeors loter after this work, Zomnelson [1007) wag
oble to confirm Javiovis (loo oil) shemefocding cuperimeni on o

mmen boing vwho Dind on 0@00@.9@031 o well oo o sosbric fislulo,

Daopite the infvoguoney of oulteble ficgtulp ceses nnd th

aifficuitics of opteoining the co-onowvpbion of ilw petients Tor
comeriment, o cood docd hns Beon lerrat Wy thic nothod of coudy,

o dote cvtained, morcovor, (oin sipnilisonce bocenuso cueh doatn

s Yol P R S s 3 < - LI Ry 2 3 i eya
ny eoiloeted withovt tisouo demege and with o rdnlaga of
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instrumentation,

Teownont {Lloe ¢it), Nichedt {1oo oil3) snd Coolson (loc olt)

ozgurrreld in aspocletlion —ith vorying cuotionsl ciaton, Hut no

e o % 4Py o ) *3 3 o S~ e - . - - a
oyotonntlie oboowyvations on theso linos woeroe mofso by Thooo 0.kers.
Tipe § ST - 2T Aoy o 1 oy Ly WSS ¥: 5% ¥ ¥ 5 47
rolooor ves tha streps lald by thom wpon the nacunitude of tiooa

>

ion 10 epioncteric digtrovn ond

b3

. 1 o
IS SR 9y Y

caonson end tholr poosiblo
dlisoane, inding the eignificcuce of peychosomntic rolotlmuuips
ot exploaring tho poeoibility thot serious structurel chongee in
the pegtrointestlinel trnet nicht vcour oo o rosult of prolonged
Tmctional dicturbonces wma tho ftheme of stedy of Wolfl ond Volld

w

{(1944) on tiwir subject, Yom., For thp Tived time 111 then, oo

vy

evaluntion of clveulotory chanpes in tho gostric and ducdonnl

e

-

mReoun wepn nede ouible hy thoir worlk, Yhe wide vorictiouwn in
blocd flow cnd their rolotio €9 pacrebion cnd contractllity were
found, through tholr wvork, bto hove dramatic implicationn for

&

boolth and dicenso. ot only the nebursl nobivid .I. a of Bho

[

orpon « 508 pecrotliono and motions sud nsoocintod voeriotiony of
Blooed fleov, 1ts vogponpen to Aifforend ectimull, ol ito offcots
o varioun foodobuffs « bud snloo the Intlivenco of mony ooontc

coraonly employad $o altor thoge fumetiono hnve bosn oritieclly

2,

omerined by Folf caud Volf? (loa eit) in tie fovournble cirermas-
tanceu tilelk Toa presonted, Torbhuoy the moud illaninetivg of o113
the oboorvebtions ands Ly thoso dnvestiscbtors onre thomne on tiwe
intirnte rolations wetrecu onobioned siates ond gagtric activiiy.
In thot rospoet the Inveotipotors wewe fovitmate, for thelr
subjoot, Tom, wes o sonsitive, prowd, mnd Indevendent individunl,
ot difforent times owpgioun, fonpful, dAiffiecwlt ond ohobinntely
deolciveo, I had pu omotionnl rauge snd regvnensivoeness thet

pernitted nice dincrininations widehr the Inveoobigotors fadly



ubiliged, “he dnteresting fnet, which woo oboerved by thon vios
that the frugtrotion and repvosood conflict were oosocintod with
bypoerenis end with ingreasc of notility ond soorotion, Likewrin

nighly siznilicent wao tho ovidence, brought oubt by then, thob
7

engorgerent of the mucoso, vhndevor ito csuse, woo cssoclintod
with leaoonnd vesolstance to traww, Jor, as the luveesirstoro bod

polnted out, This gondition Lo imoordoncee in oiomleoining o

* X

ingidones of pnobric uleory,

woro rede by the wethod of siudy of Tistuln, the onrly piyoiolo-

riots hod avrived ob $he idse of tho cucndenl neblion of ho
regtele Jules Ty somouing howvolce metho Spalisnrani (2000-00

cy o~

ciginelly Profescor of anthenatics and Trosk ot Doppio, owcllovod

pponges tied to gtrings and pulled thonm wp agoin 4o obbein gommlen
Stevens {1997) du Zdinburgh persusded o ren Lo swellou orudl
nporforctod hoxeo gontelning nout, vihlel vore lotor rejuwgitrited,
Lavoivior in Perlo ocvollowed linen bess and oven noxfornied

boros £111cd with noot ond cronined thoan aftar oy oyl buen
voidod por rTectum. Mo nleo Ind obitained somplou of geolrie Julce
Ty rodng biugelf voemdd bofole Urcalfest ond nd ohaoum ot 11

broust pbout &1&*& sbicn in vitro,

Strueture of tho Stawech in reolotion to 1tg fimetions

i -ts.:

In view of the considerntion vhieh will nweo to bo given to
Hio vorlous compononts of the gesltrie Julee, ol thelr origin in
the stomnch, 1t w111 Do in the filoess of thinre to degerlice in

ohert the shtructure of the stonwel iz rolebion to itg lvmoetion,

n

Tho plande al sho s uzﬁ womenbrone arve of theveo vorlotloo:

(.} ccxdimo, (D)fumaus and body, and (e} pylorle,



~

A 1 N - - » -
(n) Cardicc glonds oround The oponing into the storneh aro

{1) pimple tub wlaz glends linod By short columor premuler oolle,
(£) mell tubulo-raconose glondes, only found quite olose to dhe

gording orifice, Taoy probrbly scerebe mucus,
{(b) Fundun and body rlonds oro Tound throvghord the raninder

of the stoaigh excopt tho pylorus, They sre orpronged In rrouns

‘T

r-a

of Tovx or Tive vilelh gro sopnrotod by o Ling comoobivo tioova,
Sovoral gzﬁmles onen into ene duct, which fomas about o third of
the whole length of tho iube ocnd opens on the ouwflaco, e ducto
gre lined with columory opithelium e slond-tubulos nro lined
with goaynoly grenular polyhsdrel sellc (comtral coliz)e 1ha
cantral cells ore mingled with o vayicble niwiboy of eello 1ith
olenreor protoplocm vhich are somebimen called nuceld celluo,
Potvoen thoso collo and the besonont membrane of tho tubes oro
largce ovel or gphorieol collo, opague o2 granulor I opPOnTLIICO,
it ovel nucloi ulzing oub the Dooumount mopbeaney thene cells

o colled oxyntle or poaristol colls,. They do not forn o

-

QUT A0V oTl

o
cr

Tho cenitral oslls oloborate tho pops con pronules widleh moy
be dilosaoclvod eui, of the well of the sitowch in alkeli polutlion.
ﬁ;‘%ueh a polution ic nob, novever, active wntil wodo celd ond proies

»2bly poovsin nddod,

A

Durine seeration thoy ciocdhorge thoim gres
pemnin beins ciiafly situnted nanr tho limen, lecvin. in oo
g clony ouler zonC,. G ronnet enchr 10 m::w counes tlo owdilng of

mill do oloo T *W*es:'i 7 the eonitral oello

e oxynbic colls widerpo weroly a chonge oF slse e By

noeretion, boing ot firot pomovhnt onlorced, end aftoy socrotion
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they oro gorviet giovwideon, Thoy oyve po oollod hoosiwe .o

-

pegrote tho Iydrochloric celid o the julee,

{e) Pylorie glonds - These cre fouad in tho pyloric antyim,
end heve longer duets than tho fundus glondo.  Tro o threo
tubulco opon indo cach dust by wvory ohort and nrrrow neolin and

“We body of vach tubule io bronelind and convolubod, The lumon

- -

in lozoe. The drvets cre lincd with columnor enithelium, aud the

tubules with chorter cad ©inely pronuler oubieal oclle, not at o211

5

wililc the mueold colls of the fundug olonds, Thn pyloric glonds

have no noxiotal eells, A they apnronch the Juodom tho

-

prioric glende becane lsrgoyr, moro convoluted and more deoply
situntod, Thay exe directly combinuvous witih Trwmer'co plands in
AnodoniTi, Theoe glonds socveto 2 vwiscld allnlding juleo contrine

1k TR

ing no pepsin,

Geolrie functions

e

t

e purpose of Uine stomcl: g o digestlve orgen e been Luiovn
for conburics, Yno pyogersn vhoeely Lt wrocoivou alinont, wixes
1%, obopto the trocesg of gbomicel twoakidovn of caxbohydroteo,
nroteing ond fetn, ond Tinelly pesses it on to iln umell intestin
for Durthor digesition aiid choorpitlon, hos boon worked sub rrodunle
17 cince the publication on the cubjoct Ty Youns (1903)e A ropid
edvones oscurred as o rosult of e studics of Poeumont (Loc olt)
ohout 30 yeors lntor ond ihe procoss o been frontly (31{".’ Hiled Ly

tho nore recont pitudien of o gquontitative chondend noture,

- Sy A .n"
Triclly, the Toedo vialeh oxe guevently ovndleoble oro oo

Follornte Thg Tivst noudidel of Tood vficn 1t onvors tho enpdico

3.7 - -
L]

orifien of thw ghtomel dropn Into the Lollow of tho grootor curvoe

1
ture, oud subsequently inzested wmodthluls lic on top of 1t ond



il

gontral t6 it, forming o sort of wirotifiention, wae Ainestive

\ L these )
Juicos rocah tho outer lsyoro firpd, anly/ nro J:z,z.LJ;ac”‘ nlon s
popistaliioc vovon, poelod off thoe more goy *'irwl lryora, on it were,
mnd delivered to the vogion of i pylorde anbrm, :
poundont wweonn soerotion nontrodisen perdiclly i ccid oipaw
no reeennd e gwloric mrbeimy, oid ohe oiziure i goaietiod

P9 T - 29 v s - u.—lﬂ & or 54 e -y -7 v»ﬁ-—h
inio o Sduedonwm Wwootrorz oontenetile aovencuie, T T Leran,

R ] 5y . . N [P N T - g .
viidah io umvndldy opnn, olavian ng iR umyen o0 gontroction nono over

P - BT Al Bt d e O e T T e on l ERSUN
it oo rgresttosion of She Yool boc. lnto oo

§ad
foud
w
s
£
a
Py
ot
»

pltoreh (Congil

o4 - S e .
I Astioms of crotedoe Jalons

(53 Pagn ee® 3 ryen & 3 - - 2 - o

T felloving teble woprosents tho averooo cormoclillion of
L e e ] E LT B s ™5 s -y -y 2% g e m
Inzwon geotrle dulee. e table Ao bosed in noxt on Sioton by

Tydrognloric oeid 0.5 o (= 1:13;;): sta/
Gther e¢loride D107 (= 30 me00./1)
pral 0,057 {2 82 ncql/1)
yo 06000, 5(e T8 11,634/1)
o 0,02 (= 0.3 Mecae/1)
solids 0,43 $0 0,05

f«
<“¥
g..»:

%

ng wo ond ofhor ormrnic w B0 Owdl
agtide

Totel nitvooen D30 0 0,00

Acids

Dy o cotion of tlo nyduoohilorle oeldy ecririn ohowylon oro

.-

induced in tho foodobuife, Tome cuper lo invorted Lo slucooe ond

fruntoser o wll coount of Iydrolryeis cloo taolon ploce ia GSIo

- wearn Y e [ LI PR A B ¥y ER
doxtzinn ond swlioce wotvacd v tho ceblion of phaiin o giorosr,
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Some proteins sueh oo blood £ibiin, ond the collegon of 4

comaoctlive tiooucw, ore swollen up to forn n Jelly=1like swvoo,

Ponmins

The chie? dlpentive fuotion uf.'&* tho gnotric Julee i dopondent

onn the aectlon of tho onzyme panoin, Aecording to Droulonbons,

{1040), Zathopnin, o nrotoolyiie engyrie functlondn; ot pHAD

« -3 o Ao %
ond havine o meacinnd oebivi

rosonge of gorTaln pohivetoro

P

=
&
fodn
3

Colte CYUHRING gtelo Trooouil nlso,

Popoin, hich in incetive In neoutral medium, is mobivoly

nroteolytic in strongly noid solvtion, with the onilivxa pH 140~

De0, Iydrochloric ocid beilns tho noturcl noid, It eflo0t iz on
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Tor ozxonmde, rnect produeces o jJuleo of igh aeid, ond nodorotn
penoin gontont, brond £ juleo of low 2gid end Lish nopoin content,
aoflernte neld and lov popuin coniont. nt

B

donrensos popiie activity rolotivoly more Puowm neldiity o voliuvaca



P
It hoo heen sugpested tint ths verious seoveting eells (o
porictnl, mAvcous) are shimulcotod in vesying dorrec by tho soue an
woll ns by Aifferaut stimndi, % is more likoly, howover, thold
vezpioun inflvences involved {(noyehic, nervous, chomienl) oiizmnlote

T inhibit ecch get of socretory clauonts sepovoebely (Zhanns,

2

Thuo It will be seen {rot the dincussions medo nbove thnt fho
horml pestrie sceretion io woinly due to the cooporotion of the
vorlons Phaoel, Tho ©irpt and nost immopinnt io Lhe roflos: cocro-
tion, detormined theougic the voosus nerves by *“Eim‘z,,a,moz; of The
mucous moubrone of T nouth er Ty gonditioned roflomao,. T

. T - . e o > .- o o - - LY ~ SN « .4
goeornly, nomt doporbent factor, vitleh wrovides for o conbinued

vecvotion of pantric Juice lons ofter $hw woflen: offccts o7 Zocde

3 . L e R 2 - L % R e S o PO O S
ing wvwe dirnnpesrod, denonds ol tho Lorewtion of an oot iioh

acts on o encmilerl mescencor to. vl pextn of Fhe stownch, being

~beorbod into tho TPlood ond thwnnce geibing the cativity ol <ho

ractric glonda (Tiveno, 1947).

L4 2™ v JE- TR S JON 4 > oy PN 3 & 2 2 - g5 -t - gy e
Sinee the tivieo of Denwent {(loe cif) it oo DBoon Ineom it

e
L&y

R e 'y o PN S, s Y v e « gn e o .
nrotelins poose out of the sbowrel move reonidiy thon fntlo ond 40

eovbolhydrates nro ovecuvnboed £till nore quickly.,  ITonunontto

[

A e L. A 22 o p s oy gy e om
ohpervrltions a3 thn tine of eveocustion of corbolyrdrates, »robtoinw

&

ond i?:;t:‘_:, howe hoon confivaed Ty mony rorlors ouploying vorious
mgthodre Denzoldt {1205) mapsed otoanch tzﬁms in o nuehor of 107,
Prgloy {log eit) and Din pundlc woed
Tindn of Tintvlce. Soomont {lec oit) mnde roomisen obmervelions
o1 cats, cobinoting the degpoo ol oootric empbyineg fvaa the leanth
of the chedors in the intestine. Fermi {1001) Zilled dorp ot

o

deTinito inltorvols ofter nenls ond weigied the dried genivie
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a

raglduen, ‘.?f’c:m:m, Roynolds and dolnresds (1‘?2@) nixoed barivm
gulphate with food snd cboerved the peasange flucrosconienlly in
Wl Thoy Tound thot o1l evbatrneos eormonce to lonve the stonugh
ap soon a0 ingented, but fthot the totel oveouation of cow note-

rialp wos much slowear thon thot of othors,

Yevlov {loo git) end Intler Gennon {loc cit) cxmleined tlo
diffaronoos in tho role of ovacuntion by U E:zs,rz}z)-:;ﬁmmic: of the peid
gantrol of the nylorug, Do wypothesis wes, In plel, thnd oy
s/oit in tho sotrws oponed the pyloric spualnsior, whgreno U
woesenes of ooy neld in B duedonum gulied in cloguw:s of o

'wla.. un natil suelh dine oo e dnecdonel conbontho hind boon noutralis

&

43 Ty S T S, | p -~ JRey
3730 On looving tho sbounchy oopboyrdrrton nro noulepl rnd

o

S

2,

vroteiny are Aistinetly cold, vworens Tots ore brolen an into fobly
raids ond plyecrol on arcivel Ia the duocdembm, Thin Inrnolthenin,
tharofore, fitted in with the Imowm focts and seeaed

gotinfrotorily the difforoncos obosrved.

e volloging oboorvatlons, however, redinoed doubts oo to Tue

Truth of the aeid eontrol hynotunnic, oeluro, Soynoldo coad

. -—- - -

P [ RTR 1 s e oy R SO ] ~. N », e FUN o (., o S
celwrorts (Lodk®) observed they neutyelizing tho duede: coatonse

» A X

T LR KR A 2 ATV s g . 2 oy, t T .~
ned Litile offacdt o thoe rols of monitvic gvacuotion, -l Jaotou

Y. PUSO. B R ro T P - - Je- A Yoprm s . [ IS B ~ e P

chomd it T pylovus opgntd ond elyne cntorsd Lo Juoecnur “on

e - » ad oy ) oy e 5 .- £y wmmy oy 23

e eponronos of goch antesd poristoaliic uevod, In Somonto (1003)
o T P RO PRGN, o 3 o ENE 2 -

v ernorinoats tho ¢lgime et fiw nbowel o rericgtnliic wowos

e P 2 -3 = g I S -t Fean o
apmonsiod the gylorun, o not it overy vive.
x Jo. s e ] oy P N PR v - s FN
Litt (1924}, cavioring ou dnpeoved boalocan method, fovnd thot my
gubstonen, ocid, alicline or aneubtrol, Wien nloeod In tho Juofomm

gounod clamwe of TR nylorig,

I I e - 2 b D e - 2 . “ . .
As it boeoe ovidont Ll oedd conitrol in not the only Lochnm,

e N « a B e s A 2 ot o o [oTRN X, S
o oven o mrineipel Influcues, in Jotermining tho ento 0 th



EAY
5
¥

empiying of the sobomnéh, more and more atteation wmo boing timned
to the mechenienl foweos imvolvoed, snd onpeelelly to peoivic

poriginlsio, Ity therefore, heecmme of intercet o esnsidor tho

13

notors vaileh were kunown to influonce poeristelsin end protrile

ovasmation, and the Lolloving is o portisl list of thogo,

o dysicnl state o B foodmbtuff i of conpidernbls irmporte
gnoc, o0 gruel looves the gbomach more ropidly thrn dry coxWo-
hydratas (Hedblom and Osimon, 1900), ond lergo lume of noot ore
rotoined muen loncer thou ninced nent {(London 1083}, Dopture
and exercisc rove tnwked effocto os niso clnzes in tlo a-rbon
dioxide content of the blood have o grent influoiec {Dickowa ond
Tiloon, 1924), rleo the wvebte of uwtilizeation of glycoron Ing on
offact {latro and CJerlood, 1924), enotiong ore howine ~n inflie

- £ e

ehee {Imgheon, 1920), smokine, drinking wober with monls {(I7y,1017)

and mony Aries such oo phrychnineg, enffoine ote, sre rlso Infliosne-

ing thwe enptying o tue shennch, It in hisghly peobnbls {inid

othar infllucnoeel

.M

111 bo fouwmd to affect both: poristelsio rod
rato of amwiyias ond 1% ic posolblo thet dhe ineronocd Fot in thn

2

blood aftor a fob merl (Tloor, 1915) may bo ono of tlhenc. Jiloon,

3

Dickaon ond Siasleton (1922} %o ol up o shudy o tlrow gomin o

light on this copeet of tho otudy,

yd

205 1 g S04 £ D ESpEY S 3 o poy o By ey T
roprralng saoteic renponsa, ool

Trost of our dndorundior

Tunghd on is derxived froy work ou onimnls o humen gubjocts wiln
Fad fo v o *e - il
Tintuln io not oo onomand otooehy,

son {loe cit), Crnmon {Llog oit) cnd others hove fone conniJoro-

bla saotnt of varln Lo dotermine e pontteorn of esotric Tovanemio

vl the pantrie evoountlon tine in humaX pubjects. Dirsol visups
ligetion of the pgas Lr:z.a mucose in made moonible ofter e introduos
Tion off RstroScOnc, Tut thin bohnmviour of 4w novmnd rmen cbomhoh

3

to vorioun foodo to vihalch it io oeceuptaned Inmz beon tho subjoct
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[ &
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of gitudy of wory few BODVET e

Wilpoon, Dickoon ond Singleton (Lo cii) estinmntod in four

norrinl porsong

tiss to which horium wan added fluorosn

s

then pdveonced, 1likoe the one of ihe coid

in coplrnetion of the difforcnces in tho

the question vhy fato ore held in the ot

corbolyliraten, In their Investigetion,

tho Inmnn pubjeet wen adopted Ty then oo

ALY i

P B [ e W s
Vo O LY TOQULTRNIONICD W

on fouyr you; mon vho head no yantons of

othor

normed on fluorosconic orpminntion,

Tour houvra preceding e onperimant,

renl eontaining 40 o £ bor iwea Bl

e gubntoance to Inventirated,

ande by thom dur

of dotermining how ngoon the food corrwnced

CoOpie

from tho
o Tilcon et ol {(loo oii)

sublect, enpocinlly with rolore

dicoane, ond vhose stawchs hnd proviounly bhoen
Aftor
thein pubject wog
phete mnde up
LU0

ing tho concumntion of the monl,

1@ saatric ovoountion tims of monls of pons veErioe

-

0dlye Ao the %f’)@tuczz,s

-

control of tliz nyloruvs,

rote of eveountlon of

-g:l\l)-z-, \»x’, LA ‘;:‘G ’b&

2 2N

adviooblo o do

o Ts Bvle
azaell 0o mueh Joror thon
roentgen oboervotion of
whiel bogt mob

whie votiwoe

cxperiments wore periormod by thom

goagtroeiittagtinnl or

Fornd L0 De

Teoting Tor ot loost

.
44 3
riven o

to RAD co, wilh

seonic observationg wers
it the objeeld
to lorvo tha ohoome,

Jubsequent obsorvotions were node by them abt ono rnd one=hrnll,
three ond four and ool howrs olber bopinnine tho incogtion of
the ool and nd cach crmmaminntion oy eptimete was mode by thon of
the pereoniose of tho boarium roradning in thoe gtorach, Fon thedr
ronulic vihieh were exnroossd by them o the percentoge ol the "wol
which bad been evacuanted fron the otamnch, thoy drov sow conelie

(1) e .initinl captyine of the
presoico of poristelsio

of the noepl.

atomaech deponds

F odogquace dopti,

o1 tyo frooborps Tt
ond the eonpiotonoy
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(2} A1L 1iquid meels stort to leave the stowmch os soon of
ingented, regordless of their composition, Ziopt polidn
cormones o leave the stoasch o8 gsoen oo thoy ranch tho
pyleoric sphinceier,

(3) after the fired few ninubes, proteins ore ovocuated TOPe Lo

o

1y than eowbonydrates ond Jots oro slovent of oll,

{4) In tho orso of Tads this dolay io oaosoclintod with shellover

[N
el
o
8
=
3
o
-

&
5
o

poesibly to depresoion of rusoulay

ecltivity by products of fob direstion clrculnting 1a tho Dlood,

Tileon et 2l {Loo olt) thus studied only the roie of ovoolun-
tion of wvarious Toods fzou the normel stoapeh wond therelove thoy
did not note tho notuvre of 1o regponso of rastyris geeretion,
Tewlk, ~onfuse, end Tersciin (10923) move 100 pno. of Toodn of

ent vorietios and collicctod sommles of maitericl Treon the chompen

3

2

y
e

nt intorvels by possing vubbor tubos into the ohovcoh ond noted

the dopreo of acidlity and the ovooeuntion fime of these oriiclogs,.
Ag Tottren and Sralwn (1049) hovo rvemorked, Ytheon obsenvollons
h-ve not beon reposted ginee the introductlon of the fractionnl
matiiod of testing tho gbannch rnd they fenteoy gow povuley boliafol
Twag 100 mmg. of beed end Lemh wore both digesied in obout th

arme bing, vierops chlekon cixd 1amb foolk 2.»"-:9 minutos lounrer,
Tocon togll norrly ona hoxe longqay than hrel, Thailr oboorvoblong
o il woro very intorestine, The ouvdn frov thoe vhols rrw ndl
vere Irrgor ol foush like rubbors eurds of boiled mildk goft and
smally of pastourised millh Intewmediote in cheracter betwsen tho

urgs of »owr end voliled willny and of skhimvmod millk loven ond hered,

&

3
e

iriflunnieo of ot oo olno shaem by them in tholy studles on

L

TOOM, It wen spporent in thoso feots thet tho ehovactoyr of the

o]

il gurdn me Influcncod dn o direot wyy by the Tob contonty thet

iy, the more Ind, tho logs ciwdne Furthormora, the euris vore

ok 28
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omaller pand softor, tho hicher thoe Tat conoentrotion, Tith 40
ner cent Crenily foxr exomple, no curds were formed durling i fivgt
Hall hour, Loreover, the lorgest curds weore oaly about tho oin

of tho hoed of a pin and they 4id not conlegee to form lovoer

curds oo thoy 4Aid with milk of lowv fat contont. It was aloo
noted by thom that miliko of high foi voluo loft the gtomrall olow-
1V Thoy found, in footl, bt 475 cc. of matorinl wos retimnod

Ffran the ptaweh two ond o anlf howrs aftor drinking 00 cc. of

AQ per cent oroom, A3 f:axe(gzatien to tho above rale wes found in
the cmso of nliirmed milk (0.5 ver cent fai) which loft ihe shonneh
somethot slover thon rox vhole milk (4 por cent fai)e wodn
finding was obiribubed to the Teet thrt the curds of the glilm millk
wore tougit ond digintesroted hut slovly in the stonmsch. Thoiw
resulta showing the evecuntion time and tho highopt total noidity
for verious zrticles of diot have boon gupreriszed din the Tollowing
trbla.

(Vide Table 1)

A1l fooldp are not digented in the ctomnch wniformly. Carioin
artieclog sro boitter digested ond loove the stomach earlior, e

loy miad  hoo nlrveady rocognizod thio faet and foods hove bocn

]

*]
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foar
et
Fot
’
N
hb
bl
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Lt
fand
o

nceordingly clnessified og lircht ond honvy,
to be lighter thon Shrikhand® or "ipoudiPy rice 1o lishtor thhn
whont m‘:o, WagY dl.e.preen grom in bollioved to be lighter thon

YVl 1.0, fricd bopn dry and '!;3&“191‘0 are pony ouch othoer beliolu,
rithout ony ceiontific evidenao, Mnd it ig on ouch noviono thnt
Tood ic prescribod in heoolith ~nd digeano, but tho views have nok

0 Fare

boeon subgltontinted

0y

Ag heoo been shom cbove, tho rate of direstion, in the
gtomnchy of nlmost all the Tostorn food preporations hins Loon

gtudiod by obsorvers liks Howk et ol {(loc ¢it) and such inveobirn-
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tiong hove destyroyed meny nopuloy bolicfod, Jimiler study m
Indion iood preparstions hnd not been wdorishen go Inr and honoo
2 need was Telt o compilo date in rospeet of owr foodo, virlch will
£0 o long way in edvicing diet in boelth ond dicense, It g
thorefore thousht wortlnhile te £ind out the pnotrie responoo,

£

mapbric digeotion and evacuniion ftime of verioupn Indinn food propo

=robiong, widéh forms the subjoet of this theoio,

Table 1103
Toble ahomine Tote of Dipoestion of Toods

Avpcuation tine end bdcrbest total oeldiby fopr verious nriiclon
of. 2iet (Quoted fron ihvi, Iehfussend Nergeim, 1020

) 4
Txtioilon of dlot V100 (Eine  1i0s0f - AVODOrO TAAIB0 T LoLoL SeLlem
nortions vnless otherwico ohpar- Ivactne ity {overooe 310
gtntod) votion ticn tima ollnli So noubreli

] =i} Houpo w0 100 o Jduioo
ool & bend profuctS.. 25 5400 150,40
Lonb & Lomb pvoducties 14 3400 105849

¥

Veolie . morkol.. / 2,80 1400
Be "BobY., i 7 3a a0 118,.0

Pords & Pork nroducis., 31 5o 1D 120,7
ThicizoNae e 20 Geldl 125,0
ToadeYee . & S8l 1400
Gunon Henes 2 L4400 110,72
Fiohe s ) 78 2650 130,00
Cowr'o mills 7D CoaCess 3 1:15 45,0
400 CeCose ’ 50 250 180,0
Tothorts ©ilk 150 CuCess 5 140 G0
’ 2835 CeCowe ) Peal D040
Golotbing., 4] e 0O T
Ddorn & Dops conbinntions.. 00 2240 30,0
Verpetablos propered in diffovent 124 e B0 T3
VoY Hae - i ’
Pruittiea o 58 2400 D06
Zreond fnd CoroalS.. 75 el S0
Tokotle e b2 3400 03,0
PinCes ’ 28 a0 0.0
PuddintsSeas 23 D820 ST
Suparo ond condias, . 28 2.08 PNGD
IooureoriSes 2 "Helb 10L,0
Tooces 4 HPRS Cheld
B 2 25 e to BO prs, el %00 A0
I Tue other roferoncon availnble in Literntuwre ope Jrom {he

vorle of Qemmon, Cuinniree ,olcs They oro on eads ond othev
3 .0 2T05, 1945)
mmizelo {T.C.Alvaresn, 1940}

Iz The, nhove aroe tho only obperveltions an ; noGe Sobbron
o CGroham (1949) stato thot #thoy haove not yot beo otod oineo
the dntreduchion of the froetiomel mothod of btogting o gtoineh?




