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PARS’' 1

fotr.oclnotjLqa and Object of tho study

(A) Introduction;

Tlio t or i cal t--

As early as in tlio year 1530 a patient t/o,o reported to have 

acquired a hole in hie stoaach, which occEnunioatod with tlie out- 

side world through tlio abdominal wall, IS&thow C’ornex {lOG--’}, 

frofosoor of ITodicino at the University of Vienna and fhyeaoirvn 

to :Snporor KPerd iannd 1 of Austria, described a Roliomian peccant
V

who, while hunting, wac bitten In tho aMcsnen by a snake. ho 

developed a gastric fistula and lived with it for a good umber

icwovor,of years* Later on other ioolatod oasoo also oo cur roc), 
ho studies were reported by Oornox (loo cit) and others on such 

patients of theirs,,

^illiaai Eoauaont (1033) ho can expos? teento in tho yonr 1005, 

after availing bins elf of tho unique opportunity, afforded by a 

c oncurrencG of c ir eusstancoo, which enabled iilvx to stud;/ tho 

physiology of tlio otcaacli at close range through a porslanent 

opening into the stomach of Alexis Stc Kartin, a Rronch-leamdiaa 

veyageur, who had acquired a gastric fistula as a rcoult of on 

accidental shotgun wound in the uWloraort. Tho accident occurred 

v/lion 3t„ lartln wao 19, and he lived with Mo gastric fistula, 

approximately an inch in dimotex’, until tho ago of 73* In fact 

ho outlived Beaumont (loo ait) and following the death o? t.:.o 

latter, another phycician, Brands Gurnoy Smith (135C) of 

Philadelphia, studied Aloxis St.Partin further. Cfczith (loc cit)

v/as unable to add perceptibly to Bsatswaf o (loe cit) results; in 

fact th© foxv-er contradicted tho finding of tho latter of hydro-



chloric acid as the principal acid of the gastric Juice, c cat end- 

ins that It ©Mstod only in negligible amotmis and that lactic 

said v/ac the phy siologlcally Important one* Beaur-iant’ s (loc

cit) finding TOC later corf i: rsod and Smith* d (loo oit) publication

f orgatten.

Bamraont (loc cit) in Mo studies oa AloMs St.Lhrtin, was 

principally concerned with diooorning ilio processes involved in 

converting & bolus of food into an amorphous, soni-fluid chyrio.

Ho interested Mmoolf primarily in tlio gastric juice5 and ao 

Condi© (1834), one of the critics of I'ea.uraon.t1 d day, roriarbocl, 

Xteattnonb did not sinko cm att-o'gpt to siiov; vrl mother or not there unrj 

a ‘•Vital foresn in the otamaa which enabled food to to oMniflod 

sore readily in vivo than ximn incubated with gaotrlo juico in 

vitro.

Alexis 3t» iferiin* o survival after Me accident foabout 

60 yonro demonstrated that a gastric fistula is no obstacle to 

longevity (Peohbssa, 1040). Ho did not food Mmoolf through Me 

fistula and it was only after a lapse of about 42 years after 

Beaumont* a publication in 1833 that patients began to do so* Ac 

early as in the year of 1375, a successful surgical gaotrooicuy 

warn performed on a patient with. obstructive oaroinc&ia of t-ho 

oesophagus (Bonos, 1875). fixo pallia1tivo operation v/ao successful

tJx© patient, however, died charily tMreaf tor of branohonno"bionic. 

ICie following year, Vorneuil (1876), reported another successful 

surgical gastrostomy. 2Ms patient Mel acquired a benign 

structure of the ooooplmgtio after 1 saving swallowed lye. hollow­

ing operation he survived, free of gastrointestinal complaints, 

to be studied and reported two yoaro later by Hi olio t (1673).
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Hi diet interested himself more in the study of tho ohonxotx’y and 

physiological properties of gastric Juice, although Im did explore 

tho sensibility of tho gas trio zauoosa0 Hex confirmed many of 

2b Burnout* c findings and added a few of lilo awn* Ills patient, 

unlike 3t. 13?,riin, actually fod himself through hies fistula. Ho 

poured the load in dii'ootljr through a rubber tube without taking 

it into Ms mouth, Hating in this fashion ho gained 0 S>, in 

weight during the G months following operation. Ho observed 

that escaping gastric Juice caused botovo burning puin when it 

came in contact with the denuded edges of tli© skin irxicdiatoly 

cur round lug tho stair®, Riohot (loo ©it) looked ino Ido end saw 

n pink undulating surface with tiny arignt holes, i/Mch wore 

taken by him* like Iteamont, to "bo orifices of giant! o, On invest!

-gating the oonsiMlity of tho mucosa, Eiohot (loo ait) concluded 

that it did not appreciate touch, that introducing cold fluidD 

evoked a painful sensation, end that alcohol'elicited n sensation 

02? iicste She patient could not toll whsthor hio stomach was full

or empty. Tory rapid filling or emptying of tho stomach, however,

was regularly associated r/ita hiccough,

Appa?oxisnatoly 25 years after thjo publication uf tho no studios, 

'Pavlov (l.*91o))iaa.de use of tho fistula, technique in tho study 02? 

gastric physiology in dogs. Ho separated ourgioally a portion 

of the stomach from the rout of tho organ bo that no till nr from 

the oesophagus or duodenum could gain access to it, Sho blind 

pouch was connected to tho abdominal wall ty an artificial otara. 

Shuo Pavlov was able to collect pure gastric $uico free from 

contamination with food, saliva, or duodenal regurgitation and 

without tho possibility of loss ti trough the pylorua, Kile 

surgically produced gas trio pouch has sine© boon known an the
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“Pavlov pouch®*.

Bie influence of t'm cirGUEiotawoos surrounding o^orlEcnt 
on tijo function of the organ under observation foxnotl om of the 
factors gonerally ignored tor invest©gators. ITaio held true ovon 
after P&vlov (loo cit) .had dosonsirated in doge mat ill© of foe to 
of onvir omental situation to which the ahiiaals had’ learned to 
attach special significanoo nanifectod thonoolvoc in profound and 
prolonged alterations in gastric oalivory functions. Pavlov 
(loc cit) showed that the effect?' of factoi'o*
like other "biological phenosaeim, were subject to analyoislSfis^0
escoorinontal approach ffo consider the stasiaeh not as an io olato?
organ, hut as a functioning unit in a whole intogratod organieaa, 
xiao a frech point of view that arose gradually. Unch of the 
pioneering work in this field r?a?j done "by Cannon (1909 and 199.9).
Sic studios chewed that profound disturbances 
ing occurred during oaotional otrees.

in gastric function-

About 10 years after Pavlov* fs (loo cit) oboorvationu, Carla on 
(1912) gShdied a isationt with a gastric fistula half an inch in 
dinriotor* During the eiiooootling yaars after the work of Dcauaoiit 
(loo cit), otlicrs9 thus, had patient-13, no doubt, with holes in 
their stomachs to study, hut Prison* s (loo cit) investigation on 
his patient, Fred V«, has compered in soopo with Boamonitd (loo
cit ) r/ox'k worltod with a nev/ approach to the invost igcvtion
which wax? offered to liia hy the passage of time. tFJioclan inn” 
has taken the place of l,*/itslisBi,!a A great school of physi ologist 
~s, interested In the boliaviour of individual organs and in tlio
soolmnieEiB of interrelationships of organs, had sprung tip. 
Carlson* s (loo cit) work was primarily concerned with Mnotico.
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Sie mjoi’ity of the oxportesnta, ho performed on tlio at onrush, 

more dlreotod tor/ardo a study of gastric motility end of "hunger 

contractions0 in particular. Ho mde oaie observation, however, 

on rasoaXsarityj namely, that strong contraotioris of tho r.tamoh 

xmTQ associated with inoreased rednose of tho mucous msancreio,

(hi aocre^tlon, lie 13n.de? oovorcl oTjcorvationo, the moot ctr iking of 

which was tJtat tho rooting, fasting otcmcU cocrotoo acid gastric 

juice, Shis observation wac contrary to %lie flndingslpf Sbnumout 

(loo cit) and Pavlov (loo eit), who hold that in the absence of 

stimuli, laGcJimiical or ohcmiioal, tlie otoiaaeh. renatnod empty end 

failed to oocroto. Carlson* a pat ion t lived on for yonrs, serving 

alternately as o;q?oriiaontul subject ami dioner in the laboratory, 

feeding Musolf tiii'ougli Mo /tarn, end enjoying good health, froo 

from gaotrolntestinal complainto,

HouMor and Coupault (19GC) reported the oaoo of a jsatxont 

who Iiod lived over 40 yocro in good health after feeding horolof 

tteougk tile fistula. Humorous other patients with oucoorjofally 

functioning gas tr ostomies 2tr?.vo ho on reported ly fotrowio' (1002), 

end, Gordon and Ckernya (1940), and there have boon oiudioo on 

the alterations of gastric physiology 7y gaotrootay.

Hiiig (1937) reviewed a largo number of cases from Ivio mm 

practice and all of then were found to show a narked diminution of 

gastric acidity and in most instances an noil or by Aria. iSio

operations, in nearly all of kin oases, wero ciono for ormoox’ of 

the ooo ophagee • Involvoxiont of th© stomach night have keen 

possible in scoo of these neoplasm end tho aelilorhydria my have 

boon o;<plaiiiod on that basic. All tho patients Iiacl rubber tubes 

f land permanently in place in the stoaa and t3io autopsy examina­

tion ooxriod out of tiseir cto.:.iaoJio shoned varying degrees of
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gastritic, which moy hare osplfitnsrl the scllnrlydrio. in sono of 

them.

“Psychic” stimuli to gastric accretion as well as othor 

aopeeto of gastric fistula© iiave “boon the subject of semo invest!*, 
gaiors lXknf Kretsoby (1870), Bogen (1907), ColuraM and SaccM 

(1931), Herts end Storling (1910), 2ho etuclioo, liowcvor, i/ore 

fragmentary because of limited facilities or booiusoe of difficul­

ties in managing tho subjects, Raany of v/Iicei t/ore young ohildron.

Cade and Laterjet (1905) had tho opportunity cat* studying a 

patient v/iio acquired In infancy on epigastric hernia, !2iio 

contained a potion of the etconch, which “beccno xnaarooratod with 

eventual separation of tho xiucooc! surfaces of tho pouch and the 

main st crunch, Afterwards tho earterioz* aspect of the t>quc2i

ulceratod through to the outside and trie pr/tiout ima loft with a 

cpontancouoly produced 'Pavlov Pouch.* , Sieso r/orhers confirmed 

tlie vos?3£ Ydiioh Pavlov (loo cit) did an missis in regard to 

secret ion in the pouch in rorjponee to the food tcu:on into tbo nain 

etcoseh, and in roeponoa to 'Psychic' stimuli lils:e that of duo to 

appetising dishes. riSioy did not, however, rual;© any note of 

changes in vascularity co? in color in the or^soocil mucous nenbrnno.

About two years later after this worh, Sasnoloon (1007) vras 

able to confirm Pavlov*o (loo cit) sham-fooding oreperiruont on a 

human being who had an ooGopIiageo.1 ao noil no a gastric fistula,

Doopito tJio infroquoncy of suitable fistula cases and the 

clifflenities of ohtr.i'athe co-operation of tl .o patients for 

er-OTcriaent, a good (load, has .boon lorrat by this method of study, 

75io data obtained, nor cover, gain signifiocneo boeanec ouch data 

could bo collected without tissue damage and with a nintTu-o of



7
ins trumentat ion,

\

Pxsaupaont (loe oit), Picket (loo oit) and Ccrle on (loo oit} 
had, no doubt, all roeognicod that changes in gaoirio function 
occurred in association ’■"ith varying emotional ote,tQB, oat no 
■oy&toaatie observations on therms linos ttotci aado by tliooc verkera. 
Bciihor v;ac tho stress laid ‘If/ thorn upon the oa^iitu&c of those 
chcngas ana their possible relation to epigastric distress and 
disease* Pinling tho oicinifioanao of psychosomtio rolr/feiomiiipo 
end esrplcrino tho pOBOibility that serious structural changes in 
tho gastrointestinal tract night occur as a result of prolonged 
f’motional disturbances \nxs tho these of study of Wolf and bolfl* 
(1944) on tboir subject, Tctu, Par tho first tins till than, mi 
evaluation of circulatory oiisxigeo in tho gastric and duodenal 
iraoQotv » Bssclo possible* by tiioir a/orlc, Sis wide v&riatioun in 
blood flo«,7 and tbsir relation to secretion and oontraotilita wore 
found, through tlioir r/ori:, to have draaatio implications for 
health and diceaso, Sot only the natural activities of tho 
organ « its eecrotiano and motione and associated variations of 
blood flow, its responses to different stimuli, anil its off rote 
on various foodotuffs ** hut also the influence of many agonic 
ccrcaonly employed to alter those functions have bosu critically 
o:c?ninod 'by "Jolf unci V/olff (loo cit) in the favourable circms- 
taaooo which lorn presented, Perhaps the meat illuminating of all 
the observed;I one safe by those inves tignt ord arc those at tho 
intimts relations between emotional states end gastric activity. 
In tlmt roerooct the inveotlgator-e vroro fortunate, for their 
subject, Tom, man a concitivo, proud, and indopenoont individual, 
at different times anxious, fearful, difficult arid obstinately 
cioeicivo. ik had an emotional range and responsiveness that 
permitted nice cl is criminatioils which tho investigator8 fully
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utilize#0 She mtorooting fact, which true observed by then was

that tlio frustration and repressed conflict were o.o coo into d with 

hyperenlG and with increase of notillty end socrotion. Libcwino 

highly significant v/ao tiio evidence, brought out by tfcen, that 

ei^aroenent of the mucosa, vfiiatevor ito causo, v;r,o associated 

with lessoned resistance to traitan, for* ae the invosticatoro bad 

pointed out* this condition liiio importance in explaining tl^o 

inoidonoo of gastric ulcer,

Apart from these inveoiiga tim& on gastric secretion viaioa 

woro ncw.1© by the method of study of fistula* the early plyoiolo- 

gisio lxr,# arrived at tho ■ idea of the chemical action of tlio 

gastric Juioo by Baaoxtint heroio methods. OpaLIangeni (1989-90), 

originally Erofeoeor of Hatbermtics and Q?oei; at hogglo, swell ov/o# 

sponges tied to strings and pulled them up again to obtain eotoIoo. 
Stovona (1777) in Sdinburgsh persuaded a mm to mmllow snail 

porf orciocl bosses containing moat, which %rero la tor r egurg i i a t o a. 

Lavoisier in Pario swallowed linen bags and oven pojdforalocl 

borne filled x/itli moat end cznaiinod then after tJioy Ixf boon 

voided por rectum. lib sfLso 1 m,<l obtained oosiolcuj of gat;trie Juice 

by rrucinG himself vcait before brooM’ast and liad bhoim Ui’ct it 

brought about digestion in vitro.

Structure of tito Stcsvach in roletion to its functions

In view of the consideration which, will :iavo to bo given to 

tlio various components of the gastric Juice, end their origin in 

the stomach, it will bo in the fitness .of things to describe in 

short the structure of the stonach in relation to ito function.

Zha gianie ox' tlio nua'ons mabrcoe arc of throe varieties?

(c) cardiac, (b)fmiduo raid body, end (c) pyloric.
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(a) Cardiac glands around tlio opening into tho otonooh arc 

(l) simple tubular glsneto lined by short columnor {^cxiulnr colls, 

(£) small tubulo-racomooo glands, only found quite olooo to tho 

cardiac orifice, Thoy probably secrete jauous,

(b) Fundus and body eltmdo aro found throughout tho roiiaindcr

of tee stomach except tho pylorus, Hiey are arranged in groups 

of four or five y?1 lieh are soporatod by a .fine covmooiivo ticniio, 

Sovorfil ttibnloe open into on© duct* t/McIi f arsis about a third of 

tho t/liolo length of tlio tube end opens on the rjurfaco, iSio ducts

are lined v/ith columnar epithelium. 2ho glciid-tifouloD oro lined

T/ith ooarooly greiiiilsr polyhedral cello (contra! colls), 

central colls arc mingled rath a variable numbor of cello 

clearer protoplasm which aro sometime© called nucoid cello.

'j.’-io

ith

between ihooo cello and tlio basement membrane of the tifooo aro

largo oval or cphorloal oollo 

Tilth oval nuclei bulging out

, opaque or grcrralar In apiJonrnaico, 

the baoeroeiit raanbranoj those cello

aro called o>yniic or parietal colie Tmy do not fom a

continuous layer.

■v,m central cello elaborate! tlio popoinogon. crannies which sw 

bo diooolvod out of the Trail of tlio etemaoh in alkali solution. 

Such a oolution ic not, however, active until made acid end pro for 

-ably pepoin added,

Dicing eeerotion they discharge their o^»'sTal®°j> those uhion 

remain being chiefly situated near tho lumen* leaving in each coll, 

a. clear outer a one. She rcnno^bnz£P:io that eaucec tlio curdling of

aiUT io also f orsotl If/ liio central oollo.

gho osyatio oollo undergo merely a eiisoge of ala© during . 

oocx'etioji, being at first eomov/hat enlarged, and after socrotien
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they aro ecocwlsat ohruaken. iaoy ere do called because? t'-oy 

eeoroto the hydrochloric acid oC tho juice*

(a 5 'iyioric Glands - iiiooo arc found in tho pyloric antrrsn, 

and have longer duets than the fundus glsndo. fwo or throo 

tubules open into each duct ly very chert and narrow nocks and 

tho body of each tubule is branched emd convoluted* gho Ivmon 
is large* Tha dvoia ere lined triiji columnar epitheliua, and the 

tiiotilcc with charter and finely Granular cubical oollc, not at oil 

unlike the Buooid colls of tho fundus elands. pyloric glands

have no parietal cello, Ac they approach tin cluodomo tho 

jylorie glands be carlo larger, aoro convoluted and more deeply 

situated* Srioy cro directly continuous with Braun® r1 o glands in 
dnodenura, Shoo® glands scoreto a viscid alkaline juioo contain­

ing no pepsin.

Gaotrio functions

Sa© purpose of tli© ctccaaoh as a cligeotivo organ lies seen Inara 

for centuries* 2ao process whereby it raaoivoo aliriont, idiasos 

it, olrarcc t)ic process of cbomiccl breakdown of carhoJydratoo, 

proteins and f s,tos and finally passes it on to tho smell intestine 

for further digestion atid, cbcorpticai* hoc coon worked out gradual­

ly since the publication on the cobject by Young (.1903)* A rapid 

advance occurred ao a result of the studios of Hoexmoni (loo cit) 

about SO yoaro later end tlio proeosc iiuo boon groutly alar if iod 1 rj 

tho raoro recent studies of a quantitative chortled nature.

briefly9 the facto Thick arc currently available arc as 

follows?*” 2® first non-t-Mul of food when it enters tho cardiac 

or if ion of the at coach drops into the hollow of tins greater curva­

tures wad subsequently ingested jao&tMulo lie on top of it and
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contra! to It, forming c sort of stratification. 2ao riigootivo
these

julcoo TQc.ah ihn outer Inyoru first* an<S£«ro nillcod along 'try 

p©£ilstaltIo vrewos, pooled off im iaoro control 1 nyoro, on it t/oro, 

aid delivered to ti?.e rod on of iue pyloric antrum. llci?o9 tho 

alimdeof, nuooiio eoorotiosi neutralises partially tno 

r&dob Imo roeeraod tho nylorio o&trun, aid tii 

into 12 io d.uodomrjt t$r strong oantroottlc nover.onte, 

ifiitfi ic vrr.v.Hy open* clcrica no do uotoo o 

It aid Ibnrj prav-entn rogargit:vii on of the food Xacb into tec 

eiauecla (Oor/Gill» .

f t-'io cold clinic

;;i:,?trro is ooxirtcxl

j-J-o 7°'^1 of i_- # •!« - * yyloruc,

?, none over

"kief into tao

Olio foXXorinc tr.ljlc rcroroaentB tiio avorngo oorTnociiloa of

geo trie julooa 

tray end 7>io3iar (l34i), 

l^tlro&bXorio acid 

Oilier olilorMo 

Ola
V*a.

Octal sollclo

fingerjgo aid otisos? organic 
oolido

fatal nitrogen

3io tablo ic "booed In nnrt on figaroa try

0.0 ,v (*

0*107;J(« 

o*0 5;‘i C* 

o*o:x\;(s 

0.02 ;;(s 

o*43 to 6*05 

~ TiO 0«4f> ‘5

o*n{3 to o*oo

171. CC[*/l}

30 B.eq./l)

22 n«oq*/l) 

7.2 n.eq./X) 

0*5 a*cq*/l)

Xy tiio notion of idio iyuroolilorio acid, certain oJinuyoo era

induced in t?m foodstuffs o

fructose; a cc-iall ezaount of lydrolyaiD cloo taboo place in olio 

clorsfcrires and naltoco iroineed Xy two oction of ptynlin on etrreii,

lone euga? lo invortotl to gluoxso and
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Same? proteins stieii ao blood fibrin, and the collagen of the 

connective ticouoo, are swollen op to fora a Jolly-lihe mane.

Pensins

Eie Ohio? digestive function tlio gastric Jnioo in doponclenfc

on the action of tlio enzyme pens in, According to 2b?cudonborG
(1040), Xathopoin, a proteolytic ongyno functioning at pH4~U 

and having a nesdiaal activity in prosonoo of certain, activators 

o.y, cysteine etci° present also.

Pops in, T/MoJi is inactive in neutral sioclim, is actively 

proteolytic in strongly acid solution, with the opttoMan pH 1,0- 

S,0, b^tlrooKLoric go id being tlio natural no id. Its effect is on

the proto ins. Its action on blood fibrin is boot studied i/Mcli 

shows that the yroduota obtained t-xa acid-motu-pr otoinn, proto ooco 

and peptones, - Proceeding frcpi primary ilxrough seoondsry proteoses 

to-poptonse, there io »a continuous diminution in tlio sine of the 

molecule, • 7>raring the time, over whieix gaotrie Juloo can act, a

marcir^ia,- nay, of eight houre, tlio baronlr&avm Generally (loco not pass 

beyond tlio proteose end peptone stage, end it io in ilrlv Gam, 

end co aoid-oeta-px’otein, t3mt tho proteS.no of the food pace oa 

into tlio caaaH intestine» Analyais of gastric eoiruxatt’. in r.iau 

sb.cr.70 that, whoro&o carbohydrateo nay iiavo boon largely convex* tod 

into roducinc eager in an hour, less then Sy of tlio protein nitro­

gen had boon rooolvod Into non-protein derivatives (zbasoll, 1941),

Aption,on .particular nrotoInn;

l) Collagens She connective tiooiioo, o.g, areolcrjfcisntio, tendon 

and bone, are rxxlo up chiefly of collcgcm, On prolonged boil­

ing it is converted into gelatin, !3io gastric Juice diosolvoe

collagen* converting it, probably through the ntago of gelatin,



13

into gsl&toooo and gelatin peptones, ‘bearing tm nma isolation 

to the original subetaneo as io homes iy tlio proteoses pad 

peptones to tlio other proteins. On account of this notion

adipose iiesouo io broixm up. Tito ceXliCLer envoiopoo era din- 

solved, and tin fat floats freely in tm gastric Juice.

3} 'll an tin;; Tlio chief constituent of elastic fibres * xaagr bo regard 

»od go indigostialo.

3) lAicinj Hue forms c, otracidorablo proportion of tlio ground, ouhs> 

tenoe at counectlvo tioauos arid it io oonvortod by gentries 

juico into poptono-liOso eubotancos, and Into reducing bodies 

allied to gltioosanino*
4) Huoleom'.ot-oinst Thoee aro first diooolvod Irj tlio acid of tlio

gastric Juioo and era tiion Irdfcon up into pro B.oiotisD. 5Tjg 

proto in Irnlf io converted into protococa and peptones, vfiilc 

tho nucleic aoioty is precipitated ao snuclGio acid.

Oasoinogon of rrxl>: la wocont in thfff cm of oolaiuru- cacsoino- 
goiiato, (In tj.O.Ao end in serve parts of ITsropc, ernninogon and 

caooin aro respectively called oaocin and pnraoasoin), T/io first 

of foot of gas-trio Juice, even in neutral faodiny io to convert llw 
oaooinogon into cm insolutslo '£ orn called o&oein. Tiiio gotion iu 

often in port duo to the presence of a distinct onzyao acmod 

ohynonin or remi». though orystallino pepsin also clots nil'lc, 

an active oiiynocia ^operation can bo obtained r/iildi lias no politic 
aotivityg it ia a tliloproWse and in various other roopooto differs 

clieraloally froei poprsin (Tauber end Eloinor, 1932 and 1934). It 

lias boon stated by botti end Kleiner (1943) that adult liiioan gastric 

Juice contains no cbpaosin, 'for tlio clotting of mll-c by c-iy^oain, 

tlio presence of caloiim ions io nocoaoary» 13® addition of cl^aao*



sin to oxalatod laxlfc apparently produces no effect, but clotting

etisnoo if calc inn ciiXorMo is Ikon added to tlio nirtfcttro* It io
intherefore thought tdiat»^tho clotting of Bill:, tb.o casetnoron first 

undorgoeo conversion Into casein, tlio csloiwa salt of v/hic’i in 

insoluble, ruder tlio furtlxor option of iiio acid gastric ‘lulco, 

tlio clot of Casein first foracd la dioaoivofi.

Action on Orybolydrctoc;

Tuo oblof digoDtion of ccrTjaiydrate ntilcb takes place In tuo 

otonaeli is that of starch* oinee tiio tvcylaso of tlio ot/alla/ccl saliva 

oontlnuoo to act until tlio contontc bocooc definitely acid. It 

so coo probable tliat the iyclrolyeis of oc.no DUgrr end cemo other 

oarboltjTdratoo o.f;:0 iiralin, vrhieh taboo place In the stooaob, con bo 

completely gocounted for by tuo action of hydrochloric acid • 

procant, and that tlioro Ic no nond to aoovne tha prooenco of a 

apodal enayno.

lotion oa fatrjis

I’ho chief action of tbJ.a ,juice on fata io t?io ooluti on of 

their oonnootivc tiosuo frrxionorl; mid protoplasmic onvolopoc, no 

ac to set tt-io fat froo In the gastric oouteato, i£tor c, fatty

peal It io found, storcovor, that c proportion of tho fat in tlio 

stcaiacli has tinCarcono ibrlroXyelc %7ltU liberation, of free fatty 

coifn. Si tide hydrolysis throo factors are involve els (1) rJho 

action of the TJnrra dilute i^rctr oo? il or ic acid? {2) hio action of a 

lipase, v/hioh Io ocoi'otcd by tlio t/cXIo of the ctaiach, and Goto 

ospooiolly in the beginning of gaotrio digest Ion bof oro the content 

«s Imvo attained a high degree of acidity, 53ie action of thin 

onc-ycn Is conspicuous only If the fat be present in a finely 
divided £ aria * ao In yolk of ogg§ (3) i’ba action of lipaso I’ogurgi- 

t-aiacl Iron the cluoctemirio Si any case, tlio chief digest ion of fat



talajo place in tlic duodenum.

Ant f-onaenla fact or %

Saotric juioo contains u:x important principle or,1?. art tJio 

intrinsic factor {lioonopoiefin) possibly on ©nzynoj, differing frori 

pepsin or Q%gri<min9 fomed in tao Marc on it; elf (lactic, Hor.tli and 

Dtrnusc, 1031; \7ost, 1035), 2xic roaoto wife cn ar-trinoic factor* 

prosont in certain foods 9 0,1;, neet, yoost* rioo-;?oXisliin;jn, oo:;o» 

wleioa is, hGr/ovor, not identical \rlth any ylioniu ?} co:r;>onent.

2io reaction bettroon tlio 00 two factors produces a eabctr.nooj, 

J'lciorar.tinio factor rliiau is aooontial for Ijaosr^topoloc!o ie* proper 

saturation erf rod Mood corpuscleo (Castle*. 1937)*

14cr a* o~poio r ic x; ict or

2io.ro is eo3o oridone© teat tlio otcnr.ofo my c,lco produce a 

rjuaetejioo v/hioh ia concerned r/itli tJio nutrition eg tlio oorvauo 

oyatoiig far tlio obi'onio infXorraution end atrophy of tlio organ, 

••rliioli produce. pernicious anemia, ic strsoitooiy coooolatori v/itli 

docemeration of the lateral coiumno of tlio spinal cord (ifcdowall, 

1950).

2bo factors governing tlio ©ironist aty4 motor and snorotor; 

functions a? t?io cior-iaoi; yoro ot'adiod in da tails by V>ToXi v,n^ 

'Jolff (loo cit).

Circulatory' oiiunnooi

"Jolf and 'Jolff (loo eit) aoaoludoci tnat cbaugoD in vsscLtlority 

an oridosiccfl by aolor c/ragea in tbo eta icon lining actually 

reflected eliangoG in Mood flow* Accelerated Mood flow in. tbo 

nuocor- v/n.r; not norcly associated with blushing of its ourfaoo, S10 

ocuurano itcalf ooccno \/ob0 swollen, and turgid and the rugae



were slightly fuller end rxaootlior. 2hom evidences of vascular

ongoi’oemnt were ©specially o'tnrloua in. the collar of muoooe 

exposed on tlzo eMosinal well* Buying marked lyporaonia, it 

of ton doubled in thiclmosn from 0 ni« to 10 mm', rxid the redial 

folds in tuio closed collor of gautric mucosa dccroaood in 

nuabor from IB or 13 to 0 or 7* liio tisane itoeli under ouou 

cireunstanoon folt orcou.lont end Boggy*

1 let or activity 1" too rst.anneiv

it ca:oprqIoqxicivo review an tko r/orlc dor-o on tl’io repeat of 

tl'jo oifujoct nmoly two iirttorn of .utility of til^n -staiaoii* -vfiicfi 

is provided Jtj tin interaction of iliq elfcrier ami longitudinal 
muscles in. its \7e,U5 io included in iho hoot By Alvaros (19-to).

Tki Iris conoludod that mio tyro of wotillty conointt? of gentle 

v/nves a? contraction vliidh originate in tno cardie and prorroco 

tonarlc t£io ryloruo. .He t/ioy do do„ il-c force of* doutreotioii 

inoreseop.* Znojr nay peon over into tlw pylorars,, or racy ond in 

a ♦syctolic1 contraction of tno pyloric antrum. A oooono typo 

of notility pattern io a slow tonic typo of contraction in v/fioh 

virtually tuio rfiolo otaanoli wall pcrticipetea, consequently raioirx 

t&o intraga-ntrio pressure. rSiooo voowreinc -jcvos noro found 7y 

Hannon (191") t3 7>e aoeaipunlGd By pengs of Jiurgor, Ilunyor J>nn 
lean noted In t2r>irjp&sciioo» L.o,7ovor» end it has Been oboorvotl i: iot 

contractions- of otIm> parts of tf.e gut, ao well eo tlio ctaeancli, 
ury yive rise to pangs of aunyor (IBvfcioiCnon and Ssndvoinc, 1M2),

ormnl Gtr-voQ .of .^eorotlon..af. geotrio juice;

"Go -’ey ory tiir.t tlm poo trio secretion in response to a 

noixr’l.' r.nnl a&oaQ t'jroo pnesnas (i)o raflo;: plir.nos which 7m,pine 

xrltLSn five minutes of the irBing of iho food and io do tom:? nod

v 
d
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Ifay the reflex iier¥Qias--?3oahsriiscif (2) a second x}ho.oo* of iiunoral 

nature# of lector onset raid longer durntians duo to the proscnc© of 

products of its digestion of tlio food in t2io stanach; (3) o third 

plisBo# snail rjad variable one! dm to tlio precertco of digestion 

products is tlio duodonm. Eieno phases say hot; Do cUecncood in .a 

lit via greater details do f oXXovtqs*- 

(l) J^oflex secretfens

In order to tozv.1 an idea of the norml oourro of secretion of 

gcotrie Juice tfto *Pavlov Pouch1 or the haofiif led. Pavlov Pouch* 

C/Jopa9 1940) T/aO dovilood, la a dog treated is tide v;ry it io 

found Coat tlio amount of Juice so or©-bed 'ey tlio smll nt coach is 

alirayo a constant, fraction of the rsaount ncorotod 'by tlio largo 

ot conch, T/hile tlio digestive pe«aro of’ tno tcra Juices nro equal.

It ,aoy, tliorcfaroe Do regarded that tho ooarotCioo obtained fro?*i 

otCFinah pouch is a snap!© of that produced i;y the root of the 

organ and fron tlio ;)uioo collected fron tlio nouch* tlio Ixfinviotir 

of tlio nt-epaoh aUc.-0 tlio of foots of a nam&X nor,l in wliioli tlio food 

io o^?allor;od# or of a Dims meal in an *mimi iTith sji ocoonJiagosto 

„ny, or a? a raoal directly introduced into eii opening into tiie 

largo stce:ir,oht nay ho inferred a

S.h.c fact that ohan feeding cauaeo tlio production of gastric 

Juioo okoc;s teats in the f Arot plaeo* a roflox nervoue iioch&niom 

io involved* 2his io cu unconditioned roflo;s, Hut a oociation, 

vrhicli ie at loaot ao vigor own ao that produced Thy e, uhn/i netvl, can 

ho ovokod tlsrough a conditioned reflex* by sioroly providing ocrio 

otinuluo od 00 elated :/itk tlio anlualdo food ?®.t>ito» If tho cninal 

ho livjngry, it ie sufficient to ohoy- it tlio food to produce this 

effect*
{2) OvgoiQ&l (HmcayiX,)_pecrot;Ions

Tm roflo:-: secretion doecrihocl above, honoverj uoqg not nearly



account for all the juico which io secreted when a hog! io eatem

rad on tore tho ctonadi in the norcarJL wey, Although tiio juice 

elicited It/ chan fooding ic pronptly end abundantly produced, and 

io rich in no id and, pope in, trio fir/;; coon decline's of tor ton feed­

ing Goaos-Sstwl in one to one end a Imlf hour censes altogether.

One ecu, hor/ovor, in an ooeopkegoot (Mined dog with a Pavlov Pouch, 

Militate the norml oomtpo T2y introducing noat into tlio 1 error cad 

of too oooophajtuo no it oriorgoo from the upper oonoplicgoal o;xn- 

ire;? the food fciirn outero the d tor-neb. end nixno with tlx; ruflaic 

juice which ic oooreted. It ic then soon that tho oocrotion of 

gaotrio juice eontimieo for three to four hours* nn<2 that rmcli 

snore juico io fornad than It/ dim fcoding alone*

It io thiuo Gvl-'ont that tkooa are two plmooc of uoorotion of 

the gastric juice, the first c, reflex rums©, occasioned by cooing 

or eating tlx food, tho docout duo. In sorx way, to tho prnaonoo 
of tlx Dwallcynod foal, in tlx oterxesa. Ivy and Perron (lOhO) 

node a totally denervatod pouch emC tra«xplantod into tho rjamexy 

region in a dop, flion cuoli a dog wao fed, the fjoorction continued 

for ail hoar or two* ’ll lie provo <2 hoy end doubt that tlx oooond 
pI.iaoo io not reELex 9 hut is duo to a blood “borne okonioal (limorol) 

otinuluo.

lover al oubBtancoo are 

gastric juice, for inntrace,

;no;ra wliioli will cause no oration of 

alcohol, coup, neat or liver extract

end pout ono, vh.cn given by nouth or Motsmin or 

given by intravenous injection.

It night be supnoood, tJxraf tro, that the 

ebonies1 piiaco was duo to tho absorption, into

pilocarpine„

oecmt;lon of 

tlx blood, ai

ion

tho

oaio
oanstitnont of tho food, xriich Irtfi a cocretagogt 

io not do cinple as that* if a dog it3 ftaiu.iohofi.

action. Sut 

llh a gastric
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fifjtisla end gIgq t/ith, a jPsRriav Pouch end if meat Id introduced 

through the fistula into the pic,in otomuoli without tho minel being 

ar/srs of it, tfcoro of course* Iso no reflex ooofotion, out

it t?1II tie found th&t there ic ‘no dolryoti coorotion either. If 

the osj^i'inont bo repeated, tat i/Ith tlio difference t2mt, together 

vrith Tho neat, ecrae freed* gastric ^uioo bo also iotrodnoocl, into 

tba main otoaachg, than* oltlio»<5i t3io roflos: oecTOtion otI7a! ronoino 

in alx’jraioog tho aoam<i piir-eo r;oerotion bogirtc rftor t,!io uuual 

interval of tine, and contimioc. for a nosri&X foriocl, It iu door, 

therefore* that the limaral pixacG tlopoiido in none xmy on the 

presence^ together in tlio rjtonrvxi9 of food anil gantries ;)uioo, It 

mist bo tCio TE'CKlitots a? the. gotion of the? gsotria juice osi tho 

food which act r.n oocret^ogoooi that this :io do :lo proved If 

cligeoilng t!io noat in vitro, v/ith got. trio juice, md then crying 

tlio aolution If sic-arch tube, xrhctx do or at ion boginr. alnoct at onac.

Tim timerel Boorotion nr-a bo elicited tor tiio contact of the 

cEsiting embatoncee o.g* Xivor enhraeto or predlGeRtod meet, foe 

a, sufficient tino v/Ith esn atloq.ue.to area of the nttooca ctf my per i> 

of tla© cturvach or of tiio OiimtiX intoczino • It .nae boon O'-C'footod 

on tiio useio of cuoli oitsont-o cm lisritiGiiocl abo'/o, hir.^ t.-~o rot fare 

BUbctomcc slight 1)0 a. hom^io9 lioox’atod. into tuao alood frees the 

gastric or inisrjtinnl mao0as9 mimt tlao ebonioal oxoitcBto fumed 

’>F T>ortihl digest ion of tlio food are brotignt un contact wiv-i 

tiio liberation of tho liomono being Snlrlbxtoci If that nuoosa 2w.d 

boon -nrevionsly treated with procaine* ZiSkim \10 -*C) bad ha&o a 

clafe to b/ive identified a caotria b..mnono to Elicit be bad givon 

t-’io no'Tic 5 fafitrin® azid lie 1x/l 0tatted tliat t.% 1 toD oziL^ on;iQiiHoi 

frem i^lorio aaooea, But the riioxnta to ro^-t bis e^rii-iontel 

rom-tlts vraro imc'accossi'nlo
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It lino boon et^ceotod tliai histamine. its identical trith the 

enatarie ha-nano* St;Lc io rendered unlHsely "by the fact tl-at the

CiCtiXoii of the cuoaiicaX oasoitcnto of cc-atriy scoretion* bnt not 

tluvt of Siiat&taino* io inhibited % atropine. It £a ;>oof4b!o 

that Iiistamifio io lioc-rritod in tho oollc by the motion* oithnr of 

Booty! choline frcta vngun qtiinlntlors (aboliohod !gr atropine) or 

by the proocnoo of Si© gastric onoifcni (ox* homonoX a&hfcin, £938)*

btprloir (loo cit) ehtxrod. tint tite oooancl pJxaoo of tlio gnoirte 

accretion io largely ini'lweneod by tno eheraotor of tlx- c out onto 

of tbs otcnach* Sno after t’io inrjootlon a,? Ictgo qvmititles of 
frt9 t>x> Doorotion'pf gastric jfoioo tiding tho second piinao io gjeocsfc 

-!y doloyod end aJLso ro&ioaci in ckiomt* in ecidity and in popoin 

content* riiptyiny of tho otoetaoh io delayed, bid t'horo Id conci- 

dotTsblo rayiwjitnt-iea, of duodenal oontonto into t" jo otoriacli* oo 

that tno yol’iao of the gastric cantonto io oubooqaont-ly increased* 

IE© Inhibitory affect of tlx fnt Docfto to bo escorted frar.i tho 

•duodomsri and not £2?eo the otcrrch itself, nc sry bo ahoan by tho 

results of introducing fat into ottraach or duocVomi n*hon ft'iorj j 

lime boon scporatotl frco sno motirn** 2ho effect io n, iianorr! 

quo muO. the horaone concerned hnc bean nanod •oirtorcoaotrono* ? it 

reduces rolieoo one acidity of the juice raeulifho froa a given 

stinuluos the pcpoln o on tent ;lo else reduced r/hem fat io ad'iinio- 
tcrMs bat tfcio Is o, to/jo! effect (Orcy at all® 193V''i (teooLnsan ot 

al* 1941)* Ibiiero.pnolh'O-iQ oloo reduces ibo notillty of too 

ritcmon* .Ai’tos? tho preilnlnoey do lay# gastric noorotion oosasaonocs 

often throe oss? fo-.zr Iio-iac lato.> and May t:-jan b3 nnite briny* Sxio 

nccz>r'tion io fro to tbo :\e~Zl(y.?. of boo rjocqyj vrliloli J.kwo bonii sComcd 

in ilia rioantino ly fiyootiori of tlio fat 1 rj tko z’o^v.'gitatod duodorrl

Gontonto*
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(3) Intestinal phase?

Certain products of £tsatric direction, Triton they enter the 

duodenum,,' cot aa chemical excitants to castrio secretion. iliis 

is true also of water, meat extracts, albrnoses, poptonon, oaponin, 

soaps and s^snoalisa sulphate, Although & substance (\raotrlo 

secretin>”) which stimulates gaotric secretion. lias Idgop extracted 

frcm tiie intestinal mucosa, it is ^orerully hoiloved tiret tie 

intestinal plteso Is ctu© to GocrotagoguoD in the food, absorbed 

from the intoetino, tiie vagus terminals in tiio mil of the stomach 

01* intestine being involved in tiie ?3cohcnlon.

iho Intestinal peace of g&fjtrio secretion io inhibitor by 

fat (’before absorption), tlio acidity, ttoIurio and especially noptic 

activity being lowered. A similar offset io produced by injocticn 

-o of extracts of intestinal mcoa-a or urine? tlio factors rer,po-ioI~ 

hle for tliio of foot have been termed miter ogsetrono and rrognotruna 

recpcotlvoly (Contar-ow and Ermpor, 1900).

Gtlinr foe t ore, s

Insulin (hypoglyocnia) otiuulatos pjaetrie secretion though 

the va-guo jjocliarilsm, tho volume, acidity and peptic activity of the 

gastric juice uoiftc increased. Ihcholy.1, pllncerpino an-" nico­

tine incrosico the volume coneidorably raid acidity saixordiat. Alcohol 

In a rxxTorfnl stimulant (acidity mid volume), vdillo acids mid 

atropine are secretory do procsen to .

Different foodstuffs influence tlio soarstion in d Iff or cut wrys. 

Per osmplo, r-ior.t px*educes a juioo of high acid, and. moderate 

pepsin content, 'broad a juice of lew acid and high pepsin content, 

and nil}; a juice of nod or at© acid and low pope in content. Pat 

doproocoG peptic activity relatively noro than acidity or volume.
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It ftaa lmen cuscociad tint tho various secreting cello (chief, 

parietal, sue otic) are stimulated in varying degree by ilia croc ao 

\toI1 ao 'by differ on t stimuli. It is more likely, fccrarovcr, that 

various influences involved (peyeMo, nervous, chemical) otisanlntc 

or inhibit on eh set of secretory elements separately (Xharans# 

1942).
Tima it v;ill "be soon from the dioouBciono rando above that the 

Jiomal £netric secretion is xoainly duo to the cooperation of the 

v&riono '-haooo. The first and rioot important io the roflor. cecro- 

tion, determined through tlio vacua nerves try et inflation of the 

i;iueone Hoiibmi© of the raoutk or oy conditioned rof lo-sca* fho

second, no:-:t important fact or, xiliibh. provides for the cent in rod 

secretion of gastric juice long after tlio roiflc:: of foe to of food- 

inf; have disappeared* dopon&G en the formation of an agent riiioh 

note en v. chcnical ineccondor to,, nil parts of the at attach, Peine; 

absorbed into tlio Hood one; thence the activity of the
gactrio glands (’Mmo, 194?)*

(B) Object of tlio otndyt

Pin.ee tho iino of ffec.iioont (loo ext) it Ins Boon kneon that 

proto ins pane out of the stomach more rapidly then fate end that 

cerhohydratoo r,ro avacuatoci still more quickly. Itenuriont*c 

observations on tlio tine of evacuation of c arb oby dr ate- s, proteins 

end fate, have Boon coaftorjod by many vrorkcro employing vurionn 
nstliode, Pena old t (1093) passed ntceanoh tubes in a mvribor of 5 ion.

Pavlov (loo bit) and his pupils used dope v/ith duodenal end o'-her 

hinds of fistula,©. levin on (lee oit) sale roontgen bboervr.tiono 

on cats, oatinatlng the- degree of gastric emptying from tho length 

of tlio srhadoufj in tIso intestine. 3?omi (3-901) hilled dope ot 

definite intervals after no ale and rmx&jQd the dried gastric



rapidueo, ISelure, ;ioynoMB and Bclmes'tz (1920) ixirsad barium 

oiilph&to with food mid oboorvod tlio passage fluoroscopically in 

nan* Tmf found that all cvbstruioos oomionoo to Xoave tit© stcEmeh 

as soon an ingested, 'but that the total evacuation of none 

rials trass raucii slower than that of others.

Pavlov (loo Git) anti later Cannon (loc cit) or-splcinod. tho 

differences in the rate of evacuation by ilic i^potliooio of tfoo acid 

control of tie r^lorus. flic i©x?otheoio tress, in brief, tint any 

aoad in the antrum opened iho pyloric spninetor, '^joroc.a tlio 

proGenoa of any acid in liio duodenum resulted in elooure nf tlio 

pylorus until sued tino ao the duodenal contents Jir.d boon noutrali- 

sod, On los.vi.ng the stcriKch, oax'bd^dratoo arc neutral and 

proteins aro distinctly ooicl, whereas fats arc brolr.cn up into fatty 

acids and clyoci’ol on arrival in tho duodenum, Thin iffpot.'iosis* 

thorofore, fitted in with tlm laiocra facto and cecastl to explain 

satisfactorily the difforoncco observed.

7hfj following observations, iiaY/evc-r, r&inod doubts ac to the 

truth. of tlio acid control hypothesic, Zoeluro, beynolds mrl

foiSYarts (locjsit) observed tl.-r.v noutxvalising tJio duodenal co/slontc 

had little of fact or. tlx: rate of gastric evacuation, and further* 

ohorod tint If AO pylorus opened end ©hytic cut ox-a d ih,c duonsnur-i “on 
tie aprsroao’-i of oacii antral peristaltic \.avo". In Orrnaa.’ v, (1093) 

oral ©.wporbioato tlao clyao loft tiie oi coach as peristaltic t.avoa 

a,pXJroc.o5iod 'Kuo pylorus, though not with every trove, Carle tm and

Litt (1924), employing an improved bolocm siotbod, found that my 

oubataneo, acid, alkaline ox* neutral, xf.um plcoad In tiro dUQUonm 

oausod cloour© of tho pylorus.

As it boeaos evident that acid, control in not the only factor, 

or oven tho principal influence, in dciernininc tho rate )f the



emptying of the stomach, aero anti aaro attention va being turned 

to the mechanical farcoo involved^ and especially to gastric 

peristalsis* It, therefore, becar-io of interest to c eras Icier tho 

factors which wore knarm to influence peristalsis and gastric 

evacuation, and the following is a partial list of trtooo*

fhoitysioo,! state of the foodstuff is of considerable import­

ance, no gruel leaves the sjtonach more rapidly than, dry carbo­
hydrates (liodblan and Cannon, 1900), and largo lunpc of neat arc 

retained riueh. longer than riincod neat (London 1025), Pooture 

and eager else have narked effects ae also change c in tiio carbon 

dioxide content of tli© blood have a groat infl'uenso (Dickson end 

Wilson, 1924), also the rate of utilisation of glycogen line cn 

of foot (Bnl&iao and Carlson, 1921), ©notions are .liaving an influ­

ence (Hughson, 1920), snaking, drinking water with fiopIc (ivy, 1919) 

and nany drugs such as utryolaiiacj, oolfoino otc. arc also Influenc­

ing the emptying of tiio sterna, ch. It io Mgiily probable that 

other influences trill bo found to affect both pari stale :la and t“ic 

rato of misty Inc end it is possible that tit© incronacd fat in tho 

blood of tor a fat mod (Moor, 1915) may ho one of these, fileon, 

Picks on and Singlet on (3.929) took up a study to throw sous aoro 

light on this aspect of tha study,

Host of our inforaiaiion regarding gastric renpan.ee, c::i~ 

function is derived iron, work on an tools or human subjects with 

fietwice* A ptomch with a fistula io not a normal ntcaach,

Carlson (loo ait), Cannon, (loo oit) and others have done considera­

ble mount of work to datarsiiao tho pattern of gastric rcr/o:ac:ata 

end the gars trie evacuation tkoo in husaan oub;)octs* Direct yiuua- 

licatlon of tho gastric .mucosa in aaado possible after the introduc­

tion of gas tr on capo* But th.o behaviour of the normal lrraua etonneb.

to various foods to tihloh it lo acetic tamed 'has Icon the sub.joct
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of study of very few observers.

Wilson, Diolxon end Singleton (loo cit) ootimiod in four 
norm! pors one the gastric ovr.mmtioa tine of nonlo of some vexio-
tios to which bertroa was added finer00copically. Ao tie hypothesis*

ythen advanced, liko tho one of tfoo acid control of tiro pylori-io, 

in osplnnation of tho fiifforcncoD in tho rote of evacuation of 
a carbohydrates, protetno and fate from tho atsnncb, e,ppoared to 'to 
inadequate, it seemed to 'fileon at si (loo cit) advisable to do 
some further woid; on this subject, especially with, reference to 
the question why fate are held in the stomach so xauah longer then 
carbohydrates * In their Investigation, roentgen observation of

the mxnpji subject was adopted by them ao the mo theft which boat mat 
their roqiiironoatGe hull the owner haents wore pearfornod by than 
on four young rsen who had no -symptono of gastro-fateatinal or 
other disease, and whose stomachs had previously boon found, ho be 
normal on fluoroscopic crimination, After fasting for at least 
four liouro preceding tho corner inant, their onbject was given a 
meal containing 40 gm. of barium sulphate mdo up to 240 cc, with 
trio substance to to Investigated* fluoroscopic observed:-i one were 
made by thorn during tbo consumption of tho isoal# with the object 
of dotormining hew soon tiro food c anno need to leave the stomach, 

Subsequent observations were node by then at ono raid one-half, 

throe end four and one-half hours of tor beginning ilia ingestion a£ 
tho nonl and at each owwaination an estimate was mc.de by them of 

the percentage of tho barium remaining in tee stomach. ' '.Mon tho±r 
results which were eworoosad by thorn arc the percentage of the nor! 
which, bad "been evacuated from tiro otcsiach, they drov/ cor.ro conclu­
sions which arc as follows:»
(l) if io . initial emptying of tiro oioacich clopcncls on two fro tore: Eho 

preoonco of poriotaloio of adequate depth, and tiro consistency 
of the neal.
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(2} All liquid meals start to loavo the si amah as soon c.rs 

iiigcotofl* regardless of -their composition* lioct solids 

GoamnoQ to leave the stomach as noon ao they ranch tho 

pyloric sphincter.

(3) After the first few nirmteo, proteino arc evacuated none slow­

ly than GOjabobydrataB ana fats cro slowest of all,

(4) In the cacso of fata this delay is associated with shallower 

peristaltic waves, duo possibly to depression of muscular 

activity by products of fat digestion circulating in tho blood.

’.Tilson ot u,l (loo oit) thus studied only the rate of ova cita­

tion of various foods iron tho normal otoaaoh and therefore they 

did not note tho Battira of llm response of gastric secretion,

Tx-xSs.s IoM'ucbj ami X'ergciu (l^SC) cave 3,00 gas* of foods of differ­

ent vea-iotios and collected omploc of material iron the stomach 

at intervals by passing rubber tubes into tho stomach raid noted 

tho degree of acidity end tho evacuation time of these articles.

As hottron and. Graham (IQ49) have remerhed* Mtheso observations 

have not he on repented cinoo the introduction of tlio fractional 

method of testing tho ot coach and they dectroy qcsiq popular boliofb? 

liras 100 gas. of bcof and lent 1,132*0 ooth digested in about tlio 

spec th’iOg whoroao chi chon m cl lamb too!; 10-20 minutes longer,

Sacon too"; nearly ©no lioirc 1 oncer than href. Their oherr vat ions 

or. nullc wore very interestin';". The curds from the rfh.ole Text nil!; 

xmro larger and tough liho rubber? eur&s of "boiled mill; soft and 

small? of pasteurised mi Hr intersae&lata in character betwoon tho 

ourgs cf raw raid boiled mill:; mid aC shimnod mills largo and hard*

The influence} of fat wan aloe shown by thorn in thoir stud toe on 

arc an. It wan apparemt in those tents that tho oharactor of tho 

mills curio vac influenced in a direct way by tho fat content* that 

is, t’ie more fat, tlio Iocs curds, furthermore, tho curio were
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smaller ond softer, tlio higher tlio fat concentration, "Jitii £0 

per cent creraa, for example, no curds were formed during tlio first 
half hour, lloroovor, tlio largest curds wore only about the else 

of tho head of a pin and tmy did not coalesce to form larger 
curds aa they did with milk of low fat content* It was also 

noted by thon that alike- of high fat Valve loft tlio etonuoh slow­
ly, 2hoy found, in fact, that 475 oo, of material woo returned
from tlio stomach two and a half hours of tor drinking 500 co of
40 por cent cream. As oarooption to tlio above role v;ao fotmd, in 
the caso of chime d mill: (0,o per cent fat) which loft the stomach 

somewhat clower than raw whole milk (4 por cent fat), fbin

finding was attributed to tlio fact that the curds of the slate milk
wore tousli and disintegrated but slowly in tlio stomach. i'lioir
results showing the evacuation time and tlio highest total acidity 
for various articles of diet have boon oismscrisod in the following 
table•

(Vide fablo l)

All foods are not digested in tlio stomach uniformly, Certain 
articles aro bettor digested and leave tho stomach earlier. Kio 
loy mind'' has already rccognisod this fact and foods have boon 
accordingly classified as light and honvy, Thus mill: in I vile’ 
to be lighter them “Shrikhand" or "Ihoudi», rice is liglitor Him 
whoat oto, 'blig** i.e,green gram in bo 1 loved to be lighter than 

■ ,TValn i*o, fried boon dry end there arc many such other beliefs, 
without any sciontific evidsnoo. And it is on such notions that 
food is prosoribod in health and diaeano, but the views have not 
boon substantiatod so far,

Aa has boon shown above, tlio rate of digestion, in the 
stomach* of almost all tlio Tfostorn food preparations has boon 
studied by obsorvers llko Howie et si (loo oit) and such invootiga-
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tions "hava dori-fcrcnred many popular beliefsH. Dialler study on 

Indian food properatione had not bom undertaken so fro* and henoo 

a mod was felt to oompilo data in roepoot of our foods, v/l’xioli wlll 

c;o a Ians way in advicing: diet in health and diDoase. It tjpo 

thereforo thought worthwhile to find out the gnotrie roopensc, 

gastric digestion and evacuation time of vox lone Indian food props, 

-rations, which fomc the subject of this thesis.

fable Ho, 3.

fable showing Sate of Digestion of Pooclo
Svaciiation lino and highest total ity for various crtlolon

of diet (Quoted from ilawk, P:ehfuos|and Barge:1*1,2.920
Artioloo of diet (lOO Sac. ITo,of - Average Higher t to-
nortiono unices otherwise obaor- 32v&cua« ity (overa:
stated) vation ticn tinej alkali to :

_ —n Hours .. -no.. 100 oo
So of £; boaf nroilucto*. nr, 3i00 120.0
Laxib Cz lainb products.. 14 s; oo 135.0
Veal;- a, aarkoi.. 7 2, 50 140,0

b. "Bob”.. 7 3*20 110,0
Bold: ci Pori: nroduots.. 31 3.13 120.0
Oil chon, , m 3,15 120.0
furkey.. i;30 140.0
OiracG'Hen., *5A.* 4,00 110.0

70 a. bo 150.0
Cor/1 o milk 75 o«o«,. 3 i,i§ 45,0

400 q«c«i« 50 O' 'Stn 100.0
liothor1 o milk 100 c.c,«. 5 1,40 CO.O

235 o,o,*. n** O • or. 90.0
Gelatin,, B 2,00 70.0
Bego ci EcCfl oonbinutlons, • 90 ' 2,40 00.0
Vegetables prepared in different 134 3,50 75.0

veyd.. — “ '
Bruits«. G8 2,00 90.0
Brond and Coroale,. 75 2,40 30.0

iZjt 4^ £ 39 3,00 90.0
Pioo,, 39 2,30 oo.o
Puddings, , 23 2,20 00.0
Ouggi'd and‘ candies., 28 2,05 70.0
Iooorooao,, 7 ' 3.15 105,0
loco*; 4 a; so G5.0
ITutos- 35 gras. to 50 gas. 22 4,00 100.0

1 The otho? refer©nope available in literature nro froa the 
work of Camion, Guianirc? ,etc« They arc on cats and other 
onioalo (.17*C*Alvaros, A1946}«

II She. above aro tho only observations on husaan boingn, hotiroo. 
5 Graham (1949) state that l,thoy 3mvo not yet boon repented ninco 
tlio introduction of tho fractional method of toot inf the o tone oh"


