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The Effect of Various Cooked
soglofinus) and Lobster (Homsrus amoricamus) on the Gastric Seeret

It is important to know for the comploteevalustion of the

mutritionsl velues of fish, as of any other food, mot omly ite eontemt
of protoin, csrbohydrate, fat and vitamises but also its effect on the
gastro-intestinal tract. Food, in turn, will be froperly digested and

for only if the and motor function
sdequately. Palatibility of the food and the possession of certaln
chenieal (extractives, ete.,) and pnysiesl (selide, 1iquids, eto.,)
Properties are vory necessary to the adequate function of the gastric
glands and propor motor activity of the stomach. Products of the

of food i from mest) slso are

kmown $0 influence the motility of the stomach {Babkin 1928). Date
are scarce comcorning the effect of Aifferent fish and of Aifferent fish
preparations on the secretion of the ga-tric glands Gordereff (1906)
wsing & dog with & Pavlow Powfoh, compared the effect of salted herring
a8d of herring from which the salt hed been proviously vashed, on the
gustric secretion. The former stimulated throe times as large a secrotion,
a1though given in equal amounts as the latter. Zhe salt-freed herring
8180 vas shown to possese strong secrotagogue Propertics becsuse 1t
stimulsted s secrotion equal $o thet on an equivalont smount of rov mest.
vorking on doge, that his fish
extract (Tish boullled) stimlated s much grestor secrotion of gastric
Juice than his meat oxtract (mest boulllom) . The same ho showed, to
be true of the products of f$ish and meat digestion 304 8180 true of
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equivale:t amounts of mest and fish. Boldyreff observed an especislly
large seeretion vhen he introduced, s small fish, Cottus goblo, or

a fish "boulllon" from this and other small fish into the stomsch of
& dog. "Bouillon" from the larger specics possessed a smaller secret-
agogue power than that of the small speci-s. This docresse 1s possidly
explained by the fact thet there was & smaller proportion of skim on
the rav food from which the extract wes prepared.Komarov in 1951 using
& dog with a Pavlov Pouch obtalned an 85% imcresse in volume of gastric
secretion on haddook broth to which the skin vas added as comparcd
with meat broth or haddock broth without skin. An investigstion was
oarried out by Alley (1922) on the effect of verious fish (eod, haddock,
mackersl,lobster) and beefhesrt on gestric seeretion. The Julce was
eolloctod from & pouch built from the lesser curvature region of s dog's
stomach (Armour 1930). The Armour Pouch was used rathor than the
Paviov Pouch becusse 1t vas thought importent to know the type of
Julce with which the mucous membrane of the lesser curvature reglon
would come into comtact. Such knowledge 1s important for the unders
standing of both the normsl and pathologiosl conditlons of the stomach.
Only the second or chemieal phase of the gastric secretion wes studied
by introducing the dirforent foods directly imto the stomach through
the gatrie fistula. It was found that the fish (cod, haddook and
mackeral) was as strong & stimulus of the scld snd fluld of the
gastric secretion as beer MSAFE while lobster was s much stronger




stimilus. The peptic pover of the julce sscretod on haddock and 1obster
wso highor than that on cod and boef and mmch Migher than that on meekeral
which vas probably due to the high content of fat in the mackersl. Cod,
Baddook and 1obster remained in the stomsch as lomg as beefhesrt vhile
mackeral remained longer. Results from the above experiments gave us a
fair undorstanding of the offect of these substances on the secretary
and motor functions of the stomsch. Tholr value far dletotics, however,
was not complete ns omly tho chemical phase of gestric secrtion wos
studied and the fish vas ingested in @ raw state. It was dosided in the
prosent imvestigation to give the fish to the dog by mouth and to prepere
1 to oulinary -
Nothods

A dog with & pouch from the lesser curvature region(Armour
Pouch) was used. The £00d given was bolled, baked, fried sud smoked.
Bsddook bolled, 1obster, and rarpeefheart (control),200 grams were
given broken in small pleces approximetoly § o.om. in size. The
haddock was proparec by baking in an oven st 760aF for half . am hour,
or boiling in wster for 7 minutes, or frying in butter s contimeter
@oep 1n & pas for 15 mimutes. For the smoked haddock, finnan haddie
was usod. The lobster wes boiled for ome half hour.
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The bdeefhesrt was minced and s11 visible fat removed. The experiment
slvays started when the gasiric glands wers resting, le., no seeretion
flowed from the pouch. The secretion from the Armour Pouch wus collected
hourly and filtered lmmedistely. The free snd total scidity wes deter-
mined by titrstion, Topfers reagent and phenolphthalein respectively
being used as and Seniffs of
Mett's method was used for the deteruination of peptic setivity. The
eontent of @issolved muein was deternincd by the imeresse in the re-
dueing pover of the gasirie Julee after 1t had boen hyirolysed by
bolling with 2 Normsl H2504 for 24 hours. Hagedorn and Jensen's method
wss used for deternining the reducing pover. The amount of glucose
(resd from the Hagedorn and Jensen tables) multiplied by eight gives
the content of dissolved macin (Webster and Komarov 1932). Between
experiments the animsl was fod on & constant dlet of ontmesl parridge,
raw beefheart, milk, cod liver oll, salt and water.

RESUT®S,

The course of the volumes of Scoretion sfter the different
proparstions of haddock, shoved some striking veristions. The first
hour seerstions wore v-ry lose, being within 1 ee. of each other.
The seconddhour secrotions hovever varied greatly; that of boiled
haddock showed & eonsiderable drop, baked snd fried fish & smaller
arop while that of smoked fish remained quite high. Throughout the
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romsining Shree hours there wos & contimusl £a)) in secretion with
11 propsrations except in tho third hows of hoiled haddook which
remained the ssme o6 In the seoond hour. The baked fish gave the
highost total volume and boiled £5ah the lovost. The durstions
of searetions varlod comsidershly, thst of daked fish being the
largest. The secretion on bolled 1obstor wes romerkably diffsrent
from that on bolled haddook @edle D. The poverful effect of the
16bster mey bo ohserved from the f.ct the volume of secretion in
the 8e0ond hour remsined high vhile $hst of boiled haddook iropped
grestly in thet period. The Pev boefhourt gave less secretion inm
the first hour shorter duretion ond less totsl volume than the
oookod fish.

The total aeldity (Padle 2) wes the higheot with lobster
and smoked fish while baked fish gav: the lowest. It is of imterest
%0 note that lobster fried and scoked fish gave relstively low
froo scldities.

The pepein (Table 3) 1o seen S0 be the higheot aftor
bolled Fiobetor in both power snd output followed closely by
baked fish. Sslted and fried fish geve somovhat lower but fairly
similer figures for pepsin. Boiled fish gave the smsllest output
evon though the concentration vas not the lowest. :

Dlescived moin (2skle 4) Tollowsd & oourse similieT



to that of pepsin but did not show such & respectively great
increase with lobster as a stimulus.

DISCUSSION
From the above resulte it will be seen (TPable 5)
that the various olieited very
from the gastric glands. Of the haddook preparations the
‘baked musole was much the strongest stimulus giving a secrotion
of the greatest durstion and volume and highest Pepeln gos nucin
content, The frec acldity of the baked fi'h secretion was the
lowest. The bolled fish vith its water soluble constituents
greatly retuced became o weaker stimulus than bakel haddock,

the secrotion showing & decresse in voluse, pepsin and muoin,
The smoked fish caused 8 greatly increased total acldity but
lower peptic power and mucin content. The effect of the fried
£1sh was not grestly decressed by the butter causing & low frep
@eldity and somewha: redused pepsin and muein. Boiled lobster is
shown to be & much more powerful stimulus of the gastric gland
than boiled haddook as demonstrated by its highor volume, total
141ty, pepsin and musin of the socretion.

Our present kmowledge of the sction of different




secretagogues on the gastric glands can only ex;lsin in part
the difference in effect of the various fish preparations.
Fish during the proces: of boiling looses its water seluble
constituents such ae inorganic salte and other extractives
substances which sre poverful stimul nts of the gastric glands
and with their less & somevhat diminished secretion oscurred
a8 compared with that of the other rish preparations. During
the baking of fish rosst products sre formed which mot omly
stimulate the taste but probdabdly o sct ar secrotagogues to
the gastric glands which may explain the greater searetion on
baked fish. The secretion on fried fish sesmed to be 11ttle
affoctod by tue fat present, as the free acidity, peptic
pover or coneemtration of mucin were s1ightly depressed. The
effeoct of the smoked fish may be chiefly explained by the
presence of salt which not only imeroased the seer tion but
8lso lowered the peptic powsr of gastric jule: (Gordeleff).
In spit. of the fact that a great deal of julos was lost on
opening the shell of boiled lobsters, this food was stil) & v ry
strong stiBulus and wuch stronger than bolled heddock. It is
knovn 0 have & much higher ash content than hadiock (MeTester
1921). The duration of seerction was much shorter after
1obstor than after haddock.

It 1s dolloved that the data reported in this in-




vestigation mey be of use in the elaboration of proper diets
when & decrease or incresse of gastric secretion is desired to
a1d verious disorders of gastric function, and especially those
of the lesser curvature.

SUMMARY.

It 1s seen that haddock musele prepared in various
vays stimulated different types of gastric seeretion. Baked
heddock wes the strongest stimulus, especially for fluld, pepsin
and mucin. Of the three remaining preparations, boiled, fried and
salted haddook, boiled haddock stimulated a lower volume and
smeller pepsin output, although the secretion was somewhat longer
in duretion. Little imhibition was noticed from the fat of the
fried fish. Smoked fish was & strong stimulus for fluid end acid
but weak for pepsin and mucin comcentration. Lobster, in spite of
the secretion being of shorter duration was a much stronger stimulus
for the volume of secretion as well as aoid,pepsin and mucin content
than the boiled haddock.

The o, shank the Biologieal Board of
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T it vork at she Athantie Biolegloal Station, S0, inarewss N.B.,
and Dr. B. P. Babkin for his valuable help end critieism. The
writer elso wishes to thank the Benting Research Foundation for
dofraying scme of the expenses by supplying the experimental
enimal and certain apparatus.
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TANLE &
averege concentration of seid in milli-equivelents per litre for

successive hourly periods
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Average figures for the secretion during four hours after ingestion of the different

food aubstances,
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