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Investigations previous to those presented in tllis report

have been carried out on an Armour-pouch dog concerning the effects

01 the gastric secretion on different raw sea foods fed by gastric _~

fistula and also of various cooked preparations of haddock and

lobster fed by mouth (Alley 1933,1934). In the present work the

above investigations were continued by repeating some of the

previous experiments on lobster and haddock on a "avlov-pouch dog

and also determining the effect of salmon and scallop muscle on

the gastric secretion. The repetition of the lobster and haddock

experiments were considered necessary in order to increase the

number of experimental animals used and o.lso to compare the

secretion of the pouch from the lesser curvature region (Armour)

with that from the fundic region (pavlov). In addition * compar:IEBon

was made of the effects, on a "avlov-pouch secretion, of bouillon

made from beef heart with tnat maae from lobster, ana of the

beef heart and lobster from which the bouillon was made. It was

thought that this procedure might give some clue as to what

part of the lobster was responsible for a much greater stimulation

The haddock, salmon, lobster and scallop were chopped

~nto pieces apprOXimately .5 ccm. in size ana boiled for six

minutes in 100 c.c. of water in a aouble boiler. :rhe dog ate the

food as well as the water in which it was boiled. It was believed

necessary to cook the food in order that it resemble more closely

that eaten by man ana also to give the water in which the food was



boiled as it contiined extractives which have very important

efi'ects on the gastric secretion. 'the bouillon w&.s prepared by

simmering 200 grams of beef heart or lobster previously chopped

into .5 ccm. pieces, under direct heat for one-half hour in 400

c.c. of water, followed by cooking in a double boiler for a

second half hour. The bouillon was strained through cheesecloth

which allowed some sediment to pass. Four hundred c.c. of the

bouillon was given by mouth and if water was lost during the

cooking the volume was made up to 400 c.c. by adding water. 'rhe

remaining meat or lobster was also given to the ClOg in order to

compare these f"oods when most of the water soluble substances

were extracted. All the above were warmed to approximately 30·C.

before feeding. the experiments were started when no secretion

occurred from the yguch or when approximately. 5 c.c. was

obtained in 15 minutes. the secretion was collected hourly and

recorded every 15 minutes. The peptic activity was determined

by Nirenstein and Schiff's modification of 'ett's method and the

free and total acidity by Toppers reggent and phenolphthalein

respectively. A day of normal feeding with the last meal given

at 12:00 a.m. always occurred the day before an experiment. the

constant diet of the dog consisted of" raw minced beef heart,

oatmeal pDDridge, cod liver oil, powdered yeast, milk, salt and

water. Four experiments were performed on most foodsjin some

cases extremely similar results were obtained and only three

experiments were performed. :rhe secretion on raw beef heart

{control) was determined apprOXimately every three weeks.



July 22
AUC.1 Fluid Acidity l'ep~in Fluid Acidity

per ! per per i per. Total Free
hr. hr. Tota1Freel'owerOutpulit hr. hr.

16.2)35.1152
18.9(

9.5)15.2153
5.2(

2:~)

:H

1iZ:~~ 35.1

11.5)18.8
7.3(

2.7)
1.6(

1.2)
.5(

In table 1 it will be seen that thelle ho experiments

on haddock stimulation express fair1ys1m11ar results with the

highestsecretionoccurr1nginthefirsthourandsecondhalf

hour and the highest acidity in the secon pour. The peptic

power1ncreasedasthesecretionproceededwhiletheout'put

:I!lliE. Gastric secretion on salmon stimulation

Fluid Acidity
per! per
hr. hr. Total Free 1'0werOutput

11.2)29.2149
18.0(

11.7)20.2156
8.4(

7.0)11.9149
4.9(

qi
66

4
.:

i~:~i 25.4

1~:~~ 20.8

5.5)
4.1(

3.0)

1:~(

Total Free Yower Output



In comparing the experimentsintable2wsalmonwith

those of table 1 on haddockitwil be seen that although salmon

produces a greater volwne, the course of secretion ~s similar to

that of haddock with the highest volume in the first hour and

rppidlyasthatonhaddock as with the former there is only an

average 2l~ drop in volume in the second hour while with the latter

there is an average 5li'.•drop in this hour. :<hehighesttotal

and free acidities also occurred in the second hour of sali.mon

secretion. 'l"hepepsin course differed somewhat from that with

haddock as a stimulus in that the lowest peptic activity occurred

in the second hour and on the whole the peptic activity was not

Table~. Gastric secretion on scallop stimulation.

Aug.19 Aug.21

Fluid Acidity Fluid

:~ t:: Total Free l'onr output :: t:: Total Free t'Qwer

~~:~{ 43.2 ~~:~t 46.5

19.9)29.3 21.9)31.4
l3.0f 9.5(

5.5) 7.5 3.5) 5.4
2.l( 2.4(

l:~) 8~::

high and particu::'arly so in the seconahour.



July 10

Fluid Acidity l'ep,u.
per, per
hr. hr.:rotalFreeZ'owerUutput

July 18

Fluid

h;~ i ::

10.2)41.2
24.9(

17.1)25.9
8.8(

4.1)
2.0(

1.3)

1:~(

Lobster (tab1e4) is seen to stimulate a secretion sim11ar

to that of scallop with avery copius secretion 01" high acid ana

pepsin output in the first two hours and an abruptfal1 invUume

~Gastricsecretiononrawbeefheartstimulation.

July 2 Aug.24

:~i h;: ::::~tYFree l'ower a~i h;~ ::::tYFree

11.2)24.4
13.3(

9.2)16.6
7.4(

3.3)
2.7(

2.1)
.7(

10.6)24.2140
12.3(

9.3)17.3152
7.7(

3.6)5.0
2.1(

1.5) 2.1
.4(



Intable5twoofthecontrolexperilllentsonra"beef

heart are given to demonstrate the norm&l behaviour of the gastric

glands at these two periods. Although the course of secretion

after beef heart is generally simil..r to that on the ol:her foods

noticeable differences in cert..inrespects can be seen, such as

the much sJlaller volume of fluid l'rocuceet. 11 simi ar comparison,

however, cannot be made as the food ,,&S simply in a raw minced state.

Averagefiguresforvolume,acidityancpepsinofgastric
~:~~~~ions on haddock, salmon, scallop, .lobster WJO beef

Scallop

Beef
Heart

Total
Volume

Duration
Hours Jtlnutes

In table 6 the foods are arrhDged in order of the greatest

average secretion. The figures, obl:ained by averaging the

res"ectivefigures of all the experiments carried out with each

food, represent in the case of acidity andpepticpolVer the

average concentration per c.c. of the total jUice secreted in

four hours. Forexamle,theconcentrationofasampleofjVice

is multiplied by the respective volume'of juice secreted during

the respective hour, thus obtaining the output. 'fb4ioutputsfor

four hours in each experiment are totalled giving the total output.



The totalputputis then divided by the total secretion for four

hours obtaining thereby the avera;se cOIlccntration per c.c. of ~u1ce.

The average peptic po~ers of naadock, beef heart Iil1d

lobster do not differ greatlywh11e that of scallop h decidedly

h1gher and that of salmon lower. 'rhe peptic output increa"eswith

the increase in secretion volume wit! the exception of salmon.

The low concentration and output of' pepsin w1l;h salmon may be due

to the h1ghcontent of fat in the fish. A further possible

effect of the fat may be demonstr&ted in the sms.lldifference

between the first and seconahour secretions 01 salmon (6-8c.c)

as compared with those of the o~her fooos - haddock (18.4 c.c),

lobster (15.7c.c.) ana scallop (14.4c.c.). Thus, these figures

indicate that the dog either received less nervou~ stimulation

froilithefood or there was aninh1bition from the fat present.

It ~as most likely the latter case. The average aciaities did

not vary greatly except that lobster showed averyh1ghfree

acidityandrawbeefheartalo total acidity.

The above results show that scallppisdecidelythe

strongest stimulus for gastric secretion among the foods given as

evidenced by the greater output of acid and pepsin. Nextin

strength as a stimulus comes lobster altho\ll,h it aid not stimulate

a comparative increase in the peptic power. Haddock and salmon

are weaker stimuli and salmon especially so for pepsin.



In comparing these results on lobster li.Ild haddock with

those obtained by Alley 1903 and 1934 on an Armour-pouch dog it

will be seen that the findings eregenerelly similar. In1933

the lobster and haddock were given raw by fistula. Inl.>4they

were boiled and given by mouth without the water they were bolled in.

In all experiments, including those of tne present investigation,

lobster produced a greater volume of secretion ann output of pepsin.

Inallfurtherrespects,1.e.,ac1dityandpepticpower,theresults

of 1933 and of the present work were similar while those of 1934

showed a decidedly greater concentration of pepsin on lobster t han

on haddock and also noticeably higher total acidity with the former.

It must be pointed out that the foods of 1934 lost some o!·water

soluble extractives in the water that they were boiled in.

As meat has continuously stimulated much less gastric

secretion than lobster further el<periments have been carried out

to find out if the greater capacity of the lobster to stimulate

secretion lay in water soluble substances or in the muscle from

which most of' these substances have been el<tracted.

~1. Gastric secretion on lobster or eat bouillon stimulation.

Aug.16~Boui11on Aug.S
Volume Acidity t'epsin Volume Acidity pepsin
per 15 min. Total ~'ree Power Output per 15 min. Total free Power Output

3.3
12.9

1.1

.2

8.8
11.0

2.0

.4



~~
July 29 July 25

Volume Acidity pepsin Volume J_cidtty pepsin
per 15 min. Total Free power Output per 15 min.Tot..l Free >'ower output

which are s1milar in many respects (table 7). fterthef1rst

f1fteenminutesthereisasuddenincreaseinvolume.Inthethird

fifteen minutes there 1s a qUick fall in volume with beef heart bouillon

while the secretion on lobster bouillon reilic:ins high. it;h both

beef heart and lobster bouillon the total and free acidity, with

except10nallylowvaluesforthef'irstfifteenminutes,r1setoa

high value in the second quarter of an hour and maint;ain a high

level, The courses of the peptic powers are also similar "ith the

highe"tvalue:l at the beginning and end 01 t;he secretory period.

The pept1c output values differ, however, with the hi&hest pept1c

outputs for lobster occurring 1nthefourthfifteenminute period.



July 27

Volume AciClity '.psin
perfper.
hr. hr. Total l'ree l'ower Output

12.5)21.5 148114 2826063
9.0(

6.5)10.6
4.1(

2.0) 3.4
1.4(

:rotalFreet'owerOutpu'

~~
Aug.11

Volume

~~ ,'~~

9.5)16.9
7.4.(

6.1)11.(l
4.9(

4.3)
3.7(

~:~i

cidity

TOItalFreel'owerOutput

Aug.17

Volume

:~, :~
10.0)17.8

7.8(

7.0)12.2150
5.2(

2.5)
2.2(

l:~i

Volume

~~, ~~

10.3)16.8
6.5(

5.7)
5.9(

t;{
Ui

Outpu1

42£5

extractives removed by boiling (table 8) stimulate fairly similar­

types of secretion with the exception that the peptic power in the



first hour after meat is exceptionally high. In!;ener".Lalsothe

course of secretion is similar to that obtained when all the

extractives are present and differs greatly "ithth"t of l;he

~~~:e Aci<iity

.6.verageTotalFree r'owerOutput

Beefheart
(raw)

Beefbouillon 18.8

Beef with water
extractives
removed.

In comparing these average figures (table ~) it will

beseenthatthemoststr1kingeffectofthereaovalofsaltswas

to lower both the acidity and volume of secretion and increase the

peptic concentration. The peptic output was increased in the

above case only after beef-heart.

The lobster extractives produce a greater secretion

(32.3 c.c.) than tbose of meat (18.8 c.c.) whereas lobster and

meat with the extractives removed produce dose volumes of 39.5 c.c.



and36.8c.c.respectively. ltappearsthenthatgreatercapacity

to stimulate fluid lies in the salt content. Accordilll; to

McLester the ash ( ) is greater in lobster thE.n ~n beef heart.

In addition it may be observed that tne secretion stimul<.ted by

lOhe lobster and beef heart extraclOives resembles in many respects

that produced by stimulation of a subcutaneous injection of

histamine in the same dog. ~or example, there is a similar rise in

volumeinthesecondfifteenminuteperiod,highmaximaltot&l

and free acidity and comparatively low peptic concentration. Thus,

itseecrsthatthehigherthesaltcontentthegreatelf,istheoutput

of this copious secretion of high acia and low pepsin as in histamine

stimulation which in turn dilutes or modifies the secretion produced

by lOhe part of the muscle which is not extracted with the water.

Also it may be observed that with the extractives removed beef

heart stimulates a much greater power and output of pepsin than

with the extractives present. Lob""r,however,doesnotbehave

similarly.

May 17
Histamine

.7 mg.

Pepsin

Output



Experimen-tscarriedoutona!'avlov-pouchdogshowthat:-

1. Of scallop, lobster, salmon and haddock, scallop

isthestrongeststimulusforthegastricsecretion,especially

so with regards to fluid and pepsin. The other foods decrease in

effectiveness as stimuli in the order named. 'rheeffectoffat

is seen on salmon stimulE.tion where tne pepsin is comparatively

low. :rlleaciditiesvariedlittle,thefreeaci6.ityonlobster

being exceptionally high.

2. It appears that the greater stimulal;ing capacity of

the lobster over that otbeef heart lies intnewater soluble

extractives of the muscle as extracts of the former produce

approximately twice the secretion as those of the latter when

extracted from equal weights of the respective muscle, and as

lobster muscle with some of the extractives removed produces almost

the same volume as beef heart with similar extractives removed.
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