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Investigations previous to those presented in this report
have been carried out on en Armour-pouch dog concerning the effects
of the gastric secretion on different raw sea foods fed by gastric {1
fistula and also of various cooked preparstions of haddock and
lobster fed by mouth (Alley 1955,1954). In the present work the
above investigations were continued by repeating soue of the
previous experiments on lobster and haddock on a Pavlov-pouch dog
and also deteraining 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
nusber of experimental animals used and &lso to compare the
secretion of the pouch from the lesser curvature region (Armour)
with that from the fundic region (Paviov). In addition & comparison
was made of the effects, on a ravlov-pouch secretion, of bouillon
made from beef heart with that made from lobster, and of the
Dbeef heart and lobster from which the bouillon was mede. 1t was
thought that this procedure might give some clue as to what
part of the lobster was responsible for a much greater stimulation
of secretion than occurred with meat.

Method

The haddock, salmon, lobster and scallop were chopped
into pleces approximately .5 com. in size and boiled for six
minutes in 100 c.c. of water in & ouble boiler. ihe 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 and also to give the water in which the food was



boiled as 1t conthined extractives which have very important
effects on the gastric secretion. The bouillon was prepared by
simmering 200 grams of beef heart or lobster previously chopped
into .5 cem. pleces, under direct heat for one-half hour in 400
c.c. of water, followed by cooking in a double boiler for &
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. Dy adding water. ihe

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

compare these foods when most of the water soluble substances

were extracted. ALl the above were warmed to approximately 30°

before feeding. the experiments were started when no secretion
occurred from the pouch or when approximately . 5 c.c. was
obtained in 15 minutes. the secretion was collected hourly and
Tecorded every 15 minutes. The peptic activity wes deterained
by Nirenstein and Schiff's modification of Uett's method and the
free and total acidity by Toppers reggent and phenolphthalein
respectively. & day of normal feeding with the last meal given
at 12100 a.m. always occurred the day before an experiment. rhe
constant dlet of the dog consisted of raw minced beef heart,
oatmeal pooridge, cod liver oil, powdered yeast, milk, salt and
water. Four experiments were performed on most foods;in some
cases extremely similar results were obtained and only three
experiménts were performed. the secretion on raw beef heart

{control) was determined approximately every three weeks.



Kesults

Zsble 1. Gastric secretion on haddock stimulation.

July 22
Fluld  Aclaity  repsin Fluid hclaity  repsin
3 % per 3 per. fotal Free
« " hr. totel Free rower Outpast hr. = hr. rower Output

16.2) 35.1 152 110 25 @985  17.1) 35.1 154 120 154 5405
1a. 118.0
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2.8) 5.4 10 105 400 1360 i) £= ket ok
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Total 54.5 59.9

In table 1 it will be seen that these two experiments
on haddock stimulation express fairly similar results with the
highest secretion occurring in the first hour and second half
bour and the highest acidity in the second hour. The peptic
power increased as the secretion proceeded while the output
decreased.

Zsble 2. Gastric secretion on salmon stimulation

June 29 July 22

Flud feldity  repsin Fludd Actaity  repsin

per § per per § per

hr.  hr. otal Free power Output hr.  hr. Total Free rower Output

1l.2) 20.2 149 121 144 4204 10.7) 25.4 151 125 154 39Ll
18l0( rit ¢

AL A)N\8 106 o 1ok sadr a5 iLBJiS0.0 006 1AL M RNT
B.4( 7.8

7.0) 11.9 149 119 181 2158  5.5) 9.6 150 122 256 2459
4.9 4
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18 1.6

15'66.45

"s' .5 60.9 Total



In comparing the experiments in tsble £ en salmon with
those of table 1 on haddock 1t will be seen that although salmon
produces a greater volume, the course of secretion is similar to
that of haddock with the highest volume in the first hour and 3
econd half hour. The secretion on saluon does not fall off as
repldly s that on haddock &s with the former there is only en
average 21% drop in volume in the second hour while with the latter
there is an aversge S51%.drop in this hour. ine highest total o
and free acidities also occurred in the second hour of salmon
secretion. Tne pepsin course differed somewhst from that with
haddock &s a stizulus in that the lowest peptic activity occurred

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

50 ggest.
Zsble 3. Gastric secretion on scailop stimulation.

ug.19 Avg.21

Flud  heaity  Pepsin Flud hetaity  rvepsin

4 per per § per
hr. * hr. Total Free rower Output hr. hr. rotsl Free rower Output
S e ey Thal s T 1 e el
B812( 2705
s T e e S T L
150 o

5.5) 7.5 150 110 484 630  3.5) 5.4 142 113 500 2900

2.1( 2.4(
1.0 10 755 758 1.8) 1.5 116 72 7Tz 1088
Totel 81.6 e

The secretion produced on scallop stimulation (table 3)
was mueh greater in volume than either haddock or salmon, especially
in the first two hours. ihe output of pepsin was slso extremely
high end particularly so in the second howr. .



Zable 4. Gastric secretion on lobster stimulation.
1

July 10
Fluid heidity  peppth Fluid hciaity  pepsin
per 3 per s per

hr.  hr. Totel Free Yower Uutput  hr. otal Free rower Output

18.7) 41.1 156 14 162 6658 16.) 41.8 15 117 196 8075

az.4( 24.9(
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Lobster (table 4) is seen to stimulste a seeretion similar
to thet of scallop with a very copius secretion of high acid and
pepsin output in the first two hours and en ebrupt fall in vhlume

1n the last two hours.

Zsble 5. Gastric secretion on rew beef heart stimilation.

Juy 2 g4
mug ety repstn Flud ettty repsin

ber'$ per per 3 per

Br. " Br. fotal Free ower Output hr. = Ar. Totel Free rower Gutput

11.2) 24.4 136 119 144 3515  10.6) £4.2 140 120 164 4368
18.3( 12.8(

9.2) 16.6 152 124 209 3469  9.3) 17.5 152 1s4 225  &log
7.4 77
5.5) 6.0 144 108 545 2070  5.6) 5.0 144 107 457 2185
2.7 ( 2.1
e T e R e D e T
ol K
total  49.6 ar.5



In table 5 two of the control experiuents on raw beef
heart are given to demonstrate the normel behaviour of the gastric
glands at these two periods. Although the course of secretion
after beef heart is generally similer to that on the other foods
noticeable differences in certain respects cen be seen, such as
the much smeller voluse of fluld procuced.  similsr comperison,
‘now

x, cannot be made as the £00d was simply in & raw minced stat

sble §. Average figures for volume, acidity and pepsin of gagtric
Zakle & k, salmon, scallop, iobster and beef

Peod  Total  delatey . bepels Duration
Voluse Total power um output Hours Minutes
1 1 xu w VI

scellop 62.2 151 116 &7 22855 5.85

Lobster 77.5 155 122 220 1701 4.10

salmon  63.5 151 115 160 10009 4.15
Heddock 56.5 152 117 258 18451 548

Beef 475 4 u7 a7 10284 4.00

Heart

In table 6 the foods are arrenged in order of the grestest
sversge secretion. The figures, obtained by aversging the
respective figures of all the experiments carried out with each
food, represent in tne case of acidity and peptic power the
aversge concentration per c.c. of the total juice secreted in

four hours. For example, the concentration of a sample of jyice

is multiplied by the respective voluse of julce secreted during
the respective hour, thus obtaining the output. The outpits for
four hours in each experiment are totalled giving the total output.



The totsl putput is then divided by the total secretion for four
hours obtaining thereby the average concentration per c.c. of guice.
The average peptic powers of haddock, beef heart and
lobster do not éiffer greatly while that of scallop is decidedly
higher and that of salmon lower.

he peptic output increases with
the increase in secretion volume with the exception of salmon.

The low concentration and output of pepsin with salmon mey be due
to the high content of fat in the fish. A further possible

effect of the fat may be demonstrated in the small difference
between the first and second hour secretions of salmon (6-8 c.c)
s compared with those of the other f0ods - haddock (18.4 c.c),
lobster (15.7 c.c.) end scallop (14.4 c.c.). Thus, these figures
indicate that the dog either received less mervous stimuletion
frou the food or there was sn inhibition from the fat present.

It was most likely the latter case. The average acidities did

not vary greatly except that lobster showed & very high fre
scidity and raw b

heart @ low total acidity.
Discussion
The above results show that scallpp is decidely the
strongest stimulus for gastric secretion among the foods given
Adenced by the grester output of acid and pepsin. Next in
strength as & stimulus co
& comparative incre:

lobster elthough it did not stimulate

in the peptic power. Haddock end salmon
are weaker stimuli and salmon

ecielly so for pepsin.



¥ In comparing these results on lobster and haddock with
those obteined by Alley 1955 and 1954 on en Armour-pouch dog 1t
will be seen that the findings are generally similar. In 1985
the lobster and haddock were given raw by fistula. Ia 1934 they
were boiled and given by mouth without the water they were boiled in.
In all experiments, including those of the present investigation,
lobster produced a greater volume of secretion and output of pepsin.

In all further respects,i.e., acidity and peptic power, the results

of 1985 and of the present work were similar while those of 1954
showed a decidedly greater concentration of pepsin on lobster than
on haddock and also noticeably higher totel acidity with the former.
It must be pointed out that the foods of 1954 lost some of water
soluble extractives in the water that they were boiled in.

As meat has continuously stimulated much less gastric
secretion than lobster further experiments 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 extracted.

Hesults
Zsble 7. Gastric secretion on lobster or mest bouillon stimulation.
aug.l6  Lobster foulllon e
Voluze Aeidity  pepsin Volume  4cidity  pepsin
per 15 min, Total Free Power Output per 15 min. Total Free Power Output
3.3 122 87 461 1sel 8.8 17 B4 38t 1459
1209 156 128 8 1277 1100 154128 100 1100
1z.8 159 126 117 1497  10.7 154 120 144 1540
6.6 156 120 400 2640 7.0 158 118 282 1974
11 140 104 67 M3 2.0 150 112 57 1154
a2 “

6.9



e sy 2
10008 1, 3t Y SR output ok 16 mtnSotel Free Fover Outout
8.7 120 96 57 218 4.9 125 96 400 1960
1.9 151 120 108 1285  1&.7 155 12l 117 1485
2.9 152 125 245 Tl 2.5 152 124 117 295
1.0 144 100 &% 57 - 500 345
3
20.2

Beef heert end lobster bouillon stimulate secretions
which ere similar in many respects (table 7). After the first
fifteen minutes there is a sudden incresse in voluse. In Che third
fifteen ninutes there is a quick fall in volume with beef heart bouillon
while the secretion on lobster boulllon ressins high. With both
beef heart.and lobster bouillon the total and free acidity, with
exceptionally low values for the first fifteen minutes, rise to &
high value in the second quarter of an hour and maintain & high
level, The courses of the peptic powers sre &lso similer with the
cretory period.

highest values at the beginning and end or the
The peptic output values differ, however, with the highest peptic
outputs for lobster occurring in the fourth fifteen minute period.
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Zable 8.
i
Jobster extracted.
July 27
Volume helaity pepsin
per § pe:
hr. hx- 1‘0!11 Free rower Output
12.5) 21.5 148 114 282 6083
9.0
6.5) 10. 152 114 338 5582
4.1(
£2.0) 3.4 124 91 57 1958
1a4(
W7 W7 T84 548
6.2
Reef
Aug.11
Volume helaity repsin
=
. Total Free rower Qutput
9.5) 16.9 140 112 669 11308
7.4(
:.1{ 11.0 144 119 42 4642
4.3) 8.0 132 100 37 3008
3.7
2 0{ 8.5 114 96 Te: 2587
.6 .8
40.8

Gestric secretion on lobster or beef heart muscle
from whicl er soluble substances have been

hug.17
Volune  Acidity  Pepsin
per & per
br.  br. lotal Free rower Outpul
10.0) 17.8 152 102 4225
7.8(
7.0) 12.2 150 119 245 2989
5.2(
2.5) 4.7 124 88 550 2565
2.2(
14 L6 uz e 7o 1t
6.5
hug.8
Voluse hetdity  repsin
<
. br. zotal Free rower Outpw
10.8) 16.8 142 107 555 8688
5.7) 11.6 144 114 456 5289
5.5(
45 0 128 100 456 312
1.8) 3.5 104 72 T4 2455
et
KRS
8.9

Lobster and meat with some of their water soluble
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 exceptionslly high. In gemeral also the
course of secretion is similar to that obtained when all the

extractives are present and differs greatly with that of the

extractives alone.
Zsble 9. Aversge figures for gustric secretion for lobster end
beef heart bouillon and lobster and beef heart with
without some water sxirestives T

Tolme dotaity  repsin Duration in hrs.
3
Average Totel Free rower Output and minutes
Beefheart
(ram) 47.5 144 L7 217 10284  4.00

Beef bouillon 18.86 141 113 288 4810  1.15
ater

Beef with
extractive:
a0 59.5 187 105 478 18498  4.15
Lobster 77.5 158 122 200 17011 4.10
Lob.bouillon  32.5 154 121 107 6278 1.45
Lobster with

wa

ter
extractives 6.8 145 107 364 3027  4.00
removed.

In comparing these average figures (table ) it will
be seen that the most striking effect of the removal of salts was
to lower both the acidity and volume of secretion &nd increase the
peptic concentration. The peptic output was increased in the
above case only after beef-heart.

The lobster extractives produce a greater secretion
(82,8 c.c.) than those of meat (18.8 c.c.) whereas lobster and

't with the extractives removed produce dose volumes of 39.5 c.ce



1t appeers then that greater capacity

and 6.8 c.c. respectively.
hecording to

to stimulete fluid lies in the salt content.

McLester the ash ( ) 1is greater in lobster than in beef heart.

In addition it msy be observed that the secretion stimulated by
resembles in many respects

the lobster and beef heart extractive
that produced by stimulation of & subcuteneous injection of

histemine in the same dog. For example, there is & similar rise in

volume in the second fifteen minute period, high maximal total

low peptic Thus,

and free acidity and
it seens that the higher the salt content the gr
of this copious secretion of high acid and low pepsin &s in histemine

eqis the output

stimilation which in turn dilutes or modifies the secretion produced
by the part of the muscle which is not extracted with the water.
Also it may be observed that with the extractives removed beef
heart stimulstes a much grester power and output of pepsin then
with the extractives present. Lobser, however, does not behave

similarly.
Zable 10

Volune  Acidity repsin

7 mg. minutes Total Free  rower Output

3.3 106 L 225 g

10.1 150 12 16 161
5.8 148 106 56 212
-9 92 82



BES

Sonclusions

Experiments carried out on a ¥avlov-pouch dog show thati-
1. of scallop, lobster, salmon and haddock, scallop

1s the strongest stimulus for the gastric secretion, especially
S0 with regards to fluid and pepsin. The other foods decrease in
effectiveness as stimuli in the order nemed. Ihe effect of fat
is seen on salmon stimuletion where the pepsin is comparatively

low. the scidities varied little, the free acidity on lobster

being exceptionslly high.
2. It appears that the greater stimulating capacity of
the lobster over that of beef heart lies in the water soluble
extractives of the muscle as extracts of the former produce
spproxinately 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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