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One method of studying gastric secretion in
rats is the collection of gastric content
through a permanent gastric fistula (1, 2).
In these animals gastric secretagogues may be
administered intravenously through a per-
manent cannula placed in the vena cava or
aorta (2—4). We usually infuse a secretagogue
dissolved in normal saline. In most of our
studies, the volume of fluid, infused for 24
hr, is 120 ml/kg of rat body wt (4-6). Ani-
mals infused with saline alone serve as con-
trols and are compared with animals infused
with a similar volume of saline containing a
gastric stimulant (2-6). Does the volume of
infused fluid influence the volume and com-
position of gastric juice collected during the
infusion period? We did not find an answer
to this question in the literature dealing with
gastric secretion in rats. The purpose of the
present experiment was, therefore, to look for
this answer. Rats were infused with various
volumes of normal saline for 24 hr and gastric
secretions were collected, during the whole
infusion period, through permanent gastric
fistulas. Animals, grouped according to in-
fusion volume, were then compared regarding
the quantity and composition of gastric juice.

Materials and Methods. Chronic gastric
fistulas were prepared in male Wistar rats
with average body weight of 360 g (350-380)
and, at the same operation, a polyethylene
tube was implanted in the vena cava of each
animal (2). Secretion studies were performed
in all rats 3 wk after surgery. Prior to the
collection of gastric juice, animals were
fasted for 24 hr but water was allowed as de-
sired. On the morning of the experiment, a
sample of blood was taken from the tail vein
of each rat and the animal was placed in a
modified Bollman cage (7), which permits

free movement of head, legs and tail. The
stopper screw of the gastric cannula was re-
moved for 30 min for the initial drainage of
juice. This first sample was discarded. The
infusion of normal saline into the vena cava
and the collection of gastric content began
simultaneously and lasted 24 hr (2-6). Uni-
form infusion of fluid was obtained by using
an infusion pump (Harvard Apparatus Co.,
Dover, MA). In this experiment we used the
following volumes of normal saline; 60, 120,
180 and 240 ml/kg body wt for 24 hr.
Gastric juice was titrated in 0.5 ml aliquots
using a Radiometer type TTT1 titrator,
TTA3 titration assembly and type ABU1
Auto-Burette unit. The pH was read and the
sample was then titrated with 0.1 ¥ NaOH
to pH 7. Pepsin (8) and electrolytes were also
measured in the gastric samples. Concentra-
tions of Nat and K+ were determined using
an Instrument Laboratories Model 143 flame
photometer. Chloride was measured with a
Buchler Cotlove chloridometer. Hemoglobin
and hematocrit were determined in blood
samples taken before and at the end of
saline infusion. The 24 hr urine volume, col-
lected during the infusion period (9), was
recorded. The results were evaluated by Stu-
dent’s £ test.

Results. Note in Table I that the volume
of infused saline influenced the output of
gastric secretion, HCl, and urine. It did not,
however, affect the concentration of HCI and
pepsin. It is interesting to note that the in-
fusion did not produce an increase in body
weight in any of the rats. A review of the
values of hemoglobin and hematocrit sug-
gests that no marked dilution of the blood re-
sulted from intravenous infusion of fluid.
Differences between the groups of rats are

586



IV FLUID VOLUME AND GASTRIC SECRETION

TABLE 1. Effect of Intravenous Infusion of Normal Saline on Gastric Secretion, Blood Hb and
HCT, Urine Volume and Body Weight of Rats, Bearing Permanent Gastric and Venous Cannulas.®
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Group: A B C D PP
Vol of 24 hr iv
infusion of N NaCl
(ml/kg body wt): 60 120 180 240
Gastric secretion
24 hr output (ml) 6.1+ 45 19.6 + 8.1 280+ 7.3 39.0 + 42 a
24 hr HCI (mEq) 05+ 04 1.3+ 06 19+ 06 27+ 0.7 a
Pepsin (mg/ml) 29 + 6 271 + 4 28 + 2 29 + 4 NS
HCI (mEq/liter) 70 +20 66 =+19 72 4+ 17 68 =+ 10 NS
Na* (mEq)/liter) 58 + 18 57 +23 42 + 7 40 =+ 13 NS
K* (mEq/liter) 17 + 8 18 + 4 19 + 3 20 + 2 NS
Cl- (mEq/liter) 150 =+ 21 139 =+ 11 140 =+16 138 =+ 49 NS
Blood
Hb (g/100 m1)
before infusion 159+ 02 155 + 0.7 162 + 04 145+ 12 NS
after infusion 158 = 0.9 157+ 08 159+ 1.6 148+ 1.9 NS
HCT (%)
before infusion 490+ 15 48.0 + 3.7 490+ 29 440+ 54 NS
after infusion 490+ 3.0 470+ 49 46.0 + 5.6 440+ 53 NS
Urine
24 hr output (ml) 70+ 37 85+ 49 112+ 5.3 190+ 65 b
Body wt
Change after 24 hr
infusion (range, %) —7to —10 —3to -7 —1to—6 Oto—3 N§

*Nine rats in each of four groups; av and SD.

®a, p < .05, A versus B, C and D; B versus D and C; C versus D. NS, p > .05, no significant dif-
ference between four groups. b, p << .05, A and B versus D; C versus D.

statistically evaluated in Table I.
Conclusions. Gastric secretion studied in
the present experiment was interdigestive,
spontaneous, gastric secretion. This secretion,
in the rat, is known to represent a definite
cephalic phase (10) and, being vagus de-
pendent, is totally suppressed by vagotomy
(4). Spontaneous gastric secretion in the
rat can be influenced by the volume of in-
travenous fluid. The present experiment
demonstrated that this influence is limited to
the volume of secretion and to the output of
some components of the juice. The volume of
intravenous infusion did not significantly
affect the concentration of HCl and pepsin.
This is an interesting observation, considering
the fact that such volumes as 180 and 240
ml/kg body wt/24 hr represented a marked
load of fluid. The organism of the rat ap-
pears to have some defense mechanism
against the unusually high load of intravenous

saline. The secretion of gastric juice and urine
does not remove the infused fluid. If we
consider, for example, the group of rats re-
ceiving 240 ml/kg body wt/24 hr, the aver-
age load of saline per rat was 86.4 ml in
24 hr. The average output of measured fluid
was only (39.0 + 19.0) 58.0 ml. About 28.0
ml or more was, therefore, not accounted for
as the rats of this group did not gain any
weight. Most of this fluid was probably lost
through the lungs and skin, but this was
not determined.

This short experiment demonstrates the
effect of intravenous fluid load on gastric
secretion in the rat. The information obtained
may be useful for planning an experiment
in which a gastric secretagogue, dissolved in
normal saline, is administered for a prolonged
period of time.

Summary. Rats bearing permanent can-
nulas of the stomach and of the vena cava
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vein, were infused with various volumes of
intravenous saline for 24 hr. Gastric secre-
tion and urine were collected during the
infusion period. Blood was sampled before
and after infusion for determination of hemo-
globin and hematocrit. Volumes infused to
four groups of rats were 60, 120, 180 and 240
ml/kg body wt/24 hr, respectively. Out-
puts of gastric juice volume, HCI, and urine
were affected by the volumes of infusion.
Concentrations of HCl and pepsin remained
constant, even after a marked load of intra-
venous saline. Body weight of the rats did
not increase following the 24 hr infusion.
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