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With the peanut preparation evaluated in the present double-
blind trial on 92 haemophiliacs no favourable effect on bleeding
could be observed. Based on these findings we would propose
to refrain from recommending peanuts or their extracts as a
haemostatic agent to haemophilic patients until definite proof
of the beneficial effect of a given peanut preparation to the
control of haemophilic bleeding is presented.

Summary

The haemostatic value of an aqueous extract of raw ground
and hexane-defatted peanut kernels was evaluated in 92 severely
affected haemophilic patients during a six-months double-blind
trial. With the criteria selected, no statistical proved benefit
,on the bleeding incidence could be demonstrated during the
-"-active" treatment.
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Effect of Vagotomy on Gastric Acid Secretion Stimulated by
Pentagastrin and Histamine
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The study of human gastric acid secretion has been hindered
by lack of a readily available agent which has the properties of
gastrin and which can be administered to man with safety.
Hog antral mucosa has provided a source of gastrin for animal
experimentation, but until isolated in a pure form by Gregory
and Tracy (1964) gastrin has not been available for use in man.
The production of pure gastrin on a commercial scale has not
proved practicable. However, since the introduction of a syn-
thetic substance known as pentagastrin (Peptavlon, I.C.I.) the
physiological properties of gastrin can be studied. This is a
pentapeptide with a terminal tetrapeptide which appears to be
the physiologically active constituent of gastrin (Tracy and
Gregory, 1964).
The present investigation was undertaken to compare the

effect of vagotomy (with pyloroplasty) on the maximal gastric
responses to stimulation by histamine and by pentagastrin.
Histamine has been widely used to study acid secretion, but it
may now be superseded by pentagastrin. It is therefore
important to determine if the results of investigations with
pentagastrin can be compared with those of previous work with
histamine.

Method of Study

Fifteen patients with uncomplicated chronic duodenal ulcer
were studied before and after total vagotomy with pyloroplasty.
Before operation the maximal acid responses to histamine and
to pentagastrin were measured on two separate days. Seven to
10 days after operation an insulin test was performed to con-
firm the completeness of vagotomy, and the two tests with

histamine and pentagastrin were then repeated on successive
days.

All secretory tests were carried out in the morning after an
overnight fast. Before operation a 16 French gauge nasogastric
tube was passed into the most dependent part of the stomach
under x-ray control. In the postoperative tests use was made
of a double-lumen feeding gastrostomy tube for collection of
the gastric secretions. The tube was placed at operation with
one limb in the dependent part of the stomach and the other
in the duodenum (Burns and Menzies, 1966). In all tests
gastric juice was aspirated continuously by an electric pump
at a subatmospheric pressure of 5 cm. Hg, and the patency of
the tube was checked at frequent intervals throughout each
test. The aspirations were collected in 15-minute samples and
their total acid content in mEq was measured by titration with
0.1N NaOH to the phenol red end-point (pH 6.8-8.4).
In each test two 15-minute specimens of basal secretion were

collected after aspiration of the fasting juice. The tests then
continued as follows:
Maximal Histamine Response.-Histamine acid phosphate was

infused intravenously at a rate of 40 pg./kg./hour (Lawrie et al.,
1964) for 120 minutes. The maximal response was taken as the
sum of the four consecutive samples giving the highest total.
Maximal Pentagastrin Response.-Pentagastrin was infused

intravenously at a rate of 6 pg./kg./hour for 90 minutes, which is
sufficient to give a steady level of secretion (Multicentre Pilot Study,
1967). The maximal response was calculated as for the histamine
test.

Insulin Test.-Soluble insulin, 0.25 unit/mg., was injected in a
single intravenous dose and completeness of vagotomy was accepted
if the concentration of acid in the next two hours failed to rise by
more than 20 mEq/litre above the basal concentration.
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Results
Table I shows the maximal response to histamine and

pentagastrin before and after vagotomy in each patient. All
15 patients showed a substantially reduced response to both
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agents after vagotomy. The reduction in the response due to
vagotomy is usually expressed as a percentage of the preopera-
tive value, and the result of this calculation is shown for each
patient in Table II. The mean reduction in the histamine
response (66.40%) does not differ significantly from the mean
reduction in the pentagastrin response (61.5%). The correla-
tion between the two reductions is shown in the Chart and is
statistically significant (P<O.OO1).
Some of our results with pentagastrin formed part of an

investigation into the effects of vagotomy on gastric acid secre-
tion elicited by pentagastrin (Multicentre Study, 1967).

TABLE 1.-Maxz'mal One-hour Gastric Acid Secretion in Response to
Intravenous Histamine and Intravenous Pentagasirin Before and After
Total Vagotorny

Maximal Gastric Acid Secretion (mEq/hour)
Case
No. Before Vagotomy After Vagotomy

Histamine Pentagastrin Histamine Pentagastrin

1 49-3 46-3 13-8 13-0
2 25-4 41-5 3-8 9-5
3 38-3 27-8 19-4 18-5
4 36-7 32-0 1-9 0-5
5 34-9 34-6 4-6 3-2
6 28-1 28 1 16-1 18-4
7 13-7 23-1 8-8 18 4
8 26-6 35-2 12-9 21-3
9 59-2 51-8 36-7 19-8
10 46-5 47-2 26-1 26-9
11 41-8 63-7 27-0 39-1
12 40-3 40 1 7-9 10-6
13 43-9 48-9 6 2 8-0
14 19-2 25-3 1-3 8-0
15 29-0 35-9 1-7 1-6

Mean 35-5 38-8 12-6 14-4
S.D. 12-1 11-3 10-7 10-3

TABLE II.-Percentage Reduction in Maximal Gastric Acid Secretion After
Vagotomy in Response to Intravenous Histamine and Intravenous
Pentagastrin

% Reduction in Maximal Acid Secretion after Vagotomy
Case No._.

Histamine Stimulation Pentagastrin Stimulation

1 72 72
2 85 77
3 49 32
4 95 98
5 87 91
6 50 35
7 36 20
8 52 39
9 38 62
10 44 43
11 35 38
12 80 74
13 86 83
14 93 69
15 94 96

Mean 66-4 61 9
S.D. 23-4 25-5
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Correlation of percentage reduction after vagotomy of
Pentagastrin- and histamine-stimulated maximal gastric acid
secretion. The correlation coefficient is + 0.89 (P<0.001).
The equation for the regression line is y=0.968x ±2.37.

Discussion

This investigation shows that vagotomy reduces the maximal
gastric acid secretory response to pentagastrin and to histamine
by similar proportions. A similar finding has been reported by
Jepson and Johnston (1967) in a study of the effects of vago-
tomy on Histalog- (ametazole hydrochloride) and pentagastrin-
stimulated acid secretion. Their observations contrast with the
results of a previous study from this centre (Barabas et al.,
1966) in which a hog antral mucosal extract of gastrin (Leo)
was used instead of pentagastrin. In that study the reduction
in acid secretion after vagotomy was 600% with histamine and
only 33% with the mucosal extract. A similar observation has
been made by Weir et al. (1966). Bank et al. (1967), in a study
of patients after vagotomy, state that the pentagastrin response
is greater than the histamine response. The implication that
the pentagastrin response is reduced less than the histamine
response was not substantiated, since no tests with pentagastrin
were carried out before vagotomy. In a Multicentre Study
(1967) of the effects of vagotomy on the maximal acid secretory
response to pentagastrin a mean reduction of 62% was found
after vagotomy, but measurements of histamine-stimulated acid
secretion were not made.
Comparison of the results of our earlier study (Barabas et al.,

1966) and the present one suggests a difference between the
properties of the synthetic pentapeptide and the mucosal
extract. This is supported by the work of Neely (1967), who
made a direct comparison of the effect of these two agents on
alimentary motility and found a difference in the response of
the small intestine. Our present results with pentagastrin con-
form more closely with the observation of Welbourn and Burns
(1964) that vagotomy in man reduced by 67% the acid output
to endogenous gastrin after perfusion of the stomach with a
meal extract.

Unlike histamine, pentagastrin has minimal side-effects and
seems likely to supersede it in the measurement of gastric acid
secretion. Our present study allows the practical conclusion
that the results with pentagastrin are closely comparable to those
following histamine stimulation both before and after vagotomy.

Summary

Maximal gastric acid secretion in response to intravenous
infusions of pentagastrin (Peptavlon) and histamine has been
measured before and after complete surgical vagotomy in 15
patients with chronic duodenal ulcer. After vagotomy the
response to both stimulants was reduced by similar proportions.
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