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An assessment of the augmented histamine test
in the diagnosis of peptic ulcer

Correlations between gastric secretion, age and sex of patients, and
site and nature of the ulcer

J. H. BARON1

From the Institute of Clinical Research, Middlesex Hospital Medical School, London

EDITORIAL SYNOPSIS Patients with peptic ulcer, radiologically negative dyspepsia, and gastric
carcinoma have been studied with the modified augmented histamine test described in the previous
paper. For each disease a range of values is presented and compared with the normal range, taking
account of age and sex. The test may be of diagnostic value because comparison of an observed
result with the ranges presented may show that a disorder, for example duodenal ulcer, is almost
certainly present or almost certainly not present. Thus, in duodenal ulcer about half the values of
peak acid output were above the normal range, and there was a threshold figure for peak acid
output below which patients with duodenal ulcer were not found. There was a gradient for peak
acid output in patients with ulcers at different sites so that ulcers in the body of the stomach < near
the angulus < prepyloric < duodenal ulcers. Normal acid output did not exclude carcinoma of
the stomach. Abnormally high basal or peak acid output in patients with dyspepsia but negative
barium meals may suggest the presence of peptic ulceration.

The previous paper (Baron, 1963) described a
standardized technique for measuring basal and
maximum gastric secretion, and presented the range
of these measurements (volume, acidity, acid output,
parietal and non-parietal components) in a normal
population, analysed for differences of age and sex.
This paper presents a similar analysis for patients
with duodenal ulcer, gastric ulcer, radiologically
negative dyspepsia, and carcinoma of the stomach.
The diagnostic value of these tests and their
theoretical interpretation are discussed in the light
'Leverhulme research scholar

of this analysis. The numbers of patients with the
various diseases are shown in Table I together with
the numbers of each sex, the mean and range of
age, and the mean length of history.

DUODENAL ULCER

The 70 patients with duodenal ulcer all showed on
barium meal radiographs an actual ulcer crater or
duodenal deformity due to past or present duodenal
ulceration. The diagnosis was confirmed surgically
in 11 patients (perforation two, gastrectomy nine)
and in one patient at necropsy. During the period

BLE I
CLASSIFICATION OF PATIENTS STUDIED WITH AUGMENTED HISTAMINE TESTS BY DISEASE,

SEX, AGE, AND LENGTH OF HISTORY

Age (years)

Mean ± S.E. (Range)

Length of History (years)

Mean + S.E. (Range)

Duodenal ulcer d

Gastric ulcer d

Radiologically negative dyspepsia d

Carcinoma of the stomach C

No. of Patients

SO
20
20
23
12
8
3

46-1 + 1-8
44-7 ± 2-7
542 ± 3-1
57 9 ± 2-3
48-6 ± 3-1
49-2 ± 6-2
63-7 ± 3-7
59

(14.70)
(21-68)
(23-73)
(45-76)
(27-59)
(17-72)
(55-70)

243

106 ± 1-4
7-4+ 15
8.5 + 1.9
6-1 ± 6-1
5S8 ± 1-4
6-7 ± 2-1
2.8 ± 1-4
<1

(<1-31)
(< 1-22)
(< 1-31)
(< 1-27)
(<1-15)
(< 1-16)
(< 1-6)

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.4.3.243 on 1 S

eptem
ber 1963. D

ow
nloaded from

 

http://gut.bmj.com/


244 J. H. Baron

of this study no radiological diagnosis of duodenal
ulceration was disproved at necropsy or laparotomy.
The tests were done soon after the patient's

admission, and at a time when the patient was
having, or recently had, symptoms for the ulcer.
In 13 patients the test was repeated a further one
to four times in a study of the repeatability of various
measurements of gastric secretions. For the purposes
of statistical analyses that test was selected in which
the peak acid output was highest. In no case did the
test produce any exacerbation of symptoms or any
complications such as haemorrhage or perforation.

RESULTS Table II shows the basal and histamine
peak secretion expressed as volume of juice, acidity,
acid output, postulated parietal and non-parietal
components. Table III shows the volume ofjuice and
acid output in the various other periods of time after
histamine for the convenience of those who use or

wish to use any of these measurements. The results
are broken down by age and sex (above and below
30 years) as was the normal range.

Age Unlike the gastric secretion of normal
subjects, the acid output does not decrease signifi-
cantly (P > 0-1) with age either in men (basal acid
output, r = + 0-08; peak acid output, r = + 0 09)
or in women (basal, r = + 0 23; peak, r = - 0.14)
(Fig. 1), nor is there any significant difference in
either sex between the basal or peak acid outputs
over and under the age of 30 years.
Sex As in normal subjects, male patients with

duodenal ulcer can secrete more acid than women.
For basal secretion this difference is of doubtful
significance (0.05 < P < 0 1), but for peak secretion
the differences are highly significant for volume
(P < 0.05), acidity (P < 0-02), acid (P < 0.01), and
parietal component (P < 0-01). Under the age of
30 there is no significant sex difference in either basal
or peak acid output (Table IV).
Length of history In this series there was no

significant correlation between acid output (basal or
peak) and duration of symptoms either in men (basal,
r = + 0-15; peak, r = + 0-17) or in women (basal,
r = - 0-33, peak, r = + 004).

3LE II
BASAL AND PEAK HISTAMINE SECRETION IN PATIENTS WITH DUODENAL ULCERS

Men

All Ages (50 Patients) <30 Years (7 Patients)

Range Mean S.D. S.E. Range Mean S.D. S.E.

3 30 Years (43 Patients)

Range Mean S.D. S.E.

Basal secretion
Volume of juice (ml.lhr.)
Acidity (mEq. HCl/l.)
Acid output (mEq. HCl/hr.)
Parietal component' (ml.lhr.)
Non-parietal component' (ml./hr.)

Peak histamine secretion
Volume of juice (ml./hr.) 180-536 352.9
Acidity (mEq. HCI/L.) 85-144 124-8
Acid output (mEq. HCI/hr.) 15-0-66-6 42-0
Parietal component' (ml./hr.) 107-420 277-7
Non-parietal component' (ml./hr.) 34-123 62-1

89-44 12-65 234-536 363-1
14-54 2-06 108-139 127-9
13.13 1.86 302-560 429
83-72 12-08 194-372 279-6
19.09 2-76 34-94 60-9

94 74 35.80 180-520 351-2
9.19 3-47 85-144 124-3
9-43 3-57 15-0-66-6 41-8

64-93 24-54 107-420 277-3
22-08 8-34 35-123 62-3

Women

Basal secretion
Volume of juice (ml./hr.)
Acidity (mEq. HCI/I.)
Acid output (mEq. HCI/hr.)
Parietal component' (ml./hr.)
Non-parietal component' (ml./hr.)

14-97
0-76
0 0-5 7
2-43
4-40

489
425
2-2

19-2
194

Peak histamine secretion
Volume of juice (ml./hr.) 176-648 294-2
Acidity (mEq. HCI/I.) 62-139 117-7
Acid output (mEq. HCI/hr.) 18.8-82.6 32-0
Parietal component' (ml./hr.) 152-537 214-0
Non-parietal component' (ml./hr.) 37-127 58 1

'Calculated from the formula of Hunt (1950).

5.32 28-28 35-54
23-81 5.32 28-55
1-78 040 07-30

12-73 2.85 9-25
9.93 2-22 11-38

450
40.7
1-7

15-3
21-5

94.73 21-18 210-374 304.7
11-29 2.52 103-125 116-0
13-20 2 95 23-4-350 29-7
82-81 18-52 158-232 202-3
21.95 4 91 47-75 68-7

13-172
2-106
0 1-17 9
5-122
9-51

61-9
529
3-6

29-3
22-2

34.99 5S05
26-39 3.73
370 053

2453 3-54
9.49 1.37

37-155
42-100
0.8-9 9
4-75
15-45

703
63-9
3.7
303
23.1

37-51 14-18
21-10 7.97
2-89 1-09

19-87 7-51
10-19 3-85

13-172 60-4
2-106 51-1
0-1-17-9 3-6
5-122 29-1
9-51 22-1

34.33 5-36
26-73 4-08
3-48 054
2523 3.94
9-36 1-46

All Ages (20 Patients)

Range Mean S. D. S.E.

88-44 13.49
1517 2.31
13-63 2-08
86.53 13-51
18-52 2-89

<30 Years (3 Patients) 9 30 Years (17 Patients)

Range Mean S.D. S.E. Range Mean S.D. S.E.

14-97
0-76
0 0-5 7
2-43
4-40

49-6
42-8
2-3
19-9
19-0

779 450
11-08 6-39
0-96 0.56
6-96 4-02
11-58 6-69

69-16 39.93
9-42 5.44
4-82 2-78
30-80 17-78
16-84 9-72

25.52 6-19
2540 6-16
1-88 0.45

13-37 3-24
9.56 2-32

98-27 23-83
1158 2-81
14-13 3.43
9119 22-12
22-23 5.39

176-648 292-4
62-139 117-9
18-8-82-6 32-4

152-537 214-0
37-127 56.3
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An assessment of the augmented histamine test in the diagnosis ofpeptic ulcer

TABLE III
VOLUME OF JUICE AND ACID OUTPUT IN VARIOUS PERIODS AFTER HISTAMINE

IN PATIENTS WITH DUODENAL ULCER

All Ages (50 Patients)

Range Mean S. D. S.E.

< 30 Years (7 Patients) 3 30 Years (43 Patients)

Mean S.D. S.E. Range Mean S.D. S.E.

Volume ofjuice (ml.)
0-60 min. 147-448 296 76-0 10.8 205413 300 67-1 254 147-448 291 90.4 13-8
0-45 min. 116-342 234 62-3 8-9 154-341 236 55-9 21-1 116-342 234 63-3 9-8
2X 15-45 min. 180480 336 79-5 11-4 234-412 326 60-1 22-7 180480 338 82-2 12-7
4X peak 15 min. 192-600 396 101-2 14-5 248-540 389 95.6 36-1 192-600 397 102-0 15-7

Acid output (mEq. HCI)
0-60 min. 114-58.1 34-2 11-70 1-65 282-45-9 34-8 8-43 3-18 114-58.1 34-1 12-17 1-86
0-45 min. 9.343.6 26-9 8-83 1-26 174-36.8 26-8 6-39 2-41 9-3-34-6 26-9 9-14 1-41
2X 15-45 min. 15-0-66-6 40-2 12.36 1-77 30-2-50-2 39-6 7-98 3-01 15-0-66-6 40.3 12.92 1 99
4X peak 15 min. 164-90.8 47-6 1589 2.25 31-2-60-0 48-2 10-44 3.95 164-90-8 47.5 16-64 254

Women

All Ages (20 Patients) < 30 Years (3 Patients) S 30 Years (17 Patients)

Range Mean S. D. S.E. Range Mean S. D. S.E. Range Mean S. D. S.E.

Volume ofjuice (ml.)
0-60 min. 125-575 243 88-0 19.7 169-287 245 54-1 31-2 125-575 242 92-6 22-5
045 min. 108429 186 669 15-0 152-249 210 41-7 24-0 108429 182 69-6 16-9
2X 15-45 min. 166-648 259 102-9 23-0 210-282 252 30-6 17-7 166-648 260 110-9 26-9
4X peak 15 min. 184-712 345 118-6 26-5 240-468 352 93-1 538 184-712 343 125-6 305

Acid output (mFq. HCI)
0-60 min. 12-1-707 25-6 11-79 2-63 17-1-30-5 24-1 5-41 3-13 12-1-707 25.9 12-57 3.05
045 min. 4-8-51-7 19 5 9.04 2-02 156-24.5 20-6 3-69 2-13 4-8-51-7 19-3 9-66 2-34
2X 1545 min. 9.6-82.6 28-9 14-60 3-26 234-35.0 28-4 4-87 2-81 96-82.6 29-0 15-70 3-81
4X peak 15 min. 21-2-90-4 36-9 13-61 3.04 26-8-38-4 32-7 4-71 2-72 21-2-90-4 37-6 14-50 3.52

TABLE IV
SIGNIFICANCE (P) OF THE DIFFERENCE BETWEEN MEN AND WOMEN OF MEAN

GASTRIC SECRETION ANALYSED BY AGE AND DIAGNOSIS

Basal Peak

Volume Acidity Acid Components Volume Acidity Acid Components
Output Output

Parietal Non- Parietal Non-
parietal parietal

X
X
X

X X X
X X X
<0-1 X X

<0-1 X <0.1 <0.1
X X X X
<0*05 X <0.1 X

X <0.01 X <0*05 <0-01 <0-01
X X X X X X
<0-05 <0-01 X <0-01 <0-01 <0-01

X <0 05 <0-02 <0-01 <0-01 X
X X X <0.1 X X
X <0 05 X <0-001 <0-02 X

Gastric ulcer
All sites X
Body <0 1
Angulus X
Prepyloric X
Gastric and duodenal X

<0-02 <0-01 <0-02 X
<0-05 <0-02 <0-05 X
X X X X
X X X X
X X X X

<0-001 <0-001 <0-001 <0-001 X
<0.01 <0 001 <0 001 <0-001 X
<001 <005 <0001 <001 X
X X X X X
<0-001 <005 <0-001 <0-001 X

Radiologically negative dyspepsia
All ages X
> 30 yr. X

X X X X X X X X X
X X X X X X X X X

Men

245

Normal subjects
All ages
< 30 yr.
> 30 yr.

Duodenal ulcer
All ages
< 30 yr.
> 30 yr.
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FIG. 1. Peak acid output (P.A.O.) related to age in 20
normal women (o), P.A.O. = - 044 age + 314;
r = - 071, P < 0001 and 20 women with duodenal
ulcer (x), r = - 014, P > 01.

Differences from normal Over the whole range
of age patients with duodenal ulcer produce about
twice the normal acid output, whether at basal or
peak rates of secretion. There is a threshold figure
of peak acid output below which patients have not
developed duodenal ulceration. There is no threshold
of basal acid output below which patients had not
developed duodenal ulceration. Under 30 years basal
and peak acid outputs of patients with duodenal
ulcer are not significantly different from normal.
Because of the decrease in acid output with age in
normal subjects but not duodenal ulcer patients,
significant differences (P < 0.001) appear in the
older age groups in both sexes for peak volume of
juice, acidity, acid output or parietal component
volume, and for basal secretion (Table V).

GASTRIC ULCER

The diagnosis of gastric ulcer was made in all 43
patients by the finding of an ulcer crater at barium
meal examination. This diagnosis was confirmed by
gastroscopy in 15 patients, and surgically in nine
(perforation one, gastrectomy eight). During the
period of this study no radiological diagnosis of
gastric ulceration was disproved at gastroscopy,
laparotomy, or necropsy. The gastric ulcer was
classified by site as in the body of the stomach, near

TABLE V
SIGNIFICANCE (P) OF THE DIFFERENCE FROM NORMAL OF MEAN GASTRIC SECRETION

OF PATIENTS WITH VARIOUS DISEASES ANALYSED BY AGE AND SEX

Basal

Volume Acidity Acid Components
Output

Parietal Non-
parietal

Peak

Volume Acidity Acid Components
Output

Parietal Non-
parietal

Duodenal ulcer
< 30 yr. 7
>30 yr. 43

V< 30yr. 3
> 30 yr. 17

Gastric ulcer
All sites d 22

23
Body d 13

14
Angulus 6

96

Pre-pyloric d 3
93

Gastric and
duodenal cd 5

5

Radiologically negative d.
>30yr. 3 10

9 8

Carcinoma ofstomach
> 30yr. d 3

e 1

X
<001
X
<005

X
X
X
X
X
X
X
X

<0-1
<001
X
<0001

X
X
X
X
X
X
X
X

X
<0 001
X
<0001

X
X
X
X
X
X
X
X

X
<0-01
X
<0001

X
X
X
X
X
X
X
X

X
<0-001
X
<0-01

X
<0-02
X
<005
X
<0-1
X
<0-02

X
<0-001
X
<0-001

X
<0-1
X
X
<0-1
<001
X
<0-001

X
<0-001
X
<0001

X
X
X
X
X
X
X
X

X
<0-001
X
<0-001

X
X
X
X
X
<0 1
X
<0-01

X
<0-001
X
<0-001

X
X
X
X
X
<005
X
<0-001

X
X
<0-02
<0001

X
<0-001
X
<001
X
<0001
X
<0-001

X X X X X X X X X X
X X X X X X X X X X

!yspepsia
X X X X X X X X X X
X <0-1 X <0 1 X <0-01 X <0-02 <001 <0-01

X X X - - X X X - -

40-

° 30-

'UW

O 0
E
v

*0
0.j
8 20-

-

No. of
Patients

246
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An assessment of the augmented histamine test in the diagnosis ofpeptic ulcer

the angulus, or prepyloric, by consideration of the
radiological, gastroscopic, and operative findings.
Eight of the 43 patients (19%) had active gastric
ulcers and radiological evidence of previous
duodenal ulceration. Two of these eight patients
later had partial gastrectomies and both had
duodenal scarring from old ulceration, in addition
to their more recent gastric ulcers.
The tests were done while the patients were being

treated medically for their ulcers. In three patients
the test was repeated, and the test with the higher
peak acid output was chosen.

RESULTS Tables VI and VII show the basal and
histamine peak secretion in the 20 men and 23
women with gastric ulcer, as well as in normal
subjects over 30 years. These values are analysed by
site of ulcer and whether accompanied by duodenal
ulcer. The significance of difference from normal and
from each other of all these types of gastric ulcer is
also shown.
Age There is no significant correlation (P > 0 1)

between the acid output and the age of patients with
gastric ulcer in men (basal acid output, r = + 0 1 5;
peak acid output, r = - 0.07). In women there is

also no significant correlation between age and
peak acid output (r = - 027, P > 01), but basal
acid output decreases significantly with age
(r = - 060, P < 0 01).
Sex Male patients with gastric ulcers (all sites)

can secrete more acid than women (Table IV). For
basal secretion these differences are significant only
when the ulcer is in the body of the stomach. For
peak secretion the sex differences are highly
significant for all sites of gastric ulceration except
prepyloric. There are no significant differences
between the sexes in the secretion of non-parietal
component.
Length of history In this series there was no

significant correlation between either basal or peak
acid output and duration of symptoms either in men
(basal, r = - 008; peak, r = + 0.15) or in
women (basal, r = - 010; peak, r = -011).

Differences from normal The values for patients
with gastric ulcer have been compared with the
range in normal subjects over 30 years of the same
sex (Table V). The small size of the normal series
makes it impossible to compare the patients with
the control subjects decade by decade. In men with
gastric ulcer there is no significant difference from

TABLE VI
BASAL AND PEAK HISTAMINE SECRETION IN 20 MEN WITH GASTRIC ULCER,

12 MEN WITH RADIOLOGICALLY NEGATIVE DYSPEPSIA, AND THREE MEN WITH GASTRIC
CARCINOMA COMPARED WITH 16 NORMAL MEN ALSO OVER 30 YEARS

No. of Volume ofJuice Acidity Acid Output Parietal Component' Non-parietal
Patients (mi./hr.) (mEq. HCI/l.) (mEq. HCl/hr.) (ml./hr.) Component'

(ml./hr.)

Basal Secretion
Normal men S 30 yr.
All gastric ulcers
Body of stomach ulcers
Angulus ulcers
Prepyloric ulcers
Body of stomach ulcers

+duodenal ulcer
no duodenal ulcer

Radiologically negative
dyspepsia All ages

3 30 yr.
Carcinoma of stomach

Peak histamine secretion
Normal men 9 30 yr.
All gastric ulcers
Body of stomach ulcers
Angulus ulcers
Prepyloric ulcers
Body of stomach ulcers
+ duodenal ulcer
no duodenal ulcer

Radiologically negative
dyspepsia All ages

3 30 yr.
Carcinoma of stomach

16
20
13
4
3

3
10

12
10
3

16
20
13
4
3

35-6± 5-0 (10-80)
453± 7-3 (13-135)
46-9± 8-9 (16-73)
40-0±10-3 (16-73)
37-0± 2-6 (31-42)

28-3± 5-7 (0-71)
356± 6-4 (0-99)
37-2± 9-2 (0-99)
22-0± 2-0 (17-28)
46-7± 9-4 (27-67)

64-3±29-8 (13-135) 453±15-7 (7-65)
41-7± 6-6 (14-83) 34-8±10-9 (0-99)

43-5±11-2 (10-152)
45-9±13-6 (10-152)
55-7±19-0 (28-102)

36-6± 6-2 (3-76)
37-0± 7-6 (3-76)
30-0±13-1 (0-55)

1-0±0-3 (0-0-3-8)
1 9±0 5 (0 0-8 8)
2-2±0-7 (00-88)
1 0±003 (0.3-2-0)
1-8±0-5 (0-8-2-8)

3-9±2-1 (0-1.-8)
1-7±0-6 (0-0-6-5)

2-1±0-8 (00-54)
2-3±1-1 (0-1-11-6)
2-3±1-4 (0 0-5-6)

10-3 ± 2-2 (2-32)
16-4± 3-4 (2-65)
18-3 ± 5-0 (2-65)
10.8± 2.9 (5-20)
15-7±2-6 (10-16)

30-0±15-1 (3-65)
14-8± 4-0 (244)

17-8± 65 (3-83)
19-0± 7-9 (3-38)

14-0±2-0 (4-30)
17-4±2-2 (643)
17-9±3-1 (643)
16-6±3-4 (9-28)
159±2-2 (14-19)

19-7±7-0 (10-37)
17-4±3-4 (6-43)

154±3-0 (3-39)
16-4±3-5 (3-39)

198-9+21-4(38-360) 88-2+ 9-1(10-136) 18-7±3-2(0-3-45-0) 138-9±19-2(24-297) 53-8± 7-2(21-141)
235-4±19-6(80-386) 101-2± 5-3(36-134) 22-6±2-2(2-6-39-6) 1551 ±14-3(27-256) 61-4± 7-0(29-126)
216-8±25-7(80-386) 98-7± 7-1(36-134) 20-6±2-7(2-6-33-6) 141-3±17-6(27-239) 57-5± 9-1(29-126)
293-5±31-1(210-368) 1135± 3-4(105-124) 29-2±2-2(22-2-34-4) 199-1 ± 16-7(148-241) 63-6± 10-8(42-93)
238-7 ±30-2(172-300) 95-7±14-8(76-132) 22-4 ±7-1(12-0-39-6) 156-5+41-0(93-256) 757±18-9(34-113)

3 244-7±13-2(218-274) 112-0±11-4(85-132) 25-4±2-8(18-6-29-4) 170-3±15-8(133-197) 44-0± 5-5(34-57)
10 208-4±32-7(80-386) 94-7± 8-1(36-134) 19-2±3-3(2-6-33-6) 132-5±21-6(27-239) 61-5±11-4(29-126)

12
10
3

194-8±29-0(50-346) 98-8±11-4(30-141) 21-2±4-2(0-8-47-9) 142-7±26-7(13-309) 43-9± 6-0(17-97)
191-8±11-0(50-346) 90-5±12-1(30-140) 19-9±5-0(0-8-47-9) 135-3±32-5(13-309) 47-3± 6-7(17-97)
167-3 ± 55-2(54-288) 63-7±26-0(0.97) 13-9±7-2(0-0-27-0) - -

'Calculated from the formula of Hunt (1950).
The figures given are the mean, the standard error of the mean, and the range. Results in italics are significantly different from normal (P <0-05).
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TABLE VII
BASAL AND PEAK HISTAMINE SECRETION IN 23 WOMEN WITH GASTRIC ULCER,

NINE WOMEN WITH RADIOLOGICALLY NEGATIVE DYSPEPSIA, AND ONE WOMAN WITH GASTRIC
CARCINOMA COMPARED WITH 15 NORMAL WOMEN ALSO OVER 30 YEARS

No. of Volume ofJuice
Patients (ml./hr.)

Acidity Acid Output Parietal Component'
(mEq. HCI/I.) (mEq. HCl/hr.) (ml./hr.)

Basal secretion
Normal women 9 30 yr.
All gastric ulcers
Body of stomach ulcers
Angulus ulcers
Prepyloric ulcers

Lesser curve ulcers
+ duodenal ulcer
no duodenal ulcer

Radiologically negative
dyspepsia all ages

3s30 yr

Carcinoma of stomach

Significance of difference
(P) between ulcers of

Body/angulus
Body/prepyloric
Angulus/prepyloric
Lesser curve + -

duodenal ulcer

15

23
14
6
3

29-9± 6-3(2-90)
32-6 ± 3-9(6-84)
28-9±4.2(6-70)
37.7±9-8(16-84)
393 ± 86(19-54)

15-6±4-0(0-54)
17-0±2.8(0-41)
13-5±3.8(0-40)
198 ± 36(10-34)
27-3 ±66(13-41)

0.5±0-2(0-0-2.1)
05 ±0-1(0-0-2-2)
0.3 ±04(0 0-0 6)
0.6±0-4(0.3-Il1)
1.2±0-5(0-2-2-2)

5-8 ± 15(1-22)
79± 1-1(1-22)
6-3± 1-2(1-17)
8-5±1-8(3-16)
134± 3-9(5-22)

8-6± 1-5(1-20)
15.7±2 0(3-39)
14.4±2.2(3-33)
16-4±4-8(5-39)
19-7±3-6(12-28)

5 30-4± 10-2(6-70) 16-4±5.6(2-34) 0-3±0-1(0-1-0-5) 6-0±2-7(1-12) 15-3±4-9(3-39)
15 31-9±4-5(6-84) 15-1±3.4(0-40) 0-5±0-1(0-0-1-6) 7-4±1-2(2-16) 14-9±2-3(5-25)

9
8
I

38-6± 120(4-123)
40-7± 14-4(4-123)
S

14/6 n.s.
14/3 n.s.
6/3 n.s.

5/15 n.s.

35-5±7-1(12-64) 1.6±0-6(0-1-4.7) 13.8±4.3(1-38)
31-4±6-8(12-62) 1-4±0-6(0-1-4-7) 13-6±4-8(1-38)
30 0-2 1.1

n.s.
n.s.
n.s.

n.s.

n.s.
<0-05
<0-02

n.s.

n.s.
0-05<P<0-1
n.s.

n.s.

12-5 ±3-1(0-30)
13-7± 3-6(1-30)
05

n.s.
n.s.
n.s.

n.s.

Peak histamine secretion
Normal women 9 30 yr.
All gastric ulcers
Body of stomach ulcers
Angulus ulcers
Prepyloric ulcers

Lesser curve ulcers
+ duodenal ulcer
no duodenal ulcer

Radiologically negative
dyspepsia all ages

9 30 yr.

Carcinoma of stomach

Significance of difference

(P) between ulcers of
Body/angulus
Body/prepyloric
Angulus/prepyloric
Lesser curve + /-

duodenal ulcer

1S
23
14
6
3

1092±11-7(24-212)
144.9±13-7(24-328)
110-9±12-5(24-180)
168-7±10-9(120-198)
256-0±30-3(206-328)

76-5± 8-0(18-117)
68-3 ±28.6(22-114)
57-1 ±67(22-110)
81.7±11-0(28-1 14)
93-3± 10-4(68-107)

5 114-8±16-2(62-154) 652± 9-3(30-89)
iS 132-7±13-5(24-198) 64-3±7-7(22-114)

9 191-3±38-8(18-404)
8 2097 ±42.2(64-404)
1 48

14/6 <0-02
14/3 <0-001
6/3 0-05<P<0-1

5/15 n.s.

8-0±1-2(0-4-15-8) 58-0±7-8(9-111)
9-6±1 7(0-8-33-0) 73-2±10-7(10-227)
5-4±1-1(0-8-12-6) 45-4±7-5(10-84)
13-1±2-4(4-6-21 -2) 95-3± 129(60-140)
22-6±4-6(13-4-33-0) 158-4±29-0(107-227)

28-3 ±2.4(32-50)
52-1 ±4-3(15-87)
47-8± 5-7(15-83)
50-6±4-8(34-70)
75-5±7.8(56-87)

6-3 ±1-5(2-8-1 1-8) 49-8±21-2(24-86) 51-0±9-7(29-83)
8-2±1-7(0-8-21-2) 63-9±10-5(10-140) 47-8±4-6(15-83)

92-4±12-8(25-144) 15-8±3-3(0-6-29-6) 111-1±21-7(5-202)
83-6±13-6(25-121) 16 0±3-0(0-7-27-2) 117.8±21*7(13-202)
30 09

0-05<P<0-1 <0 01
<0-05 <0-001
n.s. n.s.

n.s. n.s.

12

<0-01
<0-001
0-05<P<0-1

n.s.

54-5± 14-4(3-149)
64-8± 16-3(32-149)
21

ns.
0-05 <P<0-1
0-02 <P<0-05

n.s.

'Calculated from the formula of Hunt (1950). n.s. = difference not significant P > 0-1)
The figures given are the mean, the standard error of the mean, the range and the significance of the differences.
Results in italics are significantly different from normal (P < 0-05).

normal in any facet of basal or peak secretion. With
ulcers at any site in the stomach in women there is a
significant increase in non-parietal component
output in basal or peak secretion. At peak rates of
secretion women with gastric ulcers (all sites)
secrete a larger volume of juice (0-05 < P < 0.1).
However, when the ulcers are analysed by site,
women with ulcers at the angulus secrete significantly
more juice, acid, and parietal component than
normal, and women with prepyloric ulcers even

more.
Site of gastric ulcer Gastric secretion is the

greater the nearer the gastric ulcer is to the pylorus.

In men the difference between the secretions of
stomachs with ulcers of various sites are small and
not statistically significant. In women at peak rates
of secretion stomachs with prepyloric ulcers secrete
significantly more than stomachs with ulcers near
the angulus, which themselves secrete significantly
more than ulcers of the body of the stomach, so

that the differences between the secretions of
patients with prepyloric and body of the stomach
ulcers become highly significant (P < 0-001) for
volume ofjuice, acid output, and parietal component.

Combined gastric and duodenal ulceration Of the
13 men with ulcers in the body of the stomach,
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An assessment of the augmented histamine test in the diagnosis ofpeptic ulcer

three had previous duodenal ulceration. Of the 14
women with ulcers in the body of the stomach and
the six with ulcers near the angulus, five had previous
duodenal ulceration. In each sex the gastric secretions
of these patients with combined ulceration were not
significantly different from normal subjects, nor from
patients with gastric ulcers alone, except for one
man with combined ulceration who had unusually
high basal secretion of acid and parietal component.

RADIOLOGICALLY NEGATIVE DYSPEPSIA

DIAGNOSIS During the period of this study there
were 20 in-patients whose symptoms were compatible
with peptic ulceration, but whose barium meal
radiographs failed to show gastric or duodenal
ulceration. Gastroscopy was done on five patients,
gastric biopsy on two patients, and laparotomy on
two patients, also without finding a cause for the
patients' symptoms. During a two year follow-up a
diagnosis has been made in three patients: a gastric
ulcer and a duodenal ulcer have been shown by
barium meal, and a retroperitoneal sarcoma
diagnosed at laparotomy. These 20 patients were
tested to see whether as a group or as individuals
their gastric secretion differed from normal (Tables
VI and VII).

AGE AND SEX The numbers were too small to analyse
secretion in different age groups. There were no
significant differences in any facet of basal or peak
secretion between the male and female patients with
radiologically negative dyspepsia taken either as two
groups or comparing only those patients over
30 years (Table IV).

DIFFERENCES FROM NORMAL Table V shows that the
secretion of men over 30 years with radiologically
negative dyspepsia did not differ significantly from
normal. In women over 30 years there was an
increase in peak volume of juice (P < 0.01) and
output of acid (P < 0 02), parietal and non-parietal
components (P < 0.001).

CARCINOMA OF THE STOMACH

DIAGNOSIS Three men and one woman who were
found at laparotomy to have carcinoma of the
stomach had been studied before operation when the
diagnosis was not established. No systematic study
of patients with known carcinoma of the stomach
was done.

RESULTS Two of the three men had normal basal
and peak gastric secretion, and both had prepyloric
carcinomas, one having a benign gastric ulcer in

the lesser curve as well (Table VII). One man with
radiological evidence ofprevious duodenal ulceration
secreted juice ofpH 8 despite stimulation, and one
woman secreted juice of maximum acidity pH 4-5:
both had extensive carcinoma of the body of the
stomach.

DISCUSSION

Clinical tests, such as investigations of gastric
function, should be assessed on the basis of their
simplicity, reproducibility, repeatability, and dis-
crimination between normal and abnormal. Collec-
tion of basal and maximum gastric secretion is
relatively easy, and the accuracy and reproducibility
of the standard analytical procedures for pH,
titratable acidity, and chloride are excellent. The
repeatability of different measurements of gastric
secretion was discussed in the previous paper
(Baron, 1963) and it was shown that repeated
measurements of an individual's basal secretion
vary considerably, but measurements of maximum
secretion have low coefficients of variation.
Many investigators have shown that patients with

duodenal ulcer secrete more gastric juice at a higher
acidity and thus more acid than normal, whether
under basal conditions or in response to a variety
of stimuli (food, histamine, alcohol, caffeine,
insulin) but the ranges of the two populations
overlap. Diagnostically, tests can be helpful in two
ways (Fig. 2). A proportion of ulcer patients can be
diagnosed positively because they have outputs
above the upper limit of normal (mean + 2 standard
deviations). In addition, a proportion of normal
subjects may have values below the least value for
a patient with duodenal ulcer and here the diagnosis

F.-

0~

0

5

NOf

Subjects with
outputs below

least value
for D.U. patient

DUODENAL ULCER

Patients
outputs
NormoM

[.

with
above
range

FIG. 2. The diagnostic discriminatory possibilities offered
by a test ofgastric secretion.
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TABLE VIII
PROPORTIONS OF PATIENTS WITH DUODENAL ULCER WITH OUTPUTS ABOVE

THE NORMAL RANGE (MEAN + 2 S.D.) FOR AGE AND SEX

All Males Males > 30 Years All Females Females 3 30 Years

Mean Nos. % Mean Nos. % Mean Nos. % Mean Nos. %
+2 S.D. +2 S.D. +2 S.D. +2 S.D.

Basal juice volume
Basal acidity
Basal acid output
Parietal component
Non-parietal component

84-7 7/48 15
73-1 11/50 22
4*5 14/48 29

36-0 14/48 29
31-2 8/48 17

111-5 12/41 29 118-2 0/20 0
74-2 9/43 21 56.9 7/20 35
3.2 18/41 44 4-6 4/20 20

27-2 17/41 41 37.3 2/20 10
29-5 8/41 19 31-3 3/20 15

78-6 2/17 12
46-8 9/17 53
2-0 8/17 47
17-0 8/17 47
19.3 8/20 40

After Histamine Collection Period

Juice volume 0-60 min. 331 18/50 36 295 22/43 51 222 11/20 55
0-45 min. 263 16/49 33 243 20/42 48 178 9/20 45
15-45 min. 398 10/49 20 368 15/42 36 276 5/20 25
Peak 15 min. 431 19/49 39 418 17/42 40 313 9/20 45
Peak i hr. 398 17/50 34 371 18/43 42 276 11/20 55

Maximum acidity (mEq./1l.) 165 0/50 0 161 0/43 0 153 0/20 0

Acid output 0-60 min. 40.9 14/50 28 34-2 23/43 53 23-8 8/20 40
0-45 min. 31-7 16/49 33 28-5 24/42 57 18-6 10/20 50
15-45 min. 49.3 8/49 16 44 0 17/42 40 30.3 7/20 35
Peak 15 min. 51-9 22/50 44 48-3 21/43 49 33.3 11/20 55
Peak i hr. 49-2 15/50 30 44 0 22/43 51 30-2 10/20 50

Parietal component peak i hr. 317-0 17/48 35 287-3 19/41 46 199-3 10/20 50
Non-parietal component peak i hr. 103-1 2/48 4 109-7 2/41 5 50-6 8/20 40

141 16/17 94
113 16/17 94
182 14/17 82
259 15/17 88
200 16/17 94

138 1/17 6

12-1 17/17 100
9.4 15/17 88
16-1 16/17 94
23-5 16/17 94
17-4 17/17 100

118-7 17/17 100
47-1 10/17 59

TABLE IX
PROPORTIONS OF NORMAL SUBJECTS WITH OUTPUTS BELOW LEAST VALUE

OF PATIENTS WITH DUODENAL ULCER

Collection Period All Males Males 3 30 Years All Females Females 3 30 Years

Nos. % Nos. % Nos. % Nos. %

Basal juice volume 0-60 min.
Basal acidity mEq./l.
Basal acid output 0-60 min.
Parietal component 0-60 min.
Non-parietal component 0-60 min.

After histamine
Volume of juice 0-60 min.

0-45 min.
15-45 min.
Peak 15 min.
Peak 30 min.

3/20 15
2/20 10
1/20 5
1/19 5
7/19 37

9/20 45
7/18 39
8/18 44
7/18 39
9/20 45

3/16
2/16
1/16
I/1S
5/15

19
13
6
7

33

8/16 S0
7/15 47
7/15 47
6/15 40
8/16 S0

4/20 20
0-20 0
0/20 0
5/20 25
4/20 20

15/20 75
14/20 70
14/20 70
12/20 60
16/20 80

4/15 27
0/15 0
0/15 0
S/IS 33
4/15 27

14/15
14/15
14/15
12/15
14/15

93
93
93
80
93

Maximum acidity (mEq./l.)

Acid output 0-60 min.
0-45 min.
15-45 min.
Peak 15 min.
Peak 1 hr.

Parietal component Peak 1 hr.
Non-parietal component Peak i hr.

7/20 35 7/16 44 4/20 20

7/20 35
6/18 33
5/18 28
7/20 35
7/20 35
6/19 32
3/19 16

7/16 44
6/15 40
6/15 40
7/16 44
7116 44
7/16 44
2/15 13

14/19 74
8/19 42
10/19 53
16/20 80
15/20 75
15/20 85
14/20 70

of duodenal ulcer could almost certainly be excluded. BASAL SECRETION IN DUODENAL ULCER The basal
The results already described will now be analysed volume of juice is an unhelpful measurement in
to show the proportion of patients in whom the either sex, and measurements of basal acidity and
augmented histamine test may be of help in non-parietal component are only of help in women.
diagnosis. Because secretion decreases with age in For those over 30, about half (18/41 men and 8/17
normal subjects but not in patients with peptic women) have basal acid or parietal component

ulcer, the results for all patients and for those over volumes above the normal range. While a measure-

30 years are presented separately (Tables VIII ment of basal acid output may be diagnostic in half
and IX). the patients with duodenal ulcer it is useless in
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An assessment of the augmented histamine test in the diagnosis ofpeptic ulcer

excluding normal people as there are patients with
duodenal ulcer who secrete little or no acid at rest.
These findings can be compared with those of
Grossman (1960) who found that the basal acid
output of 21 % of 238 patients with duodenal ulcer
exceeded 5 mEq./hour; only 7% of 137 normal men
had outputs above this value, and his graph showed
no diagostic lowest level of basal acid output for
duodenal ulceration.

MAXIMUM SECRETION IN DUODENAL ULCER Table VIII
shows that no patient with duodenal ulcer had an
acidity above the upper limit of normal. Thus
duodenal ulcer patients do not have hyperacidity;
there are merely fewer patients with lower acidity.
While measurements of maximum acidity are
therefore valueless in diagnosing duodenal ulcer,
they may help to exclude the diagnosis, and
Table IX shows that over the age of 30 seven of
16 normal men and four of 15 women had maximum
acidities below the least value for a duodenal ulcer
patient.

Repeated measurements ofmaximum juice volume
or acid output have higher coefficients of variation
than measurements of maximum acidity, but they
are diagnostically far more discriminating. The peak
output (the most repeatable of these measurements)
of a third of the men and half the women (all ages)
were above normal. With increasing age peak acid
output decreases in normal subjects (especially
women) but not in duodenal ulcer patients, so that
the proportion of patients whose peak secretion lies
above the upper limit of normal increases. In this
series, of those over 30 years, about half the men with
duodenal ulcer had peak acid outputs above the
normal range, and half the normal subjects had
outputs below the least value for a duodenal ulcer
patient. In women over 30 there was no overlap
between the peak acid outputs of normal subjects
and duodenal ulcer patients (Fig. 1). Such absolute
discrimination is found only if the measurements of
maximum acid output is made over the whole hour
or the peak half-hour, and not if the peak quarter-
hour, the mid-half-hour, or the first three-quarters of
an hour are chosen instead.
The diagnostic discrimination provided in men by

this test is similar to others in the literature (see
Grossman, 1960) but the absolute discrimination
provided by this test in this small series of women
over 30 has not previously been achieved.

In the present study the mean outputs of acid or
parietal component by men with duodenal ulcer
were about one and a half times that of women.
More important, there was a threshold figure for
peak acid output below which patients had not
developed duodenal ulceration, and this threshold

was similar in men (15 mEq. per hour) and in
women (18 mEq. per hour). The only patients who
had acid outputs below this threshold and who had
ever had duodenal ulcers were those who had had
duodenal ulcers in the past and later developed a
benign ulcer or a carcinoma of the stomach with,
presumably, a decrease in numbers or activity of
parietal cells. It is suggested that an individual can
develop a duodenal ulcer only if his peak acid
output, i.e., the number of parietal cells, is above a
certain threshold. Since normal men secrete more
than normal women there will be more men at
risk than women. Since half the men with duodenal
ulcer have acid outputs in the upper half of the
normal range hypersecretion can only be permissive
in the aetiology in these circumstances.

GASTRIC ULCER The mean acid outputs of men and
women with gastric ulcer (all sites) of the present
series were not significantly different from normal.
This study has shown that in both sexes the nearer
gastric ulcers are to the pylorus the higher the gastric
secretory volume, acidity and acid output. The
differences are slight and insignificant in men. In
women (Table VII) the gradient prepyloric >
angulus > body of the stomach is highly significant,
and the mean peak acid output of patients with
prepyloric ulcer (22-6 mEq. per hour) and ulcers
near the angulus (13.1) are significantly higher than
normal women over 30 years (8.0), though not as
high as the mean for women over 30 with duodenal
ulcer (32 4). The peak gastric secretion in the three
men and five women with combined ulceration was
not significantly different from normal or from those
patients with gastric ulcer alone.

It is probable that the site of a peptic ulcer
determines the maximum acid output of that
stomach, which is a function of parietal cell mass
because peptic ulcers occur marginally to the area
of fundic cells, a duodenal ulcer occurring in
duodenal mucosa and gastric ulcers in pyloric
mucosa (Qi, Oshida, and Sugimura, 1959; Oi and
Sakurai, 1959). Since a peptic ulcer usually has
parietal cells only above it (nearer to the cardia)
there will be a theoretical gradient for maximum
acid output duodenal ulcer > prepyloric gastric
ulcer > angulus gastric ulcer > body gastric ulcer,
which is confirmed statistically for women in this
present study and for men from the data of Marks
and Shay (1959) and Ball (1961).

It has been shown that patients with gastric ulcer
may secrete more alkaline non-parietal component
than normal (Hunt, 1950; Ball, 1961). In the present
series in men the volumes of the two components
were not significantly different from normal. In
women the volume of acid parietal component
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paralleled the acid output, being less than normal
for ulcers in the body, significantly higher than
normal for ulcers at the angulus, and even higher
for prepyloric ulcers. The volume of alkaline
component was significantly higher than normal for
all types of gastric ulcer, and with the same gradient.
Thus ulcers in the body of the stomach are associated
with both a decreased parietal and an increased
non-parictal component, supporting the concept
that the stomachs of these patients have fewer than
normal parietal cells, because many of them have
been replaced by pyloric type cells. Such replacement,
with intragastric neutrality or alkalinity, may favour
gastric ulceration (Ball and James, 1961). Alterna-
tively, such alkalinity may be secondary to the
ulceration, reverting to normal when the ulcer heals
(Watkinson, 1951).
The different results of different authors for

combined gastric and duodenal ulcers may be due
to the site of the gastric ulcer and to changes from
time to time in the parietal cell mass when a duodenal
ulcer is present. Thus the high acid outputs of
Marks and Shay's patients with combined ulceration
can be related to the gastric ulcer being pyloric or
at or near the angulus in all cases, and the normal
acid outputs of Ball's patients, and those described
here, to the fact that nearly all these gastric ulcers
were in the body of the stomach. Watkinson (1951)
has demonstrated the changes in gastric acidity
which can occur as gastric ulcers form or heal, and
the effects of duodenal ulceration appearing before
or after the gastric ulcer.

Diagnostically secretory tests are of little value in
distinguishing patients with gastric ulcer from normal
subjects. Because of the very low acid outputs of
some patients with gastric ulcer it is not possible
(unless there is absolute anacidity) to say that a
particular patient does not have a gastric ulcer.
Table X shows that in male patients with gastric

TABLE X
THE PROPORTIONS OF 20 MALES AND 23 FEMALES WITH
GASTRIC ULCER OF VARIOUS SITES WITH PEAK ACID OUT-
PUTS ABOVE UPPER LIMIT OF NORMAL (MEAN + 2 S.D.)

Site of Ulcer

Prepyloric
Angulus
Body

Men

0/3
0/4
0/13

ulcer the peak acid output was never outside the
normal range, but that in two of the three women
with prepyloric ulcers and one of the six women
with ulcers near the angulus the peak acid output
was above the upper limit of normal. Thus in
women a value of peak acid output above the normal

range suggests either duodenal or prepyloric
ulceration.

RADIOLOGICALLY NEGATIVE DYSPEPSIA It was hoped
that one test of the diagnostic value of the augmented
histamine test would be in the detection of those
patients with dyspeptic symptoms and negative
radiographs who would later be shown to have
peptic ulcers. The overall results in the men with this
condition were normal, but the women patients as a
whole did have higher peak outputs, suggesting that
in this group there were individual patients with
increased acid output and who probably had one of
the two diseases associated with an increased acid
output, namely an ulcer of the duodenum or distal
half of the stomach. Only prolonged surveillance of
these patients could confirm this suggestion. So far,
up to the time of writing, one man has been shown
(on his eighth barium meal radiograph) to have a
chronic duodenal ulcer; his basal secretion (152 ml.,
containing 11.6 mEq. per hour) was far above the
upper limit of normal, although his peak secretion
was within the upper limit of normal. One woman
has been shown (on her fourth barium meal radio-
graph) to have an ulcer at the incisura angularis; her
peak acid output, 27-2 mEq. per hour, was above the
upper limit of normal for a woman over 30 years.

CARCINOMA OF THE STOMACH It has long been
known that as a whole patients with carcinoma of
the stomach secrete less acid than normal or than
patients with simple gastric ulceration, but there was
considerable overlap between the two ranges. Two

I of the four patients studied had normal acid outputs
because the carcinomas were localized and the
parietal cell area uninvaded. The other two patients

L produced little or no acid because of extensive
involvement of the stomach by carcinoma.

Hirschowitz, London, and Wiggins (1957), using
maximum intravenous doses of histamine on 15
patients with gastric carcinoma and 16 with benign
ulcers of the stomach, found absolute discrimination
between the two groups on the combined criteria of a
free acidity of80 mEq./l. and a chloride concentration
of 135 mEq./l. Of the two patients in this series with
carcinoma of the stomach and a normal acid output,
one had a maximum concentration of total acid and
chloride of 97 and 144, the other 94 and 126 mEq./l.,
so that neither could be diagnosed as gastric
carcinoma by the criteria of Hirschowitz et al.
Of the 43 patients with benign gastric ulcer studied,
18 had total acidities less than 80 with chloride
concentrations less than 135 mEq./l. and would
have been diagnosed as having carcinoma by the
criteria of Hirschowitz et al. on the result of an

L intravenous maximum histamine test. Marks (1961)
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found that five of 35 patients with carcinoma of the
stomach had maximum acid outputs of 24.1 to
33'8 mEq. per 60 minutes. It seems clear that for
any patient in whom gastric carcinoma is suspected
an acid output within the normal range is of no help
either way in diagnosis, but that anacidity or ex-
tremely low acid outputs may suggest extensive
carcinoma. This conclusion is supported by the
recent comprehensive study of Fischerman and
K0ster (1962).

SUMMARY

The volume and acidity of the basal and maximum
gastric secretions have been measured, and the
acid, parietal and non-parietal outputs calculated,
in patients with duodenal ulcer, gastric ulcer,
carcinoma of the stomach, and radiologically
negative dyspepsia. These results have been compared
by age and sex with normal ranges, and from this
comparison the proportions of the patients with
peptic ulcer who can be positively diagnosed by the
augmented histamine test, and the proportion of
normal subjects in whom peptic ulceration can
probably be excluded, have been calculated.

Measurements of the basal acid output will be
diagnostic in about half the patients with duodenal
ulcer but valueless in excluding this diagnosis in
normal subjects. For peak acid output there appears
to be a threshold figure similar in men and women,
and below which patients are not found to have
duodenal ulceration. Because acid output decreases
with age in normal subjects (especially women) but
not in ulcer patients, the discrimination over the
age of 30 is improved, half the normal men having
peak outputs below the least value for a duodenal
ulcer patient, half the men with duodenal ulcer
having peak outputs above the normal range, and
no overlap between the peak acid outputs of normal
women and duodenal ulcer patients.
The nearer gastric ulcers were to the pylorus the

higher the gastric secretory volume, acidity, and

output of acid and parietal component. This
gradient for peak acid output duodenal ulcer >
prepyloric gastric ulcer > angulus gastric ulcer >
body of stomach gastric ulcer was statistically
significant for women in this study. Ulcers in the
body of the stomach were associated with decreased
parietal and increased non-parietal component
volumes. Patients with gastric ulcers and previous
duodenal ulceration had normal gastric secretion.
The augmented histamine test is not helpful in the
diagnosis of ulcers in the body of the stomach but
values above the normal range may be associated
with prepyloric ulcers. In this series neither acid nor
chloride concentrations were of use in the diagnosis
of carcinoma of the stomach.
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