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Relationship of postprandial serum gastrin
response to sex, body weight, blood group status,
familial dyspepsia, duration, and age of onset
of ulcer symptoms in duodenal ulcer
S K LAM* AND G B ONG

From the Combined Gastrointestinal Unit, Departments of Medicine and Surgery,
University of Hong Kong, Queen Mary Hospital, Hong Kong

SUMMARY Integrated postprandial serum gastrin levels were studied in a prospective series of 144
Chinese patients with duodenal ulcer in relation to sex, total body weight, age of onset and duration
of ulcer symptoms, blood group status, and positivity for familial dyspepsia. Postprandial gastrin
was unrelated to sex, total body weight, duration of symptoms, and blood group status. Patients
whose onset age was in the first two decades (early onset group) had significantly higher post-
prandial gastrin than those with onset age in the 4th and 6th decades (p < 001). This was found to be
associated with the presence in the early onset group (n=35) of a high proportion of patients with
positive family history of ulcer dyspepsia (n=24), in whom postprandial gastrin was significantly
higher than those without such history (p <0.01). These results suggest that early onset patients
who are positive for family history of ulcer dyspepsia segregate to form one subgroup of duodenal
ulcer. They also offer a clue that familial hypergastrinaemia may be one marker for familial duodenal
ulcer.

A significant proportion of patients with duodenal
ulcer have a positive family history of ulcer dys-
pepsia.'8 Patients with duodenal ulcer also have an
excess incidence of blood group 0.8-10 In addition,
those patients whose symptoms begin in the first
two decades of life (early onset patients) have a
significantly stronger family history of ulcer dy-
pepsia than those whose symptoms begin from the
fourth decade of life onwards (late onset patients).
The blood group distribution of the early onset
patients is the same as in the general population,
whereas blood group 0 prevails in the late onset
patients.1' Duodenal ulcer patients have higher
gastric acid secretion than normal, and this has
recently been reviewed.'2 Much data have accumu-
lated in the literature concerning the relationship
of blood group and acid secretion,813-17 although
this still remains controversial.'8 Furthermore, it has
been shown that those patients with a family history
of ulcers are more prone to acid hypersecre-
tion."' 19 20 Although postprandial hypergastrinaemia
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is well recognised in duodenal ulcer patients,21 no
data, however, exist regarding the relationship in
these patients of serum gastrin to blood group,
familial ulcer dyspepsia, and onset age of ulcer
symptoms. This forms the basis of the present
prospective study.

Methods

PATIENTS
A series of 144 patients with duodenal ulcers as
shown on endoscopy were studied. These patients
were all undergoing preliminary investigations be-
fore being put into either a therapeutic trial or a
surgical trial on various forms of vagotomies.
Patients were excluded from the study if they had
obstruction due to pyloroduodenal stenosis, if they
had previous gastric surgery, or if they had a con-
comitant medical problem-particularly cardio-
respiratory, renal, or hepatic insufficiency. A de-
tailed clinical record was obtained from each patient
with particular attention to age of onset of ulcer
symptoms, duration of ulcer symptoms, and family
history of ulcer dyspepsia. Patients were interrogated
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Postprandial gastrin and clinical characteristics in duodenal ulcer5

about their first degree relatives regarding the
presence of ulcer dyspepsia, the occurrence of ulcer
complications such as bleeding, perforation or

stenosis, barium or endoscopic examination re-

porting the occurrence of an ulcer, and previous
gastric surgery. If any of these was present a family
history of ulcer dyspepsia was considered to be
positive.

GASTRIN STUDY

Fasting started at 20.00 hours and, on the following
morning, at 09.00 hours, a slow intravenous infusion
of sodium chloride solution (150 mM) was begun.
After the patient had rested for 15 minutes the first
blood sample was taken (-15 minutes) and 15
minutes later (zero time) another sample was taken,
after which the patient ate a standardised meal
consisting of 50 g protein, 40 g carbohydrate, and
40 g fat in the form of milk drink (60 g Sustagen in
60 ml milk) and Chinese style rice congee (130 g

minced beef in 240 ml plain congee with 5 ml cook-
ing oil). Additional blood samples were taken at
15, 30, 45, 60, 90 and 120 minutes after the start of
the meal. Each sample was stored immediately at
4°C. The serum for all samples was separated by
centrifugation immediately at the end of the test
and stored at -20°C for subsequent radioimmuno-
assay of gastrin.

SERUM GASTRIN
Gastrin estimations were by radioimmunoassay22
and were performed in duplicate. Sensitivity was

below 2.5 pmol/l of serum. Within assay and
between assay coefficients of variation were 6.2%
and 13.7% respectively. The antiserum reacted
equally with G17 and G34.
The integrated gastrin response after the standard

meal ( EG) of each subject was derived by computing
the total area under the response curve from zero to
120 min. EG was used in preference to peak gastrin
response in this study as the time of occurrence of
the latter varied with different patients. Further-
more, EG has been found to have significant
negative correlation with maximum acid output in
normal subjects and patients with gastric ulcers.23

STATISTICAL ANALYSIS

Chi square test, Wilcoxan's rank test, and linear
regression by least square were used as appropriate.
Two-tailed tests were used for confidence level for
comparison between groups.

Results

SEX
There were 106 males with a mean age of 41-1 ±SD
16.0 years and 38 females with a mean age of

47.9±SD 19.5 years. The median EG of the males,
7.4 (range 1.0 to 22.1) nmol min l-1, was not statis-
tically different from that of the females, 7-4 (range
3.0 to 13.9) nmol min l-1.

BODY WEIGHT
There was no significant correlation between total
body weight (kg) and EG (r=--009) in the 144
patients studied.

FAMILY HISTORY OF ULCER DYSPEPSIA (Table 1)
Thirty patients in the whole series were positive for
familial ulcer dyspepsia and their EG was statistically
higher than that of the remaining 114 patients who
were not. Twenty-four of the 30 patients had an on-
set age of ulcer symptoms in the first two decades of
life (early onset patients) and their EG was also
significantly higher than that of the 114 patients as
well as that of the 11 early onset patients with
negative family history.

BLOOD GROUP (Table 2)
There was no significant difference in EG between
individual blood groups or between blood group 0
and blood groups A, B, and AB taken as a group.

AGE OF ONSET OF ULCER SYMPTOMS
AND ACTUAL AGE
The distribution of the patients according to the

Table 1 Postprandial integrated serum gastrin
(nmol min 1-1) in patients with positive and negative
family history of ulcer dyspepsia

Familial dyspepsia P

+ ve -ve

Total 9.4 (3.7 to 22.2) 7-3 (1-0 to 16.4)b <0-01
n 30 114 (Tx =2616-5)
Early onset 9.9 (4.2 to 22.1)a 7-1 (1-0 to 16-4) <0 03
n 24 1 1 (Tx= 498)
Late onset 7-8 (2-6 to 22.2)C 7-2 (2-2 to 15-0) NS
n 6 103

ab: P<0-01 (Tx=2155-5). ac: NS.
Median and range are shown. In this and Table 3, Tx =rank sum for
group with larger median. NS=not significant.

Table 2 Postprandial integrated serum gastrin
(nmol min 1-1) in relation to blood group in 144 patients
with duodenal ulcer

Blood group

0 A B AB Non-O
(A, B, AB)

Number 80 28 32 4 64
Median 7-2 7-9 8-6 7-4 8-3
Range 1.0to222 3-2to19-6 3-0to22-1 4-3tol141 3-0to22-1

No significant differences between group 0 and group A or B, or

between group 0 and non-O.
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Table 3 Distribution o patients according to onset age of ulcer symptoms and age at presentation, and the
relationship of these to postprandial integrated serum gastrin levels (nmol min 1-1)

Age at onset (yr)

11-20 21-30 31-40 41-50 51-60 >60

Onset age (yr)
n 34 23 26 33 13 14
Median 9-4a 7.4b 6.2c 7.ld 6.5e 9.1 f

Range 4-2 to 22-1 1-0 to 13-3 2-2 to 14-6 2-6 to 19-6 3-4 to 9.7 3-2 to 22 2

Age (yr)
n 19 22 25 31 26 21
Median 8-2 7.9 7-1 7-2 6-7 8-1
Range 4-2 to 20-9 3-3 to 22-1 2-7 to 15-0 1t0 to 16-4 3.0 to 13-9 2-3 to 22.2

No significant differences between groups for actual age.
ac: P<001 (Tx=1186). ae: P<001 (Tx=907). ab, ad, af: not significant.

onset age of ulcer symptoms is shown in Table 3.
Two significant peaks were observed at the second
and fifth decades (X5=18 99, P<0005). There was
an obvious trend for patients under 20 years and
those over 60 years of age to have higher EG than the
rest. The apparent differences became much weaker
when the actual age instead of onset age was used. As
the present data and previous work1' indicate that
patients with age of onset of symptoms below
20 years stand out as a group, the EG of this group
was compared with those of the groups having a
more advanced age of onset. As this would involve
multiple comparisons, only those results with
significance at 10% level or less were considered
significant for the purpose of this study. It was found
that the EG of the early onset patients was signifi-
cantly higher than that of the patients whose onset
age was in the fourth and sixth decades. It is to be
noted that, because the patients involved in this
study were drawn from patients undergoing medical
and surgical trials, they were mainly adult patients
and there was only one patient in this series whose
age of onset was in the first decade. He was therefore
excluded from analysis as far as age of onset was
concerned.

DURATION OF SYMPTOMS
There was no significant relationship between
duration of ulcer symptoms and EG (Table 4).

Table 4 Postprandial integrated serum gastrin
(nmol min 1-1) in relation to duration of symptoms in
years

Duration of symptoms (yr)

1 1-5 6-10 10

n 27 51 45 21
Median 7-1 7.9 7.9 8.1
Range (2-2 to 15-0) (1-0 to 22-1) (2-7 to 19-6) (2-7 to 21-2)

No significant difference between groups.

FASTING SERUM GASTRIN
Fasting serum gastrin levels were also examined
with respect to onset age and positivity for family
history of ulcer dyspepsia. No significant difference
was observed between the early and late onset
groups, nor between family history positive or
family history negative groups (Table 5). When the
fasting levels were examined with respect to the
various decades of onset age (Table 6), patients in
the seventh decade had a significantly (P<0 01)
higher fasting gastrin level than those in the third
decade. When the fasting levels were examined with
respect to actual age at presentation (Table 6),
patients in the seventh decade had a significantly
higher fasting level than those in the fourth and fifth
decades. As before, only P values of less than 001
were considered as significant.

Discussion

We observed that postprandial serum gastrin was
significantly higher in the 30 patients who gave a
positive family history of ulcer dyspepsia than those
without such history. It has been shown that patients
with a family history of ulcers are more prone to
acid hypersecretion.'61920 It has also been shown

Table 5 Fasting serum gastrin levels (pmol 1-1) in
patients with early and late onset age, and with positive
and negative family history of ulcer dyspepsia

Familial dyspepsia

+ ve -ve Total

Early onset 35 (7 to 68) 25 (5 to 54) 33 (5 to 68)
n 24 11 35
Late onset 36 (3 to 66) 31 (0 to 108) 31 (0 to 108)
n 6 103 109
Total 36 (3 to 68) 31 (0 to 108)
n 30 114

No significant difference between groups. Median and range are
shown.
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Table 6 Fasting serum gastrin levels (pmol 1-1) at various decades of onset age and age at presentation

Decade of onset

11-20 21-30 31-40 41-50 51-60 >60

Onset age 32 (7 to 68) 28 (3 to 50)a 26 (11 to 51) 34 (0 to 108) 29 (12 to 52) 42 (18 to 90)b
Age (yr) 1 (7 to 68) 33 (10 to 65) 25 (3 to 52)e 26 (0 to 49)d 35 (12 to 58) 45 (12 to 108)e

Median and range are shown.
ab: P<001 (Tx=383). ce: P<001 (Tx=614). de: P<001 (Tx=71 1). Comparisons between other groups not significant.

that hyperpepsinogenaemia I can be transmitted by
autosomal dominance in duodenal ulcer.24 Our
findings suggest that postprandial hypergastrinaemia
may be another marker of familial ulcers, and family
studies of postprandial hypergastrinaemia among
duodenal ulcer patients are clearly required.
The present prospective study confirms a previous

retrospective study11 in showing that in the Chinese
community in Hong Kong, patients with duodenal
ulcer fall into two groups with respect to the age of
onset of ulcer symptoms, one (early onset group)
having a peak frequency in the first two decades and
the other (late onset group) having its peak at about
the fourth and fifth decades (fourth in the previous
study, fifth in the present). Analysis of the distribu-
tion of the postprandial gastrin levels with respect
to the onset age reveals a clear trend for patients
with early onset age and patients with onset of
symptoms at the seventh decade onwards to have
higher postprandial serum gastrin than the rest of
the patients. This trend does not stand out when the
actual age of the patients is used instead of the onset
age. Comparison of the early onset group with
groups having a more advanced onset age reveals
that the early onset patients have significantly higher
postprandial serum gastrin than those with onset age
at the fourth and sixth decades. This difference is not
related to the duration of the disease, as duration
does not increase postprandial serum gastrin (Table
4), unlike its effect on acid secretion.2526 The present
findings suggest that early onset patients have higher
postprandial serum gastrin than the late onset
patients, in whom, however, postprandial serum
gastrin appears to rise again from the seventh
decade onwards. Such a higher level in the later
decades of life is even more pronounced when fasting
serum gastrin levels are examined (Table 6). The rise
in gastrin in later life may be explained by the oc-
currence of atrophic gastritis known to be associated
with aging.
Workers who have examined the frequency of

familial ulcer dyspepsia in adults,81'20 in adoles-
cents,27 and in children28-33 with duodenal ulcer
have been impressed by the increased frequency with
which this occurs in younger patients. In the present
study, 24 of the 35 early onset patients are positive

for familial ulcer dyspepsia. It appears from Table 1
that it is this subgroup of patients which accounts
for the increased postprandial serum gastrin in the
early onset subjects compared with the late onset
group. In the late onset group, those who are positive
for familial ulcer dyspepsia appear to have similar
postprandial serum gastrin to those who are not.
The number of patients with positive family history
in the late group is however too small in the present
study to allow any meaningful statistical evaluation.
The present study therefore does not allow us to
draw any firm conclusion about whether the effect on
gastrin level in the early onset group is through the
earliness in onset, through the positive family history
-which is strongly associated with earliness in
onset-or through both. The available data seem to
indicate that both are required.
Much evidence has now accumulated to support

the concept that duodenal ulcer is a heterogeneous
group of disorders.1'34-36 The present study strongly
suggests that the early onset patients who are
positive for family history of ulcer dyspepsia segre-
gate to form one subgroup.
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