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Selective deficiency of pancreatic amylase

K Sjolund, A Haggmark, I Ihse, G Skude, U Karnstrom, M Wikander

Abstract
Two patients with specific pancreatic amylase
deficiency are described. The greatly reduced
pancreatic amylase activity was not due to an
enzymatically inactive amylase molecule but to
an almost complete absence of the molecule
itself. The findings are of diagnostic import-
ance as they show that low pancreatic amylase
activity in serum or duodenal aspirates, or
both, does not necessarily represent chronic
exocrine pancreatic disease such as chronic
pancreatitis, carcinoma of the pancreas, or
cystic fibrosis but may be an isolated finding.
In one ofour patients a familial occurrence was
shown, indicating a congenital deficiency.
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Isolated deficiency of lipolytic or proteolytic
pancreatic enzymes has been described pre-
viously,A4 whereas deficiency of pancreatic
amylase has been reported only in combination
with reduced lipolytic and proteolytic activi-
ties.5 In young children physiologically
low levels of pancreatic amylase activity is recog-
nised.'-" The adult level of pancreatic amylase
activity in the duodenal juice is reached at the age
of 18 months'2 and in serum at about age 7
years,'3 although delayed maturation has been
described.'415 In adults little is known about the
existence of selective amylase deficiency.
Borgstrom and Wehlin have reported a deficiency
of pancreatic amylase activity in plasma in two
women with a normal trypsin activity and normal
endoscopic retrograde pancreatography. 16
Familial occurrence of selectively diminished
pancreatic serum amylase activity has recently
been reported by Brock et al'7 and Jorgensen et
al.'8 Unfortunately, they did not measure lipo-
lytic enzymes in serum or pancreatic enzyme
activity in duodenal aspirate. We report two
cases of documented specific and probably con-
genital pancreatic amylase deficiency.

Patient 1
A 49 year old woman was referred because of
epigastric distress, meteorismus, and severe
increasing constipation over many years. During
the previous three years she also had been
depressed and required continuous treatment
with tricyclic antidepressants. Thorough diag-
nostic investigations showed no somatic abnor-
malities. Repeated determinations of serum
isoamylase activity showed appreciably reduced
activity of pancreatic amylase (6 U/1, reference
value 50-300 U/1),'9 while salivary amylase
activity was normal. Duodenal aspirates obtained
after stimulation with a Lundh test meal20
showed low pancreatic amylase activity - about
0-2% compared with that of a control group
(Fig 1).2'

After agarose gel electrophoresis the isoamy-

lase fractions of the duodenal aspirates were
visualised using incubation with an insoluble
dye-starch polymer. In this way the electro-
phoretic fractions containing amylase activity
were detected. As Figure 2A shows the pancreatic
isoamylase activities of the various samples were
extremely low, indeed as low as or lower than
salivary isoamylase activity. The various amylase
fractions of the duodenal aspirates were also
shown using rabbit antiserum against human
amylase. With this immunofixation, weak
fractions showing antigenic similarity to human
amylase were found in the aspirates (Fig 2B).
Thus it can be concluded that the reduced
pancreatic amylase activity in the patient is not
due to an enzymatically inactive molecule
showing great similarities to normal human
amylase. Protein staining of the various samples
showed no distinct protein bands (Fig 2C). The
greatly reduced pancreatic amylase activity
therefore is explained by an almost complete lack
of pancreatic amylase molecules.
The activity oftrypsin and the content oflipase

in the duodenal juice were normal as was lipase
content in serum (30 ,tg/l, reference value 7-56
,ug/l). The lipase content in serum was measured
immunochemically (Enzygnost lipase, Hoechst-
Behringwerke) and the same method was used in
duodenal aspirates after dilution of the samples.
Duodenal trypsin activity was assayed according
to Hummel.22
The patient denied regular or excessive alcohol

consumption. She had no history suggesting gall
bladder disease nor a history of pancreatitis. The
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Figure 1: The activity ofpancreatic isoamylase in duodenal
aspiratesfrom the two patients (bottom) andfrom a reference
group (top) (means (SEM) are indicated). r
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Figure 2: Electrophoretic patterns ofthe eight samples ofduodenal aspirates obtained after a
Lundh test ofpatient 1 compared with saliva and pancreatic juicefrom control subjects.
Samples 1 and 12: reference samples ofnormal saliva. Samples 2 and 11: reference samples of
normal pancreatic juice. Sample 3-10: the sequential samples ofduodenal aspiratesfrom the
patient. s=main salivary isoamylase; p=main pancreatic isoamylase fraction. (A) Amylase
activity is shown after incubation with a dye-starch polymer. In patient I there is an absence of
staining ofpancreatic amylase in samples 4-6 andfaint staining in samples 3, 7-9. (B) The
presence ofamylase is shown after incubation with antibodies directed against human amylase.
n the patient a weak immunoreactivity is seen mainly in sample 10. (C) The protein fractions

are shown only after protein staining. For the patient no distinct protein staining corresponding
to pancreatic amylase is seen in the different samples.

family history could not be traced as she had
been adopted and did not know her biological
parents. There were no clinical or laboratory
signs of malabsorption (normal serum concen-
trations of albumin, ferritin, calcium, vitamin,
B12, and folic acid and normal excretion of faecal
fatty acids). An oral glucose tolerance test and
the sodium/chloride concentration in sweat was

normal. Pancreatic enzyme supplementation
had no effect on her symptoms.

Patient 2
A 38 year old woman was previously healthy
except for depression requiring short treatments
with tricyclic antidepressants. Due to loose

Figure 3: Pedigree ofpatient 2. Open symbols representfamily
members with normal pancreatic amylase activity, closed
symbols represent those with abnormally low activities, and
question marks denote those not studied. The arrow indicates
the patient.

stools, determination of serum isoamylases were
performed. Pancreatic amylase activity in serum
was greatly reduced (<5 U/1). Serum lipase
activity was normal. Duodenal aspirate after
stimulation with a Lundh test meal showed a
reduced content of pancreatic amylase (about
17% of normal content in the first samples and
about 3% in the last) (Fig 1). The lipase content
was normal. Measurements of immunoreactive
amylase in serum and duodenal aspirate showed
similar changes as in the first patient - that is,
deficiency of the pancreatic amylase protein and
not only enzymatic activity.
To find out whether there was a hereditary

disorder the relatives were examined (Fig 3).
The patient's father was dead but his four
brothers and one sister were tested. They all had
normal serum pancreatic amylase and lipase
activities. Furthermore, the patient's mother
had normal serum amylase activity. Reduced
activities were, however, found in her only sister
(6 U/1) and her only son aged 8 years (<5 U/1).
The patients sister had two children, a girl and a
boy. The girl had slightly reduced pancreatic
amylase activity in serum (40 U/1).

Discussion
Our two cases illustrate isolated deficiency of
pancreatic amylase in serum and duodenal
aspirates with normal trypsin and lipase
activities. In physiological amylase deficiency in
children due to delayed maturation there may be
symptoms of starch maldigestion with fermenta-
tive diarrhoea, which disappear with a starch free
diet.'4 One of our patients had a short period of
diarrhoea, which disappeared without her
changing her diet. Complete digestion and
absorption of starch probably require small
amounts of amylase.23 Normally, the salivary
amylase will be sufficient for starch digestion.

In adults a reduced serum amylase activity
usually represents generally impaired pancreatic
function secondary to pancreatic disease such as
chronic pancreatitis.2s26 The reduced activity of
pancreatic amylase is then accompanied by sub-
normal trypsin and lipase activity in duodenal
aspirates. Reduced pancreatic amylase activity
may also occur in other conditions with a dis-
turbed pancreatic function, such as carcinoma of
the pancreas,24 cystic fibrosis,'3 haemochroma-
tosis, and severe protein malnutrition.27 Among
patients who have undergone gastric resection a
high percentage show decreased activities of
chymotrypsin, amylase, and lipase in intestinal
contents.4 This is probably caused by a disturbed
stimulation of the pancreatic secretion.
Impairment of exocrine pancreatic function

may occur in patients with insulin dependent
diabetes. Kamaryt et al28 found this more often in
young diabetics than in those who developed the
disease after age 25. The decrease in amylase
activity was reported to be parallel to the
impairment of the endocrine function in one
study29 but not in another.30 One of our patients
had a normal glucose tolerance test.

Both patients have been treated with tricyclic
antidepressants. Cholinergic mechanisms are
important for the regulation and stimulation of
pancreatic secretion. The anticholinergic effect
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of tricyclic antidepressants may have influenced
pancreatic secretion. The drug should, however,
also affect the secretion of other pancreatic
enzymes, although the release ofamylase may be
more sensitive to cholinergic blockade.3'
Furthermore, the relatives of the second patient
had not been treated with antidepressants. A
group of children and adults (10 children, five
adults) treated with tricyclic antidepressants
showed no reduction in pancreatic amylase
activity (unpublished results). In two experi-
mental studies repeated alcohol intake reduced
the secretion of different pancreatic enzymes.32 33
The amylase secretion was, however, more
depressed than that of the other enzymes.
We described two patients with specific,

probably congenital, pancreatic amylase
deficiency. The greatly reduced pancreatic
amylase activity was not due to an enzymatically
ineffective amylase molecule but to an almost
complete absence of the pancreatic molecule
itself. The finding is of diagnostic importance as
it shows that low pancreatic amylase activity in
serum or duodenal aspirates, or both, is not only
seen in patients with chronic pancreatitis,
carcinoma of the pancreas, cystic fibrosis, and
after gastric resection but can occur as an isolated
finding. In one patient we were able to show a
familial occurrence of the selective deficiency of
pancreatic amylase.
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