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Effect of Regular and Decaffeinated Coffee on

Serum Gastrin Levels
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We evaluated the hypothesis that the noncaffeine gastric acid
stimulant effect of coffee might be by way of serum gastrin
release. After 10 healthy volunteers drank 50 ml of coffee
solution corresponding to one cup of home-made regular
coffee containing 10 g of sugar and 240 mg/100 ml of caffeine,
serum total gastrin levels peaked at 10 min and returned to
basal values within 30 min; the response was of little signif-
icance (1.24 times the median basal value). Drinking 100 ml
of sugared water (as control) resulted in occasional random
elevations of serum gastrin which were not statistically sig-
nificant. Drinking 100 ml of regular or decaffeinated coffee
resulted in a prompt and lasting elevation of total gastrin;
mean integrated outputs after regular or decaffeinated coffee
were, respectively, 2.3 and 1.7 times the values in the control
test. Regular and decaffeinated coffees share a strong gastrin-
releasing property. Neither distension, osmolarity, calcium,
nor amino acid content of the coffee solution can account
for this property, which should be ascribed to some other
unidentified ingredient. This property is at least partially lost
during the process of caffeine removal.
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Caffeine relaxes the lower esophageal sphincter (1-
5) and stimulates gastric (2,6-12) and intestinal secre-
tion (13,14) by inhibiting phosphodiesterase activity
and increasing cyclic AMP concentrations (15,16).

At equal amounts of caffeine, both regular coffee
and decaffeinated coffee are more potent stimulants of
gastric acid output than caffeine alone (2). Presumably
in coffee there is a noncaffeine acid stimulant that has
not yet been isolated. That such a noncaffeine acid
stimulant might act through gastrin release has not been
thoroughly investigated. In one study ingestion of caf-
feine alone did not elevate plasma gastrin, but coffee
and decaffeinated coffee produced instantaneous ele-
vations (17). Later, when acid secretion and gastrin
release in response to decaffeinated coffee proved
greater than in response to a peptone meal, decaffein-
ated coffee appeared to be the most potent intragastric
stimulant of acid secretion and gastrin release so far
identified (18).

We have re-evaluated the effect of water and home-
made regular or decaffeinated coffee on serum release
of total gastrin and pepsinogen 1.

MATERIALS AND METHODS

All studies were performed on fasting volunteers
(ranging in age from 23 to 32 years) who had no history
of gastrointestinal disease, were not currently taking
any medications, and who gave informed consent.

Study 1 Design

Ten subjects (five men, five women) were given one
cup of Italian home-made regular coffee at room tem-
perature. The coffee solution was prepared from 17 g
of coffee solids and 150 ml of water; of the final mixture,
50 ml corresponding to the total volume of one cup
with 10 g of sugar was administered to each subject.
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Chemical characteristics and amino acid content of
the coffee mixture are shown in Table 1. Venous blood
samples for gastrin determinations were drawn from
an arm vein twice during the basal period and at +2,
+5, +10, +15, and +30 min after coffee ingestion.

Study 2 Design

Ten healthy volunteers (five men, five women) were
included; four were also evaluated in study 1. As control
test, each subject received 100 ml of running water
with 10 g of sugar. Blood was drawn twice before and
at +2, +5, +10, +15, and +30 min after water inges-
tion. Following a 30-min interval, 100 ml of a sug-
ared coffee solution was given, and blood was drawn
at the same time intervals. A regular coffee solution
was prepared as in study 1. On a separate day, the same
subjects were given, after sugared water, equal amounts
of a decaffeinated coffee mixture (100 ml), which was
prepared from 17 g of decaffeinated coffee solids and
150 ml of running water. Chemical characteristics and
amino acid content of the decaffeinated coffee are
shown in Table 1. Blood specimens were drawn with
the same schedule as for coffee.

Water, regular coffee, and decaffeinated coffee were
given at their normal temperature (e.g., coffee at 60°C
and water at 22°C).

Methods
Water, coffee, and decaffeinated coffee solutions were
assayed for total nitrogen concentration by the Kjeldahl

TABLE 1. Chemical characteristics and amino acid
content of water and regular and decaffeinated
coffee solutions

Regular Decaffeinated
Water coffee coffee

Osmolarity (mOsm/

kg H,0) 315 451 451
Ca** (mmol/liter) 1.42 1.38 1.26
Nitrogen (g/liter) 0.09 1.02 0.5
Caffeine (mg/100 ml) 240.8 59
Aspartic acid (mg/ml) 19.4 19.2
Threonine (mg/ml) 4.5 3.8
Serine (mg/ml) 4.3 3
Glutamic acid

(mg/mi) 83.8 72.8
Glycine (mg/ml) 18.9 16.9
Alanine (mg/mt) 12.5 10.8
Isoleucine (mg/ml) 8.8 7.3
Leucine (mg/ml) 21.6 181
Tyrosine (mg/ml) 10.8 9.8
Phenylalanine

(mg/ml) 12.7 12.2
Total amino acid

content (mg/ml) 196.8 1739

method (19), for total calcium content (20) and for
caffeine concentration (21); moreover, concentrations
of individual amino acids were analyzed in an amino
acid analyzer, following acid hydrolysis (22). Gastrin
values have been measured by a commercial kit fol-
lowing the manufacturer’s directions. In the gastrin as-
say (Becton Dickinson, Orangeburg, New York) all
molecular forms of gastrin are measured; this assay has
been validated elsewhere (23).

Data Analysis

The integrated gastrin output (IGO) after water and
coffee in each subject was derived by computing the
total area under the response curve. Experimental data
are reported as mean values * standard errors, and
statistical differences in values have been checked by
means of paired or unpaired Student’s ¢ test, as appro-
priate.

RESULTS

Study 1

After drinking one cup of regular coffee, gastrin re-
sponse was characterized by a prompt increase in
serum, which peaked at 10 min after the ingestion.
The peak increase was of little significance (1.28 times
the median basal level) with a p value approaching
statistical significance when compared to basal value
(p = <0.06); a positive response was appreciated in
only 8 of the 10 subjects. At 30 min after the stimulus
was given gastrin levels returned to basal value. The
mean IGO value was 1.3 = 0.5 pg/ml X min
(Table 2).

Study 2

The administration of sugared water as a control
test resulted in occasional random elevations of serum
gastrin, which were not statistically significant. IGO
values after administration of water did not vary be-
tween the two days of the study.

Coffee ingestion at a double dose of that given in
study 1 was followed by a prompt increase in serum
gastrin levels, which peaked at 15 min and remained
elevated throughout the study. Mean IGO value was
2.3 times higher (Table 2) than the IGO after water
ingestion, with a high statistical significance (p
< 0.001). A response was evident in all subjects studied.

After administration of decaffeinated coffee, mean
gastrin levels increased slightly and peaked at 15 min,
thereafter remaining elevated throughout the study.
Mean IGO response was 1.7 times higher (Table 2)
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TABLE 2. Integrated gastrin output (x + SE) following
ingestion of water, coffee, and decaffeinated coffee

Study 1 Study 2
Water Coffee Water Decaffeinated
One cup — 1.3 — —
+0.15
Two cups 1.20 2.71 1.08 1.8
+0.05 +0.19 + 0.06 +0.18

than those observed in the control study when water
was administered; the difference was statistically sig-
nificant (p < 0.01). A comparison between gastrin re-
lease after drinking regular coffee and that after drink-
ing decaffeinated coffee reveals a statistically significant
difference (p < 0.005).

DISCUSSION

We have confirmed that regular and decaffeinated
coffees are potent stimulants of gastrin release. In the
two previous studies on the gastrin-releasing effect of
coffee, milk was added to the coffee in one (17) and
only decaffeinated coffee was studied in the other (18).

The mechanism of gastrin release by coffee is un-
known. Among the numerous agents which stimulate
gastrin release are such luminal stimulants as peptides,
amino acids or distension, neural vagal excitation, and
blood-borne stimulants like calcium and hormones
(24). Distension and osmolarity are unlikely to account
for gastrin release by coffee since no gastrin response
was observed in the control experiment when water
was given. Intragastric or intravenous calcium increases
serum gastrin levels and stimulates gastric acid secre-
tion (25,26) but at concentrations several times higher
than that present in the regular and decaffeinated cof-
fees in our study. Therefore, the gastrin-releasing effect
of coffee should be ascribed to some irigredients con-
tained in coffee; caffeine is not the gastrin-releasing
agent of coffee (17).

Only the aromatic amino acids, phenylalanine and
tryptophan, have been shown to be potent stimulants
of gastric secretion (27,28) and gastrin release (28) but
at relatively larger concentrations than the amino acid
content of an ordinary meal (28). Therefore, it seems
extremely unlikely that the small amounts of amino
acids in coffee hydrolysates are responsible for the
stimulation of serum gastrin and gastric acid secretion
in humans.

In search of an explanatory mechanism for the strong
gastrin releasing property of coffee we can only spec-
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ulate about some other unidentified ingredient(s). In
this regard we have found that, following caffeine re-
moval, decaffeinated coffee is still capable of releasing
gastrin but at a lesser degree than regular coffee. This
observation may suggest that in the process of caffeine
removal some other constituent(s) with some gastrin
releasing effect may be taken away. 1t would be of in-
terest to compare the action of regular coffee with that
of coffee that has undergone various chemical treat-
ments.
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