
Introduction

Even though coffee is not considered to be responsible
for development of peptic ulcer, it may prolong its healing
by increasing acidity of gastric contents (4). Coffee stimu-
lates gastrin release and gastric acid secretion. However, no
association between coffee and dyspepsia has been found.
On the other hand, the most frequently reported symptom
after coffee drinking is heartburn, which is in accordance
with the finding that coffee promotes gastro-oesophageal
reflux (1).

Sucrose permeability is established non-invasive means
for evaluation of upper gastrointestinal tract impairment
(13). In our former work (3) we observed a profound in-
crease in sucrose permeability (above normal values) in
healthy volunteers regularly drinking coffee for longer  time.

Factors described in literature which have an effect on
sucrose permeability include life-style factors (e.g. cigarette
smoking (6)), drugs (e.g. NSAIDs (12) and corticosteroids
(9)) and bacteria (e.g. Lactobacillus (7), Helicobacter (2)).
Effects of coffee on functional integrity of upper gastro-
intestinal tract barrier have not been studied yet.

Subjects, materials and methods

10 young asymptomatic habitual coffee drinkers (2 males
and 8 females, age 22.7 ± 1.1, range 21–24), students of
medicine, were included in the study. Each individual drank
minimum 1 cup of coffee (0.25 litre) daily for at least 1 year
(2.2 cups, range 1–4, for 4.3 years, range 1–8). All provided
written, informed consent. Since this study was methodi-
cally similar to our previous studies, which gained approval
of the Ethics Committee, in this case it was not asked to
approve the protocol. Subjects who smoked cigarettes, had
antecedents of gastroduodenal diseases and history of
NSAIDs (within last 10 years) were not included.

The habitual coffee drinkers underwent SaLM test twice
– first time without coffee restriction and second time after
48-hour coffee abstinence. After night fasting the probands
provided a urine sample from the second morning urine,
since the first morning urine might contain adulterants
capable of interferring with disaccharides during laboratory
investigations. This urine was considered a control sample.
After that the probands ingested SaLM solution of compo-
sition as follows: sucrose (25.0 g), lactulose (10.0 g), man-
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nitol (2.0 g), xylose (2.0 g) and water (up to 100 ml). After
the ingestion, they fasted for 2 hours without intake of fluids.
During the next three hours the probands excluded meals
and drinks containing sugar. In this 5-hour period, urine
was collected into a container (two drops of 1% thiomersal
were added as a conservant). Samples of this urine were
compared with control samples and were analysed using
gas chromatography. The samples were either processed
immediately after delivery, or were kept frozen at – 20°C.
After centrifugation, 50 µl with addition of internal stan-
dard (sorbose) and reference material (inositol) were eva-
porated to dryness under nitrogen. The residue was
derivatised using hydroxylamine hydrochloride to produce
oximes, which were then sylilated with N,O-bis-(trimethyl-
silyl)-trifluoracetamide (BSTFA) to produce trimethylsily-
lethers. These products were determined using capillary
gas chromatograph (Hewlett-Packard 5890 II, series II with
a flame ionisation detector and integrator HP 3396A, ca-
pillary column HP-5). The obtained data were analysed
using CSW 32 software (Data Apex).

The results were compared with 8 young healthy non-
smokers not drinking coffee (5 males and 3 females, age
22.1 ± 1.8, range 19–25). This group was considered a con-
trol group. They underwent the SaLM test once as descri-
bed above.

Results

The mean sucrose permeability in the control group was
0.059 % ± 0.025 as opposed to habitual coffee drinkers with-
out coffee restriction with mean sucrose permeability equal
to 0.203 % ± 0.112 (see Fig. 1). The sucrose permeability
was significantly higher in the latter group in comparison
with the former group (p<0.01, two-sample test).

In habitual coffee drinkers after 48–hour coffee absti-
nence, sucrose excretion decreased significantly (p<0.05,
paired T-Test) to 0.107 % ± 0.088. The reached level of
sucrose permeability was not differing from that of non-
coffee drinkers (p=0.54, Kolmogorov-Smirov test).

Discussion

The normal value obtained from healthy probands not
drinking coffee by adding two standard deviations to mean
(less than 0.11 %) supports the value found by ROC (Re-
ceiver operating characteristic) analysis (less than 0.10 %
with 95 % sensitivity and 33 % specificity) using volunteers
with no respect to habitual coffee drinking (3).

We are aware of some limitations as to the interpreta-
tion of our results. Firstly, and not surprisingly, we found
standard deviation and range of sucrose permeabilities to
be substantially high, especially in the group of coffee
drinkers. This finding is consistent with permeability tests
in general, and makes them problematic with respect to re-
commendations for clinical utilisation. This variability may,
to some extent, be explained on one hand by known and
described factors (starting with complete ingestion of testing
solution and ending up with accuracy of laboratory analy-
sis) and on the other hand by differences in quantity and
quality of mucosal damage, as seen in the trends of standard
deviation. However, the range indicates (in compliance
with the concrete values), that the value of sucrose per-
meability depends quite considerably on an individual, even
though the importance and in our case also significance of
the mean is indisputable (see Fig. 1). As for clinical praxis,
in the light of these conclusions further specifications
ought to be included into sucrose permeability protocols
(not excluding the use of alcoholic beverages, cigarette
smoking etc.). 

Secondly, neither of our groups of volunteers was exa-
mined endoscopically. Therefore, an asymptomatic organic
damage to the upper gastrointestinal tract mucosa could
not be excluded. Nevertheless, with regard to healthy pro-
bands, we do not intend to minimalize this limitation (in
order to keep the convenience of the study). 

Thirdly, some authors have shown that the gastroduo-
denal mucosal barrier is altered by Helicobacter pylori in-
fection (2, 5, 14). Other studies, however, did not support
this finding (8, 11, 15). Bearing this controversy in mind,
we cannot tell for sure that our groups of probands are com-
parable. Therefore, we find it beneficial to include a non-in-
vasive Helicobacter pylori test (e.g. a breath test) in future. 

Fourthly, some authors suggest, that caffeine might slow
gastric emptying (1). It might hence increase the exposure
of gastric mucosa to sucrose. Be that the case, it would be
for us problematic to determine the extent of its damaging
effect in this area, since transit time also affects the results
of permeability tests in general. In our study, it could there-
fore possibly be co-responsible for the increase of sucrose in
urine. Since other studies (1, 10) indicate that coffee does
not affect gastric emptying or small bowel transit, we con-
sidered this questionable effect of caffeine negligible. Lastly,
our study uses a small group of volunteers. To obtain solid
results for clinical praxis a much larger group ought to be
studied.
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Fig. 1: Permeability for sucrose in unrestricted coffee drin-
kers and after abstinence.



Conclusions

Our results indicate that coffee may damage gastroduo-
denal mucosa in habitual coffee drinkers. In a time period
of 48 hours the gastroduodenal mucosa is capable of a sig-
nificant regeneration.

Hence, our findings will modify the protocols for suc-
rose permeability tests. The patients undergoing these tests
should not drink coffee at least for 2 days before the test.
Otherwise habitual coffee drinking ought to be taken into
consideration and the results should be interpreted ade-
quately.
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