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Abstract

Background. Many recent experimental investigations have shown that melatonin has gastroprotective properties.
However, its role in the pathogenesis of upper digestive tract diseases is still unclear.

Objectives. Investigating the nocturnal secretion of melatonin in patients with duodenal ulcer or ulcer-like dyspepsia.
Material and Methods. The investigations were carried out in 34 patients with recent duodenal ulcer (DUD), 36
patients with functional ulcer-like dyspepsia (ULD, according to the Rome Ceriteria II), and in 30 healthy control sub-
jects. Blood samples were taken for examination in a red-lit room at 10 p.m. and then at 2 and 6 a.m. The serum con-
centration of melatonin was measured with ELISA before and after a six-week treatment with omeprazole (40 mg
daily). Patients with H. pylori infection additionally took amoxicyllin (2.0 g) and clarithromycin (1.0 g) for seven days.
Results. The average melatonin concentration in duodenal ulcer patients was lower than in the healthy subjects
(25.50 = 6.22 pg/ml and 34.71 + 4.72 pg/ml, respectively; p < 0.05). The highest concentration of melatonin was
found in patients with ulcer-like dyspepsia (42.42 + 9.93 pg/ml, p < 0.05). After six weeks, the duodenal ulcers
healed and dyspeptic symptoms improved in all patients, but nocturnal secretion had not changed significantly.
Conclusions. The findings suggest that melatonin may play an important role in the pathogenesis of duodenal ulcer
disease. In patients with ulcer-like dyspepsia, the influence of melatonin on nocturnal and fasting abdominal pains
is also possible (Adv Clin Exp Med 2006, 15, 5, 811-815).
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Streszczenie

Wprowadzenie. Wyniki badari eksperymentalnych wskazujg na gastroprotekcyjne dziatanie melatoniny. Rola te-
go hormonu w patogenezie choréb gérnego odcinka przewodu pokarmowego u ludzi jest mato poznana.

Cel pracy. Ocena wydzielania melatoniny w godzinach nocnych u 0séb z chorobg wrzodowg dwunastnicy i dys-
pepsja wrzodopodobna.

Material i metody. Badania wykonano u 34 0séb z czynnym wrzodem dwunastnicy (DUD) i 36 0séb z czynnos-
ciowa dyspepsja wrzodopodobna (ULD) oraz u 30 oséb klinicznie zdrowych. Krew do badania pobierano 3-krot-
nie o godz. 22.00, 2.00 i 6.00, w pokoju oswietlonym wylacznie Swiattem czerwonym. Melatoning w surowicy
oznaczano metoda immunoenzymatyczng (ELISA), uzywajac przeciwciat firmy Immuno-Biological Laboratories.
Wyniki. Srednie stezenie melatoniny u 0s6b zdrowych wynosito 34,71 + 7,62, u pacjentéw z DUD bylo mniejsze:
25,50 + 6,22 (p < 0,05), a u 0s6b z ULD wigksze: 42,42 + 9,93 (p < 0,05). Po eradykacji H. pylori i 6-tygodnio-
wym leczeniu omeprazolem uzyskano remisj¢ kliniczng DUD i ULD, ale nocne wydzielanie melatoniny nie zmie-
nilo si¢ istotnie.

Whioski. Uzyskane wyniki podtrzymujg wczesniejszg sugesti¢, ze niedobér melatoniny moze by¢ jedng z przy-
czyn wrzodow trawiennych. Nie wykluczaja takze zwigzku miedzy stezeniem melatoniny we krwi i blonie §luzo-
wej zotadka a wystepowaniem nocnych béléw brzucha u 0séb z czynnosciowg dyspepsja wrzodopodobng (Adv
Clin Exp Med 2006, 15, 5, 811-815).

Stowa kluczowe: melatonina, choroba wrzodowa dwunastnicy, czynnosciowa dyspepsja wrzodopodobna.
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Knowledge of the physiological function of
melatonin is still incomplete. It has been estab-
lished that this hormone influences the circadian
and seasonal function of endocrine glands, e.g. the
pituitary, thyroid, and adrenal glands and the
gonads [1]. Melatonin also possesses strong antiox-
idative properties. As an antioxidative agent it
increases the concentration of glutathione (GSH)
and the activities of several antioxidative enzymes,
including glutathione reductase (GRd), glutathione
peroxidase (GPx), and superoxide dismutase
(SOD), while inhibiting pro-oxidative enzymes
[2, 3]. Recent studies have confirmed the
immunomodulatory and anti-inflammatory activity
of melatonin [4, 5]. The majority of these observa-
tions were made in experimental studies in which
melatonin was given in pharmacological doses.

Rather few studies on the gastrointestinal role
of melatonin have been carried out in humans.
Several investigations concern the evaluation of
melatonin’s influence on neurological or psychical
disturbances and sleeping disorders [6—8]. Recent
investigations have provided evidence that mela-
tonin is synthesized not only in the pineal gland,
but also in different organs. It was demonstrated
that enterochromaffin cells (ECs) in the gut are
a source of melatonin and have the capability of
absorbing indole components [9]. The total
amount of melatonin in the digestive system is
much greater than in the pineal gland and the
blood [10] and it plays an enteroprotective role in
this area. Part of the blood’s melatonin probably
has its source in the digestive system, especially
during the daytime. In the nocturnal hours, mela-
tonin is mainly secreted by the pineal gland, but it
may play a gastrointestinal role as well [11].

In previous studies, the present authors found
that the nocturnal secretion of melatonin in patients
with duoedenal ulcer disease was lower than in
healthy individuals [12]. All patients of this group
had nocturnal and fasting abdominal pains. Patients
with functional acid-like dyspepsia have similar
symptoms, but macroscopic changes in the upper
digestive tract are not observed. Considering the
above, an investigation of the nocturnal secretion
of melatonin in both groups of patients was under-
taken.

Material and Methods

The investigation was carried out in 34
patients with recent duodenal ulcer, (including 13
women and 21 men, aged 24-51 years) and in 34
patients with ulcer-like dyspepsia (22 women and
14 men, aged 19-43 years). From the clinical per-
spective, abdominal pain dominated during fasting

and at night (8 p.m. — 6 a.m.). Diagnosis of func-
tional dyspepsia was established according to the
Rome Criteria II. Organic changes were excluded
on the basis of imaging examinations (endoscopy,
ultrasonography) and laboratory tests (especially
of the liver and pancreas function). H. pylori infec-
tion was diagnosed by the urea breath test (UBT
13C) and the rapid urease test in 18 patients with
duodenal ulcer and in 17 dyspeptic patients. Thirty
clinically healthy persons, aged 19-46 years and
without H. pylori infection, constituted the control
group.

Seven days before the examinations the patients
were told to abstain from all medications and equal
diets were applied. On the day of the investigation
the patients remained in a red-lit room at night and
received equal liquid diets (NUTRIDRINK, 4 x 200
ml) containing per 100 ml: 8.4 g of carbohydrates,
6 g of proteins, 5.8 g of fat, and vitamins and min-
erals. Blood samples were taken for examination at
10 p.m. and at 2 a.m. After collection, the blood was
centrifuged immediately and frozen in —80°C. The
concentration of melatonin was measured by
ELISA by using a Labsystems Multiscan and anti-
bodies from Immuno-Biological Laboratories (cata-
logue no. RE 54021).

The above investigations were carried out
before and after a six-week treatment with
omeprazole (40 mg daily). Additionally, patients
with H. pylori received amoxicyllin (2.0 g) and
clarithromycin (1.0 g) for seven days.

Written patients consent as well as approval of
the Bioethics Committee of the Medical
University (RNN 26/04/KB) were obtained.

The Mann-Whitney test chi-squared tests were
used for statistical comparisons between groups;
p < 0.05 was regarded as statistically significant.

Results

The highest concentration of melatonin was
determined in all the examined groups at 2 a.m.
The healthy subjects’ average melatonin level was
53.16 £ 7.02 pg/ml. In patients with duodenal ulcer
the secretion of melatonin was statistically lower
(3421 + 6.54 pg/ml, p < 0.01), but in dyspeptic
patients higher (62.16 + 12.14 pg/ml, p < 0.05).

At 10 p.m. the concentration of melatonin in
duodenal ulcer patients was also lower than in
healthy subjects (26.77 + 6.89 pg/ml and 39.42 +
11.57 pg/ml, respectively; p < 0.05). Their results
were similar at 6 a.m. (15.54 + 5.24 pg/ml and
11.57 = 4.29 pg/ml, respectively). At 10 p.m. the
patients with ulcer-like dyspepsia had a concentra-
tion of melatonin similar to that of the control
group (39.10 = 4.24 pg/ml and 39.42 + 11.57
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Table 1. Nocturnal melatonin concentration in the serum of healthy subjects (K)
and in patients with duodenal ulcer disease (DUD) and with ulcer-like dyspepsia

(ULD)

Tabela 1. St¢zenie melatoniny w surowicy w godzinach nocnych u 0séb
zdrowych (K), z chorobg wrzodowa dwunastnicy (DUD) i z dyspepsja

wrzodopodobng (ULD)
Melatonin
(Melatonina) pg/ml
Group 10 p.m. 2 am. 6 a.m.
(Grupa)
K (n=30) 39.42 £ 11.57 53.16 £7.02 11.57 +4.29
DUD (n = 34) 26.77 + 6.89* 34.21 £ 6.54%% 15.54 £ 5.24
ULD (n = 36) 39.10 £ 11.10 62.16 = 12.14* 26.01 = 6.98*
*p<0.05, ** p<0.01.
pg/ml), but higher at 6 a.m. (26.01 + 6.98 pg/ml Discussion

and 11.57 = 4.29 pg/ml; p < 0.05) (Table 1).

The average concentration of melatonin in
duodenal ulcer patients was lower (25.50 = 6.22
pg/ml) and in patients with ulcer-like dyspepsia
higher (42.42 = 10.07 pg/ml) than in the healthy
controls (34.71 £ 7.62 pg/ml, p < 0.05) (Fig. 1).

During the six weeks of treatment, the clinical
symptoms completely subsided. Duodenal ulcers
healed in all patients. Eradication of H. pylori was
obtained in 15 (84.3%) ulcer patients and in 13
(76.5%) patients with ulcer-like dyspepsia. After
treatment, the concentration of melatonin in the
serum was not significantly changed and was 24.11
+ 4.72 pg/ml in ulcer patients and 39.45 + 6.24
pg/ml in dyspeptic individuals (p > 0.05, Fig. 2)
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Fig. 1. The average nocturnal melatonin concentration

in the serum of healthy subjects (K) and in patients

with duodenal ulcer disease (DUD) and with ulcer-like

dyspepsia (ULD)

Ryc. 1. Srednie stezenie melatoniny w surowicy w go-
dzinach nocnych u 0séb zdrowych (K), z choroba
wrzodowg dwunastnicy (DUD) i z dyspepsjg wrzodo-
podobng (ULD)

The results confirmed previous observations of
these authors indicating lower secretion of noctur-
nal melatonin in patients with duodenal ulcer dis-
ease. In the previous study, melatonin was deter-
mined by the RIA method, but in the present exam-
ination, using ELISA, comparable results were
obtained. These results suggest a possible role of
melatonin in the pathogenesis of duodenal ulcer
disease. Other investigators express a similar opin-
ion. Komarow et al. [13] observed lower secretion
of melatonin in the active phase of duodenal ulcer
disease as well as in remission. Moreover, they
revealed that the secretion of melatonin is especial-
ly depressed in autumn, when progression of this
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Fig. 2. The average nocturnal melatonin concentration
in the serum of patients with duodenal ulcer disease
(DUD) and with ulcer-like dyspepsia (ULD) before (a)
and after (b) 6 weeks of treatment

Ryc. 2. Srednie stezenie melatoniny w surowicy w go-
dzinach nocnych u 0séb z chorobg wrzodowg dwuna-
stnicy (DUD) i z dyspepsjgq wrzodopodobng (ULD)
przed (a) i po (b) 6 tygodniach leczenia
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disease is usually frequent [14]. Malinowskaja et
al. [15] observed that the excretion of melatonin
with urine is low in every phase of ulcer disease.
The secretion of melatonin at night, when
abdominal pains appeared, were investigated in
this study because it is possible that a low level of
this hormone might be a casual factor in both dis-
eases. Thus melatonin probably induces favorable
changes in the activity of the cerebro-visceral axis
and reduces visceral hypersensitivity. In particular,
its gastroprotective effect is connected with the
beneficial influence of the oxygen metabolism in
the gastric mucosa and the secretion of
prostaglandins. A gastroprotective effect of this
hormone has been indicated in numerous experi-
mental investigations [16, 17]. Kato et al. [19]
demonstrated a depressed action of melatonin on
the secretion of HCL and pepsin. Furthermore,
a very important property of melatonin is also its
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