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OBJECTIVE : The aim of the study was pineal gland function assessment on the
base of daily rhythm study and mean daily melatonin (MEL) concentrations
in serum in patients with colorectal carcinoma.
MATERIAL AND METHODS : Studies were performed in 12 women at the age
of 63.17 ± 5.90 years and 21 men aged 58.95 ± 11.32 years with large intestine
adenocarcinoma. The control group consisted of 28 healthy volunteers at comparable age. During the circadian study blood samples for the measurement of
melatonin (MEL) were collected every 4 hours during 12 h. MEL concentrations were assessed with the use of RIA methods. Statistical analysis of circadian rhythms of MEL was carried out with the use of cosinor method according to Halberg.
RESULTS : Existence of daily rhythm of MEL secretion was shown in all studied groups. A significant decrease of amplitude of rhythm and secretion of
MEL at nocturnal hours in comparison with the control group was shown in
the group of women with large intestine carcinoma. A significant decrease of
mesor value and amplitude of MEL rhythm as a consequence of decrease of
MEL secretion at nocturnal and morning hours was observed in the group of
ill men.
CONCLUSIONS : Decrease in melatonin circadian rhythm amplitude as a consequence of its lowered nocturnal secretion occurred in all patients with
colorectal carcinoma. Abnormalities in daily rhythm of melatonin secretion
were more intensified in men with large intestine carcinoma, which leads to
suppression of mean daily hormone concentration.
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Introduction
Recent studies, both experimental and clinical indicate connections between the pineal gland and neoplastic growth. The pineal gland is called an oncostatic
organ. The presence of melatonin (MEL) receptors in
different types of malignant tumors has been shown,
among others in patients with large intestine carcinoma [1,2,3]. It was suggested that melatonin may influence the human colonic functions through interaction with its receptors in the mucosa [3].
The mechanism of oncostatic action of MEL is still
not precisely explained. MEL may act through the endocrine system, immune system, regulating interaction of the pineal gland and opioid system, and exerting
direct antiproliferative action [5]. Cos and Blask [4] hypothesized that melatonin can inhibit action and/or release of growth factors stimulating development and/or
growth of tumor cells. It was shown in vitro that MEL
inhibits tumor growth stimulated by epidermal growth
factors (EGF) and insulin-like growth factor (IGF-I).
IGF-I takes part in the promotion of normal and neoplastic cells growth. Most probably it also plays a role
in processes of neoplastic transformation, angiogenesis, and progression of neoplasm, in this in metastases forming [4]. The mechanism of oncostatic action of
MEL can also be connected with antioxidant and scavenging free radicals properties of MEL. Free radicals
are considered an essential factor in pathogenesis of
neoplastic disease. It was shown that MEL is a scavenger of hydroxyl and peroxyl radicals [6–7].
The mechanism of oncostatic action of MEL may
also be connected with immunopotentiating action of
the hormone [8]. MEL stimulates activated lymphocytes T to synthesis and release of endogenic opioids,
interleukin –2 and γ- interferone [9]. Lissoni et al. [10]
have observed that MEL administration causes inhibition of tumor development in patients with neoplasm
of large intestine, liver, stomach, pancreas and lungs
with simultaneous increase of the relation of lymphocytes T4 to T8.
MEL exerts an inhibiting influence on development
and/or growth of many types of tumors induced experimentally or transplanted in animals [5,11]. There are
only a few studies concerning the assessment of MEL
concentrations in different types of malignant tumors
in humans [12–17].
Trials to use therapy with MEL in advanced neoplastic disease were also undertaken, obtaining encouraging effects. There is a suggestion that MEL,
except oncostatic action, can be useful in the improvement of the quality of life in patients with incurable,
advanced malignant tumors [10,18–20].
The aim of the study was estimation of circadian
rhythm and mean daily serum MEL concentrations in
patients with colorectal carcinoma.
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Material and methods
Studies were performed in 12 women aged 63.2 ± 5.9
years and 21 men aged 59.0 ± 11.3 years with colorectal
carcinoma (histopatologically: adenocarcinoma; degree
of neoplasm differentiation: G II–III, degree of progression according to Dukes: C 1–2). The control group
consisted of 28 healthy volunteers: 13 women aged
59.5 ± 9.3 years and 15 men aged 60.1 ± 8.1 years.
The study was conducted with the permission of the
Ethics Committee at the Silesian Medical University in
Katowice, and all patients gave their written consent
to participate in the study.
All subjects were hospitalised during the study and
their daily activities, meal times and nocturnal rest
were synchronized.
During the circadian study blood samples for the
measurement of MEL were collected every 4 hours during 24 h beginning at 06 h. The studies were performed
before operation. During the dark period a weak (25 W)
red light was lit immediately prior to blood sampling
and was switched off within 2 minutes. Serum samples
were obtained with the use of a centrifuge (450 g, 10
min.) and stored frozen (–75°C) until assays.
MEL concentrations were measured with the use
of commercially available RIA kits from DRG Instruments GmbH (USA). Sensitivity of the assay as well as
intra- and interassay coefficients of variations were 1
pg/sample, 8.6%, and 9.2%, respectively.
The results were statistically analysed with the use
of variance analysis for Kruskal-Wallis nonparametric
tests. After rejecting the variance uniformity hypothesis, further analysis of statistical significance was conducted using the Mann-Whitney U test.
Statistical analysis of circadian rhythms of MEL
was carried out with the use of the cosinor method according to Halberg et al. [21]. Cosinor analysis was carried out for a fixed average time group value by fitting
the main cosinor function f (T) = M+A cos ( tω+ϕ),
where f (T) is the average hormone concentration at
the given time point; M is the mesor, arithmetic average of actual values describing oscillations within
the cycle; A is the amplitude, difference between maximum (or minimum) value and the sinusoidal average;
ϕ is the acrophase, angle (360°=24h) corresponding
to maximum value of a given hormone concentration
within 24 hours; ω is angular frequency. The appearance of a rhythm was deducted following rejection of
zero amplitude hypothesis.
Results
The existence of daily rhythm of MEL secretion was
shown in all the studied groups .
Women with large intestine carcinoma showed a significant decrease of MEL concentration at night (at
18:00, 22:00, and 02:00 h) in comparison with values in
the control group (Fig. 1). Analysis of chronobiological
parameters of daily MEL rhythm showed a significant
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decrease of amplitude in relation to the control
group.
In the group of men with large intestine
carcinoma a decreased MEL concentration at
nocturnal and morning hours (at 18:00, 22:00,
02:00, and 06:00 h) in comparison to the control
group was shown (Fig. 2). A significant decrease
of mesor value and amplitude of MEL rhythm
was also observed.

Discussion
Our studies have shown the existence of daily
rhythm of MEL secretion both in women and
men with colorectal carcinoma. Existence of
daily rhythm of MEL secretion in patients with
large intestine carcinoma was also confirmed by
Vician’s et al. [22] studies. However, in studies
on an animal model – rats with experimentally
induced large intestine tumors – existence of
daily rhythm of MEL secretion was not shown
[23].
There are a lot of data confirming pineal
gland function disturbances in patients with
neoplastic disease. A hypothesis was even put
forward that a lack of sufficient synthesis and
secretion of MEL may lead to development of
some types of tumor [24,25].
Decreased, increased as well as normal MEL
concentrations in patients with neoplastic disease in comparison with healthy people were
described in the literature [see 26]. These differences can depend on different types of neoplasm, different degrees of the disease’s progression, used drugs, the number, and different
age of studied persons.
In the presented study we have observed
disturbances of daily MEL concentrations in a
form of decrease of its amplitude as a result of
lowered secretion at nocturnal hours. Similar
observations were made by Kvetnoy and Levin
[27]. They studied diurnal excretion of MEL
in 37 cases of gastric and rectal cancer. In cancer patients nocturnal excretion was lower than
in daytime while in healthy subjects the situation was reversed [27]. Khoory and Stemme [16]
have shown large individual variability in absolute MEL levels in patients with colorectal carcinoma. However, during the night, MEL concentration in cancer patients was significantly
lower than in controls.
Lowered MEL concentrations are also observed in other types of malignant tumors, for
example in patients with primary breast and
prostate cancer. This decrease does not seem to
depend on increased liver metabolism of MEL
[28,29]. Similarly to our studies, in most patients with breast, prostate, colon or endometrial cancer, a decrease of nocturnal secretion of

Figure 1. Mean melatonin circadian serum concentrations (MEL;
pg/ml ± SD) and chronobiological parameters of MEL rhythm in
women with colorectal carcinoma (W) and in the control group (CW).

Figure 2. Mean melatonin circadian serum concentrations (MEL;
pg/ml ± SD) and chronobiological parameters of MEL rhythm in men
with colorectal carcinoma (M) and in the control group (CM).

MEL was shown [13,14,16,17]. In patients with breast cancer
blurring of nocturnal peaks of MEL secretion was connected
with a decrease of the rhythm’s amplitude of this hormone
secretion by 65% [28–30]. It was also shown that intensification of MEL secretion disturbances in patients with cancer
depends on the degree of progression of the disease – the more
advanced degree of tumor development, the more suppressed
the daily MEL rhythm [30]. A growing tumor can modulate
MEL biosynthesis – in the early stage stimulates, and in advanced stage inhibits the secretion [29]. Lissoni et al. [31] also
paid attention to changes of pineal gland function in patients
with cancer. They have shown a decrease of MEL concentrations, among others in patients with large intestine cancer,
which have changed after chemotherapy. They have even suggested the possibility of the use of MEL’s assays for prognosing effects of chemotherapy. They showed that, irrespectively
of the type of tumor and chemotherapeutic regimen, 75% of
patients whose MEL markedly enhanced after chemotherapy
had an objective regression. The percentage of objective responses was significantly higher in patients with a chemo-
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therapy-induced MEL increase than in those with no
MEL increase [31].
Contrary to our observations Vician et al. [22]
showed that nocturnal MEL concentrations did not differ in a group of patients with cancer as compared to
control group, and diurnal concentrations in cancer
patients were even higher than those in the controls.
Moreover, surgical treatment in patients with large intestine cancer caused a significant increase of MEL
concentrations in serum both at night and during the
day. MEL concentration during the day in tissues of
the large intestine was over 10-times higher than in
serum. On the base of these observations, authors [22]
hypothesized that increased levels of MEL in the gastrointestinal tract may play an important protective
role against the development of colorectal cancer via
stimulation of the immune system.
Anisimov’s et al. [23] studies can confirm these observations. They have shown in animals with large
intestine colorectal cancer experimentally induced by
1,2-dimethylhydrazine an increase in MEL concentration in comparison to the control group.
The observation coming from our studies that
changes in daily MEL secretion are more marked in
men than in women with large intestine cancer is difficult to interpret.
More precise determination of the relation between
pineal gland and neoplastic process in the large intestine needs further studies.
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