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SHORT COMMUNICATIONS

Anti-Cancer Effect of Melatonin with 
Radioprotective/ Radiosensitive Property

Protirakovinný účinek melatoninu s radioprotektivní 
a radiosenzitivní vlastností 
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Melatonin is a hormone produced primar
ily in the pineal gland and secreted in the 
dark. In addition to the pineal gland, the 
endometrium, lacrimal glands, kidney, 
liver, bronchus, retina, adrenal glands, 
ovary, gastrointestinal system, placenta, 
testis, thymus, mast cells, natural clays 
and leukocyte cells also synthesize mel
atonin. It is involved in the regulation of 
physiological functions, such as regula
tion of the endocrine rhythm, stimulation 
of the immune system, antigonadotropic 
effects, aging, sleep and heat regulation. 
It also has a wide range of bio logical ef
fects due to its antioxidant, antiinflam
matory and antitumor activity [1– 5]. 

The anticancer effect of melatonin on 
tumor cells is attributed to the antioxi
dant, direct oncostatic and immune mod
ulator effect. It is known that melatonin 
has strong antioxidant properties, both 
as direct and indirect radical scaven ger. 
One of melatonin most important fea
tures is its lipophilic structure; thus, me
latonin can enter all organelles, includ
ing the cell nucleus. It can also enter any 
tissue, including the brain. Thus, antiox
idant effects can show a very wide area. 
Melatonin differs from classical antioxi
dants (vitamin E, vitamin C, βcarotene 
etc.) in various aspects. Classical antioxi
dants turn into prooxidants. Thus, these 
substances are only less harmful than 
the  oxidant substances they reduce. 
However, after melatonin reacts with 
oxidiz ing agents, the intermediate prod
ucts and the result ing intermediates can 
still be antioxidant. This property is very 

valuable for an antioxidant agent. To 
date, there is no report that melatonin 
has toxic properties, but it is concluded 
that this hormone is a very good radical 
scavenger  [5– 10]. Studies have shown 
that melatonin has oncostatic effects on 
lymphocytes, monocytes/macrophages 
and natural killer cells. In addition, mela
tonin has been reported to increase the 
production of IL1, IL6, IL12, tumor ne
crosis factor from monocytes. It has also 
been found to increase production of 
IL2, IFNγ and IL6 in cultured human pe
ripheral blood mononuclear cells. Me
latonin is also produced by a variety of 
cells, includ ing monocytes and mac
rophages and has been shown to have 
an immunomodulatory effect as well 
as its efficacy in the protection against 
inflammation [1]. 

Studies have shown that absence of 
melatonin increases cancer risk and me
tastasis. Both animal experiments and 
clinical studies have shown that pinea
lectomy or melatonin deprivation in
creases the growth and metastasis of 
melanoma, ovary, leukemia, pituitary 
gland, lung, liver, and prostate cancers. 
High levels of melatonin have been re
ported to have a slow ing effect on can
cer growth in these tissues [1– 4]. Reiter 
et al. reported that approximately 50% of 
elderly mice with low levels of melatonin 
developed spontaneous lymphoma, 
lung adenocarcinoma or sarcoma in 
the process. They concluded that mel
atonin has a positive role in increas ing 
immune function in the elderly and may 

be used as an effective treatment agent 
in cases of weakened immunity, such as 
stress, neoplastic dis ease or infection [4]. 
Again, in epidemiological studies con
ducted on blind people, the incidence of 
prostate cancer in these individuals was 
found to be less than that of people with 
vision. This is due to the higher level of 
melatonin in these individuals [11]. 

The radioprotective and radiosensitive 
properties of melatonin have been shown 
in experimental and clinical studies. How
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study, it has been reported that mela
tonin decreases radiation dermatitis due 
to RT in patients with breast cancer [10]. 
Berk et al. reported that melatonin did not 
have a positive effect on survival in pa
tients who had highdose melatonin with 
RT in cancer patients with brain metas
tasis. In a review of melatonin hormone
dependent cancer, prostate, breast and 
ovarian cancers, melatonin was shown to 
be effective and safe in both cancer pre
vention and treatment [12].

In conclusion, although melatonin 
is known as a  hormone, it has impor
tant effects on cancer treatment due to 
its antioxidant and antiinflammatory 
effects and antitumor activity. It is an 
advantage in the treatment of cancer, 
which is compatible with the immune 
system and has no side effects. It is ob
vious that the combination of melatonin 
with free radical scaveng ing molecules 
in patients with RT receiv ing cancer may 
increase the efficacy and have a  posi
tive effect on reduc ing the side effects. 
Studies on this subject are needed.
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ever, there is no metaanalysis and re
view of clinical studies in the literature. 
Wang et al. reported that the use of com
bined colorectal cancer with radiother
apy (RT) in the in  vitro study showed 
a synergistic effect [3]. Shabeeb et al. in 
his study of rats showed antioxidant, anti
inflammatory effects of melatonin, free 
radical cleaning, as well as increas ing the 
over all survival postirradiation, reduc
ing the degree of DNA damage and chro
mosomal wear, as well as increas ing the 
therapeutic rate of RT, depend ing on the 
result ing skin reported to be effective in 
prevent ing damage [5]. In a study to de
termine the efficacy of melatonin com
bined ther apies in 60 patients with rec
tal cancer, the effects of combined use of 
chemoradiation and melatonin on blood 
cell count were evaluated. They empha
sized that the combined administration 
of chemoradiother apy with melatonin 
was mild or even insignificant in the me
latonin receptors of platelet, white blood 
cells, lymphocytes and neutrophil pop
ulations compared to chemoradiother
apy alone. These findings have shown 
that melatonin can play an impor
tant role in reduc ing the side effects of 
chemoradiother apy in rectal cancer  [6]. 
In another randomized clinical trial, ad
juvant melatonin was reported to delay 
oral mucositis formation in patients with 
head and neck cancer who received con
current chemoradiother apy [9]. In phase II 




