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THE STUDY OF THE RELATIONSHIP BETWEEN THE LEVELS OF MELATONIN IN
THE BLOOD SERUM AND MELATONIN-POSITIVE-LABELED CELLS IN
ULCERATIVE LESIONS OF THE STOMACH IN MALE RATS OF DIFFERENT AGE

V. V. Hnatiuk, N. M. Kononenko

National University of Pharmacy, Kharkiv, Ukraine

Melatonin is a universal adaptogen that regulates the function of many body systems. The
main source of the melatonin synthesis is the epiphysis where it is produced from the amino acid
tryptophan under the control of suprachiasmatic nuclei of the hypothalamus depending on the
intensity of the signal from photoreceptors of the retina. Moreover, the content of melatonin in the
body is not only associated with the pineal gland secretion by pinealocytes, but with the extrapineal
sources of its synthesis — the mucous membrane of the gastrointestinal tract, thymus, placenta, etc.

In recent years the attention of researchers is attracted to the study of the role of melatonin in
the pathogenesis of erosive and ulcerative lesions of the stomach. Therefore, the aim of our
research was to study the relationship between the levels of melatonin in the blood serum and
melatonin-positive-labeled cells in ulcerative lesions of the stomach in male rats of different age of
9, 15 and 20 months corresponding to the human age of 29-30, 43-44, 55-56 years, respectively. In
the course of the study conducted it was found that on the background of ulcerative lesion there was
a significant reduction of both the level of melatonin in the blood and the number of melatonin-
positive-labeled cells in gastro mucosa. Under the influence of ulcerative lesion the number of
melatonin-positive-labeled cells significantly decreased in all age groups; moreover, significant
differences between the number of melatonin-positive-labeled cells in animals of different age in

the experimental groups were absent. The level of melatonin in the blood serum decreased more in
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rats at the age of 9 and 20 months. In this time the number of melatonin-positive-labeled cells
significantly decreased in rats at the age of 9 and 15 months. The greatest decrease of parameters is
observed in rats at the age of 9 months, and it corresponds to the human age of 29-30 years.

Keywords: melatonin, age, sex, ulcer, stomach, immunohistochemical.

BUBYEHHSA B3AEMO3B’A3KY MIK PIBHAMU MEJIATOHIHY B CHUPOBATLI
KPOBI TA MEJIATOHIH-IIO3UTUBHO-MIYEHUMU KJIITUHAMM ITPU
BUPA3ZKOBOMY YPAXKEHHI IIVIYHKA Y IIYPIB-CAMIIB PI3HOI'O BIKY

B. B. I'naTiok, H. M. Kononenko
HauionanbHuii papmaneBTHYHNM YHiBepcuTeT, XapkiB, YKpaiHa

[IpoBeneHo mocimipkeHHS PiBHIB MEJIATOHIHY B CHPOBATIIl KPOBI Ta KUIBKOCTI MEJIATOHIH-
MO3UTHBHO-MIYCHUX KIIITHH IPU BHPA3KOBOMY Ypa)KeHHI IIUTYHKA Y LIypiB-CaMIliB Pi3HOTO BIKY 9,
15 ta 20 wmic., mo Bianosigae Biky moaunu 29-30, 43-44 ta 55-56 pokiB. BeranosneHo, mo Ha Tii
BUPA3KOBOI'0 IMOIIKO)KEHHS B1I0OYBA€ThCS JOCTOBIPHE 3HMIKEHHS SIK PIBHS MEJATOHIHY B KpOBI,
TaKk 1 KUIBKOCTI MEJIATOHIH-TIO3UTUBHO-MIYEHUX KIITHH B CJIHM30Bii 00osoHII nuryHka. [linx
BIUIMBOM BHPa3KOBOTO YPaKEHHsS KUIBKICTh MEJIATOHIH-MIO3UTHBHO-MIUYEHHX KIITHH JOCTOBIPHO
3HMXKYEThCS Y BCIX BIKOBHX I'pynax, MpHU [IbOMY JOCTOBIPHI BIIMIHHOCTI MK KIJIbKICTIO METAaTOHIH-
MO3UTHBHO-MIYEHUX KIIITHH Y TBAPHUH PI3HOTO BIKY €KCIIEPUMEHTAIbHUX TPYH BiACYTHI. MenaToHiH
B CHpPOBATILl KPOBI HalOUIbllIe 3HUKYEThCSA y 11ypiB BiIkoM 9 Ta 20 Mic., B TOH Yac K KUIbKICTb
MEJAaTOHIH-TIO3UTUBHO-MIYEHUX KJITHH 3HAYHO 3MEHILIEHa y mypiB BikoM 9 Ta 15 wmic.. Takum
YMHOM, HaOUIbII 3HMXKEHHSI MOKa3HUKIB CIIOCTEPIraloThCs y LIypiB BIKOM 9 Mic., 1110 BiANOBiIae
BiKy JtoHH 29-30 poKiB.

KuiouoBi ciioBa: MeaToHiH, Bik, cTaTh, BUPa3Ka, IUIYHOK, iIMYHHOTiCTOXiMisl.
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MN3YYEHUME B3AUMOCBA3U MEKAY YPOBHAMU MEJIATOHUHA B CBIBOPOTKE
KPOBU U MEJJATOHHUH-ITOJIOXKUTEJIBHO-MEYEHBIMHU KJIETKAMM ITPH
A3BEHHOM IIOPAKEHUMU KEJYAKA Y KPbIC CAMIIOB PABHOI'O BO3PACTA

B. B. I'nartiok, H. M. Kononenko
HaununonanbHblii papManeBTHYECKUI YHUBEPCUTET, XapbKOB, Y KPauHAa

[IpoBeneHo wuccienoBaHUE YPOBHEH MEJIAaTOHMHA B CHIBOPOTKE KPOBH M KOJUYECTBA
MEJIaTOHUH-TION0XKHUTEIbHO-MEUEHBIX KJIETOK MPU SI3BEHHOM MOPAXKEHHUH KEITYyAKa y KPhIC-CAMIIOB
pa3Horo Bo3pacra 9, 15 u 20 mec., 94T0 COOTBETCTBYET Bo3pacty uenoneka 29-30, 43-44 u 55-56 ner.
YcTraHoBieHO, YTO Ha (POHE SIZBEHHOTO MOBPEKICHUS MPOUCXOIUT JIOCTOBEPHOE CHIDKEHHE Kak
YpOBHEH MelTaToOHMHA B KPOBH, TaK U KOJMYECTBAa MEJIATOHUH-MOJIOKUTEIHbHO-MEUEHBIX KJIETOK B
cnu3ucToi obosouke sxkenynka. [loa BIMsHHEM S3BEHHOTO MOPaKEHUS KOJIMYECTBO MEATOHMH-
MOJIOKHUTEITHHO-MEUCHBIX KJIETOK JOCTOBEPHO CHMIKAETCS BO BCEX BO3PACTHBIX TPYIaX, MPH 3TOM
JOCTOBEPHBIE PA3JIMYMS MEXKIY KOJIUYECTBOM MENATOHUH-TIONIOKUATEIEHO-MEUYEHBIX KIIETOK Y
JKUBOTHBIX Pa3HOTO BO3pACTa IKCIEPUMEHTAIBHBIX IPYMN OTCYTCTBYIOT. MEIaTOHUH B CHIBOPOTKE
KpOBH O0JIbIlIe CHIXKAETCS y KpbIC B Bo3pacte 9 u 20 mec., B TO BpeMs KaK KOJIMYECTBO METaTOHUH-
MOJIOKUTETHFHO-MEUEHBIX KJIETOK 00Jiee CHIKEHO Y KphIC B Bo3pacte 9 u 15 mec. Takum oOpazom,
HauOoJIbIlIee CHUKEHNE NToKa3aTeneld HaOIoAatoTesl y KpbIc B BO3pacTe 9 Mec., UTO COOTBETCTBYET
BO3pacTy uenoBeka 29-30 ner.

KuroueBrble ci10Ba: MeJIaTOHMH, BO3PACT, MOJI, A3BA, KeJIYA0K, HIMYHHOTMCTOXUMHSI.

Introduction. Melatonin is a universal adaptogen that regulates the function of many body
systems. Being a neurotrasmitter it supports the sleep-wake cycle, the conduction velocity, the body
temperature; as a hormone it affects proliferation — inhibits mitoses of almost all cells at the
metaphase level, has an impact on the synthesis of regulatory peptides of the hypothalamus; as an
immunomodulator it activates mitoses of stem cells in the red bone marrow, functions of the
thymus and lymphocytes [1]. The main source of the melatonin synthesis is the epiphysis where it is
produced from the amino acid tryptophan under the control of suprachiasmatic nuclei of the
hypothalamus depending on the intensity of the signal from photoreceptors of the retina [2].
Moreover, the content of melatonin in the body is not only associated with the pineal gland
secretion by pinealocytes, but with the extrapineal sources of its synthesis — the mucous membrane
of the gastrointestinal tract, thymus, placenta, etc. [3]. In addition, the concentration of melatonin in
the alimentary tract is 10-100 times higher than in the blood, and in 400 times higher than in the

epiphysis itself [4]. The main source of the extrapineal melatonin secretion in the gastric mucosa
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(GM) is enterochromaffin cells. They are part of the gastroenteropancreatic neuroendocrine diffuse
system — it is a universal system of adaptation and the body balance control in general and GM in
particular [5]. In recent years the attention of researchers is attracted to the study of the role of
melatonin in the pathogenesis of erosive and ulcerative lesions of the stomach [6]. However, there
are no works studying the relationship between the amount of melatonin in the blood serum and
melatonin-producing cells GM in ulcerative lesion of the stomach.

Therefore, the aim of our research was to study the relationship between the levels of
melatonin in the blood serum and melatonin-positive-labeled cells (MPLC) in ulcerative lesions of
the stomach in male rats of different age.

Materials and methods. The study was performed in 36 male rats at the age of 9, 15 and 20
months corresponding to the human age of 29-30, 43-44, 55-56 years, respectively; they were
divided into 6 groups: groups 1-3 were control male rats of the corresponding age, groups 4-6 —
experimental rats of the corresponding age with ulcerative lesion of the stomach. Animals of control
and experimental groups were kept on a standard diet and temperature conditions under natural light
without the influence of artificial light sources for 2 weeks. On day 15 of the experiment the
animals of control groups were removed from the experiment with taking the blood and samples of
GM, and gastric ulcers were simulated to the rats of experimental groups by the method of alcohol-
prednisolone damage. Prednisolone was introduced intragastrically in the dose of 20 mg/kg dissolved
in 80 % ethyl alcohol in the dose of 6 ml/kg [7]. Blood sampling and samples of GM in animals of
groups 4-6 were taken on day 18 of the experiment. The level of melatonin in the blood serum of
rats was determined by enzyme-linked immunosorbent assay using a set of Melatonin ELISA (“IBL-
International”, Germany). The study of GM samples was performed by the method of
immunohistochemical staining with the primary antibodies to melatonin (Biorbyt, UK) and the
secondary Alexa Fluor 488 conjugated antibodies (Abcam, UK). All interventions and euthanasia of
animals were carried out in accordance with the requirements of the Commission on Bioethics of
the National University of Pharmacy (NUPh) and "General ethical principles of experiments on
animals™ agreed with the provisions of the "European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes” (Strasbourg, 1986) and the first
National Bioethics Congress (Kyiv, 2001). The statistical confidence was assessed by one-way
ANOVA test, the difference at p<0.05 was considered to be significant [8]. “Statistica V.8.0” and
Excel software was used.

Results and Discussion. In the course of the study conducted it was found that on the
background of ulcerative lesion there was a significant (p<0.05) reduction of both the level of
melatonin in the blood (Fig. 1) and the number of MPLC in GM (Fig. 2).
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Fig. 1. The level of melatonin in male rats of different age on the background of ulcerative
lesion of the stomach
Note: * p<0.05 in relation to the control, # p<0.05 in relation to rats aged 9 months,

& p<0.05 in relation to rats aged 15 months.
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Fig. 2. The number of MPLC in male rats of different age on the background of ulcerative
lesion of the stomach
Note: * p<0.05 in relation to the control, # p<0.05 in relation to rats aged 9 months,
& p<0.05 in relation to rats aged 15 months.

It was determined that the level of melatonin decrease in the blood serum and the number of
MPLC in different age groups reduced in a different way. Thus, the greatest decrease of melatonin
in the blood serum was in rats at the age of 20 and 9 months — by 43% and 39%, respectively
(p<0.05), while the number of MPLC significantly reduced in rats aged 15 months — by 60% and
aged 9 months — by 52%.
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The data obtained indicate that melatonin, which is produced in MPLC, is secreted not only
exocrinely, performing a protective function of GM, and interstitially as well with formation of a
definite part of the total melatonin circulating in the body [9]. Under the influence of ulcerative
lesion the number of MPLC significantly (p<0.05) decreased in all age groups; moreover,
significant differences between the number of MPLC in animals of different age in the experimental
groups were absent. The different percentage reduction in the number of MPLC in rats of different
age in relation to the control — by 52% in young, by 60% in mature and the least decrease in old rats
— by 31% can be explained by the presence of the existing atrophic processes of GM in rats at the
age of 20 months confirmed by the literature data [10] and the significant difference between the
number of MPLC in rats aged 20 months in relation to rats aged 9 and 15 months in the animals of
control groups in our experiment.

Furthermore, the level of melatonin in the blood serum decreased more in rats at the age of 9
and 20 months. In addition to ulcerative lesion of the extrapineal source the age involution of the
pineal gland observed in human and animals with age affects the existing degree of reduction of the
amount of melatonin in the blood serum in rats at the age of 20 months [11]. A significant decrease
of melatonin in the blood serum in rats at the age of 9 months corresponding to the human age of
29-30 years on the background of ulcerative lesions indicates creation of a new neurohormonally
relationships formed with the deficiency in extrapineal melatonin and, as a result, in the total
melatonin in the blood serum. It is likely to be associated with gender peculiarities of ulcer disease
[12].

Conclusions

1. The ulcerative lesion of the stomach leads to a significant decrease in the level of
melatonin in the blood serum and the number of melatonin-positive-labeled cells in the gastric
mucosa.

2. The greatest decrease of parameters is observed in rats at the age of 9 months, and it
corresponds to the human age of 29-30 years.
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