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CHARACTERISTICS OF MELATONIN-POSITIVE-LABELED CELLS
OF GASTRIC MUCOSA AMOUNT IN RATS OF DIFFERENT SEXES
IN AUTUMN AND WINTER
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Abstract

The objective of presented study was the state of the melatonin-positive-labeled cells
of gastric mucosa in rats of different sex and age in the autumn and winter. It was established
that during the seasonal physiological desynchronosis — autumn — the amount of melatonin-
positive-labeled cells was lower compared to their level in the winter to 13 % — in male rats,
7 % — in female rats. It determined that melatonin-positive-labeled cells in the gastric mucosa
presents 3¢ cell types, which differ in size and structure. The number of different cell types
different in males and females. Melatonin-positive-labeled cells in male rats were
significantly lower than the melatonin-positive-labeled cells in female rats in both seasons.

Key words: melatonin, melatonin-producing cells, stomach, pineal gland, seasons,

Sex.
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XAPAKTEPUCTHUKA KIJIbKOCTI MEJIATOHIH-IO3UTUBHO-MIYEHUX
KJITHH CJIU30BOI OFOJIOHKH IIJIYHKA V I[YPIB PI3HOI CTATI
Y OCIHHbO-3UMOBMM MEPIO /]

B. B. I'nartiok
HanionanbHuii gapmaneBTHYHNMH YHiBepcuTeT, XapKiB, YKpaina

Pedepar

[IpoBeneHo nociikeHHs KUTbKOCTI MEJIATOHIH-TIO3UTUBHO-MIYEHUX KIIITUH CIIM30BOT
000JIOHKH IITYHKA IIypiB PI3HOT cTaTi BIKOM 9 MiC B OCIHHBO-3UMOBUH Tiepio 1. BctanosieHo,
10 B MEpIOoJl CE30HHOTO (PI310JI0TIUHOTO JIECUMHXPOHO3Y — BOCEHU — KUIBKICTh MEJATOHIH-
MO3UTUBHO-MIYEHHUX KIIITUH Oyila MEHILOIO MOPIBHSHO 0 iX piBHS B 3MMOBUH nepiod Ha 13%
— y mrypiB-camIliB, Ha 7% — y mIypiB-caMoK. Bu3HadeHo, 1110 MeaTOHIH-TTO3UTUBHO-MIYEH1
KJIITHHA B CJIM30BIM OOOJIOHIN NUIyHKa MPEACTaBJICHI 3-a THUMAaMW KIITHH BIAMIHHUX 3a
po3mipoM Ha OynoBoro. KUIbKICTh pI3HMX THMIB KJIITUH BIIPI3HSAETHCS Yy HIYPIB CaMIliB Ta
caMOK. 3arajbHa KUIBKICTh MEJIATOHIH-TIO3UTHBHO-MIUCHHX KJIITHH Yy IIypiB-CamIliB
JIOCTOBIpHA HIYKYA 32 iX KUTBKICTh Y IITyPIB-CAaMOK B 0OM/IBa CE30HH.

Kiro4oBi ciioBa: MeJIaTOHIH, MeJATOHIH-TIPOAYKYIOYH KJIITHHH, IJIYHOK, emidis,

C€30HM, CTATh.

XAPAKTEPUCTHKA KOJIMYECTBA MEJIATOHUH-ITOJIOKUTEJIBHO-
MEYEHBIX KJIETKOK CJIU3UCTOM OBOJOYKH KEJIYJIKA
Y KPBIC PABHOI'O IIOJIA B OCEHHE-3UMHUM ITEPAO

B. B. I'naTtiok
HauunonanbHbIi (papManeBTHYECKH YHMBEPCUTET, XapbKOB, Y KPanHa

Pegepar

IIpoBeneHo nccnenoBaHUE KOJMYECTBA MEIATOHMH-TIOJIOXKUTEIBHO-MEUEHBIX KIETOK
CIIM3UCTON 000JIOYKH >KeIyAKa KpbIC pa3HOro Ioja B Bo3pacTe 9 Mec B OCEHHE-3UMHHN
nepuo/. YCTaHOBJICHO, YTO B MEPUOJI CE30HHOTO (PU3HOJIOIMUYECKOTO JAECUHXPOHO3a — OCEHb
— KOJIMYECTBO MEJIATOHMH-IIOJIOKUTEIbHO-MEUEHBIX KIETOK MEHBIIE [0 CPAaBHEHUIO C MX
YPOBHEM B 3uMHUH nepuof Ha 13% — y kpbic-caM1i0B, Ha 7% — y KpbIc-caMoK. OnpeneneHo,

YTO MEJIATOHUH-IIOJOKHUTCILHO-MEUEHHBIE KIIETKH B CIM3UCTOH 000J0YKe JKCIIyaKa
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MPEACTABICHBl 3-1 THUMAMH KIETOK, KOTOpbIe OTJIMYAIOTCS pa3MEpOM U CTPOCHUEM.
KonnyecTBO pa3HBIX THUIOB KIETOK OTJIMYAETCS y caMIoB M caMmoK. OOIiee KOJIMYecTBO
MENATOHUH-TIOJIOKUTEIIbHO-MEUEHBIX KJIETOK Y KpbIC-CaMIIOB JOCTOBEPHO HIKE HX
KOJIMYECTBA B CPABHEHUHU C KpbICAMHU-CaMKaMU B 00a ce30Ha.

KuroueBblie c10Ba: MeJIaTOHNH, MEJIATOHUH-NPOAYUHPYIOIINE KJIETKH, KeJIYI0K,

3nu¢u3, Ce30HbI, CTATH.

Melatonin is the main epiphysis hormone that regulates many physiological and
neuroendocrine functions. Melatonin’s biorhythmic, antioxidant, immune-modulating,
antihypertensive action has already been proven, whereas its participation in other processes
is under detailed study [1, 2, 3]. Pineal gland is the main biorhythms’ regulator that defines
circadian (daily) and circannual (seasonal) changes in bodily functions [4]. Violation of the
production of melatonin can lead to the development of chronic diseases of internal organs. In
recent years experimental studies were conducted to indicate the role of melatonin in the
regulation of functions of the gastrointestinal tract (GIT) [5, 6, 7]. The increased interest to
GIT is caused by the fact that due out pineal source of melatonin synthesis in
enterochromaffin cells, concentration of melatonin in the digestive canal 10-100 times higher
than in blood, and 400 times higher than in the epiphysis. Melatonin synthesis sources in
human body were found in the salivary glands, tonsils, esophagus, stomach, duodenum, liver
etc. Melatonin producing cells are part of the diffuse neuroendocrine gastrointestinal system,
the number changes in various pathological conditions [8]. We know that daylight hours
change depending on the season, leading to changes in melatonin secretion of the pineal gland
and physiological development of desynchronosis in the autumn and spring [9]. Thus, studies
of melatonin producing cells of the gastrointestinal tract, depending on the season and sex
were not conducted.

Therefore, the aim of our work was to study the amount of melatonin-positive-labeled
cells of gastric mucosa in rats of different sex in the autumn and winter.

Materials and methods. The research was conducted on 24 rats of different sex aged
9 months, corresponding to the person's age 29-30 years. The animals were divided into 4
groups: 1-2 groups — male and female rats of appropriate age — study of the gastric mucosa
was held in autumn: 3-4 groups — male and female rats of appropriate age — study of the
gastric mucosa was held in winter. Animals of all groups during the experiment were on a
standard diet and temperature conditions under natural light without the influence of artificial

light sources. Collection of samples of the gastric mucosa was performed on the 15th day of
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the experiment. 242 sections of the pyloric part of the stomach were studied using the method
of immunohistochemical staining with primary antibodies to melatonin (Biorbyt, UK) and
secondary Alexa Fluor 488 conjugated antibodies (Abcam, UK). Analysis of serial sections
was performed using analysis and image processing ImageJ 1.48a (NIH). The number of cells
transferred to 1 mm?. All interventions and euthanasia of animals were carried out according
to the requirements Commission on Bioethics pharmacy and "general ethical principles of
animal experiments" that are consistent 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 Congress on bioethics (Kyiv, 2001). Obtained results
were statistically treated by ANOVA. For minimal level of significance was taken p <0.05
[10]. Was used the programs software «Statistica V.7.0» and Excel.

Results and discussion. During the study it was found that the gastric mucosa number
melatonin-positive-labeled cells (MPLC) in autumn is lower than the number of MPLC

gastric mucosa in winter (Fig. 1).

1000 -
900 -
800 -
700 -
600 -
500 A 626,14
400 -
300 -
200 -
100 -

772,34*

MPLC/1mm2

male female

Oautumn Dwinter

Fig. 1. Number MPLC of the gastric mucosa of rats of different sex in the autumn and
winter periods

* p<0.05 relative to male rats

The number of cells in males fall below 13% (p = 0.10), and females below 7% (p =
0.24) relative to winter. Significant difference between MPLC in rats of different sex in
autumn —19% (p = 0.006) and in winter — 13% (p = 0.05) was determined.

The data show that physiological desynchronosis which, according to the literature [9]
and research affects the ekstrapineal source of melatonin synthesis, particularly in the gastric

mucosa. However, more significant changes occur in the gastric mucosa of males compared
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to females, which, given the paracrine mechanisms of release of melatonin and its antioxidant
and reparative properties, could be an explanation of higher incidence of erosive and
ulcerative lesions of the gastric mucosa of men compared to women [11].

During the analysis of serial sections it was found that MPLC have different
histological structure and represented by three cell types: type 1— small cell (3,8-7,6 microns),
located mainly in the basal gastric gland, type 2 — large cells (11-17 microns) without
granules in the cytoplasm and type 3 — large cells with granules in the cytoplasm that occupy
basal and middle parts of the gastric gland. No significant differences in the ratio of different
types of cells in the total pool MPLC in rats of different sexes during studied seasons were

found (Fig. 2).

51
35
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Fig. 2. The percentages of different types MPLC gastric mucosa: A — rats-males in

winter; B — rats-males autumn; C — rats-female winter; D — rats-females autumn.
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Conclusions

1. Melatonin-positive-labeled cells in rats of different sex in autumn is lower than the
amount of melatonin-positive-labeled cells in winter.

2. Melatonin-positive-labeled cells in male rats were significantly lower than the
melatonin-positive-labeled cells in female rats in both seasons.

3. The presence of different types of melatonin-positive-labeled cells in the gastric

mucosa with interest difference between the number of males and females was indicated.
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