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ABSTRACT

Aim: This study aimed to determine the histological effect of mela-
tonin administration on the pancreas and the localization of ghrelin,
secreted from the pancreas, using immunohistochemical techniques.

Material and Method: The study utilized 30 male Sprague Dawley
rats aged 10-12 weeks. Melatonin was dissolved in ethanol and
injected intraperitoneally into the experimental group at 10 mg/
kg for 21 days, diluted with a physiological saline solution. After
the experimental period, pancreatic tissues were collected from
the rats. These tissue samples were fixed in 10% formalin for his-
tological and immunohistochemical examinations and underwent
routine histological procedures. The tissues were then treated with
a ghrelin antibody (diluted to 1/50) to determine the immunohisto-
chemical localization of ghrelin.

Results: Upon examination of the general histological structure
of the pancreatic tissue, no differences were observed between
the groups. Ghrelin immunoreactivity was detected in the islets
of Langerhans and the pars initialis epithelium of the pancreas in
both the sham and control groups but not in the melatonin group.

Conclusion: Melatonin administration did not induce any histolog-
ical disorders in the pancreas. However, it was found to decrease
the ghrelin levels secreted from the pancreas.
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Amac: Melatonin uygulamasinin, pankreas Uzerindeki histolojik et-
kisi ve pankreastan sekresyonu saglanan ghrelinin, immdinohisto-
kimyasal olarak lokalizasyonunun belirlenmesi amaclanmistir.

Materyal ve Metot: Calismada 10-12 haftalik 30 adet erkek Spraque
Dawley ttirdi rat kullanildl. Melatonin, etanolde ¢ézd(irtiliip serum fizyo-
lojik su ile sulandinlarak 10 mg/kg dozda ve 21 giin boyunca intrape-
ritoneal yolla deneme grubuna enjekte edildi. Deneysel uygulamanin
sonunda ratlann pankreas dokular alindi. Histolojik ve immdinohis-
tokimyasal incelemelerde kullanilmak (izere pankreas doku Srnekleri

%10’luk formalde tespit edilerek rutin histolojik islemlerden gegirildi.
Ghrelinin immdinohistokimyasal lokalizasyonunu belirlemek amaciyla,
dokulara ghrelin antikoru (1/50 diliisyonunda) uygulandi.

Bulgular: Pankreas dokusunun genel histolojik yapisi incelen-
diginde, gruplar arasinda bir farklilik olmadigi tespit edildi. Sham
ve kontrol gruplarinda ghrelin immdnoreaktivitesi pankreasin,
Langerhans adaciklarinda ve pars inisiyalis epitelinde gérildu.
Melatonin grubunda ise immdiinoreaktivite gérilmedi.

Sonug: Melatonin uygulamasinin, pankreasta herhangi bir histo-
lojik bozukluga yol agcmadigi gérildi. Melatonin uygulamasinin
pankreastan salgilanan ghrelin seviyesini disirdiigl tespit edildi.

Anahtar kelimeler: ghrelin, immiinohistokimya, melatonin, pankreas

Introduction

Melatonin is a hormone synthesized and secreted from
the pineal gland located between the cerebral hemi-
spheres, bone marrow cells, lens, ovary, gastrointestinal
system, and bile in the brain of mammals"?. Melatonin
does not show a homogeneous distribution in the gas-
trointestinal tract and is present in different concen-
trations and parts. Gastrointestinal tract melatonin is
entirely related to serotonin concentration, which sup-
ports the idea that melatonin production in the gastro-
intestinal tract is independent of the pineal gland. It is
known that the gastrointestinal tract melatonin level is
not affected by pinealectomy®. Literature on the pan-
creas indicates that melatonin has a protective effect on
this organ’.
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It is known that ghrelin, which can secrete growth hor-
mone from the stomach of rats, was detected in 1999°.
It is known that ghrelin is derived from the word ‘ghre;,
which means ‘to grow’ in Proto-Indo-European lan-
guages’. The ghrelin is a hormone found in mammals
and other vertebrate species such as chickens, frogs,
and fish, and a delicious peptide hormone consisting
of 28 amino acids”®. The ghrelin has two different mo-
lecular forms. These are acyl ghrelin of 28 amino acids
(modified form) and des-acyl ghrelin of 27 amino acids
(unmodified form)**. Acyl ghrelin forms one-fifth of
the ghrelin immunoreactivity in rat stomach'. In the
gastrointestinal system, ghrelin has stimulating effects
on the motility of the digestive tract during satiety and
hunger".

Ghrelin is primarily produced in the stomach, particu-
larly in the densest areas'>”. Additionally, it is produced
in various other locations within the body, including
the hypothalamus, brain, pituitary gland, adipose tis-
sue, heart, lungs, and pancreas”'>14,

The literature has documented that the pancreas is an
organ that produces ghrelin. It is known that the pan-
creatic cells responsible for ghrelin secretion are & and
B cells’>?¢. In the postnatal period, the pancreatic ghre-
lin-expressing cells are high in number (around 10% of
all endocrine cells)". The ghrelin mRNA and protein
are known to be found in the pancreas. These proteins
are expressed in '® and ' cells of the pancreas. Several
studies show that ghrelin upregulates insulin produc-
tion in the pancreas'™". It is also known to reduce plas-
ma glucose levels in humans®.

The study aims to determine the histological effect
of melatonin administration on the pancreas and the
localization of ghrelin, of which secretion is provided
from the pancreas immunohistochemically.

Materials and Methods

Ethical approval of the study was obtained from the
Animal Experiments Local Ethics Committee of Kafkas
University (Date: 25.05.2022, Decision No: 107 and
Research Code: KAU-HADYEK/2022-107). All
stages of the study were conducted in the Department
of Histology and Embryology Laboratory, Faculty of
Veterinary Medicine, Kafkas University.

Experimental Animal Material: The experimen-
tal animals used in the study were obtained from the
Erzurum Veterinary Control Institute. Thirty male
Spraque Dawley rats, which were 10-12 weeks old,
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were used in the study. During the experiment, the
subjects were fed rat chow as ad/ibitum. After a 15-day
adaptation period, the subjects were divided into three
groups: the experimental group, the sham group, and
the control group. The subjects were housed in stan-
dard cages with a 12-hour light-dark cycle and a room
temperature of 22+2°C.

Experimental Groups: The study included three ex-
perimental groups (control, sham, and melatonin).
Melatonin (Sigma-M5250), stored at -20°C, was
brought to the laboratory under cold chain condi-
tions. Melatonin, dissolved in ethanol and diluted with
physiological saline water at a dose of 10 mg/kg, was
administered to the experimental group intraperitone-
ally for 21 days (in the evening hours). The sham group
received injections of the same volume of ethanol and
saline water as the experimental group for 21 days. No
administration was made to the control group. A total
of 30 rats were used, with 10 subjects in each group.

Removal of Pancreatic Tissues: At the end of the 21-
day experimental period, the subjects were euthanized
under anesthesia, and their pancreatic tissues were
removed. The pancreatic tissue samples were fixed in
10% formalin for histological and immunohistochem-
ical examinations.

Histological Studies: 5 pym thick sections were taken
from the paraffin-blocked tissues on the slides coated
with chrome alum gelatin. Crossman’s Triple Staining
was performed on tissue sections to examine the histo-
logical structure of the pancreas.

Immunohistochemical Studies: 5 ym thick sections
were taken from the blocked tissues to examine the
immunohistochemical localization of ghrelin in the
pancreatic tissue. Deparaffinization and dehydration
processes were applied to the prepared sections. It was
washed in phosphate-buffered saline (PBS) and in-
cubated for 15 minutes in 3% H,O, prepared in 0.1
M PBS. After the sections were rewashed with PBS,
600 watts of heat were applied to the citrate buffer
in a microwave oven for 10 minutes. It was rewashed
with PBS and incubated for 10 minutes in UV serum
(10%), suitable for the secondary antibody to prevent
non-specific bindings. After washing with PBS again,
the anti-ghrelin antibody (Phonex H-031-31, at 1:50
dilution ratio) was administered to the sections and in-
cubated for 24 hours at room temperature. At the end
of the period, the biotinylated secondary antibody was
administered to the tissues that were rewashed with
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PBS and left at room temperature for 30 minutes. After
the repeated washing process, the sections were incu-
bated for 30 minutes by administering streptavidin
peroxidase. After washing with PBS again, chromogen
was administered diaminobenzidine (DAB (Thermo
TA-125-HD)). After administering chromogen so-
lution to the sections, the reaction was stopped with
distilled water in a controlled manner according to
the formation of immunoreactivity. As a result of the
dehydration and clearing processes by administering
hematoxylin as a counter dye to the prepared tissues,
the sections were closed with a coverslip with the help
of entellan.

The prepared slides were examined under a light mi-
croscope and photographed. The density grades of cells

with immunoreactivity were determined.
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Figure 1. a, b. Pancreas image with melatonin application (a). Pancreas image of the control group (b) (E: Exocrin pancreas, L: Islets of Langerhans, Triple staining).

All steps were administered similarly, except for ad-
ministering the ghrelin antibody to the negative
control to determine the specificity of tissue ghrelin
immunoreactivity.

Results

Histological Findings: The tissue samples from all
three groups (melatonin, sham and control) were treat-
ed with triple staining to examine the pancreatic tissue’s
general histological structure. According to the evalu-
ations, it was determined that the administration of
melatonin did not cause any damage to the tissues, and
the melatonin group and sham group pancreatic tissues
were similar to the control group. It was observed that
the structures in the endocrine and exocrine parts of
the pancreas were normal in all groups (Fig. 1).



Figure 3. Negative control of the ghrelin immunoreactivity in the pancreatic
tissue.

Immunobhistochemical Findings: In our study, the
ghrelin expression was examined immunohistochemi-
cally in the experimental, sham, and control groups.
According to the evaluations, the immune reaction was
observed in the islets of Langerhans, connective tissue
areas, and pars initialis epithelium of the pancreatic
sections in the control group. In the melatonin group,
the ghrelin immunoreactivity was positive in the is-
lets of Langerhans, connective tissue areas, and pars
initialis epithelium of the pancreas. However, the im-
munoreactivity in the melatonin group was found to
be weaker than in the control group. The immunohis-
tochemical findings show that the melatonin admin-
istration suppresses the ghrelin expression (Fig. 2). It
was observed that there was no immunoreaction in the

negative staining of ghrelin (Fig. 3).

Discussion

It was determined that melatonin increased the activi-
ties or gene expressions of some antioxidant enzymes
such as superoxide dismutase, glutathione reductase,
and glutathione peroxidase and suppressed oxidative
stress in this way®. In the oxidative damage induced by
paraquat, melatonin was reported to reduce the level
of lipid peroxidation product in rats*’. According to
the study of Ak¢ay** (2017), melatonin administration
prevents damage by increasing the antioxidant level in
the gastrointestinal tract. It has a protective effect on
the digestive tract canal. Yuziiak® (2014) reported that
melatonin is a potent radical scavenger; it has an anti-
damage impact on the pancreas and thus protects the
pancreatic tissue. The study of Javorek et al.* (2012)
stated that the melatonin administration made to the
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rats exposed to acute pancreatitis and pineal gland
removal by pinealectomy significantly reduced the le-
sions formed in the pancreatic tissue.

In our study, it was determined that the administration
of melatonin did not cause any histological disorder in
the pancreatic tissue of the rats, and the pancreas im-

ages obtained in all groups were in accordance (Ross
and Pawlina 2011)%.

Bianchini et al.* (2012) reported that ghrelin immuno-
reactivity was found in the duodenal epithelium in the
sleeve gastrectomy they made in Wistar rats. In a study
conducted by Akbalik?” (2019), the ghrelin immuno-
reactivity in the gastrointestinal system of Partridge
(Alectoris chukar) was in the epithelial layer of the di-
gestive tract. In many studies conducted in rats, it was re-
ported that there was a strong ghrelin immunoreaction
in the alveolar and duct epithelial cells of the mammary
tissue?®?. A study conducted by Tanaka et al.** (2005)
reported that the ghrelin immunoreactivity was intense
in the lamina muscularis layer of the human stomach.

The immunoreactivity of ghrelin in pancreatic tis-
sue was evaluated in many organisms. Some of these
studies are in humans, rats'®, mice, fish, birds®!, chick-
ens”, geese™, and frogs“. According to the results of
immunohistochemistry performed by Raghay et al.®
(2013) in rat pancreas, it was reported that ghrelin im-
munoreactivity was found in islet cells in the center of
the pancreas. According to the immunohistochemical
study conducted by Wang et al.*! (2017) in the pan-
creas of African ostrich chicks (Struthio camelus), they
stated that the immunoreactivity of ghrelin was posi-
tive in both pancreatic islets and acinar cell regions. It
was determined that the reaction was most intense in
the islets of Langerhans and the areas close to it. Wang
etal? (2017) stated that the ghrelin immunoreactivity
was also found in the ducts of the exocrine pancreas. In
a study conducted on rats, Sonmez* (2017) reported
that melatonin had a suppressive effect on the level of
ghrelin in the serum.

Our study evaluated the ghrelin immunoreactivity in
the pancreatic tissue of rats treated with tonin. It was
determined that the findings obtained were under the
studies carried out. In the control group, the immune
reaction was detected in the islets of Langerhans, con-
nective tissue areas, and pars initialis epithelium of the
pancreatic sections. In the melatonin group, it was de-
termined that the ghrelin immunoreactivity was posi-
tive in the islets of Langerhans, connective tissue areas,
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and pars initialis epithelium of the pancreas. Still, the
immunoreactivity in the melatonin group was weaker
than in the control group. Our findings were observed
to be parallel with Sénmezs* (2017) data, which
showed that the melatonin administration suppressed
the ghrelin expression.

Melatonin administration suppresses oxidative stress
by increasing antioxidant enzyme activities and gene
expressions. It is also known that increasing the anti-
oxidant level prevents damage to various tissues of the
organism. It was observed that melatonin administra-
tion did not cause histological deterioration in the
pancreatic tissue. It was determined that the ghrelin
immunoreactivity was suppressed. The ghrelin triggers
insulin release in the pancreas. It is also known to lower
the plasma glucose level. Therefore, we think more de-
tailed studies should be done on this subject.
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