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Abstract

In this study, it was aimed to investigate the effects of thymoquinone (TQ), which is the bioactive phytochemical constituent of the seeds oil of
Nigella sativa, on somatostatin secretion in the rat pancreatic tissue by immunohistochemical method. Animals (n=30) were divided into 3 groups as
follows: control, sham and thymoquinone. While Thymoquinone group received 8 mg/kg of TQ which injected for 14 days, only isotonic saline was
injected to the sham group for same time. The control group received nothing. Crossman’s triple staining was applied to tissue sections to examine
histology. Streptavidin-Biotin-Peroxidase Complex method was used to investigate somatostatin immunoreactivity in the pancreatic tissue. Specific
somatostatin immunoreactivities were observed in endocrine cells (islets of Langerhans) in all groups. It was determined that somatostatin secretion
increased in the thymoquinone group compared to control and sham. In conclusion, thymoquinone administration was concluded to increase the
secretion of somatostatin that is known to regulate certain hormones such as growth hormone, insulin, glucagon, secretin and gastrin.
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Timokinon Uygulamasinin Ratlarin Pankreas Dokusunda Somatostatin
Salgisi Uzerine Etkileri

Ozet

Bu calismada, Nigella sativa (Corek otu) cekirdeginin biyoaktif fitokimyasal bileseni olan timokinonun (TQ), rat pankreas dokusundaki somatostatin
salgisi Gizerine etkisinin, immunohistokimyasal yontem kullanarak incelenmesi amaclandi. Hayvanlar (n=30) kontrol, sham ve timokinon olmak
lzere U¢ gruba ayrildi. TQ grubuna, 8 mg/kg TQ 14 giin boyunca enjekte edilirken sham grubuna ayni siire sadece serum fizyolojik enjekte edildi.
Kontrol grubuna ise herhangi bir uygulama yapilmadi. Histolojik incelemeler icin doku kesitlerine Crosman’in ti¢li boyama yontemi uygulandi.
Pankreas dokusunda somatostatin immunoreaktivitesini incelemek icin Streptavidin-Biotin-Peroxidase Complex metodu kullanildi. Spesifik
somatostatin immunoreaktivitesi tim gruplarin endokrin hiicrelerinde (langerhans adaciklari) tespit edildi. Somatostatin sekresyonunun kontrol
ve sham gruplari ile karsilastinldiginda thymoquinone grubunda arttigi tespit edildi. Sonug olarak, TQ uygulamasinin, biiylime hormonu, insulin,
glukagon, sekretin, ve gastrin gibi hormonlarin salinimini diizenledigi bilinen somatostatinin salgisini arttirdigi sonucuna varildi.

Anahtar sézciikler: immiinohistokimya, Nigella sativa, Pankreas, Timokinon

INTRODUCTION annual flowering plant in the family Ranunculaceae and is
among the most promising medicinal plants. It is used as

The use of medicinal plants as therapeutics drugs is  a natural remedy in the Southern Europe, Northern Africa,
as old as mankind itself ". Nigella sativa (black seed) is an  Middle East, Saudi Arabia, and Southern and Southwestern
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Asia 2, Black seeds contain carbohydrates, fixed oils,
vitamins, minerals, proteins &, calcium, iron and potassium .,
The bioactive constituents of the volatile oil of black
seeds are thymoquinone (TQ), dithymquinone (DTQ),
thymohydroquinone (THQ) and thymol (THY) B,

TQ has the most important bioactive components and
antioxidant ©), antihistaminic ©, antiinflammatory v,
immunomodulatory ©, anti-microbial ), anti viral U'%,
antihelminthic ", anti-bacterial "%, hepatoprotective '3
and antitumoral @ effects. Furthermore, several studies
have examined the effects of TQ in diabetes, and found
that it decreased levels of insulin and restored glucose
homeostasis 41,

Somatostatin has two biologically active forms that
are referred to as somatostatin-14 and somatostatin-28,
and it was first isolated from ovine hypothalamus "¢, It
can act as a neurotransmitter 7%, It has suppressive effects
on growth hormone in the pituitary '8, glucagon, insulin
and pancreatic polypeptide in the pancreas "', and
secretin and gastrin in the gastrointestinal tract 2%,

In this study, it was aimed to examine the effect of TQ
on the somatostatin positive cells in the pancreatic tissue
of thymoquinone-treated rats.

MATERIAL and METHODS

Animals and Care Condition

Ethics approval was obtained from Kafkas University
Local Ethics Committee for Animal Experiments (KAU-
HADYEK/2015-38).

A total of 30 rats of the same species (Sprague Dawley),
which were 40 days old, weighted approximately 250-300 g.
The animals were not used in any previous studies and did
not mate before. The rats were housed in standard cages at
ambient temperature of 22+2°C and were maintained on
a 12-h light/dark cycle with free access to water and pellet
food. The amount of TQ used in our study was based on
the study conducted by Hawsawi et al.?",

Experimental Design

The rats in the control group (n=10) were fed on standard
ad labitum and normal drinking water. One mL of isotonic
saline was administered intraperitoneally to sham group
(n=10). Eight mg/kg of TQ (274666, ALDRICH), which was
dissolved in 1T mL of isotonic saline, was intraperitoneally
injected daily for 14 days to thymoquinone group (n=10).
The control group received nothing.

End of the experiment, pancreatic tissue samples were
collected under euthanasia after deep ether anesthesia.

Histological Procedures

Pancreatic tissue samples were fixed in 10% formalin

solution for 48 h, dehydrated through graded alcohols and
cleared in xylene. Tissues were infiltrated and embedded
in paraffin. Sections (5 um) from the paraffin blocks were
stained with Crossman’s triple staining.

Immunohistochemical Procedures and
Statistical Analysis

Streptavidin-Biotin-Peroxidase Complex method was
used to investigate somatostatin immunoreactivity in
the pancreatic tissue. Following deparaffinization and re-
hydration, sections were rinsed with Phosphate Buffer
Solution (PBS) and incubated in 3% H,0, (prepared in 0.1
M PBS) for 15 min. After rinsing with PBS, sections were
processed in citrate buffer solution in microwave oven
(800 watt) for 10 min in order to expose the antigenic
sites. After rinsing with PBS again, sections were incubated
in primary somatostatin antibodies (ab183855) (1:1000
dilution ratio) in humid environment at room temperature
for 1 h. After rinsing with PBS, sections were kept at room
temperature for 15 min with added streptavidin-horse
radish peroxidase (HRP) (Invitrogen Histostain plus Broad
Spectrum Ref. 85.9943). Sections were rinsed again with
PBS and 3,3'-Diaminobenzidine tetrahydrochloride (Dako
Corp.) was used for chromogen application. Finally, the
sections were counterstained with Mayer’s hematoxylin.
Negative control sections were incubated only in PBS.

Somatostatin immunoreactivities in tissues were graded
with 40X lens zoom from 0 to +3 (0: no reaction; 1: minimal
reaction, 2: moderate reaction; 3: strong reaction). Cells
were evaluated by two different observers. Intensity of
staining of somatostatin positive cells were determined in
six sections chosen randomly from six islets of Langerhans
of each animals.

Somatostatin positive cells were counted by 100 square
ocular micrometer (eye piece graticule) at 100X magnifi-
cation under Olympus microscope (CX22-type I). All the
obtained data was converted to number of somatostatin
positive cells per 1 mm?2unitarea 222!, Numerical distribution
of somatostatin positive cells were observed in six sections
chosen from six unit area of Langerhans of each animals.

Statistical Package for the Social Sciences 16.0 (SPSS)
software was used. Possible differences were determined
by using One-Way ANOVA and Duncan’s multiple range
test and means were considered significantly different
at P<0.001.

RESULTS

Histological Results

The histological examination of pancreatic tissues in all
groups exhibited normal findings. The obtained pancreatic
tissues contained endocrine (islets of Langerhans) and
exocrine cells (Fig. 1).
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‘ Fig 1. Rat pancreas. (a) Control group, (b) Sham group, (c) Thymoquinone group. Triple staining. Bar = 100 um ‘
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Fig 2. Somatostatin immunoreactivity in rat pancreas in control group. Somatostatin
containing cell (arrow). Streptavidin-Biotin-Peroxidase Complex method. Bar = 100 um
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Fig 3. Somatostatin immunoreactivity in rat pancreas in sham group. Somatostatin containing

cell (arrow). Streptavidin-Biotin-Peroxidase Complex method. Bar = 100 pm

Immunohistochemical Results

Somatostatin expression was observed
only in the endocrine cells (islets of
Langerhans) of all groups. This cells was
abundant especially in the peripheral
areas of islets of Langerhans (Fig. 2, 3, 4).

When all groups compared with each
others regarding intensity of staining
of somatostatin expression in islets of
Langerhans, values of somatostatin
expression in thymoquinone group
was significantly higher (P<0.001) than
control and sham groups. Intensity of
immunohistochemical staining were
summarized in Table 1.

When all the groups were compared
with each others in terms of count of
somatostatin positive cells. Thymoquinone
group were observed more than both
control and sham groups. And numerical
distribution of this cells were determined
statistically significant (P<0.001). Count
of somatostatin positive cells in islets
of Langerhans among groups were
summarized in Table 2.

DISCUSSION

Pharmacological plants are used in
the preparation of herbal medicines,
which are known safer than modern
medicines. N. sativa, which has been used
for many diseases, is one of the famous
pharmacological plants ?4.

Somatostatin is known to regulate
the endocrine system, cell proliferation
and neurotransmission ['”), Somatostatin-
immunoreactive cells among endocrine
cells (islets of Langerhans) in the pancreas
were determined by immunohistochemical
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o It was reported that TQ have cytotoxic
o | effects on several tumoral cells, including
pancreatic adenocarcinoma 7., It was
demonstrated that TQ triggers apoptosis

- 5 o by Bcl-2 protein 28,

e Several studies have been focused
on N. sativa and TQ administration in
} diabetes 2%, A study showed that TQ

4| administration in diabetic rats led to
U .| significant decrease in blood glucose
" levels 29, It was argued that TQ managed
> g to reduce insulin resistance and increase
9 [-cell function ", Due to its anti-tumoral
7ot o and anti-diabetic effects, somatostatin
L acts as a regulator in some diseases.
T A It also suppresses hormone secretion,
<A ‘| growth and proliferation, and triggers
| apoptosis B%,

-

100 pm

Fig 4. Somatostatin immunoreactivity in rat pancreas in thymoquinone group. Somatostatin
containing cell (arrow). Streptavidin-Biotin-Peroxidase Complex method. Bar = 100 um

Somatostatin is a regulatory hormone
for insulin and glucagon, and it inhibits

Table 1. Comparison of intensity ofimmunohistochemical staining in islets
of Langerhans among groups

GOtk (islets :lfuLT:;rhans) Lt RO
Control 360 1.62+0.48° N.S
Sham 360 1.66+0.47° N.S
Thymogquinone 360 2.79+0.40° <0.001

M: mean; SD: standard deviation; *° Different superscripts in the same
column indicate significant differences between groups (P<0.001); N.S: Not
significant

Table 2. Comparison of count of somatostatin positive cells in islets of
Langerhans among groups

Groups Number (unit area) M+SD P Value
Control 360 11.13+3.2° N.S
Sham 360 11.27+4.1° N.S
Thymoquinone 360 12.24+3.6° <0.001

M: mean; SD: standard deviation; *° Different superscripts in the same
column indicate significant differences between groups (P<0.001); N.S: Not
significant

and morphometric studies. It was claimed that somato-
statin-immunoreactive cells were rare among endocrine
cells (islets of Langerhans) in the pancreas and that these cells
were localized especially in the peripheral regions of islets of
Langerhans 2>, Qur study showed that somatostatin-
immunoreactive cells were localized in the peripheral
region of the endocrine parts and TQ administration
increased somatostatin release in the endocrine cells.

The black seed and TQ were determined to have anti-
tumoral and anti-diabetic effects on the pancreatic tissue 2,

insulin and glucagon release from panc-
reatic islets. An immunohistochemical
study showed an increase in the number of somatostatin-
secreting cells in patients with diabetes ", TQ administration
also increased both intensity of staining and count of
somatostatin positive cells in our study. Diabetes is
known as a metabolic disorder and involves an imbalance
between stimulatory (insulin) and inhibitory (glucagon,
somatostatin) pancreatic islet hormones 2. Based on our
findings, it is possible to consider that TQ administration
may be effective in the treatment of some conditions
such as diabetes and tumors by increasing somatostatin
expression in the pancreatic tissue.

In conclusion, somatostatin expression was present in
the pancreatic islets in all groups, somatostatin expression
was observed only in the peripheral region and it was
determined TQ administration increased both intensity of
immunohistochemical staining and numerical distribution
of somatostatin positive cells in this study. Our findings
may be useful for other studies on somatostatin .
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