1

An immunohistochemical localization of endocrinal cells
in the epithelium of the duodenal mucosa of turkey
( Meleagaris gallpava )

Assist . lecture abdulrazzaq Baqer Kadhim
Veterinary collage /Al-Qadysiah university
Anatomy and histology and embryology department

2

Abstract
in some parts of the intestinal tract, which play an important and
primary role in the secretion of certain hormones that regulate
important organs of the body. The aim of this study is to examine the
site endocrine cells in the mucous layer of the five male Turkey . The
areas where endocrine cells in the mucous layer of the five male of the
Turkey examined by using immunohistochemistry technique material.
Samples were taken from five birds from the Turkish males ages ranging
from 1-2 years. It was used immunohistochemistry textile technology
and (ChromograinnA), which is a special detector Endocrine intestinal
cells, four types of hormones. Immune chemical examination in the
mucous layer duodenum and the presence of hormones, glucose insulin
tropic polypeptide(GIP) results showed (GIP) and

cholecystokinin

(CCK) glucagon-like peptide2 (GLP-2) in epithelial cells group along the
internal axis of the villi, chemical immunological results for many of the
sections shown note chromogranin A detector particularly for intestinal
endocrine cells, the cells that contain hormones (GIP) , glucose insulin
tropic polypeptide cholecystokinin(CCK) and glucagon peptide GLP-1 \
2)) containing this reagent indicating confirm the location of these cells,
a gastric endocrine cells . The presence of these hormones in the
mucous layer of the Duodenum decreases as we move away from the
duodenum
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Introduction
Over the years five distinct subspecies of turkey occurring in the wild
have been named, all native to North America but in different habitat
areas , the indigenous turkey is derived from the native wild turkey which
descendant of Mexican turkey(Meleagris gallopova) (1).
During their long evolution ,birds have development a number of
structural features that

differ from those found in mammals, the

distribution of endocrine cells in the gastrointestinal tract is related to
species ,living environment ,feeding habits and development status rather
than evolution. Extensive immunohistochemical studies have been carried
out on the distribution of gastrointestinal endocrine cells in a wide variety
of birds (2,3).Since the immunohistochemical method was first applied to
endocrian cells in the digestive tracts of poultry(4,5) . More than 10 types
of endocrine cells have been detected in the avain digestive tracts (6).
Distribution of endocrine cells in the digestive tracts of bird is different
from that of mammals because of the extent of intestinal maturation
varies with the duration of gestational period (7) . The main
gastrointestinal hormones include 5-hydroxtryptamine , gastrin ,
somatostatine , gluagen and substance (8). The gastrointestinal endocrine
cells dispersed in the mucosa of digestive tract synthesize various types
of gastrointestinal hormone which played an important role in the
physiology function of alimentary tract such as nutrient ,absorption ,the
secretion of intestinal , associated gland,gut motility and increased
intestinal blood flow (9).Gasterointestinal hormones are regulatory
peptides appear to be the major component of body integration and have
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an

important

regulatory

gasterointestinal tract

action

on

physiologyical

function

of

(10,11) .Enteroendocrine cells such as duodenal

cholecystokininare ( CCK cells) generally thought to be confined to
certain segments of the gasterointestinal tract and to store and release
peptides derived from only asingle peptide precursor ( 12). Glucagen
(GLP) is peptide hormone ,secreted by alpha cells of the pancreas,which
raises the concentration of glucose in the blood stream(5). GIP is mean
glucose-dependent insulin tropic polypeptide (GIP) . Chromogranin A
(ChA) is a secretory protein of the granin family which include A,B and
C .This granins are found in the secretory granules of endocrine and
neuroendocrine cells (13) .

Material and Method
Five adult male turkey (Meleagris gallopova ) range ages (1-2
years old) and trapped by peasents in Al-Diwaniyah birds market were
used .Deep anesthesia of animals was induce by initial injection of
ketamine ( ketamine10 mg/kg i.m) followed by xylazine (rompun 0.100.15 mg/kg.i.m) .Tissue samples were taken from three parts of
duodenum (proximal,middle,distal) and fixed 10% formalin for 48 hours
.Then tissues were dehydrated through graded ethanol and embedded in
paraffin. Five µm thick section were obtained and processed for
immunohistochemical staining .Slides, containing wax embedded turkey
duodenum

tissues , were dewaxed in 100% xylene three time for 10

minutes each. The tissue was placed twice in 100% ethanol for 10
minutes. Sections were removed, allowed to air dry for 10 minutes and
were circled with ImmEdge Hydrophobic Pen and allowed to dry for 10
minutes. Subsequently, they were placed two time for 5 minutes in 70%
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ethanol. Slides were then rehydrated twice in distilled water for 5 minutes
each. Slides were immersed in antigen retrieval buffer (10mMTris/HCl
pH 10.0) and autoclaved two time for 15 minutes at 121 ○C and 15 psi.
Subsequently, slides were allowed to cool in antigen retrieval buffer for
30-60 minutes at room temperature and washed for 3 time for 5 minutes
in phosphate buffer saline (PBS). Nonspecific antibody binding sites were
blocked by incubating the tissue sections for 1 hour in the blocking
solution 10% (v/v) donkey serum in a humidified chamber at room
temperature. Sections were incubated overnight at 4○C with primary
antibodies .For double-immunostaining, primary antibodies raised in
different species were mixed with one another without changing the final
required concentration and were incubated at 4○C overnight. Each slide
was then washed in PBS for 5 time each 5 minutes. FITC-conjugated
IgG/IgY and Cy3-conjugated IgG/IgY (Stratech, Scientific Limited,
Suffolk, UK) were used at a dilution of 1:500 for 1 hour incubation at
room temperature. Finally, slides were washed with PBS for 5 time for 5
minutes and mounted in Vectashield Hard Set Mounting Media with
DAPI. All sections of immunohistochemistry study were visualised using
an epifluorescence microscope (FITC,CY3,DABI) and the results were
pictured with a canon digital camera in dark room . Images from serial
sections were merged using Imaging Products Laboratory imaging
software (BioVision Technologies, Exton, PA, USA). Omission of
primary

antibody

was

routinely

used

as

a

control

(14)
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Results and Discussion
Duodenum tissues of turkey were first used as positive controls to
investigate the expression of GIP, GLP-1/GLP-2 and CCK by using
immunohistochemistry. the results presented that GIP, GLP-1/ GLP-2 and
CCK are expressed (Fig. 1). There was no staining when the primary
antibody was omitted from the control section (Fig. 2). Typical image
meaning that gut hormone (GIP, GLP-1/GLP-2 and CCK) are expressed
in duodenum.
This study determined the distribution pattern of GLP-2-containing
intestinal L cells in duodenum of turkey .Immunoreactive cells for GLP2 were mainly observed in the proximal duodenum

(Fig 3) .This

distribution pattern is similar to that of GLP-1-immunoreactive cells. Our
recent investigation using immunocytochemistry with colloidal gold
determined the colocalization of GLP-1 and GLP-2 in the same secretory
granules (15)The similarity of the distribution patterns of GLP-1 and
GLP-2 is supported by this immunocytochemi-cal study.

GLP-2-

immunoreactive cells are mainly located in the epithelium of the upper
part of duodenum villi, while GLP-1-immunoreactive cells are located in
the middle to lower parts of duodenum villi (Fig.4). The difference in
localization of GLP-1 and GLP-2 refects this fnding. Biochemical and
molecular biological studies of the secretary process of GLPs may be
necessary to clarify this phenomenon.
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The results of

immunostaining

technique showed that

enteroendocrine cells containing gut hormones

and ChA were co-

expressed in the same cells in turkey small intestine (Fig. 6). This pattern
of co-expression of the gut hormones and ChA has also been shown in
other mammals including human (16) . The results showed the relative
frequency and distribution of endocrine cells in the small intestine of
turkey were examined by using four type of

antisera. The

immunoreactive cells were identified in the small intestine, most of the
gut hormone were located in the basal portion of glands. The IR cells
were triangular or slender in shape .They appeared as close-type cells as
they did not possess

lamina contact

processes. Observed some
processes

with their apical cytoplasmic

open-type cells with

that reach the intestinal lumen

apical cytoplasmic

more frequency in the

duodenum region. The relative frequency and distribution of

IR

endocrine cells in the duodenum on the intestinal villi, in the crypts
(intestinal glands) and in Brunner's glands (duodenal glands). Generally,
the endocrine cells were observed in high frequently in the villi of
duodenum, . The duodenum contains the greatest variety of endocrine
cell types in the digestive tract. This finding supported by (17).
CCK IR- cells were observed in high frequently in the villi and the
intestinal crypts of the duodenum.

It is well established that the

duodenal mucosa plays a very important role in digestion and influences
pancreatic secretion and gall bladder emptying in higher mammals via
gastrointestinal hormones released from the proximal duodenum . The
proximal duodenum is thought to be protected, at least in part, from acidpepsin entering from the stomach by secretions from Brunner's glands.
Similar findings concluded that CCK have been demonstrated on turkey
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(18,19). In the small intestine K-cells which containing GIP and I-cells
containing CCK, were detected (fig.4)
Enteroendocrine cells secrete hormones and peptides play a vital role in
the function of the digestive system with enteric nervous system, whereas
effect of these hormones and peptides on food intake and appetite, the
regulation of glucose homeostasis, gut motility and various other
physiological functions (20,21).Our results support
digestive role for

the important

endocrine cells in the duodenum of turkey. The

present study, demonstrated the expression, distribution and relative
frequency of three types of enteroendocrine cells in the duodenum .

Fig.1

fig.2

Figure 1.2: Wax embedded intestinal tissue sections from turkey were
probed with the antibodies to gut hormone (GIP, GLP-1, GLP-2 and
CCK). Typical image showing that gut hormone (blue) is expressed in
a subset of intestinal cells. When the primary antibody was omitted from
the control section there is no labeling for gut hormones show in control
image. Images are 200 X magnified. Nuclie are stained blue with 4 6؛diamidino -2- phenylindole (DAPI).

9

Fig.3

Fig.4

Fig.5

Figure 3.4.5: Typical images showing gut hormones (GLP-1 and GLP-2
in duedenum) green and red in a subset of turkey duodenum . Image
Fig.5 is (200 X) magnified Fig.4 and Fig.3 are( 400 X) magnified .
Nuclei are stained blue with 4’, 6-diamidino-2-phenylindole (DAPI).

Fig. 6: typical immunofluorescence images showing co-localisation of
gut hormones (GIP) (green) with ChA (red) in duodenum.
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الخالصة
للخاليا الصماوية المعوية في بعض اجزاء القناة المعوية دور مهم ورئيسي في افراز
بعض الهرمونات التي تنظم اجهزة الجسم المهمه ان تواجد الخاليا الصماوية في
الطبقة المخاطية لالثني العشري في الديك الرومي حيث تم الكشف عنها بأستخدام
التقنية الكيمياء المناعية النسيجية في المختبر المركزي لكلية الطب البيطري في
جامعة القادسية .حيث تم اخذ خمسة طيور تتراوح اعمارها مابين  2-1سنه واجري
عليها التقنية باستعمال اربعة انواع من الهرمونات وهي كروموكرانين أ والكلوكوز
ببيتيد والكلوكاجون ببيتيد والكوليستوسكنين .
ان الهدف من هذه الدراسة هو فحص مواقع الخاليا الصماوية في الطبقة المخاطية في االثني
عشري للدجاج الرومي  .بحث اظهرت نتائج الفحص وجود الهرمونات االربعة المذكورة اعالة
على طول المحور الداخلي للطبقة المخاطية في االثني عشري خصوصا في الزغابات وهذا يدل
على احتواء كل من هذه الهرمونات على الكاشف كرموكرانين أ مما يدل على تاكيد مواقع هذه
الخاليا في الطبقة المخاطيه لالثني عشري وتبدا باالنخفاض كلما ابتعدنا عن االثني عشري0.

