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ABSTRACT
Introduction: The parathyroid glands have great importance in the human physiology and anatomy due to that produce 
hormones necessary for growth and body functions.
Materials and Methods: the parathyroid gland samples were collected from S. anomalus from 5 adult animals (males) from 
Baghdad Governorate’s local markets, The specimens were fixed using formalin (10%), and the samples were washed well 
using ethyl alcohol (70%) for the removal of the fixative solution, and then specimens were dehydrated in ascending grades of 
ethyl alcohol (70%, 80%, 90%, 100%). Xylene was used to clear the samples  which were placed in paraffin wax in an oven at 
58-60° C . The prepared sections were stained using Haris Haematoxlin and Eosin (H&E) stains & Masson trichrome (MTC).
Results: This study has proven the presence of two pairs of parathyroid glands in S. anomalus, which is located in contact with 
the thyroid gland and occupies two sites within its tissue, an apical site as well as embedded within the thyroid tissue. The gland 
appears as an oval or irregularly shaped lobe  which thin connective tissue capsule surrounds and is an extension of the thyroid 
capsule, and septa extend from it to the internal tissue, dividing it into incomplete lobules. In addition, the capsule consists of 
collagen fibers, elastic fibers, a few reticular fibers, and nuclei of smooth muscle fibers. Histologically, the parathyroid gland 
consists of three types of cells: chief cells, which are the most common, oxphill cells, and water clear cells. These two types of 
cells are arranged in the form of columns or cell cords In this study, While the third type of cells are water clear cells, which is 
the few cell in comparison to the other types.
Conclusion: The parathyroid glands are located on both sides of the thyroid glands in adult males of the S. anomalus. A 
connective tissue capsule surrounds parathyroid glands, and their internal histological structure consists of three cell kinds: 
chief, Oxphill, and water clear cells.
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INTRODUCTION                                                                     

The parathyroid glands have great importance in the 
human physiology and anatomy due to that are the last 
organ discovered in humans in 1880[1,2]. They are endocrine 
glands that produce hormones necessary for growth and 
body functions. Furthermore, they have small, round 
bodies found within the connective tissue that consist up 
the thyroid capsule, and sometimes it is embedded in the 
tissue of the thyroid gland itself[3,4,5]. These glands are called 
parathyroid or parathyroid due to their close proximity to 
the thyroid gland, on both trachea sides of the below the 
larynx[6,7,8,9,10,11]. The parathyroid glands appear as two pairs 
of glands in humans, but their number and location change 
in other vertebrates[12].

A thin capsule surrounds each parathyroid separating 
it from the thyroid gland, and a thin septa extend from 
the capsule that penetrate the gland carrying with them 

blood vessels and nerves. and vessels[6]. Histologically, 
the gland is composed of tissue arranged in the form 
of thick and branching columns containing large cells 
called Eosinophils (oxyphil cells) and smaller cells that 
are more widespread cells called chief cells. These cells 
secrete parathyroid hormone (PTH), consisting of 84 
amino acids, which has an important role in controlling 
calcium and phosphate ions in the blood and has 84 
amino acids[2]. Previous studies have shown that there is 
insufficient researches related to the histological structure 
of the parathyroid glands in S. anomalus, and this pay the 
attention to detect the parathyroid glands histologically.

MATERIAL AND METHODS                                                  

Samples collections 
In this study, the parathyroid gland samples were 

collected from S. anomalus from 5 adult animals (males) 
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from Baghdad Governorate’s local markets. The animals 
were divided on the basis of the taxonomy of the Natural 
History Museum. 

The Histological preparations 
The histological sections were prepared according to 

the method of Bancroft and Stephen[13]. The specimens 
were fixed using formalin (10%), and after the fixation, the 
samples were washed well using ethyl alcohol (70%) for 
the removal of the fixative solution, and then specimens 
were dehydrated in ascending grades of ethyl alcohol 
(70%, 80%, 90%, 100%). Xylene was used to clear the 
samples  which were placed in paraffin wax in an oven 
at 58-60° C, and then embedded with paraffin wax in 
plastic cubes. Paraffin-embedded blocks were cut into thin 
section as a ribbon using a rotary microtome at a thickness 
of 5 um. The prepared sections were stained using Haris 
Haematoxlin and Eosin (H&E) stains & Masson trichrome 
(MTC). 

RESULTS                                                                                      

Anatomical Description of Parathyroid Gland
This work has proven the presence of two pairs 

of parathyroid glands in S. anomalus. The detected 
glands are located in contact with the thyroid gland and 
occupies two locations within its tissue, an apical location                                        
(Figure 1), in addition to another location embedded 
within the thyroid tissue (Figure 2). The gland appears 
in the form of an oval or irregularly shaped lobe which a 
thin connective tissue capsule surrounds and the septa are 
extended from it into the internal tissue of the gland which 
divides it into incomplete lobules (Figure 3).

The location of the parathyroid glands was determined 
through histological study due to the difficulty of 
distinguishing and separating them, and their small size, 
as well as the small size of the thyroid gland in the animal 
subject under consideration.  

The Histological features of Parathyroid Gland
The microscopic investigation of the parathyroid gland 

in S. anomalus revealed  that a thin connective tissue 
capsule  surrounds the gland, whith septa are extended 
from it. The capsule has elastic fibers, smooth muscle 
fiber nuclei, collagen fibers, a few reticular fibers, nerves 
and vessels blood (Figure 4). The septa extend from the 
capsule into the gland tissues, forming incomplete lobules. 
In addition, the colloidal fibers in the capsule and the septa 
extending from it are colored blue using MTC (Figure 5).

The tissue of the parathyroid gland has three cell types. 
The first type is chief cells, which are more widespread 
than other cells and appear oval to polygonal in shape, 
small in size, nuclei are oval to circular in shape, and the 
cytoplasm is light in color and stain with the dyes that used 
in this study. The second type of cells are called Oxphill 

cells, which are polygonal cells that are larger in size 
than the main cells. The nuclei are vesicular in shape and 
their cytoplasm is granular. These two types of cells are 
arranged in the form of columns or cell cords (Figure 6). 
While the third type of cells are water clear cells, which is 
the few cell in comparison to the other types. They appear 
polygonal in shape and are larger in size than the previous 
two cells. Their nuclei are oval in shape and the cytoplasm 
is transparent and does not contain granules and that appear 
scattered in the tissue of the gland (Figure 7). 

Fig. 1: Thyroid gland cross-sectional image, (Par) parathyroid gland , 
(Th) thyroid gland , (H&E stain, 100X).

Fig. 2: Thyroid gland cross-sectional image (Par) parathyroid gland, (Th) 
thyroid gland, (H&E stain, 100X).

Fig. 3: Parathyroid gland cross-sectional image (C) Capsule, (Sm) smooth 
muscale fibers, (Fib) fibroblast (H&E stain, 400X). 
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Fig. 4: Parathyroid gland cross-sectional image (c) Capsule, (Tb) 
Trabeculae extending from the capsule, (MTC stain, 400X).

Fig. 5: Parathyroid gland cross-sectional image (Ch-c) Chief cells, (Bv) 
Blood vessel, (MTC stain, 400X)

Fig. 6: Cross-sectional image of Parathyroid gland, (Ch-c) Chief cells, 
(Ox-c) oxphill cells, (Wc-c) clear water cells, (H&E stain, 400X).

Fig. 7: Parathyroid gland cross-sectional image (Ch-c) Chief cells, (Ox-c) 
oxphill cells, (Wc-c) clear water cells, (H&E stain, 1000X).

DISCUSSION                                                                         

The work has indicated two pairs of parathyroid glands 
in S. anomalus, and it is located in contact with the thyroid 
gland and occupies two sites within its tissue, an apical site 
and another site embedded within the thyroid tissue. This 
result contradicts the study of the parathyroid glands in 
mice[2] and female gray ferrets[14], where the gland exists in 
the form of one pair of the parathyroid gland and its shape 
is oval to circular, while the result is in agreement with 
the studies in weasel and long-eared hedgehog, in which 
the glands are located within the internal tissue of the 
parathyroid gland[15]. It appears in the long-eared hedgehog 
in the form of lobes of[2-4] oval in shape surrounded by a thin 
capsule of connective tissue extending from the capsule of 
the thyroid gland. This variation may be due to the activity 
of the animal and the nature of the function.

Histologically, the findings of this study in male 
Caucasian squirrels revealed that a connective tissue 
capsule surrounds the parathyroid glands. The tissue is 
considered an extension of the thyroid capsule is made 
of collagen fibers, smooth muscle fiber nuclei, elastic 
fibers, few reticular fibers, nerves and vessels of blood. 
Furthermore, septa are extended from the gland capsules 
into the glands, which are divided it into incomplete 
lobules. These confirm the findings of previous studies 
of the parathyroid glands in Iraqi buffaloes[16] and golden 
hamsters[17]. The current study found that the tissue of the 
parathyroid glands consists of three cell kinds, represented 
by chief cells, which are the most common cells, oxphill 
cells, and water clear cells. This is in agreement with the 
observations of the parathyroid glands in the weasel and 
the long-eared hedgehog[15] Iraqi buffalo[16]. On the hand, 
the results are different with the findings in the golden 
hamster, which contains one type of cells represented by 
the chief cells[17], and the moorhen, which also contains one 
type of cells[18], as well as with the brown bat, in which 
the gland contains two cell kinds, chief and water clear[19], 
and also in the one-humped camel in which the tissue of 
the parathyroid glands contains two types of cells[20]. The 
agreement may be due to the fact that parathyroid glands 
of mammals are analogous structure, while the differences 
in the names of cells perhaps related with the concentration 
of the secretion.
CONCLUSIONS                                                                      

This study concluded that the parathyroid glands are 
located on both sides of the thyroid glands in adult males 
of the Caucasian squirrel (Sciurus anomalus), within the 
connective tissue of the thyroid capsule. A connective 
tissue capsule surrounds parathyroid glands, and their 
internal histological structure consists of three cell kinds: 
chief, Oxphill, and water clear cells.
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الملخص العربى

دراسة مظهرية وكيمونسجية للغدة جار الدرقية في السنجاب القوقازي                                     
Sciurus Anomalus

نور محمد جعفر حمودي، رنا علاء العامري، مروة خليل ابراهيم، سارة نوري حسين
قسم علوم الحياة، كلية التربية للعلوم الصرفة /ابن الهيثم، جامعة بغداد، بغداد، العراق 

المقدمة: تحتل الغدد الجار الدرقية اهمية كبيرة في علم وظائف الاعضاء والتشريح البشري وذلك لانتاجها هرمونات 
ضرورية للنمو ووظائف الجسم

مواد وطرائق العمل: تم جمع عينات الغدة جار الدرقية لحيوان  S. anomalus  وبواقع 5 حيوانات بالغة )ذكور( 
والتي تم الحصول عليها من الاسواق المحلية في محافظة بغداد , تم تثبيت العينات باستعمال فورمالين )10%( , تم غسل 
العينات جيدا بالكحول الاثيلي بتركيز 70% ليتم التخلص من المادة المثبتة ، ومن ثم تمرر بسلسلة من الكحول الاثيلي 
البرافين داخل فرن  الزايلين ومن ثم توضع بشمع  العينات بأستعمال  ابتداءا من )70%-80%-90%-100%( ، تروق 
الهيماتوكسلين والايوسين )H&E( وملون  الروتينية  الملونات  بأستعمال  العينات  تلون  درجة حرارته )%58-%60(. 

. (MTC( والماسون ثلاثي الكروم
النتائج : اثبتت الدراسة الحالية  الى وجود زوجين من الغدد الجار الدرقية في حيوان S. anomalus   تقع بتماس مع 
الغدة الدرقية وتحتل موقعين ضمن نسيجها , موقع طرفي قمي  وموقع اخر  منغرس ضمن نسيج الغدة الدرقية تظهر 
الغدة بشكل فص بيضوي او غير منتظم الشكل محاط بمحفظة رقيقية  من نسيج ضام تعتبر امتداد لمحفظة الغدة الدرقية 
وتمتد منها حويجزات الى النسيج الداخلي تقسمها الى فصيصات غير كاملة ,  فضلا عن ان المحفظة تتالف من اليافة 
كولاجينية والياف مرنة والقليل من الياف شبكية  وانوية لالياف عضلية ملساء ، نسجيا تتالف الغدة جار الدرقية من ثلاث 
انواع من الخلايا وهي الخلايا الرئيسية chief cells  وهي الاكثر اتشارا  والخلايا الحمضة Oxphill cells وخلايا 
الماء الشفافة Water clear cells, يترتب النوعين من الخلايا بشكل  اعمدة او حبال ضمن نسيج الغدة , بينما النوع 

الثالث من الخلايا هي خلايا الماء الشفافة  وهي الاقل مقارنة بالأنواع الأخرى. 
الاستنتاج: الغدد جار الدرقية تقع على جانبي الغدة الدرقية في الذكور البالغة للسنجاب القوقازي S. anomalus ضمن 
النسيج الضام لمحفظة الغدة الدرقية ، تحاط الغدد الجار الدرقية بمحفظة من نسيج ضام ، والتركيب النسجي الداخلي لها 

مكون من ثلاث انواع من الخلايا وهي الخلايا الرئيسية والخلايا الحمضة وخلايا الماء الشفافة


