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ABSTRACT  

       Twenty healthy adult Carp fish were collected from Dijlah river in Iraq   in 

Summer and winter times of the year  (Ten for each ). The fish were sacrificed and 

fixed in 10% neutral buffered formalin solution. Routine histological preparations 

were carried out. Hematoxylin - Eosin stain was used. The finding of the current study 

showed that clear connective tissue capsule  was not observed. Instead, wide loose 

connective tissue was surrounded the follicles. The thyroid follicles were distributed 

individually or in groups in the kidney and sub pharyngeal region( around the ventral 

aorta). The thyroid tissue was represented by  thyroid follicles of different sizes and 

shapes. In Carp fish, the building up and organization of the follicular cells of thyroid 

follicles were simple and poorly organized. There was a close relationship between 

the morphological state of thyroid follicles and the season( temperature). The results 

of the present study also demonstrated that the spread of thyroid follicles in summer 

was more than in winter  where the follicles appeared as aggregated at the periphery 

of  renal tissue and also the results of this study showed that large and small follicles 

were combined. The study also registered that, during winter, the  large follicles were 

mostly formed by the  aggregation of smaller ones and that according to the 

physiological status of the thyroid tissue. The study concluded firstly that these 

follicles had the ability to wandered within the renal tissue. Moreover, the study 

concluded that the thyroid follicle was  dynamic  structure, and their sizes  depending 

on the amount of colloid present within . 
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INTRODUCTION  

          Thyroid tissue in fish has been found in different organs including ovary ; 

Kidney, spleen, heart, eye, intestine (10,16). (2& 3) reported that  thyroid gland of 

fish could be observed In  the gut, gonad, liver, spleen, eye and Brain. It has variable 

shapes and sizes in different fish species; It may be variably represented by a group of  

follicles in cyclostomes,  forming  diffuse structure  in the form of small masses in 

many teleosts; forming a compact structure in elasmobranches and bony fishes;  and  

comprises a pair of interconnected lobes in dipnoi. The activity of thyroid tissue can 

be influenced by season and some physiological conditions (12 &14). It has been 

suggested that temperature may play a role in regulation of seasonal thyroid activity ( 

5). (1) reported that the peak of activity of thyroid follicles in fish was increased 

significantly during midsummer( August). 

MATERIALS AND METHODS  

        Twenty healthy adult female Carp fish were obtained from Dijlah river in Iraq in 

summer and winter times  (Ten fish for each season) during the months July and 

December respectively in 2014. The fishes were sacrified, the tissue samples were 

prepared and fixed in 10% neutral buffered formalin solution for 72 hours. Routine 

histological preparations were carried out. The tissue sample was dehydrated using an 

ethyl alcohol series and then embedded in paraffin. Samples were sectioned at (5-

7)um and slides were stained with Hematoxylin & Eosin stain (17). Examination was 

carried out using light microscope (Olympus). The diameter and density of thyroid 

follicles, the number of follicular cell/follicles were measured. The  height of the 

follicular cells was calculated  in a total of 15  follicles per fish. Four points in each 

follicle at 90 degree from each another were selected (6). 

RESULTS 

       The current investigation revealed that the thyroid follicles of Carp fish were 

disseminated throughout the renal tissue and  subpharyngeal region (around the 

ventral aorta). The study demonstrated the presence of different sizes and shapes of 

thyroid follicles i.e., follicles  present singly or in groups ( Fig. 1& 2 and table 1). A 

well defined connective tissue capsule could not be demonstrated and the follicles 

were widely separated by the interstitial tissue and most of these thyroid follicles were 

nearly filled with colloid substance. The results of this study also reported  that during  
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summer time, the thyroid follicles of Carp fish were homogenously distributed all 

over the renal tissue (Fig.1), and aggregated at the periphery of that tissue in winter  

(Fig.2 ) . The present study was considered as a first record  that some  thyroid 

follicles were closely combined with each other ( Fig. 3 & 4) forming large thyroid 

follicle. Table 1 showed that the density of follicles and height of follicular cells were 

at higher values  in summer, while the diameter of follicles and the number of 

cells/follicle were also at higher values in winter. 

  

Table.1. showing diameters , densities , heights and number of cells/follicles in 

summer and winter.  

Diameter of follicles (um) 

Sub pharyngeal 
region 

Kidney Head of  kidney Season 

Large Small Large Small Large Small  

99.8± 1.3* 48 ± 
2.9* 

87 ± 4.1* 41±2.9* 70±4.5* 28±1.15* Summer 

166.2± 2.5 65.2± 
4.5 

 99.6±   3.1 50±1.1 86±3.6 44±2.2 Winter 

Density of follicles / mm² Season 

3.9 ± 0.2* 5.2 ± 1.4* 14 ± 0.88* Summer 

2.8 ± 0.33 4.4 ± 0.9 8.2 ± 2.8 Winter 

Height of follicular cells (µm) Season 

3.9 ± 0.18* 5.3 ± 0.18* 5.5 ± 0.18* Summer 

2.7 ± 0.30 2.9 ± 0.18 2.9 ± 0.4 Winter 

Number of cells / follicle Season 

20 ± 2.2* 22.2 ± 2.0* 17.1 ± 1.22* Summer 

23 ± 2.9 26.5 ± 1.98 19.90 ± 2.9 Winter 
*There was  a significant  differences at the level of (P˃0.05).            values expressed as mean ± SE.  
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Fig. 1. A photomicrograph showing the thyroid follicles ( arrows ) within the renal 

tissue of Carp fish in summer . Note the disseminating pattern and the homogenous 

distribution of these follicles . H& Eosin stain. X 200. 

 

Fig. 2. A photomicrograph showing the aggregation of  thyroid follicles (arrows )  

within the renal tissue of Carp fish in winter. H&E stain. X 200. 
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Fig. 3. A photomicrograph showing the thyroid follicles of Carp fish in winter. Note 

the attachment between the large and small ones (arrows).H&Estain.200X 

200.

 

Fig. 4. A photomicrograph showing the high magnification of Thyroid follicles in 

winter. Note the point of attachment between large and small ones ( arrow). H&E 

stain. X 400. 
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DISCUSSION 

         The current study reported that, the thyroid tissue of Cyprinus Carpio fish 

dislike other teleost fish is not in the form of compact gland and is found in the head 

of kidney, kidney and subpharyngeal region ( around ventral aorta). However, other 

researchers reported that the thyroid follicles of Teleost fish were not localized in one 

region as in other vertebrates,  but disseminated and distributed all over the body like, 

kidney, Spleen, Liver, Gut, and heart (16), in sub pharyngeal region  (around  the 

ventral aorta) (1) ,  eye (15) ,  gonad ( 18), and  brain ( 4 ). The lack of well defined 

capsule may explains  and confirms the migration of thyroid follicles in different 

regions of the body. This was in agreement with (1). In winter, the activity of thyroid 

gland was suggested to be hypoactive  as the follicles were aggregated at the 

periphery of the renal tissue and appear mostly filled with thick coagulated colloid 

whose follicular cells were mostly squamous.  On the other hand, the activity of 

thyroid gland  in summer  was noticeably active , as the follicles were  homogenously 

distributed and  nearly filled with diluted homogenous colloid and lined mostly by 

cuboidal cells. No markedly hyperactive follicles exhibiting columnar follicular 

epithelial cells were  observed. This was confirmed by (5, 8, 1 ), and (7)  who reported  

an increase in the thyroid follicular activity and production of triiodothyronine (T3) 

and thyroxine (T4) in summer . The above observations indicated that the thyroid 

follicles of fish have the capability of adaptation by moving and wandering in the 

renal tissue . The dissemination phenomena of thyroid follicles may compensate and 

cover the simplicity of the unidirectional blood circulation of fish, This was because 

the thyroid  tissue, as any other endocrine tissue , requires rich blood supply to cover 

the exceeded  seasonal need of the body. On the other hand, Large  thyroid follicle 

comes from the combination of smaller ones. The location of thyroid gland varies 

considerably in different fish species( 2) , All the above mentioned statements 

confirms that the thyroid follicles were a dynamic structures and wandered according 

to the functional need. This may explains  the less organization and obviousness of  

the follicular cells in thyroid follicles of fish compared to the well- organized 

follicular cells of thyroid follicles in vertebrates (13). The presence of the thyroid 
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 tissue in many regions of the body of the fish, the seasonal  difference in the 

distribution of the follicles, The lacking of the capsule, and  the irregularity of the 

shape of the thyroid follicles, all these indicate that the thyroid follicles were dynamic 

structures had the capability to move and migrate within the renal tissue. 

CONCLUSIONS 

    The present work concluded that there was a proportional relationship between the 

environmental temperature and the thyroid activity and there was also a reverse 

relationship between the activity and the quantity of colloid in thyroid follicles. In 

addition, the thyroid follicles were not fixed but seasonally wandered  within the renal 

tissue. It was also   concluded  that the different thyroid follicles were attached to each 

other and that large follicle arises from the combination of many smaller ones. The 

study revealed also that the shape and size of thyroid follicle was not static  and 

depends on the amount of the colloid present within the follicle. 

 

               ) المبروك(وجود جریبات درقیة متحركة بداخل النسیج الكلوي في أسماك  الشبوط 

            cyprinus carpio 

  عامر متعب حسین

  العراق، جامعة بغداد، كلیة الطب البیطري،فرع التشریح 

  الخلاصة

لھذا الغرض . ي أسماك  الشبوطإجریت الدراسة الحالیة لمعرفة تأثیرتغیرات البیئة على نسیج الدرقیة ف

في شھري الصیف والشتاء من نھر دجلة في ) عشرة في كل فصل ( جمعت عشرون من أسماك الشبوط البالغة 

أجریت التحضیرات النسجیة . الفورمالین الداريء المتعادل % 10تم تحضیر العینات ثم ثبتت بمحلول .العراق

لم تلاحظ الدراسة وجود محفظة واضحة تحیط . كسلین والآیوسینالروتینیة ثم صبغت العینات بصبغة الھیماتو

ظھر النسیج البیني . أحیطت الجریبات الدرقیة في أسماك الشبوط بنسیج رابط رخو، وبدلا عن ذلك، بالجریبات 

إنتشرت الجریبات بشكل منفرد أو بشكل مجامیع بداخل نسیج الكلیة أو المنطقة تحت . بین الجریبات وفیرا

یكون بناء . ظھر النسیج الدرقي على ھیئة جریبات  مختلفة الأحجام والأشكال). حول الأبھر البطني(میة البلعو

  بینت الدراسة وجود علاقة وثیقة بین الحالة . وتنظیم الخلایا الجریبیة في أسماك الشبوط بسیط وغیر منتظم
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جریبات صیفا أكثر منھ شتاء حیث حیث كان إنتشار ال) درجة الحرارة(الشكلیائیة للجریبات والموسم 

إضافة الى ذلك أظھرت الدراسة وجود إتصال بین ..ظھرت الجریبات شتاء متجمعة في محیط النسیج الكلوي

الجریبات الكبیرة والصغیرة خاصة عند فصل الشتاء حیث بینت الدراسة أن الجریبات الكبیرة تنشأ أصلا من 

سة لأول مرة أن للجریبات الدرقیة القابلیة على الحركة داخل النسیج إستنتجت الدرا. إتحاد الجریبات الصغیرة 

إضافة الى ذلك إستنتجت الدراسة أن الجریبات ھي تراكیب دینامیكیة غیر ثابتة الحجم وإن حجمھا یعتمد ،الكلوي 

                                          .على كمیة الغروان الموجود بداخلھا
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