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ABSTRACT 

In present study investigated of the histological structure of the gills of two 

fish species: Cyprinus carpio and Otolithes rubber which represented fresh water and 

seawater fish respectively. A total 20 specimens of freshwater fish (Cyprinus carpio) 

collected from Shatt-Al-Arab and 20 specimens of seawater fish(Otolithes ruber) 

were collected from Arabian Gulfs. The histological examination of gill samples 

showed that the seawater samples had a larger number of the chloride and pavement 

cells, compare with C. carpio. Also the gill raker of the O. rubber was appeared a 

cartilage and osseous tissue in the external side, while fibrous connective tissue, 

skeletal muscle layer and large amounts of adipose tissue was noticed in internal side, 

while the rake gills of the freshwater fish C. carpio was showed lake of the bone and 

skeletal muscle as well as adipose tissue.  

 

INTRODUCTION 

    The aquatic animals, including fishes, the gills are respiratory organs, which are 

very efficient in removing oxygen from water. Each of freshwater and seawater 

ecosystem have individuality and peculiarities in physical, chemical and biological 

features characteristic (1). So that the gills are highly sensitive to  environmental 

stress and disease (2 ; 3). Gills formed by four holo branches each one consisting of 

two hemi branches with primary filaments which, projecting from it the secondary 

lamellae (3), each primary lamellae has an efferent and afferent blood vessels, which 

supplies blood to the secondary lamellae (4). Each secondary lamellae is made up of 
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two sheets of epithelial cells with pillar cells that hold them apart, also showed a 

Chloride cell was found in epithelia of  the gills (6). 

 (7) reviewed the mechanism of ion exchange across the gills. Depending on the 

salinity of the external medium the gill epithelium has to pump salt from or to the 

body against a varying osmotic gradient. This represents an adaptation challenge that 

requires structural changes at the cellular level, the gill has a rake, which 

morphological differences depended on habitat choice and trophic ecology (8). The 

gill rakers appear to serve as a filter framework positioned parallel to the water as it 

flows into the oral cavity (9). The present study has been taken to know the morpho-

histological difference of the gills between freshwater fish and seawater fish which 

used C. carpio and O. rubber as model respectively.  

 

MATARIALS AND METHODS  

    A total of 20 sample for carp collected from Shatt-Al-Arab and 20 sample of tiger 

tooth croaker collected from Iraqi coast of the Arabians Gulf, during the period from 

October 2014 to February 2015. Fish specimens were dissected and isolated of gills 

organs, which prepared for histological examination according to a standard 

procedure. The gills of carp were fixed in formalin 10% for 24 hours, and the gills of 

croaker fixed of Bouins solution with change at once. Fixed tissues were dehydrated 

in a graded ethanol series, cleared with xylene and embedded in paraffin wax. 

Sections of (5 µm) were obtained with a rotary microtome, and stained with 

hematoxyline and eosin (H&E) for routine histological examination and molars stain 

for connective tissue and mounting with Canada balsam (10). 

 

 RESULTS 

   The fishes gills structure is very complex and are suited for gaseous and ionic 

exchanges in extreme conditions of their habitat. The limnological characteristics of 

habitat are responsible for various modifications in histological and functional 

organization of fish gills. In freshwater and marine fish the gills consist of a gill 

rakers, primary filaments and secondary lamellae. The gills of C. carpio showed that 

the external side the gill raker consist of the layer of connective tissue, which is 

thicker than the  croaker gills, also showed that the cartilage of C. carpio gills contain 
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of large numbers of chondrocytes cells were distributed randomly, and a few of 

adipose tissues, while the external side the gills in seawater fish O. rubber was 

consisted of cartilage and bone, which support a layer of connective tissue, the 

cartilage was  appeared numerous of chondrocyte cells, a large amount of adipose 

tissue which melted through microscopic preparation (Fig 1 and 2).  

   
 
 
 
 
 
 
 
 
 

 

 

 

 

The gill raker being absent in the C. carpio fish while of  O. rubber was appeared 

presents of skeletal muscle covering of cartilage. Also the chloride cells of carp 

appeared a little in compared with croaker were recorded a high numbers, more 

abundant and spherical shape, as well as large, rounded and centrally located nucleus  

. In two species the chloride cells are found more in the bases of secondary lamellae. 

The pavement cells also appeared a little in carp were more abundant in croaker. The 

primary filaments in carp absent to the chondrocyte cell, while they presented a high 

number in the middle of primary filaments of croacker, extending along the filaments, 

(Fig. 3, 4, 5). 

 

 

        
 
 
 
 
 
 
 
 

Fig. 1: Raker of C. carpio show the fibrous 
layer (Fib), cartilage (car) and the adipose 
(arrow) tissue mallory's stain, 100X. 

Fig. 2: Gill raker of O. rubber showing the 
fibrous layer (Fib), cartilage (Car) and adipose 
tissue(arrow)  mallory stain, 100X. 
. 

Car 
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Fig. 3: Gill raker of O. rubber showing the 
cartilage (Car), bone (B), adipose tissue (arrow), 

skeletal muscle (Sm), mallory stain, 100X. 
. 

Fig. 3 Fig. 4: Chloride cell (Cc) and pavement cell 
(Pvc) of C. carpio. (H&E) 400X 
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DISCUSSION 
    

 The histological examination of gill tissues revealed that presents of major 

differences in gill raker between freshwater fish (C. carpio) and seawater fish (O. 

rubber), the external side of raker of O. rubber consist of cartilage and bone, which 

support a layer of connective tissue, this layer is followed by cartilage with numerous 

of chondrocyte cell, while the C. carpio was showed absent the bone of the gill raker 

is absent.(5) showed that the cartilaginous rods in gill arch and gill rakers are present 

towards the buccal sides, which were covered by an epithelial layer.  

     Also in the present study showed that the gill raker of O. rubber is contain a layer 

of skeletal muscle and the large amount of the adipose tissue melt through 

microscopic preparation, and we believe that the skeletal muscle layer may act as a 

protection matter. While in the C. carpio was showed the adipose tissue appear few 

amount in the present study. Number of chloride cells is higher in O. rubber then that 

of freshwater fish (carp) The pavement of croaker gills fish in a higher number than 

that in carp gills fishes. This result agreed with some study such as (11; 12 and 13) . 

the predominance of the relatively small cell with a lower electron density and the 

small number of mitochondria as observed in such fresh water fish contrasted with the 

Fig. 5: Primary filaments of O. rubber showing the 
pavement cell (Pve), chondrocyte cell (Chc) and the 
chloride cell(Cc) with (H&E) stain 400X 
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big well-developed cells with highly active organelles observed in the seawater- 

adapted fish, a fact also observed by (14). 

 
سمكة المیاه العذبة الكارب وسمكة المیاه البحریة النویبي  مقارنة للغلاصم في نسجیة دراسة

 في العراق
 

  علاء عبد الخالق السواد            مجدي فیصل مجید             علیة محمد خضیر

  .العراق،البصرة ، جامعة البصرة  ، كلیة الطب البیطري، التشریح والأنسجة

 

  الخلاصة

الشائع  الكارب( التركیب النسجي لغلاصم نوعین من الاسماك المیاه العذبة والمالحة  تسادر تم     

common carp بيیو النوcroaker  (اظھر الفحص النسجي لغلاصم اسماك المیاه المالحة انھا . على التوالي

لوحظ وجود نسیج كما .عذبة تمتلك عدد اكبر من خلایا الكلوراید وخلایا المتراصفة مقارنة مع اسماك المیاه ال

بینما اظھر الجزء الداخلي وجود النویبي غضروفي وعظمي في الجزء الخارجي من القوس الغلصمي في اسماك 

بینما لوحظ فقدان العظم والعضلات . طبقة من النسیج الرابط والعضلات الھیكلیة فضلا عن وجود النسیج الدھني

  .              الكارب الشائع العذبة الملساء في القوس الغلصمي لسمكة المیاه
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