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Abstract 

In this research 6 adult sea snake, H. cyanocinctus were collected in November from Minab beaches, located in the Sea of Oman. 

After reviewing and macroscopic examination and confirmation of animal health were euthanized by Chloroform. Then to access 

of liver and pancreas animals were dissected. Standard procedure of tissue preparation followed and finally sections stained whit 

Hematoxylin-Eosin, (H&E) and Periodic Acid Schiff's, (PAS) methods, and were observed with a light microscope equipped 

with a Dino-Lite lens. Microscopic results showed that liver was covered by a very thin capsules. In histological structure of 

parenchyma was not observed lobular structures and hepatic cords. In some hepatocytes, the nucleus were displaced toward to 

the periphery. In the sinusoids areas, there were the community of granular brown to dark colors that clearly showed 

melanomacrophage centers. Bile ducts along with cuboidal structure viewed in portal tracts. In microscopic structure of pancreas 

was observed that it was composed of two parts, endocrine and exocrine portion. In endocrine portion were observed alpha, beta 

and delta cells while exocrine portion was includes of communities of compact serous acini. 
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1. Introduction 

Reptiles are important group of animals that included about 

7500 different species [1]. They are very important for 

maintenance of aquatic and terrestrial ecosystems [2]. Sea 

snakes are the largest and most complete group of marine 

reptiles. They constitute 86 percent of total marine reptiles [3]. 

Sea snake H. cyanocinctus has dark transverse lines with 

olive green colors [4,5]. These lines are vast in the neck and on 

the under side body are annular [6]. For this reason this 

species, also called annular sea snake [7]. Maximum body 

length, 150 cm have been reported for these snakes. Liver is 

one of the most important in this animals because of the 

intervention in metabolism, storage, synthesis and 

elimination of substances unabsorbed. It also produces bile 

which plays a key role in digestion and absorption of fats [8]. 

In reptiles, the liver is the largest extrinsic digestive gland and 

is the site of initial processing of materials absorbed by 

intestinal capillaries. In snakes it is thin, large, singular and 

long which expanded along the digestive tract. Some 

researchers reported that liver plays an important role in the 

production and storage of glycogen that serves energy for use 

in various situations, such as sexual activity and save energy 

especially in cold season [9,10, 11]. Pancreas is another attached 

organs of digestive system in snakes that is associated with 

the spleen and gall bladder. Histological data of reptiles liver 

and pancreas are a valuable source for detecting to 

physiological situation, [12] ecological position, [13] dietary 

habits[14] and disease diagnosis [15]. However, there are a little 

information about the histological aspects of liver and 

pancreas of sea snakes, especially in this species. For this 

purpose the present study examined the structure of the liver 

and pancreas of sea snake H. cyanocinctus in coast Minab of 

Oman sea.  

2. Material and Methods 

All stages of this research were conducted under the direct 

supervision of the vice president of research at the 

Khorramshahr University of Marine Science and Technology 

and based on the animal rights protection organization. For 

this purposes six animals, Hydrophis cyanocinctus from 

family Elapidae (Subfamily hydrophiinae) in November in 

Minab beaches, located in the Sea of Oman was used. The 

snakes were euthanized by chloroform. At first samples 

examined for abnormality signs such as infection, bleeding 

and skin parasite. After dissection liver and pancreas 

removed and then fixed in bouin fixative for next histological 

examination [16]. Rutine procedure of tissue preparation was 

done while were taken them into alcohol series for 

dehydration, clearing by xylene and then embedded in 

paraffin. 6µm thick serial sections of liver and pancreas were 

cut off with LEICA microtome (RM2245, Germany) [16]. 

Sections were stained with Hematoxylin-Eosin, (H&E) and 

Periodic Acid Schiff's, (PAS) methods and were observed 

with a light microscope equipped with a Dino-Lite lens for 

histological examination [17, 18]. 

 
3. Results 

Based on our observations, liver was the largest organ in 

abdominal cavity that attached to the digestive tract. It was 

covered with a thin capsule of connective tissue. Pattern of 

liver that divided into lobules system not found in histological 

structur in this snake. Hepatocytes were along each other but 

hepatic cords not found while hepatic sinusoid were present 

in acinar units. There were some nucleated red blood cells in 

parenchyma of liver tissue. Portal tracts contained vein 

branch, gall duct and a number of hepatic artery. Epithelium 
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of bile duct was laid with cuboidal cells. Cytoplasm of 

hepatocytes was observed clear, foamy and spherical nucleus 

where displaced toward the periphery which seems due to be 

of accumulation of carbohydrates. This nucleus were taken 

blue color by hematoxylin and eosin. Hepatocytes were 

stained strongly with PAS staining. In hepatic parenchyma of 

H. cyanocinctus were present numbers of melano-

macrophage centers (MMCs), which were observed further 

in the sinusoidal space with H&E staining. This centers were 

consists of the community of granular brown to dark colors 

(Fig. 1C). Pancreas was another accessory glands that 

attached to the digestive tract (Fig. 1A-1E).  

 

 
 

Fig 1A: Histology of the liver in Hydrophis cyanocinctus. The 

liver parenchyma (hematoxylin-eosin stain); C, Capsule; V, Vein; 

H, Hepatocytes. 

 
 

Fig 1B: Hepatocyte structure (hematoxylin-eosin stain); H, 

Hepatocytes; S, Sinusoidal; black Arrow, Hepatocyte nucleus; 

white Arrow, Red blood cells. 

 

 
 

Fig 1C: The melano-macrophage centers in the liver (hematoxylin-

eosin stain), *; H, Hepatocytes; S, Sinusoidal; PV, branches of 

portal vein. 

 
 

Fig 1D: The portal tracts in the liver (hematoxylin-eosin stain); D, 

Bile duct; A, Hepatic artery; Cc, Cuboidal cells. 

 

 
 

Fig IE: Reaction of Hepatocytes with PAS staining (periodic acid–Schiff’s stain); H, Hepatocytes; S, Sinusoidal. 

 

Pancreas, from outside was lined by a thin capsule of 

connective tissue. In Parenchymal study of pancreas is 

composed of two parts, endocrine and exocrine portion. 

Compared to mammals, exocrine structure immediately is 

located on the under of capsule. In this study, the endocrine 

cells were included alpha, beta and delta cells. Alpha cells 

had round, large and euchromatin nucleus but beta cells were 

further in number and had small, round heterochromatin 

nucleus. Also delta cells were the lowest in number and had 

larger, elliptical and euchromatin nucleus. A portion of 
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exocrine was located close to the center of pancreas and had 

contains of communities of compact serosal acini and each of 

them composed of several serosal cells. The number of cells 

in each acini was variable between 4-10 and had basophilic 

cytoplasm Containing zymogen granules. Their nucleus were 

observed basophilic and with bright nucleolus. In center of 

each acini were observed centroacinar cells and they were 

surrounded by a thin connective tissue along with fibroblasts 

(Figs. 2A-2D). 

 

 
 

Fig 2A: Histology of the pancreas in Hydrophis cyanocinctus. The 

pancreas parenchyma (hematoxylin-eosin stain); C, Capsule; V, 

Vein; EN, Endocrine part; EX, exocrine part. 

 

 
 

Fig 2B: The Endocrinepart of pancreas (hematoxylin-eosin stain). 

A, Alpha cells; B, Beta cells; D, Delta cells 

 

 
 

Fig 2C: The exocrinepart of pancreas (hematoxylin-eosin stain); 

Ac, Acini; F, fibroblasts; Cc, Centroacinar Cells; white Arrow, 

zymogen granules. 

 

 
 

Fig 2D: Reaction of exocrine part of pancreas with PAS staining 

(periodic acid–Schiff’s stain); Ac, Acini; black Arrow, The 

Connective tissue at around of acini. 

 

4. Discussion 

The histological results, from liver microscopic observation 

of H. cyanocinctus showed this organ covered by 

mesothelium, a very thin layer of connective tissue as hepatic 

capsule that reported by Schaffner [19]. It involved in 

maintenance of mesothelium and divided the parenchyma 

into lobules, and created lobular structures [20, 21, 22]. On the 

other hand connective tissue of capsule supports of hepatic 

cell, sinusoidal capillaries and the port triad structure, in 

many reptiles, such as lizard, Tropidurus troquatus newt, 

Triturus vulgaris, turtle, Podocenomis xpansa and freshwater 

turtles, Phrynops geoffroanus [23]. According to Gardner and 

Oberdorster (2006), the lobular structur pattern of liver not 

common in all reptile, or may even be completely absent in 

some species [24]. For example, there is not lobulation in the 

lizards, Hemidactylus frenatus, salamander, Notophthalms 

viridescens, Caiman, latirostris and even in some fish 

species, such as, Micropogon undulates [25]. In current study, 

as previous research the lobular structures of the liver was not 

observed and parenchyma had a unified state, only 

hepatocytes were observed in form of small polygonal 

lobules. The histological structure of liver of sea snake 

H.cyanocinctus was different with histological structures of 

some vertebrates. Because, hepatocytes are classified in 

strings or cords in the most vertebrates which constitute the 

hexagonal or portal spaces in the around them, and begins to 

makeup them from a central vein [26]. While hepatocytes in 

the present snake were similar to the acini containing about 

2-5 hepatocellular, which are located around a central 

canaliculi. In a study on hepatocytes of turtle, Phrynops 

geoffroanus and in longitudinal section, they reported that 

they were cylindrical or tubular form with double strings 

which surrounded by twisted sinusoidal capillaries [27]. But in 

cross section they reported resemble acini containing 

approximately two to five hepatocytes surrounding a 

probable central biliary canaliculus. Tubular structure of 

hepatocytes in some vertebrates, including reptiles is reported 
[28]. Hepatocytes of H. cyanocinctus were polyhedral in shape 

and their size was different also the nucleus were shifted 

toward to the corner which was different with research results 

of [29, 30]. Cytoplasm with H&E staining was clear and 

eosinophilic but reacted strongly with PAS staining this 

indicated presence high levels of glycogene in it that is very 

common in reptiles [31]. The among of hepatocytes observed 
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sinusoids that have red blood cells. Adjacent Sinusoids with 

hepatocytes can lead to flow of material in this area, 

maintaining the integrity of the liver parenchyma. In 

sinusoids areas was found a large quantity of melano-

macrophage centers. They observed in hepatic parenchyma 

of amphibians, reptiles and some fish. The MMs are 

components of an internal, pigmented cell system in the liver 

and spleen tissues of reptiles which have closely related to 

lymphoid cells. These cells have various functions among 

them synthesis of melanin, fagocytosis and neutralization of 

free radicals [32]. These cells are plentiful in the amphibians 

and reptiles, but in the snakes are less plentiful. The portal 

tracts in H. cyanocinctus contained one vein branch, a gall 

duct with cuboidal epithelial and number arteries that was 

cuboidal the epithelial of gall duct. The Histological findings 

of pancreas in sea snake, H. cyanocinctus revealed rarely 

interstitial connective tissue exist, in the parenchyma. As a 

result, lobular structure not found in the pancreas. But there 

was an external connective tissue which making the capsule. 

Similar of our finding obtained have been reported in many 

reptiles. The pancreas in this snake such as other reptiles 

included exocrine and endocrine parts. But unlike published 

research island structure was not seen in the endocrine region. 

While island structures is reported in amphibians, even 

reptiles and snakes [33]. In this study exocrine portion was 

community of the serosal units, similar to other snakes. With 

PAS staining, cells in the endocrine portion were detectable. 

They were alpha, beta and delta that secrete insulin, glucagon 

and somatostatin. The presence of these cells have been 

reported in all common snakes, but they are different in 

number and size [33]. 
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