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Abstract 

The morphological and histological research on the liver was carried out on twenty (20) 

adult swan geese, ten (10) of which were male and ten (10) of which were female. The study 

was performed on twenty (20) adult swan geese. According to the morphological findings, the 

livers of both male and female geese are placed in the right and left hepatoperitoneal cavities, 

respectively. According to the morphological findings, the livers of both male and female geese 

are placed in the right and left hepatoperitoneal cavities, respectively. The liver in this bird is 

situated in a huge space in the abdomen. It is pointed cranially and toward the center of the 

thoracic and rib regions, and it has a hue that is somewhere between red and brown. The liver 

consists of two undivided lobes, the right and the left, as well as two surfaces, the parietal and 

the visceral surface, and many processes can also be seen. Additionally, the liver has two 

borders, the dorsal and the ventral, and a cardiac notch can be found on the dorsal border. The 

right lobe of the liver is also penetrated by the caudal vena cava. The gall bladder is an ovoid-

shaped sac that is dark green in color and is located in a deep cystic fossa. It is linked to the 

visceral surface of the right lobe of the liver and does not have a neck. Histological results have 

revealed that the liver is composed of hepatocytes arranged as two-cell thicknesses between the 

hepatic sinusoids, which are bound by the bile canaliculus. The intralobular duct is lined by 

simple cuboidal epithelial cells, also extending within the organ septa of connective tissue that 

contains branches of the hepatic artery and portal vein, and the interlobular bile duct is lined by 

simple columnar epithelial cells. Conclusion The hepatic parenchyma of swan geese looks like 

two-cell-thick hepatocytes when viewed in longitudinal section, but when viewed transversely, 

it appears as tubules containing hepatocytes that are surrounded by bile canaliculi. 
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Introduction 

         Anser cygnodies, are large geese that can 

grow to lengths of between 81 and 94 

centimeters. Their weight is about 3150 g on 

average, and their wing breadth can range 

anywhere from 160 to 185 cm. (1). The liver 

is responsible for a number of different 

metabolic processes, such as the production of 

bile and the breakdown of lipids, 

carbohydrates, and proteins, among other 

things. This organ is able to quickly adjust to 

new dietary habits and environmental 

conditions. The liver is both the largest gland 

tissue and the largest internal organ in the 

body. Morphologically, it is the largest gland 

in the body. The digestive system has a 

number of auxiliary glands, one of which is 

the liver. It occupies the most anterior part of 

the cavity of the body (2,3). The liver is a 

bilobed organ that is located in the 

midcoelomic cavity of the body in animals 

that are classified as birds. The left lobe is 

significantly more diminutive than the right 

one, and it is linked to the right lobe at the 

midline. Each lobe of the liver has its own set 

of bile ducts, which empty into the distal 

ascending loop of the duodenum ( .4,5,6 )  

                  Histologically Despite the fact that 

the liver differs from species to species, there 

are some general traits that are shared by the 

majority of them (3). The acinus, which is 

comprised of the portal triad as well as the 

hepatic lobules, serves as both the structural 

and functional unit of the liver. The hepatic 

lobule is the location of hepatocytes, which 

are the functional center of the liver. This is 

also the location where the hepatocyte-

sinusoidal formations are formed. The 

sinusoids are capillary networks that are 

localized in the space between the hepatic 

plates where the hepatocytes are arranged. 

The portal triad is located in the portal spaces 

between the hepatic lobules and contains 
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branches of the portal vein, the hepatic artery, 

and the bile duct in addition to lymphatic and 

nerve tissue ( .7,8 .)  

 

Material and Method 

Bird collection   

      Twenty apparently healthy adult males 

and females swan geese were divided into two 

equal groups based on sex, this study was 

carried out on twenty (20) adult swan geese 

from both sex. Each sex group was further 

subdivided equally into two equal subgroups 

with 5 each bird. The first subgroup of each 

sex was used for morphological study, while 

the second group was used for histological 

studies. These birds were purchased from 

local suppliers in common markets in 

aldwiynia province from (September 2021- 

March 2022)  . 

 

Morphological study   

       All studied birds were weighed, then 

euthanized by inhalation of chloroform (9). 

Each bird was dissected by fixing it on a 

suitable dissecting board to view the thoracic 

and abdominal viscera including the liver. A 

midline incision in the thoracic-abdominal 

wall was made, and after that, the liver were 

identified and photographed in situ using a 

digital camera (Sony Dsc-H90). The location 

and relationships of each liver of the (5 males 

and 5 females) studied birds were well 

described. samples were extirpated and 

washed with normal saline to remove adhered 

debris and blood, then they have cleaned again 

with normal saline. the weights of studied 

organs were measured in grams by using a 

sensitive digital scale (Notebook Series-

Digital scale). The macroscopic 

measurements (length and diameters) of the 

collected segments were conducted in 

centimeters and millimeters by using the 

electronic Vernier caliber, while the volume 

was measured by the water displacement 

method . 

 

Histological study    

       For the histological study, males and 

females were used. After liver removal, they 

were washed using normal saline solution, 

then fixed by (10%) formalin for 48h and 

some of the samples were fixed in Bouin’s 

solution Then proceed with routine 

histological technique . (31).  

 

Results 

The liver of the male and female swan goose 

is located in the right and left hepatoperitoneal 

cavities and occupies a large space in the 

abdomen. The heart is connected to the liver's 

dorsal border (Figs. 1 and 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Anatomical position of goose liver. 

H: Heart, Li: Liver, L: lung, G: Gizzard, P: 

Pancreas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Anatomical position of the goose 

liver show: 1-hepatoperitoneal cavities, 2-

Heart 3-Liver, 4- Ribes, 5-Gizzard 
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The liver is reddish brown (Fig. 2). It has four 

borders: dorsal, ventral, right, and left, as well 

as two surfaces: parietal and visceral. 

Additionally, it has two undivided lobes: the 

right and left lobes. It is possible to discern 

both the right ventral processes and the left 

dorsal processes on the surface of the parietal 

bone. A cardiac notch can also be found along 

the dorsal border of both lobes of the liver, and 

this notch can be observed on the parietal 

surface of the liver (Fig. 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Groose section of parietal surface of 

liver shows: 1-Right lobe 2-Left lobe 3-left 

dorsal process 4-Right ventral process.5-

Cardiac notch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Groose section of visceral surface 

of liver shows: 1-Left lobe 2-Cranial process 

3-Left lobe process 4-Right lobe process 5-

Right lobe 6- Gallbladder 

 

The visceral surface of the liver has cranial 

processes, right dorsal processes, and left 

ventral processes (Fig. 4). The portal fissure 

was connective tissue septa from where the 

portal vein and hepatic arteries enter the liver 

(Fig.5).  

There are also many impressions on the 

visceral surface of the liver, like the duodenal 

impression on the lateral margin of the right 

lobe dorsally, the proventriculus impression 

on the left lobe dorsolaterally, and the gizzard 

impression on both lobes caudodorsally. 

While the cardiac notch at the dorsal border of 

both lobes of the liver that can be seen at its 

parietal surface (Fig.6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Groose anatomy of visceral surface 

of liver show: Right lobe(R), Left lobe(L), 

cystic fossa (yellow arrow), Right dorsal 

fissure (green arrow), left ventral fissure (blue 

arrow) and caudal vena cava (black arrow) 
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Figure 6: Groose section of visceral surface of liver show: 1-

Right lobe, 2-Left lobe, 3-cystic fossa, 4-crainal process,5-

Right dorsal process,6-Left dorsal process,7-

Proventricularimpression,8, Ventricular.impression, 9-

Duodenal impression, 10-Gallbladder impression 

 

 

 

 

 

 

 

 

 

 

 
Figure 7: Groose section show gallbladder (G), 

Liver (L), Pancreas (P), Duodenum (D), 

Hepatoenteric duct (red arrow), Cysticoenteric 

duct (White arrow) and pancreatic duct (black 

arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Groose section show Biliary duct which open 

in Duodenum(D), Cysticoenteric duct (yellow arrow) 

and Hepatoenteric duct (blue arrow), duodenal papilla 

(red arrow) and pancreatic duct (black arrow) 

The mean swan goose liver weight 

was (62.97 ± 1) g, mean right and left lobe 

weight was (42.23 ± 0.05) g. (20.77±0.7) g. 

respectively.  While the mean relative weight 

was (2.105 ± 0.071) g, total volume was (38.2 

± 0.02) ml (Table 1).  

Table 1: Anatomical Measurements of liver 

of goose N =10 

 

In the right lobe, the mean (weight, 

mean relative weight, length, width, 

thickness, and volume) values of the right lobe 

were (42.23 ± 0.05) g.(1.55±0.219) g., (9.5 ± 

0.17) mm, (5.14 ± 0.13) mm, (3.60 ± 0.11) 

mm and (19.98 ± 0.04) ml respectively (Table 

2). while the same parameters of the left lobe 

were (20.99 ± 0.07 )g, (1.50 ±0.08)g., (6.9 ± 

0.2) mm, (3.82 ± 0.1) mm, (3.67 ± 0.02) mm 

and (18.7 ± 0.3) ml, respectively (Table 2)  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measurements 

Liver T-Test 

SE+ Mean 

Weight (g) 62.97 ± 1 0.002 

Relative 

Weight 

2.105 ± 0.071 0.01 

Volume (ml) 38.2 ± 0.02 0.00 

* (P<0.05) significant. 
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Table 2: Anatomical Measurements of two 

lobes of liver goose N =10 

 

Swan Goose livers lack lobules. It has 

two-cell hepatocyte plates between the 

hepatic sinosides. The hepatic capsule is a thin 

layer of connective tissue lined by 

mesothelium (Fig. 9).  

 

 

 

 

 

 

 

 

 

 

 
Figure 9: Histological section of liver 

parenchyma of Goose show: Capsule (black 

arrow), Central vein (yellow arrow) H&E 100X 

 

Hepatocytes of the liver showed up as 

hepatic tubules in the longitudinal section and 

most probably were organized as cylinders, 

also we could notice Bile canaliculi between 

4-6 hepatocytes as tubules in the transverse 

section; intra-lobular bile ducts and central 

veins (Fig.10), in birds. Hepatocytes have one 

or two big, spherical, eccentric nuclei with 

dark, oval, polyhedral nucleoli that vary in 

size. eosinophilic cytoplasm (Fig. 11). Liver 

sinusoids Goose are interspersed within 

hepatocytes, and flattened endothelial cells 

line sinusoids, which are called Kupffer cells 

due to the fact that they include erythrocytes 

and macrophages (Figs. 11 and 12). The 

hepatic portal had interlobular arteries, veins, 

and bile ducts. Smooth muscle fibers covered 

portal branches lined with endothelial cells. 

The interlobular bile duct was cuboidal 

epithelium. Abundant connective tissue 

supports the portal tracts (Fig. 13). 

 

 

 

 

 

 

 

 

 

 

 
Figure 10: Histological section of liver of Goose 

show: Central vein (A), Intra lobular bile duct (B), 

Sinusoid (C), Hepatocytes arranged as 2 cell 

thickness (D) and H&E 400X 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 11: Histological section of liver of Goose 

show: Bile canaliculus which is surrounded by 4-

 

Anatomical 

Measurements 

of liver 

 

Right lobe 

 

Left lobe 

 

T- test 

Mean ± SE Mean ± SE 

Weight (g) 42.23 ± 

0.05 

20.99 ± 

0.07 0.288* 

Length (mm) 9.5 ± 0.17 6.9 ± 0.2 
0.407* 

Width (mm) 5.14 ± 0.13 3.82 ± 0.1 
0.247* 

Thickness (mm) 3.60 ± 0.11 3.67 ± 0.02 
0.133NS 

Volume (ml) 19.98 ± 

0.04 

18.7 ± 0.3 

0.084* 

* (P<0.05) significant 
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6 hepatocytes (A), Sinusoids (B), endothelial cells 

(C) and Hepatocytes (D) H&E 1000X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Histological section of liver of Goose 

show: Central vein (CV) Kuffer cells (blue arrow), 

Sinusoid (A) and Hepatocytes (yellow star) H&E 

400X 

 

 
Figure 13: Histological section of liver of Goose 

show: Central vein (A), Endothelial cells (B), 

connective tissue (C) hepatic artery (D) and 

interlobular duct. (E) H&E 800X. 

 

Discussion 

The liver of the male and female swan 

goose is located in the right and left 

hepatoperitoneal cavities and occupies a large 

space in the abdomen. The heart is connected 

to the liver's dorsal border (Figs. 1 and 2). 

Because birds have air sacs, the abdominal 

cavity, which contains the intestinal tract, 

stomach, liver, and thoracic cavity, is not 

divided from the abdominal cavity. Due to 

blood saturation, the liver is reddish brown 

(Fig. 2). The nutritional state affects the 

natural color of the avian liver, according 

(10,11), however, (12) in Japanese (13) in 

male indigenous Turkey's liver, which ranges 

from reddish brown to dark brown . 

 It has four borders: dorsal, ventral, 

right, and left, as well as two surfaces: parietal 

and visceral. Additionally, it has two 

undivided lobes: the right and left lobes. It is 

possible to discern both the right ventral 

processes and the left dorsal processes on the 

surface of the parietal bone. A cardiac notch 

can also be found along the dorsal border of 

both lobes of the liver, and this notch can be 

observed on the parietal surface of the liver 

(Fig. 3). The visceral surface of the liver has 

cranial processes, right dorsal processes, and 

left ventral processes (Fig. 4). However, the 

caudal vena cava pierces the dorsal border of 

the right lobe, and in the middle of the visceral 

surface there is a portal fissure that extends 

along the two lobes. The portal fissure was 

connective tissue septa from where the portal 

vein and hepatic arteries enter the liver 

(Fig.5). This result agreed with (14) in captive 

bustards, (15) in avian, and (16), who pointed 

out that the liver of domestic poultry has two 

lobes, the left of which is divided into the 

dorsal and ventral parts, and the liver lacks 

any additional lobular subdivisions. These 

researchers studied the livers of captive 

bustards, avians, and domestic poultry. with 

(14) in captive bustards, and in contrast with 

(17), who observed that the left lobe of the 

ostrich is divided into three parts: a tiny 

caudodorsal component, a big caudoventral 

part, and a small left intermediate region. 

      There is also many impressions on the 

visceral surface of liver like duodenal 

impression on the lateral margin of the right 

lobe dorsally, proventriculus impression on 

the left lobe dorsolaterally and the gizzard 

impression on both lobes caudodorsally. 

While the cardiac notch at the dorsal border of 

both lobes of the liver that can be seen at its 

parietal surface (Fig.6). These results are in 

agree with the results described by (5) in avian 

& (18) in birds. 

This change in parameters was 

explained by (14) in the article that they 

published (captive bustards). who went on to 

state that there is a considerable association 
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between the type of food eaten and the size of 

the liver in proportion to the size of the body. 

Also (20), the weight of the liver changes in 

relation to the amount of food consumed by 

snow geese and is responsive to changes in 

diet. This suggests that the metabolism of 

proteins, fats, and carbohydrates is high in the 

liver of these birds. In this regard, we agree 

with the researchers, particularly with regard 

to the amount of food consumed by the bird. 

Swan Goose livers lack lobules. It has two-

cell hepatocyte plats between the hepatic 

sinosides. In chicken liver (19) and hen liver 

(16), the hepatic capsule is a thin layer of 

connective tissue lined by mesothelium (Fig. 

9) . 

        Hepatocytes of the liver showed up as 

hepatic tubules in the longitudinal section and 

most probably were organized as cylinders, 

also we could notice Bile canaliculi between 

4-6 hepatocytes as tubules in the transverse 

section; intra-lobular bile ducts and central 

veins (Fig.10), this agree with (18) in 

birds.Hepatocytes have one or two big, 

spherical, eccentric nuclei with dark oval, 

polyhedral nucleoli that vary in size. 

Eosinophilic cytoplasm (Fig.11). Our results 

concur with (21) in wood pecker (Larus 

canus), parrot (Agaporins fischeri), and turkey 

(Numida meleagris) that hepatocytes were 

distributed in cords or plates around sinusoids. 

and L. canus had larger hepatocytes than N. 

Meleagris and A. Fischer consecutively . 

         Swan goose liver histology differed 

from that of many birds (22), who found that 

tiny birds possessed one or two cells 

dependent on hepatocyte cord thickness. 

Although it matched research that showed 

hepatocyte cords with one to two cell 

thickness in numerous animals (17,23,24,25). 

(8) found that teleost hepatocyte cords (bony 

fish) Liver has three categories: Cord-like, 

tubular, and solid forms exist (multiple cell-

thick plate type), the big hepatocytes could be 

attributable to the metabolic relevance of 

these cells in the animal and their more 

effective metabolic activities, as well as 

genetic differences between species. Liver 

sinusoids Goose are interspersed within 

hepatocytes and flattened endothelial cells 

line sinusoids, which are called Kupffer cells 

due to they include erythrocytes and 

macrophages (Fig.11,12). 

       In fish and mammals, sinusoidal 

capillaries create a thick network around cord-

like hepatocytes (24). Sinusoids had 

erythrocytes and macrophages. Adult avian 

livers first mentioned additional sinusoidal 

macrophages (26,27). Kuffer cells were also 

discovered in N. Meleagris sinusoids, which 

were larger than those of the wood pecker and 

parrot  (21 .)  

       The hepatic portal had interlobular 

arteries, veins, and bile ducts. Smooth muscle 

fibers covered portal branches lined with 

endothelial cells. The interlobular bile duct 

was cuboidal epithelium. Abundant 

connective tissue supports the portal tracts 

(Fig.13).Other vertebrates have this 

arrangement (24,25,28,29,30).Turkey (N. 

meleagris) and woodpecker L. canus had 

small and medium-sized bile ducts, while 

parrots did not ( A. fischeri). 

 

Conclusion 

The morphological and histological 

analyses of the liver, with a few notable 

exceptions, are very similar to those 

performed on other domesticated birds' livers. 

The gallbladder lacks a neck and does not 

reach the ventral boundary of the liver; rather, 

it is situated on the visceral surface of right 

lobe of liver. Size of right lobe of liver is 

significantly greater than that of the left. There 

are no significant gender differences in the 

morphological or histological features of the 

liver and pancreas of swan geese, which 

indicates that the bird's genus has no effect on 

the function of these organs. This was 

determined by the fact that there were no 

gender differences in the characteristics of the 

liver and pancreas. The hepatic parenchyma 

of swan geese looks as two-cell-thick 

hepatocytes when viewed in longitudinal 

section, but when viewed transversely, it 

appears as tubules containing hepatocytes that 

are surrounded by bile canaliculi. 
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