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ABSTRACT

The liver is a vital organ in animals, particularly in poultry, and having a detailed understanding of its anatomy and
histology is important for veterinary and comparative anatomical studies. The present study aimed to examine the
macroscopic and microscopic characteristics of the liver in healthy male Pekin ducks. Ten male ducks, aged 6-8
months and weighing 3.5-4 kg, were obtained from different areas of Baghdad, Irag, to examine the anatomical size
and internal structure of their livers. The size, color, lobes, and gallbladder position of the Pekin duck liver were
assessed through macroscopic observation. Histological examination was performed to assess the capsule, hepatic
tissue structure, sinusoids, hepatocytes, portal areas, and lymphocytic aggregates. The present results indicated that
the Pekin ducks' livers were dark red to reddish-brown and located ventrally in the abdominal cavity. Pekin ducks'
livers consisted of two lobes without any secondary lobulation. The right lobe measured 78 mm in length, 35 mm in
width, and the left lobe measured 51 mm in length and 33 mm in width. The liver was surrounded by Glisson’s
capsule with thin septa. Hepatocytes were arranged in radial cords around the central vein, with sinusoids containing
Kupffer cells. The portal area contained branches of the portal vein, hepatic artery, bile duct, and lymphatics.
Lymphocytic aggregates were observed in hepatic cords and portal areas. The present findings provided baseline
morphological and histological data on the Pekin duck liver, supporting future anatomical and veterinary
investigations.
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INTRODUCTION

The liver plays essential roles in several important processes, including metabolizing proteins, fats, and carbohydrates,
generating plasma proteins, and synthesizing coagulation factors, including prothrombin and fibrinogen (Hassani, 2022).
The liver detoxifies medications and purifies the blood of bacteria and other toxic materials (Mohajan, 2025). The liver is
considered one of the organs responsible for homeostasis (Ibegbulem et al., 2015). In poultry, liver is involved in blood
cell synthesis, a process that persists until the bone marrow assumes this role in adults (Turk, 1982). Liver plays a key
role in breaking down hemoglobin in aging erythrocytes to form the heme component, which is then converted into bile
pigments such as bilirubin, giving the granules a yellowish appearance. Furthermore, the liver serves as a major reservoir
of iron, mainly stored in ferritin and hemosiderin (Mohajan, 2025), and contains endocrine and exocrine glands.
Anatomically, the liver in poultry comprises a large right lobe and a smaller left lobe, which are joined at the front of
their central region (Maher, 2019). The gallbladder is under the right lobe of the liver, stores bile, and connects to the
liver via the bile duct (Hassani, 2022). The hepatic parenchyma consists of hepatic cords, sinusoids, central veins, and
portal areas. The portal area's components include branches of the bile duct, lymphatic vessels, the hepatic portal vein,
and the hepatic portal artery.

Based on the taxonomic criteria reported by Zhu et al. (2017), Pekin ducks belong to the kingdom Animalia, phylum
Chordata, class Aves, order Anseriformes, family Anatidae, Genus Anas, species platyrhynchos, and subspecies
domesticus. Pekin duck, also known as the American Pekin or Long Island duck, is an American breed that originated in
China (Qu et al., 2009). Pekin ducks are among the most widely distributed duck breeds worldwide, especially in the
Middle East, raised for eggs and meat, and often kept as pets. Adult Pekin ducks have orange legs and beaks and creamy
white feathers, though black-and-white variations also occur (Tsao, 1999). Pekin ducks are characterized by long wings
(20-30 cm) and an elongated body with a broad chest that measures between 11.7 and 12 cm. Adult ducks weigh 3 to 4
kg, and females are notable for laying a substantial number of eggs, estimated at 200 to 300 annually (Trela et al., 2025).
The present study aimed to characterize the morphological features and histological structures of the liver in Pekin
ducks.
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MATERIALS AND METHODS

Ethical approval
Ethical approval for the study was obtained from the Ethics Committee of the University of Baghdad, Baghdad,
Iraq, at the College of Education for Pure Science (Ibn Al-Haitham), with an approval number EC-99.

Source of duck
Pekin ducks were obtained from the EL-ABED duck farm and the AL-Ghazil market in Baghdad, Irag. The present
study was conducted with 10 adult male Pekin ducks (approximately 6-8 months old, weighing 3.5-4 kg).

Morphological investigation

Eight Pekin ducks were anesthetized with 2-3 ml of chloroform (BDH, England) and then dissected following the
method described by Smith (2024). Then, the Pekin ducks were placed in an anatomy dish after being pinned. Feathers
and skin were removed, then the sternum was cut caudally at its cranial articulation with the coracoid bone. Following
this, the liver was lifted after the mesentery was cut. Liver samples (350-650 g) were fixed in 10% formalin (SIKMA
Atorich, Germany) for 48 hours. After fixation, the tissues were washed with running tap water for 30 minutes and then
transferred to 70% ethyl alcohol. The tissue sections were prepared according to the method described by Aboghanima et
al. (2025). After fixation and washing, the liver tissues were dehydrated by passing them through a series of ascending
concentrations of ethyl alcohol (70%, 80%, 90%, 95%, 100%) to remove water. The clearing process was performed
using a 1:1 mixture of absolute ethyl alcohol and xylene for 30 minutes. Then, the samples were transferred to pure
xylene and embedded in paraffin wax melted at 58°C. Finally, sections were cut at 7 um using a rotary microtome.

Histological investigation

Histological sections were stained with Harris's hematoxylin-eosin (H&E) according to the method described by
Suvarna (2018). Three histological sections were randomly selected for examination using a compound light microscope
at different magnifications (10x, 40x, and 100x). The histological sections were photographed with a Canon camera
(Sony, Japan) attached to a compound microscope (Olympus, Japan) in the Advanced Embryology Laboratory at the
College of Education for Pure Science (Ibn Al-Haitham), University of Baghdad, Baghdad, Irag.

RESULTS

Morphological structures

The anatomical findings of the Pekin duck's liver revealed that it occupies a large portion of the coelomic cavity,
positioned in the upper thoracoabdominal region within the rib area. The upper front part of the liver is situated near the
apex of the heart, while its lower part extends into the gizzard (Figure 1).

Pekin duck liver had two surfaces; a smooth, convex dorsal surface and a smooth, concave ventral surface, and was
bilobed, with the right lobe about twice as large as the left. Secondary lobules were absent, and the organ appeared dark
red to reddish-brown (Figure 2). In the Pekin duck, the gallbladder appeared as a spindle or pear-shaped, dark green
structure on the visceral side of the right lobe, and it was composed of three parts, including the head, body, and neck.

The length of the right lobe was approximately 78 mm, while the length of the left lobe was approximately 51 mm.
The width of the right lobe was about 35 mm, and the left lobe was approximately 33 mm. The weight of the liver was
about 37.39 g (Figure 3A and B).

Histological structure
Histological analysis of the Pekin duck’s liver indicated that the hepatic parenchyma, situated under Glisson's capsule,
was encircled by a thin layer of simple squamous epithelial tissue. Since interlobular septa were absent, the delicate
trabeculae did not divide the liver into distinct lobules (Figure 4A). The fundamental component of the hepatic
parenchyma is the hepatocyte, which has a polygonal or polyhedral shape, resembling cube-like cells with uniform
cytoplasm and one or two nuclei. These hepatocytes were arranged in structures called hepatic cords, which were
branched and irregularly intertwined around the portal areas and radially around the central veins (Figure 4B).

Hepatic sinusoids are spaces between the hepatic cords in liver tissue. These sinusoids were narrow and irregular,
lined with endothelial cells. Sinusoids were spindle-shaped, flat, and not tightly connected to each other in the liver.
Other cells, called Kupffer cells, were identified as irregularly shaped phagocytic cells with a dark, oval, or spherical,
unstable nucleus. Kupffer cells were larger than endothelial cells (Figure 5).
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The portal areas were scattered throughout the hepatic parenchyma and supported by surrounding connective tissue,
with irregularly branched hepatic cords intermingling among them. The hepatic portal vein branch had a large, wide,
non-convoluted lumen with a thin wall composed of endothelial cells, encircled by one or two layers of circular smooth
muscle. Nucleated red blood cells were present in the lumen. On the other hand, a branch of the hepatic portal artery was
identified by its thick wall and small, convoluted cavity, which were attributed to the presence of the internal elastic
membrane. The lumen was lined by endothelial cells and surrounded by two to three layers of circularly arranged smooth
muscle fibers. The bile duct branch was lined with a single layer of simple cuboidal epithelium resting on a few smooth
muscle fibers, whereas the lymphatic vessel branch had a small lumen lined with a single layer of spindle-shaped
endothelial cells (Figure 6).

The current findings revealed two clusters of lymphatic cells within the hepatic parenchyma of Pekin ducks. These
clusters were found among the hepatic cords and ranged in size from small to large aggregates. In addition, lymphatic
cells were found around some portal areas within the surrounding connective tissue (Figure 7).

Figure 1. Position of the liver in the abdominal cavity of the healthy male Pekin duck. RL: Right lobe of the liver, LL: Left
lobe of the liver, He: Heart, G: Gizzard

Figure 2. Morphology of a healthy male Pekin duck liver. RL: Right lobe,
LL: Left lobe
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Figure 3. Morphology of a healthy male Pekin duck liver. A: Measurement of the length of the right lobe, B: Measurement of
the length of the left lobe

Figure 4. Histological structure of a healthy male Pekin duck liver. A: Lower resolution (4x), B: Higher resolution (10x,
H&E), C: Capsule, HP: Hepatic parenchyma, CV: Central vein
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Figure 5. Histological structure of a healthy male Pekin duck liver. HC: Hepatic cord, HS: Hepatic sinusoids, KC: Kupffer
cell, E: Endothelial cell (H&E, 40x).

244



World Vet. J., 16 (1): 241-249, 2026

w X \a
ALY Y
Figure 6. Transverse section of the liver in a healthy male Pekin duck. HPV: A branch of the hepatic portal vein, HPA: A

branch of the hepatic artery, SMF: Smooth muscle fibers, BD: A branch of the bile duct, LV: A branch of the lymphatic vessel, RBC:
Red blood corpuscle (H&E, 40x).

Figure 7. Transverse section of the liver in a healthy male Pekin duck. C: Capsule, CV: central vein, LC: Lymphatic cluster
(H&E, 10x).
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DISCUSSION

Morphological structure

Consistent with previous studies in poultry (Zaefarian et al., 2019; Schmidt et al., 2024) and in Gallus gallus
domesticus (Tarek et al., 2019), the liver occupies a large portion of the body cavity, and the heart is located cranial to
the liver, partially covering the gizzard. As observed in the present study, Pekin duck liver was bilobed, consistent with
earlier findings in domestic chickens (Hodges,1974) and Muscovy ducks (Alshammary et al., 2021; Schmidt et al.,
2024).

The current study revealed that the right lobe was larger than the left lobe, consistent with the findings of Hussein
and Hussein (2016). Al-Hamadawi (2017) examined the white-throated kingfisher, laughing dove, and common kestrel
and reported that the right hepatic lobe was larger than the left lobe in the first two species, a finding consistent with the
current study. Conversely, the common kestrel exhibited a smaller right hepatic lobe compared to the left lobe, thereby
demonstrating interspecies variation. These current results contrast with earlier reports in the parakeet (Psittacula
krameri) by Zwarg et al. (2023) and in the common kestrel (Falco tinnunculus) by Al-Hamadawi et al. (2017), both of
which described the left lobe as larger than the right. Additionally, the current findings contrast with Faraj et al. (2018),
who reported that the liver of the western marsh harrier (Circus aeruginosus) consisted of two equal-sized lobes.

The present study found that the left lobe of the Pekin duck liver was not divided into secondary lobes, which
aligns with the report by Faraj et al. (2016) on the western marsh harrier. The current study identified a bile sac on the
ventral visceral surface of the Pekin duck’s right lobe, consistent with the findings of Schmidt et al. (2024) in avian
species. This observation contrasts with the findings of Umar et al. (2021), who reported the absence of a bile sac on the
ventral visceral surface of the right lobe of the ostrich liver.

Histological structure

The hepatic visceral tissue of the Pekin duck in the present study was surrounded by a Glisson's capsule consisting
of a thin squamous epithelial layer, within which dense, irregular connective tissue was interspersed with collagenous
fibers. This observation was consistent with that of Al-Shamary et al. (2017) in the ruddy shelduck (Pallas). The present
study revealed that the liver consisted of thin, shallow septa that did not separate it into distinct lobules. Similarly, this
finding has been reported by Hodges (1974) in chickens, as well as in a histological examination of the goose liver
(Anser anser domesticus) by EI Karmoty and Tolba (2019). The hepatic parenchymal tissue of the Pekin duck consisted
of polygonal or polyhedral hepatocytes, similar to cuboidal cells, with one or two nuclei, which aligns with the findings
of Ismaeil and Emam (2023) on pigeons (Columba livia domestica) and cattle egret (Bubulcus ibis). Similarly, Faraj
(2018) documented that hepatocytes in the livers of western marsh harriers (Circus aeruginosus) exhibited a polygonal
morphology. Conversely, the hepatocytes of the seagull (Larus hyperboreus) were oval to irregular, which is consistent
with the observations of Hussein et al. (2025) in their study on the seagull liver.

The hepatic cords were arranged radially around the central veins and lined by a thin layer of simple squamous cells,
representing endothelial cells. Similar results were reported by Abed and Al-Bakri (2011) in the house sparrow (Passer
domesticus) and by Hussein and Hussein (2016) in the domestic chicken (Gallus gallus domesticus) and the moorhen
(Gallinula chloropus) in southern Irag. The current study revealed that hepatic sinusoids form a three-dimensional
network of spaces through which blood flows. The sinusoids were narrow and irregular, lined with spindle-shaped and
flat endothelial cells that were not tightly connected. Additionally, Kupffer cells, which are macrophages, were observed.
These cells were either in contact with endothelial cells or floating in the hepatic sinusoidal lumen. Kupffer cells were
irregularly shaped and larger than endothelial cells. The present findings are consistent with those of Binkowski et al.
(2013), who studied the liver of Anas platyrhynchos domesticus.

The current study revealed the presence of one portal space within the hepatic parenchyma at the boundaries of
the hepatic lobule in a scattered form and supported by the surrounding connective tissue. These spaces were surrounded
by irregularly shaped, branched hepatic cords that interlocked with one another. Each portal space contained a branch of
the hepatic portal vein, a branch of the hepatic artery, branches of the bile duct, and a small branch of a lymphatic vessel.
These findings aligned with those of Abed and Al-Bakri (2011), who investigated the structural morphology and
histology of the liver of the local sparrow. Additionally, Al-Hamadawi (2017) reported the same pattern of liver branches
in laughing dove (Spilopelia senegalensis), the white-throated kingfisher (Halcyon smyrnensis), and the western marsh
harrier (Circus aeruginosus) in Iraq. Meanwhile, Faraj and Al-Bairuty (2016) reported that the portal area consisted of 1-
2 branches of the hepatic portal vein and 1-4 branches of the bile duct and branches of the hepatic artery in the migratory
starling (Sturnus vulgaris) liver, which was contrasted to the present findings. The variation in the number of
components within the portal area might be related to interspecies differences, as well as differences in birds size, liver
size, blood supply requirements, and bile production.
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The current findings revealed the presence of several clusters of lymphoid cells within the hepatic parenchymal
tissue. Lymphoid clusters with different sizes, small, medium, and large, were located between the hepatic cords.
Moreover, lymphoid cells were present in the connective tissue surrounding some portal areas. This observation was
consistent with the findings of Umar et al. (2021), who reported the same pattern in the ostrich liver and those of Moslem
(2015), who studied the African ostrich liver. Furthermore, Pendl and Schmidt (2024) reported that the presence of these
lymphoid aggregates between the hepatic cords and around the portal area is a normal feature in the liver tissues of
different bird species. These lymphoid clusters represent concentrated aggregations of lymphocytes and function as
immune sites, compensating for the absence of typical lymph nodes in birds.

CONCLUSION

The liver of the Pekin duck exhibited a simple two-lobe structure, with the right lobe considerably larger than the left
lobe. The histological structure of the liver in Pekin ducks, including radial hepatocyte cords, central veins, and well-
defined sinusoidal spaces, reflected typical avian hepatic structure. Lymphocytic aggregates were occasionally observed
within the parenchyma and portal regions, suggesting localized immunological activity. Future studies should
incorporate higher-resolution micrographs to provide a greater understanding of these histological characteristics.
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