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ABSTRACT

The present study aimed to describe the histomorphological features of the porcine liver due to its importance in veterinary
medicine, biomedical research, and its relevance as a comparative model for human studies. Histologically, pig liver was covered by a
mesothelial layer and a well-developed Glisson's capsule composed predominantly of collagen fibers, which extend into the
parenchyma forming prominent interlobular septa. The most distinctive feature was well-defined classical hepatic lobules,
polygonal to hexagonal in outline, with a centrally located central vein and portal triads at the periphery. Hepatocytes were
polygonal in shape, arranged in radiating plates, and exhibited occasional binucleation. The hepatic sinusoids were lined by
endothelial and Kupffer cells. Portal triads, consisted of portal vein, hepatic artery, and bile ductules. Overall, the study demonstrated
a highly organized liver architecture in pigs, characterized by distinct lobulation and well-developed connective tissue septa,
reflecting structural adaptations for efficient metabolic, circulatory, and biliary functions.
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Introduction

In our country, the total number of livestock is 535.78 million,
with pigs accounting for 9.06 million (01.70%) (Livestock
Census 2019). Although India has a large pig population, the
production of swine is not fully developed (Chauhan et al 2016).
Pigs have great potential to provide quick economic benefits to
farmers because of their efficient feeding, early maturity, and
short generation time (Banerjee 1998). Pigs are also of interest
in biomedical research because they are similar to humans in
their body structure, function, and disease processes. They are
widely used in various scientific fields, such as immunology,
organ transplantation, heart disease, and wound healing (Wang
etal2023).

The liver is both structurally and functionally complex, second
only to the brain in complexity (Malarkay et al 2005). It has
many important roles, such as efficient uptake of amino acids,
carbohydrates, bile acids, cholesterol, proteins, lipids, and
vitamins (Burt and Day 2002). It also helps in removing waste,
producing clotting factors, fibrinogen, albumin, and other
proteins, fighting infections, breaking down toxins, processing
drugs, and supporting the body's ability to produce blood cells
(Eurell and Frappier 2006). Understanding the liver's anatomy
is crucial for interpreting these processes.

Understanding the histoarchitecture of the porcine liver is vital
for explaining its metabolic, synthetic, and detoxification
functions, as well as for accurate diagnosis of hepatic disorders.
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Such detailed information on the porcine liver from the Jammu
region is scarce. In view of this, the present study was
undertaken to examine the histoarchitecture of the porcine liver
of the Jammu region with the aim of providing a comprehensive
description of its microscopic structure. The findings of this
study are expected to serve as valuable baseline data for
veterinary diagnostics, toxicological and pharmacological
research, comparative hepatology, and educational purposes,
and support the use of the pig as a reliable experimental model
for humanliver studies.

Materials and methods

Collection of samples: Liver of apparently healthy adult (1-1.5
years) pigs (irrespective of sex) were collected from slaughter
houses in and around Jammu City of union territory of Jammu &
Kashmir. Age was estimated by examining the dentition. Ten
(N=10) samples were collected.

Histological and Histochemical studies: Immediately after
collection, the samples were cleaned with running water and
brought to the laboratory. Tissue samples (2 mm size) were
preserved in 10% Neutral Buffered Formalin (NBF) solution.
These tissues samples were processed for paraffin block
preparation by alcohol-benzene schedule (Luna 1968). Tissue
sections of 5 um thickness were obtained from these blocks on
clean glass slides with the help of rotary microtome. The
sections were then subjected to various histological methods as
detailed hereunder.

1.Haematoxylin & Eosin for routine histomorphology

2.Van Gieson's method for collagen fibers

3.Gomori's method for reticulum
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Results and discussion

Studying and discussing the histomorphology of the swine liver
is important for multiple fields such as veterinary medicine,
biomedical research, animal production, and education.
Understanding the liver's microscopic structure helps interpret
its function, diagnose diseases, and apply that knowledge to
both animal and human health.

Capsule

The liver of pig in present study was covered by visceral
peritoneal mesothelial cells (Fig. 1) similar to the findings of
Eurell and Frappier (2006). Beneath this layer was connective
tissue capsule known as Glisson's capsule (Fig. 1) which was
similar to the findings of Bacha and Bacha (2000), Young et al
(2014) and Liebich (2019) in domestic animals, Bharathkumar
(2018) in pig, Biswas et al (2018) in Ghungroo pig, Kalita et al
(2019) in Mizo local pig, Debroy et al (2021) in Mizoram local
pigand Singh etal (2025) in porcineliver.

The capsule, in present study, was mainly composed of collagen
fibers (Fig. 2) with few elastic fibers along with reticular fibers.
Few fibroblasts and fibrocytes were also present in the capsule
(Fig. 1). These findings were in accordance to the findings of
Singh et al (2025) in pig liver. However, Bharatkumar (2018)
reported that capsule of pig liver was devoid of reticular fibers.
Presence of collagen fibers in the capsule provides strength and
structural support to the liver whereas fibroblasts are
responsible for producing extracellular matrix (Young et al
2014). In present study, the connective tissue fibers from the
capsule extended into the parenchyma of liver and dividing into
numerous hexagonal lobules (Fig. 3) which was in accordance to
the observations by Bharatkumar (2018) and Singh et al (2025)
in pig. Kuehnel (2023) observed polygonal liver lobules in pig
whereas Sivakumar et al (2023) reported polyhedral shaped
lobules in the liver of indigenous pigs of Tamil Nadu. In present
study, each lobule was distinctly separated by thick connective
tissue septarich in collagenous fibers (Fig. 4) as earlier reported
by Endo et al (2000) in two-humped camel and Sasan et al
(2017) in pig. Bacha and Bacha (2000) observed that of all the
domestic species, the porcine liver had the greatest amount of
interlobular connective tissue. In other species, the structural
lobules were notas clearly defined. Aughey and Frye (2001) also
mentioned that the classic lobule is most clearly visualized in
the liver of pig due to abundant connective tissue. This is not the
case in the other domestic animals, except under pathological
conditions such as cirrhosis.

Lobulation

Histological study of lobule system in pig liver including
classical hepatic lobule, portal lobule and liver acinus is
essential for understanding both the normal liver function and
pathophysiology of hepatic diseases in pigs. Each lobular model
provides a unique structural and functional perspective that
gives a comprehensive understanding of liver architecture and
physiology.

The most striking significant feature of the pig liver was its
exceptionally well-defined classical hepatic lobule which
formed anatomical structural unit of the liver and was present
throughout the parenchyma of liver (Fig. 3). Distinct lobulation
was also reported in two-humped camel (Endo et al 2000) and
pig (Sasan et al 2017). In present study, hepatic lobule appeared
polygonal /hexagonal in outline, centered around a centrally
located central vein. It was similar to the findings of Biswas et al
(2018) in Ghungroo pig, Kalita et al (2019) in Mizo local pig,

Debroy et al (2021) in Zovawk (Mizoram local pig) and
Sivakumar et al (2023) in indigenous pigs of Tamil Nadu.
Eberlova et al (2020) reported pentagonal hepatic lobules in
porcine liver. Hepatocytes were arranged in radial plates or
cords extending from the central vein towards the periphery.
These cords were separated by hepatic sinusoids (Fig. 5). The
lobular boundaries were outlined by prominent connective
tissue septa as earlier observed by Aughey and Frye (2001) and
Lada et al (2020) in pig. Eurell and Frappier (2006) reported
that among all the domestic species, the porcine liver had the
greatest amount of interlobular connective tissue. Sethi (2020)
observed that hepatic lobule was easily recognized in Bakerwali
goat whereas in non-descript goats the interlobular connective
tissue was minimal making it difficult to recognized the hepatic
lobules. Portal triads was seen located at the periphery of each
lobule which was similar to the findings of Singh et al (2025) in
pig. Each portal triad was composed of branch of portal vein,
hepatic artery and bile ductules (Fig. 6). Similar findings were
made by Aughey and Frye (2001) in pig.

Portal lobule was organized as a triangular region defined by
three adjacent central veins with centrally located portal triad.
Portal triad was supported by connective tissue as reported by
Eurell and Frappier (2006). Histologically, this unit emphasized
thebiliary drainage territory (Ross and Pawlina 2016).

The functional liver acinar concept was described for the first
time by Rappaport and Wilson (1958) in human. As per this
concept, liver parenchyma was divided into three concentric
zones. In present study, liver acinus was a diamond shaped area
bounded by two central veins at opposite poles and two
adjacent portal triads. Young et al (2014) described liver acinus
as berry-shaped unit of liver parenchyma centered on portal
tract whereas Ross and Pawline (2016) describe liver acinus as
lozenge-shaped. The acinus was subdivided into three zones
based on the proximity to the vascular supply (Fig. 7) similar to
the findings of Young et al (2014). In current study, zone 1
(periportal) was located closest to the portal triads. This zone
showed densest arrangement of hepatocytes. The hepatocytes
received excellent nutrient and oxygen supply and these cells
were first to exposed to toxins entering into the liver. The second
zone was zone 2 (intermediate) which were intermediate in
activity and zone 3 (centrilobular) bordered the central vein
with least supplied with nutrients and oxygen. According to
Young et al (2014), hepatocytes in these zones had different
metabolic functions. Vrtkova (2014) in Prestice Black-Pied
breed of pig reported that the size and density of hepatocytes
were not uniformly distributed in differentregions of the liver in
relation to the hepatic vasculature. In current study, the
hepatocytes of zone 3 were darker stained. According to Ross
and Pawline (2016), cells in zone 1 were the first to receive
oxygen, nutrients, and toxins from the sinusoidal blood and the
first to show morphologic changes after bile duct occlusion.
These cells were also the last to die if circulation is impaired and
the first to regenerate. However, cells in zone 3 are the first to
show ischemic necrosis in situations of reduced perfusion and
the firstto show fataccumulation. They are the last to respond to
toxicsub stances and bile stasis.

Parenchyma

Pig liver consisted of both parenchymal and non-parenchymal
cells. Hepatocytes were the parenchymal cells whereas non-
parenchymal cells included the Kupffer cells (specialized
hepatic macrophages), Ito cells (stellate liver cells or fat storing
cells), bile duct epithelium, and leukocytes.
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Similar observations were made by Elghoul et al (2023) in liver
of young domesticated pig.

Hepatocytes

In the present study, the liver parenchyma of pig was
predominantly composed of hepatocytes, in agreement with the
findings of Singh et al (2025) in pig. Hepatocytes represented
the principal functional cells of the liver, responsible for a wide
range of metabolic, synthetic, detoxification, and secretory
activities essential for maintaining homeostasis (Liebich 2019).
Morphologically, hepatocytes were observed as polygonal
epithelial cells with abundant eosinophilic, finely granular
cytoplasm and large, centrally located round nuclei (Fig. 8).
These features were consistent with the descriptions of Endo et
al (2000) in the two-humped camel, and Bharathkumar (2018)
and Singh et al (2025) in pig. The eosinophilic cytoplasm
corresponded to the high content of mitochondria, while the
fine basophilic granularity was attributed to free ribosomes and
rough endoplasmic reticulum, reflecting the hepatocyte's
intense involvement in protein synthesis (Young et al 2014).
Banks (1993) reported that the morphological characteristics of
hepatocytes were influenced by the physiological state of the
animal at the time of sampling. In fasted animals, hepatocytes
appeared smaller, with a turbid cytoplasm and indistinct
cellular boundaries. Following feeding, the hepatocytes became
enlarged, with well-defined cell borders and abundant glycogen
accumulation, resulting in a foamy cytoplasmicappearance.

In different domestic animals, hepatocyte shape varied from
being hexagonal in sheep and goat to polygonal in cattle
(Madhan and Raju, 2014), and cuboidal to polyhedral in buffalo
(Rashad et al 2017). The polygonal shape in pig may facilitate
close packing and maximizes contact with sinusoids and bile
canaliculi, optimizing metabolic exchange and bile secretion.
White (1973) noted that hepatocyte size and nuclear
morphology could vary depending on nutritional status, time
post-feeding, and fixation method that influenced metabolic
state and glycogen content.

Occasional cytoplasmic vacuolation were observed in some
hepatocytes (Fig. 8). Young et al (2014) reported that in well-
nourished individuals, hepatocytes store significant quantities
of glycogen and process large quantities of lipid, both of which
are partially removed during routine histological preparations,
leaving irregular unstained areas, within the cytoplasm. Nuclei
were round with distinct nuclear membranes, prominent
nucleoli, and peripheral heterochromatin (Fig. 8), reflecting
active transcription and metabolic function. Each hepatocyte
displayed three distinct surfaces: the intercellular contact
surface, the surface facing the space of Disse, and the bile
canalicular surface. Similar observation was made by Liebich
(2019) in domestic animals. The binucleated hepatocytes
occurred occasionally in the current study, aligns with the
findings of Sasan et al (2017) and Young et al (2014), who
described binucleation as a common physiological feature in
normal pig liver. Rashad et al (2017) also noted binucleated
hepatocytes toward portal areas in buffalo. Binucleation
represents a mechanism of polyploidy associated with
increased metabolic capacity and regenerative potential.
Liebich (2019) reported that hepatocytes through amitosis may
contain two or more nuclei, depending on the functional status
of the cell. The cytoplasmic staining intensity of hepatocytes
varied from deeply eosinophilic to pale pink, reflecting
nutritional and functional states.

Hepatocytes were arranged in radiating plates or hepatic cords,
typically one to two cells thick, extending from the central vein
toward the lobular periphery, as described by Leeson and
Leeson (1976). Kalita et al (2019) reported similar single-cell
thick hepatic cords in the Mizo local pig. This arrangement
ensured efficient exchange of metabolites between hepatocytes
and sinusoidal blood. The hepatic cords anastomosed to form a
network enclosing hepatic sinusoid, similar to observations by
Aughey and Frye (2001) in pig. Biswas et al (2018) described a
comparable branching, anastomosing plate arrangement in the
Ghungroo pig, forming a sponge-like parenchymal architecture
that facilitates optimal perfusion and nutrient exchange. At the
periphery of each lobule, hepatocytes adjacent to the portal
triad formed a distinct boundary termed the limiting plate. The
area between the limiting plate and the connective tissue of the
portal tract constituted the space of Mall, which may act as a
transitional region for lymphatic drainage and exchange
between parenchyma and portal connective tissue (Singh et al
2025).

Fine reticular fibers formed a delicate supporting meshwork
around hepatic cords, encircling individual hepatocytes (Fig. 9),
as earlier reported by Eurell and Frappier (2006) in ruminants
and Bharathkumar (2018) and Kalita et al (2019) in pig. This
reticular framework provides structural integrity and
maintained the architecture of hepatic plates during blood flow
and mechanical stress (Young et al 2014). Treuting et al (2018)
also demonstrated a similar reticulin network in mouse, rat, and
human liver, while Bamaniya et al (2020) reported a widespread
distribution of reticular fibers in Marwari goat liver. In contrast
to our findings, Eurell and Frappier (2006) in domestic animals
also reported presence of collagenous fibers around each
hepatocyte.

Bile canaliculi were identified as expanded intercellular
channels between adjacent hepatocytes, serving as the initial
conduits for bile flow toward the interlobular bile ducts. Young
et al (2014) reported that bile synthesized by hepatocytes is
secreted into canaliculi which were fine channels formed by the
plasma membrane of adjacent hepatocytes. These structures,
occasionally observed by Leeson and Leeson (1976), were
critical for the excretion of bile and metabolic waste products.
Their strategic placement between hepatocytes enables direct
secretion of bile components synthesized within the cell, thus
linking hepatocellular function with the biliary excretory
system. These findings were in concurrence with findings of
Eurell and Frappier (2006) in domestic animals.

Overall, the hepatocyte morphology and arrangement observed
in the current study closely aligned with previous reports across
mammalian species and reflected a highly organized structural
and functional design optimized for metabolic efficiency,
detoxification, and bile production.

Central vein and sinusoids

The histomorphological organization of the central vein and
hepatic sinusoids plays a pivotal role in maintaining the
structural and functional integrity of the porcine liver. These
components collectively support hepatic microcirculation,
facilitate metabolic exchange, and enable efficient
detoxification, thereby ensuring overall metabolic homeostasis
inthe organism.

Central vein, also referred to as terminal hepatic venule or
centrilobular vein (Malarkey et al 2005), represents a key
structural element of the hepaticlobule in the porcine liver.

88.

© 2026 AATCC Review. All Rights Reserved.



Haneet Singh et al,, / AATCC Review (2026)

Its histological characteristics closely resembled those of other
mammalian species, including humans. Each hepaticlobule was
organized around a centrally positioned central vein lined by a
single layer of simple squamous endothelial cells resting on a
thin basement membrane, consistent with earlier descriptions
in pigs (Singh et al 2025). In some lobules of indigenous pigs of
Tamil Nadu, the occurrence of two central veins within a single
lobule has been reported (Sivakumar et al 2023). In present
study, the vessel wall was supported by a delicate network of
collagenous and reticular fibers that provided structural
support. Central vein exhibited a wide and clear lumen,
functioning as the primary drainage channel for blood within
the lobule. However, collapsed lumen was noticed in ruminants
(Madhan and Raju 2014). The central veins communicated
directly with sublobular veins at the periphery of the lobules
and communicated directly with sinusoids. This was similar to
the findings of Eurell and Frappier (2006) in cattle. Sublobular
veins joined to form progressively larger veins that eventually
formed the hepatic veins, which drains directly into the caudal
vena cava. Similar observation was reported by Singh et al
(2025) in pig.

Although pigs displayed some species-specific differences in
lobular organization, the microanatomy of hepatic sinusoids
was very much similar to that of other mammals, including
humans. The hepatic sinusoids of pig liver in current study were
specialized blood capillaries, located between hepatic cords
that communicated with the central vein. Similar observation
was made by Biswas et al (2018) and Singh et al (2025) in pig.
Mak and Shin (2020) reported that, in humans and dogs, the
hepatic sinusoids drained exclusively into the central veins. In
contrast, in rats, the sinusoidal outflow occurred both into the
central veins as well as directly into the larger sublobular veins
(Bhunchet and Wake 1998; Elias and Popper 1955; Lamers et al
1999). They formed an extensive network of irregular,
anastomosing vascular channels that connected portal venules
at the lobule periphery to the central vein. Their lumen was
typically wide and irregular which frequently communicated
with each other via spaces in between hepatocytes and cords
through a perisinusoidal space. This ramifying arrangement
ensured that hepatocytes have at least one surface adjacent to a
sinusoid. Centrilobular sinusoids exhibited a relatively straight
course, whereas the periportal sinusoids appeared more
tortuous, consistent with the observations of Wisse etal (1983).
Sinusoids were lined by endothelial cells and stellate
macrophages (Kupffer cells) as earlier reported by Biswas et al
(2018) and Bharathkumar (2018) in pig. The endothelial cells
were flattened with attenuated cytoplasm and condensed
nuclei, readily distinguishing them from hepatocytes (Fig. 10). A
narrow gap between the endothelial cells of sinusoids and the
hepatocyte surfaces was observed which was known as
perisinusoidal space (of Disse). Similar observation was made
by Bharathkumar (2018) in pig. The space of Disse served as the
principal conduit for bidirectional exchange of materials
between the sinusoidal blood and the hepatic parenchyma. It
also provided a pathway for paracrine signaling between liver
sinusoidal endothelial cells and hepatocytes (Mak and Shin
2020). Extensions of hepatocytes projected into the
perisinusoidal space, presumably to enhance metabolic
exchange and facilitate close contact between hepatocytes and
circulating blood plasma (Mak and Shin 2020). The sinusoidal
framework was further supported by a delicate meshwork of
reticular fibers that preserved the integrity and organization of
the hepatic parenchyma.

Portal triad

In the current study, the portal triads were located at the
junctions between three or more hepatic lobules, consistent
with the classical hepatic lobular architecture. Each portal triad
comprised a branch of the portal vein, a hepatic arteriole, and a
bile ductule, all embedded within a connective tissue
framework. Among these structures, the portal vein was
observed to be the largest in diameter, a feature typical of
mammalian livers (Fig. 6). Similar structural organization of the
portal triad has been reported by Bacha and Bacha (2000) in
domestic animals, confirming the conserved histological
pattern of hepatic microanatomy across species. The portal vein
and hepaticartery together constituted the dual vascular supply
ofthe liver (Malarkey et al 2005). The portal vein supplied about
70% of the blood flow and 40% of the oxygen while the hepatic
artery supplied 30% of the flow and 60% of the oxygen (Burt
and Day 2002). The structural features of the portal triad
observed in the present study, therefore, aligned well with
previously described hepaticarchitecture in domestic species.

Portal vein

In the current study, the portal vein, which primarily
transported nutrient-rich blood from the intestines and
associated visceral organs to the liver, was lined by a simple
squamous endothelial layer. This observation was consistent
with the findings of Sasan et al (2017) and Singh et al (2025) in
the porcine liver. The lumen of the portal vein in the current
study appeared irregular in outline. Histologically, the tunica
media of the portal vein was relatively thin and composed of
smooth muscle fibers interspersed with bundles of collagenous
fibers, providing moderate contractile and structural support.
The tunica adventitia consisted of multiple layers of collagenous
and elastic fibers that provided structural support to the vessel.

Hepaticarteriole

The hepatic artery provided oxygenated blood to the liver
parenchyma. In the current study, the hepatic arterioles were
characterized by relatively small lumina and a distinctly thick
tunica media. The tunica media consisted of three to five
concentric layers of smooth muscle fibers, correlating with the
size of the arteriole. Occasionally, more than one hepatic
arteriole was observed in close association with a single bile
ductule within the portal triad region, suggesting a close
functional and anatomical relationship between the vascular
and biliary components. These observations were consistent
with previous reports in pigs, as documented by Singh et al
(2025). The thick-walled structure of the hepatic arterioles,
compared to the portal vein, underscores their role in delivering
oxygen rich blood under higher pressure, thereby ensuring
adequate oxygenation of hepatocytes.

Bile ductule

Bile was observed to flow through the bile canaliculi toward the
periphery of the classic hepatic lobule. Within the portal areas,
bile ductules of varying size and shape were identified. The
smaller bile ductules were lined by low cuboidal to high
cuboidal epithelial cells, while the larger ductules exhibited a
simple columnar epithelial lining. The epithelial cells were
generally oval in shape, with basally located nuclei. In larger bile
ducts, the lining epithelium consisted predominantly of
columnar cells, with occasional goblet cells interspersed among
them, consistent with observations reported by Bacha and
Bacha (2000) in domesticanimals.
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The presence of prominent apical blebs on the luminal surface of the epithelial cells (Fig. 11) indicated active secretory activity and
corroborate with the findings of Sethi (2020) in goats.

LIST OF FIGURES
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Fig. 1: Photomicrograph of pig liver showing Glisson's capsule (C) beneath simple
squamous epithelium (arrow). Connective tissue included both fibroblasts (Fb) and
fibrocytes (Fc).x1000 H&E stain

Fig. 4: Photomicrograph of pig liver showing prominent connective tissue septa
(arrow) rich in collagen fibers forming boundary of hepatic lobules (L). x100 Van
Gieson's method

Fig. 2: Photomicrograph of pig liver showing presence of collagen fibers (arrow) in the
capsule. Collagen fibers extended into parenchyma to divide it into lobules (dotted
arrow).x100 Van Gieson's method

Fig. 5: Photomicrograph of pig liver showing central vein (V) and hepatocytes arranged
in hepatic cords (HC). Hepatic cords were separated by sinusoids (S). x400 H&E stain

Fig. 3: Photomicrograph of pig liver showing well-defined classical hepatic lobule with
centrally located central vein (V). x40 H&E stain

Fig. 6: Photomicrograph of pig liver showing portal triad area containing portal vein
(V), hepatic artery (A) and bile ductule (B). x400 H&E stain
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Fig. 7: Photomicrograph of pig liver showing zone I (periportal), zone II (intermediate)

and zone III (centrilobular) of liver acinus. Zone I showed dense arrangement of

hepatocytes.x100 H&E stain

Fig. 8: Photomicrograph of pig liver showing hepatocytes (H) with central round
nucleus (N). Nucleus showing well-defined peripheral heterochromatin. Cytoplasmic
vacuolations (*) are visible in few hepatocytes.x1000 H&E stain

. - '..‘_-E." S ,-,, . F. .
- I Y i s . ‘.l 5 3
X

Fig. 9: Photomicrograph of pig liver showing presence of reticular fibers (arrow)
around hepatic cords (HC). Sinusoids (S) are also prominent. x400 Gomori's method

Fig. 10: Photomicrograph of pig liver showing endothelial cells (arrow) with flattened
nucleus lining sinusoid (S). Ito cells (arrow head) were seen in peri-sinusoidal space.
x1000 H&E stain

Fig. 11: Photomicrograph of pig liver showing larger bile ductule (D) lined by columnar
epithelium (arrow) and filled with secretions. Apical blebs (dotted arrow) were
prominent.x1000 H&E stain

Conclusions

The present study demonstrated that the porcine liver exhibited
clearly defined classical hepaticlobules, portal lobules, and liver
acini with well-developed Glisson's capsule and abundant
interlobular connective tissue, and. Hepatocytes were arranged
in radiating plates around a prominent central vein and showed
characteristic polygonal morphology with occasional
binucleation, reflecting high metabolic and regenerative
capacity. Overall, the study confirms that the porcine liver
possessed distinctive structural, supporting its significance in
veterinary diagnostics, comparative anatomy, biomedical
research, and experimental hepatology.

Conflicts of interest: The authors declare that there is no
conflict of interest.
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