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          The current investigation was concerned with the different hepatic cells of the liver 

of the young domesticated pig. This work was carried out on fresh hepatic specimens 

from six healthy young pigs that were gathered immediately after their slaughter at the 

Abdelkader abattoir, Alexandria, Egypt. In our histological results, the liver had 

different cells including the hepatocytes and non-parenchymal cells including, the 

Kupffer cells and Ito cells. The hepatocytes had a large round cell nucleus with a 

prominent nucleolus. The intracellular lipid droplets allowed for the identification of ito 

cells and were found in the perisinusoidal space. By TEM observations, Kupffer cells 

had an irregular nucleus with a condensed type of chromatin. Ito cells had a large flat 

nucleus and large fat droplets, while their cytoplasm had a rough endoplasmic reticulum 

intermixed with mitochondria. 
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1. INTRODUCTION 

The omnivorous domesticated pig (Sus 

Suidae) belongs to order Artiodactyla, family 

Suidae, and genus Sus. The omnivorous 

domesticated pigs are bred mostly for meat 

consumption, and they feed on plants and 

occasionally feeding on insects and fish (Kongsted 

et al., 2013). 

Anatomically, the liver is the largest internal 

organ, with detoxifying, immunologic, metabolic, 

and synthetic processes among its many 

responsibilities. A unique hepatic advantage is that 

its different cells, including the hepatocytes, can 

perform both exocrine and endocrine functions, 

which is different from the pancreas where the two 

functions are performed by different pancreatic cells 

(Radu-Ionita et al., 2020). The liver performs an 

exocrine role, such as any gland. Moreover, its 

endocrine roles include hormonal secretion such as 

Insulin-like growth factors, angiotensinogen, and 

thrombopoietin (Radu-Ionita et al., 2020). 

Hepatocytes, which are parenchymal cells, 

and non-parenchymal cells, such as Ito, Kupffer, and 

sinusoidal endothelial cells, as well as other cell 

types that are established in the sinusoidal 

compartment, are present in the mammalian liver 

(Kmiec, 2001; Malarkey et al., 2005). The Kupffer 

cell is an essential fixed hepatic macrophages and 

related to the immune system (Kiki et al., 2007; 

Naito et al., 2004). The stellate hepatic cells are 

named Ito cells or fat-storing cells, lipocytes (Senoo, 

2007). In brief, both Ito and Kupffer cells have an 

important function in the event of some hepatic 

neurotic conditions, while, amazingly, the 

histochemical and immunohistochemical parts of 

both these cell types are well identified known as far 

as their correlation to obsessive as opposed to 

ordinary conditions. 

The most available published articles 

focused on the microscopic structure of the liver in 

the adult animal. Additionally, there is scanty 

information about the description of the liver in 

young animals, especially the domesticated pig. 

Wherefore, the present study focused on the 

description of the histological and transmission 

electron microscopic features of the liver in the 

young domesticated pig (Sus Suidae). Finally, the 

current results were matched with the formerly 

published information on the young and adult 

animals. 
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2. MATERIAL AND METHODS 

2.1. Sample’s collection 

Fresh hepatic specimens from six healthy 

two-month-old, domesticated pigs were gathered 

after their slaughter at the Abdelkader abattoir, 

Alexandria, Egypt. Since these animals were being 

slaughtered for human consumption, and the 

slaughterhouse veterinarian had to approve their use 

before the animals were slaughtered. The present 

investigation was prepared according to the 

guidelines for using and caring for the laboratory 

animals and followed the animal Ethics and welfare 

in the Faculty of Veterinary Medicine, Alexandria 

University, and according to Egyptian’s laws. 

2.2. Transmission electron microscopy (TEM) 

description 

Fresh 1 mm thickness samples from hepatic 

tissue were taken, preserved in a solution of 

2.5% glutaraldehyde for 24 h at 4 °C, rinsed in 

0.1 M cacodylate buffer at pH 7.4, and post-fixed 

for 1 h at room temperature with 1% osmium 

tetroxide. After that, the samples were kept at 4 ºC 

in a washing solution of 0.1 M sodium cacodylate 

had 5% sucrose, processed by the tannic acid. 

Samples were dehydrated with ethyl alcohol in a 

graded sequence and eventually embedded in epoxy 

resin (Hayat, 1986). For tissue examination, serial 

semithin sections were cut and stained with 

toluidine blue (Stockert & Colman, 1978). Toluidine 

blue staining on Epon semithin sections were 

examined by the light microscope. Ultrathin sections 

(50-60 μm) were cut and stained with uranyl acetate 

dihydrate and lead citrate saturated solution 

(Bozzola & Russell, 1999). Finally, the sections 

were photographed by JEOL JEM-2100 TEM at the 

Faculty of Science, Alexandria University, Egypt. 

2.3. Digital coloring of transmission electron 

microscopic images 

We digitally colored the transmission 

electron microscopic images using the Photo Filter 

6.3.2 program to illustrate the different structures 

according to (Elghoul et al., 2022; Kandyel et al., 

2022; Roshdy et al., 2021) have applied this method. 

3. RESULTS 

3.1. Histological findings: 

Our histological findings for semithin 

sections demonstrated that the liver of the young-

domesticated pig (Sus Suidae) is composed of 

several different parenchymal cells including the 

hepatocytes and the non-parenchymal cells, 

including the Kupffer cells (specialized hepatic 

macrophages), Ito cells (stellate liver cells or fat-

storing cells), bile duct epithelium, and leukocytes. 

These cells were arranged into cords and separated 

by the hepatic blood sinusoids, which were lined by 

discontinuous endothelial cells (Fig.1A). The 

hepatocytes show a typical large round centrally 

located nucleus with a prominent nucleolus. The 

intracellular lipid droplets allowed for the 

identification of ito cells at the perisinusoidal space 

(Fig.1B).  

3.2. Transmission electron microscope results 

By the transmission electron observations, 

Kupffer cells were found either near the endothelial 

lining or as a part of the blood sinusoid. Kupffer 

cells were characterized by an irregular nucleus with 

a condensed type of chromatin (Fig.2A). The 

perisinusoidal space that named the space of Disse 

was faced the microvillus surface of the liver 

hepatocytes (Fig.2B-C). The space of Disse 

contained stellate liver cells or fat storing (lipocytes) 

cells that were known as the Ito cells, and this space 

had reticular fibers, and nerves. Moreover, the Ito 

cells were characterized by the presence of a large, 

flat nucleus having abundant cytoplasmic fat-

droplets (Fig.2B). The cytoplasm of Ito cell showed 

a normal rough endoplasmic reticulum encircling 

the nucleus, as well as numerous scattered 

mitochondria with visible cristae (Fig.2B-D).  
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Figure 1: Photomicrograph of the liver of the young-domesticated pig (Sus Suidae) showing; the different 

hepatocytes (HC), Kupffer’s cells (KF), and Ito’s cells (IC). Note the presence of the blood sinusoid (black arrow), 

lipid droplets distributions (Asterisks), endothelial lining of the blood sinusoid (EN). Toluidine blue stain (X 400). 

 

 

 

 
Figure 2: Transmission electron micrograph of the liver of the young-domesticated pig (Sus Suidae) showing: 

(View A) denoting Kupffer’s cell (KF) inside the blood sinusoid (BS), the basement membrane of the blood sinusoid 

(BM), and mitochondria (MT). (X 3000). (View B) showing hepatocyte nucleus (HN), Ito cells (IT) with its nucleus 

(IN), rough endoplasmic reticulum (black arrowheads), the perisinusoidal space or space of Disse (red arrowheads) and 

fat droplet (FD), mitochondria (MT). (X 3000). (View C) showing hepatocyte nucleus (HN), Ito cells (IT) with their 

nucleus (IN), rough endoplasmic reticulum (black arrowheads), the red arrowheads refer to the perisinusoidal space or 

space of Disse, and mitochondria (MT). (X 6000). (View D) showing the nucleus of Ito cells (IN) with stored fat-droplets 

(FD), and mitochondria (MT). (X 6000). 

 

 

4. DISCUSSION 

The mammalian liver is composed of non-

parenchymal cells such as Ito, Kupffer, and 

sinusoidal endothelial cells, as well as other cell 

types that are developed in the sinusoidal 

compartment, in addition to parenchymal cells 

(hepatocytes) (Ahmed et al., 2015; Carollo et al., 

2012; Kmiec, 2001; Malarkey et al., 2005; Robert, 

2004; Sasan et al., 2017). Our histological 

investigations agreed with (Cullen & Stalker, 2016; 

Jennings et al., 2017; Malik & Prakash, 1977) that 

the liver of the young-domesticated pig (Sus Suidae) 

is composed of several different parenchymal cells, 

including the hepatocytes and the non-parenchymal 
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cells including the Kupffer cells (liver 

macrophages), Ito cells (stellate liver cells or fat-

storing cells), bile duct epithelium, and leukocytes. 

The current histological findings revealed 

that the hepatocytes had a typical large round 

centrally located nucleus with a prominent 

nucleolus, similar results were reported by (Carollo 

et al., 2012; Cullen & Stalker, 2016; Jennings et al., 

2017). The current transmission electron 

observations revealed that the Kupffer cells were 

found either near the endothelial lining or found as a 

part of the blood sinusoid, similar results were 

reported by (Cullen & Stalker, 2016; Jennings et al., 

2017). The current study agreed with (Carollo et al., 

2012; Cullen & Stalker, 2016; Jennings et al., 2017) 

that the Kupffer cells are the fixed hepatic 

macrophages, so this arrangement facilitates 

phagocytic particulate elimination, particularly 

bacteria that enter the portal blood through the 

digestive system.  

Kupffer cells represent the intrasinusoidal 

resident macrophages of the liver. Their primary 

role includes phagocytosis of foreign bodies such as 

dead and foreign cells, foreign particles, and 

infectious agents (Decker, 1990; Wisse et al., 

1996 ). Furthermore, Kupffer cells can present 

antigens to lymphocytes and play a crucial role in 

tissue repair by removing damaged tissues (Kmiec, 

2001). 

 

The sinusoids are separated from the 

neighboring hepatocellular plates by means of 

extracellular space named perisinusoidal space or 

space of Disse. The current transmission electron 

observations revealed that the space of Disse was 

faced the microvillus surface of the liver 

hepatocytes, similar results were reported by 

(Carollo et al., 2012; Cullen & Stalker, 2016; 

Jennings et al., 2017). The current transmission 

electron observations revealed that the space of 

Disse contained stellate liver cells or fat storing 

(lipocytes) cells named Ito cells, characterized by 

the presence of a large flat nucleus and a large fat-

droplets and their cytoplasm had a rough 

endoplasmic reticulum intermixed with 

mitochondria, similar results were reported by 

(Carollo et al., 2012; Cullen & Stalker, 2016; 

Hautekeete & Geerts, 1997; Jennings et al., 2017; 

Senoo, 2007). 

 

Conclusion  

The liver had different cells, including the 

hepatocytes and non-parenchymal cells, including 

the Kupffer cells and Ito cells. The hepatocytes had 

a large round cell nucleus with a prominent 

nucleolus. Ito cells were identified by the presence 

of a large flat nucleus and a large fat-droplets, while 

their cytoplasm had a rough endoplasmic reticulum 

intermixed with mitochondria.  
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