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Histological study of liver in guinea pig Cavia porcellus ( Linnaeus, 1758) 
in Iraq
Noor Hussein Yousif*, Hind Dyia Hadi, Hiba Mohammed Jihad

Abstract: The liver is one of the most prominent glands in the digestive system. It crosses vital organs with multiple 
functions, including the secretion of enzymes, digestion of fats, and secretion of bile. Through histological studies and 
those interested in them, the tissue structure of the liver is of interest to researchers, and the four samples of Guinea pig 
Cavia porcellus were taken in this study to know the histological structure and compare it with rodents in particular. and 
other animals in general. The results of the liver parenchyma were comparable to those of the studied mammals in periods 
of hepatocytes, Kupffer cells, and sinusoids surrounding the central vein, blood supply, and bile ducts. He did not record 
differences, even if they were minor, commensurate with the size of the animal and the environment in which it lives.
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Introduction
Rodents are classified as one of the most essential 

mammals used in laboratories, conducting tests, and scien-
tific research1. The liver is a complex gland covered by peri-
toneal epithelium with rows of cells resting on basal connec-
tive tissue containing collagen fibrils14,15. During embryonic 
development, the liver develops from the primary alimentary 
gut, which produces lobes containing hepatocytes separa-
ted by vascular channels that extend into sinusoids later. 
After being absorbed from the stomach, food will pass into 
the liver directly through the hepatic portal vein2. In previous 
studies, the liver was known to be one of the largest organs 
in the mammalian body. It is a lobed organ into several lo-
bes anatomically up to 5 lobes. Histologically, histology is 
essential to differentiate between normal cells and cells that 
change according to diseases3,4; The liver is a connective 
tissue and blood vessels surrounded by a fibrous capsule5.

The liver is an endocrine gland; its large size makes it 
the largest gland in the body within the digestive system. 
It contains two types of secretion: the external secretion, 
represented by the bile and the internal secretion, characte-
rized by the secretion of protein and amino acids. It controls 
metabolic activities and plays an essential role in elimina-
ting toxic and harmful substances inside the body6.

The primary tissue of the liver parenchyma is a collec-
tion of lobules and reticular fibers, interspersed with neural 
and hematopoietic synapses and characterized by the pre-
sence of Kupffer cells7,8.

Consecutive studies conducted on the liver showed 
that factors affecting the shape of liver cells, such as stress, 
tension, environment, and embryonic development, through 
the adaptation of animals to their environment2,9. This study 
aims to determine whether there are histological differences 
in the liver parenchyma in animal guinea pigs and previous-
ly studied animals.

Materials and methods 
Liver tissue samples were taken from adult male guinea 

pigs and the samples were carefully cleaned and fixed with 
10% diluted formalin for 48 h. After fixation, it was placed 
in Bouin's solution for 15 hours, then the sample was pas-
sed through a series of dilutions of ethyl alcohol solution 
(70%, 80%, 90%, and 100%) for two consecutive hours for 
each dilution. Other tissue incisions were made after which 
the sample was stained (hematoxylin and Eosin and Mas-
son Trichome stain10,11. Tissue sections were photographed 
using a digital camera.

Results
Histological results of the microscopic examination for 

the current study present the liver's soft tissue surrounded 
by a thin capsule composed of dense regular connective 
tissue fibers and liver parenchyma consisting of the reticu-
lar fiber and hepatocytes (Fig,1A&4). Liver is composed of 
lobules which consist of a central vein It divides the lobu-
les trabeculae extending from the capsule wall of the liver 
into beneath  the lobules surrounded the  connective tissue 
distinguishing the lobules from the adjacent lobules (Fi-
g,1A and C). Hepatocytes clearly arranged radials around 
the vein present between them the sinusoids(Fig,2 and 3). 
Hepatocytes are evident polygonal or irregular cells with a 
central nucleus in some cells with two nuclei arrest on the 
base membrane The cytoplasm of eosinophils in hepato-
cytes has few vacuoles containing fine grains. The lobules 
are composed of two raw hepatocytes  with middle central 
vein (Fig,3), a portal region (Fig,1B) organized around the 
portal area containing a branch hepatic vein, a branch of 
the hepatic artery, a branch of lymphatic and a canal of the 
bile duct, as we notice the presence of defensive Kupffer 
cells that protrude clearly(Fig,3) beneath sinusoids circular 
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cells with dark rounded nuclei but not directly attached to 
the basement membrane. Sinusoids are filled with nume-
rous erythrocytes, and lined with endothelial cells and are 
separated from hepatic cells raw by the space of intersi-
nusoids(Fig,4).

The guinea pig tissue of the liver in the current study did 
not differ from the liver in the other mammals.

The portal area was clear lumen-wide. the hepatic vein 
was lined with simple squamous epithelium. the hepatic ar-
tery linings with smooth muscle fiber and very clear inner 
and outer tunica(Fig,1B).

Discussion
Through the studies presented by (12), the Egyptian 

rodents13 European Bison14, and the African palm squirrel15. 
It agreed with the current study that the tissues are inter-
connected and divided into lobules separated from each 
other by trabeculae. The current study is similar to that16,17 
in that the liver is composed of the liver parenchyma which 
included the central vein around which the liver cells lined 
up in two rows or one row separated by hepatic sinusoids. 
Hepatocytes  were radially raised around the central vein, 
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Figure 1. section through liver shows: A) the liver parenchyma(portal area ,radial hepatocyte around central vein. H&E  
stain 10x. B)Portal area (branch hepatic vein, branch of hepatic artery, branch lymphatic and chanal of bile duct) H&E  
stain 40x. C) central vein. H&E stain 10x.

Figure 2. Section through the liver shows the central vein, hepatocyte (red circle), sinusoid (yellow ring)and kuffer cell 
(black circle ). Masson trichrome stain 100x.
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Figure 4. Section liver shows: capsule (black arrow) and sinusoid (black circle .Masson trichome stain 100x.

Figure 3. Section through liver shows: central vein, Hepatocyte (H.C), and kuffer cell (Ku.C ) .H&E  stain 100x.
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which branched into branches, then returned and met to en-
circle the hepatic vein that occupies the middle of the liver 
lobe and the hepatic sinuses that are lined by endothelial 
cells, with the protrusion of defensive Kupffer cells with one 
distinct dark nucleus into the lumen With the presence of 
binucleated liver cells that are fully prepared for reported, 
in the event of compensation, if any, the study was consis-
tent with humans, camels, cows, goats and Sheep, rodents, 
and African Palm Squirrel13,15,17,18. The presence of hepatic 
sinusoidal cells and Kupffer cells in few numbers that are 
easily identifiable was consistent with other studies camel, 
Cows, and African Palm Squirrel15,18.

When comparing the current study with (9) shows re-
gular-shaped liver cells separated by hepatic sinusoids, 
red blood cells appear with Kupffer cells protruding with the 
endothelial cells of the hepatic sinusoids, The physiologi-
cal function of Kupffer cells is a defensive function repre-
sented by devouring foreign bodies and toxic substances 
that come from the portal artery consistent with previous 
studies squirrel and Iraqi mammals2,9. Compared to large 
mammals, the liver of H. javanicus and S. carolinensis was 
similar to the current study in terms of the capsule that su-
rrounds the liver parenchyma with fibers and hepatocytes, 
and this was consistent with the study of both humans and 
wild ruminants19,20.

Hepatocytes are physiologically responsible for all liver 
functions, and the difference in this shape is due to genetic 
factors, lifestyles, and the environment that affects the ani-
mals' life, including all animals16.

Cytoplasm shape in the liver differed in studies that may 
be attributed to the function of the liver in storing glycogen 
and lipids. The examination corresponds to (21). 

Conclusions
Histological liver studies show no differences between 

mammals, as they carry within themselves the same colla-
genous connective tissue of the parenchyma, hepatocytes, 
and sinusoids, meaning that the difference may arise due 
to environmental conditions or stress. This is what resulted 
in the current study. It is histologically identical to all studies 
conducted on the liver in different animals. Statistical and 
quantitative analyses of liver physiology are recommended. 
Perhaps it would also be best to use electron microscopy to 
describe the liver parenchyma in it.
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