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 ABSTRACT 
 The present work was aimed to form the baseline data of normal 

morphological and histological structure features of liver in migratory 
starling (Sturnus vulgaris). Anatomically, the starling liver bird was dark 
red -brown in colour and located in the cranial third of the abdominal 
cavity and consisted of undivided lobes (left and right). The liver right lobe 
was larger than the left. Histological examination revealed that the liver 
parenchyma was covered by a connective tissue capsule which appears to 
be thicker in the rim of liver lobes than other area in the liver lobe. Liver 
parenchyma was arranged in an unlimited hepatic lobules, which composed 
of polygonal hepatocytes organized as irregular, radial interconnecting 
cords or laminae of one or two cells thickness around a central vein and 
separated by blood sinusoids. In the boundary of each lobule showed a 
portal area which consists of a branch of hepatic artery; one or more 
branches of hepatic vein and one to four branches of the bile duct which 
lining by cuboidal cells that characterized by their empty non-staining 
cytoplasm. The histochemical observation by using PAS staining in the 
current study revealed that the glycogen granules arranged close to the 
central vein and in the rim of liver lobules. 
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INTRODUCTION 
Starling birds are distinguished by black 
skinny, glossed purple or green and spangled 
with white, especially strongly so in winter. 
The adult male of starling are less spotted than 
those of adult females [1] as shown in Figure 1. 

This bird is migrated to the south of Iraq from 
January to April [2] and is classified as follow: 
 
Kingdom: Animalia 
Phylum: Chordata 
Class: Aves 
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Order: Passeriformes 
Family: Sturnidae 
Genus: Sturnus  
pecies: vulgaris (Linnaeus, 1758) 
 

 
Figure 1: Male and female of starling bird (Sturnus 
vulgaris).  
 
The liver is one of the accessory organs of the 
alimentary canal that deliver their secretory 
products to the small intestine by excretory 
ducts [3] and is the largest gland of the bird's 
body which have dark brown or red brown 
colour. The right side of the liver has both 
endocrine and exocrine gland, which are 
releasing several substances directly into the 
blood stream and secreting bile into the duct 
system [4 and 5]. The liver is bi-lobed (right 
and left lobes) that located ventrally and 
posteriorly to the heart associated with 
proventriculus and spleen. This organ is one of 
the most metabolically active organs in the 
body and serves many vital functions such as 
plasma proteins synthesis, glycogen storage, 
decomposition of erythrocytes, hormone 
production, degradation of alcohol and drugs 
[6, 7] as well as detoxification of substance [8]. 
Despite of the avian liver vital functions to our 
knowledge, few studies have been performed 
to clarify its structure and most of these studies 
focused on domestic birds. So the goal of the 
present study is to investigate the morphology 
and histology of the liver in starling migratory 
birds.  

MATERIALS AND METHODS: 
Ten adult healthy migratory starling birds 
(Sturnus vulgaris) of both sexes were obtained 
from the local markets in Baghdad. The birds 
were anesthetized by ethyl ether inhalation, 
immediately, after that birds were scarifying 
and then samples of liver were collected and 

washed with (0.9%) normal saline solution. 
The specimens were taken from the left lobe of 
each liver and fixed in (10%) formalin for (48) 
hours at room temperature, dehydrated through 
ascending grades of ethanol, cleared in xylene 
and finally embedded in paraffin wax. 

obtained and they were stained with H&E for 
general observations, periodic acid-Schiff
(PAS  stains for identification of glycogens 
contents; and Masson trichrome stain for 
detection of connective tissues. All the above 
revealed methods were done as described in 
[9]. After slide examination, sections were 
photographed by a digital camera attached to 
an Olympus light microscope. 

RESULTS AND DISSCUSSION 
Anatomically, the liver of the starling bird in 
the current study has a dark red brown color 
and located in the cranial third of the 
abdominal cavity like other study [10]. The 
liver consists of undivided left and right lobes 
which were connected cranially at the midline 
by an interlobar portion. The top of the left 
lobe has a concave shape where the heart 
stabilized, whereas the ventral side of the right 
lobe has concave shape where the gizzard was 
stabilized [11]. The right lobe of the liver was 
larger than the left lobe [12] (see Figure 2). 
This finding was agreed with [13] who 
reported that the liver of Iraqi local ducks 
consists of two undivided lobes, the right lobe 
is larger than the left lobe. Whereas in chicken, 
both lobes have equal size [14]. 
 

 
Figure 2 Photograph of liver starling showing liver lobes 
right (R) and left (L). 
The cytoplasm of hepatic cells had foamy 
appearance and contained bright red or brown 
of glycogen granules which have irregular 
distribution within the cytoplasm (Figure 4b). 
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This may be due to deposition of lipid globs or 
glycogen in the liver, which can be considered 
as a source of energy for the bird in case of 
hunger or early pre hatching life [21-23]. 
The hepatic sinusoids space is large and 
irregular in shape and lined by two types of 
cells flattened endothelial cells, which formed 
un-continuous lining layer and vonKupffer's or 
hepatic macrophage (Figure 5b). Endothelial 
cells are small cells and have a weakened 
cytoplasm with a small nucleus. VonKupffer 
cells are large cells with large basophilic nuclei 
and have several processes with an irregular or 
stellate outline that projects into the sinusoids. 
However, vonkupffer cells are located between 
the endothelial cells of the hepatic sinusoids 
and may play a role in removing foreign and 
toxic material from the portal blood and 
releasing beneficial mediators [24]. 
Additionally, there was a fine network of 
connective tissue fibers (collagen fibers) 
support the sinusoid (Figure 3 and Figure 6a). 
The results of [15] as well as [12] confirmed 
this finding of the current study. The sinusoids 
lumen of starling liver in this study was filled 
with an enormous number of erythrocytes 
(Figures 4a, 4b, 5b).  
The present results showed that the central vein 
in starling liver was lined by endothelial cells 
and surrounded by a thin layer of connective 
tissue (Figure 6a). 
The portal triad in starling liver were consist 
of, branch of the hepatic artery (Figure 6b), one 
or more branches of hepatic portal vein and 
bile duct (Figure 6a). Both small and large 
sizes of bile duct observed in the portal triad, 
and this triad also contain 1-4 of bile ducts 
(Figure 6a & 7). The interlobular bile duct was 
composed of simple cuboidal epithelium in 
which there are large rounded nuclei occupied 
the central position in the cells and surrounded 
by empty non-staining cytoplasm and in some 
cases there are smooth muscles surrounded the 
large bile ducts (Figure 7). [16] found that the 
portal area in the local coot liver composed of 
hepatic veins, portal vessels (lined by a thin 
layer of endothelial cells) and bile ducts (lined 
by cuboidal epithelial cells). In addition to the 
components previously mentioned, portal area 
also contains a network of collagen fibers 
around the bile ducts and the hepatic vessels 
(Figure 6a). These results agree with the 

finding of [15] and are contrasted with [11] that 
reported the presence of fibroblasts besides the 
collagen fibers in Larus canus.  
The lumen of hepatic artery was smaller than 
vein and both of them lined by simple 
squamous epithelium. Red blood cells have 
been seen in the sinusoids and the lumens of 
central vein, portal vein and portal artery 
(Figure 5b, 6a and b). Aggregation of 
lymphocytes was observed between the hepatic 
cords and closed to the central vein (Figure 
5b). This may point to a focal area of 
lymphocytes as immune area as that recorded 
in the liver of ostrich [15].  
The histochemical observation of the current 
study by using PAS staining revealed that the 
glycogen granules arranged close to the central 
vein and in the rim of liver lobules (Figure 8). 
The content of these granules was differ from 
bird to another. This could indicate that some 
birds were in starvation period and need 
energy. Therefore, the animal could get the 
energy from the rim of liver lobules firstly and 
then from the area close to the central vein 
[25]. 

 
Figure 3 Histological section of starling liver in (a) 10 x 
(b) 40x, shows a thin layer of connective tissue capsule 
(c), hepatocytes (H), sinusoid space (S), portal hepatic 
vein (PV). Stained with masson trichrome stain. 
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Figure 4: Histological section of starling liver shows:  
A. A thicker layer of the capsule (c) in the rim of liver 

lobes than other area in the liver, hepatocytes (H), 
sinusoid space (S) filled with red blood cells (R). X 
40, stained with H&E. 

B. The hepatic cell structure showed foamy cytoplasm 
(F), the cytoplasm contain granules (G), the nucleus 
in some cell was light staining (LN) and in other was 
dark staining (DN), mitotic nuclei (MN), hepatocytes 
contains single (SN) or bi nucleus (BN) with two or 
more nucleolus (Bn), X 100, stained with H&E.  

 

 

 
Figure 5: Histological section of starling liver shows: 
A. The irregular radiation form of hepatic cords (IR) 

around the portal hepatic vein (PV) with one (OHC) 
or two (THC) cells thick of hepatocytes (HC). X 40, 
stained with PAS. 

B. The vonkepffer cells (K), patches of lymphocytes 
(L), bi-hepatic cords (BH), single cords (SH), 
sinusoid space lined with un-continuous endothelial 
cells and contains erythrocytes (E), and portal hepatic 
vein filled with erythrocytes. X 40, stained with H&E 

 

 

 
Figure 6: Histological section of starling liver shows: 
A. The portal area (PA), which contains a branch of the 

hepatic vein (PV) and bile duct (B). The portal 
hepatic vein (PV) surrounded by a connective tissue 
(CT) and lined by endothelial cell (E). Glycogen 
granules deposits (G) in the cytoplasm of hepatocytes 
(H). X 40, stained with Masson trichrome. 

B. The portal area contains a branch of the hepatic 
artery (HA) and the hepatic vein (PV). X 40, stained 
with H&E stain. 

 

 
Figure 7: Histological section of starling liver shows the 
bile duct rest on the single layer of smooth muscle (SM), 
bi nucleolus hepatic cell (Bn), Bile duct (BD), which 
lining of simple cuboidal cells (SC), the portal hepatic 
vein (PV) contain erythrocytes (RBC). X 100, H&E 
stain. 
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Figure 8: Histological section of starling liver shows the 
position of glycogen granules (G): in (a) close to the 
central vein (CV) and (b) in the rim of liver lobules 
(RL), hepatocytes (H). Stained with PAS. 

CONCLUSION 
Missing data about the morphological and 
histological structure of liver in migratory 
starling led us to design this experiment. 
Generally, the liver in migratory bird (male and 
female) has the same structure and is similar to 
that of domestic bird with some differences. 
The starling liver exhibited one or two cells 
thick arranged irregularly around a central vein 
and separated by blood sinusoid that filled with 
a large number of erythrocytes. Additionally, 
the portal area contains 1-4 branches of the bile 
duct, a branch of hepatic artery, and one or 
more branches of hepatic vein. The liver cells 
contain glycogen granules arranged close to the 
central vein and in the rim of liver lobules and 
have a bright pink in color. 
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