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ABSTRACT

Background:

As a critical organ of the avian digestive system, the liver is involved in metabolism, detoxification,
bile production, and the synthesis of proteins. It is an organ that typically appears bilateral in birds, being
positioned ventrally to the body cavity. The right lobe is usually larger than the left in most species. The
color and structure of the liver, and the presence or absence of a gallbladder, depend on species, diet, and
physiology.

Materials and Methods:

This review is based on an analysis of morphological and histological data from research conducted
on livers of various Iraqgi birds. The data included anatomical descriptions, lobular organization, vascular
organization, and histological characteristics of the liver such as hepatocyte organization and sinusoidal
structure.

Results:

The reviewed data show that in Iraqi birds, the avian liver is bilobed, encapsulated in connective tissue
(Glisson’s capsule), and divided into lobules that vary in distinctness. Hepatocytes are polygonal in shape
and organized in cords surrounding the central vein; sinusoids are lined by endothelial and Kupffer-like
cells. The portal triad includes the hepatic artery, portal vein, bile duct, and lymphatic vessels.
Conclusion:

The morphological and histological characteristics of the livers from Iraqi birds show both uniformity
of structure as well as species differences. These differences reflect ecological adaptations, dietary habits,
and evolutionary traits. Understanding these liver features provides essential insights into avian physiology,
health, and comparative anatomy among Iragi bird species.
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INTRODUCTION

The liver is considered the most vital and important gland in the body and shows a essential
role in a variety of physiological processes, like the syphoning of blood proteins, the synthesis and
secretion of bile substances detoxification the absorption of nutrients, absorption the metabolism
of various materials, and the storage of many metabolites [1, 2].

The liver is a gland that serves as an auxiliary organ of the digestive system and is the largest
gland in the body [3]. It is positioned at the anterior end of the body cavity and is centered close
to the intrinsic superficial of the body wall [4]. As well as nearby and surrounding structures such
as the heart and pericardium the subterranean gizzard, spleen, gall bladder intestinal loop and lungs
[5].

The bird liver consists of two parts with the right and left lobes being separate [6]. The size of
these cardinal lobes can change from species to species, with ostriches and bustards having large
right lobes in comparison of left lobes [7, 8].

There are species in which the left lobe is larger than the right of the liver and both lobes may
be subdivided into secondary lobules [9, 10].

The gall bladder is located on the visceral area of the right lobe of the liver and is a typical
characteristic of birds that have a gall bladder. Nonetheless, certain birds including pigeons,
ostriches and parrots, have a gall that cannot work refined [11, 12].

The livers of birds in Iraq induce similarities to those of mammals, with the exclusion of the
absence of connective tissue septa among the lobules and the extraportal zone [13, 14]. The
purpose of the review is to determine the morphological description and histological structure of
Iraqi birds' livers.

ANATOMICAL DESCRIPTION OF LIVER IN BIRDS

The liver of birds has been studied by numerous researchers. The study by [15] showed that
the liver involved two lobes, a large right lobe, and a smaller left lobe. The liver of the coot is
positioned in the ventral part of the body cavity, according to [16], who studied its colour and
divided it into two lobes. The right lobe of the liver appeared enlarged in comparison to the left
lobe, which is similarly separated into two portions. Larus canus, Aquaporin’s fischer and Numida
meleagris are three Iragi bird species whose livers were analysed by [17]. Compared to the other
two species Numida meleagris had a larger liver, which was dark red in colour and composed of
left and right lobes connected cranially at the midline through an interlobar segment [18]. The
dorsal and ventral accessory lobes, which were detached and connected to the bottom of the left
lobe, were shorter and wider than the ventral lobe. The gallbladder is attached to the dorsal side of
the right lobe and is long and well-developed [19].

Like the liver of Numida meleagris the liver of Agaporins fischeri was pale red in colour and
had both left and right lobes; however, the left lobe lacked the gall bladder and accessory lobes.
The liver of Larus canus has two lobes, similar to those of the other two species, with the left lobe
being slighter than the right. It looks to be dark red in colour and is large than that of Agaporins
fischeri, just smaller than that of Numida meleagris [17].

In their study of the livers of broiler chickens, other researchers cited [20], the liver of broiler
chickens consists of two lobes connected in the center, with the right lobe being large than the left
lobe, which in turn is separated into a dorsal and a ventral section.

In their study of the livers of moorhens and domestic fowl in southern Irag, [21] showed that
the livers of these two bird species were the largest glands. The liver of the domestic fowl was
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larger than that of the moorhens, and had a dark red colour as well as being distinct into secondary
lobules (dorsal and ventral). The left and right lobes were linked cranially at the midline by an
interlobar incision. The liver of the moorhens had a brown appearance and was distinct into left
and right lobes similar to the Gallus gallus liver just smaller. The left lobe was also divided into
dorsal and ventral portions which were smaller than the right lobe. In contradiction of [22], who
reported that the left lobe of the liver of pigeons and passengers birds consists of three parts,
whereas [8] found that the liver of ostriches has three parts piece the liver of pigeons has an
undivided right lobe

The dark reddish-brown starling liver is located in the cranial region of the abdominal cavity. It
consists of unsegmented left and right lobes intimately connected cranially at the midline by the
interlobar part, according to [23]. The right lobe of the liver appeared enlarged in comparison to
the left lobe and the right lobe is the larger of the two lobes that induce of the liver in birds,
according to the observations of experts world who have studied the subject. According to several
studies, this confirms their findings [24, 25, 26, 27]. Nonetheless this contradicts the findings of
[28], who showed that the two lobes of chicken livers are the same size.

The cranial third of the abdominal cavity contains the starling liver, which has a dark reddish-
brown colour. Accordant to [23], it consists of undivided left and right lobes intimate cranially at
the midline an interlobar segment. The right lobe of the liver was larger than the left. Studies that
deliberate this subject have concluded that the right lobe is the larger of the two lobes that induce
rising the avian liver. This supports the conclusions of a number of studies [24, 25, 26, 27].
Nonetheless, this contradicts the results of [28], who showed that the liver of a chicken has two
lobes of equal size.

According to [29], the liver is a large gland located in the middle coelomic body cavity in both
the mallard and the gull birds. The liver of the gull was dark brown in colour, while the liver of
the mallard was reddish brown. The liver of both animals consisted of asymmetrical lobes. In
contrast to [8], it showed that the left lobe was undivided into two bird species and smaller than
the right lobe in two species.

In a study of the livers of three Iragi birds, [30] indicated that the livers of the kestrel, the
laughing pigeon and the white-cheeked kingfisher were set in the center of the coelom between
the ventral and thoracic regions. In the kestrel bird, the left lobe of the liver appeared enlarged in
comparison to the right lobe, while in the laughing pigeon and the kingfisher the right lobe of the
liver was enlarged in comparison to the left lobe. In contrast to [28] who discovered that the lobes
of liver chickens are comparable in size, the results show that the kestrel's right lobe is smaller
than its left.

According to [31] the liver is a large gland located in the middle coelomic cavity, closely
related to both the spleen and gizzard, and located caudal to the heart in mallards, white-eared
bulbuls and gulls. In these three species, the liver consisted of two asymmetrical lobes connected
cranially at the midline. These species appeared to have smaller left lobes than right lobes. [21]
reported that similar finding, but it was different from [32] who found that the liver's left lobe
appeared enlarged in comparison to the right lobe in the native moorhen bird, the left lobe was
undivided in the mallard bird and gull bird and had two parts in the white-eared bulbul. This
determination contradicts [8] and [22] just agrees with [33]. Likewise, [34] found in Turkey birds,
the right lobe was undivided in mallard birds and mouse-eared bullock birds, whereas this lobe
had two parts at the caudal end in gull species.
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The liver of an Iraqi black partridge was analysed by [35]. This study found that the liver
consisted of two lobes with the right lobe seemed larger than the left lobe and the left lobe
segmented into two portions. This was accordant with other studies that explained the separation
of the left lobe into dorsal and ventral portions [16, 25 and 26].

According to the study of [36] the marsh harrier liver is a large organ that ranges in colour
from reddish brown to dark brown. It is positioned in the anterior part of the body cavity, cranial
to the gizzard and ventral and caudal to the heart. The liver of the Montagu’s harrier was a bilobed
organ with the left and right lobes being approximately the same size and not subdivided into
secondary lobules. This is accordant with [28] who found that the two lobes of the liver are of
equal size in chickens. Nonetheless, this contradicts the findings of [16], according to which the
liver of the native coot has two lobes, with the right lobe being larger than the left lobe, which in
turn is subdivided into two secondary lobes.

In contrast to [32] who found that the left lobe of the liver appeared enlarged in comparison
to the right lobe in local moorhens. [37] in their study on the liver of native adult homing pigeons
stated that the liver was located in the right and left hepatoperitoneal cavities and was reddish
brown in colour. The liver is separated into undivided left and right lobes with the right lobe
existence large than the left, this agrees with [24], [25], and [26]. [38] study examined the liver of
a Muscovy duck and found it to be a large organ that was reddish brown to dark brown in colour.
It was positioned in the cranial portion of the coelomic cavity caudal and ventral to the heart and
cranial to the gizzard. The liver of a Muscovy duck is separate into two lobes, with the right lobe
existence large than the left lobe

There are several studies on the avian liver [16, 24, 26, 35], and [39] found that the liver of a
barn owl consists of two lobes, with the right lobe seeming enlarged in comparison to the left lobe
and the gall bladder located in the right lobe and is consistent with numerous observations.

[40] described in their study of the kingfisher liver that the kingfisher liver exhibits bilateral
symmetry, with the right lobe appearing slightly enlarged in comparison to the left lobe. This is
line with [16] and [35].

HISTOLOGICAL STRUCTURE OF LIVER IN BIRDS

Glisson capsules, capsules made of connective tissue, surround the liver in birds, as studies
and research on this subject show. This is in line with many studies [41].

According to [36] the condensation consists primarily of collagen fibres, smooth muscle
fibres, specifically in the deeper areas, fibroblasts and blood vessels. This construction of the
capsule is comparable to that of the ostrich, as noted by [42].

According to various studies the Glisson's capsule is thin and originates from its septa, which
in turn divide the liver into lobules. Nonetheless, the lobule was not clear [35, 40] and the lobule
was similarly seen in other birds. This is consistent with the explanation of [39] that the liver had
a true lobule. In agreement with several studies, the liver is composed of hepatocellular cords or
sheets and these cords are grouped around the central vein [16, 20, 35, 36, 39 and 40].

The liver cords consist of one or two thick cells and are divided by a tiny hole representing
the blood sinusoids which are lined with two different kinds of cells. According to many studies
[39], the first cell type is represented by endothelial cells, which look as flattened cells with
prolonged nuclei, and the second cell kind is Kupffer cells, which resemble big cells with round
nuclei, were the second type of cells.
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According to numerous studies [23, 35] the portal area of the liver consists of the portal vein,
and branches of each of the hepatic artery, bile duct, and lymphatic vessels. The hepatic artery was
delineate with an internal elastic membrane the lining of the bile duct consisted of simple cuboidal
cells with smooth muscle fibres the lumens of the hepatic arteries were smaller than those of the
veins, and both were lined by simple squamous epithelium.

CONCLUSION

In most birds the left lobe of the liver appeared enlarged in comparison to the right lobe and
the gall bladder is located on the right lobe of the liver which is enclosed via a capsule of connective
tissue. The liver weave consists of amp serial corduroys or plates from side sinusoids. The portal
veins the partition of the hepatic artery the bile duct and the blood vessels form the portal region
of the liver.

Conflict of interests:
The authors declare that there is no conflict of interest regarding the publication of this paper
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