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THE study was conducted to identification of liver lesions of sheep at Duhok abattoir from 
the month of May to October 2021. In the present study, 223 liver samples of sheep were 

examined and collected from Duhok Abattoir for pathomorphological studies. About 158 liver 
samples were severely infected with parasitic liver diseases, 140 it was cystic hydatidosis, 
5 liver worm, and 13 samples was recorded as Hepatic cysticercoa, while  the rest samples 
was abscesses, fatty degeneration, Congestion& hemorrhage. The prominent gross lesions in 
cystic hydatidosis included hard parenchyma with congestion and presence of fibrous tissue. 
While fascioliasis liver enlarged, icterus, fibrosis of bile ducts. As for hepatic abscesses, it was 
observed visually by presence of white to yellow solid texture compositions as spherical shapes 
to ovals and in different sizes and distributed through and  the surface of the hepatic lobes and 
extended, As for congestion and hepatic hemorrhage, livers have been observed as congestion 
with enlarged of liver and coloration of the liver tissue while fatty change the lobes of livers 
were enlarged, pale yellow, soft and friable with rounded edges, Histopathological examination 
of liver cystic hydatidosis, revealed  protoscoleces attached to the germinal layer of the cyst 
associated with extensive fibrosis of the liver parenchyma in cases of liver with presence of 
different larval stage of worms inside of the bile duct in cases of liver fluke,different larval 
stages were seen in the bile ducts accompanied by marked cellular reaction characterized by 
proliferation of fibroblasts, diffuse infiltration of mononuclear inflammatory cells, hemorrhage, 
abscesses with degeneration of hepatocyte. Biliary hyperplasia and fibrosis were also observed 
in the infected liver. 
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Introduction                                                                           

The liver is responsible for metabolisms of 
carbohydrates, Proteins, fats, and other important 
elements to sustaining the organism as well as to 
expel toxic substances from the body through the 
bile secretion [1,2]. The main blood circulation of 
the liver is represented with the hepatic artery that 
brings an oxygenated blood circulatory system and 
while the portal artery it brings the blood loaded 
with absorbed nutrients from intestine to the liver 
[3]. Liver tissue is mainly composed of cells 
called hepatocytes which are arranged in rows of 
perpendicular to the central vein, Histologically 

the liver tissue is composed of the central vein, 
which is surrounded by hepatocytes and arranged 
as cord and consisting of a pair of hepatocytes 
that’s aligns backwards and creating a small 
space Known as Diss of space which serves to 
collect bile matter secreted from hepatocytes and 
transported it to the portal area which is mainly 
consist from fibroblasts,  lymphatic vessels, blood 
vessels   and bile ducts, while the space between 
hepatocytes cells is known as liver sinusoids[3].

Due to the important role of liver in the 
metabolizing and excreting nutrients, furthermore 
the large blood supply coming from the main 
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circulation and portal circulation of the intestine,  
so the liver suffers from many pathological 
lesions due to different etiologies agents[4]. The 
major sources of etiologies affections are from 
pathogenic organisms like parasitic infections, 
bacterial infections, nutrition, and toxins [5, 6]

Also, the percentage and prevalence of Liver 
disease is greatly influenced by many factors, 
including season, temperature, breeding and 
genetic predisposition and among the most 
important diseases that are recorded in Iraq  with 
high ration as previous studies is liver worms 
[7,8], Also, the infections due to the  to the larvae 
of Echinococcus granulosus worms, known as 
hydatid cysts, liver worm and  cysticercososis 
which is widely spread and at high rates and 
varies from one study to another according to 
the different regions and governorates of Iraq 
[9,11]. As well as many studies was conducted 
and recorded in Iraq about the liver lesions like  
as inflammatory conditions like congestion, 
hemorrhage, degeneration and Liver abscesses, 
which were primary or secondary, infected the 
liver [12,13]. Therefore, for the above reasons, 
it was planned to conduct this study to identify 
the gross and tissue lesions and the percentage of 
lesions of the livers in sheep slaughtered at Duhok 
Abattoir.

Materials and Methods                                                  

Livers of 223 sheep carcasses were examined 
during the period extended from May to October 
2021. A detailed gross examination of the lesions 
with respect to size, color and consistency were 
recorded and photographed. After slaughtering, 
samples were collected from lesions of 
infected livers in clean plastic packs and then 
transferred it to cool box to Duhok research 
center department of histopathology for further 
investigation of gross and microscopical changes. 
Histopathological observation was carried out 

by trimming the samples from the livers with 
a sharp knife into small pieces about 1cm size 
and fixed in 10% neutral buffered formalin 
were processed by routine paraffin-embedding 
technique, dehydrated, cleared and impregnated 
in melted paraffin. After impregnation of the 
samples, they were blocked with paraffin wax. 
Later, the prepared blocks were sectioned by 
rotary microtome into 4-5 µm thick sections 
were stained by routine Haematoxylin and Eosin 
(H&E) [14].  

The stained sections were examined under 
light microscope and photographed by using 
digital computerized camera cannon (Leica, 
Germany). The results of gross and histopathology 
were analyzed and interpreted.

Results                                                                                   

General prevalence rate
The incidence of liver lesions in slaughtered 

sheep at Duhok abattoir during the period of study 
from May to October 2021 illustrated in Table 1. 

The results of the current study showed that 
the total incidence of lesions of Liver in sheep was 
99.8 %. The highest infections of liver lesions was 
in our study recorded  as hydatid cyst 62.8%, and 
lowers percentage lesions was with  Liver worms 
2.2%, while inflammations was 4.4%, and other 
ratio of lesions as fatty changes 15.6%, and  liver 
abscesses was 8.9. 

Histopathological examination of liver lesions
Result show the liver with liver worm appears 

an irregular outline, and the color was pale with 
firm consistency, the most commonly affected 
part appears at right lobe while some other lesions 
characterized by hepatic fibrosis, ischaemic 
area appears as yellow in color as jaundice with 
thrombosis of large blood vessels and damage 
flukes in the small bile ducts (Fig. 1).

TABLE 1. Percentage ratio of liver lesions .

Type of lesions Number of samples % of affected samples 
Fatty changes 35 15.6
Hydatid cyst 140 62.8
Liver worms 5 2.2
Liver abscess 20 8.9
Congestion& hemorrhage (inflammation) 10 4.4
Cysticercus  Cyst 13 5.8
Total 223 99.8
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Histologically showed presence of different 
larval stage of worms inside of the bile duct 
and lumen filled with eggs of parasite beside 
the hyperplasia of epithelial cells lining and 
infiltration of inflammatory cells around bile duct 
and fibrosis (Fig. 2).

While the macroscopical lesions of hydatid 
cyst after postmortem examination of liver  
revealed the presence of many of cyst in variable 
size in the surface of liver, bright white in color 
with presence of many  of protoscolices and clear 
hydatid fluid, indicating viability (Fig. 3).

Histologically the cysts consist of three layers 
and had a laminated membrane revealing presence 
of numerous protoscolices from within or outside 

Fig. 1. Macroscopical picture of liver affected with liver fluke showing congestion (1) and 
enlargement of liver with the presence of calcified areas (2).

the brood capsule. The cyst wall was surrounded 
by the adventitial layer which in turn was 
surrounded by the inflammatory cells comprising 
of eosinophils, mononuclear cells and a few of 
fibroblasts. The adjacent area of liver parenchyma 
showed with hemorrhage diffuse infiltration of 
mononuclear inflammatory cells. (Fig. 4 A and B).

While hepatic abscesses, it was observed 
visually by presence of white to yellow solid 
texture compositions as spherical shapes to ovals 
and in different sizes and distributed through the 
surface of the hepatic lobes and extended. When 
lesions cut it was observed to consist of a yellow-
colored cheese center surrounded by a casing of 
White fibrous tissue extended inside liver tissue 
(Fig. 5).

Fig. 2. Microscopical changes of liver with Fasciola hepatica shows biliary epithelia 
changes (1), presence of liver fluke inside bile duct (2), the bile ducts are 
surrounded by inflammatory response and fibrosis (3). [H&E, 10x].
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Fig. 3. Macroscopical picture of liver showing presence of different cysts of Echinococcus 
granulosus which are varies in size in the surface of live and attached superficially 
with live parenchyma with clear hydatid fluid (1).

Fig. 4A. Microscopical changes of liver affected with hydatidosis revealing 
laminated cyst wall (1),surrounded by mononuclear inflammatory 
cells (2), followed by a layer of fibroblastic cells (3). [H&E, 10x].

Fig. 4B. Microscopical structures of hydatid cyst, adventitia (1), laminated 
membrane(2) and germinal epithelium (3).[H&E., 10x].
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Histologically there was sever infiltration of 
mononuclear inflammatory cells within the hepatic 
lobules and portal area, it has also been noted 
that these lesions is consist of necrotic area with 
infiltration of polymorphnuclear inflammatory 
cells and mononuclear inflammatory cells mainly 
lymphocytes cells which is separated from normal 
hepatic cells (Fig. 6).

As for congestion and hepatic hemorrhage, 
livers have been observed severe congestion with 
enlarged of liver, (Fig. 7), furthermore it was 
noticing the coloration of the entire liver tissue in 
blood color when making cuts in it. Histologically 
presence of red blood cells between hepatic cells 
and in large quantities as well as infiltration of 
inflammatory cells, also there is vacuolation 
of hepatic cells and a mild infiltration of 
inflammatory cells around the central vein and 
liver tissue (Fig. 8)

Fig. 5. Macroscopical picture of liver showing presence of abscesses white to yellow in 
color and solid in  texture (1), spherical to ovals in shape and in different sizes and 
distributed through the surface of hepatic lobes and extended .

Result of fatty changes in macroscopic 
examination, the lobes of livers with notable fatty 
change were observed enlarged, pale yellow, soft 
and friable with rounded edges (Fig. 9). 

The present result of histopathological lesions 
was characterized by hepatocyte swelling and 
vacuolation, darkening and compression of their 
nuclei (pyknosis), and in some cases, pushing 
nuclei to the border of the cell (Fig. 10).

In cases of hepatitis cystecercosa result show 
in grossly liver were firm, enlarged and small 
cysts were attached superficially with the liver 
parenchyma (Fig. 11).

Microscopical examination of hepatitis 
cystecercosa shows inflammatory reaction around 
the cyst with eosinophils and fatty changes, 
dilatation of sinusoids, fibrosis and proliferation 
of bile duct (Fig. 12).

Fig. 6. Microscopical changes of liver with liver abscesses shows an early abscess 
formation (1), consisting of circular necrotic tissue surrounded by zone of 
inflammatory cells(2). [H&E, 10X].
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Fig. 7. Microscopical changes of liver shows sever congestion of portal vein(1), 
with infiltration of mononuclear inflammatory cells (2).[H&E].

Fig. 8. Microscopical changes of liver shows sever congestion of hepatic cells.[H&E].

Fig. 9 . Macroscopical observation of liver with fatty changes shows yellow discoloration 
(1), of part of liver compact to normal, soft and friable in texture.
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Fig. 10. Microscopical changes of liver with fatty changes shows variable empty spacers 
inside the hepatocytes as vacuolation (1), and pushing of the nuclei in the 
periphery of cells. [H&E, 10X].

Fig. 11. Macroscopical picture of liver showing presence of different cysts of 
hepatitis cysticercosis (1), which is varies in size in the surface of 
liver and attached superficially with live parenchyma.

Fig. 12. Microscopical changes of liver with Cysticercus tenuicollis shows presence of 
cysts(1), associated with infiltration of mononuclear inflammatory cells 
(2), dilatation of sinusoids, and proliferation of bile duct (4).[H&E]..
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Discussion                                                                                        

Liver diseases in ruminants causes significant 
economic losses in the most of countries, this 
study decided to investigate the lesions of liver in 
slaughtered sheep of Duhok abattoir and because 
studies are not available in this governorate and 
are almost non-existent, and due to the lack of 
available statistics, it was planned to carry out 
these field study, beside this study is the first of 
its kind in Duhok governorate, as it focused on 
macroscopic and microscopical liver lesions. 

The results of this study show the overall 
incidence of these lesions was 99.8% and its 
distributed in the liver as hydatid cyst 62.8%, 
necrosis 9.8%, Liver abscess 8.9%, Cysticecus 
tenuicollis cyst, with fatty changes was 15.6% 
respectively and Liver worms with inflammatory 
signs was 2.2%.  and our observed and variation 
through review of many of researches conducted 
in Iraq on the presence of liver lesions in sheep 
and most of these studies focus on only one type 
of lesions and one species of animals [9, 15].

In the current study show the liver affected 
with many of pathological lesions, especially as 
in cases of development of cysts and liver worms. 
Same observation was noted by other researcher 
dealing with hydatid cysts and Fascioliasis studies 
[16]. It postulated that the liver acts as the first 
barrier for the most of tape tapeworm oncospher 
which is penetrating from intestinal mucosa and 
reach to the portal circulation. Then, the embryos 
is carried out by circulation to the all parts of body, 
and depending  to the large size of some lesions 
like  oncospheres and metacercaria , most of them 
become arrested and settled in the liver. Beside the 
other research [17] which is  mentioned that the 
possible variations in different species of animals 
and period of study which is play an important 
role for distribution of the oncosphere and other 
lesions to their final location in various organs.

The study show the highest lesions was 
recorded it was cyst which is closely resemble 
to the results of some authors[18, 19] because 
most fields of animal production are located on 
the banks of the River, and sometimes many 
animal breeders resort to grazing near the banks 
of the river, which allows chance of parasitic 
infestations as well as a lot of waste which are 
thrown into the river, as well as the carcasses of 
dead animals and capes bulk. Microscopically 
the result showed presence of cyst with thick 

membrane and infiltration of mononuclear 
inflammatory cells, the formation of these cyst 
occurs due ingestion of eggs of these parasite then 
hatching and reach to intestine by passing mucus 
membrane to circulation and finally localized 
in liver and forming hydatid cyst, and due to 
the proliferation and development of these cyst 
causing liver damage and as a result of reaction 
between these cyst and immune system [20,21], 
while in cases of liver worm histologically result 
found presence of liver damage due to migration 
of larvae of parasite to the bile duct forming 
inflammatory response either chronic or acute 
reaction which is manifested by infiltration of 
inflammatory cells, thinking of bile duct due to 
inflammatory reaction [22-,23] 

Beside the study showed that percentage rate 
of liver abscesses of the slaughtered sheep, and 
this result was close to what was stated by the 
researcher [24], as one of the most important three 
reasons which is leads to a high prevalence of liver 
abscesses in ruminants it is the concentrated ration 
that breeders resort to in certain periods in turn, 
the acidity of the rumen is reduced, which leads 
to irritation of the wall rumen, which gives the 
opportunity for bacteria to reach the liver through 
the portal causing the abscess, and this, was 
confirmed by [25]. Microscopically associated 
with infiltration of mononuclear inflammatory 
cells as  focal necrotic foci due to inflammatory 
reaction between many of pathogenic agents 
which carried out either from circulation or from 
rumen resulting to forming abscesses [26].

As for what was noticed from the presence 
of congestion and hemorrhage visually, this 
necessarily leads to damaging the liver and this 
is consistent with what watched by some authors 
[27], but the results of the research differ in the 
percentage rate of these lesions it was recorded 
2.2%  and these are might be due to old lesion as 
chronic inflammation and fibrosis [28], also it was 
found to be occur frequently in sheep belonging 
to many of  toxic agents through ingestion of 
environmental toxicants or plants during seasonal 
period of years. The chronic venous congestion 
of liver occurs commonly due to stagnation 
of blood within the central vein and adjacent 
sinusoids with subsequent necrosis of peripheral 
hepatocytes because of hypoxia. Furthermore, 
hepatic congestion is reported to occur due to 
either infectious causes [29] or noninfectious 
causes [30]. Macroscopically, the results obtained 
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also indicated the presence of fatty change it’s 
looked, enlarged and pale in colure and these 
degenerative and necrotic changes could be seen 
after exposure of liver to various toxin, hypoxia 
and anemia, which is in agreement with the 
reports of earlier workers [31]. Microscopically, 
the hepatocytes were enlarged with the presence 
of small multiple clear or pale vacuoles, within 
the cytoplasm, which is well in accordance with 
those described by Hassanein et al. [32].

Conclusion                                                                               

It can be concluded that although the sheep 
slaughtered are apparently healthy, large 
percentages were found either to harbor certain 
pathological lesions or being infected with 
different diseases. Although the data obtained 
was for 5 months, it can be used as a preliminary 
baseline data in Duhok province for the future 
monitoring of these potentially important 
parasitic diseases and other causative agents for 
improving animal health, prevention of disease 
and reduction of economic losses by liver 
condemnations in sheep. A suggestive study 
should be undertaken to determine the etiology 
of those lesions and to investigate their possible 
role in zoonosis.
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دراسة مرضية لآفات الكبد في الأغنام في مسلخ دهوك
مهدى على عبدالله 

قسم الامراض والاحياء المجهرية - كلية الطب البيطري - جامعة دهوك - العراق.

الهدف من هذه الدراسه هو تحديد الافات الكبديه للاغنام  الوارده الى  مجزرة دهوك وللفترة مابين  شهر مايو 
الأغنام عيانيا ونسجيا  وظهر   كبد  الدراسة فحص 223 عينة  هذه  تم من خلال  أكتوبرلسنه 2021.حيث  إلى 
مايقارب  158 عينة مصابه  بأمراض الكبد الطفيلية ومنها  (140 عينه للاكياس المائيه  و 5 عينات لديدان الكبد  
وتم تسجيل  13 عينة على أنها الكيسات المذنبة الكبدية) في حين أن  باقي العينات  كانت عباره عن خراجات 
, تنكسات دهنيه واحتقانات ونزف. ظهرت الافات العيانيه  للاكياس المائيه تصلب الاحزاء الحشوية مع وجود 
الاحتقان  وكثره النسيج الليفي , وفي حين  اظهرت عينات الكبد المصابه بديدان الكبد تضخم واصفرار الكبد 
فقد لوحظ عيانيا  وجود تركيبات   ، الكبدية  للخراجات  بالنسبة  أما   . الصفراوية  القنوات  تلييفات في  مع وجود 
نسجيه صلبة بيضاء إلى صفراء اللون كروية إلى بيضاويه الشكل  وبأحجام مختلفة منتشرة على سطح و خلال 
الفصوص الكبدية.  بينما في حاله الاحتقانات والنزف الكبدي فقد ظهرت عليه  احتقانات شديده مع تغيير في  لون 
انسجته, في حين كانت التغييرات الدهنيه واضحه ومتمثلة بكبر حجم فصوصه وتغيير لونه الى اللون الاصفر 
الشاحب  وذات الملمس المرن والهش وذات حواف  مستديره.  اما من ناحيه الفحص النسيجي المرضي  للاكياس 
المائيه الكبديه فقد لوحظ  التصاق الرويسات بالطبقه الجرثوميه للكيس المائي مع وجود تليفات شديدة في برنكاما 
مصاحبه  كانت  والتي  الصفراويه  القنوات  في  الكبد  لديدان  المختلفه  اليرقيه  المراحل  تواجد  مع  متزامنة  الكبد 
لانتشارشديد لكل من  الخلايا اللمفاويه والخلايا الالتهابية وحيده النواة مع وجود نزف وخراجات مع تنكسات في 

الخلايا الكبدية.  كما  لوحظ ايضا فرط التنسج  وتليفها  في عينات الكبد المصاب.


