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Abstract

Hydatidosis is one of the most common parasitic zoonosis diseases not only in Iraq but throughout the
world. Liver infected with hydatid cysts were randomly collected from 15 sheep and 18 cows of different
ages and sexes during the period extended from September 2018 to December 2018. This study was aimed
to provide insight on the histological changes of liver associated with E. granulosus and to compare the
changes of liver tissue between sheep and cattle. Samples were collected from private (individual) butchers’
places at Diyala province in Iraq. Livers had been transferred to Zoology Laboratory in Department of
Biology in College of Education for Pure Sciences in Diyala University. Specimens from infected livers
were immediately taken and fixed in 10 % formalin. Then the routine histological sections were done.
The results showed that there were many histological changes resulting from infection with hydatid cysts
infection including infiltration of inflammatory cells, necrosis, degeneration of liver tissue, fibrosis, fibrosis
around portal veins, congestion of portal vein, increase in bile duct numbers, maladjustment of hepatic
cords. A comparison between the histological changes of sheep and cattle showed the same histological
changes, with a difference in the severity of these changes as they were more severe and developed in the

livers of cattle than in sheep.
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Introduction

Hydatidosis is one of the most common parasitic
zoonosis diseases not only in Iraq but throughout the
world. The disease considers as a major threat to public
health in many regions of the world, especially in
developing countries, as well as large economic losses
resulting from the infection of livestock °. Despite the
variety rates of infection in different countries, the
incidence of this disease in both human beings and
economic animals constitute a significant importance
and may be a potential factor for new infection 1°.

The disease caused by the larval stage of the small
tapeworm Echinococcus granulosus (family Taeniidae).
This parasite lives as a small intestinal cestode of dogs
and occasionally other carnivores while their larval form
lives in domestic animals and accidentally in man ', As
the symptoms of this disease has been slowly developing,
the disease is only detected after the infection has been
exacerbated. The primary location of this cyst is the liver
and lung but it could have located in other organs like

kidneys, bone marrow, spleen, heart and brain etc. 13.

Most of domestic animals represents as the main
source of food for human in Iraqi populations and they
have been used as a source both milk and meat. Liver
is a vital organ as it characterized by multiple functions
categorized broadly as synthetic, catabolic, detoxifying,
secretory and excretory 4. Most of domestic animals
represents as the main source of food for human in Iraqi
populations and they have been used as a source both
milk and meat. Liver is a vital organ as it characterized
by its multiple functions including synthetic, catabolic,
detoxifying, secretory and excretory in addition to use it
as food °. As other organs, the liver may have affected by
a variety of pathogens causes resulting in huge economic
losses either directly through throw it '# or indirectly by
effect on animal production @ ¥ The examination of
histology changes provides highlights into interactions
between pathogens and their host that it 16, This study
was aimed to provide insight on the histological changes
of liver associated with E. granulosus and to compare
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the changes of liver tissue between sheep and cattle. Education for Pure Sciences in Diyala University and
careful visual examination and identification of hydatid
Materials and Method cysts was carried out. Specimens from infected livers

were immediately taken and fixed in 10 % formalin.
After fixation, the specimens were cut into about lcm
pieces, trimmed, washed, dehydrated in graduated
concentrations of ethyl alcohol, then cleared in xylol and
embedded in paraffin. Then the samples were sectioned
at 4-6 microns and stained with hematoxylin and eosin
stain for general histological examination.

Liver infected with hydatid cysts were randomly
collected from 15 sheep and 18 cattle of different ages
and sexes during the period extended from September
2018 to December 2018. Samples were collected
from private (individual) butchers’ places at Diyala
province in Iraq. Livers had been transferred to Zoology
Laboratory in Department of Biology in College of

Results

AR

The histological examination in the present study obtained that there are many hydatid cysts embedded in liver
tissue in 7 of examined livers of sheep and 5 of examined livers of cows resulting in histological changes in infected
livers of both cattle and sheep. Both these animals have the same changes with deference in severity. The changes
included as shows in Figures, the germinal layer of the cyst surrounded with fibrosis and infiltration of lymphocyte
cells and other inflammation cells and there is a necrosis in the tissue (Figurel), in addition of necrosis and infiltration
of inflammatory cells around the bile ducts and blood sinusoids, there is propagation in bile duct numbers and
expansion of blood sinusoids(Figure2)

Fig.1: Sheep liver: a. germinal layer of the hydatid cyst, b. fibrosis, c. infiltration of lymphocytes , d. necrosis (4x)

Fig.2 sheep liver: a. and b. necrosis, c. propagation in bile duct numbers, d. expansion of blood sinusoids, e and f, infiltration of
lymphocytes(10x)
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In Figure 3 and 4 there is clearly occurrence of fibrosis and maladjustment of hepatic cords as well as heavy
infiltration of inflammation cells, in addition to necrosis in both figures.

Fig3:sheep liver: a. maladjustment of hepafic cords, b. fibrosis of | Figd:sheep liver a. fibrosis, b. spot of hemorrhage , c.
the connective fibers (10x) maladjustment of hepatic cords(10x)
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Congestion and expansion of portal vein and infiltration of lymphocyte around portal vein in addition to expansion of blood sinusoids
as shows in Figure 5. The central veins expended and there is a congestion in these veins with increase of connective tissue around the
portal and central veins (Figure 6).

FigS: cow liver a Congestion and expansion of portal vein, b. | Fig. 6: cow liver: The expansion and congestion in
infiltration of lymphocyte around portal vein, c. expansion of blood | central veins, b. increase of connective tissue around
sinusoids.(10x) the portal and central veins.(4x)
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Expansion and congestion of portal vein and infiltration of lymphocyte cells showed in Figure(7) while
Figure(8) showed expansion of portal vein and increase of thickness wall of portal vein, lymphocytes and

fibrosis around portal vein

Figure 7: liver: a. expansion and congestion of portal vein, b.
infiltration of lymphocyte cells(10x)

Figure 8: liver: a. expansion of portal vein and increase
of thickness wall of portal vein, b. lymphocytes, c. fibrosis
around portal vein (10x)

Histological changes included also, Necrosis,
fibrosis, infiltration of inflammatory cell, cirrhosis in
Figure(9). Necrosis, fibrosis, inflammatory cell in portal
area, maladjustment of hepatic cords

Figure 9: cow liver: a. fibrosis, b. expansion in portal vein,
c. infiltration of inflammatory cell (10x) FigurelO:cow
liver: a. fibrosis, b. inflammatory cell around portal area, c.
maladjustment of hepatic cords (10x)

Both Figures(11) and (12) obtained fibrosis around
portal veins and infiltration of inflammatory cells and
congestion of portal vein and necrosis, it can be seen
the increase in bile duct numbers and the layer of
hydatid cyst surrounded with fibrosis in Figure(12). A
comparison between the histological changes of sheep
and cattle showed the same histological changes, with a
difference in the severity of these changes as they were
more severe and developed in the livers of cattle than in
sheep.

Figurell:cow liver: a. necrosis, b infiltration of inflammatory
cells, c. congestion , d fibrosis(10x)  Figurel2:cow liver: a.
hydatid cyst wall, b. fibrosis, c. congestion ,d. fibrosis around

portal vein, e. bile ducts (4x)
Discussion

Hydatid cysts may arise anywhere in the intermediate
host body (animals and human) but it mostly arise in



liver as hepatic capillary network forms the first capillary
filter for circulating hexacanth embryos !, they slowly
develop to the hydatid cyst in this organ 18. So, the disease
remains asymptomatic in intermediate animal hosts until
they reach to suitable volume to initiate the symptoms 8.
Although, there are many histological changes resulting
from hydatid cysts infection. The present results of this
study obtained that they are many changes in liver tissue
and these changes including: infiltration of inflammatory
cells, necrosis, degeneration of liver tissue, fibrosis,
fibrosis around portal veins, congestion of portal vein,
increase in bile duct numbers, maladjustment of hepatic
cords, These results agree with many previous studies
(2412) a5 they reported that the hydatid cysts infection
resulting in many histological changes in any infected
organ.

The enlarged cysts pressed on the hepatocytes and
congested the portal veins in addition to maladjustment of
hepatic cords caused as a result of the pressure resulting
from these cysts and this agree with ¢ who recorded that
the experimentally infected mice have histopathological
changes including hepatocytes and congested the portal
veins in addition to maladjustment of hepatic cords
resulting from the pressure of enlarged cysts. The same
authors obtained that the reactions, such as lymphocytcs
infiltration and fibrosis capsules were occurred for the
final cleanup of the residual debris of cysts . These results
as well as to the results that recorded by 3 concur with
the present study that revealed that fibrosis was occurred
heavily in cattle liver tissue compere with sheep liver
tissue as the age of slaughtered animals (the mean cattle
age was one year while the mean sheep age was five
months). The difference in age between cattle and sheep
gives the time for the development and growing of the
cysts in the cows according to the fact that this process is
slowly. The fibrous tissue developed as a host’s reaction
to the parasite inflammatory effect, initiated in the
early development stages of the cyst and the intensity
of this reaction effect on the cystic development, if
there is a heavily reaction it will lead to degeneration or
death of the parasite while a moderate reaction allows
the development of a viable cyst !5.The present study
compared between the liver’s histological changes in
both of sheep and cattle infected with hydatid cyst. In
both, the reaction of the host to the presence of hydatid
cyst referred to very clear chronic inflammatory reaction
characterized by fibrosis associated with lymphocytic
reaction and congestion, centrally with areas of necrosis
and this agree with 3
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There was infiltration of lymphocytes recorded in
the present study in both of sheep and cattle liver this due
to inflammatory reaction of host —parasite interaction as
17 study suggest the impact of the host’s susceptibility
on the composition of T lymphocytes which are locally
activated in response to hydatid infection of the liver.

Increase in the number of bile ducts and thicken
in their wall and expand their cavity occur in the liver
in present study. This agree with 7 who obtained that
a large hydatid cyst caused compression on the bile
duct bifurcation with proximal bile duct dilatation. In
the hepatic parenchyma a slight hemorrhage and mild
hepatocellular degeneration occurred in the present study
and were in accordance with the findings of an earlier
worker, 8. These changes may due to the pressure of
hydatid cyst that that cause in destruction of hepatocells.

This study concludes that the hydatid cyst infection
result in many histopathological changes in both of
cattle and sheep with difference in severity tend to cattle.
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