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Patological Changes in Liver and Gall Bladder
Of Bali Cattle Infected by Fasciolosis
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Abstract. Fascioliosis is a parasitic disease that infects ruminants and the disease is widely spread in the world. Fascioliosis
caused by Fasciola hepatica and Fasciola gigantica that can cause macroscopic and microscopic lesions in the liver and gall
bladder of bali cattle. Samples of bali cattle in Pesanggaran slaughter house that infected with fasciolosis were used in this study.
The pathological macroscopic and microscopic changes of the liver and gall bladder were observed. The parasite found in the
liver and gall bladder, thickening of bile duct mucous were observed on macroscopic examination. However, in microscopic
observation found infiltration of inflammatory cells, fibrosis, necrosis, and degeneration of hepatocytes. In the gall bladder,
necrosis was found in epithelial mucosal bile duct, infiltration of collagen fibers, inflammatory cells, hypertrophy and hyperplasia

of the bladder epithelium were occurred.
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I. INTRODUCTION

Fasciolosis caused by Fasciola hepatica and Fasciola
gigantica regarded as one of the most important parasitic
diseases in the world. Fasciolosis distributed worldwide and
the prevalence in ruminants is estimated ranging up to 90%
in some countries, like Cambodia reached 85.2%, Wales
86%, Indonesia 80-90%, Tunisia 68.4%, and Vietnam 30-
90% [1]. Fasciola gigantic in average has a measurement of
25-27 x 3-12 mm, a narrow shoulder, blunt posterior end,
ovarian longer with many branches, while Fasciola hepatica
35 x 10 mm, has broad shoulders and a pointed posterior
end.The Eggs Fasciola gigantica have operculum, with a
measurement of 190 x 100 p, while Fasciola hepatica eggs
also have an operculum with a measurement of 150 x 90 p
[2]. Cattle that infected by Fasciola sp. would appear pale,
listless, swollen eyes, skinny body and feather rough and
dull or standing rate of growth and weight gain of livestock,
decreased feed efficiency, mortality in the degree of
infection is high, especially in calves and cows of
reproductive age, the immune system due to anemia posed,
as well as tissue damage, especially liver and gall tract

[3][4]. Fasciola worm infection is needed to be aware
because it can cause fasciolosis in humans [5]. The life
cycle of worm Fasciola, there are two types of snails of the
family Planorbidae, namely Segmentia trochoideus and
Hippeutis umbilical are contributed to it [6].

Results of research on Fasciola sp. have been reported in
some areas of Indonesia, such as: in the district of
Sukoharjo, District of Pringsewu, Province of Lampung.
Aryandrie et al. (2015) reported that the prevalence of
Fasciola sp. was 26.72%, i.e.: there were 35 positive
samples infested with Fasciola sp. of the 131 samples tested
[71. Research conducted by Adriyati (2015) found
variations necrotic lesion cells making gall duct bleeding in
the lamina propria, inflammation, fibrosis, mucus gland
hyperplasia, fibroblast proliferation and dystrophic
calcification in infected bali cattle [8]. Tissue changes in
bali cattle’s bile duct due to varied infection of F. gigantica
acquired by microscopic observation. Lesions in the form of
necrosis was found in 35 samples (100%), hemorrhagie was
found in 18 samples (51.4%), inflammatory lesions found in
35 samples (100%), and fibrosis was found in 35 samples
(100%).

Infection of F. gigantic can result in changes on gross
pathology and histopathology of the gall bladder and liver
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of ruminants. Gross pathology changes of hepatomegaly and
liver damage can be observed. Gall duct obstruction and
hardening of the gall can also be observed in the infection
of fasciolosis [9][10]. Histopathological examination
revealed track-like lesions varying from acute hemorrhagic
necrosis to active granulomas with organized fibrotic areas
generated by eggs and worms the parasite in the
parenchyma of the liver. Most of the chronic lesions showed
the presence of lymphocytes and macrophages [11]. The
cause of the epithelial hyperplasia is a chronic irritation
induced by existence worms Faciola sp. in the gall duct
[12]. It is an indication of a chronic trauma as a result of
persistent worms suck the blood at the same place.
Dystrophic calcification occurs because the calcium
deposits are found in areas that have previously been
degeneration or necrosis [13][14][15]. This study aim was
to determine the variation of lesions in the liver and gall
bladder bali cattle infected by the worm Fasciola gigantica.

II. RESEARCH METHOD

The samples used in this study were the gall and liver of
bali cattle infected with F. gigantica obtained from
Slaughterhouse Pesanggaran Denpasar. Determination of F.
gigantica infection was done by observation of the liver and
gall bladder that showed the presence of the parasitie, F.
gigantica in the organs. At the same time, liver and gall
bladder in bali cattle that did not reveal any infestation of
the parasite were also taken for comparison (liver and gall
bladder relatively normal). The organ samples were then
fixed into containers contained with10% neutral buffered
formalin, before it then further process for making
preparations for  microscopis observation  using
hematoxylin and eosin staining (HE). Histopathologic
examination was performed with a dissecting microscope
magnification of 100x and 400x with three different visual
field tissue. Variations lesions that found were documented
and analyzed descriptively.

III. RESULTS AND ANALYSIS

The parasitic agents, F. gigantica, were found in the
livers and gall ducts of the infected bali cattle. Examination
of the infected gall bladder bali cattle showed different
conditions compared to the non-infected gall tissue. The
bile ducts of the F.gigantica infection were observed thicker
and in elastic compared to the non-infected bile ducts. The
worms, F.gigantica, were found attached to the wall of the
gall bladder gall and caused bleeding on the wall of gall.

Fig.1. Description: (a). There F. gigantica worms found in the bali cattle
liver. (b). The worm Fasciola gigantica (c). mucosal thickening of the gall
bladder’s wall (d). bleeding in the mucosa of the gall bladder.

Fig. 2. Microscopic bali cattle’s liver tissue observed with 400x
magnification (a) normal hepatocyte cells, (b) piknotic hepatocyte cells,
(c) cell necrosis of hepatocytes [15].

Fig. 3. Microscopic bali cattle liver tissue infected by Fasciola gigantica at
400x magnification: (a) fatty degeneration in the hepatocytes; (b) necrotic
of hepatocytes; (c) the occurrence of fibrosis; (d) infiltration of
inflammatory cells.

Fig. 4. A. gall bladder bali cattle 400 x (a) visible patterned villi mucous
membranes of the gall bladder is short and (b) seem thin collagen fibers in
the mucosa of the gall bladder.
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Fig.5. Fasciola gigantic infected gall at 100x and 400x magnifications: (a)
necrotic of the gall bladder 100x (b) seemed proliferation of collagen
fibers 400x (c) infiltration of inflammatory cells 400x (d) hypertrophic
epithelium gall 400x (e) epithelial hyperplasia gall 400x.

Microscopic examination of the bali cattle’s liver
infected by F. gigantica slaughtered in slaughterhouses
Pesanggaran contained inflammatory cell infiltration,
fibrosis, necrotic and fatty degeneration in hepatocyte cells.
Histopathological structure of the gall infected by
F.gigantica showed various lesions. Lesions observed:
epithelial necrosis, proliferation of collagen fibers,
inflammatory cell infiltration and hypertrophy and
hyperplasia of the epithelium of the gall bladder.

Fasciola sp infection in Indonesia are generally caused
by F.gigantica. F.hepaticais not found in Indonesia, which
may be due to the intermediate host, Lymea truncatula, is
not found in the area. Anatomically, Fasciola gigantic found
measuring around 25-27 x 3-12 mm, has a narrow shoulder,
blunt posterior end, ovarian longer with many branches [2].
The anatomic structure of the parasite found in this study
were in the range and its likely associated with the lesions in
the liver and gall bladder of the infected cattle. The
anatomical form and nature of the worm migration are also
associated with lesions caused in the infected hosts. Mendes
et al., (2012) reported that infection of F.gigantica can cause
various lesions like: necrosis, acute hemorrhagic, and
fibrosis in the liver parenchymal area which associated with
the parasite.

The damage of microscopic liver tissue was mainly
occurred in the parenchyma of the liver. The hepatocytes
found hemorrhage, degeneration and necrotic; and
infiltrated by inflammatory cells. The changes are similar
with the Fasciola sp infection in liver tissue of the female
cattle FH which showed damage in the liver cells
surrounded by connective tissues. Necrosis and fatty
degeneration in the liver were the result of chronic infection
of fasciolosis [17][18]. Bleeding can also be experienced at
the liver that infested by Fasciola sp. besides infiltration of

inflammatory cells. Meeusen et al., (1995) reported that the
infection of fascioliosis affected the increase of the
inflammation cells, in which the number of eosinophil
increased, and infiltrate mainly in the area of the parasite
migration [19].

The gall bladder was the organ where the Fasciola
gigantica found more compare to the liver. Almost in every
observation of the infected bali cattle, the fasciola were
found in the gall bladder. The gall bladder and its ducts are
the main places of the Fasciola worm in the infected host.
Therefore, the organ or tissue damages in liver and gall
bladder can be determined pathological changes for the
pathological tissue damage as indication of the Fasciola
worm infection [20].

Histopathological changes in the case of the cattle
infected by F. gigantica mainly caused by the migration
activity and spiny tegument of the F. gigantica which may
irritation of the gall bladder mucous membranes of the
cattle. The migration and the spiny can lead to changes of
the tissue: necrotic, hemorrhage, inflammation, hyperplasia,
and cellular proliferation [14]. The infestation and the
existence of F.gigantica commonly can be chronic and its
associated with lesions, such as necrotic of the mucous
membranes of the gall bladder. Additionally, the
distribution of necrotic in the tissue organs is largely
determined by the number of worms that infect the liver and
the secreted toxic substance. Irritation of the mucous
membranes in the lamina propria of the gall bladder may
lead to rupture of blood vessels and ended up with bleeding.
Bleeding can also occur due to of the activation of blood
sucking worms F. gigantica. Severe bleeding can happen
because of destruction of most blood vessels in the gall
bladder. Clinically, this usually results in hypochromic
normocytic anemia [21].

Proliferation of collagen found spread in the lamina
propria, which may be associated with the stimulation of
proline secreted by worms F.gigantica. Modavi and Isseroff
(1994) argued that the proliferation of collagen
microscopically characterized by the thickening of the
mucous membranes in the gallbladder [22]. In chronic
cases, a change of heart can also be observed. The changes
may resemble the cases of liver cirrhosis due to massive
collagen proliferation as a response of the migration of
Fasciola worms. There appears to be an association between
infection by Fasciola worms with the change of heart,
including the incidence of cirrhosis in infected cattle [23].

Infiltration of inflammatory cells in the liver and gall
bladder was also observed in microscopic observation.
Macrophages and eosinophils play an important role in the
inactivation of the parasite by freeing cytotoxic molecules
to the surface of the worm body [24]. Lymphocyte
infiltration was also found in lamina propria and generally
associated with the chronic response to the presence of adult
worms of F. gigantica over time in the mucous membranes
of the gall bladder [25].
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Hypertrophy and hyperplasia lesions on the epithelium
were also found in this study. The hypertrophy and
hyperplasia can be induced by the presence of chronic
irritation of the worm Fasciola sp. on the gall [14]. This is
an indication of a chronic trauma as a result of persistent
worms suck the blood at the same place [13]. In epithelial
of the mucous, hyperplasia occurred which characterized by
a structure that resembled to many glands [26]. Proliferation
mio-fibroblast can also be observed in the fasiolosis
infection. this proliferation is also associated with the
chronic phase of the infection, which may result in liver
fibrosis [27].

There are various factors that can affect the liver and
gall bladder lesions of infected cattle fasciolosis. Lesions
caused Fasciola worms of the liver or gall bladder is not
only influenced by the number of worms that infect, but also
the infection period, geographical conditions where cattle
raising and the weather conditions of a region [28].

IV. CONCLUSION

Fasciolosis infection in bali cattle affects its liver, gall
bladder and the gall ducts, which in macroscopic observed
the parasitic agents in the organs, gall duct walls less elastic,
thickened and bleeding. However, microscopic observation
on the parenchyma liver is infiltrated by inflammatory cells,
fibrosis, necrosis and fatty degeneration on hepatocytes. In
addition, on gall bladder found proliferation of collagen
fibers, infiltration inflammation cells, hypertrophy,
hyperplasia and necrotic on the epithelium of the gall
bladder.
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