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Abstract

Zahedi, A., Poorghasemi, M., Shirali, M., Mohammadi, F. & Karimi-Dehkordi, M. (2026). Bacteriological and
pathological study of liver abscesses in goat carcasses in slaughterhouses. Bulg. J. Agric. Sci., 32(1), 193-200

The present research was conducted to determine the incidence of liver abscesses, bacterial causes, and histopathological
structure in goats slaughtered in the slaughterhouse. A total of 1187 goats, including 673 male goats and 514 female goats
were subjected to routine post-slaughter inspections. If an abscess was observed in the liver examination, the anatomical
position of the abscess was recorded by noting the lobe and the surface. Each abscess was separated along with a part of the
surrounding healthy tissue, and was sent immediately to the bacteriology and pathology laboratories for processing. There was
no significant relationship between the occurrence of abscesses and the sex of goats, or between abscesses and different liver
surfaces. From aerobic and anaerobic cultures of abscesses, Corynebacterium pseudotuberculosis was isolated from two cases,
Arcanobacterium pyogenes from two cases, Fusobacterium necrophorum and Escherichia coli together from two cases, and
Pseudomonas spp and Streptococcus spp from one case each. The results of this study showed that Corynebacterium pseudo-
tuberculosis, the cause of caseous lymphadenitis, is an important bacterial agent in causing liver abscesses in goats slaughtered
in slaughterhouses, although other less specific bacterial pathogens also cause abscesses.
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The liver plays a central role in processing carbohydrates,
lipids, amino acids, and dietary vitamins, in the synthesis and
recycling of plasma proteins, and in the detoxification and

Introduction

The functional importance of the liver is well-known,

and the liver is considered essential in terms of its position
in life (Morales et al., 2017). Liver lesions are an important
part of slaughterhouse inspections, and hepatoscopy, which
means observing the liver in slaughtered animals, was first
practiced in the ancient Babylonian civilization and later in
Rome (Mahmood et al., 2015).

disposal of endogenous waste materials and xenobiotic com-
pounds through bile (Gascoigne et al., 2020). The liver also
functions as an important organ of the innate immune system,
participating in a complex system of defense against foreign
macromolecules (Domenis et al., 2018). Liver pathological
disorders can have many causes such as toxic, parasitic, viral,
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bacterial, and fungal, and can cause heavy economic losses di-
rectly by the rejection of damaged livers in the slaughterhouse
or indirectly by affecting livestock growth, health, products
and reproduction. Liver disorders have many consequences,
which reflect the dependence of other organs on the metabolic
function of the liver (Mathewos and Fesseha, 2022).

In ruminants, especially fattening cattle, liver abscesses
are observed more often than in any other class of livestock.
Liver abscesses cause huge economic losses by reducing
feed intake, reducing weight gain by 3 to 8%, losses due to
clinical syndromes, and condemnation of infected livers in
the slaughterhouse (Torky et al., 2023).

Considering the large population of goats and the lack
of comprehensive and complete statistical information about
liver abscesses in goats, as well as adopting appropriate strat-
egies to prevent the occurrence of large economic losses,
caused by this condition in the goat population, the present
study has been performed to obtain appropriate information,
including pathology and identification of causes of bacterial
liver abscesses in goats.

Materials and Methods

The present study was carried out from January to March,
2022, in an industrial slaughterhouse located in the north of
Iran, in Rasht city. 1187 slaughtered goats were subjected
to full routine post-slaughter inspections for the presence of
liver abscesses. If an abscess was observed in the liver exam-
ination, the anatomical position of the abscess was recorded
by noting the lobe, and the surface involved. Sampling in-
cluded each abscess along with a part of the adjacent healthy
tissue. Samples were separated from the remaining liver and
were sent promptly to the bacteriology and pathology labo-
ratories for further processing.

Laboratory procedures were accomplished after washing
exterior surface of the abscesses with water, and then disin-
fecting the surface with alcohol. The wall of each abscess was
seared with a hot spatula, and then that area was cut with a ster-
ile scalpel blade. Samples were taken from the depth and sides
of the opened abscess with a sterile needle, and were placed on
culture media. Blood agar and MacConkey agar were used for
primary culture. Two blood agar media and one thioglycollate
medium were used for culturing each abscess. One blood agar
plate was incubated under anaerobic conditions for 72 hours,
while the other blood agar plate and the MaConkey agar plates
were incubated under aerobic conditions for 24 hours, all plates
at a temperature of 37 degrees Celsius (37°C).

A chemical reaction catalyst was used to provide anaero-
bic conditions in the anaerobic jar.

After the growth of the bacteria, the appearance charac-

teristics of the colonies (shape, color, and smell of the col-
onies and the presence of hemolysis) were recorded, and in
case of growth of several types of colonies, linear culture
was performed for purification. Then the primary tests were
performed in the form of gram staining and catalase, oxi-
dase, and potassium tests. In order to isolate Arcanobacter
on blood agar medium, by adding 5% blood after 24 hours
of aerobic incubation, small, gray-white and convex colonies
with a clear area, beta hemolysis was observed. Then, for
confirmation, branched gram-positive bacilli were identified
by gram staining. Eosin-methylene blue (EMB) agar medi-
um was used for the detection of E. coli. Also, blood agar
culture medium was used for the growth of Corynebacteri-
um, in which small colonies with opaque appearance were
created. To confirm the diagnosis of Corynebacterium, gram
and bluedomethylene staining were used. For streptococci,
beta hemolysis was observed on blood agar medium.

SIM, TSI, nitrate, gelatin, urea, and Simon citrate differ-
ential media were used for the final identification of bacte-
ria that was grown. After conducting specific tests, the final
stage of bacteria identification was performed using spe-
cial tables. Immediately after taking the necessary samples
for bacteriological tests from the abscesses and complete-
ly draining the purulent contents of the abscess, a part of
the wall of the abscess capsule and the surrounding tissues
were separated, prepared in dimensions of 1x1x0.5 cm?, and
were transferred to 10 % neutral buffered formalin solution
for fixation. The fixative solution was changed twice during
the first 24 hours, to assure the best fixation possible. After
ensuring the complete fixation, the tissue samples, including
a part of the abscess wall and the adjacent liver parenchyma
tissue were collected, and the samples were processed by an
autotechnicon device and molded in paraffin blocks.

Then, using a Leica model microtome, 5-micron-thick
sections were taken from tissue samples molded in paraffin
blocks and were stained by the H&E method (Bancroft and
Stevens, 1982). Finally, the stained tissue sections were ex-
amined and studied using a Nickon 100 light microscope.

Statistical analysis

SPSS version 15 software and Chi-square statistical test
were used to investigate the relationship between the pres-
ence of abscess and the sex of the goat, lobe, and the affected
surfaces of the liver.

Results

During the inspections, a total of 6 carcasses (0.5%)
were recorded as having liver abscesses from the carcasses
of 1187 goats (including 673 male and 514 female goats).
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Relationship between sex and relative frequency of liver
abscesses

Out of six recorded cases of liver abscess (three cases
(0.45%) in female goats and three cases (0.58%) in male goats)
were diagnosed. Based on statistical studies using the chi-
square test, no significant difference was observed between the
occurrence of liver abscesses and the sex of goats (p > 0.05).

The relationship between liver lobes and the distribu-
tion of abscesses

Abscesses were observed in the right lobe of the liver in
three cases (0.50%), in the left lobe in one case (16.5%), and
in two cases (33.3%) in the right, left and quadrangular lobes
of the liver (Figure 1 and Diagram 1). According to statisti-
cal studies using the chi-square test, no significant difference
was observed in the number and distribution of liver abscess-
es in different liver lobes of goats (p > 0.05).

The relationship between the distribution of abscesses
and surfaces of the liver

Abscesses were present in three cases (0.50%), at the di-
aphragmatic surface, in two cases (33.33%), at the viscer-
al surface, and in one case (16.5%), at both surfaces (dia-
phragmatic and visceral). Based on statistical studies using
the chi-square test, no significant difference was observed
between the distribution of abscesses and different surfaces
of goat liver (p > 0.05).

2 %Y

Fig. 1. Goat liver. Liver abscesses are observed in the
diaphragmatic surface of the liver
Source: Authors’ own elaboration
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Diagram 1. The relationship between the distribution of
abscesses and different surfaces of the liver. The distri-
bution pattern of liver abscesses in different levels of the
liver is shown
Source: Authors’ own elaboration

Bacterial culture results

Following the bacterial culture of six liver abscesses,
twelve bacteria from six different genders were isolated. Two
abscesses yielded only one pathogen each, multiple patho-
genic bacteria (two or three) were isolated from the other
four abscesses (Table 1, Diagram 2, Figures 2 to 5).

e Corynebacterium pseudotuberculosis (33.33%)

Corynebacterium pseudotuberculosis was isolated as the
only bacterial species from one abscess (16.6%).

Corynebacterium pseudotuberculosis along with Pseu-
domonas spp was isolated from one abscess (16.6%).

*  Arcanobacterium pyogenes (33.33%)

Arcanobacterium pyogenes was isolated as the only bac-
terial species from one abscess (16.6%).

Arcanobacterium pyogenes along with Escherichia coli
was isolated from one abscess (16.6%).

*  Fusobacterium necrophorum

Fusobacterium necrophorum was isolated in one case
of abscess mixed with both Arcanobacterium pyogenes and
Escherichia coli (16.6%).

e Escherichia coli

Escherichia coli was isolated from one case of abscess
as a mixture with other bacteria, including Arcanobacterium
pyvogenes and Streptococcus species (16.6%).

Table 1. Frequency of bacteria isolated from liver abscess cultures of slaughter goats in Rasht slaughterhouse

Bacteria Number of isolates Pure Mixed with other species
Corynebacterium pseudotuberculosis 2 1 1 Pseudomonas spp
Arcanobacterium pyogenes 2 1 1 Escherichia coli

Fusiobacterium necrophorum 1

Arcanobacterium pyogenes /
Escherichia coli

Escherichia coli

Arcanobacterium pyogenes / Streptococcus spp

Source: Authors’ own elaboration
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Diagram 2. Bacterial culture results.
Percentage of bacterial isolates from abscesses
Source: Authors’ own elaboration

Fig. 3. Petri dish containing blood agar culture medium
for the cultivation of Escherichia coli bacteria. Note the
bacterial colony growth pattern
Source: Authors’ own elaboration

Histopathological findings

According to histopathological studies, thick and thin
capsules were observed around the abscesses. Abscesses
contained purulent contents originating from necrotic tis-
sues (condensate necrosis and in some cases caseous necro-
sis), and were surrounded by abundant infiltration of poly-
morphonuclear neutrophils and several mononuclear cells
(macrophages). The purulent contents of these abscesses
Fig. 2. Petri dish containing blood agar culture  included green, white to yellow, and mucoadhesive puru-

medium for Arcanobacterium pyogenes culture. lent materials. In some cases, calcified centers were also

Note the bacterial colony growth pattern observed in the central areas of these abscesses (Figures
Source: Authors’ own elaboration 6to 8).
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Single colonies

Fig. 4. Petri dish containing blood agar culture medium
for the cultivation of Corynebacterium pseudotuberculo-
sis. Note the bacterial colony pattern
Source: Authors’ own elaboration

Discussion and Conclusion

The occurrence and relative frequency of liver abscesses
in cows is high. Nagaraja et al. (1999), Nagaraja and Lecht-
enberg (2007), and Sonawane et al. (2016) reported the num-
bers 12% to 32%, 78% and 6.6%, respectively.

In buffaloes, these figures are lower than the results ob-
tained in the case of cows. The findings of the research of
Jorgenson et al. (2007) and Tadepalli et al. (2009) regarding
the occurrence and frequency of liver abscesses in buffalo,
mentioned the numbers 0.9% and 0.99%, respectively. They
attributed these results directly to the feeding pattern of live-
stock because buffaloes mainly use fodder and roughage ma-
terials.

In the case of sheep, there are also significant results.

Single colonies

Fig. 5. Petri dish containing agar culture medium for
streptococcal culture. Note the bacterial colony pattern
Source: Authors’ own elaboration

Araghi Soreh et al. (2010) in their studies on the occurrence
and relative frequency of liver abscesses in slaughtered
sheep reported a prevalence rate of 1.47%. This finding is
much lower compared to the findings of Scanlan and Edward
(1990) and Al-Qudah and Al-Majali (2002), who reported
3% and 16.4%, respectively. They attributed this decrease
to nutritional differences or the presence of other underlying
factors, such as parasitic liver infections like fascioliasis.
Santa Rosa et al. (1989) reported a frequency of 2.5%
in their study of liver abscesses in slaughter goats in Bra-
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Fig. 6. The liver abscess is split open to identify its
contents. Note the hard and caseous consistency of the

contents and fibrosis capsules of liver abscess
Source: Authors’ own elaboration

Fig. 7. Photomicrograph of liver abscess, magnification
400, H&E staining

Source: Authors’ own elaboration

zil. Araghi Soreh and Firouzi (2012) in their studies in the
same field reported the number 0.5% for the slaughter goats
in Urmia city. This value is not only one fifth of the findings
of Santa Rosa et al. (1989), but also has the lowest figure
compared to other ruminants in Iran.

According to the present results and comparing them
with the results of the previous findings, it is concluded that
the frequency of liver abscesses in the present study is very
low. Valkova et al. (2023) consistent with the results of the
present experiment attributed the occurrence of such prom-
ising results to the feeding pattern and the low percentage of
the underlying diseases of liver abscesses, such as toxic ru-

Fig. 8. Photomicrograph of liver abscess, magnification
100, H&E staining
Source: Authors’ own elaboration

menitis and damage to the rumen mucosa with rumen lactic
acidosis due to consumption of high-energy rations.

Regarding the etiology of liver abscesses in goats, Santa
Rosa et al. (1989) and Araghi Soreh and Firouzi (2012) re-
ported Corynebacterium pseudotuberculosis as the most fre-
quent bacterial isolate from liver abscesses in slaughter goats
from Brazil and Iran, respectively. In terms of the frequency
and importance of Corynebacterium pseudotuberculosis in
goat liver abscesses, the findings of the present research are
consistent with the findings of the aforementioned research-
ers. Meanwhile, Benavides et al. (2015) reported Fusobacte-
rium necrophorum as the most common bacterial isolate in
their studies, on the type and frequency of etiological factors
of liver abscesses in slaughtered sheep.

The findings of other researchers about the etiology of
liver abscesses in cattle determined that Fusobacterium
necrophorum, which forms part of the normal flora of the
rumen and intestine of cattle, is the most frequent organism
isolated from liver abscesses in cattle (Amachawadi and
Nagaraja, 2016).

With a general comparison of existing findings, it is con-
cluded that although Fusobacterium necrophorum is the
most important bacterial isolate from liver abscesses of cat-
tle, buffalo, and sheep, Corynebacterium pseudotuberculosis
is an important etiological agent and bacterial isolate in goat
liver abscesses. These results suggest that in goats, the rumi-
nal route is not the only route of bacterial transfer from the
rumen to the liver, while the ruminal route is the usual route
for the transfer of bacteria from the rumen to the liver in oth-
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er ruminants (Nincakova et al., 2022; Tadepalli et al., 2009).
Corynebacterium pseudotuberculosis is the cause of ca-
seous lymphadenitis, which mainly exerts its pathogenicity
by causing abscesses in superficial lymph nodes. However,
when the disease becomes generalized, abscesses can be
found in other visceral organs such as lungs, spleen, kidneys,
and especially liver (Matthews, 2009; Umer et al., 2020).

In previous studies, Corynebacterium pseudotuberculo-
sis was reported as the second most freqeunt bacterial isolate
from liver abscesses of slaughtered sheep (Abebe and Sisay,
2015; Singh et al., 2018). However, in other studies, Arca-
nobacter pyogenes was reported as the second most frequent
bacterial agent isolated from sheep liver abscesses (Levy
et al., 2009; Shedon, 1995). Therefore, the existing reports
about the presence of Corynebacterium pseudotuberculosis
in liver abscesses of sheep and goats reveal the importance
of caseous lymphadenitis in these two livestock species.

In the present study, Fusobacterium necrophorum was
observed with a low frequency (10%) in liver abscesses.
Similar to the results of the present experiment, Nagaraja
and Chengappa (1998) and Araghi Soreh and Firouzi (2012)
reported regarding the identification of the etiological factors
of liver abscesses in cattle and goats, respectively, about the
presence of this bacterium (14% and 10%) in the liver ab-
scesses of cattle and goats.

Arcanobacterium pyogenes at the level of 20% was an-
other isolate identified in the present study, which has been
proven in previous studies to be among rumen bacterial flora
along with Fusobacterium necrophorum, which can enter
the liver from the rumen (Tehrani et al., 2012).

Another isolate was Escherichia coli, which was isolat-
ed and identified as the third most frequent bacterial isolate
from goat liver abscesses in the present study with a frequen-
cy of 20%. This bacterium can enter the liver through the
larvae of intestinal parasites or bacteremia associated with
diarrhea (Clifton et al., 2018).

Other isolates, with less frequency, include Pseudomonas
spp and Streptococcus spp, which were isolated and identi-
fied at equal levels (10%) in the present study. Consistent
with the results of the present experiment, Sa et al. (2013)
and Shedon (1995) also reported these two isolates with a
low frequency in sheep liver abscesses. These two isolates,
which were observed along with other bacteria, probably
entered the liver through the umbilical route or bacteremia
originating from diarrhea (Ishiyama et al., 2017).

In histopathological studies, purulent focal areas were
observed in the liver parenchyma, which was characterized
by the presence of caseous necrosis centers, surrounded by
pyogenic membrane, along with infiltration of polymorphic
cells, and a small number of mononuclear and macrophage

cells. These findings were consistent with the findings of
Nikkhah et al. (2022) and Abdulrahman et al. (2020).

The results of this study showed that Corynebacterium
pseudotuberculosis, the cause of caseous lymphadenitis, is an
important bacterial agent in causing liver abscesses in goats,
killed in slaughterhouses, due to its specific pathogenicity
for causing abscesses. Therefore, by identifying the bacterial
agent and the ways to eliminate them, it is possible to prevent
the reduction of the animal’s growth performance and prevent
large economic losses in the animal husbandry industry.
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