
The liver is a vital organ of mammalian metabolism
and has a wide range of functions, including
detoxification of various metabolites, protein synthesis,
and the production of biochemicals necessary for
digestion. The liver supports almost every organ in the
body and is vital for survival therefore any disturbance
in this organ will reflect on the general health causing
great economic losses in animal production1.

Liver abscesses in feedlot animals, represent a major
economic liability to producers, packers and ultimately
consumers2. The economic losses are due to reduced
animal performance and carcass yield and condemnations
of carcasses at abattoir1. The bacteria such as Fusobacterium
necrophorum, Escherichia coli, Staphylococcus sp, Pasteurella
sp., Streptococcus sp., Corynebacterium sp., Moraxella sp.,
Pseudomonas sp. and Clostridium sp. have been isolated by
several workers from the hepatic abscesses of cattle, sheep
and goats3-6. The association between the occurrence of
hepatic lesions and ruminal infections has been reported
previously7. In most cases; however, hepatic abscesses are
incidental findings but rarely weight loss, anorexia,
depression and reduction in production may occur and
usually found in the liver at the time of slaughter or
necropsy8. In cattle “rumenitis-liver abscess complex” has
been established as the mechanism of hepatic abscesses,
however, the cause of hepatitis with abscess formation in
sheep and goats is poorly understood. The present case
study was performed to evaluate pathological features and
the identification of etiological agents associated with
multiple abscesses in liver and lungs of an adult Sirohi goat.

A carcass of adult Sirohi male goat was received for
necropsy with history of anorexia, emaciation and non
response to the treatment. On necropsy, the carcass was
carefully examined for gross pathological lesions in
various organs. The tissues of liver and lungs affected
with abscesses were collected for histopathological
examination in 10% neutral buffer formalin. After proper
fixation, the specimens were dehydrated in ascending
grades of ethyl alcohol, cleared in xylene and embedded
in paraffin wax. The sections were cut at 5 microns in
thickness and stained with hematoxylin and eosin (H &
E) stain for histological examination9. For bacterial
isolation,  a loopful of the pus was inoculated into nutrient
agar, 5% sheep blood agar and MacConkey agar and
incubated aerobically at 37°C for 24-48 hours. The isolates
were identified according to the colony morphology,
Gram’s stain, as well as biochemical characters. For
identification of C. pseudotuberculosis the isolates were
further inoculated on cystine tellurite blood agar and
incubated at 37°C for 48 h. The resultant black colonies
were considered positive for C. pseudotuberculosis10.
Colonies from the pure cultures of C. pseudotuberculosis
from 72-h growth on blood agar plates were confirmed
by polymerase chain reaction assay (PCR) of NADP
oxidoreductase coenzyme F420-dependent gene of C.
pseudotuberculosis11.

The Streptococcus spp. and Pseudomonas spp. were
identified by its colony characteristics on sheep blood
agar and MacConkey agar and Gram’s stain
characteristics. For the molecular identification of these
organisms sequencing of 16S rRNA was done with the
primers of 27F (5’-AGA GTT TGA TCM TGG CTC AG-
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Fig.1. Multiple foci of abscesses in dorsal and ventral surface of the liver in goat; Fig.2. Liver of goat showing thickened capsule with
individualization of the hepatocytes. H&Ex100; Fig.3. Hepatic abscess characterized by finely granular eosinophilic and basophilic
substance infiltrated with neutrophils and surrounded by fibrous capsule. H&Ex100; Fig.4. A discrete multiple foci of abscesses in the
lungs of goat; Fig.5. Lung abscess characterized by finely granular eosinophilic and basophilic substance infiltrated with neutrophils
and mononuclear cells and surrounded by fibrous capsule. H&E x100; Fig.6. PCR amplification of C. pseudotuberculosis isolate. Lane M-
marker (sm#0323 Fermentas); Lane 1-382 bp product of NADP oxidoreductase coenzyme F420-dependent from C. pseudotuberculosis
isolate positive control; lane 2-382 bp product of NADP oxidoreductase coenzyme F420-dependent from C. pseudotuberculosis isolate;
lane 3-Negative control.

3’) and 1492R (5’-CGG TTA CCT TGT TAC GAC TT-3’)12.
After the PCR amplification and agarose gel
electrophoresis, specific sized bands were excised from
gel under UV light and were subsequently purified using
mini elute gel extraction kit (Qiagen). The purified
products were sequenced by Xcelris genomics, India and
compared with sequence available in the NCBI database.

Liver damage occurred by any primary or secondary
disease process may disturb metabolic processes that are
vital for normal health and optimum productivity13. The
hepatic system is particularly susceptible to abscesses
because it receives blood from various sources,
encompassing the hepatic artery, the portal system and
the umbilical vein in fetus and neonate. Entry via portal
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vein is most common route2. In the present report, the
prominent gross lesions were observed in hepato-billiary
system. More than 300 multiple white nodules containing
pus were present in all the lobes of liver dorsally and
ventrally. Liver parenchyma was studded with multiple
grayish-white purulent nodules of variable size (2 mm
to 2 cm in diameter), which coalesced to become larger
(Fig. 1). The gall bladder and bile ducts were distended
with dark brown, thick bile. Wall of the bile ducts was
thickened and hard to cut. Microscopic examination of
liver sections revealed thickened capsule of the liver with
fibrous connective tissue proliferation. Hepatic
parenchyma showed disorganization and distortion of
the hepatic cords with degenerative changes and necrosis
in the hepatocytes (Fig. 2). The necrotic cells were
characterized by eosinophilic cytoplasm with karyorhexis
and karyolysis of the nuclei. The sinusoidal space was
found widened and at some places infiltrated with
mononuclear cells. The liver parenchyma revealed
multiple small and large abscesses surrounded by thick
and thin fibrous capsules. Centrally, the capsules
contained finely granular eosinophilic and basophilic
substance infiltrated with pus cells and mononuclear
cells. The infiltration of mononuclear cells was also
evident in the fibrous connective tissue layer of the
capsule (Fig. 3). In some abscesses central areas revealed
calcified material. The bile ducts were constricted with
thickened wall due to the proliferation of fibrous
connective tissue and hyperplasia of the biliary epithelial
cells. The similar gross and microscopic findings in liver
abscesses have been reported in cattle and buffalo14,15,
sheep 4-6 and rarely in goats16,17.

Lungs revealed 12-15 multiple discrete foci of abscess
in different lobes similar to those observed in liver. The
abscesses encompassed thick or thin fibrous capsule, with
central areas containing a purulent yellowish white or
yellow and mucoid suppurative contents, with 0.5-2 cm
in mean diameter (Fig. 4). Microscopically, lungs revealed
similar abscesses as observed in liver, the capsule of these
nodules was found infiltrated with macrophages and
with some mononuclear cells (Fig. 5). The alveolar
epithelium was proliferated and lumen of the alveoli
contained pinkish exudates at some places. The extension
of hepatic abscesses in other organs such as lungs
observed in the present study has been rarely reported
in domestic animals16.

Liver abscesses can be seen in any species but are
more prevalent in ruminants especially Cattle. In the USA
about 3% of the sheep slaughtered annually have liver
abscesses and in another study, about 16.4% has been
declared in Texas. In South West of Iran, about 8.6% of
slaughtered sheep revealed liver abscesses5. A recent
study in Herrik sheep from Iran reported 4.6% prevalence
of hepatic abscesses6. The incidence of hepatic abscess

was found very low, in a retrospective study from Brazil
revealed only 2.5% incidence of hepatic abscesses in
goats16. The study on microorganisms associated with
abscesses in sheep and goats in Iran, reported that out of
a total of 120 abscesses, six hepatic abscesses were found
in sheep and only one in a goat17. In the present study
bacteria such as C. pseudotuberculosis isolated and
confirmed by specific PCR (Fig. 6) from the liver and
lungs and the Streptococcus spp. and Pseudomonas spp.
were isolated and identified from the same tissues.
Involvement of these organisms in the causation of
hepatic abscesses have been previously reported in sheep
and goats4,16,17. The other organisms such as Staphylococcus
aureus, Fusobacterium  necroforum., Escherichia coli,
Clostridium perfringens, Protreus vulgaris,  Pasteurella spp.
Corynebacterium sp. have been reported as etiological
agents for hepatic abscesses in cattle, sheep and
goats2,4,6,16-18.

The pathogenesis of liver abscess is not clearly
understood, it is believed that in feedlot animals
rumenitis can cause liver abscess. Eating excessive levels
of carbohydrates such as grain can change the rumen
bacteria and drop the pH of the rumen. The lowered pH
can damage the rumen wall and allows bacteria to pass
into the bloodstream and enter the liver, where they can
cause abscesses1,2,4. This was not found to be the case in
the present study. Looking back to the history of case,
the general body condition of the goat was poor. Previous
history of this farm revealed that the farm is endemic for
the Caseous lymphadenitis and the causative agent C.
pseudotuberculosis has been successfully isolated and
identified from the skin abscesses of sheep and goats10,11.
The microscopic features of the abscesses observed in
liver and lungs in the present case are similar to the
abscesses of C. pseudotuberculosis as reported by previous
workers6,16, in their study they considered C.
pseudotuberculosis is the most prevalent bacterium
incriminated for hepatic abscesses in sheep and goats.

The present study concludes that the C.
pseudotuberculosis could possibly have been a source of
the systemic spread with the secondary infection of
Streptococcus and Pseudomonas spp. The extensive damage
to the liver caused by multiple foci of the abscesses and
systemic spread of the infection in internal organs could
be the reason for emaciation and death of the goat under
study.

ACKNOWLEDGEMENTS

The authors thank the Director, CSWRI, Avikanagar
for providing facility to carry out this research work.

REFERENCES

1. Radostits OM, Gay CC, Blood DC, Hinchcliff KW. 2007. A

Etio-pathology of multiple hepatic abscesses in a goat 259



Textbook of the Diseases of Cattle, Sheep, Pigs, Goats and
Horses. W.B. Saunders, London.

2. Nagaraja TG, Chengappa MM. 1998. Liver abscesses in feedlot
cattle: a review. J Anim Sci 76: 287-298.

3. Tadayon AR, Cheema AH, Muhammed SI. 1980. Am J Vet Res
41: 798.

4. Ghadrdan-Mashhadi A, Yosefi H. 2004. A survey on some
bacteriological and pathological aspects of sheep liver. Int Soc
Anim Hygiene Saint Malo. http://www.isah-soc.org/documents/
2004/Ghadrdan-Mashhadi.pdf

5. Ghadrdan-Mashhadi A, Gorban-Poor M, Soleimani M. 2006.
Bacteriological Study of Liver Abscesses in Sheep in Ahvaz
(Iran). Pak J Biol Sci 9: 2161-2164

6. Tehrani A, Javanbakht J, Mohammad Hassan MA, Zamani
M, Mojtaba Rajabian M, Akbari H, Radmer Shafei R. 2012.
Histopathological and Bacteriological Study on Hepatic
Abscesses of Herrik Sheep. J Med Microb Diag 1: 4 http://
dx.doi.org/10.4172/2161-0703.1000115

7. Marsh H. 2000. Necrobacillosis of the rumen in young lambs.
J Am Vet Med Assoc 104: 23-25.

8. Nagaraja TG, Laudert SB, Parrott JC. 1996. Liver abscesses in
feedlot cattle. Part 1. Causes, pathogenesis, pathology and
diagnosis. Comp Cont Edu Pract Vet 18: 230-256.

9. Luna LG. 1968. In: Manual of Histological Staining Methods
of the Armed Forces Institute of Pathology, 3rd edn. New York:
McGraw Hill.

10. Kumar J, Singh F, Tripathi BN, Kumar R, Dixit SK, Sonawane
GG. 2012. Epidemiological, bacteriological and molecular
studies on caseous lymphadenitis in Sirohi goats of Rajasthan,

India. Trop Anim Health Prod 44: 1319-1322. DOI 10.1007/
s11250-012-0102-8

11. Kumar J, Tripathi BN, Kumar R, Sonawane GG, Dixit SK. 2013.
Rapid detection of Corynebacterium pseudotuberculosis in
clinical samples from sheep. Trop Anim Health Prod 45: 1429–
1435. DOI 10.1007/s11250-013-0381-8

12. Lane DJ. 1991. 16S/23S rRNA sequencing. In: Stackenbrandt,
E., and M. Goodfellow (Eds.), Nucleic Acid Techniques in
Bacterial Systematics, John Wiley and Sons, Chichester, United
Kingdom. pp. 115-175.

13. Sayed SM, Sayed GM, El-Nisr NA. 2008. Clinico-diagnostic
studies on hepatic affections of aged buffaloes. Assiut Vet Med
J 54: 310-328.

14. Lechtenberg KF, Nagaraja TG, Leipold HW. 1988. Bacteriologic
and histologic studies of hepatic abscesses in cattle. Am J Vet
Res 49: 58-62.

15. Abdelaal AM, Gouda SM, Tharwat M. 2014. Clinico-
biochemical, ultrasonographic and pathological findings of
hepatic abscess in feedlot cattle and buffaloes, Vet World 7:
306-310.

16. Rosa JS, Johson EH, Alves FS, Santos LF. 1989. A retrospective
study of hepatic abscesses in goats: Pathological and
microbiological findings. Br Vet J 145: 73-76.

17. Araghi–Sooreh A, Firuzi M. 2011. A bacteriologic study on
hepatic abscesses of goats slaughtered at the Urmia abattoir. J
Fac Vet Med Islamic Azad Univ Iran 5: 73.

18. Navarre CB, Pugh DG. 2002. Disease of the Liver: Sheep and
Goat Medicine. Pugh DG (Ed.) (1stedn), W.B. Saunders,
Philadelphia : 97-104.

260 Sonawane et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


