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ARTICLE INFO ABSTRACT

Introduction: Vegetative valvular endocarditis is an uncommon but potentially fatal
condition in dogs, often diagnosed post-mortem due to nonspecific clinical presentation
and rapid progression. The present case report aimed to document the post-mortem and
histopathological findings specific to bilateral valvular endocarditis with septic embolism-
induced renal infarcts in a 9-year-old male Pit Bull.

Case report: A 9-year-old male Pitbull presented with anorexia, exercise intolerance,
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check for recumbency, and a haemorrhagic scrotal mass. Clinical evaluation revealed hyperthermia,
updates tachycardia, laboured respiration, and mitral regurgitation. The dog died despite
intervention and was necropsied. Tissue samples taken from the heart, kidney, lungs, and

liver were fixed in 10% buffered formalin, sectioned at 5pum, and stained with

Keywords: haematoxylin and eosin. Endocardial samples were cultured on MacConkey and Blood
Dog agar. Necropsy revealed vegetative thrombotic endocarditis (Mitral valve),

Renal infarction
Septic embolism
Valvular endocarditis

bronchopneumonia, renal infarctions, splenomegaly, and hindlimb myositis. Histology
examinations confirmed fibrinous thrombi with bacterial colonies, pulmonary oedema,
and hepatic chord atrophy, Kupffer cellular hyperplasia, and renal tubular
thromboembolism and necrosis. Staphylococcus aureus and Klebsiella spp. were isolated
from the endocardial samples and confirmed by Gram stain and biochemical tests such as
catalase, indole, citrate, and oxidase tests.

Conclusion: The present case demonstrated the systemic implications of canine valvular
endocarditis, particularly its association with renal infarction and multi-organ pathology.
Given the rarity of the condition, with an estimated prevalence of only 0.11% in dogs, the
present report contributes to the expanding knowledge on understanding and managing
similar cases in veterinary practice.

1. Introduction

Endocarditis is a life-threatening condition  when the kidneys are involved present!2. In veterinary

characterized by the formation of thrombotic vegetations
on heart valves, often leading to systemic embolization?.
Valvular endocarditis is an inflammatory disease affecting
the heart valves, often linked to high morbidity and
mortality. In dogs, several studies indicated mortality rates
for infective endocarditis can reach 50-70%, especially

medicine, endocarditis is a condition most often diagnosed
post-mortem in dogs, typically associated with
cardiovascular compromise and systemic embolic events3.
The pathogenesis of endocarditis typically involves
bacterial colonization of heart valves, often following
bacteremia due to dental disease, skin infections, or other
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sources of infection*5. The resulting vegetative lesions can
cause valve dysfunction, leading to heart failure and
embolic complications, including renal infarcts+5.

Renal infarcts occur when blood flow to a portion of the
kidney is obstructed, commonly due to emboli originating
from the heart®. These infarcts can result in acute kidney
injury and chronic renal disease?3. In dogs, the clinical
presentation of renal infarcts can differ, ranging from
asymptomatic findings on routine examination to severe
clinical signs7-°. Renal infarcts are common, with studies
indicating that 38 out of 46 dogs with endocarditis
experienced kidney involvement caused by embolic
eventsl,

Valvular endocarditis in dogs typically presents with a
range of clinical signs, including lethargy, anorexia, fever,
heart murmurs, and signs of renal failure such as
hematuria and azotemia. The duration of the clinical
disease may be either acute or chronic and results in a high
mortality rate if untreated®!011, The primary aim of
therapy for infective endocarditis is to manage congestive
heart failure, resolve arrhythmias, sterilize vegetative
lesions, and prevent further spread of infection12,
Management of infective endocarditis should start with
blood cultures to determine the causative organism and
conduct sensitivity tests to inform effective antibiotic
therapy selection. Initial management includes 1 to 2
weeks of parenteral broad-spectrum bactericidal
antibiotics, such as Enrofloxacin (5-10 mg/kg) and
Ceftriaxone (25-30 mg/kg), often most effective when
combined  with Gentamicin, all administered
intravenously, followed by a 6-8-week course of oral
antibiotics, such as Doxycycline (10 mg/kg) or Amoxicillin-
Clavulanate (12.5-25 mg/kg), with either given orally
twice daily'2. Empirical therapy demonstrated improved
outcomes with combinations that include gentamicin.
Renal function should be monitored due to the nephrotoxic
potential of certain medicines such as gentamicin!®.

Endocarditis is relatively rare in dogs, with a
prevalence of approximately 0.11% in a study of 51,655
cases, and males are more frequently affected, particularly
in the 7-9 years age group!2. Affected valves often include
the mitral and aortic valves, with the mitral valve being the
most commonly involved in significant cases leading to
systemic embolizationZ4.

Although endocarditis in dogs is uncommon, the
seriousness of the disease and the difficulties in diagnosing
and treating it highlight the need for increased veterinary
awareness and studies in this area. The present study
aimed to describe a fatal presentation of vegetative
valvular endocarditis with associated pulmonary, renal,
and muscular complications in a 9-year-old Pitbull.

2. Case report

A 9-year-old male Pitbull weighing 32 kg was brought to
the Small Animal Clinic at the Veterinary Teaching Hospital,
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University of Ibadan, Nigeria, on November 14, 2024. The
dog had a history of progressive loss of appetite and activity,
accompanied by a solitary, haemorrhagic and encrusted
mass on the surface of the scrotum. The scrotal mass was
reportedly observed three weeks prior to the current
examination. At the time of presentation, the dog was
recumbent yet exhibited adequate body condition. No
ectoparasites were observed, and the mucous membranes
were slightly pale but moist.

There was moderate swelling of the right hind limb, and
the owner reported that the limb had been partially lame
three days before the dog became recumbent. The swollen
limb was notably cold to the touch, whereas all other limbs
were warm. The owner further reported that the dog had a
reduced appetite and exhibited exercise intolerance for the
past three weeks. On clinical examination, the rectal
temperature was 40.7°C (Hyperthermia), with a pulse rate
of 160 beats per minute and a respiratory rate of 68 breaths
per minute. Laboured breathing and coarse rales were
detected upon auscultation. Electrocardiogram (ECG)
revealed ventricular premature contractions. The animal's
condition deteriorated during clinical management, and it
died the same day. A post-mortem examination was
subsequently performed as requested by the client.

2.1. Post-mortem findings

The carcass has a body condition score within normal
limits, but the ocular and oral mucous membranes were
severely pale, indicating anaemia. A firm, haemorrhagic,
encrusted mass measuring approximately 2.5 cm in
diameter was observed on the scrotum (Figure 1A). The
mass was a healing traumatic wound. The spleen was
markedly enlarged, dark, and exuded blood on the cut
surface, indicative of severe congestive splenomegaly
(Figure 1B). Ecchymotic haemorrhages were on the
epicardium (Figure 1C). The fundic region of the stomach
showed multiple healing ulcers and ecchymosis (Figure 1D).
There was a localized swelling on the right hind limb, and
upon excision of the affected muscles, there was evidence of
oedema, hyperemia, and purulent discharge consistent with
suppurative myositis.

The lungs were bilaterally firm with cranioventral
consolidation affecting approximately 40% of the lung
parenchyma. The affected lobes of the lungs, including most
of the cranial, middle, and caudal lobes, were dark,
hyperaemic, and firm, suggestive of bronchopneumonia
(Figure 2A). On the endocardium, large, raised, red
thrombotic masses measuring between 1 and 3 cm were
attached to the cusps of the mitral and tricuspid valves,
indicating vegetative valvular endocarditis (Figure 2B and
C). Multifocal haemorrhagic and pale infarcts measuring
between 5 mm and 2 cm were observed in the kidneys
(Figure 3 A to C).
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Figure 1. Gross lesions associated with bacterial endocarditis in aA9-year-old male Pit Bull. A: An encrusted scrotum, B: The spleen is markedly congested,
suggestive of vascular stasis or systemic infection, C: The heart displays epicardial haemorrhages, D: The gastric mucosa reveals haemorrhagic ulcers.

,

Figure 2. Heart and lung lesions associated with bacterial endocarditis in a 9-year-old mal

S :
e Pit Bull. A and B: Cut sections of the heart reveal vegetative

growths on the atrioventricular valves, consistent with endocarditis, C: The lungs exhibit cranioventral consolidation, characterized by firm, dark red lobes

suggestive of bronchopneumonia.
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Figure 3. Kidney lesion assbciated with bacterial endocarditis in a 9-year-old male Pit Bull, showing red and i)alé infarcts. A: In-situ view of the kidney, B:
Cortical surface of the kidney, and C: Cut surface of the kidneys reveal multifocal red infarcts indicative of hemorrhagic necrosis and multifocal pale infarcts,

suggesting areas of arterial occlusion and tissue ischemia.

Following post-mortem examination, an endocardial
vegetations sample from the heart was aseptically collected
and inoculated onto MacConkey agar (Merck KGaA,
Germany) and Blood agar plates (Becton Dickinson, BD
Difco™ Blood Agar, United States of America) and incubated
aerobically at 37°C for 24 hours3-15, Colonies suggestive of
Klebsiella spp. appeared on MacConkey agar as large, pink,
mucoid colonies, indicative of lactose fermentation. On
Blood agar, cream-colored colonies were observed, which
were presumptively identified as Staphylococcus (S.) spp.

Gram staining was performed on representative
colonies. Klebsiella spp. appeared as Gram-negative rods,
while Staphylococcus spp. appeared as Gram-positive cocci
arranged in clusters. Presumptive isolates were further
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characterized using conventional biochemical tests;
Klebsiella spp. were catalase-positive, indole-negative,
citrate-positive, oxidase-negative, and non-motile. The S.
aureus was identified by positive catalase and coagulase
reactions?e.

The morphological, staining, and biochemical
characteristics confirmed the presence of Klebsiella spp. and
S. aureus in the processed samples.

Following the processing method detailed by Al-Sabawy
et all7, tissue samples taken during post-mortem
examination were preserved in 10% neutral buffered
formalin. These samples were reconstituted from
Formaldehyde 40% W/Vol (Brentag NV, Deerlijk, Belgium),
then dehydrated through increasing alcohol concentrations,
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cleared in xylene, and finally embedded in paraffin wax.
Sections were cut at a thickness of 5 pm from the paraffin
blocks, affixed to glass slides, and stained using
haematoxylin and eosin (H&E) for microscopic examination.
The stained sections were examined under a light
microscope (Olympus CX21, Japan) at 100 and 400
magnifications. Photomicrographs were captured using a
DinoEye eyepiece digital camera (AnMo Electronics
Corporation, version 2016Q3 IDCP BV, Taiwan).
Microscopic examination of the lungs exhibited alveolar
spaces filled with homogeneous eosinophilic material,
indicating pulmonary oedema (Figure 4A). There was
evidence of bacterial colonies scattered within the
pulmonary parenchyma (Figure 4B). Thrombi were
observed within several blood vessels, and rupture of inter-
alveolar septa along with haemorrhage were noted in a few
alveoli (Figure 4C). The pulmonary interstitium and
perivascular areas exhibited polymorphonuclear cellular
infiltration, and hemosiderin-laden macrophages were
present throughout the parenchyma. There was evidence of

bacterial colonies scattered within the pulmonary
parenchyma (Figure 4B). The liver had diffused hepatic cord
atrophy, Kupffer cell hyperplasia with hemosiderosis, and
severe lymphocytic infiltration of the hepatic parenchyma
(Figure 5A). Focal areas of fibrosis, hepatocyte loss, hepatic
cord disruption, and individualization of hepatocytes were
observed (Figure 5B). Sections of the endocardial growths
(Figure 6A) on the mitral and tricuspid valves revealed
fibrin strands interspersed with red blood cells and
numerous clusters of round-shaped bacterial colonies
(Figure 6B), confirming the presence of vegetative valvular
endocarditis. The kidneys exhibited widespread coagulative
necrosis of the renal tubular epithelium (Figure 7).
Additionally, homogeneous eosinophilic material was
observed within Bowman’s spaces, forming crescentic
structures, accompanied by thrombi in the interstitium
(Figure 7A), with dense neutrophilic infiltration in the renal
interstitium and occasional mononuclear cells (Figure 7B),
and the presence of bacterial colonies (Figure 7C).

Figure 4. Lung lesions associated with bacterial endocarditis in a 9-year-old male Pit Bull. A: Pulmonary capillaries are occluded by amorphous eosinophilic
thrombi (Black arrow), accompanied by perivascular inflammation (Perivasculitis, blue arrow) and severe pulmonary edema (Blue double arrowheads,
100x), B: Focal neutrophilic infiltration is observed surrounding a bacterial colony (Box), indicative of bacterial pneumonia (400x), C: Additional capillary
thrombi are evident (100x), associated with both cellular and fluid exudates (Circled), reflecting mixed inflammatory and vascular involvement. H&E

staining, Scale bar = 0.5 um.

Figure 5. Liver lesions associated with bacterial endocarditis in a 9-year-old male Pit Bull. A: The liver shows diffuse hepatic cord atrophy (Double-edged
arrows), indicative of parenchymal degeneration (100x). There is marked Kupffer cell hyperplasia accompanied by hemosiderosis, suggesting increased
erythrophagocytosis. Moderate lymphocytic infiltration is observed within the hepatic parenchyma, B: Focal fatty infiltration is evident (Circled), consistent

with hepatocellular injury (400X). H&E staining, Scale bar = 0.5 pm.
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Figure 6. Heart valve lesions associated with bacterial endocarditis in a 9-year-old male Pit Bull. A: The valve surface reveals irregular fibrin strands
admixed with red blood cells and numerous round-shaped bacterial colonies arranged in clusters, interspersed with inflammatory cells (Square, 100x). B:

Vegetative lesions on the endocardial surface show fibrin interwoven with mononuclear inflammatory cells and clustered bacterial colonies (Circled),
consistent with infective endocarditis (400x). H&E staining, Scale bar = 0.5 pm.

Figure 7. Kidney Lesions associated with bacterial endocarditis in a 9-Year-Old male Pit Bull. A: The renal cortex shows diffuse tubular necrosis with
intraluminal deposition of eosinophilic protein casts. A small arteriole exhibits thromboembolic occlusion (Square, 100x), and mild perivascular
mononuclear cell infiltration is observed (Blue arrowhead), B: The interstitium reveals severe inflammatory cellular infiltration (Black arrowheads, 100x),
indicating tubulointerstitial nephritis, C: Clusters of bacterial colonies are visible within renal tissue (Black arrows, 400x), suggesting septic embolic
nephritis. H&E staining, Scale bar = 0.5 pm.

3. Discussion colonize the heart valves, often due to bacteraemia from
dental issues, skin infections, or other sources sources?é. In
the current case, the dog presented with clinical signs such
as lethargy, anorexia, and hyperthermia, which are
consistent with those reported in similar cases58. The
occurrence of renal infarcts as a complication of
endocarditis has been documented, with studies indicating
that up to 38 out of 46 dogs with endocarditis exhibited
kidney involvement due to embolic events317. As supported
by Wojda et al.1?, vegetative endocarditis as a condition is
systemic and often associated with significant renal
compromise.

Gross post-mortem examination revealed severe
anaemia, which is common in cases of endocarditis due to
chronic disease and potential blood loss from embolic
events!920, The presence of a crusted mass on the scrotum
and the localized swelling and purulent discharge in the
right hind limb further suggested a systemic inflammatory
response, indicative of the severe clinical presentation of the
dog's condition.

Histopathological examination of the renal tissue
exhibited evidence of ischemic necrosis and inflammation
due to embolic occlusion of renal blood vessels, and the liver
showed coagulative necrosis. Microbiological investigations
are crucial in confirming the aetiology of valvular
endocarditis!3. Bacterial cultures from the vegetative lesion

The post-mortem and histopathological findings
confirmed a diagnosis of vegetative valvular endocarditis
with systemic thromboembolism, leading to renal infarcts,
pulmonary oedema, and splenomegaly. The presence of
bacterial colonies in the heart valves and lungs suggested a
bacterial septicaemia, likely originating from the scrotal
mass or an unidentified infection site. The hindlimb
ischemia and suppurative myositis further support systemic
thromboembolic diseasel 3412,

The development of bronchopneumonia and pulmonary
oedema likely contributed to respiratory distress,
ultimately leading to death312. The presence of ventricular
premature contractions on ECG suggested myocardial
compromise, possibly due to septic emboli affecting
coronary circulation318,

Bilateral valvular endocarditis is a significant
cardiovascular condition in dogs, characterized by
inflammation of the heart valves due to bacterial infection?
12, The present case described a 9-year-old male Pit-Bull
diagnosed with bilateral valvular endocarditis and multiple
renal infarcts. The complexity and systemic effects of this
condition enhanced understanding of its clinical and
pathological significance for veterinarians.

Valvular endocarditis usually occurs after bacteria
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in the cardiac tissue yielded heavy growths of Klebsiella sp.
and S. aureus as the causative organisms of the bacteraemia.

The characterization of Klebsiella spp. through
conventional biochemical tests revealed distinct traits that
aid in their identification?1-24, Diagnosing endocarditis is
challenging because of its nonspecific signs, which often
result in delays detection32125. Treatment is further
complicated by the presence of biofilms on heart valves,
which increase bacterial resistance to antibiotics2.26, The
prognosis for dogs with endocarditis is generally poor,
particularly in cases involving specific bacteria such as
Streptococcus canis?! and Actinomyces neuii?2. successful
treatment outcomes are rare, highlighting the importance of
early diagnosis and personalized treatment approaches.

The current case explained the One Health significance
of valvular endocarditis in dogs. The isolation of S. aureus
and Klebsiella spp., both of which are potentially zoonotic
pathogens, raises concerns in environments where humans
and animals interact closely, such as rural households and
animal shelters!2. Staphylococcus aureus and Klebsiella spp.
are essential contributors to antimicrobial resistance, which
has profound implications for public health?3. Furthermore,
the features of canine endocarditis, especially systemic
embolism, resemble those seen in human medicine, thereby
strengthening the translational importance of such cases in
improving the understanding of infective endocarditis
across species*26-28, The present findings supported the
need for integrated clinical evaluation and diagnostic
strategies that acknowledge the interconnectedness of
animal and human health.

4. Conclusion

The present report on valvular endocarditis in a 9-year-
old male Pit Bull enhanced understanding of its clinical
signs, underlying mechanisms, and possible complications
in dogs. This knowledge will facilitate the enhancement of
clinical outcomes for affected animals and enable clinicians
to adopt a more informed approach. Further studies are
recommended for the molecular characterization of
causative bacterial agents and their antimicrobial resistance
profiles to enhance diagnostic precision and treatment
approaches.

Declarations
Competing interests

All authors declared no conflict of interest.
Funding

The present study was not funded by any organization.
Availability of data and materials

Data supporting the present study are included within

the article and are available from the corresponding author
upon reasonable request.

44

Authors’ contributions

The concept of the present manuscript was from Olawale
Olawumi Ola, and the literature search was done by Olawale
Olawumi Ola, Habeeb Shakir, Olanrewaju Samuel Olaifa, and
Jarikre Theophilus Aghogho. Tijani Monsuru Oladunjoye,
Habeeb Shakiru, Usman Abdulrauf Adekunle, Tola Felicia
Ajani, Olumuyiwa Abiola Adejumobi, and Ajayi John
Olurotimi performed the post-mortem examination. The
original draft was written by Olawale Olawumi Ola and
Habeeb Shakiru, and reviewed by Olutayo Temidayo
Omobowale, Tijani Monsuru Oladunjoye, and Ajayi John
Olurotimi. Olutayo Temidayo Omobowale and Olumuyiwa
Abiola Adejumobi supervised the post-mortem findings. All
authors have read and confirmed the final edition of the
manuscript.

Ethical considerations

The authors declared that this original case report has
not been published or submitted elsewhere. The manuscript
underwent plagiarism screening using a standard software.

Acknowledgments

The authors appreciate the efforts of the technical staff
of the clinical and histopathological laboratories of the
Department of Veterinary Pathology, University of Ibadan,
Nigeria.

References

1. NikiforovV, Shcherbakov A, Chvala [, Kremenchugskaya S, Korennoy F,
Mayorova T, et al. Insights into the molecular epidemiology of foot-and-
mouth disease virus in Russia, Kazakhstan, and Mongolia in terms of
0/ME-SA/Ind-2001e sublineage expansion. Viruses. 2023; 15(3): 598.
DOI: 10.3390/v15030598

2. Garcia ML, and Romanowski V, editors. Viral Genomes - molecular
structure, diversity, gene expression mechanisms and host-virus
interactions. Rijeka, Croatia: IntechOpen; 2012. DOI: 10.5772/1346

3. Grubman MJ, and Baxt B. Foot-and-mouth disease. Clin Microbiol Rev.
2004; 17(2): 465-493.DOI: 10.1128/cmr.17.2.465-493.2004

4. Carrillo C, Tulman ER, Delhon G, Lu Z, Carreno A, Vagnozzi A, et al.
Comparative genomics of foot-and-mouth disease virus. J Virol. 2005;
79(10): 6487-6504. DOI: 10.1128/jvi.79.10.6487-6504.2005

5. Longjam N, Deb R, Sarmah AK, Tayo T, Awachat VB, and Saxena VK. A
brief review on diagnosis of foot-and-mouth disease of livestock:
Conventional to molecular tools. Vet Med Int. 2011: 905768. DOI:
10.4061/2011/905768

6. Brito BP, Rodriguez LL, Hammond JM, Pinto ], and Perez AM. Review of
the global distribution of foot and mouth disease virus from 2007 to
2014. Transbound Emerg Dis. 2017; 64(2): 316-332. DOI:
10.1111/tbed.12373

7. Xiao C, Rajput ZI, Liu D, and Hu S. Enhancement of serological immune
responses to foot-and-mouth disease vaccine by a supplement made of
extract of cochinchina momordica seeds. Clin Vaccine Immunol. 2007;
14(12): 1634-1639. DOI: 10.1128/CVI1.00339-07

8. Arzt ], Juleff N, Zhang Z, and Rodriguez LL. The pathogenesis of foot-
and-mouth disease I: Viral pathways in cattle. Transbound Emerg Dis.
2011; 58(4): 291-304. DOI: 10.1111/j.1865-1682.2011.01204.x

9. Mansour KA, Naser HH, and Hussain MH. Clinical, molecular detection

and phylogenetic analysis study of local foot-and-mouth disease virus

in Al-Qadisiyah province of Iraq. Vet World. 2018; 11(9): 1210-1213.

DOI: 10.14202 /vetworld.2018.1210-1213

Baba Sheikh M, Rashid PA, Raheem Z, Marouf AS, and Amin KM.

Molecular characterization and phylogenetic analysis of foot and

10.


https://doi.org/10.3390/v15030598
https://doi.org/10.5772/1346
https://doi.org/10.1128/cmr.17.2.465-493.2004
https://doi.org/10.1128/jvi.79.10.6487-6504.2005
https://doi.org/10.4061/2011/905768
https://doi.org/10.1111/tbed.12373
https://doi.org/10.1128/CVI.00339-07
https://doi.org/10.1111/j.1865-1682.2011.01204.x
https://doi.org/10.14202/vetworld.2018.1210-1213

Shakiru H et al. / Journal of Veterinary Physiology and Pathology. 2025; 4(3): 39-45.

11.

12.

13.

14.

15.

16.

17.

18.

19.

mouth disease virus isolates in Sulaimani province, Iraq. Vet Res
Forum. 2021; 12(2): 247-251. DOI: 10.30466/vrf.2019.101755.2424
Abd Hatem A, Ahmed Abdul Wahid Al Anbagi N, Al-Alo KZK, and Sabah
Bustani G. Detection of antibody against non-structural proteins of
foot-and-mouth disease virus in cattle in Najaf,
Irag. Arch Razi Inst. 2022; 77(3): 1185-1189. DOI:
10.22092/ARI1.2022.357621.2074

World reference laboratory for foot-and-mouth disease (WRLFMD).
Western and Central Asia. Republic of Iraq. 2023; Available at:
https://www.wrlfmd.org/western-and-central-asia/iraq

Abd MT, Mshary GS, Kadhim AN, and Khamees HA. The outbreak of foot
and mouth disease serotype sat-2 infection in Al-Muthanna province of
Iraq.] Vet Physiol Pathol. 2024; 3(1): 7-10. DOI: 10.58803 /jvpp.v3il1.36
Woldemariyam FT, Kariuki CK, Kamau ], De Vleeschauwer A, De Clercq
K, Lefebvre DJ, et al. Epidemiological dynamics of foot-and-mouth
disease in the Horn of Africa: The role of virus diversity and animal
movement. Viruses. 2023; 15(4): 969. DOI: 10.3390/v15040969
World reference laboratory for foot-and-mouth disease (WRLFMD). Foot-
and-mouth disease January-March 2023 quarterly report. 2023.
p. 1-36. Available at: https://www.wrlfmd.org/sites/world/files/
quick_media/WOAH-FAO FMD Ref Lab Report Jan-Mar 2023.pdf

Alvi MA, Javaid MK, Qamar W, Ahmed MH, and Ahmed A. Unusual case
of foot and mouth disease in a ram (Ovis aries) in Pakistan and
evaluation of symptomatic and supportive therapy. 2018; 7(3): 1342-
1344. Available at: https://journalijcrls.com/
sites/default/files/issues-pdf/00937.pdf

World animal health information system (WAHIS). WAHIS portal: Animal
health data. WAHIS events management, event 4856 Iraq - Foot and
mouth disease virus. 2023. p. 1-3. Available at:
https://wahis.woah.org/#/in-
review/4856?reportld=158900&fromPage=event-dashboard-url

Lyons NA, Alexander N, Stark KDC, Dulu TD, Rushton ], and Fine PEM.
Impact of foot-and-mouth disease on mastitis and culling on a large-
scale dairy farm in Kenya. Vet Res. 2015; 46(1): 41. DOLI
10.1186/s13567-015-0173-4

Radostits OM, Gay CC, Hinchcliff KW, Constable PD, Jacobs DE, Ikede
BO, et al. Veterinary medicine: A textbook of the diseases of cattle,

45

20.

21.

22.

23.

24.

25.

26.

27.

sheep, pigs, goats and horses. London: Elsevier Saunders; 2007. p. 966-
994.

Gakuya DW, Mulei CM, and Wekesa SB. Use of ethnoveterinary
remedies in the management of foot and mouth disease lesions in a
diary herd. Afr ] Tradit Complement Altern Med. 2011; 8(2): 165-169.
DOI: 10.4314/ajtcam.v8i2.63204

Misk NA, Misk TN, and Rateb HZ. Assessment and topical treatment of
lesions of foot and mouth disease in cattle. Assiut Vet Med J. 2015;
61(145): 75-81. DOI: 10.21608/avm;j.2015.170185

Fakhrul-Islam KM, Jalal MS, Podder S, Quader NM, Sahidur-Rahman
M, Dutta A, et al. Clinical investigation of foot and mouth disease of
cattle in Batiaghata Upazilla Veterinary Hospital, Bangladesh. Vet
Sci Res Rev. 2017; 2(3): 76-81. DOI:
10.17582 /journal.vsrr/2016.2.3.76.81

Trif E, Cerbu C, Olah D, Zablau SD, Spinu M, Potarniche AV, et al. Old
antibiotics can learn new ways : A systematic review of florfenicol use
in veterinary medicine and future perspectives using nanotechnology.
Animals. 2023; 13(10): 1695. DOI: 10.3390/ani13101695

Ilott MC, Salt JS, Gaskell RM, and Kitching RP. Dexamethasone inhibits
virus production and the secretory IgA response in oesophageal-
pharyngeal fluid in cattle persistently infected with foot-and-mouth
disease virus. Epidemiol Infection. 1997; 118(2): 181-187. DOLI:
10.1017/50950268896007376

El Damaty HM, Fawzi EM, Neamat-Allah ANF, Elsohaby I, Abdallah A,
Farag GK, et al. Characterization of foot and mouth disease virus
serotype SAT-2 in swamp water buffaloes (Bubalus bubalis) under the
Egyptian smallholder production system. Animals. 2021; 11(6): 1697.
DOI: 10.3390/ani11061697

Apley MD. Clinical evidence for individual animal therapy for
papillomatous digital dermatitis (Hairy Heel Wart) and infectious
bovine pododermatitis (Foot Rot). Vet Clin Food Anim Pract. 2015;
31(1): 81-95.DOI: 10.1016/j.cvfa.2014.11.009

Rout M, Garam GB, Lama R, Deka P, Tripathy JP, Giri P, et al. Foot-and-
mouth diseasein mithun, yak, cattle-yak hybrids and cattlein the north-
eastern states of India during2021-2022. Indian ] Vet Pathol. 2024;
48(1): 1-5.


https://doi.org/10.30466/vrf.2019.101755.2424
https://www.wrlfmd.org/western-and-central-asia/iraq
https://doi.org/10.58803/jvpp.v3i1.36
https://doi.org/10.3390/v15040969
https://www.wrlfmd.org/sites/world/files/%20quick_media/WOAH-FAO%20FMD%20Ref%20Lab%20Report%20Jan-Mar%202023.pdf
https://www.wrlfmd.org/sites/world/files/%20quick_media/WOAH-FAO%20FMD%20Ref%20Lab%20Report%20Jan-Mar%202023.pdf
https://journalijcrls.com/%20sites/default/files/issues-pdf/00937.pdf
https://journalijcrls.com/%20sites/default/files/issues-pdf/00937.pdf
https://wahis.woah.org/%23/in-review/4856?reportId=158900&fromPage=event-dashboard-url
https://wahis.woah.org/%23/in-review/4856?reportId=158900&fromPage=event-dashboard-url
https://doi.org/10.1186/s13567-015-0173-4
https://doi.org/10.4314/ajtcam.v8i2.63204
https://doi.org/10.21608/avmj.2015.170185
http://dx.doi.org/10.17582/journal.vsrr/2016.2.3.76.81
https://doi.org/10.3390/ani13101695
https://doi.org/10.1017/S0950268896007376
https://doi.org/10.3390/ani11061697
https://doi.org/10.1016/j.cvfa.2014.11.009

