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Abstract: This study was carried out to asses clinical, histopathology and PCR of foot and 

mouth disease (FMDV) in indigenous sheep. A sheep farm was attacked with virus during 

summer season. The clinical signs were fever, nasal discharge, erosive stomat it is and 

lameness. A total of 6aborted lambs was submitted for necropsy at Department of Veterinary 

Pathology. A thorough postmortem examination of lambs was performed and all internal 

organs were carefully examined. There were grayish white necrotic foci on ventricular walls 

of the myocardium in all aborted lambs, which is considered a regular and prominent finding. 

Histopathology revealed necrotising myocarditis with hyaline degeneration as well as 

infiltration of lymphocytes and macrophages. Oral swaps from adult sheep and tissue samples 

from myocardium, liver, kidney and intestine from aborted lambs were collected and 

processed for PCR. In conclusion, FMDV in indigenous sheep was transmitted vertically to 

fetuses and associated with abortion. 
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INTRODUCTION 

Foot and Mouth Disease (FMD) is a highly communicable disease which can be categorized 

within Aphthousvirus genus as a member of the Picornaviridae family (Belsham,1993). The 

disease affects cattle, Alexandersen et al. 2003; Grubman et al. 2004). FMD is a highly 

transmissible disease during the clinical phase of infection (Charleston et al.2011; Orsel et al. 

2009).  

The spread of the disease is occurring mainly by direct contact and may occur mechanically 

from infected to susceptible animals. (Alexandersen et al. 2003; Stenfeldt et al. 2015). 

FMDV in sheep and goat is usually in apparent and milder than in cattle and other animals 

(Hemanth et al. 2014). However, the most clinical signs in sheep are agalactia in ewes, 

vesiclesin the interdigital space as well as oral lesion which is less common on, tongue, gums 

and dental pad (Barnett and Cox, 1999; Hughes et al. 2002). The disease is not often fatal in 

adult sheep, but is frequently of high mortality in lambs due to myocarditis (Barker et al. 

2005; Ryan et al. 2007). From epidemiological significant, FMD in sheep and goat is 

considered as carriers of infection to other ruminants and wild animals (Ganter et al. 2001). 
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There are several reports suggesting vertical transmission of FMD virus causing abortion in 

sheep (Geering et al. 1976; Nazliglu, 1972). Abortion occurred at various stages of gestation 

and mostly noticed with 6 weeks from the onset of the outbreak (Ryan et al. 2007). Deaths in 

lambs begin two to three days after the beginning of clinical signs in the ewes, and are 

usually resulting from of heart failure due to myocarditis, septicemia, abomasitis and enteritis 

(Littlejohn, 1970). The present article is just trying to prove that FMDV is one of the 

etiological agents causing abortion in indigenous sheep in Saudi Arabia. 

MATERIALS AND METHODS 

Animals: 

A sheep farm was attacked with FMDV during summer 2017. The farm has not been 

vaccinated and there is a history of new entrance of animals. A total of 6 aborted lambs was 

submitted to the necropsy room at Department of Veterinary Pathology. 

Post mortem examination and samples: 

A thorough postmortem examination was performed on dead lambs. Gross findings were 

described and recorded. Tissue samples from myocardium, liver, kidney, abomasum and 

intestine were preserved in 10% neutral formalin and are processed. Paraffin sections were 

stained with hematoxylin and eosin (HE). Oral swabs from freshly ruptured vesicles were 

collected and kept in 0.04 M phosphate buffer saline with 50% glycerol. Heart tissue samples 

were collected, then ground in 0.04 M phosphate buffer saline with 50% glycerol followed by 

three times of freezing and thawing. The supernatants were centrifuged at 5000 rpm for 10 

min then stored at -80ºC. 

RNA extraction: Total RNA was extracted from sample supernatants using QIAamp Viral 

RNA Mini Kit (QIAGEN, USA). 

Molecular detection of FMDV: The extracted RNAs were tested for the presence of FMDV 

using One-step RT-PCR Kit (QIAGEN, USA). The RT-PCR reaction mixture consisted of 5 

µl of the total RNA, 5 µl  5x Qiagen one-step RT-PCR buffer, 5 µl  Q buffer, 1 µl of dNTPs 

mix, 1 µl (50 pmol) of each forward primer; 5’-GCCTGGTCTTTCCAGGTCT-3’and 

Reverse primer; 5’-CCAGTCCCCTTCTCAGATC-3’(Reid et al. 2000). 

RESULT AND DISCUSSION 

FMDV has a potential to become an emerging and bioterrorism agents because it has a major 

problem in animals and animal products. FMDV in sheep is milder than in cattle and pigs 

with viremia persists up to 3 days before the beginning of vesicles (Alexandersen et al. 

2003). During summer 2017, an outbreak of FMDV attacked a sheep farm which has not 
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previously been vaccinated and has a history of new entrance of animals. Clinical signs were 

fever up to 42°C and nasal discharge. There was also excessive salivation and oral eruptions 

associated with erosions along with interdigital spaces. This was accompanied by abortion in 

some pregnant ewes in the last trimester of pregnancy. These signs were confirmed as FMDV 

by detection of virus on oral swaps by using PCR techniques (Figure 1b). Furthermore, the 

lesions were quite similar to those observed previously in infected sheep and goat with 

FMDV (Brown, 2002; Reid, 2002). Myocarditis in ruminants caused by different microbial 

agents, viral, parasitic or bacterial organism (Smith, 2009). In this study, aborted lambs 

revealed necrotic foci in ventricular wall (Figure 1a) which diagnosed histologically as viral 

myocarditis due to the presence of large amounts of lymphocytes ((Figure 1c, d). This 

myocarditis was confirmed as FMDV by PCR technique (Figure 1b). Myocarditis without 

vesiculation has been recorded in young animals and cause high mortality in malignant foot 

and mouth disease (Barker et al. 2005). This finding was consistent with several reports 

among myocarditis in sheep, goat and calves (Ryan et al. 2007; Tunca et al. 2008; Karapinar 

et al. 2010; Hemanth et al. 2014).Vertical transmission of viral DNA and RNA has been 

recorded by several workers (Amedee et al. 1995; Zhang et al. 2005). There are early reports 

suggested vertical transmission of FMDV causing abortion in sheep (Geering, 1967; 

Nazliglu, 1972). This study clarified that FMDV in ewe can cross the placenta and lead to 

fetal death and abortion. In conclusion, FMDV could be considered as one of viral agents can 

cause abortion among indigenous sheep in Saudi Arabia. 
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