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Abstract: Rabies was firstly recorded in Oman in August 1990, when a school boy had been bitten by a fox. Within a year, 

then the virus was recorded among red foxes (Vulpes vulpes). Unlike other developing countries, dog is not the usual agent of 

rabies transmission in Oman but fox considered the main reservoir (sylvatic transmission). The present study was Carried out 

to determine the molecular epidemiology of fox rabies virus in Oman. The nucleoprotein (N) genes were amplified from brain 

of three rabid foxes obtained during (2009-2012). The nucleotide sequences of the genes were subjected to molecular and 

phylogenic analysis. The phylogenic analysis was performed in relation to Omani foxes isolates and other sequences from the 

Saudi Arabia (isolated in 1987) available in the GenBank. Results indicated that only one genetic group of fox rabies virus 

appeared to be circulating in Oman since 1990. The study also showed that the recent isolate (2012) of Omani rabies virus 

from foxes is closely related (97%) to those viruses isolated from foxes in Saudi Arabia. According to the obtained results, It is 

clear that since its first diagnosis in 1990 the rabies fox virus has not gone through significant virus variant in Oman, It seems 

that rabies is maintained endemically in Oman through wild foxes. In conclusion the findings reported here highlight the 

remarkable genetic stability of rabies virus. 
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1. Introduction 

Rabies virus has a single, negative-stranded RNA genome 

and consists of five structural proteins {nucleoprotein (N), 

matrix protein (M), glycoprotein (G), polymerase protein (L) 

and nucleocapsid-associated phosphoprotein (P)} [20, 22, 

25].
 
Prior to 1990, Oman was considered free of rabies. All 

suspected cases had been proven negative. Only two human 

positive cases were reported in 1983 and 1984, in Asian 

expatriate workers exposed to dog in their home countries, 

who died in Oman [2].
 
The first case of rabies in an Omani 

resident occurred in 1990 in a boy had been bitten by a fox 

[4]. Unlike other developing countries dog is not central to 

rabies transmission in Oman; fox considered the main 

reservoir (sylvatic transmission) of rabies [2, 10, 12, 14, 15, 

19]. Fox (Vulpes vulpes) bites have been found associated 

with human and animal rabies in Oman since the first record 

in 1990 as 66% (99/150) of foxes were found positive for 

rabies [2]. In a retrospective study (1990-2000) in Oman it 

was found that fox rabies constituted 85% (182/215) of the 

total rabies positive samples and 67% (182/272) of cases 

submitted from foxes were confirmed. Moreover; 52% 

(12/23) of samples from dogs and 31% (9/29) from cats were 

also found positive for rabies during this period [2]. Red fox 

sightings are frequently reported in Oman living close to 

human settlements from the northern part of Oman (Al Hajar 

mountain rang) to the south-east coast [2, 15]. Therefore; 

determining the genotype of circulating fox rabies virus in 
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Oman is important to understand its evolutionary relationship 

with local as well as neighboring countries to elucidate the 

dynamics of disease transmission, this is imperative for 

formulating preventive strategies. 

2. Materials and Methods 

For virus detection, either carcasses from foxes suspected 

or their chilled/frozen heads (n=11) were submitted to the 

virology research section of AHRC center during (2006-

2013). Brains were collected and immediately subjected to 

direct immunofluorescent test (FAT) using anti-rabies 

monoclonal globulin (Fujirebio Diagnosis Inc. 201 Great 

Valley parkway Malvern, PA 19355, USA) [23, 24]. Positive 

rabies samples were used for the RT-PCR. In this study 3 

positive samples were further submitted to the GenBank for 

sequencing. 

Total RNA was extracted from 0.2 to 0.5 g of brain tissue 

using QIA amp Viral RNA kit (QIAGEN. Germany) 

following the manufacture's protocol. PCR fragments were 

sequenced using the ABI PRISM BigDye terminator cycle 

sequencing kit (Perkin Elmer, USA). The phylogenetic tree 

was constructed with neighbor-joining method [18] in 

MEGA (Molecular Evolutionary Genetic Analysis) software 

[13]. 

3. Results 

During the period of this study (11) suspected brain 

samples from foxes were submitted to the virology research 

center of AHRC in Oman. Ten out of the eleven brains were 

found positive by direct immuno-fluorescent test (FAT). The 

positive samples were subjected to reverse transcriptase-

polymerase chain reaction (PT-PCR). Three positive samples 

were submitted to the GenBank under accession number 

(Kj018781) isolated in 2012, (Gu353155), (Gu353157) 

isolated in 2009 for gene sequence. The nucleotide sequence 

of the three genes together with two Omani fox isolates 

collected during (1990, 1991) were available in the GenBank 

and two foxes isolated in 1987 from Saudi Arabia 

(EU086163, U22481) were subjected to molecular and 

phylogenic analysis. The phylogenic analysis was performed 

in relation to Omani isolates and other sequences from Saudi 

Arabia, grouped in one cluster (Figure 1). 

 

Figure 1. Phylogenetic trees based on the nucleotide sequences of the N gene showing the relationship of recently fox rabies isolates in Oman with the fox 

isolates in 1990 to 1991 obtained from GenBank (EU086199, GU992306, U22480) and other isolate from Kingdom of Saudi Arabia (KSA). 

The graphic distance showing these sequences producing 

significant alignments in comparison with the recently 

Omani fox isolate (2012) with 98-97% nucleotide homology 

(Table 1). Results showed that there were one genetic group 

of Fox rabies virus appeared to be circulating among the 

foxes in Oman from 1990 to 2012 with 97-98 % homology, 

this study also indicated that the Omani fox rabies virus has a 

high degree of similarity (97%) to the Saudi Arabia isolates 

(Table 1). 
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Table 1. The results of GenBank graphic distance tree showing sequences 

producing significant alignments in comparison with KJ 018781. 

Accession 

number 

Year of 

isolation 
Country Identity % Species 

KJ018781 2012 Oman 100 Fox 

GU353157 2009 Oman 98 Fox 

GU353155 2009 Oman 98 Fox 

EU086199 1991 Oman 98 Fox 

GU992306 1991 Oman 97 Fox 

U22480 1990 Oman 97 Fox 

U22481 1987 Oman 97 Fox 

EUo86163 1987 Oman 97 Fox 

It is clear from the results that since its first diagnosis 

1990, rabies virus has not gone significant variation, since 

there is no evidence of virus variant in other fox rabies in 

Oman and neighboring country, it seems that rabies is 

maintained endemically in Oman and the region through wild 

foxes. 

4. Discussion 

The nucleoprotein (N) gene is highly conserved among 

Lyssavirus genotype (rabies virus) and comparison of this gene 

has been employed in several epidemiological analyses and used 

extensively for genetic typing and evolutionary studies because 

of its relatively conserved variation among the reservoir-

associated variant and geographic lineages [2, 3, 7, 8, 9].
 

Moreover; it also allows viral strains to be differentiated 

accurately by analyzing genetic differences within the gene [12, 

17]. Many Workers used (N) gene to study genetic analysis of 

rabies virus [16, 21]. A previous study in Oman Indicated that 

rabies virus isolated from different species and geographical 

areas has a high degree of similarity [6]. The results indicated 

that one genetic group of rabies virus appeared to be circulating 

among the foxes in Oman from 1990 to2012 with 97-98% 

homology. The study also indicated that the Omani fox rabies 

virus is closely related (97%) to the fox viruses isolated from 

Saudi Arabia which come in the same line with David et al 

2000, who found that rabies virus from foxes from Oman, and 

Saudi Arabia were very closely related. It is clear from the 

results that since its first fox rabies diagnosis in Oman in 1990, 

the rabies virus has not gone significant variation from1990 till 

2012 that of the one fox isolated from first outbreaks. A previous 

finding demonstrated a high degree of similarity between rabies 

virus isolated from different animal species in the Sultanate of 

Oman [6]. 

5. Conclusion 

The findings reported here highlight the remarkable 

genetic stability of rabies virus. 
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