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Ngari Virus in 
Goats during Rift 

Valley Fever  
Outbreak,  

Mauritania, 2010
To the Editor: Ngari virus 

(NRIV) is a single-stranded RNA virus 
belonging to the family Bunyaviridae, 
genus Orthobunyavirus. The genome 
comprises 3 segments, the small (S), 
medium (M), and large (L) segments, 
which encode the nucleocapsid (N) 
protein, the 2 glycoproteins Gn and Gc, 
and the RNA-dependent RNA-poly-
merase, respectively. Sequence analy-
sis showed that NRIV is a reassortant 
between Bunyamwera virus (BUNV) 
and Batai virus (BATV), both from the 
genus Orthobunyavirus. S and L seg-
ments derived from BUNV, and the 
M segment derived from BATV (1,2). 
NRIV is more virulent than BUNV and 
BATV and is associated with hemor-
rhagic fever. NRIV was first isolated 
from Aedes simpsoni mosquitoes in 
1979 and from humans in 1993, both 
in Senegal (3). During 1997 and 1998, 
humans were affected with hemorrhag-
ic fever diseases in Kenya and Somalia 
that were caused by Rift Valley fever 
virus (RVFV) and by NRIV (2,4).

In 2010, during an ongoing 
RVFV outbreak in Mauritania, we col-
lected  163 serum samples (62 from 
camels, 8 from cattle, and 93 from 
small ruminants) (5). RVFV RNA 
was isolated from serum samples as 
described previously (5). Further mo-
lecular testing of the samples was 
conducted by a SYBRGreen–based 
real-time reverse transcription PCR 
(RT-PCR) adapted from a conventional  
RT-PCR and based on generic prim-
ers (bun_group_forw 5′-CTGCTAA-
CACCAGCAGTACTTTTGAC-3′  
and bun_group_rev 5′-TGGAGGGTA-
AGACCATCGTCAGGAACTG-3′) 
that target a 250-nt sequence of the S 
segment of Bunyamwera serogroup 
members (6). Real-time RT-PCR was 
performed in a CFX 96 real-time PCR 
system (Bio-Rad, Hercules, CA, USA) 
by using 5 μL RNA with a QuantiTect 
SYBR Green RT-PCR Kit (QIAGEN, 
Hilden Germany) in a final volume of 
25 μL. Cycling conditions included RT 
at 50°C for 30 min and 95°C for 15 
min, followed by amplification with 44 
cycles of 95°C for 15 s, 55°C for 25 s, 
72°C for 30 s, and 77°C for 5 s. A melt-
ing curve analysis was then performed 
starting with 95°C for 60 s, and a tem-
perature gradient was conducted from 
68°C to 94°C in increments of 0.2°C.

Of the 163 serum samples tested, 
2 samples from goats resulted in a 
positive signal with cycle thresholds 
of 23 (sample 51) and 28 (sample 65), 
respectively. Both samples showed 
similar melting peaks at ≈78.2°C and 
shared the identical partial nucleotide 
sequence of the S segment. The se-
quence belongs to the Bunyamwera 
serogroup, but the short partial se-
quence was not sufficient for accu-
rate virus determination and identi-
fication. For this reason, both serum 
samples were used to inoculate cell 
monolayers of Vero E6 cells that 
were assayed for virus replication. 
Only sample 51 displayed a cytopath-
ic effect after 72 h and was further 
analyzed. We isolated the viral RNA 
from cell culture with TRIzol reagent 
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(Invitrogen, Carlsbad, CA, USA) 
and used it to prepare a sequencing 
library according to a recently pub-
lished protocol (7) but using Illumina 
adaptors (Illumina, San Diego, CA, 
USA). We sequenced the resulting 
library using the Illumina MiSeq in-
strument with v2 chemistry.

We recovered full-length ge-
nome sequences of the S, M, and L 
segments of the virus and deposited 
them in GenBank (accession nos. 
KJ716848–716850). Phylogenetic 
analysis of complete genome se-
quences indicated that the virus be-
longs to the Ngari virus group and 
showed high homology to previ-
ous NRIV isolates in all 3 segments 
(Figure). As for all previous NRIV 
strains, the new isolate was highly 
similar to BUNV regarding the S and 
the L segment (Figure, panels A, C); 
the M segment was highly similar to 
BATV (Figure, panel B).

This evidence supports the exten-
sion of the range of NRIV infection to 
goats (complete sequences already had 
been derived from a human and from 
mosquitoes [8]) and demonstrates the 
occurrence of NRIV during the 2010 
RVFV outbreak in Mauritania. We are 
aware of only 1 additional report of 
NRIV-infected sheep (in 1988), also in 
Mauritania, although no further char-
acterization or isolation has been con-
ducted (9). Both NRIV-positive sam-
ples were negative for RVFV RNA 
but positive for RVFV-specific IgG. 
In addition, sample 51 contained IgM 
against RVFV (5), indicating possible 
co-infection of RVFV and NRIV. Be-
cause both ELISAs rely on detection 
of antibodies against RVFV N protein, 
which is highly divergent to the de-
duced NRIV N sequence, cross-reac-
tivity is highly unlikely but needs to 
be substantiated. Both samples origi-
nated from the Adrar region, which 
was the center of an unusual RVFV 
outbreak in Mauritania in 2010 (10).

The possible clinical importance 
to livestock and the circulation of 
NRIV among mosquitoes, livestock, 

and humans needs to be clarified. 
No further information about clinical 
signs of sampled animals or reports 
of human NRIV cases is available. 
Because infection with both RVFV 
and NRIV induces hemorrhagic fe-

ver, affected humans also should be 
tested for NRIV infection. Further de-
velopment of specific molecular and 
serologic diagnostic tools for NRIV 
should be pursued to obtain more in-
formation about NRIV distribution in 
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Figure.	Phylogenetic	tree	of	Ngari	virus–derived	A)	small	(975	bp),	B)	medium	(4,507	bp),	
and	C)	large	(6,887)	segment	sequences	of	Bunyamwera	and	Batai	viruses	compared	with	
isolate	obtained	from	a	goat	in	Mauritania	in	2010	(arrows).	The	tree	was	constructed	on	
the	basis	of	the	nucleotide	sequences	of	the	3	complete	segments	by	using	the	neighbor-
joining	method	(1,000	bootstrap	replications).	The	tree	was	rooted	to	the	sequence	of	Rift	
Valley	fever	virus	strain	ZH-548.	Scale	bars	indicate	substitutions	per	nucleotide	position.
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humans and livestock in Mauritania 
and other African countries.
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Peste des Petits 
Ruminants Virus, 

Eastern Asia
To the Editor: Peste des petits 

ruminants virus (PPRV) is reported 
globally with increasing frequency. 
Recently, PPRV has been detected in 
areas where it is considered endemic 
and in neighboring areas where it 
previously has not been reported. 
The reporting of “first cases” in re-
gions where PPRV has been consid-
ered endemic is of little surprise and 
perhaps represents increased inter-
est both in agricultural practices and 
diagnostic capacity (1–3). Increased 

development of the small ruminant 
health sector, expanding small ru-
minant populations, increased trade 
movement, and rinderpest eradication 
might all have affected PPRV detec-
tion (4). The latter theory is of great 
interest because rinderpest eradication 
may have affected the epidemiology 
of PPRV through complete removal of  
cross-protective rinderpest infection 
of small ruminants and cessation of 
small ruminant vaccination with the 
rinderpest vaccine to prevent PPRV 
infection. Indeed, the potential effect 
of rinderpest eradication on PPRV ep-
idemiology should not be understated 
because it might have profoundly af-
fected PPRV emergence by enabling 
free transmission and spread of the 
virus, perhaps overcoming the genetic 
and geographic bottlenecks created by 
rinderpest circulation and/or the use 
of rinderpest vaccines. In addition, 
rinderpest eradication has highlighted 
the possibility that PPRV could be 
eradicated by using comparable sys-
tems and tools (5).

Historically, PPRV has been 
identified across much of the devel-
oping world; genetic analyses has 
grouped viruses into 4 lineages that 
were originally thought to be phylo-
geographically restricted (6). Howev-
er, in recent years, lineages of PPRV 
have apparently emerged in new ar-
eas. This has been most convincingly 
demonstrated with the detection of 
lineage IV virus—a lineage thought 
restricted to the Indian subcontinent 
and the Middle East—across north-
ern and central Africa (online Techni-
cal Appendix Figure, http://wwwnc.
cdc.gov/EID/article/20/12/14-0907-
Techapp1.pdf) (7,8). However, re-
porting of PPRV in areas where it 
has not been previously detected is 
perhaps of greater interest. This is 
increasingly the case across south-
ern and eastern Asia where virologic 
and serologic evidence of circulating 
PPRV has been reported (6)

During 2014, PPRV caused ex-
tensive agricultural losses across 
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