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To the Editor,

Although Newcastle disease (ND) is endemic in Africa, little is
known about the molecular epidemiology and genotype distribu-
tion of Newcastle disease virus (NDV) strains or the protection
conferred by vaccination. This letter reports on original NDV iso-
lates detected in the wetlands of Madagascar and Mali, which may
constitute new genotypes or subgenotypes.

NDV, the avian paramyxovirus serotype 1 (APMV-1), is the causal
agent of a fatal respiratory and neurological disease that can result
in 100% morbidity and mortality in chicken flocks [1]. This disease
is still one of the most important in poultry production worldwide,
although vaccination measures have been applied more than 50
years.

In rural Africa, the predominant chicken production systems
(backyard farms) are based on indigenous domestic fowl (Gallus gal-
lus domesticus), and ND is rated as the most devastating disease in
these farms [2]. In Madagascar, for example, ND was observed first
in 1946 [3], and it is currently responsible for 44% of the mortality
in backyard farms, which represent more than 83% of the avian pro-
duction [4]. Likewise, ND is endemic in Mali, where prevalence rates
reach more than 60% depending on the region and season [5]. ND
causes high mortality in Malian backyard farms, which represent
more than 90% of the avian production [5].

This study deals with the detection of original NDV strains in
Africa. One and six isolates were collected respectively, in Madagas-
car and Mali, during a surveillance programme in 2007 and 2008
in African wetlands by the Centre de Coopération Internationale en
Recherche Agronomique pour le Développement (CIRAD), Mont-
pellier, France. Virus detection was performed by RRT-PCR and,
after sequencing of a fragment of 356 nucleotides corresponding
to position 48-422 of the fusion gene (including the cleavage site),
phylogenetic analyses were carried out using the neighbor-joining
method.

Concerning Mali, five out of the six isolates originated from the
area surrounding the city of Mopti and one isolate was from the
Sikasso region (Table 1). The Mopti region constitutes most of the
inner delta of the Niger River and is an important port for cargo
and passengers. The city of Mopti is a central market town where
the various tribes go to trade for fish, salt, living animals, fruit, veg-
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etables, and crafts. Sikasso is the South-Western region of Mali and
encompasses the major trade roads with Ivory Cost and Burkina
Faso. Consequently, Mopti and Sikasso represent ideal sites to study
the interaction between domestic and wild bird populations and
between bird populations from different West African countries.
The sequences of the six Malian isolates correspond to viru-
lent cleavage sites (''2RRRKR'FV18 and ""2RRQKRVFI'8) with at
least three basic amino acids. It is rare to find V1;g associated with
the cleavage site "2RRRKR'FV118  as in two of these isolates. This
association was only recently reported in the neighboring coun-
try Burkina Faso (more than 2000 sequences from Genbank were
analysed). Sequence alignment shows that the strains isolated from
the same site (Mopti market for example), the same bird species
(chicken), and in the same year are identical but different from the
strains isolated from another site (Sikasso) in the following year.
Moreover, the strains isolated from the same site and in the same
year but from different species (chicken and guinea fowl) are also
different. Phylogenetic analysis (Fig. 1) of four out of the six iso-
lates (two were not analysed because they were identical to two
sequences included in the analysis) showed all in genotype VII (or
lineage 5 proposed by Aldous et al. [6]), which is the currently cir-
culating genotype in Europe, Asia, and Africa but the two sequences
with cleavage site 1"2RRRKR'FV!!8 had some motifs pertaining to
other genotypes like Vy;g, characteristic of genotype V (lineage 3).
In a recent article, Snoeck et al. [7] suggested that NDV isolates
from West Africa, genetically distant from all known sublineages,
represent three new ones (tentatively named by the authors 5f, 5g,
and 5h). It is possible that our Malian NDV isolates are clustered
in one or more of these putative new sublineages, supporting the
notion that these sublineages represent the NDV variants indige-
nous to West Africa. However, two of them seem to represent an
additional new subgenotype (suggested as VIIi) never encountered
before (more than 3000 sequences from Genbank were checked,
Fig. 1). The analysis of other genome sequences is in process. It is
surprising that these six virulent strains were isolated from poultry
apparently not vaccinated and in good health. The question of the
real virulence of these strains needs to be verified experimentally.
In a second approach, we also did the molecular characterization
of a Madagascar NDV isolate (chicken/MG/725T/2008), obtained
from an apparently healthy chicken. The sequence of the cleavage
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Table 1
African NDV isolates used in this study.

Isolate Specie Country/region Cleavage site

Chicken/Mali/029/2007 Chicken Mali/Mopti TI2RRRKR}FV118
Guinea fowl/Mali/038/2007 Guinea fowl Mali/Mopti T12RRQKR!FI'18
Chicken/Mali/225/2008 Chicken Mali/Mopti 112RRQKRVFI'8
Chicken/Mali/007/2008 Chicken Mali/Sikasso 112RRQKRYFI'8
Chicken/MG/725T/2008 Chicken Madagascar/Antananarivo 112RRRRR}FV118
Chicken/MG/1992 Chicken Madagascar/Antananarivo 112RRRRR}FV118

site of the F protein (1"2GRRRRR!FV!18) showed five basic amino
acids (R) at positions 112-116, representing a virulent motif. In
addition, the presence of the phenylalanine (F) residue at posi-
tion 117, always associated with virulent cleavage sites, was already
described as being a possible contributor to the neurological effects
[8]. To our knowledge, the cleavage site of this isolate has never
been reported. Phylogenetic analysis showed that this isolate is
closer to genotype IV but may be distant enough to constitute
a new genotype (genotype XI? Fig. 1). The maximum percentage
of identity of this strain was 88% with Herts/33 strain, pertaining
to genotype IV (AY741404). Genotypes Il and IV were responsi-
ble for the first panzootic of ND in 1926 to 1960, and genotype IV
has never been isolated after 1987. Madagascar was infected for
the first time in 1946 during World War II. As expected, the NDV
strains that infected Madagascar at that time belonged to geno-
types Ill and IV. Consequently, whether the chicken/MG/725T/2008
virus isolated is a genetic variant of the initial genotype III or IV
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or another genotype introduced in Madagascar after 1960 requires
further analyses. We found also the same original cleavage site in
an older strain isolated in Madagascar in 1992 (chicken/MG/1992)
after suspicion of ND in a NDV-vaccinated layer farm where the ani-
mals showed, among others, severe neurological signs. This isolate
clearly forms a phylogenetic cluster with chicken/MG/725T/2008
(Fig. 1), thus reinforcing the hypothesis of the circulation of par-
ticular NDV strains in Madagascar. Complete sequencing of these
viruses and the analysis of more recent isolates from poultry and
wild birds in Madagascar are ongoing. It is interesting to consider
that Madagascar may be an exclusive natural reservoir for this new
specific genotype.

Another important point to consider is that the
chicken/MG/1992 was isolated from a vaccinated layer hen in
a commercial farm in Antananarivo. The vaccine used to control
ND in this farm was an inactivated vaccine (ITA-NEW®, Laprovet)
containing the LaSota strain, the same as the one used in Mali
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Fig. 1. Phylogenetic analysis of representative sublineages of NDV strains based on comparison of practical F gene sequence (positions 21-377 nt). The Malian sequences
obtained in the present study are in blue and the sequences from Madagascar are in red. Accession numbers of the sequences from GenBank are shown. The tree was
constructed using the neighbor-joining method with 1000 bootstrap replicates. (For interpretation of the references to color in this figure legend, the reader is referred to the

web version of the article.)
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for several decades. The LaSota strain belongs to genotype II and,
then, differs from the chicken/MG/1992 strain and genotype VII,
now prevalent in West Africa. Although the relationship between
genotype and antigenicity remains debated [9], different levels of
cross-protection have been observed in chickens vaccinated with
LaSota and challenged with other strains [9]. A partial protection
conferred by vaccination can promote the emergence of immune-
escape mutants responsible for ND outbreaks as described in China
[9].

Together, our results emphasise the importance of NDV surveil-
lance and re-assessment of vaccination programmes to control ND
in Africa, since new genotypes or subgenotypes with panzootic
potential may arise in the future.
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