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Scientific Note
Virus-like Particles Associated With Brevipalpus phoenicis
Geijskes (Acari: Tenuipalpidae), Vector of Citrus Leprosis Virus
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Partículas Semelhantes a Vírus Associadas à Brevipalpus phoenicis
Geijskes (Acari: Tenuipalpidae), Vetor do Vírus da Leprose dos Citros
RESUMO - Secções ultrafinas do ácaro Brevipalpus phoenicis Geijskes, vetor
da leprose dos citros, foram examinadas ao microscópio eletrônico. Partículas
semelhantes a vírus (rhabdovírus ou badnavírus) foram observadas no corpo do
vetor. As partículas são similares às já noticiadas em tecidos foliares de citros
que apresentavam sintomas de leprose.
PALAVRAS-CHAVE: Badnavirus, microscopia eletrônica, Rhabdoviridae.

Citrus leprosis is the main viral disease in
the Brazilian citrus; however, its etiology has
not been defined. The disease compromises
seriously the plant production and its lifetime;
causing chlorotic spots and premature leaf and
fruit drop, dryness of branches and death of
the plant when the mite attack is severe
(Rodrigues et al. 1994).
The leprosis symptoms have been associated with mites of the genus Brevipalpus. According to Haramoto (1969) and Gonzáles
(1975), Brevipalpus is cosmopolite. In Argentina, this disease was associated with
Brevipalpus obovatus (=Tenuipalpus
pseudocuneatus) (Frezzi 1940, Vergani
1945); in Florida, with B. californicus (Knorr

1950); and in Brazil, with B. phoenicis
(Musumeci & Rossetti 1963). Two hypothesis could be tested to explain the transmissibility of the disease: the lesions of leprosis
were caused by the mite injection of a toxin
into the plant tissue; and the mite was a vector of a pathogen, possibly a virus, responsable
for the lesions.
In Florida, Knorr (1968) reported that
leprosis could be transmitted by the insertion
of a piece of bark tissue from plants that had
leprosis symptoms into the bark of healthy
potted plants. In Brazil, Chagas & Rossetti
(1983) also transmitted leprosis by grafting.
These results support the hypothesis that the
disease is caused by a pathogen. Knorr (1968)
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Figure 1. Ultrathin section of body Brevipalpus phoenicis.Bar = 1.7 μm.

also demonstrated the transmition of leprosis
symptoms by the mites (B. obovatus and B.
californicus) obtained from larvae eclosioned
on Petri dishes without any contact with sick
tissues. Then, it was possible to hypothesize
that the virus multiplies inside the mite tissue
and may be transmitted through the egg. However, Rossetti et al. (1969) verified that only
B. phoenicis mites from plants with leprosis
symptoms were able to produce lesions in infested plants; and mites collected from healthy
plants were able to transmit the disease only
after feeding on plant tissues with the disease.
In Brazil, Kitajima et al. (1971) and
Colariccio et al. (1995) supported the viral
ethiology theory. They related the occurrence
of a virus-like particles, type rhabdovirus
(Franki et al. 1981) in the foliar tissues with
leprosis lesions. These particles were not
found in the healthy adjacent areas in the

plants, indicating a non-systemic characteristic of the virus. This characteristic increases
the importance of the vector in the disease
epidemiology, because of the mite presence
is a sine qua non condition to the disease dissemination in the plant and throughout the
citrus grove. Elucidations are urgent regarding to the possible relation between the virus
and the vector. This report relates the results
obtained by analysis ultrathin sections of B.
phoenicis tissues observed under electron
microscope and the occurrence of particles
like virus closely related to those described
by Kitajima et al. (1971, 1972) in foliar tissues.
Colonies of B. phoenicis were originated
from one female and maintained, under laboratory conditions, on plants of Citrus sinensis
showing typical symptoms of leprosis disease.
The female adult mites were fixed with 5%
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Figure 2. Virus-like particles (arrows) in cell of Brevipalpus phoenicis. Bar = 0.4 μm.

glutaraldehyde and post fixed with 2% OsO4;
both solutions were prepared in phosphate
buffer at 0.2 M and pH 7.2. Fixed material
was dehydrated in acetone, embedded in
epoxy resin (Luft 1961) and the ulthathin sections (60-90 nm) stained with uranyl acetate
and lead citrate before examination in a Zeiss
EM 900 electron microscope.
An oval shape structures were observed
when ultrathin cross section was performed
in the median portion between anterior
medioventral metapodosomal and posterior
medioventral setae (1-3 sections in this region)
of the ten adult female mites examinated. The
digestive and reproductive system was probably located in the sectioned portion. Electron dense portions were also found associated with all these cells (Fig. 1) which contained many cylindrical particles with different arrangements at higher magnification (Fig.

2). The particles were tubular with 40 nm
wide and 110-130 nm long. These measurements were very similar to those reported by
Kitajima et al. (1971) in citrus foliar tissues
with leprosis lesions. These characteristics
are similar to those described to the plant virus Badnavirus and Rhabdovirus groups
(Brunt et al. 1990, Matthews 1991). Similar
fat body cells of spider Pissaura mirabilis are
designed as hepatopancreatic cells or only
fat body cells in spider mite Panonychus ulmi
(Morel 1991).
The amount and sites of the particles found
in B. phoenicis suggest that the virus multiply inside the vector, suggesting the ocurrence
of trans-stadial trasmission of the virus in this
mite (Rodrigues 1995). Trans-stadial transmission have been widely used to describe not
only the passage but also the development of
a pathogen from one instar to the next
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(Burgdorfer & Varma 1967). On the other
hand, B. phoenicis does not transfer the citrus leprosis virus to its progeny (Boaretto et
al. 1993). More biochemical and molecular
studies should be conducted to verify the association of these particles with citrus leprosis
and to grouping them in Badnavirus or
Rhabdovirus group.
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