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Abstract. Tick saliva (or salivary gland extract) potentiates the transmission of
Thogoto (THO) virus to uninfected ticks feeding on a non-viraemic guinea-pig.
This phenomenom has been named saliva activated transmission (SAT). To
investigate the potential of different haematophagous arthropods to mediate
SAT, guinea-pigs were infested with uninfected R.appendiculatus Neumann
nymphs and inoculated with THO virus and salivary gland extract (SGE)
derived from a range of ixodid (metastriate and prostriate) or argasid ticks, or
mosquitoes; control guinea-pigs were inoculated with virus alone. Enhancement
of ' THO virus transmission was observed only when SGE was derived from
metastriate ticks. Comparison with the vector potential of these various
arthropod species revealed that enhancement of THO virus transmission was
specific for ticks which were competent vectors of the virus. The data indicate a
correlation between vector competence and the ability of haematophagous

arthropods to mediate SAT of THO virus.
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Introduction

Arthropod vectors of arboviruses become infected when
they feed on the blood of a viraemic host (W.H.O., 1985).
In addition, virus transmission from infected to uninfected
ticks co-feeding on an uninfected vertebrate has been
observed. even though the vertebrate host does not develop
a detectable viraemia (Jones er al., 1987). Investigations
on the mechanism of non-viraemic transmission indicate
that a factor(s) associated with the salivary glands of ticks
and secreted in tick saliva potentiates this novel mode of
arbovirus transmission, hence the term ‘saliva activated
transmission’ (SAT) (Jones et al., 1989b, 1992a).
Experiments on SAT were conducted with Thogoto
{THO) virus, an arbovirus recently classified in the family
Orthomyxoviridae (Davies er al., 1986; Francki et al.,
1991). The virus was originally isolated from a mixed pool of
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Boophilus and Rhipicephalus ticks removed from sentinel
cattle in Thogoto forest near Nairobi, Kenya (Haig er al.,
1965), and has been isolated subsequently from various
ixodid ticks: in sub-Saharan Africa from Amblyomma
variegatum Fabricius, B.decoloratus Koch, B.annulatus.
Say., Hvalomma truncatum Koch, R.evertsi Neumann and
R.appendiculatus Neumann; in Egypt from H.anatolicum
anoticulum Koch; in Sicily from R.bursa Canestrini &
Fanzago; in Portugal from R.sanguineus Latreille; and in
Iran from H.a.anarolicum (reviewed by Davies er al.,
1986). The frequent isolation of THO virus from these tick
species indicates that they are probably competent natural
vectors of the virus. Experimentally, R.appendiculatus
and Am.variegatum are proven biological vectors (Davies
et al.. 1986; Jones et al., 1989a) with similar infection
thresholds when feeding on a viraemic host (Davies er al.,
1990).

The natural transmission cycle of THO virus involves
various species of small mammals, with the adult ticks
transmitting the virus to larger mammals, including domestic
animals. The virus has been isolated from cattle and
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camels (Kemp et al., 1973), sheep (Davies et al., 1984) and
man (Moore et al., 1975), and neutralizing antibodies have
been demonstrated in the sera of cattle, sheep, donkeys,
buffaloes, camels, rats and man (Davies et al., 1986). In
sheep, the virus causes pyrexia (Haig et al., 1965) and
abortions (Davies et al., 1984), and in the two reported
human cases, THO virus infection was associated with
optic neuritis and a fatal meningitis (Moore et al., 1975).

The significance of SAT in nature and the relative
importance of different tick species in the epizootiology of
THO virus are unknown. To date, potentiation of SAT of
THO virus has been demonstrated only with salivary glands
derived from partially fed female R.appendiculatus, Am.
variegatum and B.microplus ticks (Jones et al., 1992b). In
this paper we assess the potential of salivary glands derived
from a range of haematophagous arthropods to mediate
SAT and compare this with their vector potential for
THO virus. ‘

Materials and Methods

Cells and virus. BHK-21 and Vero cell cultures were
propagated in modified Eagle’s medium (EMEM) supple-
mented with 10% newborn bovine serum (NBS). The
Sicilian (SiAr 126) isolate of THO virus (obtained as an
infected suckling mouse brain extract) was plaque cloned
in Vero cells and virus stocks derived by passage in BHK-
21 cells (Davies et al., 1986).

Ticks. Laboratory colonies of the three-host ixodid tick
species, R.appendiculatus, Am.hebraeum Koch and Am.
cajennense Fabricius, were established by feeding all three
stages of R.appendiculatus and the larval and nymphal
stages of the Amblyomma tick species on Dunkin Hartley
guinea-pigs. Adult Amblyomma ticks were fed on New
Zealand White (NZW) rabbits (Jones et al., 1988). Similar
feeding protocols were undertaken for the maintenance of
H.dromedarii Koch, H.m.rufipes Koch, R.evertsi, Ixodes
ricinus Linnaeus and /. hexagonus Leach. However, the
larval and nymphal stages of these species were fed on
hamsters and the aduits on NZW rabbits. During the
interval between feeding, ficks of each species were main-
tained in perforated tubes, held inside a desiccator, at a
temperature of 21—-26°C and at 85% relative humidity
(r.h.).

Colonies of the soft tick species Ornithodoros maritimus
Vermeil & Marguet and Argas monolakensis Schwan,
Corwin & Brown were maintained as previously described.
Briefly, the larval stage was fed on a hamster and the
nymphal and adult stages on a membrane feeding system
which consisted of a glass reservoir of 2-3ml volume
around which a circulatory system of warm water (28°C)
was constructed. A membrane prepared from a 2-day-old
chick skin was cut to size and stretched over the lip of the
reservoir and secured with a rubber band. Defribinated
goose blood (4 ml) was introduced into the reservoir using
a Sml syringe. Ticks were then placed on the membrane
and a retaining gauze cap clamped over the reservoir to
contain the ticks (Jones et al., 1988).



