


Transmission of foot-and-mouth disease virus

TABLE 1 Viraemias
nymphae were fed

in cattle on which R. zambeziensis

TABLE 2 Virus recovery from R. zambeziensis nymphae and

adults fed on viraemic cattle

: Days after virus inoculation
A Detection

Animal No. system . )

M L -
3 CcC — —
4 M 2,82 5,0

CcC 3,5°| 4,0
6 M 28| 21

CcC 321 1,0

Number of days after tick infestation
Detection 6 7 11 13 36
system
TPT NT|TPT NT|TPT NT|TPT NT|TPT NT
Sucking
mice 25 400} 1,7 50| — 50| — 50| NA ND
IB-RS-2
cells 1,2 400} 1,0 50| — 50| — 50 NA ND
Cattle + 400 NA ND|NA ND| NA NDI — 300

M — sucking mice
CC — cell cuiture (IB-RS-2)
! — no virus detected
2 — log ;, MLD/m¢
% — log,, TCID;ymE

security stable, were bled and screened for anti-
bodies to SAT-1, -2 and -3 viruses. Thereafter
approximately 600 R. zambeziensis nymphae were
allowed to feed on the ears of the steers, according
to the method described by Neitz, Boughton °
Wallters (1971). After allowing a 2 d period for t
nymphae to attach, the steers were inoculated in-
tradermalingually with the BOT 1/77 strain of FMD
virus (SAT-1). An inoculum of 0,2 m¢ containir~
10°% cattle infective doses was injected in 2 sites -
the tongue of each steer. The steers were bled da
for 6 d after virus inoculation to monitor levels or
viraemia which are shown in Table 1.

The engorged nymphae of R. zambeziensis
detached irregularly and were collected daily for
4 d, starting the day after inoculation of the stee

with the virus (Fig. 1). When all the engorged nyi+-
phae had been collected they were pooled and
divided randomly into batches of 50 ticks, each of
which was placed in a glass vial and maintained in
an acaridium at 26 °C and 75 % relative humidity.

The level of infectivity in the pooled nymphae aft..
they had all detached was established by grinding
up 400 nymphae with a pestle and mortar in phos-
phate buffered saline, pH 7,4, to produce a 10%
suspension. This suspension was filtered and
titrated in sucking mice and IB-RS-2 cell cultures.
Titres of 102° MLD., and 10"? TCID,, per tick were
obtained (Table 2, Day 6).

Two cattle were inoculated intradermalingually in
sites with 0,2 m¢f of the tick suspension prepared ~-

0 2 3 4 5 6 7

TPT — titre (log MLLD,, or TCIDy,) per tick
NT — number of ticks tested

— — novirus detected

NA — not applicable

ND — not done

+ — virus recovered but not titrated

Day 6 and a further 10 mé of the suspension admin-
istered intramuscularly in each animal in divided
doses. Typical FMD lesions were observed in both
animals 48 h later and the SAT-1 virus was reco-
vered from lesion material collected from both
cattle.

A suspension was prepared from 50 engorged
nymphae 7 d after infestation and titrated in sucking
mice and IB-RS-2 cells. Virus titres of 10" MLDy,
and 10'? TCID,, were obtained. This procedure
was repeated on Days 11 and 13 after infestation,
but no virus could be detected in either group of
ticks (Table 2).

A pool of engorged nymphae was maintained in the
acaridium for a period of 30 d, during which time
they moulted. Two hundred of these newly moulted
adults ticks were used to prepare at 10 % suspen-
sion as previously described. Two cattle were inoc-
ulated intradermalingually in 2 sites with 0,2 m¢f of
this suspension with an additional 10 m¢ injected
subcutaneously into each animal. Daily clinical
examination of the cattle over a 2-week period
showed no evidence of FMD infection, nor could a
serological response to SAT-1 virus be detected 3
weeks later.

Finally, newly moulted adult ticks were assessed for
their ability to transmit FMD to cattle 30 d after
detachment by placing 100 newly moulted individu-
als into each of 2 ear bags which were attached to
the ears of 2 cattle. Most of these adult ticks had fed

Days
11 13 36

Infestation Inocuiation
of catle of cattie with
with tick  FMD virus
nymphae

Tick detachment

FIG. 1 Flow diagram depicting the sequence of events in this
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when they were examined 1 week later. Daily clini-
cal examination for 14 d reve 3d no evidence of
FMD infection and no serological response was
detected by virus neutralization tests conducted 3
weeks after attaching the ear bags to the cattle.

Results from this experiment indicated that FMD
virus survived for at least 3 d, but lessthan 7 din A.
zambeziensis nymphae. Although the epide-
miology of FMD in southern Africa has not yet been
completely elucidated, we conclude that it is un-
likely that R. zambeziensis is able to transmit FMD
virus.
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