


MATERIALS AND METHODS

Ticks

Engorged female /. rubicundus were collected in the
field from sheep on the farm “Preezfontein” in the
Fauresmith district of the Ore je Free State during
July 1990. These ticks were placed in 10-mi glass
vials, plugged with cotton wool and kept in total dark-
ness in a temperature-controlled cabinetat 25+ 1 °C
(86 =4 % RH) to oviposit. Afterthe eggs had hatched,
the larvae were maintained in the dark at 20 = 1 °C
(86 = 4 % RH). Larvae were fed on caged E. myurus
kept in a temperature-controlled cabinet at 20 = 1 °C
(12L:12D light regime). After detachment the ticks
were collected and maintained in darkness at 25 =
1 °C (86 = 4 % RH) until they moulted. Nymphs were
maintained under similar conditions.

Hosts

Four subadult E. myurus were captured during Janu-
ary 1990 in the Bloemfontein District. The mean mass
of these elephant shrews was 1,12 (S.D. = 1,21 g),
so they were probably born during December 1989.
Rock elephant shrews breed only from November to
March (Van der Horst 1946; Tripp 1972). These four
animals were assumed to be immunologically naive
interms of exposure to /. rubicundus since larvae are
active from March to September and nymphs from
May to November (Fourie et al. 1992).

Theelephantshrews were individually housed in plas-
tic cages and acclimated for two months in an envi-
ronmental room at 20 = 1 °C (43 = 4 % RH) with a
photoperiod of 12L:12D before they were infested
with ticks. Water and food (puppy food, stage 2 with
Vitagen, Epol, South Africa) were provided ad /ib.

Infestation procedure

Infestation levels of 100 larvae and 50 nymphs were
initially used. These numbers approximated natural
burdens (Fourie et al. 1992). Three sequential infes-
tations with 100 larvae, 2—3 weeks apart, were made.
The ticks were placed on the backs of the elephant
shrews withthe aid ofasmalipz tbrush and allowed
to feed at a temperature of 20 = 1 °C and a photo-
period of 12L:12D. The floor of each cage consisted
of wire mesh which allowed detached ticks to fall
through. These ticks were collected daily from water-
filled trays placed beneath each cage. They were
dried, counted and subsequently weighed on a
Sartorius single-pan balance to the nearest 0,01 mg.
Engorged larvae (n = 20 for each batch) were put into
10-mf glass vials plugged with cotton wool. These
were placed inside a high-hui ity container in a
temperature-controlled cabinetat25+1 °C (86 +4 %
RH) inthe dark. Weekly observations were made until
the first larvae moulted, followed by daily observa-
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tions, and the success rate of mouiting was recorded
once all the larvae had either moulted or died.

Similar procedures were foliowed when the same
four elephant shrews were infested with 50 nymphs
on each ofthree consecutive occasions at intervals of
3-4 weeks. This was done 2 months after the last
infestations with larvae.

Since infestation levels above a certain threshold
level are necessary to stimulate an immunogenic
response (Dineen 1963), the whole procedure was
repeated immediately after the completion of the ini-
tial infestation programme, with 300 larvae and 200
nymphs per individual per infestation, respectively.

Allticks were 2—3 weeks old at the commencement of
the experiments.

RESULTS

The engorgement, moulting success and engorge-
ment masses of the larvae and nymphs of /. rubicun-
dus on the artificially-infested elephant shrews are
summarized in Tables 1a and b. Engorgement suc-
cess for both larval infestation levels (100 and 300
larvae) remained above 80 % and moulting success
above 95 %. There was no indication of a decreasein
engorgement mass between consecutive infesta-
tions. An ANOVA test indicated that there were no
statistically significant differences (P > 0,05) between
the different infestations for any + the parameters
measured. However, significant difterences (Student
t-test; P < 0,05) were recorded between engorge-
ment success of larvae at the low (100) and at the
high (300) infestation levels (Table 1a). This was also
true for the nymphs (Table 1b).

The engorgement success of nymphs (Table 1b) was
significantly lower (Student t-test; P < 0,05) than that
of larvae. The values varied between 74 and 79 % for
infestations with 50 nymphs and 67 and 74 % for
infestations with 200 nymphs.

The engorgement times (i.e. the time from infesta-
tion to the first detaching tick) for larvae and nymphs
were 3—4 d and 4-5 d, respectively. The detachment
periods (i.e.the period from the first to the last detach-
ing tick) was 2—3 d for larvae and 3—4 d for nymphs.
Boththe engorgementtimes and detachment periods
remained stable during the entire experiment.

DISCUSSION

This study indicates that the immature stages of /.
rubicundus do not induce an effective immune re-
sponse in their natural hosts, E. myurus. Laboratory
rabbits, however, develop effective immunity to the
feeding of both larvae and nymphs of /. rubicundus
(Arthur M. Spickett, personal communication 1992).
Nymphs feeding on rabbits may induce paralysis at
an infestation level of about 200 ticks per animal
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