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ABSTRACT
Laboratory colonies of Amblyomma variegatium nymphae were established by

incubating thirty fully and eighteen partially engorged female ticks collected from
sedentary herds in Zaria. They were incubated at 28°Cand 80% relative humidity. Pre-
oviposition periods ranged from 7 to 10 days (mean 8.5+ 1.5) and 9 to 11 days (mean
10±1.0) for the fully and partially engorged ticks respectively. The eggs maintained
under the same incubation conditions hatched 'between 40-43 days (mean 41.5 +1.5) and
40 to 59 days (mean 49±9.5) post oviposition for the fully and partially engorged ticks
respectively. The larvae were infected by feeding them on a heartwater infected goat using
ear bags. The resultant nymphae transmitted heartwater to susceptible goats after 11 and
52 weeks, of preservation in the incubator maintained at WOC and 80% relatively humidity.

INTRODUCTION
Cowdria ruminantium is transtadially transmitted with either the larval or the

nymphae state of Amblyomma variegatum acquiring the infection and are subsequently
transmitted by the succeeding stages (Uilenberg, 1983). In transmission studies or in tick-
derived vaccine production such immature stages are required. They are usually reared
in the laboratory to ascertain their cleanliness starting with the engorged female ticks
(Ilemobade, 1976) which are incubated at a given temperature and relative humidity for
oviposition, hatching and the moulting of the larval and nymphae stages. Laboratory
infection of the various stages of the tick with C. ruminantium is usually accomplished by
feeding them on heartwater infected animals (Bezuidenhout, 1981). There are varied
reports as regards the longevity of infected Amblyomma variegatium especially the nymph
and the duration of infectivity of the ticks in the preserving incubator (Vander Merwe,
1919). The work reported here is meant therefore to determine the ability of infected
nymphae maintained for certain period of time in the incubator to transmit C. ruminantium
(Jaj, stock) to susceptible animals.
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MATERIALS AND METHODS
Fony eight partially and fully engorged female A. variegatium ticks were carefully

removed from cattle, sheep and goats in traditionally managed and government sedentary
herds aroond Zaria using hand forceps. The ticks were brought to the laboratory, cleaned
with brush and water to remove surface dins and dried with filter papers. Each tick was
put into labelled glass tube stoppered with moistened cotton wool and incubated at 28°Cand
80~ relative humidity (Ilemobade, 1976).

Seven days post incubation, smears were made of the haemolymph that oozed out
from cut tarsal the tips of their tarsals were carefully cut with tips on labelled slides
(haemolymph coagulates quickly preventing the cut legs from infection and death of the
ticks). TIle smears were allowed to dry • fixed in absolute methanol, stained with Giemsa
and examined under the microscope for rickettsial bodies as' described by Burgdorfer
(1970).

After oviposition and hatching. the larvae were transferred at two weeks old. to an
incubator 180C and 80% relative humidity to reduce their metabolism.

A savanna brown buck that has been screened and found negative for blood and
intestinal parasites on three occasions was intravenously inoculated with 2ml of
cryopreserved Cowdria ruminanuum (Jaji stock) and the same time the ears were shaved,
washed with soap and water (plate I). A small bag made of white cloth was fixed to each
ear as described by Anon (1989). The incubated larvae were introduced into the bags on
the days 4,5, 6 and 8 post inoculation (Table 1). Engorged larvae that dropped into the
bags when the goat reacted at a pyrexia of 400c were harvested, cleaned and incubated at
28°Cand 80% R.H to moult to nymphae.

The resultant nymphae were transferred to an incubator maintained at 180C and
80~ R.H for preservation. Two parasite - free goats which had been pre-conditioned for
three weeks in arthropod free pen infested with some of the preserved nymphae after
eleven' weeks of preservation. Another group of two goats which were similarly
maintained were also infested using some of the incubated nymphae after fifty two weeks
of preservation.

Plate I: A savanna brown buck attached with earbags for feeding A. variegatum and
transmission of Cowdria ruminantium

l
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Table 1: Experimental infection ofA. variegatum larvae with Cowdria rumbuJ1IIlum (J~llsolate)

Post inoculation
Temperature °C Activity

(Days)
Experimental goat

1 38.0 Animal infected with 2ml of stabi1ate

2 36.7 Ear bags attached to both ears

3 37.1 -

4 38.2 Larvae introduced into the right ear bag

5 38.2 Larvae introduced into die left ear bag

6
37.8 Another batch of larvae introduced into die right ear bag

7 38.0 -
8 38.0 Forth batch into left ear

9 38.1 -

10 39.0 -

11 39.1 Engorged larvae harvested and discarded

12 39.2 -

13 40.0 Larvae harvested and retained

14
41.3 Engorged larvae harvested and retained and the animal

treated

15 39.7 -

16 - Animal died

The challenged animals were monitored on each occasion by taking the rectal
temperaturesearly in the morning and other physical examinations. Blood samples were
taken twice a week, thin blood smears made, stained with Giemsa and examined for
parasites. Febrile reactions were either curtailed using long acting oxytetracycline
(Terramycin LA Pfizer pic at 20mg/kg) or left untreated Giemsa stained brain squash
smears were made from animals that died and examined under the microscope using the
immersion oil objective.
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RESULTS
The pe-oviposition and pre-larval periods of the incubated engorged female ticks

varied. Fully and the partially engorged ticks oviposited from 7 to 10 days (mean
8.5+ 1.5) and 9 to 11 days (mean 10+ 1.0) respectively. Examination of the haemolymph
smears did not reveal rickettsial bodies in the haemocytes. The hatching periods of the
eggs of the fully and the partially engorged ticks varied from 40-43 days (mean 41.5±1.5)
and 40 to 59 days (mean 49.5+9.5) for the former and the latter respectively. In addition,
the larvae that originated from the partially engorged ticks were weak and most of them
died before they could be used for further studies. The survivors showed poor attachment
ability during subsequent t transmission experiments. The harvest of detached engorged
larvae began 7 days after having been introduced into the earbags. An estimated four
thousand, two hundred engorged larvae were collected during pyrexia.

The two goats that were infested with the eleven weeks old infected nymphae
reacted with febrile response of 40°C and 4O.5OCon days 9 and post challenge. The rectal
temperature rose to 410C on the second day. One of the goats that was treated recovered
but the untreated goat died on the fourth day of reaction after showing some nervous signs
such as staggering, nystagmus, recumbency and pedaling of hind limbs. The brain was
positive for C. ruminantium colonies with densely packed granules. The goats that were
infested with the nymphae at 52 weeks old also reacted at 10 and 12 days post infestation
(pi). A maximum rectal temperature of 41.2°C was attained three days pi. One of the
goats that was not treated died 5 days post reaction with less prominent nervous signs.
The brain capillary had C. ruminantium with conspicuous large loosely packed granules
in the endothelial cells of the brain capillaries. No parasite was found in Giemsa stained
thin blood smears.

DISCUSSION
Pre-oviposition periods seemed to have been influenced by the level of feeding of

the ticks based on the observations from this study. The level of feeding could have also
been affected by the management practices of each farm. The traditionally managed farms
do not institute acaricidal tick control program as practised in government farms. Induced
resistance to ticks by animals in such farms due to repeated infestations could occur (Latif
et al 1988). One of the likely consequences might be reduced rate of feeding which could
affect oviposition and hatchability.

The oviposition and hatching periods of the fully engorged ticks conformed with
the observations of IIemobade (1976). The findings from this study showed that engorged
A. variegatum females and their larval progenies are probably better than the partially
engorged ticks for transmission studies because of the shorter pr-oviposition period and
emergence of active larval progenies.
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The pr-screening of the ticks using the haemolymph tests could have been done
with more sensitive tests such as serology (Viljoen et al. 1988) and De-oxyribonuleic acid
(DNA) probe (Yunker et al, 1993). The equipment for such tests were however not
available locally. Moreover, since C. ruminantium and most other haemoparasites that A.
variegatum transmit are usually not transmitted transovarially (Uilenberg, 1983), the larvae
obtained from the engorged ticks are therefore clean of infections in most cases.

The larvae that engorge and dropped into the bags prior to pyrexia of the infected
animals were discarded as they have been reported not infective (Benzuidenhout, 1987),
However, Barre et al (1987) and Ilemobade and Leefiang, (1987) noticed that infections
can be acquired when ticks feed on sub-clinically infected animals and immune animal s
after re-infection. Infections acquired from this category of animals may not be as high
as those from reacting animals, which probably is the period of high rickettsiaemia when
feeding ticks can easily pick infections.

The infected nymphae were still infective after one year of preservation. This has
a lot of advantages in developing countries where storage facilities are poor. Labour is
also saved as the need to rear and infect ticks frequently for transmission purposes does
not arise.

The longevity of the unfed infected nymphae makes them effective reservoirs o:'
the parasites and explains probably, the occurrence of Cowdriosis all the year round If

endemic areas (LawaI et al, 1992). The ability of the infected ticks to retain infectivity
for a long time is expected to facilitate the attainment of endemic stability and therefore
reduce the incidence of clinical disease. However, it has been observed (Uilenberg, 1983)
that infection rates in the vectors are low and the age resistance period within which the
animal can be harmlessly infected is very short. An endemically stable situation for
cowdriosis is therefore difficult to realise under the field situations. Thus there are
reported cases of heart water in several farms.
. One of the significance of the findings that the parasite can survive in ticks for a
long time lies in the ability to transport the parasite in infected ticks within and outside the
country without recourse to dry ice or liquid nitrogen.
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