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Rhipicephalus simus was, for the first time, experimentally proven to be a transovarial vector of 
Babesia trautmanni of domestic pigs. The nymphal and adult progeny of experimentally infected female 
ticks transmitted the infection to 2 susceptible splenectomized pigs. Features of the infection included a 
prepatent period of 6-8 days post-tick infestation, a febrile reaction for 3 days and a maximum parasi
taemia score of 15 (more than 6 parasites per 300 red blood cells). Other clinical signs in both pigs were 
mild inappetence and listlessness. Both pigs recovered without any antibabesial therapy. 

INTRODUCTION 

Porcine babesiosis, caused by Babesia traut
manni, was first recorded in Russia by Dementjew in 
1911 (cited by Knuth & Du Toit, 1921 ). The first 
record in Africa, accompanied by a detailed descrip
tion of the parasite, was by Trautmann, who studied 
the condition in Tanzania in 1914 (Knuth & Du Toit, 
1921 ). 

In southern Africa 3 outbreaks of porcine babesio
sis have been reported in domestic pigs: in Zim
babwe (Lawrence & Shone, 1955); near the Pan
gala river in the south-eastern Transvaal (Henning, 
1956); and in 1958 in the Soutpansberg district in 
the northern Transvaal (Naude, 1962). 

Although various tick species have been listed as 
possible vectors, based on circumstantial evidence 
alone, only one report could be found which 
described the successful transovarial transmission 
of the parasite by Rhipicephalus turanicus (Kurcha
tov & Markov, 1940, cited by Neitz, 1956). 

It has been speculated that the bushpig (Potamo
choerus porcus) and warthog (Phacochoerus 
aethiopicus) can act as reservoirs of the parasite. 
Shone & Philip (1960} have shown that the African 
bushpig is susceptible to B. trautmanni. Blood 
smears examined from warthogs from the eastern 
Transvaal Lowveld (Horak, Boomker, DeVos & Pot
gieter, 1988) and Pilansberg Game Reserve, 
Boputhatswana (Stewart, Keffen, McCrindle, Dun
can & De Waal, 1992), were negative for B. traut
manni. However, 7 out of 20 serum samples col
lected from warthogs were positive for B. trautmanni 
antibodies in an indirect fluorescent antibody test 
(Stewart eta/., 1992). 

While bushpigs prefer forests, thickets, riparian 
undercover, reed beds or heavy cover of tall grass, 
warthogs frequent open ground, grassland, flood
plains, vleis and open areas around waterholes and 
pans. Both have a fairly limited distribution in South 
Africa, including parts of the northern and eastern 
Transvaal, eastern Natal and eastern Cape Pro
vince. In the rest of the Afrotropical region they are 
widespread in suitable habitats, often in close asso-
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ciation with farming areas (Smithers, 1983). Bush
pigs are nocturnal, omnivorous and usually root and 
browse for food. Warthogs, on the other hand, are 
diurnal vegetarians living predominantly on annual 
and perennial grasses. 

The susceptibility of warthogs and bushpigs to 
B. trautmanni, the serological evidence of their 
infection and their distribution would suggest that 
B. trautmanni is probably endemic in large parts of 
the Afrotropical region. 

This report describes the transovarial transmis
sion of B. trautmanni by the nymphal and adult 
stages of Rhipicephalus simus. 

MATERIALS AND METHODS 

Experimental animals 
Three susceptible Large White pigs, 8 weeks old, 

were obtained from the breeding unit of the Veteri
nary Research Institute (VRI}, Onderstepoort. They 
were splenectomized and kept under strict tick-free 
conditions during this study. 

Babesia trautmanni isolate 
A blood stabilate of Babesia trautmanni, prepared 

in 1982 from a naturally-infected domestic pig from 
a small holdig near the VRI, was used to infect Pig 
2204. Nine me of the thawed blood stabilate was 
injected intravenously, using the great auricular ear 
vein. 

Rhipicephalus simus feeding and maintenance 
The Louis Trichardt strain of Rhipicephalus simus 

(a 3-host tick), maintained in the laboratory by feed
ing all stages on rabbits, was used in this study (Pot
gieter & Van Rensburg, 1987). All non-feeding 
stages were maintained in an acaridarium at 25 oc 
and 85% relative humidity. 

For the purpose of this study larval ticks, and 
sometimes nymphae, were fed on rabbits in plastic 
containers according to the method described by 
Heyne, Elliott & Bezuidenhout (1987). During the 
transmission studies both nymphal and adult stages 
were fed in calico bags on the backs of the pigs. To 
secure a calico bag to a pig the bristles on its lumbar 
region were shaved with an electric hairclipper and 
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the bag was then glued to the clipped area with a 
contact adhesive. 

Babesia trautmanni infection 
Blood smears, thick and thin, were made daily 

and quantified as described by De Waal & Potgieter 
(1987) . Rectal temperatures were taken daily · 
between 08:00 and 10:00. 

Infection and transmission of Babesia trautmanni 
On Day -1 pre-infection, 35 R. simus adults (1 0 

males, 25 females) were used to infest Pig 2204. 
The engorged female ticks were collected and 
treated as described by De Waal & Potgieter (1987). 
Between Days 5-13 post -engorgement these 
female ticks were screened for B. trautmanni infec
tion. A leg of each tick was amputated and haemo
lymph smears were prepared, as described by Burg
darter (1970). The smears were air-dried, fixed in 
methanol, stained with 10 % Giemsa's stain tor 35 
min and examined for the presence of kinetes of 
B. trautmanni. Twenty-four days after hatching, the 
progeny of 2 of these female ticks were fed on a 
rabbit. The engorged larvae were collected and 
allowed to moult in the acaridarium. Thirty-five days 
after moulting, 100 nymphae were used to infest · 
susceptible Pig 2200. The engorged numphal ticks 
were collected and allowed to moult. 

To determine the potential ot' adult ticks to 
transmit the infection, 200 R. simus nymphae (from 
the larval progeny of the 2 females above) were fed 
on a rabbit 4 months after moulting. The engorged 
nymphae were collected and allowed to moult. 
Twenty-five days after moulting 40 adult ticks (1 0 
males, 30 females) were used to infest susceptible 
Pig 2224. The engorged female ticks were collected 
and allowed to lay eggs. 

RESULTS 

Infection of ticks with B. trautmanni 
Pig 2204 developed a patent B. trautmanni para

sitaemia on Day 3 after infection with the blood sta
bilate. A patent parasitaemia was recorded tor 9 
days during which the parasite score varied between 
1 and 15 (parasites detected in thick blood smear 
only = 1; more than 6 parasites in a field of 300 red 
blood cells = 15). The first rise in temperature was 
detected on Day 7 with a peak of 40,9 oc on Day 12. 
Twenty-one engorged female ticks were collected 
on Days 6-10 from this pig. All the haemolymph 
smears made from these engorged females were 
negative for B. trautmanni kinetes. 

Transovaria/ transmission by R. simus from adult to 
nymphae 

Approximately 300 engorged larvae were col
lected from the rabbit 5-7 days after infestation. A 
total of 60 engorged R. simus nymphae were reco
vered from Pig 2200 between Days 4 and 6. The fi rst 
B. trautmanni parasites were seen in the thick blood 
smears on Day 8 post-infestation. A febrile reaction 
that persisted tor 3 days was recorded on Day 13, 
the highest rectal temperature recorded being 40,9 
oc. The maximum parasitaemia recorded was a 
score of 10 (1-6 parasites in a field of 300 red blood 
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cells) on Day 13 post-infestation. The splenecto
mized pig recovered without treatment. 

Transovarial transmission by R. simus from adult to 
adult 

One hundred and fifty engorged nymphae were 
collected from the rabbit 4 days after infestation. A 
total of 28 engorged R. simus females were col
lected from Pig 2224 from Days 6-12 post-infesta
tion. The first B. trautmanni parasites were seen in 
the thick blood smear on Day 6 post-infestation. A 
febrile reaction (maximum 40,3 oq was first re
corded on Day 8 and persisted tor 3 days. The maxi
mum parasitaemia was a score of 1 0 from Days 
8-14 post-infestation. The splenectomized pig reco
vered without treatment. 

DISCUSSION 

As far as is known our findings represent the first 
evidence that R. simus can act as a transovarial 
vector of B. trautmanni. R. simus has been reco
vered from warthogs in northern Namibia (Horak, 
Biggs, Hanssen & Hanssen, 1983), the eastern 
Transvaal (Horak et a/., 1988; Boomker, Horak, 
Booyse & Meyer, 1991) and Pilansberg National 
Park (Stewart et a/., 1992), and from bushpigs in 
Natal (Horak, Boomker & Flamand, 1991 ). R. simus 
was frequently encountered on domestic pigs in 
Zimbabwe (Shone & Philip, 1960). In South Africa 
they were obtained from clinically affected animals 
(Naude, 1962). 

T,he immature stages of R. simus feed on rodents 
(Norval & Mason, 1981) while the adult stages seem 
to prefer monogastric animals such as Burchell 's 
zebra, carnivores, warthogs and bushpigs rather 
than ruminants (Horak eta/., 1988; Boomker eta/., 
1991 ). 

B. trautmanni infections in pigs in South Africa are 
not of major importance since commercial farmers 
house pigs under intensive conditions and they are 
rarely allowed to roam outside. However, in some 
places pigs are allowed to roam around in search of 
food, as they do in rural areas in Africa. Under such 
conditions the incidence of babesiosis may be 
highe,r because the domestic pigs may become in
tested with infected ticks from bushpigs or warthogs 
frequenting the same area. 

The milpness of the infection, even in splenecto
mized pigs, is in accordance with observations by 
other workers (Nardi , 1954; Lawrence & Shone, 
1955; Naude, 1962; Dipeolu, Majaro & Akinboade, 
1982; Dipeolu , Otesile, Adetunji & Fagbemi, 1983). 
Apparently disease outbreaks usually occur when 
the animals are stressed by other conditions such 
as concurrent Eperythrozoon suis infection (Di
peolu, Otesile, Fabemi & Adetunji , 1983), helminth 
infestations (Dipeolu & Sellers, 1977), poor nutrition 
(Naude, 1962) or Trypanosoma simiae infection 
(Ocholi , Ezeugwu & Nawathe, 1988). 
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