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ABSTRACT

BLOUIN. E. F. & DE WAAL. D. T.. 1989. The fine structure of developmental stages of Babesia
caballi in the salivary glands of Hyalomma truncatum. Onderstepoort Journal of Veterinary Research. 56,

189-193 (1989).

The development of Babesia caballi in the salivary glands of Hyalomma truncatum was studied at
the electron microscopic level. Kinetes were first observed in the salivary glands of ticks on Day 2 of tick
feeding and on each subsequent day of feeding until engorgement on Day 8. Sporogony appeared to
involve the formation of cvtomeres. After continued nuclear division. sporozoites formed when individ-
ual rounded nuclei were incorporated into portions of cytoplasm. Sporozoites were first observed on
Day 4 of tick feeding and contained tvpical Babesia spp. organelles with a polar ring and up to 4
rhoptries. spherical bodies. a nucleus. mitochondria. endoplasmic reticulum and micronemes. The
infection rate in the ticks was approximately 80 %.

INTRODUCTION

Babesia caballi is one of the 2 species which cause
equine babesiosis in the Republic of South Africa.
Nuttall & Strickland (1912) identified both Babesia
equi and B. caballi as causative agents of the disease
and indicated that each produced a different clinical
syndrome. Although Neitz (1956) listed 9 species of
ixodid ticks which may serve as vectors of B. caballi,
there is a paucity of information regarding both the
parasite and its vectors.

The efficiency of the different tick species in the
transmission of B. caeballi may vary considerably.
Holbrook. Anthony & Johnson (1968) reported
that, although Dermacentor nitens was shown to be a
vector. only a small percentage of ticks became in-
fected. Neitz (1956) indicated that some vectors of
B. caballi could remain infective for at least 2 gener-
ations without feeding on an infected animal, while
others maintained an infection for only 2 successive
life cycle stages of the same generation.

Hyalomma truncatum occurs on both wild and do-
mestic animals and has a wide distribution in South
Africa (Howell, Walker & Nevill. 1978). Recent la-
boratory studies have established H. truncatum as a
vector of B. caballi and indications are that it is an
efficient one (De Waal. 1989).

There have been a number of light microscopic
studies of B. caballi in its respective tick vectors
(Tsaprun, 1941, 1952, 1954; Shepelev. 1942; Abra-
mov, 1955, as cited by Holbrook et al., 1968). Mehl-
horn & Schein (1984) have reviewed a number of
electron microscopic studies on several other Babe-
sia sg)p. in their vectors which show differences in
developmental patterns. The present study reports
on the observations made of B. caballi in the salivary
glands of H. truncatum.

MATERIALS AND METHODS

Infection of ticks

One hundred adult H. truncanon maintained in
the laboratory for several generations were fed on
the shoulder region of a horse (De Waal & Pot-
gieter, 1987) which received 250 m/ of blood intra-
venously from a horse with a natural infection of B.
caballi. At the time of tick feeding the parasitaemia
was so low that it could only be detected in thick
blood films. The engorged adults were placed in an
acaridarium to lay eggs and were maintained at 26 °C
and 85 % relative humiditv. after the methods of
Neitz. Boughton & Walters (1971). Infected female
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ticks were identified by finding kinetes in Giemsa-
stained haemolymph smears obtained during egg
laying. The ensuing larval and nymphal stages of
infected ticks were fed on rabbits and maintained as
described above.

Transmission of the parasite

After moulting. approximately 100 ticks of the
subsequent adult generation were fed on a suscep-
tible horse. Five to 10 ticks were collected daily.
beginning with the day of infestation (Day 0) until
engorgement on Day 8 post-infestation and pre-
pared for electron microscopy.

Electron microscopic techniques

Haemolymph samples were collected from the
haemocoel ot engorged female ticks with a micro-
litre syringe' and released into cold 2 % glutaralde-
hyde in 0,2 M sodium cacodylate buffer with 0.5 %
sucrose (pH 7.4) and centrifuged at 15 000 g for 3
min. After spinning. fresh glutaraldehyde was added
to the pellet.

After collection, each tick was submerged into a
similar solution of cold 2 % glutaraldehyde and its
dorsal exoskeleton was removed. The salivary
glands were dissected out and transferred to fresh 2
% glutaraldehyde. The glands and haemolymph },)el-
let were post-fixed in 2 % osmium tetroxide in 0.2 M
sodium cacodylate buffer. dehydrated in a graded
ethanol series. passed through propylene oxide as a
transitional solvent and embedded in Polarbed-.

Thick sections of 1 um were cut and stained with
Mallory's stain after Richardson. Jarret & Finke
(1960) for light microscopic viewing.

Ultrathin sections (silver reflective) were cut on a
Reichert-Jung ultramicrotome and stained with ura-
nyl acetate and lead citrate (Venable & Coggeshall.
1978). Sections were viewed with a JEOL JEM
1200EX electron microscope.

RESULTS

Infection of ticks and subsequent transmission of the
parasite

The horse that received the inoculation of B.
caballi infected blood underwent a mild clinical reac-
tion and spontaneously recovered. The prepatent
period was 11 days post-inoculation and a parasitae-
mia could only be determined in thick blood films
during tick feeding. Positive haemolymph smears
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cleate syncytium is also seen in Babesia equi (Molt-
mann, Mehlhorn, Schein, Voigt & Friedhoff, 1983)
and Babesia microti (Karakashian, Rudzinska,
Spielman, Lewengrub, Piesman & Shourkrey,
1983). The developmental stages identified as cyto-
meres in this study were a consistent feature and no
continuity of parasite cytoplasm could be seen in the
many infected acini examined. No distinct clefts con-
taining host cell cytoplasm and organelles could be
detected between the cytomeres and it is possible
that the expanding sporont mass was folded over
itself. The possibility of multiple infections also
exists, but the large number of these groups of cyto-
meres observed in numerous acinar cells of many
ticks and the absence of multinucleated stages make
it seem unlikely that each developed from an indi-
vidual kinete.

The formation of sporozoites appeared to be more
of a segmentation of individual nuclei rather than as
a peripheral protrusion from a multinucleated spo-
ront. Potgieter & Els (1977) reported that during the
sporogonic cycle of Babesia bigemina in tick salivary
glands, membranes enclosed individual daughter nu-
clei forming immature sporozoites. The segmenta-
tion seen in B. caballi may simply be the result of the
compact nature of the sporont mass.

The rickettsia-like organisms observed are thought
to be arthropod-associated symbiotic rickettsia, as
the ticks have been maintained in the laboratory on
rabbits and sheep for many generations. Without
serological and biochemical evaluation the exact na-
ture of these organisms could not be determined.

This report constitutes some preliminary observa-
tions on the sporogonic cycle of B. caballiin H. trun-
catum. Although a basic pattern of development has
been observed, further observations are needed par-
ticularly to verify the formation of true cytomeres.
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