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The development of Babesia occultans in the salivary glands of adult Hyalomma marginatum rufipes was
studied with the electron microscope. Sporogony involved a process of multiple fission in which sporozoites
formed from the periphery of a polymorphous sporont. Different stages of development were found concurrently
in individual acini as well as within individual acinar cells. Mature sporozoites were found on Day 3 post-tick

attachment and measures 3,0~3,5 X 1,5 um. The agi

Micronemes were concentrated anteriorly and 1 or

cal complex consisted of a polar ring and 4-6 rhoptries.
spherical bodies were identified in each sporozoite. The

general pattern of development was similar to that described in several other Babesia spp. but distinct morpho-

logic differences were noted.

INTRODUCTION

Until recently, Babesia bigemina and Babesia bovis
were the 2 Babesia spp. known to infect cattle in South
Africa. Both are transmitted to cattle by ticks of the
genus Boophilus (Potgieter & Els, 1976; 1977) and they
continue to be of economic importance to the cattle
industry (De Vos, 1979). In 1981, Thomas & Mason
isolated a previously undescribed Babesia sp. from
Hyalomma marginatum rufipes ticks collected from
cattle in the Northern Transvaal. They subsequently
transmitted it to susceptible cattle. The piroplasms were
morphologically similar to both B. bovis and B. bige-
mina but produced only mild clinical reactions even in
splenectomized animals. Gray & De Vos (1981) deter-
mined that this species was serologically distinct from
other Babesia spp. in S~ Africa and had a wide dis-
tribution within the counuy. They subsequently named
the organism Babesia occultans. Recent investigations
at this institute into the serological relationship of B.
occultans to B. bigemina and B. bovis indicate that
there may be significant cross reactivity between certain
strains of the 2 pathogenic species and B. occultans
(M. P. Combrink, unpublished data, 1987). This has led
to some confusion regarding the status of this new spec-
ies. Investigations are currently under way to elucidate
the antigenic relationship between B. occultans and
these other species.

In this study the ultrastructural features and devel-
opment of B. occultans in its tick vector was investi-
gated. The development of B. bigemina and B. bovis in
their tick vectors has been previously described (Pot-
gieter & Els, 1976; 1977). The development of B. equi
in the related tick species Hyalomma anatolicum anat-
olicum and Hyalomma anatolicum excavatum has also
been described by Moltmann, Mehlhorn, Schein, Voigt
& Friedhoff (1983). This study was conducted to deter-
mine the pattern of development at the ultrastructural
level of B. occultans and relate it to that described in
other Babesia spp.

METHODS AND MATERIALS
Infection of ticks

A splenectomized bovine was inoculated with 5 m€ of
a B. occultans blood stabilate collected from a tick-in-
fected bovine carrier. Beginning on the day of inocula-
tion, the animal was injected with 0,05 mg/kg of corti-
costeroids' for S days to enhance the development of a
?arasitaem@a. Uninfected, adult H. m. rufipes, isolated
rom a bovine in the Potgietersrus area and maintained at
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this institute since 1985 were fed on both ears of the
parasitaemic bovine. The highest parasitaemia during
tick feeding was 0,34 organisms per 100 red blood cells.
Engorged female ticks were collected and allowed to lay
eggs. Infected ticks were identified through the detection
of parasites in Giemsa-stained haemolymph smears. The
larvae and nymphae were fed on rabbits and engorged
nymphae were allowed to moult. The subsequent adults
were fed on a clean, susceptible bovine and, beginning
with unfed adults, were collected on each day of feeding.
Tissues were collected and fixed for electron micro-
scopy, as described below. Clean, adult H. m. rufipes
were fed on a non-infected bovine and ticks were col-
lected on each feeding day as controls.

Electron microscopic procedures

Immediately after collection, the ticks were dissected
in RPMI 1640 medium’ and the salivary glands were
removed and placed into cold 2 % glutaraldehyde in 0,2
M sodium cacodylate buffer with 0,5 % sucrose (pH
7,4). The glands were post-fixed in 2 % osmium tetro-
xide in 0,2 M sodium cacodylate buffer, dehydrated in a
graded ethanol series, passed through propylene oxide as
a transitional solvent and embedded in Dow Epoxy Resin
(DERY). Thick sections of lum were cut and stained with
Mallory’s stain, according to Richardson, Jarret & Finke
(1960) and examined for parasitic stages with a light
microscope. Ultrathin sections (silver reflective) were
cut on an ultramicrotome with a diamond knife and
placed onto 300 mesh copper grids. The sections were
stained with uranyl acetate and lead citrate (Venable &
Coggeshall, 1978) and viewed with a JOEL
JEM1200EX electron microscope.

RESULTS

The first kinetes were observed in the salivary glands
on Day 3 post attachment. They were located in granular
acinar cells and were bounded by a pellicle composed of
an outer plasmalemma and a dense inner layer (Fig. | &
2). The first stages to be identified were spherical forms
enclosed within a double-unit, membraned, parasitopho-
rous vacuole. Folded forms which appeared to be elong-
ated and tapering were also seen (Fig. 1). Kinetes then
became more spherical in shape and were found in direct
contact with the host cell cytoplasm (Fig. 2). No tran-
sitional stages demonstrating the fate of the vacuolar
membranes could be identified. The spherical kinetes
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