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(1982) used the development of the parasites in
various culture media to help define the species, while
Kirkpatrick, Terway-Thompson & lyengar (1986) used
both lectin-binding and electrophoresis patterns in
addition to isoenzyme analysis, and Molyneux & Gor-
don (1975) used cross-immunitv studies. Other crite-
ria include hostand/or vector sy ificity (Baker 1976).
These and other criteria curr tly in use are well
summarized by Appanius (1991). However, all these
techniques are dependent on the availability of a
well-equipped laboratory, and since these are usually
far removed from the sites where the host birds were
sampled, they can, for practica urposes, only infre-
quently be used.

Specimens in stained blood films, frequently identi-
fied only as Trypanosoma sp., are regarded as a
new species because of the occurrence in a new
host, or Jiven the name of a trypanosome previously
described or recorded from that host species. These
diagnostic approaches are not satisfactory as they
do little to truly define the parasite seen. This is es-
pecially true when the morphology of the parasites
in blood films from birds of different avian families
and/or orders appear to be the s ne morphologically.
To further confuse matters, although it is assumed
that each trypanosome foundin  1ch species of avian
host is distinct, experimental transmissions of one
avian trypanosome to a numb:  of species of birds
of widely differing phylogenetic relationships has been
carried out on a number of occasions (Bennett 1961;
1970; Chatterjee & Ray 1971; Woo & Bartlett 1982).
These experiments shatter the hypothesis that avian
trypanosomes are host-species specific. Therefore,
it is probable that morphologic: ¢ identical trypano-
somes from widely differing avian hosts are indeed
of the same species. If critical morphological studies
show that trypomastigotes from  ferent bird species/
families/orders are similar, then 1t is highly probable
that they represent the same - on.

Athree-year (1991—1994) study of some 10700 birds
from southern Africa provided the material for a detail-
ed study of the trypanosomes found in these birds.
Striated trypanosomes were the most frequently en-
countered group, and the morphological and mensu-
ral characteristics of such strii :d trypomastigotes
from seven species of birds representing seven fami-
lies/subfamilies of the Passerifc 1es were compared
to indicate whether these parasites were indeed close-
ly similar and whether they could represent the same
taxon in a widely differing array of hosts. Additionaily,
the mensural and morphological characteristics of
four non-striated trypanosomes were compared to
determine whether such species were similar and
whether they represented a common taxon.

MATERIALS AND METHODS

Birds were netted by co-opera
a number of areas in South ¢/

] bird ringers from
a, Botswana and
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Zimbabwe. Blood smears were made from the bra-
chial vein or other small vessels in the wing, and
air-dried. The smears and accompanying data sheets
were then sent to the Department of Veterinary Trop-
ical Diseases, Faculty of Veterinary Science at On-
derstepoort in South Africa, where they were fixed
in May-Grinwald-Giemsa and stained with Giemsa'’s
stain at a pH of 7,2. They were then shipped to the
International Reference Centre for Avian Haemato-
zoa, where the slides were screened and the tryp-
anosomes studied.

Trypanosomes were drawn with the aid of a camera
lucida and the various mensural characteristics were
determined with the use of a Zeiss MOP-3 Digital
Analyzer. The mensural characteristics taken were
as follows: PA =total length without flagellum; PK =
posterior end to centre of kinetoplast; PN = posterior
end to centre of nucleus; NA = centre of nucleus to
anterior end; KN = centre of kinetoplast to centre of
nucleus; BW = body width at the centre of the
nucleus; FF = length of free flagellum; AT = area of
the trypomastigote; AN = area of the nucleus. The
indices derived from these measurements were:
PK/PA; PN/PA; PN/NA (nuclear index); PN/KN
(kinetoplast index); BW/PA (body-width index) and
AN/AT (nuclear-area index). These measurements
and indices are used throughout the text and in the
tables. The free flagellum was frequently poorly
stained and could not be measured accurately; this
was particularly true for Trypanosoma avium and, for
this species, the length of the free flagellum is not
given (Table 1). Photomicrographs were taken with
a Zeiss Photomicroscope 1 and all material was de-
posited in the collection of the International Reference
Centre for Avian Haematozoa.

RESULTS AND DISCUSSION

The trypanosomes encountered were divided into
five groups on the basis of gross morphology. The
first and most commonly encountered group was that
with striated trypomastigotes and they were consider-
ed to be Trypanosoma avium Danilewsky, 1885. The
second most frequently occurring group was that
with small stumpy trypanosomes with a large nucleus
and a posterior kinetoplast that was completely con-
sistent with Molyneux’s (1973b) description of Tryp-
anosoma everetti, and all such trypanosomes were
referred to this species. The third most frequently en-
countered group was that with small, non-striated tryp-
anosomes that were consistent with Léger & Blan-
chard's (1911) description of Trypanosoma bouffardi.
The fourth group of trypanosomes was recovered
mainly from the columbid, Streptopelia senegalensis,
and these were considered to be Trypanosoma han-
nae Pittaluga, 1905. The fifth form encountered was
a single infection of two trypomastigotes in the franco-
lin, Francolinus natalensis, and they were considered
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TABLE 3 Additional hosts of Trypanosoma spp. in sub-Saharan Africa

Trypanosoma Host  ily Host species
T. avium Columbidae Streptopelia senegalensis
Estrilc  1e Amadina fasciata, Pytilia melba, Uraeginthus angolensis
Fringillidae
Carduelinae Serinus gularis, S. mennelli, S. sulphuratus
Malacotininae Dryoscopus cubla
Muscicapidae
Monarchinae Terpsiphone viridis
Muscicapinae Sigelus silens
Sylviinae Parisoma subcaeruleum, Phylloscopus trochilus
Tu ae Turdus gurneyi
Nectarinidae Nectarinia manoensis
Passeridae Passer melanurus, Philetairus socius, Plocepasser mahali
Ploce = Ploceus velatus
Pycnonotidae Pycnonotus nigricans
Zosteropidae Zosterops senegalensis
T. bouffardi Estrilidae Pytilia melba, Uraeginthus granatinus
Viduinae Vidua chalybeata
Muscicapidae
Sylviinae Acrocephalus gracilirostris, Parisoma subcaeruleum
Passe ae Passer domesticus
Ploce e Ploceus capensis, P. velatus
Zosteropidae Zosterops pallidus
T. calmettei Phasianidae
Phasianinae Francolinus natalensis
T. everetti Alcedinidae Ispidina picta
Estrildidae Pytilia melba
Fringillidae
Carduelinae Serinus flaviventris, S. gularis, S. mozambicus, S. sulphuratus
Muscicabidae
Syl ae Acrocephalus baeticatus, Parisoma subcaeruleum
Turdinae Turdus olivaceus
Nectarinidae Nectarinia famosa
Ploceidae Euplectes ardens, Ploceus velatus
Pycnonotidae Andropadus importunus, Pycnonotus capensis, Phyllastrephus terrestris
Sturnidae Cinnyrinclus leucogaster
Upupidae Upupa epops
Zosteropidae Zosterops pallidus
T. hannae Columbidae Streptopelia capicola, S. semitorquata

This species was commonly encountered, in low in-
tensities, in 18 additional species of birds (Table 3)
ro -esenting nine fan es/subl nilies of Passerifor-
mes and two species (Alcedinidae, Upupidae) of the
Coraciformes.

Trypanosoma boufi diLéger & Blanchard, 1911
(I ). 9-12, Table 2)

Trypanosoma bou
Leger & Blanchard

was described in 1911 by
a West African ploceid, Plo-

268

ceus melanocephalus and it was subsequently re-
described and studied by Molyneux (1973a). In the
present study, this trypanosome occurred with the
greatest frequency in the estrildid finch, Uraeginthus
angolensis, in the environs of Gaborone, Botswana.
This trypanosome was distinctive because of the in-
tensity of the infection in the host which was far in
excess of that normally encountered among avian
trypanosomes. In several individuals, intensities of
6-8 trypanosomes/field at a magnification of 400 X
were encountered; an intensity approaching that at
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species of mammalian-inhabiting trypanosomes con-
stitute morphologically indistinguishable races. These
races differ in such characteristics as antigenic struc-
ture (serodemes), host range (xenodemes) and im-
pact upon the host (nosodemes). Presumably, a sim-
ilar situation occurs among the avian trypanosomes.
Thus it is quite possible, as has been shown in the
present study, to find one morphological entity in a
wide range of avian hosts. Thus trypanosomes with
a similar appearance and mensural characters can,
at present, all be assigned to the same taxon. Of
course, confirmation by cross-transmission experi-
ments, culture techniques, molecular analyses and
DNA fingerprinting is essential. For practical pur-
poses, however, there will be a continued reliance
on mensural and morphological characters to provide
the basis for specific diagnoses of avian trypano-
somes, and it is hoped that the data presented in
this study will contribute to such diagnoses.
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