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Summary:

Examination of blood smears obtained from raptors trapped while
on migration at Eilat, Israel, demonstrated Plasmodium infection in
Accipiter brevipes and Buteo buteo. The following species are
described, from A. brevipes: Plasmodium alloelongatum n. sp.,

P. accipiteris n. sp. and from B. buteo: P. buteonis n. sp. and
Plasmodium sp. for which we lack sufficient data for adequate
species description. Overall prevalence of infection with
Plasmodium spp. was very low: among 38 examined A. brevipes
5 % and among 56 B. buteo 3.6 %.

KEY WORDS : Plasmodium spp., Accipiter brevipes, Buteo buteo, lIsrael,
migration.

INTRODUCTION

aptors crossing lIsrael en route between Africa

and their breeding locations in the north across

Europe and Asia are caught each migration sea-
son (predominantly during spring) in Helgoland traps
for ringing at the International Birding & Research
Center at Eilat at the northern end of the Gulf of Agaba.
This provided an opportunity to study the blood para-
sites of these birds. Plasmodium infections among
avian raptor populations are considerably less abun-
dant than the other haemosporidians, Haemoproteus
sp. and Leucocytozoon sp. In Accipiter brevipes and
Buteo buteo examined during 2004-2005, among 38
A. brevipes: 22 (58 %) were infected with Haemopro-
teus spp., five (13 %) with L. toddi and only two (5 %)
with Plasmodium spp. Among 56 B. buteo: 50 (89 %)
were infected with Haemoproteus. spp., 47 (84 %) with
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Résumé : PLASMODIUM SPP. DE RAPACES EN MIGRATION ENTRE
L'EURASIE ET L'AFRIQUE

l’'examen de prélévements sanguins effectués chez des rapaces
capturés et bagués a Eilat (Israel), au cours de leur migration, a
révélé la présence de Plasmodium spp chez Accipiter brevipes et
Buteo buteo. Les espéces suivantes sont décrites: Plasmodium
alloelongatum n. sp. et P. accipiteris n. sp. chez A. brevipes,

P. buteonis n. sp. et Plasmodium sp. chez B. buteo.

MOTS CLES : Plasmodium spp., Accipiter brevipes, Buteo buteo, Israel,
migration.

L. toddi and only two (3.6 %) with Plasmodium spp.;
all birds but one, A. brevipes, were caught during
spring (Paperna & Yosef, unpublished). Available
records on Plasmodium infections among Palearctic
raptors (Bennett et al., 1982; Valkiunas, 1997/2005) lists
about 10 species, all of which are also reported from
a wider range of non-raptor (passerine) hosts. In this
communication we describe three new species of Plas-
modium infections from A. brevipes and B. buteo with
a further species from B. buteo with as yet insufficient
data to be assigned as a new species.

MATERIALS AND METHODS

irds were trapped in Helgoland traps at the

International Birding & Research Center at Eilat,

at the northern end of the Gulf of Agaba (29°
33 N, 34° 57 E). The site supports native species of
Acacia spp., Zizyphus spina christi and a variety of
arid native and exotic shrubs and trees typical of arid
areas. Numbered metal rings (of Tel Aviv University)
were attached onto the tarsus of each bird, and mor-
phometric data was recorded. The brachial vein of the
bird was pierced by a sterile fine needle and a blood
sample withdrawn into a heparinized hematocrit capil-
lary and smeared onto a clean glass slide (two per
bird). The bird was then released. Air dried smears
were flooded by absolute methanol and before drying
were stained for 1 h to 1 h and 15 min. with 12 %
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Giemsa (Merck), in pH 7.4 buffer phosphate. The entire
stained smear was screened with microscope at (11,000
magnification, to include at least 50,000 erythrocytes.
Holotypes: for each species, one schizont considered
as typical was marked by a ring with a diamond
marker and the slides are deposited in the collection
of the Muséum National d’'Histoire Naturelle, Paris.

RESULTS

PLASMODIUM ALLOELONGATUM N. SP.

Host: Accipiter brevipes — ring no. EE17661 (male, adult,
weight: 187 gr).

Date of capture: 24.4.04 (Eilat).

Etymology: reminiscent of P. elongatum

Holotype: slide 441LV; PXIII67

Description (Figs 1-18, 65-68 — photographs)
Schizonts occur in immature erythrocytes (erythroblasts
and reticulocytes), usually in polar position (Figs 1-9).
Gametocytes occur in premature (reticulocytes) and
mature erythrocytes, alongside their nucleus (Figs 10-
18). Neither the schizonts, nor the gametocytes cause
noticeable deformation of the erythrocyte or displace-
ment of its nucleus. Schizonts ready for, and after first
division, are as large as the proceeding stages, rectangu-
lar, sometimes with tapering lateral tips. They contain
several large vacuoles and small aggregate of black pig-
ment (Figs 1-5). After subsequent divisions, schizonts
rounds up and attain the same size as the erythrocyte
nucleus (Figs 5-7). The number of observed merozoites
never exceeded six. At final stage of differentiation
merozoites become elongated and clamp together
along their longitudinal axis, the pigment granule
remains single (Figs 8, 9).

The elongated macro and microgametocytes are as
long as the erythrocyte longitudinal axis and have
undulating or even rugged rims with tapering filaments
at one or both ends (Figs 11-18). Their cytoplasm
contains variable amounts of vacuoles. Pigment mate-
rial forms one or two large aggregates, accompanied
with 1-12 (mean 6.6 + SD 4.0, n = 7), pigment mate-
rial sometimes adjoins a vacuole. Pigment granules also
enter into the filaments. Parasitaemia: 0.15 %

Remarks

P. elongatum Huff, 1930 has been described first from
Serinus canaria and subsequently from Passer domes-
ticus in USA (Huff & Bloom, 1935). Raffaele (1934)
reported this species from Carduelis carduelis in Italy.
It has been affiliated with the subgenus Huffia, Cor-
radetti, Garnham & Laird, 1963. The presently des-
cribed species and P. elongatum share common cha-
racters: blood stages (schizonts as well as gametocytes)
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develop in immature erythrocytes and the merozoites
elongate towards final differentiation. The two species,
however, differ in two distinct details: The schizont’s
progeny is limited to 6 (6-12 in P. elongatum) and
unlike the smoothened outlines of P. elongatum game-
tocytes, the presently described have undulating or
rugged outlines and tapering ends, extending usually
into a distal spine or filaments.

PLASMODIUM ACCIPITERIS N. SP.

Host: Accipiter brevipes ring no. EE17662 (male, adult,
weight: 173 gr).

Date of capture: 24.4.04 (Eilat).

Etymology: named by its host generic name.
Holotype: slide 442LV; PXI1168

Description (Figs 19-28, 69, 70 — photographs)
Schizonts and gametocytes occur only in mature ery-
throcytes, neither of the stages causes displacement of
the host-cell nucleus. Schizonts at all stages of matu-
rity do not vary much in size and remain smaller than
the erythrocyte nucleus. Schizonts are rounded or oblong
and demonstrate at all stages conspicuous one, and
sometimes two, faint-blue staining (in Giemsa) globules
(Figs 21-26). The limited volume of cytoplasm contains
variable number of vacuoles and 1-7 (2.5 £ 2.5; n = 8)
scattered pigment granules. Schizonts formed four to six
merozoites, and exceptionally 7-8 (Figs 25, 26). The
macrogametocyte, prolonged or jagged (Fig. 27), the
microgametocytes long and slender (Fig. 28), both
extend alongside the erythrocyte nucleus. Their cyto-
plasm contains many vacuoles and sometimes up to
four blue staining globules. Pigment forms either a
single aggregate or up to seven granules. Parasitaemia:
0.14 %.

Remarks

The small schizonts with the conspicuous blue globules
and the progeny of six nuclei are reminiscent of
P. tenuis Laveran & Marullaz, 1914, parasite of Leio-
thrix lutea (Scopoli, 1786) and P. merulae Corradetti &
Scanga 1973, parasite of Turdus merula L., 1758. Both
are P. vaughani-like species (Manwell, 1935), affilia-
ted with the subgenus Novyella Corradetti, Garnham
& Laird, 1963, with a same progeny of merozoites and
with a conspicuous blue staining refractile globule.
However, unlike the latter species, the cytoplasm in
the presently described species is more abundant and
blue globules form also in the gametocytes.

PLASMODIUM BUTEONIS N. SP.

Host: Buteo buteo, ring no. GG4725 (Juv. 2d year,
weight: 491 gr).

Date of capture: 21.5.05 (Eilat).

Etymology: named by its host generic name.
Holotype: slide 443LV; PXII169
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