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(Apicomplexa, Haemosporina) in Falconiformes 

and Strigiformes of Italy
L. SACCHI and C. PRIGIONI*

SUMMARY. Blood smears from Falconiformes (91 birds of 10 species) and Strigiformes (23 birds 
of 5 species) captured in Italy, were examined for haematozoa. Leucocytozoon were found in Falco 
tinnuculus, Buteo buteo, Circus cyaneus, Circus pygargus, Accipiter nisus from Falconiformes and 
in Strix aluco, from Strigiformes. Haemoproteus were found in Falco tinnuculus and Strix aluco ; 
this latter species harbored mixed infections Leucocytozoon-Haemoproteus. Prevalences were 
20.80% in Falconiformes and 21.74% in Strigiformes.

Presence de Leucocytozoon et Haemoproteus (Apicomplexa, Haemosporina) 
chez des Falconiformes et Strigiformes d’Italie.
RÉSUMÉ. Des frottis de sang· de Falconiformes (91 individus de 10 espèces) et de Strigiformes 
(23 exemplaires de 5 espèces) capturés en diverses localités italiennes ont été examinés. On y a 
rencontré la présence de Leucocytozoon dans Falco tinnuculus, Buteo buteo, Circus cyaneus, Circus 
pygargus* Accipiter nisus parmi les Falconiformes et chez Strix aluco parmi les Strigiformes. 
Haemoproteus a été observé chez Falco tinnuculus et chez Strix aluco ; dans ce dernier, une infection 
de Haemoproteus-Leucocytozoon a été observée. Les pourcentages d’infections observés ont été 
respectivement de 20.80% pour les Falconiformes et de 21.74% pour les Strigiformes.

Introduction

Studies carried out on haematozoa of birds since the beginning of this century, 
have gathered wide information on the epidemiology and biology of these parasites. 
These studies have, in some cases, permitted to know in depth the complex life- 
cycles of some blood parasites, either in the vertebrate host or in the insect vector.
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The most complete information has been obtained from species of birds belonging 
to orders Anseriformes, Passeriformes and Galliformes because the capture and care 
in captivity of a large number of such birds is relatively easy. However there is less 
information on Falconiformes and Strigiformes which are less numerous and whose 
capture is difficult.

This is valid especially if one excludes, as we did, the use of haematic samples 
originating from animals kept in captivity. Presently, the geographic distribution of 
the haematozoa of birds of prey is known in the large continental areas : South and 
Central America (White et al. 1978) ; North America (Greiner et al. 1975), Southeast 
Asia (McClure et al. 1978). East Africa (Peirce and Cooper 1977), Western Europe 
(Peirce 1981), and U.S.S.R. (Yakunin, 1972). In Italy, besides the pioneer works of 
Franchini (1923, 1924) and the more recent ones of Corradetti et al. (1941) and Corra- 
detti and Scanga (1963), nothing more has been done in this field. We present here 
some records of blood parasites of raptors found in Italy. 91 Falconiformes (10 spe­
cies) and 23 Strigiformes (5 species) (Table I), were examined, captured in field. 
Apart from the purely epidemiological aspect, this work describes some host-parasite 
associations hitherto not observed in Italy.

Table I. — Haematozoa from Italian Falconiformes and Strigiformes. 
(L =  Leucocytozoon ; H =  Haemoproteus)

Common name Species Number
examined

Number
positive

L H L + H

FALCONIFORMES
Osprey Pandion haliaetus 1 — — — —
Kestrel Falco tinnuculus 20 6 1 5 —
Buzzard Buteo buteo 39 9 9 — —
Montagu’s Harrier Circus pygargus 1 1 1 — —
Hen Harrier Circus cyaneus 2 1 1 — —
Sparrow Hawk Accipiter nisus 7 3 3 — —
Marsh Harrier Circus aeruginosus 7 — — — —
Goshawk Accipiter gentilis 3 — — — —
Spotted Eagle Aquila clanga 1 — — — —
Honey Buzzard Pernis apivorus 10 — — — —
STRIGIFORMES
Barn Owl Tyto alba 5 — — — —
Tawny Owl Strix aluco 7 5 2 1 2
Little Owl Atene noctua 4 — — — —
Short-eared Owl A sio flammeus 1 — — — —
Long-eared Owl Asio otus 6 — — — —
Total 15 Species 114 25 18 6 2

Materials and methods
Blood films were obtained in 1981 and 1982, most in north and some in middle 

Italy, from various localities considerably distant from each other. Smears were 
air-dried and fixed in 100% methanol, and stained in Giemsa’s solution (ph 7.4).
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Observations and photographs were made using a Leitz Orthoplan microscope 
with Orthomat. Measurements of the gametocytes were made with Visopan Riechart 
microscope, following criteria proposed by Bennett and Campbell (1975). The nomen­
clature follows Woous (1972).

Results

Genus Leucocytozoon

Buzzard
Of the 39 Buzzards (Buteo buteo) examined, 9 (20.08%) were infected. In two 

cases we observed, besides oval and elongate gametocytes already described by 
Sacchi and Prigioni (1982), round gametocytes (fig. 1). The latter were found in few 
cases in the Falconiformes ; Franchini (1923) described round microgamétocytes in 
Circus macrourus and in 1924 observed round or oval shaped macrogamétocytes in 
Circus aeruginosus. Wingstrand (1947) described in L. mathisi, both round and 
elongate gametocytes. The round shaped gametocytes were inserted in the redescrip­
tion of Leucocytozoon toddi proposed by Greiner and Kocan (1977). These Authors 
took as model the round gametocytes of L. bacelari, described by Tendeiro (1947) in 
Kaupifalco monogrammicus. The round gametocytes observed by us present the 
following characteristics : round macrogametocytes 13.6 to 15.2 μm, by 10.4 to
11.6 μm , cytoplasm dark blue with small vacuoles, nucleus variable in position 
irregular from staining red colour; round microgamétocytes 11.2 to 13.6 μm , by 
12 to 14.4 μm , cytoplasm pale violet irregularly stained with diffuse pinkish nucleus. 
Infected host cells containing round macrogamétocytes 17.6 to 19.2 μm, by 12.8 to
13.6 μm , without cytoplasmic horns, nucleus staining deep red, flattened and lateral 
to parasite ; when containing microgamétocytes 13.6 to 15.2 μm , by 10.4 to 12.8 μm .

Hen and Montagu’s Harriers.
One Montagu’s Harrier (Circus pygargus) captured at Mestre (Venice) on the 

18.11.81, and one Hen Harrier (Circus cyaneus) of the two captured at Aosta 
(20.11.81) were infected with Leucocytozoon. No record in Circus pygargus is known 
to us, while a case is known in Circus cyaneus from North America (Stabler and Holt, 
1965).

In Italy, Franchini (1923) described Leucocytozoon laverani (L. Franchini; 
França 1927) in Circus macrourus.

That gametocytes observed by us present only oval and elongate forms. The 
shape of the gametocytes is similar in the two host species. The macrogametocytes 
(fig. 2) have dark blue cytoplasm with small vacuoles, the nucleus is oval shaped 
and long, reddish colour, variable in position. The host cells are oval or elongate with 
two large cytoplasmic wings pale pink in colour, the nucleus appears lateral and 
flattened. The microgamétocytes (fig. 3) have a pink-cytoplasm with chromato-
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philic granulation. The host cell is elongate with a lateral and flattened nucleus, with 
two wide light pink polar expansions. The dimensions of the gametocytes and of 
the parasitic cells are presented in table II.

Kestrel
We know a description of Leucocytozoon in Kestrel (Falco tinnuculus) by Böing 

(1925) in Germany, and a record by Yakunin (1972) in Kasakhstan (U.S.S.R.). Of 
the 20 of Kestrel examined by us, only one, (captured in the province of Parma on 
26.11.81) was infected with Leucocytozoon. This is the first record for Italy, therefore 
we consider it important to report the following data : macrogametocytes (fig. 4) 
oval or elongate, blue cytoplasm with numerous small vacuoles, the oval nucleus 
with nucleolus hardly perceptible. The nucleus of the host cell, usually lateral, in 
some cases presents an oval shape similar to the nucleus of an erythrocytes. The host 
cell is spindle shaped with cytoplasmic polars wings, light pink in colour. Micro­
gamétocytes (fig. 5) oval and elongate, cytoplasm dark pink colour, with chromatic 
zones of a more intense colouring, the nucleus is diffuse.

The nucleus of the host cell is lateral and flattened. The host cell, oval or elongate, 
presents two wide cytoplasmic expansions of deep pink colour. The dimensions of the 
parasite and of the host cell are reported in Table II.

Sparrow Hawks
L. mathisi was found in 3 Sparrow Hawks (Accipiter nisus), 2 of which came 

from Torino, (27.1.82) and 1 from Parma (5.10.82). Prior documentation in Italy of 
such has been given by Franchini (1924). The gametocytes were both round and 
elongate (fig. 6).

Tawny Owl
Of 7 Tawny Owls (Strix aluco) captured at Livorno (13.2.82), Pavia (27.5.82), 

Parma (23.4.82) and Modena (27.4.82), four birds were infected with L. ziemanni. 
This is the first documented case in Italy ; the characteristics of the parasite are those 
already well known in literature.

Plate

Fig. 1-8. — Blood films of various species of Raptors infected with Leucocytozoon and Haemo- 
proteus.

(i) Macrogametocyte (upper) and microgametocyte “round” from Buteo buteo. (2) Ma­
crogamétocyte from Circus pygargus (left) and from C. cyaneus (right). (3) Microgametocyte 
from Circus pygargus (left) and from C. cyaneus (4) Macrogametocyte and (5) microgame­
tocyte from Falco tinnunculus. (6) Macro- (left) and microgametocyte (right) from Accipiter 
nisus. (7) Haemoproteus tinnunculi : macro- (left) and microgametocyte (right). (8) Haemo- 
proteus aluci: macro- (left) and microgametocyte (right) and Macrogametocyte “round” of 
Leucocytozoon ziemanni.
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Genus Haemoproteus
Kestrel

In Italy H. tinnunculi was found in Kestrel by Grassi and Feletti (1890), Fran­
chini (1923) and Corradetti and Scanga (1963). We observed the same parasit in 
5 examples captured in the provinces of Parma (6.11.81, 30.11.81, 1.7.82) and Pavia 
(10.3.82) and in Malta (11.2.82) (fig. 7).
Tawny Owl

We observed H. aluci, documented by Celli and Sanfelice (1891) in Italy, in three 
Tawny Owls captured at Livorno (13.2.82) and at Parma (23.4.82, 5.5.82).

In two cases H. aluci was present in concomitant infection with L. ziemanni 
(fig. 8).

Comments

The percentage of infected animals observed by us (24 out of 114, i.e. 21.05%) 
is similiar to that observed by Peirce and Copper (1977) in Birds of Prey of Great 
Britain (21.43% ; i.e. 15 infected out of 70). In accordance with our data, these 
authors found that the infection involved almost exclusively Haematozoa belonging 
to the genera Leucocytozoon and Haemoproteus.

Infections were observed all the year round. This renders it extremely difficult 
to associate the infection of the hosts with the presence of unknown insects vectors.

The presence of the infection throughout nearly all months of the year makes it 
rather problematic to distinguish the new infections from those chronic ones.

Some systematic problems arise for the classification of Leucocytozoon found by 
us in Falco tinnuculus, Circus cyaneus and C. pygargus. On the basis of both mor­
phological and biometrical characteristics observed, these parasites could be consider­
ed as interspecific variants of L. toddi, which, according to Greiner and Kocan (1977) 
represent the only parasite species present in the Falconiformes. This species is 
probably the same observed in Buteo buteo where we found all morphotypes, (round, 
oval and elongate) described in literature.
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