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Background
Plasmodium elongatum (cytb lineage

pGRW6) is one of the most widespread avian
malaria agents, which has been reported in
birds belonging to more than 15 avian families
of 11 orders. This infection has been reported in
all continents, except Antarctica.

Plasmodium elongatum has been known to
cause severe disease and even death in captive
zoo birds around the world. During this
infection, parasitaemia is usually light (<1%),
thus the primary reason of disease and death
has been linked to distortion of stem bone
marrow cells by exoerythrocytic meronts
(phanerozoites). This often results in the
disruption of erythropoiesis and leads to
anaemia even during light parasitemia.

Surprisingly, P. elongatum (lineage pGRW6)
has never been reported in Common starlings
Sturnus vulgaris or Common crossbills Loxia
curvirostra, common Holarctic songbirds which
have been extensively sampled for
haemosporidian parasites across Europe.

Goal of this study
The aim of this study was to experimentally

test the hypothesis that Common crossbills and
Common starlings might be resistant to the
Plasmodium elongatum (lineage pGRW6)
infection.

Material and Methods
Lineage pGRW6 was isolated from a

naturally infected Eurasian reed warbler
Acrocephalus scirpaceus and inoculated into
groups of Common starlings (n=8) and Common
crossbills (n=8). 8 birds of each species were
maintained as controls.

All birds were maintained for 44 days post
exposure (DPE). Every 4 days, birds of the
experimental and control groups were weighed
and blood from brachial vein was collected for
microscopic examination and haematocrit level
measures.

At the end of the experiment, brain, heart,
kidneys, liver, lungs, spleen and a piece of the
pectoral muscle were collected from each bird.
The tissues were fixed in 10% formalin and
embedded in paraffin blocks at the laboratory.
Histological sections of 4 µm were prepared,
stained with hematoxylin-eosin and examined
using a light microscope. Bone marrow slides
were also prepared, stained using 10% Giemsa
and analyzed using a light microscope.
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All crossbills survived the experiment.
Parasitemia was low in all exposed
individuals (<0.7%) and few (<5 per
individual bird) phanerozoites were found in
the bone marrow slides.

Conclusion
Plasmodium elongatum (lineage

pGRW6) is of low virulence in Common
crossbills and is unable to develop in
Common starlings. Low virulence in crossbills
is likely due to low ability of this parasite
lineage to develop phanerozoites. The global
distribution of this parasite might be due to
low virulence in wild adapted avian hosts,
which survive this infection and serve as
reservoirs host for non-adapted birds in
whom this infection is often lethal.
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Results
All control group birds remained non-

infected during the experiment. Experimentally
exposed starlings were resistant to the
infection. Parasitemia developed in all exposed
crossbills (Fig. 2, Fig. 3).

Fig. 2 Dynamics of mean parasitemia, haematocrit and body  mass 
during the experiment in the case of common crossbills. 

Red line – experimental group; green – control group.

Fig. 1 Birds used in the study

Fig. 3 Blood stages (a–d) and bone marrow phanerozoites (e–h) 
of Plasmodium elongatum (lineage pGRW6) from experimentally 

infected Common crossbills Loxia curvirostra.
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