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Prevalence of Blood Parasites In Tyrannidae (Flycatchers) in the
Eastern Plains of Colombia

Nubia E Matta/™, Natalia Basto, Rafael Gutierrez, Oscar A Rodriguez, Ellis C Greiner*

Departamento de Biologia, Universidad Nacional de Colombia, Ciudad Universitaria, Bogoté, Colombia
*Department of Pathobiology, University of Florida, Gainesville, FL, US

Blood samples from 159 birds of the New-world family Tyrannidae (the flycatchers) from the eastern plains of
Colombia, were examined for haematozoa parasites, in 1999-2000. Haematozoa wer e detected in six of 20 species.
The overall prevalence was 10.1%. The most common parasites detected were microfilariae, followed by Trypano-
somaand Plasmodium. The highest prevalence (9.6%) wasfound in the Ochre-bellied Flycatcher (Mionectesoleagines).
Mixed infections with more than one genus of blood parasite were rare and most infections encountered wer e of low
intensity. The results of this study suggest an important role of ecologically diverse conditions determining compo-
sition, transmission, and prevalence of a blood parasite fauna, presumably through host interaction population
density. Some new host parasite relationship records are presented.
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The neotropical avifaunainhabits the most extensive
and luxuriant rainforest in the world as well as a wide
range of habitats of the lowland and mountains, and com-
prises approximately 3300 species. Flycatchersare prima-
rily insectivorous birds, adapted to open or terrestrial
environments (Haffer 1985). The distribution of the 377
species of Tyrannidae is mainly confined to the Neotro-
pical region with a few species extending northwards
through Central Americato the Nearctic.

Despite thiswide distribution, data of blood parasites
of this family are, with a few exceptions, scarce. In the
western hemisphere there have been two major avian
haemoparasite surveys, i.e. Greiner et al. (1975) for North
Americaand White et al. (1978) for the Neotropical Re-
gion. Among the 57,026 North American birds for which
datawere available, the examined Tyrannidae composed
only 0.5%. Among the 35,555 Neotropical birds the ty-
raniids composed only 3.5%. In Colombia, there are few
reports on the prevalence of blood parasites in tyraniid
birds (Renjifo et al. 1952, Bennett & Borrero 1976,
Rodriguez & Matta2001).

Surveys to determine the haematozoan fauna of bird
communities are useful to identify the various parasites
that occur within agiven geographical or ecological unit.
In this study several species of the new world family
Tyrannidae were studied in three localities with different
ecological conditions. Based on the differences among
regionsand families suggested by Whiteet al. (1978), the
flycatchers occupy an interesting niche. First, the group
has aneotropical origin (Bennett et al. 1980) and second,
they seem to have a long established relationship with
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parasites and vectors, which are native to South America
(Bennett et al. 1991).

MATERIALSAND METHODS

Birdswere collected from three sitesin the Meta De-
partment, eastern plains of Colombia (Figure) from June
to August of 1999 and 2000; these periodsarein therainy
season. Thefirst sitewaslocated in the Villavicencio Bo-
tanical Gardens(VBG) (73°39'W; 4°0.9'N): at an elevation
of 640 m above sealevel, with amean annual temperature
of 26°C and an annua rainfall between 2500-3000 mm.
The area is a secondary tropical rainforest and contains
patches of trees of 20-30 m. The second site was in San
Miguel; Fundacion Yamato (71°31'W; 4°31'N), at an el-
evation of 130 m above sealevel, with an annual tempera-
ture of 28.7°C and annual rainfall of 2000 mm. Thevegeta-
tion is characterized by dry savanna and gallery forests.
Thethird sitewasin SerraniadelaMacarena(73°57' W;
3°18' N) “El Cerrillo” Station. This natural areais pro-
tected by the National Natural Park system comprising
the northeast limit of the Macarena. The area possesses
great diversity of environmentsincluding gallery forests
and savanna, at an elevation between 450-500 m above
sealevel, an annual mean temperature of 24°C and annual
rainfall of 2973 mm.

The birds were mist-netted. Three thin smears from
each of the 159 birds coll ected were made from blood ob-
tained from aclipped toenail. Smearswerefixed in 100%
methanol and stained with Giemsa stain (pH 7.2) for 40
min. In order to determinethe preval ence of haematozoa,
each smear was scanned doubl e blind under low magnifi-
cation (X100) for 10 minfor Leucocytozoon, Trypanosoma,
and microfilariae and under oil immersion for 20 min for
Plasmodium, Haemoproteus, and haemogregarines.

Theintensity of infection with microfilariae and Plas-
modium was established by counting 100 fields at amag-
nification of 1000 by moving the slidein areas where the
blood cellsformed amonolayer. A single monolayer field
under x100 oil objective contained approximately 100 cells
(infected cell/10,000 erythrocytes) (Mufioz et al. 1999).
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Study sites in the eastern plains of Colombia 1999-2000. Site a:
NNP, La Macarena; Site b: San Miguel, Yamato; Site c: Villavicencio

RESULTS

A total of 159 flycatchers from three geographically
diverse populations were examined for blood parasites
(Tablel); 16 individuals (10.1%) wereinfected with one or
more haematozoa, the prevalence varies from 7% in
Villavicencio to 11% in Macarenaand Yamato. The most
common parasites encountered were microfilariag, which
occurred inninebirds (6%), followed by Trypanosomain
six birds (4%). Plasmodium occurred in only two birds
(1.3%). The following parasite infections in birds were
recorded for the first time: Mionectes oleaginea - Plas-
modium sp., and Trypanosoma sp.; Atalotriccus pilaris -
microfilariae, and Myiarchus cephalotes - Plasmodium
sp. Trypomastigoteswere detected in low numbersin three

species of birds. Within three individuals of Mionectes
oleaginea, only four or five trypomastigotes each were
detected under exhaustive microscopic scanning. In
Elaenia chiriquensis two trypomastigotes each were
found and in Tyrannus melancholichus only one
trypomastigote was detected. Morphometric data were
obtained from 19 trypomastigotes (Table I1). All of the
trypomastigoteswere small, body length (BL = 20.12 um
+ 1.96) and very pleomorphic with around, terminal kine-
toplast staining intensely purple. The nucleus was oval,
located about midbody and stained pink. Myonemeswere
not observed. Body width was the more variable charac-
teristic (6.6 um = 2.19), showing slender to broad morphs,
but most trypomastigotes were broad. The trypo-
mastigotes found were similar to Trypanosoma everetti
Molyneux 1973 and resemble the small avian trypano-
somes from South American birds described by other au-
thors (Table I1). In addition, they lacked the typical stri-
ated appearance of the T. aviums.l. group (Nandi & Bennett
1994). Trypomastigotes of T. everetti, have been reported
in several neotropical avian hosts, but this trypanosome
species has not been registered previously in tyraniids
(Bishop & Bennett 1992).

One Plasmodium species, tentatively identified as
Plasmodiumrelictum Grassi & Feletti 1891, was present
in the ochre-bellied flycatcher and the pale-edged fly-
catcher. One erythrocytic schizont, which displaced the
host cell nucleuslaterally, was seen in M. oleaginea and
containing eight merozoites and one pigment granule. The
gametocytes were spherical or subspherical, with 16-19
round black pigment granules usually aggregated in one
or morefoci. Microfilariae werefound in low numbersin
nine birds (Table I). Unfortunately, it was impossible to
identify these on the basis of their morphological charac-
teristics. A doubleinfection with Trypanosoma and Plas-

TABLE |
Prevalence of hemoparasitesin flycatchers from the eastern plains of Colombia
Positive

Species Nrexamined Nrinfected Locality individuals to parasite

a b c T M P
Atalotriccus pilaris Pale-eyed pygmy-tyrant 5 1 5 12
Attila spadiceus Bright-rumped attila 1 1 1 12
Elaeniachiriquensis Lesser Elaenia 12 2 3 7 2 2b
Elaenia parvirostris Small-billed Elaenia 11 1 6 2 3 1°¢
Megarhynchus pitangua Boat-billed flycatcher 7 1 2 5 1b
Mionectesoleaginead Ochre-bellied flycatcher 62 6 41 21 32 1agb g2
Myiarchus cephalotes Pale-edged flycatcher 14 1 14 12
Pitangus sulphuratus Great Kiskadee 5 1 2 3 12
Tyrannus melancholichus Tropical Kingbird 10 2 5 1 4 12 12
Negative birds (see bel ow) 143
Total 159 16 91 26 42 6 9 2
% infected 10.1 3.8 5.7 1.25

T: Trypanosoma; M: microfilariae; P: Plasmodium; a: “El Cerrillo” PNN Macarena; b: San Miguel, Fundacion Yamato; c: Villavicencio
(JBV); d: doubleinfection; negative birds (number examined in parentheses): Comptostoma obsol etum, Southern beardlesstyrannul et
(2); Elaenia flavogaster, Yellow-bellied Elaenia (2); Elaenia sp. (3); Empidomonus varius, Variegated flycatcher (2); Leptopogon
amaurocephal us, Sepia-caped flycatcher (5); Myiarchusferox, short-crested flycatcher (1); Myiopagisgaimardii, Forest Elaenia(1);
Myiozetetes cayanensis, Rusty-margined flycatcher (7); Myiozetetessimilis, Social flycatcher (1); Pharomins murina, Mouse-colored
tyrannulet (2), Pitangus lictor, Lesser Kiskadee (4), Tolmomyias sulphurescens, Yellow-olive Flycatcher (1); Tyrannus tyrannus,

Eastern Kingbird (1)
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TABLE I
Morphological parameters of 19 trypomastigotes from three species of Tyrannidae

22
11
8.8
9.9
11
55

C5

CH4
20.9
11
9.9
11
8.8
33

C-3
22
11
11
11
9.9
6.6

C-2
18.7
11
8.8
9.9
8.8
6.6

1
20.9
22
7.7
11
9.9
7.7

B-2
18.7
33
11
12.1
6.6
4.4
9.9

B-1
24
10.8
12.4
11.6

(A-B)

A-2
20
11.6
85
6.8
5.2

Elaenia chiriquensis
11.6

A-1
185
10.8
10.8
6.8

Birdsinfected

Parasites

found

0.05
0.63
2
1

0.05
05
12

0.05
0.58
13
11

11

0.35
0.7

015 0.06
052 086
1.6 11
142 142

05
11
1

1
11

0.41
0.77
1
Measurements (in micrometers); BL: body length; PK: posterior end to kinetoplast; KN: kinetoplast to nucleus; PN: posterior end to nucleus; NA: nucleusto anterior end; FF: freeflagellum;

005 005 0.05
052 045 058
1.25 1 142
11 11 142

0.05
0
11

1

0.05
0.52
11
11

0.1
0.52
11
11

008 018
051 064
11 18
12 11

0.58
14
1

BW: body width; PN/NA: nucleusindex; PN/KN: kinetoplast index. In letters are related the number of avian parasitized species (A - B: Elaenia chiriquensis; C - E: Mionectes oleaginea;

F: Tyrannus melanchalicus), in Arabic numbers, the morphological parameters of each trypanosomatigote analyzed.
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modium occurred in M. oleaginea, which was the most
frequently sampled species in the survey. Additionally,
this host presented the highest parasitaemia (2%) with
Plasmodium.

DISCUSSION

Even though flycatchersbelong to avery diversefam-
ily, data on haematozoa from these hosts are fragmented
and poorly understood (Tablelll). Our dataindicate that
flycatchers possess |ow hematozoan prevalence (10.1%),
which agrees with the hypothesis proposed by Bennett
et a. (1980), that bird familieswith neotropical origin (i.e.
Tyrannidae, Trochilidae) have a lower prevalence than
thosewith Nearctic origin (i.e. Columbidae, Vireonidae).
Furthermore, the low intensity of infectionsin our survey
was also indicated by thelow proportion of doubleinfec-
tions (1/16), which is almost one-third part of double in-
fectionsobtained for Greiner et a. (1975) in Nearctic birds.
It suggests that some aspect of physiology or genetics of
the flycatchers reduces the parasitism by haematozoa, in
contrast to other families that have shown to be inher-
ently more susceptibleto blood parasites. It could also be
interpreted as meaning that birds of this family have be-
havioral patterns (i.e. nesting sites, roosting sites, etc.)
which reduce potential vector contact.

Thehigh prevalence of microfilariae and Trypanosoma
sp., representing 52.9% and 35.3% respectively of al of
the infections, was the most striking aspect of this sur-
vey. These prevalences agree with those found for
neotropical avian hosts (Bennett et al. 1991) suggesting
that both vector composition and distribution in the Neo-
tropical region differsfrom that in therest of the world.

Previous reports of Trypanosoma have described a
prevalence between 0.5% to 6% in peripheral blood (Table
[11). However, thetrue prevalenceislikely to be higherin
both prior studies and our study, because thin blood
smears are not an ideal diagnostic procedure for the de-
tection of Trypanosoma spp. (Bennett 1962). Culture and
microhematocrit methods are more reliable methods for
detection and identification of trypanosomes (Woo &
Bartlett 1982). Further, more studies on ornithophilic vec-
tors are necessary to explain the high prevalence of mi-
crofilariae and Trypanosoma in the Neotropics.

Novyella is recorded as being the most frequently
detected subgenus of Plasmodiumin birds of the Neo-
tropics (Gabadon & Ulloa1976), but theonly malariapara-
sitesfound in the present survey wereidentified as prob-
ably being P. (Haemamoeba) relictum. This species can
cause severe mortality among colonies of Passer species
and it isacause of mortality in zoo birds (Garnham 1966).
In neotropical flycatchers, P. relictum has been recorded
in Megarhynchus pitangua, Pitangus sulphuratus, and
Tyrannus melancholichus (Bennett et al.1982). However,
to our knowledge, there are no studies on the specific
pathogenic impact on flycatcher populations.

Apparently, avian species of Plasmodiumhaveamuch
broader host spectrum compared to the host familial speci-
ficity of the genera Haemoproteus and Leucocytozoon,
this could explain the paucity of the last generain this
study. The absence of Haemoproteus in this study is
surprising, and might be dueto limited sampling. Several
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TABLE Il
Summary of surveys of haematozoain flycatchers of America

Nr of bird Prevalence

examined Positive  Prevalence H T m P L (@] Reference
Bolivia 82 2 24 12 12 Bennett et al. 1991
Brazil 606 12 1.98 11 0.3 0.3 0.1 Bennett & Souza 1980
Colombia 55 5 9.1 54 1.8 1.8 Bennett & Borrero 1976
Jamaica 103 4 39 194 0.9 Bennett et al. 1980
Neotropics 1242 120 9.7 6.5 0.9 16 12 0.2 0.2 Whiteet al. 1978
NorthAmerica 306 72 235 4.2 8.2 7.2 20 49 0.7 Greiner et al.1975
Panama 513 66 12.9 7.0 0.003 0.7 6.5 Sousa & Herman 1982

H: Haemoproteus; T: Trypanosoma; m: microfilariag; P: Plasmodium; L: Leucocytozoon; O: others

surveys of Neotropical birds have shown that Tyraniids
have prevalences of Haemoproteus between 0% and 7%
(Table111). The reason for this distribution pattern could
be associated with its restricted host specificity which
reduces the possibilities of infecting a wide spectrum of
hosts. Additionally, for the same area, previous studies
showed that Haemopr oteusinfects other passeriform fami-
lies, suggesting the presence of suitable ornithophilic
vectors (Rodriguez & Matta2001).

Present findings on the haematozoan parasites col-
lected in the three areas have shown that the prevalence
variesfrom 7% in Villavicencio to 11% in Macarena and
Yamato. Despite the fact that the prevalence values are
similar to each other, these values could be correlated
with the ecological conditions of the collection site. In
addition, our results suggest that the transmission of the
blood parasites occurs quite differently in the three loca-
tions. Thisis best illustrated by the transmission of Try-
panosoma which was morefrequently found in Macarena
bird species, but not observed in the Villavicencio avian
hosts. The biological differences could be attributed to
the urban growth and the use of savanna and gallery for-
ests for cattle ranches (i.e. Villavicencio), representing
deteriorated and fragmented lands and a scarcity of natu-
ral habitats. Consequently both vector and avian host
populationswereimpacted. Such differences might be due
to sample size and host species sampled, rather than the
result of simple geographical distance.

Some of the blood parasitesfound were similar to those
previously described in other zoogeographic regions.
However, it isimportant to note that both avian hosts and
possibly vectors are different species or even different
genera, than those originally described. This suggests
the possibility that neotropical conditions may have de-
veloped new species of blood parasites adapted to the
local hosts and vectors. For thisreason a careful analysis
of the biology of both vertebrate and invertebrate hosts,
parasite life cycles, and cross-infections experiments are
needed.
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