Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(3): 315-322, May/Jun. 1999 315

Wild Birds as Hosts of Amblyomma cajennense
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We evaluated the prevalence, mean intensity and relative density of ticks in 467 wild birds of 67
species (12 families) from forest and cerrado habitats at two protected areas of Minas Gerais, between
March and September 1997. Ticks collected (n=177) were identified as larvae and nyvpiisyof
mma cajennensand four other species 8imblyomma We report for the first time 28 bird species as
hosts of the immature stagesfofcajennensejemonstrating the lack of host specificity of the larvae
and nymphsA. cajennensdad 15% prevalence on birds, with a mean infestation intensity of 0.37 ticks
per host sampled, and 2.5 ticks per infested bird. Prevalence varied in relation to host species, diet and
between birds from forests at two successional stages. There were no differences in relation to host fores
dependence, participation in mixed flocks of birds, and nest type constAlctefennenseés a species
of medical and veterinary importance, occurring on domestic animals but is known little of its occur-
rence on wildlife.
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Amblyomma cajennenféabricius, 1787) is an A. cajennensés considered an eclectic ecto-
ixodid tick which parasitizes man, domestic angbarasite, both during its immature stages and pos-
wild animals and is very common in Brazil. It oc-sibly during its adult stages, with a wide range of
curs in the New World from southern Southhosts (Hoogstraal & Aeschlimann 1982). Adults
America to southern North America (Hoogstraalisually parasitize equids, cattle and dogs as well
& Aeschlimann 1982) and is a known vector ofas several other domestic species. This species has
Rickettsia rickettsivhich causes Rocky mountain also been found on several wild vertebrates (Aragao
spotted fever in humans as well as being a po4936), including rodents (Linardi et al. 1987), eden-
sible vector of brucella antrypanosoma cruin  tates (Botelho et al. 1989) and several other spe-
humans (Smith 1974). It is also a possible vectaries of small mammals (Coutinho 1997).
of piroplasmosis in cattle and has been demon- There is lack of studies on the role of wild birds
strated to cause hematological alterations in paran the dispersal of immature stages Af
sitized cattle (Serra Freire & Cunha 1987). cajennenseThis study presents data on wild birds

The life cycle ofA. cajennenskas four stages: as hosts and dispersers of immature stagés of
egg, hexapod larvae, octopod nymph and adutgjennenselt evaluates the prevalence, mean in-
(Walker 1994). The cycle &. cajennensduring tensity and relative density of infestation on birds
its free stages and as a parasite of domestic spediesn forests and cerrado habitats of Minas Gerais,
has been studied primarily under controlled labceorrelating the infestation indexes with host tax-
ratory conditions by Rohr (1909), Olivieri andonomy, environmental variables and ecological
Serra Freire (1984a, b), Souza and Serra Freicharacteristics of the birds.

(1992), Serra Freire and Olivieri (1992), and Lopes MATERIALS AND METHODS

et al. (1998) |

This study was conducted at “Areas de Protecdo
Especial (APE) para fins de Preservacédo de
Mananciais” owned by “Companhia de
Saneamento de Minas Gerais” (Copasa),
(43°.50'W, 19°.50'S). Two study areas were
This investigation was supported by Fapemig, PRPq asghmpled (1) Mutuca APE (1,250 ha) and (2)
CNPq. . Barreiro APE (1,406 ha), located in the munici-
*Corresponding author. Fax: +55-31-499.2567. E-maiygjities of Nova Lima and Belo Horizonte, respec-
rosario@dedalus.lcc.ufmg.br. tively. Vegetation at these areas is composed of
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At Barreiro APE, the forest is a more developedion (r) was used to compare prevalence and for-
dry tropical forest at a more advanced successionas$t size and prevalence and medium infestation
stage (~ 150 yrs) than the Mutuca APE forest whiclmtensity. Statistical analyses were considered sig-
has gallery and dry forest at an earlier successionaficant at 5%.

stage (~ 90 yrs) (Cetec 1996).

The region has distinct seasonal weather RESULTS_ ) .
changes with warm rainy summers between No- Tick prevalence, mean intensity and relative
vember and March and cool dry winters betweefensity were evaluated for 436 birds of 59 species
April and October (Cetec 1983) (Fig. 1). During(® fam|'I|'es) of Passerlformt_es and 31 bird species
1997, the study sites had a total precipitation dB families) of non-Passeriformes (Tables I, II).
2,244 mm. The mean air temperature varied se&icks collected (n=177) were identified as larvae
sonally between P& and 24C, July being the and nymphs o. cajennensand also of four other
coolest month with mean air temperature betwee#nidentified species gkmblyommaAdults were
14°C and 22C (Sistema de Controle Climatolégiconever found on birds.

Copasa). A. cajennensavas present on 28 bird species

Birds were captured at forest fragments of 1, ATable I), and four other unidentifigdmblyomma
32, and 150 ha at Barreiro and at a 200 ha fragpecies were found on the following birdsrdus
ment at Mutuca. Areas sampled included foregtlbicollis, Pyriglena leucoptera, Tolmomyias
interior, the edge of these forests and cerrad@!Iphurescens, Basileuterus flaveolus, Cono-
transects in Mutuca and Barreiro. Captures wefgophaga lineatandSaltator similis.
conducted between March and September 1997, Passeriformes and non-Passeriformes showed
with 15-17 mist nets (36 mm mesh, and 12 m longfifferences in prevalence values, since no ticks
by 2,5 m high), placed close to the ground an@ere found on the 31 non-passerine birds sampled
opened between 7:00 and 16:00 three to four day41ereas the passerines had a prevalence of 16%
a week, in a different area each week. Birds wefdable Il). Prevalence values varied among bird
identified with the help of field guides (Hilty & families, being highest on Formicariidae (25%) and
Brown 1986, Dunning 1987, Ridgely & Tudor Pipridae (20.9%). The values of the mean infesta-
1989 a, b). Each bird captured was weighed, meti®n intensity were high for all passeriform fami-
and color banded, measured (tail, wing, tarsus, atigs, being highest on Pipridae (5.1), Vireonidae
culmen), checked for the presence of molt, brooth.0) and Dendrocolaptidae (2.66). The highest
patch, sexed when possible, and aged through cfglative infestation intensity was detected on
nial ossification. Ticks were sampled checkind’ipridae (1.07), Vireonidae (0.83) and Formi-
mostly the head, neck, and belly, because these &&fiidae (0.53) (Table ). o
the areas were ticks are most often found attached_ Tick prevalence varied significantly
to birds. Ticks were collected from the body of bird¢¢?=64.573; gl=4; p=0.000) among bird dietary
with forceps and preserved in 70% alcohol. Bird§roups being highest on omnivorous (21.2%) and
were released after sampling. For the identificdowest on nectarivorous (0%) birds. Birds that par-
tion of ticks we used the Clifford and Anastodicipate in mixed-species flocks did not differ in
(1960) and Famadas et al. (1997). tick prevalenced,“=0.16; df=1; p=0.691) from

Each bird species had its prevalence (numb#pose that do not participate. Also, birds nest type
of individuals of a host species infected with a par#lid not show any significant relationship
site species divided by the number of hosts exarc?=0.449; df=2; p=0.975) with. cajennense
ined), and its mean intensity (mean number of irPrevalence. Tick prevalence also did not vary in
dividuals of a parasite species per infected host [glation to host sex. This pattern was evident both
a sample) and relative density (mean number &r the species with more than 10 individuals
individuals of a parasite species per host examineg@mpled as well as for males and females of all
(Margolis et al. 1982). Prevalence was comparegPecies pooled togethex£=0.38; df=1, p=0.539).
with respect to bird taxon, diet, participation inBirds with different levels of forest dependence
mixed Species flocks (feeding aggregations dild not show different prevalence/m‘cajennense
birds), nest type constructed, and sex. Environmef£? =2.73; df=2; p=0.200). o
tal variables such as level of forest dependence, No significant difference was detected in tick
forest edge effects, forest size effects, and seasofégvalence between birds captured at the interior
variation, were also tested for differences in ticland at the edge of the forests (Table Ill). Tick preva-
prevalence. The prevalence of ticks on birds arl@nce also did not vary significantly between birds
the variables considered were tested with Chraptured at forests and at cerrado formations (Table
square tests using Yates correctiopd when de- Il1). The correlation between tick prevalence and
grees of freedom were 1. Spearman rank correlprest size was also not significantr0.60;



TABLE |

Prevalence, mean and relative infestation intensinolblyomma cajennensen forest and cerrado birds at Barreiro and Mutuca, Minas Gerais,
between March and September 1997

Family Individuals Prevalen@e Number Relative Mean Variatidn Diett Nestt Mixed Forest Forest Forest Cerrado
(species) examined of ticks  denSityintensity species dependerftenterior  border
flocksd

Non Passeriformes
Columbidae (1) 2 0(0) 0 0 — 0

Leptotila rufaxilla 2 0(0) 0 0 — 0 F A N 2 X X
Trochilidae (6) 28 0(0) 0 0 — 0

Phaetornis pretrei 2 0(0) 0 0 — 0 N A N 2 X
Colibri serrirostris 1 0(0) 0 0 — 0 N A N 2 X
Chlorostilbon aureoventris 1 0(0) 0 0 — 0 N A N 2 X
Thalurania furcata 18 0(0) 0 0 — 0 N A N 2 X X X
Amaziliasp. 5 0(0) 0 0 — 0 N A N 3 X X X
Amazilia lactea 1 0(0) 0 0 — 0 N A N 3 X

Family Picidae (1) 1 0(0) 0 0 — 0

Picumnus cirratus 1 0(0) 0 0 — 0 | C S 2 X
Passeriformes —

Formicariidae (6) 56 14(25.0) 30 0.53 2.14 0-7

Thamnophilus caerulescens 17 4(23.5) 5 0.29 1.25 0-2 | A S 3 X X
Thamnophilus torquatus 1 0(0) 0 0 — 0 | A S 1 X
Dysithamnus mentalis 15 4(26.6) 11 0.73 2.75 0-7 | A S 3 X X
Herpsilochmus atricapillus 2 0(0) 0 0 — 0 | A S 3 X X

Pyriglena leucoptera 4 2(50.0) 4 1 2 0-3 I F S 3 X X
Conopophaga lineata 17 4(23.5) 10 0.59 25 0-5 | A N 3 X X

Family Furnariidae (5) 19 2(10.5) 2 0.10 1 0-1

Synallaxis ruficapilla 4 0(0) 0 0 — 0 | F S 3 X X
Synallaxis frontalis 1 0(0) 0 0 — 0 I F S 3 X
Syndactyla rufosuperciliata 1 0(0) 0 0 — 0 I C S 3 X
Automolus leucophthalmus 11 2(18.2) 2 0.18 1 0-1 I C S 3 X X
Lochmias nematura 2 0(0) 0 0 0 | C N 3 X X
Dendrocolaptidae (2) 22 3(13.6) 8 0.36 2.66 0-5 I C S 3 X X X
Sittasomus griseicapillus 17 3(17.6) 8 0.47 2.66 0-5 | C S 3 X X
Lepidocolaptes fuscus 5 0(0) 0 0 — 0

Tyrannidae (14) 88 10(11.3) 20 0.23 2.0 0-6

Elaenia mesoleuca 1 0(0) 0 0 — 0 F A N 3 X

Elaenia cristata 2 0(0) 0 0 — 0 F A N 1 X
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Family Individuals PrevalenéeNumber Relative Mean Variatidn Diett Nest Mixed Forest Forest Forest
(species) examined of ticks  den$ityintensity’ species dependertenterior  border

flocks?
Elaenia chiriquensi® 1 0(0) 0 0 — 0 F A N 1 X
Elaenia obscura 2 0(0) 0 0 — 0 F A N 3 X
Mionectes rufiventris 4 1(25.0) 1 0.25 1 0-1 F F S 3 X X
Leptopogon amaurocephalus 9 0(0) 0 0 — 0 | F S 3 X X X
Phylloscates ventralis 1 1(100) 1 1 1 1 | A S 3 X
Hemitriccus margaritaceiventer 1 0(0) 0 0 — 0 | F N 2 X
Tolmomyias sulphurenscens 6 2(33.3) 4 0.66 2 0-6 I F S 3 X X
Platyrinchus mystaceus 29 3(10.3) 6 0.21 2.0 0-2 I A S 3 X X
Myiophobus fasciatus 5 1(20.0) 1 0.20 1 0-1 I F S 1 X X
Lathrotriccus euleri 21 2(9.5) 7 0.33 35 0-5 | A S 3 X X X
Cnemotriccus fuscatus 1 0(0) 0 0 — 0 | A N 3 X
Myiarchus ferox 5 0(0) 0 0 — 0 | C N 2 X X
Pipridae (3) 43 (9)20.9 46 1.07 5.1 0-12
Chiroxiphia caudata 19 (8)42.1 43 2.26 5.4 0-12 F A N 3 X X X
llicura militaris 23 0(0) 0 0 — 0 F A N 3 X X X
Schiffornis virescens 1 1(100) 3 3 3 3 | C N 3 X
Troglodytidae (1) 4 0(0) 0 0 — 0
Troglodytes aedon 4 0(0) 0 0 — 0 | A N 1 X X
Muscicapidae (5) 35 6(17.1) 12 0.34 2 0-3
Turdus rufiventris 7 1(14.3) 1 0.14 1 0-1 (0] A N 1 X X
Turdus leucomelas 12 3(25.0) 7 0.58 2.33 0-3 (0] A N 2 X X X
Turdus amaurochalinus 2 0(0) 0 0 — 0 (@) A N 2 X
Turdus albicollis 9 2(22.2) 4 0.44 2 0-3 (0] A N 3 X X
Turdus nigriceps 5 0(0) 0 0 — 0 (@) A N 3 X X
Vireonidae (3) 6 1(16.6) 5 0.83 5 0-5
Cyclarhis gujanensis 1 1(100) 5 5 5 5 (0] A S 2 X
Vireo olivaceus 3 0(0) 0 0 — 0 (0] A S 3 X
Hylophilus poicilotis 2 0(0) 0 0 — 0 (0] A S 2 X X
Emberizidae (20) 163 25(15.3) 54 0.33 2.16 0-5
Geothlypis aequinoctialis 4 0(0) 0 0 — 0 | A N 1 X
Basileuterus flaveolus 22 5(22.7) 13 0.63 2.8 0-6 | F S 3 X X X
Basileuterus hypoleucus 29 1(3.44) 1 0.03 1 0-1 I F S 3 X X X
Coereba flaveola 7 0(0) 0 0 — 0 N F S 2 X X
Schistochlamys ruficapillus 3 1(33.3) 1 0.33 1 0-1 F A S 1 X
Neothraupis fasciata 3 0(0) 0 0 — 0 F A S 1 X
Tachyphonus coronatus 4 2(50.0) 6 15 3 0-5 F A S 3 X X
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Family Individuals Prevalen@e Number Relative Mean Variatin Diett Nest! Mixed Forest Forest Forest Cerrado

(species) examined of ticks  denityintensityf species dependerftenterior  border

flocks?
Trichothraupis melanops 29 8(27.5) 17 0.58 21 0-3 @) A S 3 X X X
Tangara cyanocephala 2 0(0) 0 0 — 0 F A N 2 X
Tangara cayana 6 1(16.6) 3 0.5 3 0-3 @) A S 1 X X X
Dacnis cayana 2 0(0) 0 0 — 0 (0] A N 2 X
Zonotrichia capensis 2 0(0) 0 0 — 0 (@) A S 1 X
Haplospiza unicolor 8 1(12.5) 1 0.13 1 1 G A N 2 X X X
Sicalis citrina 1 0(0) 0 0 — 0 G C N 1 X
Embernagra longicauda 1 1(100) 1 1 1 1 G A N 1 X
Volatinia jacarina 8 0(0) 0 0 — 0 G A N 1 X
Sporophila caerulescens 6 0(0) 0 0 — 0 G A S 1 X X
Sporophilasp. 7 0(0) 0 0 — 0 G A S 1 X X
Arremon flavirostris 3 1(33.3) 2 0.66 2 0-2 (0] F N 3 X
Saltator similis 16 4(25.0) 9 0.56 2.25 0-3 (0] A N 2 X X X

a: number of infested individuals (percentage of infestatimmumber of ticks/number of birds examinednumber of ticks/number of birds infestedrange of number of =
ticks; e diet; N: nectarivore; F: frugivore; G: gramnivore; I: insectivore; O: omnivore. After Hilty and Brown (1986), and Sick {1f@@&st dependence: 1: independent2
2: semidependent; 3: dependent. After Silva (19§5participation in mixed species flocks of birds. S: always, regular, or occasionally; N: never. After Ridgely and Tudor

uy wopy

(1989), and Sick (1997 nest type constructed. A: open; F: closed; C: cavity (trunk or ground). After Sick (1997). 3
S
g ag . ~ Medu:)mand rela:ve \nlensn}; . . gg Rainfall (mm) _(g 'Q__)" -E % -—j* 2‘ % (TDh 6 § gc 'Q__)" E g:)--ﬁ S
2" ool E B8 8 & & 8 @& P=® BPL75=2205 = ,CSoo
=3 o 3 3 3 3 3 3 3 > N
® <N 2R ‘ ; ; 03SdIzF0_ 050 4=2d5 < ; N
850 ¢ 55 502 ITHIINBIZBIER L
5 s B =R - @ QT 5 _.0 o Q 2
s32 i3 2E262853582358228° ¢
= . m — - -_— —_— =h .
%a< > » %% ngéﬁmgjaoézajmow_| )
5gg f i S» I LS S5.5:003532033 &
3 z 3 = N< 0D TSP aoag=2220n37 o 2
o3 2 =2 F SV PpeEe-SscagPnl0 2
535 E c g =535 Q= (=7 2.0 9 (-Q'HSDU o,
258 | i £3 - 2 4133832535297 55c255 @
(=S g & o= = ¢ == =. 3 g
g570 | B3 - 223,23 2825285552358 -
— —
§23 ¢ : 23.. 488858325228 385%8
Sws § ¢ = 5 3= oS50 C(‘Dma:(_‘mm—ODO ©
TE0 :3 2 R = Srhs=HE o0 0O LER_2&c3 &
58 : &7 ;. bI388853~2E<088 325 ©
552 B | 2°333S35TESTgER £F
858 ¢ LI f QmET32az@35:-328< %o =
~23 al o | £d4z828pm,,5358337°2 Y25 £
ZS > C-i.; —Ng:sr—ﬁmwvém Q_-o% > @ E
c & E =0 N (‘Dzr—k-cm-mjg__am o 7 E
g8 = 3s ° S©Sgazd3Z20bov®50 59
& a & =R o2 SEZ=59 2. < .= =
o P 8 58 = : D =<53T S05=Z2T.5 >o 9
§3 2 T © 9 33%A”U(D3$<_.m5_, D 9 3
_'8 S N @ o 919 -I_-IngL-ODQ_J:S\<=(D o~
S5 2 g o ‘ , , oo ®- jm('D(-_D" oo = @
& 5 ° o 5 & 8 5 z ° @ 5 5 8 % R0 5522030855 28 «w
Q [0 Prevalence of ticks é Prevalence of ticks (%) v—j!- D ggé g 5% g D § Q,_-n\ g ga (]
g3 e 58 TSg=5028< =3
o 235 S2FZPSDS50LH )
k, - mgm D » ! o (0]



320 Wild Birds as Hosts of A. cajennense * Rosario Rojas et al.

TABLE 1l

Prevalence, relative density and mean intensi#gmblyomma cajenensen non-passeriformes and
passeriformes birds at Barreiro and Mutuca, Minas Gerais, between March and September 1997

Individuals Prevalende Number Relative Mean Variatién
examined of ticks denstty  intensity
Totals non passeriformes (8) 31 0(0) 0 0 0 0
Total Passeriformes (59) 436 70(16) 177 0.40 25 0-12
Total (67) 467 70(15) 177 0.38 25 0-12

a: number of infested individuals (percentage of infestatibonpjumber of ticks/number of birds examined;
c¢: number of ticks/number of birds infestetirange of number of ticks.

TABLE llI

Tick prevalence on birds of cerrado, forest border, and forest interior at Barreiro and Mutuca, Minas Gerais,
between March and September 1997

Habitat Individuals Tick prevalence Chi-Square Probability
examined (%) €2
Cerrado 90 10
Forest 349 17 2.45 0.1173
Forest interior 146 19.8
Forest border 203 15.7 0.73 0.3943
Barreiro forest 259 21.6
Mutuca forest 90 5.5 10.86 0.001
Barreiro cerrado 44 6.8
Mutuca cerrado 46 13.04 0.36 0.5506
| ——tavae  ——Nmphs | during its immature stages, as suggested by
a0 Hoogstraal and Aeschlimann (1982). The hosts of
the adult phase @ . cajennensénclude several
70 species of wild and domestic vertebrates (Aragéo
1936).

60 Prevalence aAmblyommawas of 15% for all

birds sampled, with 0% prevalence for non-
Passeriformes and 16% for Passeriformes (Table

50

€

° w0 ). These values are similar to the ones reported by
c Pruett-Jones and Pruett-Jones (1991) for other spe-
: 30 cies of Ixodid in forest birds of New Guinea (15.4%

£ for all birds; 0.6% for non-Passeriformes; and

= 2 16.4% for Passeriformes). However, the total val-

ues differ from the ones reported by Marini et al.
(1996) for Passeriformes from the Atlantic Forest

10

. of the State of Parana (45.5%) and from Marini
April May June auly nugust  sepenver— @Nd Couto (1997) for Passeriformes and non-
Months Passeriformes captured at several forests of Minas

Fig. 3: number of larvae and nymphgafiblyomma cajennense Gerais (24.3%). These data reveal a wide varia-
on birds at Barreiro and Mutuca, Minas Gerais, between Apriign in the prevalence of ixodid ticks on birds
and September 1997. among different geographical regions.
Our analysis also showed that there is varia-
DISCUSSION tion in the infestation level &mblyommadepend-
The birds sampled seem to be secondary hostgy on the ecology and behavior of the host. The
helping in the dispersal of immature phases (lapattern of infestation ranges from host species with
vae and nymphs) but not adultsAofcajennense high infestation levels to species which are
A. cajennenseccurred on 28 of the 67 species olininfected. This is evident for Passeriformes which
birds sampled, showing a lack of host specificityhad high mean infestation levels and especially in
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some families (Table I). Host species with the highassociated arthropods. If these ectoparasites are
est prevalence also showed high mean infestatimectors, the exchange of diseases may occur. Epi-
intensity at both the family and species level. Thidemics occur easily when diseases move within
pattern was also reported by Pruett-Jones amew host populations which have not been exposed
Pruett-Jones (1991) and Marini et al. (1996). Higin their natural habitat (Gettinger & Ernest 1995).
infestation may represent low immunity in somerhe movement of domestic species into wild areas
individuals, a decrease in health state and bodssociated with habitat fragmentation increase this
condition, and a decrease in the birds’ movemenisk, which could be kept to a minimum if natural
ability which may increase the encounter rate witdommunities were kept as intact as possible, and
ticks, causing a further increase in the infestatioffee of domestic animals.
probability (Pruett-Jones & Pruett-Jones 1991). This makes it important to know in greater de-
The low prevalence &. cajennensat the sampled tail the role of wild species, such as birds, as dis-
birds may be related to their low host specificitypersers of this tick. An integration between ecol-
and to the fact tha&t. cajennenshas at least three ogy and veterinary medicine will allow a better
hosts during its cycle (Travassos & Vallejo-Freiraunderstanding of population dynamics of this tick.
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