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ABSTRACf. Haemosporidian parasites infection among wild birds inhabiting Minami-daito Island was studied. Blood films from 183 birds 
representing 4 species of 4 families were examined microscopically. Avian haemosporidian parasites were detected in 3 species with 
an overall prevalenc巴of59.6%. Non巴ofthe 30 Daito scops owls (Otus scops interpositus) examined were inf，巴cted.Either Haemopro-
leus sp. or Plasmodium sp. infection was found in 14 of 31 (45.2%) Borodino islands whit巴吋es(Zosterops japonicus daitoensis). Plas-

modium spp. were found in 94 of 102 (92.2%) bull-headed shrikes (Lanius bucephalus) and 1 of 20 (5%) tree sparrows (Passel 
montanus). 
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Ecosystems on oceanic islands are considered to be evo-

lutionally naive and these isolated ecosystems are readily 

perturbed by environm巴ntalchanges brought about by 
human development. Furthermore， th巴 island'send巴rnic

species are at risk from the invasion of alien species includ-

ing microorganisms [4， 10， 20]. In th巴 HawaiianIslands， 

native birds such as Hawaiian hon巴ycreepersar芭 threatened

with extinction， due to the introduction of mosquitoes 

(Culex pipiens quinquefaciatus) and Plasmodium relictum 
[9， 23， 24]. 

The Daito islands compris巴 thecoral islands of Kita， 

Minami and Oki Daito， which are located 360 km east of 

Okinawa Island. Since settlers colonized the island approx-

imately 100 years ago， Chinese fan palm (Livistona chinen-
sis var. amanoi) forest has been logged for the purpose of 

cultivation and the island has now been reclaimed for the 

sugarcane fields [1]. Presently， the original flora remains 
only at the periphery of th巴islandas windbreaker vegetation 

called ‘Hagu¥which means screen 

Minami-daito Island was originally inhabited by 7 

endemic bird subspecies; however， at least 3 ofthese species 
have become extinct in the wake of巴nvironmentaldevelop-

ment. At present， a total of 186 bird species， including 4 
endemic subspecies， the Borodino islands white-eye (Zos-
terops japonicus daitoensis)， the Daito scops owl (Otus ele司

gans interpositus)， the Borodino islands bulbul (Hypsipetes 

amaurotis borodinonis) and the Borodino islands greb巴

(Tachybaptus rポcolliskuni付onis)，have been 陀 cordedon 

出eisland [1]. In contrast， as cultivation causes environ-

mental transition， some novel species that prefer compara-
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tively open area have settled on the island. Tree sp紅 rows

(Passer montanus) have settled after human colonization in 

the beginning of the 1900s [1]. Bull-headed shrikes (Lanius 
bucephalus)， have established the population on the island 

since 1970s [19] 

To date， there is no study on haemosporidian parasite 

infection in出ewild birds inhabiting Minarni-daito Island. 

In order to understand whether avian haemosporidian para-
site is affecting insular endemic birds， a primary survey for 

the existence of the parasites on the island is required. To 

this end， we conducted a study on haemosporidian parasite 

infection in the birds of Minami-daito Island. 
During a period from 2003 to 2006， the entirety of 

Minami-daito Island (25051 'N， 131 015'E) was surveyed 
Birds were captured using mist nets under the permission of 

th巴Ministryof the Environment. A total of 183 birds repre-

senting 4 species of 4 farnilies (31 Borodino islands white-

eyes， 30 Daito scops owls， 102 bull-headed shrikes and 20 

tree sparrows) were captured. Age c1ass of the examined 

birds was identified as yearling to adult using wing plum-
age. After blood sampling， weighing， observing body con-
dition and fixing an identification leg ring， captured birds 

were released. Small amounts of blood were collected via 

brachial veni-puncture. After fixing in methanol， films were 
prepared from blood samples using Hemacolor@ stain 

(恥1.erckLtd.， KGaA， D-64271 Darmstadt， Germany). Each 

blood film was scanned for more than 15 min for the pres-
ence of haemosporidian parasites， initially at low magnifica-

tion (x 100)， and then at x 1，000 using an oil immersion 

obj巴ctivelens. Parasitemia， the rate of parasitized cells， was 
calculated after observing 5，000 blood cells 

Of th巴 birdsexamined， avian haemosporidian parasites 

infection was found in 109 individuals representing 3 spe-
cies. Infected birds were found in 14 of 31 (45.2%) Borod-
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Table 1. Prevalence of avian ha巴mosporidianparasites in several wild birds inhabit Minami-daito lsland of Okinawa Prefecture， Japan. Th巴
Daito scops owl (OIUS elegans interpositus) and the Borodino islands white-eye (Zosleropsjaponicus dailoensis) are the endemic species 
on the island 

Bird Species Number of birds Number(%) Numb巴r(%) of birds infected with 

Order Family Species examined of birds infected Haemoproleus sp. Plasmosium sp 

Strigiformes Strigidae Otus elegans interpositus 30 O O O 

Passeri formes Zosteropidae Zoslerops japonicus daitoensis 31 14(45.2) 7(22.6) 7(22.6) 
Laniidae Lanius bucephalus 102 94(92.2) O 94(92.2) 
Passeridae Passer monlanus 20 1(5.0) 。 1(5.0) 

Total 183 109(59.6) 7(3.8) 102(55.7) 

Fig. 1. Haemosporidian parasites observed in the Borodino islands white吋 es(Zosterops japonicus dailOensis): (a) Haemoproleus sp.; 
(b) Plasmodium sp. Plasmodium sp. observed in the red blood cell of (c) Bull-headed shrike (Lanius bucephalus) and (d) Tree sparrow 
(Passer montanus). Scale bar= 1 0μm 

ino islands white-eyes， 94 of 102 (92.2%) bull-headed 
shrikes and 1 of 20 (5%) tree sparrows. No avian haemo-

sporidian parasite was detected in the 30 Daito scops owls 

examined. Among the positive birds， 55.7% were infect巴d
with Plasmodium and 3.8% were with Haemoproteus spe-

cies (Table 1). No other haemosporidian parasite was 

detected in the examined birds during this study. Haemo-

proteus sp. was only found in 7 Borodino islands white-巴yes

(Fig. 1). 
Parasitemia (average :t S.D.; range: min-max) in each 

host species were as follows: Haemoproteus sp.， 0.17土

0.201 % (0.04-0.6%; n=7) in Borodino islands white-町田;

Plasmodium sp.， 0.09 :t 0.066% (0.02-0.20%; n=7) in 

Borodino islands white-巴yes，0.40 :t 0.004% (0.02-2.12%; 

n=94) in bulトheadedshrikes and 0.1 % (n= 1) in汀eespar-

rows. 

This is the first report of avian haemosporidian parasites 

infection found in the birds of Minami-daito lsland. In Hon-

shu， the mainland of Japan， the ratio of birds infected with 
haemosporidian parasites is approximately 10% by micro-

scopic examination [8， 1ト 14].Nagata (2006) reported that 

they found 107 of 384 (27.9%) avian haemosporidian para-

sites by PCR method， which is more sensitive method than 

microscopic examination [13]. The past record by Ogawa 

(1911) and Ari ma (1935) showed that 0ー15%of bull-headed 

shrikes and 3.8-4.2% of white eyes in mainland Japan were 
infect巴dwith avian haemosporidian parasites [2， 14]. The 

prevalence in Borodino islands white-eyes (45.2%) and in 

bull-headed shrikes (92.29も)with the intermediate para-

sitemia levels in our study were significantly high compared 

to above reports. It is assumed that there are certain density 

effects and/or inherited factors of the host birds that cause 

the easy spread among th巴populationon the small islands. 

It can also be assumed that the high prevalence of avian hae-
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mosporidian parasites in insular birds is due to favorable cli-

matic conditions for the vectors [9]. The av巴ragemonthly 

temperature over the past 30 years from 1977 to 2006 for 

Minami-daito Island is 23.20C (max: 29.70C， min: 16.loC) 
(Japan Meteorological Agency; http://www.jma.go.jp/jmaJ 
ind巴x.html). At this t巴mperature，many arthropods can 

exhibit continuous and year-round activity. 

In this study， it was possible to identify th巴haemosporid-

ian parasites in 3 bird species at the genus level as Plasmo-

dium or Haemoproteus [21] (Fig. 1). However， 

id巴ntificationat the species level was not easy because the 

number of different blood stages of each parasite was lim-

ited. Little morphological information on the parasites 

causing low intensity infection could lead to species misi-

dentification [22]. Therefore， the possibility of inter-spe-

cific Plasmodium infection in 1 endemic and 2 non-endemic 

bird species could not be determined by this study 

Recently， morphological observations used in conjunction 

with molecular biological techniques for the identification 

of haemosporidian parasites have been attempted [3， 5-7， 

16， 17]. More precise information regarding host switching 

and co-evolution of the parasites with the birds of Minami-

daito Island could be cleared by using molecular analysis 

data obtained elsewher巴.

It has becom巴 recognizedthat pathogenic agents could 

play an important role in wildlife population decline in insu-

lar habitats [15]. Knowledge about avian haemosporidian 

parasites infection obtained from this study will be useful 

not only for clarifying the influence of agents on the insular 

habitat， but for drawing up a protection plan for naive island 

birds against arthropod-borne diseases such as West Nile 

encephalitis [10， 18] 
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