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A study of the associations between three species of rodents in the Atlantic forest and their parasitic arthropods
was undertaken at the Juréia-Itatins Ecological Station, located in the State of S8o Paulo, Southeastern Brazil,
from March 1989 to February 1990. Individuals of three spedyzomys russatus, Proechimys iheriagid
Nectomys squamipesere captured and examined for ectoparasites. Eleven species of parasitic arthropods were
found, including four species of insects and seven of Acari. Parasitism intensity, phenology, and rainfall were
positively correlated with the abundance of the ectoparasites and their hosts. The most abundant bst was
russatus(Muridae: Sigmodontinae), and the most common parasite on it was the laelapiGigdtetolaelaps
oudemansiThe cuterebridMetacuterebra apicalsaused myiasis i®. russatusA mutualistic association between
the staphylinid beetl&mblyopinussp. and its hosP. iheringi(Echimyidae) was observed. The fdwsquamipes
captured had small numbers of ectoparasites.
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Ectoparasitic arthropods that infest mammals are ehnual rainfall is high (3,000 to 4,000 mm/yr) (Paix&o 1984).
ther insects or acarines (Kettle 1985). Some ectoparasigring the present study, the wettest month was January
such as chewing and sucking lice are permanent, wherd&90 (546.3 mm), and the driest was August 1989 (49 mm).
most adult fleas and ticks are temporary (Kim 1985). Sonkr data analysis, the dry and cool period was considered
ectoparasites are biological vectors of pathogenic orgaio-range from April to September and the wet and warm
isms (viruses, bacteria, protozoans, and helminths) amapeyiod from October to March. The mean temperature var-
their hosts (Kettle 1985). ies from 18.3°C to 25.6°C, with July being the coolest

Some studies that have examined ectoparasites of snmatinth and February the warmest (Nascimento & Pereira
mammals in the Brazilian Atlantic forest (Fonseca 19394988).

Guimarées 1945, Linardi 1977, Linardi et. al 1984, 1987, Field samples were obtained monthly from February
1991, Guitton et al. 1986, Barros & Baggio 1992, Bossi &989 to March 1990. Small mammal trapping was conducted
Bergallo 1992, Barros et al. 1993, Carvalho et al. 2001) hawean irregular grid covering 5 ha, with 14 transects vary-
included species inventories, taxonomic descriptions, aity from 200 to 240 m, spaced 20-m apart. Wire-cage traps
records of host-parasite associations. Others (Botelho(220) baited with banana or manioc with peanut butter
al. 1981, Barros-Battesti et al. 1998) have evaluated there set on the forest floor for three consecutive nights
ectoparasites-host associations. The objectives of t{igergallo 1994). Each trap site was recorded and trapped
present study were to (1) describe the relationship barimals were taken to a nearby station laboratory. Han-
tween three Atlantic forest rodent species and their ectdling of small mammals was similar to the procedure used
parasites; (2) assess the degree of host ectoparasite sgacicettinger (1992). The animals were placed in plastic
ficity; and (3) examine the influence of rainfall on ectobags with a cotton ball soaked with ethyl ether until they
parasite abundance. became unconscious, after which they were marked using
MATERIALS AND METHODS an ear-code (Mor_lteiro—FiIho 1987), weighed, and sexed.
) Larger ectoparasites were removed from the fur, ears and

The present study was undertaken at the Juréia-Itatiggl with fine combs, toothbrushes or tweezers and stored
Ecological Station (282’S; 4P15'W), located in the mu- i 70% alcohol. The hosts were subsequently released at
nicipalities of Peruibe, Iguape, Miracatu and Itariri, Statghe same trap site. Ectoparasites that fell from the animals
of Sao Paulo, Southeastern Brazil. The climate is tl’OpiC@bring anesthesia in the p|astic bag were also stored in
humid, with a mild, dry season from May to Septembet.09 alcohol.

Analysis of variance was used to test the effect of
host species, parasite species and period of the year (dry
or wet) on parasite prevalence. Comparisons of parasite
relative densities versus host sex were done using

Work supported by Fapesp, grant # 88/3649-4, Faep, gran§,ggudent’st-test. In addition to these analyses, prevalence

519/88 and CNPq grant # 301372/95-0. and mean intensity were determined for the most common
*Corresponding author. Fax: +55-19-3788.6282. E-maiSPecies. Prevalence is defined as the number of hosts
aricio@unicamp.br infested with one or more individuals of a particular para-
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total number of parasites of a particular species found fare is according to the one proposed by Linardi and
a sample divided by the number of hosts infested witBuimaraes (2000).
that parasite (Bush et al. 1997). Overall host and parasite Seven arthropod species, totaling 5,148 individuals,
abundances by period of the year (dry or wet) were alseere collected from 139 captures©f russatusThis
analyzed using ANOVA. The analyses were done usimgpresented 96.2% of the ectoparasites collected from all
the SAS statistical program (SAS Institute 1987). hostsG. oudemansivas the most frequent species (3,162
RESULTS individuals), and was collected almost exclusivelyOon
] . . russatusA. (Haemolaelappssp. (n = 550) was collected
A total of 5,350 arthropods specimens infesting 1&xclusively onO. russatusG. gilmorei(n = 717),P. r.
species was taken from 80 small rodents, 23 being thgberti (n = 155)M. apicalis a subcutaneous parasite (n
Spiny ratProechimys iherinnghomas, 51 the rice rat = 25), andxode$p_ (n = ]_2), were also collected almost
Oryzomys russatu$Vagner) and 6 the water ectomys exclusively onO. russatusbut with a frequency much
squamipegBrants). In addition to the rodents, three spelpwer than that recorded f&. oudemangiTable I). Other
cies of marsupialsDidelphis auritaWied-Neuwied, ectoparasites collected @n russatuincluded 12 nymphs
Metachirus nudicaudatugDesmarest), an®hilander and 505 larvae ok. cajennense
frenata(Linnaeus) were captured, and the results will be A total of 202 individuals, belonging to 11 species of
presented elsewere. arthropods was captured from 75 capture® dieringi
Ectoparasites collected were Acari Ixodidéebly-  representing 3.8% of all arthropods collected on the hosts.
omma cajennensg-abricius),Haemaphysalis lepo- The beetlémblyopinusp. (n = 80), a mutualistic insect,
rispalustris (Packard) andxodessp.; Acari Lelapidae: was collected almost exclusively on this rodent. Twelve
Gigantolaelaps oudemansionsecaAndrolaelaps Androlaelapsp., and 34. leporispalustrisvere collected
(Haemolaelapp sp., Gigantolaelaps gilmoreFonseca; exclusively orP. iheringi. Other ectoparasites collected
Siphonaptera RhopalopsyllidaBolygenis (Polygenis) on this host included. cajennensélarvae: n = 67);
roberti roberti (Rothschild); Siphonaptera Cteno- nymphs: (n = 15)3. oudemangn = 12),G. gilmorei(n =
phthalmidae:Adoratopsylla (Tritopsylla) intermedia 4), Ixodessp. (n = 3)P. . roberti(n = 5) andh. i.. intermedia
intermedia(Wagner); Diptera Cuterebridadeta- (n=2)(Table ).
cuterebra apicalis(Guérin-Meneville); Coleoptera  Only 8 arthropods of 4 species (0.2% of all specimens)
StaphylinidaeAmblyopinusp. Siphonaptera nomencla-were collected ofl. squamipesncludingG. oudemansi

TABLE |

Relative density of arthropods recovered from @8@zomys russatu35Proechimys iheringand 11INectomys squamipes
the Juréia-Itatins Ecological Station, State of S&o Paulo, Brazil, March 1989-February 1990

Oryzomys russatus

Ectoparasites Dry months (N) Wet months  (N) DF t P

A. cajennensgnymphs) 0.89 2) 0.81 ©) 7 0.51 0.6263
A. cajennens@arvae) 1.13 3 0.69 (©)] 2 1.66 0.2384
G. gilmorei 1.63 (41) 1.73 (67) 673 0.67 0.5039
G. oudemansi 2.43 (73) 245 (131) 205 0.14 0.8888
A. (Haemolaelappsp. 1.65 (32) 1.67 (49) 79 0.14 0.8903
Ixodessp. 0.75 ) 0.69 4) 6 1.0 0.3559
M. apicalis 0.69 (6) 0.91 (12) 11 2.64 0.0229
P. r. roberti 1.07 (26) 1.21 (34) 571 1.26 0.2128
Proechimys iheringi

Arthropods Dry months (N) Wet months (N) DF t P

A. cajennensénymphs) 0.69 (2) 0.81 (20) 9 1.96 0.0811
A. cajennensfarvae) 1.16 (5) 1.40 (12) 15 0.63 0.5388
Amblyopinussp. 1.17 (21) 0.94 (13) 32 1.36 0.1824
G. oudemansi 1.66 2 0.92 3) 3 2.04 0.1343
H. leporispalustris 0.69 (2) - (1) - - -

P.r. roberti 0.69 ?3) 0.69 Q) - - -

Nectomys squamipes

Arthropods Dry months (N) Wet months (N) DF t P
A. cajennensfarvae) 0) (2) - -
Amblyopinussp. 0) Q) - -
G. oudemansi 0) 4) - -
M. apicalis 0) (2) - -

A: AmblyomaG: GigantolaelapsA: AndrolaelapsM: MetacuterebaP.r.: Polygenis robertiN: number of observations; DF: degrees

of freedomt: t-test valuesP: probabilities
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(n = 4),A. cajennenskarvae (n = 2)Amblyopinusp. (n = TABLE Il

1) andM. apicalis(n = 1). Total number of arthropods found @myzomys russatusnd
There was no significant relationship between para-proechimys iheringat the Juréia-lItatins Ecological Station,

site intensity and host sex for any host species. The meastate of Szo Paulo, Brazil, March 1989-February 1990. The

parasite intensities were, respectively, 1.90 and 1.77, ofraple shows the number of observations (N) and the mean

male and femal®. russatugt,gg= 1.27;P = 0.20), and  density per host and standard deviation (SD) of parasite

0.97 and 1.10 on male and femBléheringi (t5;,=1.17; intensities
P=0.24).
The relationship between parasite intensity and p&fY2omys russatus
riod of the year (dry or wet) was significant only for Mean Duncan
russatuswith higher values in the wet (1.95) than in theArthropods N density? SD  test’
dry (1.72) periodtge=2.58,P < 0.01). Parasite intensity g gudemansi 207 2.44 1.00 A
onP. iheringiduring the dry (1.11) and wet (0.96) monthss _giimorei 108 1.70 0.74 B
did not differ significantly {gg= 1.39;P = 0.16).N. A (Haemolaelapssp. 81 1.67 0.87 B
squamipesvas captured with ectoparasites only during operii 60 1.15 0.45 B/C
wet months. _ A. cajennens@arvae) 6 0.91 0.38 C
The relationship between the mean numbers @ apicalis 7 0.90 0.28 C
arthropods and the period of the year was significantly cajennensénymphs) 9 0.82 0.20 c
different forM. apicalisfound onO. russatugTable I).  |;ogessp. 11 0.73 0.12 c

The mean intensity of parasitic arthropods during the
wet and dry months was significantly different only folProechimys iheringi

M. apicalis(Table II). This parasite showed a higher in- Mean Duncan
tensity of parasitism during the wet period. Arthropods N density SD test®
Comparisons of the mean intensities among arthrx— ) 17 133 071 A
pod species were significant for the haStsussatugF cajznnensél_arvae) . e o K
= 57.39;P = 0.0001) ané. iheringi(F = 2.28/P=0.0181) %lf emansi o L2 »>3 |
(Table 111).N. squamipebad too few parasites for mean—/_\moI y|°p'|””$p' . oo 990 A
ingful statistical analysis. No lice were collected. Anc;(j)eii:rr::seﬁ&/mphs) M P 2 \
DISCUSSION G. gilmorei 2 0.69 0 A
The type of traps used in this work did not prever- leporispalustris 3 069 0 A
the ectoparasites from abandoning their hosts. This coufigintermedia 2 0.69 0 A
have occurred with specimensArhblyopinusp., which ~ xodessp. 23 (;J.E?: (()) :

some species normally remain on the host only at night" roberti
(Ashe & Timm 1987). Using combs, toothbrushes or twed!- apicalis 1 0.69
zers to sample the hosts could account for the absencenofamblyoma A: Androlaelaps G: Gigantolaelaps H:
lice in samples, since these ectoparasites usually remgjgemaphysalisvi: MetacuterebaP.r: Polygenis robertia: Log
firmly attached to the host. In addition, it was not pospf the frequencyb: means followed by the same letter, did not
sible to determine the exact area of the host body whejiger significantly at the 5% overall level of probability, when
most of the ectoparasites were collected. BotMof puncan's multiple comparisons test was used; N: number of
apicalis were located on the lateral thoracic region angpservations; DF: degrees of freedom

TABLE Il

Mean numbers of parasitic arthropods collected from three different rodent hosts at the Juréia-ltatins Ecological 8taifon, Sta
Sao Paulo, Brazil, March 1989-February 1990

Arthropods Dry months (N)® Wet months (N}  DF t P

A. cajennensénymphs) 0.79 4) 0.81 a7 19 0.17 0.8689
A. cajennensfarvae) 1.15 8) 1.26 (15) 21 0.38 0.7086
Amblyopinussp. 0.94 (21) 0.72 (13) 32 1.36 0.1824
A. (Haemolaelapssp. 1.65 (32) 1.68 (49) 79 0.14 0.8900
G. gilmorei 1.63 (41) 1.71 (69) 67.8 0.48 0.6341
G. oudemansi 2.41 (78) 2.42 (134) 210 0.05 0.9641
H. leporispalustris 0.69 2 0.69 1) - - -
Ixodessp. 0.75 7 0.69 ) 6 1.00 0.3559
M. apicalis 0.69 (6) 0.91 (12) 11 2.64 0.0229
P. 1. roberti 1,03 (29) 1,20 (35) 59.7 1.52 0.1338

A: AmblyomaA: Androlaelaps G: GigantolaelapsH: HaemaphysalisM: MetacuterebaP.r.: Polygenis roberti; aLog,  of the
frequency; N: number of observations; DF: degrees of freetdttest valuesk: probabilities
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neck (Bossi & Bergallo 1992), and the beeflatblyopinus oudemansdiffered from the other parasites due to its
sp., were attached to the base of the tail. high rates of prevalence @ russatus.
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