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Abstract. Chikungunya virus (CHIKV) is an arthropod-borne virus, which is known to cause severe disease only in
humans. To investigate its potential zoonotic host range and evaluate reservoir competence among these hosts, experi-
mental infections were performed on individuals from nine avian and 12 mammalian species representing both domestic
and wild animals common to North America. Hamsters and inbred mice have previously been shown to develop viremia
after inoculation with CHIKV and were used as positive controls for infection. Aside from big brown bats (Eptesicus
fuscus), none of the mammals or birds developed detectable viremia or overt clinical disease. However, most mammals
and a smaller proportion of birds developed neutralizing antibody responses to CHIKV. On the basis of these results,
it seems unlikely that CHIKV poses a significant health threat to most domestic animals or wildlife and that the species
examined do not likely contribute to natural transmission cycles. Additional studies should further evaluate bats and
wild rodents as potential reservoir hosts for CHIKV transmission during human epidemics.

Chikungunya virus (CHIKV; Togaviridae: Alphavirus) is a
mosquito-borne virus of medical importance that is distributed
throughout much of Africa and southeast Asia, and more
recently has expanded to regions in Europe and the Western
Hemisphere.1 In the past decade, CHIKV has caused numer-
ous large-scale epidemics, estimated to have involved millions
of people.2–4 During this time frame, CHIKV underwent a
mutation that subsequently permitted Aedes albopictus to
serve as a competent vector, permanently altering the epide-
miology of this virus.5,6 The virus is thought to be maintained
in nature through a human–mosquito–human cycle involving
Aedes aegypti and Ae. albopictus mosquitoes, although other
species may be involved as reservoirs.7–9 The recent emer-
gence of CHIKV, including introductions to the NewWorld via
viremic travelers and subsequent autochthonous infections,
has led to a heightened interest in better understanding the
ecology and epidemiology of this virus.10–12 For example,
little is known about the sylvatic cycle of CHIKVand whether
nonhuman vertebrates are involved in transmission, although
forest-dwelling primates have been implicated as potential
hosts in both Africa and Asia.9,13–15 Here, we report on a
series of experimental trials designed to identify potentially
competent host species representative of domestic and wild
animals common to North America.
Animal species were chosen for inoculation with CHIKV

based on their abundance, availability, and to serve as repre-
sentatives of broader taxonomic groups. Two strains of CHIKV
were used for inoculation: the SAH2123 strain was isolated
in 1976 from a human in South Africa and the COM2005
strain was isolated from mosquitoes collected during an out-
break in the Comoros Islands in 2005. Individuals of nine
avian and 12 mammalian species were prescreened as negative
for neutralizing anti-CHIKV antibodies and inoculated with
104–105 plaque forming units (PFU) of CHIKV by subcuta-
neous injection. All animals were observed twice daily to

assess clinical signs of disease, which in some cases, included
recording rectal temperature. Blood samples were collected
daily (except for big brown bats) for up to 7 days postinocu-
lation (DPI) and also at the time of euthanasia on 14 DPI.
Because of their small size, groups of bats were terminally
bled and euthanized on 1–5, 7, and 14 DPI. Sera were tested
for CHIKV by plaque assay on Vero cells; the threshold for
detection varied depending on volume of serum available
and is depicted in Table 1. Antibody titers were determined
by plaque reduction neutralization tests (PRNT, 90% reduc-
tion of ∼100 PFU SAH2123 virus) using procedures previ-
ously described.16 This study was performed in accordance
with regulations established by the Institutional Animal Care
and Use Committee at Colorado State University and all
experimentation was carried out in biosafety level-3 labora-
tory conditions.
Individuals of nine avian species were inoculated, none of

which developed detectable viremia. However, individuals of
five different species seroconverted by 14 DPI (Table 1).
Domestic mammals failed to develop detectable viremia, but
at least one individual from each species seroconverted by
14 DPI. Among the wild mammals inoculated, only big
brown bats developed detectable viremia, while one or more
individuals of all species (i.e., bats, raccoons, armadillos, and
rabbits) except mink seroconverted. Seven of 10 bats eutha-
nized from 1–5 DPI were viremic during that time (Figure 1).
Hamsters and C57BL/6 mice were used as positive controls
for infection with CHIKV.16–18 Three of 16 mice and seven
of 10 hamsters developed detectable viremia, but neither mice
nor hamsters seroconverted by 14 DPI. Clinical signs of dis-
ease were not evident in any animal, and an increase above
preinoculation body temperatures was not observed in any
individuals in which rectal temperatures were recorded through
the course of the study.
Many arboviruses have complex transmission cycles and use

multiple reservoir host species for viral maintenance and repli-
cation, whereas others, such as dengue viruses, appear to be
exclusively primate pathogens, which can include multiple
species.8 Serological evidence of CHIKV infection from Africa
and Asia suggests that nonhuman primates and possibly
rodents may serve as reservoir hosts.9,10,19,20 However, details
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of these reservoir host associations have not yet been well
elucidated and humans are the only known natural host of
CHIKV. In addition, humans develop a viremia of sufficient
magnitude to transmit the virus back to mosquitoes.10,21,22

Thus, the involvement of alternative reservoir hosts in CHIKV
epidemiology is currently unknown. Results from this study
help to narrow the search among animal hosts by lessening
the likelihood that numerous bird and mammal species are
competent reservoir hosts. The results of the experimental
infections reported suggest that some bats and rodents may
potentially serve as virus-amplifying hosts of CHIKV. Bats
and rodents encompass enormous and diverse taxa with a
worldwide distribution, and based on this initial assessment
into reservoir host competence, it appears that these groups
may justify further study in terms of understanding the ecol-
ogy and epidemiology of endemic CHIKV. In contrast to bats
and rodents, results from this study indicate that various
domestic and wild animal species, including birds, mamma-
lian mesocarnivores, lagomorphs, and members of the family
Dasypodidae (i.e., armadillos), are unlikely to be competent

TABLE 1
Viremia titers and antibody responses in birds and mammals experimentally inoculated with chikungunya virus

Species Virus strain Number tested Number viremic (range of peak viremia*) Percentage PRNT positive at 14 DPI PRNT90 antibody titer range

Hamster SAH2123 5 3 (2.3–5.5) 0 < 10
Mesocricetus auratus COM2005 5 4 (2.3–2.9) 0 < 10
C57BL/6 mouse SAH2123 8 2 (2–2.6) 0 < 10
Mus musculus COM2005 8 1 (2.7) 0 < 10
Big brown bat† SAH2123 7 4 (1.5–5.5) 50 20
Eptesicus fuscus COM2005 7 3 (2.6–3.7) 0 < 10
Horse SAH2123 2 0 (< 1.0) 100 20–80
Equus caballus COM2005 2 0 (< 1.0) 50 40
Calf SAH2123 2 0 (< 1.0) 100 10–20
Bos taurus COM2005 2 0 (< 1.0) 100 20
Goat SAH2123 2 0 (< 1.0) 100 20
Capra aegagrus hircus
Pig SAH2123 2 0 (< 1.0) 100 40
Sus scrofa domesticus COM2005 2 0 (< 1.0) 100 10–40
Dog SAH2123 2 0 (< 1.0) 50 10–20
Canis lupus familiaris
Rabbit SAH2123 2 0 (< 1.0) 100 40–80
Oryctolagus cuniculus COM2005 2 0 (< 1.0) 100 40–160
Mink SAH2123 3 0 (< 1.0) 0 < 10
Neovison vison
Armadillo SAH2123 3 0 (< 1.0) 100 10–40
Dasypus novemcinctus
Raccoon SAH2123 2 0 (< 1.0) 100 20–40
Procyon lotor COM2005 2 0 (< 1.0) 100 20–40
Chicken SAH2123 3 0 (< 2.0) 67 10–20
Gallus gallus domesticus COM2005 3 0 (< 2.0) 67 10
Mallard SAH2123 2 0 (< 2.0) 50 10
Anas platyrhynchos COM2005 2 0 (< 2.0) 0 < 10
Red-winged blackbird SAH2123 2 0 (< 2.0) 0 < 10
Agelaius phoeniceus COM2005 2 0 (< 2.0) 0 < 10
Double-crested cormorant SAH2123 2 0 (< 2.0) 0 < 10
Phalacrocorax auritus COM2005 3 0 (< 2.0) 0 < 10
American white pelican SAH2123 2 0 (< 2.0) 50 20
Pelecanus erythrorhynchus COM2005 2 0 (< 2.0) 50 10
House sparrow SAH2123 4 0 (< 2.0) 0 < 10
Passer domesticus COM2005 4 0 (< 2.0) 0 < 10
Rock pigeon SAH2123 3 0 (< 2.0) 0 < 10
Columba livia COM2005 2 0 (< 2.0) 0 < 10
Ring-billed gull SAH2123 2 0 (< 2.0) 50 10
Larus delawarensis
Cattle egret SAH2123 3 0 (< 2.0) 33 10
Bubulcus ibis COM2005 2 0 (< 2.0) 0 < 10
DPI = days postinoculation; PRNT = plaque reduction neutralization tests.
*Peak viremia titer is in log10 plaque-forming units/mL serum.
†Five bats per virus strain were used to assess viremia; seroconversion was assayed in two additional bats per virus strain.

FIGURE 1. Viremia in 10 Eptesicus fuscus bats inoculated with
two strains of chikungunya virus. Each bar depicts an individual bat
and values of 0.5 log10 plaque-forming units (PFU)/mL indicate that
viremia was not detected (< 10 PFU/mL).
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hosts of CHIKV in nature. However, this study included small
numbers of adult animals from each species, and was limited
to two strains of CHIKV, thus warranting more thorough
evaluations of the range of potential vertebrate amplifying
hosts. However, based on these results, in conjunction with
a lack of field evidence, it seems unlikely that CHIKV poses
a significant threat to most New World livestock and some
wild avian and mammalian species. Elucidation of the trans-
mission epidemiology of CHIKV will improve the understand-
ing of how the virus is currently maintained and established in
new geographic regions, and can help develop strategies for
predicting the source of outbreaks and targeting control and
prevention efforts.
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