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Conceptual nidus showing how vector, host, and pathogen populations
intersect within a permissive environment to enable pathogen transmission.
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Durlng unfavorable weather periods, nldus often contract to |
spatially delimited refugia that enable host and/or vector and
pathogen persistence. Under permissive temperatures, moisture
related focus contraction actually may enhance host-vector
contact and therefore transmission.



In Asia and the Indian Ocean region
the main chikungunya virus vectors
are Ae. aeqgyptiand Ae. albopictus.

™
A larger range of Aedes species

(Ae. Turcifer, Ae. vittatus, Ae.

- " fulgens, Ae. luteocephalus, Ae.

_aalzieli, Ae. vigilax, Ae. campto-

rhynchites) transmit the virus In
Africa, and-Culex annulirostris,
Mansonia uniformis, and
Anopheles mosquitoes have also
occasionally been incriminated.



Recent invasion by Ae. albopictus of the United
States has been accompanied by a parallel

decrease ‘ofAe. aeqypti in the Southeast.
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Py 5 *5ylgvat|c Ih na’gu re but capable of 2 adaptlng to
*rliral and urban environments -

= Anthnep phillc and zoophilic
i-*alongewty =1 month
s#hght range 400-600.m
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A thresholdlevel off vector population
IS, necessary e maintainanae: transmit
a pathogentiom host teesL. .







[ anval competition, .
COmmon I natural .- .

Mosquito populations;. -
hasiimportant indirect: . -

.effects on adults by |
altering mosguito= ..
VIFUSH IMtEractions.




In Ae. Albopictus, competition resulted
In greater infection, body titer, and
dissemination rates compared to low-

competition conditions.

Alto et al. Larval competition differentially affects arbovirus
Infection In Aedes mosquitoes Ecology 2005; 86(12): 3279-88




Adult females with the largest body size were -
produced from the temperature 18°C took the
longest to mature, and six times more likely to be
infected with CHIKV than females reared at 32°C
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| VEC {01 POf ation must take = 2 blood meals from
e rn nfected e'ln%s_l_,r optikleertebrate hosts.
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Movement or dispersal of

squito vectors Is of

cern ingwo ways. The

st Is the movement of a
Species Into a new geo-
giaphlc area where it has
not occurred previously, and
the second Is the various
ypes and purposes of

-
| |n a limited area.
"‘hif-




Ae. aegypt/ usually has a limited
dispersal of <100 meters in a
domestic environment.

Ae. albopictus flight range 400-600 ngy




g/ip . 20 v
he ap f]ication of inseciicides
to domigstic envirORIENLS
tended®either to eliniiEEN
domgstic portion of.a./ectol
pOp aﬂ‘ﬂom drive thens
Mosquiliees,out-of-doers and
this wa clted mrachange
N thelr feedimag halits.




No displacement of Ae. albopictus in Singapore
City, but an increase in habitat availability for
rough urbanization.
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Dispersal and Distribution
Urban- Rural- Sylvatic Ecosystems

Biotic and abiotic factors



CoexistancerAe. aegyptijana

42100[ fBrus mosqwtoes 0GC{l F-r both indoors and
gagilyel teloors in Jrru- '" (7 10%)= - &
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Occurr@nge, clurwt 1drn ane pravalzrice of 4277 OJ;*!/ 5| E)angxo}’ metropolitans~
Sarnungy et rnl 2008, Komalamisra personzl commuricator, 2009 o=




A factor controlling susceptibility of Ae.

albopictus to CHIK infection.is genetic.

Mean virus titers of infected! mosguitees. ofi different
geographic strains varied.almaost 1.,000-feld.

1T



Urban strain contained point mutation
that was different from rural and sylvatic
strain, indicating an absence of genetic
exchange with rural and sylvatic strain.

sylvatic

Potiwat et al 2009. Genetic structure of natural population of
Aedes albopictus; urban, rural and sylvatic strain.



| y Ae. albopictus from different
| == ecology vary in their vector
V. =..competence for CHIK virus.

/Pt Ae. albopictus strains originating
from different geographic localities
vary not only in their oral
susceptibility to infection with
CHIK virus but also in their ability
// to replicate the virus once

| infected.

Tesh et al. 1976. Variation among geographic strains of Aedes albopictus In

susceptibility to infection with chikungunya virus. Am J Trop Med Hyg.
25(2): 326-335.
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In some parts of Africa, CHIKV was isolated from
zoophilic mosquitoes. It suggests that the virus
circulates in rodents and cattle in the region. Virus
was also obtained from a squirrel, chiroptera, and
ticks (Alectorobius sonrai), as well as the presence
of antibodies specific for CHIKV In rodents and
birds, support the assumption that secondary wild
cycles exist in animals.

rodent tick
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and vector = Jeflvironment.
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The Inoculation rate
was ~ one infective 158 &5
bite per mosquito per
week, 21 bites of
iInfected mosquitoes
(not necessarily
Infective) per monkey
for the transmission
season.




Different mosquito species vary widely
IN their host preferences and may be
most selective of their blood sources.




It Is essential to search for a long-term
reservoir host for |kungunya VIrus.










mosqwtoes and vert te i |
£EOYS ste ms where 2aviils IS

It is to |dent|fy those__ speues essent_‘lal to vi z -
perpetuation and to distinguish them
_ that may be secondarily involved or e&cluded




Ewdence of Transovarian
= transmission

The Infection rate In
Ae. albopictus was
higher than in Ae.
aeqypti, with relative
Infection rate in male
of both species being

higher than in female.
(Thavara et al. 2009)




Evidence of sylvatic
cycle In Malaysia

The first isolation of chikungunva virus from

non-human primates in Malavsia
Y. Apandil®, W._. A. Nazni-, Z. A. Noor Azleen~, I. Vyxthilingam=, M. Y.
f\_nnrazians, A H. Az:allari::, S. Zainah! and H. L. Lee”

1"-..-‘ircnlcng3.f Unit, Institute for Medical Research, Kuala Lumpur, Malaysia.

Ziedical Entomology Unit, Institute for Medical Research, Kuala Lumpur, Malaysia.
SPEraSitﬂlﬂg}r Unit, Institute for Medical Research, Kuala Lumpur, Malaysia.
*Corresponding author. E-mail: apandid@imr_ gov._my
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Chikungunya is a mosgquito borne disease caused by chikungunya wvirus (CHIKW ).
The wvirus is transmitted to human by Aedes genus mosquitoes. Transmission
cycles of CHIKN can be man - mosquito - man (urban cycle) or anmnimal - mosguito
- man (sylvatic cycle)}. Sylvatic transmission cycle of CHIKMW has been described in
Africa and may play a role in re-emergence of CHIKN infection. In Malaysia, CHIK\W-
neutralizing antibodies have been detected among wild monkeys in mid 1960s but
so far CHIKW has never been isolated in monkeys.

Key words: Chikungunya wirus, sylvatic cycle, non human primates, CHIEKW
Jgenotypes.




Biological transmission

of arboviruses includes

acquisition of the virus by the vector
from an infectious blood meal,
e replication,
e dissemination of virus to the
salivary glands, and
e transmission to a host by bite.

Successful completion of this process \
requires that infection and
dissemination barriers within the

mosqguito be overcome. | \




Different mosquito species vary In their
susceptibility to experimental infection and
In their ability to transmit arboviruses.

An. letifer, Ma. bonneae and Ma. an
In peat swamp forest.

Armigeres subalbatus is anthropophilic with high™g
Ae. vexans prefers to bite cattle but also human.
Ae. ftogor maintains a very high infection rate, but is a poor tré

Cx. bitaeniorhynchus, which feeds predominantly birds, but also shoW
relatively high proportion of cattle and human feeds.

and macague monkeys

leNsity at dawn.







