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With the recent emergence of both Chikungunya virus (CHIKV) and Zika virus (ZIKV) 

in the Americas, there are now three arboviruses co-circulating in large areas of 

South and Central America, all of which are transmitted by Aedes mosquitoes: 

CHIKV, dengue virus (DENV), and ZIKV. Clinical signs can be similar and while cases of 

coinfections have been reported to occur, the incidence rate of these is unknown 

and may be underestimated due to the lack of virus specific diagnostic tools. 

Coinfected viremic patients could expose feeding mosquitoes to multiple arboviruses 

at once. However, the impact of coinfection on the ability of relevant vector species 

to transmit any of these viruses (i.e. their vector competence) has not been 

determined. The aim of this study was to determine whether mosquitoes can 

transmit multiple viruses at once, and how exposure to multiple arboviruses may 

alter vector competence for the individual viruses. Therefore, we determined the 

competence of Aedes aegypti (Poza Rica, Mexico) exposed to bloodmeals containing 

more than one Aedes-borne arbovirus. Specifically, mosquitoes were given a blood 

meal containing American strains of CHIKV (99659), DENV-2 (Merida), or ZIKV 

(PRVABC59) in single infections, as well as combinations of the three viruses as 

double and triple infections. Mosquitoes were kept for 3, 7 and 14 days extrinsic 

incubation, at which point mosquito bodies, legs and saliva were collected to 

determine infection, dissemination and transmission rates, respectively. Presence of 

viral RNA was determined by multiplex qRT-PCR for DENV-2, CHIKV and ZIKV in order 

to determine RNA levels for the individual viruses in mosquito tissues. A proportion 

of mosquito saliva samples were positive for both viruses in all combinations of dual 

infections. Infection rates and dynamics of virus dissemination were only mildly 

affected by co-exposure to multiple arboviruses. Furthermore, a proportion of 

mosquitoes exposed to CHIKV, DENV and ZIKV was saliva positive for all three viruses 

at 14 days post infection. Overall, our data suggest that co-exposure of Aedes 

aegypti to multiple arboviruses can result in co-transmission of arboviruses and may 

have subtle effects on vector competence. 

  


