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SHORT COMMUNICATION

Oral Susceptibility to Yellow Fever Virus of Aedes aegyptifrom
Brazil
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The oral susceptibility to yellow fever virus was evaluated iA@8es aegyptsamples from Brazil. Sike.
aegyptisamples from Africa, America and Asia were also tested for comparison. Mosquito samples from Asia showed
the highest infection rates. Infection rates for the Brazihanaegyptreached 48.6%, but were under 13% in 60%
of sample tested. We concluded that although the low infection rates estimated for some Brazilian mosquito samples
may not favor the establishment of urban cycle of yellow fever in some parts of the country, the fouAding of
aegyptiof noteworthy susceptibility to the virus in cities located in endemic and transition areas of sylvatic yellow
fever, do pose a threat of the re-emergence of the urban transmission of the disease in Brazil.
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In Brazil, urban yellow fever (YF) transmission has The oral susceptibility oAe. aegyptpopulations to
not been noticed since 1942 (Franco 1969). During thé= virus is one of the important components which can
last 60 years, the reported human YF cases or small ogive an insight on the epidemic risk in the re-emergence
breaks have been only due to infections acquired insidéthe urban transmission of the disease. The determina-
or close to the jungle, where the virus is transmitted kyon of the oral susceptibility to YF virus k. aegyptin
sylvatic mosquitoes belonging to genétaemagogus Brazil has been claimed (Vasconcelos et al. 1999, Prata
andSabethesThe urban mosquito vectdedes aegypti  2000).
eradicated from Brazil in the 50’s and re-introduced in the In this study, the oral susceptibility to YF virus of 23
70’s, has been spreading over the country during the f@razilian samples ofe. aegyptivas evaluated (Table).
lowing decades, colonizing counties located in the sylor comparative purposes, six additional samples from
vatic YF endemic area. The presenceédef aegyptin  Southeast Asia, West Africa and North and South America
cities near the YF sylvatic transmission and the possibilvere tested. All thée. aegyptsamples belonged to the
ity of infected people, especially tourists, to move duringale form fe. aegypti aegyptiexcept for the Boulbinet
incubation and viraemia periods to cities highly infestedample, from Guinea, which corresponded to the dark form,
by Ae. aegyptincrease chances of contact between thise. aegypti formosu#n all essays, the Paea strairef
mosquito and YF virus and the risk of urban transmissiaegypticollected in Tahiti (Vazeille-Falcoz et al. 1999) was
of the disease in Brazil and other South American counsed as control.
tries (Vasconcelos et al. 1999, 2001, Forattini 1999, Prata Mosquito samples were collected by using ovitraps
2000). Although infected people may be bittenAw®. settled around human dwellings, from March to Decem-
aegyptj urban YF cycle has surprisingly not yet beetber 2001, except for the West Palm Beach, Ho Chi Minh,
established in Brazil. However, in Santa Cruz, BoliviaPhnom Penh and Boulbinet samples which were collected
whereAe. aegyptis present in cities near areas whereither as larvae and/or pupae. Field collected mosquitoes
sylvatic YF is endemic, an outbreak of urban YF has r¢Fg) raised to adult in the laboratory were morphologi-
cently been reported. This outbreak was fortunately lincally identified to species and fed on guinea pigs to ob-
ited in time and space by vaccination campaigns of urbsain eggs. The procedures to maintain and infect mosqui-
residents (Van der Stuyft et al. 1999). toes followed those described by Vazeille-Falcoz et al.
(1999).

The YF virus strain (FIOCRUZ 74018/MG/01) was iso-
lated, inAe. albopictusC6/36 cells, from the serum of a
39-years old human YF fatal case from Bom Despacho,
This work was supported by CNPq and US National InstitutState of Minas Gerais, Brazil, in 2001. It was identified by

of Health grant Al-47793. indirect immunofluorescence (IFA) using anti-YF mono-
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corresponding to the supernatant fluid of the 4th pas-
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sage of this virus strain in C6/36 cells. Viral stock produczal analysis was performed using R x C Fisher’s exact test.
tion was done according to Vazeille-Falcoz et al. (1999) A total of 2,487Ae. aegyptfrom Brazil were tested.
and titers calculated by the 50% endpoint method d&xcept forAe. aegypteollected in Milh&, which 148 tested
scribed by Reed and Muench (1938) and expressedfemales were negative, all other evaluafed aegypti
50% mosquito infectious doses (MJE/ml. samples from Brazil were orally susceptible to YF virus.
All infection experiments were conducted with 5- to 7However, the infection rates were heterogeneous when
day old F females fed for 15 min through a chicken skirall Brazilian samples were consider&i<(0.05). In the
membrane covering an apparatus containing the infegreat majority of the BraziliaAe. aegyptsamples (14 out
tious meal, composed of 2/3 washed rabbit erythrocytes,23) infection rates were low, i.e. under 13%. This was
1/3 of YF virus suspension, and ATP (5 x*M). The titer  the case of most dfe. aegyptsamples from Northeast
of the meal was £ MIDg/ml. Only fully engorged fe- (Pacuja, Quixeramobim, Salvador, Feira de Santana) and
males were considered. Mosquito infection was deteBoutheast regions (Cariacica, Leandro Ferreira and five
mined by the detection of YF viral antigen by IFA on headamples from the State of Rio de Janeiro). Actually, we
squashes after 14 days of incubation at 28& Statisti- can consider that the vectorial competence of these
samples is low, even though YF infected mosquitoes have
not been tested for experimental transmission. On the
TABLE other hand, when only samples from the endemic area of
Geographic origin and infection rates in crescent order of Sylvatic YF transmission (Table) were taken into account,
Aedes aegyptsamples, 14 days after taking an infectious medhe infection rates were higher, although heterogeneous
with yellow fever virus (P<0.05), ranging from 11.1% in Rio Branco to 46.4% in
Ananindeua. The highest infection rate fge. aegypti

- . Py
Locality /Fgfgt'grﬁ o ?gm;?ggted N Was observed for Foz do Iguacu (48.6%), which is located
: in the transition area of sylvatic YF transmission in Brazil.
Brazil The Asian samples were more susceptible (47%-64.4%)
ggzq‘ien dador Soares glg%; % 9 1ffo than those from Brazil (0-48.6%), Venezuela (13.6%) and
Quixeramobim NE/CE 17 0 USA (24.80/_0). Only 3.3% of mosquitoes fror_n the dark f_orm
Rocinha SE/RJ 33 121 Ae. aegypti foymosg(ﬁoulbmet) became infected W|th_
Tingua SE/RJ 4.9 103 YF virus. The infection rates for the Paea control strain
Pacuja NE/CE 5.6 71 ranged from 30% to 56%.
Salvador NE/BA 6.3 111 This is the first time the YF infection rates Aé.
Higiendpolis SE/RJ 6.7 120 aegyptisamples from Brazil were experimentally evalu-
Moqueta SE/RJ 7.6 118 ated. Beforéd\e. aegypteradication, several experiments
Feira de Santana NE/BA 10.6 47 of YF transmission were conducted with this mosquito
Rio Brancd " NO/AC 111 117 collected in Brazil (Strode 1951), but the proportions of
'C-:i";‘ig‘g{é’a':e”e" gg//éﬂse 1122'(? 111098 susceptible females per infected lots were unknown.
Boa Viste NO/RR 12.9 116 Thg low oral sus_ceptibility to YF virus of most of the
Represa do Cigano SE/RJ 16.1 5 BrazilianAe. aegyptsamples we tested certainly contrib-
S30 Luis NE/MA 19.6 112 utes to the absence of the urban transmission in the coun-
Maringad SO/PR 227 119 try. For example, the municipality of Leandro Ferreira ex-
Porto Velhd® NO/RO 24.4 119 perienced an outbreak of sylvatic YF in 2001. The locality
Campo Grandé CW/MS 25 104 although infested bye. aegyptdid not undergo urban
Potim SE/SP 27.1 118 transmission of YF. Our results showed that only 12% of
Belem® NO/PA 33.9 109 the Ae. aegyptfemales from this small city became in-
Ananindeu& NO/PA 46.4 112 fected with the YF strain isolated from a man infected in
Foz do Iguacd SO/PR 48.6 109 the neighboring forest. Low susceptibilityAé. aegypti
Other countries to the virus may limit the occurrence of a YF urban cycle
Cambodia ~ Phnom Penh 64.4 104 there. This was the case of the Guinean situation: in Sep.
Vietnam HoChi Minh ANH14 49.1 57 2001, few YF human cases were suspected and only two
Ho Chi Minh  MIN15 47.0 66 \were laboratory confirmed in Boulbinet. Despite of the
\L/g:z“e'a VV?S"’I‘%”Zm Beach 13é(431 8 1o Presence ofe. aegyptino outbreak was reported (A
Guinea Boulbinet® 33 123 Yebakina, pers. commun.). Coincidently, our results

: showed that the Boulbinet sample presented a low infec-
a regions: CW = Centre-West; NE = Northeast; NO = Northijon rate for YF virus (3.3%). Besides oral susceptibility,
§%Z ;g”té‘gaftl?zssgr;osggmbsﬁgf ﬁ/l(i:nz ?g:r'a?? K/ga_r“&a%her factors must be considered to explain the restriction
- ' - - ey VD = VU o= S - transmission to the sylvatic cycle in Brazil. Low oral
Grosso do Sul, PA = Para, PR = Parana, RJ = Rio de Janeio, Sceptibility to YF virus certainly tends to limit the dis-

= Rond6nia, RR = Roraima, SP = S&o Paulo, MA = Maranha . . f the infecti . b b |
b: infected mosquitoes are those with YF viral antigen in heaze ination of the infection into urban areas but alone

tissues; N = number of examined fematest located in endemic d0€s not explain why urban transmission has not been
and transition areas of sylvatic YF, respectively; remaininfitiated from sylvan outbreaks aroude. aegyptin-
Brazilian localities are in indene areasgiark form fe. aegypti  fested cities such as Leandro Ferreira. Besides low sus-
formosu$ ceptibility, perhaps the density éfe. aegyptin such
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small cities is not enough for initiating an YF transmisthe re-emergence of the urban transmission of the dis-
sion cycle. Actually, it has been shown tA&t aegypti ease in Brazil

populations with a relatively low susceptibility to YF vi-  Further studies on oral susceptibility to YF virus as
rus may be involved in the occurrence of outbreaks. lmell as on genetic structure &é. aegyptBrazilian popu-
1987, Nigeria experienced a large urban YF epidemic trarlations are necessary in order to access mosquito dispersal
mitted byAe. aegyptithat showed low oral susceptibility: and thus, gene flow between populations. Selected genes
26% became experimentally infected and only 7% susuch as those controlling the vector capacity could be dis-
ceeded in transmitting YF virus. On the other hakel, seminated depending on environmental factors and hu-
aegyptiwas present in extremely large humbers in botiman activities facilitating mosquito and virus spreading.
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