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la ES UM O 
Os inais importantcs aspcctos clínicos c ccocpidcmiologicos c aspectos prcvcntivos acerca das at Iioviroscs 

associadas coni doença liumana no Brasil silo discutidos. Trinta c scis arbovirus dcntrc os tipos pres1 tiitcniciilc 
isolados no País teni sido incriniinados conio causadores'dc docnça humana. Dcstcs, c,irico siio inlportantcs 
c m  tcriiios de saiidc pública pois cstão associados coni cpidcniias, s50 os virus Dciigiic (DEN), Mayaro 
(MAY), Oropouclic (ORO), Rocio (ROC) c Febrc aniarcla (FA). DEN c OJiO cstão associados c o ~ n  dociiça 
Iiumana cpideniica ci11 áreas urbanas ciiquaiito MAY, ROC c FA cspccialmcntc en1 árcas rurais. Bas icamentc, 
o virris ORO dctcr!iiina uni quadro febril algumas vczcs acompanhado por nicningitc assCptica. M! Y c DEN 
são rcsponsivcis por quadros fcbris csnntctiiiticos, sciido qiic DEN, nos iiltimos alios tem sido asso~~iado coili 
qunclros dc fcbrc licmorrágica, o quc Sabidnmcntc d o iiiccanisnio pclo qual o virus FA dctcrn:;tia a sua 
nprcscntaçiío clínica clissica c o KOC cslci associado coni gravcs quadros de ciiccfalilc. Trinta c 1'111 outros 
wbovirus tdiii sido associados coni docilça febril bcnigna cnl poucos c esporádicos casos Afora r )EN c os 
A~r~itcrvii~~is Flcsal c Sabih (o90 s90 arbovirus), todos os arbovirils cnvolvirlos coni diKnça Iiu7iiana na -',niaz6nia 
J3rnsilcira. sSo niaiitidos cni natureza atrnvQ dc uni ciclo silvcstrc dcscnvolvido na florcsta, ondl diversas 
csp~cics dc insctos hcmatófagos c vcrtcbrados silvcstrcs atuam co~iio vctorcs e ho.r;pcdciroF, rcspccl Ivanicntc. 
O ibis DEN tcni uni  ciclo urbano ciii cluc o inosquitoAec/cs negypii d o vclor c o Ilolncni atlw como 11, !spcclciro, 
Os arcnavirus s50 transmitidos dirctanicritc ao homcm atravds de cxcretas dc rocdorcs clue sií0 seus I!riircipais 
Iiospcdciros. Escctuaiido os cinco virus associados com cpidcmias quc causain uni gnindc iiiipa' .to socio- 
ccondiiiico, inclusivc lcvando c7 mortc, casos verificados coni FA, DEN c ROC, o vcrdallciro paid dcsscs 
vírus conio agcntcs sistciniticos dc doença hiiyiana 6 ainda pouco conhccido. Novos cstuhs siio i11 ccsscirios 
para csclarcccr aspectos ainda obscuros accrca da cpidcmiologia da maioria dcsscs arbovirus. 

SUM RI AIW 
Tlic main aspccts of tlic clinical manifcstations aiid cpidciniological data rcgaiding human arboi'iruscs ¡ti 

the Drazilian Arliazoli rcgion arc rcvic\vcd. Thirty-six arboviruscs niid otlicr viruscs of vorkbralcs I I : ~ V C  b c ~  
associntcd with liunian discase aniong o w  200 isolatcs made in Brazil :Five of tlicni arc importaní iii public 
licnltli and arc involvcd in cpidcmics, tlicy arc the Dengue (DEN). Mayaro (MAY). Oropouclic (ORt I), Rocio 
(ROC) and Yellow Fcvcr (Y 1:) viruscs. ORO and DEN are associatcd with cpidcmics of human liscasc in 
urban arcas, wliilc MAY, ROC and YF linvc bccn rcspoiisiblc for cpidcmics in rural arcns. Usu:lIly, ORO 
cause a fcbrilc discasc, sönictimcs acconipaincd by ascptic mcningilis. MAY and DEN arc assoc1:i tccl with 
fcbrilc discasc arid rash, while YF produces a hemorrliagic fcvcr and ROC is an agclit rcspollsiblc for 
cnccphalitis. Thirty-onc other arboviruscs are involved i n  rarc and sporadic C ~ S C S  of lcbrilc ilil~css. All 
nrboviruscs (nith the esception of DEN and arcnavituses) arc maintained by a sylvatic cycle in tlrc fotcst, 
11 Iicrc scvcral spccics of hcniatoplragous insccts act as vcctors and wild vci tcbrstcs arc itivolvcd ns hosts. 
TIEN has a cyclc in which the Ac& cw~iyili  niosquitocs arc the vcctors mid inan tlic vcrtcbratc host. Arc riaviruscs 
arc transniittcd clircctly to nian by rodcnts. With the cxccptioii of thc five viruses associalcd witli ~~pidcniics 
~vliicli arc ofgrcat ccononiical and social itnpact, and may bc responsiblc for dcatlis, (c.g. of DEN, ROC and 
YF), the cxact involvcnic~~t of tlicsc viruses as systcniatic agciits of Iiuriian discasc is i IiiknowiI Furthcr 
studies are nccdcd to clarify aspects of tlicir epidemiology. Arenaviruscs are dircctly traiicinittcd 11 man by 
\ \ay of tlic cscrcta of iiifcctcd rodcnts wliich are tlic rcscrvoir-hosts of thcsc viruses. Apyropri:i te safcty 
i~icasiircs should bc adoptcd when liandliiig these viruscs as they can bc transmitted via tlic respira toi? tract 
(d roplct infection). 

1NTRODUCTION 
S o m  arboviruscs and otlicr viruses transniitted by rodcnts, arc iniportatit worldwide public Icalth problcln. 

They have frequcntly been responsible for extensive epidemics, with serious inipact on human and 1,etcrinary 
healtli. 

In Brazil, tliesc viruses are spread over several' regions, although, the iiumbcr of tyycs causiil3 Iiiiinan 
discase is low. Only a few have been incriiiiinatcd as causative agents of epidemics, but in spite of th: rclativc 
infrequency of tlicsc epidemics, their social and econoniical h p c t  is important. Thus, during epir !emics of 
Dengue arid Oropouclic, many workers and studenls may bccome ill  and tlicrc is conscquently, ;I loss of 
productivity aiid high absci1tcism.h tlic schools. This may llave a grcat impact in a. givcii coiiiniuii1ly. 

Up till the end of 1994, 200 diferent arthropod-bome and rodent-home vinrses havc bccn i:*o\atcd in 
Brazil. Based 011 virus isolation or antibody dctcction, 36 of tlicse havc bccn associated with human I l i  fcctions 
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, &  ('Tiblc 1). Twcnty-cight arc mciiibcrs of tlic 3 gaius; A1phoviru.s (6) .  Mio~~wvirrw ( i 4) and 1~7ovivim ' (8), and 
8 belong to anothcr three genera. With few csccptions, all tlicsc viruscs havc becn rccot crcd fro i1 pcoplc 
naturally infected. To date, four haw bccri isolatcd only from pcrsons acquiring accidclital laboratory infcctioli 
('Tablc I) .  

Table 1. Arboviruses and otlicr viruscs transmitted by rodents isolated in Brazil associalecl with hiwan 
discasc according of tjpe of discasc and soiircc of isolation, 1954- 199s. 
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Until now, only five arboviral discascs arc corisidcred to be of public hcalth importancc in Bra,*il, due to 
tlicir capability of causing death or severe human illnesses. They arc Dcnguc (DEN), Mayaro ( MAY), ( )ropouchc 
(ORO), Rocio (ROC) and Yellow fever (YE;). AI1 of them, have been associated with epid&ic out6 eaks, and 
at hast tllrcc, DEN, ROC and YF, have bceri responsible for human disease wilh fatal outcomc. ORO and 
DEN are active in urban areas, while MAY, ROC and YF, occur niainly in rural areas. Thc:;e five ai 1)ovimscs 
arc responsible for over 95% of all liuiiian cases of arboviral disease in Brazil. 

This account revicws our current knowledge regarding, the taxonomic status and epidemioloi:ical data, 
coticemirig tlie arboviruses that are pathogenic for nian in Brazil, and covers studies inadc ovcr the pas' 40 years. 
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ALI'IIAVIRUSES 
EASTERN EQUINE ENCEPfIALITIS (EEE) 
'I'he virus 

Eastcrn Equinc Euccphalitis (BEE) virus is, iiiciiibcr of the AIpl~nvirirs gciiiis, family Tol~:iviridac. 
Scrologically, EEE bclongs to tlic scrogroup A, which has a distniit antigenic I clationsliip with tlic I Iigliiaiicls 
J virus of tlic WEE coiiiplcs. EEE has only a siiiglc scrotypc causing huiiiaii aiid aliiiiial tliscascs (IC~i~ab:itsos, 
1985). 

Epidenliology . 
Antibodies to EEE have bccn dctcctcd in inliabitaIits of tlic Amazoi~ basin, but 110 ilirus has hccu isolntcct 

fi.0111 sick Iiu~iiaiis, with or witliout ciiccphalitis. On tlic otlicr h i d ,  cpizootics of cquinc mortality ( :luscd by 
this virus havc bccn reported i n  liorscs l'rom tlic municipality of Bragaiiça, Pará State (Causcy . I%%). 
\Vild birds arc thc iiiaiii vcrtcbratc hosts of this arbocnccphalitic virus. A wide varicty of wild birds 1 fscvcral 
avian faiiiilks SCCiii  to bc susccptib~c. tiotablyb 7~inr?~ric)/)/iilir.l. nc;/iicys and / 'h/cgop?;is  ~ l ~ ~ ~ t J ' ~ l l ~ ~ l l / i l f t l  

(I'ortnicariidac), aiid f(nnt/,hoce/rr.r c~7rbo (Tlirnupidac) from which virus straiiis ~vcrc :ilso obt:r ined. HI 
mitihndies have bccn dctcctcd to thc ratc of 1.3%, or Iiiglicr, in 23 other spccics of I>ivtls or scvcrn~ fiiniilics 
(Vasconcclos u., I90 I ) .  (Tablc 2). 'rhc cpizootic vcctors, in North America. is thc inosquito C't/li.~eiti 
rns/nr7rrrc7 (Morris, I9$8), while io Soiitli Aiiicriea it is Aedes r o ~ ' r i i o r ~ 7 ~ ~ r t ~ I ~ ~ s .  C'idex pccltui is tlic cilzootic 
\.cctor in Latin Aiiicrica (Thcilcr & Dones, 1973). In 1901, ho\vcvcr, 14 strains of EEE virus wcrc :)btaincd 
from 96 pools of Acclcs. nlbopicftrs (total of 9,393 insccts)'cauglit in Florida, USA (CDC, 1092), i.idicatiiig 
that this spccics 'inay play a role in tlic maintaiancc of this virus and inight bccoiiic an iniportant vcctor in 
tropical orcas. 

I n  Amazonin, EEE antibodies againsl arc gcncrdly of low prcvalcricc (approsimatcly I '!:,), wit11 ~*uccpl¡oii 
ofCamct6, in Pará State, wlicrc about 20% of pcoplc havc bccn sliowii to bc posit ive (Cnucey I962a). 

Table 2. Wild birds fio111 which EEE virus was isolatcd arid sliccific 1-11 aiitibndics coiifirmcd b-, N ICSIS 

dctcctcd in Braziliaii Amazonin. 

Bird family Bird spccics numbcr of strain % posi~ivity (salnplcd) - 

Clinical features 
EEE is associatcd with human aiid cqiiinc ciiccphalitis. 111 man thc spcctnuii of infcction rangcs, I mvcvcr, 

from asymptomatic to fiill-blown ciiccplialitis. During an cpidcmic in Ncw Jcrscy in  1959. th(: ratio of vlinically 
apparent to inapparent cases was 1:23. Clinically, tlic coiirsc of discasc due to EEE lias two pos4ilitics: 
systcniic discasc and ciiccplialitis. In thc systcmic iiifcctioii tlic patient lias ali acute iiifcctioii cliaract .rizcd b!. 
high fcvcr, scverc muscle Imins, chills, malaise aiid arthralgia. Thcrc is i10 Central Ncrvoiis Systeii~ (CNS) 
iiivolvciiicnt, and rccovery is complctc. la its ciiccplialitic forni thc disasc is usually iiiorc SCV~:I'C in chil~lrar.?l~c 
niain syrnptoms of ciiccphalitic forni of EEE arc irritability, rcstlcssiicss, voiiiitiig, cyani )sis, con::r.itsioiis. 
ricck rizidity? trcmor, aiid coiiia: Dcath usually occurs from 2 to IO days after onsct anil thc nic ijalitj. is 
cstraiicly high, cspccially during cpidcmics (Morris, 19x8). la Brazil, ;i siiiglc c a s  of EEI 5 cncepli.llitis has 
bccn rcportcd ia Rallia (Alicc. 19S(i), 

Prevention aiitl control mensures 

Diiririg cyidctiiic ycriods, the iriseticidal cojitrol of adult mosquitucs is thc most imltortaiit i:icsIsurc. 
Vacciiic is not easily found, and is prcscntly uscd csclusivcly to imrnunizc vinis Jaboratorj. workers Scritiricl 
anitnals can bc used to dcmoustrate virus activity. 
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MAYAR0 (MAY) 
The: virus 

Mayaro virus belongs to tlic genus Alphovirris of tlic faiiiily Togaviridac. Scrologically, it is a iiivnbcr of 
the scrogroq~ A (Karabntsos.' 1985). Among tile alphaviruscs. MAY is included in the Sclnliki Forest c.omplcs 
as a spccics, with two subtyycs, Mayaro and Una;bascd upon cross-rcactivity by Iicriiagglutiiiation-ilillibition 
(FJI) tcst. Biologically it rcsciiiblcs Cliikungunya virus (Pinhciro & Lc Duc, 1988). 

Epitlellliology 
Tlic first-isolations of MAY wcrc obtaincd in Trinidad, i n  1954, f'roni fivc fcbrilc paticnls. In Bruil ,  tllc 

first isolations wcrc madc in 1955, frolli scveral paticnts suffering a fcbrilc illncss ill a coiiiniuiiity ab:~ut  200 
k m  cast froii; ßclini .  MAY virus lins also bccn associatcd with cpidcmic hbrilc discme in f3~)livia. C. ,Ionh¡n 
aiid Panama (Karabatsos, 1983, aiid infections, without virus isolations, have bccn rcporf cd ia SL, i.¡iianic, 
Vcnczucla aiid Fraicli Guiana (Pinheiro & Lc Duc, 1988). Mayaro virus activity lias bccn (Iociiiiicn:~:d only 
in tlic Amcricas. 

In Brazil, MAY is largcly distributcd in tlic Central, Amazonian and Northcast rcgions. l u  Aman :lia it is 
cndciiiic and tlic highcr ratcs of aiitibodics are associatcd with populations mainly composcd o'' I'orcst- 
workcrs. For this rmsoii, tlic higlicst prcvalciicc of antibodies has bccn found in flic Brazilian indiai comniunitics, 
with 20% to 47% of the mcmbcrs of thc tribes showing aiitibodics to MAY (Vasconcclos &d., 1092b). 
Immunity to this vinis increases.with age, and in rural coniniunities in tlic Amazon rcgion ratigcs frow IO(% to 
60%. Despitc high antibody ratcs, it is cxtrcniely dificult to rccovcr MAY from inan aiid other vcr fcbratcs 
(csccpt ii i  epidcriiics), bccausc the viremic period show by this virus to bc vcry short-1iv::d and I;tstcd no 
tiiorc than 2-3 days. During this short tiiiic it is uiilikcly that MAY will bc suspccted as thc cnusativc igcnt of 
thc discase. From mosquitoes, howcvcr, isolation of thc virus, is rclatively casy, cspccially froni Hnen~ngogi~s 
(Tablc 3). 

Tnble 3. Strains of MAY virus. according of soiircc of isolation. 

-_ - -- 

NUMBER OF STRi\lNS 

MAN (16 
Hìwrrtngogus sp :! 8 
fic7entngogits jntilhinaniys ;? 5 

S'l~hclltes si? 2 
MONKEYS * 3 
Othcr wild anilrials ** 4 

* two scntimls; ** two rcptilcs, I rodciit and I marsupial. 

At lcast four cpidcniics of Mayaro fcvcr virus liavc bccn rcportcd in I'arh State, Ania;:oniaii rc yion: in 
Guama in 1955, Bcltcrra ia 1978, Conceição do Araguaia in 1981 and Bcncvidcs in 1991 (Pinlicii~~ ct., 
1981 ~ 1986; Travassos da Rosa@, 1991, iiripublishcd data). MAY has a similar cyclc to hat  ofY 1; virus. 
aiid two outbreaks (Bclterra and Conccição do Araguaia-PA) occurrcd in association with Ycllow fcv1.r virus. 
Outsidc Para Statc, two outbrcaks wcre rcgistcred in 1987 and 1991 in  Itanuiia, Goiis State (Hoch aal., 
unpublished dntn) aiid in Peixe, Tocantins State (Vasconcclos & Travassos da Rosa. I99 I, uripublish(d data). 

MAY outbreaks arc usually liiiiitcd to rural arcas near or withiti forcst, whcrc Hncntngogiis jrai/ltirion~~:s, 
thc main vector, is fouiid in abundance. Coiitact with thc forcst secilis to be an important risk fa[tor for 
inf'cction with this virus. The vertcbrate hosts of MAY are iioithunian primates, althougl~ birds cali act as 
secondary hosts. It is notcwortliy, that thcsc aiiinials may bc important for thc disscniinatioii of tlie viri is, si~icc 
many spccics that can cart), MAY in  tlic vircinic pliasc, can covcr large distanccs in a short timc. 
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Cliiiical fea tures 
MAY discasc is usually cliaractcrizcd by a sudden onsct of fevcr, licadache, epigastric pain, 9 uyalgia, 

artliralgia, rash, cliills, nausca, photophobia arid vertigo. Arthralgia and fcvcr arc prcscnt in ídl patierif i, whilc 
tlic maculopapular rash is prcscnt in about two thirds of tlicni. Jnfccted persons usually coaiplin that f ‘vcr and 
hcndachc arc intcnsc. Tlic maculopapular skin rash ~ i s~a l ly  appcars on tlic St11 day of illne.r;s and la .Is tlircc 
aAer onsct. The rash is more frcqucnt in childrcn than oldcr pcoplc and is sccn inorc proiiiinmtly on tlic Icgs. 
anns, chest and back. Curiously, tlic facc is lcss affcctcd. Esccpt arthralgia which inay pcrsisl in sonic iiaticiits 
for about 2 months, all clinical manifestations last from 3 to IO days (Pinheiro d., I981a; 1986). 

Prevention and control 

’I‘hcrc arc no practical control nicasurcs during an cpidcniic causcd by MAY, although, individual nicasurcs 
cm liclp to prcvcnt hunian discasc, such as avoidancc of forestcd areas whcrc virus transinission is o( curring. 
I t  is important remcnibcr that tlic vcctors arc niosquitocs which bitc bctwccn 09:OO to 16:OO liovas whcn 
suiilight is prc-cniincnt, and that tlic vcctor is clcarly sylvatic. To prcvcnt MAY, tlic only hs ib l c  niethod is 
pcrsonnl protcction against mosquito vcctors 

VENEZUELAN EQUINE ENCEPIIALITIS (WE)  COMPLEX 
A. MUCAMBO (MWC) & PlXUNA (PlS)  
Tlie viruses 

Mucanibo fevcr and Pisuna fever viruses arc nienibers of the gcnus A/~~/?avii.ics, and arc serologically 
rclatccl to group A of tlic arboviruses. I30111 viruscs arc classificd as subtypcs of thc Vcriczilclaii 13quioc 
Enccplialitis (VEE) virus complcx. Tlic 141 tcst is cxtrcincly uscfùl in  scparating subtypcs of tlic VEE c omplcx, 
anti Illcy have bccn classificd by this tccliniquc as tlic subtypcs III (MUC) and IV (PIX) of thc VJ 13 virus 
complcs. The prototJp of the MUC vinis was obtajncd in 1954, in thc Utinga foicst, near Bcldni. ‘i’hc first 
strain of PIX nas isolated froin a pool ofAnophe/es riiritbzis collccted at kni 94 of tlic Bcldm-Ilrasilia €Iighwny, 
Para Statc, in  1961 (Karabatsos, 19x5). 

Epidemiology 
In iiaturc, MUC virus is’ niaintaincd by a sylvatic cycle in which rodcnts arc thc niain vcrtcbratc Iiosls, ¡ti 

particular Or~vzon~js capito. Scvcral spccics of niosquitocs act as vcctors, principally C u k x  poi.[( Yi, from 
nhich strains liave bccn consistently isolatcd in Brazilian Ainazonia and Frcnch du! ana (Pinlieiro g a l  , 1986; 
Vasconcelos d., 1991). The virus is widcly distribbtcd in tlic Ainazonia rcgion aiid also i n  São Pau!:) Statc, 
dicrc  it is found principally in thc ValIcy of Ribcira (Iversson et!., 1982). 

PIX virus has bccn isolated tlircc tiiiics in Amazonia. On two ocwsions it was fioin niosquitccs (thc pi olotypc 
and anothcr isolate, from iri.ic/toprosopon dígilnlitm) and once from the viscera of rodcnt, I’ru cAin1y.s 
grij*otiiiensis. No signals of activity on tlic part of this virus had bccn dcteclcd since 1964, and both vcc lors and 
vcrtcbratc hosts of PIX are poorly known. 

-- _ _  

Clinical features 
MUC has been isolated 7 tinies from naturally infected human bciiigs, and in one occasion from a Ia’Toratory 

acquircd infection (Pinheiro u., 1986). Mucambo fever virus C ~ U S C S  a disease characterized by a.1 abrupt 
oiisct with riiild fever, hcadachc, nialaisc aiid weakness lasting by 2 to 3 days. Rccovcry is coinpletc . On thc 
othcr side, PIX virus causcd a fcbrilc disease of 3 days of evolution. 

Prevention and control measures 

MUC and PIX viruses have not bccn associated with epidemics and no control nicasurcs are appliciible. As 
thcy arc only responsible for sporadic casa  in rural areas, the most important way of preventing itii::clion is 
tlic avoidance of such areas and the use of mosquito repellents. 

10, VEE SUBTYPE I-F 
The virus 

?his vnricty of serotypc I of the VEE complex lias been isolated in 1976 in the Ribeira 7/alley, Sf$ Paulo 

77 



t <  ' ' Statc, from a pool of niosquitocs Ciilex (Mc.kii~ocor7ioi~) sp. Tlic scrotypc is largcly found i t ]  Sií0 Paillo State, 
wlicre antibodies against tlie virus are quite found, cspecially in ycoplc living ncar forcstcd arca :. Straiiis 
from huiiiaii beings havc not howcvcr bccii isolatcd in that rcgion. A single isolatc of VEI:' subt3.p ' 1-1 \sas 
ol$aiiicd in I3cldrii, in 1987, froin a laboratory acquircd infcctioii ('l'ravnssos da Kosa -,I., 1990) 

Epidemiology 
l<no\\.Ii 

vcrtehatc hosts incluclc rodents such as I'meehini~~s and 0ryzamy.v. bats, and birds. A scrologicnl 'wrvcy of 
wild nniiiials carricd out in thc Ribcira Vallcy, Sdo Paulo (Ivcrssorr cul.  I982), lias rccordcd the pi I:SCIICC of 
1-11 antibodies, jmrticularly in rodcnts. In tlic sanie arca, subtype I-F of tlic VEE coiuplcs wns also i r  ,,ilntcd on 
n siriglc occasion from a bat C'o,o//ia per.spicil/du aiid sentincl rnicc. t-luma~i sera collcctcd at tlic : ;lint timc 
coiiimonly sliowcd H i  aiitibodics. 'Thc liiglicst positivc-rate bciiig round in fislicrnicn, witli n positi7.c ratc of 

An outbreak of a fcbrilc illiicss was caused by tlic virus, in  20 out 25 soldicrs \VIIO wcrc training ' I I  an arca 
of thc Ribcira Valley. No isolatioiis wcrc madc, but tlic infcction was confirnicd by dctcction of IgM 21 iitibodics 
by MAC ELISA iii two 'scriuii saniples collcctcd from military pcrsonlicl (L.  U .  Is.crssoii, pcrsonnl 
coiiiiiiuiiicatioii). 

Thc vcctors of this scrotype arc inosquitocs, priiicipally C'~r/en- (~leln17ocor~ior~) mosqiiitoc: 

26 % (79/303). 

i.. 

Clinical features 
I n  a pnlicnt from whom the vinis was isolatcd, illness was cliíiractcrizcd by ai1 tlbrul)t onsct of h¡gh fcvor, 

chills, scverc hcadachc, myalgias (cspccially in back and mck), artliralgia and m:ilaisc. Tllc discas Iastcd 5 
tlnys and the patient made an uncvcntfiil rccovcy (Travassos da Rosa d., 19(10). hinong t l c  nbovc- 
tncntioncd soldicrs, thc most important syiiiptoiiis obscrvcd wcrc Iiigli fcvcr, scvcrc iimdnchc.. iiialaisc tlinrrhcn 
;ind slccpiiicss (I,. R. Ivcrsson, pcrsoiinl conanunication). 

I'revention and control measures 
Thc subtypc I-F is a11 cilzootic strain d V E E  virris niid only fcw cnsc~ of nntwrí\lly ncqriircd itifcc lion ha\ c 

bccti observed in a highly localised arca: all C ~ S C S  wcrc soldiers ciitcriiig the crizootic ioiic. Tlitw is not 
nvailablc vacciiic, and prevention or coiitrol iiicasiircs arc, oiicc iiiorc avoidancc of forcst arcas. A tvilli all 
pathogcnic vimscs, safety riicasurcs arc iiccdcd for laboratory staff \voi king with this sub1 ypc. 

WESTERN EQUINE ENCEPI-IALI'TIS (WEE) 
The virus 

\Vestcm Equinc Enccphalitis (WEE) virus is riicrnbci. of tlic gcniis AIpl7avir.zt.s of tlic !>tinily 7'ol;avirirlac. 
Scrologically, WEE is iiiciiibcr of tlic scrogroup A. Iiiiiiiuriologicnl stiidios Iiavc dcrnoiistratud that V'EE virus 
is closcly rclatcd to Sindbis, Aura, Fort Morsan and I-iighlands J viruses, that comprise tlic group (Korabatsos, 
1985). 

I3pidemiology 
W E E  virus is widcly distributcd in the Aincricas, from Canad6 to Argcntiiia. I n  I lrazil, aiitibodics 

against tlic kgciit havc bccii found from Ainazoiiia to tlic Southcrn rcgion, aiid straios 1i;tvc bccii obtaiacd 
from wild birds, the main vcrtcbratc hosts of WEE clscwhcrc. In tlic USA, pcridomcsl ic Cille.., lnrsnlis 
is thc priiicipal cpidcmic and endcmic vcctor, aiid virus transliiissioii is basicl!, Iiiadc ¡ i l  siiiiiiiici (liciscii 
1% hloiiath, 1988). 111 BrazJ, cases of Iiumaii discase duc to WEE havc iiot yct bccii diagnc :;d. ' T l x  
absciicc or paucity of human discase in Brazil and othcr couiitrics of South Aincrica lias bccii i l  tributcd 
l o  ccologic factors, ratlicr than, diffcrciiccs in strain virulcncc. 1-11 antibodies rnlcs ¡ri Ainazclriia havc 
hccn found to bc about 1 ?A or lcsscr in thc hunicln popitlatioi~ In this saiiic rcgion. Iiowcvci: a high 
p x " i c c  of HI aiitibodies has bccii found i i i  wild birds bclongiiig to tlic Formiic;iridac, c .  pccially 
1'ltl~~gopsi.s iiigroi~ioeiilnki arid f f~I~~)hi lnspoeci lorioto,  and thc l'yraiiriidac, 1ii;iiiily C'o, ythopis roryiitrlcr 
liotii which virus strains havc alrcadji bccii isolatcd (Vascoiicclos ~ t d .  199 I ). A~iot'icr 28 s lwics  of 
various avian iti Brazilian Aiiia'zortia serological positivc-ratc llave sliowcd a pcrccritagc of 5.1 % or 
Iiigllcr (Vasconcclos gt., I99 I ) ' .  Tlicsc details is suinmariscd iii  tlic Table 4. Although WEE 1, ¡rus lins 
kccn isolatcd from single spcciiwils of Aec~e.sJir/vw, C'ir1c.y toeniopirs atid Cx. poi*/e.si, in Aliia; Imin, the 



I* ’ ,  
arthropod vcctors in Brazil, havc not bceii tlioroughly invcstigatcd and many otlicr vcctors may cxist. 

Table 4. Spccics ofwild bird which fitrnishcd strains and specific H I  antibodies confirmed by N tcsrs to WEE 
virus in thc Brazilian Aniazonia. 

-- 
WILD BIRD FAMILIES BIRD SPECIES NUMBER OF STKAINS ’%, I’OSl’l IVII’Y 

(SAMI’LGII) 

Forcnicnriidac Conopphaga air riln 1 2.7 ì,7S) 
~ r j t c ~ i l t l ~ ~ t ~ . r  p o c c i t ~ ~ l l o ~ ~  I 5.3 (360) 

Phkgopsis isìgronincirlntn 1 10.0 (203) 
A+w?iofhcrirlo hnrrxroelli 1 O (196) 

I~riglerin leirconotn 1 1.5 (223) 
‘Ijrannidac CG~ryrh0p.s ~or‘qirclln 1 5.1 rl64) 

I ”_ .-. 

Clinical Fealures x 

I n  North Anicrica, WEE is associatcd with nietiingoenceplialitis in nian and equines, wi Ih a high morbidity 
and mortality. lu inan thc itifcctioii has a spcctrum which raiigcs from iiiapparcnt to full-ldown en cplialih. 
Tlic discase has an abrupt onsct with high fcvcr, hcadachc atid symptoms arid signs of CNS in\ cilvcmcnt, 
Icthargy, stiff ncck, photophobia, drowsincss, vertigo, irritability, gcneralizcd convulsions, tremor *itid uppcr 
motor ncuron dcficits. and clhigcs in nicntal status. The sevcrity of tlic disease is dcpcndctit on thi: paticnt’s 
agc, with tlic illticss frcquctitly riorc scvcrc in cliildrcii than in adults (Rcisen & Monath, 1988). 

Prevention aiid control nieasures 
I n  North America, whcrc WEE has at1 cpidcmic cycle, control nieasurcs arc irnpot tant to jrrcvcnt or 

intcrrupt virus transmission to man atid.doniestic animals, csliecially equines. In Brazil, tlic discase has not 
yct bccn rcportcd in  man. Howevcr, tlic virus is cnzootic, and to prcvcnt acquisition of thc infection it is best 

I 

I 

I to avoid contact with thë forest whcrc the vectors may bc prcscnt. 

BUNYAWRUSES 
GUAHOA (GRO) 
The virus 

I 

I 

Guaroa fcvcr virus, includcd in  thc California serogroup is a nicmber of Hitriynvrrus geri’ 15, family 
Bunyaviridae. It  was isolatcd in Colonibia in 1956 from the blood-stream of a 75 ywr-old w~rnaii who 
showcd no evidcnce of illtiess (Groot aal., 1959). By HI and N tcsts GRO virus is most rc lated to’liivittatus 
virus within thc California serogroup (Karabatsos, 1985). 

Epidemiology 
GRO virus is (cxccpting Oropouchc) thc niost widcly distributcd Bitr~pvirirs in the Amazon I cgibti, as 

cvidcnccd by the HI tcst, An overall rate of 18% positive sera has bccn fourid in scveial localilks of the 
Aniazon basin (Pidieiro aal., 1986). 

Elcven strains of GRO virus have bccn obtained from sick people. With the exception of oil(: obtained 
froin transcutancous hepatic biopsy, from a patient with a paralytic disease (Causey g d , ,  1062b). all 
isolatcs originated from the blood of fcbrile persons. In Brazil and Colombia, mosquitocs of t h *  complcx 
Anopheles Nyssorhymhrrs, cspecially An. lrianndntus and Aw. nirneztovari are the main vectoi s of GRO 
virus (Ddgallier etal,, 1989). A wide variety of birds from sevcral familics, are suspected to be the vertcbrate 
hosts, follo~ving tlic detection of high ratcs of I-II antibodics. I-Io\vcvcr, strains have not yet bccri isolated 
from ariy menibcr of the sylvatic vertebrate fauna. Data concerning isolations of this virris are surriniarizcd 
in Table 5. 
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Table 5. Guaroa virus strains obtained in Brazilian Ani;tzoii¡a, until end of 199.3. 

NUMBER OF STRAINS - SOURCE OF ISOLATION 

Mati II 
Ariophelcs winr~ntrlnlris 4 
Ariopliclcs iiiiiieztovnri 4 

TOTAL IO 

Clinical features 
The discasc lias an acutc oiisct with high fcvcr, chills, Iicadachc, niylagias and mnlaisc. 1 ‘oncomitíi.lt 

infcctioiis with inalaria liavc bccti rcportcd in two cascs. 1\11 patic1lts rccovcrcd : i l k  Ilrc i l  fric! ‘i I i : d  I:lsti J 
from3-5 days (Vasconcclos u., 1990). 

f’reven!ion and control 1iie:Iisures 
Sincc GRO lias not bccn nssociatcd with cpidanics, tlicrc arc no control iiic:isurcs applicable Flic vil 11s is 

rcsponsible for sporadic cascs in rural arcas and the inost important nicasurc to prevail infcctiol~ is p c r s o ~ ~  11 

protection against biting insccts. 

GROUP C VIRUSES 
The viruses 

Group C of tlic arboviruses \vas cstablislicd by Casals and Whitmann in I06 1 and (11 ¡gillall> :oiisistccl f 
five serologically rclatcd viruses isolatcd at BclCni, Brazil, by Causcy ( I  96 I ). Tlicsc wcrc All :il (AI’EI ‘1, 

Caraparu (CAR), Itaqui (1TQ). Marituba (MTB), Illurutucu (MUR) and 01 iboca (0111). Lat I. a scsc11IIi 
stypc was discovcrcd (Shope & Causcy, 1961). Sevcral other typcs have sincc becii dcscribcd fi Imi Tririid 14 
and Pailami, but only OIIC of tlicsc, N,cpuyo (NEP) vinis lins also bccii ciicohcrcd i n  Ämazoi I;\ (Shopc ‘t 
Whitmami, 1 !M), 

Structural studics llave shown that these viriiscs bclotig to tlic family Bunyaviridac. Vicsc virlws fall ¡ i l l i )  

four complescs: thc Caraparu cotnplcx (Carapnru arid Apcri viruscs), thc Mariluba coiiiplcx ( b Inrituba al d 
Murutucu viruses), tlic Oriboca coiiiplcx (Oriboca and Itaqui viruscs) aiid thc Ncpuyo coniplcs Ncpuyo 31 J 
Guiiibo Limbo viruses). In tlic latter complcx, Guiiibo Limbo is a virus formcrlj. not fi~und in Ilrazil. I t  l i  1s 
bccn found in Florida (USA) as an infcction of niosquitocs aiid wild rodciits. I t  is bcliwcd that flicse virus s 
of the above-inciitioned cotiiplcxes havc probably siiffercd a rcassortiiicnt in naturc, sincc tlicy ar 1 t t  aiismitfi LI 
in a compact ecosystcm (Shope aal., 1988). 

Epiderniology 
The group C arboviniscs are inaintaincd in naturc by cyclcs involving small forcst Inammal:.. principally 

rodents, and nocturnal mosquitocs which are mainly Culex spccics of tlic subgcnus híekmocoriic v. Oric tyi.::, 
APEU, and onc subtype, MTB, arc prcfcrentially transriiittcd in tlic forcst canopy anion!: arbore:. 1 marsupia 1s 
and monkeys. With the exception of NEP, all havc bccn isolatcd from nian in Ainaz~.)iiia. Sulwys aiiiolv: 

hiiman coiiiniunitics carricd out in scvcral localitics of thc Aniazoii rcgiori havc shown a txtc of I S“0 positivi1 - 
rate for antibodics against groupC viruses (Pinheiro aal., 1986). Caraparu v i l  us is certainly tlic most wiclr\\, 
distributcd group C virus in Braziliaii Amazonia, aiid i t  has also isolatcd in Siio Paulo Statc, w1a:rc lias bctx 
associatcd with human illness. Several spccics of niosquitocs act as vcctors of tlicsc viruscs, i i i  iia~~ticul ir 

Culex (7t4elnnoconion) mosquitocs, and especially, Cn: (Mel.) porlesi. Rodents are the iliain vel I ebratc ho: 1s 
of group C viiuses, particularly IJroechirnys gziynnncnsis and 0ryzony.r capito, and Iiuridrcds of strains ha c 
bcen obtained from these hosts and the mosquito vectors. Marsupials have an important rolc in tlic riiairitciiíw c 
for Apcu and Marituba in nature (Shope et., 1988). Tablc 6 summarizes the mjor  data conccriii.*g isolatic. 1s 
of these viruses in the Amazon region of Brazil. 
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'Table 6. Group C virus isolatcs in Brazilian Amnzonia until cnd of 1993. 
~- ~~ ~ ~~- ~- 

SOURCE ,ORJBOCA ITAQUI CARAPARU APEU MAIIITUBA MURUTUCU '1 OTAL 

Mali 13 2 14 6 5 5 45 
Scii tinel animals 186 407 894 66 67 120 1740 
Wild aniinals 16 17 36 3 3 19 94 
Artliropods 29 ' 20 28 7 5 13 102 
TOTAL 244 . 446 972 82 8 o I57 1981 

UIiIlicnl features 
Discasc causcd by t h e  viruscs is characterized by a fcbrilc syndroiiic. Onset is usually sudden, and high 

fcvcr, hcndaclic, chills, myalgias, photophobia and rctrobulbar pain arc thc most coliinion syinptoms ncntioncd 
by tlic patients. The spiptonis rcniain for 4 to 5 days, and alciougli sonic patients complain ofscvcrc I miptoiiis, 
rccovcry is uncvcntful (Pinhciro a., 1986). 

Tlic single liuniati strain of Ncpuyo virus isolatcd to date cnmc from a fcbrilc I';inaniani.lii paliciil 
(Karabatsos, 1985). 

Prevention and control Iiiensurcs 
Outbreaks attributcd to thcsc viruscs llave not bccn reportcd, and conscquciitly thcrc arc no :ipplicablc 

control iiieasurcs. Iiidividual mcasurcs to prevciit Iiuniaii discase arc, uiicc agaïh, avoidaitce of coiltact with - 
arcas whcre virus transmission is occurring, and the use of mosquito repellents and bcd nets. Tli .re are no 
availablc vaccincs. 

GUAMA (GMA) ~r CATU (cmu) VIRUSES 
'The viruses 

'Tliis group of virtiscs was also first cstablishcd on thc basis of ncw isolatcs niadc i n  thc BelCni Virus 
Laboratoqr (BLV). The group Guariiá vihscs arc closely rclatcd by the CF test, but most wrotype:: arc qiiitc 
distinct by HI and N. Gilami and Catu viruscs are tlic sccond and third most frcqucntly cricountcrd viruscs 
at the BVL (aflcr the group 

Guania and Catu viruses arc nicnibcrs of tlie Guanii serogroup of the gciius Bi07ymiriis, in  tlic Buyiyaviridae 
family (Karabatsos, 1985), The prototypc strain of GMA was isolated from a scntinel mouse in 1956, and 
that of CATU was obtained froin tlic blood of a sick man. These viruses have bccn isolatcd 9 and I I timcs, 
rcspcctivcly, from blood specimens of man. 

virus Caraparu). 

Epideriiiology 
Prcscnce of antibodics against tlicsc viruscs, dctccted by MI is about '1% to 2% in Biaz¡lian i\liiiazon¡a, 

whcrc tIic>* arc prcvalent. I n  tlic niuiiicipality of Brcves and niunicipalities ncar il, tiovecvcr, pel )plc l~avc 
sliown a positivity-rate for HI antibodics against thcsc viruses, as high as 50%, confimicil by IICU: r.alization 
tcsts Travassos da Rosa & Vasconcclos, unpublishcd data). The ccocpidcniiology of thcsc viruses is siniilar to 
tliat sccn for group C viruses (Shopc et., 1988). The niait1 vertebratc hosts are rodcnts, especially P!nechiry:~ 
g t ~ ~ ~ n n e ~ u ì s  aiid Oryzclmys cqìto and the vectors, Cx. (Mel.) portesi inosquitocs. Isolates haw becii u !taistcnlly 
rnadc from tlicsc vertcbratc and invcrtcbratc hosts in Brazilian Amazonia and the Caribbean forest:. Table 7. 
suinmarizes the more iniporiant data coiiceniing isolations of tlicsc viruses in Puiiazonia. 

Table 7. Guamii group viius isolates until cnd of 1993. 

GUAMA VIRUS T( WAL SOURCE OF ISOLATION CATU VIRUS 

Man 11 10 21 
Scii tincl animals 356 603 !I59 
Wild animals * 58 92 I so 
Artliropods 5 o 88 I38 

I268 TOTAL 475 793 

* Especially rodcnts I &  

.-u 
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Clinical features 
Thc disease detcrinined by thcsc viruses, lias a suddcn onsct. Mild fcvcr, dizzincss, Iicadachc nlusclc 

pains, arthralgia, photophobia and malaise arc the most Coniniofl symptoms dcscribccl, and l l~c  discas, IISLKIII~ 
pcrsists for S days. Recovery is uncventful (Pinheiro d., 1986; Shopc ad., 1938). 

Prevention arid control 
Sincc, GMA and CATU viruscs have not bccn associated ttlith cpidcinic discxics, thcrrarc 110 7 vailablc 

nicasiires to control Ilunian iidicctions, and tlierc arc no available vaccines For nmlical LISC. tntllvidual p otcctioil 
incthods include IISC of niosquito rcpcllcnts, bed ncts and the avoidnncc of forest ai eas ~vllcl c infccti '11s llave 
bccn rcportcd. 

OIiOPOUCME (ORO) ' 

Oropouche vinis is nienibcr of tlie faniily Bunyaviridae, genus HuriJavirus, i t  is included in ti.:: SirnbLI 
scrogroup of bunyaviruscs (Karabntsos, 1985).A total of 2 I distinct viruses is currently I ccognizcd I v i t h i n  

tliis scrógroup, with isolatcs from most of the world, csccpt Europc (Lc Duc & Pinhciro, 1988). 

Epitlemiology 
ORO vinis was first isolatccl in 1955 .in the Wcst Indian island of Trinidad, from a fcbrtlc forest 

charcoal-workcr. Tlierc wcre no  signs of an cpidcmic at that tinic. 111 196 I i n  thc city of E3clh1, Par:'r, ßrazil, 
15 strains wcre recovered from paticnts during an epidemic calculatcd to liave infcctcd 1 1,000 people 1 Pinheiro 
g.., 1962), and a sccond cpidcniic was rccognizcd in early 1968-69 in the coaslal arca cF Bragailt;n, h r 6  
State. A third epidemic was registered in 1979-80, once again in Belém, in tllc sarnc arm of tlw city as 
rccordcd in 1961 , \vitIl several othcr locaties also involved (Frcitas ct., 1980). The cpitlcmics cc wnoiily 
bcgiti during the rainy s,cason (usually from January to June in Bclcm). 

l h c  ou tbrcaks of Oropouchc virils llave causcd important social and ccoiioiiiic impacts bccnuse thc ( 1)idwiics 
arc explosive and, in n short tiinc, thousands of paticnts arc attackcd simultaneously. Patients somctiwx liavc 
scvcrc discasc incltiding neurologic involvcmcnt (Pinhciro dal., 1982), although, to datc, nc fatality lias bccti 
worded due to ORO virus: Whcn envirotuncntal (ccologic) and cpidcmiological (susccpti!)lcs and llcctor in 
high prevalcnce, and abundancc. of vinis circulation) conditions arc favourable, outbrcaks occur, 'I Iicy Iiavc 
shown a tendcncy to occur in a cyclic,niodality. Thus, thrcc outbrcaks havc bccn rccordcd in Bcldm c'iiring llic 
last 33 ycars. 

Curiously, until 1980, all cpidcmics reported in Brazil had occurrccl in  Para Statc, bitt from tltc end of  
1980 to thc first quartcr of 1981, an extensive epidemic was rcportcd in Manaus, Amazonas Slate, and 
cstciided to the niuilicipality of Barcelos, in the State of Amazonas. A third cpidcniic outside kirci was 
rccordcd, in Mazagão, a rural locality of Amapá Statc (Borborenia d., 1982). In 1988, fiirther ai cas wcrc 
affcclcd by epidemics of ORO fever, Porto Franco and Tocantinopolis, in  Maranh%o and GoiBc; States, 
respcctivcly, reportcd thousands of cases (Vasconcelos Ca!., 1989). In 199 1 , a largc epidcniic \vas tcpot-tcd 
in Rotidonia State in the towns of Ariquemes and Ouro Preto do Ocstc. Therc, an cpidcrnio1ogic:il survcy 
estimated that about 90,000 infcctions occurrcd during a 45 days pcriod (Vasconcelos -al., 1002b:t Finally, 
in 1994, an cpideniic brokc cut in Serra Pclada, a gold-mining locality in the niitnicpalitj. of Curii~nÓpolis, 
Pará Stak A total ofovcr 4,000 casa was estiiiiatcd in a population that did riot cxcecd 6,000 (Tra; ~ S S O S  da 
Rosa u., 1995). 

Dased o11 tllc populatial at risk during such cpidciiiics and cstirilatcd incideiicc-ratcs based  pon s(.rologicid 
surveys, at least 500,000 people wcrc p,robably infcctcd by ORO vinis in the last 33 ycars (1961-19'.)4) in tlic 
Brazilian Amazon basin (Vasconcelos d., 1992b). 

It has bccii suggcstcd that ORO is niaiiltaincd ia two distinct cycles; firstly in an urbar1 (cpidcmic) in whetc 
man is tlie principal vertcbratc host and the midgc C. pnrnsnsis is tlie vcctor. Tlic sccond (sylvatic) cycle is 
responsible for the maintenance of ORO in nature, and it is a "silent" cycle in which primatcs, sloths rtnd birds 
are tlie vcrtebrate hosts, but in .yliich vector is unknown. Possibly it is again C. ~ L I Y L ~ B I W ' / S ,  for tllis bititlg 
tnidgc is also widcly distributcd3in tropical rain forcst and rural arcas of thc Amazon basin. Evklcncc of 
another vector has not ken found, although slliglc isolations have bccn niadc fxoiii A c&+s serratirs in i"iazon¡a 
a.nd Cogstilletidin venczuelensis in Triilidad (Karabatsos, 198s). Table 8 shows thc main chta of O It0 vinis 
isolation. 

- ,  
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Table 8. Oropouclic virus isolates in Brazilian Aniazoiiia until cnd of 1993. 
I 

SOURCE OF. ISOLATION NUMBER OF STRAINS 

MAN 3 o2 
Edcntata 4 

1 A e c h  .serrali is 
C'itlex yirinqirc fasciatiis 
TOTAL . 520 

Cil lico ides parneiisis II 

- -- -2 - - 

C:linical features 
Oropouclic fcvcr is cliaractcrizcd by an abrupt onsct, arid fever, Iicadaclie, myalgia, artriralgia, anorexia, 

dizzincss, chills niid pliotoj~hobin arc tlic symptoms most obscrvcd. Nausca, vomiting, di;irrliea, epigastric 
pain. rctrobulbnr pain, coii.juiictival coiigcstion and burning scnsation hnvc also bccii repot tcd . Ila*:ti is rarc 
aiid lias otily bccii observed in about 5% of all patients (Pinliciro u., 198 IC; Pinliciro, 1983). During tlic 
last outbrcnk in Bcldm, neurologic involvcnicnt was also rccordcd aiid cliaractcrizcd as Iiicningitl?, wliicli 
resolvcd without sequelae (Piiihciro el al., 1982). Thc discase persist for about 2 to 5 days and in epdmiic of 
1980, at lcast 63% in Bcldni and 56% in Porto, Franco suffcrcd ovcrt clinical synptonis (Frcitas &i!., 1980; 
Vasconcclos d., 1989). Rccurrcnce lias becn documcntcd, cspccially among pcople w!io quickl:) resunie 
strciiuous activitics. but all attaiipts to isolatc ORO virus during relapscs liave failed. . Tlrere haw bccii no 
docunicntcd cases of second infcctioiis with ORO virus (Lc Duc & I%iliciro, 1988). 

Prevention nnd coiitiwl 
The most appropriatc mcasurc lo prcvctit cyidcniics is tlic coiitrol of the vcctors. '~hcsc nicasurl -s cali bc 

carricd out by iiiscticidc "fogging" during thc pcriod wlicn C. paraei~srs adults arc activc. Tlrc usc of fiiosquito 
rcpcllciits may be useful for individual protcction, cspccially during epidcmics. Thcrc arc no vaccines :ivailablc 
for human USC. 

TACAIUMA (TCM) 
l'lie virus 

'Tacaiunia fcvcr virus, is a nicniber of tlic gciius Hzci?juwiriu, family Bui1yavirid;lc. Scrologically it belongs 
to tlic Anophclcs A scrogroup, wlicrc is poorly rclatcd by CF with Anopliclcs A virus. Ths prototj pc strain 
\\.as obtaincd from tlic blood of a scntincl nionkcy (Cebus npelln) in tlic Oriboca forcst ncar Bcicnt in 1955 
(Karabntsos, i 985). 

Epidemiology 
This virus lias also bcen isolatd in southcast São Paulo Shtc, from a pool ot'Anop/dcs crxzii (Ka rabatsos, 

1985). In Aniazonia aiid São Paulo, aiitibodics to TCM arc detectcd with difficulty by HI. In the Aniazon 
rcgion, wlicre tlicre is a highcr.prcvalencc, antibodics to this agciit have bcen found in about 1% of the 
population, mainly i n  niral arcas. Antibodics to TCM virus have bccn found in horses and wild aniiiials, and 
liorscs appcar to bc important hosts judged by tiic prcvalcncc of 1-11 antibodics coirliriiicd by N tcst!. hiiong 
wild animals, in tlic Aniazon rcgioii, iiionkcys, rodciits (Necfong~.~ and Oryzoi~ly~), bats and forcst birds have 
tlic higlicst prcvalciicc of antibodics to tlic agciit, and it is possible that they can act as vertcbríik hosts. 
Ifoeningogiis sp and An. flys.) trinrtnirln/ii.s niosquitocs have fiirtiished five and two strains, rcspcctr vcl y, aiid 
cali bc considcrcd ;is important vectors of this virus (D6gallicr d., 1989). Outside Brazil, inuwnity to 
7'Chl virus by €-II tcsts lias bccii fouiid in a bird and a nian, in Argcntina (Karabalsos, 1985). 'Tablc 9, 
sununarizcs available data conccrniiig strains of this virus obtained in Brazilian Ainazonia. 

Table 9. Tacaiuma virus strains obtaiiicd in Brazilian Amazonia, until cnd of 1993. 

SOURCE OF ISOLATION 

MAN 3 
Scntiiiel nionkcy 1 
Haeningogus sp 6 
Haeningogus jot1 fhinomys 1 
Ampheles frinnnirlnlrrs 3 

TOTAL OF STRAINS 

TOTAL 14 
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Clinical features 
This virus has bccn rcsponsiblc for sporadic, acutc fcbrilc illncss of i~iari. 7'hc discasc llrts an abr rlpt ollscl 

and is characterizcd by fever, hcadachc, chills, myalgia, arthralgia and iveakncss. TIVO C ~ S C S  occ:urrcd in 
association with malaria duc to I'/~7,s~tif)~~iiitti. j¿dci/~orzit~~. 'T'licsc paticills prcscntcd with jaundice r7!1d c)Iw c>f  
them died (Vasconcclos dai., 1990). I t  is bclicvcd that liis dcath was causcd by his malarial infcc1k)n. - 
I'revention and control 

Tlic TCM virus is enzootic and only a fcw cases of naturally acquircd human iiifcction Iiavc bccn ~~bse~vc:d 
on cnzootic Amazonian focus. To prcvcnt human TCM infcction, tlic only fcasiblc apllroacli is j~crsonnl 
jirotcction against vcctors, by tlic use of bed ncts and mosquito rcpcllcnts. 

TUCUNDUBA & XINGU (UNREGISTERED) 
The Viruses 

Tucunduba and Xingu arc mcnibcrs of tlic family Bun\'aviridac. gciiiis BZ~HJYW~~ILY. Antigcnic;b [Iy, tllcsc 
viruses are includcd in tlie Bunyaniwcra scrogroup.Tiicuiiduba is a closcly rclatcd to thc Wycoiii ia virus. 
while Xingu is a subtypc of thc Cachc Vallcy coniplcs, iiidistiiiguistiablc from Magiari  virils bj. thc c:lnssicnl 
tests. Tlic prototypc of Tucunduba virus \vas obtaincd in tlic Oriboca forcst from fJ'\voti7~% I sp iiios 3Iiitocs in 
1955. Xiiigu virus was isolated once from tlic blood of a niai, along Transamazon Highway2 in thc nii~ilicipality 
of Altamira, in 1978. 

Epidemiology 
Tucunduba has bccn isolated from tiunierous mosquitoes. Up to 1993, some 50  strains were isol;\tcd from 

arthropods, particularly from l~eottiyicr sp, Scrhehs sp arid ~~ciií~l)r.clso)~Jon digifnfrrttt. I t  is b d " d  thnt 
tlicsc niosquitocs play an important rolc ia maintaining syclc of this virus. Tlic vcrtcbratc hosts of 1-1 Icundubn 
arc unknown. CF antibodics wcrc found in 3 apparently hcalthy mcnibcrs of tlic family of tlic cil-cphalitic 
pat icnt from whom Tucunduba was isolatcd (Vasconcclos et., I902b). 

Both the vcctor and wild vcrlcbrate host of Xingu are unknonn. 

- 
Clinical fen tu res 

Tucunduba virus has bccn isolated only once, from an 18 month-old girl who prcscntctl a clinic:il picturc 
of niciiitigocticcplialitis, Fcvcr, licadaclic, vomiting, sjmptonis íuid signs of ccnl ral ncrvoiis sj~stc111 (CNS) 
involvemeiit wcrc notcd, including parcsia and  coni;^. Tlic diseasc lastcd two wccks, and len no CNS scquclac 
(Vasconcclos u., 1992b). 

Xingu virus was rccovercd from a nian, whosc blood was also positivc to thc I-Icpatitis B surfaca- Antigen 
(I-IBsAg) and with a diagnosis of activc licpatitis B. Thc cliscasc was characterizcd by fcvcr. jaundic~ , and had 
a fatal outcome. Unfortunatcly. thc patictit was not resamplctl and dcfinitivc proof of tlic participation of 
Xingu virus in this dcath was lost (Pinhciro u., 1986). 

I'revention and control 

a single occasion, no control nicasures arc indicatcd. 
Since thcse viruses liave not till now bcen associatcd with widcsprcad epidcniics and lmvc bceit i!dalcd on 

l'I I I, EBO VI RUS ICs 
Tlie viruses - - .  

The inmunological ovcrlap of thesc agcnts has bceri largcly dcmonstratcd b!, 1.11 st udlcs and t a Icsscr 
cxtcnt by CF and N test studies. Robcrt Sliopc has bcen in large dcgrcc responsible fur the crer1 tion of st 'rogroups 
aiid tlie delineation of the intragroup rclatioriships (Thcilcr & Do\viis, 1973). 

At present, 2 1 Amazonian serotypc nicnibcrs of tlic gcnus I'lilehouii*us genus, faniily ,9wi~t7vir irhe, arc 
included in the Phlcbotonius Fever serogroup. Four plileboviruscs (Alcnqucr, Candiru, Morumbi ;ind Scrra 
Nortc) have bccn associated with discasc in humans these viruscs arc known oiily frolli a singl$: isolalc, 
obtained from tlic blood of patients with fcbrile illness. 
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Epidemiology 
Most of the plileboviruscs havc bccn rccovcrd froin naturally infcctcd sand flics and arc prcsimcd to bc 

tratismittcd by tlicsc insccts, niainly nicmbcrs of tlic gciiiis Lzilzomyia. Honcvcr, thcsc plllckviruscs ( h m o w o t  
Itaporanga and Rift Valley fcvcr) have bccn isolate rcpcatcdly from niosquitocs in Na1 Ure. Isol-dions atst. 
havc bccn obtained from tlic blood of sick pcrsons, wild animals and sciitinel niicc. Aiitibodics to t twc viruser. 
in wild maninials and man havc been dctcctcd at vcry low prcvalcncc (under 1%). 

- 

Clinical features 
Thc discasc causcd by thcsc Aniazonian phlcboviruscs is characterizcd by an acu tc, self-limi Icd flu-likv 

illncss 01' 2 to 5 dq*s  duration. Thc discasc usually begins suddcnlp with high fcvcr, frontal hcdachc, lo\\ 
back pain, gcncralizcd myalgia, photophobia, retrobulbar paiii aiid nialaise. Thc viremia is slior I -lived ant I 
rccovcry has bccn unevcntful. 

I'revention arid control 
Tlicsc agciits arc not associatcd with cpidcniic dicasc and no control nicasiircs arc iiirlicatcd, tio vacci111 

availablc. Pcrsonal protection by bcd-ncts and insects rcpcllciits arc uscful nicals of avoiding infi ctions wit l l  
tlicsc aiid other arthropod transmittcd viruscs. 

FLAVlVIHUSES 
DENGUE (DEN) 
The virus 

dcsignatcd DEN 1, DEN2, DEN3 and DEN4, 

Epidemiology 
Estcnsive cpidcniics of dcnguc fcvcr havc bccn rcportcd in Brazil: The first one occiirrcd in 198 1/82 ¡i I 

Boa Vista, Roraima, where serotypes 1 and 4 wcre the causativc agciits (Travassos da Rosa et d., 1982) 
About 11,000 people wcre iiifcctcd (Osanai dal., 1983). 

In 1986 to 1990, scvcral outbreaks causcd by DEN-I werc rcportcd in the Statcs of Rio de J uiciro, S5o 
Paulo and Minas Gerais states. In  this rcgion, Rio de Janciro notified about 90% of all the casw In samv 
pcriod, cpidcniics were rcgistcrcd in tlic Northeast of Brazil, iiiaiiily in tlic Statcs of Alagoas ,und Ccari 
Almost 80% of the rcportcd cascs wcrc fioin Ccará, With tlic csccption of a few casCs with hi;iiiorrlingir* 
nianifestations, patients prcseiitcd \villi tlic classical dcnguc fcvcr. I n  all cpisodcs. DEN- 1 was tlic, causativc 

From 1991 to 1994 ofher States in the North (Tocantins), mid-eastern (Goias, Mato Grosso and Mato 
Grosso do Sul) and North-cast (Maranhão, Piauí and Bahia) reportcd epidemics. "lie scrotypc I >EN-2 Wal: 

responsible for about 85,250 cases in Araguaina, Tocantins, in I991 (Vasconcelos -I., 1992n), altliouglr 
only 2,194 cases were reportcd (Tablc 1 O). DEN 2 was isolated for the first tinic in Brazil, in Beldni, from :\ 

fcbrilc patient arriving from Luanda, Angola, in February 1989 (Travassos da Rosa mal., 1989). and agaiu 
in Rio de Janeiro, from an autochthonous patient in 1990 (Nogueira dal., 1990). 

DEN-1 has bccn associated w¡th dcnbmc fevcr outbreaks in mid-eastcrn region of Brazil, aid sinaII outbreak-: 
wcrc rcportcd in 1994 in Porto Seguro (Bahia) and Tcresina (Piauí). Si~iiultaiieously, cpideinics dile to DEN 
2 occurrcd in Alagoas and Ccará in 1994, and in 1990 Rio de Janeiro cspcricnccd DEN-2 epidemics in wllicli 
scvcral cases of DHF wcre notified. Tlierc arc no available data rcgarding the notificd cases of Al;qoas Statc 
I n  Rio de Jruiciro 150 cases of DHF and 8 deaths were registered, whilc in Ceara, 26 cascs werc c Infiirncd a r v  
DHF and 14 of them, liad a fatal outcoiiie (Vasconcelos u,, 1995). From 1982 to 1994, tllc Braziliui 
Ministry of I-Icalth, had rcgistered 336,954 casCs (FNS, 1994). Howcvcr, the numbcr of cascs (T:rblc 10) at 1. 

clcarly an uiidcrcstirnatc and rcflcct a coiisidcrablc undcrnotiflcation. I t  has been more rc~il¡sticdl~~ calculatc~ 1 
that about 3 to 5 million cascs occurrcd during this period. 

Tllc diurnal, doinCstic niosquito Aeu'e.~ acg~yili has bccn the vcctor in all thc cpidcniics rcportc t l  in Brazil 
Altholtgh the potential vector &w"I nlbopic/zrs mosquito (the "Asian 'I'igcr''). Ilas beeil idetitificd in arai 
nlicrc dengue transmission has bcen rcportcd, 110 evidence has bccn obtained of transmiss*on by thv c; importali' 

Dc~rguc virus belong to t l ~ c  faniily Flnviviridac nnd tlic ycniis h'/cwiwriisb Tlicre aro folIr dwgw : scrolypcs 
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Asian vcctor and no virus lias bccn isolated from it. In Brazil, dcngiic is a seasonal illness of tlic ra~ny seascm 
(from Dccciiibcr to Junc). 

‘1’d)Ic I O. Dcng:ric fcvcr cascs rcportcd in Ilrazil. by state aiid rcgioii, 1082- I9Y<l* 

1982 1986 1987 1988 1?89 1900 1901 I992 1993 I994 TO’I-Al, STATE 
Rom i nia I2000 - - - - - - - 12000 

- - - - - - 2 104 - 2194 . - I ocantins 
North 12000 - .  I “ 2104 - - 14194 

Ccar6 - 4416‘ 22513 55 4126 15656 6007 117 7 28670 82260 
Pcriianibuco - 2118 - 27 - - 2 145 
Alagoas - 9383 3225 65 6c) 294 1317 270 781 202 IS600 
Dnhia - - 623 - - - 202 823 

- 13802 28479 120 4213 I5950 8020 396 786 29074 100842 Northern 
M. Gcrais - 527 - - 286 - 3863 4670 
R. dc Jnnciro - 33568 60342 60 1 I I I 21005 78702 11 17 321 164 196790 
sao Paulo - - 46 IO IO 2081 3661 31 OS2 574 7065 

M. G. do, Sul - - - . -  - 1606 4346 771 570 720 802 I 
M .  Grosso - - - 900 892 634 2426 
Goias - - - - - - 3340 33.10 

centro-west - - - - 1606 4346 1671 1462 4702 137x7 

BRAZIL 12000 47370 89394 190 5334 40642 97209 3215 7086 34514 336954 

Sourcc: FNS/DEOPE-GTFAD. 

.-. 

.- 

.____. - 
-. 

- - 
.- - 

.___ 

.- 

-- 
Solitlienst - 33568 60915 70 1121 23086 82649 Il48 4836 738 208131 

. . ~ -  

* Until, August 1994. 

Clinical features 
Thc clinical spcctruni of dengue infection is jvidc ranging from asymptomatic or with nianifcstations froni 

an indiffcrcntiatcd fcvcr to hcniorrliagic fcvcr with or without shock syndronic (DI-IF/DSS). I t  is iiotcworth! 
that the intciisity of clinical. fcaturcs commonly dcpends on the age of paticnt. Tlic most bcnigii í x e s  wcr(9 
diagnosed in infants and young cliildrcn cliaractcrizcd by a fcbrilc illncss with or without a rash. I n  :idlilts aii(.l 
older cliildrcn the scverity of discasc incrcased and was characterized b!. an abrulit onsct of high fe- ‘cr, intciis, 
licadachc and chills, inalaisc, backaclic, pliotophobia, inyalgia and cs;uitlicnia. 1)iarrIioc;t. naiisc;i. voniil in!.$ 
and dizziness hnvc bccn notcd in sonic paticnts. Clinical illncss pcrsistcd from 3 to 10 dn>.s, niost i)llcn fbr ..I 
to G clays. Fatditics due to DEN viruscs from such patients arc unconinion. 1,cukopcnia an( I tliroiiib. Iq.topciii;.l 
Iiavc occasionally bccn observcd by other workcrs (WHO, 1986). 

and circulatory Mure. Thc scvcrity oftlie discasc also depcnds on agc and childicn arc ollen SiilTc) an illncs: 
of intcnsc scverity. Two important syniptoms found in DHF arc gastrointcstinal blccding :)lid sliock 
Tlironibocytopcnia ( 100,000) is prcscnt in alniost all cascs, as wcll as Iiwmoncciit ratioiii!iematoc! i t  iocrcasc. 
20% or niorcovcr tlic basal vnluc). L~iiii,liadciiopat~i~, myalgia, artliralgia, gcni:ralizcd ;ibdoniin; 9 1  paili ml 
prcsciicc of a sorc throat or injcctcd pliaryns arc conitnon syniptoins. Splcnonicgaly is ti iconin1o.i and inos 
frcqucntly scen in children. The niost important hcniorrliapjc phcnonicnon is a posi1 ivc touriiiquct test . I’ctccliia( 
arc CoinnioIi on tlic extrcmitics, soft palate, axillac and face, cspccinlly in Carl!. days of illness. .4oinctiinc:, 
scvcre gum blccding may bc rcsponsiblc for a fatal outconic. Otlicr hcniorrhagic signs I.isually c,l~scrved i l l  

scvcrc cases are cpistaxis, niclena and gcnital bleeding (WHO, 1986). 
Wien DI-IF is accoiiipainied by DSS, the cotidition oftlic paticnt dcterioratcs in a fcw liours. I n  ::ticli cascs. 

tlicrc arc signs of circulatory fail!rrc rccprcscntcd by circumoral C ~ R I I O S ~ S ,  a wcak and fine pulse; cl,iii1tlly cold 
skin; restlessness; and often profound sliock. If  a prompt trcatmcnt is not availablc, the outconic is kqucntl! 
fatal (WHO, 1986). As rcportcd in Asian DHF, some patients in Fortalcza (Ccarh State), had cncel~halopatli~~, 
characterizcd by soiiiiiolency, letliargy, restlessness, nick stiff and, in sonie cascs, signs of cncey4i?l¡tis and 
coma. Thcsc symptoms, occur rathcr as a conseqiiciicc of circulatory failure rathcr than virus dardgc to t l ~ ,  

In DI-iF almost all patients have prcscntcd high fcvcr, hcpatonicgaly. scvcrnl hcniorrlingic inali! fest a t 1 0 1 1 . ’  ’ 

G I  
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l brain or othcr part of thc CNS for no virus or dcnguc virus nntigcri was obtaincd from tlicsc tissiics (V~:;COIICC~OS 
- et al., 1995). 

- Prevention nnd control 
Dcnguc cpidcniics liavc occurrcd in at least 12 Statcs of 13razil, nith niorc or Icss 90% of'all cast'; rcportcd 

in Rio de Janeiro, Ccará and Alagoas Statcs: In tlicsc foci, thousantls of susccptible peoplc becami. imniunc 
to DEN- I aiidor DEN-2 viruscs, the two scrotypcs prcscntly circulating in Brazil, ycar b!* ycar. A:. tlicre arc 
no available vacciiics, control nicasurcs to brcak tlicsc cpideniics rcly principally o11 rcductioti of tlic r opulation 
of adult fortiis of Acdcs aeg\p/i and its niaintcnance at a rcduccd lcvcl (usuali!* a Brctcw indes of 1% 01 

Icss). Anti-niosquito tiicasurcs iiicliidc ultra low voluiiic (ULV) sprajiig I\ i th rcsidl.lal iiiscti!Acs, tht siira:, iiig 
of' brcediiig sites aiid cnvironmcnt sanikition to rcducc or cliiiiinatc sites of lar! al deve11 )pmcnt. f lie iiiaiii 
ob-jcctive is to inlcrrupt virus transinksion in a short tinic. Several studies have shoncd thirt ULV aiy~licatioli 
of iiialatliion is quitc cffectivc in rcducing adult vcctor population. 

In tlic intcr-cpidcniic periods it rcninins iniportant to monitor tlic vcctors populatioa- iiiclcs tc :ivo¡d :III 

increasc ivliich may start another cyclc of transmission. I t  is unfortunatc that the nttitudc ol'thc pol?ltlat¡on as 
a \\.holt mnkcs such vector control difficult to acliicvc.Although sonic countrics havc obtained silvificativc 
results with coniniunity planncd programmcs, attcnipts in Brazil havc had poor results. It IS hopcd. however. 
that in tlic near fitturc cost-bcncfit calculations niay indicate that this is at the prcscnt thc only way lo coiitrol 
DEN viniscs and tlicir cpidcniics. 

IIdIIEUS (ILII) 
l h e  virus 

Illidus fcvcr virus is a F'/nvivirzis, (Flaviviridac) and serologically is a tiiciiiber of group B. The prototypc 
ILH strain was isolatcd in Ilhdus city, State of Bahia, Brazil, in  1944, from a pool oFAedcs and1'~oropliorn 
mosquitoes (Karabatsos, 1985). Subscqucntly this virus has bccn isolated from febrile patients, niosquitocs 
and a large varicty of animals, particularly birds and bats, ILH is closcly related to Rocio and Japanese 
cncephalitis viniscs. Cross-rcaction with Rocio in the Hl is coninion in Brazil, mid infections can bc delcrniitiated 
with prccision only by the usc of N tcsts 

Epidemiology 
In Brazilian Amazonia, a total of 4 I strains liavc bccii-obtaincd from the blood of human bcings, lilood and 

othcr tissues of aninials, and the tissues of mosquitoes. Escept for yellow fcver and Dcnguc viruses, Ihis is thc 
fi'lnvivirus with tlic highest rate of 1-11 antibodies in thc Amazon basin. Despite the high ratcs of aitribody is, 
however, vcry difficult to isolate ILH from liunian beings, and only 3 isolates have so far becii niadc "roti1 nian. 
Eithcr because the viremic period is quite short, or because a great numbcr of infections are asyriiptoniatie 
(Pinliciro mal., 1986). ILH virus has becti also dctectcd through spccific HI antibodies, coiifirtncd 1y N tcsts, 
in São Paulo State, particularly in pcoplc living in the Rjbcira ValIcy (Iversson d., 1082). T I b l :  virus is 
maintained in naturc by a sylvatic cycle iiivhich Psorophora~firox niosquitoes act as the lilain vcct Irs. Other 
species ofl'sorophorn and Aedes Scr.rnttl,r mosquitoes play a sccondary rolc the niaintcnance cycle ( l'ablc 1 1 ). 
Several species of wild birds of a wide variety of faniilics arc tlic vertcbrate hosts, - but bits -- havc I m n  also 
found infccted. Setitincl monkeys have furnished two strains of this vir%. 

Table 11. Species of hosquitoes froin whicli ILI-I virus was isolated. 

MOSOUlTO SPECIES NUMBER OF STRAINS % POSITIVI'TY 

13sorophoro firox 
Pso rophoro alh ips 
Psorophorn littziì 
Aedes serrntits 
A ei/esfttlvris 
Aedes scnptdnris 
Hoernagogus leircocelctertru 

19 
6 
3 
4 
1 
1 
1 

54.3 
17.1 
8.6 
11.4 
2.9 
2.9 
2.9 
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Clinical features 
TIie symptoms rcportcd by patients are niaiiily ofa acutc illncss. Thc discase orisct is siiddcn an 1 nith higl! 

fcvcr, scverc hcadaclic, chills, inyalgia aiid wcakncss. Tlic sjiiiptoms pcrsist for about 3 to 5 clays, and 
rccovcry is uncvcntful (Pinhciro GM., 1986). Past espcrimcntal infcctions, hnvc sho\-m that 1 .I-! can b i  

rcsponsiblc for a mild cnceplialitic discase without scqirclac. 

Prevention and control measures 
ILH is not associated with cpidciiiic discnsc in  Brazil, tlicrc arc no control 1iic:tsiircs or vaccine** íwnilabk 

Sonic incasure ofpcrsonnal protcctioii csist in  avoidance of forcst arcas wlierc vcctors may bc prc! mt, alid a' 
thc usc of niosquito rcpcllcrlts. 

ROCIO (ROC) 
The virus 

Rocio virus is a lilmivirus- (Flaviviridac) and serologically is closely rclatcd to Ilhcus, S l i n t  LouIc 

scrological tcsts. Wcstcrti blotting studics. carricd out rcccntlp, sliowd that ROC is most closely rc Iíitcd to thi 
Murray Valley enccplialitis virus. Thc prototppc strain was obtaincd in I975 in S8o Paulo, from cercbcllutil 
and spinal cord tissues of a patient of a fatal casc of cnccphalitis (Karabatsos, 1985). 

eiiccphali tis, Japanesc en.ccphali tis and Murray Vallcy cncephalitis vitusS;s,.fra_n tvlGch it can bc s( paratcd bit . _  

Epideniiology 
Ahiiost all aspects of tlic ccocyideiniology of ROC virus arc unknown. Some infoniiatiom has bc:n acquire( I 

from pontual studies carricd out ' h i  Faculdade de Sairdc. Piiblica of Siio Paulo Uiiivcrsity and for. long tcrili 

survcillaiicc by the liistituto Adol'ijlro Lutz in the lguapc arca of Kibcira Vallcy in Siio Paulo Statc.. Tlic 1110s' 
important findings Iiavc been obtaincd from human serology, at that rcgion. H I  aiid N tcsts survcys carricd oli! 
nftcr thc I976 cpidcmic until tlw tiiiic of writing this aaticlc, liavc shown for ROC, a wide distrib*!tioii in t1v 
Ribcira Valley. Fislicrnien and agriculturc workers ivcrc the pcoiilc most affcctccl, and almost all 01' Lhcm n'crc 
living in the region whcn the cpideniic startcd. In 1975-1977, a total of ¡,O2 1 cases \\.ere rcportcd in  t h  
Santista Lowlands and Ribcira Vallcy (Lopes aal., 1978a,b; lvcrssoii, 1988). Young mcn agcd fioni 15-3(! 
years-old wcrc apparcntly at liiglicst risk, siiicc most infcctions wcrc within this agc bracket. Pn tbablj; th¡*. 
was because men of this agc-group usually work outdoors and conscqucntly, arc most exposed to Ilic vectors 
I n  contrast, tlic casc-fatality ratc was liiglicr in oldcr pcrsons aiid this Iiiglicr mortality w;ts associ:ttcd witli 
lowcr dcgrcc of ¡nununc rcsponsc to iiifcction in this group. Tlic scriiiii of two fishcrnicii obtain,,,tl in 1983 
aiid two childrcn collected in 1987, wcrc among inatcrial csaniincd during a scrological survey. ,\Il of tlics, 
individuals, who lived in tlic Ribcira; Vallcy, liad IgM antibodics, but none of' thcni showcd sj iiipLoms o! 
discasc (Ivcrsson u,, 1989). Outsi+ the cpidciiiic area, five ROC' virus caEs ivcrc ¿liagiioseï1 in 1'aran;l 
State in a bortlcr region iicc7.r tlic Ribcira Vallcy (Ivcrsson, 1988) What factors were rcspons.I)lc for 1111 
appcaratice aiid disappcarancc of tlic vinis in ttic region reiiiaiiis a mistcry. An cshaustii e study o clucidatl 
thc maintenancc cycle of ROC,virus has not showcd vcry encouraging rcsults. ROC virus was is .Mcd OIIC' 

from a ruffous-collarcd sparrow Zonothr.ieliia capensis in tlic Ribcira Vallcy rcgion, aiid aiitibod ics in othci 
spccies of birds of scvcral different faniilics Imvc suggests that wild birds may play a rdc in t h i s  cyclc. N(b 

strains, howevcr, wcrc isolntcd.frorn thcsc or othcr vertebrate groups. A strain of ROC \vas obta,iicd from :i 

pool of the mosquito I'sorophor? :/¿nrox c o h t c d  during tlic outbrcnk in Canancia, Siio Pauk .  I's. ,$>ru> 
collcctcd in thc arcas wltere most cases occurred during tlie epidcniics represented less than 1 %I of all ritosquitce, 
capturcd of Iiuinaii bait, however, aiid it is unlikcly, thcreforc, that this spccics can act as an inipoi laiit vcctoi 
Thc isolation of a third strain from scntincl micc, during thc course of the cpidcniic, in  tlic sanie rci:ion (Lope!: 
%d., 1978a,b), suggcstcd that an infcctcd vcctor to bc prcsent in tlie arca . Otlicr cvidcncc of circulating viriir; 

\vas not obtaiiicd. Unfortunatcly, tlic available data, arc not cnougli to finiily incriminatc ail}. vector of' vcrtcbrati. 
host in thc vinis main tciiaice-cycle. 

i: 

Clinical fen tures 
The pathology of ROC vi& ranges from asymptomatic infection to full-blown enceplialitis. E iscd on tlit 

stiidies of 12 cascs in Siio Paulo City aAer thcir cxposurc in tlic endanic arca (Lopes ettd,, '?78b), (111 

incubation pcriod was 12 days (ranging from 7 to 14 days). Typically. the discase bcgins suddcdr, with Iiigl, 

88 

.. . . 



r )  1 '  , 
fcvcr, Iieadaclie, anorexia, nausea, vomiting, niyalgia and malaise. Latcr, cncephalithic signs 'abri!ptly appca i; 
\vitti \veakncss, abdoniinal distcnsion, confusion, niotor impairment and conscqucntly dificultieq i n  walkit 1:; 
and cquilibrium, meningeal irritation, and ccrcbellar syndronic. I n  parallel there is relles distil rbancc \vil !i 
both hypcrcflexia, hyporeflcsia and abscncc of rcflcscs, as ~vcll as tlic prcscnce of pathological n-flcscs, siic I I  
as Kernig and Brudzinski signs. Sonic paticnts have prcsented muscular alterations, ranging from hypotonic 
to Iiypertonic, and co~ivulsions. Otlicr nianifcstations includc urinary rctcntion, photophobia, la~.:Iiryniatioi I, 
acrophobia, and artcrial hyycrtcnsion. Thc evolution of discasc is usually f'ulminnnt \vitIl death in n few da, I ; .  

Sonictinics, Iiowcvcr, it niay be prolongcd, with the patients in conia for scvcrnl days or wccks Id?m clcat1 I, 
Scrious scqiiclrrc wcrc also 'obscrvcd in surviviny paticnts, especially thosc with cncqihalitis, w i ~ l i  pcrniniio I I  
ncurological scquclac such ils visual, olpliactory and auditory disturbaiiccs, lack of motor cvordinatiol I, 
cquilibriuni disturbancc, parcsllicsia, diRicultics in s\vallo\ving, sphinctcr incoi~tincncc aiid dcfccl ive nicniol y 
(Tiriba u., 1976). Tablc 12, sliows tlic niain syniptonis and signs prcscntcd in 234 hospitalized !.:;isCS durii.,!: 
tlic 1975 outbreak in Siio Pau'lo (Tiriba mal., 1976). 

Table 12. Tlic main symptoms and signs obscrvcd in 234 paticnls iv i th  enceplialitis cal~scd by \{ocio viril .. 
São Paulo, 1975 (Tiriba dal., 1976). 

, 

- --- - 

. -  SYM PTOMS/S lGNS NUMBER OF PATIENTS POSI I'IVI'TY 
1 Icndaclic 210 5 {.6'% 
Fcvcr 212 5 0.6% 
Mcningeal irritation 134 7.3% 
Vomiting 120 -C 1.3% 
Altcrations of consciousness 119 5 I % 
Motor abtiornialities 116 40.6% 
Weakness 1 O6 45.3% 
Altcrations of tctidon rcflcses 59 2 5.2% 
Alteration of iiiuscular totic { 58 2 1.8% 
Anorexia 55 2.1.5 (% 
Abdominal distcntioii 49 2 0.9% 
Nausea 45 10.2'%) 
Sore throat . 4s 10.2%" 
Hypcrcmia of cotijunctivac 37 15.8% 
Pathologic rcflcxes . 32 I J .7'X 

* 

.- 
f, I 

Prevention and control measures" 
Very little is known concerniti& the vcrtcbratc hosts and arthropod vector of ROC vinis, and so tlicrc arc i10 

effcctive control nicasures. Vaccines 'arc not yct available. hlosquito adulticidcs and tlic use of Ixvicidcs ¡ti 

ditch water and other places whcre water may collect, may bc helpful in controlling ULV. Pcrsonn, :I protectiw 
by thc use of bed nets and mosquito rcpellcnts niay be uscful for pcoplc in or ncar tlic cpidcmic are.), cspcciall\f 
whcre there is thc evidence of virus transmission. 

SAINT LOUIS ENCEPHALITIS (SLE) 
The virus 

Saht Louis Encephalitis virus (SLE) is included in thegcnus l%nWnts, fanlily Flaviviridae. B:, scrolog¡c:il 
tcsts it is mcinber of group B of arboviruses. Thc prototype strain of SLE was isolated in 1933, in Saint Lou¡$-, 
USA, from liuiiian brain tissue (Karabatsos, 1985). Thc first strain obtaiiicd in Brad -\vas isolalcd in 196!), 
froin a pool of Sirbetl~es belisarioi captured at tile ktil 94 on thc Belhi-Bras¡lia tiigliwa!*, Pará Si.itc (ThciIl 1' 
R! DOWS, 1973). SLE is closcly rclatcd to Murray Vallcy, West Nilc and Japancsc cncc:phalitis viruscs. 

Epidemiology 
Widely ditributcd in the Americas SLE virus, has been found from Canada to Argen~itia. It is responsibls 

for encephalitis in human beings, but equincs are not affcctcd. It is tlic most idcly dislributcd r,nccplialitk 
arbovirus in USA, wlicre it lias causcd niore cascs of enccphalitis than EEE, WEE and Ciilifornia unccphalit~c 
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viruscs put togcthcr (Luby, 1979). Thc case fatalit). ratc during cpidcniics ranges fvoln 5%) to 20%, ixrcasiiig 
\vit11 the age. Antibodies to SLE vinis liavc bcen dctected in inliabitnnts of tlic Aniazoii basin, rind their 
prcvalcnce in sevcral small and large conununitics of Brazil, particularly in thc Aniazoii region lins bccu 
found to bc about So/. Reccnt studies in Ccar6 State (Northcast Brazil) in a randomizcd scrosurvc! during a 
largc cpidcniic ofdcnguc fcver, showcd a positivity of 10.1% by 111, with most of the positives confirmed by 
PJ tcsts (IEC, unpublishcd data). Altlioiigh, i t  is difticult to isolntc SLE from humans \vitIlout cnccplditis. ln  
L3cldm, two strains havc beeil obtaincd froni the blood of sick humans \\¡th no signals ofciiccplialitic ini~olvcliicnt 
(Pinliciro aal., 1986). Epizootics in scntiiicl niotikcys (Vasconcelos u!., 199 I ) Iiavc Occii rcp trlcd in ;I 
forcstcd arca near Uel6ii. r:. 

Wild birds arc tlic main vertcbratc hosts of SLE virus (Tablc 13). ant1 a widc variety ofspccics s!:mn to bc 
susccptible, particularly mcnibers of tlic families Forniicariidac (Ilbrniieari~rs nnnlis, Cbnopophtr~:/rr niiri/fi, 
Tl~aninonintics caesiirs and Hylopliylnx yacciloiio/n), Pipridac ( Cliiroxiphia pntsoln) and Cclumbidac 
(C;co~got7 inontanci), from all of which thc virus has bccn isolated. I n  at lcast 1.5 spccics of 1)ir.d.s. 1.11 
aiitibodics havc been confinilcd by N tcsts, with a positivity rangc of from 1 % to I6.7%, aiid with s i s  spccics 
having prevalcncc higher than 5% (Vasconcelos u.: 199 I). On thc othcr hand, 86 otlier spccks, froin 
scveral diffcrcnt familics, have showed an antibody ratc of 3.4% or highcr. This data suggcsts that ivild birds 
spccics play an important role ¡ti thc maintenance cyclc of SLE virus, which accounts for tlic wide di,:tribuf ioti 
of this virus in the Amazon basin. Spccific HI antibodies to SLE coiifiriiicd by N tcsts wcrc also foiiiid in low 
prcvalcnce in human beings aiid wild birds of Siio Paulo Stntc (Ivcrssoli c t . ,  1082). Pii/cx coin~intor niid 
(3. deeloraior niosquitoes havc bccn frcqucntly found infcctcd, aiid doubtlcss play rolc in the liia intciiaiicc 
cgclc of this nrhoviriis. i t  virus lins also been isolatcd from scvcral othcr niosquitocs of diffcrcnt gcnc.ra. Tllcsc 
niosquito spccics possibly play a secondary rolc in tlic dissciiiination and maintcnancc of SIJE virus iii Brazil. 

Table 13. Specics ofnild birds wliicli f$riiishcd strains aiid spccific 1-11 antibodies to SLE virus in thc Brazilian 
Amazonia. 

Bird family 
obtained 

species . strains '%, positivity (wiipled)  

2.3 ( 
- -  11.4 (?!I) 

Forniicariidac Mj*rtnollrerrilq linrixwc~lli I 
I'brmicnriris niiglis I 
I'yriglenn lericciiiotci 2 1.5 (2:'3) 
7'r"ntnoiiinne.s cocsiirs I 6.1 (('5) 
H ~ I o p I ~ y l n , ~  poceilailoltr 2 5.1 (3(10) 
Hjpocnemis ccititnlor I 3.0 ( 1 3 )  
Conopophnga ari ri 10 2 5.3 (?5) 

Pipridae Chiroxiphia pc7reol0 2 16.7 (.'4) 
Pipra p i i m ~  1 0.7 (2"O) 

C 01 urn b idae Cohi nihinn tnlpaeoli I o (2K9) 
Gcoirygon twntana 2 3.4 (2 19) 

Furiiariidac Aiilonioliis in'iiscnius I 1.2 (('8) 
f %yIidor erylroccrelirrs I 0 (?3) 

'Tjminidac hlyiobirrs hnrbt.r/iis 2 1 .o (l'Yí) 

Friiigi II idac Saliam rîiaxiriiris I' 1 2 .  I ( I  '4) 
Dcnd rocolap tidac Glyphorlijwch ris spi 1.1 iriis 1 3.6 (4'18) 

~- 

Galbulidac Gol h i i In nlh ìros tris I 2.7 (';Il) 

Clinical features 
I 

Tlic typical clinical picturc o,C+,SL,E virus iiifcction is oiic of scvcrc cnccplialitis with, Iiigh niorldity. Tlic 
discase starts suddeiil>; with high fccycr. licadachc, malaise, and dizzlncss: in a sliort time tlic patiail ~lcvclops 
sjiiiptoms arid signs of CNS involikiiicnt cliaractcrizcd by stiff ncck. dcsoricntation, trcniu lousncss íitasia 01 
gcncralizcd motor ivcaknccs, incoordination and conia. Dysuria aiid othcr disordcrs of mi( turatioli linvc alsa 
I m n  teportcd. Wlicrcas tlic discasc scvcrity aiid fatality incrcascs with age, children and youiig a [ults iiiq 
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show undiffcrcntiated fcver and ascptic nicningitis, or cven asyiriptomatic infection (Tsay & Mitch :II, 1988). 
In  the two cases with virus isdlation rccordcd in Brazil, tlic clinical picturc was charactcrized bi. a febrile 

illiicss with jaundicc, ncitlicr of: thqm sliowing any signs of CNS involvcnicnt. The first patient's iiliicss was 
cliarnctcrizcd by licpatic failurc acconiijnnicd by jaundice. Suddcdy, lie bccamo fcbrilc atid this Iod to tlic 
suspicion of viral iiifcction. Thcrc followcd an acutc Icukcmia and the paticnt dicd sotnc days aflci liis blood 
snmplc was tnkcii. Convnlcscciit scriitii was tlicrcforc not ohtnincd, Tlic sccond cnsc wns dingnoscd during an 
cpidcniic of Oropouchc fcvcr. Tlic paticnt dcvclopcd a fcbrilc discasc accoinpaiiicd of j:.lundicc, ;ibdoniinal 
pain, myalgia, artliralgia, cliills and scvcrc hcadachc. Tlic main laboratory finding wcrc a bilirrubin lcvcl of 
6.0nig/dlY and moderate clcvation of SGO'T; SGPT and urca Icvcls. Rccovcry was uncvcnt('ul aRcr I6 days 01' 
discasc (Pitiliciro u,. 198 1 b; 1986) with scroconvcrsion typc secondary responsc to flavivirusc:: 

I'revention and control 
In arcas wlicrc SLE virus is cpidcniic tlic most iniportant nicasurc is tlic iiiosquito control with ;dullicidcs 

in  ULV, or larvicidcs in ditclics and otlicr collcctions of watcr. Addcd to this, pcrsonncl protcctiorl with bcd 
nets and niosquito rcpcllcnt niay be useful nithin tlic cpiclcniic arca, cspccially whcrc thcrc,ls cvidcn:. c of virus 
transmission. In Brazil, SLE virus infihion is sporadic and thcrc arc no control nicasurcs in  o p  ration. A 
syntlictic polypcptidc vaccinc for Iiunian ilse is available in  tlic USA, but cva1u;ition of t.flicacy ; I I  an ope11 
trial is ncedcd (Tsay & Mitchcll, 1988). 

YELLOW FEVER (YF) 
The virus 

Thc YF virus is tlic prototypcjpf tlie gcnus fi'lnvivirzw in  tlic Flaviviridac family, and antigenically, YF is a 
nicnibcr of group B. Thc prototypc strain (Asibi strain) of YF was isolated in Lagos, Nigeria, in i 927 from 
whole blood collcctcd in Kpcvc $llagc, Ghana, from a 28 ycar-old inan with a mild forni of tl\c discasc 
(Karabatsos, 1985). I ,  

Epideoiiology 
Many South Anicricari spccics of nonliuman pririiatcs bccomc scvcrcly or fatally ill, wl~ercas t11cloit African 

spccies havc niild or inapparcnt infcctions. Conscqucntly, nionkcys play a most important rolc as tlic major 
vertebrate hosts for tlie vectors. On tlic other Iiand, birds, rodcnts, niarsupials, carnivorcs, aiiip1iil)ianis and 
reptiles are highly resistant to YF virus, 

Each year in Brazil, hutiian cascs of YF are acquired in etidcmic andor epizootic arcas, throull,li sylvatic 
transmission. Thcy can occur sporadically or in outbreaks. Tliesc jungle YF cpideniics liave bt i:n maiiily 
transmitted by the niosquito Hoentngogiu jnnthinoni~vs. Other Hnentngugus mosquilocs, sur+ as Hg 
nlbontnculnftts. arc important vcctors in thc wcstcrn rcgion of Pará State (Travassos da Rosa aal.. 1984), as 
\tell as S~7hefhes cl~luroptertts and Sa. soperr. The latter have bcen indicated as important vcctors, p:irticularly 
in tlic Statc of Mato Grosso do Sul.,.Tlicsc Snbefhes spccics werc the main niosquitocs rcspowil>lc for 
transmission during a11 outbreak which occurrcd ncar Campo Grandc and neiglibouring municrpalitics i i i  

1991/1992. Tlicy wcrc found to bc vcry abundant, and YF virus was isolated from scvcral pools (I'Cgallicr E! 
d., 1992). 

In niost cascs, it is milli who plays important rolc of dissetninating tlic virus to areas whcrc tlicrc was 
previously no virus but wherc vcctors and nionkcys are coninion cnougli tu start virus trarisinission 
Modifications of the forest erivironinent tlirough lunibcring, farming, road developmait, :ind otliei activitics 
increase the contacts between tid;l'~nniune coinniunitics and sylvatic vcctors, and arc the mecliani wi mainly 
rcsponsible for thc occurrcnce of human YF in Brazilian Aniazonia (Monatli, 1988). 

Tlic urban cyclc was eradicatcd froni Brazil in 1942. As nicntioned in tlie Dengue section, howc~fcr, Aedes 
aea\pi is now widely distributed in at least 2 1 States in this country. A viremic patient ar riving i t )  a locality 
ivhich is outside thc YF endemic area, but with a high density of Ac. aegtpti, niay start an urban epidemic. 
This niay haw a catastrophic consequences in a non-initnunc population. From 1930 un1 il Dcceiiibcr 1993. 
2440 cases of YF were notified in Brazil. Of these, 329 out of332 wcrc urban casCs in lhe 303, *.vith thrcc 
niore (in State of Acre) in the 40's. The other 2,108 wcrc of sylvatic YF (Table 14). In lliis pericd the 0111) 

localities not reporting cascs were Sergipe arid Tocantins States, and the Distrito Fedcral. Table I L L ,  is S~JOWS 
tlie niain foci or risk areas for sylvatic YF in the past, e.g. Minas Gcrais, Espírito Santo :rnd São I'aulo, arid 
more recently, Goiás, Pará, Mato Grosso and Maranhão states. 
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Table 14. Yellow fever reported'cascs in Brazil, 1930- 1993, according with state and rcgion. 
-. : I .  

STATE 1930-1939 1940- 1949 195O-19S9 1960-1 969 1970- I979 1980-1 989 1990-1993 'TOTAL 

2 2 1 7 I:' Acre 4 - 3 12 

- 6  I 3 4 7 I 3  1 3 3.5 
Aniapri 

S I  I o 8 16(' 
Amíizotias 3 7 .  
Pari 8 19 - 21 21 3 35 

- 10 Rondonia - I  I 6 8 
6 12 8 8 .  - 3-1 Roraiina 

18 264 19 --- North 15 26 3 40 25 12 59 83 
- 32: 5 7s 42 
I 231 14 II 15 2 

Goiis - 49 - 93 63 
M.Grosso 1 152 - 3  34 
M.G. Sul - 17 14 - 3 1  
Central West I 201 - 96 97 I 9  86 7-1 I6 I 58') 
Alagoas 9 
B;llliiI 6 4  - I O  1 
Ccilrri 94 
Maranliiio - .  2 
Paraiba 8 
Piaui 29' 1 
Pcrnaiiibuco 65 
R.G. Norte 2 

213 7 10 2 2 9 58 ",iip Northern 
E. Santo 
Miiias.Gerais 26 BO!, - , ' ,  28 75 5 2 2 o 
R.de Jariei ro 73 59 - I  G - - 73 65 
XRo Paulo - I S  - 129 --- 
Solltllessl 73 S96 - 202 I29 S 2 2 o 3 99 1021; 
P;iran;i 1 38 - 46 7 - I c)? 

- 29 - 2  9 - 4' 

1 7 - 3  16 22 - I 13i' 
I88 111 . 3.12 2 IO!' 

REGION Ilrb Syl Urb Syl Syl Ssl Syl !;y1 Syl Ulb Sy! --- -. 
.. - - 2 

- - 9 -  
- 6 I5 

94 ' _  

1 2 9 58 - 77 
8 -  

29 I - - 65 . 
- - 2 -  

- 281 
26 .In'! 

- - 24-1 

- li3 ! :  - 168 

S. Ci1taritl:i 
R.G. do Sul 
Sorltll - 
DKAZIL 329 897 3 351 374 58 1 40 

- - 1  6 - 
..-- 

In a period of 2 1 ycars (1 973- W 3 ) ,  329 cases of sj*lvatic YF wcrc rcportctl in Brazil (FNS, 1 ?92), 241' 
(75 -4%) of which had a fntal outcomc ('Tablc IS). Thcse cascs wcrc distributcd as followv:-l46 (44-.4'W) in thr 
Aniazon region, 161 (48.9%) in thc Centro-Wcst region and 22 (6.7%) in  Miiias Gcrais State !Southcasl 
region). In tlic Amazon basin, Parit State had the higlicst prcvalciicc, w¡th 82 caws (S6.2?;1), 7hc f ihlity-ratt 
nfrcportcd cascs in tIic last fourtccri \!kars was 75.474, but this Iiigh rnlc is prnnb;ibI~. bcc;rusc tltc itrajwit!. 01 
officially rccorded tctid to be tlic scvcr: ill, hospitalizcd patictits. Notificd cases arc, tlicrcfcirc, undc~~:stimatcd 
Tlic real number (including tfic innaparbnt o r  vcry mild infcctions) must bc vcry hi,t$ indcctl. but uní wtuiiatcl!~ 
unknown, arid tlic tnic itiipact ofjunglc yellow rcvcr in Brazil daiinot bc accurately cstiii iatcd. 

Table 15 Distribution of jungle Ycllow fcver cases diagnoscd in Brazil and fatality ralc by Stale bctwcci: 
1973-1 993. 

s 'I' A *r E ' + C A S E S  CASES(%,) FATAL FAT, \LITY 

ACRE 2 0.6 2 i O0 
AMAPA 2 0.6 2 1 O0 
AMAZONAS 16 4.9 13 F 1.2 
GOIÁS 1 I4 34.7 88 7 ?.2 
NI AIWN r-lno 12 3.6 7 5)I.J 
MATO GROSSO 26 7.9 2s $'li. 1 
MATO GROSSO DO SUL 21 6.4 19 5'11.5 
MINAS GERAIS 22 6.7 I I  :o 
PARA 82 24.9 54 fi I .LI 
RON DON IA I l  3.3 10 90.9 
RORAIMA 21 6.4 I G  5fi.2 
T O T A L  329 100.0 248 i :i.4 
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Clinical features 
Clinically, the classical picture of YF is that of a biphasic discasc classificd as a hcinorrhagic fcvcr, aiid 

characterizcd by fcvcr, hcadachc, chills, nausea, vomiting, gcncralizcd myalgia, wcakncss and dixincss in Llic 
early phasc or pcriod of infcction. Thcsc syiiptoms last about 3 days during which the virus can I)c rccovcr( (1 
(viremia) from tlic blood and, if niosquitocs bite thc paticnt, the). can bccomc infcctcd. Sonictimm this phar~c 
is folloncd by a bricf period of rcniission, in which paticnts Iiavc a scnsation of iniprovcmcnt. It.eniission is 
cspecially found in  scvcrc forms. During abortivc infcctions, symptoms and signs abatc rapidly :it this poili(. 
Aftcr remission, in  thc niorc scrious cascs, there may be a second pliasc of toscniia whcn syniptorirs rclatcd 1 0  

llic localization of YF in livcr and kidncy may appcar. Jaundice, “coffce ground” hcniatcnicsis and otl1i.r 
Ii,cniorrhagic nianifcstations sucli as cpistasis, niclcnc and gastrointcstinal blccding, inay bccc mie cvidclll. 
Aiiiiiiotraiisrcrascs aid bilirrubincmia ratcs incrcasc and rcnal failurc iiianifcsts itsclTby albunlinur~ia, oligiiri I ,  

anuria and azootcniia. ’T‘hc v:ihis is normally absciit from blood during this period, allliougll astlibotlic.s ‘ 1 0  

appcar. About 20% to 50% of tlic paticnts who cntcr this pliasc of infection dic, usunIl\. bctwccll Lhe scvcI)iJI 
and tciitli days of illncss. Atypical, fiiltiiiiiant cascs can also occur, with death as cnrly as 3 days tllc o n ~ . , . l  
of syml>toms (ScriC u., 1968; Monath, IOXX).  On the othcr Iinntl. patients inay die :ificr 2 t r i  3 wcclts 
discasc. In both c a m  pulmonary and/or cardiac coniplications arc rcsponsiblc for the tlcath. 

I’reveetion arid control 
Urban cpideniics ofYF virus cali bc controlled by two main mctliods. Firstty, eradication soiii \:CS of lar! *II 

dcvclopmcnt ofAcdes aegypli population or rcducing it to a lcvcl suficicntly 1011. to prevctit virus t i  ansmissiclr; 
and secondly by massive ininiunization prograniincs with 17D vaccinc. In cficicnt I)rogranit tic of vcc(~ ir 

control, maintcnancc of tlic Brctnu indcx below 5.0% lcvel is gcncrally sufficicrit to avoid virus 1 ransmissic ‘II 
(Monath, 1988). Several nicasurcs inay bc adopted to attain this objective, suc11 as. the cisc of U1 V ni al al hi^ II 

insccticidc against adults; thc usc of abatc for control of larvac; thc cliniination of brccding sit 2s (ald C ~ I I  i ,  

niotor tyrcs, holding water, ctc.): and educational pamptilcts and talks for tlic local population; pl cdatoq. fi8 11 

which ent tlic lnrvnc of A@, nc.,i:vpti, and tlic usc of “autocidal.’ ovitraps and preda tory Ib?  ~rhjvicliil~ ‘.Y 

aniboinensis can be helphl (WHO: 1986). 

OTHER VIRUSES - 
VESICULOVI RUSES 

The viruses 
Pity and Jurona viruses are included in the family Rhabdoviridac. Both agcnts arc mcnibcrs of thc gcnils 

ksiczilovinrs, and arc serologklly related to the VSV serogroup. Thc prototype of I’IRY wa a :  isolated 1 II  

1960 froni the visccra of a Philander. oposstin~ trapped in the Utinga forest, while JUR virus w:lj isolatcd 111 

1962 from a pool of Hnernagogus ,517 mosquitoes collected at km 87 of tlie 13clém-Bi asilia hir1,hway, Pal ;i 
State (Karabatsos, 1985). 

PIRY (PIRY) & JURONAt(JUR) 
41 

Epidemiology 
High rates of NT antibodies to PIKi‘ virus have been found in the Amazon rcgion in iinmigriints from the 

South and in people living in the South and Southeast regions of Brazil: it is rarc, Itowcver: i n  the loc II 
inhabitants of Amazonia. For this reason it is thought that PIRY is an iniportcd vinis from the S( d i c m  an I/ 
or Soutli regions, probably during tlic constructioti of tlie Transaiiiazon Highway, wlieii iiiany pcc iplc from tlic 
Southern States canle to B c l h  andpeighbouring areas before travelling on new highwaj. through the Aniazl~i 
rcgion to Altamira, ltaituba and Maraba during tlie colonization of tlic importalit Aniazcinian road The single 
liuinan isolatc tliat has been inadc froin n laboratory infection, and five other laboratory acquirid itifcctior 1s 
have been reported. The vector and vertebrate hosts for this virus are unknown yet. 

No antibodies to JURvirus have been detected in serum saniplcs from birds, rodents or other wild vertebrak 
in Brazili,m Ammonia, and no isolations of this virus were made froni thousands of Hnem~~gogzis si) inosquitocs 
inoculated in mice. The single strain obtainéd Boni man originated Dom tllc blood ofa febrile patient from LIIC 
iiiutiicipality of Costa Marqucs in the State of Rondonia (IEC, unpublished data). Inununity to lhe agent has 
not been dctected in Amazonia or in othcr regions of Brazil. 
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Clinical features 
The Pity discasc was cliatactcrizcd by an abnipt oiisct of liigli fcvcr, IiFadache, Cliills, phö‘ophobia myalgia, 

arthralgia, dizziricss aiid wcakncss. Thc blood saniplc froin which isolation was obtained showed a 11 ucnpcnia 
of 3,000 lcucocytcs in thc hcniogram, and the symptoms lastcd for I lo 2 days. rhcrc is no othcr -word of 
human discasc, although a high prcvnlcncc of N T  antibodics hnvc bccii frcqucntly found in pcrsons 7vho have 
workcd with this virus (Piiihcíro aal., 1986). 

JUR vinis lias bccn isolatcd on oiic occasion from the blood of a 58 year-old man froin Costa Ivlarqucs. 
Roridoriia State, on the bordcr with Bolivia. Tlic discasc \vas a febrilc illncss, and blood siilcars csrniinccl for 
ninlarin wcrc ncgntivc. Otlicr information rcgnrdiny si~iiptaniatology ivcrc not obtaincd. 

‘ 

Prevention niid control iiieasiires 
Tlicsc viniscs are not associatcd with cpidcmic and coiitrol iiicasurcs or vaccincs prcparation arc thcrcforc 

not of great importance. For laborator). workers, howcvcr, thc rcportcd laboratory infections w¡th I’iry virus 
indicatcs carc in handling thcsc two viriiscs. 

ARENAVI RUSES 
FLEXAL (FLE) A N D  SAHIÁ (UN REGISTERED) VlRUSES 
The viruses 

Arcnaviruscs arc rodcnt-boriic viiuscs not traiismittcd by insects. 
Flesal (FLE) and Sabiá (unrcgistcrcd) viruscs bclong to tlic Are/invir.rts gciius, fawily Arc iiaviridac 

Antigcnically, are member of Tacaribc scrogroup. Tlic prototypc strain of Flcsnl virus i v x i  isolatc r l  from thc 
poolcd viscera of tlic rodent Oryzon~~:~  bicolor. (Harchsood), trapped, at km 2 I2 on thc itat tuba-Ja( :ircacmiga 
strctch of road. along thc Trasamnzoii’ Highway, Par6 Stntc, iii 1975 (Karabat:;os, 1983). Tlic !’ ibicí viru: 
prototypc \vas obtaincd from whole blood from n fatal case of liacmorrliagic fcvcr in S5o I’aulo St.itc in 1 W O  
(Coiiiibra d., 1994). 

Epidemiology 
FLE vinis has bccii ¡Solated hrcc tinics from O r ~ a o n ~ ~ ~ . v  bicolor. and oncc from Oryzon~jw cnp’rlc 1, caught í ir  

thc Itatituba-Jacarcacaiiga arca ofthc Transnninzon Hi~l ìway Attempts to isolatc FLE from othcr 1- ild rodent:. 
in tlic sanic rcgion wcrc unsucccssfiil. CF antibodics wcrc dcmonstratcd, howcvcr, in 3 out 56 I’roe! l i iny)s .y 
collcctcd in the samc region. as wcll as in 2 out 88 apparciitly Iicaltli!. mcn living iicar tlic ;irea of ist M o n .  N ( I  
cvidciicc of virus circulatioii lias bccn obtaiiicd oiitsidc this locality. ‘I’hrcc out 55 laborator), ncrkcrs n c t i  
positivc for CF antibodies to FLE virus, suggcstiiig that this virus can bc casily transmitted to pcrsotrs liaiidlin!. 
it, or infcctcd animals. 

Thc siiiglc Sabi6 virus strain isolatcd was obtaincd from a 25 )car-old woniaii from SZo Paul(i State, aiirl 

110 otlicx ovidciicc of  circulation of this virus lins bccri fouiid. Ncitlicr is tlicrc any avnilnblc dal:\ rcgardiiy. 
vcrtcbrntc hosts aiiion~ tlrc rodciits that haw bccii csamiiicd in São Paulo State. 

Clinical features 
The discasc causcd by FLE vinis has an abrupt oiisct with fcvcr. chills, headaclic, iiilxlgia, di ..ziness ml 

dinrrhca. I n  tlic cascs csamincd. fcvcr was high and soiiictimcs rcaclicd 39°C. li-lcadachc \vas ‘wcrc. an(! 
diarrhca lastcd for 7 days. Tlic discasc lnstcd for 4 weeks, and leukopenia was obscrvcd during tlic two firs! 
~vccks. liccovciy \vas complctc. 

Tlic Sabia viriis infcctioiis lins shown two diffcrcnt clinical picturc: scvcrc hciiiorrhagic fcvcr? :)id a fcbrill: 
illiicss without Iicmorrhagic nianircsiations. Oiic paticlit lias dcvclopcd hcmorrliagic f‘cvcr :;iiiiilar tcb thc c1inic:i I 
picturc for othcr arciiaviniscs with tlic patient bcco~iiiag ill sucldciily with liigli fcvcr, sotiinolciI( c, inllaiiicl I 
orophaqwq chills, scvcre hcadachc, myalgia, wcakncss and anorcsia. Latcr, in  tlic intlcs casc. the paticill 
worscne’d; with hacinatcmcsis, %agina1 blccdilig and corijtiiiti~al pctccliiac. 0 1 1  the thirtl day sh 1 tlcvclopr:ll 
incrcasing soniiiolcncc. trcinorsjidificulty in walking, gciicraliscd coiivulsions and conia. Dcath ccurrcd o l i  

the fourth day (Coiiiibra u., IC?c)S). Ancrllicr pciticnt rlcvcloj>orl fclrrilc disciiso but fiwtutintol\ r c c n v o ~ ~ ~ l  
aficr a 3 wccks illncss (Gonzalez cttd, wipublislicd data), A third paticlit dcvclopcd an influcnz~~ .like illncr, : 
charactcrizcd by liigli fcvcr, chills, malakc, scvcrc Iicadaclic, gcncraliscd myalgia. sore threat, iiaiisc :I, vomit in!-. 
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nialaisc, conjuntivitis, diarrlica, cpigastric pain and lcukopciiia with lymphocytosis for 15 da! !i. Rccovct y 
was uricvcntfùl (Vasconcelos et'., 1993). 

Prevention and control 

Arcnaviruscs llave not bccn iiivolved in cpidcmic sprcad in Brazil, and control nieasiircs including vacciiiw, 
liavc not bccii dcvclopcd. As thcsc viruses arc transmittcd by rodents. lioivcvcr, onc nicasuic to prcvciit 
transmission is tlic control of thcsc aniiiials and tlic avoidancc of contact with them. Thesc viriws arc casi I!. 
transinittcd to labolator). workcrs vin tlic cscrcta of rodcnts and bl. tlic aerosol routc: i t  is iniportai it, tlicrcfbi I - ,  

that all safcty mcasurcs (safcty lcvcl 111 or IV) sliould bc adopttcd ulicii handling of tlicsc virusc.s. 

CONCLUSIONS 

Arbovirus can be transiiiittcd to iiiaii by infcctcd arthropods in two distinct Icvcls; tlic sylvat I C  cyclc m d  
tlic urban cyclc. I n  tlic formcr, tlic iiifcctcd victors maintain tlic virus in a dctcrniincd arca 1 II' tlic jiinplc 
(ccologic niclle) aiid cali trailsinit nrboviruscs to iioiiiniiiiuiic vcrtcbrntc hosts :itid vcrtic*:illy to c Ilicr V C C L C ~ I  1:. 

In this coiitcst nian is infcctcd tangcncially. by thc bite of infcctcd arthropods whcii he iiitriidcs into i111 

ccologic niclic u hich inay bc sonic distancc.from his dwclliiig-place. This taiigcntial mode of iiifisctioii rcsii II 9 

in a rclativelj. rarc or sporadic cascs. UsualIj: all cascs arc rcportcd from tlic samc sylvatic sit( or iicar llic 
forest (Brds, 1988). This nicchanism is rcsponsiblc for outbrcaks ofjunglc jtllon fcvcr, Rocio m d  May;) I o 
fcvcr infcctions. In tlic sccoiid lcvcl (urban cyclc), an infcctcd pcr_son bccoxics an a?_nplifi.in;l host in llic 
transmission chain and initiatcs an cpidunic (mau-arthropod-man) in an urbaii arca. I n  1 his colit1 ut ,  domcsI IC 

arthropod vcctors arc now involvcd aiid they cali transmit tlic virus to otlicr pcrsons aftcr ai1 cstrinsrc incubatt- 111 
pcriod. This niodc of transmishion occurs, for example, in Dciiguc arid Oropouclic cpitlcmics. 

Thc frcqucncy of transmission of an arbo9irus to man dcpciids on tlic vcctor population dc tisit\; veci )r 
conipctency, and enviromicntal factors such as humidity, tcnipcraturc, etc. 'Tlic risk of tralisi tiission al o 
dcpcnds 011 the gcographic distribution of tlic vectors. For soiiic arboviruscs, tlic risk of transiiii+on to 111-i1 

is niiiiinial and liniitcd to dctcrniincd ccologic niches or regions, duc to the limited distributiorl of the tlic c 
viruses. On the otlicr liand, others can C ~ U S C  human discasc ici scvcral rcgions: this is tlic casc of ~*cIlow fcv I', 
which can be transmitted within a largc epizootic arca, as well as in an urban ccntcr, since thc p i  iriiary vccll rr 
Ac. aeg\p/i can bccome infcctcd. 

Each arbovirus is maintaincd in nature in a well dcfincd ccological nichc, whcrc vcrtebril lc hosts aiid 
haematopliagous insccts play tlic most important role. Arboviruscs arc essentially zooriosis faci'itatcd ovci a 
pcriod of time by modifications of tlic environmciit with rcsult in thc occurrence of human infcctions. Sul 41 
arbovinises survive better in regions like such as Amazonia aiid tlic Ribeira Vallcy, \\licrc vcrlcbratc ho: Is 
populations are high and rclatively stablc, aiid wherc a laígc variety of mosquito spccics niay be lound in 1iir;li 

dcnsitics. It is well known that arboviruses tcnd to havc spccific gcograpl~iti distrib~itioiis, aid cacll al *a 
studied, so far, secilis to liavc its owti particular arbovirus fauna. 

Sincc tlic pionccr studics, tlicre is a concept that our knowledge concerning flic niajoi ity of tlir arboviniws 
is poor with regards to thcir ecology. Usiially WC only have information based 011 tlic ci1cuiiistaiii:cs in wlw li 

tlic original isolation was made. Furtlicr infonnatioti is needed, and niore complctc studics ncc S to bc 1i1a IC 
particularly during tlie ongoing cpidcmic phase andtlie interepidemic periods. Logically. thcre in !  ist be certa 1 t i  
threshold dcnsitics of host midivector populations that arc cssciitial in  niaintaining a givcn arbovi LIS in  a bgf 'C 

eiizootic cyclc in a favorablc environment, and diininuisliing changcs in tlicsc populatii )i1 lcvels will disril pt 
tlic cyclc and lcad to disappcarancc of thc virus, ifthc host aiid vcctor populatioiis arc sribstnntiíllly iiicrcns d 
this will lcad to an explosion of viral multiplication and wide disscniination (Kcevcs, 1963). It is ~ ~ s s i b l c ,  t l l  It 

this lias been tlic mechanism resyonsiblc for iicw epidemic arcas by Oropouclic fcvcr virus in the Amazfln 
rcgion. 

Ncw studies are needed on thc various types ofccological nichcs in each region of arbovirur: activity I n  
view of the migratory habits of a great nunibcr of birds and bats from one place to another, for i:samplc, e 
niust considcr the possibility that their niovcmcnts niay dctcnninc, in ai ndcquate time, the prcsencc- of arbovii LIS 

disease in nian and otlicr animals. Longitudinal studics carricd out in agivcn arca for a rcasonabb: pcriod ni 1)' 

furnish much iiecdcd answers to the coiiiplicatcd natural history and ecoepideniiology of the arl~oviruscs. 
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With regards thc arcnaviruscs, it is important to dctcrtninc thc transmission sitcs, silice tlicsc viru :.CS have 
n w r y  localiscd focal and limited spatial distribution. An iiwcstigation of all patic~its with a clinical slrspcctcd 
picturc of hacmorrhngic fcvcr without ali aetiological diagnosis. should bc routiiicly carricd out tc I control 
huriinti discasc duc to arcnaviruscs. Empllasis must bc placcd on tlie rolc playcd by rodcnts iii thc trail :rilission 
of tlicse agciits in the cnvironmcnt, and the nccccssity to control their population as a practical m i  .isiirc to 
avoid humnt~ infcction. 
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