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Abatracr,  Kesults of entomalogical aned vertebrate host investizations made during dual
ouibreaks of Mavara iMAN apd vellow Fever (VFy virnses in Bellerra, Pard, Brasil in 1978
are reported, Owver S 000 insecks representing 26 species were assaved in 3% pools for Lhe
presence of arboviruses. Poels of Seemagogus jantiinomys Duar vielded the only isolates of
cither ALAY or ¥ F vires, The minimum field infection rate for nine iselates of MAY virus
from Hgo jondfdnemyes was 182, and for two iselates of YF virus was 5308 Analyss of
collection data showed Ha. Jamthinemys to e attracted to man as 3 bleod source and present
e all habitats sampled, although mast aboodant in the forest canopy. Twelve hundred bivd
apra and 384 mammal sera owere wested by bemagzlutipation-inhibition (HI tests for antibody
to AEAY virus Hichest MAY antibocy prevalence rates were found among marmoseiz (Cal-
HThriy arps L A7 poaEtive of 118 tested, 275 1 Mavars virus was al=o izolated from the blood
of & svlvan marmeset eaptured ag the peak of the 3TAY wires cutbreak, Experimental infection

of marmos=et: with MAY virus conf

rreed that o sehstaneial wiremia follows infection with

this virus, Marmosels were also Touncd with HI antibady to YF viras (37119, 4% The results

prezented 1

ticate that Mg jamthinpmys was the principal vector of both MAY and YF

virses and that marmaosets were the main amplifving hosts for MAY virus, and perhaps for

Y ovirus as well

Simultaneous outhreaks of Mavare (MAY) and
weliow Fever (¥ ¥ virwses ocvurred In Belterra,
fara. Brozib between January and June, 1978, In
the preceding reports we have presenied accounts
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af the clinical disease which results from infection
with MAY virus and an analvsis of the dizstribo
ool MAY and YE viruses in the hu
man population resident In Belterra @l the Loe of
theze outhreaks. ' ® Tn this final report we detail
our attempts o identify the insecl vector respon-
sible for dissemination of these virgses, and an
analvsis of the role of svlvatic veriehrates in am-
plification of hath virgses during these authreaks,

We were especially fortunate ta have the op-
poOriunity 1o investizate the transmission of MAY
virus in detail. While several reportz have de-

L of

soribie isolated human cases of wirns recoveries
i the past,®™% the resulls reported here represent
the first in-depth analvsis of the epidemiology of
MAY wirus, Since the original description of
MAY wvirus by Anderson et al® in Trinkiad in
1957, MAY virus has been reported from several
cifferent Central amd South American countrics,
including Colombia, Bolivia, Brazil, Panama and
Suripam. ™" Several geacra of mosquitoes, In-
chuding Culey, Haemapopes, Massonia, Aedes,
Foorephore, and Sebethes, ™' have heen the
sonerce of MAY virus isolations, with the most
freguent islations being associated with flue
magogs species. In 1941, during an apparent syl
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vatic epizeotic of MAY wvirus, MAY virus was
recpvered 24 times from Hoemagoges species dur-
ing a 4-month period at km 87 and %4 of the Be.
lem-Brazilia Highway, ™ However, no clear as-
socialion has been establishecd o identify a siven
species a8 heing an impartant vector to either man
ar svivatic vertebrates, Likewlse, no vertehrale
eroup bas Been identified as an Important ampli-
fving bost of MAY virus, althouzh certain species
of primates have high antihody prevalence rates
to the virus, ™

MATERIALR ANT METHODS

Detail= of the cnvitons of Belterra were pre-
sented in the preceding veport.® Brieflv, Belterra
= a small rural commuenity of approximatel 4,000
population located in the northern Brasilian stae
of Pard near the confluence of the Tapajos and
Amaron rivers. The prodominant characteristic
af the apea 12 the rubber planigtion which ernploys
andl housez most of the popelace. The villase and
plantazion e on o platean approsamately 3 km
eist of the Tapajos River and are surmoanded by
a dense zeconcdary orowth forest. Within the
boundaries of the ribber plantation o secondary
farest 15 becoming established, so that a continu-
ous serub undergrowth now exiss throo
area. A shishiiy disturbed priseary forest ocenpivs
the lowland area Between the plateag and viver
hank.

b the

fntowoiorica! swrvey wethody

Human bait or CIDC miniastore Heht trap col-
fections of potentizl insect vectors were mace n
and near houses in Beiterra, throvshou the plan
talion forest o

in the lowland fores: between the
plateau and the river. Al three sies within the
plantation forest ancd at twa «itez in the lowland
forest, simultaneous collections were made al bath
ground and canopy levels by ceparaie two-man
collertion teams, The heizht of canopy collections
in the plantation and in tie lowkand forest were
W0=-12 and 18-20 m, respecovely. Callections
wiere conducted in both areas from 9800 Lo 1800
barzrs. The capture periods for the taller Towland
Forest were for 30 min with a LG-min rest perion,
and the capture times for the plantation forest
were A0 gnin with o 1G-min rest period, Peride-
mestic collections were made by four two-rman
collection teams, One team was located wilhin
1020 mosf houses iperidomiciliary), while
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another was located 30-100 m away in the adja-
cenl [orest (pericdomiciliney-lorest).
were conducted from 0330 1o 2013 hours with &35
main vaptures, Night-time beman it collections
were made from 1300-2400 or 2100-0300 hours
in and adjacent o several houses where cases of
MAY wvirus had becn reperted. Al colieciion
tepms were rotated frequentdy belween siles 1o
avaid collection biases. Light traps were opuerated
from 1800-0830 hours near selected houses and
i the plantatien forest, Figure | odepicts the lo-
cations of msect collection points.

Colleciions

Praressing of specinens

Captuered iosects were sathered from all feld
siles several times aday and transparted o g field
laberatory, where they were lightly anesthetized
with chloraferm and separted into zeneral laxo-
nomic sroups, then siored in ligeid nitrosen.
Specimens were transporied e the Belém abo-

rivdorics: biweekly, whese they were identificd 1o

souned pooled inogroaps of 30 or fewer inids-
1

ApHECEL
viduals and zssaved for virus by oinjection o
suckling mice following standardized procedures
previously described, '™ Insects colleeted from dil-

lerent areis were mixed only when the collecton

arens were in close proximity, or when only 3 few
specimens of that species were captured. Blood
engorred insects were identified, however, these
were not pacled for virus =olation attemprs, l:o
lnteed viruses were wlentilied by bemaealutinatan-

tnkibiting (FTY dests wsine reference oesrents ™

Erofogical swevey methods

Birds and small mammals were collected from
varipgs areas throughoat Telterra and surceand-
Rirds wers col-
locted in mist nets placed along cleaved railz in
the forestz, and mammals were live-trapped o
hunted, Capturved animals were Dbled, with the
whole Dlopd being processed for virgs isolation
attempls in suckling mice and sera tested by HI
for antihbody 10 a hatterv of arboviral antigens
which inclucded MAY and YF viruses, Birds were
seneraliy bled with a svringe previousiy moi=tened
with o oelilute heparin ~olution while marnmels
wore Dled without heparin, Neatralization tests

ing forests as shown i Figure 1

with Vero cells grown in microplates were used
te confirm all positive HT resulis az well a2 a =am
frle ol the pegative reslis
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Experimental fnfeciion of marmosets

Marmasets, especially Callitidy grgentata, are
the most abundant non-homan primates found in
Belierra, and those collected during the outhbreak
were found o have a high antibody provalence
rate 1o MAY virus, Consequently, marmosels
were exnamineed further to determine whether they
could produce a MAY viremia of sufficient fiter
to infect blood-feeding meosquitoes. Far thiz studs
severi]l marmesets were collected o purchazed in
Belterra and transported ative w Belém, where
they wiere bled to detect pro-existing HE antibods
Lo MAY virus Those which lacked antilocs were

:

inocilated subcoutancousiv with 002 ml of diluted

MAY vires which titered between B0 oand 1900
TCIDL 0 L mldin Vero cells. Each marmosel was
then DLled dails besinning on day 2 or 3 postin-
aculation () throagh ¢day 7 opi. Whale bloagd was
clravwen ared Ummediately chlutedd 1000 i Medinm
10g which contmineed 3% fetal Dovine serum and
antibistics and frozen ot —70°C pending assay
Vieemia was detecterd by nocubating 001 ml of
diluted Bleod into duplicate ibes of drained Vero
cells, Inoculated whes were incubated lor 1 hour
ol 7000, then rinsedd with 1.0 mi of Medium 199

which contained 1% fetal hovine secum and an-

tbiotics, alter which Lo m] of the same medium
wits added 1o earh tohe
claily for at least 7 davs Tor evidence of eviopathic
etfect.

Tubez were ahserved

Follvw-ng servevs for Hi, janthinoms

T additiona

macte 1o Belterea following the completion of the

insect collecting trips were
pndtizal MAY wirus epidemic investigations, Col-
leclion techrugues were the same as those ysed
during the epidemic investigations and insects
were collected at the same forest collection =ites,

Both sround aned canopy. Mo oadditional collec-
uohs were made, however, al the perxlomicilizr

sitess used provionsly,

KESUTLTS
Vivws faolotions feom avtfivofods

Approsimately D2000 man-hiting insecis were
caplurer between 5 April and 5 May 1978, the
poried which coincided with the peak of MAY
virus activity in humans in Belterra, and over

GO00 were provessed for viros salanon The re-
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rnainder were excluded due to the presence of un
digested hlood. Table 1 presents s summary of the
species collected and tested for virgs izolatien, and
the number of recovered virus strains. Viras fao-
lations were ablained from three species of ms-
gquitoes; Maemagepes janthinem i, Limatus fav-
pietoses and Boveomvia aporeienia. Pools of Ha
Janihinemys vielded nine isolates of MAY virgs
aned two isolate: of YF wvirus, while twe Wyeeo-
myia comples virgses were lselated. one cach
drctosns and Wy aporanema. The
minimum field infection rate of Mg, jandfinom ey
was 1:E2 for 3TAY virus and L3368 for YF virus.

Twa MAY wvirus zalates were obiained Trom
o Jomthinosies collected in the peridomiciliane
environs of Belterra: one near the junction of

Tfrom L.

Eoacks ©oand 6. and another at Villa 129 near the
Anadditional
two lsalates were mace from S fanfifoom vs col-
begted from the forest canopy &t station [ within
the plantanon. Cellections in the lowland lorest
1= 4 aned 2y stelded five MAN viras

pealates, all of which were Tram TS LGS G-

Junetion of Bogds & oand 7 i 1

areas LEtat

treed in the forest canopy, OF the nine MAY virus
Baerlgdes, seven were from mosquitoes caprured in
the canopy znd tao were From orouned level cal-
lections. Table
tsalitions fram

Twa strains of YF ovirus were alao recovergd

Zopresents a summary ol the virns
oo prefirimemyvs collections
feommy the £7 g, gatRimes vy testeed, One dsolate wis
obdained from canopy collections made in the b
ber plantstion forest. while the second was re
covered from the lowland forest canopy.

deddvity petterns gf Hi janthinonys

Figure I presents a comparizon by collection
prried of the numbers of e paethisemvi cap
tured immediately acljacent to houses with those
captured] FU—100 m awas in the plantation Tore-L.
The forested arees viehded markedly oreater nom-

Crs O g, gandnow ey than chd the environs
b [ il gand ¥r ol Lied 1f

nerer Lhe howses, allhough some specimens were
callected fram both areas, Temporal activity of
e Jwntinom s near houses was low and reloa-
Livelv stable throughout the sampling periods,
weltile activity in the nearly forested areas showerd
a marked increase fram abouwt mudday e 160G
hioars,

Figure 5 depicts results of paired croundd and
cunapy captures of ffy fonsinomes e caplore
thme ut tw =ites in the lowland forest. Canngsy
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TABLE |
Snmerery of insecks colfected and gogeved for torus duving feled investioations ia Rolteasrg, Pard, Brasil, 1975 and

ferg

SpEches

Ceratopogonidas (1075

Crdrggides defalipaipis
C. insinieatnsg
C. paraensiy
C. sn
Tl v ke i

Culicidae (1978
Aedeq fulvitiorar
e septemsiviatig
Culex 1Culy caronator
O Cned ) fadipans
Co iy Melyap
Haemagopus Jontlinewrvs
e fencorelrenns
Limatues foviselosns
Lo dwrirgmgi
Chdfapadamyvis fuscipes
Froroiorg cinpulnfa
Saherd

rer Gelisavio:
chifaropieris
NS

. glenrodaeman
1SRy
e Ran
Irichioprasagon digitaten:
il veameyvin upovonoeig

T 3
v osp

PRl

Pavchodicdae (19750
fotzomerg sp.

Culicidae (197%:
e jarthinamys

e T

collection: vielded considerably larger numbers
than hid the ground ceflections. Aciivity al the
gronnd level was relatively constant, while activ-
ity in the canopy sharply increased at approxi-
mately 1300 hours, followed Baa drop In activiey
around 1600 hours, By nightfall (1800 hours) Hy.
fitiimanr s activity had cesaed

MNocturnal insect collections within and arcund
houses in Belterra vielded few insects and resualted
in ng virgs =olations. The most abundant species
fovered in this habitat were Culer guinguaefioseinius
and O, corgRafor.

Follene-np srrvews for He, janthinomys

Keturn trips 1o Belterra to collect sddditional
lavmapogid mosguilines sielded 1,324 Mg fan-

Tieral fesbed {paoala®

Wargs eilalions

9 Mavare: 1 vellow fever

bW veonvia complex

1 Wyvenmyin complex

LRI i

10 Gal 470

PMAY: 2 Y2 Weeamyin

TarLe 3
Saemerry of collectron siter ad wivis frodesiong feom
Sempade Haemoaznzus janthinamys collersed in Belier-
v, Bard, Brasif, § dpmil -5 Wax 1078

Mayaro fevrr

L alin

Plantarion fore-r

Mear howses P Pl TR B B ol

Fuoresl floor % R 19134

Fares canop 2104 Fal:l05) Lel:21H)
Lovwland forest

Frireal flonr 122 1%

IPorest canapy M2 o1k 3188 101 2id)
Totals TMainy  R{182) 201305
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1,220 hirds of 22 families caprured doring 106
marnings of nelting. Members of the families For-
micariidae and Pipridae were the most commaonly
caplured Birds. Antibody to MAY vires was de-
rectecl in the sera of only 16 to LLFOD (1% birds
testedd, and no wvirus was Bzolated from 1742 hird
blocds assaved. Blomd samples from three domes-
tic dicks and 78 chickens which belonged o the
local inkabitants all lacked antibody to MAY -
ras, Tahle 3 prezents a summary of the families
of birds which were found ta be positive far an-
tibhody to MAY vires.

Fram 13 March 1 1 Novemnber 1955, 790 mam-
mals of 47 species were collected and seca from
584 were assaved Tor FIT antibods to MAY viras
(Table 3 Only primates had demonstrable ant-
Bowly Lo MAY wires, Antibedy to ALAY wvirus was
detecteel in 32 of 119 027% 0 marmesel sera tesied.
Positive marmoset= were Tound it all pariz of the
Belterrs forest; howewer, as ~haown in Fizure &4,
the highest prevalence rates for MAY virus anh-
t o
Belterra, Alio. AAN wvirus was tolated from an

boely apparently accurred in the central e
adult fernale marmozat collecied near Vilia 129 in
the plantation forest on 29 Apeil D978 Twaa how-
aefeebrdy were collected

cpidumic: howewer, onls

ler monkews Clmmadfa
during the MAY wvirus
ohe was tested for HI antibocds and v was foand
L Bre positve.

Maummalian zera were alzo azsaverd For T an-
tiloely 1o YF virus, Antiboche was detected in the
singli- howler monkey serwm, in Bve of 119 0390
marmasets and inoone ol three Cefuromys difan-
dew iMarsupiatia, Diclelphidae.

Expevimental fnfocfions of marmoneds

A toral of fve marmesets (2 O araentala and

1 L, frmen w1 were experimentally infected

with MAY virgs ta clu L thoir potential Lo act

as ampliiving hosts, Viremin wis detertend
af the five a: shawn in Table 4. The twe o
failed to procluee o viremis were not hled el the
Apd day pl,oal which fme one of these died, ap-

paarently az s result of the travma of Dleod re-
moval, O the remaining three animals, two werg
viremic on dav 2owith titers egual e or in excess
of W TOIT 2 1 ml when aszzaved in Vero cells,
The remaiming marmosel produced & viremia
which sitered 1057 TCIDLAT ml Titers deappecd
on ey 3 te [0F TOTL0 mlin Twn murmosels
and 1 L0 TCELE 000 ml in the other, Viremia
was not derected on davs 4 throeeh 7o,

ET AL.

Sawsires codlected ol
Sibicron ter auiihody o

Summnaey of bivd and mam
fresagplactina tiam -

Mavave awd vellow frorr virents! Beltevra, Pava, fre-

i, TWFK

.
Fonal poecnenal cesied
Famey Sbinara ER [T R o
Aven
Coluzmnbiformes
Columbndae LR (R
Caprinmigitormes
Caprimuloidac L& 12050
Passeriformes
[rencrocalaptidas 18T
Formirpsiiclie 1%t
Eiprislae [ L
e
I
jEis
Other farmiies? 3s
Fotnl Avaan T 3200 T35
Aamealian
AMarsupiali
[ e ol LE§S it
Chizopters
PN romgtidar [ 1171
[reammemlantivciae il !
wloioe=a ¥ w2
1 1
Callithricutioe ATy 3T CEN L R
Fedentata
Bracpepolichae Ll Ll
Trasw el iilae (o ]
Kadenba
Seiurndae (N s
Cricetilie 8 [0 =
Fehirmyiclue (VR3 [
Carnivor
Prevnniclae (IR s
Mustelicle (W A
BT TEARS LI

DOl =R10N

Resuli=
santlinemyd was the principal vector valved in
the transmission of both MAY and YFE virgses,
The recovery of Y1 vires from Mg juntiis

presented stromely indicate that Mg,

LEEEHL A

wias nol unexpected aince this specics has been
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tibody prevalence rates (o Maxaco viegs far 119 marmeset: examingd in Beligrra, Para, B

documented 10 be an important sylvatic vector of
YV virus iooseveral localitoes throughowt Central
and South America ™ While MAY wires has
alan been recoversd] Trom fasstagorns mosquitoes
ar several accasions in the past '™ investizations
of the outhreak at Belterra represent the fiest dog
vraentation of epidemic MAY virus and identif-
cation of the specific insect vectar,

The evidence o incriminate Ay Janthinomy:

Map of the rubber plantation, showing the =

tal distribution of hemagzzlutination-inhibition an-

as the vector of MAY virus s subsiantial, While

pver 9000 Insects representing 26 specigs wers

azzaverd, anly e, Jomlinomes was the source of
virus Isalations. The success of the human bait
teams i capturing this ~pecies attesis to the at-

traciiveness of man oz o blood soecee, and s

dhinrnal activity pattern coineides with the time
when man is most likely 1o enler the forests, Fi-
nalv, the distribution of antibady to MAY viros

TanLr +

Vevemin frodnced follomwiag sxperimental in
with 1 =0 TCLD 0.0 il af Mavaro wives

tan af maroiasets collecled fram Belterra, Fard, Brazil and ineculoted

Visemta an iy pest e atian
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ameng the human population correbates well with
the distribution of Hy. jaontliinosvs in and aroand
Belterca.” While no My, Jantfiinemys were cap-
tured dnsnde houses, fow indoor daviime collee-
tions were made and it 15 conceivable that any
endophilic hehavior was izl cletecied
Others have observed thar Hg Justiinemys
would enter houses which berdered on foreste,

anid *111~ may have been the case in Belterra as
xa

simply

weell, 4!

Clindcal studies on MAY virus infection af 1man
indicate thal infected persons frequently have a
high titered viremia, prol bably sufficient to infect
a portien of faeling vectors and which m: av al
times procede ar extend be vond the dinically ap-
parent phase of illness.! When infected, however,
most patients in Belterra were 100 §F 0 continue
thedr daily rontine: consequently, it iz unlikely that
many virentc persons entered the forest whers
Hg. janthinomvs is most abundant, In the ab-
sence Of evidence to support substantial enda-
philie tranzmission af MAY viras, it j= likely that
nan wis pol the ondy amplifving host in the MAY
wirus transmizsion cycle in Belterra. Thus, bt
apparent that s syvlvatic vertchrate host
provided same of the necessary viryg: ampltfica-
tian Lo mainlain transmission.
are mosl likely the hasts
which contribated most to amplification of MAY
virug, Like man and £y, Jintiinomys, marmosens
are predominantly divrmal in activity, and they
are very abundant in the forested areas of Belter-
ra. While no mozquito blosd meal identifieations
were made during the studies at Belierra, the al-
tractiveness of primates as blood sources for Hae-
Buropks mosquiltees has been reported farevi-
ouslv.** Marmosets had by far the hichest MAY
cirus antibody prevalence rate of any svivatic ver-
brite species tested, and the distrilnation of an-
iy in the marmoset pepilation throughour
Belterra closely parablcled that in humans (see
Fig. 2, vef. 23, In addition, MAY virus was laoe
Fated from o marmose! captured in Beltersa ar 1he
hetght of the suthresk. Oyr sulegquent experi-
mental infections confirm that AN Marmesets
produce a substantial viremia fellowing infection
with MAY virus, probably of sefficient titer Lo
infect feeding veciors,

The Few isolations of YF wvires from s i-
s, the low antibody prevalence rares among =yl

=TS

Marmosers avivatic

vl verlehrates and the refatively Tew human
cases seen all indicate thar YF LEATISI ISsT00 wogs
WL asextensive ds that of MAY virus The jso-
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lattons of YT vires from fa Janthinemy:, and
the fact that this species has been iner minated as
A vector elsewhere, support the contention that
this species was responsible for the dissemination
of YE virus during the Belterea onthreak. Tden-
lification of the associated vertebrate arplifyirg
host is fess abwious. The paucity of howler mon-
keys and the fnding of antibody o0 YF virgs in
the single serum tested, sugzest that although this
species B heavily hunted for foad an epizootic may
have aeeurred. We found no evid ence of howler
monkes deaths: however, it is passibile that fores|
predators remaoved the remain: of desad MO0 ey s
before observations by aur fieled teame, M, 1rminsets
have been the source of YE virus isolations in the
peest 5 and 3t is possible thar they laved 1 role
in the amplification of ¥F virus in Bellerrn as
'-."-"L.]

I view of these findings and information e
ported by others, can hvpothesize that the
MAY wirus outhreak in Belierr represented an
epidemiciepizoetic phenomenon rather than
enciemic/enzoatic focizs. The epidemic
epizoatic greurrence of this disease in the Beliers
asuthreak has been clearly demonstrated by the
number of MAY vires isolation: and prrevilonen
of MAY antihodies recorded for belth man anrl
srlvatic vertebrates, Supportive evidence Tar a
nom-endemic focus of MAY virus is sugpesied b
the lack of human cases ol Howing the epidemic
and the abzence of AIAY virgs recon ery from fg,
Janthinomys collected fram the same area in 1079,
The negative resulte for Hy fantlinomys collect-
e In the subsequent supvevs ala sEResls that
lransonvarial transmizsion is nol oo sienificant
mechanism of maintenance for MAY viras,

While we did not obiain direct evidence far the
enzoatic maintenance of MAY virus in our present
Investization, can make a few observations
basvd on the available infarmasion. I may be ar-
gued that the basie MAY wvirgs cvele = similar 1o
that of =vlvatic YF,
virus aclivity among suzeeptlilie verlehrates, pri-
rarily monkevs, and transmitted I avivatic cul
feine masgiiines, cspecially those of the cenus
However, there is availzble evi-
dence which sugmests 1hat birls and rocderis may
L s Tunedamental animal reservoic in the snzootic
viras vvcle. During the Belterra outhreak, anti-
bordy to MAY virus was found in seven families
al birels,

WL

An

=vilvatic

RRE

a constantly moving wave of

Flaenurpop:,

with antibady prevalence rures Fanzing
from 04-200 . Earlier antibody studies of Lirds

#l the Instituto Faamdro Chapas (Pinkeirn, un.
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published observationst showed that daring 1959
aned 1960, 347119 (2090 of doves (Celumbigaliinvg
s in the Belém forest had MAY antibadies. In
addition, MAY virus has been isolated from an
Orchard Oriale (Jefermes sparions) migrating into
the southern United States ="

While the animal suevetllance program in Bel
rerra failed to find evidence of MAY antibodies
in several greaps of neopeimate mammals, ro-
dents have been a source of MAY vivus antibasdies

Qi
i

in separate seralogical investigations. Tn 1950 an
antibody prevalence rate of TA% (60321 was found
in Oryvzemys rodents capturcd al ke 92 of the
Belém-Brazilin Hizhway (Belém Virus Labora
tory Annual Report, 1960l Theiler and Downs
reference the fnding of hivh rates of antibodies in
various rodeats belonging o the genera Mroccli-
wivs, Nectomys and @hycemys, and also suggest
that rodents may play an important role in the
maintenance of MAY virgs in nature

Adthoush it weukt be presumptumas Lo conclade
thar hirds and rodents are invelved In the hasic
maimtenance of MAY viruz in naware based pri-
marilv on the presence of MAY antibodies, il
would nevertheless, be worthwhile o further in-
weslbeate their possible imvalvernenrt in an enoolic
cvele -

[n surmmary, resuliz of entomelogicnd aned ver-
tehrate host investizations marde during the dual
outbreaks of MAY and Y1 oviroses incicate that
e, fantiisomvi was the principal vector Tar botl
virpses, while marmosets were the matn ampli-
Fuoite hast for MAY wirus, and perhaps for VI
wiris as well,
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