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Ahstract, Prospective surveys for arboviruses were carried out in Santa Fe, Corrientes,
and Chaco provinges, Argenting, aperiodically during 1977-1980, A total of 313733
miosquitases and 5%8 biting flies other than mesquitoes were collected and tested Tor virus
in 5,197 and 45 poels, respectively, Forly virus strains were isalated, all from TGOS LIToes,
as [ollows: Santa Fe Provinee: 4 Gamboa group viruses from Aedeomyvia sgredemipen s, |
sirain cach of 31 Louis encephalitis vires fTom Cudew pipiens guinguciascians and Cuwlex
{Crlex) spp; Corricntes Provinee: a single sirain of a newly discovered Anopheles A
serogroup virus, Las Maloyas, [rom Anopheles albiarsis: and Chaco Provinee: 4 Gamhboa
group viruses from Ad squarmipenniy, 6 strains of new Bunvaviridae (1 Antequera, |
Barrangueras, and 4 Resistencia) from Cudex CMelanoconion) delporiel, 3 sirains of a new
subtype of western equing encephalitis virus and | strain of Para virgs from the €y (el
ocosse group, 12 strains of a newly discovered subtvpe (V1) of the Vencruelan eguine
encephalitis complex from Oy, (Mel) delponies, and 1 strain each Yom 44, SRa R pE g,
Avdes seapidariy, Ao spp., Cx (O ) sppe, Cx (Ml b ooorsa grouen, Adaxsonia spp., and
Psorophara spp. Bloodmeals from 263 engorged mosquitoss were idemificd by precipitin
test. These data, coupled with data on engorgement rates for 25,995 mosgriloes from bait
collections, provide information on the host feeding patterns of several MIO5GUILD Specics.
This infermation 15 discussed, along with data on relative abundance of MOS0UILG SPecies.
within the context ef the vector relationships of the species fram which viruses were solaled,
The association of Cx. (Mel) defpomer with 18 strains of 4 diferent virmses in Chaeo
Province, plus its catholic feeding habits, clearly indicate for the Brst time 1he IMpOrtance

ol this species as an arbovirus vector,

Prospective surveys for arboviruses wore car-
ried out in Santa Fe Province, Argentina, during
MNovember and December 1977, May 1978, Feb-
ruary 1979, and Febevary 1980, and in Cor-
rientes and Chaco provinces during Apeil | 980,
The peneral ecology of these areas and the col-
lection sites have been described,! We repart here
on the arthropod collections and the virus iso-
laticms 1rom mosquitoes.

MATERIALS AND MUTHODS

Most ofthe maosguitoes were callected in Cen-
ters for Disease Contral (CDC) light [raps sup-

Accopred 29 March 1983,

plemented with approximately | kg of dey ee
per trapt Y In addition, mosquitoes were col-
lected o traps baited with horses {Magoon (rup),
chicken (bail can and Ehrenberg trap), wild bird
ar hamster (bait can}). and mosquitoes were as-
piratecd frem natural shelters, human bait, and
horse bait. Biting ies other than mosguitoes also
were collected in light traps, Following collee-
tion, arthropods were anesthetized with 0.,
placed in glass tubes with rubber stoppers, and
transported on dry ice to the CD laboratory in
Fort Collins, The cellection sites in Santa Fe and
Corrientes provinees are representative of pre-
dominant habitat tvpes in the rural arcas of these
provinces. In Chaco Provinee, collections were
resiricted to rivering and swamp habitats gen-
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Chaco Provinee collection sites) (A brick factory near Rie MNearo, (B) Antequera Nature Park,

() Rio Tragaders Swamp, (00 Kio Meegro Bradee NE Resistencia, and (E) Bio Negro Bridge NW Resisteneia.
Mote: These sites correspond 1o sites 9, 10, & 11, and 7, respectively, in Takls 4.

crally characterized by dense growths of aquatic
vegeration, especially water lettuce (Fisnia spp.).
A few collection sites in Santa Fe and Chaco
provinces were urban or suburban; nonetheless,
those in Chaco Province were alwavs near
swampy, Torested arcas. A map of the collection
sites in Chaco Provinee is provided (Fig. 10 be-
cause of the unusual imporance of these sites as
centlers of arbovires activily,

Mosquitoes were sorted and poaled in lots of
1o L0, Abdomens were snipped from engorged
mosguiloes &g they were identified, placed in in-
dividual gelatin capsules and shipped froven o
the Croreas Memarial Laboratory for blocdmesl
iclentilication.

All antisera Tor bloodmeal identificanon were
produced in rabbits cxcept anti-Leporidas, which
was prepared in roosters, Class-, order-, and fam-
ily-specific anusera were harvested after a scrics
ol injections nto the axillary and inguinal lveaph
nodes of rabhbits with equal guantities of animal

plasma or sera and Freund’s adjuvan. Tiers
rangaed from 2100000 wa LRO000: those thal
cross-reacted wath sera dilwed 121,000 [rom
members ol heterolopous orders or familics wers
absorbed overnight in a refrigerator with undi-
luted sera ofthese animals. For additional detals
see Chnmstensen and Yasguer,!

The engorged mosquito shdomens wers placed
in 12 % T3-mm test tubes containing 0.4 ml of
phosphate buffered saline OU83% (w/v) and re-
frigerated covernight. The lollowing dav the blood-
meals wees expressed from the abdomens with
applicator sticks and contrifuged at 300 < g for
30 min. Antigens in the supernatant were then
screened by class-, order-, and family-specilic
antisera by a microcapillary precipitin method. ®

Mosguite pools to be tested for virus were
tritizrated in cold mortars containing stertle alun-
dum and 2 ml of M19% + 0% fetal calf serum
(FCS). Triturated pools were clarified by cen-
trifugation at 00 = g for 30 min, The super-
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TabLE ]
Relaiive abundance of masguitoes coflected fn Sanrg Fe Province, drvgeniting, 9770980 and tewed for the

JIPERENCE -:'.?.l'- PRt SR

N[ 1977 May 1975 Fuh L57y Fele 1938
M osguilses M LS . B Pai. S0 Mo, o
Aethermvig Squanripennis 159 0.8 171 7 435 0.0 136 0.5
Aedey albifaseiaty 4244 9.8 1.034 4.2 4. 29} 4.1 224 0.z
FCAPWIATS Gl 2.4 4 —* 435 8 az 0.1
srgrnedicus 21 -
pT 27 0.3 3l 1 435 Ot 171 i3
ANopReies alhitars 35481 8.7 1,323 5.2 4z 0.1
£vans 106} 12
PECHE Ry 23 1
Freciiecila 34 k]
TRy 45 .1
Sppe. A 1.3 3743 14.8 L840 26 245 .7
Cragprarliettiedia
R IMEL LY a4 LHB 3
Cwlex defposet L9 2.1
i e gueeaseia s 3,293 13.0 3425 4.9 8,201 243
{C 1) spp. 14,743 332 12,884 31.0 21,201 0Nz 9493 278
(el spo. 21 47 0z 02 1 3 S
Maryonia fuillans 044 23 l&2 (KK
SPr. 12,304 25.3 2377 9.4 34,744 45 3 15,132 44.5
FPhiigrevi spo. 4r ol
Fraraiora albupes 1 -
ciliata 44 0.1 1 — B -
cefinnis 294 0.y f — 1,749 A X -
CRRAESCER 34 0.2 T 01
L - T =
T 5 35 0.4
Jerox b 0z
peiltescens 123 (3 4 =
Dl 3,233 73 41 0.2
VErEROOUE 1,170 b 735 0.3 4l (.f z —
Ve al& 23
spp. 11 - I — 227 0.3 3 -
Dlrral Gonia spp. 138 0.3 T (.3 35 0.1 a0 (L
Total mosguiloes ad, 464 23,395 70,281 34,005

® — luss Ul ',

natant was pouced into individual screw-cap vials
anel [rowen ar — 70,

Specimens were lested o virus in Yero cell
culture and in primary duck cmbryo (DE) cell
culture grown in 25-cm? flasks. Specimens were
innculated i 0 2-ml quantites into cach cell cul-
ture, adsorbed for 1 he at 37°C, then the cells
wene overlaved with 1% Moble agar in M199 +
Mo FCS, 2.0 of MaHCO,, 130 g/ml of DEAE-
dextran and 1:40,000 neuatral red plus 30 g/ml
of Gentamicin and 1 g/ml of Fungizone, Cell
cultures were incubated at 37°C and examined
for 12 davs for plagues, Positive cell cultures
were harvested in 2 ml of M99 + 20% FCS
and frozen at —70°C unul passed into suckling

rnice by intracranial (c) inoculation and into Ruoid
cultures of Vero and DE cells. Identibestion and
characterization of virus isolates 15 described
elsewhere.®

To facilitate compariscn of virus infection rates
i pariicular mosquite species and at specific sites,
minimum infection rates (MIR) were caloulated
as follows: MIE = number of virus isolations by
species/tal number of that specics tested fTom
that site = 1,000

RESLILTS

Atotal of 213,232 mosguitoes were collectied.
lo addition to mosquitces, 3485 Ceratopogoni-



948

MITCHELL ET AL

TanLe 2

Relative abundance of morguitoes collected in Corvientes angd Chaco provieces, Argeniing, dueleng April T950 and

fested Jor the presence af arboviruges

Carmentes Frovince

Chiagd Provinss

Mot Ma, % P, b
Aedenniiig SGua i ipe iz L79 0.5 2,181 |
Apdes allilaveaius i —*

soapalaris T4 22 1,074 2.4
SEFFRILE RIIES 0.4 22 -
NHE R LY L6 --
s 7 1.4 Qdd 0.4

Anceheles albitarso 1,749 5.2 ah5 (.5
rrianaaris 1,358 4.1 134 0.t
Spp. £ 569 185 17,056 L&.1

Coguillettzhia chrysansium 2 — (A 1.0}
VERETHOICNETS TIT 2.3 3 a7y

Culex @Easonensi Il - I -
delponler a2 L £.081 1.8
OUEEEE Zrour 144 (1.4 22969 4
o gquiniguelascitis 1213 149 L 0.t
(O] sp, i e d 33 13,428 12.7
[Mel) spp. 04 (K] L2686 L.2

M e groninay Spp. 2 — i —

Mansonia flaveals 4 — 3 -
Spp. 10,049 99 31.487 28

FPhonianie spp. 2 —

Exerranfera albipes 3 — 1 -
ciflara a5 0.1 33 =
cinefinnis 3479 0.3 L9% 0.2
CHRNLECERE 2,352 ERA 24 -
dirrieliafio 225 0.7 4 -
disorniciany 533 |4 540 0.3
Jerax 2 — 70 0.1
palfesoens 2T 1.6 L) -
penlli 03 0.3
VAR 454 l.4 TH 0,1
VArInEE 14 —

Spp. il A 247 0.3

Uranataenia spp. 4 .2 1,204 1.1

Total mosgquitoes 33625 105, 653

*= — less than (. 15,

dae, 104 Simulbidae, and ¥ Psvehodidae were
collected o the lght traps and were pooled and
tested for virus,

The relative abundance of masquito specics
collected and tested for virae s summarized in
Tables [ and 2. Cilex mosquitoes that could nod
b identificd o speoics were grouped aoccording
to subeenus where possible because of Imporant
differences in the hiology and vector relation-
ships of Cefex (Cwrlex) and Culfex (Melano-
corion) mosguitees, Mosguitoes that are ligted
in the tables and referred to subsequently in the
text as Cx (Mel) oeoossa group were Dnitially

identificd as mixed pools of o (Aol ocossg
and Cx. {AMel) paracrebda. However, there 1s
doubt about whether the latter species ooours in
Argenting, Therelore, mosquitoes referred 10 as
the Cr. (Mel ) ocossg proup in the following dis-
cussion probably represent 2 or more specics.
The mosquitoes collected in Santa Fe Provinee
were predominantly O (Cwec) (33,290 and
Afagnsania (30,6%) in Movember—December
1977, Cxo {Cux) (64%) and Anopheles (20%)
during Mav 1978, Afa. (49.5% and Co (Cux)
(35.1%) during February 1979, and v (0w
(52.2%) and Mo (44.3%) during Febeuary 1930,
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TapLE 3
Fentifiwation of dloodmeals from eagarged mosguetoes callected in Corvientes and Chaco provivnees during April
{ Gl
g
o B s R R i
) g E ] a0 g oo = : % £
Riocdatozl sturce Frovings E E l: —'-:' E : : : : '\:; E :‘.: ﬁ
Avvian Chaca 1
Ardeidac Chaco 2
Momotidae Corrienes L
Chaea I
Passeriformes Chaco X
Mammalian Corrienies I L
Chace 2
IMdeiphidac Chaco |
Lepridac Carrienics z
Chaca |
Radentia Cartentes 1 1
Chaco & L
Hydrochoeridas Cornentes 5 1l
Chace 3 4 2
Soiuridme Chaco g
Felidae Chaca L
Cranidas Cornientes 1
Chaco 1 1
Pemssodacivia Corrientes Ll L3 3
Chacao | 1 | 3 13 1
Artiodactvla Carrienties 3
LBovidae Coroentes | 1 1 4 1 ik [ h 1
Chace 1 3 I
Cervidae Corrienies |
Haominidae Chaca L
F o additisn, on Chacs Provimee, | O G0 s Bad od oo arnpbnbaan, and D M s conlained o miaed Dlocelmzeal from 2 Penssodacivla

aral b,

These time perinds during 1977, 1978, and 1979
1980 fall within the antipodean seasons of spring,
autwinmn, and summer, respectively.

The collections in Corrientes PFrovinee during
Aprel 1980 {early antumn) were composed prin-
cipally of Ao (299%), A (28.8%) and Pao-
repthorg (25,8%) Culex maosquitoss made up a
relatively small sepment (8.7%) of the collection.
and these were predominantly o (00 (7. 2%)0
In contrast, the collections in Chaco Province,
made during the same tine period, were pre-
dominanily O {43.4%), and O (Mel ) mos-
guitoes made up 30.48% of the 1ol collection
from that province. Mansonia (29 5%) and An.
(16.5%) also were prevalent in the Chaco collec-
Lo,

Moodmeals from 80 engoreed mosguitoos col-
lected in Santa Fe Province during May 1978
and February 1979 were identified by precipitin
test. Sintv-six bloodmeals (82.3%) were of bovine

origin, and these came from the fllowing mos-
guitoes: 1 dr [(Npssorbenchus) sp., 16 Ao oal-
brfascigens, 4 Ae seapidariy, 22 Cx {Cw ) spp.,
18 Ma spp., and 5 P spp. Tnoaddition, 100 Ox
(Cux ) spp. had fed on | Perissodacivia, 4 Ar-
deidac, 1 Strigidac, 3 Coraciiformes, and 1
Thraupidae. Three Ma. spp. had fed on 2 Peris-
scdactyla and 1 Heminidae, and 1 A affbifas-
ciats contained a mixiure of bloods from Le-
poridas and Hominidae,

The results of bloodmeal wdentihcations [rom
engoreed mosquitoes collected in Cormientes and
Chaco provinoes during April 1980 are sum-
marized in Table 3. Only [ of 109 engorped maos-
quitoes collected im Corrientes Provinoe had fed
on an avian host. The remainder had fed on
mammals, and &6 of these (80%) had fed on large
ungulates, 1.e.. Perissodactvla and Artiedactyvla,
including Hovidae and Cervidas, Engorged Oy
(Al were nol represented in the Corrienies
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TanLe 4
Retanive abyndance of mosguitocs in baic colfeciions, Sama Fe Frovinee, Argenting, [97T=1280

SO AR with s

Asparatad from harss

Arairave] Frivm
[ETRIRETE Bl can watl chackan

Mot 1 E i L E G D B G &) E o

Ad. sguanipenny 1 L 11- 54 1
Ag @lbilasciale 1 22 3 26 2 3 | 13 | [

seapularis 1

folal da A 5 4

Evir 8 | 2 1
Aw aihitarsis 10 3 24

iR s 1

S, 9 10 2 3z 2 B 13 2
. sledponter |

B quinguelmacians 54 [N S 7 i 1599 005 137

[CRx.) Spp. B4 5435 L7 285 M 33 2 | 1140 8834 41
M. nervilarns 1 L 2

PR, 1 5 32 2 3% AT 581 47 43
Py coniinnis 1

aiserucians & 4

VATV 3

SR 5
Muenber trap-nights 20 132

* [ = deqlete; E = engorged: O = gravid.

collections, In the Chaco collections, & mosgui-
toes (B%) had fod on avian hosts, 1 on an am-
phibian, and &9 (91%) on mammalian hosis
Among the latter, 39 (57%) had fed on ungulates,
The Cx (Afef ) had ed on g variety of birds and
mammals, as well a5 1 amphibian.

With 2 exceptions, the relative abundance of
deplete, engorged, and gravid mosguitoes in hait
collections 1s summarized in Tables 4 and 5. The
excephions ares L a single collectuion fram a trap
baited with a wild bird that vielded 2 deplewe
Ma. spp., and 2 chicken-baited Ehrenbere trap
collections. The latter trap s designed to separate
rcdciioes feom the host and thus prevent them
rom feeding, Mosguitoes that were attracted o
horses and chickens in Santa Fe Provinee, and
that subscguently foed on these animals, wore pre-
dominantly . (Ciec). Aedeomvia sguamipen-
nis was collected in chicken-baited raps in Sama
Feand Chaco provinees, and significant propor-
tions (2% 100%) subscquently engarged. Maost
of the mosquitoes attracted 1o bait animals 1
Corpentas Province were spectes ol An., Ada,
and Pog lew Caowere collecied, Tn Chaco Prow-
ince, Cw, made up 35 7% of the mosquitecs col-
leeted in chicken-baited traps. and 75.6% of those
cellected 1in hamster-baited traps. The . from

the chicken-baited traps were predominantly v
(O 0 (7 5. 7%), whereas the collections from the
hamster-baited traps were composed of com-
parable numbers of Cx (Cwx) (51.6%0 and Cr
(Aed) (48.4%). Monctheless, on a per trap-night
basis, the chicken-baited trap vielded & umes as
marny O (Mel) (Le&rap-night) as did the
hamster-baited rap (28 rap-night) in Chaco
Provinge,

The 313,233 mosquitoes were tested for virus
in 5197 pools. The number of pools vielding
virns per nitmhber tested bo provinee and wvear
are as lollows: Santa Fe Provinee 1977 (376660,
LOTR (1590, 1979 (2/1.2300, 1980076561 Cor-
rientes Provinee 1980 (17585) and Chaco Prov-
ince 1980 (3371, 4700 A wotal of 398 biting lics
other than mosguitoes was Tested for virus in 45
pools with negative results.

Yirus isolations and MIE by mosquito species
and collection sile are summarized in Table 6.
Eight Gamboa proup viruses were isolated ox-
clusively from Ad, sguamipennis in Santa Fo (4
strains) and Chaco (4 strains) provinces. One
strain of 5. Louis encephalitis (SLE)Y virus was
inlated from v opo guikguefosoiains n 1978
and 1 fromm O (Cux ) spp. o 1979, both from
Santa Fe Province, A single sirain of & newly
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TanE 3
Rofarive abundance of mosguiiacs i balt callecrions, Corvientes and Chaco provinees, Argenilng, T950

Carmienles Frovine:

Chaein Provinee

Asperated from Asqirael Elaic can with I3ai1 ran with Hnil cam with
hese frgm lisnan ChicEEn elickien HEM 8]
TR TH BN I E O L E i (] E G [ E - 0 I L [}
Ad. squeernipenmis 1%
Ap. seapulares 14 4 L
FEFTE WS 1
Spp. 1
An allitarsiy 1 3 1 1
frianmiians 2
SR 300
g, chrpsarnostue £ 1
VERE O O ST 1 I
Cx. defpontei 4z 28 3% T8 7
IR SEOUTY L a7 10
TCHx ] 5P 38 24 1344 142 33 4
[ Med v spp. 9 11 8 12
Ma spp. 303 1 A & 154 noxq 7
Py cifiaia 1 1T 1
crfinenis 2
CRATECeRE w4
WiACrRoiG N 1
pallessens 1
e v 3% 5 EEO12 10
Mumber trap-nights 3 1 fi

* U= doplele: E = enporgsd. O = srgvd,

discovered Anopheles A serogroup virus, Las
Malovas, was isolated from A afbdarsis col-
leeted 1in Cornentes Provinee during 1980,

In addition to the 4 strainsg of Gamboa group
viruses referred 1o above, 29 strains of other vi-
ruses were isolated from mosguitoes collected in
Chaco Province during 1980, These can be
provmed as lollows: 6 strains of new Bunyaviri-
dac (1 Anteguera, 1 Barranqueras, and 4 Hesis-
tencia) from o (el ) delponiei, 3 sirains ol a
new subtype ol western equing encephalitis (WEE)
wvirws and | ostrain of Para virus from the Cx
(Mef ) crossa proup, 12 strains of a newly dis-
covered member of the Veneruelan equine en-
cephalitis (VEE) complex, designated subtype VI
from O (Adel ) defponeed, and 1 strain each from
Ad. squarmipenniy, de. scapularis, de. spp., Cx
(Cux )y spp., Cx (Afed ) orossg group, Ma. spp.,
and Mv. spp. The secralogic relationships and bi-
clogical characterization of these new viruses are
described by Calisher e al®

Elewven of the 40 mosquito poeals from which
virses wore isolaled conlained some specimens
engorged with blood, Four of these pools (AGED-
2X2.220, 239 and 317y were composed of mos-

guitves collected in chicken-baited traps (Table
&), which probably explaing the source of their
hloodmeals. The remaimng 7 pools were made
up af engorped, gravid and deplele mosquitoes,
respeciively, as [ollows: TOV-2333 (1, 20 96),
AGED-30401, 8, 56), AGRO-T28 (1, 4, 93), AGED-
@03 (3, 5, 890, AGED-912 (1, 2, 93), AGR0-1637
(2,5 93), and AGHRO-17206 (2, 2, 0).

RSOSSN

In Santa Fe Province the 2 predominant groups
of mosaquitoes in each af the 4 annual collections
were O (Cuxc ) and Mg, with the exception of
the May 1978 collections i which Ada (20%:)
wiere more abundant than Mg, (10%) (Table 1.
The aquatic stapes of afl these groups character-
istically reside in permanent bodies of water.
Floodwater species of de and 5 were relatively
scarce in the Sama Te collections, Alse, only 194
specimens of Cx (Mol ) were collected in Santa
Fe Province, Wiih rare exceptions, mosquitoes
in the subgenus Afefanoconion are restricted n
distribution to the tropics and subtropecs. Species
in this subsgenus probabdy reach the sowthaemn lim-
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Tame b
Firus izalations and minfmum infection rares (MITR) by species and sive [n mosguitoes collected in Aveenring,

PRI IRE0

Liallee- Tatal ng. esied
MADEEI D e OF HE]
group by provinue s Pocls  Spoamens IR Pasr, wrrus asalateons Strin drangnalunsT
Santa Fe Province:
Ad. sguanupenns 1 & 34 254 | Garnboa group TEV-I514
2 o) 322 .3 2 Gambos group TEV-2441 and 3014
3 2 17 5.5 | Gamboa group THV-2481
Caop
quiniguetascians 4 £3 2881 [1.4 1 51E TEV-6507
Ol (i ) sppe 3 L 621 1.6 | 5LE TAV-_2515
Cornentes Provinee:
An albitarsiy £ 9 70 1.4 | Las Maloyas ACR0-24
Checo Provinoe:
Ad. smuamipenniy ! & 422 24 | Gramboe group ACHRO-LAT0D
3 4 213 o3 2 Gamboa proup AGED1403 and 1404
G L& 1,213 0.8 | Garboa group ACTEO-E21
o 1 1,213 [k I ¥YEE VI ACTED-211
o (Aed)
OCRIET Broup G 57 ERN [ 1 Fura ACE0-954
@ 53 4. 5860 [.& 3 WEE AGED-4p3. 621 and &44
10 ] 734 1.6 1 ¥EE VI ACTRO-1801
A, seaplans 10 L 10 IR L ¥EE ¥ ATED-23%
A 5pn. & 9 373 LT Il ¥EE ¥I MATRO-933
Ma, sp, 1 19 L h5s & I ¥YEE %I ACR(-222
Feospn. @ i 171 58 | ¥EE ¥I ALTED- 1028
O (e ) sppe & 74 6,027 (] Il VEE VI AGED-1026
Cx. (el defponiei @ 5 2403 i H YEE VI ACGHEI-A63, 727, 728,
903,912 and 937
T 34 I RGG 1.4 4 YEE ¥I ACGHT-1563, 1619,
1657, and 1728
11 101 341 1.5 I ¥YEE %I ACEO-1585
10 9 751 I.3 | ¥EE VI AED-1477
10 L] 701 1.3 I Anteguera AGRED-226
11 1l 34l .3 | Barranqueras Alral-351
11 Ll 341 iy 2 Resistencia AGEG-304 and 5317
Q 28 2403 0.4 | Resistencia ACRG-TES
7 34 2,366 0.3 | Resisiencia AGED-1345

* L= Loy Gameas, I= Valla Califormia, 3 = near Rio Salada, 4 = Espweraciea Fagolad, 5 = Big SaladoLa Miceling Banclh, & = Rincen de Vinoes,

T = Rio Megre Brdge MW Resistoneza, £ = Fio Tragadero Swamp, # = brics faelory o Kio Negroo 10 = Antegueras Nalurne Park.,

Oridge ML Resistencia,

11 = [Zio Mepro

| ¥ezr of colleciion indicarsd by prefis in all vases escepl TEV-25 104, 2441, and 3006 which were collected during 1977, Sirains AGED 222, 22,
206 and 517 are from mosquitees collecte i chicken-baized traps: all others are from mosguitaes collecled in SO light tmps supplemented wizsh

dryice.

its of their range in Argenling somewhere in
northern Buenos Alres Frovinoe,

The composition of the mosquitc fauna in
Santa Fe Province during the ume collections
woere made may explain the patiern of virus iso-
laticns. The 4 isolates of Gamboa proup viruses
came from Ad. sguamipenniz, a specics that
breeds in permanent water with dense growths
of aquatic vegetation. Subtyping of 1 Gamboa
group vical strain (TEV-2441) indicated that it i5
identical or closely related o San Juan viros’
The high MIE of Gambog group viruses in A

soummnipenniz (Tahle () mav indicate transovar-
ial fransrmission. Gamboa groap vireses have
been isolated from Ad, sgnamipenais collecied
in Panama, Ecuador, and Argenting,” and Gal-
indo et al.® reported isolations from larvae and
acdhalt male mosguitoes as well as rom adalt fe-
male mosgquitoes in Panama, Tests of sera from
birds and mammals collected 1n 1978 in Santa
Fe Province showed a high prevalence rate of
neutralization (MY antibody o stramn 78V-2441
in birds, whereas few mammals were found o
have antibody,” Our data (Tables 4 and 3) sugpest
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that Ad. squamipemiiz feeds primarnly on hirds
in the stedy areas sampled. This species has been
shown (o be altracted o birds in Veneroela and
tor b a natural vector of strains of plasmicdia that
infect non-passerine birds in that country

The 1solation of SLE vivus from O g grein-
guefasciares in 1978 and fram Cv, {Curl) spp.
n 1979 05 pot surprising in view of the koown
viector relationships of this virus in northern
temperate areas.'! v 0 JERgueliscions, onl-
lected at the same ume and from the same site
as those from which SLE viral sirain 7TEV-6507
wils 1solated, was colonized and shown to be an
cfficient vector of hoth the Argentine and United
States SLE viral strains.'” Strain 79V-2333 also
readily infecls Argentinian €6 o guirgielise i
fees by the oral toute,™ The prevalence of en-
gorged Cx (e spp., including Cw pooguia-
guefascigiuy, in horse-baited Magoon trap
collections (Table 43 provides a plavsible expla-
nalion [or the high prevalence of Aaviviros an-
tihodies in cquines in Santa Fe Provinee. ™

The mosquite collections in Corrientes Prov-
ince conlained comparable percencages of flood-
witer Froand permancnt water Ma. and An,
but relatively fow Cx (Table 230 A single viral
strain, AGAC-24, was isolated from A gfbirar-
sis. This stramn, registered as Las Maloyas virus,
represents 4 new member of the Anopheles A
group of viruses i the family Bunvawviridae.
Anopheles albitarsiz s assigned 1o the subgenuos
Aesgorinpmehis which s resiricied o the neo-
tropical region, Three additional arhoviroses have
breen isolated from ether species in this subgenus,
L, Tlacotalpan viros (Bunvaviridae) isalated
from An, (Nve) albimies in Mexico, VEE and
Tonate virpses (Togaviridae, senus alphavirus)
wolated from dm (New) agiasalis in Venezuela
and Ax (Nve) brasifiensis in French CGuiana,
reapectivelv. s

Viral strain AGED-934 15 identical or closely
related 1o Para virus, an ungrouped viris repis-
teredd by Drs, F. Pinheiroand A P AL Travassos
da Fosa. Para virus has been isolated from the
brain and liver of a single sentingl mouse @xposed
i a tropical rain forest in Belem, Para, Bragil in
1975, The isolation of AGE0-934 in Argentina
from mosquitoes [(Cx, el ) oeossa group) that
arc known to feed on rodents (Table 3) 15 con-
siatent with the solation of Para virus from a
sentinel mouse in Brazil. Strain AGR0-934 grow
to high tter in parenterally-inlected O po guis-
grefisciatns rom Argentina; however. the same
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specivs of mosquito filed to become infectad by
the oral roote following ingestion of & blood!
wins sugar suspension conlaining 197 Vero cell
plague forming unitsml (T, ). Mitchell, personal
communication). This information sugeests that
ACRD-934 15 indeed an arbovirus, but that the
strain of O g gudngeefascfaiuy tested is not a
veclor In nature,

Three wviral strains solated from Cx (el
aoessd group mosquitees collected at a single
fresh water swamp hahitat in Chaco Provinoe
have been identified as WEE virus (Table &)
however, 3 one-way antigenic difference from the
Fleming strain of WEE virus has been found in
M teats.” Serologic evidence indicates thal the 3
strains also differ from a strain of WEE virus
(Cha 87} isolated in 1938 from g horse in Cor-
doba Provinee, The virulence characteristics af
the strains rom Chaco Province are unknown;
they mav represent a variant of WEE wirus se-
guesterad in an @nvoolic fransmission cyvele and
no invalved in eguine cncephalitis outhreaks.

The collection sites in Chaco Province (Table
f, Fig. 1) are located within a radius of 9 km of
cach other. Para and WEE viruses were isolaied
from Cx. (Ml ) ooossa STOUTD MOSGRILOCE ool-
lected a1 a single site (brick lactory near Rio
Megrod despite the testing of 18,119 additional
mosquitoes similarly idenubed from the other 4
sites, BEather thas virus was very localized geo-
graphicallv, or the pools contained a mixtire of
species with different vector relatonships. [noa
provicus publication on the axonomy and dis-
tribution of mosquitoes from cur collections, Sir-
ivanakarn and Jakoh' stated that “several iso-
lates of western cquine encephalomyelitis (WEE)
virus have been obtained from this species [Cx.
(Ml peossa] from Chaco and Corrientes prov-
inces.”™ This statement should be revised, sinoe
Iy the meosauito identihcations Tor ocossg were
imprecise and maore than | species may have
been included in the pools, and 23 all of the virus
islations frond this group came fram mosquitoes
collected in Chaco Provinge,

Mineteen strains of a member of the VEE virus
complex, designated subtvpe V19 were 1solated
from moesquitoes collected in Chaco Provinee
(Table ). Twelve of the strains are [rom Oy
{Mel) defponiei. Cuder mosquitoes of the sub-
penus Medgnoconion are the principal veetors for
enxootic transmission of VEE viruses '™ 5 These
mosguitoes feed on variows kinds of wild rodents
and are mainly restricted o forested, swampy
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habitats, Twelve of 16 engorped Cx, (el deld-
poated from Chaco light trap collections had fed
on rodents Clable 33, and significant numbers
[ 54%) Ted on hamsters Tollowing entry into baited
traps (Tahle 31, These Gndings support the view
that subtvpe VI is an cnxootic VEE wvirus, This
aypothesis also is suppertcd by the Anding of N
antibodies o ¥YEE subtyvpe Y1 virus in rodents
from the Chaco collection sites.” Howewver, the
isalations from ornithophilic mosquitces such as
Add, sgeegedipends and O (Cwee) spre and from
infected mosquitoes collected in chicken-baned
traps (Ae. scapudforis, Ma. spp.) suggest that sec-
ondary natural transmission chains may exist. In
Punama. herons have been shown 1o circulate
cnzootic VEE virus at sufficiently high titers to
infect efficient mosguoilo veciors such as mem-
hers ol the Cx CMWel ) ecossg group, '™ Inoview off
the catholic feeding habits of the Cx (e ) mos-
gquitees collected from the Chaco sites (Tables 3
and 33, scarch for transmission chaims other than
uwsual rodent-moesquito-rodent cveles would scem
warranted.

The VEE virus subtype VI owas isolated from
O (Wl ) dedpvreei ateach site sampled in Cha-
co Province except Rio Tragedero Swamp (1280
tested From this site)l, Therefore, there appears
to have been a rather large focus (minimal radius
of =% km) of enzootic VEE virus activity in the
aren sampled during Apeil 19380, Galinde'™ has
speculated that disladgement and movermnent of
Fritra plants by Aoodwaters could resalt in the
spread of VEE virns from highly localived centers
ofintense virus activity to localities downstream
by tzansporting infected gravid female Cx (el
Undoubtedly, the extensive flooding that oe-
currcd along the Bio Parana from the Paraguay-
an korder south 1o Santa Fe City during Deoem-
ber 1982 and the first halfof 1983 provided ample
opporiunity for such spread. YEE viruses were
isalated for the ficst lime in Santa Fe Provinee
from Cx (el defponter collected durnng De-
cember 1982 (0, 1. Mitchefl ¢t al,. persenal com-
MILICETEOR ).

O (el ) defporsed from Chaco Provinoe was
also host o 6 strains of new Bunvaviridae that
have boen named Antegueera, Barrangueras, and
Resistencia viruses [Table 61.° The apparent
feeding prefercnce of the vector, and serolopic
data, sugoest that these strains may also be ov-
cling berween rodents and mosquitoes.

Eiphteen of the 40 viral 1solates 145%) obtained
during these investigations were from Oy, {Wel)

MITOHELL BT AL

dedponter. despite the fact that this species made
up anly 7.4% of the total mosquitocs tested. To
our knowledge, this is the first report of O (el
detpanied as an arbovirus vecior, This species s
phviously a very important vector and & great
dreal remainsg o be done in defining its ccaloey,
distribation, and vector competence. Ca. {40l
defponrel 15 presently known from northern Ar-
genting, Paraguay, and southern Brasal
Problems encountered in idemilyving and pro-
cossing mone than 300 000 mosquitoes lor viros
isolation were formidable. In the present case. a
great deal of information was 1ost hecause of these
problems; for example, 23.3% of the 313,233
mosguitoes were ddentified only as Ca ()
spp. Ohviously, adult females must be identifed
1o spocics in onder to obtain reliable information
on habitat associations, scasonal abundance., and
feeding habits as well as on specific vector rela-
tenships. Morpbological and coloration char-
acteristics of adult females in the subpenus Cudex
are extremely difficull 1o differentiate, and kevs
using adult fernale characters may serve onlyv to
approsimate species. The problem of accurate
identification of adel Temale O (Cwe ) i Ar-
grnting must be solved by concentrated laxo-
nomic studies that include rearing larvae indi-
vidually and asscclanng immarare life history
stages with adull male and female specimens.
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