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In August 1997,an autochthonouscaseof Plasmodium vivax malariaoccurredin a rural areain the provinceof
Grosseto(Tuscany): the results of an epidemiologicalinquiry confirmed it as the first caseof introduced
malaria in Italy following eradication(Baldari et al., 1998).The areabelongsto the so called "Maremma", a
large coastalplain locatedin central Italy, wheremalaria wasendemjcup to 50 yearsago.The vector species
in the areawasAnopheles labranchiae Falleroni, the mostimportant memberof the Maculipennis Complexin
south-westernEurope(Hackett& Missiroli, 1935).In Maremma,asa result of the eradicationcampaign,the
speciesdisappearedor wasgreatlyreducedin density,but overthepastfew decadesit hasrecolonisedthe area.
Today,An. labranchiae is back to substantialdensitiesand representsthe only speciesof the Maculipennis
Complexfound in the provinceof Grosseto(Romi et al., 1997).

As a part of the epidemiologicalinquiry in 1997,an entomologicalsurveywas carried out in the areasoon
after the malaria casewas reported.The investigation covereda 3-km radius around the housewhere the
malaria caseoccurred.Hand collectionsof indoor resting adult mosquitoesaswell as night mosquitocatches
on humanbait wereperformed.A searchfor potentialanophelinebreedingplaces,with larval collections,was
alsocarriedout. A follow up surveywasmadein 1998.

Anopheles mosquitoeswerefound in about80010 of the animal sheltersexamined,with a meandensityof 2.25
females/shelter(range0-10). The humanbiting rate was 4.5 Anophelestpersonlnight. Anopheles were found
breedingin isolatedpoolsin a few partially dried irrigation canals(0.5-11arvaeJdip)and in large wells usedas
water suppliesfor agricultural purposes(0.1-0.31arvaeJdip).All collectedanophelines,adultsand larvae,were
identified by morphologicalcharactersasAn. maculipennis s.1.About 1/3 of the adult females(n=21/72) laid
eggsand were identified asAn. labranchiae which is the only speciesof the Maculipennis Complex reported
from this areasince1993(Romi et al., 1997).

Adult females (n=72) were dissectedand their salivary glands and midgut eJC2minAdfor the presenceof
plasmodia.In addition, a molecularstudyof purified DNA wasperformed,extractedfrom the samespecimens
by PCR technique.In particular two setsof primers specificfor 18SrDNA of the genusPlasmodium and for
the circumsporozoiteprotein of P. vivax wereemployedin orderto detectanyPlasmodium genome.Noneof the
collectedspecimensof An. labranchiae wasfoundpositivefor Plasmodium species.

In 1998, the vectorial capacity (VC) of An. labranchiae for P. vivax and P. falciparum was estimatedin the
sameareaof the Grossetoprovince.The biting rate on humans(h) wascalculatedas the meanof indoor plus
outdoor landingsper humanper night. The meannumberof bites per mosquitoper night (a) was calculated
consideringa gonotrophiccycleof 3 daysanda humanblood index (lIB!) of 0.5. This index was assessedby
analysis of daytime resting blood-fed femalescollected in the premisesnear rural houses.The anopheline
mosquitoescollectedon humanswere dissectedafter eachnight catch to calculatethe parity rate (P). The
expectationof infective life of the vectorwascalculatedconsideringa sporogoniccycleduration of 11daysfor
P.falciparum and 10daysfor P. vivax at 25¡C meandaily temperature.

The valuesof VC increasedduring the summer:at the beginningof July the valueof VC was low and suchas
not to constitutea real risk for the transmissionof malaria Ç0.01 for P.falciparum aswell as for P. vivax); at
the beginning and especiallyat the end of August the valuesof VC werehigh especiallywith respectto P.

vivax (VC= 0.96-3.3)which hasa shortersporogoniccyclethanP.falciparum (VC= 0.8-2.9).

Thesevaluesof vectorial capacityarepurely theoreticalbecauseof the low vulnerability of the Italian territory
(low numberof circulating gametocytecarriers).Recentlywe calculatedthat the malariogenicpotential of the
Italian territory is very low andthat a recurrenceof malaria transmissionappearsto be unlikely in mostof the
country (Sabatinelli et al., 1998).Howeverthe possibility that sporadiccasesof autochthonousmalaria may
occur in rural areasof central and southernItaly is a real risk. Areaswith densitiesof An. labranchiae very
much higher than thosedescribedabovehavebeenreportedin southernItaly, Sicily and Sardinia(Romi et al.,
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Figure 1. Vectorial capacity ofAnopheleslabranchiae in province of Grosseto,Italy, 1998¥
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áVC wascalculatedasfollows:

- h (biting rate on humans) wascalculatedthroughhumanbait night catches
- a (biteslmosquitolnight) was calculatedmultiplying HBI (=50%; from the bloodmealanalysisof daytime
resting samples)and lenght of the gonotrophiccycle
- P (parous females/total dissected)wascalculatedby dissectionof the femalescollectedonhumanbaits

1997).From what hasbeensaidabove,it is evidentthat in theory the vectorial capacityin someareasof Italy
is epidemiological1yrelevantandtheseareascouldbe receptiveto a resumptionof malariatransmission.

It hasbeendemonstratedthat MediterraneanpopulationsofAn. labranchiae cantransmitP. vivax, asshownby
the epidemicwhich affectedCorsicain 1971(Sautet& Quilici, 1971)and the last event in Italy. As far asP.

falciparum is concerned,in the 1970s,somesamplesof An. labranchiae collected in Italy were taken on
various occasionsto Kenya where they were fed on P. falciparum carriers (Zuluetaet aI., 1975;Ramsdale&
Coluzzi, 1975). In none of the mosquitoesdid plasmodiamanageto completethe entire cycleand reachthe
salivaryglands.Howeverthesesusceptibilitytestswerecarriedout with an extremelysmall numberof samples
and not sufficient to concludewith certainty that all Italian An. labranchiae were refractoryto infection with
Afrotropical strainsof P.falciparum.

The increasingpresencein rural areasof central and southernItaly of carriers of Plasmodium spp., suchas
peoplearriving from Africa and Asia, hired as seasonalworkers, is particularly worrying. The continuous
contactof strains of exotic plasmodiawith potential mosquitovectorscould lead in the long run to selection
and/or adaptation of P. falciparum strains capable of developing in Mediterranean populations of An.
labranchiae.

As far asotherEuropeancountriesareconcerned,An. labranchiae is still presentin Corsica(Schaffner,1998)
and perhaps in Dalmatia (Adamovic, 1985), having disappearedfrom Spain (Eritja et al., 1998). Other
potential vectors belonging to the Maculipennis Complex are present in southern Europe: Anopheles
atroparvus Van Thiel and An. sacharovi Favre.An. atroparvus is widely distributed in the central-western
countriesof the Mediterraneanbasin (Dahl & White 1978;Eritja et al., 1998;Ribeiro et al., 1988;Schaffner,
1998;Snow& Ramsdale,1999),but the markedzoophily of the speciessuggeststhat it couldnot representan
important malaria vector,unlessunderconditionsof high densitycoupledwith low standardsof living (Zahar,
1990). An. sacharovi, the main former vector in the Balkans,disappearedfrom Romaniaand Cyprusduring
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the malaria eradication period (Zahar, 1990); it also disappeared or became very rare in Italy (perhaps present
in limited areas at Iow densities) becauseof strong environmental changes and modified agricultural practices
(Romi et al., 1997). The species is still abundant in many areas of Turkey, the Lamia Plain and northeast
Greece (Haqjinicolaou & Betzios, 1973; Ouzounis & Samanidou-Voyadjogou, 1993). The other potential
malaria vector in southern Europe, Anopheles superpictus Grassi has also been affected by environmental
changeswhich have occurred during the last decades.Scattered foci of this species have been recently reported
in Italy (Romi et al., 1997) but it also exists in the Balkan peninsula, in the island of Cyprus and in Turkey
(Zahar, 1990). It is worthwhile mentioning that this mosquito could be more suscepuble to the infections with
Afrotropical P. falciparum strains than the species of the MacuIipennis Complex, since it is a member of the
subgenusCellia, the one to which the principal African malaria vectors belong.

In conclusion, although these results are not particularly worrying, they must urge us to introduce increased
epidemiological surveillance, especially considering the fact that the present situation in many countries of
southern Europe is extremely dynamic and subject to changes due to socio-political factors. This could lead to
substantial changes in the flow of immigrants from endemic malaria areas which, together with changes in
environmental factors, could lead to increases in the density and distribution of anopheline popuIations.

In order to prevent and be able to handle indigenous malaria cases in areas where the density of the vector is
high, it is advisable to establish national and regional centres with experts who are competent in
epidemiological surveillance and vector control.
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