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INTRODUCTION

lag |l te dd aes o Wet Ne  enoepheis ad woegreed pesice oy hghighied o
@At ggs h te peende pudc  hedh niesudue dmay, f mad o e aieced nmungodies
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ded t B Dsep bakadiy edee te ees o te @ n ader D pn eedvy ad aad
repeging them.

Thee 5 modopod  measd pevwetng nedos Oscee aueds adter e wW key  be
eeoabaed adena  moe udamiar bhesses  asgobd waming addad tae  oeese  mioobe
aouion WeMd adnays bea ik Bu, whenfooed wih amir  hezads, oher communiies  aooss  te
oouty hae foud thet t 5 possbe © keep tem n dedk wihout te kid of whoesde pesidde  eqo
sue geawed by s pest fls oubreek In Houson, Los Angees S Lous, ad aher aees whee
mosquitoes  (known as adullicides) raey  ever oocus. Wehae an exampe o the dements of acom
pehensve mosquip conrd progam dosr 0 homein Sufok Couty, but i the preveniaive measues it
empoys ae nat iy  fanced  and cosisenly dorved  rgowide,  eeyoe rEmas a ik

k 5 essnid  © impement  peveniaive messues, nat oy because,  idedly, deeae aubeds  sold be
awoded, rher then ocoaned ater they have damed Mes, but aso because the comainment  measure
—pesice iy —elss Hs o B o Fuhemoe  overdlance on emagay  gopcaions o
adliades, as gqyposed O peenaie pbic hedh messues B oed the fdos hpisied 1 te
resugence of aher mosouiobome dseases, such as malia and degue v, N oher pats o te
V\Oﬂl

The NewYork State Department of Heath (DOH) has put foward an overal gameplan for addressing a
poenial  dsease outreak N the coming season. Alhough t cotains  manynecessaly  eements, it
ons sewed adhes (ouined beow under demaive mosquiD — contrdl). Nor does t ocoiain ary
eqd posos for dowp adys d bt yeas eek te add adpsde ouxe o te
epdemicc, wheher o nt aeid  spayig  nbenced tet ocouse, ad te codlly pbic hedh  efeds
o peside eosue Wh te geder pespedve et hindaght  dons te adese deds o te
pesicdes  used must befuly  examined and compared © the s of the enoephdiis for d afieced
popuaions. The pestiodes adud eficacy n deddg the treaened  epdemic must aso ¢ be doec
ey edsed

West Nie  encephaliis s nat te oy, o een the most dangerous, mosouitobome  dsease  that looms
ate oan h t8 g 2 Butthismomentrepresentsanopporunity tolookatalaspedsofthe

oss hn oder D kan howvbest © pevet oher poed  eulemics a ket oot © or oed  hedh
and the envionment



PESTICIDERISKS

The pesicddes  chosen 0 combat West Nie encephalis ae nat neura agens, but enal  ther own
ey spade st of s Thefdonng by  summaizes te deadesics o te tree mar
pesiikes wd bt A o nosub ond

Matthon.  Malthion s an oganophosphate  inseciade that woks by interfering wih  an erzyme,
dhonesierase, esenid b nomd nevous §ysem fundon n seds and humas dlee Athough B
oaed te bess aouey posonous of s famly o pestiodes, eposue  mehon noneheess eniabs
red tody woers  hddg regaEny ceess, heedades dzaess  ad naussa 2 Likeallorga-
nophosphates, at high doses it can cause moe seious  sympioms. 4 Forexample, malathionwasthe

second keadng  case of hospialzation for oooupaiordl  pesiode posonng N the Unied Saies  duing
te ppd 19742 ° Arecentstudyofacuteadverseefiectsromaerially appliedmalathionbaitfor

medy cord h Foida foud 123 poebe o possbe casss ted © the spayvig,  nduwdng  repia
oy, gestonesig, neudoged  efeds demdlis  and efe damage

Infants  and chidren, whose immatre nevous  systems  are winerdbe o insul, and newboms, whose
metebdems  ae ks cgpabe o detodying malahon, ae moe susoepie tan adls D IS toxc
s 7 Omganophosphatepoisoninginchidrenmayalsoresultinadifierentsetofsympiomsthan

adus ocommony expefience,  indudng inceased  musde tension and rigdiy. 8

NMomaion  onlongem, donc eéleds B ks aundat  Curely,  melhion hes nat yet been dass
fed by te Unied Saes EMormenal  Poedon  Agency BPA) as D s caonogenc poentd,

dhogh adedsn i dasdican B ppdg adidy hn te eay pat o 2000 ° Overtheyears,
repots N the epdemiological ierature hae indcaed that maathon maycompomise the immune
sg@m  © causereproduciveham, I andcausegeneicmutationsorinterferewihnomalodlepica-

ti an 2 OnestudyoiaerialyappiedmeathionformediyconidinCaliomiaioundanassociaion
betveen malathion exposure dwing the second timester  of pregnancy and the occumence  of gas

toesiel domdes n s B

Bag abwad spediun  insediode, melhion ks dher inseds  aswel as mosqukces,  induding
hoebees D which &t 5 hily . t b a0 Hfly ©C D mayeaqeic ogrems ad e aqeic
stages of amphbans.  #

Resretin  ad dpheratn Resmehin  ad dphenahink® @0 kown as Sumii®) ae gnheic pye
thradirstidds® Pyehos ke apopogtees ded te rewos ssEm togh tey ot inhia
ddesbae 'I‘ra/aedldiﬂ,/ bN&LEDdy d‘ag\pmrg(momrardabg: IEE}IIESI’HB
benrgqurted ® :

Lke meahon,- resmehin ad dphenain® have nat et been dassiied wih regad 0 cadnogenay,
dhough poduds that ocoman these subslances ofen ndude the syegst pperoy buiokdde  (PBO),
which has been dassiied by the EPAas apossbe humancadnogen, as hae several aother  pyrethrod
reediks B Thereareindicationsthatpyrethrods mayinterferewihtheimmune ® andendocine
s@1s 2 Otheradversedhonicefieds indudngefiecisonthelverandthyroid havebeenreported

n ooy, &g o esehin 2

Howthese repots  of ‘possble  chvonic  heath  probems  of maahion,  resmethiin, and dphenathiin may
rebie o the dose or frequency of exposure encounered n kst flls soraying campaign 5 unknoan and
D doe, nmocadogung  of advee efeds  hes been fotcomng  fom the saie o locd  heath  depart
ments that woud hep wih such anassessment s aso impossbe 1 say howthey mayinerat  wih
the oher pesiodes 10 which aea resdens ae eosed  Daa on such chemicad  interacions ae
MiLEly roeeat



BASICS OF ALTERNATIVE MOSQUITO CONTROL
Awdng the use of pesiodes, such as malahon  and pyrethvads, that ocontdl aduk mosquioes  shoud
be tem one onthe sale's dsase ocowd agenda t B asraegy of last resot, whenal oter

control  posshiiies have been exhausted. In addiion to heath concems about pesicides,
repeateduseofthesechemicalsbreedsresistanceandreducestheireffectivenessforimes
whentheymaybetheonlyoption. z

Effective preventative mosquito  conrol thus  reies  on a combinaion  of before-the-fact mea-

sues,  indudng:
Removal of breeding habitat by reducing standing water wherever possble. 2 Thisisless
effectivewithmosquitoes,includingsome Culex  specieswhichbreedinconfinedorinac-
cessiblewatersourcessuchasstormdrains.
Theuseofmeteorologicaldatatoidentifyweatherpattemsknowntoexacerbatespecific
vector-bomediseases(suchastheprolongeddroughtconditionsfollowedbyheavyrains
thattheNewYorkCityregionexperiencedlastsummer)andfollowupwithenhancedmoni-
toing when such condiions  exist #
Controlofmosquitopopulationswhentheyareinthelarvalandpupalstages. Therearea
vaiety of noHoxic and least toxic methods of laval  contrdl,  such as appying  Badius
thuringlensis Isragkensis (BT) bacera 1 sagnant waters, wWg Badlis sphaermcus n
stom sewers, and stocking isolated  water bodies with mosquito-eating fish. % Certain
fungalandzooplanktonspeciesthatattackmosquitolarvaehavebeenexaminedaspoten-
il oo  messues % andinsectgrowthregulatorsare currentlyinuse (thoughthese, by
interferingwithinsecthormonalsignals, mayposeendocrinesystemhazardsbeyondtheir
inended use). Mechanical controls  in the laval  and pupal stage indude use of light  veg
eldblebased ols to smother egg rafts, and (@s yet untested) controlled bums. % Some of
theseproductsortechniqueshaveeffectsonnon-argetspeciesandthuseachuseshould
be evauated fom this perspectve. %
Trappingandmonitoringmosguitoestodetectthepresenceofmosguito-bomeilnesses
and her levels in the mosquito  population. Trapping can also localize  those areas of great-
est mosquito/disease potental should atargeted response with leasttoxic insecticides be
deemednecessary,insteadofblanketsprayingofwideareas.Inadditiontomonitoring, new
trapsareonthemarket,usingcarbondioxideasalure, whicharedesignedtocontrol
masguitopopulationsforareasofuptoanacre.
Theuseofsentinelbirdstodetectthepresenceofdiseasebeforeitreacheshumans.For
instance, chickensarecommonlyusedbirdhostsformonitoringwhether St.Louisencepha-
fis s pesent in the local bid populaton. Like tappng and monitoing  of mosguitbes,  te
use of sentinelsdetectsthepresenceofdiseasebeforeitreacheshumanpopulationsand
helpspinpointtheareaswhereitmustbecontroled. ®

The benefts  of prevenve  control  and monitoring  are myriad.  They reduce the likelihood that a
suprise  outoreak wil occur whie minmizng  the use of hazardous pesticides. Hams  County,
Texas (Houston),whichhasoneofthemostactive St.Louisencephaliisprogramsinthecoun-

ty, has not resoted 1t aerad spraying for years.  Through effecive monitorng, S program  can
identifyinfectedareasamonthbeforeanyhumancomesdownwiththevirus,andthereby
addresspotentialoutbreaksatthesource. Thisapproachnotonlysaveshumaniives,butalso
reducespesticideuseandsavesthecountyapproximatelyonemiliondollarseachyear. S

Examiningthe 1999 OutbreakandResponse

Noplans for anew mosquio season can be confidently accepted uness they ae based onaful and

ngoous assessmet o the evens of bt fal Thedlowng  ssues shoud be thooughy examined by
3



dae ad cony heah depatments, adresus  repoted 0 the pubic

The obsened aderse effects  of spaying . Acompete accounng  of al adverse effeds  assodated
wih ts ass wheher fom te dssese o e oy 65 essid  n oder D edee e e
fieks. The Centers for Disease Contrdls  (CDC) recent assessment of humanposoning inddents  from
mehon gsoaing for medly cotd ©n Hoida povdes apecedet for assesang such efleds ,®as
doa ket o hbth dded sudes doen te wvded medy g n Cdioma % Retrospective
aneys o dic  ad emegency room admissons,  cals 0 pason oo halines, pivae  physicen
recods, and bith  defeds regsties cand beused 0 cadogue ad asess the dmension, nalue,
adxely o adee redos for compason © te W (A and poenid) fom  enoephaiis.
Envionmenial impads on noHamget insed,  bid, and agquatic  spedes must aso  be assessed.

The potental  and actuial  sze and viulence  of the West Nie epidemic . The proected  possible
dmensons of the West Nie outbreak that caused state  health  authories o recommend spraying must
befly dsdosed  Messages fom sae and bcd  auhories desobng  te bw bve vuene ad
kehood o oontacing Wet Ne dssase @paey n ader o qd pldc pac o te deese)
dredy  conficed wih te damalic remedy dosen —widespread pesidde spaying. These disparaie
sgas canat berecoded wihouw afld amouning o te udehig  assumpions  of the poenid
epdemc by see ad feded  auhaiies. The size, sewety, ad Feance o oher West Nie  epidemics
aaoss the gobe mosquid popuion  dala and nfedion rAe;  locd  seoogcd sudes  and a caidlogue
of case oucomes, shoud al be compied t boh desabe the assumpions madelast fal  when dedd
hg onaocuxe o adon, ad vy te accuary o those assumpios n gt o what adudly
tergpied

Soayig eficacy . The slate must examine the aduadl ocouse of the epdemic o determine  whether
g westly efede n deddg t Daa novadbbe indee ta te epdemc peded N BEe
Agge por b te eaed iy o Sgiamby 3 ® Theoveraleffectivenessofthe sprayingshould

tus be assessed, but parcuiady thet spayng whch occured  affer ood weaher hed set n ad

mosquito  dormancy  begun. BExperience with  other  vector-bome dseases can senve as models for

making such judgements.  For example, aeial  and gound  adulicde spaying  for comd  of Aedes

agpi , he mosquip spedes responsble  for spreading dengue fever,  are widey adkowkedged o be
inefiecive a bah oontroing the mosquip  popuion  and infuendng the couse of dengue epdemt
s ¥ Thoughthismaybeduetofeaturesof Aces aegf ned ecdogy nat sheed by d  dhe

mosouip  speces, te fad et spayig pogams o g sandng were ulimaiely found fule  indcaes
tet pedide dicay (a te shpe o dicay o ing eposed mosouioes  but the broeder  eficacy
of controling popukions and curaiing deeass) B an open quesion  wih  each new dmateimosouit/

dscose combraion  tat aises Al poentd dcase vedos  (Oher mosouio spedes  besides  Cuiex
ppens  mayhave been imolved)  must be evauated in tis  manner.

RECOMMENDATIONS

DOHes rdeased  the autine o a “odlaborative” campaign wih couny heath depatments 0 tadde a
poed  WetNe abek ¢t suig  ® Theplanfocusesonbreedingsiteabatement, disease

reporing, mosouio /and lbidenimal suvelance, Booaoy cgedy ad readness  —d  essenid
gements of asuccessfl  pan.  Missing honever are anumber of key steps refered 0 above, most
noably - bidogcal o ket oc bBvaddg, et ae hdmalks o suoessl wedor cotd pogans
aqoss - the county. Breedng s redudon  done canat accompish  bBval popuiion redudion be
cause many of the poental  vedr spedes breed in water soures, such as som dains,  sewers, and
welands,  taet by ter  raue canat be eimnaied

Acompehensie  DOHpan, © be impemenied i conundion wih  the coures,  shodd ndude Al of
te thag



Longtermmosquitomonitoringandjpreventativecontrol . Whenspringamves,acomprehensive

mosquio cordl  poicy must bein pace —one which uses al of the vaious tedniques  ouined  above
ad a0 nvesigaies newer, noHodc  adk mosquid tappng edroogy  for poenid  eflediveness
Aodg  te use of aduiodes shoud be a prioiy. Regadess o wheher the Wet Nie s e
emages s soing, te sae must maen  acodant  vgance  for poental  mosquiobome dsease
aubreaks, hdudng  tose of afar moe seious  rare,  Such as easen equine  encephalts, Ealy
detecion and comrd s saer for humans and the envionment,  because &t minimizes  te use of pest
ades and uses anmd  senineks, nat humans, as a suvelance oo  Apeenaie appoach 5 far less
epeave  ad noe elede ten te dedhefa g resoed D b A

Coodnation  among state  and local  publc  heath  officials o improve sunveilance, control
measures, and emergency response  planning. The siate  shoud work cosely  wih counties,  coord-
o which hae efedve mosquio cond progams. The state shoud develop aregod  pan for monk
suh apen Awoking gop o sae adocd heath  dfices hes begn ts sk Ther medings
shoud  be weladvertised, open, and shoud povde tmely documentaion  of ter  pans and condu
s

Funding for  implermeniation. The Sate  Legidlature shoud ensure, through the budget process, that
adequate fudng s povded © te Sae Depatmet of Heath boh for s own coodnaion efots
and for rembusement © the counies  for monioing and sunvellance. Todae rembusement leves ©
te counes for epesve noioig, suvelance, and lvaadng acdMies have not been caiied

Avecor contd  plan b guide the stale in respondng o fure  abovial dsease  outbreaks.
These response  guideines shoud indude  difierent response  recommendations for  each potential
aboviis keed © treshod leves o deease h senind bids and mosouioes,  mosouio adiy, ad
human cases.  Fulscale agid  goaying response 5 nat the appopiate response 0 most disease
Siuations ad soud not consiLie te i= e o ddense whenabowuses  ae deeded Oter
s ah asClra ¥ andMassachusetishaveteredsystemsiorrespondingtodifferentdisease

Cutaimert  of aher pestioce  use. Boh because of ther iheret  hazads, and the sk of developing
esHane  ad aosstessane n desse vedor geies ¥ overalpesticideuseinNew York State
shoud be mnimzed. Puely aesheic uses, such as lawn and garden appicaions, shoud be eim-
neied Oher pesidde  usss fr whch ready demraives e, suh as manyineir srudud applca
tons, shoud akso be eiminated. The siale  shoud phaseout s ownuse of most pesiddes (@ commu
nies aoocss te ooy, indudng sk NewYok Saie  muniopelies, hae aeady begn dong) ad
shoud acvely  suppot oganc faming, tvough reseacch  and procuement pogams. Avoding  the
use of adulicdes shoud beoe o te nheet  Enes of avedor ocord pogam. But n the exdreme
eet ta some appications ae necessaty b pevent asgios dscase oubresk ther  effediveness
asaocmd t©d B poenaly compomised by e widespread,  fivdlous e o the pedides ta ae
the sameas or reted 1 the agents of mosquid conrd, o which oconfer  aosstesisiance o them

CONCLUSION

Treees of e past Al dodd seve asawadewp cd © sae adbd diidas D eane na
oy dseese deledion and response readiness,  but a0 pest adpesidde s N ogened  h ader D
devise preveniative, less hazadous methods of deding wih them. Weshoud be proceeding  foward
with  atemative means of prevering  oufreaks, and weshoud do so in tandem wih adose examina
fon of te acduld ewets o te ll h ader © make moe educaied predidions o ad responses 0 any
fuure dsease  ooourence.
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