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Media releases  concemlng  the po@bflity of mosquitoes transmittiag
AIDS &cquired  Immune Ddki=~ Syndmmel  were common when
the disease was first rcmgnbd. Tabloids still address this subject.
hoping to increase  their circulation wtth captivating headlines.  The
topic was initiated by reports from a small community in southern
Florida. w widence  suggested  that mosquitoes  may have been
responsible for the higher-than-average inddence  ofAIDS tn the socal
popuiatton.  The media  was qt.&k to publicize claims that mosquitoes
wereim7eedinAIDs transmission  despite fkbngs  of scienttbc  surveys
by the Cent- for Disease Control and Invention  WC). The studies
clearly showed that mosquito transmission  ofAIDS inthe  Florida
commti~  appeared highly tmlike@. Nevertheless.  media m per-
petuated the idea that mcsquitoes hnsmttted AIDS. andmanypeople
still feel that mosquitoes  may be responsible  for B of this
inkction from one individual to another.

There are three theoretical mechanisms that would allow blorxisucking
insects.  such as mosquitoes, to ttamsmit human immun~efidencyvJrus
WM.

1. IntheftrstmechanWn , a mosquito would inttlate the cycle by feeding
on an HIV-positive carrief  and ingesting virus p&ides with the blood. For
the v&us to be passed on. it would have to suWe inaide the maoquito.
pmfmbly  mcrease in numbers. and then migrate to the mosquito’s sallvaty
glands. The infected  mosquito would then seek its second blood meal ikom
anuninfectedhostand~ertheHIVfrwnits~glandsdriring
the bite. This is the mechanism used by most mosquito-bome parasites,
includlag malaria, ydlow fever.  dengue. and the encephalit&  viruses.

2. In the second mechanism, a mosquito would tnitiate the cycle by
beginnmg  to feed on an HlV c3affief and be interrupted after it had success-
fully drawn blood. Instead ofresuming the pa&al blood meal on its orginal
host. the mosquito would select an AIDS-tiec  person  to complete the meal.
As it penetrated the sktn of the new host. the mosquito would transfer virus
particles  that were adherent to the mouthparts  from the previous  meal. This
me&an&m  is not common in mosquito-borne infections, but equine infec;
uollsanemiais transmttted  to homes by biting flis in this manner.

3. The third theoretscal  mechanism also jnvolves a mosquito  that is inter-
rupted while feeding on an HIV mer and resumes the partial blood meal
on a dtkrent  Wlividual. ln this scenario, however, the AIDS-free host
squashes the mosquito as it attempts to feed and smears HIV-contaminated
bzood  into the wound. In theory, any of the mosquito-borne viruses  could be
transmmedinthis manner provWng the host circulated sufbdent  virus
particle to initiate reinfection by contamination.
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~ch.ofthesemechanismshasbeen~~atedwltha~~ofbloodsu~insects,andtheresultscle~
showthatmosquitoescsn.nottransmitAIDS.  Newsreportsonthefkiings,  however, havebeenconfustng.and
mediainterpretationafthe~~hasnotbeenclear.  TheaverslgepeFsonisstiZlaot~~edthatmosqul-
toessrenotinvolvedmthe ~~dadlseasethatappearsintheblood,ispassedfrwnpe~to~
andcanbec~~~~bypersonsthatshare~~needt~.  Herearesomereasonswbythestudi~
showedthatmosquito~cannottransmitAIDS: -.

Whenamosqulto transmitsadiseaseagent~monepersontoanother.theinfectiousagentmust~~
insidetbemosquitountlltransferiscompleted.  Ifthemosquitodlg&stheparasite,  thetransmission~eis
endedandthepamattecannot  bepassedontothenexthost.  Successfulmosqu~o-borneparasiteshavemany
mtmwaystoavoidbeingtr&edasfood.  Somearerefractorytothedigestiveenzymesinsidethe
mosquito’s stomach. Most borethefrway  out ofthe stomach as quickly as possible to avoid the powerful
d.igest3ve~esthatwouldqu.icklyelfmlrxa;tetheir&stence.  MaIariaparasitessurviveinsidemosquitoes
for9-12daysandgothroughaseriesofnecessaxylifestagesduringthatpexiod.  Encephalitisvirusparticl~
survive for lo-25 days inside amosquito and replicate enormously  during the incubationperiod. Studieswith
~cl~~shoTRthatthevirusresponslblefortheAIDSinfectlonisregardedasfoodtothemosquitoandb
dig&edalongwiththobloodmeal.  Asa~sult,mosquitoesthat~est~-~ectedblood,digestthatblood
within1-2daysanddestroyanyvirusparticlesthatcouldpotentiallyprodueeanewtiectio1~  Sincethevinas
does not sunrive  to reproduce and invade the sahvary glands, themeehan&mthatmost  mosquito-borne

-, i parasitesusetogetfrcftnonehosttothenextisnotpos&lewlthHIV.

M0S~UITOESDONOTlNGESTENOUGHHlVPARTICLESTOTRANSlWWIDSBY
CONTAMINATION

Insect-borne diseaseagentsthathavetheab~tytobet.ransfen-edfromoneind.ividual  tothenextvlacontami-
natedmouthpartsmustcirculateatveryhlghlevelsinthebloodstreamoftheirhost.  Transferbymouthpart
contamination requires sufkient infectious particles  to initiate a new infection. The exact number ofinfec-
tiousparticlesvarlesfromonediseasetothenext.  HlVcirculatesatverylowlevelsinthebloo&wellbelowthe
levels of any ofthe lmownmosquito-borne  diseases. Infected indlvldusls  rarely circulate more than 10 units of
HlV,and 70toSOpement  ofHlV4.nfectedpe~~~nshaveundetectablelevelsofvirusparUclesintheirblood.
Calcula~nswlthmosquitoesandHIVshowthat  amosquitothat 
ctiating 1,000 unitsofHIVhasa  1: lOmillionprobabilityofinjectingasfngle  unit ofHIVto anAIDS-free
recipient. In laymen’s terms,  anAIDS-fi-ee indlvldual  would have to be bittenby  10milhonmosquitoesthat  had
begunfeeding onsnAIDScarrIertorece&easlngleunit  ofHIVkomcontaminatedmosquitomouthparts.
Using the same calculations, crushing a fully engorged mosquito containing AIDS-positive  blood would stilI not
begin to approach the levels needed to initiate infection. In short. meehanicaI transm&ionofAIDSbyHIV-
contaminated mosquitoes appears to be well beyond the limits of probability. Therefore, none ofthe theoretical
mechanisms cited earlief  appear to be possible for mosquito transmission of HIV.

MOSQUITOESARENOTFLYINGffPPODERBBICNEEDLES

Many people think ofmosquitoes as tiny, flying hypodermic syringes, and ifhypodermic  needles can success-
fullytransmitHlVfromone&&vidusltoanother,thenmosquitoesoughttobe  abletodothesame. We have
already seenthat  HIV-infected indIviduals  do not circulate enoughvirus particles to result ininkctionby
contamination. However, evenifHIV-positive  indfviduals  did circulate h@h levels ofvirus, mosquitoescould
nottransmitthevirusbythemethodsemployedinusedsyrlnges.  Mostpeoplehave heardthatmosquitoes
regurgitate saliva before they feed, but are unaware that the food canal and salivary canal are separate
passageways in the mosquito. The mosquito’s feeding apparatus is an extremely comphcated  structure that is
totallyunhkethecrude  atngle-bore syringe. Unlike asyringe,  themosquitodehverssahvaryfluidthrough  one
passageanddraws  bloodupanother. Asaresult,thefoodcanalisnotflushedoutlike  ausedneedle. andblood
flowisalwaysunid.irectional.  Themechanicsinvolvedinmosquitofeedtngaretotallyunhkethemechanisms
employed by the drug user’sneedles. In short, fnosquitoes  are not flying hypodermicneedles, and amosquito
that disgorges saliva into your body is not flushing out the remnants of its last blood meal.
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