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. o Antibodies to Dengue Virus Enhance
Inside this issue:
Infection by Zika Virus
The D.C. Monument Fu 2 | It has been speculated that the development of neurological disease and fetal ab-
of Zika Mosquitoes normalities after Zika virus infection may be due to the presence of ~ antibodies
Whatss Up: 4 againit other fIaviru;es t_hat enhance dis_ease. In support of_ this hypothesis_, it hz_als
' %Een shown that antibodies to dengue virus enhance infection of cells by Zika virus.
What 6s Up: 5ifon 2
There are four serotypes of dengue virus, and infection with one of the serotypes
Whatds Up: 6 i| Qénerdlly leads to a self -resolving disease. When a different serotype is encoun-
What & Up - 6 i tgred, antibodies to the fir;t sero.type bind virus but do not block i_nfection. Dengue
atos P ifus then enters and replicates in cells that it does not normally infect, such as
Whatds Up: 7 Jrhe\cr%ohages. Entry occurs when Fc receptors on the cell surface bind anti-
body that is attached to virus particles. The result is higher levels of virus replica-
Whatos Up: 7 ti%n agd more severe disease. This phenomenon is called antibody -dependent en-
ancement, or ADE.
sgslz::c;r?jlih\évvcat 8 Because dengue and Zika viruses are antigenically related, an important question
is whether antibodies to dengue virus can enhance infection with Zika virus. To
Itchy Inflammation of 10 | answer this question, the authors used two broadly neutralizing anti -dengue virus
Mosquito Bites Helps monoclonal antibodies that had been previously isolated from patients who recov-
Viruses Replicate ered from infection. These antibodies recognize the viral E glycoprotein; specifical-
o ly, a loop of the protein involved in fusion of the viral and cell membranes. The ami-
ig\s/;ar't?s'i”ngg'v'embers 11117 | no acid sequence of this fusion loop region is the same in dengue virus and  in Zika
virus.
Presidentds 181 r]Tﬁertwo anti -dengue virus mAbs bind the Zika virus E glycoprotein and also recog-
Editords Co 18 1 nize Zika virus infected cells. However, when mixed with Zika virus, they do not
neutralize infectivity in a cell line made from rhesus monkey kidneys. But when the
antibodies were tested in Fc receptor -bearing cells, Zika virus infection was en-
hanced by over 100 fold. In the absence of dengue virus antibodies, levels of Zika
virus RNA are very low.
Speci al poinits of interest:
~Serum from four patients who had recovered
TSummary of Tigek JefgidVRuS infection was also examined
sium in Wash 18 @nhadhEmet ofZika virus infection. All
on page 4 four sera contain antibodies that neutralized
fVector Conf e|radfau serotgpesdof dengue virus, but only two
Annual Phot ol nsuiralizes Zikg wrus-infection. All four hu-
test on page|l maoseraenhanced Zika virus infection of Fc
receptor -hearing cells. Enhancement of Zika
T g\? L ﬁ ? g a [) N 0 L a ;VEU%I f8ttioR 8ould be blocked when Fc recep-
tors were blocked with anti  -Fc receptor antibod- | Model of Zika virus particle. E gly-
ies before virus infection. ( Continued on Page 9) | coprotein dimer is expanded at left.
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The D.C. Monument Full of Zika Mosquitoes

The newest monument in Washing-
ton, D.C., is not a soaring stone obe-
lisk or a bigger -than -life statue but a
thigh -high cement birdbath.

Once two tiered, now one, the bird-
bath is no less apt a symbol of uncon-
scionable inaction in the Capitol three
blocks away.

On each of the previous four years,
the birdbath has produced living spec-
imens of Aedes aegypti mosquitoes,
best known for carrying the Zika vi-
rus.

And, even as the Senate proceeds to
the Fourth of July recess without
passing a bill funding Zika research, a
scientific team is poised to test wheth-
er the birdbath and its immediate vi-
cinity have produced a fifth genera-
tion of the bugs.

OPeople need to hav
have a tour and | oo
says David Severson, an eminent re-
searcher at the University of Notre

Dame specializing in the molecular
genetics of disease transmission by
mosquitoes.

So far, none of the Capitol Hill mos-
quitoes have been tested for Zika, and
there is no reason to believe they are
carrying it, but there is a chance i
however slight fi that one of them wiill
happen to bite an infected human.
That mosquito could then bite some-
one else and pass on the virus.

oltés a
Severson says.

slim possib

Such slim possibilities i along with
oOtransovarial trans
a small percentage of females infect

their eggs i have spread Zika bite by

bite since it was first discovered in

1947 in the Ugandan forest from

which it gets its name.

0They just 1like

of Aedes aegypti.

peo

And the presence of these mosquitoes
as far north as Capitol Hill was itself

Submitted by: Lee Grayhill

such a slim possibility as to astonish
the scientist who first found one there
nearly five years ago.

The scientist, 34 -year-old Andy Lima,
is a mosquito biologist as well as a
musician and rapper who goes by the
name MC Bugg -Z. He offered to take
a look when a music buddy com-
plained to him in October 2011 about
getting bitten in a garden apartment

in Capitol Hill.

Lima visited the apartment and, sure
enough, spotted a mosquito. He swat-
ted it with a cupped hand, so as to
stun but not squash it.

5
|

ol n a
does,

way
he

only a
recal l

mo
o S .
On examining the unsquashed thorax

of this lone female, Lima was sur-

prised to behold the lyre shape that is
fh? qis{in)?tive n@r&i[gg ofi Agdespag-s s i
gypti, a primary vector of dengue as

well as Zika. The species is not

known to live in such an untropical

gime&.si on, & in which
ol sai d, 6 Wo w,
Li ma remembers. ol
believe it. o6

Lima surveyed the area around the
Bufiding wherg his,riend dugdand; 5 y o
ound Aedes aegyptilarvae in various
places, notably including the bird-

bath. He reasoned that Aedes aegypti
probably arrived at Capitol Hill in a

shipping container or some other
chance conveyance from its native

habitat. He assumed that these mos-
quitoes would not survive the winter.

0l didndt expect
able to overwint
0ltds not known
north. 6

But the following September, he de-

t
er
to

cided to check, again dipping a metal
cup into the birdbath and other likely

places.
0l thought there
is here again, b
he recalls.

Lima again found her larvae. He
wondered if perhaps the area had
been re-infested.

He came to figure otherwise when h
found the larvae again the next year

the birdbath.

Lima reared some of the larvae into

0s
ut

e

| pand the next, each and every time in

adults, then froze and dried them. He

killed other larvae with hot water
and preserved them in ethyl alcohol.
He sent the specimens from the vari

ous years to
Dame for genetic analysis.
squito biologist

DNA comparison showed that the
infestation was a single, continuous
population that must have found
some way to survive the winter cold,
most likely by seeking refuge under-
ggoungl. The findings were reported
in a paper published in the Novem-

Sever §

ber 2015 issue of The American Jour-

nal of Tropical Medicine and Hy-
giene.

WHakidh &f Aedes aégypti hdChpitol
Hill Neighborhoo
the title announced.

The paper included an aerial map
showing the various places larvae
had been coll
for a trash
(continued on page 3)
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(Continued from Page 2)

Senate Minority Leader Harry Reid

potted plant saucers. And there was replied: ol doné6t Kk

a 0BB6 for birdbat friendthe Republican leader is living

0BB breeding site, 0\Clv'hgre |l arvae

were detected all four collection Reid termed the bil

years, 6 the paper sporsibledegislation | have ever seen
in my 34 years in

Lima figures on making this
year 0s
the Fourth of July weekend. There
is every reason to believe that the
newest generation of Aedes ae-
gypti on Capitol Hill has been stir-
ring three blocks away A even as
the House and Senate have failed
to come up with funding for Zika
research and control.

And that was not the only public
threat that the Congress failed to
address. House Democrats became
so frustrated last week with the
failure to pass even modest new gun
control bills that they staged a sit -
in.

House Republicans then sought to
change the subject by pushing
through legislation that included
$1.1 billion for Zika but also several
oOpoison pilldé pro
the Senate Democrats could not ac-
cept. These included offsetting cuts
in Obamacare and Ebola prepared-
ness as well as restrictions on how
Planned Parenthood could utilize
funding in terms of pregnancies,
contraception, and possible sexual
transmission of the virus.

The Senate Democrats responded as
the Republicans knew they would.
The Republicans then sought to
make it appear that the Democrats
were allowing petty politics to place
the most vulnerable Americans at
risk from Zika.

0So today Democr a
continue pushing thinly veiled par-
tisan arguments and block the Zika
control funding or join with us to
advance a serious solution and send
critical funding
desk right now, 0
Leader Mitch McConnell said on the
floor. OWe shoul d
those especially at risk fi pregnant
women and babies.

collection®Thames da¥ne aafltodr O

think of anything t

He said the Republicans were the irre-
sponsible ones for tying the Zika fund-

ing to Onothing mor
for the fringes of the Republican Par-
ty.6 He also cited

Centers for Disease Control and Pre-
vention: Two thousand nine hundred
Americans have contracted Zika, up
700 just from last week. Eight preg-
nancies here resulted in severe birth
defects because of the virus.

0And when we talk a
defects, we mean it
have little shrunken heads and their
skulls are caved in. Mosquitoes have
caused problems forever, but never

l'i ke this. o

What is known about Aedes aegypti
méstiuorssis tHatitteyarekedqually
willing to bite Democrats and Republi-
cans. And they are so indiscriminate in
their hunger for human blood that
they will feed even on politicians such
as come and go just a short buzz from
their birdbath outpost on Capitol Hill.

\Y

But too much else about the mosqui-
toes and the disease they can spread
will remain unknown without funding
for research.

ittl e
s a

so |
Severson

0Thereds
there, 6

Records show that Zika was first de-
tected in humans in 1952 in Africa,

t flloyed hycases inSaupyestAsia
and the Pacific Islands, but totaling as
few was 14 cases before 2007. The first
case in Brazil was confirmed only in
May 2015. Then something happened,

t and pyH-@brugry of this ygas i had s

s begaine what\wasjdeseriped by the
Wor |l d Heal th
ficdeakh emargencyoof ijerngtionale ¢
concern. 6 Severson

¢ do not yet fully understand how a vi-

Organi z

rus such as Zika suddenly becomes a
mosquitoxbomé terpprl anet my

0ltdés really
with such limited knowledge.

| 0t he most irre-
He adds, 0There ar

6hﬁs§ pbécgrg V|rt6ses It could hap-
pen wit others. 6
he add,ed. ol candt
Anghe meagtime, Cangress will be
breaking for the Fourth of July week-
end, and Lima expects that he will
soon once again check the birdbath
@nd bthea gpotsaon Qagpitol ¢Hill. e

OFd VEuMESrS FUART MY

He is careful not even to suggest that
the mosquito -control authorities in
Washington, D.C., are doing anything
less than all they can. He joins mos-
quito biologists everywhere in saying
the best way to counter Zika at the
Bngriept is preventiqn.They reqorp-,
mgnd pwearing long, lopsg, lighty-1 1 y
‘colored clothing; applying an ap-
proved repellent that has the active
ingredient DEET; eliminating stand-
ing water around the home; and try-
ing to stay indoors at the peak feed-
ing times, dusk and dawn.

t ough,

€

bag

In his rap -biologist persona as MC
Bugg-Z, Lima will soon be adding to
the prevention effort by dropping a

music video, 0Zika
oVector control Y
Yo, dondt get sick
bite of a mosquita

Prevention is easy,
teach ya

IEmdtyavaten &dmi containe®sland

dress to protect

When you feed dem vy
So wear approved re

Both sides of both the House and
Senate would do well to heed the ad-
vice when they return to doing noth-
ing just three blocks from Washing-
t on, D.C. 8ds newest
bagr}fc?r %irg braailng. o a
pub -
Article Credit: Michael Daly, The
DailY Beast JuheBO doles t s
www.dailybeast.com

st

101.
ecto

wi t h

ou

pel |

mo n u



VOLUME 16, ISSUE 11

THE PENNSYLVANIA VETOR

PAGE 4

What 0s

DEP's black fly

~ work continues
along the Schuylk-
ill and Delaware
Rivers and several
» . creeks throughout
the region. Budg-
et reductions led
to a mid -June hia-
tus as the fiscal year wound down
and the program ran out of treat-
ment funds before June 30 ar-
rived. As luck would have it, Sim-
ulium jenningsi populations in
the region remained low in many
areas despite the temporary sus-
pension of activity. When treat-
ment work resumed July 1, the
larval populations in the Dela-
ware River had progressed to a
point where some of the growing
generation would escape treat-
ment causing problems in Bucks
County and across the river in
New Jersey.

The SE Region mosquito control
programs are all up and run-
ning. In addition to the work on

Submitted by Ray Delaney

West Nile virus, many are providing
surveillance for Aedes albopictus in
cooperation with t
sponse to Zika.

Earlier this Spring, staff from the
DEP and the Philadelphia Depart-
ment of Public Health toured the
Philadelphia Zoo with Jeff O'Neil of
Central Life Sciences to provide Zoo
management with some insight into
areas that might breed mosquitoes.
Jeff O'Neil developed a training for
Zoo staff on mosquito biology and
source reduction. Zoo Keepers, Vet-
erinarians, Docents, Pest Control,
Facilities and Administration at-
tended the program. Staff asked
lots of questions and are now pre-
pared to look for standing water
sites in their areas of the Zoo.

A recent article in the Journal of
Environmental Health (https://
www.cdc.gov/nceh/ehs/docs/jeh/2016/
june -vcehp.pdf) reviews the re-
sources available to Environmental
Health Professionals in Vector Con-
trol. While the article lists the 10

Happening I

n

Essential Public Health Services
and resources available through
the CDC and their partners, it
notes recent studies and projects
performed by Vector Programs
throughout the country.  One of
these projects was a quality im-
provement pl an
tor Control program participated in
with consultants from the Public
Health Foundation. By using the
planning tools introduced by PHF,
Philadelphia was able to improve
their annual Rodent Survey pro-
gram and the services offered to
their residents.

Phi

R

Summary of Tick Symposium in Washington D.C.

Tick populations are increasing
across the United States. Lyme
disease is not spreading as rapidly
in the south as in the north.  One
theory on this is that the tick is
feeding on animals other than the
white footed mouse, or deer.

The conference also discussed
methods for controlling the tick
population using tick tubes filled
with cotton balls treated with per-
methrin. The idea is that the
mice would take the cotton back
to the nests and treat the colony
exposed to the permethrin on the
cotton. Another idea is to use bait
stations filled with mouse food,

Submitted by: Phil Smith

but also permethrin.  Thereby
treating any mouse that stops to
feed.

A box called a 4 poster to feed deer

Photo Credit: Shelter Island Town
Police Department

has rollers on the sides that would
rub against the
the deer puts its head in to feed
and the roll-
ers are treat-
ed with per-
methrin.

The ideas,
became
geared more
toward indi-

d s

Photo Credit:
npic.orst.edu

vidual protec-
tion beyond

those noted,
and frankly none of the ideas pre-
sented would be easily implement-
ed over large areas.
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What ©s

Hot Town.
Summer in
the City.

The Northeast
is gearing up

" for the Festival
Season. We do love our summer
fun. Carnivals, fairs, concerts,
block parties, parades, week -
long festivals and weekend mu-
sic infused camp -outs, ball
gameséthe 1|ist
many of these events have in
common is the similarity of
their locations and the associat-
ed mosquito breeding areas
within them.

Most public parks, fairgrounds
and concert venues are pep-
pered with catch basins. Spilled
beer, food remnants, dog debris
and other garbage create invit-
ing settings for our Culicidean
friends to set up their own sub-
terranean festivities. The party-
ing public are sitting ducks -
unknowingly providing easy
blood-meals for the hungry vec-
tors that emerge unseen from
their underground lairs,

stealthy pipiens that can hit and

et

Dono6t |
sitting ducks!

your

go

Submitted by Louise Bugbee
run undetected.

Catch basin treatment is especially
important in the heat of the sum-
mer. At least here in eastern PA, the
long range forecast is for a hot and
dry July and August. This is accord-
ing to Weather Trends 360, a local
forecasting company that couples
150 years6 worth
analytical algorithms to boast 84%
accuracy in short and long range
forecadliy . Chablbiteolit. https:/
www.weathertrends360.com/ They
provide long range data for retail
and supply chain businesses, agri-
culture and financial markets. That
should be good enough for us to at
least plan for one of those hot West
Nile years when CBs may be the
only available water for container
breeders.

Happening I

n

As of this writing, June 24, 2016,
there are no positives in the NE
region. But they are getting closer.
Berks and Bucks are already in
the red. Time will tell.

Black fly treatments have started
on the Delaware and Lehigh Riv-
ers. According to the CDC Morbidi-

o fty addaviortalityaNfeekly Repat
(MMWR) of May 19, 2016, Penn-
sylvania has had 454 total rabies
cases. From January to May 31
there have been 16 rabies cases in
the NE with Northampton County
leading at six cases. Lyme cases to
May 19 in PA
forget all the rodent work going on
out there.

I 8dm not sure how
bers on that activity but bait boxes
are ubiquitous in many places

where we set out mosquito traps.
And, I &dm sur e,
that no one ever sees. We are all
trying our best to protect the pub-
lic, whether they know it or not.

al

Did | forget to mention Zika? The
elephant in the BG trap. Stay
tuned.

Often some basins are concealed in
low depressions in the grass, hidden
behind buildings or temporarily cov-
ered by vehicles. The time to check
is well before an event when access
is open. We have several products
available to us for efficient control in
basins. Dondt wai
Find them. Treat them. Put the
brakes on that Culex get -together
down there so everyone can be sit-
ting pretty when the celebrating
starts above ground.

West Nile Programs are busy in

p ar Lagkawaarea,rLehigh &d Monroe.

own

tot al

t

S
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What 0s

'_— In South Central
Pennsylvania
counties are ready
Y for what this year
1 may bring for
-~~~ mosquito con-

% W cerns. More may
be in the news
about Zika virus
but West Nile will remain our pri-
mary concern.

County West Nile Virus Program
Coordinators attended a DEP sea-
son kick -off meeting on April 7th.
New for some counties is having
specific sites being monitored on a
weekly basis. Counties may do
something similar with BG Sentinel
traps for Aedes albopictus if funding
comes through for Zika efforts.

Preparation each year also includes
sprayer calibration. This year, Ted

Submitted by Thomas Smith

Bean with Adapco assisted with
calibration.

Although no where as bad as Lyme
disease, Rabies does continue to
show up. So far this year there
have been 55 cases of animals Ra-
bies reported in the south central
region. Many of these have been
raccoons, but some have also been
cats, cows, skunks, groundhogs
and foxes.

Happening i1 n F

In York County, the second Insect
Fair was held on July 9th. Over

170 people attended this year.
Those that attended really en-

joyed the event. Some people
stayed for nearly 3 hours, taking

in one of o0The Bu
Bridgebds program.

to participate in a scavenger hut
and then receive a prize such as
an insect killing jar or magnify-
ing glass.

L4

0

What 0s

As in 2015, the
first evidence of
the presence of
West Nile Virus
in the North
Central Region
in 2016 was an
avian positive.
In mid -April a red tailed hawk that
resides at Centre Wildlife Care, an
animal rehab clinic near Port Matil-
da in Centre County, became ill

L

Submitted by Bert Lavan

with neurological symptoms. The
owner of the clinic drew a blood
sample and sent it to a commercial
laboratory, which confirmed the
bird was WNV positive. Possibly
because it was previously vaccinat-
ed, the hawk has so far survived
and seems to be recovering. Other-
wise, as of mid -June, there have
been no other West Nile Virus posi-
tive results in Region 4.

On May 25th several counties plus
PADEP personnel from Wil-
liamsport and Harrisburg gathered
for the annual ULV calibration ro-
deo in Altoona. Many thanks to
Ted Bean and ADAPCO for provid-
ing this service!

West Nile Virus coverage in the

Happeni

ng 1 n

North Central Region in 2016 will
be similar to 2015; Centre County
operates under a WNV grant, and
PADEP field biologists conduct
surveillance and control as re-
quired in the remaining thirteen
counties. As of June 15th, eight
valid complaints had been ad-
dressed in the Region, adult mos-
quito surveillance had been done
in eight counties, and larval con-
trol had been conducted in three
of the counties.

rd

Ki

€9
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What 6s Happening in Reglio
Submitted by Bryan Diehl
The Vector sea- vage yards, compost facilities, dilapi- West Nile virus.
son is in full dated swimming pools and other pris-
swing in the tine areas in search of Culex We also welcome, Joel Lowery, a
Southwest Re-  pipiens. | 6m now r el egat SummerinterninAllegheny Coun-
gion. The ent type of habitat in search of the tyds WNV program apd a
Fayette Coun-  blackfly such as the Youghiogheny Riv- t he University of pitt
ty, Beaver er, Loyalhanna Creek, Slippery Rock uate School of Public Health. Joel®
County, Alle- Creek, Neshannock Creek, Redbank experience as a mosquito surveil-
gheny County,  Creek, Mahoning Creek, Conemaugh lance intern in Big Cypress National
and Cambria County WNV Programs  River, Kiskiminetas River and Con- Preserve in Florida last summer
began their fixed -site gravid trapping noquenessi ng Cr ee k. Mmakeshimanexcellentassettothe
in May, and Allegheny County began ~ but someone hastodoitt | 8 m as s Program.
surveying 5 sites in Pittsburgh for by my intern, Matt Loughner.  Matt is On June 10, ACHD reported the
popula_tions of Aedes albopictus. majoring in Environmental _Science at fourth confirmed case of the Zika
now mid -June, we are currently pre- Gannon (_:ollege where he_ls a member virus in the county. The person who
paring the county Zika grant applica- of the swim team. Matt will be return- contracted Zika is a female. This is a
tions, and wedr e e ingforhis senior year at Gannon in unique case in that the individual
sive surveillance for Ae. Albopictus in  August. Matt worked as an intern for has not traveled to an affected area,
the region. PennDot in 20.14 and 2.015. and was nor was she infected through sexual
Ed Farrell continues his Blackfly glé’:lldBtoI\g/glstszr;rwl:ﬁrgzglgsvglr:hbgg;fgrz transmission. She contracted the
odyssey this season, and | asked him  ppj 1 2016 and will probably end in virus from a needle stick while
i i - ) ! 3 working with the Zika virus on an
to provide an update on his new en mid-Sept ember . 6 _ k
deavors (From Ed, Thanks Edzo!): experiment in a laboratory. Her
0Sampling for bl ac Updatesfrom Allegheny County (From symptoms have resolved}and she is
and adults has proven to be a chal- Leah, Thank You!): doing well.?©6
lenge for me in 2016. Being involved  County Health Department treated Best of luck to all the Vector staff in
with the WNV program since its in- approximately 8,000 catch basins in o
ception in 2000, it was quite a the City of Pittsburgh over five eve- the state, and herpgGs
change. | no longer get to visit sew- nings at the beginning of June. Altosid healthy 2016!
age treatment plants, animal manure XR briquettes were used in 24 city
lagoons, tire piles, automobile sal- wards that are historically positive for
What 6s Happening i n Rec

A rather cool
May and dry June
have resulted in
lower mosquito
numbers than
usual in North-
western PA. May
2016 precipitation
was about %2 the
normal amount for both New Cas-
tle ( South) and Erie ( North). For
June, Erie remained about ¥ the
normal rainfall and New Castle
received 70 % of their normal rain-

Submitted by Ted Bean
fall for the month. views concerning Zika. Of course,
with the Zika media presence,
many are fielding questions. Erie
conducted one large larval treat-
ment and several smaller treat-
ments. Since then areas have not
received much rain and have dried
up. Fogger calibrations were con-
ducted at Moraine State Park on

Erie County reports working with June 15th where all foggers were

the Health Depart mgrqp{etgegtedr@rﬂp,a@qsm?ts

division to provide health infor- made so they are ready forthe

mation on Zika. They have conduct- ~ S€&S0nN.
ed several TV and newspaper inter-

Surveillance and trapping are on-
going. Counties are prepared to
trap for Zika transmitting mosqui-
toes once the funding comes
through. There was one positive
WNYV pool from Youngsville, PA
(Warren County).




