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Managing Aedes-Borne Dissases
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Poteriial new tool-
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Objectives

Determine whether exposure to metofluthrin
emanators affects landing and mortality of
locally-derived Ae. aegypti strains in
experimental houses within Mérida, Mexico

Compare response of pyrethroid-susceptible *\
and pyrethroid-resistant strains
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Rented Houses within Mérida, MX
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Creating Experimental Houses

Size: 1445+ 7.12 m3
-2 Bedrooms
-1 Bathroom
-1 or 2 living rooms

- Bedroom
Main Room \/

Kitchen /\Bath

Bedroom




Creating Experimental Houses

Bedroom
Main Room
Size: 1445+ 7.12 m3 \/

-2 Bedrooms
-1 Bathroom

-1 or 2 living rooms /\

Windows closed ‘\
Temp range: 29-34C -
Humidity range: 62-82% — Bath

Bedroom




Creating Experimental Houses XY

Bedroom

_________

Sealing the Houses Main Room
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Double Screened
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Kitchen /\Bath
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Double Screened
Windows

Bedroom




Creating Experimental Houses

Sealing the Houses

Do
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Creating Experimental Houses

Sealing the Houses i 4
Screened the inside and outside of all windows and doors

Screening the windows

lllllll

Sealing the doors and other furniture
—



Sealing the Experimental Houses

Screened all drains w/in the houses : v B
) - |

o
s e
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Creating Experimental Houses Y

. . e Bed
Standardize furniture MainRom N f T
-Main/Living rooms
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2 - Table I '
tables (black plastic) N
4 chairs (2 white & 2 dark colored) o
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Kitchen /\Bath

= = = = — Ne — — —
Double Screened
Windows
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Creating Experimental Houses

Standardize furniture

Main Room

-Main/Living rooms
2 tables (black plastic)

4 chairs (2 white & 2 dark colored)
-Ant baits at each entrance

\/ Bedroom
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Double Screened I
Entrance I
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Creating Experimental Houses ol

. ] pr——— . Bedroom
Standardize furniture Main Room \/ j
-Main/Living rooms

L
2 tables (black plastic) fable i N
4 chairs (2 white & 2 dark colored) o
-Ant baits at each entrance s : /\ Bkt
-Buckets of water w/ cloth = ﬁ i
\\ /’ 1k ;
ISR Double Screened : : | 4 ‘!
Entrance i o F
Chair Chair :.: |
o

Kitchen Bath
Bucket /\
wi/ Water
m \/ Bucket
w/ Water

Double Screened
Windows

Bedroom




Creating Experimental Houses

t Bedroom
|
\/
I

L

LN
| [ N
|

|

|

|

|

Standardize furniture

-Main/Living rooms
2 tables (black plastic)
4 chairs (2 white & 2 dark colored)

-Ant baits at each entrance b /\ S D
-Buckets of water w/ cloth =

-OSCIIIatIng fans Doub;e\/slcreened E-l (
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Chair Chair

-
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Double Screened
Windows




Creating Experimental Houses Y

Closet w/ Clothes ||

Entrance

Bedroom
Standardize furniture \/ -
-Bedrooms o

1 bed (PVC & black cloth) m—]
1 small table (black plastic) | M

6 hung clothes i /\ e o I
(3 white shirts & 3 colored shirts) e _‘\ N
Doub:e‘/ S/creened : ,

Chair Chair

Kitchen Bath
Bucket /\
wi/ Water
B \/ Bucket 8
w/ Water

————— b | — . o Stand
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Clothes

Fan

Double sealed window

———

Bucket w/ water

Nightstand




Passive Emanators

Treatments s
SumiOne® passive emanator (Sumitomo) g
10% metofluthrin-impregnated mesh (16 x 9.5 cm) g
Act as confusant rather than repellent

14

Can be rapidly deployed indoors
Potential large-scale implementation

Require no heat or power




Passive Emanators

Treatments
SumiOne® passive emanator
1- Control
O emanators / room

2- Emanators
n =1 emanators / room
[n = 4 emanators / house]
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Bucket
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Windows

Bucket
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Stand
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Aedes aegypti Strains Tested

Susceptible Strains
1- New Orleans (NO); Laboratory-derived

2- Cienega de Flores (CdF); Field-derived

Pvyrethroid-Resistant Strains *
3- Itzincab (ITZ); Field-derived W

4- Juan Pablo (JP); Field-derived

|
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Experimental Design
Released n = 25 female Ae. aegypti / house

3-7 days old
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Experimental Design

RN
Released n = 25 female Ae. aegypti / house ~* '.
3-7 days old

Landing counts
1. 30 minutes after release (Baseline, no emanators)




Experimental Design

Released n = 25 female Ae. aegypti / house j 1
3-7 days old gl

Landing counts i
1. 30 minutes after release (Baseline, no emanators) |

Add emanators
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Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o




Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)




Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

n = 4 counts / sampling period; 2 minutes each



Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

n = 4 counts / sampling period; 2 minutes each
Mosquitoes not allowed to feed



Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

n = 4 counts / sampling period; 2 minutes each
Mosquitoes not allowed to feed
Counted landings from feet to knees



Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

n = 4 counts / sampling period; 2 minutes each
Mosquitoes not allowed to feed

Counted landings from feet to knees

Personnel kept consistent within room and house



Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

Mortality
Collected live and dead mosquitos after 24 hours




Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

Mortality
Collected live and dead mosquitos after 24 hours

Experiment repeated 3 times



Experimental Design

Released n = 25 female Ae. aegypti / house
3-7 days old

Landing counts

1. 30 minutes after release (Baseline, no emanators)
Add emanators {\

2. 60 minutes after release (30 min exposure) o

3. 24 hours after release (24 hr exposure)

Mortality
Collected live and dead mosquitos after 24 hours

Experiment repeated 3 times
Each repetition contained 8 houses
Each strain in 2 houses
Strains within 1 control & 1 emanator house



Emanator Mortality



Significantly Greater Mortality with Emanators
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Mortality Similar Among Control Houses
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Treatment*Strain F = 3.9;: df = 3,16: P = 0.028

Preliminary Data




Significantly Greater NO Mortality w/ Emanators
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Treatment*Strain F = 3.9;: df = 3,16: P = 0.028

Preliminary Data



Resistant Strain Mortality did Not Differ
*
1.0 r

Mean 24 Hr Mortality (+SEM)
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Treatment*Strain F = 3.9;: df = 3,16: P = 0.028

Preliminary Data
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Mean Landing / Mosquito (+SEM)

No Difference in Landings at Base

30 Minutes

Time within Experimental Houses

Ine

Bl New Orleans
1 Cienega de Flores
1 Itzincab

@ Juan Pablo

[——1 Control

Z—Z] Emanator

Preliminary Data




No Difference in Landings at Base
10 r

Mean Landing / Mosquito (+SEM)

30 Minutes

Time within Experimental Houses
Treatment*Strain F = 1.5;: df = 3,16: P = 0.25

Ine

Bl New Orleans
1 Cienega de Flores
1 Itzincab

@ Juan Pablo

[——1 Control

Z—Z] Emanator

Preliminary Data




Landings Significantly Reduced Initially
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No Differences in Resistant Strains Landing
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Emanators significantly increased mortality

For susceptible NO strains only
No difference with pyrethroid-resistant strains
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Metofluthrin Emanators Affect Ae. aegyptl

Emanators significantly increased mortality
For susceptible NO strains only
No difference with pyrethroid-resistant strains

Landings significantly reduced with emanators
Initially both susceptible and resistant strains {\
Resistant stains landings increased after 24hrs



Metofluthrin Emanators Affect Ae. aegyptl

Emanators significantly increased mortality
For susceptible NO strains only
No difference with pyrethroid-resistant strains

Landings significantly reduced with emanators {\

Initially both susceptible and resistant strains
Resistant stains landings increased after 24hrs

Start testing emanators in the field



El'Palmar

Hunuema
: e
Tixkokob! Eudn
‘Cacalehén

Tetiz

Kimbilad
I:;u-'.rgmi

. - /Samahil 1+ Ujaw Mo 3! (& ORI i, & _ 20 8
Bella-Flor A s R -. e i Tahmek

Xoechel

Hocaba

Chochold Yaxcopoil

.

Kopoma Abald Telctiaquillo

Calcehtok
Opichén

/ : Citineabehén
Antonio : B S ‘Sacalum
;. " . _J-'J

Halacho
HOgeln f Tieu ) {Teabo

Mani

) ! Cholul
Chimayel }




Mean 24 Hr Mortality (+SEM)

Test Ticul Strain within Experimental Houses
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‘'est Ticul Strain within Experimental Houses

Bl New Orleans
| Emanators Introduced 1 Cienega de Flores

[ Itzincab
B Juan Pablo

B Ticul
(—] Control
Z—Z] Emanator
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30 Minutes 60 Minutes 24 Hours

Time within Experimental Houses
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Placing Emanators within Homes

|dentified 200+ households in Ticul
n= 100 Control & n = 100 Emanator

Collected Mosquitoes
Baseline, no emanators P
Add emanators ﬁ‘t
Every 3 weeks
Change emanators
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Field Collections from Ticul Homes

| Emanators Introduced
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Field Collections from Ticul Homes

Emanators Introduced
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