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Something Comes from Nothing:

Integrated Mosquito Control in Greece in the Twenty-First Century

In 1995, a switchboard operator
directed a call from the mayor of a
village on the outskirts of Thessaloniki
to a small basement laboratory at
Aristotle University of Thessaloniki.
"What," the official asked, "do you know
about mosquitoes?” Spiros Mourelatos,
a recently minted Ph.D. from the
Ecole Normale Supérieur (Paris,
France), answered with a single word:
"Nothing." Mourelatos told his friend,
George latrou, a young soil biologist,
about the inquiry. They decided to
find out more about mosquitoes. Two
years later, Mourelatos and latrou
knew much more about mosquitoes
and mosquito control. By then, they
had abandoned their careers in
academia and government to found
Ecodevelopment, Ltd. (Mourelatos
2016) (Fig. 1).

Twenty-five hundred years before
Mourelatos and latrou's basement
musings, entomology and

epidemiology had already begun in

.4

Fig. 1. Spiros Mourletos (center) and George latrou (right)
Ecodevelopment's founders.

by Gordon Patterson

Greece. Aristotle pioneered the study
of entoma. In his Parts of Animals
and other works, he identified sixty
different species of insects (Weiss
1929). Two generations earlier, the
pre-Socratic  physician philosopher
Hippocrates invented the study of
epidemiology in his Airs, Waters, and
Places. In a description of what was
undoubtedly malaria, he wrote, "this
disease is habitual to them both in
summer and winter and in addition
they are very subject to...protracted
quartan fevers [which] frequently
seize them" (Hempelmann & Krafts
2013). Finally, Herodotus in his History
of the Persian War documented the
first reference to mosquito control in
Western civilization. "The vast number
of mosquitoes in Egypt,” he observed,
"have led people here to contrive
certain defenses against them. People
dwelling inland of the marshes use
towers in which they climb up to sleep,
since the mosquitoes are unable to fly
so high because of the winds. Others

who live in the vicinity of the marshes
use their fishnets instead of towers"
(Herodotus 2007).

In 1995, Mourelatos and latrou
were not thinking about Aristotle,
Hippocrates, and Herodotus. Years
later, when asked what led them to
abandon successful careers, latrou
answered with one word "despair”
(latrou 2016). Mourelatos and latrou
found their work unfulfilling. They
wanted to make a difference in their
professional lives. Mosquito control
opened a host of challenging questions
and opportunities. In 1995, they
began an intensive study of mosquito
control in general and the history of
insect-borne diseases in Greece. They
discovered that organized mosquito
control had ended in Greece in 1974
when the World Health Organization
(WHO) declared Greece malaria free.
Between 1974 and 1994, mosquito
control languished. Beginning in
1995, the two friends reached out
to colleagues for advice. Mourelatos
traveled to Montpellier, where he met
with officials at the Mediterranean EID
(Interdepartmental Agreement for
Mosquito Control). Norbert Becker, the
scientific director of the Kommunale
Aktionsgemeinschaft zur Bekdmpfung
der Schnakenplage (KABS), offered
his assistance. They learned, of the
sixty-five mosquito species in Greece,
Culex pipiens, Cx. modestus, Anopheles
sacharovi, An. pseudopictus, and Aedes
caspius posed significant health risks
and nuisances. In 1996, Mourelatos and
latrou established Ecodevelopment,
Ltd. Their goal was to bring
environmentally friendly mosquito
control to Greece (Mourelatos 2016).

In 1997, Ecodevelopment, Ltd. secured
its first contract. The Prefecture of
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Thessaloniki and the Greek Ministry
of Environment and Public Works
awarded the company a $580,000
contract to provide mosquito control
to 18,500 hectares (45,714 acres) of rice
fields. The following year government
officials extended the contract
to include two additional areas in
Greece (Serres and Lamia). Helicopter
applications of temephos (Abate)
were made on 25,000 hectares (75,000
acres) in 1998. Eight years later, in 2005,
the Department of Biology at Aristotle
University of Thessaloniki surveyed
area residents. An impressive 95% of
the 1300 respondents were favorable.
Mosquito control was making a
difference in their lives (Mourelatos
2016).

Five  years later, in 2010,
Ecodevelopment’s effort to build a
vector control program was put to
the test. On August 4, 2010, Professor
Anna Papa, the director of the
National Centre for Arboviruses and
Hemorrhagic Fever Viruses at Aristotle
University of Thessaloniki, received a

call from a physician at the Infectious
Diseases Hospital of Thessaloniki. The
doctor told Professor Papa, who held
both an M.D. and Ph.D. that there
had been an unusually high number
of encephalitis cases in the 100-bed
hospital. Would Professor Papa test
for flavovirus or any other viral agents?
Blood samples arrived on August 5,
2010. Twenty-four hours later, Papa
reported that the samples were
positive for West Nile virus (WNV)
(Papa et al. 2011).

The outbreak’s epicenter was in the
small town of Nea Santa (population
2,144), thirty kilometers north of
Thessaloniki. Sandra Gewehr, now
Ecodevelopment's R&D  Director,
collected mosquito samples on August
9 and 10. On August 10, university
laboratory  technicians  confirmed
the presence of WNV in one of the
mosquito pools. Professor Papa and
Ecodevelopment's scientists identified
Cx. pipiens as the disease vector. With
the confirmation in hand, Mourelatos
met with the General Secretary of
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the Region of Central Macedonia (Fig.
2). He asked for authorization for an
immediate, intensive door-to-door
campaign. Adulticiding would follow
in villages with confirmed WNV cases.
Discussions continued for the next
ten days. On August 20, the General
Secretary of the Ministry of Health
approved Ecodevelopment's proposal.
Vector control operations began
immediately (Mourelatos 2015).

The 2010 West Nile outbreak, with 262
cases, demonstrated the importance
of developing a close relationship
between mosquito control and public
health authorities. Professor Papa and
Ecodevelopment's identification of the
virus and prompt implementation of
vector control measures prevented
an even higher caseload. Subsequent
blood samples from Thessaloniki
revealed that 5.8% of the population
tested positive for WNV antibodies.
Between 2010 and 2014, the Hellenic
CDC reported more than 600 WNV
cases (Papa 2011). Between 2015
and 2017, no cases were reported.
In 2018 there was a European-wide
resurgence of WNV, with forty percent
of confirmed European Union WNV
cases recorded in Greece.

WNV was not the only vector-borne
challenge. In May 2011, a Roma child
in Skala Lakonias, located in southern
Greece, was diagnosed with malaria.
Physicians identified six more malaria
cases in the surrounding region of
Lakonia. Lakonia derives its name from
its residents’ reputation for bluntness.
Malaria's resurgence produced an
immediate "laconic” call for action.
Spiros Mourelatos agreed. "l think you
should,” Mourelatos told colleagues at
the Hellenic Center for Disease Control
and Prevention (HCDCP), "make an
aggressive  response”  (Mourelatos
2016). The HCDCP concurred.
Ecodevelopment placed traps
throughout the region. On June 6, the
HCDP approved Ecodevelopment's

; 5 adulticiding measures against
Fig. 2. Map of Greece - Central Macedonia highlighted in blue. Anopheles and indoor  residual
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