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ABSTRACT

Introduction: This study aimed to investigate the occurrence of Africanized honeybees in Botucatu, Sdo Paulo, Brazil, and to
implement a program to remove such swarms. Methods: The occurrences of Africanized honeybee swarms between 2010 and
2012 were studied and strategies to prevent accidents were developed. Results: We noted 1,164 cases of Africanized honeybee
occurrences in the city, and 422 swarms were collected. The developed strategies to prevent accidents were disseminated to the
population. Conclusions: We contributed to reducing the risks represented by Africanized honeybee swarms in urban areas, by
collecting swarms and disseminating strategic information for preventing accidents.
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European honeybees, of the subspecies Apis mellifera
mellifera, were first introduced to Brazil in 1839 from Rio
de Janeiro; subsequently, subspecies 4. mellifera carnica and
A. mellifera ligustica were introduced to the southern regions
of Brazil'. In 1956, African queen bees (4. mellifera scutellata)
were introduced with the aim of increasing hive productivity,
because European bees had low productivity and had not adapted
well to the Neotropical region. In 1957, 26 swarms of African
bees began outcrossing with the European subspecies, giving
rise to a fertile hybrid, the Africanized honeybee (AHB)>3. This
hybrid adapted well to the floristic and climatic conditions of
the Americas, enabling conquest of much of this territory, at a
rate of 250-300km per year, and reaching the USA in 1990%.

AHBs are highly productive, but are also highly defensive?.
They can recruit other bees rapidly to attack and drive away
possible invaders from their territory; they respond faster, in
greater numbers, and with more stings to any threat to their
colony®. Compared to European bees, AHBs demonstrate higher
foraging activity, reproduction rate, propensity to swarm and
abscond, place fewer demands on the site for hosting their colonies,
and can travel greater distances to attack intruders or potential
predators. Moreover, their attacks can be fatal to humans®®’.
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Two extremely common behaviors contribute to the spread
of AHBs. The first is reproductive behavior or swarming-during
periods of food abundance, when the colony’s population grows
and a new queen emerges. The bees then leave the hive with
the original queen to search for a new hive site. The second
behavior is absconding-when food sources are scarce and
weather conditions are unfavorable for the survival of swarms,
when all the bees migrate to another site’.

Because swarming and absconding are inherent AHB
characteristics, and because of anthropomorphic changes to
the environment (agriculture, livestock, reforestation, and
construction of cities), the number of swarms that have migrated
to and have become established in urban areas has been
increasing annually. Urban areas provide numerous sites for
the installation of colonies (houses, walls, trees) and resources
necessary for their survival (nectar, pollen, water, and resin)>®.

The AHBs in these arcas represents a threat to public
health?>*3, However, AHBs are important for native plant
pollination and agricultural production, as well as in producing
honey, propolis extract (for use in antibiotics), and royal jelly,
which is used in some foods’.

AHB-related accidents, involving a single sting or massive
attack, are common in rural and urban areas of Brazil>. The
severity of these attacks depends on the patient’s sensitivity to
the apitoxin fraction of bee venom and/or the number of stings
received. The pro-inflammatory mediators released during
allergic reactions to apitoxin can produce acute inflammatory
response, causing disturbances in the immune system, heart,
liver, kidney, central nervous system, bone marrow, blood
vessels, and skeletal muscle. Hypersensitive individuals may
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develop anaphylaxis, followed by glottal edema and intense
urticaria even after a single sting, requiring swift treatment and
medication to avoid fatalities®. An aggravating factor is the lack
of AHB-specific antivenom serum’.

We aimed to investigate the occurrence of AHBs in Botucatu,
State of Sao Paulo, Brazil, and to implement a program for
removing swarms.

The study was conducted between January 2010 and
December 2012, in Botucatu, located in the Midwestern region
of the State of Sao Paulo, southeast Brazil. The region has a Cfa
climate according to the Kdppen classification and is located at
22°53" S, 48°27" W, with average annual rainfall of 1,447mm
and average altitude of 804m above sea level.

The study involved a partnership between the Environmental
Health Surveillance (EHS) program of the Botucatu Health
Department and the Beekeeping Sector (BS) of the College
of Veterinary Medicine and Animal Science, University of
Sao Paulo State (UNESP) Botucatu. The occurrence of swarms
was reported to the EHS by citizens. Callers’ names, addresses,
and phone numbers were recorded, along with the date and
location of the swarm. Then, a team of collaborators that had
been trained by the University isolated the swarm and educated
locals on accident prevention. Information about how to prevent
accidents was disseminated using electronic (social network,
television, governmental website, video) and print (magazines
and flyers) media.

Swarm removal was performed at night using methods
described by Nogueira-Couto and Couto'’. The swarms were

transported to the BS to be used in research, teaching, and
production of bee products.

During the three-year study period, 1,164 occurrences of
AHB swarms were reported in Botucatu. Of these, 603 (51.8%)
were colonies (with specific hives containing combs, brood, and
food) and 561 (48.2%) were clusters (a cluster of bees that had
landed at a given site, but lacking a hive containing honeycomb).
A total of 422 (36.2%) swarms were collected, including
227 (53.8%) colonies and 195 (46.2%) clusters. The remaining
742 (63.8% of occurrences) swarms were not collected because
the bees had abandoned the site, common behavior when the
clusters or colonies are located in dangerous places.

The swarms were most often located in abandoned
water boxes, wood and pasteboard boxes, bins, or furniture
(444; 38.1%), followed by trees (251; 21.5%), rooftops of
houses (238; 20.5%), and other constructions [fireplaces, walls,
lampposts, sewer inspection boxes, water and energy meter
boxes (231; 19.9%)], all in urban locations, thereby having a
high risk of accidents because of human contact.

Further, we observed a gradual increase in the occurrence
of swarms: 182 swarms in 2010, 347 swarms in 2011 (190.6%
increase), and 635 swarms in 2012 (348.7% increase) (Table 1). This
may be due to the dissemination of information through the media,
encouraging reporting of swarms to reduce the risk of accidents.

February and March of each year had higher numbers of
AHB swarms than during other months (Table 1); hence, efforts
to relocate swarms and prevent accidents should be intensified
during this period.

TABLE 1 - Occurrence of Africanized honeybee swarms and number of swarms collected in Botucatu urban areas, between January

2010 and December 2012.
Year

2010 2011 2012 Total
Month occur collect occur collect occur collect occur collect
January 2 0 46 16 30 12 78 28
February 9 3 58 20 136 43 203 66
March 35 10 43 19 95 33 173 62
April 11 4 16 8 61 19 88 31
May 5 2 24 15 79 34 108 51
June 4 2 31 19 61 27 96 48
July 9 2 28 11 41 14 78 27
August 17 10 34 17 27 8 78 35
September 22 9 11 4 27 6 60 19
October 11 6 12 4 18 6 41 16
November 7 3 14 3 32 1 53 7
December 50 18 30 11 28 3 108 32
Total 182 69 347 147 635 206 1,164 422

occur: occurrences; collect: collected.
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Migration of AHB swarms to urban areas is common
in Brazil, with increasing number of accidents. Generally,
children, elderly people, and allergic individuals suffer greater
harm following exposure to poisonous or venomous animals®.
Data from Information System for Notifiable Diseases,
Health Surveillance Secretariat, and Health Ministry show
1,450 reported cases of bee-related accidents in Brazil in
2000; in 2011, this became 9,447 cases, i.c., a 651% increase.
The number of deaths increased from 3 in 2010 to 26 in 2011
(866% increase)'.

Malaspina et al."? reported that 32% of patients treated in
emergency centers in Sdo Paulo State were victims of accidents
involving Hymenoptera (bees, wasps, and ants). A Zoonotic
Surveillance Unit of the Health Ministry survey indicated a
157% increase in bee-related accidents over the past decade. In
2011, over 139,000 bee-related accidents and 293 bee-related
deaths were reported in Brazil'®.

Africanized honeybee attack victims may experience mild
symptoms-pain, local inflammation, nausea, tachycardia, and
vomiting. In severe cases involving multiple stings, biochemical
changes may occur (increased levels of creatine phosphokinase,
lactate dehydrogenase, and aspartate/alanine aminotransferase).
Autopsy results of an 11-year-old male attacked by an AHB
swarm in Botucatu and who had received more than 1,000 stings,
showed erythematous-purpuric skin lesions with necrosis at the
sting locations, rhabdomyolysis, focal myocardial necrosis,
tubular hydropic degeneration and focal acute tubular necrosis
of the kidneys, myoglobinuria, and centrilobular necrosis in
the liver. The victim died 24h after the attack, despite receiving
symptomatic treatment’.

The effect of AHB poison is intense during the warmer and
humid months of the year'*. These periods promote the growth of
insect populations, increasing the demand for food and nesting
sites®. Almeida et al.” in their study in Botucatu, revealed that
most AHB-related accidents occurred in the afternoon and
victims involved were aged between 5 and 87 years, receiving
between 20 and 500 stings.

No antivenom is available for bee sting’. Thus, campaigns
for preventing accidents and removing swarms from urban areas
are extremely important to safeguard public health. Accident
prevention will reduce the demand for health services' and
improve people’s safety and welfare.

Monitoring AHB swarm occurrences in Botucatu increased
our knowledge of this subject, allowed identification of sites
and periods of increased incidence of swarms, and allowed the
development and dissemination of strategies for preventing
accidents. The sites usually chosen by bees are enclosed spaces
that favor nesting, such as walls, trees, and houses (Figure 1
and Figure 2). Swarms occurred during periods when resources
necessary for their survival are available (nectar, pollen, water,
and resin), as bees generally migrate to areas with plentiful
resources.

An important strategy for reducing the swarm number in
urban areas and preventing accidents is the installation of capture
swarm boxes; these boxes are used to entice the bees to nest in
the box instead of nesting at other sites. This strategy, proposed
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FIGURE 2 - Africanized honeybee swarm under the roof of a
building.

by Diniz et al.'s, proved to be very efficient and practical. After
swarms are captured, they can easily be transported to suitable
areas where they will not be a threat to the public.

Analysis of swarm occurrences in urban areas suggested that
the following actions should be prioritized: remove abandoned
materials, which provide refuge for swarms; adequately seal
buildings to eliminate cavities and holes that can shelter swarms;
observe and report the presence of bees in particular locations;
avoid places occupied by AHB swarms; avoid using noisy
equipment in places where there are swarms; avoid making
sudden movements, throwing objects, or using chemicals
attempting to destroy swarms; let experts (trained professionals
or experienced beekeepers) collect the swarms; and always wear
protective clothing when handling AHB swarms. Children must
be taught not to play with or near swarms.

It is extremely important to create awareness among the
public about the risks of AHB swarms, steps for preventing
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their establishment in urban areas, and procedures for avoiding
accidents. Healthcare professionals can help decrease the
threat of AHBs by being well informed, providing information
to their patients, and participating in local and regional
policy development before AHBs arrive. Similar studies and
implementation of programs for monitoring and collecting
AHB swarms are recommended for other Brazilian regions and
countries where AHB accidents are common and pose risks to
the public.
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