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What Physicians Should Know About
Africanized Honeybees

RONALD A. SHERMAN, MD, MSc, DTM&H, Irvine, California

The Africanized honeybee, popularly known as the "killer bee," is already well established in Texas and
has recently entered California and Arizona. As the Africanized honeybee spreads in North America,
the medical community must become aware of the problems associated with this insect and ensure
that sting emergencies can be handled quickly and appropriately. The major differences between
Africanized and European honeybees are that the former are more irritable, they swarm more readily
and frequently, they defend their hives more vehemently, and they sting more collectively. It is not the
composition nor the volume of an individual bee's venom, but rather the cumulative dose of multiple
stings that accounts for the morbidity and mortality associated with Africanized honeybee-sting inci-
dents. Even nonallergic persons are susceptible to the toxic effects of these large combined venom
loads. Africanized honeybee-sting victims are treated the same as victims of European honeybee
stings. Authorities will prepare for the bees' arrival by expanding public awareness, teaching risk-
avoidance behavior, providing for the removal of troublesome hives, and developing sting treatment
protocols that can be initiated rapidly in the field or emergency departments. Health care profession-
als should participate in the educational efforts and in the development of needed emergency re-
sponse protocols so that the effects of the Africanized honeybee will be merely a nuisance rather than
a plague.
(Sherman RA: What physicians should know about Africanized honeybees. West J Med 1995; 163:541-546)

In many areas of the country, policy makers and the
agriculture community are preparing for the arrival of

the Africanized honeybee. Popularly (and inappropriate-
ly) known as the "killer bee," this insect entered Texas in
1990,' and it has now been identified in California and
Arizona.23 The limits of its northward expansion are

thought by some experts to be the southern third of the
United States,4 but its ultimate limitations will depend
on its ability over time to develop a tolerance to cold.

The medical community, too, should prepare for the
continued spread of this insect, not because of some

impending health crisis that will result from the influx of
this aggressive bee, but because of the many questions,
concerns, and fears that the public may have. Experience
in South and Central America has shown the importance
of public education, readily accessible emergency treat-
ment, and a coordinated bee tracking and hive control
program.' In adopting these principles in the United
States, we may find that fatal stings resulting from this
bee are relatively infrequent. Health care professionals
can best prepare for the arrival of Africanized honeybees
by understanding the nature of this bee, by ensuring that
we can handle sting emergencies quickly and appropri-
ately, and by participating in community education. To

this end, it is hoped that an understanding of the materi-
al in this review will allow readers to answer the ques-
tions, and allay the fears, of their patients.

'Africanization' of Honeybees
Many races of honeybees exist today. Honeybees

were brought to the New World by the European set-
tlers."' European honeybees (Apis mellifera mellifera,
Apis mellifera ligustica, Apis mellifera carnica, and
Apis mellifera iberica) eventually established them-
selves throughout much of North and South America,
with the exception of largely tropical regions. Reports of
substantial honey production by the African honeybee
(Apis mellifera scutellata) prompted several attempts to
introduce this race into the Americas, but the bees never
before survived as a distinct race.

In 1957, during studies of the African honeybee in
Brazil, the queens and workers of 26 hives escaped into
the countryside, establishing wild, or feral, African
colonies.8 The descendants of these bees are considered
Africanized honeybees because they are actually a

hybrid between these African honeybees and the local
European honeybees. Many African traits have persist-
ed despite the genetic mixing of races: excitability,
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aggressive defense of their hive, and frequent swarming.
The Africanization process has spread north and south at
a rate of 320 km (200 mi) per year, as these bees have
continued to breed with, and often outcompete, the more
docile European honeybees.4

The specific mechanisms of this hybridization, or
Africanization, had long been unknown. Africanization
could theoretically occur by the interbreeding of African
drones with European queens or European drones with
African queens. Recent findings of mostly African
mitochondrial DNA (maternally inherited) imply that
the territorial spread of the Africanized honeybee has
occurred primarily as a consequence of female migra-
tion.9"0 The accidental transportation of bees by humans,
however, and parasitism of European honeybee hives by
Africanized honeybees also play roles in the
Africanization process.6 The important issue is that the
Africanized honeybee is a hybrid that has, for the most
part, retained many of the aggressive behavioral traits of
A m scutellata.

Natural History of African and
Africanized Honeybees

The African bees' honey production may be greater
than that of the European honeybees living in the same
tropical regions." It is not as enormous as many people
once thought, however, nor is it even greater in all situa-
tions.'2"3 African colonies, like their Africanized descen-
dants, produce a large number of workers that quickly
leave the hive to forage independently and widely. These
bees are well suited to environments where flowering
plants are sparsely scattered and short-lived; they do not
harvest large amounts of nectar, but they are well adapt-
ed to finding the available nectar when it is rare and dis-
persed.'4 Nectar is a major component of honey; pollen
is the primary protein source for bee larvae. Compared
with European honeybee colonies, more of the African
(and Africanized) foraging force is engaged in collecting
both nectar and pollen, rather than nectar alone.""5 This
is not surprising, given that large brood production is a
priority with the African and Africanized colonies."
European honeybees, on the other hand, through their
dependence on dance communication and mass recruit-
ment, are able to collect larger quantities of nectar when
it is abundant.'2

Some of the characteristics that make African honey-
bees better survivors in tropical Africa-frequent
swarming, absconding in the face of adversity, and
aggressive defense of the hive-have made Africanized
honeybees a problem for beekeepers in the New World.
When their colonies became Africanized, many South
American beekeepers began to neglect their hive main-
tenance out of fear of being attacked.5 This led to over-
crowding, which increased the irritability of the bees.
Overcrowded colonies would swarm to find more room,
or completely absconded, leaving the old hive vacant.
Swarming bees looking for a suitable site for establish-
ing a new colony tend to be relatively docile. But when
swarms settle in areas near people or livestock, then

stinging episodes are likely to follow any disturbance of
their new hive.

The architecture and site selection of Africanized
honeybee hives differ from those of European beehives
in that the Africanized hives are often more exposed.'5
Africanized honeybees often build their hives on tree
branches or in old tires and boxes. These open nests are
thus more likely to be disturbed by passersby, gardeners
mowing their lawns, or environmental hazards, such as
rain and wind.

Africanized honeybees are difficult to distinguish
morphologically from European honeybees. Africanized
honeybees are typically slightly smaller than most
European honeybees. They can be identified by experi-
enced entomologists on the basis of structure-relative
wing, leg, and body measurements"6"7-by gas chro-
matography of cuticular hydrocarbons,'8"9 or by enzyme
electrophoresis.10-1A

Africanized Honeybee Stings
The stinging behavior of Africanized honeybees is

primarily one of defense. It is not an effective defense
for an individual bee because the honeybee dies in the
process of stinging vertebrates; but honeybee stinging is
effective for group defense. Honeybees are capable of
instilling large amounts of venom into a vertebrate vic-
tim as a result of their stinging mechanism, which con-
tinues to inject venom despite the death of the bee, and
also as a result of colony recruitment into the attack.

Stings generally occur in the immediate vicinity of
the hive, in response to a perceived threat.25'' The
Africanized honeybee's notoriety (as well as its common
name, killer bee) results from its aggressive defense of
the colony.27-29 Hundreds of people have lost their lives as
a result of killer bee-sting incidents over the past few
decades in South and Central America.3' The sting and
venom of the Africanized honeybee are not substantial-
ly different from those of the European bee31'32 and are
not themselves the cause of the high mortality.33 Fatal
Africanized honeybee-sting incidents tend to involve
hundreds of individual stings. The same number of
European honeybee stings would be expected to lead to
similarly fatal outcomes.' It is the cumulative dose of
venom injected by numerous Africanized honeybees
that explains the higher morbidity of Africanized honey-
bee-stinging incidents, along with a greater likelihood of
stinging a hypersensitive person, of course, when sever-
al people are attacked.

In general, honeybee stinging has been shown to be
induced by sudden movements, dark colors, and certain
odors, including human perspiration.35 Honeybees also
sting in response to volatile chemicals such as isoamyl
acetate, released from the bee's glands at the time and
site of each sting.?-3' Through this mechanism, nearby
honeybees are recruited in the attack and directed toward
their victim. Africanized honeybees may be more sensi-
tive to, or release greater quantities of, these recruiting
pheromones.3' Once initiated, the sequence of stinging
recruitment in an African honeybee colony can result in
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Figure 1.-The schematic drawing shows the honeybee-sting
mechanism. The ventral view shows the alternating motion of
lancets. The lower portion of the drawing shows a cross-section
(based on Snodgrass4' and Mulfinger et a142).

hundreds or thousands of individual stings.' These bees
may pursue a victim as far as 1 km (0.6 mi) and may

remain aggressive for hours or even days.'"

The Sting

As for all honeybees, the sting mechanism (Figure 1)
is composed of two barbed lancets tracking along a cen-

tral stylet.4"42 The alternating thrusts of the two lancets
transport the sting farther into mammalian skin as each
barbed lancet becomes firmly entrapped in the fibrous
tissue, able only to advance and not retreat. As the
lancets alternately advance, the venom is simultaneous-
ly pumped into the victim. When the honeybee attempts
to escape, its barbed stinger will be left behind, still
pushing forward and still pumping venom as a result of
its self-contained venom sac and intrinsic musculature.

Honeybee venom comprises three categories of con-

stituents (Table 1): enzymes, peptides, and biogenic
amines.43 The amount of venom in each Africanized
honeybee venom sac may be slightly less than that of the
European honeybees in the United States,3' although the
components are essentially the same.3z-4 Even within the
same race, the dry weight of various venom components
varies from one colony to another.4'

Clinical Manifestations
of Bee Stings

Few studies have looked specifically at the clinical
manifestations of Africanized honeybee stings. Because
the composition of their venom is essentially the same as

that of European honeybees, the clinical manifestations
are considered to be the same, adjusted for venom load
(number of stings).

The reason that Africanized honeybee-sting inci-
dents occasionally result in death is that they commonly
involve hundreds of individual stings. The median lethal
dose of honeybee venom has been estimated at 19 stings
per kg, or 500 to 1,400 stings for humans.45

Although the clinical manifestations of Africanized
honeybee stings have not been systematically studied,
the spectrum of reactions to a single or a few European
honeybee stings has been well described.' Honeybee-
sting reactions are often classified as local, major local,
or systemic; they can also be described as immediate or

delayed. Local symptoms include pain, pruritus, erythe-
ma, urticaria, and angioedema. When severe but con-

tiguous with the sting site, these symptoms are described
as major local reactions. When these symptoms occur in
remote locations, they are considered systemic reac-

tions. Nausea, vomiting, diarrhea, and intestinal or uter-
ine cramping are common systemic reactions. More
severe systemic reactions include bronchospasm with
wheezing, laryngeal edema with inspiratory stridor, dys-
pnea, hypotension, and a sense of impending doom.
Hypotension or hypoxia may lead to a loss of con-

sciousness. Bronchospasm or laryngeal edema can

impede breathing, and cardiac collapse can cause shock;
either one can be fatal.

The onset of some serious reactions can be delayed
for 8 to 24 hours. Delayed renal failure has been
described following Africanized and European honey-
bee stings.4-" Delayed hematologic-2 and neurolog-
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ic474952 complications have also been documented. The
mechanisms of these complications are not yet com-

pletely understood.
Most of the deaths occurring in the United States are

currently the result of anaphylaxis; these deaths often
are associated with only one or two stings. More than 40
deaths are reported each year in the United States due to
hymenopteran (ant, bee, and wasp) stings.52 The true
number of deaths is probably greater, given that some

deaths that are attributed to cardiac arrests or to
unknown causes may actually be the result of bee-sting
anaphylaxis.53'54 The prevalence of bee-sting allergy is
estimated to be from 0.5% to 5%.55-59 Most sting-related
deaths in the United States now occur in older persons

and in those with coronary artery disease.
Even a single bee sting to the neck, face, or mouth

can cause substantial swelling and obstruct breathing.Y2
Hundreds of stings, even in nonallergic persons, may

lead to many of the manifestations seen in hypersensi-
tive victims. Children are particularly susceptible to the
effects of multiple stings because they receive a larger
dose of venom per kilogram of body weight for any
given number of stings. The proportion of children seri-
ously injured in bee-sting incidents will probably
increase as Africanized honeybee-stinging incidents
become more common.

Psychological Aspects
of Bee Stings

The tremendous psychological effects of the killer
bee influx cannot be overemphasized. An uncontrollable
fear of stinging insects is common.?'5Sensationalized
reports of the Africanized honeybee, combined with
myths about its lethal venom, enormous size, and ability
to sting repeatedly, have created unwarranted anxiety."5'6

Most bee stings, at least for the next several years,
will continue to result from European bees. Even when
Africanized honeybee stings outnumber those of
European honeybees, public fear must not be allowed to
further complicate this already troublesome situation. If
public fear escalates, the panic that ensues following a

bee sting-Africanized or not-could well increase the
consequent morbidity by way of added cardiovascular
stress, associated traffic accidents, or irrational behavior
such as attempting to destroy beehives without adequate
personal protection or experience.

Bee-Sting Treatment
and Prevention

Because Africanized bee-sting incidents tend to
involve hundreds or thousands of bees recruited in the
attack, the first response of a victim should be to escape.

Most healthy children and adults can outrun a swarm of
bees long enough to find shelter or to reach a relatively
safe distance from the hive. The very young and old,
physically disabled, and persons with cardiopulmonary
disease, however, may not be able to reach a safe dis-
tance before collapsing.

Treatment principles of major sting reactions are

essentially the same (Table 2), whether the offending
bees are of European or African descent; these have been
reviewed elsewhere.'447'556 Patients who have had hyper-
sensitivity reactions, multiple stings, or single stings in
the mouth or neck should receive immediate medical
attention and close observation. Most people who die of
bee-sting hypersensitivity reactions are those who do not
receive medical attention within the first hour.5'

When available, the offending bee should be submit-
ted for precise identification. Victims of insect bites and
stings notoriously incriminate the wrong insect.' Proper
identification becomes paramount when considering
immunotherapy or when investigating the possible
arrival of Africanized bees into a new region.

Prevention and Education
The best approach to Africanized honeybee stings is

prevention. Because sting incidents generally occur near

a hive, avoidance is key. Children must be taught not to
play with or near hives. Untrained persons should not
attempt to move or destroy beehives on their own.

Instead, the discovery of a wild hive should be reported
to the appropriate authorities.

Hypersensitive persons have long been counseled to
reduce their chances of being stung by avoiding the use

of perfumes or hairsprays and not wearing brightly col-
ored clothes. Food and garbage may occasionally attract
honeybees, so care should be taken to conceal these
items. When outdoors, shoes, long pants, and long
sleeves should be worn. In high-risk bee-sting areas

(such as areas with established Africanized honeybee
colonies), nonallergic persons should also follow these
guidelines. Occupations most associated with honeybee
stings are those with extensive outdoor exposure: land-
scapers, park rangers, utility workers, and construction

TABLE 2.-ELmergenc.y rreotrnent o f Honieybee Stiings

Local reactioins ........ ...... Reimove remnaininiig stingers
\c'.h open wVou nds
Coid comp11resses; elevate extremity
A,estOctcs araiqesics-topical,

SalaOI' ocal eeactions ....... An t. iis7anr,-ines
Cose observation
Epinepr ilee, if cardiopulmoriarV
tumprlmpr - is Suslsected

Orai corticosteroids

Svster'ic reactiors* . Epi -e r n e
Arlihista]mines
Amirnphlir.c
Paren'toral corticosteroids
CUrdio. ascLula!- n'or rorincg ana

SUpport, including intravenloLIs
tluias, vasopressors, dialysis

Airw,-vay Irotect:on
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personnel.' Bees are sensitive to vibrations, and many
attacks have occurred after lawn mowers or tractors have
gotten too close to a hive.

Successful honeybee-management programs in
South and Central America have targeted three public
health priorities: widespread education, readily accessi-
ble first aid (which has occasionally included the distri-
bution of emergency bee-sting kits), and the creation of
honeybee-control squads to remove or destroy trouble-
some hives.5 Honeybee-control programs in Venezuela
decreased the annual number of deaths in that country
from almost 100 in 1978 to only 20 in 1985.7

Learning from our southern neighbors, communities
in Texas are successfully instituting public awareness
campaigns and are developing emergency protocols for
responding to bee-sting incidents.' Reports of major
stinging attacks trigger an immediate and integrated
response by fire and emergency medical departments.
Citizens are being informed about Africanized honey-
bees and about bee stings through public service
announcements, mailings, and school projects.

Immunotherapy
Bee-sting immunoprophylaxis can be useful in many

circumstances, and much has been written elsewhere
about the appropriate patient selection, performance,
efficacy, and shortcomings of immunotherapy.55'69-75
Because the composition of Africanized honeybee
venom is essentially the same as that of European hon-
eybee venom, patients having hypersensitivity reactions
to Africanized honeybee stings should be skin tested or
provided immunoprophylaxis according to the same
guidelines. Any person displaying bee-sting anaphylax-
is should be referred to an allergist who can then deter-
mine whether or not that person would benefit from
immunotherapy. The decision to initiate immunopro-
phylaxis for Africanized honeybee stings must be indi-
vidualized because the clinical manifestations resulting
from multiple Africanized honeybee stings are often the
result of venom toxicity rather than allergy, and the ben-
efit of immunoprophylaxis under these circumstances is
therefore questionable. The efficacy of immunoprophy-
laxis with derivatives of European honeybee venom in
preventing hypersensitivity reactions to Africanized
honeybee stings may be equivalent; however, this has
not yet been demonstrated.

Looking Toward the Future
As we look ahead to the Africanization of honeybees

in North America, our anxiety should be tempered with
the knowledge that African societies have lived peace-
fully with the African honeybee for thousands of years
while managing its hives and harvesting its honey.

As more North American honeybee colonies become
Africanized, it is probable that major bee-sting incidents
will occur with increasing frequency. We will be facing
the following public health problems:

* Getting emergency medical care to bee-sting vic-
tims quickly enough so that life-saving treatment can be
instituted; and

* Preventing citizens from doing themselves more
harm as a result of ignorance, misunderstanding, or over-
reacting to the Africanized honeybees.

The solutions to these problems will require integrat-
ed, well-prepared emergency medical services and pub-
lic education. Health care professionals can help
decrease the threat of this Africanized honeybee by
being well informed, providing factual information to
their patients, and participating in local and regional pol-
icy development before the bees arrive.
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