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Summay.-Experiments were designed to determine whether ethanol influenced 
aggression in honey bees. Two experiments are reported. In Exp. 1, harnessed honey 
bees were fed a I % ,  5%,  lo%,  or 20% ethanol solution. Two control groups re- 
ceived either a sucrose solution only or no pretreatment, respectively. The dependent 
variable was the number of sting extensions over 10 min. Analysis showed that aggres- 
sion in harnessed bees was not influenced by prior ethanol consumption. Because 
there was some suspicion that the extension of the sting apparatus may be hindered 
by harnessing, and the authors wanted to use a design that increased ecological valid- 
ity, Exp. 2 was conducted with free-flying bees. Sucrose or 20% ethanol solutions 
were placed in front of beehives, and the number of stings on a leather patch dangled 
in front of the hive served as the dependent variable. The experiment was terminated 
after 5 hr. because bees exposed to ethanol became dangerously aggressive. A unique 
aspect of the study was that Africanized honey bees were used. 

This is the fourth in a series of behavioral experiments testing the suit- 
ability of honey bees (Apir mellz$epra) as an animal model for the study of 
alcoholism. Useful animal models possess characteristics that facilitate the 
study of general biological phenomena. These characteristics include (1) short 
life cycles, (2) small adult size, (3) easy to acquire, (4) easy to maintain in the 
laboratory, and (5) exhibit endpoints relevant to the phenomena being inves- 
tigated and general enough to be applied to other organisms and systems 
(Bolker, 1995). 

Bees exhibit all of these characteristics (Seeley, 1985). The authors' pre- 
vious research has shown several effects common among humans and bees. 
These include self-administration, disruption of learning and locomotion, 
preferences for commercially available alcoholic beverages, and the ability of 
an emitic to limit consumption of ethanol (Abramson, Stone, Ortez, Luccar- 
di, Vann, Hanig, & Rice, 2000; Abramson, Fellows, Browne, Lawson, & Or- 
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tez, 2003; Abramson, Kandolf, Sheridan, Donohue, Boii?, Meyers, & Ben- 
bassat, 2004). 

The present paper continues the search for common behavioral effects 
of ethanol on human and honey bee behavior by asking whether ethanol 
consumption influences aggressive behavior in free-flying honey bees. It is 
known that aggressive behavior of rhesus monkeys, rats and mice is influ- 
enced by ethanol (Mos, Olivier, & Van Oorschot, 1990; Hilakivi-Clarke, 
Lombardi, Durcan, & Goldberg, 1993; Higley & Linnoila, 1997)) and it 
would be of interest from a comparative psychological perspective to assess 
whether aggression is influenced by ethanol in other species. A unique as- 
pect of the present study is that Africanized honey bees were used. The so- 
called "killer bee" is known for its aggressive behavior as compared to the 
more docile European honey bee (Abramson & Aquino, 2002a, 2OO2b). 

In humans, there is a consistent positive correlation between ethanol in- 
toxication and aggression. Data from both laboratory investigations and epi- 
demiologic studies suggest that the more ethanol consumed, the greater the 
frequency of violent acts including homicide, assault, sexual predation, mari- 
tal violence, and child abuse ie.g., Bushman & Cooper, 1990; Murdoch, Pihl, 
& Ross, 1990; Pernanen, 1991; Roizen, 1997). 

In the first of two experiments, aggression was measured by the num- 
ber of harnessed honey bees extending their stingers as a function of ethanol 
concentration. In the second experiment, free-flying bees had access to a 
20% ethanol solution. The dependent variable was the number of stings on 
a leather patch. 

EXPERIMENT 1 
This experiment determined whether ethanol influenced the aggression 

of honey bees as measured by stinger extension. The idea for this experi- 
ment came from "laboratory lore," suggesting that honey bees often extend 
their stingers when harnessed. A preliminary experiment to test this idea was 
conducted with European honey bees and the results were negative. Euro- 
pean honey bees seldom extended their stingers whether they were pretreat- 
ed with ethanol or sucrose only (Abramson, et al., 2000). Given the reputa- 
tion of the African "killer bee," the authors thought a similarly designed 
experiment might yield different data. In addition, a harnessed preparation 
is better suited for parametric manipulations such as establishing dose-re- 
sponse curves. Unfortunately, the results with Africanized honey bees were 
similar to those found with European honey bees. 
Procedure 

Africanized honey bees (Apis mellfera L.) were randomly selected from 
a single laboratory colony located in the apiary of the Laboratbrio Apicola of 
the Universidade Federal da Paraiba, Bananeiras, Brazil during July 2003 
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