
Disturbing the Peace
War-inducing chemical turns invasive ants against each other

Solutions
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the ions can flow. This movement of 
charged ions creates an electric current.

David LaVan of the National 
Institute of Standards and Technology 
and his colleagues wanted to study the 
operation of living cell membranes and 
their proteins. They began by experi-
menting on artificial “protocells” sur-
rounded by membranes made of fatty 
molecules. Proteins “floating” in the 
membranes would let only certain ions 
pass. Using this system, the researchers 
realized they might be able to copy the 
eel’s electricity-generation mechanism.

The team fused two protocells, 
then added a dilute concentration of 
potassium chloride to one protocell 
and a more-concentrated solution to 
the other. To help ions move from 
the less-concentrated protocell to the 
more-concentrated one, LaVan’s team 
installed a protein—called alpha-hemo-
lysin—into the protocell membrane. 
This functioned as a selective bridge, 
permitting the passage of positively 
charged sodium ions but not negatively 
charged chloride ions. As the selected 
ions moved in one direction, electrons 
(which are negatively charged) flowed 
in the opposite direction. To make use 
of this electrical current, the team con-
nected tiny electrodes to the protocells.

They report in Advanced Materials 
that they were able to sustain a usable 
current and that adding more proto-
cells would increase battery life. LaVan 
calculates that two of his protocells, 
measuring several centimeters across, 
could run a portable MP3 player for 
about ten hours. A novel Christmas 
present, perhaps? ❧
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Argentine ants are masters of destruction. They displace native ants, 
raid honeybee hives, drive pollinators away from flowers, and pour 
into people’s homes around the globe. In fact, one enormous colony 
extends for thousands of kilometers along the southern coast of Eu-
rope. To stop these relentless invaders, Neil Tsutsui at the University of 
California, Berkeley, and his colleagues have come up with a devious 
solution: stir civil war within the colonies.

By applying certain chemicals to an ant, the researchers have 
found, they can provoke its nest mates into attacking it. All Argentine 
ants (Linepithema humile) in a colony have on their bodies a distinctive 
mixture of molecules called hydrocarbons that allows them to recog-
nize other colony members. To create the enemy cocktail, Tsutsui’s 
team identified hydrocarbons that differed among colonies.

Chemists at the University of California, Irvine, synthesized the 
molecules, which were then used to coat individual ants. The coating 
adds a scent that makes an ant’s nest mates think it comes from a dif-
ferent colony, thus changing it from “friend” to “foe.” 

In an entomological version of Rome’s Colosseum, researchers 
placed each coated ant into a Petri-dish “arena,” added ten nest mates, 
and watched. The nest mates lunged, flared their mandibles, pulled 
the ant’s legs and antennae, smeared toxic chemicals on its body, and 
sometimes even killed it, says Tsutsui. While nest mates showed ag-
gression during roughly five percent of control trials, those levels rose 
to an average of 35–65 percent with treated ants. 

While more research is needed to determine whether the chemi-
cals will work in the field, Tsutsui hopes they might someday be used 
as an environmentally friendly alternative to insecticides. ❧

—Roberta Kwok
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