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Some Coming Events
The Covid-19 pandemic has introduced 
excitingly boundless uncertainty as to 
whether, when, and where public activities 
will happen in the near future. 
(See IMPROBABLE.COM for details  
of these and other events.)
September 12th, 2024
— The 34th First Annual Ig Nobel Prize 
Ceremony (and webcast).

MIT, Cambridge,
Massachusetts, USA

September 14th, 2024
— Ig Nobel Face-to-Face, 

MIT Museum, Cambridge, 
Massachusetts, USA

Spring 2025
— Ig Nobel EuroTour 
May 23rd-26th, 2025

— Balticon, 
Baltimore, 
Maryland, USA
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Ants on Drugs
Experiments with pharmaceuticals in small doses

compiled by Debra Morb Trilby, Improbable Research staff

Actions of Hallucinogens on 
Ants (1)
"Actions of Hallucinogens on Ants 
(Formica pratensis)—I. Brain Levels 
of LSD and THC Following Oral 
Administration," H.R. Frischknecht and 
P.G. Waser, General Pharmacology: 
The Vascular System, vol. 9, no. 5, 1978, 
pp. 369-373. (Thanks to John Mull for 
bringing this series to our attention.) 

Actions of Hallucinogens on 
Ants (2)
"Actions of Hallucinogens on Ants 
(Formica pratensis)—II. Effects 
of Amphetamine, LSD and Delta-
9-Tetrahydrocannabinol," H.R. 
Frischknecht and P.G. Waser, General Pharmacology: The 
Vascular System, vol. 9, no. 5, 1978, pp. 375-380. The authors 
report:

Six in ten injected with 1fig amphetamine writhed very 
much when anesthesia faded.... Especially worth noting 
was that 30-90 rain after drug administration 5 in 10 ants 
began spontaneously to fight one another. After 2 hr I 
in 10 had been killed and the other nine walked about 
continuously in an excited fashion....

[A]fter injections of 10ug amphetamine (one) ant seized 
its own antenna. After 20 hr two ants were vigorously 
fighting. Another one circled continuously on the spot 
with only short interruptions....

THC, the active principle of hashish was administered in 
our experiments for the first time in insects. But neither 
injection (about 150/~g/g). nor oral application (250/ag/g) 
caused any conspicuous changes in behavior.

Actions of Hallucinogens on Ants (3)
"Actions of Hallucinogens on Ants (Formica pratensis)—
III. Social Behavior Under the Influence of LSD and 
Tetrahydrocannabinol," H.R. Frischknecht and P.G. Waser, 
General Pharmacology: The Vascular System, vol. 11, no. 1, 
1980, pp. 97-106. 
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Ants on Drugs [continued]

Morphine Addiction in Ants
"Morphine Addiction in Ants: A New 
Model for Self-Administration and 
Neurochemical Analysis," Brian V. 
Entler, J. Timothy Cannon, and Marc A. 
Seid, Journal of Experimental Biology, 
vol. 219, 2016, pp. 2865-2869. (Thanks 
to Richard Wassersug for bringing this to 
our attention.) The authors report:

[U]ntil now only mammals have 
demonstrated drug seeking and 
self-administration without the 
concurrent presence of a natural 
reward, e.g., sucrose. Using a 
sucrose-fading paradigm, followed 
by a two-dish choice test, we 
establish ants as an invertebrate 
model of opioid addiction. The ant 
species Camponotus floridanus 
actively seeks and self-administers 
morphine even in the absence of 
caloric value or additional natural 
reward. Using HPLC equipped 
with electrochemical detection, 
the neurochemicals serotonin, 
octopamine and dopamine were 
identified and subsequently 
quantified, establishing the 
concurrent neurochemical response 
to the opioid morphine within 
the invertebrate brain. With this 
study, we demonstrate dopamine 
to be governing opioid addiction 
in the brains of ants. Thus, this 
study establishes ants as the first 
non-mammalian model of self-
administration that is truly analogous 
to mammals.

Brian Entler, lead author of 
the study "Morphine Addiction 

in Ants: A New Model for 
Self-Administration and 

Neurochemical Analysis." 
Drawing by Nan Swift.

Detail from the study "Morphine Addiction in Ants: A New 
Model for Self-Administration and Neurochemical Analysis."
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