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On the similarity of cocaine and
3,30-iminodipropionitrile

Peter Kovacic [1] discussed the role of oxidative
metabolites of cocaine in toxicity and addiction.
One of Kovacic’s arguments is a mechanistic simi-
larity to the action of neurotoxin 3,30-iminodipropi-
onitrile (IDPN). However, this argument is not
supported by current knowledge.

IDPN is well known for inducing neurobehavi-
oural changes in rodents [2]. Several authors,
as those cited by Kovacic, have tried to relate
these effects to oxidative stress in the brain,
or to block IDPN’s behavioural and brain chem-
ical effects by antioxidant treatments. How-
ever, the behavioural effects of IDPN are
identical to those of a bilateral labyrinthec-
tomy [2,3], and are associated with degenera-
tion of the vestibular sensory hair cells [2–4].
Similar behavioural effects and vestibular hair
cell loss are caused by allylnitrile (CH2@CH–
CH2–CN) [5] and cis-crotononitrile (CH3–
CH@CH–CN) [6], while trans-crotononitrile
cause neither of both effects [6]. Thus, IDPN
does not induce dyskinesia, but a loss of ves-
tibular function that results in impaired motor
control. If oxidative stress has a role in IDPN
behavioural toxicity, this needs to be studied
in the inner ear, not the brain. In any case,
in opposition to Kovacic’s suggestion [1], the
similarity between IDPN and cocaine in metab-
olism to an N-hydroxy derivative is not relevant
to IDPN behavioural toxicity, because the same
toxicity is caused by IDPN analogues that lack
the imino group and are thus unable to form
similar derivatives.
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