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Involvement of Acetaldehyde in Alcohol Addiction

William J. McBride, Ting-Kai Li, Richard A, Deitrich, Sergey Zimatkin, Brian R, Smith, and 2achary A. Rodd-Henricks

Thas article presents the procecdings of a symposium al the 2000 RSA Meeting in Montreal, Canada,
The organizers and chairs were Williamy 1. McBride and Ting-Kai Li. The présentations were (1) Metah.
phsm of erthanol in tie braim and the behavioral conseguences, by Richard AL Dedtrich and Sergey Zimatking
(2} Catalnse production of acetnldebyide a5 o possible mediator of the psychopharmacologenl effecs of
cthanol, by Brian B, Smith: (3) The reinforeing actions of scetldehyde in the ventral tegmaontal nrea, by
Zachav A Bodd-Henncks: and {(4) Salsobingd and aleobol acdiction, by William J. MeBrade.
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CETALDEHYDE (ACD), THE first metabolite of
ethanal, 15 a biologically active compound, and its role

in alcohol addiction has been controversial (Hunt, 1996),
Peripherally, ACD appears (o produce mainly aversive ef-
fects. However, there are reports from the human literature
that ACD, at low concentrations, also can prodduce eupho-
ria {Behar et al., 1983). If ACD indecd contributes to the
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The mlc of ACD in the aclions of cthanol has been a
controversial topic for several decades. Drawing on data
collected from our laboratory over this period, we contend
that the reinforcing properties of ethanol are medinted, at
least in part, through the actions of ACD. As well, we
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{Smith et al., 1984). However, the observation that the

propensity of rats Lo self-administer ACD was related o |

tbeir propensilty to drink cthanol solutions was the first

indication that ACD may play a mediational role in volon- |
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lury ethanol L'unsumpiiun { Brivwm et al.,
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Owverall, the TCSA data supgest that ACD can produce
reinforcing effects within the posterior VTA of P rats and
that ACD is a more potent ( L000-fold) reinforeer in this

From Indiama University’ School of Medicine (WIM, T-EL, ZAR-H},
Indiemopaelic. fnciona; UDmversite af Colortdn Sehool of Medicine (RADE
Denver, Coforad; Cirodig Stase Medleal Dnfversiny (82, Crodno, Belamis;
anel Coveordin Urniversiy { BRN), Mowiread, Quebee, Canads,

Recefved for publication Septemiber 20, 2000 accopled Chetober 12 2001,

Seprrorted v SIH Granes AA07GET (-KRLE AAT22602 and AAT3055
(I AART02 and AATIOZE {ZAR-H ) AAKNOI, AADIFIT, AATDSHG,
and A48 (RALY: and the Canadion Instituses of Health Research
(RS

Reprend pecpecyts: Willieen I MeBride, PRE, Insiiie of Povelmatie Re-
searcty, P Dmion T, indionapaolis; (N S0202-4887 e 317-274-1365;
iy wanietrrde iaapui el

Coprimgh 0 2002 by Hae Research Secier on Alcoholisn,

114

Zimatkin. The majority of evidence to date supports a role

of ACD in producing acute aversive effects and chronic

neuratoxic actions, However, there are some reports that

ACTY may reinforee and mediate the rewarding effects

attributed 1o aleahol, Dr, B Smith reviewed evidence sup-

parting a role for ACD in mediating the psychopharmaco-

I-:rgu:ai effects of alcohol and the involvement of catalase as
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vitro in brain tissue at concentrations of ethanc] thal can be
achieved by volumlary consumplion of alcohol by the
alcohol-preferring P line of rats. Dr. Smith presented data
to demonstrate that ACD can produce reinforcing effects
and that inhibition of catalase activity prevenis many of the
behavioral actions of ethanol. These results suggest thal
many of the behavioral pharmacological effects atiributed
o ethanol may be a result of the formation of ACD via a
calalase reaction. Dr. Rodd-Henricks presented findings
that the P rat will sclf-administer ACD directly into the
posterior VTA and that these cffccts are seen at ACD
coneentrations that are pharmacologically relevant and can
be obtained in brain tissue, These results suppori the idea
that ACD itsclf can produce reinforcing effects within the
limbic system, and they support the involvement of ACD in
alcohol addiction. Dy, McBride presented data indicaling

of desferroxamine as a puwcrfﬂ chelator of iron, or both, it
region than is cthanol. Additionally, the concentrations of | has been possible to consistently demonstrate the accumu-

elthanol-naive NP rats. Owverall, the results of this sympo-
sium support previous hypotheses concerning a role for
ACD and SAL in alechol addietion. In some cases, ACTD by
itsell may mediate some of the actions of aleohol, whereas
in other cases, ACD may promote the actions of aleohol.
O the basis of the findings 1o date, it is not clear what role
ACD has in mediating the CNS actions of aleohol. We
hape these results will encourage researchers to undertake
additional studies with the latest technology 1o further
explore the involvement of ACD in alcohol addietion.
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