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In this study, to block the degradation of the endocannabinoid 2-arachi-
donoylglycerol (2AG), we used a compound (URB754) that had been
previously claimed to be a selective inhibitor of the 2AG-hydrolyzing
enzyme monoacylglycerol lipase (MAGL) (Makara, J. K., Mor, M., Feg-
ley, D., Szabo, S. I., Kathuria, S., Astarita, G., Duranti, A., Tontini, A.,
Tarzia, G., Rivara, S., Freund, T. F., and Piomelli, D. (2005) Nat. Neuro-
sci. 8, 1139–1141). However, recent reports have raised concerns about
the selectivity of URB754 (Vandevoorde, S., Jonsson, K. O., Labar, G.,
Persson, E., Lambert, D. M., and Fowler, C. J. (2007) Br. J. Pharmacol.
150, 186–191; Saario, S.M., Palomaki, V., Lehtonen,M.,Nevalainen, T.,
Jarvinen, T., and Laitinen, J. T. (2006) Chem. Biol. 13, 811–814). In
addition, a corrigendum of the original article by Makara et al. (2005)
reported that the original batches of this compound contain an impurity
that seems to constitute the molecular entity responsible for MAGL
inhibition (Makara, J. K., Mor, M., Fegley, D., Szabo, S. I., Kathuria, S.,
Astarita, G., Duranti, A., Tontini, A., Tarzia, G., Rivara, S., Freund, T. F.,
and Piomelli, D. (2007) Nat. Neurosci. 10, 134). Our study showed that
exogenously added 2AG and URB754 increase neural progenitor pro-
liferation and fibroblast growth factor-2 production, with both actions
being prevented by the CB1 cannabinoid receptor antagonist rimon-
abant. It is therefore conceivable that our observations can be explained
by the MAGL inhibitory action of the contaminant present in the
batches of commercial URB754.
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The numbers below the construct diagram in Fig. 1B (Page 34915)
should read as follows (from left to right): 1, 166, 188, and 631.
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There was an error in the title of the article in the printed Journal. The
correct title is shown above and is correct in the on-line Journal.
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The CB1 Cannabinoid Receptor Mediates Excitotoxicity-induced
Neural Progenitor Proliferation and Neurogenesis*□S
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Endocannabinoids are lipid signaling mediators that exert an
important neuromodulatory role and confer neuroprotection in
several types of brain injury. Excitotoxicity and stroke can
induce neural progenitor (NP) proliferation and differentiation
as an attempt of neuroregeneration after damage. Here we
investigated the mechanism of hippocampal progenitor cell
engagement upon excitotoxicity induced by kainic acid admin-
istration and the putative involvement of the CB1 cannabinoid
receptor in this process. Adult NPs express kainate receptors
that mediate proliferation and neurosphere generation in vitro
via CB1 cannabinoid receptors. Similarly, in vivo studies showed
that excitotoxicity-induced hippocampal NPs proliferation and
neurogenesis are abrogated in CB1- deficient mice and in wild-
type mice administered with the selective CB1 antagonist
rimonabant (N-piperidino-5-(4-chlorophenyl)-1-(2,4-dichloro-
phenyl)-4-methyl-3-pyrazolecarboxamide; SR141716). Kainate
stimulation increased basic fibroblast growth factor (bFGF)
expression in cultured NPs in a CB1-dependent manner as this
response was prevented by rimonabant and mimicked by endo-
cannabinoids. Likewise, in vivo analyses showed that increased
hippocampal expression of bFGF, as well as of brain-derived
neurotrophic factor and epidermal growth factor, occurs upon
excitotoxicity and that CB1 receptor ablation prevents this
induction. Moreover, excitotoxicity increased the number of
CB1

�bFGF� cells, and this up-regulation preceded NP prolifer-
ation. In summary, our results show the involvement of the CB1
cannabinoid receptor in NP proliferation and neurogenesis
induced by excitotoxic injury and support a role for bFGF sig-
naling in this process.

In the adult brain, generation of new neurons is restricted to
discrete areas including the subventricular zone and the sub-
granular zone of the dentate gyrus (1, 2). Newly generated neu-
rons have the ability to become functional and integrate into
established brain circuits (3), and thus, they may contribute to
cognitive functions. In addition, the observation of increased
neurogenesis after brain injury has been proposed to constitute
an endogenous neuroprotective response aimed at reducing
brain damage (2). Thus, ischemia induces neurogenesis in the
hippocampus and the subventricular zone (4–6), and similarly,
neuronal replacement from endogenous subventricular zone
progenitors occurs in the striatum after brain stroke (7).
Despite the described mobilization from neurogenic areas of
endogenous neural progenitors (NPs)4 after brain injury, the
signaling factors involved in this protective response are still
unclear. Therefore, the characterization of the endogenous fac-
tors that positively regulate this process is a matter of intense
research (2).
Besides classical cell fate signaling systems such as growth

factors and cytokines, neuronal activity plays a significant role
in neurogenesis (3). Likewise, different neurotransmitters (e.g.
Glu, �-aminobutyric acid, and dopamine) and neuromodula-
tors such as opioids regulate progenitor cell proliferation and
differentiation (3, 8). The CB1 cannabinoid receptor exerts an
important neuromodulatory action by regulating synaptic
transmission in different brain areas (9, 10). Moreover, CB1
receptor activation is also involved in the control of neural cell
fate (11, 12) and exerts a neuroprotective action in different in
vivomodels of brain injury, including excitotoxicity and ische-
mia (13–15). Recent studies have shown that the endocannabi-
noid (eCB) signaling system is expressed in NPs (16, 17) and
participates in the control of progenitor cell proliferation (17–
19) and differentiation (20, 21) in the normal brain. However,
the role of the eCB system in the response of NPs that ensues
upon brain injury is as yet unknown. In the present study, we
therefore investigated the possible involvement of the CB1 can-
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