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Peroxynitrite tolerates pain Individuals using opiates chronically to relieve pain must take higher and higher doses of the
drug to achieve equivalent pain relief (i.e., they exhibit antinociceptive tolerance). Muscoli and colleagues have now
provided some insight into the molecular mechanisms behind antinociceptive tolerance in mice, demonstrating a crucial
role for peroxynitrite (ONOO-) in this process (pages 3530-3539). Antinociceptive tolerance in mice repeatedly
administered morphine was associated with the accumulation of tyrosine-nitrated proteins in the dorsal horn of the spinal
cord, increased production of proinflammatory cytokines, oxidative DNA damage, and activation of the nuclear protein
poly(ADP-ribose) polymerase. These changes were inhibited, as was the induction of antinociceptive tolerance, if the
morphine was administered together with a pharmacological inhibitor of nitric oxide synthesis, a pharmacological
scavenger of superoxide, or a pharmacological catalyst for ONOO- decomposition. The identification of ONOO- as a
mediator of morphine-induced antinociceptive tolerance in mice led the authors to suggest that the development of drugs
targeting ONOO- might provide an adjunct therapy for individuals using opiates to relieve chronic pain.PGC-1a helps
skeletal muscle and pancreatic islets communicate Expression of the regulator of transcription PPARYy coactivator 1
(PGC-1a) is reduced in the skeletal muscle of individuals with type 2 diabetes compared with healthy individuals. By
generating mice lacking PGC-1a only in skeletal muscle (MKO mice), Handschin and colleagues have [...]
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The origin of the sarcoma

tein poly(ADP-ribose) polymerase. (77 © 7 Malignant fibrous histiocytoma (MFH) is a soft tissue sarco-
These changes were inhibited, as - . .. . macommonly diagnosed in late adult life, but little is known
was the induction of antinocicep- P LIRS gv.il about the molecular mechanisms of tumorigenesis. However,
. . . - AP L. . L
tive tolerance, if the morphine - - . Matushansky and colleagues have now identified mesenchymal
was administered together with a ¥ - $ ; 3’8 :tﬁ _ stem cells (MSCs) as the apparent cells of origin of MFH (pages
pharmacological inhibitor of nitric o A~ T FAeV 3348 375 7). When compared with a panel of cell lines derived
oxide synthesis, a pharmacological from different sarcomas, the genetic and immunohistochemical
scavenger of superoxide, or a phar- profiles of undifferentiated human MSCs were most similar to those of the MFH cell
macological catalyst for ONOO- line. Further analysis revealed that proliferating MSCs and the MFH cell line expressed
decomposition. The identifica- high levels of DKK1, an inhibitor of Wnt signaling. DKK1 inhibition of Wnt2 canonical
tion of ONOO- as a mediator of signaling was shown to prevent MSCs from differentiating. Activation of Wnt2 canoni-
morphine-induced antinociceptive cal signaling was not detected in MFH cell lines, and inhibition of Wnt2 canonical sig-
tolerance in mice led the authors naling in MSCs induced their spontaneous transformation. When these cells were trans-
to suggest that the development planted into immunocompromised mice, tumors with a morphology similar to that of

of drugs targeting ONOO- might MFH developed. WntSa noncanonical signaling through JNK was also not detected in
provide an adjunct therapy for MFH cell lines, and restoring Wnt2 and WntSa signaling in MFH cells caused them to
individuals using opiates to relieve differentiate. These data led the authors to suggest that reprogramming MFH cells to
chronic pain. differentiate might provide a therapeutic strategy for the treatment of MFH.

The Journal of Clinical Investigation  http://www.jci.org ~ Volume 117  Number 11 ~ November 2007 3143



