






tally and postnatally (17). In contrast to the in-
hibition of myogenesis reported here, Wnt sig-
naling may promote myogenic lineage progression
during development (18). Such pleiotropic ef-
fects may relate to differences in the timing of
Wnt signaling with regard to the state of cellular
differentiation or to changes in other interact-
ing signaling pathways during development and
aging. Our results may provide a strategy to im-
prove tissue repair, particularly under condi-
tions in which regeneration is impaired and
fibrosis is favored, such as in aging and mus-
cular dystrophies.
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International Conservation Policy
Delivers Benefits for Birds in Europe
Paul F. Donald,1* Fiona J. Sanderson,1 Ian J. Burfield,2 Stijn M. Bierman,3
Richard D. Gregory,1 Zoltan Waliczky1

Conservation of the planet’s biodiversity will depend on international policy intervention, yet
evidence-based assessment of the success of such intervention is lacking. Poor understanding of
the effectiveness of international policy instruments exposes them to criticism or abandonment
and reduces opportunities to improve them. Comparative analyses of population trends provide
strong evidence for a positive impact of one such instrument, the European Union’s Birds Directive,
and we identify positive associations between the rate of provision of certain conservation
measures through the directive and the response of bird populations. The results suggest that
supranational conservation policy can bring measurable conservation benefits, although future
assessments will require the setting of quantitative objectives and an increase in the availability
of data from monitoring schemes.

Because global threats to biodiversity are
largely anthropogenic, already consider-
able in scale, and accelerating rapidly

(1), their solutions will depend largely on inter-
national policy intervention. This was recognized
in the formulation of international agreements

Fig. 4. The effects of the aged environment on
myogenic progenitor cell fate and muscle regeneration
are mediated by the Wnt signaling pathway. (A) (Top)
The fate of myogenic progenitors from young mice
incubated in young serum, with or without exogenous
Wnt3A, or incubated in aged serum, with or without the
Wnt inhibitor sFRP3, for 1½ days. (Bottom) Fate of
myogenic progenitors from aged mice incubated in
young serum or in aged serum, with or without sFRP3 or
DKK1, for 1½ days. The percentages of cells that
acquired a nonmyogenic cell fate were analyzed
morphologically and immunohistochemically as
described in Fig. 2. (*P < 0.05; **P < 0.01.) (B) Effects
of exogenous Wnt on muscle regeneration. Muscles of
young mice were injured, and either Wnt3A (200 ng/10
ml) or control solution [10 ml of 0.1% bovine serum
albumin (BSA)] was injected into regenerating tissues
1 day after injury. Cryosections were stained with Gomori
stain. (C) Effects of Wnt inhibition on fibrosis in
regenerating muscle. Muscles of young and aged mice
were injured, and either DKK1 (500 ng/10 ml) or control
solution (10 ml of 0.1% BSA) was injected into
regenerating tissues 1 day after injury. Muscles were
analyzed 5 days later. Cryosections were stained with
antibodies against collagen VI (green) and embryonic
myosin heavy chain (red). The histogram represents the
fibrotic index (as in Fig. 1B). (**P < 0.01; *P < 0.05.)
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