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with IFN-γ before onset of clinical dis-
ease (6–8 wk of age) seems to have a
salutary effect; however, treatment
after onset (12–18 wk of age) worsens
disease activity9. In the current study,
immunotherapy was administered
around 11 weeks of age during emer-
gence of clinical disease when IFN-γ
levels were presumably just rising.
Thus, there may be a window during
which anti-CD137 immunotherapy
can exert optimal therapeutic influ-
ence. Notably, in human lupus, acti-
vated T cells produce meager amounts
of IFN-γ. Therefore, it seems possible
that anti-CD137 immunotherapy
could boost IFN-γ production at any
stage of disease in people.

The experiments also revealed a
mechanism for the marked decline in
total IgG and anti-DNA levels with an-
tibody treatment: B-cell apoptosis and
depletion of CD4+ T cells. The treated
mice were still able to mount a T
cell–dependent humoral response
against exogenous antigens, suggesting
that helper function for these antigens
was retained. By contrast, depletion of
CD4+ T helper cells may have dispro-
portionately diminished a helper effect

specific for the autoantigen driving the
anti-DNA response, thereby restoring
anti-DNA B-cell anergy10. Whether
older animals with established disease
will respond comparably to anti-
CD137 immunotherapy remains to be
determined.

The goal of drug discovery for au-
toimmune diseases is to target
processes specific to the immune sys-
tem in order to arrest disease progres-
sion and restore physiological immune
responses without major side effects11.
Currently, several novel therapies for
lupus are in clinical trials, including
monoclonal antibodies and a B-cell tol-
eragen. If further animal studies of
anti-CD137 immunotherapy show as
much promise as this study and a fully
humanized monoclonal antibody can
be developed, then anti-CD137 should
progress to phase 1 clinical trials.
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Big-boned and skinny
Beta-blockers can reverse the effects

of osteoporosis—that’s the surprising
conclusion of a study by Shu Takeda,
Florent Elefteriou and colleagues in the
November 1 Cell. On the right is a
cross-section of a vertebra from a
mouse treated with beta-blockers, and
on the left, one from a non-treated
mouse. Beta-blockers increase the bone
mass (black) in the vertebrae and other
bones. These drugs also replace bone in
mice that have had their ovaries re-
moved to mimic the bone weakness
that occurs commonly in post-
menopausal women.

The investigators launched their research with an analysis of the weight-regulating hormone leptin. They had known from pre-
vious studies that mice lacking leptin are extremely obese—but they also have greater bone mass than normal mice. This observa-
tion has its parallel in people, as obese individuals rarely suffer from osteoporosis. The authors found that leptin’s effects on weight
are regulated independently of its effects on bone mass. A division of the sympathetic nervous system receives leptin signals in the
brain and transmits them to bone-forming cells, or osteoblasts, throughout the body.

Different types of adrenergic receptors mediate the functions of the sympathetic nervous system, which include timing the
heart beat and breathing. Indeed, β2-adrenergic receptors stud the cells in heart muscle, and β2-adrenergic agonists—beta-block-
ers—are commonly prescribed to regulate blood pressure. The authors found that osteoblasts also expressed β2-adrenergic re-
ceptors and responded to beta-blocker treatment. If the approach works in people, it could offer hope to individuals afflicted with
osteoporosis—which number about ten million in the United States alone. Currently prescribed drugs for osteoporosis arrest bone
destruction, but cannot increase bone formation and reverse the effects of bone damage.

CHARLOTTE SCHUBERT
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