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ABSTRACT

There is increasing evidence that the ovarian hormone 17f3-estradiol exerts
neuroprotection in animal models of central nervous system injury including ischemia,
brain injury and, more recently, spinal cord injury (SCI). However, the mechanisms of
estrogen-mediated neuroprotection are poorly understood. Recent epidemiological
trends suggest that there are more SCI in elderly women but the neuroprotective
potential of estrogen has not been elucidated. The objectives of this study were to
evaluate a) the effects of 17fB-estradiol on cell survival and heat shock protein27
(Hsp27) expression in SHSY5Y cells and injured rats, b) The effects of 17B-estradiol
and reproductive aging on motor function, neuronal death, and white matter sparing
after SCI. Heat stress induced Hsp27 upregulation and showed strong cytoprotective
effects on H,O, induced cell death in SHSYSY cells and this benefit was abolished by
Hsp27 antibody treatment. The basal level of Hsp27 in neonatal dorsal root ganglia was
very low, while nerve injury resulted in gradually upregulation of Hsp27. In contrast,
the expression of Hsp27 was relatively high in adult DRG and it was highly
upregulated after injury.

Two month-old or 1 year-old female rats were ovariectomized and implanted with
a silastic capsule containing 180pug/ml of 17 B-estradiol or vehicle. Complete crush SCI
at T8-9 was performed 1 week later. The Basso, Beattie, Bresnahan (BBB) locomotor
test was performed. Spinal cords were collected at 1, 7 and 21 days post-SCI and
processed for the marker of cell survival, overall cell death, white matter sparing, and
the expression of Hsp27 Hsp60 and estrogen receptor (ER). Estrogen treatment
increased white matter sparing, decreased apoptosis in both the young and middle-aged
rats. Endogenous estrogen in young group also showed neuroprotection but this effect
was not seen in middle-aged rats. Furthermore, estrogen induced the upregulation of
Hsp27 and ER in young rats. Estrogen-treated rats showed improvement of locomotor
recovery in both ages and this improvement correlated with white matter sparing. These
data demonstrated that estrogen treatment protects against SCI and strongly suggest
that older animals remain responsive to the protective actions of 173-estradiol. This is
the first report of continuous physiological dose 17p-estradiol treatment in injured
spinal cord. Data from this experiment strongly supports the protective effect of
estrogen treatment in both young and middle aged rats and provides a novel molecular
and cellular interaction between the sex hormone and Hsp27 expression in SCI model.
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