Effects of insulin on TNF-α-induced endothelin-1 production from human glomerular endothelial cells
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INTRODUCTION

RESULTS

PREECLAMPSIA

OBESITY

• Pregnancy-specific syndrome characterized by newonset hypertension and proteinuria after 20 weeks of
gestation.
• Leading cause of maternal and prenatal morbidity
worldwide, complicating 3-6% of all pregnancies.
• Pathophysiology is unclear, but the placenta has been
indicated as the central culprit.
• The prevalence has risen 40% in the past decade due to
the increase in the prevalence of risk factors like obesity.

• Circulating metabolic factors mediate obesity-induced
cardiovascular disease and hypertension. It is not known
if these factors link obesity to the development of
preeclampsia.
• Increase in insulin, FFA, LDL:HDL, and
leptin resistance
• Circulating levels of insulin increase with increasing
body mass index (BMI) measured at mid-gestation

• Increasing doses of TNF- α elicit corresponding
increases in endothelin-1 production in human
glomerular endothelial cells.
• In contrast to the hypothesis, obese levels of insulin
alone did not increase basal endothelin-1 production,
not did it exaggerate TNF-α-induced production of
endothelin-1.
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Figure 1. Development of preeclampsia.

TNF-α
• TNF levels are increased in the circulation of
preeclamptic women and rats with placental ischemia.
• TNF blockade significantly attenuates placental ischemiainduced hypertension in rats.
• TNF is a potent stimulus for endothelin-1 production
from endothelial cells, and TNF-induced hypertension in
normal pregnant rats is prevented by blocking ET-1
signaling.
• TNF levels are increased to an even greater extent in
placentas from obese versus lean preeclamptic women.
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OBJECTIVE
To determine if high insulin levels exaggerate TNF-αinduced endothelin-1 (ET-1) from human glomerular
endothelial cells.

MATERIALS AND METHODS
• Human glomerular endothelial cells were grown in
standard media in T75 flasks until 70% confluent, then
seeded into 6 well plates and again grown to 70%
confluence. The cells were serum starved for 48 hours
to synchronize cell cycles.
• Treated for 8 hours with:
• 0, 1, or 10 ng/mL TNF-α
• ± 20 µU/mL human insulin (obese levels)
• Endothelin-1 in the media was quantified using an
enzyme-linked immunosorbent assay (ELISA). The
cells were homogenized to normalize the endothelin-1
results to total cellular protein content.
• Statistically significant data have a p-value greater than
0.05.

CONCLUSIONS
• These data, in combination with in vivo laboratory data,
suggest that placental ischemia-induced increases in
circulating TNF-α induce increases in renal endothelin-1
that elicits elevations in maternal blood pressure.
• Under these in vitro conditions, glomerular endothelial
cells are protected by preventing obese levels of insulin
to induce TNF-α increases in renal ET-1 levels.
• Possible mechanisms:
• Insulin has been shown to stimulate nitric
oxide production, which attenuates ET-1
production.
• sFlt-1, which targets and reduces nitric oxide
bioavailability, is increased in response to
placental ischemia in vivo.
• sFlt-1 could uncover the ability of obesityrelated metabolic factors to exaggerate renal
ET-1 and maternal blood pressure.
• Obese women, who have endothelial dysfunction prior
to pregnancy, may have an increased prevalence of
preeclampsia because of failure to upregulate
mechanisms protecting against exaggerated ET-1
production.

Figure 3. Endothelin-1 production after incubation in various
concentrations of TNFα in the presence or absence of insulin
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