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Exploring sex differences in regulation of brown adipose tissue
activity: A focus on the brain.

Abstract:

Brown adipose tissue (BAT) is present in animals and humans and this
tissue has the unique ability to burn lipids to generate heat. Upon
certain stimuli, white adipose tissue (WAT) can also gain BAT-like
properties. Activation of BAT and ‘browning’ of WAT are considered
very promising tools to correct obesity and its associated metabolic
disorders such as cardiovascular diseases (CVD). Multiple studies
show that compared to men, women have more active BAT or ‘brown’
WAT and lower CVD incidence.

A recent study showed that the female sex steroid estradiol induces
BAT activity mainly via effects on the hypothalamus, but the exact
mechanisms and consequences of this estrogen-CNS-BAT system are
largely unknown. Also, a possible differential role of the CNS in control
of male and female BAT has not been studied.

Cold exposure activates BAT, a process mediated by the CNS. Thus,
differences in cold sensitivity might result in differences between male
and female BAT. We recently found that women sense cold at higher
temperatures than men: females start shivering at higher temperatures
than men.

The general aim of this research proposal is to untangle the complex
interplay between sex steroid hormones, CNS and BAT.

For this project, we will study male and female mice with modifications
in their sex steroid hormone content and/or sex steroid hormone
receptors. In some studies, mice will receive injections with sex steroid
hormones in the CNS or in the periphery. Denervation of the BAT
depot will be a tool to study the direct CNS-BAT interaction. All mice
will be studied under various housing temperatures in metabolic cages
to assess energy expenditure.

Another part of the project is a human study in which we will determine
the association between thermosensitivity and BAT activity in men and
women. For this, we will determine BAT glucose uptake of individuals
at a temperature close to their shivering temperature.

Altogether, this project will teach us why females have more active
BAT and what the role of the CNS is in this. All this will, in the end,
provide knowledge that is required to develop novel treatments to
activate BAT and improve metabolic health.
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Requirements of
candidate:

Master degree: Yes

Background:
We are looking for a candidate who is acknowledged with basic
laboratory skills such as real-time PCR, Western blotting and
histology. The candidate is willing to work with animals. Although we
prefer a candidate who has experience with animal work, this is not a
prerequisite.

IELTS Grade: 7.0 (minimal 6.0 per component)
or
TOEFL: 100 (minimal 20 per component)

Supervisor
information:

Dr. A. Grefhorst
a.grefhorst@erasmusmc.nl
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