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Abstract

It has previously been shown that mice lacking interleukin-6 (IL-6) develop mature onset
obesity. The weight-suppressing effects of IL-6 have been assumed to be exerted at a central level, as
supported by the fact that ICV- injections, but not peripheral injections of IL-6, increases energy expenditure
and decreases body fat in rodents.

Glucagon-like peptide-1 (GLP-1) is an incretin derived from the transcription product of the
pro-glucagon gene. It is rapidly degraded by the enzyme dipeptidyl peptidase-4 (dpp-4) and has a very short
half-life in serum. Consequently, to study the effects of GLP-1 on obesity and other metabolic parameters, GLP-
1 analogues that are less easily degraded by dpp-4 with have been useful. One such analogue is Exendin-4 (Ex-
4), first found in the saliva of the gila monster, a lizard. Ex4 has been used clinically as a treatment for diabetes
type 2. In some patients Ex-4 and other long-acting GLP-1 analogues also promotes moderate weight loss, but
the mechanisms for this action has been essentially unknown.

Tanycytes are specialized glial cells located mainly at the bottom of the third ventricle wall.
They have processes that reach deep into the parenchyma of the hypothalamus, reaching into the ARN and the
median eminence. These cells have been proposed to act as gatekeepers, regulating which substances that
passes into the brain parenchyma and which that do not. It has recently been shown that tanycytes regulate
the transport of leptin into the brain.

The aim of this thesis has been to investigate possible interactions between IL-6 and GLP-1 in
the CNS. Using immunohistochemistry, we aimed to map the location of the IL-6 receptor-a (IL-6R a) in the
brainstem as well as investigate its possible co-localization with GLP-1. Furthermore, we aimed to elucidate

whether the weight-suppressing effects of Ex4 are dependent on IL-6. We also aimed to find out whether GLP-1
can act as an anti-obesity agent in the parabrachial nucleus (PBN). Finally, we sought to determine whether
tanycytes express IL-6Ra, making them candidate cells for transport of IL-6 from cerebrospinal fluid further into
the brain.
We found that IL-6 as well as interleukin-1 (IL-1) appears to act as downstream mediators of
GLP-1 in the hypothalamus and brainstem. Aministration of blocking antibodies against the receptors of these
cytokines lead to an attenuation of the effect of Ex4 on food intake and body weight. To expand upon these
findings, we also show that the GLP-1 neurons present in the nucleus of the solitary tract (NTS) of the
brainstem contain IL-6Ra. By using electrophysiology, we were able to show that this population of cells
responds to IL-6 by and influx of ca’™.

Our studies of the PBN showed that direct GLP-1 receptor stimulation with Ex4 led to a
decrease in food intake and body weight of rats. We also found that projections from GLP-1 neurons in the NTS
reach cells in the PBN. A sizeable portion of these cells in the lateral PBN (IPBN) stain positively for calcitonin
gene-related peptide (CGRP). In mice, studies have shown that stimulation of the CGRP neurons leads to a
reduction in food intake. It is thus possible that GLP-1 and CGRP influence each other.

Finally, using immunohistochemistry we found that IL-6Ra is indeed present on tanycytes. This
leads to a possible way for CSF-IL-6 to influence appetite-regulating centers in the brain, such as the arcuate
nucleus.

Taken together, our findings show that IL-6 and GLP-1 influence each other in some of the
important appetite-regulating centers of the brain.
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