
 

 

http://researchspace.auckland.ac.nz
 

ResearchSpace@Auckland 
 

Copyright Statement 
 
The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand).  
 
This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 
 

• Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

• Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

• You will obtain the author's permission before publishing any 
material from their thesis. 

 
To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback
 

General copyright and disclaimer 
 
In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form. 

http://researchspace.auckland.ac.nz/
http://researchspace.auckland.ac.nz/feedback


Microglial Activation and Inhibition:

Imptications for Neurodegeneration

Hannah Mary Gibbons

A thesis submitted in partial fulfilment of the requirements for the degree of Doctor of

Philosophy, Faculty of Medicine and Health Science, The University of Auckland,2004



Abstract

Accumulating evidence over the past 20 years has indicated that the brain has an endogenous

immune system, mediated at the local level predominantly by microglial cells. The primary

role of an inflammatory response is to protect the host against a foreign stimulus, remove

damaged cells and to initiate repair and regeneration of damaged tissue. However, it has

become increasingly evident that this inflammatory response, in addition to its role in host

defence and repair, can exert detrimental effects in the central nervous system (CNS).

Neuroinflammation, as this response is now commonly known, has been implicated in the

pathogenesis of many neurodegenerative diseases. Microglia, the resident macrophage of the

brain, play a central role in sustaining this inflammatory response through the release of pro-

inflammatory and potentially cytotoxic mediators. Hypothermia is neuroprotective, and these

properties are thought to be mediated, in part, by the suppression of microglial activation.

The BV-2 microglial cell line was used to investigate the mechanisms involved in the

activation and inhibition of microglia. Lipopolysaccharide (LPS)-induced activation of BV-2

cells led to the up-regulation of inducible nitric oxide synthase (iNOS) and cyclooxygenase

(COX)-2, the release of inflammatory mediators such as nihic oxide (NO), prostaglandin

(PG)-E2, interleukin (IL)-6 and tumour necrosis factor (TNF)-o, and a change to a phagocytic

phenotype. This response was mediated by the initiation of signal transduction pathways that

culminated in transcription and translation of the inflammatory genes. Hypothermia (33"C)

caused complete suppression of iNOS and NO whilst displaying little or no effect on IL-6 and

TNF-o respectively. ln contrast, LPS-induced COX-2 expression and PGEz release was

super-induced in response to hypothermia. A co-culture model of neuroinflammation was

developed to investigate microglial-neuronal interactions. LPS/interferon (IFN)-1 activated

BV-2 cells required direct contact with SK-N-SH neuroblastoma cells to elicit a cytotoxic

phenotype. Hypothermia and the selective iNOS inhibitor S-methylisothiourea (S-MT)

protected against this BV-2-induced SK-N-SH cell death, strongly implicating NO as the

major candidate molecule in microglial-induced neuronal cell death.

Thus, microglial activation sustains the chronic inflarrmatory response in the CNS and in

doing so contributes to further neuronal death. Inhibition of the detrimental facets of

microglial activation may provide some protection against neurodegeneration.
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