
 

 

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


ARffiC(Nffi ,.CARTII.^A,GE

Wayne Anthony Hing

,{ thesis submitted inp.artial fulfilnentof *re
requlreulerrts fory the degree oJ Doe.torate oI P, hiloophy,

The University of Aucklhnd, 2003,

IN



ABSTRACT
This study examined the behaviour of articular cartilage chondrocytes and the role
of the pericellular microenvironment in modi$ring cellular behaviour during
dynamic loading events. While the structural composition and metabolic function
of the chondron have been examined previously, little is known about its
physiology. Consequently, it was hypothesised that 'the chondroryte behaves
dynamically within the chondron microenvironment, and that the
microenvironment plays a critical role in minimising the volume regulatory
activity required to maintain the health of the chondrocyte throughout the
physicochemical changes associated with the loading rycle.'

Four research objectives addressed the hypothesis. The first was to develop an
environmental perfusion chamber and experimental protocols for dynamic
imaging of articular chondrorytes in uitro and ex aiao using time-lapse video
microscopy. The system developed, which was composed of a chamber and
unique complimentary heating system, enabled temperature control, media
perfusion and variable delivery of environmental factors, over long imaging
periods without fluctuations in focus or loss of cell viability.

Secondly was to examine short and long term behaviour of chondrorytes cultured
in agarose gel, alginate beads and vibratome prepared explants. The results
showed dynamic activity of rytoplasmic organelles, constant changes in position
of the chondrocyte within the microenvironment and cellular secretory events that
influenced its organisation. Unique information regarding these biological
responses will be vital for future research.

Thirdly was to examine the role of the microenvironment and its territorial and
interterritorial matrices in volume regulation of intact tissue. The
microenvironment occupies a critical position between the bulk of the cartilage
matrix involved in load bearing deformation and physical changes and the
chondrocyte, which attempts to minimise its volume regulatory response while
maintaining active metabolic management of the matrices.

Fourthly was to examine the role of the microenvironment in volume regulation
isolated chondrocytes. Its robust structure appears responsible for physical and
chemical protection of the chondrocyte. This study provided the first evidence
that the microenvironment can influence the volume regulatory response of the
chondrocyte. The composition and integrity of the microenvironment influence
the ability of the chondrocyte to respond to osmotic challenge and the intact
microenvironment functions efficiently in vivo to minimize the exposure of the
chondroryte to dynamic osmotic challenges that could compromise function.
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