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Fellowship Project: Elucidating the role of brain inflammation following traumatic injury: A clinical and experimental approach
Traumatic brain injury (TBI) is the leading cause of morbidity and mortality in those under the age of 45 living in industrialized and developing countries. Despite its impact on society, TBI remains a silent global epidemic. Up to 70% of TBI patients are victims of road traffic incidents. Only in 2004 the World Health Organisation, stated that by 2020 road traffic accidents will reach the top three leading causes of the global burden of disease, ahead of HIV and tuberculosis. Regardless of this disquieting statistic, the recognition of TBI as a social burden needs to be emphasized. In Australia alone the life time cost for the care of moderate and severe TBI victims is estimated around 8 bill AU$ in 2008 alone. Sadly, there are no efficacious therapies for head injury and clinical management mostly relies on surgical and intensive care. However, these treatments cannot reduce the devastating physical, psychological and social consequences of TBI. The scientific research in the field of TBI is a relatively new area emerging within the past two to three decades. Although extensive studies on humans and animal models have clarified fundamental aspects of the pathophysiology of TBI, all pharmacological strategies experimented so far have failed the clinical translation. The next evident step is to explore further the complex cellular and molecular mechanisms which exacerbate initial brain damage to understand their interaction to then establish effective pharmacotherapy. The ideal approach for future research is to combine animal with patient studies to fully elucidate the pathogenesis of TBI, before pharmaceutical trials can take place. 

Aims: 
This fellowship aims at consolidating Cristina’s role as leader of the neurotrauma research group of the National Trauma Research Institute (NTRI). It will ensure the continuity of the numerous projects developed in Cristina’s laboratory to expand knowledge on the pathophysiology of TBI and the specific roles of brain inflammation. Long term, the information of basic research studies applied to animal models and cell culture will be utilised as the underlying basis for clinical trials to be conducted in conjunction with the Intensive Care Unit of the Alfred Hospital. 
This fellowship will focus on 8 studies, which will collectively investigate in detail the cerebral inflammatory response following TBI. The key aim of these projects is to identify factors that can lead to the attenuation of the cerebral inflammatory response which may result in improved tissue repair and neurological function following TBI. 

Project 1 – Cell Apoptosis

To elucidate relationship between inflammation and cell death after TBI in mice

Project 2 – Chemokines in TBI mice

Chemokines as potential regulators of immune factor expression

Project 3  – Chemokines in cultured cells

To further explore the ability of chemokines in modulating cytokine synthesis using astrocyte cultures isolated from mouse brain

Project 4 – Neurogenesis: Pilot Project

Characterise neurogenesis in mouse brain following TBI.

Project  5 – Therapeutic Strategies

Administration of neuroprotective compounds in animal models of TBI

Project 6 – TBI and Hypoxia

Investigate the effects of diffuse TBI combined with post-traumatic hypoxia on rat brain inflammation, metabolism and injury marker release.

Project 7 – Inflammation in human TBI 

Elucidate whether diffuse and focal brain injury, each with individual patterns of tissue damage, trigger selective immune responses in the brain.

Project 8 – Markers of Brain Injury in Humans
Similar to Project 7, in this study we validate the potential use of specific CNS proteins as markers of brain damage. Increased concentration of these proteins should reflect a more severe head injury and worse outcome

Feedback on the Fellowship from Maria Cristina Morganti-Kossmann:
“It has been a privilege to be the first and only TAC Senior Research Fellow over the past 3 years. I have truly enjoyed being offered this unique opportunity which allowed me to consolidate my scientific career and my multiple roles as a group leader and Associate Director of Basic Research of the NTRI. During this period I have been able to finalise several projects most of which have been published in 2010. With 9 accepted publications, this has been in fact one of the most productive years of my entire career. I have been able to mentor a number of Honours and post-graduate students who have successfully completed or advanced their research programs. It has been a true pleasure to stimulate their participation in national and international conferences where these young scientists had the opportunity to establish their reputation in the field of neuroscience and indirectly my international recognition, thanks to their hard work. I have seen some of them growing and move to renowned laboratories where they are pursuing their passion in neurotrauma research which was firstly introduced under my leadership…. 
I have been able to establish a large number of collaborations that have widened my scientific horizon adding unique elements to studying the pathophysiology of TBI. The TAC has been a true supporter not only for the financial aspect of my fellowship but also for my scientific growth.”
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ALWIS DS, COLEMAN HC, PARKINGTON HC, ZHANG AM, MORGANTI-KOSSMANN MC, EDWIN B, YAN EB. Diffuse traumatic axonal injury induces sensorimotor deficit, memory loss and hippocampal axonal hyperexcitability. Trauma Melbourne; 2009 November 20-21, Melbourne, Australia.
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SEMPLE B, BYE N, ZIEBELL J, MORGANTI-KOSSMANN MC. Deficiency of the chemokine receptor CXCR2 attenuates neutrophil infiltration and lesion volume following closed head injury. Australian Neuroscience Society/Australian Physiological Society Meeting; 2010 February-March 31-3, Sydney, Australia.
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NHMRC GRANT AWARD 2009

A Project Grant was awarded in 2009 by the NHMRC, ID 606711. CIA, Harald Schmidt, CIB MC Morganti-Kossmann, CIC Kirstin Wingler, CID Melanie Armitage. Title: ROLE AND MECHANISM OF NADPH OXIDASE IN ISCHEMIC STROKE AND NEUROTRAUMA. Duration 3 years, total amount: $560,250.

TAC/TAC Grant Award 2010

A Project Grant was awarded in 2010 by the TAC. CIA MC Morganti-Kossmann, CIB N Bye. Title: Enhancing the production of new neurons to promote neurological recovery following traumatic brain injury. Duration 3 years, total amount $506,000

