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NON-TECHNICAL SUMMARY

Defining the molecular mechanisms underlying
neonatal brain injury

Project duration

5 years 0 months

Project purpose

(a) Basic research
(b) Translational or applied research with one of the following aims:

(i) Avoidance, prevention, diagnosis or treatment of disease, ill-health or abnormality, or
their effects, in man, animals or plants

Key words

neonatal brain injury, biomarker, therapy, mitochondria

Animal types Life stages

Mice Embryo and egg, Neonate, Juvenile, Adult, Pregnant adult

Retrospective assessment
The Secretary of State has determined that a retrospective assessment of this licence is required,
and should be submitted within 6 months of the licence's revocation date.

Reason for retrospective assessment

This may include reasons from previous versions of this licence.
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Outputs from this project are likely to be in the form of new data, publications and potentially new 
collaborations. We will be investigating the basic biology underpinning the injury, focussing on 
mitochondria, which are structures contained within all brain cells which provide the energy required for 
cell survival and which are susceptible to damage following birth asphyxia. Using these data to 
subsequently focus on translational science, we will use a combination of techniques to identify 
processes that are targets of the injury and which can report on the extent of the injury. In pursuing 
both avenues, we will provide basic and translational information to colleagues working in the fields of 
mitochondrial biology, cell biology and neonatal brain injury. We will make our data available via 
recognised routes e.g. publications, conferences and uploading of datasets to recognised repositories. 
If applicable, we will also consult with technology transfer colleagues to pursue any therapies in 
collaboration with pharmaceutical companies.

Who or what will benefit from these outputs, and how?

Hypoxic-Ischaemic Encephalopathy (HIE; a consequence of asphyxia during birth) moderately or 
severely affects 750,000 babies worldwide per year. In the most wide-ranging study available, it is 
estimated that neonatal HIE was associated with 2.4% of the Global Burden of Disease. Therapeutic 
hypothermia is the only treatment available, which improves outcome for only 1 of each 7 infants 
treated; there is a critical unmet need as 28% of babies with HIE will die, and 24% will develop lifelong 
neurocognitive impairment. 

This project has three objectives i) to characterise mitochondrial dysfunction and impaired 
mitochondrial dynamics following HI, ii) to investigate a novel biomarker that would help to rapidly 
assess infants for enrolment into the therapeutic hypothermia protocol (within the 6h cutoff window 
after birth), and iii) to investigate the molecular mechanisms of neonatal brain injury to identify potential 
avenues for treatment.  

Short term (approx. 3 years), the basic cellular science outlined in the project will be of substantial 
interest to all researchers in the field of brain development and mitochondrial biology. 

Medium term (approx. 5 years), we will provide evidence of a novel biomarker to be used for defining 
injury severity and prognosis. In addition, we will also identify potential therapies through repurposing 
existing drugs or developing novel mitochondria-based interventions.

Longer term (> 5 years), and most importantly, the success of our project will facilitate development of 
a point-of-care device for rapid evaluation of brain injury severity as well as drug candidates for clinical 
trial. We hope our research will make long-lasting improvements in the lives of significant numbers of 
babies and their families who suffer the devastating consequences of birth asphyxia.

How will you look to maximise the outputs of this work?

We will maximise the outputs of this work in a number of ways, building on our previous experience. 
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Species and numbers of animals expected to be used

Mice: 2360

Predicted harms
Typical procedures done to animals, for example injections or surgical procedures, including
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rarely lasts beyond the duration of the hypoxia and if so, will be resolved within 1h of completing the
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made to the protocol.

What steps did you take during the experimental design phase to reduce the number of animals
being used in this project?

We have used the Experimental Design Assistant to generate experimental procedure numbers and 
have taken the advice of the RVC Chartered Statistician. We will also use mice of both sexes in pilot 
studies, and where there are no discernible differences in the outcomes, data will be pooled to reduce 
the number of mice required. If the conditions of the pilot studies are unchanged, these data will be 
incorporated into the main study.

What measures, apart from good experimental design, will you use to optimise the number of
animals you plan to use in your project?

Through a collaboration, we intend to use computational modelll
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