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For more than a decade the brains behind 
the Dunedin Longitudinal Study have wanted 
to find a way to include neuroimaging in the 
project. It seemed a far off possibility in the 
beginning, but now that dream is a reality, 
thanks to the new MRI facility in Dunedin. The 
primary aim of adding neuroimaging to the 
Study is to better understand how differences 
in the structure and function of the brain 
reflect an individual’s past experiences and 
help predict their mental health in the future.

Over the next two years every eligible 
participant of the study will be invited to 
spend an hour in an MRI, having the structure 
and function of their brains measured. The 
research team plans to have each study 
member go back into the machine again every 
six years so they can see what has changed 

and what has stayed the same, and how the 
changes map onto health and wellbeing.

Based on previous work, undertaken by 
Professor Ahmad Hariri of Duke University USA, 
the team hope to be able to identify whether 
someone is at risk of developing anxiety, 
depression, or impulse control disorders 
before they start experiencing symptoms. 
The theory is that if people can be identified 
early then they can receive preventative 
treatment, putting them at a much lower risk of 
developing the mental illness.

The Dunedin Longitudinal Study is a 
tremendous resource for our community. The 
addition of the MRI study stands to make an 
even greater impact upon how we identify and 
treat mental illness. 

Faces in the clouds, 
words in static 
The brain is a pattern recognition 
machine. To be able to 
differentiate important information 
from its background we have to fit 
sensory information into general 
groups; animals, faces, voices, 
movement, etc. When the brain is 
faced with random or ambiguous 
information it can misinterpret 
it and place it into a meaningful 
group. This is known as pareidolia. 
This phenomenon is why we see 
clouds in the shape of animals, 
buildings with faces, or even hear 
voices in static.

Brain in brief

Brain week programme

CONTACT INFORMATION
Brain Health Research Centre
University of Otago
PO Box 56  |  Dunedin 9054  |  New Zealand
Tel: 64 3 479 4066  |  Email: bhrc@otago.ac.nz  |  otago.ac.nz/bhrc

Supported by:

Wednesday 8 March
11am – 2pm (Weather Permitting)
Inflatable Brain in the Octagon

Friday 10 March
5.30 – 7pm
Getting Sleepy – The Reality of 
Sleep
Community House, 301 Moray 
Place, Dunedin

Saturday 11 March
10 – 11am
The brain, the control centre for 
movement and motor disorders
Hutton Theatre, Museum

11am – 12noon
Mind over Machines – we can now 
control equipment with our mind. 
How can this be?
Hutton Theatre, Museum

1 – 2pm
Reprogramming the brain 
following stroke. What can be 
achieved?
Hutton Theatre, Museum

2.15 – 3.15pm
Exercise and nutrition for  
life-long improved cognition
Hutton Theatre, Museum

10 – 4pm
Windows into the Brain
Atrium Otago Museum

Half Hourly All Day
Journey into the Brain
Barclay Theatre, Museum

Sunday 12 March
2 – 4pm
A Deeper look at Disney’s  
‘Inside Out’ the movie
Barclay Theatre, Museum

Friday 17 March
10.30am – 12noon
Nerve Endings and  
Maintaining Muscle Tone
MS Otago Rooms. 8 Baker  
Street, Caversham

I would like to give the following gift:

 $30 $100 $250 Other  $

Title: First Name: Surname:

Street address:

Suburb: Town/City:

Postcode: Ph: Email:

 My cheque is enclosed made payable to the BHRC University of Otago Foundation Trust, 

or please debit my:  Visa  Mastercard

Card number:  Expiry: /

Name on Card:  Signature:

Gifts of $5 are tax deductible. An official receipt will be issued.  
You can also donate online, account number 03 0175-0660254-00 or phone 64 3 479 4150.
Brain Health Research Centre, University of Otago, PO Box 56, Dunedin 9054, New Zealand.

 Yes, I would like to support the Brain Health Research Centre

I would like to make regular donations by 
automatic payment
Please accept this one-off gift to support 
the BHRC
Please send me information on how I can 
support the BHRC through a gift in my will
Please send a card, informing of my gift to 
brain research, given in their name to:

Thank you for generously supporting the  
Brain Health Research Centre

Brain Health
Research Centre
Te Pokapū Rangahau Hauora Hinengaro

Help us to help you
The Brain Health Research Centre has over 200 researchers all based at the University of Otago. Supporting our researchers keeps your donation in Otago 
and helps our team continue their work. There is so much about the brain that we are still finding out. Your donation helps us unlock those mysteries.

Love lessons 
from the vole

A vole is a kind of rodent. Like a mouse it is small and 
round and lives a very short life. However, there is 
something quite special about the vole. The number of 
habitats it has adapted to has resulted in over 150 different 
types of vole existing, and somewhere along the way their 
social behaviour began to shift creating a kind of sliding 
scale of bonding behaviours.

The meadow vole is promiscuous the males mate with the 
females and then go on their merry way; woodland voles 
are usually monogamous but the males do not raise the 
young; and prairie voles are monogamous with both voles 
raising young together and maintaining a strong preference 
for one another even in the face of potential new mates. 
What makes these species different? As you might expect, 
the ‘love drug’ oxytocin plays a part, however, it has an ally 
in the hormone vasopressin. The more these two hormones 
co-occur with dopamine, our internal reward signal, the 
stronger the pair-bond between voles. 

Love, it seems, is a little more complex than the release of 
a single hormone. To think we never would have known 
if we hadn’t turned our eyes toward the varied love-life of 
the vole.

Events are subject to change. For more information on these and 
other Brain Week events please visit our website:  
otago.ac.nz/BHRC

Professor Richie Poulton, Professor Cliff Abraham, and Pacific Radiology’s Dr James Fulton with the new 
MRI scanner. Photo courtesy of NeSI

Photo courtesy of Zack Johnson/Science Daily’



Thanks for reading our first newsletter of 2017. I hope that you have 
been able to take some time out over the holiday season and are 
settled in for the New Year. I also hope that you enjoy learning about 
some of the research we’ve been engaged in recently and the public 
events that are planned for the up-coming Brain Week. 

While we at the BHRC are acting locally to promote and conduct 
Neuroscience research at the University of Otago we are also 
keeping a keen eye on the global situation, well aware that the recent 
change in leadership in the US may have many implications for 
the practise of science in NZ and around the world. While one of 
the obvious effects of this change is the restriction on the free-
exchange of research and researchers that may occur as borders 
become less permeable, more concerning is the rise and promotion 
of anti-science views. This change is most overtly evidenced in 

comments made by those new to power on topics such as Evolution, 
Climate Change and Vaccination but it is also occurring insidiously 
as political discourse moves into the realm of ‘post-truth’ and 
‘alternative facts’. Science enriches our lives, serves as a process by 
which we can come to better understand our world, and has driven 
decades of improvements in health care and economic benefit. A 
slide into anti-science thinking will be at the expense of the future 
benefits that this process can bring and will markedly impoverish all 
of our lives. In the face of this, as the Society for Neuroscience has 
recently put it, ‘Standing up for science is now more important than 
ever’. In this vein, I thank you for your support!

Message from our Director
Professor David Bilkey

Magnetic resonance imaging, or MRI, is used to view the structure of the brain 
based on water distribution. Your body is made primarily out of water. An MRI 
machine creates a strong magnetic field that makes the two hydrogen atoms in 
each of the water molecules in the body ‘spin’ in the same way. When they’re 
released from that magnetic field the molecules return to their normal ‘spin’. Water 
from different tissues returns to normal at different rates and emits a signal which 
allows the MRI to make an image of the inside of the body, differentiating between 
bone, muscle, fat, and other kinds of tissue. This is called a ‘structural’ scan.

The MRI scanner can also measure the functioning of the brain (a ‘functional’ 
MRI or fMRI for short) using a ‘BOLD’ signal. Blood oxygenation level dependant 
(BOLD) contrast compares the changes in oxygenation throughout the brain 
in response to a stimulus. Your brain needs oxygen and glucose to function but 
doesn’t store it, so when an area of the brain is being used, and needs energy, blood 
flow to that area has to increase. This alters the signal received by the MRI and 
allows it to make a map of brain activity as it occurs within specific time frames.

Madeleine Kyrke-Smith, our 2016 Roche Hanns Möhler Doctoral Scholar, 
has recently returned from her trip to the Roche headquarters in Auckland. 
Madeline visited Roche to present her PhD findings, and explain her work 
into the impact of DNA on memory formation.

Memories are believed to be physically stored in the brain in patterns called 
engrams, which are located in distributed networks of cells. The idea is that if 
the cells in the engram are activated in the correct pattern they will trigger a 
specific memory. However, in order to form engrams, cells have to be able to 
develop stronger connections to other cells. They do this by a process called 
long-term potentiation. But how do our cells know when to do this, and how 
do they maintain this over time?

Throughout her PhD Madeleine tried to identify changes in our genes that 
could explain the different stages of long-term potentiation. She hoped that 
this would explain what happens in a cell to make it more connected to other 
cells for months or years. However, as can be the case in science, her results 
were not that straight forward. While the gene products she’d identified did 
appear to be involved in maintaining those cellular connections for shorter 
periods of time, they didn’t appear to be the reason cells can maintain 
connections for years. Further work will be required to reveal what does.

Madeleine Kyrke-Smith: 2016 Roche Scholar SeminarWindow into the brain: MRI

If you would like to read more about our researchers and the work they’re doing 
visit our website, Facebook page, or follow us on twitter. We publish a new article 
online every Wednesday to keep you up to date with what is happening here at the 
Brain Health Research Centre.

otago.ac.nz/bhrc   

facebook.com/BHRCDunedin  

twitter.com/brains_NZ

News in brief Online articles

Brain Games Have  
No Benefit?
A recent review of scientific studies, by Simons 
et al and published in the journal Psychological 
Science in the Public Interest, has shown that 
paying for ‘brain game’ services may not be 
worth the investment. While the games may 
improve very specific skills, such as identifying 
a single object, the improvements don’t seem to 
generalise to other areas of peoples’ lives.

If brain game services can’t help, what can you 
do to increase your brain power? The answer 
is simple: learn something new. Take up a new 
language, try a new sport, or take a new route on 
your walk to work. Once that becomes a natural 
part of your routine try something else. You 
don’t have to spend money to keep your brain 
working hard; you just have to work it. 
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Finding biomarkers for Alzheimer’s disease
A team of researchers from the Brain Health 
Research Centre and Brain Research New 
Zealand is actively working to develop a 
better way of diagnosing Alzheimer’s disease. 
The team hail from a range of departments, 
including Anatomy, Biochemistry and 
Psychology, and have been working together 
for a number of years to develop a blood test 
which can identify people with Alzheimer’s 
disease.

The researchers hope to do this by examining 
molecules in the blood called microRNA. 
They have found that several microRNA are 
altered in people with Alzheimer’s disease 
and that three in particular, when analysed 
together with a specific genetic marker, could 
accurately identify Alzheimer’s disease 86% 
of the time.

So far the test has been developed to identify 
people who have already been diagnosed 
with Alzheimer’s disease, but the team are 
aiming to extend the work to identify those 
at risk before they show signs of dementia. 
The team leader on this project, Dr Joanna 
Williams, believes that this is where the work 
needs to go in the future. “Our ultimate goal 
is to develop a blood test that would not 
only help diagnose Alzheimer’s, but could 
also spot the disease before people show 
any clinical signs,” she says, “Alzheimer’s 
begins some 10 to 20 years before it’s 
clinically diagnosed, so development of such 
a test would mean that doctors could start 
treatment for the high risk population much 
earlier than is currently possible.”

Roche scholarship 2017 awarded to Hannah Best
Hannah Best has spent the past three years in a lab trying to find 
a treatment for Batten disease and, as the recipient of the 2017 
Roche Hanns Möhler Doctoral Scholarship, has six more months to 
determine whether or not her treatments will work.

Batten disease is a group of genetic diseases which affects children. 
“The best way I could describe it,” Hannah says, “is like Alzheimer’s, 
Parkinson’s, epilepsy, and blindness all at once.” Children with Batten 
disease develop normally for the first few years of their lives, and then 
usually between 4 and 8 they begin to experience a range of symptoms 
from blindness to epilepsy to dementia before the disease kills them. It 
is incredibly rare, affecting only a handful of families in New Zealand, 
but the severity of the disease makes it impossible to ignore. 

Will the treatments work? She isn’t sure yet. Batten disease is 
believed to be caused by cells not being able to clear out waste 
products effectively. This happens all over the body, but brain cells 
are particularly vulnerable to the problems this causes. Hannah’s 
treatments target this specific problem, forcing each cell to work 
harder to clear out waste. They were the best treatments for cells 
grown in a petri dish, but that doesn’t mean that they’re guaranteed 
to work in a fully-formed body. That’s for the next chapter in  
this story.

By the end of August she expects to have her results completed, and 
that information stands to tell her a huge amount about this rare but 
devastating disease.

Dr Joanna Williams (centre left) and her dedicated research team.

While Madeleine didn’t find what she had predicted, this 
work has revealed a crucial piece of the memory puzzle.
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