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Suicide is a puzzle. Fewer than 10% of peopie with depression attempt suicide, and about
10% of those who kill themselves were never diagnosed with any mental-health condition. Now, a
study is trying to determine what happens in the brain when a person attempts suicide, and what
sets such people apart. The results could help researchers to understand whether suicide is driven
by certain brain biology — and is not just a symptom of a recognized mental disorder.

The project, which launched last month, will recruit 50 people who have attempted suicide in
the two weeks before enrolling in the study. Carlos Zarate, a psychiatrist at the US National
Institute of Mental Health in Bethesda, Maryland, and his colleagues will compare these people’s
brain structure and function [ 7 ] that of 40 people who attempted suicide more than a year
ago, 40 people with depression or anxiety who have never atternpted suicide and a control group
of 40 healthy people. In doing so, ( & ).

Zarate’s team will also give ketamine, a psychoactive ‘party drug’, to the group that has
recently atternpted suicide. Ketamine, which is sometimes used to treat depression, can quickly
arrest suicidal thoughts and behaviour — even in cases when it does not affect other symptoms of
depression. The effect is known to last for about a week. To some researchers, such findings
suggest that ketamine affects brain circuits that are specific to suicidal thinking. But John Mann, a
psychiatrist at Columbia University in New York City, says that (¥ ). “They’re part of the
person, they’re a trait,” Mann says. “They just get more important when the person gets ill.”

Written in the genes?

There is evidence that genetics influences a person’s suicide risk. For instance, (9 ).

Fabrice Jollant, a psychiatrist at McGill University in Montreal, Canada, suggests that this
genetic influence is related to impulsivity and flawed judgement, rather than a specific mental
illness. He has found that close relatives of people who killed themselves were more impulsive
than a contro! group when playing a gambling game designed to test decision-making. “It seems
that this is something transmitted,” Jollant says.

Other researchers are seeking aybiomarkers that would allow clinicians to spot people most
at risk of suicide. Alexander Niculescu, a psychiatrist at Indiana University in Indianapolis, and
his colleagues have identified a set of six genes whose expression is altered in the blood of people
who have killed themselves. The team has found that combining these biomarkers with data from
an app that tracks mood and risk factors can predict, with more than 90% accuracy, whether
people with bipolar disorder or schizophrenia will eventually be hospitalized for a suicide attempt.

And Mann is using positron emission tomography to track the best-studied biomarker, for
the signalling molecule serotonin, in the brains of people who have attempted suicide. Their
altered serotonin patterns are similar to those seen after death in the brains of those who have
killed themselves, says Mann. Although serotonin levels are altered in people with depression,



Mann has found differences between people who attempt suicide and those who are depressed but
have no history of suicide attempts. He has also shown that serotonin levels are altered to a greater
degree in those who make more serious suicide attempts — such as taking an entire bottle of
painkillers —[ 1 ).

Ethical challenges

Researchers hope that a better understanding of the biology underlying suicide will lead to
more effective treatments for suicidal impulses. But studies such as Zarate’s present difficult
logistical and ethical challenges. Researchers must consider whether a person who has just
attemnpted suicide can make informed decisions about whether to participate in research.

Michael Minzenberg, a psychiatrist at the University of California, San Francisco, knows
these concemns all too well: he studies suicidal people with schizophrenia. Many of these people
struggle with basic life skills, such as keeping a job or finding housing. “They’re a challenging
group to treat, (g,let alone to study,” Minzenberg says.

He and other researchers who study suicidal people say that they treat them with special care
— and that cythe overall benefits of such studies outweigh any risks. “In most clinical trials,

people at high risk of suicide are excluded, so we don’t know how to treat them,” Jollant says.
“We need to assess this population, not just say ‘exclude them from tnals’.”
hitpi/www.nature.com/news/brain-study-seeks-roots-of*suicide-1.18870?WT.mec_id=FBK_NatureNews (—# %)

Brain study seeks roots of suicide by Sara Reardon. Reprinted by permission from Macmillan Publishers Ltd:
nature, 25 November 2015, copyright 2015
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(1) A study on the brains of people who have attempted suicide could be useful in clarifying

whether a cause of suicide lies in brain biology.

(2) The study led by Zarate involves analyzing the brain structure and function of people who

killed themselves because of a mental disorder.

(3) Although ketamine doesn’t treat any symptoms of depression, it can affect brain circuits of

people who have suicidal thoughts and behaviour.

(4) According to Jollant, what contributes to a greater risk of suicide is a person’s inherited

impulsivity and defective decision-making.

(5) Jollant suggests that people at high risk of suicide should not be included in clinical trials

because there is no knowing how to treat them.
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Anti-ageing pills are no longer drugs of the future-—the first trial in people could begin as
early as next year. Last month, the scientists behind the trial began talks with the US Food and
Drug Administration to hammer out the practicalities. The trial aims to test whether a diabetes
drug called metformin also delays death and age-related conditions such as heart disease, cancer
and mental decline. It would be the first time a medicine has been tested specifically for delaying
ageing in a human trial. “It’s groundbreaking,” says Sue Peschin of the US-based non-profit
organisation the Alliance for Aging Research. “It’s significant that the FDA has opened their
doors to researchers about the idea.”

For a long time the field of lifespan extension has had a flaky reputation, with most of the
ideas mooted being either unappealing or impractical, such as near-starvation diets or somehow
lengthening the tips of our chromosomes.

Drug regulators do not even officially recognise ageing as a condition in need of treatment,
which could make it hard to get medicines approved. But this isn’t an insurmountable problem
and repurposing an existing drug could help, because we already have long-term safety data.
Metformin has been used to treat type 2 diabetes for decades. That means the researchers could go
straight to large-scale testing in people. New drugs typically have to be tested on animals first and
then small groups of people. This one aims to follow 3000 people in their 70s for five years, and
positive results should be enough for the FDA to ajapprove it, says lead researcher Nir Barzilai
of the Albert Einstein College of Medicine in New York.

The chief hurdle is a lack of funding, to the tune of $50 million. The American Federation for
Aging Research is supporting the planning stages, and the team is in talks with several potential
backers, including the US National Institutes of Health, so Barzilai is confident. “We have interest
from multiple sources, so one way or another this trial is going on,” he says. After all, if the drug
is approved, there is likely to be huge ¢gydemand for it.

After meeting with the FDA in June, Barzilai says the regulator had only “minor suggestions”
and was supportive in principle. The trial does not actually need FDA permission to go ahead, but
talking to the agency now means it can be designed to smooth the path to licensing later on. To
begin the trial, all Barzilai needs is the go-ahead from the various ethics committees involved. He
says this should be relatively easy as metformin is seen as such a safe drug. The compound helps
people with diabetes by reducing how much glucose the liver makes. Its most common side
effects are nausea and diarrhoea, but these can be lessened by raising the dose slowly and taking it
with meals.

Interest in metformin’s possible anti-ageing effects arose because diabetics taking the drug
have lower rates of cancer and heart disease and, in one study, lived 15 per cent longer than
people without diabetes. The explanation is unclear as the compound has multiple effects on cells

but one theory is that it mimics the effects of calorie restriction, which delays ageing in many




animals. When ( % ), ( v ),and { 5 ).

The proposed metformin trial is not the only sign of progress in the anti-ageing field. This
month a trial in dogs is due to begin of a drug called rapamycin. This is already used in people to
suppress the immune system, for example, after an organ transplant, but at lower doses it may also
mimic calorie restriction. Unusually, the study’s subjects are not lab animals but middle-aged pet
dogs, partly to reduce the time and expense of a trial involving large, long-lived animals. Team
member Matt Kaeberlein of the University of Washington in Seattle thinks that dogs could gain
an extra two to five years of life. The work will likely be popular, Peschin says: “It’s going to
have a warm and fuzzy effect that mice studies simply don’t have” —which may help attract
money for follow-up work.

According to Richard Faragher of the University of Brighton, UK, who researches the
mechanisms of ageing, another recent boost to the field has been the arrival of drug giant Novartis.
Last year the fimm reported results showing an anti-ageing effect in a drug called everolimus,
which works in a similar way to rapamycin. It was a trial of the medicine’s ability to enhance
older people’s response to flu vaccination—which it did—but it also suggests that the drug could
prolong life by reducing the normal decline of the immune system with age. Faragher thinks
Novartis’s involvement shows anti-ageing is a field to be taken seriously. “We are not trying to be
immortal,” he says. “All we are trying to do is make sure that we have some extra years without
disease.”

Clare Wilson “The age of the longevity drug”, NewScientist, 11 July 2015 (—Eei%)

The age of the longevity drug by Clare Wilson, NewScientist, 11 July 2015 (¢) 2015 Reed Business Information - UK.
All rights reserved. Distributed by Tribune Content Agency
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(1) cells shift into energy-conserving mode
(2) food is scarce

(3) this seems to have knock-on effects on lifespan
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Learning changes the brain because it can rewire itself with each new stimulation,
experience, and behavior, Scientists are unsure precisely how this happens, but (7:t___ )
have some ideas what happens. (-f : F___ ), some kind of stimulus to the brain starts the
process. It could be internal or it could be a new experience, like solving a jigsaw puzzle.
Then, the stimulus is sorted and processed at several levels. Finally, there’s the formation of
a potential memory. That simply ("7 : m___ ) the pieces are in place so that the memory can
be easily activated. As educators, it’s well (-_: w___ ) our time to understand the basics of
these steps. It may give us some useful insights into how (-:s___ ) leamn.

To our brain, we are either doing something we already know how to do (F:0___ )
we are doing something new. If we are (¥F: r__ ) an earlier learning, there's a good
(7: c___ ) the neural pathways will become more and more efficient. Washington
University School of Medicine researchers discovered that while many areas of the brain
will “light up” on a PET scan when a new task is initiated, the brain “lights up” less and .is
used less the better the task is learned. Novices use (%7: m___ ) of their brain, but they are
less efficient at how they use it. This quality illustrates how quickly our brain adapts and
rewires itself.

While exercise is doing what we already know how to do, stimulation is doing
something new. Seeing a new movie, listening to new music, singing a new song, visiting a
new place, (2:s___ ) a new problem, or making new friends can all stimulate the brain. As
long as it’s coherent, this novel mental or motor stimulation (: p___ ) greater beneficial
electrical energy than the old-hat stuff. This (3~: i___ ) is converted to nervous impulses.
They travel to extraction and sorting stations like the thalamus, located in the middle of the

brain.

Eric Jensen, Teaching with the brain in mind (—3&E)

Republished with permission of Assn for Supervision and Curriculum Development , from Teaching with
the brain in mind by Eric Jensen, 1998 ; permission conveyed through Copyright Clearance Center, Inc.
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