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Please continue gn separate sheet(s) in similar format or download a submission form from www.gw.govt.nz/regional-plan-review

Attendance and wish to be heard at hearing(s)
I'We do wish to be heard in support of my/our submission at hearings
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Note: This means that you wish to speak in suppart of your submission at the hearing{s}

Ij/l/We do not wish to be heard in support of my/our submission. Note: This means that you cannot speak at the hearing. However, you will stil! retain
your right to appeal any decision made by the Wellington Regional Council to the Environment Court
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Trade competition

If others make a similar submission, | will consider presenting a joint case with them at a hearing.

[Cross out this shaded section if you could not gain an advantage in trade competition through this submission}
l/iwe could not gain an advantage in trade competition through this submission
I/we could gain an advantage in trade competition through this submission

lfwe am/am not directly affected by an effect of the subject matter of my submission that:
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{b} does not relate to trade competition or the effects of trade competition.
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Public noticed published 31 July 2015

greater WELLINGTON
REGIONAL COUNCIL'
Te Pane Matua Taiac

Pursuant to Clause 5 of the First Schedule of the Resource
Management Act 1991, Wellington Regional Council gives public
notice that it has prepared a Proposed Natural Resources Plan for
the Wellington Region.

The purpose of the Proposed Natural Resources Plan for the
Wellington Region is to identify outcomes for the management of
natural and physical resources and to put in place processes and
methods (including rules) to achieve the purpose of the Resource
Management Act 1991. The Proposed Natural Resources Plan for the
Wellington Region is a combined Regional and Coastal Plan and once
operative will replace the existing Regional Plans (Regional Coastal
Plan, Regional Air Quality Management Plan, Regional Freshwater
Plan, Regional Plan for Discharges to Land and Regional Soil Plan).

All rules within the Proposed Natural Resources Plan for the
Wellington Region have immediate legal effect,

A copy of the Proposed Natural Resaurces Plan for the Wellington
Region and the Section 32 Reports are available for public inspection
during normal working hours at:
o The offices of the Wellington Regional Council at;
o Shed 39, 2 Fryatt Quay, Pipitea, Wellington 6011
o 34 Chapel Street, Masterton 5810
o The head offices of the District/City Councils in the Wellington
Region
o All public libraries in the Wellington Region
s The Wellington Regional Council website hitp:/fwww.gw.govt.
nz/Regional-plan-review/

A copy of the Proposed Matural Resources Plan for the Wellington
Region and the Section 32 Reports can be downloaded from the
Wellington Regicnal Council website or a USB can be obtained free
of charge by contacting the Hearings Officer on 04 384 5708 / 0800
496 734 or by emailing Regionalplan@gw.govt.nz. Paper copies of
the Proposed Natural Resources Plan for the Wellington Region and
the Section 32 Reports are available for purchase from the offices of
the Wellington Regional Council at the above addresses.

Please contact the Hearings Officer on 04 384 5708 / 0800 496 734
or Regionalplan@gw.govt.nz if you have any questions about the
Proposed Natural Resources Plan for the Wellington Region.

SUBMISSIONS
The following persons can make a submission on the Proposed
Natural Resources Plan for the Wellington Region:
e  The local authority in its own area may make a submission; and
¢ Any other person may make a submission, but if the person
could gain an advantage in trade competition through the
submission, then the person may do so only if the person is
directly affected by an effect of the proposal that -
o adversely affects the environment; and
e does not relate to trade competition or the effects of trade
competition.

You may make a submission by sending a written or electronic

submission o the Wellington Regional Council at:

Email submissions to: Regionalplan@gw.govi.nz or post to:
Freepost 3156

The Proposed Natural Resources Plan

The Wellington Regianal Council

PO Box 11646, Manners St

Wellington 6142

The submission must be on the official form 5 and must state whether

or not you wish to be heard on your submission. Copies of this form

are available from:

o Offices of the Wellington Regional Council

o The Wellington Regional Council website http:/www.gw.govt,
nz/Regional-plan-review/

o Calling 0800 496 734 or by emailing Regionalplan@gw.govt.nz.

THE CLOSING DATE FOR SUBMISSIONS 15 5PM FRIDAY 25 SEPTEMBER

The process for public participation in consideration of the Proposed

Matural Resources Plan for the Wellington Region is as follows:

o After the closing of submissions, the Wellington Regional Council
must prepare a summary of decisions requested by submitters
and give public notice of the availability of this summary and
where the summary of submissions can be inspected; and

o There must be an opportunity for the following persons to
make a further submission in support of, or in opposition to, the
submissions already made:

o Any perscn representing a relevant aspect of the public
interest:

s Any person who has an interest in the proposal greater than
the general public has;

o The local authority itself; and
s |f a person making a submission asks to be heard in support of
his or her submission, a hearing must be held; and
o The Wellington Regional Council must give its decision on the
provisions and matters raised in the submissions (including its
reasons for accepting or rejecting submissions) and give public
notice of that decision within 2 years of notifying the Proposed
Natural Resources Plan for the Wellington Region and serve it
on every person who made a submission at the same time; and
¢ Any person who has made a submission has the right to appeal
against the decision on the Proposed Natural Resources Plan for
the Wellington Region to the Environment Court if:
= in relation to a provision or matter that is the subject of the
appeal, the person referred to the provision or matter in the
person's submission on the proposal, and

= The appeal does not seek the withdrawal of the proposal
as a whole.

Greg Campbell
CHIEF EXECUTIVE

31 July 2015

The address for service of the Wellington Regional Council is the same
as the address for submissions as set out above.
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INVASION OF THE

The idea that a feline parasite might hijack our brains
sounds like a B-list horror movie, It isn't, says Colin Barras

MAGINE there were a parasite living in your

brain~analieninterloper with the powerto

alter your neurochemistry, mantpulate your
behaviour and change the way others see you.
It might even rob you of your sanity. You are
not the only person affected. The creature has
taken up residence in the brains of biltions of
people, and many more are at risk,

This is not fiction. This mind-snatcher
actually exists.

We already know that some parasites mess
with their host’s mind. The lancet liver fluke,
for examnple, induces suicidal behaviour in
any ant it infects, making it climb to the top of
ablade of grass and hold on tightly with its jaws
until it is eaten by a passing cow. Thus, the
fluke gets back inside ananimat in which it can
reproduce, completing its life cycle. It is not
the only parasite capable of such mind control,
but generally their targets are insects and
cther small-brained invertebrates. Infiuence
over a mammal with the brain size of 2 human
was beyond their capabilities~or so we
thought. That assumption is being
challenged —at least for one parasite.

You may have heard of it. The microbe in
:question is Toxoplasma gondii, a single-celled
; protozoan that infects many birdsand
: mammals but reproduces sexually in just one
;group: cats. Humans generally acquire it by
{eating undercooked meat and unwashed fruit

and vegetables, or from cleaning litter trays of
cats that have recently been infected. Pregnant
women and people with immurne disorders
such as HIV are advised toavoid these risks
because Toxoplasma can occasionally be fatal
toa fetus or to someone with a compromised
immune system. But, for most of us, a mild
flu-like illness is the worst we might expect.
The symptoms of toxopiasmosis canbe so
innocuous, in fact, that most people don't even
seek treatment. Soon, usually without us ever
knowing we have the parasite, it enters a latent
phase: it forms cysts, mostly in the brain, and
hunkers down inside them, sitting dormant
for decades, apparently doing nothing.

Suicidal combination

Worldwide, at least 2 billion of us carry the
parasite - some estimates put it at twice that.
The only hint of its presence comes in the
form of Toxoplasma antibodies in the blood.
Orso we thought, But Toxeplasma does have
form as a mind-snatcher in other animals.
We know that it boosts its chances of ending
up inside a feline gut by messing with the
minds of mice and rats. In the mid-1990s,

for instance, researchers including Joanne
Webster, now at Imperial College Londen,
UK, discovered that toxoplasmosis makes
rodents more active and less fearful: z suicidal

combination that increases their likelihood of
being caught by cats. The consensus was that
the parasite could not pull off a similar trick in
humans, But one man suspected otherwise.
Evolutionary biologist jaroslav Flegr at the
Charles University in Prague, Czech Republic,
decided to investigate its effect on hurnan
behaviour. His findings surprised many
people. In1994, Flegr and colleagues reported
that men infected with the protozoan were
more likely than uninfected men to disregard
rules, or to be excessively suspicious or
jealous. A few years later, he used a computer-
based test to show that infected men and
wornen have significantly delayed reactions
compared with uninfected individuals. The
work attracted little attention at the time.
Then, in 2002, Flegr tested people
responsible fortraffic accidents in Prague for
infection. The results confirmed his huneh:
car drivers and pedestrians injured on the
city’s roads were more than twice as likely to
beinfected as a comparable group of people
living in the same area, As in rats, the parasite
appeared to be linked with reckless behaviour.
The finding, which has since been replicated
by other groups, has encouraged others to
question whether Toxoplasrna is more
harmful to humans than we imagined.
Another factor contributing to the shift in
attitudes is Webster's discovery of the way >

30 May 2015 | NewScientist | 43




“In humans, as in rats, the parasite appears to
be linked with reckless behaviour”

in which the parasite exerts its mind
control overrats. In 2000, she reported that
texoplasmosis doesn't simply makerats
less fearful, it actually alters their sense of
attraction, so that they find the smell of cat’s
urine alturing. Infected rats retain their
aversion to the urine of other animals, leading
Webster and her colleagues to dubthe effect
“fatal feline attraction”. It nolonger seemed
iikely that the personality changes seenin
rodents —and people - with toxoplasmosis
were merely a standard sickness response.
Mammals have a naturally evolved suite of
sickness behaviours, such as withdrawal
and fatigue. But Webster's discovery of the
powerful and precise way in which the
parasite controls the mammalian brain
suggested something else was going on.

What might that something be? A study ir:
200g provides one possible answer. Glenn
McConkey at the University of Leeds, UK, and
his colieagues were analysing the Toxoplasma
genome when they found something
unexpected, The parasite carries two genes for
tyrosine hydroxylase, an enzyme that helps
produce a precursor of dopamine, There is no
obvious reason why the parasite itself would
need lots of dopamine, butin the mammalian
brain depamine acts as a neurotransmitter,
playing a role in motivation, cognition,
pleasure and fear. Could Toxoplasrra be
meddling with the brain chemistry of its
hosts to change their behaviour?

It certainly might be. As early as the mid-
1980s, researchers were reporting elevated

The cat's got more than the cream!

doparnine Jevels in rodents with
toxeplasmosis. And a few years before
McConkey's discovery, Webster and ber
colleagues found that haloperidol, adrug
that inhibits dopamine production, prevents
infected rats from displaying fatal feline
attraction. But what about humans?

Psychotic connection

It is not really known whether people infected
with the parasite have elevated dopamine
levels. Intriguingly, though, haloperidol is
prescribed to treat schizophrenia, a mental
condition thought to be caused in part by

an overactive dopamine system, We already
know of a correlation between toxoplasmosis
and schizophrenia. And in 2008, researchers
reported that people with Toxoplasma
antibodies had an increased likelihood of
developing schizophrenia, adding weight

to the idea that the parasite might actually
trigger the psychotic conditior.

Other teams have not yet managed to
replicate the finding, but evolutionary
biologist Paul Ewald at the University of
Louisville, Kentucky, believes it is onlya
matter of time before the link is accepted.

“ strict genetic argument for schizophrenia
just can't explain all of the evidence,” he says.
In other words, it can’tjust be down to cur
genes. He believes that about a third of alt
schizophrenia is triggered by toxoplasmosis.

For now, McConkey admits that we still need
more evidence to show that Toxoplasma exerts

The parasite Toxoplasma gandiiinfects most mammals but can only reproduce sexually e cats,
soit mampulates the bahaviour of othar hosts to complate its iife cycle

Newly infected cats
release T. gonidii
intheir faeces

After trignering a short

illness, the parasite forms

cysts, mestly within the
-+ brain of its new host

T. gondiimakes
rodents fess fearfud,
increasing the
chances that they will
be eaten byacat

44 | Newscientist | 30 May 2015

Other animals become
infected by ingesting
the protozoan from -
their environment

Humans can be infected by
contact with cat faeces or from
eating undercocked meat or
contaminated fruitand veg

its control over the minds of mammals using
dopamine, To be sure, we would need to block
the activity of the two genes involved in
dopamine production and see whether this
affects its ability to manipulate behaviour. The
first steps towards doing that have now been
taken - with disappointing results. Researchers
found that knocking out ene of the protozoan’s
dopamine genes made no difference to the
levels associated with toxoplasmosisin
rodents, “} have some reservations about
that study and the methods they used,” says
MeConkey. However, he adds, it reminds us
we should be careful about jumping to
conclusions before we have all of the evidence.
But there may be another explanation for
Toxoplasma-induced mind control, Over
the past five years, Ajai Vyas at Nanyang
Technological University in Singapore has
amassed evidence that Toxoplasma doesn’t
just gotoa rat’s brain: it also clusters in the
testes, from where it can pass to females
during copulation, ending up inaround
60 per cent of their offspring. In other words,
toxoplasmosis is a sexually transmitted
disease. Vyas's findings suggest wehave
missed something important. Toxoplasma
has two goals, he says. )t is keen to get back
intoa cat, but more immediately, it's driven
to spread to as many rodents as possible—so
it can ultimately reach many more €ats.
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Fatal attraction:
ratsin thrall to
the Toxoplosma
parasite (above)
find cat pee
attractive

The parasite can achieve both goals by
manipulating testosterone levels, says Vyas,
Then, not only will infected rats devote more
of their time and resources to breeding, they
will also throw caution to the wind while they
do 50, boosting their chances of being caught
by acat. His findings support this idea. For
instance, male rats with toxoplasmosis are
judged by females to be particularly attractive.
And the odour of cat urine induces sexual
arousal in rats with toxoplasmosis. "Ajai’s
work is quite intriguing,” says McConkey.

“It does raise the possibility that there'salot
more going on than we currenily understand.”
Curiously, some paralle] effects have now

been reperted in humans. Flegr has found
evidence that men with toxoplasmosis have
unusually high levels of testosterone, and
tend to be viewed as particularly masculine
and dominant by women. So does Toxoplasma
pull most strongly or: human brains or human
groins? “This is specutation, but I don’t think

. thereare multiple controlling strategies,”
© says Viyas. “Ithink it's the same strategy with
- multiple nodes. My goal is to find the circuit

. thatconmectsitallup.”

Itis debatable whether Toxoplasma

. deliberately manipulates human behaviour,

as some other parasites seem to (see
“Micromanagers”, above right). Unlike
rodents, we are not eaten by cats, so any mind-

bending effects of the protozean could be
unintended. On the other hand, our distant
ancestors certainiy were prey to big cats, as
are other apes today. What's more, in 2011
Flegr reported that infected people experience
“fatal feline attraction”, too. “There is no
reason to think that Toxoplastia is better
adapted to mice than toapes,” he says.
* -So how can we stop this mind-controlling
parasite? For now, the answer is we can't. The
main problem is that the parasite's fatty cysts
are almost impregnabie to drugs, There is one
way in, however. It's unclear how, but the cysts
will “swallow” molecules called transductive
peptides, and in 2012, researchers led by Rima
McLeod at the University of Chicago, managed
toattach an active drug to these motecules and
get the killer agent inside Toxoplasma cysts.
[t was an exciting discovery but funding for
such work is hard to come by, says team
member Bo Shiun Lai, now at the University of
Cambridge. “1 am hopeful that our approach
might lead to an effective commercial therapy
against toxoplasmosis, but this will
realistically not happen any time soon.”

In the meantime, how worried should
we be? Flegr believes the link between
toxoplasmosis and traffic accidents,
schizophrenia and possibly other mental
iilnesses, too, means it must have a huge
economic impact. Exactly how much of an
impact is unclear, but Ewald points out that
the total bill for treating schizophrenia inthe
USis $63 billion per year. If toxoplasmosis
really is responsible for one-third of all cases

"Does toxoplasma pull most
strongly on human brains
or human groins?”

MICROMANAGERS

It's hard to assess the extent te which
parasites and pathogens affact our
behaviour because it woutd not be ethical
todeliberately infect pecple and observe
them, But Chris Reiber at Binghamton
University in New York and Janice Moare
at Colorado State University in Fort Collins
have come up with a neat and ethicalty
acceptable workaround ~ study what
hapaens when people are exposed to
pathogens through vaccination,

They have found that people were far
more sociable in the 48 hours following
their annuat flu vaceination thanin the
48 hours precedingit, “This is highty
suggestive that the virus is manipulating
human behaviour for its own ends; that is,
to spread itself to other potential hosts,”
says Reiber. Another possibility, howeves,
is that kumans subconsciously bacome
more sociable in anticipation of needing
help and support ahead of disease.

The guineawaorm is anotherexample
of a parasite that may be manipulating
human behaviour for its own ends, says
Reiber. The nematede’s life cycle involves
humans and water fleas. People ingest
them in contaminated water and, a year
latar, the larvae emerge below their skin
causing a burning sensation as they do.
This ancourages the infected individwuai to
bathe, allowing the larvae toreturmn to the
rivers where it can infect s water flea.

of schizophrenia, it could easily cost the S
$20 billion each year. “Of course, this sort of
estimate doesn’t take into account the non-
econormic, quality-of-life costs, which [
consider to be even more important,” he adds.
Toxoplasma also presenis us with an
opportunity, says Shelley Adamo at
Dalhousie University in Halifax, Nova Scotia.
Parasites like Toxoplasma are "evolution’s
neurobiologists”, she says. Careful study of the
mechanisms they have evolved to manipulate
behavicur might offer neuroscientists some
handy tips on how to treat diseases and
addictions. A parasite that makes its host less
fearful couid really come in handy. After all,
excessive fear is a characteristic of many
conditions - frorn phobias and social anxdiety
to post-traumatic stress, Perhaps one day we
will be able to manipulate the manipulators. &

Colin Barras is a science writer based near Ann Arbor

in Michigan
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