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Chapter 1 Mental Health

Preview

In this chapter, a new cause of mental disease—astrocytes will be
introduced. The astrocytes density can cause mental disorder. Another
study about anxiety disorder focuses on the cause, symptoms, diagno-
sis, treatment and medication of this disease. Even though learning disa-
bilities are less severe than mental disorder, it is still painful for children
and their parents to struggle with the problem. It is critical for such chil-

dren to get early detection and intervention.

Pre-reading Activities

1. Do you know anything about astrocytes? You can scan Section A
and try to give a brief introduction.

2. Have you suffered from anxiety? What can you suggest relieving
it? '

3. Try to understand the people who suffer from learning disabili-

ties. What can we do to help them?
Section A A New Cause of Mental Disease

Astrocytes'' | the cells that make the background of the brain and support

]

neurons'*' | might be behind mental disorders such as depression and

o1 -
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! according to new research by a Portuguese team from the

schizophrenia"’
ICVS" at the University of Minho. The study, in Molecular Psychiatry, shows
how a simple reduction of astrocytes in the prefrontal *' cortex'®' (which is
linked to cognition“’]) can kill its neurons and lead to the cognitivem defi-
cits'*' that characterize several mental diseases. Although malfunctioning"’’

190 patients before, it was not clear if

astrocytes have been found in psychiatric
they were a cause or a consequence of the disease.

“This is the first time that cognitive deficits of a psychiatric illness can be
mimicked "'’ by solely affecting astrocytes” —says the team leader, Filipe Ol-
iveira— “opening a whole new range of possibilities, both on the causes and po-
tential treatments for these disorders. ” The research by Ana Raquel Lima, Filipe
Oliveira and colleagues is particularly significant when we look at the heavy bur-
den in human suffering and financial cost of mental diseases. In the US and
Europe about 1 in 4 adults are affected in every given year ( this is about 26% of
the populations) , while depression alone uses almost 5% of the total world health
budget. And a new player behind a disease offers also potential new and maybe
more effective treatments.

So what are astrocyles? These star-shaped cells are part of the so-called
“glial''* population” —non-neuron cells that form the brain background and
that for a long time were considered mere “housekeepers” of the real players—
the neurons. In fact, traditionally, brain function is the result of electrical impul-
ses' "’ passing between neurons, transmitting the information necessary for all

(141 control

those extraordinary abilities of brains, from memory storage and motor
to personality quirks'"’.

But astrocytes, even if believed to be “the help”, have always been the
subject of much curiosity since it was claimed by some (and denied by others)
that one of the few uniqueness of Einstein’s brain was larger and more complex
astrocytes within its cerebral ™ cortex than “normal” individuals. Equally curi-

ous, was the fact that these are the most numerous cells in the mammalian'"’

brain, because keeping cells alive costs energy, which is always in short supply,

<2 e
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and astrocytes were not even part of the main action/brain activity. Or so it was
thought.

In fact, the last decade has seen our ideas on astrocytes (and glial cells in
general) change radically; we've now known they perform highly complex jobs,
including several previously associated with neurons. They are, for example,
important for synapses' "' ( the specialised structures that do the contact between
different neurons and through which the electrical signal is transmitted) , where
astrocytes detect and modulate "’ activity, so effectively controlling the transmis-
sion of information in the brain.

Supporting their importance in the brain several studies have shown that pa-
tients with mental diseases—such as depression, bipolar*’ disorder and schizo-
phrenia—have lower than normal astrocyte density in the brain, especially in the
prefrontal cortex. This can be improved, though, with anti-psychotic?'' drugs.

This not only supports the importance of astrocytes in normal brain function,
but also suggests they could play a role in mental disorders. And in fact, in one
study killing astrocytes in the prefrontal cortex of rats seemed to cause a depres-
sion-like behavior. But even if faulty astrocytes and mental diseases were often
seen together, it was not possible to be sure, at least in psychiatric patients, that
these cells were behind the disorder.

It is in this state of affairs that Lima and colleagues, in the work now pub-
lished, decided to design a simple but very effective experiment to understand
what was happening.

They start by injecting rats in the prefrontal cortex with atoxin'*' that specif-
ically kills astrocytes in a very localized way, and then tested the animals’ cogni-
tive abilities correlating these with the animals’ brain structure. The prefrontal cor-
tex was chosen because it controls cognitive abilities such as planning, reasoning
and problem solving, which are affected not only in the most common mental disea-
ses, but also on age-related nenrodegenerative >’ illnesses like Alzheimer’s'** .
As expected, toxin-injected animals developed the cognitive deficits typical

of mental disorders where the prefrontal cortex is affected. But what was really

-3



& EEAEERSHE

interesting, were the brain changes found—not only the prefrontal cortex’s astro-
cytes had died with the toxin (as expected) but, as time passed, also did its
neurons. Control animals injected with a solution free of toxin had no changes,
either in behavior or brain structure.

So even if faulty astrocytes have been found before in mental patients, the

Portuguese researchers’ results give robust'>’

support to the idea that astrocyte
breakdown can be a primordial **' cause for these disorders (and not a result of
them) , and also suggests how it occurs. “Until n‘ow, we have blamed the poorer
performance of the prefrontal cortex in these diseases on the surrounding astrocyte

271 »

pathology" —says Oliveira— “but this study now supports the view that
astrocytes , targeted in a pathological **' process, may actually lead to neurode-
generation in a specific brain region. Psychiatric disease can be mimicked by
simply affecting astrocytes!”

This is a totally new perspective >’

on how these diseases can develop, and
consequently on how to treat them. For now, while we do not test other brain
areas, Oliveira’s results are specially relevant for mood disorders diseases—
depression, schizophrenia and bipolarity' ' —which we know to have both loss of
cognitive functions, and abnormalities’”’’ in the astrocytes of the prefrontal
cortex.

But Oliveira and his team’s findings are also important challenging the still
too present view of the brain as a simple network of neurons, clearly showing that

32]

we need to see it instead as an interdependent circuit of neural ™’ and glial cells

(in particular astrocytes) both in health and disease.

http: //www. medicalnewstoday. com/releases/280046. php
New Words and Phrases

[1] astrocyte [ 'mstrosart] n. (HGAIERER) E40H, 2IPEH40M
[2] neuron [ 'mjuaron] n. FIZEIG; L4

-4 .



[3]
[4]
(5]
[6]
[7]
[8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18
[19
[2
[21
[22]
[23]
[24]

]
]
0]
]
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schizophrenia [ skitso'frimnia] n. A§HI4PELE; FIF
prefrontal [ priz'frantol | adj. HiM-FIE0HT, Big
cortex [ 'korteks] n. FZJE

cognition [ kog'nifon] n. AP, TAHI

cognitive [ 'kognotiv] adj. NI ; IARRY

deficit [ 'defisit] n. ANEH; 525

malfunction [ meel'fapkfon] »i. %R ; %A b
psychiatric [ satki'mtrik ] adj. KEMUR2200 ; WEMRIAST 1
mimick [ 'mimik] o $E{, 24

glial ['glarol] adj. PhZHE T

impulse [ 'mmpals] n. #3h, iz

motor [ 'mouvta] n. BENAL, EZhHZ

quirk [ kwatk | n. PRHF

cerebral [ 'serabral| adj. KHRH; AR
mammalian [ me'merlion] adj. WFLEHYIH
synapse [sai'neps| n. (FZRICH) 2
modulate [ 'mpdjulert] ». JE%, Y3

bipolar [ bar'pavla] adj. HFitkMI, S
anti-psychotic [ 'entisar'kotrk | n. A& #0245
toxin [ 'toksin] n. .ﬁi; BT

neurodegenerative [ njuiroudi'dzenarativ] adj. #Z24H41E 1LY
Alzheimer [ 'elz'emo] n. Fi/R %%

robust [ rou'bast] adj. &1 7Ry

primordial [ prai'mo:dial] adj. ¥IHEH), JEEEH
pathology [ pa'Oplodzi] n. JiHE (%%)

pathological [ px0o'lodzikal] adj. JHERA[H
perspective [ pa'spektiv] n. WA, B

bipolarity [ baipou'leeriti] n. Witk

abnormality [ @bnor'meeloti] n. % A
neural [ 'njuoral] adj. FZE[H
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Notes

1. ICVS: The Life and Health Sciences Research Institute (ICVS) is a fully incorpo-
rated research structure within the School of Health Sciences of the University of Minho. It
was formally integrated in the national system of science and technology by FCT on January
2003, and ranked as Excellent by the FCT’s international panel of experts’ evaluation. 4=
b 5 A B ST

2. The University of Minho: The University of Minho ( Universidade do Minho) is a
public university in Portugal. The University of Minho, founded in 1973, is one of the then
named “New Universities” that, at that time, deeply changed the landscape of higher edu-

cation in Portugal. ] H FARBLKF

Exercises

Part I Vocabulary

Directions ; Fill in the blanks with the words given below. Please change the

Sforms when necessary.

perspective toxin deficit primordial impulse

robust psychiatric  modulate  cognition abnormality

[u—y

W R

o o R o

These drugs effectively the disease process.

I’s the collision of disparate ideas that alters one’s

Twenty million years ago, Idaho was populated by dense forest.

Her childhood was overshadowed by her mother’s incarceration in a

hospital.

To set a thief to catch a thief, that is what we call “to counteract one
with another”.

Caitlin was born with a life-threatening heart

Many people act on without counting the cost.

Such attitudes are valueless unless they reflect inner and certainty.

He promised to get to work on the state’s massive

. 6.
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10. The Neanderthals were very and quite different from us.
Part I Matching

Directions : Match the words in Column A with their Chinese meanings in
Column B.

Column A Column B
1. congnitive deficit A. FiFFiR
2. prefrontal cortex B. HUkmLY
3. psychiatric patient C. 14 Wi EIm
4. mental disease D. AR
5. cerebral cortex E. K aE
6. effective treatment F. KR4
7. antipsychotic drugs G. KigipeZ
8. bipolar disorder H. i # B i
9. brain structure L HRAEIT
10. mood disorders diseases 1 X R

Part I Text Understanding

Directions : Answer the following questions according to the text.
1. What is the study of the Portuguese team about?
2. Why is it said that mental disease is a heavy burden?
3. What is People’s understanding about astrocytes?
4. Could you please name at least three types of mental diseases?

5. Why was the frontal cortex of'rats chosen to be injected a toxin?
Part IV Translation

Directions ; Translate the following Sentences into Chinese.
1. Although malfunctioning astrocytes have been found in psychiatric patients
before, it was not clear if they were a cause or a consequence of the disease.

2. In fact, brain function is the result of electrical impulses passing between neu-
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rons.

3. The last decade has seen our ideas on astrocytes change radically; we've now

known they perform highly complex jobs.

4. Several studies have shown that patients with mental diseases have lower than

normal astrocyte density in the brain, especially in the prefrontal cortex.

5. They decided to design a simple but very effective experiment to understand

what was happening.

Part V  Structured Writing

Directions: The following paragraph is taken from the text. Read it carefully

and see how the author develops the topic idea, and then write a paragraph of your

own in the same manner. Pay attention to the words and phrases in bold font on the

left side. You can choose one of the following topics or you can use your own topic to

develop some paragraphs.

This not only supports
the importance of astrocytes
in normal brain function,
but also suggests they could
play a role in mental disor-
ders. And in fact, in one
study killing astrocytes in the
prefrontal cortex of rats seemed
to cause a depression-like be-
havior. But even if faulty as-
trocytes and mental diseases
were often seen together, it
was not possible to be sure,
at least in psychiatric pa-
tients, that these cells were

behind the disorder.

The paragraph introduces the importance
of astrocytes in both normal brain function
and mental disorders. The writer uses gen-
eral statement and supporting details to
develop this paragraph.

General statement: This not only supports
the importance of astrocytes in normal brain
function, but also suggests they could play a
role in mental disorders.

Supporting Details; And in fact, in one
study killing astrocytes in the prefrontal cortex
of rats seemed to cause a depression-like be-
havior. But even if faulty astrocytes and mental
diseases were often seen together, it was not
possible to be sure, at least in psychiatric pa-
tients, that these cells were behind the disorder.
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Topics ;
Dealing with Depression

Learning Disabilities

Section B Anxiety Disorder

What is Anxiety Disorder?

Anxiety is a normal reaction to stress and can actually be beneficial'’ in
some situations. For some people, however, anxiety can become excessive”!.
While the person suffering may realize their anxiety is too much, they may also
have difficulty controlling it and it may negatively affect their day-to-day liv-
ing. There are a wide variety of anxiety disorders, including post-traumatic”®" stress
disorder, obsessive-compulsive'*’ disorder, and panic”' disorder to name a
few. Collectively, they are among the most common mental disorders experienced

by Americans.
Causes

NIMH * supports research into the causes, diagnosis, prevention, and treat-
ment of anxiety disorders and other mental illnesses. Scientists are looking at what
role genes play in the development of these disorders and are also investigating
the effects of environmental factors such as pollution, physical and psychological
stress, and diel. In addition, studies are being conducted on the “natural histo-
ry” (what course the illness takes without treatment) of a variety of individual
anxiety disorders, combinations of anxiety disorders, and anxiety disorders that
are accompanied by other mental illnesses such as depression.

Scientists currently think that, like heart disease and type 1 diabetes'®',

mental illnesses are complex and probably result from a combination of genetic,

. 1 1o



