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and waited for the students t0 take their places around
the table, eagerly tying up the loose ends of conversations that the trek across cam-
pus hadn’t given them time to finish. As the bell in the East College tower tolled the
start of the hour and he was about to call the class to order, Ned got up from his seat and

approached him.
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After reading this chapter, you will
be able to:

Name and describe the various
categories of psychological
disorders.
Understand the characteristics
and neurological causes of
schizophrenia.
Describe how heredity and
environment interact to produce
psychologjcal disorders.

Understand the symptoms
and causes of the affective
disorders.

Understand and describe the
symptoms and physiologica\
causes of the anxiety disorders.

Explain the causes and
features of the various
personality disorders.
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tual deficits; positive and negative

Schizophrenia

symptoms

Affective Disorders

Sadness, hopelessness, decreased enjoyment, loss of energy and

Major depressive
appetite, slow thought, sleep disturbance

disorder

Bipolar disorder Alternating depression and either anxiety, irritation, or mania

Seasonal affective Depression that worsens in the winter and improves in the summer
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Anxiety, Trauma, and Stress-Related Disorders
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mitter systems and brain structures, studying
them helps researchers understand normal
neural functioning as well. In this chapter, we
will make good use of what you have already
Jearned .abouF brjiln structgre and n.eurotransn'litter activity as we examine schizophrenia, mood disorders,
and anmeQ’ disor 'ers, andin 'tu‘rn this survey will further expand your knowledge of how the brain works.

The Piagnostlc and Statzstzcal Manual of Mental Disorders, 5th edition (DSM-5; American Psychiatric
Association, 2013), provides the framework for therapists, clinicians, and researchers in assessing an indi-
vidual’s unique history and symptoms and arriving at a diagnosis from a long list of disorders (for example,
see Table 14.1). Many of these disorders have been discussed in prior chapters, such as substance-related dis-
orders (Chapter 5), eating disorders (Chapter 6), sexual and gender dysfunctions (Chapter 7), aggressive and
disruptive disorders (Chapter 8), and neurodevelopmental and cognitive disorders (Chapters 12 and 13). This
chapter will focus on several of the remaining disorders: schizophrenia spectrum disorders, affective disor-
ders, anxiety disorders not covered in Chapter 8, and obsessive-compulsive disorders.
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Heredity

Schizophrenia is a familial disorder, which means that the incidence of schizophrenia is higher among the
relatives of people with schizophrenia than it is in the general population (Gottesman, McGuffin, & Farmer,
1987; Tsuang et al., 1991 ). Of course, this association could be due to environmental influence or to heredity;
infact, in the 1940s supporters for both the genetic and environmental bases argued for their positions from
the same data (Wender et al., 1974). However, studies of twins and adoptees provided compelling evidence for
ageneticinfluence.

Twin and Adoption Studies - ; _

InFigure 14.5, you can see that the shared incidence of schizophre.ma increases w1th.the.ge.net1c lclosenfeSS of
the relationship and that the concordance rate for schizophreniais thfee tlrpes as hlgh in 1dent1c%11 twins as
in fraternal twins (Lenzenweger & Gottesman, 1994). In other words, 1der}“‘331 yins, of Pe}‘iple W}th §‘C.h120-
phrenia are three times as likely to develop the disorder as the fraternal twins of p:.at‘lents‘ 1l }i herxt:bmtz for
schizophrenia has been estimated at between 60 and .90 (Tsuang et al. 1991). This means that 10%-40 % of

the variability i i tal factors. Ser :
iability is due to environmen oy mpressive indication of genetic influence; these studies

Informationfae gl Vi ophrenia provides Jittle or no protection from developing schizo-

show that adopti t of a home with schiz g ‘ e s
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I'm a paranold
schizophrenic and

for us life is a living
hell.. .. Society is out to
Kill me. . .. | tried to Kill
my father. | went insane
and thought he ruled
the world before me and
caused World War Two.

__Ross David Burke
in When the Music's
Over: My Journey Into
Schizophrenia
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is that schizophrenia apparently involves the cumulative e ibuting to schizophrenia is in the t,
effect by itself. Evidence indicates that the number of variants .contrl u m[%l ¢ p B b 0%
sands (Wray & Visscher, 2010). A personss risk of schizophr?nla presumably ilncr caseS 'the Eum er of
these genes inherited. This view is supported by the fact that risk ha§ bef:n ‘fOUI'l . to increase wi t € number
of relatives who are schizophrenic and with the degree of the relatives’ disability (Heston, 1970; Kendler &
Robinette, 1983). J g ;
Recent genome-wide studies have identified at least 108 genes suspected of a role in producing schizo-
phrenia (Schizophrenia Working Group, 2014). These genes are typically related to neurodevelopment and
plasticity, neurotransmission (such as dopamine, glutamate, and calcium channels), immune responses,
and hormonal activity, such as the DISCI (disrupted in schizophrenia 1) gene. This gene appears to change
how neurons develop and migrate by disrupting a messenger system in neurons in areas involved in learn-
ing, memory, and mood (J. Y. Kim et al., 2009; Millar et al., 2000; Millar et al., 2005). Although many
genes such as DISCI have been linked to schizophrenia, they have small individual effects and together
may account for less than 5% of the variability in susceptibility. Copy number variations (CNVs) have
much larger effects; for example, a duplication of 3 segment of DNA on chromosome 7 produces a 10-fold

Pidsley, & Mill, 2013).
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eqvironment are needed to explain the etiology (c;:]ges)
of schizophrenia (Zubin & Spring, 1977) as well as nlq()st
other disorders. According to the vulnerability model
some threshold of causal forces must be exceeded for thcj
ilIness to 0ccur; environmental challenges combine with
aperson’s genetic vulnerability to exceed that threshold.
The environmental challenges may be external, such as
nereavement, job difficulties, or divorce, or they may be
internal, such as maturational changes, poor nutrition,
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infection, or toxic substances. There is mounting evidence that these environmental influences work in part
by epigenetic means, that is, by upregulating and downregulating gene functioning (Tsankova, Renthal,
Kumar, & Nestler, 2007). Vulnerability is viewed as a continuum, depending on the number of affected genes
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delusions. In time, researchers determined that amphetamine produces these symptoms by increasing dopamj.

nergic activity. This discovery eventually led to the dopamine hypothesis, that SChfl(ZiOPhre.nla involves eXCessive
dopamine activity in the brain. According to the theory, blockad.e of the pz t.ype of dopamine receptOfs is essen-
tial for a drug to have an antipsychotic effect, and a drug’s effectiveness is (?1rectly relate.:d to the drugs blocking
potency. The theory has considerable support; schizophrenic patients typically have higher dopamine activity
in the striatum (Abi-Dargham et al., 2000), and drugs that block dopamine receptors are effective in treating
the positive symptoms of schizophrenia (S. H. Snyder, Bannerjee, Yamamura, & Greenberg, 1974). In fact, the
effective dosage for most antipsychotic drugs is directly proportional to their ability to block dopamine receptors
(Figure 14.7; Seeman, Lee, Chau-Wong, & Wong, 1976). What exactly does dopamine do to trigger the Symp-
toms of schizophrenia? One theory, called the aberrant salience hypothesis, suggests that heightened levels of
dopamine increase attentional and motivational circuits to make ordinary environmental features seem signifi-
cant. Therefore, an individual projects his or her own thoughts and imaginings as real-world events and experi-

ences (Howes & Nour, 2016).
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Beyond the Dopamine Hypothesis
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Since the early 1990s, we have seen the introduction of several new antipsychotic substances that are

referred to as atypical or second-generation drugs. Atypical antipsychotics block D, receptors less q:mngn
while also targeting non-dopamine receptors; as a result, they pro.dqce motor PTOblen}ioP? at manch m;nev
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f these side effects are immediately apparent headaches, . e
with FGAs, the tardive dyskinesia is seen only Isbister, 2014). Bot arz'l e
after prolonged use. This is common for Haldol. must be treated by medical a .
either blood factors (for agranulocytosis) or

Anticholinergic side effects are due to blocking
acetylcholine receptors and the parasympathetic

serotonin agonists (for serotonin syndrome).

(H. M. Jones & Pilowsky, 2002; Kapur, Zipursky, & Remington, 1999). But serotonin has not received nearly as
much attention as glutamate activity, which also is affected by atypical antipsychotics. The drug phencyclidine
(PCP), which inhibits the NMDA (N-methyl-d-aspartic acid) subtype of glutamate receptor, mimics schizophre-
nia far better than amphetamine does, particularly in producing negative as well as positive symptoms (Sawa &
Snyder, 2002). Glycine activates the NMDA receptor, and adding it or similar compounds to antipsychotic medi-
cations reduces both kinds of symptoms (Lisman et al., 2008). According to the glutamate theory, hypofunction
of NMDA receptors results in increases in glutamate and downstream increases in dopamine, which together
produce positive and negative symptoms of schizophrenia (Lisman et al ; Sendt, Giaroli, & Tracy, 2012). Indeed
genes tl}at gnderlie glutamate signaling are correlated with the severity of schizophrenia and re)lated ciisorder;
z((;l,t;i tirllee‘l,l;: z;ln j(z; 2 .a I;iol\;\:t\lrleall; rl:l;sell);iecr; l<}1fﬁcult to develop drugs that target NMDA receptors or reduce
> y effective and well tolerated (Sendt et al.). Those that do work
prodgge .rnodlest' tresultls(,ia{)nd acouple of them are in fing] phase 3 clinical trials
viously, it would be a mistake to focus eni i e
interactions among them. The glutamate theosr)e’gtrl(fjilzglgr;l: ii: e‘{rf)transmltter, consi.d §ring th'e Comp1.€X
erable usefulness in explaining schizophrenia and some T gnlt.lo'n of this fact, and it is showing consid-
Promise in guiding drug development. While we wait

for the glutamate story to unfold, we have additj an
( , itional | igi i
el ues about the origins of schizophrenia from structuraland
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Brain Tissue Deﬁc.it§ and Ventricular Enlargement

Asignature charav.:terxstlc of schizophrenia is a decrease in brain tissue, both
deficits reported in at least 50 different brain areas (Honea, Crow, Passingham, & Mackay, 2005). The
number of sites and the variability across studies attest to the multifaceted nature ofschizoéhrenia, but
the frequency with which deficiencies are found in the frontal and temporal lobes indicates that they
are particularly important. These tissue losses are accompanied by alterations in neural functioning but
not necessarily in the expected direction: Activity is decreased in the dorsolateral prefrontal cortex but
increased in the orbitofrontal cortex and in a subregion of the hippocampus (Schobel et al., 2009). In fact,
the hippocampal activation is so characteristic of schizophrenia that in a group of people having brief
psychotic symptoms, it identified with 70% accuracy those who would later be diagnosed with full-blown
schizophrenia (Schobel et al.).

An indication of the tissue deficits seen in schizophrenia is ventricular enlargement; this is because the
ventricles expand to take up space normally occupied by brain cells (Figure 14.8). Both deficiencies are usual})y
subtle, on the order of less than a tablespoonful increase in ventricular volume (Sudda@ etal., 19§9) :ln.d a2%
decrease in brain volume (Haijma et al., 2012; Harrison et al,, 2003)"31“ glesle tii;c;s,llsaf(l:;tal;etfft;lrlztclﬁlr; g Pl}!:;gﬁira
tance of the losses. In fact, an Oﬁen'diStmg}lls.hmg ey l()jetwe:; g(n\lifceailnberger, 1990). Ventricular enlarge-
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many of the patients

later when we consider their origins.
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From “Lateral Cerebral Ventricular Enlargement in Chronic Schizophrenia,”
an Medical Association. Reprinted with permission.
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B FIGURE14.9 Blood Flow

in Normal and Schizophrenic Brains During Card Sorting Test.
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One of the most documented symptoms of schizophrenia is the
inability to suppress environmental sounds. With sensory gating
impaired, the intrusion of non-attended stimuli such as traffic noise or
2 distant conversation is not just annoying but can be interpreted by the
person with schizophrenia as threatening. Impaired sensory gating can
beauseful diagnostic tool for schizophrenia. Most people will “gate out”
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1 76-179. Reprinted by permission of Nature, copyright 1995.

B FIGURE14.11 Absence of P50 Gating

in Schizophrenia.

Two clicks are presented 500 milliseconds apart;
healthy control subjects show a reduced P50 EEG
wave to the second click, a sign of gating (a, left),

but those with schizophrenia do not (a, right). After
several drug treatments that decrease schizophrenia
symptoms, the gating improves (b).
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B FIGURE14.12 Interleukin-1f Levels in Schizophrenia
Patients and Controls.
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differentiate between twins, but different experiences in the womb require some e.:xplanation. Identical twing
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ing organism splits in two before or after the fourth day of developmf:nt. Identical twins who did not share 5
placenta had an 11% concordance rate for schizophrenia, compared with 60% for those. who shafed aplacenta,
presumably due to the sharing of infections (J. O. Davis, Phelps, & Bracha, 1995). In spite of the importance of
prenatal factors, some researchers believe that they produce schizophrenia only in individuals who are already
genetically vulnerable (Schulsinger etal., 1984).

The winter birth effect refers to the fact that more people
who develop schizophrenia are born during the winter and
spring than during any other time of the year. The effect
has been replicated in a large number of studies, some with
more than 50,000 schizophrenic patients as subjects (T.
N. Bradbury & Miller, 1985). The important factor in win-

the past. ter births is not cold weather, but the fact that infants born
i bf?tween January and May would have been in the second

16 ® trimester of prenatal development in the fall or early win-

e ter, when there is 4 high incidence of infectious diseases (@

2 - e : ® G, ‘Watson, Kucala, Tilleskjor, & Jacobs, 1984). There is good
1 (X .ewdence that the mother’s exposure to viral infections dur-
=10 o ing the fourth through sixth months of pregnancy (second
= trimester) increqses the risk of schizophrenia. This appears
é g 5 t~0 be cau§ed not by the virys jtself but by the immune reac-
e tion that it triggers. Thig conclusion is supported by a mark-
S edly higher leve] of interleukin-lB in the spinal fluid of
% 7 first-episode patients, indicating that an immune responsé

rorm “Activation of Brain lnlerleukin-lﬁ in Schizophren;
wdetal., 2009, Molecular Psychiatry,
7 Nature Publishing Group. Used with permission,

Healthy Volunteers

Schizophrenia Patients
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Most of the environmental influences we have Eglg'i%%to 2.15% (St. Clair etal., 2005).
1scussing

one; howev'er, relates to the father. There is a greater risk of schi g during pregnancy or birth;
of conception exceeds 25, and by paternal age of 50 the ka fopbrenxa if the father’s age at the time
as in

. The mechanis - this effect i i ! ‘
il 2010) chanism for this effect is unknown, but chances are it is:):;;lnzz t“clio th}f}‘lis (B~}1:/Illler
ic, due either to the nor-

mal aging process or toan agumulation of external environmental insults. Epi i i

petraced to @ variety of environmental influences, including toxins, diet Ss.t Plge.nenc i
Jikely account for most of the environmental influences we have be;n tal)kilil wellauon"(fllrlugs’ i Stress;'the'y
the Dutch hunger winter offspring was linked to epigenetic changes (see Ci: fel:té) : flid e
same mechanism in the cases of schizophrenia in that group. This is a relativel Pnew arI::;aofe isnl\ts Stl'lspte' e
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Schizophrenia as a Developmental Disease

The defects in the brains of people diagnosed with schizophrenia apparently occur early in life, some at the time
Jfbirth or before. In some cases, it appears that many neurons in the temporal and frontal lobes failed to migrate
1othe outer areas of the cortex during the second trimester; they are disorganized and mislocated in the deeper

i B FIGURE14.13 Relationship of Schizophrenic Births to Season and Influenza Epidemics
‘, in England and Wales (1939-1960)-
‘ .
} (a) Schizophrenic birth rates by month duringy
‘ (b) Schizophrenic birth rate as a function of tim

ears of high and low influenza incidence.
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B FIGURE14.15 Gray Matter Loss in Schizophrenic Adolesce

There is some loss in the brains of normal adolescents due to circuit pruning, but
the rate of loss is much greater in schizophrenic adolescents. Red and pink areas
represent 3%-5% losses annually.

Rate of Gray Matter Loss

Normal Schizophrenic
Adolescents Subjects

Average
Annual
Loss

Source: From “"/::;m,irv;{ Adolescent
Matter Loss i Very Early-Oniset ¢

11658, fig, 1A, p. 116t
Used with permissio

14}

Brain Change als i
, ’ lange Reveals Dynamic w,
*Cizophrenia, by P,

o, and fig, v

» i p. 11653, @ 20

ave of Accelerate
M, Thomnson, PNA fie

01 Nationa| Acadery

. d Gray
S, 98, pp. 1 1650-
Y of Scicn(:cs, U.SA.

‘hose v ; 2o devalt ped schizophrenia had deficit in
“hood, and for each year of life they fell an additiona] two

)93). The hippocampy and
factor for migrating Neuropg
ated from stem cel] deriveq
molecules that are Iespong;.
“iation of schizophrenj, with
isruption of developmen
s later became schizophrenje
cir healthy siblings; the movies
1, Lewine, & Neumann, 1996)

to three months further behind other childrep
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Gray matter deficit and ventricular enlarge-
ment are ordinarily present at the time of
patients’ diagnosis (Degreefet al., 1992). Most
of the evidence indicates that the loss of brain
volume occurs rapidly and dramatically in ado-
lescence or young adulthood and then levels off
(B. T. Woods, 1998). Adolescence is a particu-
larly significant period in the development of
schizophrenia. This is a time when symptoms
of schizophrenia often begin to develop and
a time of brain maturation, including frontal
myelination and connection of temporal lim-
bic areas (D. R, Weinberger & Lipska, 1995).
Thompson, Vidal, et al. (2001) identified a
group ofadolescents who had been diagnosed
with schizophrenia and used MRISs to track their
brain development, At the age of 13, there was
little departure from the normal amount of gray
matter loss that occurs with cireuit pruning, but
over the next fiye years, loss occurred in some
Areas as rapidly as 5% per year (Figure 14.15).

e nature of the symptoms varied as the loss
Progressed from parietal to temporal to frontal
areas. Studies haye found no evidence of dying
Reurons or of the inflammation that would be
€xXpected with ap o 1going degenerative dis-
Ca \;(,"; instea, stay matter deficits have been

ited to loss of synapses (Jarskog, Glantz



e eieberman J005DLA Lesgis gy

L:;lr?l fect the elimination of circuitsg that ha\; Vitt, 2002,

T ivity (Covle, 2006) or thrOugh Shea €alreaq b
jt::r;ait that the diagnosis OfschjZophreni;la

- Weinp,

T

Gl e e SCREIO 15 i

lce]) death Minjsheq D. L)' Thls dpparent seyere pruning

Precedeq Sigr?‘ﬁ Ways ( Jarskog e‘t ;leso& Levitt) by a lack of glutag
Hicant gry - 2005); this viey ; 7

Y Matter reducti 3 View is supported
Ctio

ns in the schizophrenic

::dc‘Sf‘)ntS‘

Take @ Ll Check Your KnOwledge and 17,
? nder
whatis Olay between : Standin

i pescrit ) Symptom heredlty and ENVironment ; %

c ; Categories of schi entin Schizophrenian

. Howare neirregularities ang . P/ TeNia. il

L rain defic;

VICIC >lutamate play in schizophren-ICItS Proposed to interaetr

1a? ?
Affective rders

The affective (r
Almostall ofui i S
grades, bad relztionship, or loss of a loyeq one. This

o0 0ES bey(_)m the normal reaction to life’s challen es. [ i

person often feels sad to the point of hopelessness fo?usr. rli ma]or.(or unipolar) depressive disorder (MDD), a
ships, and sex; and experiences loss of energy and appeeteit: a; atime; loses the ability to enjoy life, relation-
come cases, the person is also agitated or restless. Stress is (;fieOWnesS O.fthO.Ught’ and sleep disturbance. In
n occur for no apparent reason. Mania involves Rl n;) ilontrlé):;tmg factor, but major depression
<chemes; decrease ne-dlior Slecpne P andg;;)uge OC;); ence that often leads to grandiose

The DSM-5 now considers bipolar disorder to be a cluster of disordersu;g: a:reai(e)rfnmoxc;. ive disord

Bipolar disorder was once called “manic-depressive” disorder, but as you willlearn in this chapter. r;lania is.
notalways a characteristic of this group of disorders. In bipolar disorder, a person alternates betv;een peri-
ods of depression and either mania (bipolar I) or hypomania (bipolar II); mania can occur in the absence
of depression, but this is rare and the treatment is the same as for bipolar I disorder. In addition, bipolar I
patients often demonstrate psychotic features such as delusions, hallucinations, paranoia, or bizarre behav-
ior, which has led psychologists to consider bipolar I as a bridge disorder between schizophrenia and depres-

Chapte
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What are
the affective
disorders?

sion. Finally, there is a third major category of bipolar disorder -

alled cyclothymic disorder, in which individuals cycle rapidly
betwween hypomania and mild depression. Two quotes provide
some insight into the disorders from the patients’ own per-
spectives (National Institute of Mental Health, 1986):

Depression: I doubt completely my ability to do anything

well. It seems as though my mind has slowed down and
burned out to the point of being vir tually useless. .. - [1
am| haunt[ed] . . . with the total, the desperate hope-
lessness of it all. . . . If I can’t feel, move, think, or care,

then what on earth is the point?

ideas
2 s hioh. its tremendous . - -1
Mania: At first when I'm high, i o) e

are fast . . _ |ike shooting stars you fo : s
g : ears, the right wo
ones appear . . . all shyness dlsap}?, Sensuality is perve-

and gestures are suddenly there. - Juced 1s irresistible.

i P se i
sive, the dlesire to seduce and be £ feelings of

Your marrow is infused with il horia . - -
€ase, power, well-being, omnipotence, -eughanges-
€ando anything . . . but, somewhere this

yOU

B FIGURE14.16 Major Categories of Affective
Disorders.
Individuals with BPI alternate between mania and major
depression, those with BP Il between milder hypomania and
major depression, those with Cyclothymic disorder switch rapidly
petween hypomania and mild depression, and those with MDD
alternate between normal mood and major depression.

BP | = bipolar | disorder; BP |l = bipolar Il disorder; cyclo =
cyclothymic disorder; MDD = major depressive disorder.

Hypomania

Mild depression

\\ Major depression




it

N\

Complex Behavio

: . will suffer a mood disorder in their Jjfas:
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(h:'cc i agiin BTe likely than men (o sullu‘ 'l;)lC]C](lr"‘“]’ van Eerdewegh, & DeBauche, 1976; p. W, Gold,
often in both sexes (Gershon, Bunney, - (Kessler, Merikangas, & Wang, 2007). The risk for
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) hilli (Dil: C 1:
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Goodwin, & Chrousos, 1988)

icult,

1

X I ¢
020 depres

ymic cost, by
et a A e e atho] fi 5 lv heritable. Partofthatevi_
here 1s st ‘?”ﬁ‘ Vs hen one identical twin hyg
§ R Fective disor i 5
denaciolare ety x ‘ . well is about 69%, compared

M

> probability that the oth / : S
probability ‘n identical twins indicateg

- drops surprisingly little whep,

1 976). Lack of co1
wal twins (Gershon etal., 1976) K

vitl ) ratet
that there is an environmental contribution. He

ywever, the conco ,
identical twins are reared apart (J. Price, 1968), which may mean that the most important environmenta]

influences occur in the prenatal period or shortly after. : i
Genetic liability differs by gender; a Swedish twin study estimated heritability at 29% for men and 429, for

women (Kendler, Gatz, Gardner, & Pedersen, 2006). These results were consistent with_ studies i'n the United
States and Australia, as well as with studies that identified different chromosomal locations for risk factors in
men and women. In one study, seven genes were exclusive to men, nine were exclusive to women, and only three
were shared between men and women (Zubenko, Hughes, Stiffler, Zubenko, & Kaplan, 2002). The sex disparity
suggests one reason disorder genes can be difficult to locate in a clinical group, and it may explain the higher fre-
quency of depression in women and the higher rate of suicide in men.

Once again, the genes we are interested in are many and of small effect, requiring much larger sample
sizes than are typically employed. Researchers are more and more resorting to meta-analyses, which pool the
results of many studies. One finding is that the 5-HTTLPR portion of the SLC6A4 serotonin transporter gene
has been associated with an increased vulnerability to depression, along with a 15% reduction in gray mat-
ter in the amygdala and a 25% reduction in the subgenual anterior cingulate cortex (Pezawas et al., 2005).
People with the short variation show an exaggerated amygdala response to fearful facial expressions (Hariri
etal., 2002), apparently due to a loss of feedback from the cingulate cortex that would ordinarily dampen
amygdala activity (Pezawas et al., 2005). According to some studies, these deficiencies increase susceptibil-
ity to stress, which leads to depression (Figure 14.17; Canli et al., 2006; Caspi et al., 2003). Although a meta-
analysis that pooled 56 studies produced a strong confirmation of the linkage (Karg, Burmeister, Shedden,

& Sen, 2011), not all studies have confirmed it. One reason may be that studies rarely consider gene interac-
tions such as epistasis, the suppression of one genes effect by another. In this case, the VAL66MET allele of the

0some 3 was identified only when research-
al,2011). Another approach is to limit the
Pathway; knowle.1., ihat the immune system is dys-
Aguglia, & Pariaante, 2013), ral candidate immu; stem genes (Bufalino, Hepgub

A common characteristic of depression is disr

uption of el ;
by numerous genes (Bunney et a],, 2015). Atlast co k ofthe circadian (day-night) cycle, which is controlled

unt, at lea .+ e ;
at ]6 1 1 Clx (,(](111111 } en vere disrupted in patiellts wil
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The Monoamine Hypothesis of Depression

. e : ; What is the
The first effective treatment for depression was discovered accidentally, and theory again followed prac- ‘? monoamine
e rather than the other way around. Iproniazid was introduced as a treatment for tuberculosis, but it was

is?
5000 discovered that the drug produced elevation of mood (Crane, 1957) and was an eﬁgcti\-re antidepres- hypothesis?
ant (Schildkraut, 1965). Iproniazid was later_ abandoned as an antidepressant because of .1ts side effec.ts, l;ut
itsability to increase activity at the D@L OIS rece.ptors led resear.chers to the monoamine hyp(;)thes;s, ttt }::t
depression involves reduced activity at norepinephrine and serotonin synapses. You may remember that the

e«

B FIGURE14.17 The Role of Stress and the Serotonin Transporter Gene in Depression.
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Treatment resistance and the delay
required for drugs to take effect are Seri-
ous issues, especially if the Patient is g
cidal. Experiments with ketamine, which
was developed as an anesthetic byt gained
infamy as a club drug, Suggest that thege
problems might be avoidable, In 4 study
with patients who had shown resistan e to
at least two antidepressant drugs, a single
injection of ketamine alleviated depression
in 68%, and the Improvement lasted seven
days in 46% of the patients (Murrough et
al, 2013). Relapse time i highly variable,
though, and ketamine appears to be most
valuable as 5 temporary treatment (aan het
Rotetal,, 2010). Ketamine also interests us

€cause its effect js not onnorepinephrine or
Serotonin; Instead, it has its antidepressant
effect by activating AMPA receptors (Zanos
etal, 2016), implicating glutamate function
in depressiop g wellas in schizophrenia.
About 30%-50% of depressed patients
fail to respond to drug therapy, a statistic
Mmade worge by the fact that the placebo
Tesponse rate alone is 309 (Depression

Guideline Pane], 1993). Lack of responseis
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As we have already mentioned, the most prescribed
class of antidepressant medications today is the
selective serotonin reuptake inhibitors (SSRIs).
Although mood disorders are most commonly
linked to serotonin (5-HT), abnormal function

of other receptors and neurotransmitters can

cause similar behavioral changes. For instance,

there could be an imbalance of norepmepbrme or
epressant medications are

fferent classes of receptors
] receptor subtypes:

dopamine. Newer antid
designed to stimulate di

or to bind to only one of severa RIs increases
For instance, a class of drugs called SNRIs 1

the amountsiofbothssenoenin and noreplngphrme,
which is useful for individuals with depres(silct)ln :S
well as emotional pain. Examples.of'thtj:eOt;egr
include Cymbalta, Effexor, and Pristig. A7 2
class is the NDRIs, a relatively new Ccllass jﬂine

that 1+ ise norepinephrine as well as dopa

7 me
treating sO
le T are useful for tré '
level: These drugs 5 attenuon-deﬁmt/

types { depression as well a les of
hype: -tivity disorder (P..DHD)' Exzr;lzcerta,
this g:oup include Focalin, i
and Wellbutrin. One drug 2 . gychotic
receptor subtype is the atypical antiP Y

Ritalin;

“getiine tD
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Pimavanserin (i ini : :
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e eptorvsubt}‘/pes allone (Friedman,
r drug, Cariprazine, stimulates the
]i?;;i;\e’gzor; far'nﬂy and not the D, subfamily, which
: ania symptoms of both schizophrenia
and bipolar I (Tohen, 2015). One of the oddest
atypical antidepressants is Remeron (mirtazapine),
which is classified as a norepinephrine and specific
serotonergic antidepressant (NaSSA). This drug
enhances the release of norepinephrine, increases
serotonin release by presynaptic neurons, and
modulates serotonin receptors in a complex way:
It blocks 5-HT2 and 5-HT3 receptors so that
the increased serotonin can bind only to 5-HT1
receptors (Antilla & Leinonen, 2001). The 5-HT2
and 5-HT3 receptors are associated with anxiety,
changes in appetite, sexual dysfunction, and
memory problems, so targeting only the 5-HT1
receptors provides effective antidepressant
relief without as many side effects as with SSRIs

(Schreiber, Melon, & DeVry, 1998).
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eptor families, and at
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lower 5-HIAA than either nonimpulsive attempter or
controls (Spreux-Varoquaux et al,, 20,01)'
Serotonin Levels and Suicide, However, antidepressants can increase the ri

sk of

Serotonin level, as assessed by the metabolite 5-HIAA, was lower suicide. A variety ofexp]anatlons have be.en Offered’
! depressed patients who attempted suiclde than in those who did including the agitation that often accompanies SSRI Use
deven lower in those who reattempted. (Fergusson et al., 2005) and disappointment OVer sioy,

NO

improvement and si@c effects (Niann, 2003). Concﬂ'n
about the vulnerability of children and adolescems
Tted in a 22% decrease in SSRI Prescriptiong for
e ind the Netherlands; unfor.
be a case of throwing out
since youthfu] Suicideg
ifes in one year and 499
175 (Gibbons et al | 2007).
¢ suicidal acts of individy.
ult of rebounding energy
suicidal ideation the ability
ather than reducing pre’-
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uicidal tendencies,
\entilied heritable characteristics
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{0 MOnito:

Si : 7 i Research nas
Single Reattempt Resea

attempt attempt that distinguish people at risk for suicide from others,

N data {
on datze

referred to as endophenotypes. The most reproduceq
personality indicators have been impulsivity and aggres-
sion (Courtet, Gottesman, Jollant, & Gould, 2011),
Disadvantageous decision making, indicated by mea-
sures such as the Towa Gambling Task, suggest a prefrontal deficiency, and this has been Veriﬁed in terms of
reduced neural activity and altered prefrontal serotonergic functioning. The heritability of suicidal behayior
(ideation as well as attempts) has been estimated in various studies at 38%-55% (Brent & Melhem, 2008).
Locating genes that predispose a person to suicide has been difficult, in part because of confounding with so
many instigators to suicide; these include mental illness, physical illness, and life disappointments. Most stud-
ies have pointed to serotonin-related genes and genes involved with brain-derived neurotrophic factors, and
afew other genes have been implicated, but there has been little confirmation (S.-J. Tsai, Hong, & Liou, 201 )8

Jong, and Linnoila (1989).

Take a Minute to Check Your Knowledge and Understanding

e State the monoamine hypothesis; what is the evidence for jt?
® How s affective disorder related to circadian rhythms?

e What brain differences are involved in the affective disorders?
e Whatare some of the factors in suicide?

Anxiety, Trauma, and Stress-Related Disorders

As discussed in Chapter 8, anxiety is the anticipation of some future thre
eral illnesses. The major ones—phobia, generalized anxiety, and panic djs
13%, 9%, and 6.8%, respectively (Kessler et al,, 2012). Bt th
the disruptiveness of their symptoms. The panic disorder
ture out of the house, much less hold down 3 job.

at. Anxiety disorders include sev-
. order—have lifetime risks of about
el.r significance ljes less in their prevalence than in
patient or the phop;c patient may be unable to ven-
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3. Which information presented here do
you find most convineing of a connection
between head Injuries and suicides?

veterans (Brenner, Ignacio, & Blow, 2011), and a
20-year study reported a tripling of the suicide
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for treating anxiety and related disorders.

Posttraumatic stress disorder (PTSD) is a prolonged stress reaction to a traumatic event; it is typically charac-
terized by recurrent thoughts and images (flashbacks), nightmares, lack of concentration, and Overreactivity
to em'iro'nmenral stimuli, such as loud noises. Because of recent news coverage, we usually associate PTSD
with combat experiences, but it can be triggered by all kinds of trauma, including robbery, sexual assault,
hostage situations, and automobile accidents. Men are more often exposed to such traumas, but women are
almost four times as likely to develop PTSD when they do experience trauma (Fullerton et al.,, 2001). PTSD
Symptoms are resistant to traditional drug and psychotherapy treatments; an alternative approach is expo-
sure therapy, which allows the individual to confront anxiety-provoking stimuli in the safety of the therapist’s
office. Exposure therapy is essentially an extinction Process, and fear memories are notoriously resistant to

extinction trials showed why; connections between the prefrontal cortex and the amygdala that are important
in fear conditioning and extinction were hypoactive in carriers of the alle]e.

Anomalies in Brain F unctioning

For the most part, the various anxiety disorders share acomy
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fholhad previously received MRIscans toreturn = = o
andhave their brains imaged again. Though none of
theresidents had full-blown PTSD, those with the highest scores had Jower
frontal cortex and in the ACC, compared with control subjects (Sekiguchi etal., 2013). Reduced volume in the
arbitofrontal cortex had occurred since the first scan, but the high-scoring subjects had lower ACC volume at
the time of the first scan; this suggests that a smaller ACC s a vulnerability factor for PTSD. This makes sense,
because the ACC is involved in the processing of fear and anxiety and in eliminating fear-related memories.
Ofcourse, these structures operate as part of circuits, rather than in isolation from each other or other parts
ofthe brain. Chad Sylvester and his colleagues (2012) have identified four networks whose faulty performar.lce
theybelieve contributes to anxiety (Figure 14.29). The ventral attention network o.rients to aFtention—demandmg
simuli and in people with anxiety disorders contributes to excessively stimulus—dr?ven attention. Oncea response
asituation is formulated, a salience network provides error detection by comparing the intended response with
s k i the need for increased executive control, the domain of the fron-
propriate responses. A mismatch would signal e M e
oparietal network. Finally, the default mode network engages in selt-monitoring,

i i tion.
tegulation; underactivity in this network results in poor emotional regula

gray matter volumes in the orbito-
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B FIGURE14.29 Networks Involved in Anxiety.
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will concentrate on two types: obsessive-compulsive disorder and related disorders, and borderline per-

sonality disorder.
9 What is Obsessive-Compulsive Disorder
obsess:vg Obsessive-compulsive disorder (OCD) consists of two behaviors, obsessions and compulsions, which occur in
compulsive

the same person. The disorder affects about 2.6% of the population over their lifetimes (Kessler et al., 2012).

An obsession is a recurring, uncontrollable thought; a person may be annoyed by a tune that mentally replays

over and over or by troubling thoughts such as wishing harm to another person. Normal people have similar

thoughts, but for the obsessive individual, the experience is extreme and feels completely out of control. Just
as the obsessive individual is a slave to thoughts, the compulsive individual is a slave to actions. Compulsions
are ritualistic behaviors that must be done to remove the anxiety of the obsession, such as touching a door
frame three times before passing through the door, endless bathing and hand washing, or checking to see if
appliances are turned off and the door is locked (Rapoport, 1991). Prominent examples of this disorder are
depicted in the films As Good as It Gets and The Aviator and in the television show Monk.

One psychiatrist described a patient who tired of returning home to check whether she had turned her appli-
ances off and solved the problem by taking her coffeemaker and iron to work with her (Begley & Biddle, 1996)
The playwright and humorist David Sedaris (1998) wrote that his short walk home from school durin chi’ldhooci
took a full hour because of his compulsion to stop every few feet and press his nose to th, g
lick a certain maﬂb’ox,' or touch a specificleaf that fiemanQed h1s‘attent10n. Once home, he had to make the rounds
of several rooms, kissing, touching, and rearranging various objects before he could enter his About:
fourth of OCD patients have a family member with OCD, suggestinga genetic involyerent. : 1§ owv'vn room. Abou ‘a\
often than girls, but the ratio levels off in adulthood (Swedo, Rapoport, Leonard, I epa, : .:‘ - ly.\\ ,&‘re e

What about individuals who are obsessed with neatness, o; ganization, as . ; = ; 1 ’“‘C‘\‘I"“"’ 1989). ;
world is “where it should be?” This is not OCD, but a related disorder , ‘»H.) £ Ly nnkmg sure that th‘ell
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Two of the mOst famous obsessive-compulsive individuals h.

the nultimillionaire Howard Hughes (R. Fowler, 1986) “«m 1]‘;(1 ; S“.‘)“‘g germ phobia (called mysophobia):

comedian Howie Mandel (Mandel, 2010). In Sughecy ;a:e t:e star .ot the television show Deal or No Deal,

his mother’s obsessive conce.rn with germs suggest eithér ;g;?iEESIgllls of d1§0.rder during childhood and

ence. However, symptoms of OCD did not begin until after a Serie\;uolflc'rabllhty or environmental influ-

v o i imn oot Ve bl (Figure A buj;;p ane cr?shes vand automobile
explicit instructions that flowers for the funeral were to be delivered b;/ alfsifladsesoqijte e
would not have any contact with the florist or with Hughes’s office—even to the pEie:t oefr;te;ncfisjez%aiil‘i}iz
prevent “back.ﬂow” of gerxns.(Bartlett & Steele, 1979). Assistants were required to handle his pgapers with
gloves, sometimes several pairs, and he in turn grasped them with a tissue. He instructed his assistants not
totouch him, talk directly to him, or even look at him; his defense for this behavior was that everybody car-
riesgerms and he wanted to avoid germs (R. Fowler).

: ,2001; P. E. Arnold €l
on, McGuffin, & Robinson, 1984).
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Obsessive-Compulsive Disorder.

B FIGURE 14.30 Brain Structures Involved in

Scans of OCD patients show that (a) activity is elevated in the ca
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B FIGURE 14.31 Howard Hughes.
Hughes was an extraordinarily successful businessman and
dgashing man-about-Hollywood, but he spent his later years
crippled by svmptoms of OCD. His life was documented in the
Wa 3

IR EIGURENZI3oME= SR o Grooming and the
Sapap3s Gene.
The mouse lacking the Sapap3 gene (top) has groomed to the

point of creating lesions on the neck and face and even damaging
the eye.

o1l 2w Jettiielen, and Guoping Feng.

If you think that the excessive grooming idea soup s far-fetche
ing and obsessive hair pulling (trichotillos ania), in which (, X

Researchers believe that OCD patients are high jp sero-

tonergic activity. This was su.ggesled_bﬁ th(zlfact that beople

f with OCD are inhibited in action and feel guilty ébout aggres-
‘ sive impulses; sociopaths, by contrast, feel no guilt after com-
mitting impulsive crimes, and they h:ave lowe'red S€rotonin
activity. But the only drugs that (,n;‘:mt‘en.tIYImpro.ve OCD
,3,(;{._'11]‘: are antidepressants that inhibit serotonin reup-
L e Teak 117, 1990). So, if Oy
“clvity, then reuptake
ompensatory redyc.

© that treatment doeg

receptors (Insel et a] ,

involvement remains

take inhibitors is ys;-

0 notrespond atall; 3

s its benefit from antipsychetics, and an

antig 1ate drug produces modest relief (Abramowity
etal, 2009), suggesting the involvement of these transmitters,
For treatment-resistant patients, psychosurgery is an option,
| Forty-seven percent of patients went into remission following
cingulotomy, which involves lesioning the ACC, and another
‘ 229% improved (Sheth etal., 2013). A less drastic procedure is

/ deep brain stimulation (DBS), targeting the internal capsule,

abundle of fibers that connect the frontal lobe with the thala-
mus and other areas. A DBS device was approved by the U.S.
Food and Drug Administration (2009) after it produced a
409 reduction in symptoms in OCD patients.

A meta-analysis of 113 studies found associations with
two serotonin genes and, in males only, two genes involved
in degradation of dopamine and serotonin (S. Taylor, 2013).
There were trends for two dopamine-related genes and
a glutamate-related gene, but these were not statistically
significant. The rate of disorders in relatives of people with
OCD suggests a genetic association with anxiety disorders,
depression, tic disorders such as Tourette syndrome (dis-
cussed later), and grooming disorders such as hair pulling
and skin picking (Bienvenu et al.,, 2012).

OCD-Related Disorders

The symptoms of OCD, particularly washing and “groom-
ing” rituals and Preoccupation with cleanliness, suggest to
someresearchers that it is a disorder of “excessive grooming”
(H.L. Leonard, Lenane, Swedo, Rettew, & Rapoport, 1991;

known as acral Jick syndrome, Some chimpanzees and mon-
Keys ehgage in excessive self-grooming and hair pulling, and
Wi of bivdgin captivity compulsiyely pull out their feath-
€rs, occasionally to the Point that the bird is denuded and at
tisk for infection and hypothe g Clomipramine, an anti-
depressant (hag inhibits seroton in reuptal;e 1 eff)ective in
reducing all thege behaviors (G, indlinger &il msay, 1991;
Hartman, 1995, Ra[;.,:‘ ), 1991) o 8 ¥
‘human behaviors of nail bit-
‘1tone by one until there are

(l.a.‘m,:,- e

A€ person pulig i,
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APPLICATION

5P

Searchers climb over debris piled almost to the ceilingin

the Collyer home.

Source: New York Daily News/Contributor/New York Daily News/

Getty Images.

There is greater awareness about hoarding
tary TV series such

disorder because of documen

as Hoarders, which profiles extreme hoarders; i
one segment, the home is sO cluttered that people
take meals in bed (Weiss, 2010). In each episode,
clinicians and professional organiz ith .the
2id of friendstandstamily assist the
cleanup of his or her home. The intervent
usually precipitated by a crisis,
remc-e the children for health and
o extreme

jon 18
threat to

Hoarding can be s
dangers as well; for example
injured when 150 of them
A fire ina New Yoty
floor-to-ceiling junk (Newmaly

partment fi
2006)-

Of Hermits and Hoarder
s

But the m
oSt se;
about may b }Zfere hoarders that we know
y be the Collyer broth
Langley. Th others, Homer and
Vo S QST WD in a Fifth
York City mansi : i Avemue Nevs
City mansion with their eccentri
NI U £ i ntric first-
<l AU er, a gynecologist,
o a;t Bellevue Hospital and the
e up their telephone, electrici

g i e 5 ctricity, and

ge simplify” their lives (Weiss, 2010). Homer
came an attorney, and Langley graduated f
Columbia University i < Ry
; ersity in mechanical engineerin

and chemistry and th i 2

: ; ; en tried a career as a concert
pianist. After their parents died, the two brothers
became reclusive hermits. Homer was confined to
the .home. by blindness and arthritis, but Langley
bu§1ed himself with nighttime treks through the
neighborhood collecting odds and ends off the
streets. On March 21, 1947, responding to a tip
about an odor, police broke into the mansion
through a second-story window after fiinding the
foyer blocked by a solid wall of junk (“Collyer
Brothers,” n.d.). They found Homer dead of
starvation and no sign of Langley. The home
od that Langley had made tunnels
ebris in order to move from room
to room; some of those tunnels were rigged
with booby traps as a defense against intruders.
Authorities removed the contents from the home;
18 days after Homer's body was discovered,
Langley was found just 10 feet away, crushed under
f his own traps- There was sO little of value in
f material that was removed from the
brought little money. For the
rew up with their mothers’
your room or you'll end
hers!” (Weiss, p- 2518
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their own items, (he healthy controls discardeq 40
S ded 37, but the hoarders gave up only 29
it of the study the hoarders reported “not

When it cam S
and those with OCD discat

CTRIIRE IR T [ ] ey

B FIGURE14.3¢ \ ¢ ne 1\101"0 lcl!ing.“a’lu1‘1}!11;:)':/\'/251:]101.0 activity than the others in the ACC,
ll‘t‘!l“g ""glhl. l‘.‘:j[ik:lmvi()r and detects errors, and in the insula, whicp,

These SC8 superimposed ;:li:::::l:r\l:‘\lllll‘ll(: ‘n sense of self. A}7}7;11‘c|1t|}’,’£§“§’: ‘;%l‘]"fvtigfszsptisseSSiOns

s 14,500 \;'.15 threatening; this can Jead to really bizarre > €accom-

5 panying A\PP““'_“"””Il't‘\"(:‘lj'” ated with OCD is Tourette syndrome
\”“f”‘ Y l‘"‘ - voft 2nd phonic (sound) tics,_

whose VICLINS 857 1ink their eyes rapidly; throwiptmehesiag

‘nh:.“jm : il . ”;imic people’s facia]

“\IW;:;&M; it wut derogatory remarks

¢rs can manage thejr

‘{e patients are usually

or performing surgery

r OCD nor Tourette is 2

on s compulsive rituals at

e press fics during the day and

: i : then tic during their sleep. } gist Oliver Sacks (1990) graphically

©1995 American PsychiatricP et = : describes a woman on the streets of New York who was imitating other
and gestures as she passed them on the sidewalk:

and profanity. Botl

1
symptoms for shott pe
symptom free wil
(ves, some oI the rarne
163!

jatier Ot h

simple n

i school and “let go™ at

people’s expressions

Suddenly, desperately, the old woman turned aside, into an alley-way which led off the main street.
And there, with all the appearances of a woman violently sick, she expelled . . . all the gestures, the
postures, the expressions, the demeanours, the entire behavioural repertoires, of the past forty or
fifty people she had passed. (p. 123)

Symptoms begin between the ages of 2 and 15 years and usually progress from simple to more complex
tics, with increasing compulsive or ritualistic qualities. The incidence of Tourette is difficult to determine;
in recent studies the numbers have varied from 3 to 8 per 1,000 persons. In a survey of 64,000 children in
the United States, the rate was 3 out of every 1,000, with three times as many males as females (Scahill,
Bitsko, Visser, & Blumberg, 2009). Tourette syndrome is genetically influenced, with a concordance rate
of 53% for identical twins and 8% for fraternal twins (R. A. Price, Kidd, Cohen, Pauls, & Leckman, 1985).
Tourette shares some genetic roots with OCD; a third of patients with early-onset OCD also have Tourette
syndrome (do Rosario-Campos et al., 2005), and 30% of adults with Tourette are also diagnosed with OCD
(R. A. King, Leckman, Scahill, & Cohen, 1998). Recent studies have identified a mutation of the SLITRKI
gene in Tourette and found a mutation of the Hdc gene in a man and his eight offspring, all of whom have
the d1sorder. (Abelson etal, 20055 Ercan-Sencicek et al., 2010). The genes function in neural development
and transmission, and b(')th are hlghly active in brain areas involved in Tourette.

Tourette syndrome, like OCD, involves increased activity in the basal ganglia. But unlike OCD, the most

frequently prescribed drug for Tourette is an antidopaminergic drug, haloperidol, though newer antidopa-

mine drugs are also being used. One effect dopamine has is motor activation, and Malison and his colleagues

ep brain stimulation to the thalamus,
Okun etal,, 2013).
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‘ gical disorders, we end wij
By : e ) with one of th ntrien ity dis
orders: border'ine personality disor i I ¢ most intriguing personality dis-
2 tal., 2008), i charactefized b)(li flflgtili]l)e)" Pl i Which affects 05%5'@%% fflihe popul?atioll
, with this condition haye an intense f i relationships, Poor sell-image, and impulsivity
i be loved. They often switch b i : earofaband(mmem andrejectio d ot :
d m)m].g i gspe i c deft]ween intense feelings of “love” and e )itlc 10 aid an equally strong desu}fl:
as gar eding, and they are igh ri & they engageinri 5
s ’t h ly atavery high risk for Suicide and gy .- gagein risky behaviors suc f
P & emselves, and they are prone to taking iy, d_buu, ‘althoughts, In fact, 8%-10% 0
5 i Yoo Can
gsuicide, edication 4 heyond the recommended

Individuz



-

14.34 TS ; Chapte, 14. Psychological Disorders 441
p FIGURE 4.34 Ntegrative MO(‘lel

of Borderhne

Pergo q ik i
: Sona ;
) vent the Mbalang "lhty Dlsorder,

» Poor €NViron es t

"eSult in gp; ;
oj al fe ; Plgenetic cha
ices Characteristiq o o S tHrn on il

Nthough environmental support can pre
borderlinu personality disorder (blue
which lead 11e poor behaviorg| ch

EES to plasticity genes resulting in
Eenes that resul . b

Ofthe disorder (Ofange) tinimpulsivity and poor emotional control,

Eny Ironmentg
risk factorg i, 8

Plasticity
gdenes

e I

; Impulsivity ' —j /7

g ‘ Emotional dysregulation

CE & SRS

i
|
|
1 H 7
g ' —_—
)
:

[ VMaIé’d;ptrét-i\A/g beha?or?j

o e S ’ Repetition
y Y | and reinforcement

Alternative outcome

(Clg othor e i rsonality disorder
psychopathology) [ Sowietlinelps Y J

A

i i i rative model,” by A. Amad et al., 2014,
S e: Figure 2 fror “Genetics of borderline personality disorder: systematic review and p»OpOSaIQ aiml egrative mo Y
e A : i = i i ermission.
NOULOSC/GI ce and Biobehavioral Reviews, 40, pp. 6-19. Copyright © 2014 Elsevier. Used with-p

E 23 R e T

3P )l] stro |y 0% a(l (0) omas, ad .,&GO WOOd,
ng gel‘letlc baSlS lth a herltablll about 4 / (Am > Ram Z, Th 208t
asa s W rari T

i tonin transporters such as
linked to BPD include ones responsible for serotonin receptors, Sero
2014). Genes linked to

SHIIL]R (()])a nine tran orte A y (
P ar ld enzymes that Illake IleuIOtIaIlSIIllttels such ast YI osine
S| rters SuCh as D Tl 5 )

hat influence neuronal su irallbreiny D ears to
i cemctl AT i _Therefore, BPD app
hydroxylase), as well as genes t t1 3 < rch thatled to these conclusions) 9 pea
death (see Amad et al., 2014 forarewewofthe research systems, as well as by d n
eath (see Amad et al., > m y

i otransmitter . e
: in and dopamine neurot o ter8)islinked tobothag
s oy s Qg et 0 Seffr?f:l(z;l;; that the MAOA gene (discussed in Chap
Neuronal number. Of interest was a

ors and borderline pe onality diso der (C g & Halton 2009). Even wi netic correlates, the
h db i 009). Even with these ge !
maining 60 e ' ity disorder (Craig = dt (ipsycgliatristsbelieve the genespAredmposeairi
S:ebe :Vi ors o .rs : el o 1;\1; oenem) ntal events must happen to activate the ep
i o o 1rnlce 1lePD butthatasetofen ir enta

individual toward the imbalance 0

: ioure 14.34).
genetic changes that result in the disorder (Figu

- Understanding
¢ Take o M: ;. te to Check Your KnOWIedgTa:;c:isorders ©ality disorder?
*  Descrilse the symptoms Of Of;?;i;?iztriis of borderline person
. s istinguishing isorders
. m:: :;att:f:r::;]rge used with these d1SC
1 and we now knﬂW. y gietzftl:f(;i:sb;ltg
In PerSpective , jn research- ? es in imaging

§s1 o advanc 2
§ progre hs to iology ©
i een enormous P i roug ding of the phys
he Past several decades have s e OWe thes il understan
¢physiological causes of disorders: oV

imp?’
r greatly!
8eNetics research technology and t0 our 6

fsyllapses> not to



