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variously as volume change, shape changevariously as volume change, shape change

or a result of other processes altering voxelor a result of other processes altering voxel

intensity, we dispute the simplistic assertionintensity, we dispute the simplistic assertion

that region of interest methodologies arethat region of interest methodologies are

‘more accurate’ – such methodologies have‘more accurate’ – such methodologies have

their own difficulties, in particular withtheir own difficulties, in particular with

interrater reliability and the optimal parcel-interrater reliability and the optimal parcel-

lation boundaries chosen for structures,lation boundaries chosen for structures,

and the two methodologies are perhapsand the two methodologies are perhaps

better viewed as complementary. Regionbetter viewed as complementary. Region

of interest analyses of a similar sampleof interest analyses of a similar sample

demonstrated that volume deficits of thedemonstrated that volume deficits of the

hippocampus and amygdala characterisehippocampus and amygdala characterise

schizophrenia but not bipolar disorderschizophrenia but not bipolar disorder

(Marshall(Marshall et alet al, 2004; McDonald, 2004; McDonald et alet al,,

2006). This is consistent with our computa-2006). This is consistent with our computa-

tional morphometry study – and withtional morphometry study – and with

Kraepelin’s seminal dichotomy.Kraepelin’s seminal dichotomy.
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Social defeat and schizophreniaSocial defeat and schizophrenia

Selton & Cantor-Graae (2005) relateSelton & Cantor-Graae (2005) relate

schizophrenia to social defeat. Given Dar-schizophrenia to social defeat. Given Dar-

win’s theory of intrasexual selection, socialwin’s theory of intrasexual selection, social

defeat is inevitable for a proportion of anydefeat is inevitable for a proportion of any

population, and it is not unlikely that wepopulation, and it is not unlikely that we

are seeing this unselected or deselected por-are seeing this unselected or deselected por-

tion in the psychiatric clinic. The responsetion in the psychiatric clinic. The response

to social defeat is variable. In chimpanzeesto social defeat is variable. In chimpanzees

there is conditional reconciliation, in whichthere is conditional reconciliation, in which

the defeated animal engages in affiliativethe defeated animal engages in affiliative

behaviour with the one who has defeatedbehaviour with the one who has defeated

him (Aurelihim (Aureli et alet al, 2002). The hugging and, 2002). The hugging and

kissing ritual relieves post-conflict anxietykissing ritual relieves post-conflict anxiety

(indicated by scratching and other self-(indicated by scratching and other self-

directed acts), so that in the chimpanzeedirected acts), so that in the chimpanzee

world the sun goes down on no one’sworld the sun goes down on no one’s

wrath. In partially migratory species ofwrath. In partially migratory species of

birds, such as the robin, the defeated birdsbirds, such as the robin, the defeated birds

who have no territories migrate, and if theywho have no territories migrate, and if they

return in the spring they may find that thereturn in the spring they may find that the

winners have succumbed to the cold. Inwinners have succumbed to the cold. In

partially hibernating species the defeatedpartially hibernating species the defeated

animals hibernate. In general, in territorialanimals hibernate. In general, in territorial

species defeated animals disperse, whereasspecies defeated animals disperse, whereas

in group-living species they stay in thein group-living species they stay in the

group in a subordinate role.group in a subordinate role.

I think that defeated humans haveI think that defeated humans have

the alternative defeat strategies of eitherthe alternative defeat strategies of either

dispersing or staying in the group. Thedispersing or staying in the group. The

‘schizotype’ appears to be a dispersal‘schizotype’ appears to be a dispersal

phenotype, modified from the usual mam-phenotype, modified from the usual mam-

malian dispersal phenotype because of themalian dispersal phenotype because of the

uniquely cohesive structure of humanuniquely cohesive structure of human

groups, which are held together by com-groups, which are held together by com-

mon belief systems. When a person withmon belief systems. When a person with

this phenotype is defeated, they develop athis phenotype is defeated, they develop a

new belief system, recruit followers andnew belief system, recruit followers and

take them off to a new location (Stevenstake them off to a new location (Stevens

& Price, 2000). This appetitive behaviour& Price, 2000). This appetitive behaviour

may well require stimulation of the dopa-may well require stimulation of the dopa-

mine reward system, as was found inmine reward system, as was found in

defeated mice, which being territorialdefeated mice, which being territorial

disperse when defeated. However, whendisperse when defeated. However, when

defeated the depression-prone humandefeated the depression-prone human

stays in the group in a subordinate role.stays in the group in a subordinate role.

He may be happily reconciled to this subor-He may be happily reconciled to this subor-

dination or he may use the depressivedination or he may use the depressive

strategy of ‘deceiving downwards’ in whichstrategy of ‘deceiving downwards’ in which

he develops the cognition that he is nothe develops the cognition that he is not

such a useful member of the group as hesuch a useful member of the group as he

thought he was (Hartung, 1987). Thisthought he was (Hartung, 1987). This

depressive strategy may involve somedepressive strategy may involve some

downregulation in the hippocampus, asdownregulation in the hippocampus, as

occurs in defeated rats, which are group-occurs in defeated rats, which are group-

living animals (McEwen, 2005).living animals (McEwen, 2005).

In general, we think people with theIn general, we think people with the

schizotypal phenotype become depressedschizotypal phenotype become depressed

when dispersal is blocked whereas thosewhen dispersal is blocked whereas those

who are prone to depression becomewho are prone to depression become

depressed when reconciliation is blocked.depressed when reconciliation is blocked.

People with the schizotypal phenotype andPeople with the schizotypal phenotype and

depression also have their new belief system,depression also have their new belief system,

which in the absence of followers is likelywhich in the absence of followers is likely

to be labelled delusion, and the unworldlyto be labelled delusion, and the unworldly

prophet is then looked after not by adoringprophet is then looked after not by adoring

acolytes but by psychiatric nurses.acolytes but by psychiatric nurses.
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Selton & Cantor-Graae (2005) proposedSelton & Cantor-Graae (2005) proposed

that long-term experiences of social defeatthat long-term experiences of social defeat

may sensitise the mesolimbic dopaminemay sensitise the mesolimbic dopamine

system, increasing the risk for schizo-system, increasing the risk for schizo-

phrenia. Regrettably they continued thephrenia. Regrettably they continued the

tradition of ignoring the distal evo-tradition of ignoring the distal evo-

lutionary perspective. An underemphasisedlutionary perspective. An underemphasised

observation is that although neurologicalobservation is that although neurological

illnesses have lifetime prevalence rates inillnesses have lifetime prevalence rates in

the order of thousands, prevalence ratesthe order of thousands, prevalence rates

for psychiatric illness often lie betweenfor psychiatric illness often lie between

1% (as for schizophrenia) and about1% (as for schizophrenia) and about

20%. When considering highly disabling20%. When considering highly disabling

conditions such as schizophrenia, depres-conditions such as schizophrenia, depres-

sion or anxiety, one must consider thesion or anxiety, one must consider the

survival implications. Over evolutionarysurvival implications. Over evolutionary

time if there were not some adaptivetime if there were not some adaptive

advantage these genes would have beenadvantage these genes would have been

eliminated. The suggestion that these condi-eliminated. The suggestion that these condi-

tions are products of modern culture istions are products of modern culture is

untenable, as they are found in all culturesuntenable, as they are found in all cultures

and have been observed back in time asand have been observed back in time as

far as history permits. Furthermore, ani-far as history permits. Furthermore, ani-

mals certainly have depression and anxiety.mals certainly have depression and anxiety.

Selton & Cantor-Graae could haveSelton & Cantor-Graae could have

referred to the book by Stevens & Pricereferred to the book by Stevens & Price

(2000) on the evolutionary adaptiveness of(2000) on the evolutionary adaptiveness of

social subordination and schizophrenia.social subordination and schizophrenia.

They proposed that schizotypal individualsThey proposed that schizotypal individuals

at times of social crises may come to the foreat times of social crises may come to the fore

and lead individuals with similar genes inand lead individuals with similar genes in

new directions. Similarly, work by Gilbertnew directions. Similarly, work by Gilbert

(1992) and Sloman (2000) on depression(1992) and Sloman (2000) on depression

and defeat warrant consideration.and defeat warrant consideration.

Evolutionary perspectives often suggestEvolutionary perspectives often suggest

obvious but new directions for gene–obvious but new directions for gene–

environment research. For example, I haveenvironment research. For example, I have

proposed a model of post-traumatic stressproposed a model of post-traumatic stress

disorder (PTSD) based on mammalian de-disorder (PTSD) based on mammalian de-

fences (Cantor, 2005). An understandingfences (Cantor, 2005). An understanding

of these suggests that looking for genes forof these suggests that looking for genes for

the entity PTSD is misguided. The sixthe entity PTSD is misguided. The six

mammalian defences operate under differ-mammalian defences operate under differ-

ent selection regimes, therefore greaterent selection regimes, therefore greater

evolution of one will be associated with aevolution of one will be associated with a
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decreased need for others. The tortoise,decreased need for others. The tortoise,

although not a mammal, provides the per-although not a mammal, provides the per-

fect example: its extraordinary defensivefect example: its extraordinary defensive

shell reduces the need to flee or fight toshell reduces the need to flee or fight to

virtually zero.virtually zero.

Furthermore, the possibility arisesFurthermore, the possibility arises

that future gene therapies may havethat future gene therapies may have

serious untoward consequences (Watsonserious untoward consequences (Watson

& Andrews, 2002). The genes associated& Andrews, 2002). The genes associated

with social defeat may encourage a batteredwith social defeat may encourage a battered

wife to yield to her brutal husband, albeit atwife to yield to her brutal husband, albeit at

the price of chronic depression. Should herthe price of chronic depression. Should her

relevant genes be deleted by future generelevant genes be deleted by future gene

therapy, potential consequences includetherapy, potential consequences include

being killed as a result of not yielding, kill-being killed as a result of not yielding, kill-

ing her abuser in retaliation or at least aing her abuser in retaliation or at least a

heightened state of domestic abuse. Theheightened state of domestic abuse. The

potential for such untoward consequencespotential for such untoward consequences

must be considered.must be considered.
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Authors’ reply:Authors’ reply: We thank Drs Price andWe thank Drs Price and

Cantor for their interesting reactions. WeCantor for their interesting reactions. We

welcome the prophet as a much more col-welcome the prophet as a much more col-

ourful ‘endophenotype’ for schizophreniaourful ‘endophenotype’ for schizophrenia

than a dysfunction in eye-tracking orthan a dysfunction in eye-tracking or

prepulse inhibition. However, whether theprepulse inhibition. However, whether the

increased reproductive fitness of a smallincreased reproductive fitness of a small

number of prophets compensates for the re-number of prophets compensates for the re-

productive impairments in patients withproductive impairments in patients with

schizophrenia and their lonely schizotypalschizophrenia and their lonely schizotypal

relatives remains to be demonstrated.relatives remains to be demonstrated.

E. Cantor-GraaeE. Cantor-Graae Department of CommunityDepartment of Community
Medicine, Lund University,University HospitalMedicine, Lund University,University Hospital
UMAS,Malmo, SwedenUMAS,Malmo« , Sweden

J.-P. SeltenJ.-P. Selten Department of Psychiatry,UniversityDepartment of Psychiatry,University
Hospital, PO Box 85500, 3508 GAUtrecht,Hospital, POBox 85500, 3508 GAUtrecht,
The Netherlands. E-mail: jp.seltenThe Netherlands. E-mail: jp.selten@@azu.nlazu.nl

Schizophrenia, cancer andSchizophrenia, cancer and
imprinting: early nutritionalimprinting: early nutritional
influencesinfluences

We read with interest the importantWe read with interest the important

findings of Goldacrefindings of Goldacre et alet al (2005) on the(2005) on the

association between schizophrenia and can-association between schizophrenia and can-

cer morbidity. Compared with the generalcer morbidity. Compared with the general

population, they found a reduced rate ofpopulation, they found a reduced rate of

cancer of the colon in the schizophreniacancer of the colon in the schizophrenia

cohort (adjusted rate ratio 0.72, 95% CIcohort (adjusted rate ratio 0.72, 95% CI

0.50–1.01) with a trend towards signifi-0.50–1.01) with a trend towards signifi-

cance (cance (PP¼0.06). Rates of rectal cancer0.06). Rates of rectal cancer

were significantly reduced in people withwere significantly reduced in people with

schizophrenia (rate ratio 0.57, 95% CIschizophrenia (rate ratio 0.57, 95% CI

0.33–0.93,0.33–0.93, PP¼0.03). In their discussion,0.03). In their discussion,

they emphasised the reduced rate of skinthey emphasised the reduced rate of skin

cancer in the schizophrenia cohort (ratecancer in the schizophrenia cohort (rate

ratio 0.56, 95% CI 0.36–0.83,ratio 0.56, 95% CI 0.36–0.83, PP¼0.004).0.004).

Recent studies suggest that abnormalRecent studies suggest that abnormal

insulin-like growth factor-2 (IGF-2) im-insulin-like growth factor-2 (IGF-2) im-

printing is aetiological in the developmentprinting is aetiological in the development

of colorectal cancer (Jirtle, 2004). Genomicof colorectal cancer (Jirtle, 2004). Genomic

imprinting occurs following epigeneticimprinting occurs following epigenetic

modification of the germ line, which resultsmodification of the germ line, which results

in parent-of-origin dependent, monoallelicin parent-of-origin dependent, monoallelic

gene expression in somatic cells. Epigeneticgene expression in somatic cells. Epigenetic

changes in the genome are stable but rever-changes in the genome are stable but rever-

sible alterations in a CpG dinucleotide orsible alterations in a CpG dinucleotide or

histones, for example through changes inhistones, for example through changes in

methylation. The genome of colonic epithe-methylation. The genome of colonic epithe-

lium from patients with colorectal cancer islium from patients with colorectal cancer is

hypomethylated compared with normalhypomethylated compared with normal

colonic epithelia (Feinberg & Vogelstein,colonic epithelia (Feinberg & Vogelstein,

1983). Hypomethylation results in the loss1983). Hypomethylation results in the loss

of IGF-2 imprinting. We proposed abnor-of IGF-2 imprinting. We proposed abnor-

mal imprinting (deletion of paternallymal imprinting (deletion of paternally

expressed IGF-2) as a possible mechanismexpressed IGF-2) as a possible mechanism

associated with schizophrenia risk (Abel,associated with schizophrenia risk (Abel,

2004). Early nutritional influences (pre-2004). Early nutritional influences (pre-

natal/maternal) may stimulate changes innatal/maternal) may stimulate changes in

cytosine methylation to which imprintedcytosine methylation to which imprinted

genes such as IGF-2 seem susceptible. Earlygenes such as IGF-2 seem susceptible. Early

nutrition may influence susceptibility notnutrition may influence susceptibility not

only to adult obesity, diabetes and cardio-only to adult obesity, diabetes and cardio-

vascular disease (Waterland & Jirtle, 2004)vascular disease (Waterland & Jirtle, 2004)

but also to schizophrenia. This suggests thatbut also to schizophrenia. This suggests that

early nutritional interventions aimed at pre-early nutritional interventions aimed at pre-

venting chronic disease are an excitingventing chronic disease are an exciting

possibility in schizophrenia. This view ispossibility in schizophrenia. This view is

supported by Dutch and more recentsupported by Dutch and more recent

Chinese data which indicated that rates ofChinese data which indicated that rates of

schizophrenia doubled following prenatalschizophrenia doubled following prenatal

exposure to famine (St Clairexposure to famine (St Clair et alet al, 2005)., 2005).
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Post-traumatic stress disorderPost-traumatic stress disorder
after life eventsafter life events

In their interesting article MolIn their interesting article Mol et alet al (2005),(2005),

who conclude that life events might causewho conclude that life events might cause

as many post-traumatic stress disorderas many post-traumatic stress disorder

(PTSD) symptoms as do traumatic events.(PTSD) symptoms as do traumatic events.

The design and conclusions of the studyThe design and conclusions of the study

raise some doubts.raise some doubts.

Our first concern relates to the assump-Our first concern relates to the assump-

tion that a particular symptom or disordertion that a particular symptom or disorder

may be diagnosed in the absence of the fun-may be diagnosed in the absence of the fun-

damental nature or essence of the disorder.damental nature or essence of the disorder.

The authors claim to identify PTSD in theThe authors claim to identify PTSD in the

absence of (a) a traumatic event and (b) aabsence of (a) a traumatic event and (b) a

response involving intense fear, helplessnessresponse involving intense fear, helplessness

or horror. Both these criteria are diagnosticor horror. Both these criteria are diagnostic

A criteria of the DSM–IV and essentialA criteria of the DSM–IV and essential

features of PTSD. Diagnosing PTSD withfeatures of PTSD. Diagnosing PTSD with

disregard for a traumatic event is like diag-disregard for a traumatic event is like diag-

nosing a major depressive disorder in thenosing a major depressive disorder in the

absence of depressed mood.absence of depressed mood.

Our assumption regarding the broadOur assumption regarding the broad

use of the PTSD diagnosis is strengtheneduse of the PTSD diagnosis is strengthened

by the instrument used for assessing PTSDby the instrument used for assessing PTSD

symptoms, which has high sensitivity butsymptoms, which has high sensitivity but

lacks specificity (Carlson, 1997). In addi-lacks specificity (Carlson, 1997). In addi-

tion, it is questionable whether a self-reporttion, it is questionable whether a self-report

scale can assess the clinical relevance ofscale can assess the clinical relevance of

symptoms. Our concern is corroboratedsymptoms. Our concern is corroborated

by the results in Table 4. The only itemby the results in Table 4. The only item

on which the life events group scoredon which the life events group scored

higher than the traumatic events grouphigher than the traumatic events group

was the non-specific symptom of ‘havingwas the non-specific symptom of ‘having

trouble concentrating’, whereas the trau-trouble concentrating’, whereas the trau-

matic events group scored higher onmatic events group scored higher on

‘trauma-specific items’ such as amnesia‘trauma-specific items’ such as amnesia

and hyperarousal.and hyperarousal.
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