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The Paradox of Inheritable,
Detrimental Disorders
Schizophrenia is a particularly
fascinating topic in the realm of
evolution because it persists in the

population despite its detrimental effects.

In an evolutionary context, the high
mortality rate and reduced fertility rate
in patients with schizophrenia are at
odds with the fact that there is a genetic
component and high prevalence rate
associated with this disorder.!

A Unique Human Disorder

Early evolutionary theories of
schizophrenia focused on characteristics
unique to the human species such as
intelligence, language, social
relationships and creativity.

It has been argued that the
genetic components underlying language
and schizophrenia are related, since
these have been present in populations
separated for thousands of years. In
support of this, schizophrenia does
involve an indiscriminate sense of
external (speech) versus internal
language (thought).>* However,
schizophrenia involves much more than
language and other theories have tried to
account for changes in social behaviour
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and executive function.* For example,
humans, even more so than other
primates, are able to interact with their
social environment in complex ways and
one suggestion has been that
schizophrenia may arise as a disconnect
with a harmful social world.>

The creativity aspect of
schizophrenia is one that has long piqued
curiosity on potential benefits to mental
health disorders. Relatives of people
with schizophrenia are more likely to
hold positions in academic or artistic
professions and have been found to have
greater cognitive flexibility.”%*

Theories related to creativity
include Horrobin’s neuronal membrane
phospholipid theory in which an
evolution near a source of water, with
access to essential fatty acids, allowed
for enhanced neuronal connectivity and
flexibility in our reactions.'® This
allowed for cognition, memory and
creativity, but also for conditions like
schizophrenia, dyslexia and manic
depressive disorder.*!°

In the past, our diet may have
counteracted effects of mutations in
phospholipid metabolism to produce a
milder form of disorder but our deviation
from traditional diets may have made the
disorder more harmful.'

General Evolutionary Theories
Three main categories of evolutionary
theory include ancestral neutrality,
balancing selection and polygenic
mutation-selection balance.

Ancestral neutrality is the
concept that a condition was not harmful
in the past, but as our ancestral alleles
interact with our modern-day world there
is a mismatch between those alleles and
our current context. It is unknown the
extent to which schizophrenia was
fitness reducing in the past, but based on
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its current effects on fitness it is highly
unlikely that schizophrenia was either
neutral or produced a significant
advantage to the individual in the past.!!

Balancing selection occurs in
conditions that decrease fitness under
some circumstances, but increase fitness
under other circumstances. Another
form of balancing selection is
antagonistic pleiotropy where an allele
affects multiple traits, having positive
effects on some and negative effects on
others. Yet this is likely to occur only in
special circumstances and provides no
protection against genetic drift.!!

Balancing selection also implies
there must be a benefit and even non-
affected relatives of those with
schizophrenia have been argued not to
have a reproductive advantage over the
general population.!! In addition, the
presence of a paternal age effect is more
consistent with what is expected under a
mutation-selection model.!!

In the model of polygenic
mutation-selection balance,
schizophrenia results from mutations at
many places in the genome. This model
explains why people with schizophrenia
present in different ways. Traits
important to fitness rely on the
functioning of many complex processes,
and so rely on a large number of
genes. !l

While mutations might be only
mildly harmful on their own, they can
cumulatively create a propensity for
disease.'*!'* These mutations would be
selected against, but their removal would
be slow. Such a situation reflects the
few reliable and replicable susceptibility
alleles found in schizophrenia.'?

Clinical Implications from an
Evolutionary Perspective
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While genes increase susceptibility to
schizophrenia, environmental factors are
still at work in allowing for the
manifestation of the disorder.
Recognizing this is important because it
reveals where interventions can be made.
These interventions include areas of diet,
lifestyle and targeted supplementation.

As Western grain products were
introduced to areas of traditionally low
wheat consumption, rates of
schizophrenia increased.!> World War 11
food shortages revealed that areas of
wheat shortage saw a drop in
hospitalizations for schizophrenia,
whereas areas of increased wheat
consumption (such as the United States)
saw an increase in hospitalizations
during that time.'¢

Promising results have been seen
in a number of trials where removal of
gluten resulted in a dramatic
improvement of schizophrenia and it is
suggested that such an intervention is
beneficial for a subgroup of patients.!”

Patients with schizophrenia have
also been seen to undergo a resolution of
symptoms during periods of high fever
only to relapse once the fever subsides.
Horrobin made a connection between
fever and phospholipid metabolism. It is
thought that supplementing with
eicosapentanoic acid (EPA) creates an
effect similar to that of a fever by
adjusting the ratio of arachidonic acid to
EPA. In support of this, schizophrenia
has a milder presentation in populations
in which there is an inverse relationship
between lifetime severity and the ratio of
essential fatty acids to other fats in the
diet.!

Considering theories centered
around socialization, language and
creativity, lifestyle-related therapies may
be useful for improving quality of life.
Existing trials suggest art therapy, music
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therapy, animal-assisted therapy and
dance movement therapy each have
benefits for patients with
schizophrenia.'*?® In particular, dance
movement therapy is linked to a 20%
reduction in negative symptoms.?’?®

Summary

Overall, an evolutionary perspective
provides insight into why schizophrenia
persists in the population and direction
on therapeutic strategies.

References

1. Sullivan, P. F., Kendler, K. S. &
Neale, M. C. Schizophrenia as a
Complex Trait. Arch. Gen.
Psychiatry 60, 1187 (2003).

2. Crow, T. J. Schizophrenia as the
price that homo sapiens pays for
language: a resolution of the
central paradox in the origin of
the species. Brain Res. Brain Res.
Rev. 31, 118-29 (2000).

3. Crow, T. J. Is schizophrenia the
price that Homo sapiens pays for
language? Schizophr. Res. 28,
127-141 (1997).

4, Polimeni, J. & Reiss, J. P.
Evolutionary Perspectives on
Schizophrenia. Can. J. Psychiatry
48, 34-39 (2003).

5. Burns, J. K. Psychosis: A costly
by-product of social brain
evolution in Homo sapiens. Prog.
Neuro-Psychopharmacology Biol.
Psychiatry 30, 797-814 (2006).

6. Burns, J. K. Reconciling ‘the new
epidemiology’ with an
evolutionary genetic basis for
schizophrenia. Med. Hypotheses
72, 353-358 (2009).

7. Power, R. A. et al. Polygenic risk
scores for schizophrenia and
bipolar disorder predict creativity.
Nat. Neurosci. 18, 953-955

Published by Journal of Evolution and Health, 2017

10.

11.

12.

13.

14.

15.

16.

(2015).

Pearlson, G. D. & Folley, B. S.
Schizophrenia, Psychiatric
Genetics, and Darwinian
Psychiatry: An Evolutionary
Framework. Schizophr. Bull. 34,
722-733 (2007).

Bilder, R. M. & Knudsen, K. S.
Creative cognition and systems
biology on the edge of chaos.
Front. Psychol. 5,1104 (2014).
Horrobin, D. F. The madness of
Adam and Eve : how
schizophrenia shaped humanity.
(Bantam, 2001).

Keller, M. C. & Miller, G.
Resolving the paradox of
common, harmful, heritable
mental disorders: Which
evolutionary genetic models work
best? Behav. Brain Sci. 29, 385-
404-52 (20006).

Bailey, J. M. How can
psychological adaptations be
heritable? Novartis Found. Symp.
233, 171-80—4 (2000).

Keller, M. C. & Miller, G.
Resolving the paradox of
common, harmful, heritable
mental disorders: Which
evolutionary genetic models work
best? Behav. Brain Sci. 29,
(2006).

Chabris, C. F. et al. Why it is hard
to find genes associated with
social science traits: theoretical
and empirical considerations. Am.
J. Public Health 103 Suppl 1,
S152-66 (2013).

Dohan, F. C. Genetic hypothesis
of idiopathic schizophrenia: its
exorphin connection. Schizophr.
Bull. 14, 489-94 (1988).
Bressan, P. & Kramer, P. Bread
and Other Edible Agents of
Mental Disease. Front. Hum.



17.

18.

19.

20.

21.

22.

23.

24.

Journal of Evolution and Health, Vol. 2 [2017], Iss. 3, Art. 2

Neurosci. 10, 130 (2016).
Kalaydjian, A. E., Eaton, W.,
Cascella, N. & Fasano, A. The
gluten connection: the association
between schizophrenia and celiac
disease. Acta Psychiatr. Scand.
113, 82-90 (2006).

Horrobin, D. F. The membrane
phospholipid hypothesis as a
biochemical basis for the
neurodevelopmental concept of
schizophrenia. Schizophr. Res. 30,
193-208 (1998).

Nurenberg, J. R. ef al. Animal-
Assisted Therapy With Chronic
Psychiatric Inpatients: Equine-
Assisted Psychotherapy and
Aggressive Behavior. Psychiatr.
Serv. 66, 80—86 (2015).

Calvo, P. ef al. Animal Assisted
Therapy (AAT) Program As a
Useful Adjunct to Conventional
Psychosocial Rehabilitation for
Patients with Schizophrenia:
Results of a Small-scale
Randomized Controlled Trial.
Front. Psychol. 7,631 (2016).
Chu, C.-I, Liu, C.-Y., Sun, C.-T.
& Lin, J. The Effect of Animal-
Assisted Activity on Inpatients
with Schizophrenia. doi.org 47,
42-48 (2009).

Kovacs, Z., Kis, R., Rozsa, S. &
Roézsa, L. Animal-assisted therapy
for middle-aged schizophrenic
patients living in a social
institution. A pilot study. Clin.
Rehabil. 18, 483-486 (2004).
Geretsegger, M. et al. in
Cochrane Database of Systematic
Reviews (ed. Gold, C.) 5,
CD004025 (John Wiley & Sons,
Ltd, 2017).

Kavak, F., Unal, S. & Yilmaz, E.
Effects of Relaxation Exercises
and Music Therapy on the

http://jevohealth.com/journal/vol2/iss3/2

DOI: 10.15310/2334-3591.1075

25.

26.

27.

28.

Psychological Symptoms and
Depression Levels of Patients
with Schizophrenia. Arch.
Psychiatr. Nurs. 30, 508-512
(2016).

Qiu, H.-Z. et al. Effect of an art
brut therapy program called go
beyond the schizophrenia (GBTS)
on prison inmates with
schizophrenia in mainland China-
A randomized, longitudinal, and
controlled trial. Clin. Psychol.
Psychother. (2017).
doi:10.1002/cpp.2069

Montag, C. et al. A Pilot RCT of
Psychodynamic Group Art
Therapy for Patients in Acute
Psychotic Episodes: Feasibility,
Impact on Symptoms and
Mentalising Capacity. PLoS One
9,¢112348 (2014).

Martin, L. A. L., Koch, S. C.,
Hirjak, D. & Fuchs, T.
Overcoming Disembodiment: The
Effect of Movement Therapy on
Negative Symptoms in
Schizophrenia-A Multicenter
Randomized Controlled Trial.
Front. Psychol. 7,483 (2016).
ROHRICHT, F. & PRIEBE, S.
Effect of body-oriented
psychological therapy on negative
symptoms in schizophrenia: a
randomized controlled trial.
Psychol. Med. 36, 669 (2006).



	Journal of Evolution and Health
	5-13-2018

	Schizophrenia: An Evolutionary Explanation for a Maladapted Modern Environment
	Tiffany Turner
	Guillermo Ruiz NMD
	William Mitchell
	Jeffrey Langland
	Recommended Citation

	Schizophrenia: An Evolutionary Explanation for a Maladapted Modern Environment
	Keywords


	tmp.1512787822.pdf.JMqVP

