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Summary

- What are the basic principles of the Theory of Evol  ution?
- What is depression?

- Could depression be the product of  natural selection ?

- Is depression a ‘valid phenotype’?

- An attempt to understand the depression phenotype
within an evolutionary context.

- New evidence from observational studies.

- Concluding remarks.
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Natural Selection

- Natural selection is the process by which genetic m utations that
enhance reproduction become, and remain, more commo nin
successive generations of the population.
(1) Heritable variation exists within populations o f organisms
(2) Organisms produce more offspring that can survi ve
(3) Offspring vary in their ability to survive and reproduce
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Genetic Drift

- Change in allele frequency from one generation to the next that
occurs because alleles in offspring are a random sa  mple of those in
the parents, and chance plays a part in determining whether a given
individual will survive and reproduce.
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Genetic Drift

- Change in allele frequency from one generation to the next that
occurs because alleles in offspring are arandom sa  mple of those in
the parents, and chance plays a part in determining whether a given
individual will survive and reproduce.

1. What is evolution?

- All evolutionary phenomena can be explained inaw  ay consistent
with known genetic mechanisms and the observational evidence of
naturalists.

- Evolution is gradual: small genetic changes and rec ombination
ordered by natural selection.

- Discontinuation between species are explained as or iginating
gradually through geographical separation and extin ction.

- Selection is overwhelmingly the main mechanism of ¢ hange; even
slight advantages are important . The object of sel  ection is the
phenotype in its surrounding environment.
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1. What is evolution?

Phenotype
- The phenotype is an observable characteristicort  rait of an organism,

such as morphology, rate of development, physiologi cal properties,
or behaviour. Without phenotypic variation, there w ould be no
evolution.

PHENOTYPE

Genotype + environment
+ random variation

2. The Depressive Phenotype
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2. The Depressive Phenotype

Depressed mood

Loss of interest or pleasure

Decreased energy or increased fatigability
Loss of confidence and self-esteem
Unreasonable self-reproach or guilt
Suicidal thoughts or behaviour

Trouble thinking or concentrating
Psychomotor agitation or retardation
Sleep disturbance

Increased / Decreased appetite

Lack of reactivity to events or activities
Marked loss of libido

Feeling of hopelessness / despair
Pessimistic about the future

Brooding over past

Psychotic symptoms

Fear, panic, anxiety, worry, apprehension
Multiple physical complaints
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2. The Depressive Phenotype: How common is it?

Crude Rate Age Adjusted Rate
8.2% 8.6% (7.9-9.2%)

Females: 906 cases / 11,711 women |

Crude Rate Age Adjusted Rate
7.7% 7.9% (7.4-8.4%)

Total: 1,603 cases / 20,226 adults aged 60+ years |

Crude Rate Age Adjusted Rate
7.9% 8.2% (7.8-8.6%)

Pirkis et al. J Affect Disord 2008;Epub ahead of pr  int
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2. The Depressive Phenotype: How common is it?

Crude Rate Age Adjusted Rate
1.8% 1.9% (1.6-2.2%)

Females: 197 cases / 11,711 women |

Crude Rate Age Adjusted Rate
1.7% 1.7% (1.5-2.0%)

Total: 347 cases / 20,226 adults aged 60+ years |

Crude Rate Age Adjusted Rate
1.7% 1.8% (1.6-2.0%)

Pirkis et al. J Affect Disord 2008;Epub ahead of pr  int.
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2. The Depressive Phenotype: How important is it?

Prince et al. Lancet 2007;370:859-77.
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3. Could depression be the result of natural select ion?

2. The Depressive Phenotype: How important is it?

Mathers et al. Bull WHO 2001;79:1076-84.
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3. Could depression be the result of natural select _ion?

| Depression is ubiquitous
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Depression is ubiquitous

Depression has specific physiological and behaviour al manifestations

Depression is activated in specific contexts (ie, s pecialised response)

ADAPTIVE PHENOTYPE?

- Conservation of resources theory
- Social competition theory
- Attachment theory

Evolution and Depression

3. Could depression be the result of natural select ion?
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3. Could depression be the result of natural select _ion?

Key-point!

Natural selection exerts benefits by maximizing repr oductive
success of the organism even at the expense of indi  vidual
happiness, health and longevity!
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| Are people with depression less successful at produ cing offspring?

20,408 adults aged 60+
643 (3%) with major depression
[ | 1
N kids for No Depression N kids for Depression
2985 3.08.5

DEPS-GP Project. (unpublished results)

4. Attempt to understand the ‘depression’ phenotype

|The ‘Hawke’ and ‘Dove’ example: |
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Korte et al. Neurosc Behav Rev 2005;29:3-38
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4. Attempt to understand the ‘depression’ phenotype

| The ‘Hawke’ and ‘Dove’ example: |

Almeida et al. Arch Gen Psychiatry 2008;65:283-9
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5. New data from observational and experimental stu __dies

[ The Health In Men Study (HIMS) |

Black et al. J Biol Chem 2004;279:48487-90
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Almeida et al. Under Review
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5. New data from observational and experimental stu __dies

| Mendelian Randomization ‘

Gregor Mendel
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| Mendelian Randomization |

Tcrp

DEPRESSION
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6. Making sense of observational findings

| Understanding Allostasis ‘

McEwen. N Engl J Med 1998;338:171-9
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5. New data from observational and experimental stu __dies

[ The Health In Men Study (HIMS) |

Almeida et al. Under Review
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6. Making sense of observational findings

Caspi et al. Science 2003;301:386-9
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6. Making sense of observational findings

|Allostasis, sickness behaviour and depression |

Dantzer et al. Nat Rev Neurosc 2008:9:46-56
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6. Making sense of observational findings

Hayley et al. Neuroscience 2005;135:659-78

Evolution and Depression

7. An explanatory model of mood/behavioural variati on

Aggressive, dominant

Confronts risk

Proactive

Responds rapidly to acute stress
Successful in times of abundance
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Responds rapidly to acute stress Poor adaptation to scarcity

Successful in times of abundance Impulse control, atypical depression
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Aggressive, dominant Impulsive, violent, rigid

Confronts risk Seeks immediate reward

Proactive Overwhelmed by stress: MI, stroke
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HAWKE
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Cautious, considerate
Avoids danger Poor allostatic response

Flexible, adapts to circumstances Prone to infections, auto-immune
Collaborative, dependable Melancholic

Copes well with scarcity Overwhelmed by chronic stressors

Anxious, dependent
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Cautious, considerate
Avoids danger Poor allostatic response

Flexible, adapts to circumstances Prone to infections, auto-immune
Collaborative, dependable Melancholic

Copes well with scarcity Overwhelmed by chronic stressors

Anxious, dependent

DOVE
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8. Summary
Depression is a common phenotype in all World cultu res and races.

There is no evidence that people with depression ar e less likely to
reproduce than people without depression.

The ‘depression phenotype’ does not seem to be inhe rited in
isolation, but with other behavioural and physiolog ical traits that
have an adaptive role and are advantageous in certa  in environments.
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8. Summary
Depression is a common phenotype in all World cultu res and races.

There is no evidence that people with depression ar e less likely to
reproduce than people without depression.

The ‘depression phenotype’ does not seem to be inhe  rited in
isolation, but with other behavioural and physiolog ical traits that
have an adaptive role and are advantageous in certa  in environments.

People with the depression phenotype seem less able to mount
effective acute responses to stress (eg, blunted CR P response).

This physiological pattern of response to stress ma y contribute to
perpetuate neurophysiological changes associated wi th sickness
behaviour and ultimately lead to the development of depression.

Strategies capable of improving the acute response to stress of
susceptible individuals might reduce the prevalence and incidence of
clinical depression in the population.
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