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Do animals get depressed?



Depression is common in captivity



Insects have emotions

• Unexpected rewards make bees
optimistic 

• Agitated honeybees become 
pessimistic.

http://www.cell.com/current-
biology/abstract/S0960-9822%2811%2900544-6

Video:
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http://www.cell.com/current-biology/abstract/S0960-9822(11)00544-6


Cockroaches developed depression (learned 
helplessness) when they were tortured with 
electric shocks.

Brown & Stroup (1988). Learned helplessness in the 
cockroach (Periplaneta americana). Behav. Neural. 
Biol. 50(2):246-50.



Shuttlebox



Exercise alleviates depression in cockroaches

• For three consecutive days, adult 
female cockroaches received an 
inescapable shock. 

• Next day half of females were 
exposed to ten minutes of forced 
exercise on a treadmill while the 
other half did not exercise. 

• Both groups then performed a 
shuttle box escape task. 

• The cockroaches exposed to forced 
exercise did not become helpless in 
the shuttlebox escape task.



In fruitflies, uncontrollable stress leads to 
depression (learned helplessness)

Yang et al. 2013. Flies Cope with Uncontrollable 
Stress by Learned Helplessness. Current Biology 23, 
799–803.



Rejected flies turn to booze

• In the fruitfly study, researchers 
subjected male flies to four days 
of repeated rejection by pairing 
them with females who had 
already mated. 

• The rejected males drank four 
times more alcohol than mated 
males

Shohat-Ophir et al. 2012. Sexual Deprivation Increases Ethanol 
Intake in Drosophila. Science. 335, 1351-1355

Video: https://www.youtube.com/watch?v=sH9Xjk28cZ0

https://www.youtube.com/watch?v=sH9Xjk28cZ0


Rodents have been used for a long time as a 
model organism to study depression 



How to make rodents depressed?



Rats harassed with robots get depressed

Ishii et al. (2013). A novel method to develop an animal 
model of depression using a small mobile robot, 
Advanced Robotics, 27:1, 61-69,



Olfactory bulbectomising causes depression in rats

Antidepressants reverse the effect!



Traumatic childhood experiences increase the 
risk of depression and anxiety in adulthood
• Offspring are separated from 

their mother for 1-24 hours 
during the first two weeks of 
their lives. 

• Maternal separation increases 
anxiety, depression and stress 
sensitivity in adulthood.

Meaney, M.J. (2001) Maternal care, gene 
expression, and the transmission of individual 
differences in stress reactivity across 
generations. Annu. Rev.Neurosci. 24, 1161–
1192



Social isolation triggers depression in rats

• Jahng et al. "Hyperphagia and depression-like behavior by adolescence social isolation in 
female rats" international Journal of Developmental Neuroscience, 2011.

• Zanier-Gomes (2015). Depressive behavior induced by social isolation of predisposed female 
rats. Physiol Behav 151: 292-297.



Social isolation causes comfort eating in rats.

Jahng et al. "Hyperphagia and depression-like behavior by adolescence social isolation in 
female rats" international Journal of Developmental Neuroscience, 2011.



Social isolation causes a  state of chronic
stress



Alcohol and certain drugs are able to trigger 
depression in rodents

O’Neil, M.F. and Moore, N.A. 
(2003) Animal models of 
depression: are there any? Hum. 
Psychopharmacol. 18, 239–254



Pollution is able to trigger depression in mice hiirillä

• Mice were exposed to air pollution 
for six hours per day, five days per 
week for ten months. 

• Air pollution caused depression 
and decreased memory and the 
ability to learn.

• Fonken et al. 2011. Air pollution impairs 
cognition, provokes depressive-like behaviors 
and alters hippocampal cytokine expression and 
morphology. Molecular Psychiatry 16, 987-995



Losing a partner triggers depression in prairie 
voles

Bosch, O. J., Nair, H. P., Ahern, T. H., Neumann, I. D. & Young, L. J. The CRF System Mediates 
Increased Passive Stress-Coping Behavior Following the Loss of a Bonded Partner in a 
Monogamous Rodent. Neuropsychopharmacology 34, 1406-1415



Hierarchy conflict induces depression in 
chimpanzees



Pimu, an alpha male chimp at Mahale Mountains 
National Park in Tanzania, being killed



Serotonergic system interacts with 
dominance rank



Do chimpanzees meet the diagnostic criteria 
of major depressive disorder (DSM-IV)?



Data collected from chimpanzees living in wild sites 
in Africa (n = 196) and chimpanzees living in 
sanctuaries (n = 168). 

Ferdowsian HR, Durham DL, Kimwele C, Kranendonk G, Otali E, et al. (2011) Signs of Mood and Anxiety Disorders 
in Chimpanzees. PLOS ONE 6(6): e19855. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0019855

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0019855


Depression is common in fishes in fishfarms



¼ fishes in farms suffer depression

• Vindas et al. 2016. R. Soc. Open Sci. 3: 160030 



Depressed individuals have overactive 
serotonergic system and HPA-axis



Stress upregulates serotonergic system in mice

Kawahara H, Yoshida M, Yokoo H, Nishi M, Tanaka M. Psychological stress increases serotonin release in the rat
amygdala and prefrontal cortex assessed by in vivo microdialysis. Neurosci Lett. 1993;162:81–84.



Studies in animals suggest that there are 
different subtypes of depression



Empirical evidence in humans suggests that there 
are many different subtypes of depression

Different adverse events lead to different patterns of depressive 
symptoms 

Keller, M.C., Nesse, R.M., 2005. Is low mood an adaptation? Evidence for subtypes with symptoms that match 
precipitants. Journal of Affective Disorders 86, 27-35.

Keller, M.C., Nesse, R.M., 2006. The evolutionary significance of depressive symptoms: Different adverse situations 
lead to different depressive symptom patterns. Journal of Personality and Social Psychology 91, 316-330.



Empirical evidence in humans suggests that there 
are many different subtypes of depression

Studies using functional magnetic resonance imaging (fMRI) found that 
depressed patients belong to at least four different neurophysiological 
subtypes, that is, clusters of individuals who have different symptom-
linked brain features.

These clusters of individuals differed in responsiveness to transcranial 
magnetic stimulation therapy

Drysdale et al 2017. Resting-state connectivity biomarkers define neurophysiological 
subtypes of depression. Nature Medicine 23, 28-38.



From the point of view evolutionary 
psychology, a depressive episode may be:
(1) an adaptation against the specific adaptive problem 

(adaptive mood change), 

(2) a maladaptive state caused by an environmental 
mismatch as a result of modern lifestyle

(3) a byproduct of other adaptations 

(4) a pathological state without any adaptive function



12 subtypes of depression based on evolutionary psychology

1) Infection-induced depression 

2) Depression induced by long-
term stress 

3) Depression induced by 
loneliness

4) Depression induced by grief 

5) Depression induced by 
romantic rejection

6) Depression induced by 
traumatic events (PTSD-induced)

7) Depression induced by 
hierarchy conflict

8) Postpartum depression

9) Season-related depression

10) Chemically induced 
depression

11) Depression induced by 
somatic diseases

12) Starvation-induced 
depression

Rantala, MJ, Luoto, S., Krams I. & Karlsson H. (2018 )Depression subtyping based on evolutionary 
psychiatry: proximate mechanisms and ultimate functions. Brain, Behavior, and Immunity. 69: 603-617.



12 subtypes of depression based on evolutionary psychology

Rantala, MJ, Luoto, S., Krams I. & Karlsson H. (2018). 
Depression subtyping based on evolutionary 
psychiatry: proximate mechanisms and ultimate 
functions. Brain, Behavior, and Immunity. 69: 603-617.



Natural selection has produced 
responses such as anxiety, low 
mood, and pain, because they 
have helped our ancestors 
propagate their genes to the 
next generation (e.g. Nettle, 
2011).

Cost of not having these 
emotions would have been 
huge.



If the environment changes, a previously adaptive 
trait or behaviour may became maladaptive



Clinical depression is becoming more
common
Prevalence of depression in 
Finland (FinTerveys 2017)

2011 2017

Men 6% 9%

Women 9% 13%



The World Happiness Report

• 1. Finland
• 2. Danmark
• 3. Norway
• 4. Iceland
• 5. Nederland
• 6. Switcherland
• 7. Sweden
• 8. New Zealand
• 9. Canada
• 10. Austria



The key to the mystery of increased depression 
prevalence may be with hunter-gatherers 

• Prevalence of clinical depression 
was 1/2000 in Kaluli people. (The 
only diagnosed case was diagnosed as 
mild depression)

• Schieffelin EL. The cultural analysis of depressive 
affect: An example from New Guinea. In: 
Kleinman AM, Good B, editors. Culture and 
depression: Studies in the anthropology and 
cross-cultural psychiatry of affect and disorder. 
University of California Press; 1986. pp. 101–
133.



Hadza people do not suffer from clinical 
depression

(Apicella et al., unpublished, presented in a BBC documentary)



Clinical depression is very rare among Toraja
people
• Hollan, D. W. & Wellenkamp, J. 

C. Contentment and suffering : 
culture and experience in Toraja.  
(Columbia University Press, 
1994).

• Hollan, D. W. & Wellenkamp, J. 
C. The thread of life: Toraja
reflections on the life cycle.  
(University of Hawaii Press, 
1996).



Chinese people born after 1966 
are 22.4 times more likely to 
suffer from a depressive episode 
than Chinese people born before 
1937 



Indigenous people in the arctic areas that changed 
to a modern lifestyle experienced tripled suicide 
rates in a decade

Shephard & Rode, A., 2008. The health consequences of 'modernization' : evidence 
from circumpolar peoples, Reprint. ed. Cambridge University Press, Cambridge.



The more “western” the lifestyle, the more 
common is depression



Clinical depression is very rare among the old order 
amish

Prevalence of depression is 1% 

Egeland & Hostetter (1983). American Journal of Psychiatry 140, 56-61



The low prevalence of clinical depression does not mean 
that hunter-gatherers and Old Order Amishes do not 
have tragic events in their lives

• For some reason, however, in 
hunter-gatherers and Old Order 
Amishes the periods of low 
mood, sadness and grief after 
adverse events in life do not 
seem to transform to episodes 
of major depressive disorder 
that fulfil the diagnostic criteria 
of DSM-5 or ICD-10.



Los Angeles in the 18th century 



http://mysexclinic.com/wp-content/uploads/2013/07/lifestyle-and-sex-problems.jpg




We are still equipped with similar brains 
and bodies as our ancestors who had 
hunter-gatherer lifestyles for millions of 
years



Modern lifestyle brings “diseases of modernity” 



Maybe clinical depression is a maladaptive 
byproduct of inflammation!



Patients with clinical depression have
neuroinflammation

Setiawa et al. (2015). Role of Translocator Protein Density, a Marker of 
Neuroinflammation, in the Brain During Major Depressive Episodes. 
Jama Psychiatry 72, 268-275, doi:10.1001/jamapsychiatry.2014.2427 
(2015).



The role of inflammation in 
depression

Nature Reviews Immunology 16, 22-34. 
(2016)



Experimental studies support the link
between inflammation and clinical depression

• an experimental administration of 
proinflammatory cytokines or endotoxins causes 
symptoms of depression for otherwise healthy 
participants.

• vaccination against typhoid causes symptoms of 
depression for otherwise healthy persons

• cytokine antagonists and anti-inflammatory 
agents block the development of sickness 
behaviour / depression symptoms following 
immune activation 



Genes associated with higher vulnerability to clinical 
depression are associated with immune system function



It seems that inflammation may cause the shift 
from a normal mood change into clinical 
depression! 



The hypothesis received empirical evidence

• Bereaved individuals with a 
higher grief severity had higher 
levels of the proinflammatory
cytokines than those with less 
grief severity. 

• Those who experienced higher 
levels of depression exhibited 
higher levels of proinflammatory
cytokines than those who had 
lower levels of depression.



The inflammatory dysregulation common to modern 
lifestyle seems to increase the likelihood of developing 
clinical depression after adverse life events.

• This hypothesis is supported by the finding that the risk of major 
depression increases by 44% for each standard deviation increase in 
log c-reactive protein.

Pasco et al. 2010. Association of high-sensitivity C-reactive protein with de novo major depression. British 
Journal of Psychiatry 197, 372-377.



Anti-cytokine treatment alleviates depression 
symptoms!



The effect of psychotherapies to alleviate depression may 
be based on their ability to reduce inflammation! 



Why does inflammation cause mood changes that 
turn to a maladaptive state of clinical depression?

• Microglia cells in the brain are not 
able to recognize whether the 
source of proinflammatory 
cytokines that enter the brain are 
the result of health problems 
caused by a modern lifestyle or by 
an infection.

• If the amount of proinflammatory 
cytokines is high enough they 
trigger sickness behaviour. 



Sickness behaviour = Infection-induced
depression 

The behavioural patterns of sickness behaviour 
include:

• Loss of appetite,
• Psychomotor retardation
• Sleep disturbances
• Anergy
• Anhedonia
• Weakness
• Malaise
• Listlessness
• Hyperalgesia
• Impaired concentration
• Social isolation

These symptoms induced by sickness behaviour 
seem to be adaptations against infection, 
helping the immune system work more 
effectively.



When the symptoms of sickness behaviour are 
combined with an adaptive mood change, they 
may become maladaptive! 

• Inflammation may enforce the 
symptoms and cause symptoms 
that do not help to resolve the 
adaptive problem that triggered 
the mood change.



Treatment of depression should focus on treating the underlying 
causes of depression rather than treating the symptoms

It is also important to reduce the 
inflammation to reduce the risk of 
a new depressive episode!



Intervention should be 
tailored individually 
based on the patient’s  
subtype(s) of depression

Rantala, MJ, Luoto, S., Krams I. & Karlsson H. (2018 )Depression subtyping based on 
evolutionary psychiatry: proximate mechanisms and ultimate functions. Brain, Behavior, 
and Immunity. 69: 603-617.



Inflammation can be reduced effectively by lifestyle 
interventions that mimic the life of hunter-gatherers

• Avoid chronic stress

• Exercise

• Eat a healthy, anti-inflammatory diet

• Avoid alcohol and drugs

• Spend time outdoors (in bright light) 

• Sleep enough

• Be exposed to nature 

• Reduce exposure to media

• Increase social life



Thank you for your attention!


