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Childhood maltreatment (CM) is a worldwide phenomenon
present in all classes of low-and high-income countries
Child maltreatment includes all forms of physical and emotional ill-treatment, sexual
abuse, neglect, and exploitation that results in actual or potential harm to the child’s health,
development or dignity (WHO)
-> five subtypes
• International prevalence estimates of
childhood maltreatment
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• Physical abuse: 25 % of all adults
• Sexual abuse: 20 % women and 8 % of all men
• Emotional & physical neglect most prevalent
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Emotional
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forms of CM

• Chronic (stress) condition
• Re/Poly-victimization

• Childhood Trauma Questionaire (CTQ)
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WHO Fact Sheet °150, Dec 2014
Picture sources: [1] http://www.recognizetrauma.org/images/ [2] https://www.acf.hhs.gov/sites [3] http://www.afro.com/wp-content/uploads/2015/03/
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Childhood Trauma Questionaire (CTQ)
The self-report includes a 28-item test that measures the 5 subtypes of childhood
maltreatment (age < 18 years) with a 5-point Likert-scale.

Bernstein et al., 1997. Journal of the American Academy of Child & Adolescent Psychiatry
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Aversive childhood experiences have long-life negative
consequences on the risk for somatic as well as mental health
conditions.

Increased stress
load in every day life
Psychological level

PTSD, Depression,
Anxiety Disorder,
Substance abuse

Physiological level

Arthritis, cancer,
cardiovascular
diseases, diabetes

Adverse
experiences during
childhood

Risky health behavior

Social
environment:
unpredictable and
threatening

Daskalakis et al. 2013; Gilbert et al. 2009

Adaptation of
nervous, endocrine,
and immune
systems

Cumulative stress
exposure, life
events, and
environment

Detrimental effects
on health in the
long run
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Chronic and traumatic stress, including adverse childhood
experiences (ACE), increase the risk for various physical diseases
and diminishes life quality.
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Seng et al. (2006), Journal of Traumatic Stress
Felitti et al. (1998), American Journal of Preventive Medicine

Child abuse and neglect increase the risk for:
 Reduced healt-related life quality
 Unsecure or desorganized psychosocial
attachment
 Depression
 Anxiety disorders
 Alcohol abuse /-dependency
 Drug abuse /-dependency

 Eating disorders
 Posttraumatic stress disorder
 Dissociative disorder
 Personality disorder
 Suicide attempts

Odds ratio lifetime-prevalnce depression

ACEs show a dose-response effect on the risk for mental
pathology, especially major depression and anxiety disorder.

0

1

2

3

4

>4

ACE score
Chapman et al. (2004), Journal of Affective Disorders
Li et al. (2016), Psychological Medicine
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A history of childhood maltreatment is associated with a
higher risk for immunological impairments.
Chronic
low-grade
inflammation
Altered
composition
of peripheral
immune cells

Weakened
immune
response
Child
Maltreatment

Autoimmunity

Impaired
wound repair
Impaired
cellmediated
immunity

[1]

Coelho et al. 2014; O‘Connor et al. 2014; Godbout & Glaser 2006; Danese & McEwen 2011; Wegman et al. 2009; Danese et al. 2007
Picture source: [1] http://modernsurvivalblog.com/wp-content/uploads/2012/10/spices-that-boost-immune-system.jpg
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Besides they bioenergetic functioning, mitochondria play a key
role in immunity and inflammation. So far, they role in CM has
not been investigated on a functional level.

Are mitochondrial alterations involved in the establishment of the
pro-inflammatory phenotype with child maltreatment experiences?
Glycolysis
OPHOS
Mills, Kelly, & O‘Neill 2017; Pearce & Pearce, 2013
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“My Childhood – Your Childhood”: The influence of childhood
experiences on mothers and their infants in a transgenerational
context.
Maternity hospital Ulm

Birth
t0:: day 1-3 post partum

Informed consent
Screening interview

Study inclusion

Biosampling:
(Umbilical chord) blood,
hair, buccal cells: mother
and child

Clinical & Biological Psychology

Child & Adolescent Psychiatry

t1: 3 months post partum

t2: 12 months post partum

Psychodiagnostic interview:
- Child maltreatment
- Traumatic life events
- Psychopathology
- Attachment representation
- Social support
- Current stress
- Sociodemographic
information

Psychological diagnostics of the
child:
- Developmental status
- Attachment representation

Biosampling:
Blood (only mother)
Buccal cells

Psychological diagnostics of the
mother:
- Current stress and parental strain
- social support and usage of support
systems
Biosampling:
Buccal cells, saliva, hair

Demographical and psychological
“My Childhood – Your Childhood”

Boeck et al. 2016, Mitochondrion

data:

10

Short workflow for cryopreservation of PBMC and sample
processing for high-resolution respirometry using O2K-Oxygraphs.
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Overview – Biological analyses

Serum

PBMC

CS

CRP
37° C, 5 % CO2, 24 h

IL-6

CRP level as
serum marker
for systemic
inflammation

TNF-α
IL-1β
Mitochondrial respiration
(bioenergetics) & citrate
synthase activity (marker
for
mitochondrial
density per cell)

Spontaneous secretion
of pro-inflammatory
cytokines ex vivo

Level of anti-inflammatory metabolites
(lysoPC) and endogenous markers of
oxidative stress (Arg:Cit ratio, antioxidants
Acetylcholine and L-Carnitine)

12

Inflammatory markers are positively associated with
maltreatment load, while anti-inflammatory markers show a
negative association with CM.

β = -.12
p = .64

β = -.49
p = .008

Serum CRP
levels

Serum level of
lysoPC

Spontaneous
IL-6 secretion
(supernatant)

Spontaneous
IL-1β secretion
(supernatant)
β = .41
p = .03

β = .39
p = .04
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Mitochondrial activity of PBMC increases with higher severity of
CM experiences in a dose-dependent manner
β = .38
p = .04

β = .42
p = .03

Basal
(“routine”)
respiration
of intact
PBMC

Oxygen
consumption
related to
ATP-turnover

Oxygen
consumption
attributable to
proton leak
β = .01
p = .93

β = -.02
p = .89

Citrate
synthase
activity
(mitochondria
l density)
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More severe CM experiences are dose-dependently associated
with higher levels of biovariables related to oxidative stress

Non-OXPHOS
oxygen
consumption
of intact
PBMC

β = .37
p = .03

Arginine:citrulline
ratio

β = .29
p = .04

Serum
L-carnitine
level

β = -.38
p = .04

β = -.41
p = .07

Serum
acetylcarnitine
level
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Mitochondrial basal respiration, ATP-turnover related respiration
and the residual oxygen consumption significantly correlate with
the release of pro-inflammatory cytokines in vitro

Basal (“routine”)
respiration

ATP-turnover
related respiration
p < .01 **
p < .05 *
p < .10 (*)
p > .10
ROS-related marker
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Summary

CRP

IL-6
IL-1β
TNF-α

Lysophosphatidylcholines
Inflammation

Acetylcarnitine
L-Carnitine

Oxidative
stress

CS

CS

PBMC
mitochondrial
activity

Citrulline +
NO
Arginine

BH4
NO
synthase
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Thank you for your attention!
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