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The Intergenerational TraThe Intergenerational Tra

 In the U.S., approximately 800,000 children
cases, maltreatment is perpetrated by the c

 If maltreated children are followed prospec
abusive parents

 If abusive parents are investigated retrospe
early maltreatment

 Explanations for the intergenerational transp g

– Abused children acquire the maltreatm
learning, modeling and reinforcement

– Abused children acquire a particular co
relationship, which will affect their pare

Early abuse results in long term alterat– Early abuse results in long-term alterat
emotion regulation, which may increas

nsmission of Child Abusensmission of Child Abuse

n every year are maltreated, and in 75% of 
child’s own parents

ctively, 20-30% of them are likely to become 

ectively, 70% of them report a history of 

smission of child abuse:

ment behavior patterns through observational 

ognitive model of the parent-child 
enting behavior

tions in neuroendocrine development andtions in neuroendocrine development and 
e the probability of later abusive parenting







The monoamine The monoamine oxydaseoxydase A (A (MAOA) MAOA) enzyme metaenzyme meta
serotonin, norepinephrine and dopamineserotonin, norepinephrine and dopamine

There is There is a functional polymorphism in the promotera functional polymorphism in the promoter
enzyme:  a enzyme:  a repetitive DNA sequence that occurs inrepetitive DNA sequence that occurs in
MAOA activityMAOA activity

abolizes the monoamine neurotransmitters abolizes the monoamine neurotransmitters 

r region of the gene that encodes for the MAOAr region of the gene that encodes for the MAOA
n two allelic variants associated with low and high n two allelic variants associated with low and high 

((CaspiCaspi et al. Science 2002)et al. Science 2002)



TThe serotonin transporter (5HTT) gene he serotonin transporter (5HTT) gene 

early child maltreatment oearly child maltreatment oea y c d a t eat e t oea y c d a t eat e t o

IIn the promoter region of the 5HTT there is a repetin the promoter region of the 5HTT there is a repeti
variants, short (s) and long (l): the variants, short (s) and long (l): the ““ss”” allele variantallele variant
HTT gene promoterHTT gene promoter
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polymorphism modulates the effects of polymorphism modulates the effects of 

on later major depressionon later major depressiono ate ajo dep ess oo ate ajo dep ess o

itive DNA sequence that occurs in two allelic itive DNA sequence that occurs in two allelic 
t confers lower transcriptional efficiency to the 5t confers lower transcriptional efficiency to the 5--

((CaspiCaspi et al., Science 2003)et al., Science 2003)



These studies do not provide direct e
maltreatment is transmitted across g

And they do not elucidate the physio
genotype and early experience affec
of child maltreatmentof child maltreatment.

Research with animal models can heResearch with animal models can he
contributions of biological and enviro
underlying mechanisms) to the long-
maltreatment and its transmission ac

experimental evidence that child 
generations;

ological mechanisms through which 
ct the intergenerational transmission 

elp us understand the relativeelp us understand the relative 
onmental factors (and the 
-term consequences of child 
cross generations.g



Infant abuse in rrhesus monkeys



Subject PoSubject Po

Site: The Field Station of the Yerkes National Prim
Population: > 1,500 rhesus macaques
Housing: large multi-male multi-female social grou

opulation opulation 

mate Research Center, Lawrenceville, GA

ups



















INFANT ABUSE IN RHINFANT ABUSE IN RHINFANT ABUSE IN RHINFANT ABUSE IN RH
General ChaGeneral Cha

• 5-10% of all infants born in a given year are 
birth order, and health status do not affect th

• Information from over 3,000 individuals over
infant abuse runs in families along the materinfant abuse runs in families along the mater
and, within these matrilines, it is most likely t
sisters. The physical patterns of abuse tend 

• Abuse begins as early as the first day of infa
3 months old3 months old. 

• Abusive behavior is limited to a female’s ow

• Abusive behavior is very different from any o
behavior.

• Abusive behavior co-occurs with high rates o

HESUS MACAQUES:HESUS MACAQUES:HESUS MACAQUES:HESUS MACAQUES:
aracteristicsaracteristics

physically abused by their mothers. Infant sex, 
he probability of occurrence of abuse. 

r a period of 5-7 generations has shown that 
rnal line It is concentrated in some matrilinesrnal line. It is concentrated in some matrilines 
to be exhibited by mothers, daughters, or 
to differ between matrilines.

ant life and usually ends by the time infants are 

wn offspring.

other pattern of maternal or aggressive 

of maternal rejection



INFANT ABUSE IN RHINFANT ABUSE IN RH
The role of infant mother anThe role of infant mother anThe role of infant, mother, anThe role of infant, mother, an

- Infants are abused as early as on th
show little or no independent activitshow little or no independent activit

- There are no obvious early differen
characteristics of abused and nona

- Abusive mothers abuse most, if not
are consistent in both their rates an
across different infants

- Abusive mothers also abuse unrelate
patterns similar to those exhibited with

Abuse appears to be a stable mate- Abuse appears to be a stable mate

- Abusive mothers have high levels o

- Abusive mothers are more likely to- Abusive mothers are more likely to 

- Infant abuse is associated with soc

HESUS MACAQUES:HESUS MACAQUES:
nd surrounding environmentnd surrounding environmentnd surrounding environmentnd surrounding environment

heir first day of life when they still 
ty.ty.

ces in the physical and behavioral 
bused infants

t all, of their infants over the years and 
nd their patterns of abusive behavior 

ed adopted infants with rates and 
h their biological offspring

rnal characteristicrnal characteristic

of anxiety/impulsivity

carry the short 5-HTT allelecarry the short 5-HTT allele

ial stress



Study 1: The role of genes and expStudy 1: The role of genes and exp
transmission of infant abuse in rhesus mtransmission of infant abuse in rhesus mtransmission of infant abuse in rhesus mtransmission of infant abuse in rhesus m

4 experimental groups of subjects:

1) Female infants born to abusive mothers
2) Female infants born to control mothers 
mothers (n=9)( )
3) Female infants born to abusive mothers
4) Female infants born to control mothers a

 Cross-fostering procedures took place 

 The infants adopted and reared by abup y
they had been their biological offspring

 All female infants were followed for 4-5
time and their maternal behavior was s

perience in the intergenerational perience in the intergenerational 
monkeys: a crossmonkeys: a cross--fostering experimentfostering experimentmonkeys: a crossmonkeys: a cross--fostering experimentfostering experiment

s and reared by them (n=8)
but adopted and reared by abusive 

s but adopted and reared by controls (n=7)
and reared by them (n= 8)

within 24-48 hours after birth;

usive mothers were abused by them as if y
;

5 years until they gave birth for the first 
studied.



Proportiion of individuals displaying abusive paProportiion of individuals displaying abusive pa

1) Females born to abusive mothers and reared1) Females born to abusive mothers and reared
2) Females born to control mothers and reared2) Females born to control mothers and reared
3) Females born to abusive mothers and reared3) Females born to abusive mothers and reared
4) F l b t t l th d d4) F l b t t l th d d4) Females born to control mothers and reared4) Females born to control mothers and reared

arenting in adulthood among: arenting in adulthood among: 

d by them (abuse/abuse)d by them (abuse/abuse)
 by abusive mothers (control/abuse) by abusive mothers (control/abuse)
d by control mothers (abuse/control)d by control mothers (abuse/control)
b th ( t l/ t l)b th ( t l/ t l) by them (control/control) by them (control/control)

((MaestripieriMaestripieri, PNAS, 2005), PNAS, 2005)



Study 2: Neuroendocrine mechaniStudy 2: Neuroendocrine mechani
experience:experience: HPA axisHPA axisexperience: experience: HPA axisHPA axis

Subjects:
 43 infants reared by their biological mot
 16 infants reared by adoptive mothers (

Measures
 Plasma cortisol responses to stress, CR

dexamethasone test at 6, 12, 18, 
 CSF concentrations of serotonin metab

months of age

sms underlying the effects of early sms underlying the effects of early 
s and brain serotonins and brain serotonins and brain serotonins and brain serotonin

thers (22 abused, 21 controls)
(9 abused, 7 controls)

RH challenge, ACTH challenge, 
24, 30, 36 months of age

bolite 5-HIAA at 6, 12, 18, 24, 30, 36 

Abusive behavior coAbusive behavior co--occurs with high occurs with high 
rates of maternal rejectionrates of maternal rejection

-- Strong effects of abuse on HPA axisStrong effects of abuse on HPA axisStrong effects of abuse on HPA axisStrong effects of abuse on HPA axis
-- Strong effects of rejection on 5Strong effects of rejection on 5--HIAAHIAA



a
THE CRH CHALLENGE: 

abused infants show consistently higher cortisol 
t CRH th t l tresponses to CRH than controls at any age

(Sanchez et al., Development & Psychopathology, 2010)(Sanchez et al., Development & Psychopathology, 2010)



Infants exposed to high rates of maternal reject
infants exposed to low rates of rejection (true 

and for cross-fo

tion show consistently lower CSF 5-HIAA than 
for both infants reared by biological mothers 

ostered infants)

(Maestripieri et al., Behavioral Neuroscience, 2006)(Maestripieri et al., Behavioral Neuroscience, 2006)



Abused females who become abusive mot
HIAA than abused females who don’t beco

(Maestripieri et al., Behavioral Neuroscience,(Maestripieri et al., Behavioral Neuroscience,

thers themselves have lower CSF 5-
ome abusers

 2006) 2006)



Intergenerational transmission of maternal 
rejection: Maternal rejection rates in infancy and

adulthood

Cross-fostered + noncrossfostered

 

Cross-fostered females only

(Maestripieri et al., Developmental Psychobiology, 2007)(Maestripieri et al., Developmental Psychobiology, 2007)



Intergenerational transmis
CSF 5-HIAA correlates with maternal rejec

sion of maternal behavior:
ction rates of adult cross-fostered females 

(Maestripieri et al., Developmental Psychobiology, 2007)(Maestripieri et al., Developmental Psychobiology, 2007)



Other fOther f

 Abused infants show alterations in cort
greater cortisol response to stress (sep

 Abuse-induced alterations of stress ho
individuals who carry the short allele of

 Individuals with lower serotonergic acti Individuals with lower serotonergic acti
hormones exhibit elevated anxiety and

findingsfindings

tisol diurnal fluctuations early in life and 
paration from mother) later in life

rmones are particularly pronounced in 
f the 5-HTT gene;

vity and greater responsivity of stressvity and greater responsivity of stress 
 impulsive aggression



Summary andSummary and
• Data from over 7 generations of rhesus monData from over 7 generations of rhesus mon

• Abusive mothers are likely to carry the short
genetic factors may be implicated in the tran

• Infant cross-fostering experiments showed th
h i i f b i i dthe transmission of abusive parenting and re

• Cross-fostered females who experienced hig
infancy exhibit lower CSF concentrations of 

• Females with lower CSF levels of 5 HIAA dis• Females with lower CSF levels of 5-HIAA dis
adulthood;

• Abused females who become abusive mothe
HIAA than abused females who don’t becom

• Abused individuals show higher responsivity
particularly if they carry the short allele of the

• Individuals with low serotonin function and h
anxiety and impulsive aggression;anxiety and impulsive aggression;

• Long-term alterations in the serotonergic sys
by early exposure to  maternal abuse and fre
intergenerational transmission of maladaptiv
altered emotional reactivity and impulsivityaltered emotional reactivity and impulsivity.

d Conclusionsd Conclusions
nkeys indicate that infant abuse runs in families.nkeys indicate that infant abuse runs in families.

t allele of the 5-HTT gene, suggesting that 
nsmission of abuse.

hat early experience plays an important role in 
j i b h i f h d hejection behavior from mothers to daughters.

gh rates of maternal rejection and abuse in 
5-HIAA in the first 3 years of life;

splay high rates of maternal rejection insplay high rates of maternal rejection in 

ers themselves have lower CSF levels of 5-
me abusive mothers;

y of stress hormones (HPA axis) later in life, 
e 5-HTT gene;

yperreactivity of the HPA axis exhibit high 

stem and in hormones of the HPA axis induced 
equent rejection contribute to the 
ve parenting, through mechanisms involving 
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