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Major Funding Agencies 
National Institutes of Health 
Department of Defense 
Substance Abuse Mental Health Service Administration 
Department of Mental Health  

      

 
      UMSL - Health 
A research unit of UMSL 

  Approx. 50 Principal Investigators and team members 
    

 
  

 

Missouri	Ins4tute	of	Mental	Health	



Program 
Development 

Program 
Evaluation 

Professional 
Training  

Community 
Outreach 

UMSL - MIMH Model MIMH	areas	of	exper4se	



Peer Review Program 
 Mock Review Group 

n  Full peer review 
n  Mentor review 

Goals 
n  Identify fatal flaws fast 
n  Improve technical writing 
n  Identify methodological confounds 
n  Improve flow and continuity 

 

MIMH	PI	support	



  
Faculty Mentoring Program 

§ Provide guidance, ongoing career support, and professional 
development  
§ Support understanding of unit culture/environment 
§ Promote job satisfaction and retention 

§ Build success  
 
 
 
 

MIMH	PI	support	



 

Science Art Collaborative 
 
§  Annual program to open minds,  
    unlock creativity, & lead to discovery    

§  2016 Visiting Artist: Ms. Heidi Claire 
 
 

MIMH	PI	Support	



n  Subcortical brain systems 
  
  
Subcortical nuclei White matter 

Research	program	



Nucleus accumbens and 
apathy.  Paul  et al 2005 

Anatomical	circuitry	



Research goals 

n  Explain how the brain works. 

n  Identify mechanisms of brain dysfunction and resiliency.  

n  Develop (core) mechanism-driven interventions to 
improve health outcomes. 

Research	program	



 
       Aging 

 
        HIV 

 
Early life trauma 

Targeted involvement of subcortical brain systems (basal ganglia, white matter) 

Neuropathogenesis remains undetermined, but inflammation is a common 
variable 

   No current cure 

Research	program	



Urani et al., Neurosci Biobehv Rev, 2005 

Rela4onships	to	health	



n  OR of being a current smoker according to number of 
ACE events: 

     Number of categories  OR (95% CI)      
   0    1.0 (referent) 
   1    1.1 (0.9-1.4) 
   2    1.5 (1.1-1.8)   

  3    2.0 (1.5-2.6)      
   4+    2.2 (1.7-2.9) 

ELS	and	smoking	



CDC, http://www.cdc.gov/violenceprevention/acestudy/ 

64% have one 
or more 

ELS	frequency	



CDC, http://www.cdc.gov/violenceprevention/acestudy/ 

64% have one 
or more 

ELS	frequency	



Interpersonal 
violation 

Family 
breakup 

Familial 
health/death 

Personal health 
trauma 

Disaster/War 

-  Emotional 
abuse 

-  Physical 
abuse 

-  Neglect or 
poverty 

-  Sexual abuse 
-  Bullying 
-  Domestic 

violence 
-  Sustained 

family conflict 

-  Domestic 
violence 

-  Sustained 
family conflict 

-  Parental 
divorce or 
separation 

-  Sibling 
separation 

-  Death in 
family 

-  Family health 
trauma 

-  Surgery or 
hospitalisation 

-  Life-
threatening 
illness or injury 

-  Warfare 
-  Disasters  

ELS	events	tend	to	occur	in	‘clusters’	
rather	than	individual	events	



n  Dose dependent relationships with negative health 
outcomes: 

n  Alcohol use (OR = 7.4; 5.4-10.2) 

n  Injection drug use (OR = 10.3; 4.9-21.4) 

n  Diabetes, stroke, emphysema, heart disease, hepatitis, etc 
 
 
 

       

ACE studies 

ELS	and	nega4ve	health	outcomes	



ACE studies 

http://www.cdc.gov/violenceprevention/
acestudy/images/lasting_affects_all.png 

CDC, http://www.cdc.gov/violenceprevention/acestudy/ 

ELS	and	nega4ve	health	outcomes	



Filitti et al. Am J Prev Med 

Model	of	ELS	and	health		

CDC, http://www.cdc.gov/violenceprevention/acestudy/ 



Peña-Melian (2000)  

Early	years	are	cri4cal	for	brain	
development	

Brain volume: temporal (top), frontal 
(bottom). Tanaka et al, 2012 



 

 
O

dd
s 

R
at

io
 

      Adverse traumatic childhood events Source: Chapman et al,  
J. Affective Disorders, 2004 
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Risk	of	depression	increases	with	#	of		
ELS	events	



 
 
 
 
 
 
 
 
•  Impact of childhood & adult trauma on 

depression & anxiety symptoms in 1,209 
nonclinical community adults (18-70yrs, 45% 
male)   

Impact	of	child/adult	trauma	on		
depression	&	anxiety	symptoms	



Childhood	exposure	has	higher	risk	than	
adult	trauma	
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Family 
breakup 

Familial 
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Personal health 
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-  Emotional 
abuse 

-  Physical 
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-  Neglect or 
poverty 

-  Sexual abuse 
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-  Domestic 
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threatening 
illness or injury 
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Interpersonal	trauma	is	strongest	
predictor	of	depression/anxiety	scores	



Urani et al., Neurosci Biobehv Rev, 2005 

Mechanisms	of	ELS		



http://www.sfu.ca/~vkyrylov/Research/Physiology/HPA_model.html 

FKBP5 

ELS	and	the	brain	–	HPA	axis		



Nusslock  et al 2015 

	
ELS	and	the	brain	–	Immune	

	



Urani et al., Neurosci Biobehv Rev, 2005 

ELS	and	brain	integrity	



•     MS increases plasma cortisol and ACTH 

•     MS downregulates glucocorticoid receptor protein 

 

ELS	and	the	brain		



n  10-22% reduction in astrocyte density in hippocampus, 
prefrontal cortex, cingulate cortex, and basolateral amygdala 
(Leventopoulos et al., 2007).  

n  Reduced N-acetylaspartate (NAA) in anterior cingulate of 
monkeys 10 years after exposure to ELS (Mathew et al., 2003).  

n  Reduced spine densities in pyramidal cells of anterior cingulate 
and frontal cortex of rats exposed to prenatal stress (Murmu et 
al., 2006).  

n  Dendritric atrophy in CA3 pyramidal cells (prevented by NMDA 
antagonists – Gould et al., 1997). 

n  Reduced LTP in hippocampus (Yang et al., 2007). 

                            

ELS	and	the	brain	



 
 

Harlow’s	studies	of	maternal	aLachment	Harlow’s	studies	of	maternal	aLachment	



Aisa et al., 2007 

Distance swam in each quadrant – platform used to 
be in quadrant 3. 

    Morris WMT 

MS	and	Morris	WMT	



Aisa et al., 2007 

A) Forced swimming test (immobility time);        B) novel object 
recognition test: D = time exploring new object/total exploration time 

 
Mifeprestone treatment 

	



n  Individuals with PTSD exhibit: 

n  Reduced volume of the hippocampus (Bremmer, 1995, Gurvits et 
al., 1996; DeBellis et al., 1999) 

n  Reduced volume of the corpus callosum (DeBellis et al., 1999, 
Teicher et al., 2004) 

n  Reduced volume of anterior cingulate (Kitayama et al., 2006), 
and reduced NAA in anterior cingulate (De Bellis, 2000) 

n  Elevated CRH in CSF (de Kloet et al., 2006) 
 

ELS	and	clinical	popula4ons	



ELS	and	clinical	popula4ons	

~ 50% females  
 
Sexual/emotional abuse > in 
females  
 
Bullying > in males.   

Cohen et al. Biol. Psychiatry, 2006 
n=1045 from community sample 
Chu et al. J Psychiatric Research, 2013 
n=1209 from community sample  



 
 

n  265 healthy controls 
n  ELS defined as high (2 or more) vs. none 

               

 

 

ELS	and	gray	maLer	



Do we see this reduction earlier in life?  
 

Korgaonkar et al. PLOS ONE, 2013 

ACC	and	amygdala	are	
reduced	in	adolescents	
13-18		years	w/	>2	ELS	

events	

Summary: cortical gray matter is affected. 



n  Mean Diffusivity (MD) 
n  The amount of total diffusion in a given voxel 

n  Fractional Anisotropy (FA) 
n  The non-uniformity of diffusion with direction  
n  FA is highly sensitive to microstructural changes, it is less specific to the 

type of change. 
 

White	maLer:	diffusion	tensor	



White	maLer:	diffusion	tensor	



n  n=116 participants with histories of ELS  

 

  

          Age   Education 
    ELS-high:  41.0 (16.5)  14.6 (2.7) 
    ELS-none: 38.1 (17.2)  13.6 (2.6)  

   
 
 

ELS	and	DTI	



ELS and DTI 

ELS	and	DTI	



ELS and DTI 

ELS	and	DTI	



n  We next wanted to understand if critical windows of 
development existed that would influence the effects of ELS on 
brain integrity. 

n  “infantile amnesia” 

Yerkes:  Development 

Early vs. Late ELS onset Age	of	onset	



Early vs. Late ELS onset 
ELS	and	DTI	



Urani et al., Neurosci Biobehv Rev, 2005 

Gene4c	variables	



Brain Derived Neurotrophic Factor (BDNF) 
BDNF Val66Met polymorphism 
 
BDNF is involved in brain plasticity. 
It has a direct effect on plasticity of  
amygdala and on frontal-hippocampal circuits 
 
The Met allele is present in about 20% of people and is linked to reduced 
plasticity   
  
 
 

Urani et al., Neurosci Biobehv Rev, 2005 

BDNF	met	as	‘risk’	allele	in	brain	but	no	
direct	impact	on	depression	symptoms	



Gatt et al., Molecular Psychiatry, 2009 

BDNF	met	as	‘risk’	allele	in	brain	but	no	
direct	impact	on	depression	symptoms	



n  BDNF Met allele carriers show reductions in grey matter volume of 
hippocampus, relative to VV genotypes 

Schofield et al., 2009, Biol Psychol, 80: 
176-188 

BDNF	Mets	as	‘risk’	allele	in	brain	but	no	
direct	impact	on	depression	symptoms	



Gatt et al., Molecular Psychiatry, 2009 



5HT Transporter Gene  
 
People with the Short allele variant of the 5HT Transporter have a 
higher risk for depression, especially when coupled with stress 
 
The Short allele is present in about 40% of people  
 
 

Caspi et al. Science, 2003 
Dunedin	birth	cohort	in	New	Zealand 

Serotonin	transporter	gene	



Reproduced with permission from https://www.pharmgkb.org/pathway/PA161749006 



No Abuse Moderate Abuse Severe Abuse 

.30 

.50 

.70 

Caspi et al. Science, 2003 
 

Depression 
Risk 

LL 

SS 

SL 

S = short allele  

L = long allele 

Early Childhood Experience 



Emotion 
16.7 ms 

Mask 
150 ms 

Williams et al., Human Brain Mapping, 2004; Williams et al., Human Brain Mapping, 2006;  
Williams et al., J Neuroscience, 2006a,b; Williams et al., Neuroimage, 2009, 2010;  
Korgaonkar et al., Neuropsychopharmacology 2013 

ISI 1233.33 ms  

Task Duration 
5min 8sec 

Short	allele	and	emo4on	processing	



Williams et al. Neuroimage, 2009 

Anterior Cingulate 
 
        Amygdala 

Amygdala (A) and Anterior Cingulate (ACC) activation is … 
• greater in people with the 5HT Transporter Short Allele. 
• greatest in Short allele carrriers who also have >2 traumatic events. 
 
This hyper-activation predicts greater symptomatic risk for depression  



n  Brain derived neurotropic factor, met66val polymorphism.  met/met < 
val/val  

n  Serotonin 3A, HTR3ACC vs T 

Yerkes:  Development 

Worst outcomes among Met CC: reduced neuroprotection and decreased serotonin 3A 
receptor expression Gatt et al. Biological Psychiatry, 2010 

																						BDNF	+	serotonin	3A	



Urani et al., Neurosci Biobehv Rev, 2005 

Treatment	response	



Low ELS Mid ELS High ELS 

60% 20.6% 16.7% 

ELS	predicts	an4depressant	treatment	
response	

Williams et al., Translational Psychiatry, in press 



 
 
 

 

Weeks 
2, 4 and 6 

 
 
 

 

Pre-Treatment  
Assessment 

Week 0 

 
 
 

 QIDS 
HAM-D 
SOFAS 

Amygdala 
Function 

Telephone Monitoring 

Randomized to 
 
 

 Escitalopram 
Sertraline 

Venlafaxine-XR  

Primary Outcome: 
Functional Remission 

ELS  
Questionnaire 

Phase of Study 

Naturalistic Follow-up 

Final Visit 
Week 8 <= 7 HAM-D 

<= 5 QIDS 
>= 61 SOFAS 
>= 10 improvement  

Williams LM et al. Trials, 2011, 5: 12 



Emotion 
16.7 ms 

Mask 
150 ms 

Williams et al., Human Brain Mapping, 2004; Williams et al., Human Brain Mapping, 2006;  
Williams et al., J Neuroscience, 2006a,b; Williams et al., Neuroimage, 2009, 2010;  

Korgaonkar et al., Neuropsychopharmacology 2013 

ISI 1233.33 ms  

1 Block: 10 s 

Task Duration 
5min 8sec 

Amygdala	test	
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Just ELS (no amygdala reactivity) 74.1% 
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HIV indirectly damages the nervous system 

Kaul, Garden & Lipton (2001). Pathways to neuronal injury and apoptosis in HIV-
associated dementia. Nature  410, 988-994. 

ELS	and	HIV	



Voxelwise comparisons for FA (A) and MD 
(B) using Tract-Based Spatial Statistics 
(TBSS). Red: p=0.05; Orange: p=0.03; 
Yellow: p=0.01. Ances lab 2014 

Scanned 4 months post 
infection. Significant correlations 
between FA and CSF protein and 
CSF serum/albumin ratio.   
 
 

HIV	disrupts	subcor4cal	white	maLer	
integrity	



Kallianpur, Valcour, et al. 2012  

Thompson  et al, 2005 

However, all conducted in North America 

															HIV	disrupts	cor4cal	regions	



Paul et al, submitted, AIDS 

HIV	disrupts	broad	networks	



ELS	x	HIV	

Clark et al., 2014 



 
Childhood trauma … 
 
a) is “prevalent”, and confers risk for depression-anxiety 
 
  
 

Summary	



b) disrupts the normal maturation of emotional brain circuits 
during adolescence; especially emotional brain circuits 
 
c) interacts with serotonin system genotypes to increase the 
effects on emotional brain circuits, and risk for depression-
anxiety  
 
 d) Is more prevalent with overt depression and interacts with emotional 
brain function to determine antidepressant response 

Summary	



Urani et al., Neurosci Biobehv Rev, 2005 

Pathways	to	resilience	



http://www.cerebromente.org.br/n11/mente/eisntein/rats.html 

Prenatal	stress	and	the	environment	

(Yang et al.,  2007). 



Pregnant rats stressed using foot shock  
 
At PN 22 days, 50% of offspring reared in  
standard cages, 50% in EE cages.   
Remained for 30 days. 

http://www.cerebromente.org.br/n11/mente/eisntein/rats.html 

Prenatal	stress	and	the	environment	

(Yang et al.,  2007). 



Environmental enrichment 

Top) PN stressed offspring showed a 
longer latency in the first time of 
crossing the location of the platform 
compared to controls, but this was 
reversed by EE.   

 

Bottom) PN stressed animals crossed 
fewer times, but this was reversed by 
EE. 

 

Opens the door to interventions. 

Prenatal	stress	and	the	environment	



Pathways to resilience 

 

Ances, 2016 

											Pathways	to	resilience-	Exercise	



 

 

Stern, 2012 

Pathways	to	resilience-	Cogni4ve	Reserve	



ELS is common, creates a vulnerability 
that is influenced by genes and the 
environment. 
 
Postnatal environmental enrichment 
mitigates prenatal ELS. 
 
Exercise and cognitive/emotion-based 
interventions have potential to re-configure 
brain network activity, HPA activity, and 
immune activation.  
 
Downstream effects on cognition, emotion-
regulation and reduced risk behaviors.  

 
 

Conclusion	
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