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Dave Arendt – 7 September 2012
Common oxytocin receptor gene (OXTR) polymorphism and social support interact to reduce stress in humans  FS Chen, R Kumsta, B von Dawans, M Monakhov, RP Ebstein, M Heinrichs 2011 Proc Nat Acad Sci 108: 19937 – 19942
1. In response to traumatic or stressful events individuals may have divergent responses
a. Susceptibility to Stressors → ↑ neural and endocrine stress responses

i. Susceptibility to Stressors → ↑ Susceptibility to Psychological Disorders

1) Susceptibility to Stressors → ↑ Susceptibility to Depression

b. Resilience to stressors → no ∆ or reduced neural and endocrine stress responses
2. Oxytocin (OT) is a neuropeptide that is negatively associated with depression

a. Currently depressed = 5% of the US population

i. Depression during lifetime = 20%

3. OT is also negatively correlated with anxiety 

a.  OT analog = carbetocin
4. OT-R agonist reduces depressive behavior
a. OT-R activation reduces immobility in the Forced Swim Test (FST)
i. Immobility after struggling to swim reflects depressive behavior

ii. ↑ FST swimming and climbing with OT-R activation 
b. OT-R agonist carbetocin stimulates similar antidepressive responses as tricyclic antidepressants and SSRIs
i. Trycyclic antidepressant = imipramine 5-HT and NE reuptake inhibition
5. OT-R polymorphism Rs2254298 → ↑ Susceptibility to Depression

a. GG is normal, AA is the polymorphism, GA is heterozygous

b. Young girls with Mother’s with recurrent depression, and the OT-R GA polymorphism Rs2254298 → ↑ Susceptibility to Depression

c. Young girls with Mother’s without recurrent depression, and the OT-R GA polymorphism Rs2254298 →  normal Susceptibility to Depression

d. Young girls with Mother’s with recurrent depression, and the OT-R GG polymorphism Rs2254298 → Resilience to Depression
6. OT-R polymorphism Rs53576 → ↑ Susceptibility to Stress
a. A-G mutation in intron (non-coding) – regulatory segment

i. G is normal, A is the mutation

b. OT-R polymorphism G Rs53576 + stress without social support → ↑ plasma cortisol (F)
c. OT-R G Rs53576 + stress with social support → less ↑ plasma cortisol (F)

d. OT-R polymorphism A Rs53576 + stress with social support → ↑ plasma cortisol (F)
7. Oxytocin (OT) promotes Resilience
a. OT has antidepressant and anxiolytic action

b. OT-R polymorphisms appear to confers a loss of function
8. OT is responsible for the positive effects of social support

James Hassell – 14 September 2012

Selective p38a MAPK deletion in serotonergic neurons produces stress resilience in models of depression and addiction  MR Bruchas, AG Schindler, H Shankar, DI Messinger, M Miyatake, BB Land, JC Lemos, CE Hagan, JF Neumaier, A Quintana, RD Palmiter, C Chavkin,  2011 Neuron 71: 498–511
1. Social Defeat Stress → ↑ Susceptibility to depression
a. ↑ Immobility  in forced swim test (FST)
i. ↑ Immobility in FST suggests ↑ despair 
2. Social Defeat Stress → ↓ pMEK/MEK, pERK1/ERK1, pERK2/ERK2
a. Social Defeat Stress → ↑ MKP1
3. Social Defeat Stress → ↑ phoso-p38α (p-p38α) in dorsal raphé nucleus (dRN)
a. Does not affect p-p38β
b. ↑ Kappa (κ) opiate receptor → ↑ p-p38α in dRN
i. κOR agonist = U50,488
ii. Social stress + kOR antagonist = norBNI → ↓ p-p38α in dRN
4. ↓ p-p38α in 5-HT neurons of dRN → ↓ cocaine-induced place preference reinstatement
a. ↓ p-p38α is accomplished by AAV-CRE rescission of the p38α Exon 3 in the p38α gene
b. p38αCKOSERT or p38αCKOePet → ↓ cocaine-induced place preference reinstatement
5. ↓ p-p38α → ↓ Social stress-induced social avoidance
a.  p38αCKOePet or norBNI → ↓ Social stress-induced social avoidance
6. ↓ p-p38α → ↓ Social stress-induced despair
a. p38αCKOSERT→ ↓ Social stress-induced immobility in FST

7. Social avoidance and despair are depressive behaviors

8. ↓ p-p38α in dRN 5-HT neurons → ↓ U50-induced place aversion

a. p38αCKOSERT or p38αCKOePet → ↓ U50-induced place aversion

b. blocking 5-HT reuptake with citalopram → ↓ U50-induced place aversion

c. 5-HT turnover is affected during ↓ U50-induced place aversion

9. κOR agonist → ↑ p-p38α in dRN → ↑5-HT reuptake
a. p38αCKOSERT→ ↓ κOR-induced 5-HT reuptake
b.  κOR or Social Stress → ↑ p-p38α → ↑ 5-HTT  (SERT) → ↓ synaptic 5-HT
10. Social Defeat increases susceptibility for depression and reinstatement of addiction via       p-p38α increasing [5-HTT] and decreasing available synaptic 5-HT
Andrew Luxon – 21 September 2012

A critical role for protein tyrosine phosphatase nonreceptor type 5 in determining individual susceptibility to develop stress-related cognitive and morphological changes C-H Yang, C-C Huang, K-S Hsu 2012, J Neurosci 32: 7550 – 7562

1. Uncontrollable stressor → a small number of animals susceptible to long-term cognitive deficits

a. All animals → ↓ object location memory (OLM) shortly after the stressor

b. Restraint + tail shock = uncontrollable stressor
c. Only a limited number of rats have OLM deficits remaining after 1 week
2. Susceptible rats have reduce levels of hippocampal CA1 dendritic spines
3. # Spines correlate positively with memory (OLM) ability
4. Susceptible rats are more anhedonic

a. Reduced sucrose preference
5. Susceptible rats display more despair

a. Greater immobility in the forced swim test

6. Susceptible rats display slower recovery of stress-induced corticosterone secretion
7. Slower stress recovery, despair, anhedonia, reduced hippocampus, and diminished cognition characteristic of susceptible rats are also symptoms of patients with depression
8. Susceptible rats have ↓ hippocampal PTPN5
a. PTPN5 = protein tyrosine phosphatase nonreceptor 5, 

b. PTPN5 is a phosphatase that dephosphorylates ERK
i. ERK = Extracellular signal-Regulated Kinases

1. a classical MAPK (as contrasted with p38α)

ii. PTPN5  removes phosphate groups from phosphorylated tyrosine residues on ERK

c. Hippocampal PTPN5 correlates positively with memory (OLM) and dendritic spines
9. Inhibition of CA1 PTPN5 → ↑ % of rats with ↓ cognitive ability a week after stress
a. Conditional knockdown of PTPN5 in CA1 with sh-PTPN5

i. sh-PTPN5 is a short-hairpin RNA that inhibits transcription of the gene

1. shRNA works by RNA interference (RNAi)

b. sh-PTPN5 → ↑ % of rats with ↓ hippocampal CA1 spine density 1 week after stress

c. Inhibition of CA1 PTPN5 → ↓ LTP 24h after uncontrollable stress

i. sh-PTPN5 → blocked stress-induced ERK1/2 dephosphorylation

ii. sh-PTPN5 → prolonged stress-induced ERK1/2 phosphorylation

1. no effect on MEK activity

iii. sh-PTPN5 → prolonged stress-induced KV4.2 phosphorylation

1. KV4.2 = voltage gated K+ channel

iv. sh-PTPN5 → prolonged stress-induced ↑ CaV1.2 expression

1. CaV1.2 = voltage gated Ca++ channel

d. shPTPN5 → ↑ LTD 24h after uncontrollable stress
i.  shRNA PTPN5 KD → no immediate effect on LTP or LTD
e. shPTPN5 → ↓ [Glu] or [Ca++ channel agonist] necessary to produce lactate dehydrogenase release or cell death

i. Ca++ channel agonist = Bay K8644
f. Inhibition of CA1 PTPN5 → ↑ susceptibility to stress and depression
10. Increased CA1 PTPN5 function → ↓ % of rats with ↓ cognitive ability a week after stress
a. Conditional knock-in of PTPN5 in CA1 with lv-PTPN5
i. lv-PTPN5 is a lentiviral transfection of PTPN5 gene DNA into the active CA1 gene assemblage
1. lv-PTPN5 → ↑ PTPN5 gene DNA available for transcription
b. lv-PTPN5 → blocked stress-induced ↓ hippocampal CA1 spine density 1 week after 

c. lv-PTPN5 → ↑CA1 PTPN5 → ↑ LTP 1h after uncontrollable stress

i. lv-PTPN5 → ↑ stress-induced ERK1/2 dephosphorylation

d. lv-PTPN5 → ↓ LTD 1h after uncontrollable stress

e. Enhanced CA1 PTPN5 function → ↓ susceptibility or ↑ resilience to stress 
11. PTPN5 in hippocampus is protective of cognitive ability and synaptic availability

a. CA1 PTPN5 → ↑LTP

b. CA1 PTPN5 → ↓ LTD

c. CA1 PTPN5 → ↓ pERK1/2
12. Inhibition of CA1 pERK1/2 → blocked stress x shPTPN5-induced ↑ % of rats with ↓ cognitive ability a week after stress
a. Inhibition of CA1 pERK1/2 with ERKI
i. ERKI is a ERK-docking domain inhibitor
b. ERKI → blocked stress x shPTPN5-induced ↑ % of rats with ↓ CA1 spine density
c. ERKI → blocked stress x shPTPN5-induced ↑ CaV1.2 expression
13. Susceptible animals exhibit ↑ stress-induced CaV1.2 expression

14. Inhibition of CA1 CaV1.2 function → ↓ % of rats with ↓ cognitive ability
a. ↓ CA1 CaV1.2 function  by the Ca++ channel blocker nifedipine

i. shCaV1.22 → blocked stress x shPTPN5-induced ↑ % of rats with ↓ cognitive ability

b. CaV1.2 expression is negatively correlated with object location memory

c. ↓ CA1 CaV1.2 function → ↓ % of rats with ↓ CA1 dendritic spine density

i. shCaV1.22 → ↓ stress x shPTPN5-induced ↑ % of rats with ↓ CA1 spine density

ii. CaV1.2 expression is negatively correlated with ↓ CA1 dendritic spine density

d. ↓ CA1 CaV1.2 function  by the Ca++ channel blocker nifedipine

15. CA1 PTPN5 function → ↓ pERK1/2 and ↓ CaV1.2 functions, and thereby promotes resilience to stress hyper-reactivity and depression
Li Hao – 28 September 2012
HDAC6 regulates glucocorticoid receptor signaling in serotonin pathways with critical impact on stress resilience   J Espallergues, SL Teegarden, A Veerakumar, J Boulden, C Challis, J Jochems, M Chan, T Petersen, E Deneris, P Matthias, C-G Hahn, I Lucki, SG Beck, O Berton 2012 Journal of Neuroscience 32: 4400–4416
1. Social defeat → susceptible mice → ↑ social avoidance
a. susceptible mice → ↓ Circadian amplitude
i. susceptible & resilient mice → ↑ anxiety (EPM)
2. Social defeat → susceptible mice → ↑ ↑ VTA  neuron firing rate

a. Susceptible mice → ↑ VTA  DA neuron firing rate → ↑ release of BDNF in nucleus accumbens (NAc)
i. Susceptible mice → ↑ BDNF → NAc TrKB → GSK3β, → ↑ Akt
ii. Susceptible mice → ↑ BDNF → NAc TrKB → ERK1/2
b. In Resilient mice: Social Defeat → ↑ K+ channel → ↓ VTA  DA neuron firing rate
i. Resilient ↓ VTA  neuron firing rate → limits BDNF
c.  ↑ BDNF → NAc → ↑ susceptibility
3. Social Defeat → vulnerable mice → no ∆ in dorsal raphé histone deacetylase 6 (HDAC6) mRNA
a. Resilient mice → ↓ raphé HDAC6
b. Vulnerable mice → antidepressant → ↓ raphé HDAC6
c. social defeat → ↓ excitability of dRN 5-HT neurons

i. Social defeat → ↑ 5-HT1A responsiveness

d. Social defeat → ↑ dendritic hypertrophy of dRN 5-HT neurons

4. HDAC6 KO mice → social defeat → ↓ despair behavior
a. Despair = immobility in tail suspension test (TST) and forced swim test (FST)

5. HDAC6 KO mice → social defeat → ↓ social anxiety 

a. Social anxiety is measured by social avoidance

6. HDAC6 depletion → social defeat induced → ↓ excitability of dRN 5-HT neurons
a. ↓ HDAC6 → ↑ dRN 5-HT neuron after-hyperpolarization → ↓ excitability

b. ↓ HDAC6 → ↑ HSP90 acetylation
c. ↓ HDAC6 → ↓ glucocorticoid receptor (GR) chaperoning and ↓ transfer to DNA
d. Glucocorticoids → ↓ dRN TpH2 mRNA and → ↓ 5-HT1A mRNA
i. Glucocorticoids → ↓ dRN firing rate

e. ↓ HDAC6 → prevents glucocorticoid → ↓ dRN TpH2 mRNA, ↓ 5-HT1A mRNA, ↓ dRN firing rate

7. ↓ HDAC6 in dRN 5-HT neurons → blocks corticosterone-induced anxiety and social anxiety
a. Corticosterone (B) → ↓ time spent in open arms of EPM and center of open field
b. B → ↑ social avoidance – even in resilient mice

i. B → no ∆ in social avoidance in susceptible mice

1) Because the social interaction is already so low

8. Limited HDAC6 translocation of GR in dRN 5-HT neurons → maintains firing rate → promotes resilience
Zach Niemann – 5 October 2012
Increased vulnerability to psychosocial stress in heterozygous serotonin transporter knockout mice   A Bartolomucci, V Carola, T Pascucci, S Puglisi-Allegra, S Cabib, K-P Lesch, S Parmigiani, P Palanza, C Gross 2010 Disease Models & Mechanisms 3: 459-470
1. Susceptibility to depression is associated with a serotonin transporter (5-HTT) gene promoter
a. 5-HTT gene is located on the 17q11.2

b. Promoter region of the 5-HTT gene (LPR) has 2 alleles: short or long
c. Modified by sequence elements within the proximal 5’ regulatory region
d. Short 5-HTTLPR confers susceptibility to depression

i. Depression susceptibility requires gene x environment (5-HTTLPRs x stress) interaction
ii. ↑ #Stressful life experiences → ↑ susceptibility to depression

iii. ↑ #Stressful life experiences + 5-HTTLPRs → ↑↑ susceptibility to depression

iv. Homozygous 5-HTTLPRs increases susceptibility to depression

1) compared with heterozygous → ↑ 5-HTTLPRsl
2. Susceptibility to depression is associated with hyperactivity of (parts of) the limbic system 
a. Increased activity of the amygdala

i. Hippocampal activity is not likely to be over-activity

b. During induction of sadness human amygdala is more active

i. Only left amygdala shows more activity

ii. Females 10-15 years of age

iii. Shown sad movies in the fMRI to induce depressive sadness

3. Induction of sadness in girls with 5-HTTLPRs promotes more rapid in activity in both left and right amygdala
a. Recovery (decay rate) of amygdalar activity is also slower in 5-HTTLPRs

b. Rate of induction of amygdalar activity confers susceptibility for depression

4. Social defeat induces ↑ susceptibility for depressive behavior in mice with reduced 5-HTT expression
a. Reduced expression due to heterozygous 5-HTT gene knockout (5-HTT+/-) → ↓ 5-HTT
b. 5-HTT+/- → ↑ social avoidance
i. Spent less time in the interaction zone near a novel caged mouse, and more time in corners away from the caged mouse
ii. 5-HTT+/- → ↓ locomotion, ↑ hyperthermia
5. ↑ Aggression received during social defeat results in greater susceptibility
a. ↑ aggression in 5-HTT+/- mice → ↓ social interaction (↑ social avoidance)

b. ↑ aggression in 5-HTT+/- → ↓ serotonergic turnover (5-HIAA/5-HT) in mPFC

i. ↑ aggression in 5-HTT+/- → ↓ 5-HIAA and ↑ 5-HT

c. ↑ aggression → ↑Tb & ↓ locomotion
6. ↓ functional [5-HTT] → ↑ Susceptibility for depression

Tim Hanna – 26 October 2012
Long-lasting effects of maternal separation on an animal model of post-traumatic stress disorder: Effects on memory and hippocampal oxidative stress LA Diehl, LO Alvares, C Noschang, D Engelke, AC Andreazza, CAS Gonçalves, JA Quillfeldt, C Dalmaz 2012, Neurochemical Research 37: 700–707
1. Susceptibility to post-traumatic stress disorder (PTSD) requires traumatic life event but also ↑ sensitivity to stress
a. Early life stressors → ↑ probability of PTSD

i. Early life stressors → ↑ vulnerability to mental disorders

1. Early life stressors = maternal separation, childhood abuse, neglect, traumatic event
2. ♀ and ♂ respond to stressors differentially

b. PTSD patients react to stressors

i. Avoidance of trauma-related stimuli

ii. ↑ autonomic arousal

iii. Re-experiencing of the trauma - replay of the traumatic emotional responses

iv. ↑ susceptibility to PTSD in ♀ than in ♂?

c. Maternal separation followed by trauma is an experimental model for PTSD

2. Maternal separation → later as adult → shock → ↓ spatial learning and memory
a. Morris Water Maze (spatial learning test) probe test: ↓ time in target quadrant, ↑ time in opposite quadrant

b. Spatial learning is dependent on hippocampus: majority of DG granule neurons  extend axons in first 21 days of life, coincident with the stress hypo-responsive period (p4-14)

i. Glucocorticoids influence neurogenesis/apoptosis balance
3. Maternal separation → later as adult → shock → ↑ DNA damage
a. No ∆ in antioxidant enzymes (SOD, GPx, CAT)

4. Norepinephrine (NE) → β-adrenergic receptors - lateral amygdala (LA) → ↑ reconsolidation of fear memories
a. Mechanistic model of PTSD

5. NE → β-aR - lateral amygdala (LA) → ↑ reconsolidation → ↓ extinction of conditioned fear
a. β-aR agonist → LA → ↑ reconsolidation → ↓ extinction of conditioned fear

i. β-aR agonist delivered after CS-US pairing, consolidation, and CS presentation
ii. β-aR agonist = isoproterenol; β-aR antagonist = propranolol

b. β-aR antagonist → LA → ↓ reconsolidation → ↑ extinction of conditioned fear

i. β-aR antagonist  LA → blocks prior or post β-aR agonist ↑reconsolidation/↓extinction
Torrie Summers – 2 November 2012
Autistic-like social behaviour in Shank2-mutant mice improved by restoring NMDA receptor function H Won, H-R Lee, HY Gee, W Mah, J-I Kim, J Lee, S Ha, C Chung, ES Jung, YS Cho, S-G Park, J-S Lee, K Lee, D Kim, YC Bae, B-K Kaang, MG Lee, E Kim 2012, Nature 486: 261–265
1. Susceptibility to Autism is determined by gene x gene and/or gene x environment interactions
a. Autism is distinguished by impaired communication, ↓ social interaction, ↓ empathy, ↑ repetitive behavior, restricted interests, ADHD
b. Neurodevelopmental abnormalities which may be derived from genetic, environmental and immunological factors
i. Diet: nutrition deficiencies (Zn++), high fructose corn syrup, mercury, thimerosal, acetaminophen

ii. Age of parents

iii. Defective placenta, immature BBB, immune response of mother to infection during pregnancy

c. Genetic markers for autism include: HOXA1, FOXp2, DBH, MeCP2, NLGN3, NLGN4, NRN1, FMR1, SHANK2, TAOK2
i. MeCP2 – epigenetic methylation factor - Rett’s disorder

ii. FMR1 – fragile X syndrome 
iii. SHANK2 – post-synaptic density (PSD) protein

iv. TAOK2 – impaired dendrite formation – abnormal connectivity; 40% of kids with autism
d. Typical diagnosis/onset at 3 (but can be as late as 14)

i. 1/100 children diagnosed

ii. 4:1 boys:girls affected; 11:1 for Asperger’s
e. Spectrum of disorders: Autism, PDD, Rett’s disorder, child disintegrative disorder, and Aspberger’s disorder

2. Neurodevelopmental abnormalities in synaptic elements yield autistic symptoms
a. Reduced TAOK2 → ↓ primary dendrites

b. NMDA or CamK2 activation → ↑ AMPA trafficking 

c. PSD proteins regulate receptor expression in synaptic membranes
i. HOMER/SHANK/GKAP/PSD95 assembly mediates physical association of NMDA-receptors with IP3/Ryanodine and intra & extracellular  Ca++ stores
ii. SHANK2 has domains for protein-protein interactions

1. Ankyrin repeats

2. SH3 domain

3. PSD95 domain

4. PDZ domain (specific to SHANK2)
iii. Multiple SHANK variants in all people: more in ♂s

1. Autistic population has significantly more conserved Shank variants
iv. Attach mGluRs to NMDA receptors 
1. linking NMDA-Rs through PSD-95 
2. linking mGluRs through HOMER1
3. SHANK-/- mice show social avoidance (+ preference for objects to social interaction), cognitive impairments, ↓ ultrasonic vocalizations, repetitive grooming/jumping/digging, hyperactivity
a. SHANK-/- mice PDZ removal via exon 6/7 excision - found in Autistic and ID patients
4. SHANK-/- → ↓ Schaffer collateral – CA1 LTP and LTD

a. ↑ frequency stimulation → ↑ AMPA trafficking into synapse → ↑ LTP (↑ current)
b. ↑ AMPA trafficking out of synapse → ↑ LTD (↓ current)

5. SHANK-/- → ↓ NMDA current
a. SHANK-/- → ↓ NMDA/AMPA ratio

b. NMDA agonist→ SHANK-/- mice → rescues NMDA/AMPA and NMDA current 

c. NMDA agonist→ SHANK-/- mice → rescues social interactivity

i. D-cycloserine = glycine binding site NMDA partial agonist

6. mGluR5 agonist → SHANK-/- mice → rescues NMDA/AMPA,NMDA current, LTP, LTD
a. mGluR5 → ↑ PLC → ↑ IP3 → ↑Ca++
b. CDPPB = mGluR5 agonist

7. mGluR5 agonist → SHANK-/- mice → rescues social interactivity 

a. does not rescue hyperactivity or repetitive behavior
8. Early detection and therapy (therapy, special education, home enrichment, pharmacology) promotes resilience to autism
James Robertson – 9 November 2012
NMDARs mediate the role of monoamine oxidase A in pathological aggression M Bortolato, SC Godar, M Melis, A Soggiu, P Roncada, Angelo Casu, G Flore, K Chen, R Frau, Andrea Urbani, M. Paola Castelli, Paola Devoto, Jean C. Shih, 2012, J Neuroscience 32: 8574–8582
1. Susceptibility to pathological aggression may be due to early stress and 5-HT gene variants
a. Pathological aggression = An extreme predisposition to aggressive outbursts in response to stress
b. Aggression neurocircuitry is focused on Anterior Hypothalamus (AH) Glu neurons that project to the periaqueductal gray (PAG)

c. AH→PAG circuit can be limited by 5-HT from the median raphe 

d. AH→PAG circuit is enhanced by vasopressin (AVP) interneurons in the AH
i. Testosterone (T) increases the sensitivity and number of AVP synapses

e. Medial amygdala (MeA) enhances the AH→PAG circuit

f. Prefrontal Cortex (PFC) limits the MeA→AH→PAG circuit
g. PFC →↓ MeA→↑AH→↑PAG suggests an neural circuit that must be disinhibited to produce pathological aggression

2. ♂ carriers of variants of the MAOA gene that result in low catabolic activity are more susceptible to impulsive aggression
a. MAOA gene variant will influence neurodevelopment via ∆ in [5-HT]
b. MAOA gene Knock-outs have elevated 5-HT and NE in multiple brain regions

3. MAOA-/- KO exhibit more NMDA NR2A and NR2B subunits in prefrontal cortex (PFC)

a. Stress and glucocorticoids also may stimulate more NR2A and NR2B subunits in PFC

b. MAOA-/- KO exhibit more reduced NMDA NR2A and NR2B current than wild type mice to NMDA or NR2A or NR2B antagonists
4. MAOA-/- KO → ↓ latency to attack, ↑ aggression and ↑ duration of aggression
5. NMDA/NR2A/NR2B antagonists (ip) return MAOA-/- KO aggression to normal

6. If the NR2A/NR2B antagonists work at the disinhibitory PFC →↓ MeA→↑AH→↑PAG circuit then the anatomists act by limiting PFC glutamatergic output to MeA, then the PFC Glu signal must impinge on MeA GABA interneurons
a. NMDA receptors would act as coincidence detectors for the disinhibition

7. Childhood stress, MAOA variants/↑NR2A/NR2B, 5-HTTLPR polymorphisms may lead to susceptibility to pathological aggression
Dominique Boudreau – 16 November 2012
Prostaglandin E2-Mediated Attenuation of mesocortical dopaminergic pathway is critical for susceptibility to repeated social defeat stress in mice K Tanaka, T Furuyashiki,S Kitaoka, Y Senzai, Y Imoto, E Segi-Nishida, Y Deguchi, RM Breyer, MD Breyer, S Narumiya 2012, Journal of Neuroscience 32: 4319–4329
1.  Susceptibility or Resilience to stress or depression depends in part on the prefrontal cortex (mPFC)
a. mPFC provides an interface between limbic and cortical structure
i. Glutamatergic synapses with the nucleus accumbens

b. stimulation of mPFC neurons suppresses depressive behavior

2. Resilience to depression (FST) is exhibited by P2X7 KO mice

a. ATP binds P2X7 receptors in glia

i. ATP – P2XT → ↑ PGE2 release → binds to EP1 receptor

1. Microglial  ATP → ↑P2XT → ↑ cox1 converts arachadonic acid → ↑PGH2 → ↑PGE2
b. P2X7 receptor gene (P2X7R) is found on a locus associated with susceptibility to major depressive disorder
c. Cox1-/- (KO) and cox1 antagonism confers resilience → ↑ social interaction 
3. EP1-/- → reverses social defeat induced social avoidance
a. EP1-/- mice still show ↑ corticosterone and ↑ anxiety in response to social defeat

b. EP1-/- inhibits renormalization of DA activity in mPFC10 days after social defeat
c. Social avoidance is negatively correlated with DA activity in mPFC

d. DA lesions in the IL/PL mPFC enhanced social defeat induced social avoidance
i. DA lesions with 6OH-DA

ii. Systemic D1 antagonist during defeat reinstated social avoidance in EP1-/- mice

4. Acute stress → ↑ VTA DA → ↑ mPFC activity → ↓ limbic susceptibility 

a. Actively increase resilience to stress and depression
5. Repeated stress → ↑ ATP → ↑ P2X7 → ↑ PGE2-EP1 → ↑ VTA GABA interneurons → ↓ DA → ↓ mPFC activity → ↑ limbic susceptibility to stress and depression

Tyler Miiller – 30 November 2012
Adult hippocampal neurogenesis is functionally important for stress-induced social avoidance Diane C Lagace, MH Donovan, NA DeCarolis, LA Farnbauch, S Malhotra, O Berton, Eric J Nestler, V Krishnan, Amelia J Eisch 2010 PNAS 107: 4436–4441
1. Social defeat yields susceptibility in some (~50%) mice 
a. Susceptibility leads to social avoidance

i. After 5 or 10 social defeats

ii. But not 1 social defeat

b. Susceptible mice have elevated BDNF in VTA and NAc

i. Infusion of BDNF into NAc enhances susceptibility
2. Social stress → ↑ B in both susceptible and resilient mice 
a. Social stress → ↓ cell proliferation in Dentate Gyrus (DG)

i. Transient putative neuronal (measured by Ki67) decrease occurs in susceptible and resilient mice
ii. By 24 h the effect of stress → ↓ neurogenesis has been reversed

3. Susceptible mice have enhanced granule cell survival in DG
a. Enhanced DG new neuron survival in susceptible mice occurs in the molecular and granule cell layers
4. Susceptible mice enhanced survival is not dependent on BDNF, TrKB or pERK

5. Susceptible mice enhanced survival is primarily in type 2a granule cells

a. 1 = stem→ 2a = early progenitor → 2b = late progenitor → 3 = neuroblasts
b. Stalled in the 2a stage = delayed neurogenesis
6. Susceptible mice enhanced DG survival blocked by irradiation show normalized social avoidance  

a. Normalization of social avoidance is long lasting (4 weeks)
b. Undefeated but irradiated mice exhibit normal passive avoidance, and normal juvenile interaction

7. Susceptible mice enhanced neurogenesis survival blocked by irradiation become resilient
8. Enhanced neurogenesis is necessary to produce social avoidance in susceptible individuals
a. Is enhanced neurogenesis necessary for susceptibility?

b. Antidepressants enhance neurogenesis but reduce susceptibility in favor of resilience
Justin Smith – 7 December 2012
Antidepressant effect of optogenetic stimulation of the medial prefrontal cortex HE Covington, MK Lobo, I Maze, V Vialou, JM Hyman, S Zaman, Q LaPlant, E Mouzon, S Ghose, CA Tamminga, RL Neve, K Deisseroth, Eric J Nestler, 2010 J Neuroscience 30: 16082–16090
1. Susceptibility and Resilience are influenced by maternal behavior 
a. Unpredictable maternal separation are much more stressful
i. Unpredictable stress promotes susceptibility
ii. Predictable stressors promote resilience
1) Stress inoculation vs reward of accomplishment
b. BDNF is a signaling component of stress
i. BDNF expression promotes resilience and susceptibility depending on brain region
ii. In PVN BDNF-TrKB-CREB induces CRF expression
2. Resilience to stress can be promoted by BDNF in Hippocampus
a. BDNF knockdown (KD) induces anhedonia (sucrose test), even without stress

i. Similar to stress-induced anhedonia in susceptible controls

ii. Resilient controls do not exhibit anhedonia after stress

b. BDNF knockdown (KD) induces → ↓ locomotion (without stress)
i. Similar to stress-induced → ↓ locomotion in susceptible controls

ii. Resilient controls do not exhibit → ↓ locomotion after stress

c. BDNF overexpression rescues stress-induced anhedonia 

d. BDNF overexpression rescues stress-induced despair (FST)

e. BDNF overexpression rescues stress-induced anxiety (open field)
f. BDNF knockdown (KD) → baseline and stress-induced ↑ B in young rats
i. Resilient controls do not exhibit → baseline and stress-induced ↑ B in young rats
3. Susceptible mice → ↓ PFC expression of Egr1 (Zif268) and Arc genes
a. Depressed individuals → ↓ PFC expression of Egr1 and Arc genes
4. In susceptible mice optogenetic stimulation of the PL PFC → reverses social aversion
a. Social aversion reversal is long lasting (24 h; not significant)

i. Without laser stimulation

b. optogenetic stimulation of susceptible PL → rescues anhedonia
c. Channel Rhodopsin 2 (ChR2) + mCherry in HSV driven by the IE4-5 promoter transfected into PL 
d. no effect on anxiety in undefeated mice (elevated +)

e. optogenetic stimulation induces c-Fos and Egr1 expression in PFC

5. Activation of prelimbic (PL) PFC → ↑ antidepressant effects
6. Activation of PL in susceptible mice promotes resilience
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Neurodevelopmental Disorders – Autism  I
Transporters  III, 1
Addiction  II
Total List Fall 2012





1st  vote

2nd Vote

3rd Vote

Sex/Gender






3


Addiction






1


Impulsivity






5

3+1

3+2
Speech Development





1


Optogenetics

IGF1
VEGF

All neurotrophins

Social Learning






5

2+1

1
Learned Helplessness

Sensitization






3

1
Adenosine

Ketamine






1


TBI+P







4

4

1
P

Resilience

BDNF/GDNF – plasticity, depression, stress, synergisms, BDNF-CRF
2

2
Mirron neurons






2

4

2
Consciousness

Arousal

Happiness






4

3+1

2
Non-neuronal Depression factors




2


Glial signaling






6

5

3+3
GDNF
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