Advanced Seminars in Neuroendocrinology – Spring 2005

Anxiety


Jodi Lukkes – 21 Jan 05

MDMA (“ecstasy”), methamphetamine and their combination: long-term changes in social interaction and neurochemistry in the rat; Clemens et al., 2004 Psychopharmacology 173: 318-325

1. MDMA causes increased 5-HT release, decreased 5-HT reuptake

a. MDMA also causes increased DA release in striatum and NAcc 

i. in NAcc more DA than 5-HT is released

ii. Increased DA release from NE terminals in hippocampus

b. MDMA is Neurotoxic to 5-HT: 

i. decreases 5-HT long-term stores

ii. decreases 5-HT transporter (5-HTT)

iii. changes 5-HT2A receptors

2. Methamphetamine causes increased DA release, decreased DA reuptake

a. Neurotoxic to DA and 5-HT

i. Causes decreased DAT
3. MDMA, Meth and MDMA/Meth combination (lower doses) all reduce social interaction

4. MDMA and MDMA/Meth increase Anxiety
a. Increased latency to emergence, increased risk assessment, decreased open field locomotion

5. Lower doses of MDMA with Meth increase Anxiety more

a. More than either drug alone; lower dose can be effective in combination

b. Long term decrease DA + 5-HT in striatum, decrease 5-HT in hippocampus

Parrish Waters – 28 Jan 05

Vasopressin mediates the response of the combined Dexamethasone/CRH test in the hyper-anxious rats: implications for pathogenesis of affective disorders; Keck et al., 2002 Neuropsychopharmacology 26: 94-105

1. State Anxiety is a transitory response to stimulus

2. Trait Anxiety is a propensity to exhibit state Anxiety
a. Increased trait anxiety (High Anxiety related Behavior = HAB) results in increased freezing, decreased exploration

i. Increased sensory orientation

ii. Decreased sensory threshold (Social)

iii. Decreased basal and stress-induced ACTH and B/F

iv. HAB + diazepam yields increased exploration

v. HAB + SSRI yields increased active coping (forced swim)

3. Female trait Anxiety HAB

a. No loss of negative feedback on ACTH

b. Loss of negative feedback on B/F

4. Trait Anxiety yields increased AVP in PVN

a. Increased AVP mRNA in magnocellular PVN

5. Trait Anxiety + V1 antagonist = restored negative feedback of both ACTH and B

a. Restore dex suppression to CRH

6. Trait Anxiety – no change in MR or GR affinity or density

7. Anxiety mediated by CRH1 receptor via ACTH release

a. Block CRH1 results in decreased anxiety; similar to low Anxiety (LAB)

8. Trait Anxiety – increased CRF mRNA in LC

Max Mokin – 4 Feb 05

Ventral Hippocampal lesions affect anxiety but not spatial learning; Bannerman et al., 2003 Behav Brain Res 139: 197-213

1. Ventral hippocampal lesions result in decreased Anxiety
2. Ventral hippocampal lesions result yield no change in spatial working memory (elevated T maze)

a. No change in spatial reference memory (water maze)

b. Dorsal hippocampal lesion reduces spatial working and spatial reference memories

3. Ventral hippocampus is involved in Anxiety
a. Is not involved in spatial learning, contextual learning, locomotor activity

4. Dorsal hippocampus is involved in spatial learning and memory

a. Is not involved in Anxiety
Ron Pringle – 11 Feb 05

Regular voluntary exercise reduces anxiety-related behaviour and impulsiveness in mice; Binder et al., 2004 Behav Brain Res 155: 197-206

Serotonin1A receptor acts during development to establish normal anxiety-like behavior in the adult; Gross et al., 2002 Nature 416: 396-400

1. Regular exercise results in: increased mood in humans

a. Exercise is Anxiolytic
i. Antidepressant in depressed human patients

b. Increases neurogenesis in DG (dentate gyrus)

c. Increases NMDA-R, which results in increased BDNF

d. Increases cognitive abilities

e. Increased sleep consolidation and decreased REM

f. Changes HPA to protect against stress

2. wheel running in mice results in decreased impulsiveness

a. increased latency to enter hole board

i. increased rearing and stretch

ii. decreased exploratory locomotion

b. decreased frequency in center during first 10 minutes

i. increased latency to center of open field

c. increased latency to unfamiliar object

3. wheel running in mice results in decreased Anxiety
a. increased time of open arms of elevated plus maze

b. increase entries into open arms of elevated plus maze

c. increased entries into tunnel and increased entries into light compartment

4. 5-HT2A/2C agonists are Anxiogenic
5. 5-HT1A agonists are Anxiolytic
6. 5-HT projects to PAG and amygdala

a. Increased latency to enter open arms

i. Anxiogenic in response suppression

b. Increased latency to escape closed arms

i. Anxiolytic in response production

c. Amygdala + PAG are involved in fear related behavior

i. Freezing, fleeing

ii. Immediate threat – fear – defensive behavior

7. 5-HT projects to hippocampus

a. Yields decreased Anxiety
b. Septohippocampal system – Anxiety related behavior

i. Potential threat – Anxiety – decreased exploration, approach

Russ Carpenter – 18 Feb 05

Stress-induced social avoidance: A new model of stress-induced anxiety? Haller and Bakos 2002 Phys & Behav 77: 327-332

1. Stress affects the efficacy of Anxiolytic compounds

2. Anxiety causes increased sensitivity to stressors

3. Social avoidance is part of Anxiety Disorders:

a. Social Anxiety
b. Panic

c. GAD (generalized Anxiety disorder)

4. Social stress (defeat) increases social avoidance

a. Shock increases social avoidance

b. Blocked by GABA agonist (benzodiazepine) for social stress or shock

5. Social stress effect on social avoidance is long lasting (10 days)

a. Shock effect less long lasting (5 days)

Jamie Scholl – 25 Feb 05

Methylphenidate treatment during pre- and periadolescence alters behavioral resonses to emotional stimuli at adulthood; Bolanos et al., 2003 Biol Psychiatry 54: 1317-1329

1. MPh (Ritilin) during adolescence causes decreased reward sensitivity in adults 

a. decreased responsiveness to rewarding stimuli

i. MPh alters DA system – decreased cocaine reward

1. MPh releases stored DA

b. decreased sucrose ingestion

c. decreased response of motor activation

i. decreased locomotion in novel environment

d. decreased initiation and performance of sexual behavior

2. MPh during adolescence causes increased Anxiety
a. Increased negative emotional state

b. Decreased open arm in + maze, increased grooming

c. Increased sensitivity to aversive stimuli

i. Decreased latency to immobility in swim stress

d. Increased B in response to restraint

e. MPh did not influence social interaction

Travis Ling – 4 March 2005

Long-term effects of social stress on brain and behavior: a focus on hippocampal functioning; Buwalda et al., 2005 Neurosci Biobehav Rev 29: 83-97.

1. Anxiety is the anticipation of a fearful stimulus

a. Includes conditioning to fear

2. Social Defeat (repetitive) causes an increase in Anxiety
a. Increased freezing

b. Decreased time in open arms of + maze

3. Social defeat-induced Anxiety is ameliorated by social housing

a. Sensitization gradually develops after repetitive social defeat

i. Sensitization to heterotypic stressors: changing environment (bedding)

b. Therefore, more sensitive to challenges over time

4. Social defeat causes decreased 5-HT1A desensitization in hippocampus

5. Repetitive social defeat causes loss of apical and basal dendrites in hippocampus

a. Causes long-term depression of postsynaptic current (LTD)

i. GR stimulate LTD

6. Double defeat causes decreased apical but increased basal dendrites

a. Blocks long-term potentiation of postsynaptic current (LTP)

i. MR stimulate LTP

ii. GR inhibit LTP

7. Social defeat causes increased spatial learning (morris water maze)

a. No change in reference or reward memory (food rewarded in hole-board)

b. Effects are time dependent – not impaired 3 weeks after defeat

Natalie Tymkowych – 18 March 2005

Effects of clonidine injections into the bed nucleus of the stria terminalis on fear and anxiety behavior in rats; Schweimer et al., 2005 Eur J Pharmacol 507: 117-124

1. Unlearned fear = Anxiety
a. Longer lasting, innate, mediated by bed nucleus of the stria terminalis (BNST)

b. Does not necessarily include escape or avoidance

2. BNST has highest [NE] in the brain

3. Stress causes increased [NE] in BNST

4. Clonidine binds 2 receptors and causes decreased [NE] in BNST

a. Clonidine is used for ADHD

5. NE in BNST causes decreased Glu

6. 2 agonist (clonidine) blocked acquisition and expression of fear-potentiation

a. therefore: NE via 2 inhibits acquisition and expression of fear

7. 2 agonist decreases Anxiety
a. 2 agonist sedative

i. does not effect perception and processing

8. BNST involved in Anxiety Behavior

a. and conditioned fear

David McNeal – 1 April 2005

The role of the central nucleus of the amygdala in mediating fear and anxiety in the primate; Kalin et al., 2004 J Neuroscience 24: 5506-5515

1. The amygdala is composed of interconnected subnuclei

2. Basolateral amygdala (BLA) has reciprocal connections with the prefrontal cortex (PFC) 

a. and limbic cortex (cingulated)

3. Amygdala has direct reciprocal connection with visual cortex

a. Quick responses to Anxiogenic/stressful stimuli

b. Contextual modification necessary – quickly

c. Can trigger fast physical reaction

4. Anxious Endophenotype

a. Increased freezing, increased defensive displays

b. Increased CSF CRF, increased basal F

c. Asymmetric right frontal EEG

i. PTSD – increased right amygdala

5. Lesion entire amygdala – no change in Anxiety 

a. (freezing to human – habituation because of exposure to humans during cleaning)

b. – decreased fear (snake)

c. amygdala does not mediate long standing temperment?

6. Selective Lesion (ibotenic acid) of CeA yields decreased Anxiety (freezing)

a. Decreased acute fear (snake)

b. Decreased CSF CRF, decreased ACTH, and decreased F

i. CRF only bilateral lesions/ ACTH asymmetric or bilateral/ F correlated to lesion size only

c. No change in asymmetric right frontal EEG

d. But…Basal Forebrain also damaged

Skipper (Wallace) Fritz – 8 April 2005

Alterations in GABAergic function following forced swimming stress; Briones-Aranda et al., 2005 Pharmacol Biochem and Behav 80: 463-470

1. SSRIs and benzodiazepines often used together for treatment of Anxiety
2. Diazepam (valium) via GABAA decrease Anxiety
a. Dose dependent decrease in Anxiety
3. Stress blocks diazepam’s Anxiolytic effect

4. Allopregnanolone (THP) in a high dose blocks the Anxiolytic effect of diazepam

5. THP increases the 4 subunit frequency of GABAA channels

6. Stress (swim) decreases GABA in hippocampus and hypothalamus

a. Decreases GABAA in hypothalamus and amygdala

· Please also see Skipper’s summary of pharmacological therapy for Anxiety
Leah Callahan – 15 April 2005

Prenatal stress affects behavioral reactivity to an intense stress in adult female rats; Louvart et al., 2005 Brain Research 1031: 67-73

1. Prenatally stressed rats are characterized by high levels of Anxiety
a. also increased depression behavior (swim immobility)

b. Increased REM sleep

2. prenatally stressed (intense shock) female rats have lower immobility (21 days after)

a. but higher immobility later (44 days after)

b. therefore, sensitization reactivates memory

c. have decreased exploration (rearing) in novel environment after shock

i. trend towards increased exploration without shock

d. have low habituation to novelty

i. unaffected by foot shock

ii. without prenatal stress (shock) there is decreased habituation (locomotion stays high)

3. Prenatally stressed females show reduced avoidance of aversive context

4. Prenatal stress in females affects long-term behavioral alterations resulting from intense later stress (intense footshock)

5. Early adverse events contribute to vulnerability to Anxiety
Feng Na – 22 April 2005

Differential regulation of behavioral, genomic and neuroendocrine responses by CRF infusions in rats; Campbell et al., 2004 Pharm Biochem Behav 77: 447-455

1. CRF infusion into the brain is Anxiogenic
2. Genetic overexpression of the CRF gene is Anxiogenic
3. CRF icv yields a dose-dependent decrease in open field exploration

a. therefore increases Anxiety
b. CRF icv also decreases rearing, social interaction and exploration

i. But increases exploration (escape?) during social interaction

c. CRF icv also increases plasma B, and increases cfos in PVN and CeA

4. CRF1 receptor antagonist DMP696 partially reverses CRF stimulated:

a. fos labeling in PVN and CeA

b. elevated plasma B

c. decreased rearing, social interaction and exploration

d. but, has not effects on its own

5. CRF1 receptors mediate Anxiety
