Learning – Fall Semester 2005

Advanced Seminars in Neuroendocrinology

Russ Carpenter – 9 September 2005

Extinction of a conditioned response in rainbow trout selected for high or low responsiveness to stress

Moreira, PSA, KGT Pulman, TG Potringer 2004 Horm Behav 46: 450-457
1. Fish are capable of classical (Pavlovian) conditioning

a. Classical conditioning is a type of learning, and is evolutionarily conserved from fishes to mammals

2. Physiological responses, such as increased HPA/HPI activity, as well as behavioral or cognitive responses, can be the end point for learning

a. As with classical conditioning

3. Acquisition phase of learning takes time

a. 7-12 days for this water off stimulus (CS) to stimulate increased cortisol (F)

4. Extinction of a learned response is also learned

a. Learning the new loss of importance of the CS

b. Extinction is also a type of learning

5. Fish that are highly responsive to stress (HR) learn extinction of the conditioned response more rapidly than LR fish

a. Fits with the work of Koolhaas (1999) and others

i. Passive responders (=HR; passive responders of other species also have higher stress reactivity) appear to learn more rapidly

ii. Active responders (= LR) learn more slowly

Parrish Waters – 16 September 2005

Amygdalar inactivation blocks stress-induced impairments in hippocampal long-term potentiation and spatial memory

Kim, JJ, JW Koo, HJ Lee, J-S Han

1. Stress can inhibit Learning

a. Stress inhibits Long-term Potentiation (LTP)

i. Stress blocks LTP in Hippocampal CA1

1. LTP stimulated by Schaffer collateral (CA3 to CA1)

b. Stress inhibits Spatial Memories

i. Spatial memories are dependent on hippocampus

1. Morris Water Maze

2. LTP is a type of synaptic plasticity

a. Synaptic Plasticity is thought to be critical for Learning

3. LTP is a lasting increase in current

a. Across the synaptic membrane

4. LTD is a lasting decrease in current

a. Long-term depression

b. Also a type of synaptic plasticity 

5. Hippocampus (and other limbic structures) is necessary for explicit/declarative memory

a. Also required for spatial memory

b. Also relational or temporal memories (context)

6. Hippocampus is made up of dentate gyrus (DG) and Ammon’s Horn (CA1-4)

a. DG = granule cells,

b. CA = pyramidal cells

7. DG connects to CA3 via mossy fibers

a. Glu (glutamate) is the transmitter

8. CA3 connects to CA1 via Schaffer collaterals

a. CA3 connects to CA3 in the opposite hemisphere via the commissural pathway

b. Glu  is the transmitter 

9. Hippocampus is a Transient pathway

10. Amygdala is a complex structure with many nuclei

11. Amygdala (like hippocampus) is limbic

12. Amygdala connects to Hippocampus

13. Amygdala is critically involved in stress-induced impairments of hippocampal LTP and spatial memory

14. Lesions, stimulations and pharmacological manipulations (of GABA, opiates, NE, ACh) modulate LTP and spatial memory

Jamie Scholl – 23 September 2005

Increased conditioned fear response and altered balance of dopamine in the shell and core of the nucleus accumbens during amphetamine withdrawal

Pezze, MA, J Feldon, CA Murphy Neuropharmacol 42: 633-643

1. Fear Conditioning

a. Classical conditioning to an aversive (US) stimulus

i. Foot or tail shock, social defeat

Jodi Lukkes – 7 October 2005

Extinction-induced neuroplasticity attenuates stress-induced cocaine seeking: a state-dependent learning hypothesis

Self, DW and K-H Choi Stress 7: 145-155

1. 

Maxim Mokin – 14 October 2005

Role of cerebellar interpositus nucleus in the genesis and control of reflex and conditioned eyelid responses

Jimenez-Diaz, L, JdD Navarro-Lopez, A Gruart, and JM Delgado-Garcia

1. Delay conditioning: the unconditioned stimulus (US) is presented at the end of the conditioned stimulus (CS) during training

a. US directly provokes a response = unconditioned response (UR)

i. Air puff stimulates eye blink

b. CS alone provokes no response

i. Tone or light does not stimulate eye blink

c. Paired CS + US at first only produce UR

i. No response to CS

d. Later, CR appears well before US 

i. CR predicts UR 

e. Finally, CR becomes early portion of UR, but still prior to US

2. Trace conditioning:

Feng Na – 21 October 2005

Glucocorticoid receptor antagonism in the basolateral amygdala and ventral hippocampus interferes with long-term memory of contextual fear

Donley MP, J Schulkin, JB Rosen Behavioral Brain Research 164: 197-205

1. GR agonists (B, Dex) during or immediately following aversive experience increases long-term retention of Learning that experience

a. time-dependent – corresponds with memory consolidation

2. GR activated during memory consolidation

3. Learning and memory of fear depends on the amygdala

a. BLA

4. Two Process Theory of contextual fear conditioning

a. BLA

b. Ventral Hippocampus

c. MR (type I GR) mechanisms enable freezing response

i. Acute conditioned freezing

d. GR (type II) mechanism involved in ontogeny of freezing

i. Promotes processing

1. extinction of conditioning

2. fear potentiation

ii. consolidation

iii. different roles for GR in dH and vH?

5. no effect of peripheral delivery of GR antagonist (RU 38486)

a. did not cross the blood brain barrier

6. icv GR antagonist produces a dose-dependent decrease in freezing during the retention phase

7. intraBLA GR antag

8. GRs in BLA

9. GRs in vHippocampus

a. vH: Anxiety related behavior

b. vH: long term fear memory

10. no effect of GRs in dHippocampus

a. dH: spatial tasks

b. dH: inflated preshock freezing

i. a role for fear memory?

Travis Ling – 28 October 2005

Fear learning induces persistent facilitation of amygdala synaptic transmission

Schroeder, BW and P Shinnick-Gallagher Eur J Neurosci 22: 1775-1783

1. Amygdala involved in formation of emotional memories

2. LTP is a type of synaptic plasticity

3. Fear conditioning increases a startle response (to loud noise)

4. Fear memory facilitates cortico-LA synaptic transmission

5. Synaptic strength remained facilitated in LA 10 days after fear Learning

6. Paired Pulse Facilitation is inhibited by Fear Conditioning

7. High Frequency stimulation of cortex stimulates LTP in Lateral Amygdala

8. Low Frequency stimulation of cortex does not stimulate LTP in unconditioned animals

9. Fear Learning

10. Lateral Amygdala synaptic plasticity appears to be involved in formation of Fear Memory

11.  Lateral Amygdala appears to be involved in long term storage of Fear Memory

Paul Tschetter – 4 November 2005

Exercise reverses the harmful effects of consumption of a high-fat diet on synaptic and behavioral plasticity associated to the action of brain-derived neurotrophic factor

Molteni R, A Wu, S Vaynman, Z Ying, RJ Barnard and F Gmez-Pinilla

Neuroscience 123: 429-440

1. a High-Fat diet decreases Learning (Morris Water Maze)

2. a High-Fat diet decreases Synapsin I

a. decreases CREB

b. decreases BDNF

3. a High-Fat diet decreases P-Synapsin I (phosphorylated Synapsin I)

a. decreases P-CREB

b. increases oxidized protein

4. Exercise (alone, i.e. regular diet) increases BDNF

a. increases P-Synapsin I

b. decreases oxidized proteins

5. Exercise:  reverses High-Fat diet-induced decreases in BDNF

a. reverses High-Fat diet-induced decreases in P-Synapsin I

b. reverses High-Fat diet-induced decreases in P-CREB

c. reverses High-Fat diet-induced increases in oxidized protein

6. Exercise reverses High-Fat diet-induced decrease in Learning
Jeff Barr – 4 November 2005
Exercise Enhances learning and hippocampal neurogenesis in aged mice

van Praag H, T Shubert, C Zhao and FH Gage J Neurosci 25: 8680-8685
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