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PART II: 
Computational study

1. Integration of heterosynaptic rules 
in existing homosynaptic models

2. Customization of our models to 
illustrate Allodynia
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1. What is pain?
2. What is homosynaptic plasticity? 
3. What is heterosynaptic plasticity?
4. Homosynaptic models
5. Heterosynaptic models
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PART I: 
Background

SUMMARY: STRUCTURE
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3 types of pain:
- Nociceptive pain
 Protective

- Inflammatory pain
 Protective

- Pathological pain 
 Maladaptive

Somatosensory system:
- Mechano-sensory system :

- Detects touch  
- Aα and Aβ fibers

- Nociceptive system : 
- Detects pain and temperature
- Aδ and C fibers

Central sensitization (CS):
Enhancement of excitability 
in somatosensory neurons in 
the dorsal horn
- Wind up
 Short term plasticity

- Activity-dependent CS
 Long term plasticity

- Dorsal horn LTP
 Long term plasticity

Allodynia:

Hyperalgesia:

- Primary 

- Secondary

Control

Situation Stimuli Consequence AreaWound

SUMMARY: PAIN



SUMMARY: SYNAPTIC PLASTICITY

Neurotransmitters 
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Consequences

Short term Presynaptic Vesicles depletion Probability 
neurotransmitters 
releaseCalcium binding

Long term Presynaptic Calcium # neurotransmitters 
release

Postsynaptic Calcium cascade # AMPAr

AMPAr efficiency

Kinase cascade Gene expression

Synaptic contacts and 
dendritic spines size



Homosynaptic LTP, 
Heterosynaptic LTD

Homosynaptic LTD, 
Heterosynaptic LTD

Homosynaptic LTD, 
Heterosynaptic LTP

Homosynaptic LTP, 
Heterosynaptic LTP
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SUMMARY: RESULTS AND DISCUSSION
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Calcium-based model: α = 1.6, Cpre2 = 1.5, Isyn1 = 15, frequency = 10 Hz
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