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The autonomic nervous system 

 

 Heart Lungs Peripheral 

Blood Vessels 

Origin of sympathetic fibres 

Sympathetic fibres are 

thoracolumbar 

Lateral horns of T1-6 Lateral horns of T1-

6 

Lateral horns of 

T1-L2 

Name and location of 

sympathetic ganglia relevant 

to this organ 

Sympathetic chain at 

the same level 

Sympathetic chain 

at the same level 

Sympathetic 

chain at the 

same level 

Type of sympathetic receptor 

and type of neurotransmitter 

at effector 

B1 adrenergic 

Noradrenaline 

B2 adrenergic 

Noradrenaline 

Alpha 1 

adrenergic 

Noradrenaline 

Effect of sympathetic 

stimulation 

Increased heart rate Bronchodilation Vasoconstrictio

n  

Origin of parasympathetic 

fibres 

Parasympathetic fibres are 

craniosacral 

Dorsal motor nucleus 

of vagus nerve 

Dorsal motor 

nucleus of vagus 

nerve 
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Name and location of 

parasympathetic ganglia 

relevant to this organ 

Terminal ganglion Terminal ganglion  

Type of parasympathetic 

receptor type and type of 

neurotransmitter at effector 

B2 muscarinic B3 muscarinic  

Effect of parasympathetic 

stimulation 

Decreased heart rate Bronchoconstriction  

 

Pain pathways 

Most pain will travel with the sympathetic fibres.  

Heart, 1st order neurons will have nociceptors in the myocardium and go to lamina 2 

in the substanisa gelatinosa. From here they synapse and become the 2nd order 

neurons. The 2nd order neurons will go from lamina 2, decussate and follow the 

spinothalamic tract to the ventropostero nuclei in the thalamus. Here it synapses and 

becomes the 3rd order neuron which goes from the VP nucleus to the post central 

gyrus. 

Some pain will travel with the parasympathetic fibres. 

1st order neurons will have nociceptors in the myocardium that go to the solitary 

nucleus in the medulla. Here they will synapse. The 2nd order neurons will go from 

the solitary nucleus to the VP nuclei in the thalamus where they will synapse and 

become 3rd order neurons. The 3rd order neurons will then travel to the post central 

gyrus. 
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MOST PAIN:  Sympathetic fibres 

- 1st order neuron: Nociceptors in myocardium – lamina 2 in substanisa 

gelatinosa 

- 2nd order neuron: Lamina 2 – ventropostero nuclei in thalamus  

- 3rd order neuron: VP – somatosensory cortex/post central gyrus  

SOME PAIN: Parasympathetic fibres   

- 1st order neuron: nociceptors in myocardium – solitary nucleus  

- 2nd order neuron: Solitary nucleus – VP 

- 3rd order neuron: VP - somatosensory cortex/post central gyrus 

Visceral pain pathway 

Characteristics of visceral pain 

- Dull & diffuse, hard to locate. Due to 

o Low density sensory innervation 

o & extensive divergence in the CNS of the visceral afferent neurons 

To note: 

In the sensory homunculus, there is no specific area for all the visceral organs such 

as the heart, lungs etc. but rather there is a small area for the trunk which 

encompasses all the visceral organs. Any pain afferent fibres from the trunk will go 

through 3rd, 2nd and 1st order neurons and terminate in the post central gyrus. 

Referred pain 

Neural convergence occurs. That is, that there is a large amount of 1st order 

neurons, after synapsing in lamina 2 they will converge meaning a smaller amount of 

2nd order neurons. By the time the 3rd order neurons reach the post central gyrus it  


