
        other fibres e.g. afferent fibres and some visceral efferent fibres that are preganglionic or 
postganglionic can pass through an autonomic ganglia without synapsing in it 
- sensory has the cell body of the sensory fibre while the autonomic ganglia has the cell body of the 
post-ganglionic neuron 
        The preganglionic fibre is myelinated and (passes through the white communicating rami) 
while the postganglionic fibre is not myelinated (and passes through the grey communicating rami) 
  
Ganglion are either sensory or motor.  

  
Cranial nerves 
Other than I olfactory and II optic which originate in the cerebral hemisphere, everything else comes 
from the brainstem 
There are 12 pairs of cranial nerves 
These nerves are often involved in controlling things within the head structure, with the exception of 
cranial nerve X: vagus nerve that is a major autonomic parasympathetic nerve innervating much of 
the viscera e.g. heart, lung, oesophagus up till the proximal part of the colon 
1 Olfactory Smell 

2 Optic Vision 

3 Oculomotor Movement of the eyes 
Also Para: narrowing of pupils and focusing the lens 

4 Trochlear Help with movement of face 

5 Trigeminal Has 3 branches innervating a lot of the face 

6 Abducens Controls one eye muscle 

7 Facial Controls fascial expression 
Also Para: tears, nasal and salivary glands 

8 Vestibulocochlear Hearing and balance 

9 Glossopharyngeal Sensations to throat 
Also Para: control saliva secretions, associated with the parotid 
salivary gland which is the major salivary gland in many animals. 
They are the largest of the salivary glands 

10 Vagus Also Para: controls the viscera as far as the proximal part of the 
colon 
They contribute to the cardiac, pulmonary and oesophageal 
plexus 
Below the colon it is innervated by sacral outflow e.g. the 
bladder, ureters 

11.   Accessory Neck muscles 

12 Hypoglossal Controls tongue  
** glossal = tongue 
Yellow: sensory 
Orange: mixed 
  
These nerves depending on their targets can be divided into the somatic and autonomic nervous 
system. However regardless of whether they are sympathetic or not, all spinal nerves receive a 
connection to the sympathetic trunk via communicating rami 
  



 
First order lever: stability 
• The head rests on the 1st cervical vertebrae. The weight of the head is the resistance trying to 

pull down your head but you resist using your powerful muscles at the back of the neck 
Second order lever: power (because it is located further away, it has mechanical advantage in a 
smaller force is required to generate the same torque - rotational force) 
• At the temporomandibular joint, temporalis muscle that starts from the head are 

constantly/in tonus trying to hold up your jaw. On the other hand, digastric muscles work 
against the force exerted by the temporalis muscle 



 
The LH side is a sagittal view 
The RH side is a transverse view 
Looking at the sagittal view 
• The tail is near the connecting stalk (red colour attachment) 
• You can already see the heart forming and the swelling of the neural tube to form vesicles at 

the cranial end 
Looking at the transverse view 
• You can see the somatic and splanchnic mesoderm 
• These will come together and close at the bottom 
• Gut tube formed from endoderm is lined with the splanchnic mesoderm 
• Intraembryonic coelom is also completely lined with mesoderm and the form the embryonic 

cavity.  
  

Germ cells 
Germ cells are set apart quite early in development to retain their pluripotency.  
This is because cells that have undergone differentiation usually cannot reverse the process under 
normal physiological settings. Experimentally this is possible 
Hence they are not derived from any of the 3 germ layers.  
  
Ectoderm 

Neural tube 
The process of neural tube formation is described as neurulation 
Neurulation is induced by the underlying notochord.  



 
1st transduction: pressure waves in air to vibrations of the tympanic membrane 
2nd transduction: vibrations of the oval window to fluid waves 
3rd transduction: vibrations of the cochlear resulting in electrical signals in hair cells 
4th transduction: electrical signals altering neurotransmitter release  
5th transduction: neurotransmitter initiate action potentials 
  


