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Phyl 422: A Poem Dedicated to the Carotid Bodies

At the bifurcation of the common carotid arteries

Reside the bilateral pair of carotid bodies

The occipital artery feeds the twins with a rich blood supply

A small change in blood will trigger release of important stimuli

As a mechanism to maintain blood gas homeostasis

Carotid bodies are peripheral chemoreceptors 

They take on the role as our oxygen sensors

High up in the mountains where hypoxia likely occurs

Messages are constantly delivered to a central controller

Whereby regulating the rate of ventilation via the effectors

Despite our knowledge on the physiological roles of the carotid bodies

The underlying cellular mechanisms still show many uncertainties

How does hypoxia trigger cellular sensory transduction?

What about the transmission pathway to the brain for receiving this information?

Many hypotheses have been proposed to explain the phenomena.

Initial studies began with understanding the anatomy

And found the presence of the glomus and sustentacular cells in the carotid body

The former is sensitive to changes in blood oxygen

And is closely affiliated with nerve fibers as supported by evidence

But the role of the latter still awaits to be determined

The trigger of neurotransmitter release in response to hypoxia

May possibly be associated with glomus cell mitochondria

Involving some changes in heme or redox-sensitive enzymatic activities

Since kinetics likely occur with reduced oxygen availabilities

Leading to depolarization, entry of Ca2+ to empty its intracellular transmitter packages

Others have suggested the participation of K+ channel

Where their closures in the absence of O2 is probable

Prevention of K+ ions from escaping

May also increase neurotransmitters dumping 

By the same metabolic processes as described previously

Following transduction surely is the process of transmission

Where binding of neurotransmitters stimulate afferent nerves activation

Dopamine, acetylcholine and substance P are all involved

But pharmacological studies cannot explain for all the results obtained

Leading one to hypothesize the presence of electrical transmission in glomus cells

The importance of the carotid bodies has gained recognition

That low oxygen will stimulate reflexes to regulate rate of ventilation

We are still very much ignorant in the underlying cellular processes

Since we cannot explain the many uncertainties and controversies

Although I believe one day someone will be able to solve this mystery!
