








































animals, where the aortic bodies successively compensate for the loss of carotid body function 
(Honda, 1992). 

Mechanism(s) of oxygen sensing and signalling and the role of nicotinic transmission
The nature in which the carotid body senses oxygen is not known, but a number of putative oxygen 
sensors have been suggested (e.g. heme-containing proteins or O

2
-sensitive K+ channels). There 

is also a lack of knowledge about how this “oxygen sensor” links to the transduction process ul-
timately leading to release of neurotransmitter and activation of the afferent carotid sinus nerve. 
The carotid body type I cell functions as a presynaptic element that in response to hypoxia releases 
neurotransmitter in the synaptic cleft and stimulates the postsynaptic element, the carotid sinus 
nerve (Figure 4). 

During the years, there has been a long-standing debate about which neurotransmitter(s) that in-
crease the carotid sinus nerve activity. However, at present ACh and ATP/adenosine seem to be 
the most important excitatory transmitters, whereas dopamine is a negative modulator (Conde and 
Monteiro, 2006, Iturriaga and Alcayaga, 2004, Prabhakar, 2006, Xu, Xu, 2006, Zhang, Zhong, 
2000). Although there are species differences, both muscarinic and nicotinic AChRs have been 
found in the carotid body. ACh mimics the carotid body response to hypoxia, hypercapnia and 

Figure 4: Oxygen sensing and signalling in the carotid body type I cell.
The transduction process in the carotid body type I cell is triggered by an increased conductance in O

2
-

sensitive K+ channels at the cell membrane of the glomus cell. Several different O
2
-sensitive K+ chan-

nels have been identifi ed in the glomus cell; the large conductance Ca2+-activated K+ channel (BK), 
slowly inactivating voltage gated K+ channels (Kv), and the two-pore domain “leak” K+ channel. A 
closure of these K+ channels depolarizes the cell membrane and activates voltage-gated Ca2+ channels 
(VGCC), leading to an infl ux of Ca2+ and a subsequent increase in intracellular Ca2+ that is the trigger 
for neurotransmitter release. Type I cells contain many transmitters, peptides and neuromodulators that 
are released in response to an increased intracellular Ca2+ . CSN=carotid sinus nerve, D2=dopamine 
receptor. (Conde and Monteiro, 2006, Iturriaga and Alcayaga, 2004, Prabhakar, 2006, Xu, Xu, 2006, 
Zhang, Zhong, 2000).  
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