
MRI began as a method of imaging soft tissue, with the goal of using the relaxation properties and 
proton concentrations to generate tissue and cancer contrast.1; 8; 12; 14; 15 

This talk will give an introduction to some of the physiology and biochemistry discussed in the talks. 
Studies of energy metabolism including 31P 6; 10 and 1H (for lactate) 7 were among the first uses of in vivo 
spectroscopy. However much more is possible. Many additional applications have grown for 
spectroscopy as multinuclear and contrast agent research develops. More metabolic processes including 
aspects of lipid metabolism and ionic regulation are now studied 

 I will introduce glycolysis, lactate metabolism and mitochondrial energy metabolism, some lipid 
biochemistry and ion channel regulation. I will include the Pasteur affect (whereby lactate production 
decreases in the presence of oxygen) and the Warburg effect (where lactate production is high in the 
presence of oxygen). The relationship between intracellular and extracellular pH will be discussed, 
especially in the context of tumor metabolism. This is relevant given the interesting developments in pH 
sensitive MR for cancer studies.22 

The regulation of pH is a good transition into the regulation of cerebral blood flow, perfusion and 
neurovascular coupling. These are all inter-linked when it comes to the interpretation of fMRI. I will 
discuss regulation of cerebral blood flow and the potential link to neuronal functional activation. In 
brain, unlike in other organs, blood flow increases with activation such that brain oxygen levels increase 
16 and deoxyhemoglobin is reduced.9; 11 

It can be argued that mapping of brain function with MRI began in 1990 with the description of the 
BOLD effect and examples in animal models17; 18. This was rapidly followed in 1991 and 1992 with MRI’s 
of human brain function.35; 13 The principles using the bold effect relied on earlier studies showing the 
changes that deoxyhemoglobin has on susceptibility and blood relaxation times including work by 
Pauling20 and Thulborn.21 

Perfusion, based on the Oxford English Dictionary, is the passage of a liquid, especially blood, 
through an organ or tissue. Wikipedia notes that in physiology, “perfusion is the process of a body 
delivering blood to a capillary bed in its biological tissue”. A central theme is that the fluid is within the 
organ. We commonly refer to perfusion imaging as that imaging the flow of fluid through the 
microvasculature of the capillary bed. This is in contrast to whole organ blood delivery, usually 
measured in a large vessel, and usually termed “flow” imaging. I will introduce the concepts of large 
vessel flow and microvascular perfusion and introduce aspects of blood flow regulation in brain. One of 
the interesting historical arguments links perivascular pH with flow regulation2 which relates to the high 
sensitivity of cerebral blood flow to changes in CO2
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The aim of this talk is to introduce physiological and biochemical concepts that will help understand 
and put into perspective the MR applications discussed in this session. 
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