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Figure 1. Chemical Dynamics of NO Interactions with Hemoglobin. This perspective envi-
sions Hb as a programmable chemical reactor in which NO chemistry is modulated, as illus-
trated, by ambient conditions of NO, oxygen, and redox potentials. Allosteric effectors 
would likewise modulate the chemistry through effects on oxygen-saturation, oxidation-
states, and spin-states. NO signal input, entailing NO, NO donors, nitrites, thionitrites are 
processed—as directed by effector levels, absolute and relative concentrations of reagents, 
and reagent mixing—to provide a disposition of NO products on the protein appropriate for 
signal output. For hypoxic vasodilation, output appears to involve dispensing of vasodilatory 
activity through formation of S-nitrosylated RBC membrane proteins and perhaps low-
molecular-weight thiols. In the case of high levels of NO, for example in sepsis, the adaptive 
chemistry works to brake NO release. The species indicated should be taken as exemplary, 
but underscore the role of minority species and micropopulations in this chemistry. 

The complexity of the chemical interactions of NO and Hb points to the im-
portance of specific micropopulations of Hb in the chemistry of SNO-formation. 
Certain reactive micropopulations now clearly appear to be responsible for S-
nitrosylation, but their identity remains to be fully elucidated [52]. A general model 
that rationalizes the dependence of SNO-formation and release on the basis of the 
different micropopulations that exist under different physiological conditions re-
mains to be advanced. Reaching this goal will require the characterization of mi-
cropopulations of active species in the presence of a background (majority) of inac-
tive species. This situation is very familiar in EPR spectroscopy, where the para-
magnetic species probed are typically a minority species in the sample. The selec-
tivity of EPR for trace nitrosylated or oxidized hemes, especially without interfer-
ence from deoxy- or oxy-Hbs, continues to be the salient advantage of EPR spec-
troscopy in this work. 


