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2.  EPR SPECTROSCOPY OF NO Hb INTERACTIONS 

2.1.  Heme-Fe(II)NO Spectral Components 

In the early studies of Hb NO interactions, where the NO ligand was used as a 
surrogate for O2, two striking properties of the heme-Fe(II)NO EPR spectra were 
discovered. First, tetrameric ( 2 2) Hbs exhibit pronounced subunit-inequivalences 
in their heme-Fe(II)NO EPR spectra; these subunit inequivalences make it possible 
to determine proportions of NO on the - vs. -subunits by decomposition of the 
spectra according to their subunit contributions [48]. This analysis has become 
routine in studies of NO Hb interactions in vitro, but has more recently been used 
in the analysis of blood samples drawn from live subjects under high doses of NO 
or NO donors [42,47,53–56]. Second, heme-Fe(II)NO EPR spectra show a promi-
nent hyperfine structure from the NO nitrogen, when the bond between the iron 
and proximal imidazole in the -subunits is ruptured, as occurs in the quaternary 
T-state (deoxy-Hb state) of Hb. Thus EPR can report on the quaternary state and 
subunit distributions of nitrosyl populations. These spectral archetypes are exhib-
ited together with an authentic spectrum of Hb(NO)4 in Figure 2. 

Figure 2. X-band EPR spectra, at liquid nitrogen temperatures, of standard heme-Fe(II)NO 
components in human Hb: (green) -subunit five-coordinate species; (blue) -subunit six-
coordinate species; (red) -subunit species; (orange) Hb(NO)4.

Kon [57] and Wayland and Olson [58] were the first to associate the emer-
gence of the prominent triplet hyperfine structure (Fig. 2, green) with a “rupture 
or distortion” of the proximal imidazole N–Fe bond. The prominence of this spec-
tral feature was soon found to be influenced by pH [59], organophosphate effectors 


