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Interaction between Chromium() and Hemoglobin: Spectroscopic Approach
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Abstract: The interaction between chromium (V) and bovine hemoglobin (BHb) was investigated using
fluorescence, UV-Vis and CD spectroscopy. The experimental results showed that the Soret band was decreased
gradually with the increased amount of Cr(V]), suggesting the detachment of some heme chromophores from their
matrixes in BHb and the formation of MetHb; the fluorescence quenching of BHb by chromium(Vl) is a result of
the formation of Cr(V)-BHb complex; static quenching was confirmed to result in the fluorescence quenching. The
corresponding thermodynamic parameters were measured at different temperatures. The process of binding Cr(V)
on BHb was a spontaneous molecular interaction procedure in which entropy increased and Gibbs free energy
decreased. The hydrogen bonds and Van der Waals forces interactions play a major role in stabilizing the
complex. The effect of Cr(V) on the conformation of BHb was analyzed using synchronous fluorescence and CD

spectroscopy.
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Table 1 Sterm-Volmer quenching constant of the system of Cr(V)-BHb at different temperatures

T/K Linear regression equation R K. / (L-mol™) K,/ (L-mol™+s™)
288 Fo/ F=0.991+1.969x10%, 0.998 6 1.969x10* 1.969x10"
298 Fo/ F=0.983+1.886x10%, 0.999 4 1.886x10* 1.886x10"
308 Fy/ F=0.986+1.754x10%, 0.999 6 1.754x10° 1.754x10"
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Table 2 Binding constants K, and binding sites n at different temperatures

T/K Linear regression equation R K/ (L-mol™) n
288 o] (Fo-F)/F|=4.829+1.127x1gc, 0.999 1 6.745x10" 1.127
298 lg[(Fo—F)/F]=4.545+1.062xlgc 0.999 7 3.508x10* 1.062
308 lg[(Fo—F)/F]=4.475+1.054xlgc, 0.999 3 2.985x10* 1.054
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Table 3 Thermodynamic parameters of Cr(V)-BHb
interaction at pH 7.4 (tris buffer)

AH® / AS®/ AG®/
T/K
(kJ - mol™) (J+mol™-K™) (kJ - mol™)
288 -30.246 -13.219 -26.624
298 -30.246 -13.219 -25.929
308 -30.246 -13.219 -26.385
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