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We studied the effect of organic cosolvents {monchydric alco-
hols and amides) on the oxygen affinity of hemoglobin (1,3).
Fig. 1 shows Log Pgg vs. the concentra-
tion of the various cosolvents. This
effect can be attributed to alterati-
ons: 1) of the equilibrium between the
T and R quaternary conformations; 2) of
the oxygen dissociation constants (KR
and Kt); 3) of the dimer-tetramer equi-
Tibrium. The last possibility can be
discarded in view of the independence
of our resuits upon hemoglobin concen-
tration. The oxygen dissociation con~-
stants seem not to be altered. Indeed:
1)} spectroscopic data show no detec~
table distortions to be introduced in
the proximity of the heme group in oxy
hemoglobing 2) stop-flow data show that
the kinetics of replacement of 0p by CO
is not altered; 3) the dependence of
Hi11's constant (ny) upon Log Pgg foll-

Log Profmeakigh

ows a bell-shaped curve. Point 3 also “ 5 o i

suggests that our data can be analyzed Stmal x}

within the frame of the Monod, Wyman Fig. 1: Log Pgg vs. co-

and Changeux (MWC), two state model. solvent concentration;

According to MWC, Pgg = L1/4Kg, where x Acetamide; 0 Formamide;
L = (1TJ/(R)in the absence of oxy- A N-methylformamide;

gen. From the above equation, and ® methanol; 4 ethanol;

taking KR as not affected, it follows: ® (2)-propanol; * (1)~
4RT 1n Pgsg{c)/Psplo) = RT 1n L{c)/L{o)= propanol.

= AG{c)-AG{o) = AAG, where AG is the

standard free energy difference between the R and T conforma-
tions, in the absence of axygen. Following a phenomenological
approach we separated the overall AAG into contributions (AAGpes)
related to and contributions (AAGppes) not related to the va-
riation of the solvent bulk dielectric constant. Fig. 2 shows
AMGpes @S a function of the cosolvent concentration. This con-
trigut1on is negative, i.e.it acts as to stabilize the R con-
formation and depends on the perturbants "hydrophobicity". A
vant'Hoff analysis (3) showed that the AAGppes values arise
from much larger, positive and partly compensating AAHppes and
TAAS peg Values; moreover the signs of AAGppes, AAHypes and
AASppes indicate that these contributions reflect entropy dri-
ven processes.We attribute the AAGppes contribution to the al-
teration, in the presence of cosolvents, of protein-solvent
hydrophobic interactions.
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Fig. 2: Non bulk-electrostatic contribution (AAGppes) VS. co-
solvent concentration; x Acetamide; 0 Formamide; A N-methyl-
formamide; ® methanol; A ethanol; m (2)-propanol; » (1)-propanol.

From these data we conclude that contributions coming from the
interaction of the protein with the solvent medium are relevant
in determining the free energy balance between the R and T
quaternary conformations of hemoglobin.
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