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Abstract

This research project includes 2 parts with the objectives of: 1) to study how the
additives stabilize the commercial human serum albumin (HSA) product and 2) to assess
the thermal energetics of protein denaturation that could lead to the determination of
its equilibrium dissociation parameter. Commercial HSA was treated with activated
charcoal to remove additives and dissolved in pH 7.4 buffered solutions. Serial
concentrations of sodium caprylate, diazepam, or ibuprofen were added to the solutions.
These samples as well as commercial albumin products with and without the addition of
diazepam, and enriched-albumin fraction were individually subjected to differential
scanning calorimetry running between 37 and 90°C with 3.0 and 5.0 scanning rates.
Capryate-doped HSA and commercial product denatured at temperature significantly
higher than albumin did. The globular nano-size of albumin was measured by dynamic
lisht scattering. It was found that the globules of additives-removal HSA were not as
stable as those of the native one owing to aggregation, and the caprylate ion may lower
the aggregation by increasing electrical double layer. With the utilization of Lumry-Eyring
protein denaturation model, it was found that HSA denaturation changed from the
irreversible dominant scheme; Nn—%X 5 p to the reversible dominant scheme; v —k— p
with the increase in caprylate level from 0 to ~0.08 mmole/g-protein. But the scheme
remained the same in cases of adding diazepam and ibuprofen. It was then hypothesize
that caprylate may decrease the rate of initial reversible unfolding step which causes
difficulty for further irreversible denaturation step. By this means, HSA can be stabilized.
The interaction between HSA and the drug under study caused the denaturation
temperature to slightly increase. It is because the equilibrium of the system was shifted
towards the native protein bound to the drug. Nevertheless, addition of diazepam could
marhedly reduce the denaturation temperature of commercial HSA. It was thus
postulated that diazepam may compete with caprylate which already present in the
commercial HSA product yielding [HSA-diazepam] and [HSA-caprylate] type complexes
which denatured via irreversible and reversible dominant schemes, respectively. The
differential scanning calorimetric data were successfully treated with Lumry-Eyring model.
It was used to assess the dissociation parameters for HSA-diazepam and HSA-ibuprofen
where both drugs bind at a single high-affinity primary binding site on the protein. The

results were comparable to those obtained from other methods.
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