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ABSTRACT 

 

 

The interaction of anesthetic drugs pentobarbital and propofol with HSA has 
been investigated by using UV-absorption, fluorescence spectroscopy, and 
Fourier transform infrared (FTIR) spectroscopy. The binding constants of 
pentobarbital and Propofol have been determined by both UV- absorption, and 
fluorescence spectroscopy. The values of the binding constants calculated at 
293k are 1.812×104 M-1 for pentobarbital and 2.55x103 M-1 for propofol. The 
Stern–Volmer quenching constant values were found to be 3.875 x 107 L.mol-1 

pentobarbital and 9.686x106 L mol-1 propofol. The UV-absorption intensity of 
HSA-drug complexes has increased with increasing of pentobarbital and 
propofol concentration.  

The fluorescence data reveals a decrease in HSA-drug emission intensity with 
the increase of pentobarbital and propofol concentration. This decrease of 
intensity indicates that both of pentobarbital and propofol have a strong ability 
to quench the intrinsic fluorescence of HSA through a static quenching 
mechanism.  

FTIR spectroscopy with Fourier self-deconvolution technique and second 
derivative resolution enhancement, as well as curve-fitting procedures were 
applied in the analysis of the amide I,II, and III regions to determine the effects 
on protein secondary structure and drug binding mechanisms. All peak positions 
in the three amide regions (amid I, amide II and amide III) have been assigned 
and any effects due to concentration changes have been investigated. The FTIR 
spectra measurements indicate a change in the intensity of absorption bands due 
to change in the drug concentrations. In addition, a larger intensity decrease in 
the absorption band of the α-helix relative to that of β-sheets has been observed. 
This variation in intensity is related indirectly to the formation of H-bonding in 
the drug HSA complexes, which accounts for the different intrinsic propensities 
of α-helix and β-sheets in HSA.  
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It was found that the (carbonyl groups and N-H groups) and the hydroxyl group 
which are substituted on aromatic ring of pentobarbital and propofol 
respectively play an important role in the protein’s secondary structure changes. 
The analysis supports that propofol with the lower binding constant has a faster 
sedation time than pentobarbital. 
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