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INFLUENCE OF XANTHINE DERIVATIVE CAFFEINE ON THE
BINDING OF TIGECYCLINE TO HUMAN SERUM ALBUMIN

Emina Mrkali¢*, Miroslav Sovrli¢**, Ratomir Jeli¢**, Stefan Stojanovic**, Nevena
Prodanovi¢**, Jovica Tomovié¢**

* University of Kragujevac, Institute for Information Technologies, Department of
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Svetozara Markovica 69, Kragujevac 34000, Serbia

Simultaneous administration of the two drugs may lead to competition at the
level of binding to human serum albumin (HSA), which may significantly affect the
disposition of both drugs, with possible serious physiological consequences. Due to
its characteristics, HSA is a unique protein model for the quantitative and qualitative
study of protein-drug interactions [1]. The aim of this study is to evaluate the effect of
caffeine (CAF) on the binding of tigecycline (TGC) to HSA. CAF shares the same
binding site as tigecycline TGC. The interaction of TGC with HSA in the presence of
competitive compounds may be realized through independent binding, competitive
interference, or non-competitive interference [2]. For the research on the effects of the
CAF on the HSA-TGC system, all fluorescence measurements were recorded at 298
K in the range of 300 to 450 nm, at an excitation wavelength of 295 nm. Various
concentrations of TGC (0.00-9.99 x 10° M) were added to fixed equimolar
concentration (2 x 10° M) of CAF and HSA. The fluorescence intensity of HSA
decreased in the presence of CAF, indicating that TGC quenched the intrinsic
fluorescence of HSA and form the HSA-TGC-CAF complex. The Stern—Volmer
constant (Ks,) and binding constant (K;) values were calculated. The K, value for the
binary system was lower than Ky, value for the ternary system. Accordingly, the
presence of CAF altered the ability of TGC to quench the intrinsic fluorescence of
HSA. Calculated values of Ky of binary system HSA-TGC is lower than values of Ky
of the ternary system (HSA-TGC-CAF) which indicate that the binding affinity of the
binary system is enhanced in the presence of CAF. This can be explained by
conformational changes in HSA caused by the presence of CAF (non-competitive
interference). The increasing values of K, implies a stronger binding of TGC to HSA
and leads to the decreasing concentration of free TGC in plasma and reduce its
maximum effectiveness. his research illustrates that the simultaneous uptake of
coffee, tea, ...etc and drugs may cause interactions and thus an interesting field of
future research.
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