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The characterization of drug-protein plasma interactions is a routinely performed
part of drug discovery process. The unbound concentration of the drug depends on the
binding affinity to plasma proteins, which consequently affects its therapeutic effect,
absorption, distribution, metabolism and excretion (1). The most important plasma proteins
are human serum albumin (HSA), lipoproteins and alpha-1 acid glycoproteins (AGP). The
liquid chromatography can be successfully used for in vitro estimation of plasma protein
binding affinity using HSA or AGP modified silica gel as a stationary phase (2). The
interaction with HSA has been tested for a wide range of 33 pharmacologically active
compounds including dipeptidyl peptidase IV inhibitors, angiotensin-converting enzyme
inhibitors, B-blockers, calcium channel blockers and serotonin/dopamine receptor ligands
under reversed-phase conditions. The drug-HSA interaction was interpreted by using the
retention modeling, and by selecting the most significant structural characteristics that have
an influence on the retention mechanism. The small structural differences, which are
reflected in different lipophilicity and polarity, affect the drug-HSA interaction. The retention
of the compounds was successfully defined by using the quadratic equation. The isocratic
(logk(14%)) and extrapolated factors (bo(LSS)) showed a high correlation with the
experimentally available data, and in silico estimated affinity for HSA. The structural
properties and charged parts of the molecule surface have been found to significantly affect
the HSA mechanism. The obtained results can be successfully applied in further optimization
of the structural characteristics of the newly synthesized compounds in order to achieve the
desired therapeutic and pharmacokinetic effect.

References

1. Kragh-Hansen U, Chuang VTG, Otagiri M. Practical aspects of the ligand-binding and
enzymatic properties of human serum albumin. Biol. Pharm. Bull. 2002; 25: 695 — 704.

2. Wan H, Bergstrom F. High throughput screening of drug-protein binding in
drug discovery. J. Lig. Chromatogr. Relat. Technol. 2007; 30: 681- 700.
Acknowledgements
This research was funded by the Ministry of Education, Science and Technological

Development, Republic of Serbia through Grant Agreement with University of Belgrade -

Faculty of Pharmacy No: 451-03-68/2022-14/200161.

S 546



IN VITRO PROCENA 1 KARAKTERIZACIJA LEK-PLAZMA PROTEIN INTERAKCIJE
Darija Obradovic*, Zorica Vuji¢

Univerzitet u Beogradu - Farmaceutski fakultet, Katedra za farmaceutsku hemiju,
Beograd, Srbija

*darija@pharmacy.bg.ac.rs

Karakterizacija interakcije novosintetisanih jedinjenja sa plazma proteinima je
rutinski deo procesa proizvodnje i otki¢a novih lekova. Slobodna koncentracije lekovite
supstance zavisi od stepena vezivanja za proteine plazme, Sto posledi¢no utice na njen
terapijski efekat, apsorpciju, distribuciju, metabolizam i izluCivanje (1). Najznacajniji plazma
proteini su humani serumski albumin (HSA), lipoproteini i alfa-1 kiseli glikoproteini (AGP).
Tec¢na hromatografija se uspesno Kkoristi za in vitro procenu afiniteta vezivanja lekovite
supstance za plazma proteine primenom modifikovane silika gel stacionarne faze sa HSA-om
ili AGP-om, i koriSéenjem mobilne faze Ciji sastav simulira fizioloSke uslove (2). Za Sirok
spektar 33 farmakoloski aktivnih jedinjenja koja ukljuc¢uju inhibitore dipeptidil peptidaze 1V,
inhibitore angiotenzin konvertuju¢eg enzima, (3-blokatore, blokatore kalcijumovih kanala i
ligande serotoninskih/dopaminskih receptora ispitana je interakcija sa HSA-om u uslovima
reverzno-fazne te¢ne hromatografije. Lek-plazma protein interakcija je definisana na osnovu
mehanizma zadrzavanja na HSA stacionarnoj fazi, primenom metode retencionog
modelovanja, kao i izdavajanjem najznacajnijih strukturnih karakteristika koje uticu na
retenciono ponasanje. Utvrdeno je da male strukturne razlike, koje se ogledaju u razlicitoj
lipofilnosti i polarnosti, uticu na interakciju sa HSA-om. Kvadratnim modelom je uspesno
definisano retenciono ponaSanje ispitivanih jedinjenja. Izokratski (logk(14%)) i
ekstrapolisani retencioni faktor (bo(LSS)) su pokazali visok stepen slaganja sa
eksperimentalno dostupnim i in silico procenjenim afinitetom za HSA. Ustanovljeno je da
strukturna svojstva (broj dvostrukih veza, aromati¢ni prstenovi, benzil, arlil supstituenti) i
naleketrisani fragmenti povrSine molekula znacajno uti¢u na HSA interakciju. Dobijeni
rezultati se mogu uspesSno primeniti u daljoj optimizaciji strukturnih karakteristika
novosintetisanih jedinjenja i postizanja Zeljenih terapijskih i farmakokineti¢kih ciljeva.
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