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YTUIA] MOHTE/IYKACTA HA CIIEOUJALIINJY
ECEHIIMJAJIHUX JOHA METAJIA 'Y KPBHOJ ITASMMU

VBaH JakoBmeBuh', Jbydunxa Jokcosuh', HeBena Muxannosuh', Mapuja Jepemnh'

"Yuusepsuitieiti y Kpaiyjesuy, IIpupogro-mailiemaiiuuky daxyniieit,
Wncmuinyit 3a xemujy, Kpaiyjesau, Cpéuja

CAJKETAK

Y oBOM pajiy MCIIMTHUBAH je YTUIaj 1eka MOHTeTyKacT, IIMPOKO KOpUIITheHOr aHTa-
TOHVMCTUKA JIEYKOTPUEHCKMX PELIENITOPa KOjy Ce MPETEXHO NPUMEbYje Y KIMHNYKOM
TpeTMaHy acTMe, Ha CIIelMjaliyijy eCeHIMja/IHUX jOHA MeTaJla y KPBHOj IIJIa3MI.

Kaxo du mojacamu yruijaj MoHTenmykacTa Ha eCeHIujaiHe joHe MeTana y KPBHO]
IIa3MM, KOPUCTUMO K/bYYHY ITapaMeTap II03HAT Kao ITa3Ma MOOM/IN3ALMOHY MHJIEKC
(IIMI). OBaj nHAEKC ce MOXKe KOPUCTUTY 3a OIUCKBambe cHare MOHTeIyKacTa jja Mo-
dunniie joHe MeTasIa y KPBHOj IUTa3MM 1 leMHIICAH je Kao OJJHOC YKYIIHe KOHI[eHTpa-
1/1je CBUX BPCTa MOJIEKY/Ia Majie MOJIEKYJICKE Mace Be3aHe 3a jOHe MeTasla y IPUCYCTBY
1 OfICYCTBY €I'30T€HOT YHETOT JINTaH/IA.

Hamr mopen xpBHe mmasMe je BuiedasMm Mofien Koju ykpydyje 10 joHa merana,
43 nuranpa u npeko 6300 mertan-nuraHyg komiviekca. Kako du mpenusHocTt duma Ha
HajBUIIEM HUBOY, MU3BOPY KOMIIOHEHATA ¥ KOHIEHTpalyja Cy pey3eTu U3 MaK/bUBO
IperieffaHNX HayYHUX ITydnuKanyja kao n Geigy tademna. Koncranre ctadmunnoctu Me-
TaJI-IUTaH], KOMIUIEKca IIpey3eTe Cy U3 Moy3faHux dasa nmopartaka ykpydayjyhm JESS,
IUPAC i NIST da3e nogaraka a rze je 0110 moTpedHO KOHCTaHTe CTadUITHOCTH Cy NIPU-
narobheHe pU3MONTOUIKNIM YCITOBUMA.

Pesynratu Hame cryamje OTKpMBajy MHTpUraHTHe yBuje. MOHTeNTyKacT mcnosba-
Ba MUHUMajIaH edekar Ha AUCTPUOYIMjY jOHA Ka/IIUjyMa ¥ MarHe3ujyma, ocedHo y
HIDKVMM KOHILIeHTpalujama. MehyTuMm, meros yTuijaj mocraje cBe u3pakeHuju Kako ce
KOHILIeHTpaluje noBehasajy, IITO JOBOAM /IO 3HAYAjHOT CMambemha HIXOBUX KOHIIEH-
Tpaumja. MoHTenykact Takohe uma Onaru yTuiiaj Ha Crelyjannjy joHa MaHraHa, JJOK
IOCTIETHO CMabyje KOHI[eHTpAljy joHa IIMHKA, Ca U3y3eTKOM je[JHOT CIelubuIHOT
tyma (ZnCysCit) unja ce KoHIeHTpanyja nosehasa 3a 11 %. BaxxHo je na Huje mpume-
hen HukakaB npumeraH yTunaj MoHTenykacta Ha gucTpudyLujy jona reoxxha.

Y 3aK/byuKy, cBeoOyXBaTHa aHa/IM3a CIIPOBEJIeHA Y OBOj CTY[VjJ CyTepHIlIe fja yIIo-
Tpeda MoHTenmykacTa ocTaje de3defHa y morieny Metadomsma eCeHIjaTHIX MeTal-
HIIX jOHA, HOCEOHO Y KOHTEKCTY HheroBe KIMHIYKe IIPYIMEHE Y JIeYerby acTMe.

Kiby4He pedn: MOHTeNTyKacT, clieljijaiija, KppHa Ijaasma

HUcrpaxusame je puHancupano cpeacreuma: OBaj paj je GpuHAHCH]CKM HOAPXKaT0 MUHICTAPCTBO
IpOCBeTe, HayKe I TEXHOJIOLIKOT pa3Boja Pemrydmuke Cpduje (Yrosop dpoj. 451-03-47/2023-01/200122).
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INFLUENCE OF MONTELUKAST ON SPECIATION OF
ESSENTIAL METAL IONS IN BLOOD PLASMA

Ivan Jakovljevic', Ljubinka Joksovic', Nevena Mihailovic', Marija Jeremic'

"University of Kragujevac, Faculty of Science, Department of Chemistry, Kragujevac, Republic of Serbia

ABSTRACT

This study delves into the impact of Montelukast, a widely-used leukotriene receptor
antagonist primarily employed in the clinical management of asthma, on the speciation
of essential metal ions in blood plasma.

We assess Montelukast’s ability to compete with plasma metal ions as well as oth-
er low molecular weight (LMM) ligands using a parameter known as the plasma
mobilizing index (PMI). PMI is defined as the ratio between the total concentra-
tion of LMM-metal species in the presence and absence of this exogenous ligand in
blood plasma.

In the development of our computer model for blood plasma, we have taken signifi-
cant steps to enhance the accuracy and comprehensiveness of the model. This includes
incorporating a multi-phase model encompassing 10 different metals, 43 ligands, and
over 6300 metal-ligand complexes. The total concentrations of all components have
been meticulously sourced from a combination of peer-reviewed publications and au-
thoritative Geigy tables. Nearly all stability constants pertaining to binary and ternary
complexes have been obtained from well-regarded databases such as JESS, IUPAC, and
NIST. In cases where necessary, these constants have been adapted to match physiolog-
ical conditions.

The findings from our study reveal intriguing insights. Montelukast exhibits a min-
imal effect on the distribution of calcium and magnesium ions, particularly at lower
concentrations. However, its impact becomes more pronounced as concentrations in-
crease, leading to a significant reduction in their presence. Montelukast also exerts a
slight influence on the distribution of manganese ions, while consistently decreasing
the concentration of zinc ions, with one specific type being an exception (ZnCysCit).
Importantly, no discernible impact of Montelukast on the distribution of iron ions is
observed.

In conclusion, the comprehensive analysis conducted in this study suggests that Mon-
telukast’s use remains safe concerning the metabolism of essential metal ions, especially
within the context of its clinical applications in asthma management.
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