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Thiopurine S-methyltransferase (TPMT) plays an important role in the metabolism 

of thiopurines used in the therapy of inflammatory bowel diseases (IBD). In this 

work a new progressive method for the determination of TPMT activity in red 

blood cells lysates was developed. Analysis was carried out by means of 

hydrophilic interaction liquid chromatography (HILIC) hyphenated with mass 

spectrometry (MS). In comparison with reversed-phase high-performance liquid 

chromatography (RP-HPLC), that has been typically applied in determination of 

TPMT activity, the HILIC significantly improved the analytical signal provided by 

MS, shortened analysis time, and improved chromatographic resolution. The 

HILIC-HPLC-MS method was optimized and validated, providing favorable 

parameters of detection and quantitation limits (5.5 and 16.5 pmol/mL, 

respectively), linearity (coefficient of determination 0.9999 in the range of 0.01-

1.0 nmol/mL), recovery and precision (93.25-100.37% with RSD 1.06-1.32% in the 

whole concentration range of QC samples). Moreover, in contrast to the 

conventional RP-HPLC-UV approach, the complex phenotype TPMT profiles can be 

reliably and without interferences monitored using the HILIC-HPLC-MS method. 

Such advanced monitoring can provide valuable detail information on the 

thiopurines (e.g. evaluating ratio of methylated and non-methylated 6-

mercaptopurine) and, by that, TPMT action in biological systems before and 

during the therapy of IBD.

[o1] Illamola, S. M.; Echaabi, A. K.; Mazeron, C.; Deshayes, S.; Loriot, M. A.; Pallet, 

N.: Development and validation of a UPLC-UV method for the quantification of 

thiopurine methyltransferase enzyme activity in human erythrocytes, JOURNAL 

OF CHROMATOGRAPHY B-ANALYTICAL TECHNOLOGIES IN THE BIOMEDICAL AND 

LIFE SCIENCES, Volume 1113, Page 91-97, 2019, DOI 

10.1016/j.jchromb.2019.03.014; [o1] Erkmen, Cem; Gebrehiwot, Weldejeworgis 

Hndeya; Uslu, Bengi: Hydrophilic Interaction Liquid Chromatography (HILIC): 

Latest Applications in the Pharmaceutical Researches, CURRENT 

PHARMACEUTICAL ANALYSIS, Volume 17, Issue 3, Page 316-345, 2021, DOI 

10.2174/1573412916666200402101501; [o1] Smith, Kathryn A.; Merrigan, 

Stephen D.; Johnson-Davis, Kamisha L.: Selecting a Structural Analog as an Internal 

Standard for the Quantification of 6-Methylmercaptopurine by LC-MS/MS, 

JOURNAL OF APPLIED LABORATORY MEDICINE, Volume 3, Issue 3, Page 384-396, 

2018, DOI 10.1373/jalm.2018.026187

Inovatívny analytický prístup pre stanovenie enzýmovej aktivity na báze 

kombinácie chromatografie hydrofilných interakcií (HILIC) s hmotnostnou 

detekciou nahrádza konvenčný RP-LC prístup. Demonštrujeme možnosti nového 

spôsobu hodnotenia enzýmovej aktivity tiopurín S-metyltransferázy vo vzorkách 

pacientov s nešpecifickými zápalovými ochoreniami čreva pre účely klinického 

výskumu a praxe, s priaznivými validačnými parametrami navrhnutého 

metodického prístupu. / An innovative analytical approach for the determination 

of enzyme activity based on the combination of hydrophilic interaction 

chromatography (HILIC) with mass detection replaces the conventional RP-LC 

approach. We demonstrate the possibilities of a new method of evaluation of 

thiopurine S-methyltransferase enzyme activity in samples of patients with non-

specific inflammatory bowel diseases for the purposes of clinical research and 

practice, with favorable validation parameters of the proposed methodological 

approach.

Teoretické aj experimentálne aspekty navrhnutého analytického prístupu spolu so 

získanými dátami/výsledkami sú prezentované v rámci prednášok z predmetov 

analytická chémia, nové smery v analytickej chémii, analýza látok v biologických 

systémoch a budú zaradené tiež do pripravovaného modulu monitorovanie hladín 

liečiv vo farmaceutickej praxi. Tieto výstupy dopĺňajú edukačnú bázu o nové 

poznatky v oblasti analytickej metodológie ale aj farmaceutickej chémie. / 
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