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MeTabonoMHBIH aHaIN3 OMONIOrMYECKUX 00Pa3LOB SABISETCSA aKTyaJbHBIM HAIPaBICHHEM Pa3BUTHS Me-
TOAOB TUAarHOCTHKM XpoHH4eckoil Oone3nu nouek (XbBII) y nereit. Hanbonee wacto B MeTabonmomuke
HNPUMEHSeTCS METOA THAPOGHIBHOW XpOMaTorpauu ¢ Macc-CIeKTPOMETPHYECKHM NeTeKTHPOBaHHEM
(TUX-MC/MC), pacnpocTpaHeHHOW MPOOIEMOH MPHU HCIOIb30BAHUU KOTOPOTO SIBISETCS MATPUYHBIN
a¢dekt. B pamkax vccnenoBanusi OblIa MpoBeAeHa olieHka MaTpudHoro 3ddexra (M), BO3HUKAIOLIETO
HPH NPOBEACHNH aHAJIN3a 9 HU3KOMOJICKYIISIPHBIX MOJISPHBIX MapkepHbIX MeTabonnToB XBII B ycinoBusax
ruapodHIbHON Xpomarorpaduu B oOpasiiax HOBOW MOJENBHOM MOYM M peajbHOro obpasua. B kauectse
onpenensieMbx 9 6momMapkepoB ObUTH BHIOPaHBl AMHHOKHUCIIOTBHI, UX MOJSPHBIC META0OIUTHI, y4acTBYIO-
mue B NaTo(hU3MOJIOTHYECKUX MPOLeccaX PasBUTHS XPOHUYECKOi 0ose3HH nodek. OleHKa MaTpUYHOTO
s¢¢dekra Ha MEPBOM KBAJPYIOJE MPOBOANIACH METOIOM pacyeTa OTHOIIEHHS MapaMeTpPOB KOAIIOMPOBa-
HMSI HU3KOMOJICKY/IAPHBIX KJIACTEPOB, COCTOSMIMX M3 (opmMuar-aHHOHOB Oydepa U KaTHOHOB COJIeii, BXO-
JAIMX B COCTaB MOYM, ¥ cTanfapTa JI-amnna-"*C.. B peanbHO# MOYE HHTEHCHBHOCT CHTHAJIA CTaHapTa
JI-pamuna-"C, camxanace 6omee yem Ha 50% OTHOCHTENBHO METaHONA NPH HANOKEHMM CHTHAIIA KilacTe-
pa, Torza KaK B MCKYCCTBEHHOH Moue 3 ekt mopapiaeHus ObU CPABHUM € PeabHbIM 00pa3ioM BO BCexX
yCIOBUAX 3onpoBanus. Takxke ObUI IPUMEHEH METO 100aBOK JUIsl OLIEHKH MO He MEUeHHbBIX H30TONaMU
9HJIOTEHHBIX MapKEPOB B PealbHOM M HCKYCCTBEHHOM Marpuuax. [loka3aHo, 4To mpeBapuTeIbHas OLEHKA
TYLICHHS] CUTHAJa MOXET ObITh M3y4eHa Ha MOJEIBHOW MO4Ye HOBOTO cocTaBa. [loyrydeHHbIe pe3yibTa-
ThI JIEMOHCTPHUPYIOT BaXXHOCTH OLIEHKM ONTHMAaJIbHOTO Pa3pelleHHs CHrHaja He TOJBKO MapKepHBIX CO-
€IMHEHUH, HO ¥ HEOPraHWYECKNX KIACTEPOB, YTO MOXKET CYIIECTBEHHO CHM3UTH MOTPEIIHOCTH aHAIN3a
B YCJIOBHSIX peaibHOil Marpuibl. OneHka 31oro 3¢dexra J0mKHa NOBBICUTh TOYHOCTh aHAIM3a MOJsp-
HBIX METa0OINTOB B peaibHbIX 0Opasuax B Metabonaomuke XbII. [IpumenenHsie 00pasiibl HCKYCCTBEHHOM
MOUYH TIOKa3aJIM COMOCTaBUMBbIH MO ¢ peanbHbIM 00pa31ioM, YTO MOATBEPK/IACT €€ MePCIeKTHBHOCTD IS
ONTHMHU3ALUHK YCIIoBHii ananu3a metorom [ UX-MC/MC.
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Metabolomic analysis of biological samples is an important direction in the development of diagnostic
methods for chronic kidney disease (CKD) in children. Hydrophilic interaction chromatography tandem
mass spectrometry (HILIC-MS/MS) is widely used in metabolomics; however, this method is associat-
ed with the problem of matrix effect (ME). In this study, we evaluate the ME arising from the analysis
of nine low-molecular weight polar marker metabolites of CKD under HILIC conditions in samples
of new model and real urine. Amino acids and their polar metabolites involved in the pathophysiologic
processes of CKD development were selected as nine biomarkers to be determined. The ME on the first
quadrupole was assessed by calculating the ratio of the coelution parameters of low-molecular weight
clusters consisting of buffer formate anions and salt cations in urine and L-valine-"C, standard. In real
urine, the signal intensity of the L-valine-"*C; standard was reduced by more than 50% relative to metha-
nol when the cluster signal was superimposed, whereas in artificial urine, the suppression effect was com-
parable to the real sample under all elution conditions. The addition method was also applied to evaluate
the ME of isotope-labeled endogenous markers in real and artificial matrices. It was shown that a prelim-
inary assessment of signal quenching can be studied on model urine of a new composition. The results
demonstrate the importance of evaluating the optimal signal resolution of not only marker compounds
but also inorganic clusters, which can significantly reduce the analysis errors under real matrix conditions.
The evaluation of this effect should improve the accuracy of polar metabolite analysis in real samples
in CKD metabolomics. The applied artificial urine samples showed comparable ME to the real sample,
which confirms its promising potential for optimizing the HILIC-MS/MS analysis conditions.
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BeepeHue (haktopa [2]. OaHOI U3 OCHOBHBIX MPOOJIEM

Xpounueckasi Oone3np mnouek (XBII) sB- B addexTHBHONW M CBOEBPEMEHHOW Tepanuu
JISICTCSL  TIOJIMATHONIOTMYCCKUM  3a0ojieBaHu- marueHToB ¢ XbBII siBiseTcst oTCyTCTBHE Ha-
eM. Opnako marorene3 XbBII ocraercss HEM3- JEKHBIX METOJOB PaHHETO BBISBICHHS MOpa-
MEHHBIM BHE 3aBHCHUMOCTH OT MEPBUYHOrO KeHHs modek [7, 8]. MeTabonoMHbINH aHaIu3
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ObUT NIPEIJIOKEH B KayecTBE MOAXO0Ja, KOTO-
PBII MOXKET YJIy4IIUTh OLEHKY M cTpaTn(uKa-
ruto pucka XBII [5].

Merabonutet XBII moryr ObITh mpoaHa-
JU3UPOBAHBl B PA3IMYHBIX OHONOTMYECKHUX
KHUAKOCTAX [3]. AHAIN3 MOYM UMEET psif mpe-
HUMYIIECTB C TOUYKH 3PEHMS AUArHOCTUKU Oia-
rojapsi HU3KOM CTOMMOCTH M TIPOCTOTE cOopa
obpasma. Kpome Toro, kak OuoOJOrHYECKas
YKHMJKOCTh MOYa CKaIruIMBaeTcsi BOJIU3M MecTa
BocnaneHust TtkaHed npu XbBII, uro Takxke
MOXKET CIOCOOCTBOBarTh Oojiee paHHEMY BbI-
SIBICHHUIO Pa3BUTHUs 3aboneBanus [6]. s me-
TabDOJIOMHOTO aHayn3a OMOOOpPA3IOB HCIOJIb-
3yIOTCSl Pa3iIMYHbIe AHATUTHYECKHE METObI,
HO HauOoJyiee MOMYNISIPHBIMU OCTAIOTCSI Me-
TOJIbI, OCHOBAHHBIE Ha MaccC-CHEKTPOMETPUHI
[1, 4, 9]. TuapodunbHas HOHHAS XPOMATO-
rpadus ¢ TaHAEMHBIM MacC-CHEKTPOMETPHU-
yeckuMm aerekrupoBanueM (ITMX-MC/MC)
B METaOOJIOMHBIX HCCIIEIOBAHUSIX IIHPOKO
UCTIONb3yeTCs IS ONpPEACTICHUS MOISPHBIX
coequHeHuil. OgHAKO TPH pa3JeNieHHH aHa-
JU3UPYEMBIX COCTUHEHHH HEO0OXOANMO Tak-
K€ YUMUTHIBATh BIMSIHHE OHOJIOTHYECKON Ma-
Tpuibl 00pasna. CIoKHOCTh 3TOr0 BOIpOCa,
0COOEHHO B KOHTEKCTE METAOOIOMHUKHA MOYH,
cofiepKalled BBICOKHE KOHIIGHTpalluu pas-
JIMYHBIX TONAPHBIX COCTMHEHUH, TOAYepKHBa-
€T HeoOXOAMMOCTbh MCCIICIOBAHUN JIJIsl OLICH-
k1 Bo3MokHOCTH puMenenust [T UX-MC/MC
B MeTa0OJIOMHOM aHaJun3e.

B naHHOM wuccienoBaHuM OBUIO TpOBEJie-
HO CpaBHEHHME YPOBHsI MaTpu4yHOro 3¢d¢exra
ansi medeHoro JI-anuna *C M epCeKTHBHBIX
mapkepoB XbII, Bkimtouaromux Jl-uzoneinus,
JI-pennnananuy, UWTPYIUIMH, TUIIOKCAHTHH,
uHo3uH, JI-Tpuntodan, JI-sanuH, JI-TpeonuH,
JI-metnonun, JI-neiinyH, B MCKYCCTBEHHOU
MOYE HOBOTO COCTaBa M pealibHOM 00pasie
MOYHM C TIOMOIIBIO JIByX COPOESHTOB METOJIOM
I'MX-MC/MC.

[eab pabdoTbl — OILICHUTH BO3MOXKHOCTH
BOCIIPOM3BEICHUSI MaTpUuHOro 3¢dekra, Ha-
0J1r0/1a€MOTO B peajbHbIX OHonpodax, ¢ momMo-

IIbI0 MCKYCCTBEHHOW MOYHM HOBOTO COCTaBa,
JUIst OoJiee KOPPEKTHOTO OINPECIICHUS] HU3KO-
MOJICKYJISIPHBIX MapKEpOB ITPpU pa3paboTke Me-
TaOOJIOMHBIX METOJIOB JINarHOCTHKH.

Pe3ynbTaTthl M X o6cyxaeHue

B MeraHoue Bce ucclieryemMble COSIMHEHNS,
BKJIIOYast BHyTpeHHuit crannapt JI-panun-"C,,
JNCMOHCTPUPOBAIM BBICOKYI0 CTa0HJIBHOCTH
CHTHajla U BOCIIPOM3BOJUMOCTD TIPH HCIIOJb-
30BaHUM KaK M30KPAaTHYECKOTO, TaK U Tpaju-
€HTHOTO PEXHMa OJIOUPOBaHUS ¢ (QopMmHaT-
ammoHnuitHbeM Oydepom (CV<10%). Onnako
B peajbHOW Moue HaOJII0aloCch 3HAUYUTEINb-
HOC CHHKXCHHMC HWHTCHCHUBHOCTH CHI'HAJA,
YTO CBUJACTCIILCTBYCT O BBIPAXKCHHOM MaTpuy-
HOM 3¢ deKre, XapakTepHOM ISl 9TOi OHOIo-
rudeckoi xunkoctu. IlomaBineHue curhana
JI-anuna-"C, B peanbHON MOUYE MPEBBIMIATIO
61% 1O CpaBHEHHIO C METAaHOJBHBIMH pacT-
BOpaMHU B TPaJMEHTHOM PEKUME IIIOUPOBaA-
Hus. Ilpu MCHONB30BaHMM HMCKYCCTBEHHOM
MOYM HOBOTO COCTaBa HAOIONANICS CXOXKHH
3¢ GeKT MOJABICHHUS CUTHAJIA, COMTOCTABUMBII
C YPOBHEM B peasibHbIX 00pasliax IMpu BCEX
MPOTCCTUPOBAHHBIX PEKUMAX ISIIIOUPOBAHUA
(monamnenue curHana — Oomnee 54% B rpaau-
€HTHOM PEKUME DITIOUPOBAHN).

Baxxno OTMETHUTD, YTO CTCIICHb MAaTPUYHOI'O
I1I01aBJICHUS Obl1a YYBCTBUTECJIbHA K YCJIOBUAM
xpomarorpaduueckoro paszuenenus. OcodeHHO
CWIbHOE mojapieHue curnana Jl-pamn-"C,
MIPOUCXOMIIO TIPH HAJIOXKEHHU CUTHAJa KJlacTe-
poOB (opMHaT-aHUOHOB M HEOPraHMYECKUX Ka-
THOHOB, BXOJUIIIMX B coctaB Moun. Hanbosee
BBIP@KEHHBIN A(QdeKT HaOIromaNICs NMpU H30-
KPaTH4eCKOM OJJIIOMPOBAaHUM C COJCPIKaHUEM
70% opranndeckoii (a3l BbbUIO MOKa3aHO,
4TO aHHbII A deKT Bo3HMKaeT npu Oojee paH-
HEM BBIXOAC YACPKUBACMBIX IOJAPHBIX Kila-
CTCpOB B I/IOHI/I3aI_[I/IOHHbII‘/II HUCTOYHUK, YTO IIpH-
BOJIUT K OoJiee CHIIbHOMY YIHETEHHIO CUTHAJIA.

JlononHuTeNnbHO ObLIA OLIEHEHA BOCIIPOM3-
BOJIMMOCTh BpPEMEH yAEPIKMBaHHS HCCIEaye-
MBIX METabOJIUTOB U BHYTPEHHETO CTaHAapTa
B pa3HbIX Marpuuax. B meraHone BpeMeHa
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yaep)KuBaHus ObUTH CTaOWIBHBIMH. B pealib-
HOM ModYe HaOIIo/1anach BapradeIbHOCTh Bpe-
MeH yaep:kuBanus Ha 0,2—0,5 MuH, cBsI3aHHAs
C B3aMMOJICHICTBEM KOMIIOHEHTOB OMOOOpas3-
11a ¥ BCJIEACTBUE M3MEHEHHBIX YCIIOBHH ynep-
JKUBaHMs. B MCKyCCTBEHHON MOYE HOBOT'O THIIA
9Ta BapHadeIbHOCTh MOBTOPSUIACH C aHAJIOTUY-
HOM TEHJEHLMEH, YTO yKa3blBacT HA aJleKBaT-
HOCTb MOJICJIM C TOYKH 3pPEHUsI COPOIIMOHHO-
XpoMaTorpaduuecKoro moBeACHHS.

JUis  KOTMUYECTBEHHOM OICHKH MaTpud-
Horo s(ddekra SHAOTCHHBIX METa0OIUTOB
(JI-nzoneiinun, JI-pennnananuy, UUTPYIUTUH,
THIIOKCAHTUH, WHO3uH, JI-Tpunrodan, JI-a-
nuH, Jl-tpeonun, Jl-metnonuH, JI-nmeinuH)
MIPUMEHSUICS. METOJ| I00aBOK: KaJHMOPOBOYHBIC
KpPHUBBIC CTPOMIUCH B METaHOJIE, UCKYCCTBEH-
HOM U peanpHOM Moue. Bblumcienue ymio-
BBIX KOA((HUIIMCHTOB TO3BOJUIO OICHUTH
CHIDKCHHME OTKIIMKA, CBA3aHHOE C MaTpHIEH.
PacuérHblit MaTpuuHblii a3ddexT s uckycer-
BEHHOW MOYM OKazaJicsi OJIM30K K 3HAYCHUSIM,
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