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Moka3aHa BAXHOCTb NPOBEAEHMA TEPANEeBTUYECKOro AeKAPCTBEHHOIO MOHUTO-
PMHra ¢ MICMOAb3OBAHUEM TAHAEMHOM XXMAKOCTHON XPOMATOMACC-CMEKTPOMETPUN
B CAyYae He TOAbKO AEKAPCTBEHHbIX CPEACTB C Y3KMM AMANA30HOM TEPANEBTUHECKMX
KOHLL@HTPALMI, HO M B CAyHa€e UCMOAb3OBAHMA GoAee «NPOCThIX) NPEenapaToB, TaAKMX
KAK QHTUIMNepTEeH3MBHbIE AEKAPCTBEHHbIE CPEACTBA U AHTUKOATYAAHTBI. [IpuBeA€HbI
npumepsbl BbIGOPA MHAMBUAYUAbHOM CXEMbI TepPanuu n KOPPEeKTUPOBKU AO3bl A€KApP-
CTBEHHOrO CPEACTBA C LLeAbIO YCTPAHEHNS M06OYHbIX 3¢hheKTOB. PACCMOTPEHBI CAyHau
peLueHns HeCTAHAQPTHbIX CUTYALMIH, BOSHUKAIOLLMX MPH NPOBEAEHMM GUOAHAAUTUHECKMX

MCCAEAOBAHMHA.

Kato4eBble caoBa: Tepanes'mwecxuh AeKGpCTBeHHbIﬁ MOHUTOPMUHI, MACC-CNeKTpomMe-

TpUs, PAPMAKOKMHETHUKA, BMOAHAAMTHKA.

Mano KTO OCO3HAET, CKOJIbKO TPYZla ¥ BpEMEHHU TPaTUT-
sl Ha co37]aHKe HOBOTO JICKapCTBEHHOTO ITpenapara
(JIIT), cxkoIBKO CPEACTB BIOXKEHO B MAJICHHKYIO TAOJIETKY
WJIW aMITyJly, CIIaCaIOLIy 0 JIIOISIM JKM3Hb. A CKOJIBKO, Ka-
3aJI0Ch Obl, MEPCIEKTUBHBIX HAYMHAHUH OBLIO BEIOPOLIICHO
Ha IIOMOIKY M3-32 OTKPBIBIINXCSI, HAIIPUMED, Ha CTAJIUH
JIOKJIMHUYECKHUX WM KIIMHUYECKUX UCTIBITAHUN TTOOOYHBIX
peakuuii (HeXkenaTeIbHBIX JIeKapCTBeHHBIX peakuuii, HJIP).
B cpenneM Ha coznaHue OHOTO JEKaPCTBEHHOIO CPENCTBA
(JIC) Tparurcs 10-15 net. BeiOuparot onHy-eIMHCTBEHHYIO
CTPYKTYpY IOPOH M3 COTEH THICSY OIM3KHX 110 XUMHUYECKOH
npupozae. CTOMMOCTh TaKUX UCCIIEIOBAaHNH MOXKET N3Me-
PATHCS COTHSIMH MHJUTHOHOB J0JJIAPOB.

[MosiBnenue mo60ro HOBOTO JICKAPCTBEHHOTO CPEACTBA
BCETZla BCTPEUAETCs C PaJloCTh0 U onTUMHU3MOM. OHAKO
yem posbiie JIC ucronb3yeTcst B KIMHUYECKOH PAaKTHKE,
TeM Oosblre nosiBisieTcss HHGopMauu o ero 3g(eKTuBHO-
CTH ¥ 0€3011aCHOCTH, CyMMUPYIOTCS JJaHHBIE O MEeXJIeKap-
CTBEHHBIX B3aHMOJIEHCTBHX. Pe3yibTarhl, 10CTUTHYTHIE
B oOnacTu u3ydyeHus merabonusma JIC (B mepByr ovepenb
nuroxpoma P450), papMakoreHeTHKH, CBUIETEIbCTBYIOT
0 ToM, uTo MHOTHe JIC HEeBO3MOXXHO Ha3HA4aTh 110 I1a0JIOHY,
a HeoOXOIMMO YUYHMTHIBaTh MHIMBHYaJIbHBIE OCOOCHHOCTH
Kakgoro namuenra (puc. 1).

Summary

There was shown that therapeutic drug monitoring by
liquid tandem mass spectrometry is essential not only
for the drugs with a narrow therapeutic window but
also for “simple” medicines like anti-hypertension and
anticoagulant drugs. The examples of choosing an
individual therapy and adjusting the drug dosage to
eliminate side effects were given. The cases of solving
non-standard situations that arise during bioanalytical
studies were considered.

Key words: therapeutic drug monitoring, mass spec-
trometry, pharmacokinetic, bioanalysis.

MoIHBIM HHCTPYMEHTOM NEPCOHATU3UPOBAHHON Me-
JULIMHBI ABJISIETCSA TepareBTUUYECKHUH JIEKapCTBEHHBIN MO-
HutopuHr (TJIM), CyTh KOTOPOTO COCTOUT B OIIpEeIICHIH
KOHIICHTpALNH JIeKapcTBEeHHOTO BemecTna (JIB) u (1m) ero
MeTabOoJIUTOB B KPOBH (peke B MOYE) U B KOPPEKTUPOBKE
JIO3bl U KPaTHOCTH NpUeMa Ipemnapara Ha OCHOBaHUU I0-
JIyYEHHBIX JTaHHBIX.

Jlis BHEApEeHUs Takoro noaxona B npaktuky B 2013 roxy
B LlenTpe nepconanusupoBannoit meauuunsl (LIIIM) I'Kb
nm. U. B. [laBeiosekoro (. MockBa) Obl1a co3nana Jrabopa-
TOpHs PapMaKOKMHETHKH, KOTOPYI0 ocHacTiiu BOYKX-cucre-
moit Nexera ¢ MC/MC-aerexkropom LCMS-8040 (Shimadzu,
Snonus).

3a mporueie rofsl HAMH ObLIH pa3paboTaHbl M BHEAPE-
HBI B IPAKTUKY MeToAUKH [ 1-6] onpenenenus JIB u3 pa3Hbix
(hapMaKoJIIOTHYECKHUX TPYII, & UMEHHO: aHTHKOATyJISTHTBI,
AQHTUKOHBYIJIbCAHTBI, TUIIOTEH3UBHBIE, THIIONIMKEMUYECKHUE,
npotusoomnyxonessle JIC. KpaTkoe onucanue HEKOTOPBIX
METOJMK IIPE/ICTaBJICHO B Ta0M. 1.

Cuuraercs, yto TJIM Heo0X0aUM IPEXKAC BCETO IS
JIC ¢ y3xuM quana3oHOM TepaneBTUUECKUX KOHIEHTpalui,
Harpumep i kapOamasenuHa. OgHaKo Halla MpaKkTHKa
noka3zaja, 4to TJIM MoxeT OBITh MOJIe3€eH U JJIsl Oojiee
npocteix JIC. Hanpumep, sHananpui, MUPOKO U3BECTHOE
1 JIaBHO HUCIIONIb3yeMoe Bo BpaueOHoit mpaktuke JIC, penko
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PucyHok 1. MHAMBMAYQAbHbIE ADAPMAKOKUHETUYECKME KPMBBIE MPU
CYTOYHOM MOHUTOPUPOBAHUM AB B CbIBOPOTKE KPOBM MALMEHTOB, NPU-
HMMOBLLIMX OAMH 1 TOT XK€ MPOTMBOOMYXOAEBbIM MPENAPAT B OAMHAKOBOM
AO3€, B OAHO M TO )€ BPEMS. BUAHO, HOICKOABKO 3HOUYMMbI PA3AMYMA dOap-
MOKOKMHETUKM Y AKOAEM B OAHOM MOMYASLLMM, O CAEAOBATEALHO, CTOAb XK€
OLLLYTUMOWM MOXET BbITb PA3HULLA B OTBETE OPFAHM3MA HA TEPAMNMUIO.

NpUMeHsIeTCs B BUJe MoHOoTepanuu. Kak npasuio, manu-
€HTHI IPUHUMAIOT HECKOJIBKO THIIOTCH3UBHBIX IIPENaparos,
rpudeM B OOJIBIIMHCTBE cityyaeB TpeOyercst HazHaueHue JIC
W3 APYTUX TPYIII AJIs JICYCHUS COMYTCTBYIOIMINX ATOIOTHH.
B Takoi#i cuTyanuy no KIMHAYECKUM MPOSIBICHUSIM TPYAHO
TIOHSATH, CBS3aHBI JIN T0O0YHBIE 3P HEKTH WK HeIPPEKTHB-
HOCTB JIeueHHs UMEHHO ¢ nzydaeMmbiM JIC, mubo cocrosiHue
naenTa o0yCIOBIEHO HHBIMU (DaKTOpaMH.

DHaJlarpuI SBISETCS ITPOJIEKapCTBOM U CaM 110 cede oKa-
3bIBaeT €1a00€ aHTUTUIIEPTEH3NBHOE IeHiCTBHE. AKTHUBHBINA

MeTaboJIUT SHAJIANpUIIa SHAIANPUIIAT 00pa3yeTcst B opra-
HU3ME IPU TUAPOIIN3E MO IeHCTBUEM KapOOKCHIIACTEPa3bl.
B cBsi3u ¢ 3TUM BBIPRXXEHHOCTH M JUINTEIHHOCTD THIIOTCH-
3UBHOTO JEHCTBHS MPHU IIPUEME SHAJIANPUIIA BO MHOTOM
OTIpeIeIIIeTCS CKOPOCTHIO €0 THAPOIIN3a A0 SHANANPHIIATa,
KOTOpasi MOXKET 3HAUUTEIILHO Pa3jNdaThbcs y MalHeHTOB.
OnacHOCTb ITPH IPUMEHEHUH SHAJANPUIIA MTPEJICTABISIIOT
TUIIOTOHHUSA U ee ociokHeHus. [Ipu npaBuisHO mogoOpaH-
HOM pEXHUME JI03UPOBAHMS KOHIEHTPALHs SHAJANpUiIaTa
B IIJIa3Me KPOBHU JOJDKHA OCTABATHCS B PAMKaxX TePaNeBTH-
yeckoro auanaszona (10-50 Hr/mi), a KnuHHYECKUi 3P dexT
coxpansiercs 10 24 4acoB 1nociie npuema npenapara. Oj-
HAaKo B II€JIOM psJie CIIy4acB IPU €ro Ha3Ha4eHUHU TPYIHO
J0OUTBCS cTaOMITBHOTO CHIDKEHUSI apTEPHUANIbHOTO JIaBICHUS
(A1) 10 HE0OXOIUMOTO YPOBHS. DTO CBSI3aHO, 110 HAIIEMY
MHEHHIO, C TeM, 4TO IpH HazHadyeHuH JIC He yuuThIBaeTCs
(beHOTHII ITallMeHTa 0 CKOPOCTH I'MIPOJIN3a SHAJIANpPHIIA,
ONPEACIUTh KOTOPBIH MOXXHO, PACCUNTAB OTHOILIEHUE KOH-
LIEHTPALUX SHAJIANPIIIA K KOHIIEHTPAIMH dHaanpuiara
B CHIBOPOTKE KPOBH 4esioBeKa. JlaHHBII MOoAXoA sIBIIIEeTCS
MIPSIMBIM METOJIOM OLIEHKH METa00JInYeCKOi aKTUBHOCTH.
[TapamienbsHO KOHTPOIUPYETCS a0CONMIOTHOE 3HAUCHUE
KkoHIeHTpauny JIB B cpaBHEHNH cO CpeIHUMU (HOpMalIb-
HBIMH) 3HaYeHusAMH. [lonmydenHast B xone nposenenus TJIM
nH(pOpMaIus TOMOTraeT MPUHATH pEeNICHHUE 0 KOPPEKIIUH
JI03BI, KpaTHOCTH IIpHEMa, OTMEHE WIIM 3aMEeHe Ipenapara,
€CJIM 3TO He0OX0IUMO.

AnropuTtM BEIOOpa MHIIMBHYAIbHOW CXEMBI TEPAITUH
SHAJIANPHIIOM TIPOWIIIIIOCTPUPOBAH CIIEIYIOLUIMM IIPUMEPOM
(Tabn. 2). B crannonap noctynui nanueHr [, kotopomy

Tabamua 1

HekoTopble MeToAMKH, pa3paboTaHHble B Ad6opaTopmiu cpapmakokuHeTnkm LIIMM IKb um. U. B. AaBbiaoBCKoro

MeTo AHOAUTUYECKMH Pexunm
Ne AHaAUT O6bekT & AMQMNA30H, KoaoHka JAIOEHT WOHM3ALMK CcbiAka
npo6onoAroToBK1
HI/MA U AETEKTUPOBAHUA
! DHAAQMNPUA OcakaeHne BeAakos 5950 1
' SHOAAMNPUAQT 50% TPy
MeTonpoAOA 5050 A 1% FA
HudpeAmnuH SR Ee2d
2. Phenomenex Synergi . 2,3
AermapOoHMDEAMTNH 1-250 Polar-RP 50 x 4,6 mm, 3 15 A (N
buconponoa OcaxaeHne 6eAkos 4 MKM Mo
AcN B ESH+, MRM
Kap6amasenuH CbIBOPOTKQ 50-20000 P
9 Kapbamasenmn-10,11- E
P ' 5-2000
3MOKCHA
AaburatpaH
PuBapokcabaH 62?3;?!3\2@ 1-1000
4. AnukcabaH 5,6
1 pa3baBAeHWE
BOAOM Waters XBridge C18
Bapcpapu 102000 5hx 46 mm 35mm  AOT%FA/ Pl
POHETITET] CbIBOPOTKQ o
B ! - *
5. Ao3aptaH-kap6oKCHUAQT o 5-1000 B:0,1% FA / can
FAOETEEA OcakaeHne BeAkos
A ESk+, MRM
o AcN
HogbIM Phenomenex Luna
6. MPOTUBOOMYXOAEBbIN CblBOpOTKA 0,5-200 C18(2) 50 x 4,6 mm, **
npenapar 5 MKM

Mpumedanme: ESI* — NOAOXKUTEABHAS MOHM3ALLUS B PEXMME DAEKTPOPACTILIAEHMS, ESI- ~OTPULIATEABHOS MOHM3ALLMS B DEXMME DAEKTPOPACTILIASHMS,
MRM (multiple reaction monitoring) — MOHUTOPUHI MHOXECTBEHHbIX PeaKLLMi, ACN — aLeTOHUTPUA, MeOH — meTaHoa, FA (Formic Acid) — my-
POBbMHASA KUCAOTA; * — CTATbA HOXOAMTCA B NEYATH, ** — MCCASAOBAHME B HOCTOALLLEE BDEMSA MPDOAOAXKAETCA.
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Mpo6a Ne 1 (A0 npuema)

Aenb Aosa
SHAAQNPUA, HI/MA
1-# 10 mMr 2 pa3a B AeHb Hixe HIMKO*
4-n 7.5 Mr 2 pasa B AeHb Huxe HIMKO
8-1 5 Mr 2 pasa B AeHb Huxe HIMKO

DHAAQMPUAQAT, HI/MA

Tabanua 2
Moa6op TepaneBTHMHECKOMN AO3bl SHAAQNPHUAA NAUMEHTY .

Npo6a Ne 2 (4epes 4 4aca nocAe npuema)

SHAAGNPUA, HF/MA DHAAQNPUAQAT, HI/MA

Mpumedanme:* — HIMNKO — HKHMM NPEAEA KOAMYECTBEHHOTO OMPEAEAEHMS.

(x10)
Hurencusroets
4000,0042424 TIC()@!
Ess‘r 1,91 ! MaBmrarpan / 2,01 / ng/ml
4008, 33—:;3434 TIC(=)a2
E 2584 / Tiposerasnn / 2,50 / ng/ml
2000003
4937
4008 863m7 a3
) E
2000; E 2,41/ PasapoxcaBan / 13,53 / ng/ml
537
403&9%2434 TIC(Yas
2000,003
3837
4008 ) =)+
2000,003
J837
0 33....“{..-'-....,-....,.
1 2 3 4
M.

PUCYHOK 2. XpOMATOrpamma 06pa3LLa CbIBOPOTKM KPOBKM MNALMEHTA H. C HMU3-
KOM MPUBEPXXEHHOCTBIO K AEYEHMIO AHTUKOANYASHTAMM, HO XPOMATOTPAMME
NMPUCYTCTBYET TOABKO MK COOTBETCTBYIOLLLMIM BHYTPEHHEMY CTAHAQPTY.

paHee ObLI Ha3HAUEH MTPHEM DHAJIANIPIIIA JBAXAbI B ICHD
o 10 mr. JlaHHas cxeMa Mo3BOJIsuIa JOOUTHCS JKEIAeMOTO
TepaneBTHYecKoro 3¢ ¢exra, oqHako npu nposeaenun TJIM
OBLIO BBISIBJICHO MOBBIIICHHOE 3HaYeHUE KOHI[CHTPaluU
aKTUBHOTO MeTaboinTa B KpoBH. B mocnenyromue q0u
Jlo3a mpenapara JBaX<Jbl CHUXaJach, U BCAKUN pa3 MbI
MIPOBOJMIN ONpEeAeIeHUE KOHIEHTPAlUK dHaJllapuia
1 ero MetaboiuTa. B KoHeYHOM cueTe J103a Oblia CHIDKEHA
B JIBa pa3a, TepareBTHYecKuii 3 PeKT ocTaics Ha MpeKHEM
YPOBHE, a 3HaU€HUsI KOHLIEHTPALHUI CTalli COOTBETCTBOBATh
HOpPMAaJbHBIM 3HAYE€HUSIM, COOTBETCTBEHHO 3HAYUTEIBHO
YMEHBIIUICS PUCK TMIIOTOHUH.

Oco0eHHO TPY/IHO HA PAKTUKE POKOHTPOJIUPOBATH, CKOJIb
J0OPOCOBECTHO MAIMEHT BBINOIHAET NPEANICaHNe BpayJa.
YacTo HeaPEeKTHBHOCT JICUCHHS CBS3aHa HE C HU3KUM Ka-
YeCTBOM IIpernapara M 0cooeHHOCTIMHU MeTabonu3ma JIC,
a SIBJSIETCS CIIEICTBHEM HU3KOH ITPUBEP)KEHHOCTH OOJIBHOTO
JICUEHHIO, YTO SIBJISIETCS OTPOMHON 00IIeMHUpOBOi pooite-
Moii [7]. laxxe B yCJIOBUSX CTallUOHAPa MOXKHO CTOJIKHYTh-
€4 C TaKUM SIBJICHUEM, a ©)KEMUHYTHO CIEIUTh 33 KaXKIbIM

44,32 5,25 131,09
38,75 Huxe HIMKO 72,68
33,55 Hiuxe HIMKO 34,65
Herercymnocts
35061 TIC(=)@!l
2000,00
1000,003
1553
o'm;ESEISl TIC(@?
3000.00_: 2,47/ Tlposerazaw [ 2,50 / ng'ml
1000,00
0.003553 .
T ps06l TIC(=)@3
000,004
1000,00
0.00-1353
B TiC@s
2000,005
1000,00
0.003553
T kel TIC() a4
2000,004
1000,007
0.“'5i.3.'i"---,'.r'-.r-1-.-. T
0 1 2 3 4
Mz,

PrcyHok 3. Xpomatorpamma o0BpasLLa CbIBOPOTKM KPOBM MNALIMEHTA A.
KOTOPOMY MPOU3BOAMAACH 3AMEHA AQBUIATPAHA HA PUBAPOKCABAH
(a0 Npuema npenapara).

OOJIBHBIM, IPHHSII JIW OH Ipenapar, HeBO3MOXXHO. D dek-
TUBHO 1 3Q(EKTHO OOPOTHCS ¢ ITOI MPOOIEMOi IToMoraer
TJIM. OOBIYHO MaIMeHTa HEBO3MOXKHO YIUYUTh B OJ00-
HOM XaJIaTHOCTH 110 OTHOIICHUHU K COOCTBEHHOMY 37J0pPOBBIO,
HO XpoMarorpaMma, Ha KOTOpoi otcyTcTByeT nuk JIB, xoTs
TIAIMEHT JJOJDKEH OBLT €r0 IPHHUMATh, SIBJISETCS HEOCIIOPUMBIM
JI0Ka3aTeIbCTBOM U JIa€T Bpauy BO3MOXHOCTb CBOEBPEMEHHO
TIPUHSTH HEOOXOIMMBIE MEPHI.

Hamm HaGmonenus npu nposenaennn TJIM nauneHToB,
TOCHUTAIN3UPOBAHHBIX 0 MIOBOAY UIIEMHYECKOTO UHCYIIBTA,
KOTOPBIM IIPH 3TOM paHee ObUIa Ha3HaueHa aHTHKOATYJISIIIH-
OHHAsl Teparusi, oKa3bIBaIoT, YTo B nopsiaka 40 % ciryuaes
MIPUYUHON Pa3BUTHUS OCTPOTO COCTOSIHUS ABIANACH UMEHHO
HU3Kast IPUBEPKEHHOCTD JIeYeHUI0. B ipo6ax chIBOpOTKH
KPOBH JJaHHOM KaTerOpHH MAIlIEHTOB HOBBIC OpaJIbHbIC aH-
tuxoaryiasiHTel (HOAK) u Bapdapun nubo He OblIn 0OHa-
py>xeHbI BoBce (puc. 2), 1n00 3HaYeHUE KOHIIEHTPaLUK e/(Ba
npessimano HITKO meronuku.

B npyrux cioyuasx, cocTaBIsIOIUX nopsaka 6 % mnpose-
JICHHBIX MCCIIEJOBaHUH, ObUIN OIpeesieHbl KOHIIEHTPALuN
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PUCYHOK 4. XpOMATOrpAMMA 0BPA3LLA CbIBOPOTKM KPOBM NALIMEHTA A,
KOTOPOMY NMPOW3BOAMAACH 30MEHA AQBUTATPAHA HA PUBAPOKCABAH
(4epes 4 Yaca NocAe NPUeMa PUBAPOKCADAHA).

(=10}
lhlmm
2695 TIC=)al
200,003
1615
00053655 TCoas
1 el f /220 mr
200,00 0 / TIposteraznn / 2,50 / mrisex
615
00053656 TICa3
2000,003
)
0007656 T @5
2000,00
1613
0 F2656 TIC(—)at
200,003
0,005 pempepey —r—r—r—r—r— —
0 1 2 3 i
Mne

PUCYHOK 6. XpOMOTOIPOMMA OBPa3LLA CbIBOPOTKM KPOBM MALLMEHTKM XK.
MOCAE U3MEHEHMS CXEMbI A€YEHMS, MPOBA AO MPUEMA NPENAPATA.

HOAK, cyuiecTBeHHO NpEBBIILAIONINE CPETHUE MAKCUMAIIb-
Hble 3HaYeHUs. B maHHO# rpymnne naiueHToB NpOBOANIACH
KOppEeKLUs A03bl IIpenapara Ajsi CBOEBPEMEHHO MPeaoT-
Bpaiwenus HJIP.

Baxwnoii 3agaueit TJIM siBnisieTcst KOHTPOJIb B CUTyalluu
BBIHY>KJCHHOM 3aMEHBI OJTHOTO aHTUKOAryJISIHTa APYTUM,

E
cl

W 310075 TIC()@l
3 @
1790
4000086675 TICE a2
3 229 / Mposerasan 3,50 / marisa
1700
4000,00=55075 TiCOa
3 40/ poxcaban /47,70 / mrhen
4000,00F755 by WETT
1790
4000, 15 TIC(-)a4
2000,
790
0,00 e
0 1 2 3 4
Min.

PucyHok 5. XpomaTtorpamma obpasLa ChIBOPOTKM KPOBU MALMeEHTKM X.
B MEPBbIM AEHb MICCAEAOBAHMS HO JOOHE KPOBOTEYEHMS.

(x10)
B 2692 Tc@al
Taoze
1000888553653 oaz
g Zﬁf Mposerasnm / 2,50 / me/ima
Tors
1000888157653 TiIC()a3
b 2,40/ Popapoxcabar / 178,86 / mriua
1202
IOOGE:w:ﬁDR%; a
Too2s
10008885765 TCoas
Tr026
0, P ——r ey SR e -
0 1 2 3 H
M.

PUCYHOK 7. XpOMATOrPAMMA OBPA3LLA ChIBOPOTKM KPOBM MALMEHTKM
XK. NOCAE M3MEHEHMI CXEMbI A€4YEHMUS, I'Ip0601 vyepes 4 yaca nocae
npuMema npenapara.

HaIpuMep IpH BBISIBJICHUH XPOHUYECKOH OOJIE3HHU ITOUEK
y nauuenra JI. (puc. 3, 4).

Hawuboiiee yacTo BCTpeyaroTcs Ciiydan 3aMeHBI Bap-
¢apuna Ha Oonee 6e3onacubie HOAK. Ctout oT™mMeTHTS,
YTO CHM)KEHHE KOHIIEHTpaluK Bap(haprHa npu nogo0HOM
HEPEKITIOYEHUH TTIPOUCXOIUT odeHb Meanenno (T, Bapda-
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puHa cocTaBisieT okoio 40 gacoB), mo3ToMy TpeOyeTcs
THIaTENbHBIA 0g00p 10361 ¥ BpeMenu npuema HOAK, mo-
CKOJIbKY BBHJly CHHEPTU3Ma BEJIMKa BEPOATHOCTb Pa3BUTUS
HJIP. KonuuecTBO ManiueHTOB, KOTOPBIM MPOBOAUTCS 3a-
MEHa aHTHKOAryJsiHTa, COCTaBHIIO NMpUOIM3uTesbHo 10 %
OT 00IIEro KOIMYECTBa BCEX, KOTOPBIM IpoBoawics TJIM
AHTHKOATyJISTHTOB.

HHutepecen ciyyail nanuentku JK., koTopas npuHUMa-
J1a puBapokcabaH 15 Mr 1Baxbl B ICHb 110 IPUYNHE JIBYX-
CTOpOHHEH TpoMO03MOouy Jierounoi aprepuu. Ha done
NpueMa npemnapara 1 MEHCTPYalllUH pa3BUIOCh MAaTOUHOE
kpoBoteuenue. [lepBriii oTOOp KpoBH ObLI crenan yepe3 19
4acoB I10CJIe TOCIEAHEro pueMa rpemnapara, 1 Habmrona-
Jlach KOHIIEHTpaLys puBapokcabana 47,7 Hr/Mi, 4TO CIeayeT
CUMTATh MOBBIIIEHHBIM 3HAUEHUEM C YUETOM MPOLIEALIETO
C TOCJEIHET0 IpHUeMa BPEMEHH.

UYepes 2 nus hapMaKOKHHETHYECKOE UCCIIeI0BaHUE OBLIO
NPOBEJIEHO NOBTOPHO. [lanueHTKe CKOPPEKTUPOBAIH JO-
3UpPOBKY, OHa cTaja npuHuMarh 20 Mr pa3 B AeHb. B ne-
pHOI MEXay MEepBEIM 0TOOpOM (Ha )OHE KPOBOTECUCHHS)
U TIOCJIEAYIOIHUMH 0TOOpaMH, IIPOBEACHHBIMY Yepes 2 IHS,
MaIMeHTKa He IPHHMMAaa puBapokcaban. B Touke orbopa
1o npuema 20 Mr puBapokcabaHa HaOIIOIAIOTCS JIUIIb Clie-
Ibl puBapokcabana (puc. 6), Torna Kak B mpode ChIBOPOTKH
KpOBH, 0TOOpaHHOI Yepe3 4 yaca nocie npueMa rnpernapara
ompezeineHo 178,9 ur/mn puBapokcabaHa, YT0 MOXKHO paclie-
HUBaTh KaKk HOpPMaJIbHBIH YPOBEHb KOHIIEHTpanuu (puc. 7).
IToBTOpHBIX 3MU3010B MAaTOYHOTO KPOBOTEUEHHUSI ITOCIIE
KOPPEKIUH [103bl HE OTMEYAJIOCH.

Kak BuHO U3 NpUBEAEHHBIX IpUMEPOB, MeTox BOKX—
MC/MC npu nposeaernn TJIM criocobeH narh Bpady oT-
BETBI HA MHOTHE BOIIPOCHI U BHECTH SICHOCTh B CIIOXKHBIX
ClTydasix, BO3HUKAIOUIUX IIPY Ha3HAaUE€HUH [IMPOKOTO KpyTra
JIC. OnHako, HeCMOTps Ha YHUKAJIbHbIE TEXHUYECKHE Xa-
PaKTEPUCTUKU MACcC-aHaIU3aTOPOB C TPOUHBIM KBaPYIIOJIEM,
Ka4eCTBO U JOCTOBEPHOCTh PE3YIBTATOB OUEHB CHIIBHO 3aBUCST
OT ypOBHsI 3HAHWH U OIBITA XMMHUKa-aHAJUTHKA B 00JIacTH
Xpomarorpaduu 1 Macc-crieKrpoMerpun. Cieayomui npu-
Mep AEMOHCTPUPYET, KAKHE HEOXKUJAHHBIE U HECTaHJAPTHBIE
CUTYyallu MOTYT BO3HHKATh IPH NPOBEAECHNN ONOaHAINTH-
YECKUX UCCIIETOBAHUM.

[Ipu pyTHHHOM aHain3e MPoO CHIBOPOTKH MAIMEHTOB,
MIPUHUMABIINX HU(QEIUIINH, OBUIO CAENIaHO JII0OOIBITHOE
HaOJTIoZIeHNe: B OTHHUX CIIyYasiX XpoMaTorpamma Jist Hudeu-
ITMHA UMeJIa TaKOH )K€ BUJ, KaK y KaTMOpOBOYHBIX 00pa3LoB
(puc. 8 A) n o6pa3noB KoHTposI KauecTsa (quality control,
QC), HO B ApyruX ciIy4asx Ha XpoMaTorpamMme HaOIrona-
Joch aBa nuka (puc. 8 B). OguH U3 HUX COOTBETCTBOBAI
I10 BPEMEHH YIepKUBaHU HU(EAUIINHY, a BTOPOH OTHOCHIICS
K HEM3BECTHOMY BEIIIECTBY, KOTOPOE YIIepKHUBAIOCH clabee
HU(EIUNIHA, HO TIPY 3TOM NHUKH OBLIN XOPOIIO Pa3aesIcHbI
Xxpomarorpaduiecku.

Jnst 00ObsiCHEHUS MBI BBIIBUHYJIH JBE TUIOTE3bl. Bo-miep-
BBIX, HAJIMYWE JIBYX ITMKOB MOTJIO OBITH CBSI3aHO C KaKH-
MU-JTM00 MpodIeMaMu XpoMaTorpauueckoro pasaeaeHus,
HaIpUMep YCTAIOCTh WIH 3arpsi3HeHue copOeHTa 1 (MIIH)
cTapasi Ipe/IKOJIOHKA, B 3TOM Cllydae 00a IMKa MOTYT COOT-
BETCTBOBATh HU(EAUIINHY, KOTOPBIH 3IIIONPOBAJICS B BUIC
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PrcyHok 8. A —XpoMaTorpamma KaAMBPOBOYHOTO OBPA3LLA (MHTAKTHAS
CbIBOPOTKA KPOBK M CTAHAQPTHBIM PACTBOP HUADEAMMMHA); B — xpoma-
TOrPAMMA 0BPA3LLA ChIBOPOTKM KPOBU MALMEHTA, MPOBOMOArOTOBKA
oCaXAEHUEM BEAKOB ALLETOHUTPUAOM; C — XPOMATOTPAMAMA TOTO Xe
006pa3La CbIBOPOTKM KPOBM MALMEHTA, MPOOOMOATOTOBKA METOAOM IKC-
TPAKUMM STUAALLETATOM NPU PH OKOAO 9; D — XpOMATOrPAMMA TOTO XXe
006pa3La CbIBOPOTKM KPOBM MALMEHTA, MPOOOMOATOTOBKA METOAOM IKC-
TPAKLMM DTUACLLETATOM MPU PH OKOAO 5 (MOBTOPHAS SKCTPAKLMSA MOCAE
M3BAEYEHUA HUADEANMMHA STUAALLETATOM MPK PH OKOAO 9).
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PucyHok 9. Cxema MeTaboAM3IMA HUADEAMMUHA.

JIByX 30H. Bo-BTOpBIX, BO3MOKHA UHTEP(DEPEHIIUS C Ka-
KHM-TO JAPYT'MM BELIECTBOM B cocTaBe oOpasua. [Ipu atom
CleqyeT YUUThIBATh, UTO MacC-CIEKTPOMETPUUECKUN JETEK-
Top pabotan B pexxume MRM* (perucrpuposacs nepexon
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347,1—-315,1), TO €CTh HCMONB30BAJICS BHICOKOCEIECKTUBHBIN
PEeXUM paboThI, U PUCK HHTEPHEPEHIINN C KaKUM-THOO0 I10-
CTOPOHHHMM COCAMHEHUEM HaM Ka3aJics KpaiiHe HU3KHM,
TaK Kak JJIsl 3TOr0 HEM3BECTHOE BEUIECTBO JOKHO UMETh
HE TOJIBKO TaKylo K€ MOJICKYJIsIpHYIo Maccy (M. Mm.), uTo
W QHAJIUT, HO U MAaKCUMaJIbHO OJIN3KYIO CTPYKTYPY, 4TOOBI
HMMETh aHAJIOTUYHBIA YTk ()parMeHTanny.

[NepBast runoresa OblIa OTBEPrHYTA 110 CIEAYIOLUIUM IIPH-
YMHaM: BO-TIEPBBIX, JBa [IMKa IIPUCYTCTBOBAJIM JIMIIIb HA YaCTH
XpOMarorpamMm npod ManueHToB, TOTa Kak st IpyTrux odpas-
1I0B, [IPOaHAJIM3UPOBAHHBIX B PaMKaX TOTO XK€ aHAIMTHIECKOTO
LIMKJIA, BTOPOH («HEN3BECTHBII) MUK OTCYTCTBOBAI, IIPUYEM
€ro HUKOI/a He OBIJI0 Ha XpoMaTorpaMMax KaJuOpOBOYHBIX
1 QC-00pa3uoB; BO-BTOPBIX, OCTABAINCE ITOCTOSTHHBIMH BPEMSI
yAEP>KUBaHUS U aCUMMETPHSI OCHOBHOTO ITHKa, XOTS UX H3-
MEHEHHUS CIIEyeT OXKHIATh B CIyYasX yXyIAIEeHUs YCIOBUN
Xpomarorpaduieckoro paszaeiaeHus.

B cBsi3u C BbIIECKa3aHHBIM BTOPAsi THIIOTE3a O HAJN-
YU B 00pa3nax HEyCTaHOBJICHHOTO KOMITIOHEHTA CO CXOIHOM
CTPYKTYpOH M COOTBETCTBYIOLIEH HU(ETUITHHY MOJIEKYIISIPHON
Maccoii Oblla IPUHSATA 32 OCHOBHYIO.

[Ipu BHMMaTenbHOM H3y4ueHnn nHGopmMarun [8] o 6uo-
TpanchopManun HUpeIUIuHA ObIO OOHAPYKEHO, UTO
y Hero cymecTByer Metadbonut M2 (puc. 9), M. M. koTo-
poro (346,29) npakTHYECKH TOYHO COOTBETCTBYET M. M.
Hupenununa (346,33). MRM-nepexoa, HCIIOIb30BaHHBIN
JUIsl neTekTupoBanus HUpenunuua (347,1—315,1), o0y-
cnorinien ormemiennem CH,OH or [M+H]". Ctpykrypa
MeTaboIuTa TaKXkKe JaeT BOBMOXXHOCTD JUIS TAaKOH peaxIiu
pu parmMeHTanNN.

O00CHOBATh NMPEATIOIOKEHHE O TOM, YTO BTOPOH MUK
Ha XpoMaTorpaMmax HU(eAnIHa OTHOCUTCS K METa0OoIuTY,
IIOMOTJIA CepHsl IKCIIEPUMEHTOB. [I0CKONBKY 3aKyIKa CTaH-
JapTHOTO 00paslia MpeIoyiaraeéMoro MeTabosnTa JUIst Ipsi-
MOTO JIOKa3aTeNIbCTBa HalIeH THUITOTE3bl OblIa OBl 3aTpaTHON
W JUTUTEIBHOM 110 BpEMEHH, a HHTEPIPETALUs Pe3yIbTaToB
TpeOGoBaIach JOBOJIEHO OBICTPO, IS TOATBEPKIACHUS JINOO
OTIPOBEPIKEHMUS Halllel BTOPOH TMITOTE3bI OBIIIH ITPOBEICHBI
JIOTIOTHUTENBHBIC MEPOTIPHUSATHSL.

Hudenunua He o6nanaeT BHIpaXEHHBIMU KUCJIIOTHBIMHU
W OCHOBHBIMH CBOHCTBAaMH, IIPUYEM JIaXKe HET JOCTOBEPHOH
HerpoTuBopeunBoi nHpopmannu o ero pKa. Meradomaut
M2, HanpOTHUB, COACPKUT KAPOOKCHIIHHYIO TPYyIIIY, IPU-
JIAIONIYI0 KHCIIOTHBIE CBOHCTBA, a TaKXXe c1a000CHOBHBIH
MMUPUINHOBBIA aTOM a30Ta. TakuM 00pa3oM, XMMHYECKHE
cBoiicTBa HU(eaunrHa 1 M2 paguKanbHO OTIMYAIOTCS, U 3TH
BEIECTBAa MOXKHO Pa3/elIUTh Ha 3Tare NpoOOIOATOTOBKH
oOpasia CHIBOPOTKH METOIOM KHJIKOCTh-KHJIKOCTHOH JKC-
Tpakuuu. JleficTBUTENbHO, TPH OCHOBHBIX 3HaYeHMsIX pH
B OpraHHYecKyo a3y M3BJIEKaJICs TOJIBKO caM Hudenn-
nuH (puc. 8 C), Mmerabonut M2 B HOHU3UPOBaHHOH (hopme
ocTaBaJICsl B BOIHOH (ha3e, OTKy/la SKCTparupoBascs mocie
nopkucnenus 1o pH okoino 5 (puc. 8 D). O1tn sxcriepuMeHTHI
B COUCTAHHH C JUTEPaTypHBIMU JaHHBIMH SBISIOTCS] BECO-
MBIMH J10Ka3aTeJIbCTBAMHU TOTO, YTO JIBa TUKA HA XpOMaro-

rpaMMme HU(EIUITMHA COOTBETCTBYIOT PAa3HBIM BEIIECTBAM,
a KHEM3BECTHBI) MK C OOJIBIION BEPOSTHOCTHIO OTHOCHUTCS
K MeTabomuty M2.

OnucaHHBIN IpUMeEp SPKO JEMOHCTPUPYET HEOOX0nH-
MOCTbH YACINSTH OOJbIIOE BHUMAaHHUE yCIOBHIM XPOMaTO-
rpadu4ecKoro pa3aelieHus Mpu pa3paboTke OMOAHATUTH-
YECKUX METOIMK ¢ mpuMeHeHnem Metosna BOXKX-MC/MC.
HecMoTpst Ha BBICOKYIO CEJIEKTUBHOCTH JAETCKTUPOBAHUS
B pexxume MRM, Bcerna cymecTByeT puck, 94To B o0pasie
OKa)KyTCSl HEM3BECTHBIC COCTUHEHHS, NMEIOIIHE OJIN3KYIO
MOJIEKYJISIPHYIO Maccy U (M) CTPOCHUE, YTO MPHUBEACT
K IIEPEKPECTHOMY JETEeKTUpOBaHMIO. [Ipy HeJoCcTaTOuHOM
XpomarorpaguueckoM pasJeIeHUH MOXKET OBbITh IOIy4eH
3aBBILICHHBIN PE3yJbTaT 10 KOHICHTPALUH aHAJINTa. TaKKe
XO04YeTCsl OTMETUTD, YTO ONMCAHHBIN Cilydail He sBIseTcs
YHUKaJIBHBIM B Hamel npaktuke. CUTyanus, Koraa MosiBIsIICs
JIMIIHUH UK WK OpYU TPUMEHEHUH METOANKH BO3SHUKAIN
JpyTHe HEOXKHUIaHHOCTH UMEIOT MECTO MPaKTHYECKH B Ka-
KI0H naToi Metonnke. OHAKO PU BIyMYHBOM M BCECTO-
POHHEM aHaJIM3€ BCErna HaXOAUTCS 00BsICHEHUE JTI00BIM
HECTaH/IapPTHBIM HAOIIONCHHUSM U OTKIOHECHUSIM.

B 3akmouenne xotenoch Obl OTMETHTB, YTO BCE OIMCAHHBIC
BBIIIIE METOIMKH OBUTH pa3paboTaHb! Ha 000pYROBaHUHN (PHPMBI
Shimadzu (BOXX-cucrema Nexera ¢ MC/MC-nerekropom
LCMS-8040). Kpome Toro, Best exxeiHEBHasI pyTHHHAs paboTa
naboparopun (apmaxokureTHkH 1o TJIM noBoguTces Ha JaHHOM
obopynoBanuu ¢ MoMeHTa ero 3amycka B Kb um. U. B. la-
BBIIOBCKOTO. [IpH npaBUIIbHOM SKCIUTyaTany, OepesKHOM
OTHOUIEHHH U COOTBETCTBYIOLIEM TEXHUYECKOM O00CITyKHMBa-
HUY KOJINYECTBO TOJIOMOK MUHUMAJILHO. B Hamem ciyyae
XPOMaTo-Macc-CIEeKTPOMETp CTabMIIBHO paboTtaeT Ooiee 5 JIeT.
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