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BAJILIIPOEBON KHCIIOTHI B OHOJOTMYECKUX JKHJKOCTSAX - B BEHO3HOH KPOBH, KaIWUIIPHOH KPOBH,
O0TOOPaHHOW METOIOM CyXOro IsTHA, B citoHe. CyrHOCTh: K 100 MK CiFOHBI, Wik K 50 MK IU1a3Mbl
KpOBH, WM K JUCKYy IUaMeTpoM 3,2 MM, BBIKOJOTOMY W3 IISITHA KaNWJUIIPHOH KpoBHM Ha Oymare
Whatman903, no6asmstor 600 MK alleTOHUTpHIIA, IEPEMEIINBAIOT U HEeHTpUyrupyror. 3arem 500 MK
OpPraHUYecKOro KCTPAKTa UCIOJB3YIOT Il XpOMaTorpaMuecKoro UCCIeA0BaHuUs, KOTOPOE MPOBOJIST,
HCIIOJB3YS KOJIOHKY ¢ oOpateHHoi (azoii c copdoerntom C18, mmuroit 70-100 MM, BHYyTpEHHHM AHaMETPOM
2,1-2,5 mm. TlogmwxHyro ¢asy MomaloT B M30KPAaTUYECKOM pPEXUME co cKopocThio 0,45 Mi/MUH mpH
temneparype 40°C. CocraB moABrKHON (a3bl: aneToHUTpriI:Boaa (60:40). O0ObeM HHKCKIMH - 5 MKJL.
Perucrpammio BanspoeBoit KCIoTsl mpoBoaat B SIM-SIM pesknMe 1Mo HOHY € Macco-3apsiTHBIM YHCIIOM
142,95. PacueT KOHEYHOW KOHUEHTPALMK BAJILIIPOEBOM KHUCIOTHI BBIIOIHSIOT [0 3HAYEHUIO TUIOLIAIN
xpomarorpaduyeckoro nuka Ha XpoMarorpamMme CyMMapHOrO HOHHOTO Toka B pexume SIM-SIM,
METOJ0OM a0CONTIOTHOH rpagynpoBKu. Croco0 MO3BOMSIET ¢ BEICOKOH TyBCTBUTEIBHOCTHIO U TOUHOCTHIO
OIpEeNEeNIATh KOHIIEHTPALUIO BAJIbIIPOEBOM KUCIOTHI B CIIIOHE, KAMMLISIPHON KPOBU, BEHO3HOM KPOBH.
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Crnoco6 ompeneneHus BaJbIPOEBOM KUCIOTHI B OMOJIOTHYECKMX KUAKOCTIX I
JIEKapCTBEHHOI'O MOHUTOPHWHTA.

H3o6pereHne OTHOCHUTCS K J1abOpaTOPHOM NHMATHOCTHKE M MOXET OBITh HC-
I10JIb30BAHO I OIIPEAEIICHHs BAJIBIIPOEBOH KUCIOTEI B OMOJOrMYECKUX XKUIKO-
CTAX, @ IMEHHO B BEHO3HON KPOBH, KaIWUISIPHOM KPOBH OTOOpPAHHON METOH0M
«CyXOro IISITHaY, a TaKXKe B CJIIOHE.

OcHOBOH MeIMKaMEHTO3HOrO JIeUEHHs STUJIETICHH SBISETCA IINUTENLHBIN
(MHOTOJIETHUH/TIOKU3HEHHBIN) peryJsIpHBIM IpHEM IPOTHBOSITHIEIITHYECKUX
npenapaToB Ui NPENyNpPeXACHUs BO3HUKHOBEHHUS SMHUIEHTHYECKHX NPHUCTY-
noB. OnHAM U3 Hauboslee 4acTO MPUMEHSEMBIX [IPOTHBOCYJOPOXKHBIX Ipernapa-
TOB SBJISIIOTCS MpeEIapaThl Ha OCHOBE BaIBIIPOEBOM KUCIOTHI (BaJIbIIpoaThl). Jis
BaJILIIPOATOB, KaK W g NPOYUX (hapMaleBTUUYECKH aKTHUBHBIX CYOCTaHIIUH,
CYLIECTBYeT OINpEAEJCHHBIN TePareBTUYECKUH Uana3oH CONEp)KaHUS B KPOBH
(BepXHUH M HIDKHUI Npezensl KOHUeHTpaluHn). Eciu conepxanue npernapara B
CHCTEMHOM KPOBOTOKE HH)KE OIPEJEIEHHOrO 3HAUYEHUS, BELIECTBO HE IIPOHMKA-
€T B TapreTHhIE TKaHW, U HE B COCTOSIHUM O00ECIIEYNTh HEOOXOMMMOro KIMH1Ye-
ckoro a¢deKkTa, Toraa Kak INpH NPEBBIIEHAN KOHLUEHTPAIMH BBIIE TOPOrOBOTrO
3HAYEHHUA CO3JAECTCs PHUCK IEPEJO3UPOBKH U BOZHUKHOBEHUS MOGOYHBIX (P dek-
TOB.

W3BeCTHO, YTO A7 BaJbIIPOEBOH KUCIOTH! 3()PEeKTHBHBIM TepaneBTHYE-
CKMM JMara30HOM SBJISE€TCS JHala30H KOHLEHTpauuid B KpoBu oT 50 mo 100
MKr/mi. KoHIIEHTpalusl BaJIbIpOeBOi KUCIOTH Hibke 50 MKI/MII CBSi3aHa ¢ He-
AOCTHXEHHEM IPOTHBOIIMJIENTHYECKOro 3 dexta, KoHUeHTpalus cBbime 100
MKI/MJI BBI3BIBA€T MOOOYHBIE 3()(DEKTh, B TOM YHUCIIE, CEPhE3HbIE, CHIKAIOIIME
Ka4eCTBO XU3HU OonbHOro. C 370i nenbto «CTaHmapT OKa3aHWs MeJULIMHCKOMHN
NIOMOIIM ManueHTaMm ¢ snuiencuein» M3 PO (ot 24 gexabps 2012 r.Ne 1541H)
PEKOMEHIyeT CHCTEMATHYECKHUH KOHTPOJIb (MOHUTOPHUHT) YPOBHS JIeKapCTBEH-
HBIX IpenapaToB B KpoBH (Kox Menunuackoit yenyru A09.05.035): «Ycepennen-
HBIA IIOKA3aTellb YacTOTHI NPeNOCTaBIeHHs — 1», «YCpeaHEeHHBIN IoKa3aTels

KpaTHOCTH IIPUMCHCHHUS — I».



MOHHUTOPHHT NPOBOAUTCS PEryJSIPHO: Kakzable 2-3 Hemenu mjis moabopa
3¢deKTHBHON NO3MPOBKH NPH Ha3HAYCHHH Mperapara ¥ U3MEHEHHH JO3UPOBKH
npenapara, BO BpeMs O€pEMEHHOCTH - Kaxkable 2-4 HeAesH, NP MOCTOSHHOM
npuéme mnpenapara - Kaxzable TP Mecslla, 00s3aTebHO NPH BBEAECHHH IONOJ-
HHUTEJIHOTO IIPOTHBO3MMIIENITHYECKOrO Mpernapara, Ipy MOJO3PEHHH Ha IPOsB-
neHue MOOGOYHBIX 3G(HEKTOB MM HEAOCTATOYHON 3()(EeKTHBHOCTH Mpemnapara.
MOHHTOPUHT BKIIOYAET ABYKPaTHBIH 3a00p KPOBH 3a JIeHb U3 BEHEI — [0 IIpHEMa
U yepes 2-3 yaca — MocJjie npueMa npenapara. Y Ka3aHHBIH PeXUM TDKeIo mepe-
HOCHTCS MAllMEHTaMH C JMUJIETNICHeN B CHIy TPaBMAaTHUYHOCTH, CHKKAS KOMILIA-
€HTHOCTh 60MbHBIX. Ocobas KaTeropus NalKueHTOB — 3TO AETH, PACIIPOCTPAaHEH-
HOCTh SIWIENITHYECKUX MPHIIAJKOB CPEAH KOTOPBIX BEIIIE, YEM Y B3POCIBIX, C
OZHOW CTOPOHEI, C APYTrOH, NeTH KpaifHe TSXKENO MePeHOCAT ABYKPATHBIN 3a060p
KpOBH U3 BeHbl. DHU3HYECKas U NICHXO3MOLMOHANBHAS TPaBMATHYHOCTH MPOLIe-
AYpBl y NETEH C SMUIIETICUEH MOXXET CIYXXUTh HOTIOIHUTEIHHBIM HPOBOLHPYIO-
MM (aKTOPOM B pEaATH3AIMH SITHIENTHYECKOrO IPUTIAIKA.

B ¢Bs13u ¢ 3TUM pa3paboTka BEICOKOYYBCTBUTENBHEIX, CEJIEKTHBHBIX, TOU-
HBIX, TOCTYITHBIX, SKCIIPECCHBIX METOJOB JIEKAPCTBEHHOI'O MOHUTOPHHIA Ballb-
IPOEBOW KHMCIIOTHI B OMONOTHYECKUX XHIKOCTSAX, OCOOEHHO 3a60p KOTOPHIX HE
TPaBMAaTHYEeH/MaJIo TpaBMaTH4eH Ui MAllMeHTa, 4 HMMEHHO B CIIIOHE M KaIli-
JIAPHOM KPOBH OCTaeTCs aKTyaJIbHOM 3a1a4eii.

WsBecTeH cnocob ¢uryopeceHTHOro IOMSPU3aALMOHHOI0 KMMYHOaHAIIN3a
(®ITMA). CyTs MeTOa CBOAUTCS K M3MEHEHHIO MONAPHU3aLUK (IIyOopeceHInH
CHELM(HIHBIX MOJIEKYJ AaHTUI'€Ha, [IPH B3aNMOJEHCTBUM UX CO CTEIU(QHUIHBIMH
aHTUTETaMU. MeTol IIHPOKO NPUMEHSETCA A OLEHKH KOJIHYECTBEHHOTO CO-
JepKaHMs pasIMYHbIX (papMalleBTHYECKH aKTUBHEIX COEJUHEHHH, B TOM UYUCIE
BaJIBIIPOEBOM KHUCJIOTHI, B IUIa3Me KpOBU. Pa3zpaGoTraH psii TECT-CHCTEM Ul BBI-
IIOJIHEHHSI aHANIH3a B paMKax 3TOro Meroza. B xayecTBe npumepa MOXKHO TpHBe-
CTH ARCHITECT iValproic Acid reagent kit
(https://www.ilexmedical.com/files/PDF/ValproicAcid ARC.pdf), mmpoxo wuc-

NOJIb3yeMBIH B 1ab0OpaTOpUsIX MO BCeMy MHPY. 3asBJICHHBIA pabouMil KOHIEH-
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TPaLlMOHHBIA JMAaNa3oH METOAa IpU OIpeAeSIeHHH BalIbIIPOEBOM KHCIOTH B
wiasmMe KpoBu cocTtaBisgeT oT 0 qo 150 mxr/mu. Ilpu 3TOM 3asiBIeHHBIH mpened
NeTeKTUPOBaHUs Iy Habopa coctaBiseT 0,51 MKr BaabIpoeBOi KHCIOTHEI Ha 1
MJI IIJIa3MBl MJTA CBIBOPOTKH KPOBH.

K HemocTaTkamM MeToJa MOXXHO OTHECTH HEBBICOKYIO UYBCTBHTEILHOCTH,
OOCTaTOYHYIO IJIA IPOBEIEHHUS TEPANIeBTUYECKOIO0 MOHUTOPHHTA C HCIOJIH30Ba-
HHEM IUIa3Mbl KPOBH, HO HENMPHEMJIEMYEO ISl BEITIOJTHEHUS OLICHKU KOHIEHTpa-
UMM B ClIOHE. TakXe €CTb CBENEHHUS O IEepeKpPECTHOM PEaKTHBHOCTH AHTHUTEN
Habopa ¢ pAIOM MeTabOoNUTOB BalIbIIPOEBOi KUCIOTHI ¥ LIMPOKHM CIIEKTPOM Op-
FaHUYECKUX COCHUHEHMI, YacTO BXOAALUX B COCTaB INpENaparoB IS COIMYT-
CTByIOIIeH Tepanuy (pudaMnuuuH, HOynpodeH, amupuH, napaneTamosl, ackop-
OMHOBas KMCIIOTa, TeMapHH, JOIIaMUH, METPOHHUAA30J U TIp.). MeToa npuMeHuM
Uil pyTUHHOTO JIEKAPCTBEHHOIO MOHUTOPHUHIA, OJHAKO B BUJy CPaBHUTEIBHO
HHU3KOM YyBCTBUTEJILHOCTH HE INPUTOJEH [UIA OLIEHKH MAlbIX KOHIEHTpaLuil
BJIBIIPOEBOM KHUCJIOTHI B CIIIOHE, a TAKXKE UMeeT psii OTPaHHYEHHI B BHIY Iepe-
KpPEeCTHOH peakTUBHOCTHU. Kpome Toro, croco6 TpaBMaTHYeH H3-3a HEOOXOH-
MOCTH 3a60pa BEHO3HOU KPOBH METOZIOM (DJIeGOTOMMUH.

Taxxe ussecten BOXX (BbicokoaddekTHBHAS XHIOKOCTHAsS XpPOMATO-
rpadus) METO ONpe/IeNeHHs BAJbIIPOeBO# KHCIIOTH B I1a3Me KpoBH. Jlyis mpo-
BECHHUS aHanM3a Heo0xoauMo okojo ot 140 mo 160 MK MIa3sMbl KPOBH, KOTO-
past BIIOCJIEACTBUH IIOABEPraeTCs NpoLeAype XXUAKOCTHON 3KCTPaKIUH C ITHJIA-
LEeTaTOM U IOCIIEAYIOIEM Harpese B TedeHHe 40 MHHYT CO CMECBIO TPHUITH-
namMuHa ¥ aubpomaneTodeHoHa B MeTaHone. [locie MpoBeaeHMs SKCTPaKLUH
MOJyYeHHBIN CyNEepHATAHT yIapMBaeTcs A0CyXa B TOKE a30Ta U I[epepacTBOps-
€TCs B MIOABMXKHON (ha3e, UCIIONB3YEMOt JIsl aHANIM3a.

XpomaTorpadgudeckoe onpesieNieHHe MPOBOAUTCSA ¢ MOMOIIBIO CIIEKTPOdo-
TOMETPHUYECKOr0 MEeTEKTOpa Mpy JJUHE BOIHBI 254 HM. PazmeneHue skcTpakTa
BBITIOJNIHAETCS Ha KOMOHKE C18 B HM30KpaTHYECKOM peXHUMeE JIIIOUPOBAHHS CO
ckopocTeio 1 Mi/MuH. O61mee BpeMst xpoMaTorpaduveckoro aHanusa 15 MuHyT.

(Z.-j. Chen et al. Simultaneous determination of valproic acid and 2-propyl-4-
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pentenoic acid for the prediction of clinical adverse effects in Chinese patients
with epilepsy» Seizure 21 (2012) 110-117). JIuneHHOCT MeTOAA MOATBEPKIE-
Ha B JHana3oHe KoHUeHTpauui ot 5 no 200 mxr/mn. IlpoBenena Banupanms
OHMOaHATUTHYECKOTO METO/A.

HepnocraTtkoM yka3aHHOroO MeToja SBJISETCS €ro NPUMEHUMOCTE K OTpaHM-
YEeHHOMY KpYTy GHOJIOTHYECKUX XUAKOCTEH ([T0Ka3aHa IIPHMEHUMOCTD TOJIBKO K
IiasMe KposH). MeToauka NOAroTOBKH o6 K aHaiM3y B paMKax IpeNloKeH-
HOT0 MeToJa MPOJIOJDKHUTENIBHA M JOCTATOYHO CJIOXHA. JlaHHbIH croco6 Henpu-
TOJICH Ul OINpeNeNICHHs BABIPOATOB B CIIOHE K3-3a HENOCTATOYHOM YYBCTBU-
TenbHOCTH. Crioco6 TpaBMaTH4eH U3-3a HEOOXOMMMOCTH 3a60pa BEHO3HOM Kpo-
BU METOIOM (py1eGOTOMUH.

HsBecten cnoco6, npemnoxenusiii D. Wen et al. (D. Wen et al. Journal of
Pharmaceutical and Biomedical Analysis 149 (2018) 448-456). ABTops! npes-
JaraloT Hcmonks3oBaHMe Metona BIOXX compsbkeHHOro ¢ TaHmemMHON Macc-
crekrpoMerpuert (BOXKX-MC/MC) mns onpepeneHus BabIPOEBOH KUCIOTH U
€€ OCHOBHBIX METa0O0JIMTOB.

Jis poBeieH s MCCIeR0BaHus pou3BoauTes 3a60p 100 MK GHONOrHYe-
CKOM JXMAKOCTH (IU1a3Mbl KpoBH). IIpoBeleHHe MOATOTOBKU MpPO6 K aHAIM3y
BKIIOYaeT B ceOs 3Tal XKHAKOCTHONW IKCTPAKUWK STHIIALIETATOM, YIapHBaHHE
TOJy4€HHOTO 9KCTPAKTa B CUCTEME YNapUBaHUS/KOHLIEHTPUPOBAHUSA pod B TO-
K€ MHEPTHOIO rasa H IOCJIEAYIOIlEE IepepacTBOPEHHE CYyXOro OCTaTKa B IIO-
IOBUXHOM (daze.

Onpenenenue BalbIPOEBOM KUCIOTH MPOU3BOJUTCA B PEXUME MOHHTO-
pHHIa BbIOpaHHBIX peakUMH NpH perucrpanuu creurdudsoro nepexona (SRM,
Selected Reaction Monitoring).

ABTOpEI COOOINAIOT 00 yCHEIHON BATHAALMY OHOAHAMTHIECKOTO METOIA
C KOHUEHTPAallMOHHBIM [HAIa30HOM Uil BAJIBIIPOEBOM KHCIOTHI OT 1 mo 200
MKr/mit. O61iee BpeMsi BEITIOJHEHHS] XpOMATOrpapUuecKOro aHaIN3a COCTaBISET

2 MUHYTEL.



I'maBHBIM HEZOCTAaTKOM 3TOr0 METOZa SIBJISETCS TO, YTO HAaHHBIA CIocob
MOXXHO HCIIOJIb30BaTh i1 ONpEJeNeHUs Ui BaJIbIIPOEBOH KHCIIOTBI TOJBKO B
m1asMe KpoBU. ABTOPBI HE 3asBISIOT O MPUMEHHMOCTH METOAA K BEITIOJHEHUIO
OIpelie]IEHHs U3 APYTUX OHoNoruyeckux xxuakocrei. Taxike MeToq xapakTepu-
3yeTcs CPaBHHMTENIBHO CJIOXKHOM METOAMKOH IOATOTOBKH MpoO K aHamu3y, a
HIDKHUAH TpefeNn KOJIHYECTBEHHOIO ONIpeeNIeHHs BaJbIPOE€BOH KHUCIOTHI CO-
CTaBJseT 1 MKI/MJI, 4ero HeIOCTaTOYHO JUIs BBHITIOJHEHHS ONpeAeIeHHUs U3 CII0-
HBL.

Haunbonee 6nu3kuM K mnpeaniaraeMoMy sIBISIETCS CIOCOO oOmnpenesieHus
BAJIBIIPOEBON KHMCIIOTBI B OHOJOrMYECKUX KHUIKOCTSIX METOJOM BBICOKO 3 dek-
THBHOHM >XUJAKOCTHON XpoMatorpa@uu co crnekTpohoTOMEeTpUYECKHUM IETEKTH-
poBaHMEM pesyJbTaTa B yibTpaduoneroBoil obnactu crekrpa (BOXX-Y®) u
NpPeSKOTIOHOYHON AepuBaTH3anueil ¢peHanun 6pomunoM. B ocHOBe Merona Je-
XHT ONpe/IeNICHHE BaJIbIIPOEBON KUCJIOTH! B IIJIa3M€ KPOBHU U CIFOHE MOCHE Mpo-
BelleHUs TBeproda3Hol skcTpakimu Ha kapTpumkax C18 ¢ mocienyromeit ne-
puBaTH3anMell QeHauun OpoMHIOM, paslelieHHEM B pexHMe OOpalleHHO-
dazoBoii xpomaTorpaduu Ha konoHkax Cl6 u CrieKTpohOTOMETPHUECKUM Je-
TeKTHpoBaHUEM. [ig onpenenenus uenoib3yroT 0,5 Mi1 GHOIOTHYEeCKOH KHIKO-
CTH, a 3asBJICHHAs YyBCTBUTEJIBLHOCTh MeTo/a cocTaBisieT 10 Hr/mn (nipenen ne-
TekTpoBaHus). ([ytoB A.A. Knunuueckas dapmakokuHeruka, 1(2), 2005, 34-
37.)

Cnocob umeer cienyromuye HeIOCTATKU: JOCTATOYHO CIIOXHAs METOAUKA
IPOOOMOArOTOBKH, C TPYJOM peaii3yeMas B KIHHHYECKOH jaboparopuu Ipu
MPOBEACHUH PYTHHHOIO OIPEJCNICHUS, XapaKTepU3yIOIasics IPOBEJIeHHEM Jie-
pPUBATU3AIMH U UCII0JL30BaHHUEM HE paclpOCTPaHEHHBIX THIIOB XpoMaTtorpadu-
yeckux KonoHok (C16). Taxxe cienyeT OTMETHTH CPaBHHTEIBHO HU3KYIO 4YyB-
CTBUTEIBHOCTE CIOCOOa. ABTOpHI IpEANaraloT UCHOJIB30BaTh OHOJOTHYECKYIO
kuAKocTh B KonuyecTBe 0,5 mul. bronoruyeckas XUAKOCTh KOHLEHTPUPYETCS
no obbpéma 100 MKJI, mpenenpHO NeTEKTHpyeMasi KOHLEHTPALHs BaJIbIPOEBOM

KHUCJIOTHI cocTaBisgeT 10 Hr/mi. CHC,I[yCT OTMETHUTH, UYTO MJId HAAC)KHOI'O BBIIIOJI-
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HEHHUS KOJMYECTBEHHOI'0 ONPENEICHUS HeOOX0AUMO OBECIIeUnTh COOTHOLICHHE
CHTHAJI/IyM He MeHee 5 I caMOM HH3KON KOHIIEHTPaLHU U3 BCEro HCIIOJIB3Y-
eMOro KOHILIEHTPAllMOHHOI'O [HAala3oHa, TOTAa KaK aBTOPEI 3asBISIOT O COOTHO-
LICHHWH HA yPOBHE 3, YTO COOTBETCTBYET NpEeely JETEKTHPOBAHHUS, HO HE MOXKET
CYMTATECS HHOKHUM IIPEIEIIOM KOJUYECTBEHHOTO ONpEETIECHHUS.

TpeGyempiit 06BEM GHOIOrHIECKON KHUAKOCTH (ILIA3MBI KpOBHU) IJISl BHI-
TIONTHEHUS! OTIPENICTIEHMS B paMKax MeToza coctasnseT 0,5 M, 4To o6yciaBiiBa-
€T HeOOXOMMMOCTb 0TOOpa y MAlMEHTa 110 MeHbluel Mepe | MJT BEHO3HOI KPOBH.
Taxum obpasom, npouenlypa sSBIS€TCS HHBA3UBHOM U TpeGyeT cbopa GospiIoro
KOJIMYECTBA BEHO3HON KPOBH.

3agaya HM300peTeHHs — paclIMpeHHe apceHala CII0CO6OB OnpeneseHUs
BAJILIIPOEBON KUCIOTHI B GHONOTMYECKHX JKUAKOCTAX JUIS JIEKApCTBEHHOIO MO-
HUTOPHHIa, PACIUMPEHHE IEPETHs], HCIOIb3yEMBIX IJIs ONpeeNeH s BalblIpoe-
BOH KHCIIOTHI, GHONIOTMYECKUX JKUIOKOCTEH, YIpOIIeHHe Croco6a, MOBBILIEHHE
HyBCTBUTEJIBHOCTH, YMEHBLICHHE TPAaBMaTHYHOCTH CIIOCO0a, COKpalleHHe Bpe-
MEHH OIpeJIeIeH s, IIOBBIILIEHHE NOCTYITHOCTH CIIoco0a.

TexHHYeCKUH pe3yNbTaT JOCTHraeTes TeM, YTO VISl ONpeaesIeHH s BaJIBIIPO-
€BOH KHCJIOTBI 6€pyT GHONOTHYECKYIO KUAKOCTD - IIa3My KposH (50 MKJI), HJTH
cmoHy (100 M), WM KaIMIISPHYIO KPOBb, OTOGPAHHYIO METOLOM «CyXoro
TATHAY, ATMKBOTOM JUIsL KOTOPOTO SIBJIAETCS CTAHAAPTHBIA AMCK AUAMETPOM 3,2
MM, BBIKOJIOTBIM M3 MTHA KPOBH Ha CTAaHAApTHOM GiaHKe 1ist 0T60pa CyXuX IIsi-
TeH KpoBd (Whatman903 wuiu aHanorvuHelil, SKBUBAIEHT OGBEMHON ATHKBOTHI
1,6 + 0,4 mxn (o nanseM Erandi Hewawasam et all. «Estimation of the volume
of blood in a small disc punched from a dried blood spot card, European Jour-
nal of Lipid Science and Technology, 2017, 120(3):1700362, doi:
10.1002/¢j1t.201700362).

K uccnenyemoii 6uonornyeckol ®UAKOCTH H0GaBisioT 600 MK all€TOHUT-
puia, NepeMeNnBaOT Ha MpOoOUPOYHOM BopTekce mpu 1500 06/MHUH B TeueHuHe

60 cexynn. 3atem npo6y ueHtpudyrupyrot npu 6000 06/MuH. B Teuerue 60 cex.




500 MKJI OpraHH4ecKOro KCTpPaKTa MEPEeHOCST B XPOMATOrpadHuecKyio BUAILY
IUIs BBITIOJTHEHUS aHAJIM3a.

Xpomarorpaudeckoe MCCIeNOBaHHE MPOBOAAT, HCIONB3YsS KOJNOHKY C
obpauieHHol dasoit ¢ copbentom C18, mmuuoi 70-100 MM, BHYTpEHHHM ua-
MeTpoM 2,1-2,5 MM mipy nocTossHHO# Temnepatype 40 °C. TToasuxHyo ha3sy mo-
Jal0T B U30KPATUYECKOM PEXUME CO CKOPOCThIO 0,45 MII/MUH. TIPH ITOCTOSHHOH
Temneparype 40 °C. CoctaB noaBMXHOH (a3bl: CMeCh ¢ 06BEMHBIM COOTHOIIE-
HHEM KOMIOHEHTOB (60:40) aueronutpun : Boma. O6beM HHXXEKIHH — 5 MKIL.
Perucrpanuro xomnoneHToB cMecu npoBoaar B SIM-SIM (SRM, «Selected Re-
action Monitoring» nnu «Single Ion Monitoring» mist mepBoro u TpeThero KBaj-
pyrnojel Macc-CIeKTPOMETPUYECKOTO NETEKTOpa) PeXXHMeE 10 HOHY C Macco-
3apSAHBIM YHCIOM (m/z) 142,95. PacueT KOHEYHON KOHIEHTPALUH BaJIbIIPOEBOit
KACJIOTBHI BBINOJHAIOT 10 3HAYEHHMIO ILUIOWAJH XpOMaTorpad)uueckoro nukKa Ha
XpoMarorpaMmMe CyMMapHOTO HOHHOIO Toka B pexxume SIM-SIM | metonom a6-
COJIIOTHOH I'paJlyHpPOBKH.

ConocTaBuTeNbHEIM aHANH3 C IPOTOTUIIOM TMOKAa3aj, YTO IIpeiaraeMblil
croco0 OTIMYAeTCs OT M3BECTHOIO TeM, YTO K HCCIENYeMOH GHONOrHYecKoi
KUAKoCTH (K 100 MK CIIOHBI, MM K 50 MKJI IL1a3Mbl KPOBH, MIIM K KaIHJLISD-
HOH KpOBH, OTOOpaHHON METOIOM «CyXOro msTHa» Ha 6ymare Whatman 903 B
BUZIC NHMCKa AHaMeTpoM 3,2 MM) noGaBnsroT 600 MK aleTOHHTPUIIA, Iepeme-
IHUBAIOT Ha BopTekce mpu 1500 06/MuH B TeyeHne 60 cekyH, Ocie 4ero npoby
ueHTpudyrupytor npu 6000 o6/Mun B TeueHue 60 cex. 3aTem 500 MK OpraHu-
YECKOTO CJI0si (IKCTPAKTa) MEPEHOCAT B BUANLY AJISl BBHIIOJHEHHS XpOMaTorpadu-
YECKOro ucciaeoBaHus. Xpomarorpadhuyeckoe pasaeseHne NPOBOAAT HCIOJNb-
3ysl KOJNOHKH ¢ copbentom C18, mmuHoit 70-100 MM, BHYTPEHHHMM JHAMETPOM
2,1-2,5 MM 1ipu mocTosHHOM Temnepatype 40 °C. ITogBmxHYI0 a3y MOKaoOT B
M30KPATHYECKOM pexHMe co ckopocTeio 0,45 mn/muH. CoctaB moaBwxHON da-
3bl: CMECh ¢ OOBEMHBIM COOTHOIIEHHEM KOMIIOHEHTOB (60:40) aleTOHMTpUI :
Bozia. O0BbeM MHXKEKIUU — 5 MKJI. PerucTpauuro KOMIIOHEHTOB CMECH TTPOBOJIST

B SIM-SIM pexume no noHy 142,95. Brmonsenne pacyeTa KOHEYHON KOHLEH-
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TPaUM{ BaNBIIPOCBOH KHCIIOTHI BHIMOJHSAIOT MO 3HAYCHHUIO IUIOMIAAH XPOMATO-
rpadu4ecKOro MuKa Ha XpOMaTOrpaMMe CyMMapHOTO HOHHOTO TOKA B PEXHMe
SIM-SIM, mMeTonoM abCONFOTHOMN IpaTyHPOBKH.

Takum oOpasoM, mpezanaraeMoe TEXHHYECKOE PEIIEHHE COOTBETCTBYET
KPUTEPHIO N300peTeHUsI «HOBU3HA.

AHanu3 NaTeHTHOH W Hay4YHO-TEXHWYECKOM JIUTepaTyphl IIOKa3ajl, HTO
peajaraéMblil Crioco0 OTIMYAETCS HE TOJBKO OT IPOTOTHIIA, HO U OT APYTHX
TEXHMYECKHX PEIICHWH B HaHHOW M CMEXHBIX 00nacTsx. Tak aBTopamMu He
HalJIeH CrIoCo0 OIpezieNeHns BalblIpOeBOil KUCIOTHl B GHOTOTHYECKHUX JKHIKO-
CTAX JUIS JIEKAPCTBEHHOT'O MOHMTODHHIA, KOTOPBIH BKIIOYA OBl MpefjiaraeMble
PeXHMBI. A UIMEHHO NpeylaraeMble PeXXHMBI [03BOJISIIO PELIUTH OCTABICHHYIO
3a/jauy — pa3paboTaTh TOYHBIH, BBICOKOUYBCTBHTE/bHBIN, NOCTYNHEIN, HEe Tpe-
Oyrowmit cnoxHo# mpoGOIoAroTOBKY CrI0CO6 OMpesieNeH s BaIbIPOEBOi KHC-
JIOTHI B IJIa3M€ BEHO3HOM KpOBH, KalMIUIIPHOH KpoOBH, citoHe. [Ipeanaraemsiii
Croco6 IO3BONSET ONPEeNATh BAIBIPOEBYIO KUCIOTY B KAITHIUIAPHON KDPOBH.
Hu 17151 omHOTO M3 M3BECTHBIX METOJOB TAKOH BOSMOXKHOCTH He 3asBiieH0. Mc-
TI0JIb30BaHHE KATWIISPHON KPOBH, OTOOPaHHONH METOOM «CYXOro ISTHa», M03-
BOJIET YIIPOCTUTH XpaHeHHe Npod W Jerko TPaHCIOPTHUPOBATH HX, YTO OTKPHI-
BaeT BO3MOXXHOCTb IIPOBEJICHHS yAAJIEHHOTO JIEKAPCTBEHHOIO MOHUTOPHHTA.

B npennaraemom cnocoGe At ompeneneHus BalbIPOEBOH KHUCIOTHI B Ka-
4ecTBe OHOJIOTMYECKOH KMIKOCTH MOXET MCIIONb30BaThCs KalMILIAPHAS KPOBb,
OTOOpaHHasi METOZIOM «CYXOTO IITHa», WK CIIOHA, YTO JelaeT 3a60p GHONOrH-
4eCKOH KHIKOCTH MaJOMHBA3MBHBIM (B cliydae «CyXOTro MSATHA» KaNWUISPHOM
KPOBH) MJIM HEMHBA3UBHEIM (B Cllydae HCIIOMB30BAHHs! cironsl). [Ipocras mpo-
60M0ArOTOBKA CBOMUT BEPOSITHOCT NOTPEIHOCTeH K MEHHMYMY, 9TO [OBBILIA-
€T TOYHOCTh ompeneneHus. Crocod xapakTepusyeTcss MOTPeGHOCTHIO B MEHb-
IIEM KOJIMYECTBE OHONOTMYECKOH KUIKOCTH, B TOM YHCJIE W BEHO3HOH KPOBH,
4TO MO3BOJIAECT MPHMEHSTE CIIOCOO K IpyNNaM MalMeHTOB PaslIYHOrO BO3PAcTa

(1eTH, B TOM YHCIIe HOBOPOK/ICHHEIE).



Bpemst ananusa ogHoM npoGbl cokparieHo 10 4 MUHYT (2,5 MHHYTEHI — BbI-
TIOJIHEHHE MPOOOIIOATOTOBKH, U 1,5 MHHYTBI — XpoMarorpaduueckoe HCCIemo-
BaHUe).

IIpennaraemoe TeXHHUYECKOE pEIIeHHEe MOXXET OBITH HMCITOJNB30BAHO B KIIH-
HHYECKHX J1abOpaTOPHsAX, YKOMILUIEKTOBAaHHBIX COOTBETCTBYIOIIUM OGOpYHOBa-
HUEM.

Taxum oOpasom, npeiiaraeMoe TEXHHYECKOE PELIEHHE COOTBETCTBYET
KPUTEPHIM «HM300pETaTENbCKUI YPOBEHbY U KIPOMBILLIEHHAs IPHMEHUMOCTEY.

Cnioco6 ocyiecTBiseTcs ClIeAyOMnM 00pa3oM:

Jlist onpeneneHus BaabIPOEBOH KUCIOTHI HCIIONB30BAJIM IJ1a3My BEHO3HOM
KpOBH, KallWJUIIPHYIO KPOBb U3 Najblia, OTOOPaHHYIO METOJOM «CYXOrO IATHAY
(«cyxoe MATHOY), CIOHY.

3a60p BEHO3HOH KPOBM OCYILIECTBILSUTH METOAOM NPAMOM BEHENYHKIHH H3
KyOMTaNbHOM BEHBI C IOMOIIBIO BaKyyMHbIX crcteM BD Vacutainer ¢ K3DTA
(3-3aMemIeHHas KaiueBas COJIb 3TH/IECHIUAMUHTETPAAleTaTa) B KOJMYECTBE HE
meree 0,5 mi. Jlna nomydeHus mnasMbl oOpasibl KPOBU LEHTPH(YTHPOBAIM
nipu 3000 06./MuH B TeueHne 10 MUHYT ¢ OTHENIEHHEM ILIa3Mbl KPOBH, XPaHHB-
meifcs npu tremnepatype -20 °C 10 BEIIOIHEHHS MTpeIaraeMoro crocofa.

3a00p KpOBM METONOM «CYXOTO IISITHA» OCYLIECTBIISUICS IO CEAYIOIIEMY
IIPOTOKOJIy: MOCJe MPOKOJIa KOXKH Malbla CTePHIBHBIM JIAHIIETOM, IEPBYIO Kall-
IO KPOBH BBITHPAIA CTEPUJIBLHON Mapied. JloxkaaBmnCh GOPMHUPOBAHHS BTO-
poii GONBIIOH Kammy KpOBH, Clerka Kacaldch Kallld KPOBH LEHTPOM IIEPBOTO
Kpyra Ha QuIbTpoBanbHOM Gymare Whatman 903 (uiu aHanoru4Hoit) u 3amosn-
HAJM €ro C OJHOH CTOPOHEI (PHMIBTPOBANBHONW Oymard (KapToukw, ONaHKa) ¢
nepsoro pa3sa. [locie 3anonHenys nepBoro kpyra Ha OJIaHKe 3allOJIHAIM BTOPOil
Kpyr ¢ nepBoro pasa. OUILTpOBaNbHbIE KapPTOUYKH BHICYLIMBAIH Ha BO3JyXE B
TedeHne | vaca 6e3 CONPUKOCHOBEHHS C JPYTMMH KapToukamu U 6e3 Bosgmeil-
CTBHA IIPSMOrO COJIHEYHOIO CBETA, KAPTOUKH YNAKOBBIBAUCH B CYXOW repMe-

TUYHBIA KOHTEWHED, Ile XpaHMIIUCh N0 aHalM3a IIPU TeMIepaType oT +2 [0 +8
°C



1Ipoby cimons! cobupanu B 1,5 MiI OIHMITHIEHOBYIO POGHPKY B 0GbeMe
He MeHee 0,5 mu1 6e3 npoBeieH s JOTIOMHUTENbHBIX MaHUITY ISIMH HIIH HHALIUH-
poBanHs CIOHOOTAeNeHHs. [IpoOMpKy repMeTHYHO 3aKphIBAM CTEPUIBHOM
KPBILIKOW, XpaHuIK Npu TeMiepatype -20 °C 10 nposeneHus aHan3a.

Hccnenyemyro GHONOTHYECKYIO XKHIKOCTh [OMEIIAM B KOHHYECKYIO TIPO-
Oupky Tuna snmeHnopd Ha 1,5 mir. TIpu HCHONB30BaHMY [UIS aHAIM3A IUIA3MBI
KPOBH, aluKBOTa cocTaBiseT 50 Mk mnasmsel. [Tpu ncnosnb3oBaHuK Kanmusuisp-
HOHM KpPOBH, OTOOPaHHON METOJOM «CyXOro ISTHa», aIMKBOTOH SBISETCS CTaH-
JApTHBIA JUCK NHAaMeTpoM 3,2 MM, BHIKOJIOTBIM M3 ISATHA KPOBM Ha Oymare
Whatman903 unu ananorudHoi (9KBUBaNeHT 06BEMHON amMKBOTH 1,6 + 0.4
MKJ 1o faHHbIM Erandi Hewawasam et all. «Estimation of the volume of blood
in a small disc punched from a dried blood spot card», European Journal of Lipid
Science and Technology, 2017, 120(3):1700362, doi: 10.1002/¢j1t.201700362).

I1pu ucronbp30BaHUH CIIOHBI ATUKBOTA cOCTaBIsAeT 100 MKII CITFOHBI.

K anukBoTe mccienyemoi 6M0NM0ru4eckoil )XUIKoCcTH 106asisior 600 M
alETOHUTPUIIA, NPOOUPKY TOMENIIOT B MPOOGUPOUYHBIA BOPTEKC U Mpoly mepe-
memuBatoT npu 1500 06/mMuH. B TeyeHne 60 cexyHn (BpeMsi SKCTPAKIMH JOJDK-
HO CTPOTO BBIACPIKUBATHCA VIS [TAPAJUIENBHBIX Mpob). 3aTeM npoGHpKy ¢ mpo-
6oi nenTpudyrupyior npu 6000 06/MuH. B Tederue 60 cex. 500 MK opraHuye-
CKOr0 3KCTpaKTa NEPEHOCSAT B BHAy IUIA BBIIOIHEHHS XPOMATOrpadM4ecKoro
YICCIIEIOBAHHS.

JU1s1 BBITIOJIHEHHS XPOMATOrpahUIeCKOro HCCIE0BaHHs HCTIONB3YIOT JKH/I-
KOCTHBI XpOMAaTO-MacC CIEKTPOMETD ¢ paspelieHueM He meHee 0,5 Jla u pao-
YUM JIHANa30HoOM onpezessieMbix Mace 10 1500 Jla ¢ BO3MOXKHOCTBIO perucTpa-
WK OTPHLIATEIBHBIX HOHOB. Macc criekTpoMmeTp ObUT YKOMIUIEKTOBAH BBICOKO-
3(QQEKTUBHON XUIKOCTHON XpomaTtorpaduyeckoit cHCTEMOM ¢ paGoduM naBie-
HUueM 110 40 MIla, KOJIOHOYHBIM TEPMOCTATOM M BO3MOIKHOCTBIO aBTOMATHYE-

CKoro BBoza po6s! (Tabmuma 1).
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Tabnuua

1.

bazoBble rapaMeTphl 060pyI0BaHUs, HCIIONB3yEMbIE TIPH OCYIECTBICHAH

npeajiiaracMoro crocoba

Parameter (mapameTtpsi)

Value (BenuunHa)

B2XX cucrema
Copbenrt C18,

Kosnonka anuHa 70-100 MM, BHyTpeHHUI nuameTtp 2,1-

2,5 MM
Tun xononku no USP L1
IloxBuwxHas daza 60:40 (MeCN:H,0)
CkopocTs oToKa 0.45 mn/mun
Temmepatypa KOJIOHKH 40 °C
O6B&M BBOIUMO# MPOOEI

5 MKJ

(O6pemM HHKEKIMH)

Macc-cnektpomerp

Operating mode (mossip-

HOCTb)

Negative (perucrpaius aHHOHOB)

Pazpemienne kBaapynonsHoi

Unit (toHHT)

CHCTEMEI
LleneBas Macca s GuibTpa

¢ P 142.95
Q1
Lenesas Macca ais punsTpa

busTp 142.95
Q3
OHeprus coynapeHus 0B

Cnoco6 rpagyupoBku

A6conmoTHas rpagyupoBKa (BHEIHU CTaH-

napr)

Pacuer xoHeuyHOM KOHIICH~

Tpauuu

ITo ruromanu xpoMarorpahuyecKoro nruka

11



Perucrpaumio BanenpoeBoit kuciotsl nposogwid B SIM-SIM (SRM, «Selected

Reaction Monitoring» mmu «Single Ion Monitoring» mjis nepBOro W TPETHEroO

KBaﬂpyHOHeﬁ MacC-ClICKTPOMETPUYECKOTI'O ,ueTeKTopa) PEXUME 110 HOHY C Mac-

co-3apsiAHBIM yucioM (m/z) 142,95.

Hcrounnk noHu3auuu pabotan B pexxume rubpuaHodt nonusauuud DUIS (ru-

OpHIHBIA THII HOHHOTO UCTOYHHKA C HCIIOJb30BaHHEM OQHOBPEMEHHON HOHK3a-

LMY METOJOM IEKTPOCIPEH U KOPOHAPHBIM pa3psaoM), Hanpspkerue ESI - 4000

B, nanpsxenue DUIS Corona Needle - 4500 B pexum Negative. Temnepatypa

nonHoro ucrounuka 300 °C. ITorok HarpeBaTenbHOro rasa 10 1/MHH, HOTOK ra-

3a-pacOblIuTeNs 2 J/MUH, OTOK rasza-ocywmutens 10 ji/MHH, TemmnepaTypa Ju-

HuH aeconbBatanuu 250 °C (1ab. 2).

Tabnuna

ITapameTps! feTeKTOpa U KBapYHNOJIbHOM CHCTEMEI

2.

Parameter

(mapameTpsr)

Channel

(kaHa)

Value (BenuunHa)

Operating mode (TTOJIIPHOCTD)

142,95 > 142,95

Negative (peructpa-

L[{sl aHOHOB)

Pause time (3amepikka Mexmy

KaHaJIaMH )

142,95 > 142,95

5 Mcex.

Dwell time (BpeMs peructpamnuu

KaHaja)

142,95 > 142,95

50 Mcex.

Mass resolution of Q1&Q3
(pa3perieHye KBaApyOJILHOM

CUCTEMBI )

142,95 > 142,95

Unit (roHHUT)

Cone voltage

142,95 > 142,95 15.0B
(TpaHcepHBII MOTEHITHAN)
Collision energy

142,95 > 142,95 0B
(Oueprus coynapeHus)
Q3 voltage 142,95 > 142,95 27B
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Parameter Channel
Value (Benuuuna)
(mrapameTpsr) (xaHai)

(Pa6Gounii moTeHIHaN TpeTHETO

KBaApYTIOJIs)

VneHTuduKanuio BalbIpoeBOi KUCIOTH! IIPOM3BOLMIM 110 BPEMEHHM yiep-
KHBaHUS U CIIEKTPAILHO, COTIOCTABNIAS PE3YNBTATHI, MOJIyIeHHBIE I Kalubpo-
BOYHBIX CTaHAapPTOB M XpOMAaTOTpPaMMBI HEM3BECTHBIX 06pasLoB. Pacuer koHeu-
HOM KOHLIEHTpALMH BaJIbIIPOSBOI KUCIOTH BBINONHSIN 110 3HAYEHHIO ILIOMAIH
XpOMAaTOrpapuyecKoro MuKa Ha XpOMaTOrpaMMe CyMMapHOTO HOHHOTO TOKA B
pexume SIM-SIM (SRM), meTonoM aGeomoTHOM rpaxynpoBku. I panyupoBoOY-
Hasl 3aBUCUMOCTE CTPOMJIACh /IS KaXKIA0TO aHATUTHYECKOTO LUKIA C HCIOJB30-
BaHHEM CBEXEIIPUTOTOBJICHHBIX KaJMOPOBOYHBIX 0Opa3loB B GHOIOTHYECKOM
Martepuale, He COIep KalleM BalblPOeBOi KMCIOTHI.

KoHTponb TOuHOCTH aHamM3a OCYIECTBASIM 1O OGPATHO PACCUMTAHHBIM
KOHLIEHTpallUAM BaJIbIIPOEBOM KHMCIOTHI B KATHOPOBOYHEIX 06pa3Lax.

Ilpu anpoGauum Metona NpH MOCTPOEHHH KAIMGPOBOYHOW 3aBHCHMOCTH
ANl CIFOHBI IOJTYYEHBI ClIeMYIOLHe NapaMeTphl 00PaTHOro pacyeTa KOHLEHTpa-
UMM BATLIPOEBOM KHUCIOTHI U TOYHOCTH onpeaenenus (Tabmuma 3).

Tabmuua 3.

Pesynbratel o6paTHOro pacyera kanubpoBOYHEIX 0OGPa3LIOB Ipo0 CITFOHBI

Msmepennas | HomunaneHas
Howmep xanu6-

KOHIIEHTpa- KOHIIEHTpa- Tou-
POBOYHOM TOY- [Tpumeuanue
uus B o0pa3- | uus B o6pas- | HOCTb, %
KH
11e, HI/Mi1 1le, HI/MII
CLB 1 1,000 1 100,0 -
Touka He
CLB2 3,059 10 30,6 HCITIOJIb30Ba-

JIach IS
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pacuera
CLB3 49,716 50 99,4 -
CLB 4 94,427 100 94,4 -
CLB 5 306,511 300 102,2 -
CLB 6 542,784 500 108,6 -
CLB 7 948,377 1000 94,8 -
CLB 8 3013,917 3000 100,5 -

Koaddurment koppensauu r=0,999

Kosbdnuuent gerepmunanyuu
r’=0,997

Kax BHIHO M3 JaHHBIX TaGNMIEI 3, TOYHOCTH ONpeneneHus (H3MepeHHs) KOH-

UCHTPALWK BANBIIPOEBOM KHCIOTHI B KATHOPOBOYHEIX 06pasiiax IpH 06paTHOM

pacuere BapeupyeT oT 94,4 no 108,6 %. Kosdduunent nerepMunanuu xanu6-

POBOYHO¥ 3aBUCUMOCTH IpeBbituaet 0,98 u cocrapiuser 0,997,

IIpu anpobamuu MeTona NpU NMOCTPOSHHH KaTHGPOBOYHON 3aBHCHMOCTH

AJIs TUIa3Mbl KPOBH ITOJTyYE€HBI CICAYIOIIHE MapaMeTpPhbl O6paTHOF O pacyera KOH-

LeHTpaUunK BANIBIIPOEBOH KUCIIOTBI U TOYHOCTH onpenenenus (Tabauna 4).

Tabnuua 4.

Pesynbrater 06paTHOro pacuera Kanu6poBOYHEIX 06PA3LIOB po0 I1a3sMbl KPOBH

HN3mepennas | HomuHanbHas
Homep xanmu6-
KOHIICHTPAIMs | KOHUEHTpalus | TOYHOCTS,
POBOYHOH TOY- Ilpumeuanue
B o0Opasie, B oOpasiie, %
KH
MKT/MII MKI/MJI
CLB 1 0,311 0,3 103,6 -
CLB 2 0,465 0,5 93,0 -
CLB 3 1,015 1 101,5 -
CLB 4 10,617 10 106,2 -
CLBS 28,835 30 96,1 -
CLB 6 47,235 50 94,5 -
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CLB 7

107,946

100

107,9

CLB 8

198,567

200

99,3

Koaddbunuent xoppemnsumu r=0,998

Koaddunuent nerepmunarnuu
r’=0,992

Kax BuiHO M3 NaHHBIX TabaMUBI 4, TOYHOCTH ONpeneieHHs (M3MepeHHUs) KOH-

LEHTPallMy BaJbIIPOCBOM KHUCIIOTE B KaMMOPOBOYHBIX 00pasiax Ipu o6paTHOM

pacuete Bapbupyet ot 93,0 1o 107,9 %. Kosdduuuent nerepmunanum xaaub-

POBOYHO# 3aBHcHMOCTH npeBsinaet 0,98 u cocrasnsger 0,992.

IIpu anpoGauuu MeTona IpH MOCTPOEHUM KaIMOPOBOYHOH 3aBHCHMOCTH

JJ1A KaHHHH}IpHOﬁ KpPOBH, OTO6paHHOﬁ MCTOJIOM «CyXOro IsTHa», MOJYYCHBI

Cleyrolmue napaMeTpsl 00paTHOTO pacueTa KOHLEHTPAIMU BajbIIPOEBOH KHC-

JIOTBI ¥ TOYHOCTH ompeneneHus (Tabnuua 5).

Tabnuna 5.

Pesynbrarthl 06paTtHOro pacuera KanuGpOBOYHEIX 06Pa3LOB MPos

KaIMJUIIPHOM KPOBH, OTOOpaHHOU METOIOM «CYyXOTro MATHAaY

W3mepennass | HomuHansHas
Howmep xanu6-
KOHLIEHTpALMs | KOHLEeHTpauus | TOYHOCT,
POBOYHOI1 TOU- IIpumedanue
B o0pasue, B o0pasite, %
KH
MKI/MJT MKT/MJI

CLB 3 1,000 1 100 -
CLB 4 10,042 10 100,4 -
CLB 5 29,643 30 98,8 -
CLB 6 50,488 50 101 -
CLB 7 99,832 100 99,8 -
CLB 8 200,001 200 100 -

Kosddumment xoppensipun r=0,999

Koaddunuent nerepmunaimu
r’=0,999
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Kak BHIHO U3 HaHHBIX TaGaMIBI 5, TOYHOCTH onpejeneHus (U3MEepeHuUs) KOH-
LCHTPALK BaJIIIPOEBOH KUCIOTHI B KaTHOPOBOYHEIX 06pasuax mpH oGpaTHOM
pacuere BapeupyeT oT 98,8 no 100,4 %. KosduumenT nerepmunanuu kammb-
poBOYHOMH 3aBrcuMOCTH npeBsiaet 0,98 u cocrapnser 0,999,

IIpH BHINOJIHEHUM ITOTOKOBOTO GHAIM3a B KAXIOM AHAIMTHYECKOM IHKIIE
obLiee KOMMIECTBO HEHYJIEBEIX KAIMOPOBOUHBIX TOYEK, S KOTOPBIX 00OpaTHEIMH
pacyeT KOHUEHTpauuu B mpobe naeT 3HadeHuwe ToyHOCTH 100 £ 15%, momkHO
COCTaBIIATE He MeHee 6. JUIs HIKHEro Mpefesia KOIMYECTBEHHOTO OMpeIeIeHUs
(HITKO) nomyckaetcs OTKIOHEHHe TouHOCTH 10 100 £ 20%.

JI71. KOHTPOJISL TOYHOCTH OTIPEJIENIEH S UCTIONB3YIOTCS HUCKYCCTBEHHO IpH-
FOTOBJICHHBIE KOHTPOJIbHBIE 00pasLbl ¢ TOYHO H3BECTHOM KOHIIEHTpalueil aHa-
JMTa Ui ONpeAC/ICHUs] TOYHOCTH aHalIM3a BHYTPH IIHTEIBHOTO aHATUTHYECKO-
ro nukia. TOYHOCT M3MEPEHHBIX 3HAYEHHH KOHIEHTPALHH Uls KOHTPOJIBHBIX
00pa3sUoB JOKHA HaXOMUTECS B CTAHAAPTHBIX mpexenax 100 + 15% oT HoMu-
HaJIbHBIX 3HAYECHHIA.

IIpumepsr:

IIpumep A. KOHTpONs TOYHOCTH MPOU3BOAUMEBIX H3MEPEHHH (onpenenenus
BaJILIIPOEBOH KHCJIOTHI MO MpeJJIaraeMoMy Crioco6y) BBIONHSIICS ¢ MCIONb30-
BaHUCM HCKYCCTBCHHO NPHUI'OTOBJIEHHBIX KOHTPOJBHEIX 0OpasLoB OHONOTHYE-
CKHX JXHIKOCTEH, CONepXKalluX U3BECTHBIE KONMYECTBA BANBIPOEBON KHCIOTEL.
J1s. IpUrOTOBNEHHS KOHTPOJBHBEIX OGPa3LOB HCIIONB30BANMCH GHONOTHYECKHIE
KHIKOCTH, OTOOpaHHEIE y NOOPOBOJIBLEB, HE NMPHHUMABIINX BaJILIIPOATHL: Iy~
TApOBaHHAasA CIIIOHA, [1a3Ma BEHO3HOU KPOBH, KalHJLUIAPHAsk KpOBb, 0TOGpaHHas
MeTOIOM «cyxoro mnATHa». KonrtponeHsele 06pasiel (KO) roroBmiucs Ha 4 KOH-
LeHTpalMOHHBIX ypoBHSX (Ha yposre HITKO, ¢ HU3KOM, cpemHeil ¥ BBICOKOM
KOHLIEHTPALUSIMK) U UCCIIENOBAIIMCh B XOJE KAXKIOrO AHAJIHTHYECKOTO LHKIA
KaK «HEU3BECTHBIE» IPOOEI.

Ilpy OUEHKe TOYHOCTH M BOCIPOH3BOAUMOCTH PE3yNbTaTOB, MOJTYYEHHBIX
TIpy OCYINECTBICHHM IPEANAaraeMoro crocoba (pe3ynbTaThl aHauu3a), JaHHBIE,

IIOJIYYEHHBIC IJIs COOTBETCTBYIOLINX KOHTPOJIBHBIX o6pa3u013, COIIOCTaBIISIIIUCH
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H TIPOU3BOAMIJIACH OLICHKA CPEeIHEro 3HAYSHMUS TOYHOCTH U KOS(b(bI/ILII/IeHTOB Ba-

pHaIH [TOJIyYeHHEIX PE3YJIbTaTOB.

TaK, IIpPA OLCHKE TOYHOCTU U BOCIIPOHU3BOAUMOCTH IJIsA Pa3HEBEIX KOHIICH-

TPALMOHHBIX YPOBHEH NPOU3BOAMIIM aHAIN3 6 NMpo6 Ha KaIOM KOHIEHTpAllH-

OHHOM YpOBHE (BCero 1o 24 npoOsl I KaXIOro TUMA GHONOTHYECKHUX JKUIKO-

cTeit). PesybTaThl OllEHKH TOYHOCTH H BOCIIPOM3BOAMMOCTH CHOCO6a IIPEACTaB-

JIeHBI B Ta0nuIe 6.

Tabmuua 6.

P €3YyJIbTAaThl OICHKH TOYHOCTH M BOCITPOU3BOAUMOCTH IpegjaracMoro criocoba

B U3y4aCMBIX OHOJIOTHYECKMX OOBEKTAX

Tun 06- HomunansHas Cpennee 3Haue- | Tounocts | Koadduiu-
pasua KOHLIEHTpAIUs HHE KOHILIeH- JUTS CEpHMH | eHT BapHa-
TpalWu AJIs ce- | U3 6 Mpo0, | LUH B CepHH
pun u3 6 npob % u3 6 npob, %
Cmrona

KO 1 Hr/mn 1,07 107,19 6,90

HIIKO

KO 3 Hr/mMn 3,29 109,79 5,56

HHU3K

KO 1200 Hr/mn 1288,90 107,41 4,57

CPEIH

KO BBIC 2800 ar/mn 2938,08 104,93 7,66

IIna3zma kpoBu

KO 0,3 MKr/mMn 0,29 96,50 8,39

HIIKO

KO 1,5 Mxr/mn 1,58 105,37 11,79

HM3K

KO 70 MKr/mn 67,56 96,52 10,25

CPEIH
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KO BBIC 170 MKr/mn 170,54 100,32 10,65
KanunnspHas KpoBb, 0TOOpaHHAsS METOAOM «CYXOT'O IISITHA»

KO 0,3 MKr/min 0,29 97,46 11,23
HITKO

KO 1,5 Mkr/mn 1,54 102,38 9,87
HU3K

KO 70 MKT/MI 65,07 92,96 6,94
CPEJJH

KO BBIC 170 mMxr/mn 167,34 98,44 8,90

rae: KO — xonTponeHslil o6pasen; HKITO — HikHUE mpenen KOJN4eCTBEHHOTO
onpenenenus; HWU3K — nuskas xonuentpauus; CPE/IH — cpenHsisi KoHIeHTpa-
nust; BBIC — Bricokast KOHIIEHTpauus

Kak BuaHO M3 maHHBIX TabIHLE! 6, [UIs BCEro KOHLIEHTPAMOHHOIO JUana-
30Ha IOJIy4eHa BBICOKass TOYHOCTh U BOCIIPOU3BOAUMOCTDH Pe3yJIbTATOB, IMOJTY-
YEHHBIX IIPH OCYIIECTBICHUH MpeaiaraeMoro crocoba.

Pe3ynpraTel ompeneneHrus TOYHOCTH W IMPEUHU3HOHHOCTH IIPeljiaraeMoro
criocoba COCTaBIISIOT: AJIS IUIA3Mbl KPOBHM TOYHOCTD OIpEAEIIEHUS BAPbUPYET OT
96,50 o 105,37 %, nperusuonHocTs OT 8,39 mo 11,79 %; ans mpo6 Karmuisp-
HOH KpOBH, OTOOpaHHONH METOOM «CYXOToO MATHA», TOYHOCTh OIpEeac/icHHs Ba-
peupyet oT 92,96 mo 102,38 %, a npeuusnonHocTh OT 6,94 no 11,23 %; mis
Ipo0 CIFOHBI TOYHOCTh ONpeneneHus coctaBmia ot 104,93 mo 109,79 %, a mpe-
LHU3UOHHOCTL OT 4,57 no 7,66. IlpuBeneHHble 3HAYCHMS IApaMeETPOB CIocoba
IIOJTHOCTBIO COOTBETCTBYIOT TPeOOBaHUSIM HOPMATUBHON JOKYMEHTALHH.

CornacHo TpebGoBaHMAM HOpMaTHBHOHN JokyMmeHTaluH («Guideline on bio-
analytical method validation», EMEA, 21 July 2011,
EMEA/CHMP/EWP/192217/2009) TOYHOCTH pe3y/bTAaTOB aHaiu3a JOJDKHA
HaxoauThes B mpenenax 85-115 % mis Bcex KOHﬁeHTpauHOHHLIX YpOBHEH, HC-
KIIIo4ast HHKHUH Ipefie)l konndecTBeHHoro onpenenenus (HITKO), ansa xoropo-

ro gomyckaercss oTkiIoHeHue 10 20 % (tounocts 80-120 %). IIpu atoM, K03¢-
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(GHULUHEHT BapHallMK pe3yJIbTaTOB aHAIHU3a JUId He MeHee 6 NapajulesIbHBIX H3Me-
peHuii He goinkeH npesbimath 20 % s HITKO u 15% nns ocTanbHBIX KOHIIEH-
TPallMOHHBIX YPOBHEH.

IIpumep Bb. JlobpoBonern (pecioHneHT Ne 5) mpuHsn npenapar [enakuH
XpoHo B mosupoBke 500 Mr, mocie 4ero caHbl OHOJOTMYECKUEe XUIKOCTHU:
I1a3Ma KpoBH (BEHO3Hasi KPOBb), CJIIOHA U KalWUISIpHas KPOBb OTOOpaHHas Me-
TOOM «CYXOTO ISITHa» («Cyxoe MSATHO») MO CIeAyIoLIel cxeMe: Touka oThopa
Nel cootBercTBOBana 1 wacy mocne nmpuema mnpemnapara, Touka Ne2 — 4 yacam
[10cJie NpUeMa npenapara, ¥ oIlpe/ielieHa KOHLEHTPpalUs BaJIbIIPOEBON KUCIIOTHI
10 IIpeJjiaraeMoMy crocooy.

Tabnuna 7.
KonnenTpanuu BajibnpoeBoii KHCJIOTHI B UCCIIELYEMBbIX

OHONOrMYeCKUX KHUIKOCTIX Y pecroraeHTa NS

W3mepeHHas KOHLIEHTpaLus
ITna3ma, «Cyxoe NnaTHOY, CrroHa,
[Nanuent ID Touxka MKTI/MJT MKT/MJI HI/MJT
VOL 5 Touka 1 9,746 11,185 246,306
Touxka 2 18,267 30,294 307,206

Kak BUAHO U3 AaHHBIX TaONMLBI 7, BO BCEX HUCCIEAYEMBIX OHOJIOTHYECKHX
XKHUAKOCTSIX ONPEAEIeTCs BaJIbIIpOEBas KUCIOTa, IPH 3TOM uepe3 4 yaca KOH-
LEHTpaLMs KUCIIOTHI MOBBIIIIAETCS BO BCeX Mpodax.

[TapameTpel KOHTPOJBHBIX OOpa3loB IS CEpHH, B PaMKaX KOTODOH BbI-
NOJTHSJICS aHAJIU3 3TOM NpoOEL:

Tabmuua 8.
Pe3ynpTaThl KOHTPOJISI TOYHOCTH U3MEPEHUH C ITOMOMIBIO KOHTPOJIBHBIX 00pas-

I0B 1 00CYX1aeMOT0 aHATMTHYECKOTO IIHKIIa (pecOHAEHT Ne5)

Tum obpasua | HomuHaneHas koH- | I3MepeHHoe 3HaueHne | TodHOCTS,

LEHTpaLus koHueHTpauuu KO %
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Cnrona
KO HITKO 1 Hr/mn 1,014 ar/mn 101,40
KO HMU3K 3 Hr/Mn 3,132 ur/mn 104,40
KO CPEJIH 1200 ur/mn 1212,48 Hr/Ma 101,04
KO BEIC 2800 Hr/Mn 2538,984 ur/mn 90,68
[Ina3ma xpoBu
KO HIIKO 0,3 MKr/mMn 0,270 Mxr/mn 90,00
KO HM3K 1,5 Mxr/mn 1,629 MKr/min 108,60
KO CPEJIH 70 MKr/Mn 71,102 MKr/Mi 101,57
KO BBIC 170 mMkr/mn 168,031 Mxr/mn 98,84
«Cyxoe naTHO»
KO HITKO 0,3 MKr/mn 0,326 MKI/MIJI 108,67
KO HM3K 1,5 MKI/Mn 1,365 MKIr/ma 91,00
KO CPEJIH 70 MKI/MII 66,340 MKr/ma 94,77
KO BBIC 170 Mxr/mn 154,859 Mxr/min 91,09

Kax BUIHO U3 HaHHBIX TaONULBI 8, pe3yNIbTaThl TOYHOCTH OTPEEICHUs KOHLIEH-
Tpauui BaJbIIPOCBON KHUCIOTHI B KOHTPOJBHBIX 00pa3slax COOTBETCTBYIOT Tpe-
O0oBaHUSIM HOPMATHBHOMN TOKYMEHTALIMH.

IIpumep B. Jlo6poBonen (pecongent Ne8) mpuHsu mpenapaTr Jlenakun
XpoHo B nosupoBke 500 Mr, mociie 4ero caaHel GHOJIOTHYECKHE XHIKOCTH II0
OIIMCAHHOM BRILIE cXeMe: TouKka oTOopa Nel - yepe3 1 yac mocie npuema mpera-
para, Touka Ne2 — yepe3 4 yaca nocie npuemMa npernapara, U onpejesieHa KOH-
LEHTpAalMs BAIBIIPOEBOI KHCIIOTHI 110 MpeiaraeMoMy Criocooy.

Tabauua 9.
KoHueHnTpauuy BajiblpoeBOH KUCIOTEI B HCCIIENYEMBIX

OUONIOTUYECKUX KHUIKOCTIX Y pecroHaeHTa N8

Konnenrpanus, MKr/mi

[Tammment 1D Touxka ITnazma CiroHa

«Cyxoe nmaTHO»
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VOL 8

Touxka 1

46,171

104,533

430,780

Touka 2

49,52

142,622

500,313

Kak BuaHO U3 DaHHBIX Ta6J'IHI.IBI 9, BaJIBITPOCBAast KHCJIOTa ONPCAC/ISACTCS BO

BCCX HUCCIIEAYCMBIX npo6ax KakK 4e€pe3 1 4Jac, TaK U 4epes 4 yaca mocine npueMma

JICKapCTBCHHOT'O IIp€rapara. HpH 9TOM HEpPE3 4 4aca KOHILICHTpalHusd nperiapara

BBIILIE, YeM depe3 1 gac mocie nprueMa JieKkapceTaa.

HapaMeTpBI KOHTPOJIBHBIX o6pa3n03 A CEPpHUH, B paMKax KOTOpOﬁ BBITIOJIHAJICSA

aHaJIU3 3TOU MPOOKI:

Tabmnuua 10.

Pe3ynbTaThl KOHTPOJISI TOYHOCTH U3MEPEHHH C TOMOIIBIO KOHTPOJIBHBIX 00pas-

OB 7151 00CyXAaeMoro aHaJIUTHYECKOro IUKIa (pecrioHAeHT Neg)

Tun obpazua HomunansHas W3mepeHHoe 3HayeHne | TOYHOCTS,
KOHIIEHTpaL s koHIeHTpauuu KO %
Cmona

KO HITKO 1 Hr/Mn 0,979 ar/mn 97,90

KO HHU3K 3 "r/mn 3,255 ur/mMn 108,50

KO CPEIH 1200 Hr/™Ma 1261,44 Hr/Mn 105,12

KO BBIC 2800 Hr/mx 3129,252 ur/mn 111,76
[Tna3zma kpoBu

KO HITKO 0,3 MKr/mMa 0,337 MKI/MI 112,33

KO HM3K 1,5 MKr/mn 1,232 MKr/mn 82,13

KO CPEJIH 70 MKT/MI 78,118 MKr/mn 111,60

KO BBIC 170 Mxr/mMn 140,486 MKr/mn 82,64
«Cyxoe nsSTHO»

KO HITKO 0,3 MKr/™Mi 0,284 mMxr/mi 94,67

KO HM3K 1,5 Mxr/mn 1,401 MKr/mn 93,40

KO CPEJIH 70 Mxr/mn 70,345 MKT/Mn 100,49

KO BBIC 170 MKr/mn 170,383 Mxr/min 100,23
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Kax BuIHO u3 JaHHBEIX Tabuuip! 10, pesynsTaTsl TOYHOCTH ONPEAEICHHs KOH-
LCHTPAlMid BAJBIIPOCBOM KHCJIOTBl B KOHTPOJBHBIX O0Opa3lax COOTBETCTBYIOT
TpeOOBaHUSIM HOPMATHBHOMU JOKYMEHTALHH.

IMpumep I'. lo6posonen (pecnonaeHT Nel) MpHHSI MpenapaT BaIbIPOEBOH
KHUCJIOTHI NIOJ] TOPTOBBEIM HauMeHOBaHHEM «JlemakuH XpoHO» B no3upoBke 500
MT, TIOCJIe Yero IpOBeIeH 3a00p OHMONOrMYEeCKUX >KUAKOCTEH IO ClieAyromen
cxeme: mpoba Nel - gepes 1 gac nocne nmpueMa npenapara, npoda Ne2 — criycrs 4
4aca MOCJIe NMpHeMa Ipernapara, M ONpeJesieHa KOHLEHTPAlUs BaJbIIPOEBOM
KHCJIOTEI I10 TIpeJyIaraéMoMy crioco0y.

Tabmuna 11.
KoHueHTpaluy BaTblIpoeBOi KUCIOTHI B HCCIIEAYEMbIX

OHONOTHYEeCKUX XKUAKOCTAX Y pecnionaenTa Nel

M3mepeHHas KOHLEHTpaIs, MKI/MIT
INanuent ID Touka [Inasma «Cyxoe IATHO» Crnrona
VOL 01 Touxa 1 9,007 8,368 183,784
Touxka 2 5,834 3,534 219,869

Kak BuHO M3 HaHHBIX Tabnuuel 11, BaibpoeBas KHUCIOTA OMpPEAENeHa BO
BCeX OMOJIOrMYECcKHX JKHIKOCTSX, Kak 4epe3 1 uac, Tak M 4epe3 4 yaca rocie
npueMa JIEKapCTBEHHOro npenapara. OnHako yepes 4 yaca KOHLIEHTpAlMs Bajib-
MPOEBOW KUCIIOTEI HIDKE, YeM depe3 | gac mocie npuema, a B CIIFOHE, HA000pOT,
BBILIE, YTO BEPOSATHO CBHIAETENBCTBYET 00 OCOOEHHOCTIX (hapMaKOKHHETHKU
NperapaToB BaJbIIPOEBOM KUCIOTHI Y 3TOT0 JOOPOBOJIBIIA.

[TapaMeTpel KOHTPOJBHBIX OOpa3LOB Uil CEPHU, B paMKaX KOTOPOW BEHI-
TIOJIHAJICS aHAJIU3 3TOH NPOOEI:

Tabmuna 12.
Pe3ynbTaTel KOHTPOJISI TOYHOCTH H3MEPEHHI C IOMOIUBIO KOHTPOJIBHBIX 00pa3-

LI0B [UIs1 00CYIaeMOT0 aHAJIMTHYECKOro 1KKIIa (pecrnoHaeHT Nel)

Tun obpasna | HomunaneHas koH- | 3mepennoe 3uauenne | To4HOCTS,

LEeHTpanus xoHUeHTpauuu KO %
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Cmona
KO HITKO 1 Hr/mn 1,095 Hr/mn 109,50
KO HM3K 3 Hr/mn 3,070 Hr/mn 102,33
KO CPEJJH 1200 Hr/mn 1278,000 ur/mn 106,50
KO BBIC 2800 Hr/™Mn 3157,896 ur/mn 112,78
IIna3zma kpoBu
KO HITKO 0,3 MKr/™Mi 0,284 MKr/mn 94,67
KO HHU3K 1,5 Mxr/mn 1,623 MKr/mMa 108,20
KO CPEJIH 70 MKT/Mn 68,516 MKr/™Mi 97,88
KO BBIC 170 Mxr/mn 170,508 mMxr/mn 100,30
«Cyxoe niaTHo»
KO HIIKO 0,3 MKr/mMn 0,271 mxr/mn 90,33
KO HM3K 1,5 Mxr/ma 1,434 mMxr/mn 95,60
KO CPEJIH 70 MKr/mn 62,578 MKr/mn 89,40
KO BBIC 170 MKr/mn 149,569 Mxr/mn 87,98

Kax BumHO U3 NaHHBIX Tabnuipl 12, pe3ynsTaThl TOYHOCTH ONpPENEeHHs KOH-

uempaum‘fl BaJIBHpoeBOf;I KHCJIOTBI B KOHTPOJIBHBIX o6pa3uax COOTBECTCTBYIOT

TpeOOBaHUSIM HOPMATHBHOM JOKYMEHTALIUH.

ITpumep M. IMTanment Nel (pecnionnent Nel8) npuHuMaeT npenapaTsl Bajlb-
IIPOEeBOH KUCIIOTHI (JenakuH-xpoHo 500) B nosuposke 1000 mr (o 500 mr*2 pa-
3a B JI€Hb: YTPOM U BeuepoM). 3a00p OHOIOTHUECKHX JKUIKOCTEH BBIIOJIHEH IO
cxeMme: poba Nel — o yTpeHHero mprema npenapara, npo6a Ne2 — gepes 2 yaca

IIOCJIC IIpHEMA Mpeltapara, v IIpOBEAEHO ONPEACICHNE KOHLCHTPALUH BaJIbIIpOE-

BOM KMCJIOTHI 110 IIpeAJIaraeéMoMy crocofy.
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Tabmuua 13.
KoHneHTpanny BansnpoeBoi KUCIOTHI B HCCIIEyEMBIX

OHOJIOTHYECKHX KUAKOCTAX y pecrioHaeHTa Nol8

M3sMepeHHasi KOHLIEHTpaL¥s, MKI/MJI
ITanuent ID Touka IInazma «Cyxoe msTHO» Cimrona
VOL 18 Touxka 1 4,702 59,364 117,954
Touxka 2 5,157 70,83 209,698

Kak BHUJHO H3 JAaHHBIX Ta6JII/IHBI 13, BaJIbIIPOE€BAasA KUCJIOTA OMPECACI/ISIETCS

BO BCEX OMOJIOrHYECKHX JKHJIKOCTAX, KaK A0 O4YEepeaHOro (YTpeHHeFO) IIpueMa

JICKapCTBEHHOTI'O IIpe€riapara, TakK U MOocCJe. ITocne IIprueéMa KOHLUCHTpPALHs BBIIIE,

4eM JI0 IpUeMa JIEKapCTBEHHOTO MpPerapaTa.

IlapamMeTpel KOHTPOMBHBIX OOpA3LOB M CEPHH, B PaMKaX KOTOPOI Bbl-

TIOJIHSJICS aHAJIN3 3TOM MPOOEL.

Tabnuma 14.

Pe3yJ'[BTaTI>I KOHTPOJIA TOYHOCTH H3MepeHHﬁ C ITIOMOLIUBIO KOHTPOJIBHBIX 06pa3—

LIOB IS 0OCYXIaEMOT0 aHATUTHYECKOTO UUKIIa (pecroHeHT Nel 8)

Tun obpasua | HomuHanbHas koH- | 3sMepeHHOe 3HaYeHHe | TOYHOCTD,
LEHTpalus KoHUeHTpauuu KO %
Cnrona
KO HIIKO 1 Hr/Mn 1,141 ar/mn 114,10
KO HH13K 3 Hr/Mn 3,311 Hr/mMn 110,37
KO CPEJJH 1200 ur/mn 1372,320 ur/mn 114,36
KO BBIC 2800 Hr/™Mn 3007,061 ur/mn 107,40
Ilnasma xpoBu
KO HIIKO 0,3 MKr/Mi 0,289 Mxr/mn 96,33
KO HH13K 1,5 MKr/Mn 1,688 MKI/Mi 112,53
KO CPEJH 70 MKr/™Ma 60,519 mxr/mn 86,46
KO BBIC 170 Mxr/mn 183,730 Mkr/mn 108,08
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«Cyxoe naTHO»
KO HITKO 0,3 MKr/mi 0,282 Mxr/mi 94,10
KO HHM3K 1,5 MKr/™Mn 1,703 Mkr/min 113,53
KO CPEJIH 70 MKT/™MIT 57,526 MKr/mn 82,18
KO BBIC 170 Mxr/mn 174,173 Mxr/mn 102,45

Kak BugHO U3 NaHHBIX TaOmuuel 14, pe3ynsTaTsl TOYHOCTH ONpPEENCHHS KOH-
LEHTPALMi BaJBIPOEBON KHUCIIOTEl B KOHTPONBHBIX 00pa3suax COOTBETCTBYIOT
TpeOOBaHHAM HOPMAaTHBHOM JOKYMEHTALIUH.

B pamxax anpo6auuu npearaeMoro croco6a OrpeeNieH s BaIbIpoeBoit
KHCJIOTHI NIPOBEJICHO MUJIOTHOE HCCIEAOBAHUE C YYaCTHEM ABYX IPYIII Ial{eH-
TOB, NPUHUMABIUKX BaJbIIPOEBYIO KUCNIOTy. [lepBas rpynma cocrosna uz 14
3[0pOBBIX HOOPOBOIBIIEB, HHOOPMUPOBAHHBIX O LIENSAX IPOBEACHUS HCCIIEN0Ba-
HMS M BO3MOXKHBIX PHCKaX, [aBlllas CBOe JOOPOBOJIEHOE COTJIACHE Ha YYacTHE B
uccienoBaHuu. Bropas rpynma cocrosuia W3 JIMI ¢ MOATBEPKAECHHBIM IHArHO-
30M (OHIONSAPHOE PACCTPOMCTBO JIMYHOCTH, SIHJIETICHs), KOTOPBIM JIEYaIlliM
BpauOM Ha3Ha4eHa Tepamus BajablpoaTaMH. Bce cyOBeKThl U3 BTOPOH IPYIIIIEL,
BKIIIOYCHHBIC B UCCJIEIOBAHKE, UM MX 3aKOHHBIE MPEACTABUTENH ObLIM HH(Op-
MMPOBAHBI O LENISX M 3a/la4ax MCCIIEN0BAaHM, a TAK)Xe 0 MOOOYHBIX PHCKaX, KO-
TOpBIE MOTYT BOSHHKHYTh B XOJI€ IPOBEJICHHUS HcClieloBaHus. Bo BTopyro rpynm-
Iy BXOJIWJIO 23 YejoBeKa.

Y 310pOBbIX MOOPOBONBLEB U3 MEPBOM IpyNmel 3a6op GHONOrHYECKHX
KMAKOCTEH (BEHO3HAs KPOBb, CIFOHA U KalWJUISIPHAs KPOBb, OTOGPaHHAs METo-
JIOM «CYXOro ISTHa») OCYINeCTBISICS depe3 1 u 4 yaca mociie OJHOKPATHOTO
IIpHeMa Npemnaparta BaJblIPOeBOH KUCIOTEL. Heo6x0MuMoCTh AByKpaTHOro 3a6o-
pa OOBSICHAETCS TEM, YTO HyXHO GbUIO 3aHKCHPOBATH M3MEHEHHE KOHIEHTpa-
MM BaIBIIPOEBOH KUCIIOTHI B OPraHM3Me U MOHHTOPHPOBATH €€ JMHAMHUKY.

Y manueHTOB, NPHHUMABINMX NpEapaThl BAIBIPOEBYIO KUCIOTY Ha MOCTO-
SIHHOH OCHOBE I10 TI0BOJy TeparnHell 0CHOBHOro 3a60JieBan¥sl, POBOIHICS 3a60p

6HOTOrHYEeCKUX KXHUAKOCTEH Iepe/] OUepeAHBIM NPUEMOM TIpeTapaTa H CIIyCTs 2-
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3 yaca nocne nprema. TakTHka 3a60pa OCHOBaHa Ha MPEAIIOIOKEHHH O HATHIHH
nepen MpUeMOM O4YepeqHOW I03bl NpenapaTa CpaBHHUTEIBHO HEBBICOKHX, OCTa-
TOYHBIX KOHIIEHTPALUH BaIBIPOEBOH KUCIOTH B CHCTEMHOM KPOBOTOKE, TOTZA
KaK I10CIe IMpHeMa O4YepPeHON M03bI MBI OXHJANH YBUIETh aJ€KBATHOE yBEIH-
YCHHE COAEPXKAHMSI BAJIBIIPOEBOM KHCJIOTBI, KOTOpPOe M HEeoOXoauMo 6GbhUIO 3a-
(UKCHPOBATh BO BCEX UCCIIENYEMBIX GHOTOTHIECKUX KUIAKOCTSX.

3a60p 6MONOrHYECKUX XKUAKOCTEH OCYLIECTBIISNHN, KaK OIMCAHO BEILIE: Be-
HO3HOH KPOBH — METOAOM (yie60TOMUY U3 KyOUTaNIbHOH BEHBI C IIOMOLIBIO Ba-
KyymHpIX cucteM BD Vacutainer ¢ K3O/ITA B konuuectse He MeHee 0,5 mul.
A1 nosy4eHus miasMel 06pasusl KpoBH LeHTpudyruposaitd mpy 3000 o6./Mun
B TeueHHe 10 MHHYT. ¢ OTAeNeHHeM IUIa3Mbl KPOBH, XpaHUBLIEHCS TIPH TeMIte-
patype -20 °C 10 BBIIONHEHHS U3MEPEHHIT.

Cpasy nocie 3a60pa BEHO3HO# KPOBU U3 KyOUTABLHOM BEHB! TPOU3BOLUICS
0T6Op NpO6 CIFOHBI U KAMMIIAPHON KPOBH M3 NANbIa METOZOM «CYXOTO IATHAY.
3a60p KpOBH METO/IOM «CYXOTO MSTHA» OCYIUECTBISUICA 110 CIEAYIOLEMY npo-
TOKOJIY: IIOCJI€ MPOKOJIa KOXH Majlblia CTEPHIBHBIM JIAHUETOM, IIEPBYIO KAILTIO
KPOBH BBITUDPANM CTEPHIBHOM Mapiel. JloxaaBiMcs GOPMHPOBAHHS BTOPOM
OOJNIBLION KATIIH KPOBH, ClErka Kacalluch KaIrllk KPOBH LEHTPOM EPBOro Kpyra
Ha QuibTpoBanbHOU Gymare Whatman903 M 3amomnHsIIH €ro TONBKO ONHOMN CTO-
POHBI QUIBTPOBANIBHOM GyMaru ¢ mepBoro pasa. I1ocie MOJHOTO 3amONHEHHS
Kpyra 3aroJH:AIH BTOPOid KPYT ¢ NepBoro pasa. GUILTPOBaIbHEIE KAPTOUKH BbI-
CyIIMBaIK Ha BO3XyXe B TeueHHe | vaca Ge3 CONPHKOCHOBEHHS C IPYTUMH Kap-
TOYKaMH, 6e3 BO3AEHCTBHUS MPAMOTO CONHEYHOIO CBETA, YNAKOBHIBATHCH B Cy-
XOU repMeTUYHBIN KOHTEeHHep, rie XpaHWINCh O aHaIH3a IIPH TEMIIEPATYPE OT
+2 mo +8 °C.

IIpoGy cionsl cobupany B 1,5 MII IOIHMATHIEHOBYIO IPOGHPKY B 0GbeMe
He MeHee 0,5 M1 6e3 IIpoBeIeHNs JOMONHHTENBHBIX MAHUTYIISILIHH WM HHALHH-
poBaHUA CIOHOOTAENCHUs. [IpoOGUpKYy repMEeTHYHO 3aKpbhIBAH CTEPHIIBHOM

KPBILIKOH, XpaHUIIH TIpu TeMnepatype -20 °C 10 npoBeeHUs aHaH3a.
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Crioco6 ompenenenus BaabnpoeBo KUCIOTE B GHOIOTHIECKUX JKUIKOCTIX
OCYHIECTBIISIICS, KaK OIIHCAHO BBIILIE:

Hccnenyemyio GHONOrHYECKyI0 HUIKOCTH TOMEIIATH B KOHHYECKYIO IIpO-
6upky THna snnengopd Ha 1,5 M. K amuksore HCCIIENYyEMOI OHOJIOrHMYECKOi
KunKocTH (50 MK riasmel, 100 MKI CITFOHEL, IHCK JAuaMeTpoM 3,2 MM, BBIKOJIO-
TBIH U3 THA KpoBH Ha 6ymare Whatman903) no6asisuiu 600 Mk allETOHUTPH-
7la ¥ NpOOHPKY MOMEIATH B MPOBUPOYHEIH BopTeke mpu 1500 06/MuH. Ha 60
CeKYHJ. 3aTeM NpobupKy ¢ NpoGoit UeHTpHYTrHpoBaIH npu 6000 o6/MuH. B Te-
uenue 60 cex. 500 MK OpraHH4eCKOro SKCTPaKTa [EPEHOCHIIH B BHAIy 1JIs BbI-
TIOJTHEHHS XpPOMATOrpau4eCcKOro HCCIeI0BaHHS.

AnnapaTHoe opopMiIeHHE:

B pamkax wmccnenoBanns 6Gbuia ucnons3oBana BOXKX cucrema Shimadzu
Nexera X2 (Kyoto, Japan), cHaGx&HHas Macc-celeKTHBHbBIM JETEKTOPOM C
TPOHHBIM KBaapynonem Shimadzu LCMS-8060 (Kyoto, J apan).

Xpomarorpadudeckue napameTpsl: kononka Kromasil 100 C18 (100MM x
2.1 MM, 2.5 mkm), Temneparypa 40 °C. TloxsrmxHyr0 (asy nonaBaii B H30KpaTH-
HECKOM pexUMe CO CKOPOCTEIO 0,45 mMi/mMuH. CocTaB MOABMKHOM (a3kl: cMech ¢
06BEMHBIM COOTHOLIEHHEM KOMIIOHEHTOB (60:40) aneronuTpun : Boxa.

O6BbeM UHXKEKLMH — 5 MKJL.

B yka3aHHBIX yCIOBHSX CpellHEE BpeMs yIepKUBAHHUS BaJIBIIPOEBOU KHCJIO-
Thl cocTaBWIIO - 1,057 muHyTEL. OGLUee BpeMs BBINOJIHEHHUS Xpomarorpaduye-
CKOro ornpeneneHus - 1,5 MUHYTEI.

Peructpauuo KOMIOHEHTOB cMmecH mpoBoawnu B SIM-SIM pexXuMe 1o
HoHy 142,95,

HcTOYHWK HOHM3AIMK paboTan B pexuMe rubpuaHoit monmszanuu DUIS,
Hanpspkenre ESI - 4000 B, nanpssxenue DUIS Corona Needle - 4500 B pexum
Negative. Temneparypa wonnoro ucrounska 300 °C. ITotox HarpeBaTeJbHOro
rasa 10 7/MuH, MOTOK ra3a-pacneUIMTENs 2 JI/MHUH, MOTOK rasza-ocymurens 10
JI/MHH, TeMIlepaTypa JHHUM JecoibBatauuu 250 °C. ITapameTpbl netekropa u

KBaJIPYIIOJIBHON CHCTEMBI:
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Tabnuna 15.

[TapaMeTpsl Macc-CrIeKTPOMETpa, HCIIOJIB30BAaHHBIE TIPH alpobaLMu Mpei-

JlJaraeMoro crioco0a

Parameter Channel
Value (Benuunna)
(mapameTpsI) (xaHan)
Negative (peru-
Operating mode 142,95 >
CTpauus aHHO-
(monsipHOCTBH) 142,95
HOB)
Pause time 142,95 >
S Mcek
(3amepxka Mex Iy KaHaJiaMH) 142,95
Dwell time 142,95 >
50 mcex
(BpeMs perucTpanuu KaHaia) 142,95
Mass resolution of Q1&Q3
Q 142,95 > .
(paspeleHre KBaAPyHOILHOM CUCTe- Unit (roHHT)
142,95
MBI)
Cone voltage 142,95 >
150B
(TpaHChepHBIi TOTEHIMAN) 142,95
Collision energy 142,95 > 0B
(Oueprus coynapenus) 142,95
Q3 voltage
s 142,95 >
(Pabouunii moTeHUMAT TPETHETO KBAI- 27B
142,95
pymnons)

PacyeT KOHEYHOH KOHIEHTpallMd BAIBIPOEBON KHCIOTHI BBITONHSIA IO
3HAYEHHUIO IUTOLIaAN XPOMATOrpadMuecKoro nukKa Ha XpoMaTorpamMme cymMMap-
HOr0 HOHHOT'O TOKa B pexkume SIM-SIM, MeTozoM aOCOMIOTHOM IpaLyHpOBKH.

IIpyu ncnonp30BaHMH NpEANAraeMoro crocoba Moiy4eHbl HIKHUE IPEeAebl
KOJIMYECTBEHHOrO ompeenenus, coctapupmue 300 HI/MII s mIa3Mel KpOBH U

«CYXOro IIiTHa» " 1 Hr/™Mn JJIs1 CIIFOHBI.
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Ha ¢ur.1-3 (cM. npunoxeHne K ONMUCAHHIO 3asIBKM) NPEACTABIEHH! perpe-
3€HTaTHBHbBIE XpOMaTOrpaMMEbI Npob ¢ CoAepKaHHEM aHAIMTa Ha YPOBHE HUX-
HETO Ipefena KOJIUYECTBEHHOIo ompelenaeHus: miazMa kposu 300 Hr/mim, Ka-
NWUIAPHAs KPOBb, OTOOpaHHass METOAOM «Cyxoro nsaTHa» 300 Hr/mu, ciroHa 1
HI/MJI.

Qur. 1. PerpeseHTaTHBHAA XpOMaTorpaMmMa CyMMapHOIO HOHHOTO TOKa IpoGbl,
IPUrOTOBJIICHHOM M3 IUIa3MBl KPOBH C KOHLEHTpalMell BajblIPOEBOM KHCIOTHI
300 Hr/mu.

Qur. 2. PenpeseHTaTHBHAsA XpPOMAaTOrpaMMa CyMMapHOTO HOHHOTO TOKa ITpOGHI,
NIPUTOTOBJICHHOM U3 KaNWUIIPHOH KPOBH, OTOOPaHHON METOOM «CYXOro IAT-
Ha», ¢ KOHIEHTpalueH BalbIIpoeBOH KHCIOTH 300 HI/MITL.

@wur. 3. PenpeseHTaTHBHAs XpPOMATOrpaMMa CyMMAapHOTO HOHHOTO TOKa MPOGHL,
NPUrOTOBJIEHHOM U3 CIIIOHBI C KOHLIEHTpALMel BATBIPOEBOM KMCIOTH! 1 HI/MIL.

Taxum o6pasom, B paMKkax IHIOTHOTO HCCJEJOBaHMS MOKa3aHa (CM. IIpH-
JIOXKeHHE K OIHCAHMIO 3asBKU ¢ur.1-3) 3HAUUTENLHAs CTENIeHb CBA3M JAHHBIX
TIOJTy4€HHBIX TIPH aHAJIU3e KAMJIAPHOH KPOBH, OTOOPAHHOH METOMOM «CyXOTro
IITHa» U pe3yJIbTAaTOB ONPEACIICHUS BATBIIPOSBOM KHCIIOTHI B CIIIOHE C JaHHBIMH
NOJY4YE€HHBIMH JJISI CTAaHAAPTHOH OMOJIOrMYEeCcKOH >KUIKOCTH — IUIa3Mbl KPOBH.
Taxum 06pasom, MOXHO PEKOMEH[0BATh HCIIONB30BAHHME CIFOHBI H KaIHIIIAP-
HOH KPOBH Kak MEPCHEKTHBHBIX OHONOrHYECKUX KHUAKOCTEH, IIPHeMIEeMBIX I
NPOBEJICHUS TEPANEBTHYECKOTO JTEKAPCTBEHHOIO MOHUTOPUHTA.

Taxxxe GbLIO NMPOBEEHO CpaBHEHHE XapaKTEPUCTUK YyBCTBHTENBHOCTH H
MOTPEOHOCTH B GHONOTMYECKUX JKUAKOCTAX (KIIOYEBBIX MApaMEeTPOB) PasHbIX
CrI0c060B ONpeeeHuUs] BaJbIIPOEBOM KUCIOTH B OHONIOTHYECKUX JKUIKOCTSX:

Tabnuua 16.
CpaBHeHHe KITIOYEBBIX TApaMeTPOB IPEAIaraeMoro crnocoba, crocoba -

IIPOTOTHIIA U aHAJIOTOB

Tum ve KiroueBbie napaMeTpsl Uisl pa3HbIX GHONOMMYECKHUX KU -
KOCTeN
TOAA
IInasma kposwu I KanunspHas | Ciona
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KpOBb, 0OTOOpaHHas
METOLOM «CYXOT'0
ISTHA»
HIKO, | ™% | HrKO, | Amax- | HITKO, | A™X
BOTa BOTa
HI/MJI ’ HI/MJI BOTa HI/MJT ’
MKJT MKJI
B3XX-
YO
. 140-
(Z.-. 1000 - - - -
Me- | Chen et 160
|
JI?)I"I/I BIXKX-
MC/MC
(D. Wen 1000 100 - - - -
et al.)
Me- | BOXX- | 10 (mpe- 10 (mpe-
Ton- | YO (Hy- | nen me- 500 i i Rem fe- | 00
npo- TOB TEKTH- TeKTH-
totunl | A.A.) | poBauus) pOBaHHS)
[Ipen-
nara- | BOXX- Huck
embii | MC/MC 300 >0 300 3,2 MM I 100
METOJ

Kak BunHO n3 1aHHBIX Tabnuus! 16, npeanaraeMslii crioco6 o61agaeT BEICOKOM
4yBCTBUTEIBHOCTBIO, YTO IO3BOJISIET NMPOM3BONUTEH OIpEJeNIeHUe BalbIIPOEBOi
KHUCIIOTBI B OMOJIOrUYECKHUX KUAKOCTSIX, MCTIONB3Ys HX MHHHUMAJIbHBIE OOBEMBI.

Takum oGpasom, mpennaraemelit croco6 Mo3BoisSeT GBICTPO, C BBICOKOIA
1yBCTBUTEJIbHOCTBIO U TOYHOCTBIO ONPENENATh BalbIIPOSBYIO KHCIIOTY B CIIIOHE,
o0pasiax KanuIApHON KPOBH, OTOGPAHHEIX METOZOM «CYXOTO IIATHAY, ILIa3Me
kpoBH. Ilpu 3TOM croco6 nocTymeH Uist IMMPOKOTO MPUMEHEHHS, TPeGyeT Mu-
HHUMAJIBHOTO KOJIMYECTBa GMOIOrHYeCKHX KUIAKOCTEH, JaeT BOSMOXHOCTh HEHH-
Ba3HBHOT'O IIPOBE/ICHMS JISKAPCTBEHHOI'O MOHUTOPHHTA (ONpeaesieHre B CIIOHE)
WA CHHXKEHHE HMHBAa3UBHOCTH ITyTEM 3aMEHBI BEHO3HOH KPOBH Ha KAIMJUIAPHYIO

KPOBb, OTOOPAHHYIO METOAOM «CYXOTO IISITHAY.
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1.

®opmyna uzobpereHus

Cnoco6 omnpeneneHuss BaIbIIPOEBOH KUCIOTH B OMOJIOrHYECKUX KUAKO-
CTSX JJIS JIEKAPCTBEHHOTO MOHUTOPUHIA BKJIFOYAIOIIUKA 3a00p OHosoru-
YECKOW KUIKOCTU, MOATOTOBKY HPOOBI Al XpoMaTtorpaguyeckoro uc-
ClIeIOBaHMsl, IPOBEJIEHUE XPOMATOrpauuecKoro UCCIeNOBaHUs U peru-
CTpaIMIO pe3yJibTara, OTIUYAIOUINICA TeM, YTO K HCCledyeMOol OHoiIo-
rHYeCcKOr XUAKOCTH no0aBisitoT 600 MKJT alleTOHUTpUIIA, IIepeMelInBa-
10T Ha BopTekce npu 1500 o6/MuH. B TeueHue 60 cex, LeHTpUPYTUPYIOT
npu 6000 o6/muH. B Teuenue 60 cek, 3ateM otdbuparoT 500 MK opraHu-
YeCKOro HIKCTpakTa U IPOBOAAT XpoMarorpapuyeckoe HCCIIeOBaHKE,
HCIIONB3Ysl KOJOHKY ¢ oOparneHHo# daszoit ¢ copbentom C18, miuHON
70-100 MM, BHyTpeHHMM auameTpoM 2,1-2,5 MM nipu temmeparype 40 °C,
IIPH 5TOM TOJBIXKHYIO a3y, COCTOSHIYIO U3 alleTOHUTPUI : Boza (60:40),
MOal0T B U30KPATHUECKOM pexuMe co ckopocThio 0,45 Mil/MUH., 06beM
HUHKEKIIUH — 5 MKJI, PEerHCTpalMI0 BaJbIIPOEBOM KUCIOTBHI NMPOBOIAT B
SIM-SIM pexrmMe 1o HOHY ¢ Macco-3apgAHbIM yuciioMm 142,95, a pacuer
KOHEYHOH KOHIEHTPAI[MH BaJbIIPOEBOM KUCIOTHI BBIIOJHAIOT 10 3HaYe-
HHUIO IUIOMAAN XpoMarorpaduyeckoro nuka Ha XpoMaTorpaMMe CyM-
MapHOT'0 HOHHOTo Toka B pexkxuMe SIM-SIM meronoM abCoIFOTHOH rpa-
IDYUPOBKH.

Cnoco6 1o 1.1, oTauyarIUiics TeM, YTO B KayecTBE OMOIOTHYECKON
KUIKOCTH UCIONB3YIOT CIIOHY B Koiu4decTse 100 MKII.

Croco6 mo 1.1, OTIHYAIOLINICS TeM, YTO B KayecTBE OHMOIOrMYeCKOH
»KHJIKOCTH UCIONIB3YIOT IJ1a3My KpOBHU B KonudecTBe 50 MKIL

Cnoco6 no 1.1, oTMyYaroIWMiics TeM, YTO B KadyecTBe OHOJOTHYECKOU
YKMJIKOCTH HMCIIOJIB3YIOT KalWULIPHYIO KPOBb, OTOOpPaHHYIO METOIOM
«cyxoro nsarHa» Ha Oymare Whatman 903 B Buze aucka quaMerpom 3,2

MM.



Ipunoxenne x onucanmio 3assiu «Crnocod
OIIpeIeNIeHI BANIBIIPOSBOU KUCIOTEl B
OUOTOTHYECKUX WKUKOCTIX LS
JICKapCTBEHHOI'O MOHHUTOPHHT A

CPS
(x100 000)
TIC(@!

888 708

HIIH_LL

Dur. 1



ITpunoxenwne k ommcanuro sassky «Croocod
OIpeIeIeHHs BalblIPOeBON KUCIOTE B
OHOTOTHYECKUX FKHUIKOCTAX I3
JIEKaPCTBEHHOI'O MOHUTOPHUHTAY

CPS
(x100 000)

TIC(-)@1

i

391 087

Our. 2



[punoxenue x onucanmo 3assku «Criocob
ONpeeIe s BAILIIPOEBOH KUCITOTEL B
OHONOTUYeCKHX JKUIKOCTAX TS
JIEKAPCTBEHHOTO MOHUTOPHHTA

CPS
(x100 000)
TICH)@]

2,20-1222 924

2,10

2,00~

1,90
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