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HoBoe mpousBogHOEe AMMETHUIAMHUHO3TaHONA, OyTaHIMOBOM W TpaHC-OyTEeHAMOBOW KHCIOT (1aboparop-
wbiii mwudp AIK-17) cunresupoBano Ha kadenpe oprannueckoit xumun Cankr-IlerepOyprekoro rocynap-
CTBEHHOTO XMMHKO-(hapMalleBTHUECKOr0 yHUBEpcHuTeTa (3aBeayromuii kadenpoir mpod. M.II. Skories)
U TIPEJCTaBIsieT cO00il NMEepCIeKTHBHOE HOOTPOIHOE M IPOTHBOACTEHHYECKOE CPEJICTBO, IUIAHHPYEeMOe
K NPHUMEHEHHIO B BUJIE TIEPOPAIIBLHOI JIeKapcTBeHHOM (hopMbl. Lleitb paboThl — IoiyyeHne pacyeTHbIX hap-
MaKOKHHETHYECKHUX MOKa3aTesell M Ope/ieleHHe BO3MOXKHBIX JUIs COSAMHEeHUs IyTeil Onorpancdopmanmu.
B KadecTBe TeCT-CHCTEMBI JUISl JOKJIMHUYECKOTO M3ydeHHs (hapMaKOKHHETHKH COCIMHEHUsS ObLIH HCIIONb-
30BaHbI KPOJIUKHU 1Oposl COBETCKast MIMHIIMILIA, Y KOTOPBIX B COOTBETCTBHHU C IPAUKOM OCYIECTBIISIICS
3a00p KpOBH U3 KPaeBOil BeHBI yxa U B3sATHE NPod Moun. KonndecTBeHHOE ompezeneHne B buocpenax mpo-
BOJIMJIH C HCIIONIB30BaHUEM KHUAKOCTHOTO xpomarorpada Ultimate 3000 ¢ Macc-CeIeKTHBHBIM IETEKTOPOM
Q-Exactive ¢ anekTpopacibuTe bHOH nonn3anueii B coorserctBun ¢ OPC 1.2.1.100015 (Xpomarorpa-
¢wust) Tocynapereentoii dapmakorer METOIOM ynbTpadp(eKTHBHOI )KUIKOCTHOH XxpoMarorpaduu ¢ macc-
crekrpoMerpuueckum aerekruposanneM (YIXKX-MC). [lis npoBeaeHns UcclieoBaHni (papMaKOKHHETHKH
npemnapara AJIK-17 Obu1a pazpaboTaHa MeTOMKa U3MEPEHHH ¢ IpeeoM oOHapyKeHHs B Orocpenax B -
arazoHe ot 10 10 107 mr/mi. @apMakOKHHETHYECKHE MTApAMETPBhI MOKa3bIBAIOT, uTo BeachiBanne AJIK-17
B CUCTEMHBIH KPOBOTOK M3 KEITyIOYHO-KUIIEYHOTO TPAKTa IPOUCXOUT CO CPEeAHEll CKOPOCTBIO, MAKCUMYM
KOHIIEHTPALIMX B IJIa3Me KPOBH TPH MEPOpaIbHOM IyTH BBeAeHUs Hadmonancs mexay 60-90 mun. [lepu-
O[] TIOJTYBBIBEACHHS U3 CHCTEMHOIO KPOBOTOKA COCTaBIseT 4,3 4. DKCKpeLust ¢ MO4OH B mepBble 4 4 HAET
¢ GOMIBIIOIT CKOPOCTBIO, HO COSJIMHEHUE JICTEKTUPYETCSl B MOYE B T€YEHUE 3-X CYT M B KPOBH B TeUEHUE 2-X
CYT ¢ MOMEHTA BBEJICHHS.

KiroueBble cjioBa: (hapMakOKHHETHKA, (apMaKOKMHETHYECKOE MOJEIUPOBAHME, YITPa’(QeKTuBHAs
JKHUAKOCTHAS XpoMaTorpadus ¢ Macc-CreKTpOMETPHYECKUM JIETEKTUPOBAHUEM, TUMETHIAMUHOITAHOI
KoH(}uIMKT HHTEepecoB: aBTOPHI 3asBHIN 00 OTCYTCTBUU KOH(IMKTa HHTEPECOB.
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A new derivative of dimethylaminoethanol, butanedioic and trans-butenedioic acids (laboratory code ADK-
17) was synthesized at the Organic Chemistry Department of the Saint Petersburg State Chemical and
Pharmaceutical University (SPSPU). This promising nootropic and anti-asthmatic agent is planned for
use in an oral dosage form. The aim was to calculate the pharmacokinetic parameters of the synthesized
compound and to determine its possible biotransformation pathways. Rabbits of the Soviet Chinchilla
breed were used as a test system in the preclinical study of the compound pharmacokinetics. In accor-
dance with the designed schedule, blood was taken from the marginal vein of the ear, and urine samples
were taken. Quantitative determination in biological media was carried out using an Ultimate 3000 lig-
uid chromatograph with a Q-Exactive mass-selective detector with electrospray ionization in accordance
with OFS 1.2.1.100015 (Chromatography) of the State Pharmacopoeia by ultra-performance liquid chro-
matography—mass spectrometry (UPLC-MS). To study the pharmacokinetics of the ADK-17 preparation,
a measurement procedure was developed with a detection limit in biological media ranging from 10 to
10 mg/ml. The determined harmacokinetic parameters show that the absorption of ADK-17 into the sys-
temic circulation from the gastrointestinal tract occurs at an average rate, with its maximum concentration
in blood plasma during the oral route of administration being observed between 60-90 min. The elimina-
tion half-life from the systemic circulation comprises 4.3 h. Urinary excretion in the first 4 h proceeds at
a high rate; however, the compound is detected in the urine within 3 days and in the blood within 2 days
from the moment of administration.

Keywords: pharmacokinetics, pharmacokinetic modeling, ultra performance liquid chromatography with
mass spectrometric detection, dimethylaminoethanol

Conflict of interest: the authors declare no conflict of interest.

For citation: Kim A.E., Shustov E.B. Pharmacokinetics of a New Dimethylamineethanol Derivative Admin-
istered Orally to Laboratory Animals. Journal Biomed. 2023;19(3E):110-113. https://doi.org/10.33647/2713-
0428-19-3E-110-113

Submitted 17.04.2023
Revised 17.05.2023
Published 06.11.2023

BeBeneHue

Wzyuenne  (GpapMaKOKHHETHKH  SIBJISCT-
cs 00s3aTeabHBIM JTAllOM JTOKIHHHYECKOTO
M3YYEHUS TEPCIEKTUBHBIX JUISI BHEAPEHUS
HOBBIX OMOJIOTMYECKM aKTUBHBIX BEIICCTB
[7, 8]. dapmakoKWHETHKA SBISIETCS OIHOM
W3 OCHOBOIIOJNAramIMX, 0a30BbIX JIUCIIH-
IJIMH B AKCIIEPUMEHTAJIBHOW M KIIMHUYECKOU
(hapMaKoJIOTHH, H3YYAOIICH TMepPEeMEIICHUE
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U TpaHC(HOPMAIUIO JIEKapCTBA B OpPraHU3Me
yejoBeka. HamisaHelM npuMepoM 3Ha4UMO-
CTH 3THX IPOIIECCOB sIBIsIETCS (DapMaKOKHHE-
TUYeCKoe MonienupoBanue [ 1-4].

HoBoe npon3BogHOE JUMETHIAMHUHOAITAHO-
na, OyTaHAMOBOH M TpaHC-OyTEHMOBOI KHC-
qot (nmaboparopusiii mudp AJIK-17) cunre-
3MpOBaHO Ha Kadeape OpraHn4ecKoil XUMHH
Cankr-IleTepOyprckoro  rocyaapCTBEHHOTO
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XUMHKO-(apMarieBTHIECKOTO  YHUBEPCHTETA
(3aB. kad. npod. WN.I1. SIkoBJeB) U MpeaCTaBIIS-
eT co0OH MepCHeKTUBHOE HOOTPOITHOE U IPO-
THBOACTEHHYECKOE CPEJCTBO, IUIaHUpyeMOoe
K NPUMEHEHHUIO B BUJE MNEpPOpajIbHOM JeKap-
cTBeHHOU (hopMmbl. [Ij11 TAaHHOTO COCTUHCHUS
paHee (apMaKOKMHETHUECKUE IOKa3aTeln
HE OTPEJEININCh, B CBA3U C YeM LieJbl0 pa-
00THI OBUIO MOJyYeHHE pacyeTHBIX (hapMako-
KMHETHUYCCKUX IMOKa3aTeNell U oIpeaeseHue
BO3MOXKHBIX JIJIS COEIMHEHMS TTyTei OnoTpaHc-
(dhopmaryu.

MaTepuansbi u meToabl

s mpoBeneHuWsl  WccieAoBaHUE  ap-
MakokuHeTHkH mpenapata AJIK-17 Obina
pa3paboTaHa ¥ BaJUIU3UPOBAHA METOJIUKA
M3MEpEHUIl ¢ MpeaenoM oOHapyXeHHs: B OHO-
cpenax B jauamaszone ot 10° mo 107 mr/mi.
KonnuecTBeHHOE ompejenieHne  MPOBOIUIIN
C HCIOJIb30BaHHEM JKHJIKOCTHOTO XpOMaTo-
rpada Ultimate 3000 ¢ Macc-CeleKTHBHBIM
nerektopoM Q-Exactive ¢ anexTpopacnbuin-
TeJIbHOU noHMu3aIue B cooTBeTcTBUU ¢ ODC
1.2.1.100015 (Xpomarorpadus) MeTOIOM
yAbTpadGHEeKTUBHON IKUIKOCTHOH Xpomaro-
rpaguu ¢ Macc-CeKTPOMETPUYECKUM JIeTeK-
tupoBaueM (Y2)XKX-MC). Ananutuueckue
XapaKTePUCTHKH JUIS OTPEENICHUS 1[eNIeBOTO
COC/IMHEHUS CIIEYIONIMe: BpeMsl YlIepKHBa-
HUS 5,5 MHMH, MaccOBO€ YHUCIIO PETHCTpUpYeE-
MOTO JiouepHero nona (m/z) 145,04960.

B xadecTtBEe TECT-CHCTEMBI GBIJ'II/I HCIIOJIb-
30BaHbl KPOJIMKHW TIOPOJbI COBCTCKa)I II1H-
muia Maccod tena 2,7-3,3 kr. JKMBOTHBIX
COoZICpKaJIu B CTAHAAPTHBIX YCJIOBHUAX B COOT-
BerctBuu ¢ 'OCT 33215-2014 «PykoBoACTBO
0 COJIEPIKAaHHIO M YXOJy 3a JIabOpaTopHbIMU
KUBOTHBIMH. [IpaBuia oOOpymoBaHUS TOME-
LIEHUI 1 OpraHu3aluy IPOLEIyp».

TecTupyemyro CyOCTaHIMIO BBOAWIJIM OJHO-
KpaTHO B 3aBUCUMOCTU OT BI)IGOpa IIyTHU BBEC-
JICHMs B YUIHYIO BEHY WJIU MEPOPAIIBHO C I10-
MOIIBI0 30HAa B f03¢ 10 mr/kr. B kauectBe
OHMOJIOTUYECKOr0 MaTepHaa i OICHKH (dap-
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MaKOKHHETHYCCKHX TapaMeTPOB HCIOJB30-
BajM I1a3My KpoBu. OTOOp 00pa3IioB KPOBU
MIPOM3BO/IUIICS TIEPE/] HAYaJIOM IKCIIEPUMEHTA
u uepes 0,1; 0,25; 0,5; 1,0; 1,5; 2,0; 4,0; 24,0
u 48,0 4 mocse BBEACHUS HCCICAYEMOil Cy0-
cTaHiuu. Bastre npod Mo4uM OCyIIeCTBIIIOCH
uyepes 4, 24, 48, 72 u 96 4. AHanu3 pe3ynabTa-
TOB MNPOBOAUJIM C HCIOJIB30BAHHUEM ITAKCTOB
Statistica 13.0 u nakera SimBiology B coctaBe
nporpamMmmHoOro komruiekca Matlab-2021b.

CpaBHHTENbHAS OLIEHKA KauecTBa Mojenen
CBUJICTEJIbCTBOBAJIA O COMOCTAaBUMOCTH JIBYX-
U TPEeXKaMEpPHBIX MOJIENeH ¢ 6osiee BRICOKHM
KaQuCCTBOM [JId ABYXKOMIIAPTMEHTHOI'O CIIO-
co0a anmpoKCUMAIl|K JaHHBIX [3].

[Tonck meTaboiMTOB JIFOOOTO DK30IEHHOTO
COCIMHCHUA BBITIOJIHAJICA B JIBa dTara: TCOpeC-
THUYECKUE WCCIICHOBAHUSI C HWCIIOIb30BAaHUEM
ITAKETOB MPUKIAJHBIX IIPOrpaMM IO BO3MOXK-
HBIM MyTsIM OHOTpaHchOpMaIy LEeNeBbIX
KOMITOHCHTOB M 3KCIICPUMEHTAIBHBIC HCCIIe-
JO0BaHWA TpU BBECIACHUUN Ha60paTOpHI)IM KHU-
BOTHBIM aHAJM3UPYEMBIX BemiecTs [5]. J{ns Te-
OpETHYECKOTO MOJECIUPOBAHKS BO3MOKHBIX
MeTabONMNYECKUX PEaKIuii ¢ yYaCTHEM IIHPO-
KOrO Kpyra ceMeiicTB (DepMEHTOB HCIIOJIB30-
Bayu niporpammy Metabolizer ChemAxon Ver
14.12.15.

Pe3ynbraThl uccnegoBaHuin
YCTaHOBIICHO, YTO TPU MeTabOoINYeCKOH
tpanchopmanuu mnpenapar AJIK-17 moxer
00pa3oBBIBATh YETHIPE BO3MOXKHBIX OCHOB-
HBIX MeTaboyuTa: 1| — TPOXYKT THAPOIIH3a
110 3()UPHOIA CBSI3HU, 2 — MPOAYKT JIEMETHINPO-
BaHMsA, 3 — MPOIYKT TMPOKCHIIUPOBAHUS, 4 —
MIPOIYKT FHIPOKCUIINPOBAHUS U OKUCIICHUSI.
[Tpu ananuze (akTUYECKUX Macc-Xpomaro-
rpamMM oOpaiaer Ha cedsi BHUMaHHE HPUCYT-
CTBHE KaK KaTHOHHOW (HEMpPOTOHHPOBAHHOI
WIM TPOTOHHPOBAHHON) M AHHOHHON YacTH
npenapata AJIK-17, Tak ¥ HU3KOAMILTUTYI-
HBIX THMKOB TpEJCKa3aHHBIX METabOIUTOB.
KatnoHHas d9acTe MONEKyJbl HPUCYTCTBYET
B TJIa3Me KPOBU M MOYE NMPAKTUYECKU B HEU3-
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MEHHOM BHJIe. MeTabouT, IpeICTaBISIONINI
MPOJYKT THIPOH3a d(PUPHOI YacTH, orpee-
JIeTCs B IUIa3M€ KPOBH Ha I'PAHU YYyBCTBHU-
TEJIbHOCTH METOJUK.

3aknroveHune
Ha OCHOBAHHU HOHy‘IeHHLIX JAaHHBIX 6bIJ'II/I
BBIYHCJICHBI OCHOBHBIC (papMaKOKHHeTHHe-

ckue nmapameTpsl coenunenus AJIK-17 npu ne-
popaibHOM MyTH BBeJeHUs. BcacbiBanue aeil-
CTBYIOILETO BEUIECTBA B CHCTEMHBIN KPOBOTOK
W3  KENYIOYHO-KUILIEYHOTO TpaKTa IpoUc-
XOIUT CO CpPEOHEH CKOPOCThI, MAaKCUMyM
KOHUEHTpalMl B IUJIa3M€ KpPOBHU KpPOJIMKOB
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