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m Mpu unccnepoBaHusx GMOAOCTYNHOCTM MpenapaToB, COAEPXAWMX COMU MarHug,
ONS MONYYEHUS] KOPPEKTHbIX PEe3yNbTaTOB HEOOXOAMMO YYUTbIBATb 3HAOFEHHbIN
YPOBEHb 3TOF0 Makpo3neMeHTa B opraHusme. Llenb paboTtbl — npoBecTu cucTema-
TUYECKMIX 0630p pe3ynsTaToB KJIMHMYECKMX UCCNeL0BaHWU Mo u3yvyeHuto 6uono-
CTYNMHOCTM NEKAPCTBEHHbIX NMpenapaTtoB, COAEPXALMX MarHWi, OLEHUTb WUCMONb-
3yeMble MeTOAbl ONpefeNneHus 3HLOTEHHOrO YPOBHSI MarHWs M HeobxoAMMOCTb
KOPPEKTUPOBKM (HapMakKOKMHETUYECKUX NAapPaMETPOB C YYETOM BbISBIEHHbIX 3HAO-
reHHbIX 3HaUYeHuit MarHus. B 0630p BKAOYEHbI AaHHbIE KIIMHUYECKMX UCCNIef0BaHMI
no M3y4yeHuto 6MOAOCTYNHOCTM MarHusi, BbINOJHEHHbIE C YY4aCTUEM 340POBbLIX [O-
6poBObLEB M OMYBAMKOBAHHbIE 3@ NocaefHUe 5 neT. UCTOUYHMKaMK AaHHbIX A48 06-
30pa NOCAYXMAKU nouckoBas cuctema Google, 6a3bl gaHHbix PubMed, UpToDate®,
ClinicalTrials.gov, opuunanbHbie canuTbl perynstopHbix opraHos (EFSA, EMA u FDA).
AHanus nuTepaTypbl NOKasan, YTO B Ka4yeCTBE MEPBUYHON KOHEYHOM TOUKM valle
BCEro BbIOMPAKOT aHaNM3 IKCKPELMM MarHus C MOYOW, a B KaYeCcTBe BTOPUYHOM TOu-
KM — onpeaeneHue MarHusa B NaasmMe Uam CbiIBOPOTKE KpoBW. B 6onblMHCTBE nccne-
[LOBAHUIM 3HAOTEHHbIN YPOBEHb MArHUsl yYMTbIBANIM BO BCEX TOYKAx 3abopa KpoBw,
W LaHHbIN HakT No3Boiua n3bexaTb oWNB0K U HEMPABU/IbHOW TPAaKTOBKM pe3ynbTa-
ToB. KoppekTupoBky (hapMakOKMHETUYECKMX MApaMeTpoB C YYETOM 3IHAOTEHHbIX
3HaYeHUI MarHus NPOBOAMNM MO-Pa3HOMY. B 0fHUX UCCNELOBaHUSX 3HAOMEHHbIE
3HAYEeHUS MarHua paccMaTpMBaInCh Kak HE3aBUCHUMbIe MEePEMEHHbIE U C HUMM CPaB-
HWMBANIM 3HAYEHUS, NONYYEHHbIE MOC/IE NPUMEHEHUS NPENapaToB; B APYrUX UCCNeno-
BaHMSAX SHAOTEHHbIe 3HaYEHMs MarHna paccMaTpMBaauCh Kak KoBapuaTa, Bausiowas
Ha MoJyYeHHble 3HaYeHus U Tpebyolas 0693aTeNbHOro yyYeTa; B ABYX UCCIea0Ba-
HMAX OblNa NpoBedeHa KnaccuMyeckas KOppekTUMpoBKa hapMaKOKMHETMYECKMX Ma-
paMeTpoOB — BblYWTAHWE IHAOTEHHbIX 3HAYEHUI U3 3HAYEHUI, MOMYYEHHbIX NOCIE
npuMeHeHus npenapaTtos. OLeHKa IHLOrEHHOr0 YPOBHS MarHus B paMKax U3y4eHus
ero 6Mof0CTYNHOCTU HeoBX0AMMa A1 KOPPEKTUPOBKM hapMaKOKUHETUYECKUX NO-
KazaTesiel, NoayyeHUs LOCTOBEPHbLIX PE3yNbTaTOB UCCNEA0BAHUS U LOMXKHA BbiTh
3annaHMpoBaHa 3apaHee Npw NOAroTOBKE MPOTOKONA KIMHUYECKOrO UCCIea0BaHMS.

KntoueBble cnoBa: 3HAOrEHHbIW YPOBEHb MArHUS; KIMHUYECKME UCCEA0BaHMS; CbIBOPOTKA KPOBU; MNA3Ma; 6u0-
AOCTYMNHOCTb
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In order to obtain valid results when studying the bioavailability of medicinal
products containing magnesium salts, it is necessary to take into account endogen-
ous levels of the macroelement in the body. The aim of the study was to conduct
a systematic review of the results of clinical studies on the bioavailability of medi-
cinal products containing magnesium, to evaluate the methods used for determin-
ing the endogenous level of magnesium, and to establish the necessity for adjusting
pharmacokinetic parameters according to the identified endogenous magnesium
levels. The review includes data from clinical studies of magnesium bioavailability
performed with healthy volunteers and published over the past 5 years. According
to the literature review results, the most commonly chosen primary endpoint is
urinary magnesium excretion analysis, and the most secondary endpoint is plasma
or serum magnesium determination. Data sources for the review included Google’s
search engine; PubMed, UpTodate®, ClinicalTrials.gov databases; and official web-
sites of regulatory authorities (EFSA, EMA, and FDA). In most studies, endogenous
magnesium levels were taken into account at all blood sampling points, and this
provided an opportunity to avoid errors and misinterpretations of the results. Ad-
justments of pharmacokinetic parameters with regard to endogenous magnesium
values were performed differently. Some studies treated endogenous magnesium
values as independent variables and compared the values obtained after drug ad-
ministration with them; other studies treated endogenous magnesium values as
a covariate influencing the values obtained and requiring mandatory consideration;
two studies involved a classical adjustment of pharmacokinetic parameters, the sub-
traction of endogenous values from the values obtained after drug administration.
The evaluation of endogenous magnesium levels as part of bioavailability studies
is necessary to adjust pharmacokinetic parameters and to obtain valid study results.
It should be planned beforehand at the time of preparation of the study protocol.

Key words: endogenous level of magnesium; clinical studies; serum; plasma; bioavailability

For citation: Eremenko N.N., Shikh E.V., Uvarova N.E. Pharmacokinetic (bioavailability) studies of magnesium
preparations. Bulletin of the Scientific Centre for Expert Evaluation of Medicinal Products. Regulatory Research and
Medicine Evaluation. 2023;13(2-1):302-315. https://doi.org/10.30895/1991-2919-2022-419

BBenenue

dU3M0N0OrMYeCcKonm M KaKOB BEPXHUI YPOBEHb

MarHuii Kak BHYTPUKNETOYHbIA KaTUMOH y4acTByeT  noTpebneHuns marHus. EBponeiickoe ynpasneHue
BO MHOIMMX OMOXMMMYECKMX Mpoueccax B opra- no 6e3onacHoCTM nuwesbix npoayktos (European
Hu3Me yenoseka [1, 2] u aBnsetca ogHUM u3 Ma-  Food Safety Authority, EFSA) u WMHcTuUTYT Me-
KPO3/1EMEHTOB, KOTOpPbIM HauMbosiee 4acTo NpuMHU-  AuumHbl (Institute of Medicine, loM?) ycTaHo-
MaloT [LOMONAHUTENbHO B BuAe A00aBOK K NMUWeE.  BUAW BEPXHUIA YpOBEHb NOTPebaeHUs MarHus
HepoctatouHoe noTpebneHuMe MarHuMg pacnpo-  npu npueMe nuiuesbix fobasok oo 250 u 350 mr
CTPAHEHO Cpenu HacesneHus pspa cTpad [2], oa-  cooTtBeTcTBeHHO?. CornacHo aaHHbiM UpToDate®,
HaKO [0 HACTOALLEro BPEMEHU HET eMHOr0 MHe-  CpefHee exeAHeBHOe noTpebneHne MarHus co-
HMUS O TOM, Kakas 403a MarHuMs MoXeT cuuTaTbcsl  ctaBnsetr 360 mr (15 mmonb)’. B Poccuitckoi

1 C2015 ropa UHcTUTyT MeamumHbl — HauuoHanbHas akagemus Mmeauumubl CLLUA (National Academy of Medicine, NAM).
2 https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/j.efsa.2015.4186

* Alan SLYu. Regulation of magnesium balance. https://www.uptodate.com/contents/regulation-of-magnesium-balance?search=
magnesium&topicRef=834&source=see_Llink
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(depepaumm, COrnacHO MeTOAMYECKUM PEKOMEH-
paumam MP 2.3.1.0253-21. 2.3.1%, yTouyHeHHas du-
3M0n0rnyeckas noTpebHOCTb MarHuMg Ans B3poc-
nbix coctaBnsger 420 mr/cyt. O HeobxopuMMoOCTU
KOPPEeKTUPOBKU pedepeHCHbIX 3HAYEHUIA MpU No-
TpebneHnn MarHus Bbio yKazaHo Ha paboyei KoH-
depeHunn (Man 2021 r.) no MarHuio, HEBPONOrun
M NUTaHMIO B ycnoBuax naHoemuun COVIDS.

Hepgoctatok MarHus B opraHuM3Me MoxeT ObiTb
CKOMMNEHCMPOBaH NpMeMOM MpenapaToB, COAepXa-
wmnx conn marHms. CoBpeMeHHblilt dapmaueBTuye-
CKUIA pbIHOK npepnaraeT noTpebutento 6onbluoe
KONMYeCTBO MpenapatoB MarHusg (opraHuyeckmx
M HEOpraHW4Yeckux coner) B PpasIMyHbIX Jiekap-
CTBEHHbIX GopMax (TabneTku, Kancynbl, MOPOLLIKK
M CyCneH3uu LNng npuema BHYTpb, Tabnetku xe-
BaTenbHble u ap.)°. B EBpone u CLUA paHHble npe-
napaTbl OTHOCATCS K Buonormyeckum pobaskam,
M ux obpaleHne perynMpyeTcs COOTBETCTBEH-
Ho EBponeiickum ynpaBneHneM no 6esonacHo-
CcTM nuwesbix npoayktoB (European Food Safety
Authority, EFSA)Y n YnpaBneHveM no KOHTPOO
33 KayecTBOM NPOAYKTOB MUTAHUS U NEKAPCTBEH-
Hbix cpencTs (Food and Drug Administration, FDA)2.
B Poccuitckonn Mepepaumm u Ha TeppuUTOpPUMU TO-
Cynapcte — uneHoB EBpasuickoro skoHomwuue-
ckoro cotw3a (EASC) npenapaTbl, copepxaliue
CONW MarHus, perucTpupytotca ans obpaiweHus
Ha GapMaLLeBTUYECKOM PbIHKE KakK JieKapCTBEHHblEe
npenapatbl (JIM)°, npu 3ToM MoxeT noTpe6oBaTbCs
npoBefeHne KAMHUYECKMX UCCNefoBaHUM CpaBHU-
TenbHOM BMOAOCTYNHOCTM Npenapara.

MepBble CTaTbW, NOCBALWEHHbIE MEAULIUMHCKOMY NPU-
MEHEHWI0 MarHus, MOXHO npocneanTb oT 1697 . [3],
O[HAKO 3HaHMS 0 papMakokuHeTuke JII, copepxa-
LMX COIM MarHus, 0CTATCS OrpaHUYEHHbIMM.

Llenb paboTbl — npoBecT cucTeMaTUYeckuin 063op
pe3ynbTaToB KAMHUYECKUX UCCAe0BaHUM MO U3Y-
yeHuto buogoctynHocTtu JIM, copepxawmx MarHuin,
OLEHUTb WCMOJIb3yEMbIE METOAbl OnpeaeneHus
SHAOrEeHHOro YPOBHSI MarHusi U HeobxoaMMOCTb
KOppPeKTUPOBKM (hapMakoOKMHETUYECKMX MapaMeT-
POB C YY4ETOM BbISIBIEHHbIX 3HAOTEHHbIX 3HAYEHWUI
MarHus.

CnepyeT yTOYHWUTb, YTO OONbWas 4vacTb onybau-
KOBaHHbIX cMCTeMaTU4Yeckux 0630poB M MeTaaHa-
NIM30B KacaeTcs TepaneBTUYECKOro MPUMEHEHUS
MarHusi, Hawen 3apayeirt OblNoO M3yyveHue 6GuoAO-
CTYMHOCTU U OLEHKA 3HAOrEeHHOr0 YPOBHS MarHus
B KJIMHUYECKUX UCCNEf0BAHUSIX.

Marepuaibl ¥ METObI

B paborte Hap AaHHbIM CUCTEMATMYECKMM 0630-
poM 6bl1 MCNONb30BaH WHGOPMALMOHHO-aHANK-
TUYECKMIA METOA ANS OLEHKU UMEIOLLMXCS AaHHbIX
no npoBeaeHUo GapMaKOKUHETUYECKUX UCCNeno-
BaHMI 6MOJOCTYNHOCTH in vivo npenapaToB MarHus.

TeKkcT CTPYKTYpUPOBaH B COOTBETCTBMUM C MOLLAro-
BOW MHCTPYKUMEN ANS HAnNMCaHUs cucTemMatuye-
ckoro o63opa — PRISMA 2020 [4].

UcmoyHuku uH¢popmayuu. Tlounck
no 3anpocam:

1) Ha odumuManbHbIX CalTax perynsaTopHbIX opra-
HoB CLUA v EBponbi?;

2) B nouckoBorn cucteme Google, 6a3ax AaHHbIX
PubMed, UpToDate®, ClinicalTrials.gov no knto-
4yeBbIM C/I0BaM, a 3aTeM MO CNUCKaM iMTepaTypsl
B HaWOEHHbIX CTaTbsX, OMYyBAMKOBAHHbLIX 33 Mo-
cnepHue 5 net (c 2016 no 2021 r.) B nHdopMauu-
OHHO-TENEKOMMYHUKALMOHHOM ceTu NHTepHerT.

BbIMONIHANCA

Kpumepuu nepsuuHozo noucka. Mcnonb3oBanuch
KN4YeBble  CNOBa  «magnesium  comparative
bioavailability» n dunbTpbl: «Review», «Systematic
review», «Meta-analysis», a Takxe «Clinical trial,
«Randomised controlled trial», Takxe dunbTp
«3a nocnepHue 5 net». Pe3ynbraTtbl, MNOMAYyYEHHbIE
Mo pa3HbIM GUNLTPaM, NpeACTaBNAEHbI HA pucyHke 1.

Kpumepuu exnoyenus. Mooxonswme nybamkaumm
Bblbupanu no npuHumuny PICOS (population, in-
tervention, comparison, outcomes, and study) [5].
MauneHTbl (P): oT 18 net 3p0poBble A06POBObLbI
oboero nona. Tun BmewartenscTsa (l): B3aTHe Kpo-
BU WM(MAM) MOYM AN UCCNE[OBaHUS KOHLEHTpa-
umm Mmaruumg. fpynna cpasHeHus (C): HeT. Mcxoapbl
(O): nopTeepxpeHWe MAM ONpPOBEpPXKEeHWe Comno-
CTaBMMOW BMOAOCTYMHOCTM MarHus. Tunbl ucche-
[loBaHuM (S): paboTbl, B KOTOPbIX MPOBOAMNACH

4 MP 2.3.1.0253-21. HopMbl $H13M0N0TMYECKUX MOTPEOHOCTEN B IHEPTUM U MULLEBLIX BELLECTBAX A5 PA3/IMYHbIX FPYNM HAceNeHus
Poccuitckoit ®epepaunn. MeToguueckune pekomMeHgaumu. Mockea; 2021.
> 2°Workshop on magnesium, neuroscience and nutrition — in current Covid pandemia. https:/www.mdpi.com/journal/nutrients

events/13123
https://grls.rosminzdrav.ru
https://www.efsa.europa.eu/en
https://www.fda.gov

© ® N o

Pewenne CoseTa EBpasuiickoin skoHoMuyeckon komuccum ot 03.11.2016 N2 85 «O6 yTBepxaeHuu lMpasun npoBeneHus uccne-

[OBaHWIM BUO3KBMBANEHTHOCTM NEKAPCTBEHHbIX NpenapaToB B pamMkax EBpa3niickoro sKOHOMUYECKOro Cor3a.
Pewenune Coseta EBpasuiickoi skoHoMuyeckon kommccun ot 03.11.2016 N2 78 «O lMNpaBunax perncTpaumm n sKCnepTusbl 1ekap-

CTBEHHbIX CPeACTB AN MEAULMHCKOTO NPUMEHEHUS».
10 https://www.efsa.europa.eu/en
https://www.fda.gov
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Mybankaummn, noeHTMPUUMpoBaHHbIE MyTEM
noucka B 6azax AaHHbIX
Publications identified by searching databases

[lononHuTenbHble Ny6aMKaLmu,
UAEHTUDULMPOBAHHbIE Yepes APYrUe UCTOUHUKM

Additional publications identified through other sources
(n, =0, n, =23)

Upentudpukaumns
Identification

(n, =33, n,=12)
v

v

My6nukaumu nocne yaanenus nybnukatos
Publications left after removing duplicates

(n, =33, n,=33)
J

CKpUHUHT
Screening

Mybankaumm, npolweawme CKPUHUHN
Publications left after screening

(n,=13,n,=33)
J

[lonHoTeKkcToBbIE CTaTbM, OLLEHEHHbIE
Ha NpueMnemMocTb
Full-text articles assessed for eligibility

(n,=13,n,=12)
¥

Acceptability

MccnepnoBaHus, BKIOYEHHbIE
B KQYeCTBEHHbIN CUHTE3
Studies included in qualitative synthesis

MNpuemnemoctb

(n,=2,n,=6)
J

MccnepoBaHus, BKIOYEHHbIE

B KOJIMYECTBEHHbIN CUHTE3

Studies included in quantitative synthesis
(n,=2,n,=6)

BknioueHHble
Included

|

|

MckntoyeHHble ny6avkaumm
Excluded publications
(n,=20,n,=21)

MckntoyeHHble
NMONHOTEKCTOBbIE CTAaTbW
Excluded full-text articles
(n,=9,n,=6)

Puc. 1. Aneopumm ombopa cmamell 019 cucmeMamuyecko2o 0630pa (n, — yucao nybaukayuii ¢ punempamu «Review» u «Systematic
review», n, — aucno nyénukayuii c punempamu «Clinical trial» u «<Randomised controlled trial»)

Fig. 1. Algorithm for selecting articles for the systematic review (n, _number of publications identified with the filters “Review” and
“Systematic review’; n, _number of publications identified with the filters “Clinical trial” and “Randomised controlled trial’)

CpaBHUTeNbHAas oueHka 6MOAOCTYNHOCTU MarHus
n3 JIM (nmweBbix A06ABOK).

Kpumepuu HeeknoueHus. PaboTbl, B KOTOPbIX U3Y-
Yyanacb 6GMOAOCTYNHOCTb MarHma in vitro, Ha XXMBOT-
HbIX, U3 MPOAYKTOB MUTAHMS UKW pacTUTENIbHOrO
Cblpbsi.

Pe3yibTaThl M 00CYKAEHME

Mpu noucke B wu3yuyaeMblx 0asax [AaHHbIX
Mo KJIOYEBbIM CNOBAaM «magnesium compar-
ative bioavailability» ¢ dwunetpamm  «Review»
n «Systematic review» 3a nocnegHue 5 net 6bI10
HanaeHo 33 pesynbrata. 20 cTaTelt He coaepa-
M [aHHBIX MO H6MOAOCTYMHOCTM MarHug, 9 cra-
Tei OblAM NocCBsiLLeHbl BMOAOCTYNHOCTU MarHug,
HO He u3 JIMN. U Tonbko 2 cTaTbM OTBEYASIM MOUCKO-
BOMY 3anpocy (puc. 1).

NocnegHWM M3 pPaACCMOTPEHHbLIX HaMW CUCTeMa-
TMYECKUX 0630pOB, MOCBALLEHHbIX UCCNELOBAHU-
AM 6MOA0CTYNHOCTU MarHus, 6bin onybamMkoBaH

B 2021 r. M.R. Pardo u coaBT. [6]. B Hem npoaHa-
NIM3UPOBaHbI UCCefoBaHUa BUMOLOCTYMHOCTU Mar-
Hug, onybaunkoBaHHble B 6a3ax AaHHbIx PubMed,
Cochrane, Web of Science, Scopus. bbino HalgeHo
443 yccnenoBaHMs, U3 HUX TONbKO 14 COOTBETCTBO-
BaJiM NOMCKOBOMY 3anpocy. BeiBoabl, koTOpble cae-
Nlanu aBTopbI:

HEeOopraHM4yeckne npenapatbl MarHna MeEHee
6I/IO,IJ,0CTyngI, 4YeM OpraHuyeckme, oaHako cte-
neHb BCaCblBAHUA 3aBUCUT OT 403bl M YMEHbLUA-
€TCa C yBEeNIMYEHNEM N03bl MAarHUA;

BCe€ MULLEBbIE ,EI,O6aBKM, cogepxatume MarHum,
MOryT nogaepXuBatb COAEPXKAHUE LOAHHOIO
3N1eMEeHTa Yy 340pPOBbIX nogen Ha d)MBMOJ'IOFVI-
4YE€CKOM ypOBHE 6e3 npeanwecTByoLWero ,n.ed)m-
UunTa, 0AHaKo Noao00HbIN pe3ynbTaT HE MOXeT
ObITb rapaHTUpOBaH y NOXWUJbIX NAUUEHTOB, Na-
LMEHTOB C 3a00N1€BaHMUSAMU UK C npeabigywnm
CY6¢)VI3VIO}'IOFVIHECKVIM YPOBHEM MarHud,
nccnenoBaHma 6MO,D,OCTyI'IHOCTM MarHusa npoBo-
OST MCXOAS M3 3HAYEHMMN SHAO0MEeHHOro YPOBHA
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MarHusa B nnasme. B KAMHMYECKMX MccnenoBa-
HMAX 6GMOLOCTYNHOCTU MAarHus B KayecTBe na-
pamMeTpa MOHWTOPUHIA WCMNOAb30BaNMU MoYeuy-
HYI0 3KCKpeuuo (npu cobnofeHun ycnosus,
4TO MOrOLWEHME MAarHUSA U ero BbICBOOOXAEHUE
TKAHAMM HaXoANTCS B paBHOBECUH).

BaxHoM cocTaBnsilowen BceX UCCNefOBaHUMN, ONU-
CaHHbIX B 0630pe [6], 6bLI0 M3yyeHUe 3HAOreHHO-
ro ypoBHSl MarHusl y Cy6bekToB L0 MCCNefoBaHus,
a TakXe KOHTpo/b noTpebneHus npoaykTos, Hora-
TbIX MarHMeM, Ha NPOTSXKEHWUM BCErO UCCeA0BAHUS.

B cucrtematnueckoM o0630pe, ony6iMKOBAHHOM
B 2017 r. J.P. Schuchardt u coasr. [7], Takxe 0603Ha-
Yyanacb He06XO0AMMOCTb OLEHKM 3HAOMEHHOro CTa-
Tyca MarHus. ABTOpbl OTMeYalT, YTO OOblYHbIe
nccnenoBaHMs 6GUOAOCTYNHOCTU, KOTOPbIe KOHTPO-
JIMPYIOT YPOBHM MarHus B naa3Me KpoBuM noce ne-
popanbHOro npuema, HefoCTaToOUYHbI AN U3yYeHUs
CKOpPOCTM M KONIMYECTBA BCACbIBAHMSA MarHus, no-
CKONIbKY MarHui B nnasme nofBepxeH ObiCTpoMy
roMeocTasy, KOTOpbli B OCHOBHOM o00ycnoBneH
MoYeYyHOW 3KCKpeLmei (3a 6onee Bbicokor abcopb-
unern obbluHO cnepyeT Bonee BbICOKAs IKCKpeLms
[LLaHHOrO 3N1eMeHTa) U MOoCNeAyLWUM HaKOMeHU-
€M B KOCTHOM TKaHu [8]. AkTMBHas peabcopbuus
MarHus u3 NepBMYHOM MOYM B NOYKax obecneuyu-
BaeT nocTynieHue B nnasmy npumepHo B 20 pa3
6onblue MarHusi Mo CpPaBHEHMIO C TeEM Konuye-
CTBOM, KOTOPOE BCAaCbIBAETCS B KMLIEYHOM TpakKTe.
OcTaBWKICA MarHUi BbIBOAUTCS C MOYOM. TakuMm
obpa3om, 6a30Bble YPOBHU MarHus B nnasme Obl-
CTPO PerynauMpyrTcs OpraHM3MOM, YTO 3aTpyaHSeT
OLLEHKY TOYHbIX KPUBbLIX KKOHLLEHTPALMUSA — BPEMSI®.

Mo 3ampocy B 6a3se paHHbix  PubMed
n B ClinicalTrials.gov no nonckoBbIM CNoBaM «mag-
nesium comparative bioavailability» n dunetpam
«Clinical trial», «Randomised controlled trial»
n «3a nocnegHue 5 net», 6bin0 06HapyxeHo 35 pe-
3ynbTaToB, 29 U3 HUX HEe COOTBETCTBOBAJIM KpUTe-
pUsIM MOMCKA — He 6bIN0 MHOPMaLMK MO MarHuUi.
Kaxpoe nccnenoBaHve paccMaTpyBanoch OTAESb-
HO, B BWAE MONHOTEKCTOBOM CTaTbM, 4YTOObI BbI-
SIBUTb, U3YYaNCs M IHAOTEHHbIA YPOBEHb MarHus
L0 uccnenosaHuns (puc. 1). NonyveHHble pesynbTa-
Tbl NpeAcTaBneHbl B mabauuye 1.

UccneposaHne M.K. Dolberg u coasT. [9] nocss-
WEeHO W3YYEHUIO CpaBHUTENbHOW GhapMakoKuHe-
TUKM Pa3NYHbIX NEKAPCTBEHHbIX (HOPM MarHus
rTMAPOKCUAA: NepopanbHOM U ANS BHYTPUBEHHbBIX
MHbeKunn. [Ius3aiH nccnepoBaHns npepycMaTpu-
BaN Tpu nepuopa: 1 cyT — OLEeHWBaNU SHAOMEHHbIN
YpOBEHb, B39TWE KPOBU ANS OLEHKWU SHOOrEHHOro
YPOBHS NPOBOAM/M BO BCEX TOYKax 3abopa KpoBw,
KoTopble Bbln 3anNaHUPOBaHbl AN UCCNeayeMbIX

npenapaTtos, 2 CyT — A06poOBOMbLbI MPUHMMANU
BHYTPb MarHma rugpokcma 360 mr, 3 cyt — npo-
BOOMIWM BHYTpUBEHHOe 6ONMCHOE BBeaeHue Mar-
Hus cynbdata 2 r. KoHUeHTpaumio marHma onpe-
[enanu B nnasMe KpPoBM M B Moue, COBpaHHOW
3a 4yeTblpe 6-4aCOBbIX MHTepBasia oTb6Opa npob.
KoppekTupoBKa 3HauyeHus naowagu nog Kpueowm
«KOHUeHTpauus-spems» AUC ,, 6bina caenaHa
NyTEM BblYMTAHUS 3HAYEHWUS SHOOMEHHOro YpOB-
HS MarHusi B nNiasme A0 NpUMEHeHUs npenapaToB
(1 cyT MccnenoBaHUa) M3 3HAYEHMUI, NOJTYYEHHbIX
nocne npuMmeHeHus npenapaTa. buogocTynHocTb
rMapokcnaa maruma coctasnsina 15%, n paHHbINA
pe3ynbTaT, MO MHEHUID aBTOPOB, NpeAcTaBaseT
Cc060M KAMHUYECKM 3HAUYMMBbIMA BApMaHT ANs nepo-
panbHbIX A06aBOK MarHus. B uccnepoBaHum 6bina
BbiOpaHa OTHOCWMTENbHO BbLICOKAs [03a MarHug
[LNg TOro, YTOObI BbI3BaTb 3aMETHbIN NPUPOCT onpe-
[leN9eMoro 3neMeHTa B MJa3Me MO OTHOLWEHUIO
K ero 3HAOreHHoMy ypoBHI0. OfHAKO AaHHbIN Bbl-
60p MOXET NPMBECTU K MEHbLUEN BMOAOCTYMHOCTH
MarHus, Tak Kak u3BecTeH (akT, YTO YeM MeHblue
HarpysouyHas no3a marHus, Tem bonblie ero cre-
neHb BCacbiBaHus [6, 7, 10, 11].

O6pawaeT Ha cebs BHWMAHWE, YTO 3HAYEHUS 3H-
[LOT€HHOM KOHLEHTpaLMM MarHus B HEKOTOPbIX
TOYKax oT60pa Npob KpPoBU OblaN Bbile 3HAYEHU
€ro KOHLEHTpauui nocie npuvema nepopasbHOro
npenapata. ABTOpbl OTMEYAIOT, YTO Yy OAHOro A0o-
6poBosibLla Obll BbICOKUIA 3HAOMEHHbIA YPOBEHb
MarHusi B nnasMe KpOBM, YTO NPUBENIO K TOMY,
4TO Nocse BblYMTAHMA U3 3HaYeHun AUC nocne npu-
MeHeHWs npenapaTa MarH1s KoppekTMpyeMoe 3Ha-
yenune AUC ,, CTano Huxe Hynsa. TakuMm o6pasom,
ANg faHHOro cybbekTa uccnenoBaHmsa 6uoaocTyn-
HOCTb Oblfla 0603Ha4YeHa Kak HoMb. MakTUYecKM
3TOT pe3ynbTaT MOXHO pacCMaTpuBaTh Kak BbIbpOC,
KOTOpbIA CMOr Obl MCKA3WTb pe3ynbraTbl, €Cau
6bl He MpPOBOAMNACL OLEHKA 3HAOreHHoro ¢doHa
“ HeobxoaMMas KoppeKTUpoBKa 3HaveHus AUC.

ABTOpbl paboTbl [9] cuMTaloT, YTO TPaAMLMOHHAA
cTpaterns c onpeAeseHUeM A0AM aKTUBHOMO Be-
WecTBa, MOCTYNawLWero B KPOBb MpU 33aAaHHOM
nepopanbHOW Harpyske, MOXeT ObiTb COMHUTENb-
HOM ONS MaKPOHYTPUEHTOB, TakKMX KakK MarHWi.
CnepyeT yuuTbiBaTb KOMMOHEHTbI, BAMSKOWME
Ha abcopbumio MarHus, a TakXKe 3HAOTEHHbIN ypo-
BEHb MarHus B niasMe, KOTOPbI NpobaeMaTUyHo
OT/IMYUTbL OT YBE/IMYEHMS €ero KOHLEeHTpauuu no-
Cne MpUMEHEHUS MpenapaToB, COAEpXaWMX Mar-
HWIA. ABTOPbI A,ENal0T BbIBOA, YTO U3YYEHME YPOBHS
MarHus B CbIBOPOTKe No-npexHemy npeobnagaet
B KJIMHMYECKMX MCCNedOBaHWAX M npencraBnseT
coboit [oBONMBHO ObICTPbLIM MeToA. Takxke pony-
CTMMOCTb M MPUrOAHOCTb OMpefefieHns MarHus

BepomMocTu Hay4yHoro ueHTpa akcnepTu3bl CpeacTB MEAULMHCKOTO NPUMEHEHMS.
PerynatopHble uccnenoBaHus n skcnepTu3a nekapCcTBeHHbIx cpeacTs. 2023, T. 13, N2 2-1
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Ta6nuua 1. KnuHuyeckue uccnedosaHus buodocmynHocmu npenapamos MazHuUs, ONUCAHHble 8 OMKPLIMbIX UCMOYHUKAX AUmepamypsl
3a 2016-2021 2.

Table 1. Clinical studies of the bioavailability of magnesium preparations reported in the open-source literature for 2016-2021.

lon
nccneno-
BaHus,
ccbUika
Year of
research,
reference

2017 [10]

2018 [12]

WUsyyaemblie
npenaparbi
Studied
medicinal
products

360 Mr
MarHus
rMapoKcuaa
(nepopansb-
HO);

2 T MarHus
cynbdata
(BHYTpHU-
BEHHOEe
6ontocHoe
BBEJEHME)
360 mg
magnesium
hydroxide
(oral);

2 g mag-
nesium
sulfate (intra-
venous bolus
injection)

350 mr mar-
HMA okcuaa
B MaTpuue
u3 docdo-
NIMNUL0B

U CNOXHBIX
3¢pupoB
caxaposbl,
350 Mr mar-
HUSA oKcKuaa,
350 mr mar-
HMS LMTpaTa,
350 mr mar-
HUs Bucrnun-
LuuHaTa

350 mg mag-
nesium oxide
(phosphol-
ipid-sucrester
matrix),

350 mg mag-
nesium oxide,
350 mg mag-
nesium citrate,
350 mg
magnesium
bisglycinate

Konu-
4ecTBO
Ao6po-

BOJIbLIEB
Number of
volunteers

10 3p0-
pOBbIX
MY>XXUMH
10 healthy
men

10 3p0-
pOBbIX
nobpo-
BOJIbLLEB
(4 myx-
YMUH U 6
XKEeHLUMH)
10 healthy
volunteers
(4 men
and 6
women)

Buomarepuan
1 TOuKM 3a6opa
Biomaterial and
sampling points

06pasLbl KpoBU
(nnasma) cobupanu
nepej BBefeHUEM
[,03bl Npenapara
(3HAOreHHbIN ypo-
BEHb), Yepes 15, 30,
60,90 1 120 MuH,
yepes 3, 4,6, 8,12
u 24 4y nocne BBe-
[leHus npenaparTa.
O6pasubl MOUM CO-
6upanu 3a yeTbipe
6-4acoBbIX
nepuona B AeHb
uccnefoBaHus
Blood (plasma)
samples were col-
lected before dosing
(endogenous level),
at 15, 30, 60, 90,
and 120 min, and at
3,4,6,8 12, and 24
h after dosing.
Urine samples were
collected over four
6-h periods on the
day of the study

O6pasubl KpoBU
(cbiBOpOTKA

M 3pUTPOLMUTDI)

1 Moum cobupanu
B MOMEHTbI BpEME-
Hu O (3HAOTreHHbIN
ypOBeHb), 2, 4, 8
24y

Blood (serum and
erythrocytes) and
urine samples were
collected at time
points 0 (endogen-
ous level), 2,4, 8
and 24 h

MeTtopg,
onpeaeneHns
KOHLLEHTpaLuu
MarHus
Method for
determination
of magnesium
concentration

@doTomeTpus
noraoLeHus ¢ no-
MOLLbIO XPOMO-
reHHOM peakumm
(ang aHanusa
06pasLLoB Nnasmbl
1 MOUMN)
Absorption photo-
metry by chromo-
genic reaction was
used to analyse
plasma and urine
samples

CopepxaHue
MarHus B 3puTpo-
uuTax onpepe-
naau MeToaoM
aTOMHO-abcop6-
LMOHHOWM cnek-
TpodoTOMETpUU.
Obpa3subl MOUK
6bInM NpoaHa-
NIM3UPOBAHbI

Ha LeHTpobex-
HOM aHanusartope
Monarch
Magnesium
content in
erythrocytes was
measured by
atomic absorption
spectrophotometry.
Urine samples were
analysed using a
Monarch centrifu-
gal analyser

Pesynbrar
Result

BuopoctynHocTb
TMAPOKCMAA MarHus
coctaBuna 14,9%
(on: 8,3; 26,8).
JKCKpeLuus Marius
C MOYOM yBENUYU-
nacb Ha 17,7% (OW:
8,9; 35,0) oT ucxopa-
HOFO YPOBHS

The bioavailability of
magnesium hydrox-
ide was 14.9%

(Cl: 8.3; 26.8).
Urinary magnesium
excretion increased
by 17.7% (Cl: 8.9;
35.0) from the
baseline

OTMeyeHa cTatu-
CTUYECKM 3HaYMMan
6onbluag 6uomo-
CTYMHOCTb MarHus
U3 U3y4yaemoro
COCTaBa Mo cpas-
HEHUIO C APYrUMHU
npenapaTtamu,
0HaKO oYeBMaHas
KNMHMYecKas 3Ha-
YMMOCTb He fACHa
The studied compos-
ition demonstrated
significantly higher
bioavailability

of magnesium in
comparison with

the other medicines;
however, the clinical
significance of this
fact is not obvious

Mpumeuanue
Note

MNepekpecTHbIN
[AM3aMH nccnenoBa-
HUS C MepopanbHbIM
U BHYTPUBEHHbIM
BBEJEHMEM npena-
paToOB MarHus.
[veta no v Bo Bpe-
Ml uccnefoBaHusa®
The study used cross-
over design with

oral and intravenous
magnesium prepar-
ations. Participants
followed diet
recommendations
before and during
the studies™

OTMeueHa BblCOKas
BapuabenbHOCTb
3HA,0reHHbIX
3HaYeHUM IKC-
Kpeumu Maruums

C MOYOM1 B pa3HbIX
rpynnax, npu 3Tom
Y AAHHbIX MaLUeH-
TOB 3HAOreHHble
3HaYeHus MarHus
B CbIBOPOTKE KPOBM
M 3pUTpOLMTaX
3Ha4YMMO He OT/In-
Yyanucb

The endogenous
values of urinary
magnesium excre-
tion varied largely
in different groups,
while the endo-
genous values of
magnesium in serum
and erythrocytes in
the same patients
did not differ signi-
ficantly
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Table 1 (continued)

lon
nccneno-
BaHus,
ccbUika
Year of
research,
reference

2019 [13]

2020 [14]

308

WUsyyaemblie
npenaparbi
Studied
medicinal
products

MarHmsa umT-
paTt (400 mr)
M MarHus ok-
cua (400 mr)
400 mg mag-
nesium citrate
and 400 mg
magnesium
oxide

[Ba npena-
paTa MarHms
(500 mr):

C HeMea/eH-
HbIM BbICBO-
60OXOEeHMEM
U C BBYX-
$a3HbIM OT-
CPOYEHHbBIM
BbICBO6O-
XAEHUEM
Two 500-mg
formulations
of mag-
nesium: an
immediate-re-
lease one and
a biphasic,
delayed-
release one

Konu-
4ecTBO
[o6po-

BOJIbLIEB
Number of
volunteers

14 3p0-
pOBbIX
MY>XXUYMH
14 healthy
men

20 3p00-
pPOBbIX
nobpo-
BOJ/IbLLEB
(10 myx-
ynH n 10
XKEHLUMH)
20 healthy
volunteers
(10 men
and 10
women)

Buomarepuan
1 TOuYKM 3a6opa
Biomaterial and
sampling points

06pasLbl KpoBU
cobupanu B Mo-
MEHTbl BpEMEHM:
0 (3HLOreHHbIN
YPOBEHb), 2, 4, 8

n 24,

O6pa3ubl MOUU —
B TeyeHue 24 4
nocsne npuema
npenapaTa

Blood samples were
collected at time
points 0 (endogen-
ous level), 2,4, 8
and 24 h.

Urine samples were
collected over 24 h
after dosing

O6pasubl KpoBU
(cbiBOpOTKA) —

B UCXOAHOM COCTO-
SIHUM (SHA,0TEHHBIN
YPOBEHb) U Nocne
npuema npenapa-
ToB Yyepe3 1, 2, 3, 4,
61n8u.

O6pa3subl MOUM CO-
6upanu B TevyeHune
24y

Blood (serum)
samples were
collected at the
baseline (endogen-
ous level) and 1, 2,
3,4, 6,and 8 h after
dosing.

Urine samples were
collected over 24 h

MeTtopg
onpeaeneHns
KOHLLEHTpaLuu
MarHus
Method for
determination
of magnesium
concentration

MeToabl

He onucaHbl
The methods are
not described

MeToapbl

He onucaHbl
The methods are
not described

BepomMocTu Hay4yHoro ueHTpa akcnepTu3bl CpeacTB MEAULMHCKOTO NPUMEHEHMS.
PerynatopHble uccnenoBaHus n skcnepTu3a nekapCcTBeHHbIx cpeacTs. 2023, T. 13, N2 2-1

Pesynbrar
Result

OTMeyeHo cTaTH-
CTUYECKM 3HaUU-
Moe yBenuyeHue
3KCKpeLMn MarHus
C MOYOM B TeYEeHHe
24 4y nocne npu-
MeHeHUs uuTpaTa
MarHus.

B nnasme kposu
0TMeYanochb cTaTu-
CTUYECKM 3HaUMMOoe
MOBbILEHNE KOH-
LleHTpaLMmn MarHus
nocne npUMeHeHus
MarHus uuTpaTa,
4yeMm nocne npu-
MeHEeHMUS MarHus
OKCMAa B TeueHue 4
4yun8uy

The study showed a
significant increase
in the urinary mag-
nesium excretion
within 24 hours after
the administration of
magnesium citrate.
The increase in
plasma magnesium
concentration at 4-h
and 8-h points after
the administration
of magnesium citrate
was significantly
higher than with
magnesium oxide

He 6b1n10 BbISIBNEHO
CYLLECTBEHHbIX
pasnuuun mexany
TEeCTUPYEMbIMU
npenapaTammu

B OTHOLLIEHWUM
24-4acoBoW no-
YeYHOW 3KCKpeLumnm
MarHusa u naowagm
noA KpUBOM KOH-
LEeHTpaumm Maruums
B CbIBOPOTKE KPOBM
B Te4yeHune 8 4
There was no
significant difference
between the tested
products regarding
24-hour renal mag-
nesium excretion
and the area under
the curve of serum
magnesium levels
over 8 h

Mpumeyanue
Note

MpenBaputenbHo
npoBOAMNICS [OMON-
HUTENbHbLIN Npuem
npenapaToB MarHus
(400 ™r) B TeyeHune
5cyT

Preliminary 5-day
intake of magnesium
preparations (400

mg)

MccnenosaHue
6b110 NPOBEAEHO
HaTowlak, nocne
LMETHI.
CTaHpapTm3unpo-
BaHHOE NUTaHue
BO BpeMs
nccnepoBaHua™™
Participants
followed diet
recommendations
and fasted overnight
before the study;
they consumed
standardised meals
during the study™
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Table 1 (continued)

4,6,8,12124 4
nocne npuema
Blood samples were

poTKe KpoBM 1 06-
Lee coaepxaHue
MarHus B Moye

was noted in the
concentration of iMg,
but not in the serum

MeTton
lon
Konu- onpenenexHus
uccnepo-  Usyuaembie
4ecTBO Buomarepuan KOHLIEHTpaLumn
BaHus, npenaparbi
X Ao6po- 1 TO4KM 3a6opa MarHus Pesynbrar Mpumeyanue
ccbUika Studied . .
.. BOJIbLIEB Biomaterial and Method for Result Note
Year of medicinal . . L
Number of sampling points determination
research, products .
volunteers of magnesium
reference 2
concentration
20204 300 mr Mar- 17 3p0- O6pasubl KpoBU KoHueHTpauuto Bbbino oTMeyeHo MunoTHoe nnave-
[15] HUS XNIOpUMAA  POBbIX cobupanu HaTo- iMg B uenbHoMn 6onbluee yBenuye-  60-KOHTpoNupye-
no cpaBHe- nobpo- wak (3a 15 MuH KpPOBW OMpeAens-  HWe KOHLUEHTpauuu  Moe UccienoBaHue.
HMIO C Nna- BO/IbLLEB [0 BBEAEHMS A03bl) /M C UCNonb3oBa-  iMg, Ho He totalMg  Tocne 3aBTpaka
ue6o (7 mMyx- n3atemB0;0,5;1; HWeM 3neKTPOAUT- B CbIBOPOTKE KPOBU  C HU3KWUM COAEpXKa-
300 mg mag-  uuH u 10 2;4;6;84unuyepe3  HOro aHanM3aTopa WM MarHUs B MOYE  HMEM MarHus.
nesium chlo-  eHWWH) 24 4 nocne po3u- Nova 8 (Nova (BaHHOM pO3bl iMg uenbHOM KpoBM
ride versus 17 healthy — poBaHus. Biomedical, HEeL0CTaTOYHO MoxeT 6bITb 6onee
placebo volunteers  O6pasubl Moun co-  Waltham, MA, [N19 CTaTUCTUYECKU  YYBCTBUTE/IbHbLIM
(7 men 6upanmn 3a 15 muH  CLUA). [LOCTOBEPHOrO Mo- rnokasaTesiem
and 10 o npueMa npena-  KoHUEHTpaLuio BblleHKs totalMg) npu nepopasnbHOM
women) paTa 1 3aTeM B 2, totalMg B cbIBO- A higher increase npueMe MarHus

no cpaBHEHMIO C to-
talMg cbiBOpOTKM
1 MOYU U MOXKET

obtained starting onpeaensnu or urine totalMg 6bITb NPeAnoYTH-
with a fasting MeTOLOM aTOMHO-  (the tested dose is TeNbHbIM 419 OLEH-
sample (15 min abcopbuMOHHOM not sufficient for a KM BMOA0CTYNHOCTH
before dosing) and ~ cnekTpockonuu significant increase nob6aBokK.

thenat 0,05, 1, 2,4, [21] in totalMg) BbiBOA O TOM,

6, 8, and 24 h after
dosing.

Urine samples were
collected 15 min
before dosing, and
total urine was
collected at 2, 4, 6,
8, 12, and 24 h after
dosing

The whole blood
iMg concentration
was determined
using a Nova 8
electrolyte analyser
(Nova Biomedical,
Waltham, MA, USA).
The concentrations
of serum totalMg

4YTO O HOKpaT-
Hag po3a 300 mr
MarHus MoXeT
U3MeHuTb iMg,

HO He 0bwui to-
talMg B cbiBOpOTKE
KpOBM, Npeano-
nlaraer, YTo MeTop,
oueHkM iMg bonee

and urine totalMg yyBCcTBMTENEH ™"
were determined A pilot placebo-con-
by atomic absorp- trolled study conduc-

tion spectrometry

21

ted after a low- mag-
nesium breakfast.
The whole blood
iMg, compared to
the serum and urine
totalMg, may be

a more sensitive
indicator for oral
magnesium intake
and may be prefer-
able for assessing
the bioavailability of
supplements.

The superior sensitiv-
ity of iMg is sugges-
ted by the finding
that a single 300-mg
dose of Mg may alter
the whole blood iMg,
but not the serum
totalMg™**

1 Bioavailability of Single-dose Magnesium Salts. https://clinicaltrials.gov/ct2/show/NCT04139928
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Table 1 (continued)

lon
Konu-
uccnepo-  Usyvaembie
4ecTBo Buomarepuan
S fpenaparel 06po- 1 TO4KM 3a6opa
CCbiNKa Studied Aoop . aoop
.. BO/NbLEB Biomaterial and
Year of medicinal . .
Number of sampling points
research, products
volunteers
reference
2020 MarHus 59 3p0- O6pasubl KpoBU
[16]* oKeua, pOBbIX (iMg B uenbHOW
400 mr/cyT nobpo- KpoBw, totalMg
10 Hepenb BOJIbLLEB B CbIBOPOTKE
B CPaBHEHMM  CTaplue KpoBu) cobupanu
c nnaue6o 55 net HauMHas c obpasua
400 mg/day (39 BkAto-  HaToWwaK (Ao
magnesium YeHbl BBEJEeHUS A03bl)
oxide for 10 B KO- n uepes 10 Hepenb
weeks versus — He4HbIi NpUMeHeHus npe-
placebo oTyer) napara
59 healthy  Blood samples
volun- (whole blood iMg,
teers over  serum tMg) were
55 years obtained starting
old with a fasting sam-
(39 ple (before dosing)
included and then after 10
in the final ~ weeks of dosing
report)

MeTtopg
onpeaeneHns
KOHLLEHTpaLuu

MarHus

Method for
determination
of magnesium
concentration

iMg B uenbHoM
KpOBU U3Mepsn
yepes 10 MuH
nocne cbopa c no-
MOLLbIO Fa30aHa-
nn3atopa KpoBu
pHOx® Ultra.
MN3mepeHus iMg

B CbIBOPOTKE
KpOBMW NPOBOAUIU
KonopumeTpuye-
CKMM MeTOZ0M

Ha aHanu3aTope
Roche cobas
¢501 (Roche
Diagnostics, CLLA)
The whole blood
iMg was mea-
sured 10 min after
sample collection,
using a pHOx®
Ultra blood gas
analyser.

Serum totalMg
measurements
were performed
using colourimet-
ric analysis on a
Roche cobas c501
analyser (Roche
Diagnostics, India-
napolis, USA)

Pesynbrar
Result

Mpuem MarHus

B TeyeHune 10 He-
LieNlb NMpUBOAUN

K YBEMYEHUIO
KOHLeHTpaumm iMg.
Mpu ucnonb3sosa-
HWUM OXNAXKAEHHOM
1 3aMOPOXEHHOW
CbIBOPOTKM pe-
3yNnbTaTbl U3Me-
peHuit iMg 6binn
33aBbILWEHHbIMU

N0 CpaBHEHUIO

C U3MEepEeHUsIMHU,
npoBeAeHHbIMU

B CBEXEW LLeNIbHOMN
KpOBU

The 10-week mag-
nesium supplemen-
tation resulted in an
iMg concentration
increase.
Compared to the
measurements in
fresh whole blood,
refrigerated and
frozen samples
consistently led to

overestimation of the

iMg concentration

MpumeuaHue. /11 — 0osepumenbHbili uHMepean; iMg — uoHU3UPoBaHHbIL MazHul; totalMg — obwuli MazHul.
*bbl10 UCK/IIOYEHUE 3HAYeHUS KOHUeHmpayuu 00H020 006p080IbUA U3-3G 8bICOKO20 3HAYEHUS IHO02EHHO20 YPOBHS MASHUSI.
**Bbblu 06HAPYHEHbI CMAMUCMUYECKU 3HAYUMbIE PA3/IUYUS 8 3HAYEHUU SHO02EHHO20 YPOBHS KOHUEHMPAyUU MazHUs 8 CbiBOPOMKe Kposu

Hamouwak Mexoy pazHuiMu OHSIMU 06C/1€008aHUS.

*** Bblnu 06HAPYHEHbl UUPKAOHble pummsl Konebanus iMg, a makxe obwe2o MazHuUs 8 CbIBOPOMKeE UL MOYe.
Note. Cl, confidence interval; iMg, ionised magnesium; totalMg, total magnesium.
*There was an exclusion of the concentration value for one volunteer due to the high endogenous magnesium level.
**Endogenous fasting serum magnesium concentrations differed significantly on different examination days.
***The study found circadian rhythms of iMg and serum or urine totalMg fluctuations.

Mpumeyanue
Note

OTMeyeHa yMe-
peHHas v nono-
XWUTeNnbHas CBA3b
Mexay 6a3oBbiMU
(3HAOreHHbIMM)
KOHLLEHTpaLnaMu
iMg n totalMg

The study demon-
strated a moder-

ate and positive
relationship between
baseline (endoge-
nous) concentrations
of iMg and totalMg

[OCTUraTb KpOBOTOKA, HEe B3aMMOAENCTBYS (O
CAuM3ncTor 000M0YKOM Kenyaka) B CPaBHEHMM
C OpyrMMun npenapataMuM MarHus, TaKMMU Kak OK-
i, umMTpat u bucrnanumHat. KoHueHTpauus Maruus
onpeaensnacb B CbIBOPOTKE KPOBM, IPUTPOLUTAX
M MOYe Ha UCXOAHOM ypoBHe M yepes 2, 4,8 n 24 4
nocne npumeHeHms 350 Mr marHus B pasHbix Qop-
Max. KoppeKkTupoBKy pe3synbTaToB OnpeaeneHus
KOHLEHTPALMMU MArHWS C YYETOM IHAOrEHHbIX 3Ha-
YEHWI He MpOBOAMIM, TaK KaK CpaBHEHWE MexAay
3HAOrEeHHbIM YPOBHEM MarHus B CbIBOPOTKE, 3pUT-
pouuTax U Move (mabs. 2) n KOHUEHTpauuei mar-
HWMS, NONYYEeHHOM Yepe3 24 4 nocne NpUMeHeHus

B CbIBOPOTKE NOATBEPXKAAETCS OTHOCUTENBHO HU3-
KuMU ypoBHamu kak CV, Tak u CV,  KOHUEHTpa-
UMK CbIBOPOTOYHOTO MarHus, B OTIMYME OT YpPOB-
Hen CVintra U C\/inter 24-4acoBOM 3KCKPeLUUn MarHus

C MOYO0I1, 0BHapyXXeHHbIX B uccnenosaxHun [9].

B npyrom oBOMHOM crienoM nepekpecTHOM ucchne-
poBaHuu E. Brilli n coasT. [12] cpaBHuBanu 6uo-
OOCTYMNHOCTb MarHus npu npueme Sucrosomial®
magnesium (npenapaT oKCuAa MarHusg B MaTpuue
n3 GocPonmMnmaoB M CAOXKHbBIX 3PUPOB Caxaposbl,
KOTOpble YBENMYMBAKT MNPOHULAEMOCTb KMLIEY-
Horo H6apbepa M NO3BONAT aKTUBHOMY BELLECTBY

12 Magnesium supplementation for the prevention of supraventricular arrhythmias. https://clinicaltrials.gov/ct2/show/NCT028373%28
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Ta6nuua 2. 3HayeHus 3HA02eHHOU KOHUEHMpPauuu MazHus 8 ucciedyeMbix 6U002UdecKUX HUOKOCMSX CO2/1ACHO UCMOYHUKAM aumepa-

mypei 3a 2016-2021 2e.

Table 2. Endogenous magnesium concentrations in biological fluids according to the analysed open-source literature for 2016-2021

WUccnepyembiit npenapar

Test product CbiBOpOTKA

KpPOBU
Blood

DHAOreHHas KOHLLEHTpaLumMa Marius
Baseline magnesium concentrations

SpUTpoLUTbI

Erytrocytes

WNoHu3upoBaHHbIN
MarHuii (iMg)
lonised magnesium

YpoBeHb 3HaYMMOCTH

Mo paHHbIM E. Brilli u coasr., 2018 [12]; (koHUeHTpauus MarHus, Mr/an)
According to E. Brilli et al., 2018 [12]; (magnesium concentration, mg/dL)

Sucrosomial® magnesium 1,93 +£0,20
Maruus uutpat 1,99+0,11
Magnesium citrate

Marums okcup, 2,05+0,11
Magnesium oxide

MaruHus 6urnuumHaT 2,02+0,13

Magnesium bisglycinate

4,84+0,49
4,68 0,57

4,91 0,59

5,09 £0,59

Mo paHHbIM T. Greupner u coasr., 2020 [14]; (kOHUEHTpauMs MarHus, MMOob/n)
According to T. Greupner et al., 2019 [14]; (magnesium concentration, mmol/L)

2 P (1) — npenapat c ABYyX-
(}a3HbIM OTCPOYEHHBIM
BbICBOGOXAEHWUEM, NEPBbI
nepvos

2 P (1): two-phase delayed-
release product, period 1

0,81 £0,05

2 P (2) — npenapar ¢ AByX-
(ba3HbIM OTCPOYEHHbIM
BbICBOOOX/AEHMEM, BTOPOIA
nepuoa

2 P (2): two-phase delayed-
release product, period 2

0,82 £0,04**

1P (1) — npenapat

C HEME/IEHHbIM BbICBOBOX-
[leHWeM, nepBblii nepuog,

1 P (1): immediate release
product, period 1

0,85+ 0,05*

1P (2) — npenapat 0,85 £ 0,05*
C HeMeA/IeHHbIM BbICBOHOX-

LeHneM, BTOpOM nepuop,

1 P (2): immediate release

product, period 2

Mo paHHbIM J. Zhan u coaBT., 2020 [15]; (koHUEHTpauusa Marius, Mr/an)
According to J. Zhan, et al., 2020 [15]; (magnesium concentration, dL,

Mnauebo 1,95
Placebo (1,78-3,30)
Marnus xnopuz 2,08

Magnesium chloride (1,76-3,19)

MpumeyaHue. «-» — Hem OAHHbIX.

* 3Ha4eHus cmamucmuyecku He omauyaiomcs (p > 0,05, napHeil t-kpumepuli ¢ ypogHeM 3Ha4UMOCMU, CKOPPEKMUPOBAHHbIM No boHpep-

DOHU).

1,25+0,008

1,26 £0,01

Moua P-value
Urine
5,69 £ 2,39 =
4,74 £ 3,07
7,88 £ 3,07
8,04 £ 5,49
3,66 £1,64 0,002
(ans 3HaYeHun
B CbIBOPOTKE KPOBM /
for serum Mg values)
0,733
(Bns 3HaYeHu B Moye /
3,58+2,08 for urine Mg values)
4,05 + 2,27
3,77 £2,07

*k®

*R

2,90 (0,81- 0,491 (ons 3HAYEHU B Cbl-
47,15) BOpPOTKe KpoBw / for serum
Mg values),
2,95 (0,35- 0,242 (pn9 3HadeHuit iMg /
88,63) for iMg values),

0,267 (&ns 3HaYeHui
B Moue / for urine Mg values)

** 3HayeHue cmamucmuy4ecku 00CMOBEPHO OMaUYaemcs om Opy2ux pe3yabmamos, Noay4eHHbIX 8 daHHOM ucciedosaHuu (p < 0,05).
*** 3Ha4eHus npedcmasneHsl Kak cpedHee (Mean) £ cmaHdapmHoe omkaoHeHue (SD) unu meduana (Median) — duana3soH e 3asucumocmu

0m HOpMAnbHOCMU pacnpedeseHus OaHHbIX.
Note. —, no data available.

* The values do not differ significantly (p > 0.05, paired t-test with Bonferroni’s adjustment).

** The values indicate a significant difference from the other results obtained in this study (p < 0.05).
*** The values are given as the mean £ SD or the median (range) depending on the normality of the data distribution.

Bulletin of the Scientific Centre for Expert Evaluation of Medicinal Products.
Regulatory Research and Medicine Evaluation. 2023. Vol. 13, No. 2-1

311



312

Eremenko N.N., Shikh E.V., Uvarova N.E.

Pharmacokinetic (bioavailability) studies of magnesium preparations

npenapaTtoB (B CbIBOPOTKE, 3pUTPOLMUTAX U Moue),
BbINMOMHANM C MPUMEHEHUEM COOTBETCTBYIOLLMX
CTaTUCTUYECKUX METOL0B OLEHKU. B uccneposaHum
6bI710 NOKa3aHo, YTO M3yyYaeMblii NpenapaT MarHus
B JIeKapCTBEHHOM hOpMe C 3aMea/IEHHbIM BbICBOOO-
XOEHUEM MMeeT MaKCMMalnbHyH OGMOA0CTYMHOCTb,
TaK KaK KOHLEHTpaumsg MarHus CTaTUCTUYECKM 3Ha-
4YMMO YBENUYUNIACh BO BCEX aHANM3NpyeMbIX Brono-
TMYECKUX XXMAKOCTSAX Yepes 24 u. CnepyeTt OTMETUTD,
4yTO onpepeneHune KonmyectTsa abcopbMpoBaHHOMO
MarHus Ha OCHOBAHMMW PE3yNbTAaTOB OnpeneneHuns
MarHusl, BbIBEIEHHOro C MOYOK, B 0bpasLe, B3ITOM
yepes 24 4y nocne npuemMa [o3bl NpenapaTa, MOXeT
SBNATLCS HETOYHbIM [12].

O6pawatoT Ha cebsd BHMMAHWE 3HAOFEHHblE 3Ha-
YEHMS IKCKPeLMU MarHusi C MOYOW, Y HEKOTOPbIX
nauneHTOB OTMedveHa 6onblias BapuabenbHOCTb
[AaHHbIX 3HAYEHMI B pasHbIX rpynnax, Npu 3ToM
Yy HWUX Xe 3HAOTrEeHHble 3HAYeHWUs MarHus B CblBO-
pOTKE KPOBM W 3pUTPOLUTAX 3HAYMMO He OTMYa-
nmcb (maba. 2). Cxoxue pesynbTaTbl, 4EMOHCTPU-
pyloliMe BbICOKYIO BapuabenbHOCTb 3HAYeHWi
MarHus B Mouye, Bblnn OTMeYeHbl B UCCNEL0BaHNM
M.K. Dolberg u coasr. [9].

B uccneposanuun T. Werner u coasT. [13] npu oueH-
Ke CpaBHUTENbHOM 6MOA0CTYNHOCTU OKCUAA U LUUT-
paTa MarHuma 6bi10 NOATBEPXKAEHO, YTO OpraHuye-
CKue conm MarHug 6onee 6MOOOCTYMNHBI, YeM €ero
OKCM[ MK HeopraHMyeckue conu. B kauectee nep-
BMYHOM KOHEYHOM TOYKM aBTOPbI MCMOAb30BaIM
BEJIMUMHY IKCKPELMM MarHus C MOYOM. 3HaueHue
SHOOrEeHHOr0 YPOBHS MarHUs OLEHWBANM TOMbKO
B OJHOM HyNeBOM TouKe 3abopa KpoBMU.

T. Greupner u coasT. [14] 6bi10 NpoBefeHo cpas-
HeHne 6MOA0CTYNHOCTM ABYX MpenapaToB, COAep-
xawmx no 500 mMr marHma okcmpaa, C pasnyHbIM
TMNOM BbICBOBOXAEHUA: Mpenapat C HeMmenneH-
HbIM BbICBOBOXAEHMEM (0aHA dasza) cpaBHMBaANU
C MpenapatoM C OTCPOYEHHbIM ABYX(DA3HbIM Bbl-
csoboxgeHneM (ogHa ¢dasa HeMeaNeHHOro Bbl-
cBoboxaeHus 250 mr, BTopas ¢asa oTCpOYEHHOrO
BbicBOGOXAeHMa 250 mr). B saHHOM nccnenoBaHum
NepBMYHOM KOHEYHOW TOYKOW AN onpeneneHus
6uopocTynHocTM Oblna  24-4acoBas 3KCKpeuus
MarHusi C MOYOM, a8 BTOPUYHAN KOHEYHas TOYKa —
nnowanab noa KPUBOM «KOHLEHTpaLMsA—BpEMS»
CbIBOPOTOYHOrO MarHus B TedeHue 8 u (AUC ).
Kpome TOro, oueHuBanu 3SHAOTEHHbIA YPOBEHb
MarHusi B CbIBOPOTKe KpoBM M Moue. Bce nony-
YeHHble 3HAYeHMs KOHLEHTPaLMU MarHug B CbiBO-
poTke 6blnM CKOPPEKTUPOBaHbI C YYETOM WX CO-
OTBETCTBYIOLMX IHAOMEHHbIX YPOBHEW. 3HAaYeHue
AUC, , ™MarHmMa  CbIBOPOTKM  PaccyuTbiBaNOCH
no npasmay Tpaneuui 6e3 yyeTa NAOWALMU HUXKe

6a3oBoi nuHUKU. Kaxagbii npenapaT npuMHUMMAncs
[BaX[bl C MEPUOLOM «OTMbIBKUY; TaKUM 06pasoM,
6bI10 YeTblpexKpaTHOE NMPUMEHEHWe MpenapaTos.
BuoLoCTynmHOCTL MarHus He pasnuuyanacb Mexay
uccnenyemMbiMy npenapaTamMu Kak no rnepBUYHOMN,
TaK U N0 BTOPUYHOM KOHeYHbIM ToukaM. Camas BblI-
COKag 3KCKpeuus MarHus Habnoganacb B Te4eHue
0-6 4 mocne npuema mccnenyeMbix npenapartos,
4TO COOTBETCTBYET AAHHbIM APYrMX UCCNEeN0BaHUM
[10, 12]. OpHako BbiiM 06HapyXeHbl CTaTUCTUYE-
CKM 3HAYMMble PasfiMyms B 3HAYEHUU IHOOTEHHOTO
YPOBHS MarHus B CbIBOPOTKE KPOBM HATOWaAK (p =
0,002, no pesynbTataM OMCNEPCMOHHOrO aHanNM3a
ANOVA) mexpay pasHbiMM OHIMM obBCnenoBaHus
(mabn. 2), oTMeuyeHHble konebaHWs HaXOAMIMUCH
B npeaenax 5%. MNony4yeHHble faHHble COrNacyTcs
C pesynbratamMu MUcciefoBaHus BapuabenbHOCTH
3HOOreHHOro YPOBHS MarHus [2].

Cnepywowue asa uccneposaHus [15, 16] cxoxwu
TEM, YTO AN OUEeHKM OBMOAOCTYNHOCTU MarHus
B KayecTBe NEepBMYHOM KOHEYHOM TOYKM MpOBO-
AMNacb OLEHKa KOHLUEHTpauuMu WMOHM3UPOBAHHO-
ro marima (iMg). B nocnepHee Bpemsa cuutaert-
cq, yto iMg MoxeT 6bITb 6onee Gu3MoNoOrMyecku
peneBaHTHbIM MapKepoM, 4YeMm 06LWMiA MarHui
(totalMg). [na oueHKM KOHLEeHTpaLuuMuM MarHus
B CbIBOPOTKE KPOBM TPaAMLMOHHO MCMONb3YHOT
Ben4YMHy totalMg Kak B KNMHUYECKUX, TaK U B UC-
cnepoBaTenbckux Lensax. Heob6xoanMo yunTbiBath,
yto 20-30% oT 0bwero cofepXkaHusa MarHus B Cbl-
BOPOTKe CBSi3aHO C BenkamMu u cumtaetca pusumo-
NOrnyYeckn HeakTUBHBIM, TOrAa Kak iMg coctasnseT
60-70% ot totalMg [17, 18] u cuuTaeTca buono-
rM4Yeckn akTMBHOM GHOPMOW MarHus B CbIBOPOTKE
kposu [19]. OpgHako BenuunHa iMg HeyacTo wuc-
Nonb3yeTcs B KIMHUYECKUX UCCNefOoBaHUSAX, BEPO-
ATHO, MOTOMY, 4YTO AN5 3TOro TpebyeTcs HeMenneH-
HbI aHanu3 iMg LeNbHOM KPOBK U AN U3MEPEHUS
TpebyeTcs cneumanbHoe obopynosaHue [15].

J. Zhan u coast. [15] npoBenn nNunoTHOE paHAo-
MU3MpOBaHHOEe nauebo-KOHTpoMpyemMoe uccie-
[OBaHMe [ONg OueHKM OMOJOCTYNMHOCTM MarHus
U3 nepopanbHbiX [00aBOK, COAEPXKALLMX XIOPUA
mMarHus. OueHnBanuch criefyioLimMe 3Ha4YeHUS: KOH-
LeHTpaumus iMg B LeNbHOM KPOBW, KOHLLEHTpaLMS
totalMg B cbIBOpOTKe KpOBM M 0bLLee copepxaHue
MarHus B Moye B TeyeHue 24 4 nocne npuema po-
6aBku unm nnauebo. TakxKe onpenensnm 3HLOreH-
HbI ypOBeHb iMg 1 totalMg. B paHHOM uccneposa-
HUS BaXKHO Hanuuue nnauebo, KOTOpoe NO3BONIO
Habnwaate UMpkagHble puTMbl KonebaHnus iMg,
a Tak)ke MarHus B CbIBOPOTKE UM MOYe.

HeobxogMMo OTMETUTb, YTO MOAYYEHbl pasHble
3HaYyeHns IHAO0reHHOM KoOHLUEeHTpaLumm iMg, totalMg

BepomMocTu Hay4yHoro ueHTpa akcnepTu3bl CpeacTB MEAULMHCKOTO NPUMEHEHMS.
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M MarHus B MOYe B pasHble AHM WUCCIAef0BaHUS
C 6O/bWUM MHTEPKBAPTU/IbHBIM Pa3MaxoM B 3Ha-
yeHuax (mabsa. 2). B naHHOM mMccnefoBaHUKU He Npo-
BOAWMAM KOPPEKTUPOBKY MONYUYEHHbIX 3HAYEHWI
napameTpoB (GapMaKOKMHETUKM, TaK KaK 3HAYEHUS
CPaBHMBANM C TAaKOBbIMW, NMOAYYEHHBIMU B pynne
nnauebo.

Mocne BBegeHMS XNOpUAA MArHUs perucTpupo-
BaNOCb CTAaTUCTMYECKM 3HauymMmoe (No CpaBHe-
HMIO C nnauebo) yBenuyeHue KoHLUEeHTpauui iMg
(napametpbl AUC un C ), HO He totalMg B cbiBO-
pOTKE UM MarHus B Mo4ve. ABTOpbI AeNatoT BbIBOA,
4TO OLUeHKa iIMg B LLenbHOM KpoBM aBnseTcs bonee
YYBCTBUTE/NbHBIM METOAOM AN M3yyeHus Buopo-
CTYNHOCTU MarHus w3 npenapatoB. B gaHHOM wuc-
CnefoBaHMU NokasaHo, 4to npuem 300 Mr xnopuaa
MarHus 6bln1 HefLOCTaTOUYHbIM ANS NOBbILLEHUS 3Ha-
YEeHMS MarHus B KPOBW, 3 3Ha4YeHune iMg oTpaxaeT
KO/IMYeCTBO MarHus, nofy4yeHHoe Ao6poBobLAMM
C NUwen (omMeTnyeckoe 3HaveHue).

M.R. Rooney u coaBt. [16] npoBenn nunoTHoe
[BOMHOE Ccflenoe paHAOMM3MPOBaHHOE nnaue-
60-KOHTpOMpyeMoe uccnepoBaHue. 3agavyamu
nccnepnoBaHus ObII0 BbIICHUTL, HACKOBLKO Mepo-
panbHble fO06aBKM MarHus yBesu4yaT KOHLUeHTpa-
umo iMg no cpaBHeHuio ¢ nnauebo, U OLEHUTHb
B3aMMOCBA3b Mexay iMg u totalMg Ha wcxop-
HOM YpPOBHE, a TaKXe OLEeHUTb BAUSIHME Mpuema
MarHuMs Ha BO3HMKHOBEHWE HaAXenyAo4YKOBbIX
apuTMuii. B nccnepoBaHuMM nNpuHMManu yyactue
nauMeHTbl, He MMelLne CepaeYvyHO-COCYAUCTbIX
3aboneBaHui, cTpaTMGUUMPOBAHHbBIE MO BO3pac-
Ty: <65 net n >65 net. Y4aCcTHUKM NpUHUMaAnuM npe-
napart, cogepXawmn unutpat marHus (400 mr/neHb),
B TeueHune 10 Hepenb unu nnauebo. 3abop KpoBU
NpOBOAMICA B Hayajle MCCNeAOBaHWS ANs onpe-
[lefleHns 3HOOTeHHOro YpoBHS iMg B LenbHOM
KpoBM u totalMg B CbIBOPOTKE KpOBM M MO WC-
TeyeHun 10 Hepenb. [lng OuUEHKM 3aBUCMMOCTM
yBeMYEHUS KOHLEHTpaumm iMg nocne npuMeHe-
HWUS npenapaTa MarHus 6bi1 UCNONb30BaH METOA
NuHerHoM perpeccun. ba3osbiit ypoBeHb iMg Gbin
BKJIIOYEH B Ka4YeCTBe KOBapuaTbl A5 NOBbIWEHUS
TouHocTM pacyeToB [20]. PesynbTaThbl nokasanw,
4YTO 3HAOreHHble ypoBHM iMg u totalMg umenu
YMEPEHHYI0 M MOJIOXKUTENBHYIO CBA3b (MO Knac-
cMduKauMn TeCHOTbI B3aMMOCBA3M no Yenpoky,
koadduumeHT MupcoHa r = 0,50, p < 0,001),
npu 3TOM OTHOLWEHWEe 3HAOrEeHHOro ypoBHA iMg
K totalMg coctaBnsano 64%.

bbinv nonyuyeHbl crepylolmMe pesynbraTbl: NpuU-
mMeHeHne 400 mr MarHma B TeyeHune 10 Hepenb
MOBbICU/IO 3HaYeHME KOHLEeHTpauuu iMg, oaHako
MONYYEHHOE 3HAYeHWEe CTAaTUCTUYECKM 3HAYMMO
He 0TAMYaNoCh OT IHAOMEHHOMO YPOBHS iMg.

Pe3ynbTaThl pa3nnyHbIX UCCNELOBAHUI, NPOBEAEH-
HbIX 415 aHanu3a 6MoLOCTYNHOCTU MarHusa, MoryT
0Ka3aTbCs MPOTMBOPEYMUBLIMU M3-33 WCMNOJIb30-
BaHMS pasHbIX MeToponorui aHanusa. CornacHo
M.R. Pardo u coasT. [6], He cylecTByeT CTaHAap-
TU3MPOBAHHOrO NPOTOKONA ANg M3yvyeHus 6uono-
CTYNHOCTU pa3nnyHbiX GOPM MarHusa B KayecTBe
nuieBbiX A06aBOK. DTO AenaeT AM3aiH KaXAoro
MCCNefoBaHUS YHWUKANbHbIM, U pe3ynbTaTbl MOTyT
6bITb HECONOCTaBUMbI, JaXe eCc/n UCMOoNb3yeTcs
OAMH M TOT Xe npenapar [6].

Tak, cpaBHeHUe pe3ynbTaTOB NPOaHaM3NPOBAH-
HbIX KAMHUYECKUX WCCNef0BaHUN 3aTpyAHEHO
M3-3a PasfinyuMsg B YCTAaHOBNEHWUM U KOHTpOJe 3a-
BMCUMBbIX M HE3ABUCUMbIX MEpPEMEHHbIX. B ogHMX
MCCNefoBaHMUAX 3HAOTEHHbIE 3HAYEHWUS MarHug
paccMaTpuMBanuCb KakK He3aBUCUMble MNepeMeH-
Hble U C HUMU CPaBHMBANMU 3HAYEHUS, MONTyUYEH-
Hble nocne npuMeHeHuns npenapatos [12, 15, 16].
B opyrux uccnenoBaHUsAX 3HAOTEHHbIE 3HAYEHUS
MarHus paccMaTpuMBanuCb Kak KoBapuaTa, Baus-
loWwas Ha NonyyvyeHHble 3HavyeHus U Tpebyroulas
ob6a3aTtenbHoro yyeta [20]. M Tonbko B ABYX MC-
cnepoBaHusax [13, 14] 6bina npoBeAeHa Koppek-
TUpPOBKA (AapMaKOKMHETUUYECKMX MapaMeTpoB
cornacHo TpeboBaHusM EBponeiickoro areHT-
CTBa NO NnekapcTBeHHbIM cpeactBam (European
Medicines Agency, EMA)3, a Takxe FDAM
m EA3CY, c BblUMTAHMEM 3HAOTEHHbIX 3HAYEHUN
M3 3HAYEHWW, NONYYEHHbIX MOCAe MPUMEHEHUS
npenapaTos.

Ha cerogHs aBTOpbl He NepecTaroT AUMCKYTUPOBATb
0 TOM, YTO ABNSETCS NEPBUYHOW, @ YTO BTOPUYHOM
KOHEYHOM TOYKOW [NS OLEHKM OMOA0CTYNMHOCTU
MarHus. B ooHMX MccnefoBaHMUaX Ha NepBoe MecTo
CTaBUTCA BeSIMYMHA IKCKPEeLMM MarHus ¢ MO4oM
[13, 14], B ApYyrMX — KOHUEHTPALMS MarHua B nnas-
Me unu CbiBOpoTKe Kposw [9, 12, 15, 16].

Bo Bcex 6e3 ucknioveHns pabotax onpenensnu
JHAOreHHble 3HauyeHus MarHusg. B 6onblumHcTBe
nccnenoBaHMIM onpepensnm 3HAOMEeHHbI YPOBEHb
MarHus BO BCeX TOYKax 3abopa KpoBM, U OaHHbIM
dakT nossonun msbexatb OWKMBOK M HenpaBub-
HOM TPaKTOBKWM pe3ynbTaToB. bbiin 0BHapyeHbl

5 CPMP/EWP/QWP/1401/98 Rev. 1. Guideline on the investigation of bioequivalence. EMA; 2010.
4 FDA-2013-D-1464. Bioequivalence studies with pharmacokinetic endpoints for drugs submitted under an abbreviated new drug

application. FDA; 2021.

15 PeweHwne CoseTa EBpasuiickoi akoHoMuueckoi kommuccun ot 03.11.2016 N2 85 «06 yTBepxaeHuu MpaBun NnpoBeaeHuUs ucce-
[0BaHMit 6MO3KBMBANEHTHOCTH IEKAPCTBEHHbIX NPENApaToOB B paMkax EBpasniickoro 3kOHOMUYECKOro COH3ax.
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CTaTUCTUYECKMU 3HAUYMMblE Pa3NUUS B 3HAYEHUM
3HA0reHHOro YpOBHS KOHLEHTPALMMU MarHus B Cbl-
BOPOTKE KPOBM HATOLW,AK MEXAY PasHbIMU OHAMMU
obcnepnoBaHus [14]; onpepeneHbl UMpPKagHble
puTtMbl KonebaHus iMg, a Takxe obwero MarHug
B CbIBOPOTKe uaun Moue [16]; oTMeueHa Gonbluag
BapnabenbHOCTb 3HAOTEHHbIX 3HAYeHWM 3KCKpe-
LMK MarHUs C MOYOW B pasHbix rpynnax [12]; n3-3a
BbICOKOIO 3Ha4YeHWs 3HAOTMEHHOro YPOBHS MarHms
6bIN10 MCKNIOYEHO 3HaYEeHNE KOHLLeHTpaLUmM 04HOro
nobpoBonbua 13 aHanusa [9].

3akioueHue

lpoaHanu3npoBaHbl  pe3ynbTaTbhl  KJIMHUYECKUX
nccnenoBaHUiA N0 U3yvyeHUo BMOAOCTYNHOCTHU ne-
KapCTBEHHbIX NPenapaToB, COLEPXALIMX MarHuu,
OMUCaHHbIE B OTKPbITbIX MCTOYHMKAX NUTEepaTy-
pbl 32 2016-2021 rr. 1 oTob6paHHbIE NO MPUHLUMNY
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