DKenepumenmanvbHas U KIUHUYECKAs (apMarkonozust 2011 Tom 74 Nell C. 2428

DOAPMAKOKNHETHUKA

OPAPMAKOKMHETUKA TMMAHTAHA Y KPbIC
E. A. NIuteuH, . B. BacTtpbirun, I. 6. KonbiBaHoB, K. B. Anekcees, B. M. XXepaes!

Ha xpeicax n3ydeHa ¢apMakoKMHETHKA TMMaHTaHa MOCIe BBEICHHS pa3HbIMU criocola-
Mmu. IToka3zaHo, 4To mocie BBEACHHUS BHYTPh U BHYTPHBEHHOTO BBEICHNSI TUMAHTAH MO/BEP-
raeTcss MHTEHCUBHOI OuorpancdopManuy ¢ 06pa3oBaHHEM OCHOBHBIX METaOONUTOB C Mm/z
250 u m/z 266, KOTOpbIE ONPEAEIAIOTCS B IUIa3ME KPOBU XKUBOTHBIX B T€UEHHUE 6 U. YCTaHOB-
JIEHO, YTO T'MMaHTaH 00/1a1aeT BbICOKOH HHTEHCUBHOCTBIO IPOHUKHOBEHHUS B OPraH-MUIIEHb
— MO3I, B TO BpeMsI KaKk METa0OJUThI OTIIMYAIOTCS KpaifHe HU3KOH MPOHHUKAIOMIEH CIoco0-
HOCTBIO. AOCONIOTHasE OMOJOCTYIHOCTh TMMAaHTaHa IIOCIe BBEICHUS BHYTPb COCTaBHJIA
14,1%. Ilpenapar nogsepraercst 3G QekTy MepBoro NpoxXoXkAcHUsI. B HEM3MEHEHHOM BHJE
HCXOIHOE COEIMHEHUE ONPEEeIOCh B MOUe U (heKaIUsAX B YPE3BbIUAMHO MAJIBIX KOJITHUYECT-
Bax oT BBeIeHHOH 1103b1: 0,23 % — B Moue u 0,08 % — B ¢exanusix 1mocie BHyTPUBEHHOTO
Beezenust; 0,02 % B dexanusx mociae BBEACHUS BHYTPb, BCICACTBHE YE€r0 MOXKHO CJIENaTh
3aKJIIOYEHHE O TOM, YTO IPENapaT IOJHOCTHIO BCACHIBAETCS U3 IKEITYIOYHO-KHIIEYHOTO
TpaKTa B CUCTEMHBIH KPOBOTOK.

KuiroueBble ciioBa: OKCIICPUMCHTAJIbHAA Q)apMaKOKI/IHCTI/IKa, T'MMaHTaH, MeTa6OJII/ITI)I, abco-
JIFOTHast 6I/IOHOCTyHHOCTB

BBEAOEHUE

B HUMU ¢papmaxonoruu um. B. B. 3axycoBa PAMH pa3-
paboTaHO MOTEHIMATIBHOE MPOTHBOMAPKHHCOHUUECKOE
cpencTBo rumanTal — N-(2-aJaMaHTHIT) TeKCaMETHIICHH-
MUHa rugpoxiaopun [2, 3].

HBIX ycioBusix BuBapuss HUM  dapmakonoruu wm.
B. B. 3akycoBa PAMH npu 12-4acoBoM CBETOBOM PEXKH-
Me. 3a 12 4 10 BKCIIEpUMEHTA >KUBOTHBIX JIMIIAJIN KOPMA.
JKuBOTHBIX copepkaid B WHAMBUAYAJIbHBIX KJIETKaX,
o0ecIeunBaONUX COOp CYTOYHOW MOYU U (peKaIHid OT-
JETBHO APYT OT JApyTa.

JKWBOTHBIM OJTHOKpPATHO BBOJIMIIM BOIIHBIA PACTBOP TH-
MaHTaHa B Ji03€¢ 25 Mr/Kr BHYTPHBEHHO U 50 Mr/kr
BHYTpb. [IpoObI KpoBH 0TOHMpay 10 BBEACHUS Mpernapara
(KOHTpOIIB) ¥ B IUCKPETHBIE MOMeHTHI Bpemenu: 0,05, 0,1,
0,16,0,25,0,5, 1, 1,5, 2, 4, 6 4 11t BHyTPUBEHHOTO BBEJIE-
Hus u 0,25, 05, 1, 1,5, 2, 3, 4, 6 4 ans BBeJCHUST BHYTPb.
Ha xax1plii MOMEHT BpEMEHU HCIIOIb30BAIIM 110 8 KUBOT-
HBIX.

N - HCl

Ilens umccnenoBaHust — U3ydeHHE (HapMaKOKMHETHKU
TMMaHTaHa y KPbIC TIOCJIE €T0 BBEACHHS BHYTPb U BHYTPH-
BEHHOTO BBEICHUSI.

METOAbl NCCNEAOBAHUA

B pabore wucnonp3oBaaM THMAHTaHa THUAPOXJIOPHU]
(ombiTHast mapTus 597), cunresupoBanubii B HUU dap-
Maxkojoruu uM. B. B. 3akycosa, Tpamaiona ruipoxiIopus,
“Cnoakodapma” (SN 3360404, Cnoakusi), Bogy ‘s
BOXX” (“Merck”, ©PI'), aneToHUTpus ‘“‘CBEPXUUCTHIH
Juis Macc-criekrpomerpun’” (“Merck”, @PT). Bee ocrains-
HBIC PEareHThl UMENU KBaTU(DUKAIUIO “Uu.1.a.”.

N3yuenne hapMaKOKMHETHKM TMMAaHTaHa MOCIIE BBEJie-
HHS BHYTPb U B BEHY IPOBOAMIN Ha OEIBIX KPBICAX-CaM-
nax (macca Tena 200 £ 20 r), TOTYyYEHHBIX U3 TUTOMHHKA
“CronboBas” PAMH. JKuBOTHBIX coliepalid B CTaHIapT-

[Nony4eHHbIe TeKAMUTAUCH KUBOTHBIX 00pa3Ibl KPO-
Bu nenTpuyruposanu (4000 06/MuH B Tedenne 15 Mun)
C LCTBI0 IMOJMYYCHUs IUIa3Mbl KpOBU. Mouy M (ekanuu
KpbIC coOupanu B TeueHHE 24 4 mocie OJHOKPATHOTO
BHYTPUBCHHOTO BBE/ICHHS M BBEICHUS IperapaTa BHYTPb
B 103€ 25 MI/KL

3BrneveHre TMMaHTaHa U3 IUIA3Mbl KPOBU MTPOBOIMIN
IMyTEM OCAXICHUSA 6GJ'IKOB IJ1a3Mbl  alICTOHUTPUIIOM. B
HEHTPUPYKHYIO TPOOUpKYy BHOCWIM 0,45 M T1a3Mbl
KpoBH, no06asnsun 1,5 M aneronutpuia u 0,05 M Boa-
Horo pactBopa (50 Hr/mi) BHyTpEHHErO cTangapra (Tpa-
MaJoi1a TUAPOXJIOPUI) W IEHTPUPYTUPOBAIHA B TCUCHHE
15 mun nipu 8000 06/muH. CyrniepHaTaHT OTACISUIN U AllH-
KBOTY (15 MKII) BBOJMIIH B IETIIFO Xpomarorpada.

Mo3r oTMbIBaIA (1)I/I3I/IOJ'IOF HYCCKUM paCcTBOPOM OT

! JlaGoparopusit (hapMaKoKHHETHKH (PYKOBOAMTENs — PO
B. I1. Kepnes) HUU dapmaxonorun um. B. B. 3akycosa PAMH,
125315, Mocksa, yn. banruiickas, 8.

© 2011 KosekTu aBTOpPOB
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KpoBU. | T Mo3ra u3Menw4ald W TOMOTEHU3UPOBAIU B
1 M1 pu3HoNOTHYecKOro pactopa ¢ jgodasienuem 0,5 mi
96 % sTriIoBoOro cnupra (MEHOracuTelNb) B AIIEKTPOroMo-



dapMaKkoKHHETHKA THMAHTAHA Y KPbIC
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Puc. 1. ®dapmMakoKHHETHYECKHE KPUBbIE METAabOINTa THMAHTaHA C
m/z 266 (1), Heu3MeHeHHOro rumManTana (2 ), Meraboiura ruMaH-
tana ¢ m/z 250 (3) B miIa3Me KPOBHM KpPbIC MOCIE OIHOKPATHOTO
BHYTPMBEHHOTO BBEJICHUS MPENapara B 103€ 25 Mr/Kr.

TTo ocu abeuuee — BPeMsL, 4, [0 OCH OPIMHAT — JIOTapu(M KOHIIEHTPAIIHii,
Hr/min (n=8; x £ SD).

ream3arope. CMmech IEHTPU(PYTHPOBATH B TEUCHHE
15 mun ipu 8000 06/MuH. CyriepHATAHT OTIENSIA U AJH-
KBOTY (15 MKJI) BBOAHMIIM B METIII0 Xpomarorpada.

K 1 mn ombiTHBIX 00pasmoB mMoun a00apmsu 0,2 Mo
2 M pactBopa KOH n skctparuposanm 20-KpaTHeIM 00be-
MOM JHMATHIIOBOTO (Upa B TeUCHUE 15 MUH Ha 3JEKTPH-
YECKOM BCTpsIXMBaTeie. DKCTPAKIIMIO MPOBOIMIN JIBaXK-
JIbl. DPUPHBIA SKCTPAKT OTOMPAIM W yNapuBaId B TOKE
azora. CyXol OCTaTOK pacTBOPSUIM B | MJI alleTOHUTpHUIIA,
B MHXKEKTOP XpoMaTorpada BBOIWIN 15 MKIT aIMKBOTHI.

J1d KOJIMYEeCTBEHHOTO OIpeeNieHHs TMMaHTaHa U ero
MeTabOJUTOB B IJIa3M€ KPOBHU KMBOTHBIX HCIOJIb30BAIH
METOZl BBICOKOA((PEKTUBHOM >KUAKOCTHOM Xpomarorpa-
¢bum ¢ Macc-CIEeKTPOMETPUYECKUM  JETEKTOPOM
(BOXKX-MC/MC) Ha xpomarorpade “Agilent
Technologies” cepun 1200 (CILIA).

Yenosusa xpomamozpaguposanusa

AHnanutudeckas koioHka Zorbax 300SB (“Agilent”,
CHIA) Cjs— 150 x 2,1 MM, uaMeTp 4YacTHL — 5 MKM.
INoxBuxHas ¢aza: pactBop A u pactBop B B cooTHOmIE-
Huu 4:1. PactBop A: 25 mn 0,1 M pactBopa ammMoHuUS are-
Tara U 2,5 M1 KOHLIEHTPUPOBAaHHON MypaBbUHON KHCIO-
Tbl, pa3zseqeHHsie B 0,5 1 Boasl. PactBop B: 25 M 0,1 M
pacTBopa aMMOHUS auerara U 2,5 M KOHLIEHTPUPOBaH-
HOW MypaBbUHOW KHCJIOTHI, pa3BeaeHHbsle B 0,5 1 anero-
HuTpuiaa. CKOpOCTh TOTOKa TOJABIDKHOM  (a3el —
0,4 my/mMun. CKopoCTh mopadyn a3ora — 12 J1/MuH, TeM-
nieparypa ucnapureis 350 °C, neTrexTupoBaHue TPOBOIH-
T B PEXUME MMO3UTHBHOM MOHHU3ALMH 110 MOIHOMY HOH-
HOMY TOKY. XpOMaTorpa)UuecKuil aHaJH3 IMPOBOANIN
IIpu KOMHaTHO# Temmeparype (22 — 24 °C). Ilepen xpoma-
TorpadupoBaHHEM TMOJBIKHYIO (a3y JerasupoBalid Ha
YABTPa3BYKOBOH OaHe M (UIBTpOBaIIH.

KonnuectBeHHOE ompeeneHue mpenapara 4 ero Mera-
OOJHMTOB MPOBOAWIN METOJOM BHEIIHHX CTAaHIApTOB U
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Puc. 2. ®apMakoKUHETHYECKUE KPUBBIE META0OIMTOB TMMAHTAHA
¢ m/z 266 (1), m/z 250 (2) u HemsMeHeHHOro TMMaHTaHa (3) B
IJ1a3Me KPOBU KPBIC MOCJIE OIHOKPATHOTO BBEICHHUs IpErnapara
BHYTPb B 103¢ 50 MT/KT.

o ocu abcumce — Bpems, 4, 10 OCH OpJJMHAT — JIOTapu(M KOHIEHTpAIUH,
ur/mi (n = 8; x £ SD).

METOJIOM BHYTpPEHHEro cranjaapra. JINHEHHOCTh METOMK
OlIGHUBAJIaCh MO 8 KaaMOpPOBOYHBIM CTaHgapTam (2,5, 5,
10, 25, 50, 100, 250, 500 Hr/mi1), paCTBOPEHHBIM B 3JIHO-
€HTE, UCIOJIb3Ysl allOPUTM JIMHEMHOM perpeccun Hau-
MEHBIINX KBAJPaTOB B CHUCTEME KOOPAUHAT ‘‘OTHOIICHHE
TUIOIIAIM XpoMarorpauyeckoro Muka ruMaHTaHa K TIo-
[aJT1 XPOMaTOTPaQHUIECKOTO MTUKa BHYTPEHHETO CTaHIap-
Ta — KOHIEHTpalWs TUMaHTaHa” M “TIIOmAaAb XPOMaTO-
rpamyecKoro NHKa — KOHIEHTPAIMsI TUMaHTaHa™ JUIs
BHEIIHETO CTaHJapTa COOTBETCTBEHHO. B n3yyaemom nua-
na3oHe KoHreHTpanui (C) oTMe4YeHa JIMHEHHas 3aBUCH-
MOCTb MEXIy KOHIIEHTPAIMSIMHA aHAJH3UPYEMBIX COCIIH-
HEHUN W COOTBETCTBYIOIIMX IIJIOMAACH THKOB, KOTOPAS
OIKCHIBANIACh CIICAYIONIMM ypaBHEHUEM JUTS KaJTHOPOBKU
10 BHEIIHEMY cTaHaapTy: S =—2,95-10°+ 0,6729 - 10° -
C, (r=0,9998), rne S, — momaas xpomarorpaduiecko-
ro nuka rumadrasa. Jlu6o S,/S,. .. =-0,214-10°+
0,027 - 10°- C,, tne S./S,,., — OTHOLIEHHE TLIONIAIH
XpOMaTorpauuecKoro Muka ruMaHTaHa K TUIOIAJANd Xpo-
Marorpauyeckoro nuka BHYTPEHHEro cTaHaapra. Kon-
[EHTpAIlMA METa0O0JIMTOB T'MMAaHTaHa PACCUUTHIBAIH TIO
KaJMOPOBOYHOM KPUBOW HEM3MEHEHHOTO COCIMHCHUSI.

B 3Tux ycnoBusix Bpems yAep:KUBaHHs COCTaBUIIO, CO-
OTBETCTBCHHO, IS TUMaHTaHa — 4,7 MuH, a1 MeTabo-
aata  m/z 266 —32wMuH, Ui MeraboiuTa  m/z
250 — 3,7 muH. Bpems ynep)kuBaHHs BHYTPEHHEIO CTaH-
JlapTa COCTaBWIIO 3,2 MUH.

IIpenen 4yBCTBUTEIBHOCTH pa3paOOTaHHONH METOTUKU
Kak JUIs HEM3MEHEHHOT0 Mpernapara, Tak U JJis MeTa0oH-
TOB cocTaBu 1 Hr/miL

OcHoBHEIE (hapMaKOKHHETHIECKUE TTapaMeTphl JIeKap-
CTBeHHOTO BemiecTBa (JIB) u ero mMmeraboinuToB paccuuta-
HBI MOZIEJIbHO-HE3aBUCUMBIM METOJOM:

AUC, ,, (ar/Mn - 4) — mwiotmans noa GapMakOKHHETH-
YeCKOW KpUBOHM (TUIOMIA[h TIOA KPWUBOHM ‘‘KOHIICHTpAITHUS
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E. A. JlutBUH U Ap.

Tabnuma 1. dDapMakOKHHETHYECKHE MAPAMETPbl THMAHTAHA B IJIa3Me KPOBU M MO3Te KPbIC I0CJIe €10 OHOKPATHOTO BHYTPUBEHHOTO BBEICHUS

B 103e 25 Mr/Kr

dapMaKkOKHHETHUECKHE HapaMeTphl

HcxomgHoe coeauneHue,

MeTabOoJIUThI AUC)0,

/M - u Co, Hr /M1 Tmax, 4 Crnax, HI/MII kel, u £1/2¢1, 1 MRT, q
'mmanTaH, mnasma KpoBu 774,65 1806,0 - - 0,342 2,03 2,95
Mera6omur m/z 250, 165,18 - 0,1 41,31 0,149 4,64 6,90
ia3ma KpoBH
Mera6onur m/z 266, 2375,81 - 0,5 1419,5 0,406 1,93 2,73
m1a3ma KpoBd
I'umanTaH, MO3T 1766, 84 — 0,05 5319,0 0,536 1,29 1,50

JIEKAPCTBEHHOTO BEIIECTBA — BpPEMs) TIOCJIEC BBEACHUS B
BEHY U BBeJeHUs BHYTpb. AUC|,_,, pacCUUTHIBAETCS OT MO-
MeHTa BBeleHust 10 Oeckoneunoct; C, (Hr/Mir) — KOH-
LEHTpaIHs [pernapaTa B I1a3mMe KPOBU MOCIIe BHYTPUBEH-
HOTO BBEJICHUSI B HyNIE€BOIl MOMeHT Bpemeny; 1, (1) —
BpeMsl TOCTHIKEHUS MaKCHMaJbHOM KOHLIEHTpALUM IIpe-
napara B IIa3Me KPOBH I10CIIe BBEACHHUS BHYTPb; /), —
BpeMs, 3a KOTOpPOE€ KOHIIEHTpalusl Ipernapara B ILIa3Me
KpoBH cHIDKaeTcs BaBoe; C,,. (Hr/Mi1) — MakcuMaabHas
KoHUeHTpauuss JIB B ma3Me KpoBH MOCIE BBEACHUS
BuyTph; C.../AUC (4~') — napamerp, xapakrepusyro-
LIUH CKOPOCTh BCachbIBaHMs IIperiapara B CHCTEMHBIN Kpo-
BoTOK; MRT (1) — cpeanee Bpems npebdbiBanust JIB B op-
ranusme; ky (4~ ') — KOHCTaHTa CKOPOCTH SIMMHHALINH,
rapaMeTp, XapakTepu3yOLUi CKOPOCTh BBIBEAECHUS IIpe-
napara W3 OpraHusMa; f . (1) — NEepHol, 32 KOTOPbIA
BBIBOJUTCSI IOJIOBUHA BBEJCHHON M BCOCABLICHCS J03bI
JIB [6].

/., — TKaHeBasl JOCTYITHOCTb, PACCUUTBIBAECTCS O (op-
MyJie:

](‘ — AUCTO—OO
JT T s

AUC .,
rne AUC,, ., — AUC B tkauu, AUC,, ,,— AUC B mnasme
KpOBH; f, — abcotoTHast OMOJ0CTYMHOCTb, PACCUUTHIBA-
nach o opmyre:

AUC , o -D;
zw.loo%,
AUCiv(koo 'Dpo

a

rne AUC,y ., — AUC B mia3me KpoBH I0CIIC BBEACHMS
npenapara BHyTpb, AUC;, ., — AUC B 1m1a3me KpoBH I0-

clle BHyTPHUBEHHOTO BBENICHUS Ipenapara, D;, — BBE/ICH-
Hasl BHYTPUBEHHO /1034, D,,, — BBEJICHHAs BHYTPb /103a.

AUC,, ,/AUC, , — crenens npeBpaiieHus hapmaro-
JOTWYeCKoro BemecTBa B Mmerabomut, e AUC,, , —
TIOIAb 10/ (hapMaKOKHMHETHUECKONH KPUBOW METaOOH-
ta; AUC,_,, — turomaas mox hapMaKOKHHETHIESCKOH KpH-
BO MCXOIHOTO COCAMHCHUS [6].

PE3YNbTATbI U UX OBCYXXAEHUE

B oprammsMe KpBIC THMaHTaH IIOJBEPracrTcs
BBIp&KEHHOW OuoTpaHchopmaruu. Metogom BIXX-
MC/MC B 1m1a3Me KpOBHU KHBOTHBIX Hapsiay C HEHU3Me-
HEHHBIM MpernaparoM HACHTU(PHUUHUPOBAHO (MO MOJIEKY-
JSIPHBIM MOHAaM) 2 MeTabonTa, 0003HAYEHHBIX B COOTBET-
CTBUH C OTHOLLIEHHEM HX MOJEKYJIAPHON MacChl K 3apsiy:
m/z 250 u m/z 266. [10CKOIbKY MOJIEKYJISSPHbIN HOH HEH3-
MEHEHHOTO COCJMHCHUS XapaKTepU3yeTCsl BEIUYNHOU
m/z 234, MOXKHO TPEAIONOKHUTh, YTO METabOIUT C m/z
250 npezcraniseT co00¥ THAPOKCHIMPOBAHHYIO MOJICKY-
Jly TMMaHTaHa, a MeTaboIur ¢ m/z 266 — MOJIEKyIy TH-
MaHTaHa, THAPOKCHINPOBAHHYIO B JIBYX PAa3HBIX MOJIOXKE-
HISIX.

Wzyyena apMakoKHHETHKA THMAHTaHA B TUIa3Me KpPO-
BU KPBIC MIOCJIE €r0 BHYTPUBEHHOTO BBeAeHUs. [Ipu aToM
crioco0e BBEICHUS Mperapar M ero MeTaboIUThl OTpese-
JsIEoTCs B TedeHue 6 4. CHIKCHUE KOHIICHTPAIIMH THMaH-
TaHa B KPOBU HOCHUT SIPKO BBIPAKCHHBIN TBYX(pa3HBIH Xa-
pakrep (puc. 1, 2).

HcxomHoe coeqWHEHHE ITOABEPraceTcs WHTEHCHBHON
OuoTpaHC(pOpMANNH, YKE HA MIECTOH MHHYTE PETUCTPH-
pytoTcst 006a MeTaboInTa, MPUYEM COEIUHEHHE ¢ m/z 266
obmagaer Gonbmeit AUC mo cCpaBHEHHIO C HEU3MEHEH-
HBIM BellecTBOM B 3 pasa (puc. 1, /). Bpems noctuxenus
MaKCHMaJIbHON KOHLEHTpAIMH JJIsi METAaOOIMTOB pa3iu-

Ta6muua 2. (I)apmakoqueTWlecme nmapamMeTpbol rHMAaHTAHA U €ro MeTa00/IMTOB B IJ1a3Me KPOBH KPbIC MOCJI€ OTHOKPATHOI0 BB€JICHUA THMAaH-

TaHa BHYTPb B 103e 50 Mr/kr

DapMaKOKHHETHUECKHE TapaMeTPhl

Hcxonnoe
COEIMHEHHE,
MeTabOoUThI AUCo.w, Tmax, Crmax, Cm“/AfL{CO’w’ ket u ™! t1/2¢1, 4 MRT, a
Hr/mi - 4 g Hr/Mit q
I'mvmanTan 219,03 0,25 91,11 4,166 0,198 3,63 5,38
MeraGomur m/z 250 604,09 1,5 157,49 - 0,164 4,39 6,51
Mera6onur m/z 266 4773,60 1,0 2077,34 - 0,412 1,68 2,44




dapMaKkoKHHETHKA THMAHTAHA Y KPbIC

vasock (0,1 u gua m/z 250 u 0,5 4 gns merabonura m/z
266) (puc. 1, 1, 3).

K nanbonee nHpopMaTUBHBIM (PaPMAKOKMHETHIECKUM
MOKa3aTessiM, XapaKTePHU3YIOIIUM MPeBpallleHHe HCXO-
HBIX COCTUHEHUH B METa0OIHUThI, OTHOCUTCS CTETEeHb Mpe-
BpaieHus (papMakoJIOrHYecKoro BeUIecTBa B METAOOJIHT.
Crenenb npeBpaiieHus TMManTana B Mmetadomur m/z 250
xapakrepusyercs Beamuunoil 0,21, a B merabomur m/z
266 — 3,07. Takum 00pa3om, THMaHTaH MOCJIC BHYTPUBECH-
HOT'O BBEIIEHUS B 3HAYMTEILHO OOJbIIEel cTeneHn MeTado-
JIM3UPYeETCs ¢ 00pa3soBaHUEM OCHOBHOTO MeTabouuTa m/z
266, B MeHbIIEH crenenn — m/z 250.

IMpenapar u €ro MPOU3BOAHOE € m/z 266 GHICTPO BHIBO-
JIATCS U3 OpraHu3ma. Tak, mepruoj Moy TMMUHAIINHA He-
W3MEHEeHHOro mpemnapara coctaBuin 2,034 (MRT —
2,95 4) u merabomura m/z 266 — 1,29 u (MRT — 2,73). B
TO K€ BpEMsl METa0OIHT ¢ 711/z 250 SIUMHUHHMPYET U3 IL1a3-
MBI KPOBH JKUBOTHBIX O0Jiee ueM B JBa paza MeUIeHHee 110
CPaBHEHHMIO C HEM3MCHEHHBIM COEIMHEHUEM. Ero 7) /5 CO-
craBun 4,64 1 (MRT — 6,90 1).

Paccuntannpie  (papMaKOKHHETHICCKHEC
Tpe/IcTaBICHbBI B Ta0. 1.

AHanmu3 aOCONOTHBIX BEJIHYHH KOHIEHTPALMH THMaH-
TaHa U ero MeTabOUTOB ITOKA3aJ, YTO JAHHBIC BEIMYMHBI
JIOCTOBEpPHO paznudanuchk npu p = 0,95, a B HEKOTOPBIX
OMOJIOTHYECKUX 00pasIiax BEJIUUMHBI KOHIIEHTpAIuii m/z
266 mpeBbIILAIA TAKOBbIE UCXOIHOTO COSAUHEHHS.

Bpemst pocTikeHMs MaKCHMaJIbHOW KOHLIEHTPALUU
(7,4 Dpenapara B Mo3re cocrasuiio 0,05 4, a ee Benuuu-
Ha — 5319 ur/min. MRT u t, ) TUMaHTaHa B MO3Te 3HAYH-
TEJIbHO MEHBIIEC aHAJIOTWYHBIX MapaMeTpOB, PacCUUTaH-
HBIX IO IUIa3Me KPOBH IOCII€ BHYTPUBEHHOTO BBEICHHS
(1,29 u 1,5 9 mpotus 2,03 1 2,95 4 COOTBETCTBEHHO).

PaccunTanHas BeIMYMHA TKAHEBOM NOCTymHOCTH (f,)
rUMaHTaHa B Mo3re coctaBuia 2,28. V3 noigy4eHHbIX JaH-
HBIX CIIElyeT, YTO TMMaHTaH 00lajaeT BBICOKOH HMHTEH-
CHUBHOCTBIO TPOHMKHOBEHHSI B OpraH-MHILIEHb — MO3T
[4].

dapMakOKMHETHKa TMMaHTaHa II0CJIE €ro BBEICHHS
BHYTPb KpbICAM CYIIECTBEHHO OTJIMYAETCS OT KUHETHKH
BHYTPUBEHHOTO BBEJICHHS, IPEXKIE BCEro 0ojee HU3KUMHU
KOHLIEHTpAIMIMU HEU3MEHEHHOTO Ipernapara U abCotoT-
HOW BENMYMHOHM IUIOMIagu 1MOJ (hapMaKOKUHETHUYECKOM
kpuBoii. AUC rumaHTaHa TOCIIE BBEJIEHUS BHYTPh B 3,5
pa3a MEeHbIIIe, YeM MOCiIe BHYTPHUBEHHOTO.

I'mvanTaH monBepraeTcss HHTEHCHBHOW OnoTpaHcdop-
Mall1 U YK€ B [I€pBble MUHYTHI B IJIa3Me KPOBU KPBIC pe-
THUCTPUPYIOTCS 3HAYUTENIbHBIE KOHIIEHTPALUHU €ro MeTado-
JIUTOB, KOTOPBIE OINPENEIAOTCs B TeueHue 6 4. CHIKeHHne
KOHIICHTpAIIMH Mpenapara U MeTabOIUTOB HOCAT SIPKO BbI-
pakeHHBIN aBYx(ha3HbIil Xapakrep (puc. 2). DapMakoku-
HETHYECKUE MapaMeTpbl TMMaHTaHa U €ro MeTaboJINTOB
Iociie BBEJCHMUSA INpenapara BHYTPb NpPEICTaBICHbI B
Tabm. 2.

Bpems joctmkeHusi MakCUMallbHOM KOHLIEHTPALUH He-
HM3MEHEHHOro coenuHeHus coctasuiio 0,25 4, a ee BeJH-
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upna 91,11 mr/ma (puc. 2). PapMakoKMHETHYECKHH Mapa-
METp,  XapaKTepH3YIOIIMH  CKOPOCTh  BCACHIBAHHUS
npenapara  u3  JKKT B cUCTeMHBII  KpOBOTOK
(Coux/AUC,._,) cocTaun 0,416 4~ !. Beienenue Hensme-
HEHHOTO TMIMaHTaHa U3 IIa3Mbl KPOBH TakK K€ KakK W IO-
CJie BHYTPUBCHHOTO BBEJCHUS HOCHUT IBYX(a3HBIA Xapak-
Tep. s MeTabonuTOB OTMEUEHBI pa3HBIC BPEMEHA J0C-
mikenust C . (1,549 — st m/z 250 u 1 94 — nost m/z
260).

[TomyueHHBIE PE3yNbTaTHl TO3BOJIIOT 3aKIIOUNTH, UTO
THEMaHTaH U €ro METaOOJHUTHI BRIBOASATCS U3 OpraHM3Ma C
Pa3TUYHBIME CKOPOCTSIMH, HA YTO YKa3bIBAIOT 3HAUCHHS
KOHCTaHT CKOPOCTH NMMHHAIINN U3 TIa3Mbl KposH (k),
KOTOpbIe cocTaBwim i TumanTana 0,198 g~y s me-
tabomuros 0,164 u~! (m/z 250) u 0,412 4~! (m/z 266)
COOTBETCTBEHHO. [loydeHHbIe 3aBUCUMOCTH OTPaXKaroT-
Csl B BEIMYMHAX CPEIHETO BPEMEHH YIS KUBAHUS Mpera-
para/MeTaboNUTOR B Opranusme — 5,38 d 1t TMMaHTaHa
u s ero merabomura m/z 250 — 6,51 4, nepuoaa moy-
BBIBEJICHUs IIpenapara W3 opraHusma — 3,63 u sl r'u-
MaHTaHa u s Metabonuta — 4,39 4, COOTBETCTBEHHO.
Opnnako MRT coenunenus ¢ m/z 266 cocrabuser 2,44 4 u
BpeMsI ero moiyBbeIBenieHust — 1,68 4 (Tadm. 2).

CreneHb MpeBpalleHds THMaHTaHa B METaboIUT m/z
250 xapaktepusyeTcs BEIMYMHOW 2,76, a B METaOOIMT
m/z 266 —21,79. Takum 06pa3oM, rMMaHTaH 10CJE BBE-
JICHUs BHYTPb B 3HAYUTEIILHO OOJNbIICH CTENeHn MeTado-
JM3UpyeTCs ¢ 00pa3oBaHMEM OCHOBHOTO MeTaboIuTa 11/
266, B MeHbIIEl cTenenn — m/z 250.

CpaBHUTENBHBIM aHAIU3 BEJIUYUH CTEIEHEH IpeBpa-
IICHHS THMAaHTaHa B OCHOBHBIE META0OIMTHI TIOKa3aJl, YTO
Ipernapar MHTCHCHBHES METa0OIM3MPyeTCs] B TMPOIYKT
Ouorpanchopmanuu m/z 266 moOCIEe BBEAECHHS BHYTPb
(cremeHb mpeBpaIieHUs TUMAHTaHA B METa0OIUT COCTaB-
nsiet 21,79). Crenenp mpeBpaiieHUs] TUMaHTaHA B JTOT
MeTabonuT paBHa 3,07 mpU BHYTPHUBEHHOM BBCICHHH.
AHanorn4Hasi 3aKOHOMEPHOCTh XapaKTepHa W sl o0pa-
30BaHust MeTabomuTa m/z 250: Ipu BBEJIEHUH BHYTPh CTe-
NeHb TpeBpalleHuss cocTaBisieT 2,76, a IpU BHYTPUBEH-
nom — 0,21.

Takum o0pa3om, B JaHHOM ciydae oueBHACH dpdexT
MIEPBOTO TIPOXOKICHUS depe3 IeUeHb NPU BBEICHHU TH-
MaHTaHa BHYTPb.

Bricokue BeTMUMHEI CTETIeHEH TPeBPAICHNS THMaHTa-
Ha B MeTabonuT m/z 266 CBUIETENBCTBYIOT O TOM, YTO
OJIMH U3 OCHOBHBIX IyTell OMoTpaHnchopManny npemnapara
3aKITIOYAETCS B OKUCICHUH MOJIEKYJIbl JAHHOTO BELECTBA.

[Ipu cpaBHEHHH BETHYHH KOHCTAHT CKOPOCTH DIIUMH-
HAIlUU TUMaHTaHA II0CIIC BBEICHUS B BEHY U BBCICHUS
BHYTpPb BHJIHO, YTO IIpEnapar BBIBOJHUTCS OBICTpEe U3 Op-
raHM3Ma XHBOTHBIX MOCJIe BHYTPHBEHHOTO BBeNeHUS (K
THI0CJIe BHYTPHUBEHHOTO BBEJICHUS OOJbIIE £, TIOCIIE BBE/E-
HUSI BHYTpPB B 1,7 pa3a), B To BpeMs Kak JJIsl METaOOIUTOB
oTMedaeTcss oOpaTHas 3aBUCHMOCTh. V3BeCTHO, 4YTO B
UJICATEHOM CITyYae 3HAYCHUsI 3TOTO MapaMerpa, MOoIydeH-
HOTO TP Pa3IIMYHEIX cltoco0ax BBEACHUS (HA OMHOM BHUIIE
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JKUBOTHBIX), HE JOJDKHBI 3HAYUTEIBHO OTIMYATHCS APYT
oT apyra. B Hamiem mcciiefoBaHUM Pa3HUIYY B BETHMYHHAX
k) MOXKHO OOBSICHUTB TEM, YTO YCPEIHEHHBIE (PapMaKOKH-
HETHYECKUE KPUBBIE MPEICTABIIIN CO00M HaOOp OTAEIb-
HBIX TOYEK, B3ATHIX y Pa3lUYHBIX KHBOTHBIX. B TO ke
BpeMsl BCIUYMHBI KOHLICHTPALUA TMMaHTaHA B IUIa3Me
KPOBH KPBIC [10CJI€ BHYyTPUBEHHOTO BBEJCHHUS U BBEICHUS
BHYTPb Ha TEPMHHAIBHBIX y4acTKax (hapMaKOKHHETHYE-
CKUX KPHBBIX IOJBEPraid MaTeMaTHUCCKON CTaTUCTHYe-
ckoit 00paboTke 1o omHocTOopoHHEMY ANOVA-Tecty.
[Ipu 3TOM JOCTOBEpHBIE pa3IUYMsl BBISBICHBI HE OBLIH.
Crnenyer TakKke UMETh B BUJIY, YTO B CIIydac BHYTPUBCH-
HOTO BBEJICHHS Ipenapar IMojABepraercs, MIaBHbIM o0pa-
30M, Mpoleccy IMMMUHAIMU. B ciyyae ke BBeOeHHA
BHYTpb, IIOMHMO TIPOLIECCa BBIBEJCHHUS Iperapara OJHO-
BPEMEHHO IMPOTeKaeT (a3a BcachbIBaHUS, YTO B KOHEUHOM
UTOT€ CKa3bIBAETCs Ha MPOAOJIKUTEIBHOCTH MPeObIBaHUS
JIEKapCTBEHHOTO BEIIECTBA B OPraHU3Me )KUBOTHBIX.

Taxkum 00pa3oM, MOJyuYeHHbIE PE3YNbTaThl MO H3yye-
HUIO (hapMaKOKUHETHKH TUMaHTaHa IIOCJE €ro BHYTPH-
BEHHOT'O BBEJICHHS U BBEJICHUS BHYTPH [MO3BOJISIOT 3aKJIIO-
YHUTh, YTO JICKAPCTBEHHOE BELIECTBO IIMMHUHUPYET U3 Op-
TaHKU3Ma KUBOTHBIX CO CPEIHEN CKOPOCTHIO U €r0 MOYKHO
OTHECTH K TpYIIe MPernaparoB CO CpeaHel MPOIOIIKH-
TEJIbHOCTBIO MPEOBIBaHUS B OPraHU3ME.

AbcomoTHas OMOAOCTYTHOCTh I'MMaHTaHa MOCJe BBeE-
JleHust BHYTph cocTtasisieT 14,1 %.

W3BecTHO, YTO TUMaHTaH, HOAOOHO APYTHM MIPOU3BOI-
HBIM aJJaMaHTaHA, HHTCHCHBHO METa0OIM3UPYETCsl B Op-
ranuzme [5]. [TosToMy B HEM3MEHEHHOM BHJE MCXOIHOE
COCJIMHEHUE ONPEACIISIIOCH B MOYE U (PeKANIUSAX B UPE3BbI-
YaifHO MaJIbIX KOJMYECTBaX OT BBEACHHOW J103bl MOCIE
BHyTpuBeHHOTro BBeAeHus (0,23 % — B moue u 0,08 % —
B (hexanmusix). [locie BBeneHNs: BHYTPh TUMAHTAH [IPAKTH-
YECKH TOJHOCTBIO BCACHIBAETCS U3 KEIYI0YHO-KUIIEYHO-
r'0 TPAaKTa KPbIC B IOPTAJIbHBIN KPOBOTOK, YTO MOYXHO OLle-
HUTbH 110 konuuecTBy JIB (IpOLIEHT OT BBEACHHOM 103bI),
oOHapy>xuBaemoro B pexanusx (0,022 %). [lpenapar noa-
Bepraercs BBIPAKEHHOMY ‘“D(PQPEKTy MEepBOro MpoXoxKe-
HUS yepes MeyueHb.

[TockonpKy mociie BHYTPUBEHHOTO BBEICHHS KOJIHMYe-
CTBO TMMaHTaHa B (hekanuax B 3,6 pa3 BbILIE, YeM MOCIIe

PHARMACOKINETICS OF HEMANTANE IN RATS

E. A. JlutBUH U Ap.

BBE/ICHUSI BHYTPb, MOXKHO CJEIaTh 3aKII0UEHHE, YTO Mpe-
napar MOJHOCTBIO BCACBIBACTCS U3 KEITyIOUHO-KUIIEUHO-
TO TPaKTa B CHCTEMHBIN KPOBOTOK.

BbIBOObl

1. ITocye BBeeHUS B BeHY ¥ BHYTPb F’MMaHTaH MOABEP-
raercs MHTEHCHUBHOW OMOTpaHc(hOpMalnu, U yXKe B Tep-
Bbl€ MUHYTBI B IJIa3M€ KPOBH M OpraHax KpbIC PETMCTPHU-
PYIOTCA 3HAYUTCIILHBIC KOHICHTPAIUU €TI0 METa0OJINTOB.
I'mMvaHTaH ¥ ero METabONUTHI OMPENENAIOTCS B IIIa3Me
KpPOBHU KMBOTHBIX B T€4eHUE 6 U.

2. JIng rumMaHTaHa XapakTepHa BBICOKAas CTENEeHb IMpPo-
HUKHOBEHHS B MO3T (TKaHeBas JIOCTYITHOCTh paBHa 2,28).

3. AOconroTHasi OMOJOCTYITHOCTh THMaHTaHa IIOCTe
BBEJICHUS BHYTPb cocTaBmiia 14,1 % OTHOCHUTENBHO BHYT-
PUBEHHOI'O BBEACHUS.

4. I'mmaHTaH B HEM3MEHEHHOM BHUJE BBIBOAUTCS C MO-
90l M (peKanusIMH B YPE3BBIYANHO MaJBIX KOJIMYECTBAX:
0,23 % ot BBeneHHOH 10361 — B Moue U 0,08 % — B de-
Kanusx mocie BHyTpuBeHHoro BBeaenus; 0,02 % B ¢exa-
JIMSIX I0CJIE BBEAECHUS! BHYTPb, UTO FOBOPUT O MOYTHU I10JI-
HOM BCAChIBAaHMHM IIperapara M3 KelyIoYyHO-KHIIEYHOTO
TpaKTa.
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The pharmacokinetics of hemantane after administration in different ways has been studied in rats. It is established that hemantane introduced both orally (p.o.)
and intravenously (i.v.) is very intensively metabolized, with the main metabolites characterized by m/z = 250 and 266 and detected for 6 hours after the admi-
nistration in both ways. Hemantane shows high rate of permeability into its target organ — brain — whereas the permeation of its metabolites is extremely low.
The absolute bioavailability of hemantane upon p.o. administration was 14.1%. The substance is subject to the “first-pass effect”. The unchanged substance was
determined in daily urine and feces in very small fractions of the administered dose: 0.23% in urine and 0.08% in feces after i.v. administration and 0.02% in fe-
ces after p.o. administration. Thus, it may be concluded that the substance is completely absorbed in rats from the gastro-intestinal tract into systemic blood cir-

culation.
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