B NMOMOLLLb TPAKTUKYIOLLIEMY BPAYY
Onpenenenne nepukcuMa B miasme Kposu metoaom BOKX

B. B. MNCAPEB', K. B. 3A/LIEBA’, J1. 5. CMVIPHOBA?,
B. . BENOJNIMMEUKASR®, O. A. KNBANTBYNY?, N. E. KOJTTYHOB?

' Hay4Ho-npowu3soacTBeHHoe npeanpustune Mpobuotek, MockBa
2 [ocyapCTBeHHbIN HAayYHbIV LEHTP No aHTUMOMoTMKaM, MockBa
? ToCyAapCTBEHHbIN Hay4YHO-MCCNEeA0BATENbCKUM LEHTP NPOoMUIaKkTM4eckon MeauLmHbl PocmeatexHonornin, Mocksa

Determination of Cefixime Blood Plasma Levels by HPLC
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Jlns u3ydeHusi cpaBHUTEIbHON (hapmMakokuHeTHKH npenapartos Llemunexkcop (kancysmsi no 100 mr) u Cynpakc (kancy.asi no 400 mr)
obL1 paspadoran BOKX meton ¢ YP-neTeKTHPOBAHHEM KOJIMYECTBEHHOTO onpe/esienus neukcuma (IeiicTyomee BeNecTBO B
npenaparax) B Ijia3mMe KpoBH YesioBeKa. BocnpousBoaMMocTh pe3y/ibTaToB, MOJYYEHHBIX JAHHBIM METOAOM C YYETOM KpUTepHs
NPHEMJIEMOCTH, IOCTHraeTcsi Bo BceM mHTepBajie KoHueHtpamuii (0,06—10 mkr/mi). TouHOCTh M MPABUIIBHOCT METOJA TAKKE
COOTBETCTBYET KpUTepusiM mpuemieMocTd. HyzkHuii mpemen KojmyecTBeHHOro onpezaesenus nepukcuma — 0,06 MKr/mi.
DapMaKOKHHETHYECKOE MCCIIeIOBAHME POBOUIOCH OTKPBITHIM MEPEKPECTHBIM PAHIOMU3UPOBAHHBIM CIOCO00M. 10 MoydeHHbIM
pe3yabTaTaM paccyuTanbl GapMaKOKHHETHIECKHE TapaMeTpbl, HE0OXOIMMbIE /ISl ONEHKH OMO3KBHBAJIEHTHOCTH CPABHMBAEMBIX
npenaparoB. CTaTHCTHYECKHIA AHAIM3 MapaMeTpoB (papMaKOKHMHETHKH N0Ka3a/ OnodkBuBaieHTHOCTh IlemMunekcopa u Cynpakca.

Karouesvte caoea: uepasocnopunst, uepuxcum, naazma kpogu ueaosexa, BIKX memoo.

For comparative study of the pharmacokinetics of Cemidexor (capsules of 100 mg) and Suprax (capsules of 400 mg), a method of
HPLC with quantitative determination of cefixime (the active substance in the drugs) in the blood plasma of patients with UV
detection was developed. The data teproducibility with an account of the admissibility criterion was observed within the interval of
all the concentrations (0.06—10 mcg/ml). The accuracy and correctness of the method also corresponded to the admissibility cri-
teria. The lower limit of the quantitative determimation of the cefexime blood plasma levels was 0.06 mcg/ml. The pharmacoki-
netics was studied with the open crossed randomized method. The results were used for calculation of the pharmacokinetic para-
meters required for estimation of the bioequivalence of the drugs. The statistical analysis of the pharmacokinetic parameters
showed that Cemidoxor and Suprax were bioequivalent.

Key words: cephalosporins, cefixime, human blood plasma, HPLS.

BBenenue

Lledukcnm ABIgETCA MOJTYCUHTETUYECKUM aHTH- COOH
OMOTUKOM JUIS TIEPOPAIBHOTO NMPUMEHEHUSI U OTHO- HzN
curcs K uedanocnoputam 11 nokoneHus. JlaHHoe Be- 0
IIECTBO MHTMOUPYET CUHTE3 MNENTUAOTIMKAHA — -

OCHOBHOTO CTPYKTYPHOI'O KOMIIOHCHTA KJIETOYHOM S 0 |

cTeHKU O6akTepuit. [TposIBIIIeT yCTOMYMBOCTD K ACHCT- — ’

A

BHUIO OeTa-J1akTamas. iMeeT akTMBHOCTh B OTHOIIICHUH N EI H
MHOTUX I'PaMIIOJIOXMTEIbHBIX M TPAMOTPHUIIATEIbHBIX H

MUKpOOpraHu3MoB. Llechrkcum xapakTeprsyeTcs Im-
POKMM CIIEKTPOM aHTMOAKTepHaJbHOIO IEWCTBUS, \o ACOOH
BBICOKOI 3((MEKTUBHOCTBIO U GE30IaCHOCTBIO IIPHU
MPpUMEHEHUH y Aeteil ¢ 6 mecsieB. [locie npuéma
BHYTpb abcopoupyercst 40—50% tiedrkcuma (He3aBH-
CUMO OT IpréMa Imuir). MakcruMaibHask KOHIICHTpa-

[6R-[6anbda,76eTa(Z)]]-7-[[(2-AMUHO-4-Tnazonun)
[(kap6okcumeTOoKCM)MUHolaueTun]ammHo]-3-3te-
HUN-8-0Kco-5-Tna-1-azabuuukno[4.2.0JoktT-2-eH-2-
Kap6oHoBas KucioTa
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1w (C,,,.) B CBIBOPOTKE TocTUTaeTcst uepe3 2—6 4. Cas-
3bIBaHUE MpernapaTa ¢ 6eJIKaMy ChIBOPOTKM COCTaBJIsIeT
0k0J10 65%. Okoio 50% BBIBOIMTCS B HEM3MEHEHHOM
BMJE C MOYOI B TeueHue 24 4. B uccienoBaHusIX Ha XKU-
BOTHBIX OTMEUYEHO, YTO HE(MUKCUM DKCKPETUPYETCS
TaKxe ¢ Kemubto (10%). T, /, U3 ma3Mbl He 3aBUCUT OT
JI03bI 'y 3MOPOBBIX TOOPOBOJIBLIEB COCTABISIET B CPEI-
HeM 3—4 4, ogHaKO MOXKeT Jocturath 9 u [1, 12].

[ u3yyeHusi cpaBHUTEJIbHON (hapMaKOKUHe-
TUKU JIEKapCTBEHHBIX (hOpM TpebdyeTcsl OBbICTPHI,
YYBCTBUTEJIbHBI M BOCIPOU3BOIAMMBIN METOJ KO-
JIMYECTBEHHOTIO ONpeAeieHUs epruKCrUMa B Ijaa3me
KpoBM. K HacTogIieMy BpeMEHU CYIIECTBYET DS
MyOJIMKaLIWii, OTIMCHIBAIOIIUX OTpeaeIeHUE HePUK-
cuMa B OMOJIOTMYECKUX XKUAKOCTIX C MCIOJIb30Ba-
HuemM BOXKX B couetaHnu ¢ pasHbIMU BUIAMU JC-
TeKTUpoBaHUs [2—6]. OmpeneneHUsT KOJIUYISCTBA
1eduKcrMa B IJIa3Me WIM CHIBOPOTKE KPOBU IPO-
BOJAT IOCJIE XKUAKOCTHOM 3KCTPAKIIMU, UCTIONb3YS
6% pacTBOp TPUXJIOPYKCYCHOM KUCJIOTHI; alleTOHM-
Tpui [4—6]; u3omnponaHo 7] Miau cMech alleToHa ¢
xsnopodopmom [8]. HekoTopble U3 3THX CITOCOOOB
TpeOyIOT MOCAEAYIONIETO UCTTAPEHUST PACTBOPUTEJIS,
YTO yBEJWUYMBaAET BpeMs IpoOONOATOTOBKM. [Ipyrue
— He T03BOJISIIOT MOJHOCTBIO OCAAUTh OEJIOK Jaxe
MpU YBEJIMYEHUU 00bEMA DKCTpareHTa, B 3TOM CIIy-
yae TpebyeTcs TOMOJHUTEIbHAs Mpolleaypa Ipodo-
noarotoBku. B pa6otax [9,10] BeineneHue eduk-
cuMa M3 IUIa3Mbl WJM  CBIBOPOTKU aBTOPHI
MPOBOIMJIM METOIOM TBEepAO-(ha3HOI IKCTPAKIIUH.
JlaHHBII c1IOCO0, HECMOTPSI Ha €ro MpeuMyllecTBa
nepen XUAKOCTHON 3KCTpaKlvei, yBeJIUYUBAET
BpeMsI TIPOBEeHNS aHaan3a U TPYAHO MCIIOJHUM B
Tex ciaydasx, Korma TpeOyeTcs IpOBECTHM aHaau3
OOJIBILIOr0 KOJIMYECTBA MPOO.

B npencraBieHHoit Hamu paboTe TpenjaraeTcs
YyBCTBUTEJbHBIA W BOCIPOU3BOAUMBIM METOM
BOXX ¢ YO®O-gerektupoBaHUEM 51 OMpeaeIeHUS
1eUKCcHMa ¢ UCTOb30BaHMEM MPOCTOM B MCIIOJIHE-
HUU KUAKOCTHON 9KCTPAKIIMU TS BbIACIEHMS Bellie-
CTBa U3 IJ1Ia3Mbl KpOBU. B cTaThe mpuBOAATCS NaHHbIE
M0 BaJuAallMK AaHHBIX TTpoBeaIEHHOTO MeToaa. Pas-

paboTaHHBIN METOHI ObUI MPUMEHEH ST WU3YyYCHUS
CpaBHUTEJbHONM (apMaKOKMHETUKM ABYX Iperapa-
TOB Pa3HbIX MPOU3BOAUTENCH, COAEPXKAIIUX LIeDUK-
CHM B KaueCTBe aKTUBHOTO BEIIECTBA.

MaTepnaJl U METOAbI

O0opynoBaHue U PeaKTHBbI. AHAIN3 MPOBOIMIM Ha XUIKOCT-
HoM xpomatorpacde «KNAUER» (I'epmanust), ocHaléHHOM Tpa-
JIMEHTHBIM HACOCOM, aBTOCAMILIEPOM M TEPMOCTATOM KOJIOHOK, a
Takxe criekTpodoToMeTpudeckum aerektopom (K-2501). Xpoma-
Torpaduyeckast cucteMa KOHTPOJIMPOBATIACH IPOTPAMMHBIM 00eC-
neuyeHrueM EuroChrom 2000. 11 mpUroTOBICHMS IPOO UCIIOIB30-
Bajlach MUKpolLieHTpu(yra 4214 «pbi International» (Mtanus).

BbuTH MCITOTB30BAHBI CICIYIONINE PEaKTUBBI: alleTOHUTPIUIT |
copta (Kpuoxpom, Cankr-IletepOypr), Tpuatunamun (Merck),
KucyoTa xjaopHas (X. 4.) (Xummen, ['epmanust), Boga NpuroaHasi
st BO2XKX.

VYcnoBus xpomarorpadupoBanus. B coorBeTcTBUU C (hopMoTi
Y MOJIOXKEHUEM MK1Ka Ha XpoMaTorpaMmax ObUIM MPOTECTUPOBAHBI
rmapamMeTphl, BKITIOYAOIINE cOCTaB W 3HaYeHuss pH moaBkHON
(asbl, xpomaTorpaduecKyio KOJOHKY, CKOPOCTh TTOTOKA U JVTUHY
BOJIHBI JeTeKTUPOBaHMsI. B KayecTBe craliMmoHapHO (ha3bl Oblia
BbIOpaHa KosioHKa Luna 5 Mkm C18(2) 4,6x150 mm (Phenomenex)
C pa3MepoM YacTuil 5 MKM. B pesysibraTe akcrepuMeHTa ObLia Bbl-
Opana noxBuxHas dasa, kotopas copepxkana soay, TOA u HCIO,
B cooTHotreHnu 1000 mut : 1 mur: 0,8 mut ¢ pH 2,34 (6ydepHbrIit pac-
TBOp), @ TAKXe alleTOHUTPWJ B COOTHOIIEHUM OydepHbIi pac-
TBOp:OpraHuyeckasi cocrapsioinas, 80:20.

DIIoUpoBaHKe MPOBOIMIM IPU KOMHATHBIX YCJIOBUSIX B U30-
KPaTUIeCKOM PEKMME CO CKOPOCThIO moToka 1,2 mui/muH. Ob1iee
BpeMsl aHaju3a 3aHUMasio 7 MUH. /1151 BbIOOpa JUTMHBI BOJIHBI /1€~
TEKTUPOBAHUS ObUT CHSIT CITEKTP TOTJIOIIEHUS PACTBOPA LIe(PUKCH-
Ma Bo Bceil YD-o6aactu. [TUK MorioneHus: pacroaraicst Ha JIju-
He BOJIHBI 280 HM, UTO COOTBETCTBOBAJIO JIUTEPATYPHBIM JTaHHBIM.

OcHoBHble pacTBopbl. OCHOBHOI pacTBOp craHaapra Heduk-
cuMa (comepkaHue BeliecTa 85,2%) ¢ KOHLIEeHTpalmeni 1 MKr/mi
ObLI MPUTOTOBJIEH PACTBOPEHMEM CTaHAApTa B METAHOJE U Xpa-
Hwics Tipu +4°C. Paboune pacTBOpHI TOTOBWIN MyTEM pa30daBiie-
HMSI HEOOXOIMMBIX KOJTMUECTB OCHOBHOTO pacTBOpa B MPUTOIHOMN
st BOXKX Boze.

KannOpoBouHble KpUBBIE OBUIM TIOCTPOEHBI 1O pe3yJibTaTaM
aHanu3a 9 nmpo6 X0J0CTOM MIa3Mbl ¢ 10OaBKaAMU U3BECTHBIX KOJTM-
4yecTB pabourx pacTBOPOB, BKJIIOUAs pe3y/IbTaT aHaIM3a XOJI0CTOI
MPOOBI.

C 1LIeJIbIO OLIEHKY METPOJIOTUUECKHUX XapaKTePUCTUK METOIU -
KU TEM e CITOCOOOM ObUTM MPUTOTOBIEHBI 00pa3Libl C TPEMsI pa3-
HBIMU KOHIEHTPAIIMSIMU: HU3KAasi, CPEIHSISt U BHICOKASI, B 3aBUCH-
MOCTH OT MHTEpBaja OXWIACMBIX KOHILICHTpALMid B JaHHOM
HCCIIeIOBAaHUU.
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50 ]
40
a 30 Hedukcum
c 4
20 3(720
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Puc. 1. XpomaTorpaMmma XosocToi npo6bi nna3mMbi Kpo-
Bu (blank).

38

Puc. 2. XpomaTorpamma obpasua nnasmbl KPOBU C KOH-
LieHTpaLmen paboyero pactBopa 3 MKr/mi.
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Iloaroroska mpod miaa3msl A5 aHanm3a. st BblieieHUsI Le-
(brkcrMa 13 mIa3Mbl KPOBU M OYMCTKU MCCIIEAYEMOTO 00pasiia oT
OeJsika TTPOBOAWIIM MPOLEAYPY KUIKOCTHOU aKcTpakumu. K pas-
MOPOXEHHBIM 00pasiiaM Tia3Mbl 00bEMoM 500 MK 100aBIsLIU
100 M1 12% pacTBOpa XJIOPHOM KMCIOTBI U niepemennBaiu. [1o-
cie neHTpudyrupoBaHus B TedeHre 10 MUH mpu MaKCUMaJbHOM
yucie 06opoToB (14000 06/MUH) HaTOCATOYHYIO KUIKOCTh B 00b-
éme 50 MKJI BBOAWIN B XpoMaTtorpad.

Pe3yabTaThl U 00CyKI€HHE

[NonyyeHHBIE B XOHe aHalIM3a XPOMATOTPaMMBI
xoJiocToil mpoOkI (blank), rma3mel, conepxarieit He-
M3BECTHOE KOJIMYECTBO Lie(hrKcuMa (IIpoOkI), a TaKKe
TJ1a3MBI KPOBH JIOOPOBOJIBIIA C KOHIIEHTpAIUEH mpe-
rmapaTa 6 MKT/MJ1, IpuBeaeHB! Ha puc. 1, 2 1 3. [1apa-
METPBI XpOMaTOrpapUIECKOro OIpeaeIeHUS TIpe-
craBJieHbl Ta0JI. 1.

15T OTIEHKY BOCIIPOM3BOAMMOCTH TAHHBIX B pa3-
HbIE THH OBIJIO TTOJYYEeHO TPU KaTMOPOBOYHEBIE KPH-
BeIe B mrana3one 0,06—10 mxr/mit. KaaubpoBoyHbIe
KPUBBIE HOCUJTV JIMHEMHBII XapaKTep BO BCEM MHTEP-
BaJie KOHILIEHTpaluii, KoadduuueHt koppeasiunu R
0,999983. Bocmipon3BOAMMOCTb pe3yJIBTATOB C yU&-
TOM KPUTEPUs TIPUEMIIEMOCTH JOCTUTACTCS BO BCEM
MHTEpBajie KOHLEeHTpauuii (TabJ. 2).

st onipeaeseHust CeJIeKTUBHOCTU MeTo1a ObLIn
MIPOTECTUPOBAHBI XOJIOCTHIC TTPOOBI OMOIOTNIECKOM
MaTpUIbl (TIIa3MbI) Ha BO3MOXHOCTh CO3IAaHUS TT0-
MeX TIOTeHIIMAJIBbHO MEIIAOIINMUA BEIIeCTBAMU.
AHaII3 MoKasaj, 4To TPU KOJTMIECTBEHHOM OITpee-
JIeHNU le(rKCMMa B TIa3Me KPOBHM YeJIOBEKa 3TU
COCTABJISTIONINE BIUSHUS He 0Ka3bIBaIOT.

TouyHOCTb ¥ TIPaBMJIBHOCTH METO/IA OLICHWBAJIACh
Mo pe3yJjibTaTaM IMapajljieJIbHbIX aHaJIUu30B MOJE/b-

B MMOMOLLb MNPAKTHUKYIOLLIEMY BPAYY

50 ]
401 edukcnm
30 ] 3702
20 ]
10 ] 'N
0 1 2 3 4 5 6 7
Bpewms, mux

Puc. 3. XpomaTtorpamma njasmbl KpOBU MaLMeHTa.

HbIX cMmeceit (comepxkatiux 0,30; 3,00, 10,00 Mxr/ma
paboyero pactBopa lLie(pMKCHMAa), BBIMIOJHEHHBIX B
OIIVH JIeHb W B pa3Hble THU. PaccumTaHHbIe pe3ysib-
TaThl aHAAM3a U CTATUCTUYECKUE JaHHbIE MPeaCTaB-
JIeHBI B Ta0OJ1. 3. Pe3ynbTaThel COOTBETCTBYIOT KpUTE-
PHYIO MPUEMIIEMOCTH.

N3yyenue ¢papMaKOKMHETHKH CPABHMBAEMbIX Ipe-
naparoB. PazpaboTaHHBIM MeTO aHa/IM3a KPOBU ObLI
MPUMEHEH MJIs1 M3YYEHMST CPAaBHUTEIBHOM (hapMako-
KuHeTukHy npenapaToB Liemuaekcop (kamcysbl mo 100
wmr) u Cynpakc (karicyinbl 1o 400 mMr) B uccrnegosanue
ObLUIM BKIIIOUEHBI 18 310poBbIX 106poBoibleB. Dap-
MaKOKMHETMYECKOe MCCIeI0BaHUe TTPOBOIUIN OT-
KPBITBIM TTEPEKPECTHBIM PAHIOMU3UPOBAHHBIM METO-
JOM B 2 3Tara ¢ MHTEPBAJIOM MEXIy NpUéMaMu
npenapaTtoB 7 qHeit. OOpa3ipl KpOBU B KOJM4yecTse 4
MJI OTOMpAIu U3 KyOuTajabHOM BeHbl uepe3 0,5; 1, 1,5;

Tabnuya 1. MapameTpbl XpomaTorpacguyeckoro onpeaeneHus

ITapameTp

3HaveHue

Bpewms ymepKuBaHuUs
KoadduimeHt émMxocT
Db heKTUBHOCTH
CreneHb U3BICUCHISI

3,75 0,05 mun
2,05
1411,5
71%

Ta6nyya 2. BocnponsBoavMOoCTb pe3ynbTaToB aHanusa

JlobaBaeHnoe Kom4yecTBo neukcnma (MKr/mo)

Haiinennoe KoimyecTBo (MKr/mi),
cpenHee 3navenue (S. D.)

BocnpouszBoaumocts, %

0,30
3,00
10,00

0,31 (0,037)* 103,9
2,98 (0,015)* 98,3
9,95 (0,11)* 99,6

Tabnuya 3. TOYHOCTb U NMPABUNBHOCTb MeToAa

JlobaB/ieHHOE KOJIMYECTBO Haiinennoe Ko1M4ecTBO

Koaddumment Bapuanum IIpaBuabHOCTh, %

nedukcuma (MKr/mir) (MKr/M1), CpeaHee 3HAYEeHHe (CV, %) (85—115%)
B oauH neHp
0,30 0,27 4,77 90
3,00 2,90 3,51 97
10.00 10,15 1,29 101.5
B pa3subie anu
0,30 0,29 5,41 97
3,00 2,93 2,16 98
10,00 9,89 1,94 99,8
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