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BBEJIEHME

NAN-TecT ans onpepeneHus NUPOreHHOCTU NexapCTBEHHbIX npenapaTos
SBNAETCA aKTMBHO PasBUBAIOWMMCSH B HACTOsIWEEe BpeMsa CNOCOBOM KOHTpons
KavecTsa nekapcTs, BOAbl ANA UHbEKUMA 1 T:.0. OH MOXET BbITb UCMONb30BaH
W B MeguuuMHe [ANs paHHEeW AWarHoCTUKKM 3aboneBaHWit, BbI3BAHHbIX
rpamoTpuuaTensbHbiMn 6akTepuaMKU, U B HEKOTOPbIX Apyrux obnactax, roe
HeobxoanuMo ObICTpoe OBHapyXeHue rpamoTpuuartensHbix 6akTepun nnu mnx
3HAOTOKCMHOB. B OCHOBE 3TOro TecTta NexuT cnocobHOCTL nu3arta amebounTos
(kneTok KpoBM) MeyexBocTa cneunduyeckn pearnposaTtb C 3HOOTOKCUHAMM
rpamoTpuuaTensHbix 6aktepun (nunononucaxapvgamu, JIMC). B pesynetate
peakuuMm 3HOOTOKCMHA W nus3aTa MpoMCXoAuT MOMYTHEHME NpPo3padvHoW
peakumoHHOW cmecu unu obpaszoBaHuWe TBEPOOro rens, 4YTo WU CRYXMUT
MHAMKATOPOM NPUCYTCTBUA 3HAOTOKCUHA. Peakums npocta u He Tpebyer
MHOr0O BpEeMeHMW, OTBET MOXeT ObiTb nonydeH 4depe3 30-60 mMuH. Tect
BbICOKOCNEUMPUYEH MO OTHOLWEHWI0O K 3HOOTOKCMHAM rpamMoTpuuaTenbHbiX
6axkTepuin. HyBCTBUTENBHOCTL €r0 BO MHOMO pa3 NPEBLIWAET HyBCTBUTENLHOCTb
(hbapmakonenWHoro Ttecta Ha kponukax. Cbipbem ans npoussoacTea
NAJl-peareHTa Cny>uT KPOBb MEYEXBOCTOB — MOPCKMX XWBOTHbIX, OOUTaIOWMX
y 6eperos CeepHoit AMepuku, AnoHumn, Kutas, BeetHama, MHaun. MoToBbIN
npenapar npepacrasnaeT coboi CybnuMaumoHHO BbICYIEHHbIA NU3aT KNeTok
KpoBM (ameboumnToB), KOTOPLIA NOcne pasBedeHWs ero anuporeHHon BOoJoW
rOTOB K MCNONb30BaHMIO. :

Peakunsa nusata amebountoB ¢ 3HAOTOKCUHOM 6bina oTkpbiTa B CLUA B
1964 r., roe n 6bIN HanaxeH BbIMYCK MEPBbIX KOMMEPYECKNX rnpenaparos.
Mockonbky nepsble uccnepoBaHusa 6binn NpoBedeHbl Ha MeyexBocTax Buaa
Limulus polyphemus, npenapar, nonyyeHHblh U3 WX KposBw, Obin Ha3BaH
NMuzar ameboumnTos flumynyc (Limulus amebocyte lysate) mnu cokpauweHHO
NAJ-peaktne n coorsetcTBeHHo J1AJl-tect. lNMpeumyuiectsa sToro tecra —
BbiCOKAA 4YYBCTBUTENbHOCTb, MPOCTOTA BbINOMNHEHWUA, HAOEXHOCTb,
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BsepeHune

BOCMPOW3BOAMMOCTb, BO3MOXHOCTb MONYYEHUS KONMUMYECTBEHHOrO OTBETA.
K HecoMHeHHbIM npeumyuwecTsam JlAJl-tecta OTHOCUTCS BO3MOXHOCTb
aHanu3uposaTb B KOPOTKMI Cpok (1-2 4) 6onbwoe 4ucno obpasuos. MNpwu
MaccoBom wucnonb3oBaHun J1AJl-Ttect, 6e3ycnoBHO, Aewesne Ttecta Ha
Kponukax. Kpome Toro, o6nactb NpuMeHeHus 3TOro Metoaa Nno CpaBHEHUIO
C onpepeneHMemM Ha Kponukax 3Ha4uTenbHO Wupe: CO3[aeTcs BO3MOXHOCTb
ONs ONpeneneHus NUPOreHHOCTU NeKapCTB, KOTOPble HENb3a 6bIN0 UCMbIThIBATL
Ha KPONMKax — KOPOTKOXMBYLIMX U30TOMOB, NPenapaTtos CeAaTUBHOTO AEeNCTBUS
W Op.; NPOBOAMTCH oOnpefeneHue 3SHOOTOKCMHOB B KPOBW M APYrux
BYONOrUHECKMNX XUAKOCTAX OPraHn3ma, YTo pacwmnpseT BO3MOXHOCTU paHHewn
AMArHOCTUKN MHMEKLMOHHbIX 3a60neBaHuin, BbI3biIBAEMbIX FPaMOTpULEaTENbHLIMM
MWUKPOOPraHnu3mMamu, aHanuaumpyercss 4uctota MEOQUUMHCKUX annaparos,
ConpuKacalrowmxcs ¢ KpOBbIO NaumneHTa; NPOBOANTCH NOCTAANNHBIA KOHTPOSb
copepxanua JMNC B Npou3BOACTBE MHBEKUMOHHbLIX NpenapaTtosB. Kpome Toro,
NAJN-TecTt wncnonb3ayetcst B 3MEKTPOHHON NPOMBIWAEHHOCTU OAsf aHanuaa
YUCTOTbI TEXHONOrMYECKOW BOAbI.

B HacTosuiee Bpems NTAJ1-Tect y3akoHeH dapmakonesamu CLWA, Uranuu,
Kutasi, EBponeiickon dapmakoneein u gp. Y Hac B CTpaHe nposefeHa
pabota NO cocTaBneHuio npoekTa obuwen hapmakonenHon craTbu Mo
ansTepHaTUBHOMY MeTofly OnpefdeneHus MUPOreHHOCTU C nomouwbio J1AM-
Tecra.

B npennaraemom 0630pe 3aTPOHYThLI BOMPOCH!, CBSi3aHHbIE C NPUPOAOK
MWPOreHHOCTU, CTPYKTYpOA W (U3UKO-XMMUYECKUMU CBOWCTBaMW Gaktepwu-
anbHbIX 3HOOTOKCUHOB. [1ogpO6HO PacCMOTPEHbl MEXaHW3Mbl peaxkuuu
renupoBaHus nusara amebountoB W metomdbl nonyyeHus J1AJfl-peaktuea.
Ocoboe BHUMaHWE yaeneHo cnocobam onpefeneHns NMPOreHHOCTU C NOMOLWBIO
J1AIN-peakTuBa. )

Mbl Hapeemcsi, 4TO AaHHbI 0630p nomoxeT BHeapeHuto J1AJl-Tecta
ans aHann3a 3SHAOOTOKCUHOB KakK B NEeKapCTBEHHbLIX Npenaparax, Tak u anga
NOCTaAgUHOIO KOHTPONS KayecTBa B MpOLECCe NPUrOTOBNEHWUA pPasfnuyHbIX
nekapcTBeHHbIX (hOPM B antekax u Ha apmaueBTUHeCKuX npoussBoAcTBax.



1. 9HAOTOKCHHbI .
rPAMOTPULIATEJIbHbIX BAKTEPHA —
CBOMCTBA, METO/1bl TECTUPOBAHUS

MuporeHHyl0 peakuuio — MOBbIWEHNEe TemnepaTtypbl Tena CnOCOGHbI
Bbi3blBaTh BeleCTBa CaMOW pasnuyHON NpuMpoabl U pa3Horo NPOUCXOXAEHWS.
Mpu4nHOM TaKOW peakuuu TaK 4YacTo SABNSIOTCA 3HOOTOKCWHbLI rpam-
oTpuuaTtenbHbix 6akTepuit, 4TO TEPMUH “NMUPOreHbl” N “3HOOTOKCUHbLI”
ynoTpebnsaTca Kak CUHOHUMbI, XOTS U He BCE NWPOreHbl 3SHOOTOKCWHbI.

TepMuH “3HOOTOKCUHLI' NpegnonaraeT BHYTPeHHee NPOUCXOXAeHWe 3TUX
TOKCUHOB B OTANYME OT “3K30TOKCMHOB” — TOKCUMHOB, BbifensieMbix bakrepusimu
B MpoLecCe XU3HEeOeaTeNnbHOCTW B OKpyxawuwyk cpegy. CumTanocb, 4TO
3HOOTOKCUMHBLI OCBOBGOXAAKTCS TONbKO NOCNe paspyweHus 6akrepun wu
OCTatloTCs BO BHELWHEN cpefe nocne ee rubenn. Ha camom nene sHOOTOKCUHBI
ABNAOTCSA 4acCTbi0 HaPYXHOW CTEHKU rpamMoTpuuaTenbHblx 6Haktepuin u
AenCTBUTENbHO OKasbliBAlOTCA BO BHEWHE cpepe nocne ee paspylleHus, B
CywHOCTU npeacTaBnas COBON OCKONKW KNETOYHOW CTeHku. Bnpouem u
XuBble 6aKTepum NOCTOSIHHO BbIAENSAOT 3HAOTOKCUHBI, KOTOPbIE OTPLIBAKOTCS
OT Hapy>XHOW CTEHKW. JHOOTOKCUHbI YCTOMYMBLI K HarpeBaHWo W Nerko
NepeHoCcHAT npouecc CTepunusaunn, Hanpumep aBTOKNaBMpoBaHWe, npu
KOTOPOM paspywatTcs 6aktepun, a (parmMeHTbl KNEeTOYHbIX CTEHOK 3TUX
GakTepuit, T.e. 3HOOTOKCUHbI, COXPaHSIOT CBOM CBOWCTBA. Takum o6pasom,
cTepunuaanna He MOXET rapaHTupoBaTb OTCYTCTBUS 3HOOTOKCWUHOB, ANS
paspyleHns KOTOPbIX WCNONb3YTCs Apyrue cnocobbl. Cam e npouecc
paspylweHns 3HQOTOKCUHOB Ha3blBAETCA AenuporeHvwsauven, npu sTom, Kak
npaBuno, UMeeTCs BBUAY UMEHHO paspyleHune 3HAOTOKCUMHOB, a He ApYyrux
NUPOreHos.

HeouunleHHbIn 3HOOTOKCUH COCTOUT W3 NUNWUAHOW, NONMCaxapwoHOW W
6enkoBow YacTtei. OUMLEHHbIN XXe 3HOOTOKCUMH He comepxuT 6enka, noaTomy
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Masa 1

9HOOTOKCUHBI rpamoTpuuaTencHbix 6akTtepui HasbiBalOT elle nunononu-
caxapupamu (NMNC), noguepknBas TEM CaMbliM UX XMMUYECKYIO MpuUpopdy.

Monekyna JINC cocTonT M3 Tpex 4acTten, Kaxnas U3 KOTOPbIX NPOSBNSeT
CBOM yHUKanbHble ceoicTBa. 910 — Junua A, O-cneundunyeckas uenb U
nonucaxapugHoe agpo — kop. Jlunug A coctouT M3 gucaxapwupa, gocgara v
XUPHbIX KMCNOT. LIeHTpanbHyt0 4acTb MONEeKynbl COCTaBNSET onurocaxapuaHoe
S0pO (KOP), KOTOPOE CRyXWT COeaMHUTENbHbIM MOCTOM Mexay flunugom A
n O-cneundmyeckon uenbto. MHOrme caxapa v ux nNpovsBOAHbIE, BXOAAWME
B O-cneunduyeckytlo uenb, ABNAIOTCA YHWKANbHbIMU U WX pPasnuyHble
KomMbuHaumMn onpepenalT OrpoOMHOE KONWYECTBO CEPOTUNOB rpam-
oTpuuartenbHbix 6akTepui.

Hanbonee 3amMeTHyl0 6MONOrMYECKy0 akTUBHOCTbL nposiBnseT flunuag A.
OTpeneHHbI OT nonucaxapuaHOro y4acTka OH COXPaHSeT CBOK 6MONOrMyeckyto
aKTUBHOCTb, XOTS W HECKONbKO YMEHbWEHHYID MO CPaBHEHWUID C UENbIM
nnc.

CyuwecTByeT MHOXECTBO CNOCOH0OB YCTpaHEHUS SHOOTOKCUHOB, KOTOPbIE
MOryT ObiTb MNPUMEHEHbI Kak [AnNA pacTBOPOB, TaK M AN ycTpaHeHus
9HOOTOKCMHOB C TBEpPAbIX MOBEPXHOCTEN.

Haunbonee HapeXHbIM CNOCOOOM YyCTpaHEHUS SHOOTOKCUHOB SIBNSIETCA
cyxoxaposas obpaboTka. 97O camblil NMPOCTON Cnocob penuporeHnsaumu
CTEKMNAHHOA NOCyAbl W METanNM4eckoro WHCTpyMeHTa. OhMdEeKTUBHOCTb
06paboTKn HanpsMyl0 3aBUCUT OT BpeMeHn 06paboTku U TemnepaTypsl.
Hopmon cuntaetcs Harpes go 240-250 °C He meHee 30 muH. TemnepaTtypa
Hwke 175 °C MOXeT okasartbCs Hea((PEKTUBHOW, U BPEMS SKCMO3UUUN YXKe
He OydeT MMETb HUKAKoro 3HaueHus [1].

OHOOTOKCUHBI He paspywarTcs BO BPeMsi OObIYHOrO UMKMa aBToKna-
BMpOBaHMs [1, 2], XOTs aBTOKNAaBMpPOBaHWE NPOQONXUTENBHOE BpeEMS B
LENOYHON WNM KUCNOW Cpede Unu B NPUCYTCTBMM MEpekncn BOOopoaa CnocobHo
3HAYUTENBHO CHU3UTb KOHLUEHTPauMIo 3HOOTOKCUHA [1].

Xopowunm cnocoboM YCTpPaHEeHUS IHAOTOKCUMHOB SIBNAETCA ynbTpa-
(unbTpaumsa, OfHAKO HeobxoaMMO MNOMHWUTL, 4YTO Monekynbl JIMC moryT
06pas30oBbIBaTh PasnuyHbie arperaTbl U CTPYKTYpPbI, MPUPOAA KOTOPbIX 3aBUCUT
OT Xapakrtepa pactsopa, B KOTOPOM OHW HaxogsTcs. B npuCyTCTBMM MOHOB
Mg?* n Ca?* JINC ob6pa3sytoT QOBONLHO KPynHbie arperartbl guameTpom Gonee
0,1 mMxM. Takue kpynHble arperartbi, XOTS W NPOXOAAT 4epe3 uUNLTp C
pasmepom nop 0,22 MKM, HO 3aepXuBaroTcs Ha PunbTpe C pasMepom nop
0,025 MKM. '

OpHako, ecnu gByxBaneHTHble WOHbI yOanMTb M3 pacTeopa Kakum-nubo
Komnnekcoobpasyownm areHtom, Hanpumep ITA, arperatsl paspywarorcs
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BHAOTOKCHHBI rpaMoTpuLaTesnbHbiX 6aKTepusi — cBOACTBA, METOAbl TECTUPOBAaHUS

n B Takom pacteope NMNC npucyTcTByeT B BUAE MENKWUX YacTuu. B oTaenbHbix
cnyyasx JINC MoxeT npucyTCcTBOBaTb B BUAE MeENKux cybbepnHuy ¢ M.m.
okono 20000, kotopble MOryT ObITb yaaneHsl yneTpadunsTpauvein 4depes
GuNLTP C HOMUWHaNbLHLIM Npegenom pasgeneduns no M.m. 10 000 [3]. B 6onb-
wuHcTtBe cnydvaes JIMC npucyTcTByeT B BUAE KPYMHbIX arperatos, KOTOPble
3a1epXuBarTcs Ha GuUNsTpe C HOMUHaNLHLIM Npepenom pasaenexdus 100 000.
Takum 06pasom, ¢ NOMOLWbIO ynbTpadunbTpaUMn MOXHO YCMEWHO O4unaTh
HW3KOMOMNEKYNApHble pacTBoOpbl 6€3 NoTepb akTUBHOMO BeELECTBA.

Hanbonee s(hheKTMBHbIM CMOCO60M AenuporeHM3aumnm Boabl N0 NPeXHeMy
SABNSETCS guCTUNNAUMS. Tak xXxe Oo4eHb a(@dekTuBHA O4MCTKA BOAblI NyTEM
obpaTHoro ocmoca. ObpatHoocMmoTMYeckass mMembpaHa C pasmepoMm nop
10 A jaeT NpaKkTUYECKN NOMHYI0 FrapaHTUIO OYUCTKN OT SHOOTOKCUHOB, KOTOPbIE
He CNOCOGHbI NPOWTKU 4epea ee nopbl. MIMEHHO noaToMy 0BpaTHbI OCMOC
Hapsgy ¢ guctunnaumen npuHat USP kak cpepcTBo nony4veHus Bopbl Ans
NHBbEKLWAA.

Kpome nepeuuncneHHbix cnocoboB Ans MHaKTMBauuy SHOOTOKCUHOB MOXET
6bITb  UCNONbL30BAHO rUMAPONUTUYECKOE pa3snoxeHwe monekynbl JINC npu
HarpesaHuu B WENOYHOW UNU KWUCNOW cpepe unu 06paboTKON Nepeknuchio
Bogopopa. OdeKTUBHOCTL paspylleHnst NPSMO 3aBUCUT OT KOHUeHTpauuu,
TeMnepaTypbl U BPEMEHMU.

HakoHeL, 3HAOTOKCUHBLI MOTYT ancopbupoBaTLCS pa3HbIMU BELeCTBAMMU,
HanpuMep akTUBWPOBAHHLIM Yyrnem wnu anudaTuyeckumu nonumepamu —
NONUaTUNEHOM, nonunponuneHom [4]. '

SHOOTOKCWHBI NPOSIBASAOT WWPOKUIA CNeKTP GMONOrM4eckoi akTuBHOCTY.
[Tonapas B KPOBb CO CTEPWNLHBIMU, HO HE anMpPOreHHbLIMKU NeKapcTBamMMy,
9HAOTOKCUHbI BbI3bIBAIOT NIMXOPAAOYHbIA NPUCTYN — NUPOreHHYI0 peakuwio.
CnocobHOCTb 3HAOTOKCUHOB BbI3biBaTh MOBbIWEHWE TemnepaTypbl Tena —
nepsoe W3 3aperucTpupoBaHHbiX W Hauwbonee HarnsigHoe W3 CBOWCTB
3HOOTOKCWMHOB. Ha caMOM fiene OHW NPUBOAST K CEPbe3HbIM GUOXMMUYECKUM
coBuram, BNNOTh [0 NEeTanbHOro UCXoAa B CRyYasX BbICOKUX KOHUEHTpaUMii.

Bbicokas yCTOWYMBOCTb 3HOOTOKCMHOB, WX BbiCOKas ©uonornyeckas
aKTUBHOCTb, 60NbLIas BEPOSTHOCTb UX NPUCYTCTBUS B FOTOBbLIX WHLEKLMOHHbIX
nekapcTBeHHbIX hopMax u3-3a BeCbMa BO3MOXHOro nonapaHus 6akrepuii ¢
CblpbeM, BOAOW, NMB0 M3 BO3AyXa, a Takxe -Teé Cepbe3Hble NOCNefacTBuS,
KOTOpble BbI3bIBATCA nonagaHueM 3SHOOTOKCUMHOB B KPOBb, AenakoT
HeobXoMMbIM 06A3aTeNbHbIA KOHTPOMb NPUCYTCTBUA SHAOTOKCUMHOB B FOTOBOM
neKkapcTBEHHOM npenapare. ) .

[MmaBHbIM cnoco60oM OnpeaeneHns NMUPOreHHOCTU aonroe Bpemst 6bin
TECT Ha Kponukax. B aTom Tecte uccnenyetcs peakuusi KponvkoB Ha BBedeHue
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asa 1

MM B KPOBb MCNbLITYeMOro pactsopa. [loBblweHWe Temnepartypbl Tena
)XMBOTHOIO BbIWe [OMNYCTUMOW HOPMbl YKa3blBAET HA Hanuuue NUPOreHHbIX
npumecen. ITOT TecT 6bin Brnepsbie y3akoHeH @Papmakoneein CUWA Xl
usganma B 1942 r. 3toMy B Hemanoi crteneHu cnocobCTBoBana BbICOKAS
NOTPeBHOCTb B WMHBLEKUMOHHBLIX NEeKapcTBax, B TOM 4WCNE B WHEMY3NOHHbIX
pacTeopax BO BpeMs BOWHbI.

TemnepaTtypHylo peakumio, CXOOHYI C peakuuen Henoseka, NUPOreHsbl
BbI3bIBAIOT W Yy 06e3bsiH, nowapew, cobak, Kowek, Kpbic u Mblwen. OgHako
TemnepaTypHas peakumsi y KpbIC, MOPCKNX CBUHOK, MbIlEn HeperynsipHas v
Henpeackasyemasi, Y4To fgenaeTr ux HEenpurogHbIMM Ans aHanuaa.

Haunbonee nogxopswummn KaHaMgaTamMu Ha Ponb TECT-XUBOTHBLIX OKa3anuch
Kponuku n cobaku. Y KpPONMKOB MexaHusMm Tepmoperynsiumm 6onee rubkui
MU OHW MOryT faBaTb NOXHOMOMOXMWTENbHLIE pe3ynbTaTbl. Takum o06pasom,
oTpuuaTenbHbIA pe3ynbTaTt — OTCYTCTBME NUPOreHOB B Crly4ae KpPONWUKOB —
bonee HapgexeH, 4em nonoxuTteneHbin. Y cobak xe 6onee crabunbHas
TEPMOPEryNAUMS, HO OHU MEHEE YyBCTBUTENbHbI K MUPOreHam, Yem KPOMUKW.
3aTo nonoxutensHasa peakuus y cobak 6onee yetkas, C SpKO BblPpa>KEHHbIMU
No6OYHbIMU ABAEHUAMU. DTO O3HAYAET, YTO MONOXMWTENbHbLIV pe3ynbTaT ans
cobak 6Gonee HapexeH, 4eM OTpuuUATENbHbIR. Takum 06pasoMm, KPONUKK
okasanucb 6onee nNOOXOAsiUMMM XMBOTHBIMU ONSA TECTa, yKasblBalwero Ha
OTCYTCTBME NMUPOreHOB, COBAKW Xe ny4iwe NogxoasaT Ans TecTta, ykasblBaowero
Ha Hanu4ne nuporeHos [5].

Kponvkn okasanucCb OYeHb yoadHbiM BbIGOPOM, XOTS Bbl MO TOMY, 4TO
3a 50 net cywecTBoBaHUA TeCT He npeTeprnen Cepbe3HbiX U3MEHEHWUN.

OnHako cpaBHUTENbHO HeQaBHO NOSBWNCH TeCT, CnOCOBHbLIN peruc-
TpUpoBaTh Hanu4yuve 3HAOTOKCMHOB. Peuyb upetr o JIAJl-tecte wnu Limulus
TecTe, NpeacTaBnsaoWem cobon peakuumto in vitro mexpgy 3aHOOTOKCUHaMK U
J1AJ-peareHTOM. B OTnu4me OT TecTa Ha KpPOnuKax, B AAHHOM Cny4yae pedyb
MaeT He O NUporeHax BoobLWe, a UMEHHO 06 SHOOTOKCUMHAX rpamoTpulaTeNbHbIX
OaxkTtepuin. UMEHHO C 3HOOTOKCUHAMW, U TONBLKO C HUMWU, cnocobeH
cneunduyeckn pearmposaTb nu3ar ameboumtoB Limulus (JTAfl-peareHT).
Bnepsble 3T0T TecT 6bin BkMoyew B dapmakoneto CLUA XX uspaHus B
1985 r. n nonyuun Hassanve “Onpepenexve 6akTepyanbHbIX SHOOTOKCUHOB”.
MonpobHOMY OMMCaHWKD 3TOrO0 NEPCNEeKTUBHOMO MeToaa W MOCBSIWEHbI
ocTanbHbie 4acTu 3Toro ob3opa. ’



OHAOTOKCHUHBI rpaMoTpHLaTeNbHbIX 6amepm? — CBOKMCTBA, METoAb! TecTrHpoBaHna
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2. NAN-TECT,
NcTorss BOSHUKHOBEHUSA
U METOAbI MOJIYHEHUSA NNANT-PEAKTUBA

Hauanom paspabotkm Tecta MOXHO cuyuTtaTe paboty ®.b.baHra [1], B
KOTOpPOW OH onybnukoBan pesynbTaTbl UCCNEQOBaHUIA peakuun Me4exBOCTOB
Limuius polyphemus Ha BBegeHue UM B KpOBb MoOpckux HakTtepun. locne
BBeOeHusa 6aktepuin OGO0MbWWHCTBO >XUBOTHbLIX nornéano OT O6WUPHOro
BHYTPUCOCYANUCTOrO CBEPThIBAHUA KPOBU. Takoe CBEPTbIBAHUE BbI3blBANU HE
TONbLKO XUBblE BakTepun, HO U UX “TepMOCTabunbHbIN IKCTPaKT' — ybuTbie
Kunsyenmem baktepun. ViccnegosaHunsa atoro peHomeHa Obinn NPOQOIHKEHb!
®.b. baHrom 4yepes 8 netr coBmectHO C [Ix. JleBuHbim. B 1962 rogy OHm
onybnukoBanu cTaTtby, KOTOpble NO npaBy cuuTarTcs ocHosown J1AJl-tecTa
[2, 3]. B atux paborax aBTOpbl yKasbiBanu, HTO peakuuid CBepTbiBaHMSA
BbI3bIBAET SHOOTOKCWMH rpamMoTpuuaTenbHbix 6akTepuit, B OTCYTCTBUM
9HOOTOKCMHA CBEPTbIBAHUS HE NpoucxoaunT. [ns nHuuMaumm peakuun Hy>XHbl
MUHMManbHbIE Konu4yecTsa 3HOOTOKCMHA. OT KOHUEHTpauuMu 3HOOTOKCWMHA
3aBUCUT CKOPOCTb peakuun. KunHeTnka peakuuy npegnonaraer Hanuudue
Kackaga QepmeHToB, nocnegoBaTenbHas akTuBauMs KOTOPbIX NepesoaunT
pacTBOPUMbIA CMNOCOGHLIA CBepTbIBATbCA 6€NOK B HEpPaCTBOPWUMLIA Trenb.
Peakuus cBepTtbiBaHns B 06WMX 4epTax HANOMUHAET CBEPTLIBAHWE KPOBW Y
MIeKonuTalowWwmx, HO (B OTAMYME OT MOCNEHWX) Y MeYexsocTa B CBEPTbIBAHUN
He NMPUHUMAIOT y4acTus 6enkn nnasmbl KPOBM, & Y4HacTBYIOT TONbKO 6enku,
Haxofswmecs B Knetkax kpoeu — amebouutax [2, 3]. bnaropaps atomy
peakuunsi rennpoBaHnsa KpoBW Nop AOENCTBMEM SHOOTOKCMHA NErko MOXeT
6bITb BOCNpoM3BedeHa in vitro. [Onsa storo amebounTtbl HAgQO OTAENWUTL OT
nnasmbl U nNM3npoBatb. Bbicokas 4yBCTBUTENBHOCTL M CreunPU4HOCTL K
3HOOTOKCMHAM rpamMoTpuuartensHbix OakTepui genaet nusat amebounToB
HafeXHbIM CpPECcTBOM WX ObHapyxeHus [4].
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MeuexBoCTbl — ppeBHelwune MOpCKue *uBoTHble. CoBpemMeHHble
MEYEXBOCTbl Mano OTNNYAKOTCS OT XMUBOTHbLIX, YbW OTNEYaTKN OBHapyXuBalT
B otnoxenuax lOpckoro n Tpuacckoro nepwopos. B coBpemenHOn (ayHe
U3BECTHO 4 cOoxpaHuBWIMXCS Buga medexsoctoB. Bug Limulus polyphemus
BCcTpeyaetcs y Geperos CesepHo u LleHTpanbHon Amepuku. Tpu Bupa:
Tachypleus tridentatus, Tachypleus gigas u Carcinoscorpius rotundicauda
XuByT y 6eperos oro-socto4Hon Asuu. Tachypleus gigas n Carcinoscorpius
rotundicauda BcTpeyatoTcst B BeHranbckomM 3anuee, y OCTPOBOB VHOoOHE3uu
u y 6epero bopHeo, roe nx apeansl nepekpbiBalTcs apeanom Tachypleus
tridentatus. 3TtoT Bup pacnpocTpaHeH OT ‘OUANNNUHCKMX OCTPOBOB BROMb
6eperos BbetHama u Kutas po tora AnoHuu [5].

KpoBb, TO4Hee remonum@a, Me4exBOCTOB UMEET ronybyio OKpacky,
KOTOpYIO eil npuaaeT MNUrMEHT reMOLMAaHUH, BbINONHSAIWMA KUCNOPOQO-
TPaHCMNOPTHYIO (hyHKUMIO. B KpOBWM COQEPXMUTCS TONBKO OAMH TUM KNETOK —
amebouuTbl UNK rpaHynsapHele remounTbl [6]. CBEpTbIBAHNE KPOBW NPOUCXOQUT
B [iBa JTana: NepBbii — CNUMNAHWe WNU arrmiTUHAUMS KNeToK; BTOPOR —
renupoBaHue remonumoeb! [7, 8]. ArrnioTuHaUMs NpoOMCXOQMT CMOHTAHHO 3a
16-20 C, n B OTCYTCTBUE WMHIMOMTOPOB MO mucTeyeHun 5 mMuH Gonee 98 %
KNeToK arrmiTuHupoBaHbl (7, 8]. Ha nepeBom 3stane npoucxoauT paspyleHue
KNEeToK ¥ BbicBOBOXAEHWE B NNasMy pasnuyHbiX KOMMOHEHTOB KOarynsuMoHHOW
cucTeMbl — CnocobHOro ceepThbiBaTbCa Benka (koarynoreHa) u epmMeHTOB
[3, 4]. Nocne 3atoro npoucxoguT CBEPTbiBAHWE KPOBW, B pesynbTare 4ero
obpasyertcs renb. Bpemsi renupoeaHuns, uamepsemoe no NepsoMy MosBNEHUIO
rensi, koneénercs or 24 go 55 c¢ (7). Ons aktmueaumm npouecca Koarynsiumu
TpebyloTCs MUHUManbHble KONMUYECTBA SHOOTOKCUMHOB rpamMoTpuuaTenbHbIX
6aktepuit. B OTCYTCTBUM SHOOTOKCMHOB Koarynsuuv He npoucxogut [2].
[Mnasma kpoBu MeYexBOCTOB He CrnOocObHa CBEepTbIBATLCSH, TaK Kak OHa He
copepxXuT haktopos koarynsuuv [4, 5, 9).

Hano oTMeTuTh, YTO NOTeHUManbHas LEHHOCTb peakuun ctana NoHATHOW
noyTu cpasy. [lecTBuTenbHO, CUCTEMA reMocTasa Me4exsocToB (6narogaps
CBOE OPEeBHOCTM U HEKOTOPOW MPUMWMTMBHOCTM YCTPOCTBA) npeacraBnsaer
Ccob0W YHUKanNbHY0 BUONOrMYECKY0 CUCTEMY, COYETaIoLWY0 B cebe BbICOKYIO
YYBCTBUTENLHOCTL K HAKTEpMaM 1 UX TOKCMHaM C nNpoctoTor. O4eHb BaXHbIM
0Kasanocb TO, YTO BCE KOMMOHEHTbl 3TON CUCTEMbI NTOKANM30BaHbl B OQHOM
€OVMHCTBEHHOM Tune KNeToK Kposw. [103TOMy BbineneHne 3TOl CUCTEMBI
CBEPTLIBAHNA TEOPETUHECKM CBOAUTCA K 3NEeMEHTapHEWWUM Onepaumnsam.
OpHako nogbop nopxomawero aHTUKoarynsHTa, NPensaTCTBYIOWEro CnmnaHunio
amebouUMTOB Mpu OTAENEeHWM MX OT MfasMpl, OKasancsi HEMPOCTOW 3apjade.
leno B TOoM, 4TO MeTogbl cbopa W paspeneHus KpoBW, NpUEMnemsbie Ans
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MIIEKONUTAKOWMNX — WUCNONb30BaHWE renapuHa, yaaneHue WOHOB Kanbuus,
oxnaxpeHue SABNAKOTCH COBEPWEHHO Hea(dEeKTUBHbIMA B NPUMEHEHUM K
mMeydexsocTam [10]. B KoHUe KOHUOB NOAXOQAWMin aHTUKOArynaHT 6bin HanaeH,
UM oKasancs UHrmbutop cynbrugpunbHbix rpynn — N-stunmaneunmug [11],
BO3MOXHO, Cynb(ruapunbHble rpynnbl NPUHAMAIOT KakKoe-TO yvacTue B
npouecce arrnotuHaumm ameboumTtoB. Tak unu uHade N-atunmanenmug
(HOM) okazancs aHEeKTUBHbLIM aAHTUKOArynsaHTOM W B fanbHenwem ans
cbopa KpOBM MEYEeXBOCTOB CTanu WCNOMb30BaTb B OCHOBHOM €ro.
MpUYnHLI BLICOKOW 4YyBCTBUTENBHOCTM W CNeundUyYHOCTM peakuuu
renupoBaHus, KOTOpas BbI3bIBAETCA TONbKO 3HAOTOKCMHAMW rpamoTtpuua-
TenbHbIX HaKTEPUN, SBNSETCS NPEOMETOM CEPLE3HbIX UCCNENOBAHUN U HAY4HbIX
cnopos. OOHaKO HECMOTPS HA MHTEHCUBHOE M3y4eHUEe CUCTEMbI KOoarynsauum
MeuyexBOCTOB, Bbi3BaHHOE WWPOKUM pacnpocTpaHenunem JlAJl-TecTa,
OKOHYaTenbHoe OBbACHEHUE 3TON BbICOKON YYBCTRUTENBLHOCTU €LLEe He HanpoeHo.
CuuTaerca, 4To ara peakums SBNAETCA APEBHUM W Hanbonee NPUMUTUBHBLIM
MEXaHW3MOM 3alunTbl XXMBOTHbLIX OT NOBPEXAEHWUIA N BTOPXEHUSA NATOrEHHbIX
6akTepuit. MpUMUTUBHOCTL U MPOCTOTA 3TOW CUCTEMbI OBBLACHSETCS APEBHOCTbLIO
3TOr0 BMAa@ >KMBOTHbIX, KOTOpblE MPAKTUYECKU HEe WU3MEeHANUCb nocnegHue
250-300 mnH net. HekoTOpble y4eHble CHWTAKOT 3Ty CUCTEMY Koarynsumm
npoobpa3omM CUCTEM CBEpTbIBaHUSA Opyrux, 6onee Monodbix B 3BOMIOLUMOHHOM
OTHOLUEHMMN XMBOTHBIX, TAKNX, HaNpumep, Kak mnexkonurawowme, y KoTopbIX
cuctemMa CBepTbiBAHMA BKNKOYAET MHOXECTBO (DAaKkTOpOB He TOMbKO
TpoMbBOUNTapHbLIX, HO W MNa3MeHHbiXx. Y Me4yexsOoCTOB BCe (DakTopb!
CBEpTbIBAHNS COCpefoToYeHbl B ameboumTtax. Kpome Toro, amebounTsl MOryT
nposenaTb u 6akTepuumaHylo akTUBHOCTL [4, 6]. WcknouuTenbHas xe
4YyBCTBUTENBHOCTb K SHOOTOKCMHAM CBsi3aHa C BbICOKOW KOHUEHTpauvewn
rpamoTpuuatentHbix 6akTepun B MOPCKOW Boge, OCOBEHHO B MPUOOHHOM ee
cnoe — cpefe obutaHms medexsoctoB. OTmevaercs, Hanpumep, 410 B 1 Mn
MOPCKOW BOAbl nx comgepxuTtca 6onee 1 mMnH, a B 1 r necka npubpexHon
30Hbl — okono 1 mnpg [12]. MNMosTtomy nob6oe noBpexaeHwe NoKpoBOB Tena
NPUBOAMT K KOHTaKTy KNETOK KpPOoBWM C HakTepusiMu, KOTOpbie W 3anyckawT
peakunto csepTbiBaHns. OO6pa3oBaBWMIACA CryCTOK KpOBW NpensTtcTByeT
pancHeWwWen ee notepe, 3akynopuBaeT MECTO MOBPEXOEHWUS, a rMnaBHoE,
nmmobununayer 6axktepuu, npenoxpaHsas Takum o6pasoM XKUBOTHOE OT
3apaxenus [4, 6, 12]. Takum obpas3om, cuctema koarynsaumm medexsocTa
npencrasnseT co60i NpUMeEpP 3alMTHOrO MexaHn3mMa APEBHUX XWBOTHbLIX OT
BTOPXEHWS NaTOreHHbIX [ HUX MUKPOOpraHnMamoB. W xota aTa cuctema
NPUMUTUBHEE aHanornyHbix cuctem bonee MONOQbIX FPYNM XWBOTHbLIX, OHA
UCNPaBHO CAYXWUT MeYyexBoCTaM Ha NpPoTsxeHuu nocnegHux 250 MnH nerT.
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MHTepecHO, 4TO No4YTM cpas3y nocne OTKPbITUS U OMUCaHWUs peakuuu
CWUCTEMbI CBEpTbLIBAHUS MEYEXBOCTOB HA 3HOOTOKCUH Havanucb BMNONHEe
€CTECTBEHHbIE NOWUCKK anbTePHATMBHLIX U, BO3MOXHO, 6onee 4yBCTBUTENbLHbIX
UCTOYHMKOB PEeaKUUOHHbLIX CUCTEM, CNOCOBHbLIX 3hdeKTMBHO pearMpoBaTtb C
aHpoTokcuHoM. WccneposaHus kpaboB, pakoB M OMapoB, KOTOPbIX TPYAHO
[Qaxe HasBaTb POACTBEHHUKAMW MEYeXBOCTOB, HUYero obHapexusarowero
He pann. OTMevanocb, 4TO HECMOTPS Ha HEKOTOpoe CXOACTBO OTBeTa
pakoo6pa3sHbiX HA BBEAEHWEe 3HOOTOKCHMHA, TAKOW HAAEeXHON U HyBCTBUTENbHOW
CUCTEeMbI KaK y Me4exBOoCTOB, NO BCEN BEPOSATHOCTM, NONYyYWUTb HE yAacTCs
B OCHOBHOM W3-32 TEXHWYECKUX CMOXHOCTEN BbiaeneHus (akTopoB CBEPTbI-
BaHWUA, CpPean KOTOPbIX €CTb, BEPOSITHO, U GakTopbl Nnasmsbl. Bce-takn paku
ylwnu paneko B CBOEM 3BOMIOUMOHHOM PassBuUTUK OT Me4exsocToB [6].

EcTb eule n camble 6nu3kue pPOACTBEHHUKM MEYEXBOCTOB — Mayku “
CKOPNMOHLI. OOHAKO Y HWX Mano KpoBW, K TOMY Xe, ECfin BEPHO yTBEPXAEHME,
4YTO Takas YyBCTBWUTENbHOCTb MEYEXBOCTOB K 3HOOTOKCMHAM CBfidaHa C
YCNOBUAMM XU3HW, TO CKOPNUOHbLI B 3Ty CXEMY MNOXO BNWUCLIBAIOTCH, TaK
KaKk B BO3[yXe 3HA4YUTENbLHO MeHblue 6akTepuil, 4emM B MOPCKON BoOpge.

K Havany 70-x ropoB 6binu OTpaboTaHbl MeToAbl NOnyyYeHus nusata
ameboumnToB 1 cnocobbl NpoBEAEHUA TecTa ans 0bHapyXeHWs 3HAOTOKCUHA.
Torpna HamMbonblWiA MHTEpPeC npeacTasnsna BO3MOXHOCTb npumeHenns J1AS-
Tecta B KMUHWYECKON NPakTuKe AnA QMarHOCTUKK 3aboneBaHui, Bbi3BaHHbIX
natoreHHbIMn 6GakTepusimn, cpeau KOTOpbiXx 6GonblIOe 4UCNO rpamoTpu-
uatenbHbix. Heckonbko no3xe o0603HA4YUNOCL Apyroe HanpasneHue
ncnonb3osanusa J1AJl-tecta, crtaBwee BNOCNEACTBMUM NPUOPUTETHLIM —
npuMeHeHne TecTta AN NPOBEPKW Ha NUPOreHHOCTb NeKapCTBEHHbIX
npenapartoB. BoamoxHOCTb ucnonb3osanusa J1AJl-Tecta kak ansTepHaTuBbl
TECTYy HA KpOnMMkax CTUMynupoBana panbHehllee u3y4eHue MexaHuama
peakuuu, yCnoBuil ee NpOTEKaHus, a TakXe pasBuUTUE METOLOB NONy4EeHWUs
Bonee cTabunbHOMO U YyBCTBUTENBLHOMO NnM3aTta. C koHua 70-x rogos HaA4anochb
NPOMBIWNEHHOE NPOM3BOACTBO Npenaparta ans onpegeneHus NMporeHHoCTU
in vitro. '

MpombiwneHHbin Boinyck JTAM-peaktnBa Havanca B CLA ¢ koHua 70-x
ronos. NMNepsoi dWMPMOIA, OCBOMBILEN €ro BbINyCK U NpPOM3BOACTBO Habopos
ansa onpepeneHus nuporeHHocTw, ctana Associates of Cape Cod Inc. Bckope
8 CWA nosasunuce n gpyrme npoussogutenu JTAJl-peaktusa, Bbinyckaiwume
ero nog pasHbiIMM KOMMEpPYeCKMMW Ha3BaHWAMM, B pasHbix Habopax v ans
pasHbix uUenen. B HacTosiwee Bpemss npenapartbl Ans onpepeneHus
NMMPOreHHOCTM BbiNnyckawTca He Tonbko B CLUA, roe ogwuumanbHO
3apeructpuposaHo okono 10 ¢upm-npoussoputeneit J1AJl-peaktnea, HO U B
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fAinoHun, Kutae. Bbinyckaemble npenaparbl OTNMHAOTCA NO YyBCTBUTENLHOCTU
(cospaHbl npenapatbl ¢ 4YyBCcTBUTENLHOCTHIO 0,01 3.ed./mMn), HasHaYeHMIo
(cywecTBYIOT nNpenapaTts!, CneunanbHo NpeaHas3HayeHHble Ons onpeneneHns
3HOOTOKCWHOB B Kposu). bonbwas 4acTe Bbinyckaembix J1Al-peaktusos
npegHasHa4eHa ans aHanv3a METOAOM renb-TpomMb TecTa, HO CO3aaHbl TaKkxe
peakTWBbl ONA MNPOBEOEHUS MUCMNbITAHUS XPOMOTE€HHbIM METOAOM W ans
NPOBENEHUs pasnuuHbIX Moavugukaumnin Typbuaommerpuyeckoro meroga. Cpok
rogHOCTN pa3nWyYHbIX NpenapaToB OT 2 OO0 5 net. TexHOonorus nony4exHus
NATl-peaktuea B 06WMX 4epTtax NOBTOPAET NpeanoxeHHyw ewe 20 ner
Hasap metoauky [2, 3, 4]. Obwas cxema ero nonyyeHus npepcrasneHa Ha
puc. 1.

C6op kpoBM B pacTBOp aHTMKoarynsHra I

A 4

OtneneHve ameGounToB OT NNasmbl LEHTPUGYrMpPOBaHUEM I

A 4

OTMbiBaHue amebountos I

A 4

NuanposaHue amebouutos I

4

Ounctka nusarta I

A 4

loBbiwexne HyBCTBUTENbHOCTU Nusarta I

A 4

Cy6numaumoHHasa cywka I

Puc. 1. O6iwas cxema nonysexuns J1AJl-peaktusa

[aHHbI 0630p HE CTaBUT CBOEW LENbI0 PACCMOTPEHUE TEXHOMOrMHECKUX
nonpoBbHOCTEN MOry4YeHUs npenapara, NO3TOMYy HWXe B 0BWuX YepTax onucaHsb!
TONMbKO OCHOBHble cTaguum ero nony4denus. [Monyvenue J1AJl-peakTusa
CKfaabIBaeTca u3 otaereHns amebouMToB OT NNasMbl KPOBU U NOCNEnyowero
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UX paspylwenuns (MM3nmpoBaHns), NPUBOASILErO K BbICBOOOXAEHMIO 6enKoBOro
cogepxumoro (koarynoreHa, ¢epmentos). Metogbl cbopa KpoBW [OMKHbI
6biITb KaK MOXHO 6onee MArKMMU W, MO BO3MOXHOCTW, nNpepoTBpawaTth
npexneBpeMEHHOE paspyweHne amebounuToB U BbIXOA WX COOEPXWUMOro B
nnasmy, 4To6bl He CHU3UTbL OBWMIA Bbixod peakTuBa. Heo6xogMmMo OTMETUTL
Takxe, 4Tto ata pabora Tpebyer cTpororo cobniopeHus mep acentuku. Bce
o6opynoBaHue U pacTBOpbl QOMKHbI 6bITb CTEPUNbHBLI U anuporeHHbl. Kposb
fepeTcs nNpsSMO M3 cepaua >KMBOTHOTO BBEAEHMEM B HEro urnbl 60nbWworo
prMametpa U cobupaeTcst B CUNMKOHUPOBAHHbIE WNPULbI AW KONBbI, B KOTOPbIX
yXe Haxogutcs aHTtukoarynaHt [3, 7, 13]. Kak npaBuno ato pacteop
N-atunmaneumupa B8 Tpuc 6ydepe, pH pacteopa 7,2=7,4. Kpome HIM
cevac NPUMEHSIOTCA W APYrue aHTUKoarynsHTbl, Hanpumep pacTeBop
TeobpoMuHa unu kKodevHa. AHTUKOArynsHT ROnXeH ObiTb NOJOrper Ao
Temnepatyps! 40 °C. CooTHOWeHWe KpoBK K aHtukoarynsHta 1:1 [4, 9, 11, 13].
EnvHoBpemMeHHO B3sTbi 06beM KpoBu coctasnseTr 50—200 mn B 3aBMCUMOCTU
OT Macchl XnBoTHOro. OgHOKpaTHO MOXHO 6patb no 30 % obbema KpoBw.
Y MeuexBocTa 06bEM UMPKYNUPYIOWEN KPOBM BOCCTaHaBnuBaeTcs 3a
3-7 nHel. Ho pna BoccTaHOBEHUs 4ucna ameboumToB Tpebyerca Gonbuwee
BpemMs — 3-4 mec. Takum 06pa3om, y Me4exsOCTOB, COfAepXaluxcs B
akBapuyme, MOXHO 6paTb KpoBb A0 Tpex pa3 B rog. O6bI4HO Xe meue-
XBOCTbl — AOHOPbLI. VX BbiNnaBAuBaildT B MOPe M NOCNe B3STUS KPOBU WX
BbinyckatT obpaTtHo. CuuTaercs, 4YTO Takas onepauus He NPUHOCUT Bpeaa
XWBOTHbIM, HO BMECTE C TEM WM3BECTHO, 4TO 3abop KPOBW OAMH pas B rof
yBENU4YMBaET eCTeCTBEHHY cMepTHOCTb Ha 10 %. CobpaHHas kpoBb Cpasy
Xe UueHTpudyrupyetrcs gna otgeneHus ameboumTtoB OT nnasmbl. [onybas,
copepxatias remoumaHuH nnasma otbpachlBaeTcs, a 0cafok amebouuTos
OTMbIBAETCS OT aHTUKOArynsHra, nocne 4yero amebountbl Nuanpyrotcs. Metogel
NU3NPOBaHNS MPUMEHSIOTCA CaMble pasnuyHble: OCMOTUYECKUA NU3nc
QUCTUNNUPOBAHHOW BOAOW, NW3MPOBAHWE YNbTPasBYKOM, 3amMopaxuBaHue-—
pasmopaxusaHnue. [locne nuanpoBaHua @GparMeHTbl KNeToK ocaxparoT
ueHTpudyrnposaHnem. CynepHaTaHT npeacTaBnseT Co6oW Cbipon nusar
amebouunToB.

OTOT CbIpo NU3aT yKe MOXHO UCNONb30BaTh B KAYECTBE TeCT-peakTusa
ans obHapyXeHns 6akTepuanbHbiX SHAOTOKCMHOB. OfHAKO Cepbe3HbiM
HEeQoOCTaTKOM ABNSETCH 3HAuYuTenbHoe KonebaHue 4yBCTBUTENbHOCTM K
3HOOTOKCWMHAaM, CBA3aHHOE Kak C uHAuMBuAyanbHbIMW OCOBEHHOCTAMM
MEeYexBOCTOB, TaK W 3aBucsllee OT BpeMeHn roga. Kaxk npasuno, npenapar,
NPUrOTOBNEHHbIA U3 KPOBU, B3ATOW B 3UMHWE MECSHLbI, 3HAYUTENbHO yCTynaer
npenaparam, NpuUroTOBNEHHLIM NETOM. ITO pasnuune OObACHRIOT Hann4nem
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B8 KpoBM (ameboumnTax) MeyexsocTa eCTeCTBEHHOrO UHIrMbUTOpa CBEPTLIBAHUS,
KOHLEHTpauUMa KOTOPOro 3umon yeenuumBaetcsa [14]. 3TOT wHrnéutop
HeobXxoouMO yaanuTb, AN Yero WUCMONb3YITCH camble pasnuyHble METofbl,
cpedn KOTOPbIX 3KCTpakuuMa oOpraHuyeckum pactsoputenem (Hawbonee
o (PEeKTUBHLIM Npu3HaH XNopodopM), CMECLIO pacTBOpUTENEn, nyTeMm
naMeHeHns pH akcTpakTa, ¥ HakoHeu, nyTeM xpomarorpagmyeckoro oTaeneHus
uHrnbutopa ot nusarta. Kpome aTtoro ans noBblIWEHUS HYBCTBUTENLHOCTU K
9HOOTOKCMHAM B NW3aTt BBOAAT ABYXBaNeHTHbie KaTWoHbl: Ca?', Mn2*, Mg?.
Takas obpaboTka nO3BONSET YBENWYMTbL YYBCTBUTENbHOCTb Nu3ata 6onee
4yem B 100 pas [14]. Boobuwe roBops umeHHO 3ToT atan npouasogcTtea J1AN-
peakTusa Haubonee crnoxeH W pasHoobpaseH no MeToaukam, 4TO CBS3aHO
CO CTpemMneHuem Kaxpaon GupMbl-NpouM3BoAnTENs NONy4YnTL 6Honee
4yBCTBUTENbHLIN Npenapar U OOHOBPEMEHHO 3asBUTb CBOW COBGCTBEHHbLIN,
OTAUYHBIA OT KOHKYPEHTOB CROCO6 ero rnpoussopacTsa.

HakoHel, 3aKkmouuTenbHbIA 3Tan NpUroTOBNEHUs Nu3aTta BKNOYaeT ero
cybnuMaumoHHyio cylwky. 91a npoueaypa 3Ha4YuTenbHO YBENU4YMBaeT ero
CcTabunbHOCTL. BbICYWEHHbIA NN3AT MOXET XPaHWTLCS B 3anedartaHHbIX
pnakoHax npu temnepaType ot -18 °C go 4 °C B TeYEHWe HECKONbKUX neT.

B ctpanax, npovssoaswmx JAJ-peakTvs, OpraHn3oBaH rocyaapCcTBeHHbIN
KOHTpOnb ero kavectsa. Tak, B8 CWA Hapsop 3a npoussogutenamu J1AJ-
peaktuBa ocyuecTtsnsaetr Bureau of Biologics (BoB), Bxopsiiee 8 cocTtas
FDA, kyna ®upMmbl-npon3BoanTeny HanpasnailoT o06pasubl Kaxpon cepuu
npenapata. B BoB KOHTpoONUpyeTCsi aKkTUBHOCTb, COOEpXaHue Bnarn u
cTepunbHOCTb 06pasuos. pu COOTBETCTBUM OGHAPYXKEHHOW aKTUBHOCTH,
3asBNEHHOW Ha STUKETKE, AAeTCs paspelleHne Ha peannuaauuio STO cepun.
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3. MEXAHU3M PEAKLUM
FEUPOBAHUSA JINSATA AMEBOLIUTOB

3.1 lenupoBaHue nusara ameboyntoB
nopg pedcTBUEM IHQOTOKCUHOB
rp amorpuyarenbHbIX 6akTepui

Mo nocnepHWM npepncTaBneHusiM, B nusare amebounToB MEYexXBOCTOB
CopepXUTCA, NO KpanHen mepe, 5 GENKOBbIX KOMMOHEHTOB, CBSA3aHHbIX C
CUCTEMION Koarynsuunm. 3TO pacTBOPUMBLIA, CNOCOBHLIN CcBepThiBaTbCs 6enok
KoarynoreH v 3 cepuHoBble NpoTeasbl, NPeacTaBnaowme PEepMEHTHYIO CUCTEMY
n HaxoJawuecs B amebounTax B BuOe npepwectBeHHUKoB (daktopbl C u B,
a Takx-e npodepmeHT). [lenctene aHgoToKCuHa, aensoweroca JINC, npusoant
K akTBauuu 4yBCTBUTENBHOrO K Hemy daktopa C, 4TO B panbHenwem
npuBOAWUT K nocnegoBaTenbHOW akTtueaumu daktopa B n npodepmenTa;
aKTuBHIas (popmMa nocnegHero TpaHCOpMUPYyeT KoarynoreH B KoarynuH-
rens. Hlateim 6enkom, y4acTBylOWMM B Koarynsiuum, SBNSIeTCS HeaaBHO
OGHapy"xeHHbIn aHTu-JTMC-dakTop, 6noKUpyoWUin peakumio reneobpasoBaHus.
Kpome aTux KOMMOHEHTOB, B uuTONnNasme amebouuToB o6HapyxeH Genok,
HasBaHiHbIN HakTOPOM G; OH Takxe ABNAETCA NPefWwecTBEHHUKOM (PepmeHTa.
9107 ¢oakTop akTMBUpyetcs He JINC, a (1—3)-p-D-rniokaHoM, akTueHas ero
popma npueoauT K TpaHchopmaumn NpodhepMeHTa B aKTUBHbIA CBEPTLIBAOLWMIA
Pepme:HT, 4TO, B KOHEHHOM CHeTe, TakXe MPMBOAUT K 06pa3oBaHuio rens.

Takum obpasom, B nusate ameboUMTOB €CTb MO MEHblIeH mepe ABa
NyTV Kzoarynsuun: MHUUMMPYeMsbld aHROTOKCcMHOM (JTNC) u mHMUMUpyeMbIi
nonucaxapugamu (1—3)-p-D-rniokaHom; oba npnBoaaT K 06pas3oBaHUo rens.
Cxemaa B3anMopeicTBMS BblWENEPEUNCNEHHbIX (HAKTOPOB Koarynsuuu
npegcTaeneHa Ha pwuc. 2.
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SHAOTOKCUH

(15~ 1-D-rmokad

®daktop C /

®aktop C

®aktop G ®axtop G
®akTop B

®akTop B /

MpodepmeHT CeepThiBalowmn
pepment

Koarynorex
Koarynux-rens

Puc. 2. Cxema akTuBaumv CUCTEMBI KOAarynsiuMu mevexsocTa
noa nNevWcTemem 3HOOTOKCWHA W (1-3)-B-D-rniokana

B HacTOsiliemM paspene NPUMBOOWTCS XapakTepucTuka CBOWCTB MAEHTW-
(PMUMPOBAHHBIX K HAcTosWeMy BpemeHu (hakTOpOB CBEPTbIBAHUA, a TaKxe
goKasartenbcrea UX Mecta B CUCTeMe Koarynauuu. Heob6xoaumo OTMETUTS,
470 HonbWKHCTBO pabotT no BGuoxmmuu (HakTopoB CBEPTLIBAHUSA, OCOOEHHO
Kacarowmxcsa nepebix HakToOpoB Kackaga (CM. puc. 2), nposeneHbl ANOHCKUMY
uccnegosaTtensMm, KOTopble nenons3osany remonumay medvexsocta Tachypleus
tridentatus. CxopHble OaHHbie NONyYeHbl U ONA CUCTEMb! CBEPTbIBAHUS
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MexaHu3M peakuyumu renupoBaHus nu3ata ameboLUNTOB

meyexBocta Limulus polyphemus. Be3ycnoBHO, BO3MOXHbl HEKOTOpble
pasnuuus B CTPOEHUW W CBOWCTBAX 3TUX 6ENKOB Yy XUBOTHbIX Pa3HbiX
BMOOB, OQHAKO 3TW OTNU4YMA He 3aTparvBatoT obwen Cxembl Koarynsuuw.
CywecTtsyl0T pasnuyius M B HOMeHKnatype 3Tux 6enkoB. FAnoHCkue
ucecnepoBaTtenyt HasblBatoT NepBbI PakTop cuctemMbl koarynsuum T. tridentatus
takTopom C (aktuBHas ¢dopma C), BTOpon — chakTtopom B (akTuBHas
thopma B) [1-6]. CooTBeTCTBYOWME UM (DAKTOPbI CBEPTLIBAHUSA B CUCTEME
Koarynsaumu L. polyphemus HassaHbl npoteasa N 1 npoaktmsaTop (akTuBHas
topma — akTtmeatop) [7-8]. B paHHOM 0630pe, ¢ TeM 4TOGbI M36exaTb
nyTaHuubl, MCNONb3yeTCs TEPMUHONOIUSA, NpUHSTas AN MeyexsocTa
T. tridentatus. HassaHusa koarynoreH u npodepMeHT (akTuBHas gopma —

cBepTbiBalOWMN HepmMeHT) 06LWenpuHaTLI.

®daktop C (akTuBHas thopma — ®daktop C)

®akTop C BblpeneH u3 nuaara amebounToB Me4vexsocToB L. polyphemus
n T. tridentatus [1, 2, 5, 8]. OH npeactasnser cobon rAMKoOnpoTens C
monekynapHon maccon (MM) okono 123 000, cocToswMn w3 ABYX
nonunenTuaHbix uenen — tsxenon (MM 80 000) n nerkon (MM 43 000),
CBA3aHHbIX AUCYNbGUAHLIMA MOCTUKAMU. AMUHOKUCIOTHBIA aHanus gakTtopa
C nokasan, 4T0 Monekyna coctout u3 1027 aMUHOKUCNOTHBLIX OCTaTKoB [2].

AktnBaumsa daktopa C npoucxoguT npu WHKYBupoBaHuM ero c
9HOOTOKCUHOM, B OTCYTCTBMM 3HOOTOKCWMHA akTuBauuu He npoucxogut. MM
akTuBHoro ¢aktopa C u MM ero Tsaxenow uenu paBHbl aHaNOrMyHbIM
npeawecteeHHuka. OgHako nérkas uens akTuBHOro gaktopa C wumeer MM
MeHble Ha 9 000. Kpome Toro, obHapy>XeH HOBbI (hparMeHT — nonunenTug
¢ MM 8500. 310 nos3sonsieT NPEeanonoXutb, YTO BO BPEMS aKTuBauuu
NPONCXOAUT OrPaHUY4EHHbIN NPOTEONU3, U MOnNekyna akTMBHoro akropa C
COCTOMT W3 Tpex NnOnuMNenTUAHbIX uenen, CBA3aHHbIX AUCYNbOUAHbLIMU
mocTukamu (puc. 2). OpHako TOYHbLIA MexaHu3M akTusauuu caktopa C
ocTaeTcs HeBbISCHEeHHbIM. BoamoxHO thakTtop C cessbiBaercs ¢ JMNC, obpasys
BbICOKOMOMNEKYNAPHBLIA KoMnnekc [2].

EctectBeHHbIM cybeTpaTomM ansa daktopa C sensetcs daxktop B. dakTtop
C He aktuBupyeT npodepMEHT, He OEWCTBYEeT Ha KoarynoreH, OH He
aKTUBMpPYET pasnuyHble (akTOpbl KoarynauuM MNeKkonuTalowmx, Takue Kak
takTop IX, dakTop X, npoTpombuH, nentug C, NnpekannnkpeuH, He NpusoanT
K obpasoBaHuto GubpuH-rens u3 ¢ubpuHa. Bce 310 cBMAETENLCTBYET O
BbICOKOW cneungumyHocTn ¢aktopa C. lMogxooswmm WCKYCCTBEHHbLIM
XpOMOreHHbIM cybeTpatom ana daktopa C asnsercs TBEOK-Ban-Ipo-NMHA
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(TBOK-TpeT-6yTokcukap6onun; MHA — n-nutpoaHuaup) [2]. AKTUMBHOCTb
hepmeHTa NHrMOUPYETCS eCTeCTBEHHbIM UHMMOUTOPOM CEpPUHOBbLIX NPOTeas
nnasmbl — aHTUTPOMOBUHOM-III; MHMMOBUTOPOM OKasbIBaAETCA M AMU30NPONNM-
dropdoctar (ADD). BeHsamuanH 1 neynentuH B BbICOKUX KOHLEHTpaUMAX
TAKXe O0KasbiBalTCH WHrubutopamun. 910 xapaktepusyer ¢aktop C Kkak
cepuHoBylo npoteasdy. Ad®d — 4yBCTBUTENbHDBIA AKTUBHBIN LIGHTP fIOKaNM3oBaH
B nerkoit uenn (MM 34 000) daktopa C [2-8]

daktop B (akTvBHas copma — daktop B)

®akTop B, akTMBUpYOWMUN NPOMEPMEHT, Obin BrNepebie BbideneH wu3
nusata amebouutos T.tridentatus B 1980 r. [6]. B 1982 r. Hakamypa u
NeBuH [7] BbipeNWNM aHanoruyHbln GaxkTop ©“3 nusara amebdounTos
L. polyphemus. ®axktop B nmeer MM okono 64000 u coctout w3 pAByx
NoNUNenTUOHbIX Uenen, CBA3aHHbIX APYr C APYroM OOHWM WNW HECKONbKUMMU
OMcynbMOUOHLIMKM MOCTUKamu (cM. puc. 3) [1].

®dakTop B He SBNAETCS YyBCTBUTENbHLIM K SHOOTOKCUHY, OH aKTUBMPYeTCs
taktopom C [2, 5, 8]. AKTUBHBIA hakTop B COCTOMT U3 ABYX NONUMENTUAHLIX
uenew, cBsA3aHHbLIX AUCynbduaHbIMKM MoCTUkamm [5]). ®akTop B nepesogut
npoepMeHT B aKTUBHbIA CBEpPTbIBAIOWMNA (PepMeHT NyTém OrpaHn4eHHoro
npoteonuaa [3). OnTumansHas senuynHa pH gna ston peakuwun 6,0-8,0 (7].
OeictBue aktopa B uHrnbupyerca 6eH3amMUONHOM, TPUNCUHOBLIM
UHrMbuTopom coesbix 60608, neynentuHom n OOD, 4TO xapakTepusyer ero
KaK CepuHOBYI0 MpoTeasy TpUncuHosoro Tuna (3, 7).

MNpochepmeHT (aKTuBHas hopma — CBEePTbIBAOWWUA (hepMeHT)

MpodhepmMeHT npeacTasnser cob60M OOHOUENO4YeYHbIA rmukonpoTens C
MM okono 54 000 [3]. MNMpothepMeHT nepexognT B CBEPTbIBAIOWMIA (PEPMEHT
B MPUCYTCTBUM akTMBHOrO (pakTopa B, aTa peakums NONHOCTLIO 3asepllaeTcs
3a 15 muH [5]. HTEpecHO OTMETUTb,  4TO NPOMEPMEHT TOXE MOXEeT
aKTUBMPOBATLCS TPWUNCMHOM B KoHUeHTpauum ot 10 go 100 mkr/mn, B TO
BpeMs Kak [pyrue npoteasbl, Takume Kak TPOMOMH, nnasMuH, nanawi,
YPOKMHA3a UNK oi-XEMOTPUMCUH HE OKa3bIBalOT 3TOr0 AENCTBUA. AKTUBUPOBAH-
HbIi TPUNCMHOM CBEPTLIBAIOWWIA (HEPMEHT NPOSIBNSET TaKylo Xe CybCcTpaTHyio
cneunduYHOCTb, YTO W CBEpPTbIBaOWMUA (HEPMEHT, aKTUBUPOBAHHLIA (akKTo-
poM B . MoxHO NPemnonoxXxutb, 4TO0 BO BpeMsa akTusauuu npodepmeHTa
NPOWCXOANT OrpaHUYeHHbIn Npoteonna cesseir Apr-x u Jlna-x B Monekyne
npothepmenTa [7]. Bo BpeMs akTueaumy 0gHOLIENOYEYHbIA NenTua paspesaeTcs
Ha pse uenu: Tsxényio (MM 31 000) un nérkyto (MM 27 000), cBa3aHHble
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®aktop € — Taxenas
- ®aktop C é uensb
|
s
|
' Nerkas
uenb
L ]
®aktop B ﬂ:;':a"
- ®aktop B
— Tsxenas
uenb
MNpodepmenT
- CBepTbiBalowWwun Nerkas B Tsxenas
uenb B uenb
—
KoarynoreH

- KoarynuH renb

Uenb A [« H)z
N— g:j .

————
Mentup C

c_ C

L e,

Puc. 3. Cxema CTpoeHus U akTusauuu akTopoB CBEpTLIBAHUS
KOarynsiumoHHOW CUCTEMbI MEYEeXBOCTOB

(wTpuxoskow 0603Ha4eHbl [OO-4yBCTBUTENBHLIE Y4aCTKU Lenen)
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aucynb@uaHbIMU - MOCTMKamMu (CM. puc. 3). depmMeHT copepxuT 6 %
rekcosamuHos [5].

OH He saBnsetrcs ButamuH K-3aBucumbiMm 6enkom, Kak CemencTso
NpOTPOMOMHOB NMO3BOHOYHbBIX, TAK KaK copepXxaHue y-kapbokcurnyTammHOBOWM
KWCNOTbl B HEM O4eHb Hu3ko [1, 3]. ’

EctectBeHHbIM cybcTpatoM ans ceepTbiBaowero epmeHTa aBnsieTcs
KOarynoreH, OH TakXe MOXET akTuBupoBaTb NPOTPOMOMH, npuBoas K
obpasoBaHuio o-TpombuHa [9]. CsepTbiBalOWwmMin depmMeHT rugponusyer
XpomoreHHbid cyberpar flen-Mu-Apr-MNMHA, seiceo6oxpgas MHA {10, 11].

CsepTbiBaowmn  pepmeHT uHrnbupyetrca ODP, OH 4yBCTBUTENEH K
6eH3aMuanHy; o4eHb 3PPEKTUBHLIMU OKA3bIBAIOTCA €CTECTBEHHbIE UHMMOUTOPSI
CEPUHOBLIX NpoTeas nnasmbl: aHTUTPOMOUH |l u a-aHTunnasmud [9]. ADD-
YyBCTBUTENbHBIA aKTUBHBIA LEHTP HAXOAWTCA B TSHXKENOW Lenu CBEPTbIBAOWEro
tbepmeHTa (cm. puc. 3) [4]. Bcé 310 cBupetenbCTBYET O TOM, 4TO
CBEPTbIBAIOWMA (DEPMEHT TOXE ABNSETCA CEPUHOBOM NPOTEa3oit, y4acTByoLEN
B Kackape koarynsuuu.

KoarynoreH

KoarynoreH — cnoco6Hbii CBepTbiBaTbCA 6enok, Haxoasawwincs B
ameboumTax MevexBoCToB, ABNSETCA Hanbonee Xopowo U3y4eHHbIM (aKTopoM
cucTemMbl CBEpPTbIBaHUA. B HacToswee Bpemsa nonyyeHsl B 4MCTOM Buae M
N3y4yeHbl KoarynoreHbl Me4yexsocToB Tpex suaos: L. polyphemus, T. tridentatus
n T. gigas. Koarynoren npeacrtaBnsier coboit ogHOLENOYeYHbIn NONMNenTua,
cocTosiumni u3 175 aMUHOKUCNOTHLIX ocTatkoB [5], 1 umeer MM okono
19700 [4]. Benok copepxuT 16 OCTaTKOB MONEKYN LMCTEWUHA, CBSA3AHHbIX
Mexgy cobow gucynbduaHbIMA CBA3AMU; NSATb U3 HUX NOKanNM30BaHbl B
obnacTtn C-koHua monekynbl. IHTEpPECHO OTMETUTb, YTO BCE OCTaTKX LMCTEenHa
HaxXOOATCA B OOHUX M TEX X NUHEWHbLIX NO3ULUMAX B KOoarynoreHax BCex
TPEX BWOOB MEHYEXBOCTOB. OTO MNO3BOMSET NPEAnonoOXuWTb, YTO BCE 3TU
MONEeKyNbl UMEIOT OYeHb MOXOXYK KOHpopmauuio [4].

Mon pevcteuem ceepTbiBaOWEro epMeHTa pacTBOPUMBIA KoarynoreH
nepexoouT B HEPacTBOPUMbIWA KOarynuH-rens, Npu sTom 6enkosas monekyna
paspesaetcss ¢GepmMeHTOM Ha Tpu 4actu: uenn A u B wn nentupg C.
CeépToiBaowmn pepmeHT paspesaet ceasu Apr,-Tpe,, v Apr,-nu,,
nokanusoBaHHble B obnactu N-kOHUa Monekynel KoarynoreHa. Paspbisaemas
cBa3b Apr-Inmy — cBA3b TOro Xe Tuna, 4YTO M paspbiBaemas a-TpOMOMHOM
npu TpaHchopmauum ¢ubpuHoreHa mnekonutawowmx B (ubpuH [3, 5]. B
pesynbTaTte gencTeus depmeHTa B cBO6OAHOM BuAe BbiCBOBOXAAETCA nenTup
C, coctoawmn u3 28 aMWHOKUCMOTHbLIX OCTATKOB, a 0b6pasylowuicsa renb
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cocTtouT u3 uenn A (18 aMMHOKUCNOTHbLIX OcTaTkoB) U uenu B (129 amuHo-
KMCMOTHbIX OCTATKOB), CBA3aHHbIX ABYMS AUCYNb(MUAHLIMU MOCTUKamMu [4].
MonHble aMWHOKWUCINOTHbIE NOCNEeQoBaTENbHOCTM KOArynoreHoB BCEeX Tpex
MEYEexXBOCTOB WMET 3aMeTHyl romonoruto, ocobeHHo B uenax A un B,
cocTosiwmx n3 147 octaTtkoB aMWHOKUCNOT: 73-92 % nocnepoBatenbHOCTEN
B 3TUX LensaX CONepXar Te Xe CaMble aMUHOKUCNOTHbIE OCTaTKW B UOEHTUYHBIX
nosunumax. fomonorun B nentugax C meHbwe, 4em B uensax A un B. 3peco
FOMONOTrMYHbl NPUMEPHO 43-57 % CTpyKTypbl [4]. DTO MOXHO OOBACHUTH
Tem, 4yto nentug C BbicBOBOXAAETCS CBEPTbIBAOWMM (HEPMEHTOM U He
NPUHUMAET y4acTusi B 06pasoBaHum resi, NosToMy ero CTpyKTypa He umeer
TAKOro 3Ha4yeHus, Kak CTpyktypa uenen A u B. BaxHo otmetutb, 4to C-
KoHueBon y4actok uenu A Jlen-fnu-Apr, nentvpa C wu Cep-Inu-Apr -
NONHOCTLIO WAEHTUYHLI Yy BCEX KOoarynoreHoe. 3TWU OnNuronenTugHble
nocneaoBaTenbHOCTH, BO3MOXHO, HEOBXOAUMbI ANS Y3HABaHWS CBEPTbIBAOLWNM
(hbepMeHTOM paspesaembix cBasen [3, 5]

Onsa ycTaHOBNeHUst NocnegoBaTensHOCTU AeUCTBUS (PakTOpoB CBEPTLIBAHUA
B cucTeme Koarynsuum medexsocta Obinn npoBefeHbl 3KCNepUMEHTbl C
UCMNONbL30BAHWEM pPa3nNUYHbIX KOMBWHaUMIA oumnweHHblx ¢aktopos C u B,
npoepMeHTa, a Takxe 3HOOTOKCMHA B KayeCTBe uHuuuartopa peakuum w
xpomoreHHoro cy6etpata TEOK-Ilein-Mu-Apr-NHA aona namepexns amuaasHowu
aKTUBHOCTM o6pasylowerocs B XOfe peakuuu CBepThiBatowero epmeHTa.
CunbHaa amuaasHas akTMBHOCTbL Obina OTMeYeHa ans peakuvmoHHOW CMEecH,
copepxallein Bce Tpu aktopa koarynauuun — daktopsl C n B u npodepmeHT.
Ons kombuHaumn daktopos C u B, a takxe npodepmenTa u takropa C He
6bIN0 3aMe4YeHO amMugasHOW akTUBHOCTU. Bbinn Takxe npoBeneHsb!
3KCNEPUMEHTbI C WUCMNONb3OBAHWEM OYUILEHHOMO akTuBHOro daktopa C,
takTopa B 1 npodepmMeHToB B OTCYTCTBUM SHAOTOKCMHA. CMmechb (hakTopos
C , B v npogepmeHTa nposiBnsina CUNbHYI0 aMUMAa3HYO0 akTUBHOCTb, OAHAKO
cmeck haktopa C 1 npodepmMeHTa amuaasHoi akTMBHOCTU He obHapyxusana.
9T pesynbTaTbl NOKa3bIBAIOT, YTO ANS aKkTusauuu npogepmeHTta Tpebyotcs
BCE TPU KOMMOHEHTa n 4to (haktop C asnsaetcs MkummpymmwM B CUCTEME
koarynauuu..[2].

AHTn-JINC-hakrop

Kpome nepeyucneHHbix Bbiwe (akTopoB koarynsuuu, B nusaTte
ameboumTtoB L. polyphemus u T. tridentatus o6HapyXeH Takxe noTeHumanbHbIv
aHTUKOArynsHT, MHIMGUPYIOWWIA Bbi3biBaeMYt0 3HAOTOKCUHOM (JTTC) peakuuio
koarynsumu. OH 6bin HassaH aHTU-JIMNC-dakTop [12]. MM OuYMWEHHOTO aHTu-
NMNC-dakTopa, onpegeneHHas MeToaoM renb-gunsTpaumm, coctaBnsier okono
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10 000 {12]; no gpyrum AaHHbIM, OHa pasHa 15000 [3]. dakTop cocTouT K3
128 aMUHOKUCNOTHBLIX OCTaTKOB. MccnepoBaHne amMMHOKMCIIOTHOrO coctaBa
nokasano, 4to antn-JINC-thakTop conepXxuT OTHOCUTENLHO BoNbloe KONMYEeCTBO
TPEOHUHA, CepuHa, rmuumHa u nuauxHa. CogepxaHue rekCo3aMvHOB B aHTU-
NNC-gaxktope mexHee 0,1 %, NO3TOMY MOXHO NPeAnOnOXWTb, 4YTO OH
npencTaBnsieT coboit 6enoK, COCTONALMN U3 NPOCTLIX aMUHOKUCTOTHBLIX OCTATKOB
[3, 4]. AHTU-TIMC-dakTop WUHrMOUPYET WHULUUUPYEMYIO 3SHOOTOKCUHOM
Koarynaumio nusata amebouutos [12], no-BuaMmMomy 6nokupysa HauvanbHyo
cTaguio npouecca ceasbiBaHna JIMC ¢ daktopom C . AHTU-JTNC-dakTop He
OKa3blBaeT WHrMBUpylowero AeicTBus Ha akTuBHbie Gopmbl akTopa B u
Ha ceépTbiBatowmin depment [12]. WntepecHo, uto anTu-JIMNC-hakTop
okasblBaeT UHrMbupyioliee 0encTBMe Ha poCT rpamoTpuuaTenbHblix 6akTepun
Salmonella minnessota R599 u E. coli 1114W, HO He oOkasbiBaeT Takoro
OeicTBMA Ha POCT rpamMnonoxuTensHblx 6aktepun Staphylococcus aureus
209p [13]. BepositHo npucytcteue aHTu-NMNC-aktopa B ameboumtax L.
polyphemus w»n T. tridentatus wrpaer BaxHyl0 ponb B CUCTEME 3alUTb!
MEYEexXBOCTOB OT BTOPXEHUA MWKPOOPraHW3moB, XOTA POnb 3TOro ¢hakropa
0O KOHUA He usBecTHa. BbickasbiBaeTCs npennonoXeHue, 4TO OH MOXET
nubo HeWTpanuaosaTb IHOOTOKCHMH, MO0 OKa3blBaTb HA Hero paspyuwaiouee
OencTBue W, HaKoHEel, MOXEeT CBA3bIBaTbCA C akTuBHbIM ueHTpom JIMC,
KOHKYpUpYys Takum 06pas3omM C 3HOOTOKCUH-HYBCTBUTENbHLIM (hakTopom [9].
MpucytcTeue aHTn-IMC-hakTopa — eCTECTBEHHOrO aHTMKoarynsaHra — B
nusate amebounTOB MOXET CHMXAaTb YYBCTBUTENLHOCTb KOArynsauvoHHON
CUCTEMbl K OENCTBUIO 3HOOTOKCMHA. [10aToMy B npouecce NpuroToBneHus
NAN-peareHTa wHrMbUTOp CTapalOTCs ypanuTb W3 nNu3ara, Kak npasuno,
MCcnonb3ys NS 3TOr0 3KCTPaKUMIO OpraHU4YeCKUMU pacTBOPUTENSMU.

3.2. lenupoBaHue nusara ameboyuTos,
He cBfi3aHHoe C RAEeACTBHEM 3HAOTOKCHUHOB.
UHruburops: peakuymmn

Hanuune kackapa (pepMeHTOB OBGLbACHSAET BbICOKYIO 4yBCTBUTENbHOCTH
n cneundmuHocTts J1Afl-peakTuBa nNo OTHOWEHMIO K 3HAOTOKCWMHaM. [onroe
BpPeMS CuMTanoChb, 4TO cneunmpuyHocTs JIAfl-tecta K 3HOOTOKCUHAM
abconioTHas, OgHaKoO MNOCTENEHHO Obinv OBHapyxeHbl Apyrue BEWecTBa,
CNoCco6Hble BbI3blBaTh rENMPOBAHNE U HE UMEIOWMNE C 3HOOTOKCUHAMMN HUYErO
obwero. [ina noaTeepxaeHWa 3Toro gakra NPoBOAUNCSH CTPOrUi KOHTPONb
NAMN-peaktMBa Ha 3arpsA3HEHHOCTb 3JHOOTOKCMHAMW, [O0Ka3biBAOWMWA, HTO
renupoBaHue nuaaTta He BbI3BAHO 9HAOTOKCMHAMM, COAepXawumucs B
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npenaparte. buoxumua peicTBusa BeWeECTB, BbI3bIBAOWMX Hecneumpuyeckoe
renMpoBaHue, uayyeHa B pasHon cTtenexHu. Hanbonee xopowo MCCnenoBaHo
nencreve B-rnokaHa v paxe BbligeneH B nu3darte (akTtop, KOTOPbIA
aKTUBMPYETCH 3TUM nonucaxapuoom.

OencTtBue nONUHYKNEOTMOOB, MENTUOOIMIOKAHOB HA KOarynsumoOHHYHO
cuctemy Limulus n3y4eHO MeHblWe, HO €CTb MNOMbITKN OOBLACHEHUS U UX
gencrema. Hwxe npuBoaMTCs ONUCaHWe BewecTB, ChOCOOHbIX Bbi3biBATb
renMpoBaHue nusara noOMUMO 3HOOTOKCUHA.

Oenctene nonucaxapvaooB Ha KOArynsuMOHHYIO CUCTEMY Me4vexBoCTa
L. polyphemus 6bino 06HapyXXeHO Npu MCCNeaoBaHUN NMPOreHHOCTN NPOTUBO-
onyxonesoro npenapara — kapbokcumetunuposaHHoro (1—3)-f-rniokana
(KMIMC) [14]. 91oT npenapar, anuporeHHbl- B TeCTe Ha Kponukax, Bbi3biBan
renupoBaHve nusarta amebounTtoB. AkTUBAUUA (EPMEHTHOW CUCTEMBI
Habnioganack B guvanasoHe koHueHtpauun KMMC 10°-10° mr/mn. Huxe u
Bbllle 3TOr0 AuanasoHa akTueauun He Habnwoganocb. OnTumanbHas
KoHueHTpauus — 10°-10% mr/mn [14]. Tlpn panbHenwem uccnegoBaHum
peakumu J1AJ1 ¢ KMINC B nusate amebountoB 6bin BbigENEH HOBbLIM (PaKTOP,
Ha3BaHHbIN (hakTopoMm G, KOTOpbIM akTuBupyetca B npucytcteum KMIC B
yKasaHHbIX BbllWE KOHUEHTPauusX, HO He akTUBMPYETCA 3HOOTOKCUHAMMW.
AkTuBHbIn (hakTop G ((hakTop G) npeepawaer NpodepMeHT B CBEPTLIBAIOWMM
(DepPMEHT 1 TOT, B CBOIO O4epenb, KatanuampyeT npespalieHve koarynorexHa
B renb [15]. KMIC He akTtuBupyeT akTopbl Koarynsuuu, genucteylowme no
MEXaHU3My, WHULMUMPYEMOMY 3JHOOTOKCMHaAMu (daktop B ). [JobasneHue
aHpgoTokenHa (1 Hr/mn) wnm KMIMC (10* mr/mn) Kk nusaty, B KOTOPOM
akTuBauusa epmeHTa, BbidBaHHas 10 mr/ma KMIC wnu 10° mr/mn
3HOOTOKCMHA, Obina 3aBeplleHa, NPUMBOAUT K AOMOMHUTENBHOW akTuBauum
npogepmeHTa [14]. 37O ykasbiBaeT Ha NPUCYTCTBME [OBYX HE3aBUCUMbIX
gpyr OT Apyra MexaHu3moB akTusauuum npoepmeHTa. Takum obpasom, B
nusate ameboumToB Me4exsocToB L. polyphemus u T. tridentatus cywecrtsytoT
no MeHblen Mepe, 2 MexaHW3ma Koarynauuu, Kaxabii 3 KoTopbIX NpuBoauT
K akTveBauuMm npotepmMeHTa u renupoBaHunio nusarta (cm. puc. 2). Kpome
KMIIC, renuposaHne nuaata MOryT Bbi3blBaTb W APYrnue NpoTUBOONYXONeBble
nonucaxapvabl. [N HUX TakXe CywecTBYIOT ONTUMArbHbIE KOHLEHTpauuu,
Bbi3blBAlOWME renuposaHue nusara.

[Opyrum BewecTsoM, CnoCobHbIM Bbi3BaTb rennpoBaHne nNuaara, aBnsercs
cononMmep nonvpuboNHO3UHOBOI KUCNOTLI C NONMPUOOUMTUANNOBOW KUCAOTOM
(nonu-U-nonu-Ll). 3T0T Nonumep Takxe nNUporeHeH ans kponukos [16, 17].
OpgHako KOHUEeHTpaumsa aToro nonumepa aonxHa oeite npumepHo B 2 000 pas
Bblle KOHUEHTpauunm aHOOTOKCHHa [16]. Mexanuam aktusauum JTAfl-peaxkTviBa
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nonu-N-nonu-LI mMoxeT O6biTb CXOOHbBIM C MexaHusMoM akTusaumu J1AJl-
peakTneBa H6akTepmanbHbiM 3HAOTOKCMHOM. Kak n B cnyyae ¢ SHOOTOKCUHOM,
OYWLEHHBIR KOarynoreH He pearupyetr ¢ nonu-U-nonu-Ll. Takum obpasom,
nonu-U nonu-L| akTnBupyeTt Kakon-TO KOMMOHEHT KOArynsaumoHHOW CUCTEMBI,
KOTOpbIA, B CBOIO O4epenb, NPUBOAMT K TpaHchopmauuu koarynoreHa B
rens. BO3MOXHO, Y4TO 9TO TOT Xe Camblit KOMMOHEHT, KOTOPLIN aKTuBupyertcs
9HOOTOKCUHOM. [lencTBME noOnNuHykneoTnga MoxXeT ObiTb 0B6bACHEHO
CTPYKTYPHbIM CXOACTBOM MEXAY MNWMNWAHON 4YacTbio 6akTtepuanbHOro
3HOOTOKCMHA (Munmugom A) u nonuHykneoTugamu. XXupHole KUCNOTbl nunupa
A ™MoryT npeacTtasnstb CO60N ABONHWUK HYKNEWHOBBIX KUCNOT B MOMAWHYKNEO-
Tngax. HactuuHas romonorus Mexay AByMS BewecTBamu, BEPOATHO, MOXET
06bACHUTL CxOfdHble cBOWCTBa nuporeHHoctu u J1AJl-peakTnsHocTM [16].

NAJN-Ttect cuntaerca cneumduyHbIM NO OTHOWEHWUIO K rpamoTpuuaTentbHbIM
H6akTepmamM U nx 3HOOTOKCMHAM. XXKuBble rpamMnonoXxuTenbHble 6akTepun B
OTAINYMNE OT XMBbIX rPaMoTPULATENbHbLIX HE BbI3bIBAKOT renMpoBaHua nuaara.
[MokazaHo, 4YTO MEeNnTUAOrNKaHbl, MNPOWM3BOAHbLIE KNETOYHON CTEHKM
rpamnonoXunTenbHbIX MAKPOOPraHM3MOB MOryT Bbi3biBaTb 3Ty peakumto [18].
9T0 06CTOATENLCTBO CNOCOBHO NOCTaBUTL MOA COMHEHWe crneundu4HoOCTb
TecTa, OQHAKO aKTMBHOCTbL nentuporniokaHos B 1 000-400 000 pa3 mMeHblue
aKTUBHOCTN 3HOOTOKCUHOB (Hanpumep, Ans renupoBaHus nusaTta noctatoyHo
0,0005 mkr/mn aHpgoTokcuHa E. coli unu 40-400 MKr/mMn nenTuoorntoKaHoB
pas3nuyHbIX rpamMnonoxutensHblx 6akrepuin) [18]. CTonb BbICOKUE KOHUEHTpaLmm
nenTuaornioKaHoBs, TPebyoWMecs ans renupoBaHnsl, ManoBeposiTHbI B Cry4Yasx
KnuHuyeckoro npumeHerus [1Afl-tecta ans oBHapyXeHWs 3HOOTOKCWMHOB B
KPOBM UNn Npu NPOBEPKE HA MUPOreHHOCTb MapeHTepanbHbIX NeKapcTs.

Bbiwe otMeuanock 60nblioe CXOACTBO (hakToOpPOB Koarynsauum Mevexsocra
C (akTopaMu Koarynaumu mnekonutalowmx. [03TOMy HeT Huyero
YOUBUTENBLHOrO B OBHApyXeHun cnocobHocTu TpombuHa u TpombonnactuHa
BbI3bIBATL peakuuio renuposaHus nusara [17]. Takoe geincreue akTuBaTtopos
KOarynsaumoHHbIX CUCTEM MNEKONUTAIOWNX MOXET BbI3blBaTb 3aTpyAHEHUS
npu oueHke pesyneoratoB JlAfl-Tecta B cnyvae npuMeHeHuWs ero ans
oBHapy>XeHnsi 9HOOTOKCUMHOB B KPOBMW.

3TN haKTbl CBUAETENLCTBYIOT O BO3MOXHOCTY MOMYHEHUS HENpaBunbLHOM
oTBETa NpW NpPOBedeHMn aHannaa Ha 3HOOTOKCWHbLI. [M0o-BMAMMOMY, Henb3s
oxuaaTb abConioTHON CneunguyHOCTM OT TaKOW COXHOW 6MOonorn4eckon
CUCTEeMbI, Kakow sBnseTcs nusaTr amebounToB. MOXHO MPepnonoXuTb, 4YTO
npu CylecTsylowemM B HacTosWee BPEMSA WWPOKOM cnekTpe obnactew
npumeHennsa J1AN-npenapata 6ynyT u B panbHehwem O6HapyXWBaTbCS
BELWEeCTBa, Bbi3biBaOWmMe renMposaHne nusara NOMUMO 3HOOTOKCUHOB. TeMm
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HEe MEHee 3TO HUCKOMbKO HE yMansieT 3HayeHue Tecta ans obHapyXeHus
9HOOTOKCMHA. Hanpumep, npu OueHKe MW3BECTHbIX B HacTosWee BpeMs
BELEeCTB, BbI3bIBAOWMWX renMpoBaHne, HeobxoOouMO Y4uTbiBaTb, 4YTO OHM
BbI3bIBAIOT renupoBaHne nusata B KOHuUeHTpauun B 1 000-400 000 pas
Bonblie, YeM KOHLEHTPAUMA SHAOTOKCMHA, HEOBXOAMMAs OAs rennpoBaHus.
K TOMYy X€e OTMe4anocCb, 4YTO ANS HEKOTOPbiX W3 HWX Heobxogum CTpOoro
OrpaHyyeHHbI auanas3oH KOHUeHTpauui. [lostomy 3Ty npobnemy MOXHO
o6oWTW passegeHnem ucneliTyemMoro pactsopa. bnarogaps BbiCOkOW
4YyBCTBUTENBHOCTW TecTa K 3JHOOTOKCMHAM WX OnpepeneHue ocrtaetcs
BO3MOXHbIM U MPU CUNbHOM pasBedeHun pacTsopa.

Peakuna mexpy 9HOOTOKCUMHOM u JIAJl-npenapatoM MOXET WHruou-
poBaTbCH PasNUYHbIMU UCKYCCTBEHHBIMWU W E€CTECTBEHHbIMU MHrMBUTOpamM
Koarynsuum mnekonutarowmx. Npumepbl OenCTBUS Takux UHIMOUTOPOB Ha
thakTopbl cBepTbiBaHua L. polyphemus npusogunuCb Bbilwe MNpu onucaHum
Buoxmmun ceepTbiBaHUS. VI3BECTHBI TAKXe 1 Apyrne MHrmbuTopsbl, CNocobHbIe
BnokupoBaTb 3Ty peakumio Ha pasnuyHbIX CTagusax. ITO auMeTuncynbokeua,
Mo4deBuHa, xnopua Hatpus [19-21]. MpucyTcTere MHMBUTOPA MOXET NPUBECTH
K NOXHOOTpUUATENbHbLIM pesynbTaTtam Mnpu ONpeneneHuM nUPOreHHOCTH
nekapcTs unu o6HapyXeHun 3HAOTOKCUHOB B Kposu K T.A. OpHako
WUHrM6UpOBaHME Nerko pacno3Haétca M nerko ycrpaHsercs. Hauvbonbuwmne
CMOXHOCTWM BO3HWKAKOT MNpW aHanuae KpoBW, NnasmMbl WK . NpenapaTos,
NONYYeHHbIX M3 HUX. B 3TOM cny4ae ecTeCTBEHHble aHTUKOarynaHThbl,
copepxalimMecs B KPOBW, WHIMOMPYIOT peakuuio KoarynfuMoHHON CUCTEMBbI
L. polyphemus. OgHako u 3Ty npobnemy MOXHO 060WTM pa3BedeHuEM,
HarpeBaHMeMm, aKCTpakumen nNpobbl nepen onpeneneHnem, ynstpadunstpaumen,
OManu3om wnu gpyrumu cnocobamu.
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4. CTAHAAPTbI SHAOTOKCUHA

NAJ-TecT paer BO3MOXHOCTb KOMU4Y4ECTBEHHOrO ONpEefeneHns KOHUEH-
TpauuMu 3HOQOTOKCMHA B WUCMLITYEMOM pacTsBope. [Ina 3TOro cpasBHUBAIOT
peakunto J1All-peakTuBa C pacTBOpPOM, COAepxalum I3SHOOTOKCUH B
HEW3BECTHOW KOHUEHTpauuu, W ero peakumito C pacTBOPOM CTaHOapTHOro
npenapaTta 3SHOOTOKCMHA B MW3BECTHOW KOHUeHTpauun. OnpemeneHHyio ¢
nomolwubto J1AJ1-peakTvBa KOHUEHTpaUMIO 3HAOTOKCHMHA B UCMbITYEMOM pacTBope
BblpaXXaloT B Kakux-nmbo epuHuuax. B paHHux paborax ee Bbipaxanu B
MUANWU-, HAHO- WKW NUKOrpamMmax SHOOTOKCMHA Ha 1 mn pactsopa. OgHako
HEepoCTaTKOM Takoro nogxopga SBASETCS HEeBO3MOXHOCTb CpaBHEHUs
pes3ynbLTaToB, NOMyYEHHbIX B pasHbix naboparopusax C MCNONb30BaHUEM
PasNUYHbIX CTaHpapToB. [1eno B TOM, 4TO pasnuyHbie CTaHOapTbl UMEloT
pasHyl0 aKkTMBHOCTb Npu cpasHeHun no J1Afl-peaktuBy. OTnnyma atn moryt
BbITb CBA3a@HbI HE TONLKO CO WTaMMOM bBaktepun. OHM MOTyT CylwecTBoBaTb
[axe ANs pasHbiX NapTWiA OOHOMO M TOMO Xe CcTaHaapTa. PasnuyHas akTMBHOCTb
CTaHOApTOB 3HAOOTOKCUHA, NPUIOTOBNEHHbIX W3 pas3HbiX BMOOB 6GakTepuw,
Bbi3BaHa, B OCHOBHOM, XWMWYECKUM pasnuyueM [MmaBHOro KOMMOHEHTA
9HOOTOKCUHA — Monekynbl nunononucaxapvpa. [puuvHamn pasnuyHon
aKTUBHOCTU CTAHOAPTOB 3HOOTOKCWMHOB, MPUrOTOBMEHHbLIX M3 OOHOro U TOro
Xe wramma 6akTepuin, MOryT oKasaTbCsi pasHas CTeneHb O4UCTKM npenapara,
pasHble YCrnoBUS KyNbTUBUPOBAHMA MWKPOOPraHW3MOB UMM pasHble METOfb!
skcTpakumm JMC. U, HakoHeu, Hawbonee 4acTbiMU MpUYMHAMU PA3NUUUS
aKTUBHOCTM CTaHoapTa 3HOOTOKCMHA pasHbiX NapTWiA OJHOrO0 W TOro Xe
npenapara MoryT 6biTb HapyLEHNS YCMOBUIA XPaHEHUS Ui TEXHOMOormyYeckue
NOrpeLwWwHoCTy.

PeweHnem npobnembl MOrno craTb C€O3gaHWe nerko [oCTynHoro,
CcTabunbHOrO eAuMHOro CTaHaapTa SHAOTOKCWMHA, WMCNONb3ys KOTOPbLIA BCe
nabopartopuu mornu 6bl CpaBHMBATL CBOW CTAHAAPT SHOOTOKCUMHA C TaKUM
oflWMM CTaHOApTOM W Bbipaxartb pesynbTaTbl 3TOTO CPABHEHUS B

33



Tasa 4

obwenpuHaTtbix eguHuuax. B CWA paboTbl No co3panuio Takoro craHpapra
nposopgununcek Bureau of biologics FDA. lNpu paborte Hag Takum ctaHoapToMm
Bbinn  chopmMynupoBaHbl KpuTepuu “upeanbHoro cranpapta’. OH  ponxeH
ObITb:

* MPUrOTOBNEH OfHOW NapTWen u B AOCTATOYHOM KONU4YECTBE;

= cTabuneH npu KOMHATHOW Temnepartype;

" NPWroToBNeH W3 pacnpoCTPaHEHHOro Buaa bakTepui;

® BbICYLUEH;

* HE TUIrPOCKONUNYEH;

" Nerko pacTBOpATbLCA B BOAE C 06pasoBaHNEM Npo3payHOro pacreopa;

" MNpOBEPEH HAa KPOnuWKax u 4Yenoseke.

B 1972 r. 6bin npurotoBneH nepsbit ctaHgapT u3 Klebsiella pneumonae.
Mpenapat 6bin BbicyweH ¢ 0,1 % pacTBOPOM YENOBEYECKOro CbiBOPOTOYHOroO
anbbymmHa. OH nonyuun HassBaHue Lot 1b. Ho storo npenapata 6bino
OYeHb Mano u OH Obln NPUrOTOBNEH M3 HEYacTO BCTpevawweics 6akrepun.
B 1974 r. 6bno pelweHo 3amenuTs Lot 1b Ha cTaHgapT, KOTOpbIA OTBevan
6bl BCeM TpebosaHuaM. ITOT craHaapT 6bin HaseaH US Natonal Referense
Standard Endotoxin (RSE) w npepctaBnsn coboit eHONbHbIA 3KCTPaKT
Escherichia. coli 0113:H10:K. Nepeas ero napTtusa, npurotosneHHas 8 1976 r.,
nonyuyuna HassaHue EC-1. 910 6bina maneHbkas nunotHas naptus us 200
(nakoHOB, KOTOPOW He XBaTUNO gaxe Ha rod. 3atem 6bina NpuroTosfeHa
BTopas napta EC-2, coctosiwaa npumepHo u3a 1200 dnakoHoB. 3TOT
cTaHgapT 6bin otkanubposaH no peakuun c J1AIl-peakTiBOM. AKTUBHOCTb
SHOOTOKCWHA CTanu BblpaxaTb B SHOOTOKCUMHHBIX eauHuuax (a.eq., Endotoxin
unit, EU). Bbino npuHaTo, 4o 0,2 Hr aHROTOKCUHA napTtum EC-2 cooteetcTByiOT
OOHOW eauHuue aHROTOKcMHA. K coxaneHuto, K TOMy MOMEHTY, koraa 6bina
yCTaHOBNEHa aTa eauMHuua 3HOOTOKCWMHA, OT naptum EC-2 octanochb BCero
HEeCkonbko (nakoHoB. C Tem u4TOBbI cpenatb RSE 6onee pocTynHbiM, B
1982 r. ®apmakonerHsit komuter CLIA cosmecTtHo ¢ Office of Biologics
FDA npurotosunu Hosyto naptuio EC, coctoswyio npumepHo 13 30 000 dnako-
HOB. 9To 6hina nataa naptua cepwn EC. Maptum EC-3 n EC-4 6binu
NWUNOTHbLIMK, npenwecTeyownmn EC-5, xors B percteutensHoctn EC-4
ucnonb3osanach U kak BpemeHHblin RSE, noka rotosunu n nposepsinn EC-
5. Ona yctaHOBNEHWA aKTUBHOCTM HOBOro crtaHgapta 6bino nposefeHo
nccnenoBaHue, B KOTOPOM y4acTBOBanu MHorve nabopatopuu. B pesynstate
0Kasanocb, YTo akTUBHOCTL Naptum EC-5 npumepHo Basoe 6ornble akTMBHOCTU
EC-2, T.e. EC-5 npumepHo B fOBa pa3a aktuesHee B peakuun ¢ JA-
peaktusoMm, uvem EC-2, ecnn cpasHuBaTb WX B BECOBbIX eguHuuax. Ho
BECOBble eauHuubl He ynomuHawtcs B cBasn ¢ RSE. Ha dnakonax
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yKa3bIBAETCA TOMNbKO KONMYECTBO €OMHWL, SHOOTOKCUHA, KOTOPOE OH CONEPXUT —
10 000 s.eq. [1, 2].

STOT OCHOBHOI MNK 6a30BbIA CTAaHAAPT 3HAOTOKCUHA AOCTATOYHO AOPOr
U NO3TOMY OH, KaK NpaBwuno, Mcnonb3yercs Ans KanubpoBKW aKTUBHOCTW
ApYrux CTaHpapToB 3HOOTOKCMHA. dupmbl npoussoputenun J1AJl-peaktusa
NN oTAeNbHble NOoNbL30BATENU MMEIOT NPaBO BbiNyCKaTb CBOW COBCTBEHHbIE
cTaHoapTbl 3HAOTOKCMHA, KOTOpble Ha3blBAOTCA KOHTPONbHLIM CTAHOAPTOM
(Control Standard Endotoxin, CSE). B 3TOM cnyyae akTMBHOCTb KOHTPONbHOIO
cTaHpaprTa onpegensercs nytem cpasHeHust aktusHoctu CSE n RSE no
NAN-peakTuBy ¥ BblpaxaeTcs B eauHuuax sHOoTokcuHa Ha Hr CSE.
B HacTosiwee Bpemsi HanGonee 4acTto UCNOMb3YIOTCS Cneayilowme KOHTPONbHbIE
cTtaHpapTbl 3HpoTtokcuHa (CSE): aHpoTokcuH Escherichia. coli 055:B5,
asnaloWMncs opuumanbHeiM ctaHgaptom Health Industry Manufacturers
Association (HIMA) n Office of Medical Devices (OMD) FDA. 9101 cTtaHgapT
ucnons3osanca OMD npu yctaHOBRneHUn npenena copepXaHus 9HOOTOKCUHA
Ha MNOBEPXHOCTU MEOUUWHCKUX WMHCTPYMEHTOB W annapatoB; 3HAOTOKCUH
Shigella dysenteriae — craHgapt BO3 (World Health Organisation (WHO).
DHpoTOKCKH Salmonella abortus equi — npenapat aHQOTOKCMHA NOQJ Ha3BaHWEM
Novo-Pyrexal, Bbinyckaemsit mpmont Hermal Chemie. Vcnonb3yotca Takxe
U HECKONbKO APYrux CTaHAApTOB 3HAOTOKCWMHA, OGONbLWWMHCTBO U3 KOTOPbIX
nocraenaoTcs BMecTte C Habopamu JIAJl. lMpumepamu MOryT CRyXuTb
aHpoToKcuH E. coli 0127:B8, ucnonsayemslii upmont Updohn, nnu Hanbonee
4acTo BCTpevalWUitcs cTaHaapT. 3HOOTOKCUHA, nocTtasnsembin ¢ J1Afl-
peaktneom E. coli 0111:B4 [2, 3], koTOpbIA MCNONbL3yEeTCs B Ka4vecrtse
otuumanbHoro craHgaprta ®apmakonen KHP.

B T1abnuue 1 npencraBneHs! oduumanbHble CTaHAAPTbl 3HOOTOKCUHA,
ncnonbayemble B pasnuuHbix hapmakonesx.

Tabnuya 1

OdwmuunanbHble cTtaHpapTbl 3HAOTOKCUHA

- HaumeHosanune lWiramm Gakrepum
PernameHTupylowuin AOKYMeHT CopepxaHue Bo ¢nakoHe
cTaHaapTa nponyueu‘ra

®apmakones CLIA EC-5 E.coli. 0113:H10:K . 10 000 3.en./cdnakoH
®apmakones Uranuu, I1X 1985 EC-5 E.coli. 0113:H10:K 10 000 3.en./bnakoH
Esponeiickas ®apmakones NP-1 Salmonella abortus equi 1000 Hr/chnakoH
Tpe6osanus BO3 86/650 E.coli 0113:H10:K 14 000 3.en./nakoH
®Dapmakones KHP 89-6 E.coli 0111:B4 2 800 3.ep/cnakoH
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B dapmakonee CLUA ykasbisaetcsi, 4to CSE [onxeH UMeTb aKkTUBHOCTb
He MeHee 2 3.ef./Hr un He 6onee 50 s.eg./Hr. AktTusHocTe CSE pomxHa
ycTaHaBnuBatbcs no RSE aona kaxpon naptun J1Al-peaktnsa. Qeno B Tom,
4YTO peakuuMoHHas CroCoGHOCTb OOHOW WM TOW Xe naptum J1Afl-peaktnea C
pasHbIMU CTaHpapTamy He okasblBaeTcs opuHakoeon [2, 3]. B peanbHown
npakTuke 310 O3HayaeT, 4To aee naptuu J1AJ1 He3aBMCUMO OT OJHOro UK
pasHbiX NpoussoauTeneit, MMeloLmne OgUHAKOBYIO 3asBREHHYI0 HYBCTBUTENb-
HOoCcTb no EC-5, moryT partb pasHble pesynstaTbl B TeCTeé C [pYrum,
otnuyaowmmca ot EC-5 3HgoTokcuHom. Hanpumep, ctaHgapt BO3
(sHpoTokcuH Shigella dysenteriae) npu cpaeHeHun ero ¢ RSE ¢ nomouwsio
BBYX pasHelx kommepueckux J1AN-peaktmsoB (Pyrogent u Pyrotell)
AEMOHCTPUPOBAN pPasnNYHY0 akTMBHOCTbL, paBHy 2,49 3.en./wr 8 Tecte C
Pyrogent n 0,50 s.ep./Hr B Tecte ¢ Pyrotell. B nocnegHem cnydae ero
aKTUBHOCTL Oaxe He ygosnersopsina tpebGosaHuam USP, no kotopbiv CSE
[ONXeH UMEeTb aKTMBHOCTb He MeHbile 2,0 a.ep./Hr [4]. Moatomy B USP B
rnasy “TecT Ha HakTepuanbHbie SHOOTOKCUHBLI" BKAIOYEH pasfen CpaBHEHUs
RSE n CSE. C 310/ Uuenbid nNpoBOOST TECT B KOTOPOM WCRONb3yoT
1 ¢dnakoH RSE u 4 dnakona CSE. MNocne passegenua RSE rotoBaT cepuio
nocrefoBaresbHbIX passeneHuwit ctaHaapTa. [ns nposenexHus Tecta BbIGUPAIOT
Ceputo, COCToAULYI0 M3 4 nocnenoBaTenbHbIX OBYKPaTHbIX passBedeHuin, kotopas
nepekpbIBaeT 3asBleHHyo 4yBCcTBUTENLHOCTL [1All-peaktuBa. Hanpumep,
ecnu dyecTBUTENbHOCTL J1AIl-peakTnBa 3aasneHa pasHol 0,25 s.ed./mn, TO
OOIMKHa UCNONb30BaThCH cepust pa3eeneHnii RSE, Bknovarowas KoHUeHTpaumn
0,5; 0,25; 0,125 n 0,06 3.eg./mn. Tak Xe roTOBAT Cepun pasBempeHun
4 onakoHoB CSE. Takum 06pa3om B Tecte WUCNOMb3YIOTCA 4 pasHble
paseefeHva RSE v no 4 passepeHns CSE gna kaxgoro m3 4 (pnakoHOB.
NAJ-TeCT Ons Kaxmoro n3 3TUX pasBeneHuit NpoeoanTca B 4 MOBTOPHOCTSAX.
Takum obpasom, ans cepun passeneHna RSE tpebyercs 16, a ons wetbipex
cepun M3 4eTbipex passegeHnit CSE 64 npobupkn, B KOTOPbIE BHOCATCA NO
0,1 Mn COOTBETCTBYIOWEro pasBegeHus aHgoTokcuHa u no 0,1 mn J1AJl-
peaktnBa. Ons npoeegeHua 3toro Tecta Tpebyetrca 8 mn J1AJl-peaktusa
(80 npobupok x 0,19 mn) u ewe 0,1 wnn 0,2 M gnNs OTPULATENBHOrO
KOHTpONS.

Bce st npobupku OOMXKHbI MHKYOUpOBATHCS B OJHOM WTaTtuse, wunu
(ecnu 3TO HEBO3MOXHO) — B OOHOM WTATWBE AN KaX[oh cepun passeneHwit.
Bce cepvn nonxHbl MHKYGUPOBaTLCA B OOHON BOASHOW 6aHe wnu TepmocTare.
M0 OKOHYaHUM MHKYGMPOBAHUS TeCTbl OUEHWBAIOTCA KaK MOMOXWTENbHbIE
unu oTpuuatenbHbie. Pe3ynsTatoMm B K&XAOW Cepun pasBeneHust sHOOTOKCUMHA
SIBNSIETCA nocnepHas (HaumeHbluas) KOHUEHTpauus SHOOTOKCUHA, faslias
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TBEpObIN renb B 3TOW Cepun. OTW pesynbTaThl 3aTeM WUCMONb3ylTca ans
pacyeTta aktusHocT CSE B 3.ed./Hr.

Ona Toro 4to6bl M36aBUTL CBOWX MNOTpeGuTene OT NPOBEOEHUA 3TOro
rpoMO3OKOro Tecta, MHorue upmbl npoussogutenu J1AJl-peareHTa
CcOMNpoBOXAAT nocTamnsemMyio naptvio J1AJT cepTtudmkatoMm cpaBHEHus
RSE/CSE.

Mpobnema BbIGOpa. CTaHOApTa 3HOOTOKCMHA AOCTAaTOYHO CepbesHa eule
W MOTOMY, 4TO WCMONB3YeMblil B KayecTee cTaHgapTa SHOOTOKCUMH, Kak
npasuno, He SIBNAETCH ECTECTBEHHLIM 3arps3HuTenemM nekapcrs. [encTsu-
TenbHo, E. coli He s@BNAETCS rMaBHOW NPUYUHOW 3arpsa3HEeHUs BOfAbI,
ucrnonb3yemMor B (aprMaueBTUHECKON NPOMLIWNEHHOCTU. “ECTecTBeHHbie”
SHOOTOKCUHBI, KOTOpblE MOMNapalT B NeKapCTBEHHble npenapaTtbi MOryT
pearvpoBath C JIAll-pe:akTUBOM MHa4e, Yem OYULWEHHbIN cTaHaapT. XoTa u
CuMTaeTCsl, 4YTO “eCTeICTBEHHbLIE” 3HOOTOKCWHbI MEHEE MUPOreHHbl, Yem
OYMILEHHbIA CTaHQApT, TEOPETUYECKU BO3MOXHO, YTO HEKOTOpble W3 3TUX
€CTECTBEHHbIX 3HOOTOKC:MHOB MOFYT OKa3aTbCs aKTuBHEe SHOOTOKCuHA E. coli.
[3]. 970 ogHa M3 npuum H, no kotopoit FDA HacTavBaeTt Ha npefene, paBHOM
5,0 a.en./Kr — 3Ha4YeHUn,, NPU KOTOPOM MNPORYKT, 3arpsi3HEHHbI €CTECTBEHHbLIMU
9HOOTOKCUMHAMM HUXKEe ITOr0 YPOBHS, HE OKasbiBaeT HebnaronpuaTHOro
AENCTBUS HA 4YenoBekad W XXUBOTHbIX.

NAJN-peakTuB BbIN'yCKalT B OCHOBHOM (wupmbl CLUIA. OHu nposepsioT
4YYBCTBUTENLHOCTL CBOWIX npenapatos no RSE unu no cBOMM KOHTPOMbHBLIM
cTaHgapTam, Takxe oTkannbposaHHbiM No RSE. MosTtomy ectecTBeHHO, 4TO
npuHaTas 8 CLA pa3amMespHOCTb KOHUEHTPaUMU 3HOOTOKCUHA pacnpOCTPaHAETCS
W Ha gpyrue cTpadbl, ucnonbayowue J1AJ1-TeCT gns KOHTpOns KadecTsa
thapmaueBTuyeckoi npoaykumn. Ctanpgapt RSE EC-5 siensietcs oduumanbHbIM
n ans Wranuum, nockosnbky onucaH B ®apmakonee Wrtanuu IX wnspanus.
Kpome Toro, BO3 nopvyynna HauvoHanbHOMY WHCTUTYTY CTaHpapTusauum u
KOHTponsi 6uonornyeckmx npenapatos (JloHooH) paspaborate MexayHapoaHbIA
cTaHgapT SHAOTOKCUHA,, NPUHAB 3a OCHOBY CMeCb 3HpoTokcuHos E. coli, u3
KOTOPOM 6biN MPUroToB:NEeH HauuoHanbHbi ctaHpapt CLUA. Takon cranpapt
6bin npurotosneH v nomiy4un kop 86/650 (WHO/BS/85.1495). OH npepcrasnsieT
Co60I Cy6nMMaLMOHHO! BbICYWEHHbI npenapar.

Cy6numMauuoHHO BbICYWEHHbIA npenapat He NUWeH HeKOTOPbIX
HepocTaTkos. Cyluka Or-paHu4mnBaeT pasMepsi naptum. Tak, Npu MaroToBneHUN
ctaHpapta EC-5 B nefcCTBUTENbHOCTM paboTanu HECKONbLKO CybnnmaunoHHbIX
YCTAHOBOK MNPV OfUHaAKOBBIX YCMNOBUSAX. ITO, €CTECTBEHHO, yBenuuusaer
BO3MOXHOCTV Bapuaumiv OT nakoHa K nakoHy. K cuacTbto, 66110 nokasaHo,
4YTO Takue Bapuauuw HesHauuTenbHbl. Cywka nnoxa ewe v un3-3a
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HEBO3MOXHOCTW TOYHOrO BOCMPOW3BEQEHUS YCNOBUIA BO BpemMs 3amopa-
XWBaHWA W BbICYLUMBAHWS, BCE 3TO CTaBUT MO COMHEHME BO3MOXHOCTb
BocnpounssepneHns naptum. K TOMy Xe Heob6xoaMMoCTb pacTBOpPSiTb
BbICYWEHHbIA CTaHQApPT YBENMYMBAET BO3MOXHOCTb OWwWOKM nonb3osarens,
CBSiI3aHHOW C pasBegeHveM. Hapo Takxe otmetuTs, 4To K EC-5 pobasneHsl
BcnomoraTenbHbie BewecTtBa. Cuyutanocb, 4TO 310 Heobxogumo Aansd
crabunusauumn ctaHgapta BO BpeMs Cywku u ans obneryeHus ero
nocnepyowero pacteopexus. Nostomy k ctaHgapty 6binu gobasneHbl NnakTo3a
n nonuatuneHrnukons (M3lN). JlakTo3bl 6bin0 pobaeneHo B 10 000 pas, a
M3l 8 100 pas 6onble (N0 BeCy), 4eM 3HAOTOKCUHA. ITO OYEHb MHOMO ANs
“ynctoro” crtaHpgapta. B pencteutensHocTn xe EC-5 cam no cebe oueHb
cTabvneH n He TpebyeT O6aBOK ANa Cylwku. BeiCyleHHbIN Npenapart nepexoguT
B pacTteop Bcero 3a 10 MuH [3].

Takum o6pasom, cywka cTaHpapta v Tem 6onee BBegeHWe B Hero
BCNOMOraTenbHbIX BELWECTB HE CamMOe yaayHoe peueHue, Bbi3BaHHOE, IMaBHbIM
06pa3oM, TpaAMUMOHHLIM MOAXOAOM K XPaHeHWd GUONOrMyYecku akTUBHbIX
npenapatoB. bonee ypayHbIM peweHMeM MOXeT oOKasaTbCsi cTaHaapT
9HAOTOKCMHA B pacTBope. TakoW CTaHAapT 3HAYMTENbHO fAewesne, cnocob
NPUrOTOBNEHUS €ro He NUMUTUPYET pa3MepoB napTun, Kak 3TO0 WUMeeT
MecTo npu nuodunuaaumu. JOoCTynHOCTL 6ONbIWIOrO KONW4ecTBa OeLweBoro
cTaHgapTa osHavaert, 4to nonb3oatenu JIAJl-tecta MOryTt ortkasarbCcs OT
NCNONb30BaHMA KOHTPOMbHbLIX CTAaHOAAPTOB W MPUMEHNATb HEMOCPeaCTBEHHO
RSE, 410, B CcBOW O4epedb, YNPOCTUT CpaBHEHWE pes3ynbTaTtoB aHanusa
39HOOTOKCWMHA, NONy4YeHHbIX C nomouwbto pasHbix J1All-peakTusoB. byner
yCTpaHeHa BO3MOXHOCTb OwWbKWM Npu pas3BefeHun Cyxoro craHgapTta.
Hemeukas dmpma Hermal Chemie ycnewHoO roToBUT CTaHAapT 9HOOTOKCUMHA
B Buae pactesopa, HasbiBaemoro Novo-Pyrexal.

B 1987 rogy Komutetom EBponeiickon ®dapmakoneu OH 6bin
pekomeHgoBaH B KadecTBe CTaHgapTa 3HOOTOKCMHA ans Esponenckon
®dapmakonen nog Hassawvem PBR. Ol npepctaBnsier cobow pacTsop,
copgepxawmn 100 mr/mn JINC Salmonella abortus equi, 4T0 cooTBeTcTByET
1 000 mexagyHapogdHbix eguHuy B 1 mn.

BbICyWweHHbIN 3HOOTOKCUH [OCTATOYHO CTabuneH. XpaHuTb Takon npenapat
MOXHO, KaK npasuno, 2 roga. llpenapart pa3BogaT ykasaHHbIM KONWYeCTBOM
Boabl ansa JIAJl-tecta U akTMBHO BCTpsxuBalT B TedeHue 30 MUH, 4TOObI
pobuTbCA NONHOrO PacTBOPEHUS peakTuBa. PacTBOpEHHbIN CTaHOapT XpaHsAT
B xonoaunbHuke npu Temnepatype +2-8 °C He 6onee 4 Hepens. [penapar
HEeNb3s 3aMOpaxuBaTb, 3TO MOXET MPUBECTW K MNOTepe ero akTUBHOCTM.
Hanbonee vacTtoit nNpu4nHOW NOTEPU aKTUBHOCTM pa3BedeHHOro craHpapTa
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SHOOTOKCUHA @BNsieTCs apcopbuma 3HOOTOKCMHA Ha CTeHKax (OnakoHOB.
O6HapyxeHo, 41O oblee KONM4eCcTBO afcopbupOBaHHOIO SHOOTOKCMHA 3aBUCUT
OT nnowagn KOHTaKTa pacTBoOpa 3HAOTOKCMHA W CTekna. Takum 06pasom,
pacTBOpP HU3KOW KOHLEHTPAUMeh U3MEHSIETCA 3HAuUTeNnbHee, Yem pacTBoOp
BbICOKOM KOHUEHTpauuen, Tak Kak OQHO U TO X€e KONWYEeCTBO SHOOTOKCUHA
oyneT ancopbuposaHo n3 060uX pacTBOPOB, a NPOUEHT notepb bynet 6onblue
NS pacTBopa C MeHblel koHueHTpaumen. OcobeHHO akTMBHO apcopbupytoT
3HAOOTOKCUH “HOBOE CTekno” n nonunponuneH. [MO3TOMy MCNONb30BAHHOE
CTEKNO, HanpuMmep CTEKNsAHHble NPOBUPKK, KOTOPble NPOWNW TPEXKPaTHLINA
UMKN MOWKW, CYWKW W OENUMPOreHn3auun, n nonucTMponoBble npobupkn
nydwe BCEro NOAXOAAT ANS XpaHeHus 3HAOTOKCWHA. Hapo TakXe OTMeTuUThb,
4yTO NPOBMpKM K3 “UCNONL30OBAHHOrO CTekna’ M nonucTMpona npekpacHo
nopxopAT Ans npurotoenenusi pactesopos CSE nepep NAM-tectom [4]. Tem
HEe MEeHee Ccepun pasBefeHui npenaparta SHOOTOKCUHA, NPUrOTOBNEHHbIE W3
MCXOOHOrO pacTBoOpa, XpaHWTb He pekomeHpyetcs. WX rotoBsT Henocpep-
CTBEHHO nepep NpoBedeHueM TecTa. ‘
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5. METOAbI U YCNIOBUSA
NMPOBEAEHUSA JIAJI-TECTA

5.1. Meroasbi-nposegenns J1AJl-tecta

Ona onpepeneHns HanuM4uMa 3HOOTOKCWMHA B UCMbITyeMblx obpasuax, a
TAKXE AN OUEHKU €ero KONMuMYecTBa CywecTBYeT MHOXEeCTBO MeTOoauK, B
OCHOBE KOTOPbIX NexXaT 4eTblpe OCHOBHbLIX cnocoba: renb-Tpomb6 TecT, B
KOTOPOM pe3ynbTaTbl OUEHUBAKOTCA BU3yanbHO No 06pa3oBaHvIo TBEPQOro
rens; TypbugumeTrpuyeckun Meton — no 06pasoBaHUIO NOMYTHEHUSN
peakuUMOHHON CMeCH, OLEHMBAEMOrO MHCTPYMEHTaNbHO; XPOMOIEHHbIN MeTo —
no obpasoBaHui0 OKpalnBaHWUs, BO3HUKAIOWEro B peaynbtate BBEOEHWUS B
pPeakUMOHHYID CMeCb XPOMOreHHOro cybcTpaTa B3aMeH Koarynorewa;
KONOPUMETPUYECKNA METOod — C WUCMonb3oBaHuMeM crnocoba onpepenenHus
Konu4ecTea OCaXXAeHHOro sHOOTOKCUHOM 6enka no Jloypu. Hanbonee wmpoko
ncnone3yerca renb-TpoM6 Tect (gel-clot test). B stom Tecte B pesynbrarte
peakummn aHgoTtokcuHa u JIAJl-peaktuea npouncxognt obpasoBaHue TBEPQOroO
rens. Peakuuio nNpoBOOAT B CTEKMASHHbIX Npobupkax, B KOTOpble BHOCHT
paBHble 06bembl J1ATl-peakTuBa 1 McnbITyemoro pacreopa, 06bi4Ho no 0,1 mn
kaxporo. Paamep craHpgapTHbiXx npobupok 10x75 MM cBsisaH C 06bEMOM
peakunmoHHon cmecn. CunTtaercs, 4TO Takow AMameTp Npobupku ABNSETCs
ONTUMAarnbHbLIM, a Kpyrnoe AHO Npobupkun obneryaer obpasoBaHve rens (B
criydae NonoXWTENbHOW peakuun renb obpasyeT npasBunbHYO nonycgepy Ha
oHe npobupkwm). flyywe Bcero NogxoosT Ang NPOBEOEHUs TeCcTa CTeKNSHHbIE
npobupkKu, HO CUNUKOHUPOBAHHbLIE CTEKNSAHHbIE NPOBUPKM TaK XE Kak W
nnacTmaccoBblie yxyawawT obpasosaHue rensa (1, 2].

Kak npasuno, npobupku cHabXarTcs Kpbllkamu, HTOObl usbexarb
3arps3HEHNs SHAOTOKCMHOM M3 BO3Ayxa BO BpemMs aHanusa. PeakunoHHyio
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CMECb XOpOLWO NnepemMelnBatoT, BCTPSXMBas NPOBUPKY, U BbiAEepXUBAT
npu 37 °C B TedyeHun 1 yaca. Bo3MOXHbI HEKOTOpbIE BapwaHTbl BPEMEHM
BbIOEPXUBAHNA peakUMOHHOW cmecu. Haule Bcero ero cokpawatotT oo 30 MuH,
uHorga HaobopoT yBenuuMBalT OO0 2—-4 4ac C Uenbio YBENU4YUTb YyBCTBU-
TenbHOCTb cnocoba. Ho B dapmakonee CUWA (USP XX, XXI, Xl n XXIlI)
BpemMsa MHKYOGupoBaHua CTpOro onpepeneHo paBHbiM 1 4acy. 1o oKOHYaHuu
MHKYBUpPOBAHWSA ONpemensioTca pesynbTaTel Tecta. Ecnu B npobupke
obpasoBancst TBepObivi renb, KOTOPbIA HEe paspywaeTcs npu nepesopaynsaHum
npobupkn Ha 180°, TecT cuuTaeTca NONOXWUTENbHbLIM Ha MPUCYTCTBUE
9HOOTOKCHHOB. OTpuuaTenbHbIM pe3ynbTaTOM CYUTAETCS OTCYTCTBMUE
U3MEHEHWUN COCTOSHWS PEeakUMOHHOW CMeCwu nocne WHKYOMpoBaHus wnu
paspyweHwe rens npu nepesopayumBaHun npobupku. B 3Ttom Tecte
HEBO3MOXHO TOYHO OMNpedenuTb KOHUEHTpauuio 3HOOTOKCUHA B pacTBOpE.
Tak, ecnu yysctBUTENLHOCTL JTAfl-peakTuBa paBHsieTcs 1 a.eq./mn, TO npu
cofep>XXaHun sHOOTOKCHMHA B UCMbLITYEMOM pacTBOpe B pPaBHOW unu 6onbluew
KOHUEHTpauun pesynbraTbl Tecta 6yayT NOnoXwTenbHbIMKU. Ana TOro YToobsl
onpenenuTb KOHUEHTPaUMIO SHOOTOKCUHA B TAKOM pacTBOpe, ero Heobxognmo
pasBectTy anuporeHHOW BOOOW A0 KOHUEHTpauuu, B KOTOPOW TecT paer
oTpuuartenbHbl pesynbtat. OO6bIMHO AN OnpegeneHnst KOHUeHTpauuu
5HOOTOKCWUHA rOTOBAT CEPUI0 passefeHuin npenaparta. lepsble passeaeHns
moryt 6biTb B 10 pas, cnegyoowme — B 2 pasa. 3a pesynbrar Tecta
NpuHMMaeTCsa nocnegHee passefeHue, fatowee Teepablii rens. KosduumeHt
pasBefeHns, YMHOXEHHbIn Ha 4yBCTBUTEnbHOCTb J1AJl-peaktuBa, paer
3HA4YeHWe KOHUEHTpauuu 3SHOOTOKCMHA B UCMbITYyEMOM pacTteope. 370
3Ha4YeHUe ABNSAETCH HETOYHbIM, TakK Kak peanbHOe 3Ha4YeHWe KOHUEeHTpaumm
9HOOTOKCUHA HaxoAWUTCA roe-To Mexay NocnefHuM pasBefeHueM, AaBluvm
TBEpAbLIA renb, U cnepylowvm passegeHneM. Takum o6pas3om, renb-Tpomoe
TECT ABNAETCH NONYKONUYECTBEHHbIM. MuHuUManbLHas KoHUeHTpauwus
9HOOTOKCUHA, onpegensiemas STUM TECTOM, 3aBUCUT TONMbKO OT YyBCTBUTENb-
HocTu J1AJl-peakTuBa.

lenb-TpoM6 TecT, nposBoguMMbid B npobupkax, asnsercsa Haubonee
pacnpocTpaHeHHbIM Crnocobom npoBegeHus aHanusa ¢ nomouwsto JI1ATST-
peakTtusa. OgHako, Npu exefHeBHOM NPOBEAEHUN aHanu30B pPasHbIX NapTui
NeKapcTB C KONMYECTBEHHbIM OnpefeneHnemM CofepXXaHns B HUX 9HOOTOKCUHA
aKkTyanbHbIM CTAaHOBUTCA BONPOC 6onee 3KOHOMHOro ucnone3oBaHus J1ATl-
peaktnBa. OnbIT MCNONbL30BaHUS TecTa nokasbiBaer, 4To o6bvembl JI1ATl-
npenapara M MUCNbLITYeMOro pacTsopa MOXHO cokpatute € 100 mkn pgo
50 mkn. OpHako Huxe 31oro obbema BO3MOXHbI NOXHOMOMOXWUTENbHbIE
pesynbTaThl U3-3a agresvym manoro obvema peareHta Ha gHe npobupku [3].
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[MosTomy 6binn paspaboTaHbl CNOCOBLI NPOBEAEHUS TECTA, B KOTOPbIX 06BLEMBI
NMAJ-peakTvMBa M UCNbLITYEMOrO pacTBopa 3HAYMTENLHO COKPALleHbl, 8 BMECTO
NPO6UPOK UCNONL3YIOTCA CTEKNSHHbIE NNACTUHKWU (KaK NpaBuno, NPeaMeTHbIe
ctekna ana mukpockonuwu). lMepeas Takas mogutumkaums npobupoyHOro
renb-TpOM6 TecTa, nony4dmellas Ha3saHwe cnanpg Tect (slide test), nossunack
B 1974 r. [4]. B atom Tecte 10 mkn J1AJl-peaktusa nomeLwatoT Ha NOBEPXHOCTb
cTekna ¢ NoMoLIbI0 KannbpoBaHHOMO Kanunnsipa unv MUKpPONUNETKU (U CTEKNo
U Kanunnsapbl QOMXHbI ObiThb  anuporenHsl). K pacrteopy [1Afl-peaktusa
pobasnserca 10 MKN WCNbITYEMOro pacTtBopa, CMeCb MepemelnsarT C
NnoMoLbi0 Kanunaspa. Taknum Xe CnocoboM CTaBWUTCS MNONOXWUTENbHbLIR ©
oTpuuatencHbll KOHTponb. Cnepyet u3berath o06pas3oBaHus BO3AYWHbIX
nysbipet unn ynanstb MX C NOMOLWbI anuporeHHow wurnbl. Bce kannwy,
NOMELLEHHbIE Ha CTEKNO, OOMKHbI OQMHAKOBO ABMraTbCs (nogparveartb) npu
aKKypaTHOM NOCTYKMBaHuuW nanbuem no kpato crekna. CTtekno nomewarot
BO "BMAXHYI Kamepy”, KOTOPOMN MOXET CNyXWTb, Hanpumep, nnactukosas
Kopobka, OHO KOTOPOI YCTNaHO YBNaXHEHHOW unbTpoBansHOW 6Gymarow.
Bce npobbl uHkybupytoT 1 4 npu 37 °C. o OKOHYaHWK WHKY6UpPOBaHMWSA
npobbl paccmarpusaloT B ApkOoM ceete. CTekno pepxaTr ropusoHTansHo,
cnerka HaknoHss n BcTpaxusas ero. Npu aTom nerko 3ameTHo obpasosaHue
TBEPOOro rens unu yBenuyeHue BA3KOCTW.

Kputepvem oueHkuM pesynbTaToB MOXET CnyXuTb Bubpauus kanensb:
NONOXMUTENbHBLIA Pe3ynbTaT — NOcne UHKYGuposaHus He HabnopaeTcs Bubpaumn
Kannu npu noCTyKWBaHWWM NO CTEKNy; OTpuuaTenbHbIM peaynbrar — Kanns
BUOPUPYeT Tak Xe Kak M [0 MHKybuposahus [5].

OueHuBatb pesynbTaThl peakuMm MOXHO W NOCNe BbICYWNBAHNS
peakunoHHOW cmecw. [Ans 3TOro nocne WHKYGMPOBaHWS CTEKNO MOMeLlaroT
Ha KPbIWKY KUNfwero ctepunusaropa M akkypatHO HarpesarwT [0 NOMHOro
nucnapeHus kanenb Ha ctekne. 31o 3aHumaeT 3—-5 MuH. Heobxoanmo, 4To6bI
Bnara ucnapunace nonHOCTLI0. Mocne aToro pesynbTaTthl TEeCTa OLUEHMBAKTCH
no cneaytlowmnmM Kputepusim: NOMNOXMUTENbHbIW — FOMOreHHoe 6enoe NSTHO;
oTpuuatenbHbll — ofpasosaHue LEHTpanbHOro Konbua [6]. Habniopaemas
KapTuHa oGbsiCHseTCa cnepyrowmm 06pasoM. MNpu oTpuLaTensHOM pesynsTare
NAJl-peakTMB BO Bpemsi peakuum cCOBMpAETCS B LEHTPE Kaniu, 4T0 npw
BbICyWWBaHWM NpUBOANT k 06pasoBaHMi0 UEHTpanbHOro Konbua. [lpwu
NONOXWUTENbHOM pesynbTaTe OH PacNpPOCTPAHAETCA pPaBHOMEPHO NO BCeW
kanne. Takum 06pasom, obpasosaHne rens NPUBOAMT NPW BbICYWNBAHAN K
06pa3oBaHNI0 TOMOTEHHOr0 Cyxoro NsiTHA MO BCeit kanne. B HeKoTopbix
npobax MoryT obpasoBbiBaThbCs nepuepuyeckne Konbla Ha MecTe
UEHTpanbHOro Kombua, 4TO MPU3HAHO 3a NPOMEXYTOYHYK peakuuto. Camo
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no cebe HarpeeaHue NOCNE 3aBEPWEHUS WMHKYOMPOBaHWS He NpuMBOAMUT K
U3MEHEHWIO pe3ynbTaToB TecTa.

B ppyrom BapuaHTe mukpometoga {7] peakuumoHHble CMecu nocne
UHKYOMpoBaHns paccMaTpusaioT nog (HasoBO-KOHTPACTHBIM MWUKPOCKOMOM
npyv Manom ysenuyeHun (x4). B otpuuaTensHoM KOHTPoOne JoH — YepHbIn C
60NbWUM YUCNOM SIPKUX KNETOUHbIX (hparMeHTOB, 3TN KNETOYHbIE (DparMeHTb!
MMEeIOT TEHAEHUMIO arpernposatbCa U cobupatbCs K UeHTpy kannu. Korpa
Nno CTeKny NOCTYKMBAIOT Nanbuem, 3TV arpernpoBaHHbie parMeHTbl KNeTok
HauuHaloT BuGpuposaTb. B peakuMoHHON cMecwn, copepxaller 3HOOTOKCWH,
(hOH OnanecueHTHbIR, KaK MOPO3HOE CTEKNO, KNETO4YHble (PparMeHTb! OCTaKTCA
OMCNeprupoBaHHbLIMU NO BCEW Kanne v He BuGpupytoT npu ypape. CTenexb
onanecueHumn (oHa nponopuuoHanbHa KOHUEHTpauuu 3SHOOTOKCUHA. [ns
TOro 4to6bl NOoNy4nTb Gonee OOGBLEKTUBHYID KapTWUHY, PeakuMOHHYI0 CMEeCb
oKpalwuBalT OQHON Kannen pacteopa 6poMEeHON0BOro CUHEro, HaKpbIBAOT
NMOKPOBHbIM CTEKNOM M BU3yanbHO OueHuBaloT pesynsraT. B oTpuuarensHom
KOHTpONEe 4epe3 HEeCKONbKO MWHYT Mocne okKpawwBaHUA pa3BUBaETCA
xapaktepHoe roniy6oe KOfbLO OKONO 5-6 MM B OvameTpe BAONb BCEro
NPeXHero Kpas Kannu peakuumoHHOW cmecu. o BCemy nonio BuAHbI
OKpaleHHble (parMeHTbl Knetok. B peakumoHHbiIX CMecsix, copepXallimx
9HOOTOKCUH, O06pa3oBaBWWNCA renb OKpawWBaeTCs W pacnpenensieTcs Kak
“obnako” no BcemMy nNOMoO, a OTAENbHbIX (ParMEeHTOB KNETOK He BWUOHO.
Cpasy xe nocne pobaBneHWs KpacuTens renesas macca BbIrMsauT Kak
6enas “obnakonogobHas” macca, OKpy>eHHas ronybbiM Kpacsawmm pacTBOPOM.
Yepes HeCKonbKO MWHYT OHa OKpaWMWBAETCH Kpacutenem, u okpyxatowas
ronybas okpacka ucuesaet. Takum o6pasom okpatweHHoe “obnako” asnsertcs
obpa3oBaHHbLIM NOJ OEWCTBMEM 3HOOTOKCMHA renem. Takas “obnavHocTb”
rens CHWXaetcs NPonopuUMOHanbHO CHUXEHUIO KOHUEHTPauMn 3HOOTOKCUHA.
O6pasoBaHue “konbua” Npu OTpULATENbHOW peakumu, no-BuaMMOMYy, CBA3AHO
C BbICbIXGHMEM W OKpalWMBaHMEM Kpas Kannu B peakUMOHHOW CMecwu, B
KOTOPOW BA3KOCTb HUXE, YeM B pPEaKUMOHHON CMeCHU C MONOXWUTENbHOM
peakumen.

Kpacutens He 06s13aTenbHO AOMmKeH GbiTb aNUPOreHHbIM, TaK Kak WHTepBan
mexgy pobaBneHnem Kpacutens u uccnepgoBaHveM pesynsTatoB CocTaBnseT
BCEro Heckonbko MuHyT. [lo3TOMy ManoBeposiTHO, 4YTO MUPOreHHoe
3arps3HEHNe pacTBopa KpacuTenst MOXeT Bbi3BaTh renuposaHue J1AJ1-peakTuBa
M BAMATL Ha pesynbraTbl Tecta. OKpaweHHble npenapatbi MOXHO Aonroe
BPeMsi XpaHUTb B BbICYWEHHOM BuAe.

W, HakoHeu, ewe oouH BapuaHT Mukpomertoaa [3]. B stom metope ans
TOro 4TO6bI Kanns peakuMoHHOW CMECU He pacTekanacb no CTekny, Ha Hem
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genatoTcs napaduHoBble Konbua. Ons 3TOro Harpetyto CTEeKNSiHHY0 Tpyoky
avameTpoMm 9 MM 06MakuBalT B CTEPUNbHLIA NapadvH U HAHOCAT KOMbLO
Ha NOBEPXHOCTb CTEPUNBHOIO CUIMKOHMPOBAHHOMO cTekna. B kaxpoe konbuo
nomewaroT 10 mkn JTAJT peaktusa, K HUM pob6asnsaoT 10 MK UCNLITYEMOrO
pactBopa W MNepemewunBaloT B KOH4YMKE aBTOMartudeckow nunetku. ocne
WHKYBMpOBaHWS BO BNaxHOW Kamepe CTEKNO HaKMNOHAT Ha 45°, npu 3ToMm
B oOTpuuatensHou npobe peakuMOHHAs Macca CTekaeT K Kpaw Konbua,
TOorga Kak B MOMOXWTENBHOW — OCTaetca HenomBwxHOW. [locne atoro B
LEHTP Kannu BepTUKanbHO ONyCKalT KanunnapHyio Tpybky. Paamepsi
kanunnspa - 75x1,5 mMm. PeakuMoHHas cMeCb NOgHUMAETCs NO Kanunnsipy
Ha BbICOTY, NPOMOPUMOHANbHYKD €ee BA3KOCTWU. [lonoxuTenbHblie Npoobl
NOOHUMAIOTCH Ha BbLICOTY A0 4 MM, OTpuuaTtenbHble — Ha BbICOTY 6onee
6 MMm. OTpuuaTenbHbIA KOHTPOMb: MOXET NOAHATLCA Ha BbicoTy 10-12 MMm.
WHTepsan ot 4 0o 6 MM CHMTaeTCa NPOMEXYTOUHOW peakuuen. KanunnapHein
METOL CYWUTLIBAHWUA pEe3ynbTatoB TpPebyeT MEHbWEro OnbiTa U MPUMEHUM
Ons TecToB, NPOBOASAWMXCHA Ha NOBEPXHOCTU o6opynosaHus. B atom cnyvae
BU3yanbHOE CYUUTbIBAHUE MOXET 0Ka3aTbCs CMNOXHbIM.

PesynbTtaTbl MUKPOMETOAOB ¥ TecTa B NpobupKax NokKasbiBaT MOMNHYIO
KOppensuvio Ans oTpuuatenbHbiX U NONOXUTENbHbLIX pe3ynbtatos [3]. OgHako
npy¥ WX NPOBEAEHUW MOryT BO3HUKATL NPO6Gnembl, KOTOpble OBbLIYHO He
BO3HMKAKT Npu npoBefeHun nNpobupoyHOro renb-Tpomb Tecta. Hanpumep,
OYEeHb TUFPOCKOMUYHbIE PACTBOPbLI NPOSBASIOT TEHAEHUMIO K YBENUYEHUIO
06beMOB Kannum BO BPpeMsi ANUTENBHOMO UHKYOGUPOBaHUSA. 9TO MOXET NpuUBeCTH
K YMEHbLWEHUIO 4yBCTBUTENbHOCTU TecTa. B aTux cnydasx pekoMeHpyetcs
MCNonNbL30BaTh HEHACLIWEHHYD BnaxHyo kamepy [4]. C opyroi CTOpPOHbI, U3-
3a HEKOTOpPOro ucnapeHusi, BO3MOXHOIMO BO BPEMS WHKYOMpoBaHus, 0bbem
peakuVoOHHON CMECU MOXET YMEHbLWATLCS, YTO TakXe 3aTPYOHSEeT OUEeHKY
pe3ynsTatos [5]. C Tem 4106kl YMEHBIINTL UCMapeHue, CTeKNO C peakLMOHHLIMU
CMEeCsAMU, NOMELLEHHOE BO BNAXHYK Kamepy, HakpbIiBAKT KPbIWKOW Yalku
MeTpu. 3T0 cO3paéT ABOWHOW Cnow usonsumu. Ecnu TemnepaTypa B Kamepe
nopgepxusaetca Ha yposHe 37 °C, OBOMHAs u3onsuus npepoTepaliaet
KOHOEHCMPOBaHWe Ha BHYTPEHHEN NOBEPXHOCTW Yawku eTpu, coxpaHss ee
NOCTOAHHYIO Temnepartypy [3]. Ecnu ucnonb3oBatb He CUNUKOHMPOBAHHLIE
cTeKna, Kannsg nerko pacrtekaetcs no CTekny u Tepsier dopmy. MN3-3a atoro
OLEHKa, pes3ynsTatoB MOXET ObiTb “HeTO4YHOW. OyeBuMAHbIM AOCTOMHCTBOM
MUKPOMETOAOB SABMSAETCS BO3MOXHOCTb NPOBOAWTL aHanNW3 Ha MpUCyTCTBUE
NMUPOreHOB HEemnoCpedCTBEHHO Ha NOBEPXHOCTU NPUMBOpPOB M OBOPYROBaHUS,
KOTOpble AOMXHbl OblTb anWpPOreHHbl, KOHEYHO, €eCnu pasmepbl 3TOro
obopyaoBaHuMa nO3BONSAOT NOMECTUTbL ero B TepmocTar. Ho u B 3TOM
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cnyyae OH He BCerga OKasbiBaeTCs NPOCT B NPOBEOEHUW, Kak Hanpumep,
NpuM OUEHKe CcOoAepXaHus ISHAOTOKCUHA HA MNOBEPXHOCTU Membpan,
MCNonb3yembix B cuctemax unsrpaumn. Membparbl QOMKHbI ObiTb CBOGOAHBI
OT BMAMMON Bnaru, HO OOCTATOYHO BRAXXHbIMU, YTOObI n3bexarb BNUTbIBAHUS
peareHTa. 'MgpaTnpoBaHue MemMbpaHbl MOXET NPUBECTU K €€ UCKPUBNEHWUIO,
4TO AenaeT 0bblYHble METOMbl CYUTLIBAHUS PE3YNbTATOB TeCTa HenpUrogHbIMU.
B aTOM cnydae MOXHO MCnonb3oBaTb KanunnspHbii metog (3]

He cTonb CywecTBeHHbl pa3Hornacusa OTHOCUTENIbHO O6BLEMOB PEakTUBOB,
“ucnonb3yembix B 3TUx metopgax. Cuutaercsi, 4To Bonee kpynHas kanns (no
20 MKN nusata M WUCNbITYEMOro npenapata) vmeeT 6onee npaBuNbHYIO
topmy 1 obneryaer oueHky peaynbTatoB [5]. B TO Xe Bpemsi B TecTte C
oKpalmnsaHnem ncnonbayercs Bcero no 7-8 mkn [7].

HecmoTpsi Ha BHELHIOK NPOCTOTY METOAA, B KOTOPOM OLEHKA pPe3ynbTaTos
MPOBOAMTCS MO BbICYWeEHHbIM 06pa3uam, 3ToT Cnocob He NULLEH U HeJOCTaTKOB.
Tak, NpyM Ucnonb3oBaHMM B KayeCTBe UCMbITYEeMOro pactsopa npenapara C
BbICOKUM copepxaHumem 6enka Kannu arpermpyrotcs U ckaTbiBalTCs C
CWNNKOHWPOBAHHOIO CTekna BO BPEMS BbiCywuBaHus cmecu [6]. Ucnonb-
30BaHune nNpob C BbICOKON KOHUEHTpaUMEen COnen Takxe MOXET 3aTpyaHSTb
OUEHKY pesynbTaTtoB Mnocne BbiCywuBaHua obpasLos.

Bce 310 3actaBnsieT BBOAWTL HOBbIE KPUTEPUU OLIEHKW PE3ynbTaTtoB M
Aenaet 3Ty OueHky 6onee 3anytaHHon. OgHaKko BBEAEHWE HOBbLIX OnpepeneHuit
0N pes3ynbTatoB peakuud MOXHO CHuTaTb OOWMM HepoCTaTKOM  3TUX
MWKPOMETOOB MO CPaBHEHUIO CO CTAHQAPTHbLIM MPO6GUPOYHBIM TecToM. Bo
BCEX 3TMX “obnakax”, “LeHTpanbHbix naTHax” n “konbuax” nerko 3anyraTbCs.
OpHako pOCTOMHCTBA MUKPOMETOAA CTOMb OYEBMOHbLI, YTO OH YX€ BKIIOYEH
B ®apmakoneto Wtanum (IX wuspganve 1985). O6vembi J1Afl-peaktuBa u
NCMBLITYEMOrO pacTsopa OnpefeneHbl PaBHbIMU 10 MK, BPEMS WHKY-
6upoBaHni — 60 MMH BO BnaxkHou kamepe. Pe3ynbTaTbl OLEHUBAIOT, HAKIOHAS
CTeKNo Ha 45° n OCTOPOXHO MOCTYKMBAsA No Hemy. Ecnu renb He paspywaercs
NPW HakKNoHe, 3HA4YWUT peakuus NONoXuTenbHas.

Mpn wucnonb3oBaHMM MWUKPOMETOAA CTOMMOCTb KOMMYECTBEHHOrO
onpeneneHns SHAOTOKCMHA B obpasue cHuxaetca B 10 pa3 No cpaBHEHUIo
CO CTaHAapTHbIM TECTOM B npobupkax 6e3 yuwepba 4yBCTBUTENLHOCTU TecCTa.
Bce 310 3HauuTenbHO paclwmpsieT Kpyr ucnonb3oBanusa J1AJl-Tecta.

lenb-TpOM6 TecT fBNSETCA Haubonee MOAXOOSWWM ANS NPOBEAeHNs
aHanuaa Ha NUpOreHHOCTb BOAb! N1 MHBEKLMIA U NapeHTePasibHbIX PacTBOPOB.
[lostomy oOH BkNto4eH B psn Papmakoneh Kak KOHEeYHbI TecT. BaxHo
oTmMeTuTb, 4To B ®Papmakonee CLIA ykasbiBaeTcs, 4TO AByKpaTHas owwubka
cuyMTaeTcs NpuemMnemMon npv nposepeHnn renb-Tpomob tecta. B 1o xe Bpems
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fonee CNOXHble, WHCTPYMEHTanNbHbLIE METOAbI MpegnonaratT 3HAYUTENBLHO
MEHbLLYIO OWWBKY, YTO CHMTAETCS NPEUMYLLECTBOM 3TUX METOAOB, Hanpumep,
10 % — owwnbka ans XxpOMOreHHoro metopa. Kak HW napagokcanbHO, HO 3TO
O3HA4aeT, YTO Nonb3oBaTeNu renb-TPpoM6 TecTa UMEKT NpenMyilecTea us-3a
Bonblero npasa Ha owwbky BO BpeMs MOAroTOBKWM W NpOBeAeHWs aHanusa.

PassuTne rens-Tpom6 Tecta npyMeBeno K CO3naHWIo psina KONMYeCTBEHHbIX
meToauk. Tak, TypbuaumeTpu4eckuMin TeCT -OCHOBaH Ha HabniopeHuu, 4To
yBENUYEHNE KOHLEHTPAUMWU 3HOOTOKCUMHA NpuMBOAUT K NPOMNOPLMOHANbHOMY
pPasBUTUIO MYTHOCTW, BbI3BAHHOMY OCaxpeHvwem koarynoreHa ua J1AJl-peaktusa
[2, 8, 9]. PeareHT gna aTOro Tecta COOEPXUT KOoarynoreH B KOnuMyecTsax,
AOCTATO4HbIX ANs 06pasoBaHUs MYTHOrO pacTsopa, HO HEe#oCTaTOYHbIX Ans
obpazoBaHua TBEpPOOro rens npu OEeWCTBUM Ha nu3aTr sHAOTOKCUHA. [ocne
MHKYBMpOBaHMA, NPOBOAMMOrO Tak Xe, Kak U ans renb-tpom6 Tecta, npobbl
aHanu3upyloT Ha cnekTpodoTomeTpe unu Hedenometpe. OnTumanbHas anvHa
BONMHbI — 360 HM. BO3MOXHO Takxe uamepeHue npu gnuHax sonH 380, 405,
670 Hm [10]. KOHUEHTpauns SHOOTOKCUHA PacCUUTLIBAETCS NO KanubpoBO4HON
KPVBOW, Ons NOCTPOEHUS KOTOPOW NpOBOAMTCA Cepust OMbITOB C WUCNOfMb-
30BaHMEM PasnNUYHbIX pasBefeHnin CTaHOapTHOrO 3HAOTOKCMHA.

OpHon 13 Haubonee nNepcnekTUBHbLIX pasHOBUAHOCTER Typbuawn-
METPUYECKOro MeToa ABNSAeTCs KMHeTu4eckuin Tect. B atom meTtope Takxe
onpegenseTca CTeneHb MNOMYTHEHWS pacTBopa, OAHAaKO B OTNMYMe OT
TYpOMAMMETPUHECKOrO MeToaa U3MEPSETCS 3HAYeHUe CTEeneHn NOMYTHEHUS
He B OOHOW KOHEYHOW TOYKe nocne OCTaHOBKW MHKYBUPOBaHUS, a B TeYEHUe
BCEro nepuopa nHkybmuposaHus. B ocHoBe 3TOro metoaa nexwuT HabniogeHue,
4YTO CKOPOCTb peakumum mexgy 3HAOTOKCUHOM u JT1AJl-peakTmBOM HaxoguTCs
B NPAMON 3aBUCMMOCTU OT KOHLIEHTpauuMu sHAOTOKCUHA. CKOPOCTb peakuuu
U3MepseTcsa No CTeneHn MNOMYTHEeHUs peakuumoHHOW cmecu. 1o Toukam,
nony4eHHbIM B TeyeHWe BCero npouecca WHKybuposaHus, CTpoOUTCSH
KUHETUYeCKasn Kpusasi N3MEHEHWS ONTUHECKOW NNOTHOCTU BO BpEMEHU. Hem
Bbllle KOHUEHTpauus 3HOOTOKCWHA, TEM paHblle Ha4ynHaeTcs peakums
(NOMyTHEHUE) U Tem Kpy4ye KpuBas akTMBHOCTU. [pUMepbl KWHETUHECKMX
KpuBbIX ONst PaCTBOPOB 3HOOTOKCUHA B KOHLI.eHTpauVIﬂX ot 1,0 no 0,03 a.eq./mn
npuBeaeHbl Ha puc. 4.

KoHueHTpaumio aHgoTokcuHa onpenensioT no KaﬂVI6pOBO‘-IHbIM KpWBbIM.
HeobxopnMO OTMETUTL, 4YTO KOHEYHAs CTeneHb MOMYTHEeHWs 3aBUCWT OT
conepxarust koarynoreHa s f1AJ1-peaktuee (apyrumu cnosamu, OT KOnM4ecTsa
cybcTpata Ans ceepThiBawwero GepmeHTa), a HE OT KOHLEHTpauum
aHOoTOKCUHA. OT KOHUEHTpauun 3HOOTOKCMHA 3aBUCUT CKOpPOCTb peakuuu,
T.e. aKTUBHOCTb (DEPMEHTHOM CUCTEMBLI U CKOPOCTL MCMONb30BaHUs cybeTpara.
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MoaToMy B 3TOM MeToAe OnpepeneHus KOHLUEHTpauunm 3HOOTOKCUHA
UCKMIOYNTENBHOE 3HA4YeHMe NPUAAETCH TOYHOMY OrpaHWYEHWI0 BpPeMeHM
peakuum u OCTAHOBKW WHKYBWPOBaHUS.

OnTnyeckaa MMNOTHOCTb, 3.ef/Mn

565 HMm
'y
0,8
,0 05 025 0,125 0,006 0.03
04
0.2
0 —
40 50 Bpems, muH

Puc. 4. KnHetuyeckvne KpuBbie pacTBOPOB 3IHAOTOKCMHA
B KOHUeHTpauuu 1-0,03 3.en./mn

Ona nposepeHua kuHeTuueckoro [lAJl-tecta cospaHbl cneumansHble
npubopsl LAL 4000 n LAL 5000. Mpunbop LAL 4 000 coctouT nu3 6noka,
copepxauwero 21 ucTouHuk Harpesanums, 20 nap guogos, ucnyckawwmx cset
(MakcumanbHas anvHa BonHbl 560 HM), 1 HOTOAMOAOB, a TaKXe NepCOoHaSIbHOMO
KOMMblOTEpa, CuuThiBaOWero v obpabaTbiBalowero MHpopmMaumio. AHanu3s
nNpoBOAUTCSA B npobupkax n3 60pocMnukaTHOro crekna guameTpom 12 Mm n
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BbICOTO 75 MM. K ucnsryemomy pactsopy o6bemom 0,4 mMn pobasnsiercs
0.1 mn JTAN-peakTusa. Qrrryeckoe CHUTbIBAHWE NPOV3BOAUTCS Yepes Kaxable
5 ¢, scero 90 muH. Mepsble 135 C WAET HacTpoiika npubopa. Mocne aToro
HauuHaeTcs ortcuyer. Tennepatypa 37 °C nopgepXusaetcsi C TOYHOCTbIO
+0,5 °C. Mpubop cnocobed Npon3BOAUTL OaHOBpeMeHHO 20—40 onpepeneHun
(npu ucnons3osaHuu asyx 6nokos). MNMpudop LAL 5 000, ocHalweHHbIi# 6rnokamm
Ha 24 wnn 32 onpepenéHvs, NO3BONSET Npu KOMOWHMPOBaHUW 3 GnOKOB
genath 0o 96 onpepeneit ogHOBPEMEHHO. C NOMOWLI0 3TUX NpuGopoB
onpenenserca WUPOKUM CMEKTP KOHLUEHTpauun sHpoTokeuHa — ot 100 go
0,01 a.ep./mn. B 1985 r. meton 6bin pekomeHposaH FDA ona npumexeHus
B (hapMaueBTU4ECKOi NEoMblwNeHHOCTH [1].

Haubonee cosepweiHo annapaTtypoi ans nposeneHus J1AT-Tecta
TypbuanuMeTpuHeckum (nocobomM CrnpasBemnimBo NpU3HaH TOKCUHOMETP
Toxinometr ET-201, paspzdoTtaHHbiv upmon “Waro Pure Chemical Industries”
(CWA). Mpubop paboTae’ N0 TOMY Xe NpuHumMny, 410 1 npucops! LAL 4 000
n LAL 5000. B Hero MOXHO MNOMECTUTL OfHOBPEMEHHO 64 npobbl.
OTANUNTENLHON 0COBEHH ICTBIO 3TOMO TOKCUHOMETPA ABMAETCH BO3MOXHOCTb
“cnonb3oBaHus 3aeck npPGMpok avametTpom 10 MM U BLICOTOR 75 MM, T.e.
Takux Xe, kKak U B ren,-TPoM6 Tecte. OgnHakoB Takxe n o6bem npobbi —
0,1 mn wucneityemoro pacteopa # 0,1 mn JlAfl-peaktuea. OnTuyeckas
MMOTHOCTL OnpenensieTcs Yepes Kaxasle 12 ¢ npu anuHe BOMHbl 600 HM.
Becb aHanus gnuTcs 45 MMH, a 4depe3d 60 MWH MOXHO npoaHanuampoBaTtb
npobupkn ¢ nNpobon no NeToay renb-Tpomo TecTa.

Takum 06pa3om, TOHCMHOMETP MOXHO MCNonb30BaTh [ANsi NPoOBeAeHus
aHanusa Kak Typbuaume pPMH4ecKum METOAOM, Tak U METOLOM renb-TPOoM6
TecTa, npuyem gonyctumd Mcnonb3oBaHue noboro JAfl-peaktusa. B 1987 r.
FDA pekomeHpgosano wcfonb3oBaHue tokcuHometpa ET-201 ans konTpons
cofiepXaHua SHOOTOKCMHIB B NeKapCTBeHHbIX npenapatax [11].

MeTon XpomMoreHHord CybcTpara TakXe KONMUMYeCTBEHHbIN — CheKTpo-
thoTomeTpuyecknin. OH oiNMyYaeTCAa OT Npedbiayuinx Tem, 4TO KOarynoreH B
HEM MOMHOCTBID UMM YzCTUYHO 3aMEHEH WCKYCCTBEHHbLIM XPOMOTMEHHbIM
cy6etpatom. O6biyHO 3t TeTpanenTtua, nmetownn Ha C-koHue xpomodop
MHA. Buoxumnueckon ocioBoi paspaboTkn 3Toro Tecta 6bino onpepenexHve
TOYeK paspbiBa, KoarynorsHa cBepTbiBaWmM depmeHTom. CeepTbiBaowmii
(hepMeHT paspesaer KodrynoreH B 2 Toudkax no cBs3sm Apr -Tpe - v
Apr,-Tnn,, ; B 060MX Cry4.iAX aMUHOKWCIOTON, NPEAWeCTBYIOWeh paspesaemoii
cBA3n, sasnsercs rmvumH [12-14]. HauGonblwee CpoacTBO CBEPTLIBAIOWMIA
tepmeHT nposisnset k cyCTpaty TBOK-len-Mmu-Apr-NMHA [13-16]. Bo Bpems
akTMBaumm csepTbiBatow i hepmMeHT faeiicTByeT Kak amupasa, paspesas
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ces3b Apr-lTHA n Bbiceo6oxpas NHA. B pesynbtate nosensietcs xenras
oKpacka, WHTEHCUMBHOCTb KOTOPOW NpOnoOpuMoHanbHa KOHUEeHTpauuu
SHOOTOKCUHA B peakuMOHHOW cmecu. PesynbtaTtel onpegensorcs cnekTpodoro-
MeTpuydeckn npu AnvHe BonHbl 405 HMm [2, 17]. [ns npoBepeHus Tecta
cHavana uHkybupyetcs J1AJl-peakTns ¢ Npoboi ans akTmeBaumn (GepMeHTHOW
cuctembl, nocne 4ero po6aBnseTcs XpoOMOreHHbld cybertpart. Yepes
onpegeneHHbIn NPOMEXYTOK BPEMEHU peakums ocTtaHasnueaeTca nobaBneHvem
YKCYCHOW KMUCNOTbl. HekoTopble BapvaHTbl XPOMOrEHHOIO MeToaa aonyckaooT
coyetaHne JlAJl-peareHTa M XpPOMOreHHOro cybctpata npuv nNepeoM
nHKybupoBaHun [2].

B HekoTOpbIX Cny4asx, Hanpumep npu OnpegeneHvu 3HOOTOKCUMHA B
CbIBOPOTKE WNU Nnasme KpoBW, Ha wn3mepeHue nornoweHus npu 405 HM
MOXET OKa3blBaTb BUSHWE XENTbIA UBET CbIBOPOTKM Unn nnasmbl. Ons Toro
4yT106bl M36exaTb 3Toro, BbICBO6OXAEHHbI [MTHA MOXHO nepeBecTu B
asokpacuTenb KpacHOro LBeta MEeTOAOM AMa30oTMPOBaHUS. OTOT npuem
yBenuumMeaeT 4YyBCTBUTENbHOCTb METOoda npumepHo B 2 pasa. Mcnonbays
Habop Toxicolor test (AinoHmsa) ans onpepeneHust 3HOOTOKCWHA B KPOBM, C
NOMOLbIO 3TOr0 MeToAa MOXHO OBHapYXWUTb 3HOOTOKCWH B KOHUEHTpauuu
1 nr/mn wnn 0,003 3.eq./mn.

Ons XxpOMOreHHoOro MeToda Cepbe3HbIM NPENATCTBUEM MOXET 0Ka3aThbCs
KOHKypupytoliee UHrubuposaHue, Bbi3BaHHOE NPUCYTCTBMEM KoarynoreHa B
NAMN-peakTuBe. B Takom cnyvae cBepTbiBaOWMA (PEPMEHT NPENMYLIECTBEHHO
paspesaeT KoarynoreH, a He XPOMOreHHbl cybCTpar, 4YTO €eCTeCTBEHHO
CHUXaeT 4yBCTBUTENbHOCTL TecTa. Mpoussoautenu J1Afl-peakTuBa 06xonsaT
3Ty npobnemy nubo NyTeM pasBedeHust peareHTa, CHUXAIOWEero KOHLEHTpaumio
KoarynoreHa, nubo nytem otéopa naptuin [1AJl-peakTvBa, UMeOWmMX HU3KOE
conepxaHue koarynoreHa. CywecrsyioT (M3nM4eckme N XMMU4eckue MeTofdbl
yaaneHus KoarynoreHa, HO OHW CYLWECTBEHHO YyBENW4YMBalOT CTOMMOCTb
peaktua [2]. '

B 1982 r. FDA pekomeHgoBano XpPOMOTEHHbIW TeCT B KayecTBe
KONW4EeCTBEHHOro MeToda OnpefeneHus copepXaHus 3HOOTOKCWMHA,
NPOBOAMMOro MO crnepyowen Metoauke. McnbiTyemas npoba cmewmnsaeTcs
¢ J1AIl-peakTvBoM v nHkybupyetca 10 MuH npu Temnepatype 37 °C. 3atem
pobaensercs pacteBop cybcTpata U CMeCb BbiAepXWBAETCA NpU Tex Xe
ycnoeusix ewe 3 MUH, Nocne 4ero peakuust npekpawaercs nobaBneHnem
25 % YKCYCHOW KUCNOTbl. ECNM SHOOTOKCUH NPUCYTCTBYET, NOSBMSETCS XenToe
oKpawusaHue, 3aTeM Oonpeaensercsa OonTU4eckas NMOTHOCTb Ha CNEKTPo-
(potomeTpe npu AnuHe BONHbI 405 HM. KOHuUeHTpauuMs 3HOOTOKCWUHA
onpepensetcs NO kanubposo4HOW Kpuson [1].
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B konopumeTpuyeckom Tecte ocaxpaembii B pesynstare peakuuu mexagy
MAJ1-peakTMBOM M 3HOOTOKCUMHOM KOarynoreH nocne uHkybauuu otaensercs
ueHTpudyrupoBaHmemM U OTMbIBAETCH OT .Npobbl M He npopearupoBaswWero
6enka. lNocne aTOro KONMU4YECTBO oOcaxpeHHoro 6enka onpepensieTcs no
meTomy Jloypu. OnTuyeckas NNOTHOCTb OKpPacku, pa3BUBLUENCA B pesynbrarte
peakuuu, uamepsieTcs CnekTpoOTOMETPUYECKM Npu anuHax BonH 500 wvnu
700 HM. Tak Kak KONMYeCTBO OCaXaeHHoro o6enka nponopuMOHanbLHO
KOHLEHTpauMn 3HOOTOKCWUHA, MOXHO MOCTPOUTL KannbpOBOYHYIO KPWUBYIO C
MUCNoNb30BaHMEM CTAHOAPTHOrO 3HAOTOKCUMHA W MO HEeW onpepenuTb
KOHLEHTpaUMIO 9HOOTOKCUMHA B npobe [18].

5.2. Ycnosusi nposegennsi JIAJl1 recrta, noXKHOMONOXKHATENbHbBIE
M NIOXXKHOOTpHUaTeNIbHblIe pe3y/bTaThbl

Yxe OTMevanocb, 41O Haubonee pacnpoCTpPaHEHHbIM CNoco6oMm
npoBeaeHns TecTa ABNSeTCs renb-TpoM6 TtecT. [loaTomMy wumeer CMmbicn
OCTaHOBWTLCS, MaBHbIM 06pa3oM, Ha YCnoBUAX NPOBEOEHUS UMEHHO 3TOro
Tecta. [lpyrue metogmku 6onee CnoXHbi W, KaKk nNpasuno, TpebyloT Hanuuus
‘He TOMbKO CneuuanbHOro npenapara, HO U [OCTATOYHO CAOXHbLIX NPUGOPOB.
Onsa npoBeneHWs Xe renb-TpOM6 Tecta Hukakue 0Ocobble npucnocobnexus
He HyxXHbl. HeobxoguMbl TONbkO BoasiHas 6aHa M CyxoxaposoWw wkad ans
penuporeHnsauun nocyasl. A B Cnyyae MCnonb30BaHUs pa3oBOi CTepUnbHOM
N anuporeHHou nocypbl (Npobupkwn, NUMNETKM U Op.) Heob6xoaumoCTb B
CyX0XapoBOM LlKkady oTnapaer.

Mpu npoBeneHun NGOro TecTa HeOBXoAMMO YUUTLIBATb BO3MOXHOCTb
NONy4YeHUs NOXHOMNONOXUTENBHbIX U NOXHOOTPULUATENLHBLIX pe3ynsTaTos. Iog
NOXHONONOXUTENbHLIMKU pe3ynbTaTaMu Nogpa3yMeBaeTcs nony4veHune
NONOXMTENLHOrO peaynbraTta (T.e. perucrpauuMu COOepXaHus 3HOOTOKCMHA
Bbllie YCTAHOBNEHHOW HOPMbI) NpU OEWCTBUTENLHOM HU3KOM COOEp>XaHwuu
3HOOTOKCUHA. Tak, B cny4Yae KOHTPONS WHBLEKLMOHHLIX NEeKapCTB MOXHO-
NONOXWTENbHLIA Pe3ynsTaT NogpasymeBaeT BbIGPakoBKYy npenapara XOpowero
KayecTsa.

NoxHooTpuuatensHeit peaynstar Tecta — pesynbTar, Npu KOTOPOM
onpeneneHHana € nomouibio JIAJl-Tecta KOHUEHTpPauus 3HOOTOKCMHA HUXe
AONYCTUMOW HOPMbI NPU [ENCTBUTENLHOM COlEPXaHUM 3HOOTOKCUHA Bbile
HOPMbI, 4TO MOXET NPUBECTU K BBEAEHMWIO NauUMEHTY NMPOreHHOro npenapara.
Obe 3T BO3MOXHOCTU KpaitHe HeXenaTenbHbl U NO3TOMY NapannensHo C
COGCTBEHHO TECTOM Ha OnpefeneHve ComepXaHWs 3HAOTOKCMHA CTaBsTCS
TeCTbl, 3apjaven KOTOPLIX ABNAETCA NpoBepka KOPPEKTHOCTW aHanwaa.
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JTOXHBbIX pea3ynbTatoB MOXHO wu3bexaTrb npu cobniogeHun ycnosun
nposeneHns Tecta. Hwke npuBeneHbl HEKOTOpble Obwmre npasuna NpoBeaeHNs
NAJ-Tecta n paccmartpuBatoTCcs cnydan obHapyXeHWUs NOXHOMONOXUTENbHbIX
N NOXHoOTpUUaTenbHbIX peaynstatoB. Hanbonee 4acto Takue pesynstaThbl
nony4yaimoTca u3-3za npeHebpexeHua npasunamu pabotel. Bcs nocyna,
ucrnonb3yemas npu nNpoBedeHuW TecTa, fonmkHa O6biTb AenuporeHM3npoBaHa
HarpesaHuem npu Temnepatype 180 °C kak MuHumym 3 4, unm npu 250 °C
He meHee 30 muH. Npu pabote ¢ J1AJT-peakTMBOM, CTAaHAAPTOM 3HOOTOKCUHA,
a Tak Xe npu NpuUroToBIEHUU CepuM pasBEdeHMId IHOOTOKCUHA WnK
MCMbITYEMOro pacTeopa AoMXKHA ObiTb UCKNKOYEHA BO3MOXHOCTb BHECEHMUS
AOMNONHUTENBHbLIX 3ArPA3HEHWIA, YTO MOXET MPUBECTU K UCKAXEHWIO pe3ynbTaToB
tecta. [lpn passegeHun Ccy6nMMauMoHHO BbiCyweHHoro J1Afl-peakTuBa,
cTaHoapTa SHAOTOKCUMHA UM NPUroTOBNEHUM NoBbIX Pa3BEAeHWn (3HAOTOKCUHA
NN UCMbLITYEMOro pacteopa) HeobxoaMMO WCMonb3oBaTb BOAY C HU3KUM
copepxaHunem sHgotokcuHa (sopa ans JTAfl-tecta). Takaa Boga He OOnXHA
Bbi3blBATL renuposanuns J1AJl-peaktnBa nocrne MHKYGMpOBaHUS.

NuogunuanposaHrHbiii JTIAIT-peakTuB pasBoasT yCTaHOBNEHHbIM O6LEMOM
BOOblI M aKKypaTHO nepemewvBatOT OO0 NOMHOIMO pacTBopeHus. Ero MoxHo
“cnonb3oBaTh B TeHeHne cyTok. [lpenapar MOXHO 3amMopaxuBath W XpaHuTb
B Takom Buae 1 mecsu. [oBTopHOe 3amopaxkuBaHue He A0nycKaercs.

Ecnu cranpapr 3HAOTOKCMHA NUOMUNBLHO BLICYWEH, €ro pasBoasT
HeobxoanMmbiM o6bemoM Bofbl anst JIAfl-Tecta n pacTBOPAOT, aKTUBHO
BCTpsAxuBas (nakoH. PasBefeHHbI! npenapar MOXHO XPaHWUTb Mpu
Temnepatype 2-8 °C He 6onee 4 Hegenb. 3amopaxuBaHue pacTsopa
9HOOTOKCMHA He fponyckaetcs. Cepun pabounx pasBeneHuin He XPaHsT, ux
rOTOBAT ANA KaXporo OHS paboThl.

OntumaneHoe 3HadeHwe pH peakuwu 7,5. PekomeHgyembih ananasoH
pH npu nposepeHun onbita 6,0-7,5. 3T0 noppasymeBaeT Heo6XOAMMOCTb
KOoHTpons pH ucnbiTyemoro pacreopa. B cnyyae HeobxogumocTn pH nosogsT
AO HOpMbI AoGaBneHnem CTepunbHbIX anuporeHHsix pacteopos 0,1 N HCI
nm 0,1N NaOH nnu anuporenHoro 6ytepa. Hekotopble ghmpMbI-npoussoanTenm
BbINYCKAIOT B KAYECTBE pacTsoputens ans nuotunuanposanHoro J1AIl-peaktusea
anuporeHHbin  6yepHbiii pacteop (Tpuc-HCl, pH 7,4). B ator pacteop
pobasnsietcs MHAWKATOp (EHONOBbLIN KpaCHbIA. MameHeHue okpacku
peakLuMoHHoi cmecu J1AT1-peakTiea U UCMLITYEMOro pacTBOpa CBUOETENLCTBYET
B TakOM crniy4ae O BbIxofe 3a npefenbl AONYCTUMOro AavanasoHa pH n o
BO3MOXHOCTU MONYYEHUS NOXHbIX Pe3ynbTaTos.

Cpasy xe nocne po6aBneHusi B NPoGUPKY pacTBOpPa 3HOOTOKCMHA M
NAN-pearTuBa peakUMOHHYI0 CMECb HEOBXOAMMO TWaTensHO nepemelLartsb,
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B NPOTUBHOM Cny4ae MOXHO MONy4YUTb NOXHOOTpULATENbHLIE PEe3ynbTaThi.
Ho nepemewunBaHne He AOMXHO Bbi3blBaTb NeHOOOpas3oBaHUs. ITO MOXeET
npuBecTu K aeHatypauun 6enkos J1Afl-peakTvBa u Tak e BEAET K NONy4EHUIO
MOXHOOTPULATENbHBLIX PEe3ynbTaToB.

Mpobupkn C peakUMOHHOW CMECbi0 NomMewaroT B BOASHYK 6aHio unu
TepmocTart ¢ Temnepatypou 37 °C. Yxe oTmeyanocb, Y4TO peakuus mMexay
NAJ-peakTMBOM #“ 3HAOTOKCMHOM 3aBUCUT OT TemnepaTypbl U BpeMeHU
peakuun. ToyHOe nopmepxxaHve onTumansHoW Temnepartypbl (37+1) °C
HEeOBX0AMMO NpuM UCNONb30BaHUKM n6Oro Metoga NPOBEAEHUs TecTa.
YMeHblieHne Ttemnepatypbl 0o 25 °C npvBOAMT K 3aMEeAneHuio CKOPOCTM
peakuuu, nosbiweHne 0o 45 °C — k paspywenuto 6enkos [1Afl-peakTuBa.
MckniounTensHO BaXHOE 3HAYEeHUMe UMEET CTporoe cobniofeHne BpemMeHu
WHKYbupoBaHua. [na renb-TpoM6 Tecta OHO coctasnset (60+2) mMuH. Ecnun
napannenbHo CTaBUTCA 6ONbLIOE YUCNO TECTOB, HARO 6biTb YBEPEHHLIM, YTO
Kaxabll “3 HuX OypeT npekpaieH TOYHO Yepes yKasaHHbI MPOMEXYTOK
BPEMEHM.

BaxHbIM ycnosumem WHKyOGupoBaHuUa SBNSIETCA OTCYTCTBUE KonebaHui,
BMbpaumMm 1 TONYKOB peakLMOHHOK cMmecu. Bece a1o npuBopuT K Heo6paTtumomy
paspyLleHnto renst u NONy4YEeHU0 NOXHOOTpUUaTenbHbIx peaynstatoB. O6bI4HO
ans nHKYGupoBaHus WCNONb3YKT BOASHYKO 6aHio, KoTopas paer Haubonee
PaBHOMEPHbIN Harpes.

ToyHO 4epe3 60 MUH MHKYOBMpoBaHUS NPOBUPKY BbIHUMAIOT U3 WTATUBA.
Henb3a BbiHMMATL WTATUB CO BCEMWU MpobupkamMu, Henb3s yoapsite WnNu
BCTpsAxuBaTb Npobupku. MNMpobupkn akkypaTHO nepesopayuBaldT Ha 180°.
B cnyuyae npucytctBusa B npobe 3HOOTOKCMHA B QOCTATOYHON KOHLEHTpauuu
obpasyeTtcs TBepAbli renb, KOTOPbIA HEe pas3pywaeTcs npyu nepesopaynBaHum
npobupkn Ha 180°.

Bce BbllenepeyncneHHble ycnosus sBNSIOTCA o6WMMKM npaswunamu
nposefeHns noboro Tecta. [Ons onpepeneHvs QOCTOBEPHOCTU TecTa, T.e.
Ons rapaHTunM TOro, 4to BCE TpeboBaHWs, NpeabsBNsemMble K YCNOBUSIM
NPOBEAEHNs TeCTa, BbINONHEHbl, CTABUTCA KOHTPOMb: MOMNOXUTENbHbLIA, B
KoTopoM cmewnsaioT J1Afl-peakTvB C 3HOOTOKCMHOM, KOMUYECTBO KOTOPOro
B 2 pasa npesblaeT 3asBneHHy 4yBCTBUTENbHOCTL JIAJl-peaktuBa, U
oTpULaTenbHbIR KOHTPONb — JTAI-peakTuB v anuporeHHasi sopa. TecT cuuTtaercs
OOCTOBEpHbIM, €Cnu NOMOXWUTENbHBIA W OTpUUATENbHbLIA KOHTPONb Aanu
apekBaTHble peaynbTaTbl B ABYyX NOBTOPHOCTAX. MONOXWTENbHLIN OTBET AN
OTPWLATENLHOr0 KOHTPOMSA CBMAETENLCTBYET O 3arpPA3HEHUM 3HOOTOKCUHOM
NAN-peaktusa, sogbl unu nocyabl. OTpULATENbHLIA OTBET B NONOXUTENLHOM
KOHTpONEe MOXeT yKasbiBaTb Ha nnoxoe kayectso [IAll-peaktnBa wunu
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3HOOTOKCMHA, Ha HecobnioaeHue ycnosuii NHKYGUPOBaHUSA, BbIXOO 3a PaMKu
pH 1 T.4. Takue ownGKKU Nerko pacnos3HalTCA U YCTPaHAOTCS.

OpHako Ha npakTuke MNPUXOAUTCS CTankueaTbCa ¢ npobnemamw,
CBfiI3aHHbIMM C MNPUPOOOV MUCMbLITYEMOro npenapaTa, KOTOPbIi MOXET cam
pearnpoBaTb C JIAJl-peakTMBOM, U3MEHSAS TEM CambiM pe3ynbTaTtbl ero
peakuuM C 3HOOTOKCMHOM. B npomgykte MOryt copepxaTbCs BelecTsa,
Bbi3biBatowme renuposanHue f1AJl-peaktuBa NOMUMO 3HOOTOKCUHA. BewecTtsa,
BbI3blBaOlWME Hecneundnyeckoe renupoBaHue, U3BeCTHbl U ONUcaHbl paHee
B rmaee 3 (“MexaHu3Mm peakuumu renuposaHus nusata amebountos”). Mpu
paboTte C HUMK HEOHXOAUMO YyUUTbIBATb BO3MOXHOCTb IOXXHOMO renvupoBaHus.

Hanbonee npocTbiM cnocobom un3bexaHuss NOXHOMONOXUTENbHbIX
pe3yneLTaToB ABMSETCS pasBedeHue npoaykra, npusogsiliee K Bbixogy 3a
pPaMKu KOHUEHTpauui, Bbi3biBaOWMX renupoBanve. OoHako Takoe Hecneuu-
(huyeckoe renupoBaHue BCTPEYAETCs He4yacTo, ropasgo vale npoaykT
0OKasbiBaeT NpOTUBOMNONOXHOE AencTBue, nHrnbupya peakumio J1AJ1-peaktnea
N 3HOOTOKCWMHA. PesynbTathl TeCTa B 9TOM Cnyyae He oTpaxalT peanbHOro
cofepXaHus 3HOOTOKCUHA B WCMbITYEMOM pacTBope. 3mecb NOXHO-
oTpuuaTtenbHble pesynbTaTbl Haubonee onacHbl, Tak Kak MOryT NpuBeCTU K
paspeLleHnio UCNOoNb30BaHWa NUporeHHoro npenapara. WHrnbuposaxune Moxer
UMeTb pasnuuHytlo npupogy. OHO MoOXeT OblTb BbI3BAHO CBA3bIBAHUEM
KaTnoHOB, HEOOXOANMBIX ANA akTueaunu (EPMEHTHON CUCTEMBI, AeHaTypaumen
6enka, unameHeHuem pH, apcopbuuen sHpoTokcuHa [2]. U3BecTHO
WHrMbupylowee CBOWCTBO KPOBW, MnasMbl, CbIBOPOTKM. B paHHOM cnydae
NPUYUHOW ABMAIOTCA AHTUKOArynsiHTbl, COOQepXalwuvecs B KpOBW U nnasme.
UHrnéutopammu mMoryT 6biTb aHTUOUOTUKM, TOPMOHbI, ankanougbl, GepMeHTbI,
npocTble caxapa. Tak Xe Kak W B cny4ae C JOXHbIM renMpoBaHWeM
nuHrnbupytlolwee AOencTBME MOXHO CHSITb pasBefeHWeM npenaparta Ao
KOHLUEHTpauuu, nNpu KOTOPOA WHrMbupoBaHwe wucvesaeT, a KOHUeHTpauus
3HAOTOKCUHA OCTaeTcs B pamkax dyscTeutenoHocTu J1Afl-peakTtuBa.

Mostomy, npexpe 4em wucnonwb3osaTb JIAfl-TecT gna onpemenexus
KOHUEHTpauMn 3HOOTOKCUHA B NMpoayKTe, Heobxoaumo ybeauTbCst B TOM, 4TO
cam npomykT He WHrMbupyeT unu He akTusupyeT peakumio JIAJl-peakTvsa u
aHOoTOKCUH. [ns atoro ®apmakoneein CLUA npegycmoTpeHO npoBeneHue
cneumansHoro Tecta (Enhancement/Inhibition test). B atom Tecte cpaBHuBatoT
peakuuto J1AJl-peaktTuBa C cepveln CTaHOapTHbIX pasBefeHWr 3HOOTOKCUMHA
BOOOW U C TaKUM € pa3BefeHWeM SHOOTOKCUMHA MUCMbITYeMbIM NPOOyKTOM Y
camuMm npogyktoM. Hanpumep, npu uyscTButenwHoctu J1AJ1T peaktuBa
0,25 2.en./MN MOXHO MCMNONbL30BATL CEPUID Pa3BEAEHUIN SHOOTOKCMHA BOOOW
W NpPORYKTOM B psifly KOHUeHTpaunn sHpoTtokewHa: 0,5; 0,25; 0,125; 0,06 a.en./mn.
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TecTbl NPOBOOATCS B 4eTbipexX MNOBTOPHOCTAX ANS KaX@oro passeneHus.
Ecnu pesynbtathl onpeaeneHns KOHUEHTpauMn aHOOTOKCUMHA ONs Cepuu ero
passeneHuid BOOOW M NMPOAYKTOM YKNaaelBaKTCA B npefensl AoNyCTUMON
ownbkn (T.e. OTNMYalTCH Apyr OT Apyra He 6Gonee 4em B fABa pasa),
CUuTaeTCs, YTO MNPOAYKT NApOWen TeCT Ha WHrMOUMpOBaHWE WNW yCUneHue
peakuun. Ecnu peaynbTaTbl pasHbie, Hanpumep, OTCYTCTBME Tens npu
passefeHuy SHOOTOKCUHA NPOdyKTOM, UNK HAaoBopOT, renupoBaHne npu HU3KUX
KOHLUEHTpauMsax SHAOTOKCUHA — 3TO roBOPUT 06 MHIMOUPOBAHUN UK YCUNEHUN
peakumun. Torga NPOAYKT pa3BOAST BOOOW U MOBTOPSIOT TECT, WCNONb3YS
yXe 970 pasBegeHne. Tak HaxopsT CTeneHb pas3BefeHns npoaykTa, npu
KOTOPOM MCHYE3al0T ero akTuBMpytowme unu uHrubupyowme ceoncrea. HavuHas
C 9TOro passefieHna NPoAyKT MOXHO WCNOMNb30BaTh B TECTe HA onpepeneHue
COfEepXaHWs 3HOOTOKCMHA. BaXHO OTMETWTbL, YTO NpWM MPOBEAEHUW 3TOMO
TecTa npenapar He JOMKEH COAepXaTb CBOEro SHOOTOKCMHA B KOHLEHTpauuw,
Bbi3biBatowen renvmposanue J1AJl-peakTnBa, B NPOTUBHOM Crnyvae TeCT Ha
nHrubuposaHme/ycuneHne okasbiBaeTCs HepewucTBuTenbHbIM. [ns 3artoro u
ctasutcs npoda J1AJ1 + npoaoykT (NpoOOyKT B TOW KOHUEHTpauuu, KoTtopas
Ucrnonb3yeTcs Ans passefeHs aHOOTOKCUHA). Ecnn SHOOTOKCWMH NpUCYTCTBYET,
ero KOHUEeHTpauuio HeobxoanMo CHU3UTL pas3sefeHnem nNubo yaanutb Kakum-
nnbo cnocobom, Hanpumep ynbTpadunbTpaumen.

YXe oTmMe4anocb, YTO YCUNeHWe peakuuun BCTpevaeTcs pemko, ropasgo
Yaie vMeeT MeCTO WHrubuposaHve. [Ons Toro 4To6bl GLICTPO ONPEREnnUTL
CTeMneHb pasBefNeHUs NpoRyKTa, NpW KOTOPOW ucyesaeT WHrMbuposaxue,
pEKOMEHOYETCS NpoBOAUTbL NpeaBapuTeEnbHbIA TeCcT Ans Ob6HapyXeHus
WHrnbupoBaHus. [Ina 9TOro nNpoBOAMTCHR napannensHoe TecTupoBaHue
passefeHus NpogykTa BOAOK U pa3BefeHns NpogykTa pacTBOPOM 3HAOTOKCUHA.
KoHueHTpaunus 3HROTOKCUHA MO MEepe CHWXEHUS KOHUEHTpauuu npogykra
[omKkHa ocTaBaTbCs NOCTOSHHOW. OHa OOMXKHA rapaHTUPOBAHO Bbl3blBATb
rennposanne JIAJl-peaktMBa B crny4vae OTCYTCTBMS WHrMGUMpoBaHMWS.
PekomeHgyetcs 0o6aBnsTh 3HOOTOKCUH B KOHLUEHTPaLmn pasHol 2A (B 2 pasa
6onblen vyecteuTenbHocTh J1AIl-peaktusa). CHavana B TecTe NpOBEpSIOT
HECKONbKO AECATUKPATHBLIX passeneHun npopykra. B cnyyae wHrubuposaHus
HeckonbkO MNepBbiX passeneHuid MoryT He gatb rens. [epsoe passegeHve,
pawollee renb, CBMAETENLCTBYET O CTEMEHU pas3BedeHwusi, Heobxoaumowu ans
npeogoneHus uHrnbuposaHus. [lanee TecT NpPORONXKAKT, WCROMNbL3ys YyXe
Cepuo AByKpaTHbIX pasBefeHuii B psdy, Ha KOTOPbIA yKa3blBAIOT pesynbraTbl
npeaBapuTensHOro Tecta. Takum o6pas3om, 9TOT TeCT Nno3BONSET OnpenenvTb
CTeNneHb passeneHns, HeobxoauMyto Ons NPeodoneHus MHrMbuposaHus, HO
OH HE [aeT Hwkakoh WHMOpPMauMM O BO3MOXHOCTU YCUNEHUSA peakuuu
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M NO3TOMY MOXET MCMONb30BATLCA TONBLKO Kak CPencTso BbiGopa NpaBuibHOIO
pasBefenus npoaykta ans npoeepeHua USP Enhancement/Inhibition test.

MeTon passegeHvs nNpogykTa Havbonee 4acto WCMNONbL3yeTcs U ans
onpeneneHnst KOHUEHTPaUMn 3HOOTOKCUHA U ONs NpeodoneHus MHrMGMpoBaHna
peakumn npogyktom. OOHaKo CTENEHb pasBedeHus OOMKHA KOHTPONMPOBATLCS.
MakcumanbHoe pasBefeHne npenapara, KOTOpoe MOXET ObiTh OCYLECTBNEHO
6e3 ytpatbl goctoBepHocTu JlAJl-Tecta, onpenensieTcs NO ypaBHEHMIO:

_ K
A-M’

roe P — passegeHne; A — Y4yBCTBMTENBHOCTbL Nn3aTa; K — makcumanbHoe
KONMUYECTBO 3HAOTOKCWUHA, KOTOPOE 4ENOoBEK MOXET NOMy4nTb NP OAHHOM
cnocobe BBegeHus 6e3 pasBUTUA NATONOrMYECKUX U3MeHeHun; M -
MakcumaneoHasi gosa npenaparta Ha 1 kr maccel tena B 1 u.

Hanpumep, pactsop anst uHbekuun copgepxut 20 mr/mn sBewectea X.
MakcumanbHaa nosa gns denoseka 25 mr-mn'-y, 4yto coorsetcTeyer 1,25 mMn
(M) pactBopa ¢ koHueHTpauuewn 20 mr/mn. YyBCTBUTENLHOCTL NuM3ara —
0,06 s.en./mn. TlpenapaTt 6ygeT BBOAMTLCA BHYTPUBEHHO, CrEnOBaTENbHO
K =5 sen.kr'y"!

P

5

P= =615.
0,065-1,25

Taknm 06pasom, MakcumanbHO AOMNYyCTMMOE pasBegeHne pacTeopa
npenapata X pasHO 1:61,5. B at0# (opmyne W3MEHEHO MOXET ObiTb
TONLKO 3Ha4deHue 4yBcTBUTensHoctn JlAJl-peaktmusa (A). BbibpaB Gonee
YyBCTBUTENbHBLIN Npenapart, MOXHO YBENU4YUTL MAKCMManbHO AOMyCTUMOE
pasBefeHve.

Mocne nopTBepXaeHus 3asBrneHHoW 4yscTBUTensHocTu J1AJl-peaktusa
U NPoBepky UHrMOBMPOBAHUA MOXHO MNPOBOAMTL cobcTBeHHOo JIAJl-TecT ans
NPUHATUA pPEWEeHNs O pas3peleHun unu 3anpeweHnn WUCnonb30BaHUA
UCNbITYeMOro npenapaTta wWnu Ons OnpeaeneHnst KOHUEeHTpauun B HeEM
9HAOTOKCMHA. [Ns peweHns O paspeweHn unu sanpeleHmn ncnonb3oBaHus
npenapara ero MOXHO MpOBEPATL B OQHOM pasBefeHuu, Npu KOTOPOM TeCT
aomkeH 6bITb oTpuuaTtenbHbiM. [Ins onpeneneHnst KoOHUeHTpauuym SHOOTOKCUHA
B MPOAYKTE rOTOBAT CEpui0 pasBefeHuin npenapara, Kotopas He QOomkHa
BbIXOAMTbL 33 pamKy A0MNYCTUMOrO MakcumManbHOro passegeHus. MNonyyeHHbie
pesynbTaTbl UCNONL3YIOT ANA pacyeTa COAepXaHus 3HOOTOKCMHA.

Tak kak npu nposenerumn J1AJl-Tecta BO3MOXHbI HEKOTOPLIE OTKMOHEHWS,
3aBNCAWMNE OT YpPOBHA MOArOTOBKM MepcoHana um KavectBa MCNONb3yemblX
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peareHToB 1 060pynoBaHus, ANS Kaxnon nabopatopuu, KOTopast MCMOnNb3yeT
JTAJ1-TecT B KavecTBe ofhuumanbHOro Tecta, OO Hayana npoBeaeHus
otmumanbHbIX TECTOB NPOBOAUTCS NPOBEpKa ypOBHA NOAroTOBKM nepcoHana
nabopaTtopun. KaxpabiM paboTHUKOM [AOMKHbI 6biTb NpoBeaeHbl oT 4 Oo
28 aHanun3oB, B KOTOPbIX AOMXHA MCNonb3oBaTeca ogHa naptus J1Afl-peaktnea
n opgHa naptua CSE. MNMposognTca TECT NO METOAMKE YCTAHOBNEHMUS 3asBIeHHOM
yyscTBUTENBLHOCTM JIAJT-peakTuBa. B TecTe ucnonb3yloT cepuio ABYKpaTHbIX
pa3BefeHWin cTaHpapTa 3HOOTOKCUHA, NEPEeKpbIBaoWy0 YyBCTBUTENLHOCTb
NATJ-peakTnBa. TecT npoBoauTCS B 4 NOBTOPHOCTAX AN KAXKAOrO passefeHus.
Mocne WHKyO6MpOBaHWsA pesynbTaTt, MOMNYYEHHbIN ANs Kaxpon npobupkuy,
OLEHMBAETCA KaK MONOXMWTENbHLIN WM OTpuuaTenbHbIn. TecT cuuTaercs
[OENCTBUTENbHLIM, €CNN 3HAYEHNE AN 4 MOBTOPHOCTEN HaxOQUTCs B npegenax
gonyctumon ownbku. Ecnu owwnbka Bbiwe, TeCT MOXeT ObiTb NOBTOPEH W
owmnbKa paccuuTbiBaeTCs yxe ans 8 NOBTOPHOCTEW, M Tak [0 28 TecTos.
Ecnn nocne npoeeneHns B 28 NOBTOPHOCTAX OWMOKa BCE Xe Bblle npegena,
COOTBETCTBYIOILErO 28 TecTaM, TECT CHUTAETCH HEeOeiCTBUTENbHbIM.

Mpexge 4Yem nNOBTOPSATL 3TOT TECT, HEOOXOAMMO BbLISICHUTL MPUYUHBI
owunbku, npusoaswen K pa3bpocy pesynbTaTos.

57



asa 5

-~

NOOAWN

®

10.

11.

12.

13.

14.

15.

16.

17.
18.

Cnucok nurepartypsi

Hochstein H.D. // Pharmaceutical Technology. — 1987. — Vol. Il. —
N 6. — P 158—163. :

Novitsky T.J. // LAL Update. — 1983. — Vol. 1. — N 1. — P. 1.
Flowers D.J. // Med. Lab. Sci. — 1979. — Vol. 36. — N 2. — P. 171-176.
Frauch P. // J. Pharmacol. Sci. — 1974. — Vol. 63. — P. 808-809.
Goto H. et al. // Jpn. J. Exp. Med. — 1977. — Vol. 47. — N 6. — P. 524.
Goto H., Nacamura S. // Jpn. J. Exp. Med. — 1979. — Vol. 49. — P 19-25.
Okuguchi S. // Microbiol. Immunol. — 1978. — Vol. 22. -
P 113-121.

Levin J., Bang F. B. // Bull. John Horkins Hosp. — 1964. — Vol. 115.
N 3. — P. 265-274.

Levin J., Bang F. B. // Thromb. Diath. Haemorrh. — 1968. — Vol. 19.
N 1-2. — P. 186-197. ‘

Elin R.J., Wolff S.M. // J. Infect. Dis. — 1973. — Vol. 128. — N 3.
P. 349-352.

Sullivan J.D., Watson S.W. // Apll. Microbiol. — 1974. — Vol. 28.
N 6. — P. 1023-1026.

Nacamura T.,, Morita T., Ilwanaga S. // Eur. J. Biochem. — 1986.
Vol. 154. — N 3. — P. 511-521.

Morita T. et al. // Proteinase inhibitors: Medical and biological aspects.
Ed.N. Katsunuma, H. Umezawa, H.Holzer: Japan Soi. Soc. Press,
Tokyo / Springer-Verlag, Berlin, 1983. — P. 229-241.

Morita T. et al. // Prog. Clin. Biol. Res. — Vol. 189.: Bacterial endotoxins:
Structure, biomedical singnificance, and detektion with the Limulus
amebocyte lysate test. — Alan R.Liss. Inc., N.-Y., 1985. — P. 53-64.
Ilwanaga S. et al. // Bacterial endotoxins: Chemical, biological and
clinical aspects. — Verlag Chemie, Heidelberg, 1984. — P. 365-382.
Nacamura T. et al. // J. Biochem. — 1977. — Vol. 81. — N 5. —
P. 1567-1569. .

Iwanaga S. et al. // Haemostasis. — 1978. — Vol. 7. — N 1. — P. 183—188.
Nandan R., Brown D.R. // J. Lab. Clin. Med. — 1977. — Vol. 89. —
P. 910-918. ‘



6. OBJIACTU NPUMEHEHMUS NIAJI-TECTA

6.1. NpumeneHne J1AJl-tecta
B ¢hapMaLeBTUHECKOH NMPOMbILIIEHHOCTH

MpumeHenune JAJl-tecta B apmaueBTUHECKON NPOMBbIWNEHHOCTH
MOXHO pasgenuTb Ha 2 6onblue obnactu: ucnonb3osaHue J1Af-Tecta
AN KOHTPONS TEXHONOrMYeCKux npoLecCOB W ANs KOHTPONs rOoTOBOM
npopykumun. Mony4ntb anuporeHHbld NPOAYKT, a 3TO OOHO M3 OCHOBHbIX
TpeboBaHWii, NpeabsBNSEMbIX K UHBEKLMOHHBIM Npenapartam, MOXHO Nullb
npu npaBuNbLHOW OpraHuMsauuMM BCEro TEXHOMOrMYeckoro mnpouecca
nony4eHWs nekapcTBa, B 4ACTHOCTM, NpPW OpraHu3auuu noctaguinHoro
KOHTPONS Ha cofepxaHue nuporeHoB. [1OCKONbKY W3roToBneHue
WHBEKLIMOHHBLIX NpenapaTtoB [OMNXHO NPOU3BOAMTLCA MaKCUMManbHO BLICTPO,
NAT-TeCcT Ha cerogHAWHWA OEeHb — EAWHCTBEHHbIA cnocob npoBepeHus
nocTagumMHOro KoHtpons. Hanbonee paunvoHanbHble TOYKWM KOHTpPONS npw
W3roTOBNEHUU WHLEKUMOHHBLIX NpenapaToB CNeaylowme: KOHTPONb Chipbs;
KOHTpONb BOAblI ANS MWHbLEKUMNA; npoBepka 3SNeMeHTOB (unbTpa Ha
BbIMbIBAHWE W3 HWX MUPOreHOB; KOHTPOMb PacTBOPOB nepefn CTepunu-
3yowmm GUNbTPOBAHMEM; KOHTPOMNb YWUCTOTbI amnyn, (nakoHOB.

Kpome Toro, J1AJl-Tect addekTuBeH npu yCTaHOBNEHWM NPUYUH B
cnydyae obOHapyXeHWs nNuMpOreHoB B KOHe4YHOM npopykte. C ycnexom
ncnonsayetcs JTA-Tect n gns oTpaboTKM pexXuMOB TEXHONOrMYeckoro
ob6opynosanua. Tak, QNS onpegeneHns ONTUManbHbIX PEXUMOB MOMNKM
aMnyn u (nakoHOB B MOEYHbIX MalWHax pasnuMyHoro Tuna B Tapy
BBOOAT MOOENbHblIe 3arpsa3HeHns — 3HOOTOKCUMH (B konuyecTse 25 3.en.)
W MEeToaoM renb-TPOM6 TecTa onpepensioT CoAaepXaHwe 3HAOTOKCWMHA B
amnynax, BbiMbITbIX NO Pa3NuyHbLIM pexumam. B kayectse nonoxwTenbHOro
KOHTPOMS MCNOMbL3YIT HEMbITbIE aMNynbl, B Ka4ecTBe OTpuuaTensHOro —

59



Masa 6

Tapy, npowenwy TepMuyeckyio nenuporenmsauuio [1]. B ceotwo o4vepenb,
pexuMbl TEpMUYECKOW pgenuporeHusauum MoryT ObiTb OonpepeneHbi u
NPOKOHTPONUpPOBaHbl ¢ nomoulbio JTAJl-Tecta [2]. MeTogmkn npoBegeHns
NAJ-TecTa Ang onucaHHbIX Bbille CNy4aeB, a TAKXe KOHKPETHble BEeNUYUHbI
[ONYCTMMOrO 3HA4YeHWUs 3HOOTOKCUHA HE pernameHTUpylTcs rocyaap-
CTBEHHbLIMW KOHTPOAVUPYIOWUMU OpraHvsauvsamu, a onpefensiTcs
npoussoauTensamu npopykuum. [osTtoMy BHegpeHue 3TUX MEeTOoAuK He
TpebyeT ANUMTENLHOrO BPEMEHW W BbICTPO MPUHOCUT 3IKOHOMWUYECKUNA
apdext. Tak, MHoronetHee wucnons3oBaHue J1AJl-tecta B npouecce
NPOV3BOACTBA NEKapCTBEHHbIX NpenapaToB NO3BOMWAO NOBbLICUTL KAYECTBO
nekapcTs npu ypewesneHun koHTponsi. ®upma “Boehringer Mannheim”
(FepmaHug) coobwmna, 4To BeeneHune JIAJl-Tecta No3BONUNO CIKOHOMUTH
1100 kponukos, nuksumguposate 280 MeCT AnNs ux COAepXaHus U B
2 pasa ymeHbWWTb 3atpaTtbl Ha nutaHue. Ha ¢upme “Hause Hoechst”
(FCepmanns) skoHomusa coctasuna 500 mect u 1000 XMBOTHBLIX.
3HaunTenbLHO cnoXxHee O6CTOUT Oeno C KOHTPONeM roToBOW NpoayKuuu,
NOCKONbKY OH NPOBOAUTCA B YETKOM COOTBETCTBUM C TpebosBaHUAMMU
®apmakoneun vnu Apyrux pernameHTUpYyoWnx OKYMEHTOB, YTBEPXAEHHbIX
rocynapCTBEHHbIMU UMW MEeXKOyHapOAHbIMWU OpraHu3aunsaMu.

Bnepsble odpuumansHo J1AN-tect npusHaH B 1980 r. B CUWA, roe B
®depepanbHOM peructpe 6bino onybnukoBaHO pPYKOBOACTBO MO €ro
NPUMEHEHUID B KOHTPONE MeauUWHCKUX W BEeTepuUHapHbIX npenapatos.
Tam coobwanocbk, 4to 0,1 Hr/Mn 3HOOTOKCMHA, BBEeAEHHbIN B 10 Mn Ha
1 Kr maccel Kponuka, BbI3biBaAT MUHUMANbHBLIA NUPOreHHbIN APPexT y
50 % kponukoB. Wcxops na atoro, npepen AoNyCTUMOro copepXaHus
3HAOTOKCMHA B MapeHTepanbHbIX npenapartax cocrtasun 0,5 Hr/mn.

O606LieHne onbiTa NpakTuydeckoro npumexeHus J1AJl-tecta B KoHTpone
NnekapcTs, a TakXe AUCKYCCwus, npowefwas B Hay4HOW nuTepaTtype no
3TOMYy BOMpOCY, NpuMBEnNuM K TOMy, 4TO B Tex Papmakonesx, KOTopbie
ponyckalwT wucnonb3oBaHue JlAJl-tecta, OH He 3amMeHAeT MNOMHOCTbIO
onpefeneHns NMPOreHHOCTU Ha Kponukax, a SBNSeTcs CaMOCTOSATENbHbIM
TeCTOM nop HassaHueMm “BakTepuanbHble 3HAOTOKCUHLI". ORHOW M3 NPUYKH
3TOro ABNSAETCHA TO, YTO He Bcerga NpOCcnexmuBaeTcs Y&Tkaa Koppensuus
mexay NAJl-TectoMm v onpemeneHneM NUPOreHHOCTW Ha kKponwukax [3, 4].
OnpenenéHHo MOXHO CKasaTb Nullb TO, YTO COAEpXaHUe IHOOTOKCUHA B
KonuyecTBax MeHblWwe 5 3.en./kr Bcerga npuWBOAUT K OTPWLATENbHON
peakuuMnm y KpONWMKOB, a B Konuyectsax 6Gonee 50 a.ed./kr — K
nonoxutensHon [5]. B Tabm. 2 npuBepeHO CpaBHeEHME [OByX METOAoB
aHanusa [4].
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Tabnuya 2

Mpenapartbl, UCNbITAHHbIEe NocpeacTBom JIAJl-TecTa Ha Kponukax

KonuuecTeo npo6
C NONOXWUTeNbHOM Dosa pns
Npenapar Kon:::;mo peakuuei Kponuka,
Mn/kr
NAnN-tect Tect na
Kponukax
HopmanbHblit CbIBOPOTOUHbIA anbbymuH, 5 % 37 1 3 10
HopmanbHbliA CbIBOPOTOUHbIA anbBymuH, 25 % 25 7 0 10
BenkoBas Mpakuus Nnasmel (Yenoseka) 12 0 0 3 ;
NMMyHOrnoBynuH cbIBOPOTKM (Yenosexa) 8 4 0 10
CbiBOpOTKa npotvs beweHcTsa 8 1 1 1
KpronpeuvnuraTHein aHTUremMomunuueckuin pakTop 5 4 1 3
BupycHble BakuuHb! 26 22 17 1
XENyno4HO-KUWEYHbIE
PanuoakTuseHbie u YA Y 27 9 - 15
nexapcTBEHHble npenapaTbl
1

Pa3Hoo6pa3Hble nekapCTBeHHbIe npenapars! 1 2 0 1 ;

— - |
Bcero 155 50 29 1-5 |

Kpome T0ro, BBEAEHMIO B 4YacTHyl0 (apMakonewHyrlo cTaTbilo Tecta
“BakTepuanbHble 3HAOTOKCUHbLI® AOMKHA NpealecTsoBaTh 3KCNepuMeHTanbHas
paboTta, AoKasbiBaloWwas BO3MOXHOCTb MPUMEHEHWA 3TOMO0 MUCMbITAHUSA B
OAHHOM KOHKpPETHOM cny4dae. W, HakoHeu, Anf Toro 4Tobbl 3TOT TECT Obin
npuHsT dapmakoneen Ans npenapaTta, roe yxe €eCcTb onpedeneHue Ha
Kponukax, Heo6xooMmo pokasaTb, 4TO OH o6ecne4vvmBaer 60MblYIO
6esonacHoCTb MNpenapara AnNA nauveHta unu obnapaeTr ApyruMu cyuuec-
TBEHHbLIMWU MpenMyllecTBamm.

Bnepsbie NTAfl-TecT BkntouéH B Mapmakoneto B8 1980 r. B CLUA (XX wuap,).
C 1995 r. B CWA peiicteyer ®dapmakones XXl wv3g., roe Takke ecTb
ctatbs “BakTtepvanbHble 3HOOTOKCWMHLI'. B ctaTbe npuBoautcs nogpobHoe
onucaHne wmeToankn nposepexnuns J1AJl-Tecta u npeannucbiBaeTcs €ero
npoeefeHne nuWb B TeX cnyvasx, Korga a3TO OnpefeneHo 4acTHOW
thapmakonewHoi CTaTb@i, rae 1 NpUBOAMTCSA Npeaen AOMyCTUMOrO COfepPXaHWs
sHOoTOKCMHA B npenaparte. bonee 30 yacTHbix ctaten ®apmakoneu CLUA
BKNo4atoT nokasatenb “bakrtepuanbHbie 3HOOTOKCUHLI'. ITO BOAa AnNd
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WUHBEKUUIA, ucnonsayemas ans npurotoBeHUS UHBLEKLMOHHbLIX PacTBOPOB,
noaBeprawwmxcs crepunusaunm B notpebutensckon tape. [onyctumoe
cofiepXaHue 3HOOTOKCMHOB B Hel He 6onee 0,25 a.ea./mn. Takow xe
npegen y CTepuUnbHOW BOAbI ANS WMHBLEKUMIA, NpeaHasHa4yeHHOW Ans
pacTBOpPEHUS UNW pasBefeHUs WHBLEKUWOHHbLIX NpenapaTtoB W BbiNycka-
ownecs B noTpebutensCkon Tape BMecTUMOCTblo He Gonee 1 n. Oba
9T NpenapaTa He cogepxxaT Kakux-nnbo nobasok. bakTepuocrtartuyeckas
BOOAA ANs WHbEKUMIA, copepxawas ogHo unu 6onee NpOTUBOMUKPOBHOE
BewecTBO, a Takxe CTepunbHas BoAa ANA WHbEKUMA MOryT copepxartb
9HAOTOKCUHOB He 6onee 0,5 a.eg./mn. MHorve dapmakoneinHble cTaTbu
nocesilweHs! papguodapmMaueBTudeckum npenapartam. [ns npenapaTos,
BBOAMMBIX MHTpaTeKanbHO, AONYCTUMbIN Npefen cogepXaHus 3HQOTOKCUHOB
He 6onee 14/V a.en./mn (nHpus-lll naHtoTeTar, nttepbus-196 naHroTerar),
roe V — makcumanbHbId 06bE€M BBOAMMOro pacrteopa. Korga paaguogapma-
LUeBTMYECKUA npenapart BBOAWTCSA BHYTPMBEHHO, COQEPXAaHWE 3HAOTOKCUHA
MoxeT 6biTb He 6Gonee 175/V s.ep./mn. B 1985 r. Bbiwna B CBET
thapmakonen Utanun IX, rge takxe npucytctesyert cTtaTtbs “Onpepenexue
6akTepuanbHbiXx 3HAOTOKCUHOB”. 3Aecb MakcuMmManbHO pgonyctumas
KOHUEeHTpauns aHOOTOKCMHOB (C), BbipaxeHHas B 3HOOTOKCUHHbLIX eauHuuax
8 1 mn, onpegenserca no opmyne: C= K/M (roe K — makcumanbHoe
KONMYEeCTBO 3HOOTOKCUHA, KOTOPOE YEenoBEK MOXET MoNy4uTb Npyv AaHHOM
cnocobe BBegeHns 6e3 pasBUTUS NATONOrMYECKUX W3MeHeHun; M —
MakcumanbHas posa npenapata B 4ac). JIAJl-tecT BKNIOYEH Takxe B
EBponeiickyto hapmakoneto.

Bonbwyto paboty no sHegpenuto J1Afl-tecta nposogut FDA. B BbInyc-
KaembIX 3TUM YnpaBneHnem pekomeHgaumsx chopmynmpoBaHbl TpebosaHus
no AONYyCTUMOMY COAEPXXaHWUI0 3HAOTOKCUHOB B NEKapCTBEHHbLIX Npenaparax:
5 a.ep.-kr'-cyT’ gns BHYTPMBEHHbIX npenapatos v 0,2 3.ep.-kr'-cyT"' ans
WHTpaTekanbHO BBOAMMBIX Npenapatos. BHyTpuBEHHbIe pacTBopbl 60NbWOro
obvéma moryTt copgepxatb He 6onee 0,5 a.em./mn.

B 1983 r. FDA ycraHoBMnO npepen copgepXaHus 3HOOTOKCUMHOB B
CMbiBax C MegMUMHCKMX annapartoB, Conpukacawwmxcss € KpOBbio,
coctasnsownin 0,5 a.ep./mn. UcknioyeHue cocrtasnaer annapaTtypa,
KOHTaKTMpyowas cO CNUHHOMO3rOBbIMU XUAKOCTAMM, roe AONYyCTUMbIVA
npepen 0,06 3.eq./mn. MpuBeaéHHbIE BENWYUHBI OTHOCATCS K MaUMeHTy C
macco 70 kr. Kpome atoro FDA nybnukyeT cnucku npenaparos, Ans
KOTOpbIX OnNpedenéH npegen cogepXaHus 3HOOTOKCMHOB. B Tabn. 3
npusefeHbl NpUMeEpbl W3 3TUX CNUCKOB. [onycTumoe copepxaHue
39HAOTOKCUHOB nepecynTaHo Ha 1 Mr BeuwecTsa.
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Tabnmya 3

Mpenensi gonycTUMoOro copgepXaHusi 3HAOTOKUHOB
B MHbLEKLMOHHbIX npenaparax, nepecuyuTaHHble Ha 1 Mr BeujecTsa

Copepxanue CopepxaHue
Mpenapar 3HAOTOKCUHa, Mpenapar 3HAOTOKCHHa,
3.ea/mr a.en/mr
AMNMUMNNMHA HAaTpueBas CoNb 0.25 JNvpokaunHa rugpoxnopvg 1,10 !
AmtoTtepuumnH B 2,50 JNvpokavka ruppoxnopvin 1,10
AckopbuHoBas kucnota 0,20 Marnus cynbtat 0,09
FeHTamuumHa cynbgar 0,50 ManasepuHa ruppoxnopvn 2,90
[lekcameTtasoHa auertar 21,74 DubpuHoreH 0,17
[vrutokcuH 111,00 Uucrtenn 0,70
Kanbuusa rniokoHaT 0,02 OprotamuHa TapTpart 357,00
Kapbexuunnnu 0,025 SthenpuHa cynbhat 6,70
KogenH 0,63 .

Cnepyetr OoTMeTWTbL, YTO BO BCex CTpaHax, rge TecT “BaktepuanbHble
SHOOTOKCUHbBI" BKMIOYEH B dDapmMakonero unu nnaHupyeTcs ero BKMIOYUTb B
bnwkaniem nanaHuy, paspaboTka nokasartenen 3Toro Tecta Ans KOHKPETHbIX
npenapaTtoB BeOETCs B OQMHAKOBOW O4epépHOoCTU. Tak, B nepByld o4epenb
ycTaHaBnuMBaeTCs AONYCTUMbIA npepen copepXaHUs 3HOOTOKCUMHOB B
papmnodapmaueBTUHECKUX Npenaparax, BO BTOPYIO — Ofs NEeKapcTs, KOTOpble
Henb3s UCNbITbiBaTb Ha Kponukax (HapkOTWMKMW, CeaaTuBHblE CPeacTsa) U B
NOCNEQHIOD O4Yepenb ANS BEWecTB, HE BBOAWMbIX BHYTPUBEHHO.

6.2. lTpumeneHne JIAJT-Tecta B KIIMHUYECKOH TNMPaKTUKeE

NATJl-Tect npepcrtaBnsieT MHTEPEC He TONbKO ANS (hapmaueBTU4eCcKOWn
NPOMbIWNEHHOCTU. Bonblune Hapgexabl CBA3bLIBAIOTCS C BO3MOXHOCTbIO
NPUMEHEHUS 3TOr0O TECTa B KIMHUYECKOW NPAKTUKE ANS PaHHEn ANarHoCTUKW
3aboneBaHuid, BbI3BAHHbIX rpamMoTpuuatensHoiMu 6bakTepusmu. Obnapas
BbICOKOA YyBCTBUTENBLHOCTHIO WM CNEUUEPUYHOCTBIO NO OTHOWEHUIO K
9HOOTOKCUMHAM rpamoTpuuatensHbix Haktepuid, JTAJl-Tect, xOTS u He paér
BO3MOXHOCTU MaeHTU(MLMPOBaTbL KOHKPETHOro BO3byautens 3abonesaHus,
OAHaKO MO3BONSET BLISBWTL HanNWuue unNu OTCYTCTBUE 6akTepu wnu wx
9HOOTOKCUHOB B XWAOKOCTAX Tena. Manoe Bpemsi, Tpebywouweecs Ans
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nposefdeHus peakuuu, gaét J1AJ1-Tecty 6onbluve NpenmMyLlecTsa no CpaBHEHUo
C NoceBOM KynbTyphl. B psipe cny4aeB BaXHO HE CTOMbLKO TO4HOE onpeneneHune
BO30yAMTENS UHekumMmn, CKONLKO yCTaHOBNEHUe (akTa eé CylecTBOBaHWS.
Beictpas u HapgéxHas naeHTMdUKauma rpamoTpuuatensHoOn WHpekumm
Mo3BONSET paHblue HayaTb NeYeHue W NpaBuNbLHO BbIBpPaTL €ro cTparteruio
N TaKTUKY.

lMepBo pa6ortoit, kacawowencs npobnemb! onpeaeneHns 3HOOTOKCUHOB
B KpoBM, Gbina pa6ota JlesuHa ¢ coastopamu. [6]. B Heit oTmeyanocs,
Hapsay C BaXHOCTbLIO BONpOCA paHHeW AMarHOCTUKU, YTO B KPOBU COOEPXMUTCA
UHrMéuTOp, 6NoKMpyroWMA peakumio Mmexay JTAIl-peakTMBoM ¥ 3HAOTOKCUHOM
N 3aTPYAHAWNAK TOYHOe onpedeneHue COOepXaHwus 3HOOTOKCMHA B KPOBMW.
ABTOpLI MPOAEMOHCTPUPOBANK, HTO WHrMBUpYIOLlee AECTBME KPOBU MOXET
ObITb OTHACTU WM MONHOCTLIO YCTPAHEHO NpeaBapUTEeNbLHON SKCTpaKuMen
eé xnopodopMom.

K Hactosuemy BpemMeHu KnuHW4Yeckomy npumeHeHuto JAf-tecta
NOCBSLWEHbl COTHM nybnukauui, 4To 6€3yCNnOBHO CBMOETENLCTBYET O BAXHOCTH
npo6nembl. B paHHOM paspene o6cyxnaloTcs BOMNPOCHI O6GHapyXeHust
9HAOTOKCUHOB B pasnu4HbIX >XWOKOCTAX Tena, npobnemsbl, co3paBaembie
WHMMGUTOPOM, MHaxOAAWMMCA B KPOBW, M BO3MOXHOCTW €ro yCTpaHeHus.

Psan necnenosanuii NOCBAWEH BO3MOXHOCTU OBHAPYXEHUsS 3HOOTOKCUHA
B KpOBU WK Mpasme npu nogo3peHun Ha cencucbl, BGakrepuemuio u/mnu
CenTuuemMuto. YcTtaHOBMEHO, 4TO MNpU rpaMoTpuulaTtenbsHOW CenTUuemMuun
nuxopagka BO3NuKaeT y NnauveHTOB Npy KOHUEHTpauuu 3HOOTOKCUHA B KPOBM,
paBHon 3-4 nr/mn [7, 8]. CyuwecTsylowme B HaCTOAWEE Bpems MeTofbl
onpefeneHna aHaoToKCMHA B KPOBW MO3BONSAIOT OOHAPYXUTb SHOOTOKCUH B
KOHUeHTpauum 1 nr/mn, 4TO TEOPETUYEeCKU Oenaetr BO3MOXHOMW PaHHIOW
AvarHoCcTuKy 3aonesaHuit. MofenbHbIe ONbIThbl, B KOTOPLIX K NNasme 3mOpoBbIX
AOHOPOB A06@B NAnn OYMILEHHbIN SHOOTOKCUH, NOKA3anu, YTO ero KOnM4ecTso
MOXeT ObITb ONpeneneHo ¢ 60MbLWONA cTeneHbio TouHocTh [9]. HeobxoanmocTb
BbICTpOR gMarHocTkn GakTepueMun W/unu CEenTULEMUM MOXHO MPONEMOH-
CTpupoBath CnegylowyMM NpUMEpPoOM: NO° AaHHbIM  MeouumHcKoro ueHTpa
AmcTepnama, cmepTHOCTb ANs rpynnbl M3 339 GOMbHbIX, NEPEHECIINX
XUpypru4eckoe pmewarensCcreo, coctasnsana 27 %. B 64 % cnyvaes npuynHon
CMepTn Obina aHgoreHHas 6akTepuanbHas WHHEKUWS B OCHOBHOM
rpamMoTpulaTensHeiMM MuUKpoopranuamamu [10]. PeaynbtaTtbl npumeHeHus
NAN-Tecta ans puarHocTUkM GakTepueMun UAM CENTULEMUM y mocneonepa-
LUMOHHBIX B0MbMBIX NOKA3LIBAKOT XOPOLYK KOPPEnsuMio C POCTOM MOCEBOB
KynbTypbl: 75 % gns nonoXutensHblx U 98 % Ons OTpUUaTenbHbIX TECTOB.
9Tn pesynbTaThl npepnonaratoT, yto JIASI-TECT MOXET 6biTb WMCMONb30BAH
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Kak ObICTPbIA U HAaQEXHbI MEeTod ANA PaHHero obHapyXeHWs 3HAOTOKCUHOB
B KPOBMW Y NauMEHTOB, NepeHécwux xupypruyeckue onepauum [11]. Kpome
TOro, 660 NOKa3aHO 3HAYUTENbHOE YBENUYEHUEe CoaepXaHUs HOOTOKCUHOB
B KpPOBM NO nokasartensm JIAIl-Tecta nepen netanbHbIM WCXOOOM, TOrAa Kak
BbI3QOPOBNEHNE CONPOBOXAANOCHb 3HAYUTENbHbIM CHUXEHUEM 3TUX
nokasartenen. CneposaTenbHo, [IAfl-TeCT MOXeT ABUTLCA METOAOM
MOHWUTOPWUHIra COCTOSIHUS MauUWeHTOB C rpamoTpuuaTenbHbIMU cencucamu,
Nno3BONSAIOWMM CBOEBPEMEHHO BHOCUTbL KOPPEKTUBLI B MEeTop nedenus [12].

Heobxognmo oTMeTuTb, 4TO pesynbTathl JIAJl-Tecta He Bcerga Xopowo
KOppenupyoT ¢ pesynbTatamu nocesa KynbTypbl. B CBA3M C 3TUM HekoTopble
ncecnenosaTtenu 0TMeYaloT HeQoCTaTouHY0 HapéxHOCTb JTAS1-Tecta kak metopa
auarHoctukun. Kputuyeckas oueHka metoga HeobxogmMma, HO Npu 3TOM HY>KHO
yunTbiBaTb, 4YTO B O6ONbWMHCTBE CNyyYaes rnaBHbIM METOAOM OUEHKM
pesynbtatuBHocTU J1AJl-TecTa sBnsieTca NoceB. Takoe CpaBHEHME Henb3s
cuutatb abCconiOTHO apgekBaTHbIM, NOTOMY 4TO npucyTcTBue OGakTepui B
KPOBW SiIBNEHWE HENPOOOMKWUTENbHOE, SHOOTOKCUHbLI XEe MOryT OCTaBaTbCs B
KpoBu 1 nocne rubenu npopgyuupyowmx nx 6akrepuin. Ha pesynotatsl J1AS1-
Tecta npu O6Hapy>XeHUN 3HOOTOKCUHOB CEpPbE3HOE BAMUSIHUE TakXe MOXET
oKasaTb NPUCYTCTBUE MHrMbuTopa B KPOBWU. TPymHO TOYHO ykasaTb €ro
npupopny. Mo Bcew BEPOATHOCTA UHIMOUTOP HE OOWH, TakK Kak KPOBb SIBNSETCH
MHOIOKOMMOHEHTHON CUCTEMOW, B KOTOPOW NPUCYTCTBYIOT (hakTOPbl Koarynsiumm
N aHTUKoarynsHTtbl. Bbiwe yxe oTMeyanocb CXOACTBO hakTOpOB Koarynsiuuu
MEYexBOCTOB W MNEKONWUTaloWmMX, NO3TOMY MOXHO OXuaaTb, YTO aHTU-
KOarynsiHTbl KpoBu CNocobHbl 6GnokupoBaTth peakumio mexay J1Afl-peakTveom
N SHOOTOKCMHOM. BO3MOXHbI Takxe W pgpyrue BapuvaHTbl, Hanpumep
cBs3biBaHWe 3HOOTOKCMHA 6enkamu KpoBW. Tak unuM wnHaye, WHrMouUTop
NPUCYTCTBYEeT B KPOBW U 3aTpyaHseT o6HapyxeHuWe 3HOOTOKCUHA.
CyuwecTsyiowme MeToAbl YCTPaHEHUA UHIMBUTOPA — 3KCTPaKUMSA XNOPOoGhopMOmMm,
renb-unbLTPauns, codetTaHue HarpeeaHus ¢ pasbasneHvem npobbl ABNAOTCS
BrnonHe npuemnembiMu. OpHAKO cama Heo6XoAMMOCTb [OMNONHUTENbHbLIX
MaHUNynNsuuiA C KPOBbIO Nepef aHanu3oM YpeBaTa ONacHOCTbIO BHECEHUS
QOMONHUTENBHOrO 3arpsA3HEHUS U MOXET YCNOXHWUTbL KONMUYECTBEHHOEe
onpeneneHne aHOOTOKCUMHA B KPOBW.

HeobxogMo OTMETUTL, YTO OnpepeneHne SHOOTOKCUHA HENb3si MPOBOAUTb
B CbIBOPOTKE, TaK KaK Npu CBEPTbIBAHWN NPOMCXOQUT CBA3bIBAHNE SHOOTOKCUHA,
nocne 4ero yxe HEBO3MOXHO MNPOBECTW TOYHOE OnpefeneHue ero
KOHuUeHTpauuu. MoatoMy onpeneneHve 06bl4HO NPOBOAAT B Nnasme, OAHaKo
BO3MOXHO, 4TO 3HAOTOKCUH MOXeT ObiTb CBfi3aH C MNOBEPXHOCTLIO
Tpomb6ouunToB. B 3TOM cnydae onpeneneHne ero KOHUEHTpauunM B 6eCKNeTo4Hon
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nnasme He GygeT oTpaxaTtb peanbHOro copgepXXaHwus 9HOOTOKCMHA B KPOBW.
Takum obpa3om, pesynbratbl npumeHenus J1Afl-tecta gns obHapyxeHus
3HOOTOKCMHOB B KPOBW He CUHUTAIOTCS abCONIOTHO HAmEXHbIMU AN ANArHOCTUKM
6akTepmemumn n centuuemun. OgHAKO MOXHO paccyvTbiBaTh, YTO B nNpouecce
panbHeEWWero CoBEpWEHCTBOBAHUSA MeTO.ClIAKVI nposegenusn JlAJl-tecta
HaféxHocTb ero 6yaer Bo3pacTarth.

3HauutensHo 6onblias HapéXHOCTb Npu OB6HApPYXEHUM 3HOOTOKCUHA B
XUOKOCTSIX Tena MeHee CnOXHbIX, YeM KpPOBb Wnu nnasma, Hanpumep B
CMHHOMO3rOBOWA XXMAKOCTW, Mo4e U T.4. Bnepsebie BO3MOXHOCTL O6HApyXeHNs
rpamMoTpuuaTenbHbix G6akTepuid M UX SHOOTOKCUHOB B CMWHHOMO3rOBOW
XWUOKOCTW NpU NOOO3PEHUN HA MEHUHIUT, BbI3BaHHbIA 3TUMKU BakTepusamu,
onpepeneHa B 1973 r. [13]. Yxe Torga oTtMevanacb BbiCOKasi HapéXHOCTb
Tecta ans Takoro onpegenexHus. Bo3MOXHOCTb ObICTPOro nonyyeHwus
pe3ynsTatoB W MX Ha@EXHOCTb NO3BONAIOT Cpasy HayuMHaTb ne4veHue
cneundu4eckuM aHTUGMOTMKOM, naberasi NpUMeHeHne npenapatos WWUPOKOro
cnektpa. C Tex nop atomMy Bonpocy 6bin0 NOCBSAWEHO 6ONbWOE YUCNOo
paboT, B KOTOpbIX MNOATBEPXOAAETCH NPUrogHOCTb TecTta Ans AWarHOCTUKK
MEHWHIUTa, BbI3BAHHOrO rpamoTpuuaTentHbiMu Baktepusamu, Npuy4ém 3ToT
METOR MOXeT bbiTb 6onee HapgéxHbiM, Yem okpacka no Mpamy [8]. K atomy
MOXHO [06aBUTb, YTO NPUMEHEHME [AHHOr0 METoda MOXET NpoCTUpaTbCs u
panbwe Ha4anbHOW AMarHoCTMkn 3aboneBaHusi, NO3BOMAA OCYLECTBAATbH
KOHTPOMNb 3a ero TeYEHMEM.

Peaynbratbl pabot Nno onpegenexHnio 3HOQOTOKCUHOB B MOYE NOKasbiBaioT,
yto JlAJl-tect aBnsetcs HagéXHbIM W ObICTPLIM  METOAOM [MArHOCTUKK
6akTepuypun, NpPUYNHOA KOTOPOW B OONbLWMHCTBE Cnyvyaes SABNAKOTCA
rpamoTpuuaTenbHbie MUKPOOPraHu3aMbl. Baktepuypus CcHMTaeTcst KNMHUYECKH
3HayuMmom, - korga B Mo4e copgepxutcs 6onee 10 6Gaktepui/mn [14].
WccneposaHuns o6pasuos MO4M NPOBOAST B HacTosiwee BpemMsi 6akTepuwo-
NnorMyeckMMn Metoaamun, KoTopble TpebyiloT Kak MUHUMYM 18-24 4 ans
NOMYYEeHWsi KONMYECTBEHHbIX PesynbTaTos. YuuTbiBas NPOOOMKUTENLHOCTb
HOPManbHOrO NoCeBa, B KNWHWKAxX #u ambynatopusix XenatenbHO WMETb
npocTon un ObICTPbIN MeToa Ans OOHApPYXEHWs KIWHUYECKW 3Ha4MMOMN
6aktepuypwuu [14]. JIAJl-TecT orBe4vaeT 3TUM TpeboBaHMSAM, NOCKONbKY UMeEET
BbICOKYIO CTeneHb YyBCTBUTENLHOCTU WM CheunduyHOCTU. KonuyecTBeHHble
pesynbTaTthl No3BonAlOT AuddepeHumposats npobbl, copepxawuve 6onee
10 6akTepuii/mMn OT copepxawmx MeHee 10 6akTepuit/mn. Bpems nonydexus
pe3ynstatoB — MeHee 1 4, 4YTO Takxe SABNAETCA BaXHbiM (AKTOPOM
3((eKTUBHOIO CKpUHWHra 3abonesanun [14]. BaxHO OTMETUTb, 4TO aHanu3
moun ¢ nomoubto JIAfl-Tecta He Tpebyer cneumanbHOn 06paboTkn NPo6bl,
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Kpome pasbasneHus, a npoctora NPOBEfEeHWUs aHanuaa u Nerko 4YnTaemble
pesynbTaTbl He TpebyloT cneuuanbHOW nOprotoBku nepcoHana. [1Afl-Tecr,
BO3MOXHO, HEe 3aMeHuT apyrux, 6onee pacnpocTpaHEHHbIX METOAOB, HO OH
NO3BOMSET KIAMHUUMCTAM W UCCnepoBaTensm HaAéXHO AWarHocTMpoBaTb
rpamoTpuuarencHyto 6aktepuypuio [8, 14, 15].

NAN-Tect ¢ ycnexomMm MWCMNONb3yeTcs Ons AOWMAarHOCTUKW TOHOpen B
LepBUKANbHbLIX W ypeTpanbHbiIX 3Kccyaatax. PesynbTatbl  KAWHUYECKUX
MCCNenoBaHWiA NOKa3bIBAOT, YTO €ro AMarHocTuyeckKas LEHHOCTb (HanéXHOCTb,
4yBCTBUTENBHOCTb, CNEUUUYHOCTb) CpaBHUMA C NOCEBOM KynbTypbl [16].
Mpy 3TOM OTMEYaeTcs, YTO MOCKONbKY MOHOKOKKW SBASIIOTCA aBTOMUTUHECKUMU
opraHu3amMamu, npu nNOCeBE UM WHTepnpeTauuu peaynsrtatoB Tpebyercs
[OCTaTOYHO BbiCOKas ksanudukaums nepconana [8]. Ons nposepexus J1AJ-
Tecta He TpebyeTcs cneumanbHbiX ycnosui M ocoboin nogrotokn. OueHb
BaXHbIM MPEMMYLLECTBOM 3TOro TecTa SBMSAETCS BeCbMa KOPOTKOe Bpems
ero nposefexnsa. Tak, ona NONy4YeHWs pesynsTatoB Npu NPOBEAeHwuW TecTa
XpOMOreHHbIM MeTonom Tpebyetcs Bcero 10 MuH. Takum ob6pasom, J1ATl-
TECT MOXET 6bITb NPOCTbIM, ObICTPLIM U HAOEXHLIM METOOOM AUArHOCTMKU
roHopew [16]. ’

Mpumenenne J1Afl-tecta ana aHanuada COCKOGOB CO CTEKNOBWUAHOIO
Tena u porosuubl nokasbieaet, 4To JIAJl-TecT He paéTt NOXHOOTpULATENbHbIX
pesyneTatoB. Takum 06pa3om, CTeneHb NpeackasaHus B cny4vae nonyyeHus
nonoxuTensHoro pesynstara pasHa 100 %. Bonee TOro, cneunguyHoOCTb
Tecta Takke pasHa 100 %, T.e. eCnuM HEeT rpamMoTpuuaTenbHbiX MWKPO-
OpraHW3MoB, pesynsTat Tecta Takxe oTpuuateneH. MNpeumywectsa J1AJ-
TecTa no CpaBHEHWUIO C oKpackoi no Mpamy penatot ero 6bICTPbIM, HAAEXHBLIM
WHOMKATOPOM WH(MEKUWIA pOroBulbl U CTEKNOBMOHOMO Tena, BbI3BAHHbIX
rpamotpuuatensHbiMu 6aktepusimu [8].

Takum o6pas3om, HapgéxHas gauarHoctuka ¢ nomouwsto J1Afl-tecta
3a6onesaHnit, BbI3BaHHbIX rpamoTpuLaTenbHbIMU GakTepUAMM, NPencTaBnseTcs
BO3MOXHOW CEropHs B cnemytowmx XMAKOCTAX Tena: CrIMHHOMO3IOBOW, Moue,
ypeTpanbHOM U LUEepBUKanNbHOM CeKpeTax, B rnasHbiX 3KccypaTax.

MoxHO oxXwupaTb, 4TO C pasBuTUEM' METOAOB MpoBefdeHus TecTa,
nonyyeHnem HosbIx 6onee coseplueHHbIx JTAl-peakTMBOB CTAaHET BO3MOXHbIM
Bonee wupokoe NpUMEHEeHWe 3TOro Tecta B KIMHUYECKOW nNpakTuke.
MpenmywecTsa 3TOr0 TecTa nepen MHOFMMI APYTUMMW CYLLECTBYIOWUMIA CEroaHs
MeTonamMn amarHOCTMKM 6akTepuarnbHbix 3aboneBaHni O4eBUAOHbL: OTHOCU-
TenbHan NPoCToTa aHanu3a, HeBbICOKas CTOMMOCTb, HAAEXHOCTb M BbiCTpOTa
nony4yeHWs pesynbTatoB, CNeunMUYHOCTb U BbICOKAS YYBCTBUTENLHOCTb K
SHAOTOKCMHAM rpamoTpuuaTenbHbiX 6akTepui.
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6.3. PacwupeHne cegepbl npumeHeHus J1AJl-recta

B HacTosiuee Bpems chepa npumeHenus J1AJ1-TeCcT He orpaHuumnBaetcs
TONbKO KOHTPONEM KayecTBa NeKapCTBEHHbIX NpenaparvoB W AWarHOCTUKOW
3aboneBaHvi, Bbi3BAHHLIX rpamoTpuuarensHbiMu Baktepusmu. OH MoXeT
6bITb UCNONL30BAH B Ka4yecTBe CpeactBa O6HapyXeHws 6Gaktepui unu
SHOOTOKCMHOB B caMbix pasHbix cpepax. Uenwn atoro obHapyxeHus moryt
BbITb TAKKE CaMbIMWU Pa3NNYHLIMU: OT OLEHKN 6akTepuanbHON 3arpsisHEHHOCTM
cpefbl [0 OLEHKM KOMMYecTBa OpraHW4YecKMX npumecein B 0COB0 4YUCTOW
Bofe. Huxe npuBoOAATCHA HEKOTOPbLIE npmmepbl Takoro ncnonb3aosanus J1AJl-
Tecta B pasnuyHbiX obnacrsx.

Wcnonb3oBanue [1Afl- peaKTMBa ONS KOHTPONs KayecTsa JnekapcTs,
BBOOAUMbLIX YeNOBEKY, MOXET ObliTb Nerko NepeHeceHO Ha KOHTPOnb
BETEPMHAPHbLIX NpenapatoB M Ha AWArHOCTUKY 3aboneBaHWMin XUBOTHbIX,
BbI3BAHHbIX rpamoTpulaTenbHbiMu Gaktepnamun. XKMBOTHbIM BBOAUTCS GOnbluoe
KONMYeCTBO CaMblX Pas3nuyHbiX NapeHTepanbHblX Npenapartos, CPean KOTOpbIX
BaKLUMHbI NS ANArHOCTUHECKMX LIenen, NacCUBHOM U aKTUBHON UMMYHU3aLWK;
nekapctea Aans nedeHns WNwu npepoTBpaweHus 3aboneBaHwnin, ans
roOpMOHaNLHOW CUHXPOHM3auuu, cepaTtuBHble, obesbonusatowme cpeacTsa u
T.0. TpeboBaHNs K KOHTPOMIO Ka4ecTBa 3TUX NEeKapCTB Mano OTNMYaKTCs OT
TpeboBaHUiA, NpeabABRSEMbIX NPU KOHTPONE KayecTsa NekapcTs, BBOAUMBbIX
4enoseky. OT0 O6LACHAETCS, C OAHON CTOPOHbI, TEM, YTO MHOTME Npenaparsi,
NPUrOTOBMIEHHbIE ONSA 4enOBeKa, NPUMEHSIOTCS U ONSA XUBOTHbIX, C OPYrow
CTOPOHbI, TEM, YTO Ka4yeCTBO NPOW3BOACTBA BETEPUHApPHbIX MNpenapaTos
HaXO@MUTCS HA TaKOM XKe YPOBHE, YTO M NPOWU3BOACTBO NEKAPCTB AN YenoBeKa.
Mo3TOMY NPUHATO CYUTATL, YTO HYBCTBUTENbLHOCTb PAa3HbIX BUAOB >KMBOTHbIX
K SHOOTOKCWMHAM rpamMoTpuuaTenbHbiX 6akTepuit paBHAETCS YyBCTBUTENBHOCTH
4yenoeeka. XOTS Ha CaMOM fene 4YyBCTBMTENLHOCTb - Pa3NU4HbIX BUAOB
XWBOTHbIX K 9HOOTOKCMHAM pasnuyHa. 1o CcTeneHn 4yBCTBUTENLHOCTH
HEKOTOpbie BWAbl XWBOTHLIX MOXHO pacnonoXuTb Chneayowmm obpasom:
nowanb—Kk03a—CBUHbLA—KOoWKa—cobaka—0BLa—KOpoBa—KpbICa, Hawbonbliein
YYBCTBUTENbHOCTbLIO obnapmaer nowapgb. Pacuyersl QonyCTUMOrO YpPOBHS
cogepXxaHusi 3HOOTOKCMHA B Mnpenaparax MpoBOAATCS Tak Xe Kak u ans
yenoseka. [pu 3TOM TONbKO HEOHXOAMMO YUUTLIBATL BO3MOXHOCTL BBEAEHUS
6onblUKNX, YeM 4YenoBeky O3 npenaparta.

MpUMEPOM AMArHOCTUHECKOrO UCMONb30BaHus JTASl-TecTa B BetepuHapuu
MOXET CNyXWTb €ro npuMEeHeHwe ang OUMAarHOCTUKWM MacTuta y KOpOB,
BbI3BAHHOMO rPaMOTpULATENLHBIMKU BakTepusMn. Takas AMarHOCTMKA MOXET
oKasaTbCsi BecbMa MOMe3HOW C TOYKM 3peHuss npaswunbHOro Bblibopa
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Obnactu npumererus J1AJl-recta

aHTMbnoTuka. Tak no cratuctTnyeckum ganHeim (lWeeuns) B 70-80 % cnyyaes
MacCTWUT BbI3bIBAETCSH rPamMnonoXuTenbHbIMU GakTepusMn 4yBCTBUTENLHbLIMW
K nenuumnnuny (Streptococci n Staphylococcus aureus) un B 20 % cny4aeB
MacCTWT BbI3BaH rpamoTpuuarencHeiMmu 6aktepusammn, B ocHoBHOM E. coli [17].

Wunpokoe npumeHenune JIAJI-TeCT HaxoguT B NPOU3BOACTBE, CBA3aHHOM
c nepepaboTKoW CenbCKOXO3AWCTBEHHOW npoaykKuuu, roe OH MOXET
ncnonb3oBaTbCaA AN KOHTpons 6akTepuonorny4eckoro kKavectsa Chbipbs U
roToBOW npopykumu. Hanpumep, B COBpEMEHHOM NPOWU3BOACTBE AMETUYECKMX
NPOQYKTOB CbIPOE MOMOKO MOXET XPaHWTLCS HECKONMbKO AHER Npu Temneparype
4 °C po Havana obpabotku. [pu Takux ycnoBuaX MOryT PasMHOXaTbCs
xonoponto6uebie rpamoTtpuuatencHole 6aktepun (Pseudomonas putida),
KOTOpble NPOAYUMPYIOT TepMOCTabunbHble NpoTeMHasbl U nunasbl. ITn
(hepMEeHTbI COXPaHSIOT CBOK aKTMBHOCTb NOCINE HarpeBaHUs U MOryT CHUXaTb
KayeCcTBO NPOAYKTA, Bbi3blBas €ro CBEpPTbiBaHWE WNW W3MEHSIS ero BKYC.
NAJT-TeCcT MOXET MCNoNbL30BaTLCA B KavecTse ObICTPOro M HapeXxHoro cnocoba
o6HapyXeHns rpamoTpuuaTtenbHbix 6akTepuin B CbIpOM MONOKe ANns
npegynpexmneHns HexxenaTtenbHbIX OTKNOHEeHWId B Ka4ecTBe rOTOBOrO NpoaykKTa
[18].

Ha MHorux habpukax, CBA3aHHbIX C NepepaboTKoi CenbCKOX03aNCTBEHHON
npogykuuu, JTAJ1-Tect ncnonbayetcs ans KOHTPONS CoaepXaHus 2HOOTOKCUHOB
n rpamoTpuuatencHbix 6akTepuin B Bosgyxe. Tak, Hanpumep, yCTaHOBNEHO,
4YTO MHOrue npodeccuoHanbHble 3aboneBaHna pPaboOTHUKOB CENbCKOXO3Si-
CTBEHHOr0 CeKkTopa CBsi3aHbl C OEWCTBMEM B3BEWEHHONW B BO3ayxe
OpraHuM4yeckom nbiNu, copgepXawen pasnuyHble TOKCUYECKUEe npoayKThbl
MUKPO6HOro npoucxoxpaenns. OcobeHHO 310 kacaetcsa nTuuedabpuk, habpuk
no nepepaborke xnonka, 60eH u T.0. PasButne annepruiyeckmx pecnupaTtopHbIX
3abonesaHnini CBA3aHO C WHransuMen B3BElWEHHbIX B Bo3gyxe J1MC
rpamotpuuatensHbix 6aktepuin. UHransums soanywHsix JTNC MoxeT npueoanTb
K Takum nNposiBNEHMAM Kak Kalenb, ronoHas 6onb, gvapes v nuxopagka.
MpuynHoiA NHEBMOKOHMO3a cpeau paboyuMx XMonkoBbIX (abpuk cuuTaercs
npucytcteue JIMNC rpamoTtpuuatenbHbix 6GakTepuit B XNOMNKOBOW MbinMu.
KoHueHTpauus JNC B Bo3ayxe pasHas 0,1-0,2 MKI/M3 CHUTAETCA KPUTMHECKUM
YPOBHEM ANS HapyWeHUs (QYHKUMWU Nerkux.

Takum 06pa3omM, AN OUEHKM YPOBHS 3arpsi3HEHHOCTU W CTeneHu
onacHoctu HeobxoguMMm aHanu3 neinu Ha copepxaHue JINC. B kadecTtBe
HaleXXHOro u cenekTMBHOro Metofda uamepenus KoHueHTpauuu JINC B nbinu
MOXeT 6bITb ucnonb3osaH J1AJl-TecT. BaBeweHHy0 B BO3RYXE OpraHUyeckyto
MbiNb C NOMOLLLIO CrieuManbHbIX BO3AYX03a60PHUKOB COBUPaIOT Ha (UNLTPLI,
Hanpumep Ha GunbTpbl U3 auetarta uennonosbsl ¢ pasmepom nop 0,8 MkM.
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Mocne onpenenexnus obwel Macchl NbiNM €e BbIMbIBAIOT anMporeHHON BOOOW,
3aTemM antoaT uccnepyoT ¢ nomouwbio J1AJl-Tecta [19].

Boiwe yxe oTmevanock, 4to JIAJ1-TeCT npeanbHO NOAXOAUT ANS KOHTPONS
copepXaHusi 9HOOTOKCUMHOB B BOAE ANA MHbekuuin. Ho 3TOT Tect moxer
OblTb UCNONBL30OBAH W ANSA OLEHKU CaHWTAPHOrO COCTOSIHUSA MUTLEBOW BOAbI U
KOCBEHHOMO ornpepeneHvs cogepxaHus B Hen 6akTtepuin. B HacToswee Bpems
€OVHCTBEHHbLIM NpUeMnemMbiM CnocoboM OUEHKU CaHWTAPHOTO COCTOSHWSA
BOAbl sABNseTcs Gaktepuonornyeckuin tect. CyllecTBEHHbIM HEROCTaTKOM
3TOr0 TecTa ABNSETCS 3HAuYUTENLHOE Bpems, Tpebyemoe ans nonyyveHus
pe3ynstaToB (24-48 4). YCTaHOBNEHO, YTO KOHUEHTpauus 3HOOTOKCUHOB B
NpPOTOYHOM BOfe, onpepensemas ¢ nomouwbto J1AJl-tecta, xopowo koppenupyet
C poCTOM rpamotpuuaTensHbix 6akrtepuin. MNMoatomy JAJl-TecT kak 6bICTPLIN
M npocTtoit cnocob oueHkn 6aKTepuonorM4eckoro Ka4vecrtBa BOAbl MOXET
UMETb MHOro obnacten NMPUMEHeHWsi, 0COGEHHO B KPUTUHECKUX CUTyauusXx,
TakUX Kak HaBOOHEHWS, yparaHbl, aBapuv B cuctemax BopocHabxenus [20].

NAJ-TecT okasancs nOnesHbLIM W Npu uccnegoBaHUW 3KONOMUK
MUKPOOPraHM3MOB B OKEAHNYECKOW BOAE W OUEHKM ux Guomacchl. Nameperune
ypoBHs JINC ¢ nomouwpto JIAJI-Tecta MOXeT 0KasaTbCa XOPOWUM CPeacTBOM
onpepeneHus konuyectsa 6akTepui B Boge, Tak Kak rpamorpuuatenbHble
6akTepun cocrasnsaloT 80-95 % OT NpokapuoToB MOpPCKOM cpenb! [21].

NAJ-TecT MOXeT BbITb UCNONBL30OBaH U B 3NEKTPOHHON NPOMBIWNEHHOCTH
N8 KOHTPONSs KayecTsa Boabl. ECnu B (hapmaLeBTMYECKOA NPOMBILNEHHOCTM
OHa MOXET 0KasaTbCs MaBHbIM WCTOYHUKOM MWPOreHOB, TO B NONynpoBsog-
HWKOBOW NPOMBIWNEHHOCTU OHA $SIBNSETCA MWCTOYHMKOM OpPraHu4eckoro
yrnepopa. Pe3ynbtatbl onpegenexlns CogepXXaHus 3HOOTOKCUHA NOMYYEHHbIE
¢ nomoubio KuHetnydeckoro J1AJl-tecta Ha npubope [1AJ1-4 000 nokasbiBaloT
XOPOLLYIO KOPPensumio ¢ Yucnom 6aktepuin u 061MM OpraHnyeckum yrnepoaoMm.
9710 o03Hauvaet, 4to JIAJl-TeCT MOXeT cTaTb ObICTPbIM U YyBCTBUTENbHbLIM
WHOWKATOPOM YPOBHSI 3arpsi3HEHUA B BOQAE, MCMONb3YyeMOW B 3NEKTPOHHOW
NPOMBILNEHHOCTH.
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3SAKJIIOMEHME

NAN-tect kak oduumanbHbLIn MeTon OonpegeneHns copepXxaHus
6aKTepuanbHbIX 9HOOTOKCMHOB B NEKAPCTBEHHbIX MNpenaparax UMeer yxe
6onee 4yem 15-neTHIO0 MCTOPUIO. Kak Hay4Hblii METOO OH M3BECTEH YyXe
yeTBepTb Beka. BONbWWHCTBO CTpaH C passBuTOW (apmaueBTUHECKOn
MPOMBIWNEHHOCTLIO MPUHANU 3TOT METOR W BBENW ero B CBOW hapMakoneu.
STOMY He MellaeT TOT (hakT, YTO npenapar NPOU3BOAMTCS BCErO B HECKONbKUX
cTpaHax, a B GOMbWMHCTBE CTpaH, ucnonb3yoowmux atoT TecT, JIAll-peareHT
He npou3soauTCcs. B Hawen cTpaHe nepcnexkTWBbl WWMPOKOro BHeOpeHUs
NAJ-Tecta cenyac kaxyrtca 6onee onTMMUCTUHECKUMU YeM 5-6 neT Hasap,
Korga nokKynka MMMOPTHbLIX NpenapaTtoB 3a BanioTy Obina CNOXHbLIM Oenom,
a KpPONUKN B CpPaBHEHUW C 3arpaHWyHbIM peakTMBOM 6binu, 6e3ycnosHO,
HaMHOro pewesne. Torga NOHATHLIA BCEM Ha 3anage Te3anc O AelweBusHe
NAJl-Tecta. N0 CpaBHEHUIO C MacCCOBbLIM NPUMEHEHUE KPONWUKOB AN Hac
BbIMMAAEN HECKONbKO HaTaHYTbIM. CerogHs MOXHO cKasaTb, YTO CTOMMOCTb
npoeeneHuns J1AJl-tecta He OOpoXxe onpeneneHns NMPOreHHOCTU Ha KPOMuKax.

B HacTosiwee Bpems ecTb ytBepxageHHas BADC, ogHako nonHoueHHoe
UCMNonb3oBaHWe Tecta BO3MOXHO TOMbKO NOCME ero BKMYEHWS B YacTHble
ctaten dapmakonen. [na aTOoro Heob6xogMMO BHA4ane MNPUHSATL HOPMbI
[ONyCTUMOro cofepXxaHus 3HOOTOKCMHOB B npenaparax B 3aBUCUMOCTW OT
cnocoba Wx BBEAEHWSs, a 3aTeM BBECTM Ha OCHOBE 3TUX HOPM AONYCTUMbiE
npepgensl copepXaHus 3HOOTOKCMHOB AN KOHKPETHbIX npenapartoB. Tak
Hanpumep, ecnu Anst NnapeHTepanbHbiX Npenaparos 6yaer yctaHoBneHa Hopma
cofepxaHust 9HOOTOKCMHA paBHaa 5 a.ep..kr'-y', Torma ponyctumoe
cofepxXaHvue SHOOTOKCMHA B (hM3MONOrMYeCKOM pacTBOpPE MOXHO paccyvTath,
ucxops mM3 obwen HOpMbl: Ono3a BBeaeHus npenapata 10 mn-kr'-yl,
cnepgosatensHO B 1 Mn npenapata OONyCKaeTCs copepXaHue SHOOTOKCMHA
He 6onee 0,5 3.eq. IT0 OeiCTBUTENLHAS HOPMA COLEPXaHUs, YCTaHOBNEHHAs
B ®apmakonee CLUA. B HekoOTOpbIX Cny4vasix NPUHUMAIOTCA cneuuantHbie
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3aknoueHne

HOpMbI. Tak, cofepxaHue 3HOOTOKCUHOB B “Bopge ans wHbekumin” (USP) He
pomkHO npesbiwats 0,25 3.eg./mn, a He 0,5 3.e|./mn, HECMOTPA Ha Takue
Xe Kak ans pusanonornveckoro pacrsopa ob6bembl BBEAEHUS. ITO CBA3AHO
C Tem, 4TO BOga ANA WHBLEKUWA MCNONbL3YeTCs AN NPUroTOBNEHMUS
WHBEKLMOHHbLIX NpenapaTtoB W COAEpXaHWe 3HOOTOKCWHOB He MOXET ObiTb
Ha BEpPXHEM npepene, Tak Kak CBOIO A0NK0 3HAOTOKCMHOB MOryT BHECTH
pacTBopsiemMble B BOAE CybCcTaHuuu.

Wcnonb3osanne onbita Bepywmx @dapmakonein mupa — 6e3yCnosHO,
npasunbHbIA NyTb. OQHAKO U TyT €CTb CBOM TOHKOCTU. Heo6XxoaumMo NOMHWTB,
yto J1Al-Tect B CLWIA ucnonbayetcs yxe 15 net. Bce 310 Bpems npoucxoguno
NoCTeneHHoe YXEecTo4YeHue HOPM COofepXaHus 3HOOTOKCWMHA, uayllee
napannenbHo C yny4lweHWem KayecTBa NpovM3BOACTBA. Takum 06pasomM MOXeT
okasarbCsl, YTO npsiMoe nepeHecexnne Hopm 3 dapmaxonen CLUIA B ycnosus
Halero NpowusBOACTBA NpuBEdeT K BbibpakoBKe npenapaTtoB, KOTOpble B
TECTe Ha Kponukax NpuU3HalTCs NpUroaHbIMU. B 3TOM cnydae xenaTtenbHO
npeanoxuTte JIAJl-TeCT B KayecTBe anbTepHaATUBHOro MeToda, pesynbrarhl
KOTOpPOro MoryT 6biTb NPOBEPEHbl TECTOM HAa KpPONMKax C OAHO3HAYHbIM
NPUOPUTETOM NOCNEegHero.

OpHako BBegeHue npepenbHblX HOPM  CcopepXaHus 6GaktepuanbHbiX
SHOOTOKCUMHOB B Npenapatax, BBOAUMbIX NapeHTepanbHO, OCTATOYHO TPYAHbIHA
war, Tpebylownin aKCNnepuMeHTansHon npopaboTku. MosToMy Npole B Kaxaoi
4aCTHOW (hapMakoNenHoN cTaTbe yKasbiBaTb COAepXaHue SHOOTOKCUHA TOMNLKO
nocne NPOBEAEeHUs Cepuu COnocTaBuTenbHbIX aHanusos JTAJT u kponukos u
onpeneneHnsl Ha OCHOBE CTaTUCTUYECKON 06paboTkn pesynbTaTtoB KOHKPETHOrO
3HAYEHUN COOEPXaHWUs SHAOTOKCUHA. B 3TOM cnyvae npuMeHeHve o6uwmx
HOPM COfiepXaHWs 3HOOTOKCUHA BO3MOXHO TOMbKO NOCNEe CTaTUCTUYECKOM
06paboTkn 3HAYUTENLHOrO KONMMYECTBA [aHHbLIX, BKMOYEHHbIX B YaCTHblE
(hapmakonenHble ctatbu. Bo3mMOXHO, B 3TOM cnyyae nony4eHHble HOPMbI
6ynyT MeHee XecTkumu, 4yeM Hopmbl dapmakoneun CLUA.

CraHpapt Ha J1AJl-peareHT UMeeT BaxHOe 3Ha4eHue W CBA3AHO 3TO C
Tem, 4To nop obwum HassaHuem J1AJT npoxoasT KOMMepUeckue npenapartbl
pasnuyHbix Gupm npoussoautenein. Mostomy B OTHOweHun J1Afl-pearenTa
pasymHbIM 6bin 6bl NOAXOA, paspelwarowmnii UCnonL3oBaHWe npenaparos
TONbKO TeX NpOU3BOAMTENEW, KOTOPble UMEIOT NULEH3MI0 Ha MPOU3BOACTBO
npenapata B cTpaHax, roe JIAJl-tect gaBHO Bknio4veH B kayecTBe apmako-
neiHoro Tecta. Takow peareHT OonmxeH GbiTb 3apeructpupoBaH B PO,

AHanornyHa sToM M npobnema cTaHmapTa SHOOTOKCMHA W eauHuubl
3HOOTOKCMHA. YXe OTMe4anoch Kakoe 3HadeHue MMeeT CTaHOapT 3HOOTOKCUHA
U HaCKONbKO BaXHO UCMONbL30BaHWe ctaHaapTa aHOoTokcuHa u J1Afl-peareHTa,
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noCTaBNSEMOro ofHON (upmon U npoeepeHHbix No RSE. Mostomy npobnemy
3HOOTOKCMHA Hapo paccmaTpusath BmecTe ¢ JIAIl-peareHTOM M gonyckatb
MCMONb30BaHWE TOMNbLKO KOHTPONBHOMO CTaHAApTa SHOOTOKCWMHA, NOCTaBnseMoro
gmecte ¢ J1All peareHTOM U CHabXEeHHOro cepTudukaTtoM CpaBHEHUS ero
aktmeHocTm no RSE ¢ nomouwpbto ucnonssyemoin naptum J1AJl- peareHta.

Yto Kkacaetcs METOOOB MNpOBeEAeHMs Tecta M ux moaudukauui,
HeobxoaMmMo, xoTss 6bl Ha nepBoe BpeMs, MakCUManbHO OrpaHu4uTb
BO3MOXHOCTM WX NPOWU3BONbHbLIX Moaudukauuin. Bo BCsikom cnyyae B
OTHOWEHUN NpoBefeHus hapmMakonemHoro aHanusa, OHW AOMKHbI COOTBET-
CTBOBATbL .METOAAM, yKasaHHbiM noctaswukom J1AfT peareHta. Henbas
NPOU3BOMbHO 3aMEHATb renb-TpoM6 TecT Ha TypbuaumeTpuyeckuin, ecnu
3TO He OrOBOPEHO CrneunansHO NPOM3BOAMTENEM, MOCKOMbKY, Kak npasuno,
nop ONpeneneHHbin MeTod CO3[AaeTcs CBOW npenapaT, M Ans TOro 4Tobbi
“Ucnonb3oBaTtb €ro He NO Ha3Ha4vyeHutio, Heobxogumo wumeTb 60nblion
npakTuyeckuin onbiT pabotel € J1AJl-tectoM. C HEKOTOpbIMK XE MeToaamu
neno o6CTouT Tak, YTO HaAo cHavana nokynartb nNpubop, npeaHasHa4eHHbIN
Ons NpOBEOEHUs 3TOrO MeEToAa, a MOTOM YXe crneuuanbHblil npenapar,
KOTOpbIN 6e3 atoro npuéopa U UCNONbL30BATb HEBO3MOXHO.

Ectb ewe opHa cTtopoHa wucnonb3oBaHus JIAJl-tecTta, KoTopas
ynoMuHanace B 0630pe u KoTopas He TpebyeT HWKakux cneumanbHbIX
paspeuweHnit. 3T0 BHYTPUNPOU3BOACTBEHHbIA KOHTPONb. [dencTBUTENBHO, AN
NPOBEPKN Ka4ecTBa, HaNpUMep anuporeHHON BOAbl, B NpoLecce Npou3BOACTBa
He HY>XHO HWKaKoro cneunanbHOro paspeweHns. AHanu3 nNpocT U pe3ynbTaThbl
ero MoryT okasaTtbca 6onee vHOpMaTUBHLIMW, YEM pe3ynbTaTbl TecTa Ha
Kponukax, npaepa ouuManbHOro cratyca OHM He WMEIOT, 3aTO MOXHO
MPOrHO3MpOBaTh PE3yNnbTaTthl NPOU3BOACTBEHHOIO NPOLECCA, BbISBUTL MNPUYUHLI
N UCTOYHWKM 3arpasHeHun. Boobuwe xe J1All-tect moxeT craTb Becbma
nonesHsIM CpeacTBOM MOBbLIWEHUS KadecTBa BCEro MNPOU3BOACTBEHHOrO
npouecca suenom. LlenecoobpasHo nepsble ONbiTbl NO NMPUMEHEHUIO TecTa
OrpaHnyYnNTL BHYTPUNPOW3BOACTBEHHLIM MOCTAAUMAHBIM KOHTPOMNEM.
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OnpegeneHne 6aKTepuanbHbIX 9HOOTOKCUHOB C MOMOLYbIO
J1AJ1-recra :

Huxe npueeneHa npouefypa MOArOTOBKM W MpOBedeHWs aHanusa C
nomotubto NIAN-Tecta Ha KOHKpeTHOM npumepe. Cpasy nopYepkHEM, HTO
6yneT paccMaTpuBaTbCsi He MNOMHbIA (hapmMakonenHblil aHanus, a TONbKO
obline npasuna nNpoBeAeHNs C BO3MOXHLIMW BapuaHTamu OTBETOB WU
obbscHeHWem Haubonee pacnpOCTPaHEHHbIX OWWNBOK.

Oonyctum, Heobxopumo y6eanTbCs B COOTBETCTBUM KayecTsa BOAb! ANs
nHbekumMit Hopme, ycTaHoBnenHon B USP (water for ingections), npepnen
copepXaHus 9HOOTOKCMHA B KOTOpoin paseH 0,25 a.ed./mn. AHanus Oyper
npoBegeH C nomouwbio renb-Tpom6 Tecta kak Haubonee npocToro W
pacnpoCTPaHEHHOrO. '

Heobxogumsbie peakTuBbl u obopygoBaHue

O6opynoBaHue

[ns noarotoBku M npoBedeHus Tecta HeobxoaMMbl NPOBUPKKN U NUNETKM,
KoTopble MOryT ObiTb NMMB0O NNAacTUKOBbIE ORHOPA30Bble, NMB0 CTEKNAHHbIE
[na MHOrOKPAaTHOMO WCMOMb30BaHUS.

V' Mpobupku ans nposegeHuns tecra. [enb-TPOMO. TECT NPOBOAAT B
npobupkax guametrpom 10 MM. >XenaTenbHO, 4TO6bI 3TW NPOGUPKM ObiNu
CHabXeHbl 3aBMHYMBAIOWMMUCS antOMUHUEBLIMY KpbillkaMn. 9TO nNo3sonser
AenuporeHnsnpoBaTb UX B 3aKpbITOM BuOe M NpefoxpaHsieT oT nonapaHus
SHOOTOKCMHA M3 BO3fdyxa BO Bpems MHKybuposaHus. Ecnu kpblwek HeT,
NPobupKK cnepyeT 3akpbiBaTh BO BPeMsi UHKYGUMPOBaHMS.

v’ Ipobupku ans npurotoBneHns pasBefeHuii KOHTPONLHOIO cTaHAapTa
9HROTOKCHMHa M mcnbiTyeMoro npenapara. [ns NpUrotoBneHUst passefeHus
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UCMbITYEMOro npenapaTta W 3HOOTOKCMHA MOXHO WCNONb30BaTh MPOGUPKM
no6oro auameTpa u GopMbl, XOTS ANS STOrO NPEKPACHO MOAXOAAT U NPOGMPKK
avameTpom 10 MM, B KOTOPbIX MPOBOAWTCS aHanus.

v INunetkn. O6biYHbIE CTEKNAHHbIE nuneTku Ha 1-5 mMn, 0cobbix
TpeboBaHu K nNuNeTkaMm He NpepbsBnseTcs.

MonroToBka nocyab!

TwaTensHO BbIMbIThIE M BbICYLWEHHbLIE NMUNETKU U Npobupkn 6e3 Kpbiwek
3aBOPaYMBAIOT B NepraMeHTHyo 6ymary, Kanbky unu anroMUHUEBYo onsry.
MuneTkn nydwe 3aBopayumBaTh No 5-10 wT. Tak, 4ToObLI NOCNE BCKPbLITUS
ynakoBku ucnonb3oBaTtb Bce cpaady. [1pobupku, CHab>XXeHHble KpbilKamu
[ENUPOreHN3NPYIOT 3aKPbITLIMKA, NPU 3TOM MX TOXE MYy4Yile YynaxkosbiBaTb
rpynnamu no 20-30 wr.

Mocyny Hapo menuporexnavposats npu temnepatype 180 °C 3 4 wnw
npu 200 °C He meHee 30 muH. Yem Bbilwe Temneparypa M 4Yem ponblle
06paboTka, TeM MeHbWe pucka 3aHeCTU SHAOTOKCUHbI.

v'  BopsHas 6aHs. VIHKYOGUpoBaHue nposBoauTCcs NpW Temnepartype
(37+1) °C. Haubonee npeanoyTMTENLHO MCNONL30BAHWE AN MHKYGUpOBaHUS
BOASHOK GaHu, patowen Gonee paBHOMEPHbLIA Harpes.

MoppepxaHue TemnepaTypbl B y3KOM MHTEpBane BO BPEMS WHKY6u-
pOBaHUsA QOCTATOMHO BAXHO, TaK Kak Ype3MEpHblii Harpes WNi HeoCTaTouHbIN
Harpes MOryT MNpUBECTW K OWWGOYHbIM peaynbTaTaM. BO3MOXHO Wcnonb-
30BaHWe BO3MAYLLUHLIX TEPMOCTATOB, OfHAKO BOAsHas GaHs Gonee npuroaHa
AN NpoBEeAeHust TecTa.

Ewe ogHo o6sisatensHoe ycnosue — otcyTcTBue koriebanunid, Bubpadiun,
TOMYKOB U T. N. BO BPEMS WHKYOUPOBAHMWS, TaK Kak 3TO MOXET NpuUBecTu K
HeobpaTUMOMY paspylleHuo rens unu Booblue He nar emy obpasosBaTbCs.

v’ CyxoBo3gywHsiii crepunmsatop. Heob6xooMm ans NOArOTOBKU MOCYAb..
Tepmuueckas genumporeHnsaums — Hanbonee OOCTYNHbIN U HAAEXHbIA CNOCob.
EctectBeHHO 3TOT cnoco6 npuropeH TOMbKO ANA CTekns HHOW nocyabl.

v Mewanka nnu BCTpsixuBaresb Qs nepeMewnBaH msi pacrBoposB.

v Yacsl mnn cekyHpomep.

I}An-peakms, KOHTPONbHbIW CTAHAAPT 3HAOTOKCMHA, BOfa Ans
NAN-tecta

v JlIA/l-peaktus. [ns NpoBefeHUs Takoro tecta HaAO UCMONbL30BaAThL
NAN-peaktns, cnocobHbI pearnposaTtb C SHROTOKCUHOM B KOHLUEHTpaumnsXx,
MEHbILUX OnpenensiemMon.
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Mpennonoxum, 4To 6ynet ucnons3osatecs J1AIl-peakTus ¢ YyBCTBUTEND-
HocTbio 0,06 3.ep./mn.

Kpome JAJl-peaktBa Heo6xoaMM KOHTPOMbHbIA CTaHAApT SHAOTOKCUHA
n sopa ana JNAN-tecta, Kotopas 6yner ucnonb3oBaHa ANs NPUrOTOBNEHUS
pa3ssefeHun.

Cneqnyetr MOMHWUTL, YTO CTaHAapT aHpotokcuHa wu J1AJl-peaktne — 310
[Be 4acT! OiHOW PEaKLMOHHON CUCTEMBI, KOTOPbIE He MOryT BbiTh NMPOU3BONBLHO
BbiGpaHbl Yy pasHbix npoussoautenei. OHU OOMKHbI ObiTb HaCTbIO OOHOrO
nHabopa ANA ONPEeAeneHus MNUPOreHHOCTU, NGO NOCTaBNeHbl OfHUM
MOCTaBIUMKOM UNN NPOU3BOAWTENEM C CONPOBOAUTENbHLIM CEPTUHMKATOM,
yKasblBaIoWWM, YTO HyBCTBUTENLHOCTL JIASl-peaktuea MoxeT 6biTh onpepeneHa
C NOMOLbIO 3TOr0 3HAOTOKCMHA. B npotusHOM cnydae Heobxogumo 6ypet
NpoBOAMTbL aHanuW3 CpaBHEHUS aKTUBHOCTW KOHTPONbLHOTO CTaHpapTa
3HOOTOKCMHA M paboyero craHpapTa 9HAOTOKCUMHA no BbIGPaHHOW napTuu
NAN-peareHTta (nogpobHO 3TOT aHanua3 onucaH B rnase 4 “CraHpapThbl
9HOOTOKCUHA"). - 8

K Bbibopy Bogbl ansa J1Afl-Tecta Hapo OTHOCUTLCS OYE€Hb BHUMATENLHO.
Cnenyetr nog4vepkHyTb, YTO WUCMNONb30BaTb BOAY ANS WHLEKUUA unu
““anmMporeHHyo Bogy” HENb3A, Tak Kak AonycTMMOoe cofep)XaHue 3HOOTOKCUHA
MOXET OblTb B HECKONbKO pa3 Bbiwe 4yBcTBUTENBHOCTM J1Afl-peaktuea.

Kpome 31oro B otaenbHbIX cnyvasx MoryT noHapobutscs 0,1 H pacrsop
consHoh kucnotel, 0,1 H pacTBop rugpokcupgpa HaTpusi WnNu rOTOBbIN
anuporeHHbIi 6ycepHbln pacTeop Ans aosenexus pH po 6,5-7,5.

Moarotoeka JIAN1 peakTuBa, pacTBopa 3HAOTOKCUHA

NnodmnunanposanHbiit NIAS1-peakTue pasBogsiT yCTAHOBNEHHbIM 06LEMOM
BOAbl M akKypaTtHO nepemewunBatoT A0 NONHOro pacrtsopeHus. O6bIMHO Ans
3TOro Tpedyercs HEeCKONbKO MWUHYT. AKTUBHOE BCTPSIXMBAHWUE MOXET NpUBECTM
K NeHoo6pasoBaHmio 1 notepe HyBCTBUTENLHOCTU. Cpasy Xe nocne passeneHuns
npenapar nomewawT B negsHyio 6aHi0 unu xonogunbHUK. Ero MoxHo
hcnonL3oBaTtb B TeYeHue cyTok. lNpenapar MOXHO 3amMopaXusaTtb U XpaHUTb
B Takom Bupe 1 mecsau. He ponyckaetcs nNOBTOPHOE 3aMopaxkusBaHue
npenapata. PasBefdeHHblit npenapar MOXET cnerka onanecuuposatb. [pu
Gonee 6nuskom paccmoTpeHun MoryT 6biITb BUAHBI (DPArMEHTHI KNETOK.
KpynHbie YacTuus! unn xentoe oKpalwmBaHWe CBMOETENLCTBYIOT O 3arpA3HEeHNU
Wnnu peHatypauuu peakTtuea. '

Ecnu cranpapt sHpoTokcMHAa NUOMUNLHO BbLICYLIEH, €r0 Pa3BOAST
Heobxoaumeim o6bemom Bogsl anst JTAM-Tecta u pacTBOpPSAIOT, BCTpAXMBas
®nakoH 30 MuH. Mocne aTOro OH rOTOB K MCMONL3OBaHWIO. B Takom BuE
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ero MOXHO xpaHuTb npu 2-8 °C He 6onee 4 Hepenb. 3amopaxuBaHue
pactBopa 3HOOTOKCMHA He ponyckaetcs. ExxepHeBHO nepen Havanom paGor
pacTBOp 3HOOTOKCMHA aKTMBHO BCTPAXMBAT B TeveHnue 30 c, 3aTemM rotoBaT
Cepuio ero passefeHuil. Takue cepum pasBefeHuidi He XPaHAT, UX UCMONbL3YIOT
CBEXENPUIOTOBNEHHbLIMU.

910 obwwe npaeBuna obpawenna ¢ JIAfl-peakTUBOM W CTaHOAPTOM
3HOOTOKCMHA. B MHCTpYKUMK, npunaraemoi upMoit-nponseoanTenem, OOMKHbI
6biTb NOAPOGHO ONWUCaHbl YCNOBUS pa3BEOEHWs U XpPaHeHUsl peakTUBOB,
KOTOPbIE MOTYT HECKONbKO OTNMYaTLCA OT MNPUMBEREHHbIX BbilE.

ﬂpenaapurenbnble TecrTbl

Mpexpae 4em nepeinTn K oNUcaHMio NPouenypbl NOQrOTOBKA UCMbLITYEMOro
obpasua 1 nposeaeHUs aHanm3a OTMETUM, HTO KpOoMe COOGCTBEHHO aHanusa
KOHKPETHOW NapTuu npenapara Ha- CooepXxaHue B Hell SHOOTOKCMHA NPOBOASTCS
TeCTbl, B KOTOpbIX npoBepseTca kadecTBo J1AJl-peareHta. 3TOT CROXHbINA
aHanus npoBoOAUTCS ONS Kaxa@on Hoson naptuu Jl1Af-peareHta — npoBepka
3asBfIeHHOH 4yBcTBUTENbHOCTH JIAJT-peareHTa.

Ons HoBOro npenaparta, KOTOPbLI ewe He MUCNbITbIBANCA C NOMOLbLIO
NAJl-Tecta vnn nNpu NU3MEHEHWM TEeXHONOrM nPOU3BOACTBA W3BECTHOrO
npenapara NpoBOAUTCA TECT Ha onpegeneHue BO3MOXHOCTU UCNONb30BaHUS
Jl1AJl-tecta ana wmcneityemoro npogykra. He ocrtaHaBnuBascb nogpobHO Ha
OnucaHuW, nNpuBeaemM TONbKO OOWYI CTPYKTYPY STUX aHanu3os.

Mposepka 3asiBneHHoOW 4yBCTBUTENbHOCTM JIAJl-peareHTa

Mpu Havane pa6oTbl ¢ HosoW naptuen NAN-peakTusa Heo6xoouMO
YAOCTOBEPUTLCH B COOTBETCTBUM €ro HyBCTBUTENLHOCTU TOW, YTO yKasaHa
Ha aTukeTke. [Ina 3TOro roToBAT CEpUI0 ABYKPATHbLIX NOCneaoBaTenbHbIX
pasBefeHuin KOHTPOMbHOMO CTaH@ApPTHOro 9HAOTOKcUHA. O6bIYHO Ans
aHanusa uCcnonb3ywT Ccepuio U3 4 pasBefeHWin 3HQOTOKCUHA C
KOHLIeHTpaumeit, 6nuskon kK 3assBneHHon vyscTeutennHoctu fAJl-pearenTa.
Hanpumep, cepuio cnefyowmnx KoHueHTpauuin: 2x, A, 0,54, u 0,251 (A -
4YyBCTBUTENbLHOCTb Nu3ara). AHanu3 NpPoBOAAT B 4YeTbipex NOBTOPHOCTAX
ana  kaxporo paseefpeHusi. OOHOBPEMEHHO CTaBuTCA OTpUuaTerbHbIN
KOHTpOnb. Mo pesynstatam Tecta OnpenensaioT peanbHylo YyBCTBUTENbHOCTb
naHHoW naptum JlAfl-peareHTta. leomerpudeckoe cpedHee 3HaveHue
yyscTeutenbHocT J1AJl-peareHta (x) BOMXHO HAXOAMTLCS B AManasoHe
0,5A<x<2A.
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OnpepeneHne BO3MOXHOCTM ucnonb3oBaHusa JIAJl-tecta pns
MCNbLITYEMOro npogykra

370 npeOBapuTenbHbIM aHanus, KOTOPbIM NPOBOAUTCS ANA BbISCHEHUSA
BO3MOXHOCTU ucnonb3oBaHua J1AJl-Tecta ons KOHKPETHOro npenaparta, T.e.
ans TOro, 4To6bl y6eauTbCs B OTCYTCTBUM MHruGuposanus peakuun J1AM-
peareHTa C 9HAOTOKCMHOM, a Takxe B TOM, YTO npenapar He Bbi3bliBaeT
renvupoBanus J1Al-peareHta. B aToM TecTe npoBepstoT UCMLITYEMbIA npenapat
B pasHblX pa3seaeHusax ¢ gobasneHnemM n 6e3 no6aBneHUs 3HOOTOKCUHA B
pa3HbIX KOHLEHTpaumsx. AHanu3 NpoBOANTCS ANS HECKONbKMUX NMPOMBbILWNEHHbIX
napTii  UCNbITYeMOro npenaparta. AHanuaupyloT He MeHee 3 06pasuos
KaXgon napTuM B Hadane, CepeguMHe W KOHue npowussoacTtea. Kaxabin
obpasel nposBepseTcs B 2 NOBTOpHOCTAX. [penapart cuntaetca npowenwum
TECT, €Cnu He NokasaHo UHrMbupoBaHue: T.e. ONpeneneHHas B TeCTe U3BECTHas
KOHLIEHTpauua 3SHOOTOKCMHA, [O06aBNEeHHOro WCnbITyeMOMY npenaparty
HaxoauMTca B npepenax pQponycTumon owubkum onbita. A B npobax 6e3
nobaBneHust SHOOTOKCUHA peakuusi oTpuuatenscHas, T.e. npenapaT He Bbi3biBaeT
renuposaHnus J1AJl-peareHta. Ecnu aHOOTOKCUMHBI OBHapyxuBaroTCs B obpasue,
B KOTOpbIM He 6bin gobasneH CTaHOAPTHLIN SHOOTOKCUH, MOXHO MPEaAnonoXuTb,
YTO renMpoBaHne BbI3BAHO SHOOTOKCUHAMM, NPUCYTCTBYIOWMMA B UCTILITYEMOM
npenapate. B atom cnyyae ux Heob6xogumO ypanutb, Hanpumep ynsTpa-
(unbTpaumen, U 3atem MNOBTOPUTL TECT.

Ecnu peaynbtath! ykasbiBalT Ha MHrMOMpOBaHUE W/WNW yCUNeHWe peakumu
mexnay J1AJl-peareHTOM ¥ 3HOOTOKCUMHOM, npenapaTt Henb3s NpoBepsiTb C
nomouwpbto JI1AJl-Ttecta. Tect MOxeT ObiTb NOBTOPEH B TOM crny4yae, ecnu
ycnoBsus, Mewarowme NpoBeOeHno aHannaa, MoryT 6biTb YCTPaHEHb! KaKuM-
nnbéo cnocobom. .

Ewe oavH TecT, KOTOPbIN [OMKEH NPOBOAUTLCS €XEQHEBHO — npoBepka
qyscTeuTenbHocTH JIA/T-peareHTa. CMbICN aHanu3a — B NPOBEPKE NPUrOQHOCTM
NAT-peakTviBa AN aHanWaa, ¢ ero NOMOLILI0 MOXHO OBHAPYXUTb CHUXEHWUE
unu notepto YyecTButensHocTu J1AJl-peareHTa Bo BpemMs xpaHenus. B tecte
Ucnonb3yoT Ceputd ABYKpaTHbIX pas3BedeHuit cTaHgapTa 3HOOTOKCUHA,
nepekpbIBaollyto H4yBCTBUTENLHOCTL JT1AJl-peaktuea (A), Hanpumep cepuio ¢
KOHUEHTpauusamMmn sHOOToKCuHa 2X, A, 0,54 n 0,254. Mpobbl NpoBepsioT B
OfHOW MOBTOPHOCTW. YyBCTBUTENLHOCTL CHUTAETCS MOATBEPXKAEHHOW, ecnu
TBephbin renb obpasyetcsi, No KpamHen Mepe, B OOHOM pas3BefeHun B
AvanasoHe 0,5-2), a B pa3seneHun 0,25\ rena He obpasyeTca. MoayepkHemMm,
470 3T0T aHanus nposoauTcs ana J1AJl-peakTvBa C yxe NOATBEPXAEHHOW
3aABNEHHON 4yBCTBUTENbLHOCTLIO.
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lMpoyenypa aHanunsa

v BbiyucneHne makcumanbHoO ,QOI'IYCTMMOﬁ KOHUeHTpaynn 3HQOTOKCUHOB
U MakcuMallbHoO ,QOI'IYCTMMOﬁ CTelleHNn pa3sefjeHUusi UCIIbITYeMOro npenapara.
v Onpe,aeneHue MaKcHUManbHoO ,QOH_VCTMMOﬁ KOHLUeHTpaynn 3HQOTOKCUHOB.

MakcumanbHO AONYCTUMAs KOHUEHTPauMsa 3HAOTOKCMHA B UCMbLITYEMOM
npenapare Takas, Npu BBEAEHUWM KOTOPOW y nauMeHTa He BO3HWMKAEeT Mupo-
FeHHOW peakuuu. dTa HOpPMa COfepXaHWs 3HOOTOKCMHA 3aBUCWUT OT A03bl
BBEAEHUA npenaparta u cnocoba ero BeegeHns. Kak npasuno, aTo 3HauYeHue
yKasblBaeTca B 4acTHOW (papmMakonenHon ctatbe. Tak kKak [o3bl BBEAEHWS
npenapara pasfuyHbl, AONYCTUMAs KOHUEHTpaUuMa SHOOTOKCUHA B npenapare
TaKxe CUNbHO BapbuUpyeT OT nyratowe 60nblnX O O4EeHb HU3KUX 3HAYEHWUN.

Hanpumep:

Mpenapar — || 0% e tperapare e x|
MeTtunaproHosuHa manear 1666,67 a.ep./Mr 0,003 mr !
CkononamuHa ruppobpomun 555,56 a.en./mr 0,009 mr i
Marnusa cynear 0,088 a.ep./Mr 57,1 mr
Xnopvpn Hatpus 0,45-0,9 % 0,5 a.en./mn 10,0 mn

B TOMm cnydae, ecnu B hapmakoneiHon CTaTbe He ykasaHa MakCUMarnbHO
oonyctMmMas KOHUEHTpauus 3HOOTOKCUMHA, OHA MOXET ObiTb Bbl4MCNEHa C
“CNoNb30BaHWEM 3HAYEHUSA OONYCTUMOW HOPMbl BBEOEHWS 3HOOTOKCUHA.

Aonyctumas Hopma BBEAEHWA SHOOTOKCMHA AOMXHa 6biTb NpuBeaeHa B
®dapmakonee W ykasbiBaTb Ha TO, CKOMbKO EAMHWL 3HOOTOKCUHA MOXHO
BBOAMTb NAuUMEHTy Ha 1 Kr macchbl B 4ac. 3Ha4YeHWe 3TOM HOPMbl 3aBUCUT
ot cnocoba BBeaenus npenapara. Tak, B AMepukaHckon dapmakonee yCcTaHoB-
NeHO, YTO ANA BHYTPUBEHHOrO BBEAEHWA OONYCTUMO BBEAEHWE 5 eanHuy
3HOOTOKCMHA Ha KUNOrpaMMm Maccel B 4ac. [Ons nekapcTs, BBOAUMBIX B
060Mn0YKy CMMHHOMO MO3ra M anst BHYTPUNONOCTHOrO (B rONOBHOM MO3r/060-
NOYKY rONoOBHOIO MO3ra) BBEAEHMS, JONYCTMMas HOpma BBEAEHNS SHOOTOKCUHA
coctaBnser 0,2 eAuHWLbI SHOOTOKCMHA HA KMNOrpamMm Maccbl B 4ac.

Takum o6pasomMm, ecnu gns npenapaTta 3Ha4YeHue [ONYCTUMOI
KOHLUEHTpauuy 3HAOTOKCMHA He YCTAHOBNEHO B YACTHOW CTatbe, OHO MOXET
6bITb ONpeaeneHHo no gopmyne:

MakcumansHo aonyctumas KOHUEeHTpauus 3HAOTOKCUHA = M’
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rope K — gonycTumass HOpma BBEAEHWUS 3SHOOTOKCMHA, yKa3aHHas B
dapmakonee; M — nosa npenaparta, BBOAUMAas B TeYEHWe OOHOro 4aca Ha
KMNOrpaMM Maccbl. 9T0 MOXeT ObiTb A03a BBEAEHUS nekapcTBa, YCTAHOB-
neHHaa ans 4enoBeka, nnbo pnosa, Bogumas Kponukam. Ecnu 3HauveHuns
umetoTca ans obeux Oos, Bceraa ncnonb3yetca 6onbwee 3Ha4veHue.

B kayectse WNNOCTPaLIMN MOXHO MPUBECTU pacHeTbl C UCMONb30BaHNEM
3Ha4yeHna 003 BBeaeHUs BbilenpuBeaeHHbIX npenapaTtos. Bce onn BBOpATCA
BHYTPUBEHHO, cneposaTtentHo K = 5 a.eg..kr'y.

Nosa esepeHus K MakcumansHo
Mpenapar npenapara Ha Kr _ AonycTumas
Macchl B 4ac M KOHUeHTpauus
JHAOTOKCUHA
5 a.en.kr'y!
MeTunaproHoBuHa manear 0,003 mrkr'.y! 1666.66 3.en./mr
] 0.003 mrkr'y?
5 a.en. Kriy’
CkononamuHa ruapo6pomun 0,009 Mmrkr'.y?! 555,55 3.e./Mr
0.009 Mmr-kr'y?!
5 a.eq. kr'y?

Marnus cynbtat 57,1 mrkr'y?’ 0.0875 a.ep./Mr

57.1 mrkr'.y’

5 a.ep.kriy!

Xnopun HaTpusa 0.45-0,9 % 10 Mrkr'.y?! 0,5 a.eq./mn

10 mrkr'.y!

Ecnm Hopma BBepeHus npenapara 4enoBeky He YCTaHOBNEHa, UCMOMb3yHT
HOPMY BBEAEHUSA, YCTAHOB/IEHHYIO AN aHanu3a NMPOreHHOCTW Ha KponukKax.
Hanpumep, ona pacyeta KOHUEHTpauun SHOOTOKCWMHA B XNOpWUAE HaTpus
ucnonb3oBanack n03a BBEAEHUS npenapara, YCTaHOBMNEHHast ANA KPONWKOB
(10 mn-kr'-y),

B HEKOTOpbIX Cryyasx B 4aCTHOM CTaTbe MOXET yKasblBaTLCS AOMYCTUMASN
KOHUEHTpaLMA SHAOTOKCMHA, OTNNYHAs OT pacyeTHom; Hanpumep, B USP yctaHoB-
NléHa Hopma CoAePXaHNsA 3HOOTOKCMHA B BOAE NS UHLEKUMIA, paBHas 0,25 3.en./mn,
a He 0,5 a.en./mn, kak ato cneposano 6bl U3 Bbile NPUBEAEHHOrO MpuMepa.

Onpepenenue makcumanbHoO AONYCTUMOM CTeneHn pa3BefeHUs
npopykra

Kak npaBuno pns nposepenus tecta MCMonb3YIOT HE NCXOAHbIV npenapar,
a ero passefieHnsi. ITOMy eCTb HECKOMNbKO OBbSCHEHWIA.

1. Bbicokas uyscTBUTENBHOCTD NAN-peareHTa nossonset onpepge-
NATb  METOMOM renb-TPOMG TECT KOHLEHTPaLMio SHOOTOKCMHA, PaBHYIO
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0,03-0,06 a.eq./Mn, 4TO, Kak NpaBWNoO, 3HAYUTENLHO HWXE [ONyCTUMOWN
KOHUEHTpaunmn aHQOTOKCHHA (Ons 60nNbWMHCTBA NpenapaToB 3Ta KOHUEHTpauust
HaxoguTcs B npepenax 0,1-100 3.eq./mn).

2. B cnyyae wHrmbupoBaHus WNU ycuUNeHus peakuuu passepneHue
npenapara sBnNAeTCA camMbiM NPOCTbIM CNOCOOOM YyCTpaHEHUs 3Tux
HeXenaTenbHbIX SABMNEeHWUNA.

3. C nomMowbio cepun pasBeneHur MOXHO MONyYUTb He TONbKO OTBET
Tmna Ja/HeT, HO 1 QOCTaTO4YHO TOYHO OUEHUTb KOHUEHTpauuio SHAOTOKCUHA.

OpHako npu NpuroToBneHun passefneHuin Heo6XoauMO NOMHUTL, YTO B
Kakon-TO MOMEeHT 6ypmeT [OCTUrHyTa Takas CTeneHb pasBefeHwus, nocne
KOTOPOW NOny4YeHue pe3ynbTatoB TepsieT CMbICN. ITO HANPAMYIO 3aBUCUT OT
yyBcTBUTENLHOCTM J1AlT-peareHTa u OONYCTUMON KOHUEHTPALUMK 3HOOTOKCUHA.
TeopeTuyeckn noby0 KOHUEHTPaLUMIO 3HAOTOKCMHA MOXHO MocnefoBatenbHbIM
pasbasneHmem QOBECTU OO TAKOro YPOBHSA, NPU KOTOPOM CaMblil YyBCTBUTENb-
Hbld J1AJl-peareHT pact oTpuuaTenbHbid pe3ynbtar. cnonb3ys 3HadeHue
nocrnefHero passefeHns, fasilero NONOXUTENbHLIN peaynbTaTt, U YyBCTBUTENb-
HocTb J1AM-peakTuBa, MOXHO 6yneT OonpemenuTb WCXOOHYH KOHUEHTpauuto
3HAoTOKCMHA. OQHAKO 3TO CKOpee HaydHOo-uccrnegoBaTenbckaa 3afaqa, a He
(bapMakonemnHbln aHanus, KOTOPbIA npepnonaraet nonyyeHue oteeta —
COOTBETCTBYET KOHUEHTpauusa 3SHOOTOKCMHA HOPME Mnu HeT.

[MoAcHUTL ckasaHHOE MOXHO cregylowmm 06pas3om: ecnu npu aHanuse
cepuu pasBefeHui UCnbITyemoro npenaparta ¢ nomouibto J1AJl-peaktusa ¢
YyBCTBUTENLHOCTLIO 0,5 3.ed./Mn nocnegHMe NONOXWTENbHblE pe3ynbTaTbl
6o nNonyyeHsl B passedeHun 1:8, 31O O3HA4aeT, 4YTO KOHUEeHTpauus
3HOOTOKCMHA cocTaenseT 4 3.ed./mn. BoamMoxHO ato nonesHas uHhopmaums,
OflHAKO, ecnu Ans 3TOro npenapara YCTAHOBNEH Mpepen KOHUEeHTpauwu
3HOOTOKCWMHA, paBHbin 1 3.ed./mMn, 3TOT pe3ynbTar He NpeacTaBnseT HUKaKom
LEHHOCTN Ana aHanusa paspewarowero unayM sanpewarowero ncnonb3osaHue
npenaparta v TpatuTb BPpeMs Ha NONy4YeHWe Takoro oteeTta 6eCCMbICNEHHO.

MosTOMy nepep NpoBEQEHUEM aHanMaa PacCHMTLIBAIOT MaKCUMAanbHO
[ONYCTUMYIO CTeNeHb pas3BefeHus Ana 9TOro KOHKPETHOro npenapara w
KoHKkpetHoro J1AMl-peareHta (Maximum Valid Dilution). Tak kak peanbHoe
copepXaHue 3HOOTOKCMHA B WCMbITYEMOM npenapaTte HeWsBeCTHO, npeano-
naraercs, YTO OHO MEHbLUE UNU paBHO yCTaHoBNeHHOW dapmakoneen Hopme.
3Hasa 3Ty HOpMY U 4yBCTBUTENLHOCTL JIAMl-peaktuBa, MOXHO OnpepenuTb Ty
NOCNeaHIol0 CcTeneHb pas3BefeHus, Npu KOTOPOW pesynbTaTtbl 6yayT UMETHL
LEHHOCTb.

Pacyer makcumanbHO AONYCTUMOW CTeneHW pasBefeHus MOXET ObiTb
npousseneH pasnu4HbiMu cnocobamu, Npawe BCEro 3TO caenarb, eCnu yxe
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“3BECTHA MAKCUMaNbHO AONYCTUMAas KOHLUEHTpauUus 3HOOTOKCUMHA B npenapare.
B sTOoM Cny4ae MakCMmanbHO fonyctumas creneHb passefeHus (P) 6Gyner

paBHa:

MakcuManbHO AoNyCcTuMas KOHUEeHTpauusa 3HAOTOKCUHA

A (dyBcTBUTENBHOCTL JTAfl-peakTuBa)

Ecnn ponyctumasa KOHUEHTpauusa 3HOOTOKCUMHA onpeneneHa B Mr unu
E[l ucneiTyeMoro npenapara gia pac4era sHa4eHus MakCumanbHO ﬂOHVCTMMOﬁ
CTeENEeHU pas3seneHuns, Heob6xoaMMO 3HaTb KakOBa KOHUEHTpauus akTUBHOMO
Belyectsa npu BBeAeHUW.

MoproToBKka pa3BeAeHUM UCNbITYEeMOro NpPoAykKra

B Hawem KOHKPETHOM aHanuae CTeneHb pas3BedeHus MWCNbITyeMoro
npoaykTa (T.e. BOAblI ANA WHbEKuuit) 6yner pasHa:

_ 0,25 a.en./mn _4
0,06 s.en./mn

Takum 06pa3oM, MakcumanbHas CTeneHb pas3BeaeHUs WUCNbITYeMOro
obpasua ponxHa O6biTb paBHa 1:4. Heob6xogumMo noOArotoBUTL CEPUI0
nocnenoBsaTtenbHbIX ABYKPATHbIX pa3BefeHui UCnbiTyeMoro npogykra 1:2;
1:4. 9T pasBeneHns rotoBATCS C MCMNONb3OBaHWeM Boabl ana J1AJl-Tecra.
Ona storo moxHO B3sTb 0,5 MR UCXOOHOro npenapara M B nNpobupke
cMmewartb ¢ 0,5 mn Boabl ang J1AJl-tecta. 3ateM OT NONy4Y4EeHHOro pacTeopa
oto6patb 0,5 mMn n cmewarb ¢ 0,5 mn Boabl Ans J1AJl-Tecta, Tak xe, ecnu
HeobxoaMmo, roToBATCA W crnefylowme pasBeaeHus. TakuMm o6pasom Mbl
nony4aem fase npobupku — B nepsovi copepxutcs 0,5 mn passeneHus 1:2,
a Bo BTOpoW — 1 Mn passeneHus 1:4. YuuTbiBas, 4TO B Kaxpon npobe
ucnbiThiBalOTCA Mo 0,1 MN UCNbITYEMOro pa3BeaeHns u Kaxmoe passefeHune
UCMbITbIBAETCA B ABYX NOBTOPHOCTAX, ob6bema 0,5 mn BnonHe AOCTATOYHO.
Mpu nNpuroToBNEeHWn pasBefeHns HapoO Y4YWUTbIBATb TOYHOCTb OT6OpA MPobbl
nuneTkon. B cny4ae COMHEHWs OTHOCUTENbHO 3TOr0 MyHle WUCMOoNbL30BaTh
Bonbwue o6bembl, YTOGbI W36exarb OwWUGKU Ha CTaguu NPUroToBnNeHUs
passeneHuin. Mony4eHHble pacTBOPLI CregyeT TwaTenbHO nepemMelunBarh.
Ans or6opa kaxpoit cnemyoweit npobbl Ha@o WMCNONbL30BaTb OTAENbHYIO
nunerky.

B naHHoM cnyyae B aHanuae 6yayT ucnonb3oBaHbl 06a 3TN passeneHns
W VUCXOpHbIN npenapar. Mpu KOMMUECTBEHHOM ONPEAENEHWN COAepXKaHns
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3HOOTOKCMHA KOPPEKTHble pe3ynbTaTbl MOryT 6biTb MNOMNyYeHbl U C
“cnonb3oBaHWeM BCEro 2 pasBefeHuid, npasga Npu yCrnoBuW, YTO B OOHOM
passeneHun o6e npobbl 6yayT oTpuuaTtencHbl, a B gpyrom — ob6e
nonoxuTeneHebl. Ha npakTuke 60NbWUHCTBO npenapatoe Heobxoaumo
pasBoguTb B CTO W Gonee pas. [pu 3TOM yrapaTb MNPUMEPHYIO CTENEeHb
pasBefieHns MpaKTU4YeCcKW HEeBO3MOXHO. B aTom cnyyae wuenecoobpasHo
cHauana rpybo onpefenuTb KOHUEHTPaUMIO, Hanpumep C WCMonb30BaHUEM
HECKONbKUX OEeCATUKPaTHbIX pasBefeHuil, a 3aTeM nepeiTu K AByKPaTHbIM
passefieHus B BbiGpaHHOM OuanasoHe.

KoHTtponb

Ons npoBepku QOCTOBEPHOCTU pe3ynbTaToOB OMbiTa CTABUTCA KOHTPONb
oTpuuartensHbIi 1 NONOXUTENbHbIN.

v’ OTpuyatensHsii KOHTpONns — NpefacTaBnsetr cobon cmecw J1AJ-
peaxktusa n sogy ans Jl1AJl-tecta.

V' INonoxurensHeiii koHTpons — JIAl-peakTvB ¥U UCNbLITYEMbIN
npenapar B BbiOpaHHbIX pa3BefeHnax, K Kaxaomy us KoTopbix gobaeneH
3HOOTOKCMH B KOHUeHTpauun 2A. [lpoba rotoBUTCS TaK Xe, Kak W
pa3BegeHne C BOQOW, HO nNOCnegHee pasBefeHWe OCYLECTBNAT He
BOOOW, a pacTBOPOM 3HAOTOKCUMHA B KOHUEHTpauun 4i. Tak, gna nonyyeHus
passefeHnsa 1:2 ans NONOXMUTENbHOr0 KOHTpPons Heob6xogumo pasBecTu
UCXOAHBIN npenapat paBHbIM 06bLEMOM pacTBOpa I3HOOTOKCUHA C
KOHUeHTpaunen 4. [ns passepenus 1:4 — k passegeHnio 1:2,
npurotoBNeHHOM Ha Bope, pobaBnslOT paBHbIKW 06beEM pacTBopa
3HAOTOKCUHA B KOHUEHTpauuun 4\ u 1. . Tak nony4aioTcs pasBefeHus,
B KOTOPbIX 9HAOOTOKCUMH NPUCYTCTBYEeT B KOHUEHTpauuu, kotopas
rapaHTupyer obpasosaHue rens. lNpuHATO MCNONbL30BATb KOHUEHTPALMIO
sasoe 6onblyto yyscTeutensHoctu J1AJl1-peaktusa (A). B naHHom cnydyae
OHa ponxHa 6biTb pasHa 0,125 3.en./mn.

lNMocTtaHoBKa TecTta

N3 BCero M3noxeHHoro cnegyeTt, 4TO ANS NOCTAHOBKW OnbiTa
Heo6XxoaMMbl TpU NPOGUPKW C MUCNBLITYEMbLIM NPOAYKTOM B pPasHbiX
KOHueHTpaumsx (1; 1:2; 1:4); cTonbkOo Xe NnpoBUPOK C WUCMbITYEMbIM
NPOOYyKTOM B Tex Xe pa3BefeHusax, K KOTopbiM pobaBneH 3HOOTOKCWUH B
KoHUeHTpauun 2) (0,125 s.ea./mn) u ¢nakoH ¢ BOAOW ANA pasBeneHus
TIAN-peakTvBa, koTopas GyneT NCronb30BaThCH B KA4YECTBE OTPULIATENLHOMO
KOHTpons. Kaxpasi npoba nposepsieTcs B 2 noBTopHOCTAX. CneposatensHO
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Heob6xogmumo 14 npobupok pauametpom 10 MM, B KOTOpbIX 6yper
NpOBOANTLCA aHanua. T nNpobupku cnepyeT cpasy noanucate, ykasas
cTeneHb PasBedeHus UNU KOHUEHTpauulo 3HAOTOKcuHa. Wx nyuwe
pacrnonaratb napamu, HO B NiOGOM Cny4ae OHW AOMKHbI HAXOAUTLCS Ha
OQHOM lWTaTMBE.

B npobupky nepeHocutca 0,1 Mn OQHOrO W3 UCMbLITYEMbIX PACTBOPOB.
Ons Kaxmoro M3 WCNbITyeMbiX pacTBOPOB HEO6XOAMMO MCnonbL3oBaThb
cBolo nuneTky. Ilocne Toro Kak Bce npobupkun 6yayT 3anOnHEHbl, MOXHO
gHocuTb J1AJl-peakTunB. B kaxayo npobupky nobaensior no 0,1 mn JAN-
peaktusa. [lo6asneHve [lAJl-peakTuBa AOMXKHO OblTb BbLINOAHEHO MO
BO3MOXHOCTU ObICTpO. [MonyunBwylocs peakuumoHHylo cmecb (0,2 mn)
HaJo akKypaTHO nepemelwartb, nosopaynsas npobupky. Henb3s MHTEHCUMBHO
BCTPSXMBaTb PEaKLMOHHYIO CMECh.

[MpoBUpkN C peakuMOHHON CMECHLIO AOMXHbLI 6bITh 3akpbIThl. WTaTus
c npobupkamu nomewarT B BOASHYIO 6aHI0, ypOBEHb BOAbl [OMKEH
6bITb TAKUM, 4TOObI NPOBUPKM BbINKM NOKPLITEI NpUMEPHO Ha 1/3. Mpobupku
He AOMXKHbl BCNMbIBATb. Y)Ke OTMe4yanocb, 410 peakuuns mexny J1AJl-
peakTMBOM W 3HAOTOKCUMHOM 3aBWUCWUT OT TEMMEPATYPbl U BPEMEHWU peakuuw.
TouHOe nopaepxaHue onTumansHoW Temnepatypsl (37+1) °C Heobxoanmo
npyv ucnonb3oBaHuu n6Oro meropa npoBefeHWs Tecta. YMeHblueHue
Temnepatypbel o 25 °C npuBoaUT K 3amMeaneHuid CKOPOCTU peakuuu,
nosbliweHne po 45 °C - k paspywenHuto 6enkos J1AJl-peakTuBa.
WcKniounTensHO BaXHOE 3Ha4YeHue MMeeT CTporoe cobniogeHne BpemMeHu
MHKY6upoBanua. [na renb-TpoM6 Tecta OHO coctaBnaer (60+2) MUH.
To4Ho Yepe3 60 MUH UHKYBUPOBAHWUA NPOBUPKY BLIHUMAIOT M3 WTATMBA.
Henb3a BbiHMMATL WTATMB CO BCEMW NPOGUPKAMW, HENL3A yaapsTb MK
BCTpsxuBaTb nNpobupkun. MNpobupkun MeaneHHO M akkKypaTHO nepeBopa-
4YmBaT Ha 180°.

Hanuuve TBepporo rens Ha gHe Npo6GUpKM, He paspyllarolwerocs
npu nepesopayuBaHnn ee Ha 180°, HasbIBAETCH NOMNOXUTENLHOW peakuuei
(oBosHa4aeTcs +) U 03Ha4aeT, YTO KOHLEHTPAUMs SHOOTOKCUHA B Heit
Gonbwe nnu pasHa uyscTBuUTensHocTH JIASl-peakTuBa.

OtcytcTBME TBEPROrO rens wnu paspylieHue rens npu nepesopa-
“1BaHMM NpoGMPKK HasblBAETCs OTpUUATENbLHON peakuvei (06osHavaercs -),
9TO O3Ha4aeT, YTO KOHLEHTPALMs SHOOTOKCMHA HECKOMLKO UMK 3HAYUTENLHO
HuXe 4vyscteutensHocTu J1AJl-peakTuea.

Hano nomuuts, 4To rens oueHs XPYNOK U HEOCTOPOXHOe oBpauieHne
C NPOBUPKamu (ynapbl, BCTPSAXUBAHWE) NPU OLEHKE Pe3ynbTaToB MOXET
BbI3BaTb paspywenue rens.
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PeaynbTraThl U UX WHTepnperauus

PeaynbTaTthl TecTa MOryT 6bITb BOCNPOM3BEAEHb! NO Creaytolei cxeme:

KOHTpONb NONoXMUTeNbHbLIA KoHTpons
PassefieHue MCNbITyeMOro NpoaykTa (B Ka)XAOM pa3BefeHNUH KOHLU. oTpuuatens-
NosTop- 3HpoTOKCUHa 0,125 3.en/mn) HbIW
HOCTb (nAn
. . . . +Bofa |

1 1:2 1:4 1 1:2 1:4 ans IAN)
1
2

PaccmoTpuM Teneps BO3MOXHble KOMOMHALUMKM pesynsTaTos.
Obuwee npaBuno: cHa4ana oueHMBaEeTCsl KOPPEKTHOCTb KOHTPONS, NOTOM
COBCTBEHHO pesynbTaThl TecTa.

lMpumep 1

KoHTponb nonoxutenbHbli KoHTponb :

Pa3BegeHune ncnbiTyemMoro npoaykra (B KaXAOM pa3BefieHUM KOHL. oTpuuaTens-

Nostop- . 3aHpoTokcuHa 0,125 a.ep/mn) HbIW I

HOCTb AN

+ Bofla

: 4 : 1:4 ]

1 1:2 1 1 1:2 ans NAN) |

1

1 : - . : . - -

|

L 2 . | - - - - - J

OTpuuaTenbHble pesynbTaThbl AnNA MNOMNOXUTENbHOrO KOHTPONS MOryT
CBMOETENBLCTBOBATL O CREaylowWweMm:

a) HapyweHW1 npasun MHKYOMPOBAHMA: HaNPUMep, CMUWKOM BbiCOKas
Temneparypa, BO3MOXHO KPAaTKOBPEMEHHOe MOBbIWEeHWe, MeHee BEepOsiTHbI
CNUWKOM HU3Kas Temnepatypa U HepaBHOMEPHbIA Harpes;

6) Bubpaumsa BO BpeMs MHKYGUPOBaHUS: Hanpumep, BKIIOYEHHAs Mewarnka
ANA NPUHYAMTENBHOW UMpPKynsauuu Bodbl B 6aHe, Bubpauums, nepepnasaemas
U3 APYruxX UCTOYHWKOB (XONOOWNbHWKA, BEHTUNsSTOpa v ap.);

B) HEQOCTaTO4YHOE pa3BefeHue WUCMbLITYeMOro npenapara v 0Co6eHHO
3HOOTOKCWMHA, YTO BO3MOXHO Mpu cnabom n HenpogonXuTeNnbHOM nepemMeLuu-
BaHWM (ny4we 1 MWH MHTEHCUBHOIO BCTPSXMBaHWA 6e3 pasbpbi3ruBaHuws);

r) HekadecTseHHbiit JIAIl-peakTuB: Bbillen CPOK XpaHeHUs npenapara,
XpPaHWNCs B YCNOBWAX, HE COOTBETCTBYIOWMX TpeboBaHWAM U T.0. Bnpouem,
3TO [OMXHO 6bITb O6HAPYXXEHO NMPU NPOBEAEHWUN €XEeOHEBHOrO TecTa NPoBEPKU
yyscTautensHocTu J1Afl-peakTuea.
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Mpumep 2
KoHTponb nonoxurenbHbiin KoHuTpone
PassefieHne UCMNbITYeMOro npoaykTa (B KaXKaoMm pasBefieHNMU KOHU. oTpuuatens-
NosTtop- 3HpoToKCUHa 0,125 3.ep/mn) HbIA
HOCTb ] (NAN + Bopa
: B 2 1:
1 1:2 1:4 1 1 4 anst NAN)
+ + - + + + +
2 + - - + - + +

MonoxuTenbHble pes3ynbTatbl B MNOMNOXWUTENBHOM KOHTPONe roBopsT O
KOPPEKTHOM BbINOHEHUN BCEX Bbllenepe4ncneHHoix TpebosaHuii. Ho
NONOXWUTENbHbLIA pe3ynbTaT B OTpULATENbHOM KOHTPONE nepevepkuBaer
pesynbTathl Tecta. B aToM cnyyae paccmarpusaTb pesynbTartbl, NMony4YeHHbIe
ONs UCMbITYEMOro npenapara Boobwe He UMEET CMbICNA, a NPUYNHON Heydaum
SIBNAETCS BHECEHMe SHOOTOKCMHA B MpoLecce NpoBefeHus TecTta, T.e. :,

a) “Ccnonb3oBaHWE HeanupOreHHbIX MUNETOK, NPOBMPOK, YTO NPUBOAUT
K [OONONHWUTENbHOMY BHECEHWMIO 3HOOTOKCMHOB B pPeakUMOHHYI0 CMECh.
CobntogeHne BCeX YCNOBUN OenuporeHnsaumm TeM BaXHee, 4emM Bblle
yyscTBUTENLHOCTL J1Afl-peakTuea. (Boobue k nuneTkam gaxe K CTeKNsHHbIM
HY>XHO OTHOCWUTBCSi Kak K OQHOPasOBbiM B OyKBanbHOM CMbICNe Ccnosa,
ncnonb3oBaTh TONLKO pas ans orbopa npobbl unu BOAbI);

6) BO3MOXHO NoOMNagaHWe SHOOTOKCMHA W3 BO3AyXa B He3akpbiTbie
(hnakoHbI;

B) “cnonb3ogaHue “rpasHoit” Bombl Ans passegeHus [1Al-peakTtusa, B
3TOM cny4ae nofobHble pesynbTartbl 6yayT NOBTOPSTLCS, @ €CNu 3TOW BOAOW
passopunu J1AJl-peakTuB, BO3MOXHO, EAMHCTBEHHLIM BbLIXOOOM 6yneT
ucnone3sosaHwe Hosoro cnakoHa J1Afl-peaktusa.

lNpumep 3
KoHTpont nonoxurensHbin KoHTpons
NosTop- PasBsepneHue UcnbiTyeMoro npogykra (B KaXXAOM pa3BefileHUn KOHL. oTpuuarenb-
HOCTE 3IHpoTokcuHa 0,125 a.ep/mn) HbIA
NAN + Bopa
1 1:2 1:4 1 1:2 1:4 (
ana NAN)
1 + + + + + + -
L2 . + + + + +

KoppekTHo npoBepeHHbI NOnoXMTENbHbIN 1 oTpULATENBHON KOHTPONb
NO3BONAT 06paTUTLCH K pesynbTaTam MpPOBEPKM MCMLITYEMOrO NMPOAYKTa,
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OOHaKo, camMn 3TW pesynbTaTbli FOBOPSAT O MNPEBbLIWEHUN COAEPXaHUS SHOO-
TOKCUHA NO CPaBHEHWIO C JOMYCTUMbIM 3Ha4veHuem: 0,06x4 = 0,25 3.en./mn.

HanbHenwee passepeHne M NpoBepka MMEIDT CMbICN TONbKO B Chy4ae,
ecnv HeobxoauMo y3HaTb B KakOW e BCe-Taku KOHLEHTpauuu npucytcreyert

SHOOTOKCUH B MCMbITYEMOM pPacTBope.

lMpumep 4
KOHTponb NonoxXxurensHbli KoHTpons
Pa3BeneHue ucnbiTyeMoro npoaykra (B KaXXaOM pa3BefeHuUH KOHU. oTpuuarens-
MoeTop- 3HpoTokcuHa 0,125 a.ep/mn) HbIA
HOCTb
1 2 1:2 (NAN + Bopa
1: 1:4 1 : 1:4 ans NAN)
1 - + + + + + - !
i
2 T+ - + + + + - 3

Pesynstatel Tecta Henb3s Mcnonb3oBaTb ONS PacyeToB, Tak Kak ans
pacyeta KOHUEHTpauwuu SHOOTOKCMHA WMCMONb3yeTCs 3HayeHue nocnegHero
pasBefeHus, OaBWero TBepAbld renb B Kaxmon w3 nosTopHocTeir. Ckopee
BCEr0 MNPUYMHOW SBMSIETCS SNU30ANYECKOEe HapylleHue Kakoro-nmbo u3
MepevnCrneHHbIX BbIWE YCMNOBUIA; 4MCTOTa NMNETOK, Npobupok, OTCYTCTBUE
KpbllWeK, HegoCTaTOMHO MOMHOe nepeMelimBaHue.

MMpumep 5
T KOHTpONb NONOXWUTENbHBIA KoHTpons 1
Pa3sseneHune ncnbityeMoro npoaykra (B KaXAOM pa3BefileHUMn KOHU. oTpuuaTens-
MoeTop- aHpoTtokcuHa 0,125 3.ep/mn) HbIW
HOCTb
1 1:2 1 1:2 1:4 (NAN + Bopa
i @ 1 ' : ans NAN)
1 - - + + + -
2 - - - + + + - |
Mpumep 6
1
KOHTpONb NONOXMTENbHbIA KoHTponb
n Pa3seneHue ucnbiTyemoro npoaykra (B KaXAOM pa3BefjleHUn KOHU. oTpuuaTens-
©8ToP- aHpoTokcuHa 0,125 a.ep/mn) HbIA
HOCTb an
. ; . ( + Bofa
1 1:2 1:4 1 1:2 1:4 ans NAN)
1 + - + + + -
2. + - - + + + -
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MMpumep 7
KoHTponb nonoxurensHoln KoHTpons
: PasBefieHHe UCNbITYeMOro NPOAYKTa (B KaXpoM pasBefieHUM KOHU. oTpuuyarens-
MNosTop- 3HpoTokcuHa 0,125 3.ep/mn) HbIW
HOCTb (NAN + Boga
1 1:2 1:4 1 1:2 1:4 ans NAT)
1 + + + + +
2 + + + + +
lMpumep 8
1 . KoHTponb nonoxurtenbHblv KoHTtpone :
I PasBefeHue UcnbiTyeMoro npogykra (B KaXXpoM pa3BefleHUU KOHU. oTpuuatens- -
| Noerop- 3HgoTokcuHa 0,125 3.ep/mn) HbINA
HOCTb
(NAN + Bopa
: 1: : 1:
1 1:2 4 1 1:2 4 ans NAN)
1 + + - + + +
2 + - - + + + -

B npumepax 5-8 peaynbraThi yooBNeTBOPUTENbHbLIE U MOXHO OLEHMUTb
KOHLIEHTPALMIO BHAOTOKCMHA B MCMbLITYEMOM npenaparte.

B tom cnyyae, ecnu B gByX NOBTOPHOCTAX 0BpasoBancst TBEPObIN rensb,
a B cCregylowux ABYyX rens HeT, 3a pe3ynbrtal NpUHUMAaETCs 3HadeHue
KOHLIEHTPALUN SHAOTOKCUHA, NONYy4YeHHOe ANA pa3BeneHus, Aaslero TBepabli
renb (AxP, roe A — vyyBctBuTEnsHOCTL JIAN-peakTuea, P — cTeneHs passeneHus
UCMbITYeMOro npenapara).

B npumepe 5 TBepmblt renb He MOMy4YeH HW ANS OAHOW NPO6bI, 3TO
O3Ha4aeT, 470 YCTAHOBUTb 3HA4E€HME KOHLUEHTpauum B JAHHOM aHanuae C
navHbiM J1AT1-peakTBOM HEBO3MOXHO, @ MOXHO TONLKO YTBEpPXAaTb, YTO
OHO MeHblle npepgena onpepenexHus atoro J1AJl-peakTuBa.

0,06 s.ep/mMnx1 = 0,06 s.en./Mn — B 3TOM Cny4ae KOHUEHTpauMs
SHOOTOKCUHA yCTaHaBnueaetcs, kak < 0,06 a.en./mn.

B npumepe 6 TBeppwit renb nomydeH ANA MCXOOHOTO npenapara,
cnenosatenbHO KOHLEHTpauma SHOOTOKCUHA B WCNbITyeMOM npenapare pasHa

0,06 s.en./Mnx1 = 0,06 a.eqg./mn.

B npumepe 7 TBepnbii rens nony4eH ana passenexHus 1:2, cneposartensHO
KOHLIEHTPALMA SHAOOTOKCUHA B UCMLITYEMOM npenapaTe pasHa

0,06 s.ea./Mnx2 = 0,125 s.en./mn.
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B npumepe 8 MOMNOXMUTENbHbIE peE3ynbTaThl NOMyYeHbl AN PasHbIX
passefieHWit, NO3TOMY [ANs YCTAHOBMEHUS KOHUEHTPauuu IJHAOTOKCUMHA
HEeoBXoAMMO paccuuTaTb cpeaHee 3HadeHue. Tak Kak B cepun passefeHus
NpoayKTa KOHLUEHTPaUUs YBeNnYMBaEeTCa He apuiMETUHECKMN, 8 FreOMETPUHECKH,
3HayeHWe KOHUEHTpauMU 3HOOTOKCMHA BLIYMCNAETCA KaK CpefHee reomer-
pndeckoe 3HadeHue no Gopmyne:

cpepHee reomeTpuyeckoe 3HauveHue = antilog Te/f=10%¢",

roe e — cyMma norapupmMoB 3HaYeHMIN KOHLEHTpauuMu 3HOOTOKCUMHA Ans
passefeHvsi, B KOTOPOM NOMy4eH TBepabln renb; f — KONMY4ecTBO KOHEYHbIX
TOYEeK Ons KOTOPbIX NONy4YeH TBEpAbl rensb.

[MosTopHOCTL 1. 0,06 3.eq./mMnx1

0,125 s.eq./mn.
[MoeTOpHOCTL 2. 0,06 2.em./Mnx2

0,06 s.eq./mn.

leomMeTpuueckoe cpeagHee 3HadeHue:

Se = l0g,,(0,125) + log,,(0,06) = -2,12494
Se/f =-2,12494/2 = -1,06247
antilog Se/f = 10'9%247 = 0,87 3.ep./mn.

KoHueHTpauus sHpoTokCuHa B npumepe 8 pasHa 0,87 a.ed./mn.



NPUJIOXKEHME 1l

Cnucok (upm-npovssoanTtenein JAJ1 peakTusa, 4bu npenapartol
ojuuManbHO paspelleHbl K ucnonbaosanvio ®LOA CLUA.

PYROTEL
Fssociates of Cape Cod Inc/
Woods Hole M.A.

LIMUSATE
Haemochem Inc.
St. Louis. MO

LIMULUS AMEBOCYTE LYSATE
M.A. Bioproducts.-Division of dynascences corp.
Walkerswille MO.

PYROGENT

Mallincrodt Inc.
St.Louis. Mo.

LIMULUS AMEBOCYTE LYSATE
Travenol Laboratiries Inc.
Glendale Ca.

LIMUDASE ’

Marine Biologicals Inc.
Marmora. NJ.
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