JINBAT AMEBOLIUTOB LIMULUS
ENDOSAFE ® ENDOCHROME-K

®JIAKOH A4 OMNMPEAENEHNA BAKTEPUASIbHbIX SHAOTOKCUHOB (NMNPOIMEHOB)
HA3HA4YEHME

Nnzat amebouutoB Limulus (J1AJ1-peakTuB), NMOMUAN3NPOBAHHBIN BMeECTe C XPOMOrEeHHbIM
cybcTpaToM, npefaHasHadeH AN KOIMYECTBEHHOro onpeaeneHus coAepXaHus 3HAOTOKCUMHOB C
MOMOLLbIO KWUHETUYECKOro XpOMOreHHOro Metoaa

OBLLAA NHOOPMALINA

NAJI-Tect gBnsetca Haumbonee 4yBCTBUTENbHbIM W BbiCOKOCMEUMPUYHBIM CMNOCOBOM OLEHKM
cogepxaHua 6akTepuanbHbIX 3SHAOTOKCUMHOB - (QparMeHTOB KJ/IETOYHOM CTEeHKM rpaMoTpuuaTesibHbIX
bakTepuii, KoTopble SBNSAKTCA Hawbonee M3BeCTHbIMM mnuporeHamMm. OCHOBOWM MeToda SABNSETCS Nerko
pacno3HaBaemMoe MOMYyTHeHMEe W renupoBaHue JIAJl-peakTmBa, npoucxogsiliee nog AencTBueM
3HAOTOKCMHOB (1,5). MNpocTtoTa U 3KOHOMUYHOCTL JIAJI-Tecta NO3BOJMIAIOT MUCMOMb30BaTh €ro B KayecTse
CpeAcTBa BHYTPUMNPOU3BOACTBEHHONO KOHTPOSIS, KOHTPOSS KadecTBa CbipbA W MOTOBbIX JIEKapPCTBEHHbIX
CpeacTB, U3gennin MeauLMHCKOro HasHaveHus (6). B ctatbe «bakTepunanbHblie 3HAOTOKCUMHbI» PapMakonen
CLLUA onucaHbl cnocobbl Banuaauun JIAJ1-Tecta, NO3BONASAOLWME UCMNOMb30BaTb €ro BMECTO aHanu3a Ha
Kponukax (9).

C nomowblo puaepa A4asi MUKpOMSaHWET WM puaepa Ans npobupok MoxeT 6biTb npoBeaeH
KMHETUYECKMI XPOMOreHHbIi aHanu3. B 3TOM aHanuse npoBOAWUTCA TOYHOE W3MEPEHWE WHTEHCUMBHOCTU
OKpalvBaHMA peakLMOHHOM cMecu. BpeMs M3MEeHEHUS CTeMeHW OKpaluMBaHUS 06paTHO MPOMOpPLMOHaANbHO
KONMYEeCTBY 3HAOTOKCMHA B ob6pasue, KOHUEHTPauMi 3HAOTOKCMHA B HEU3BECTHOM 06pasue MOXHO
onpeaennTb Mo KanuGpoBOYHOW KpWMBOW. B KMHETMYECKMX aHanmsax 3HayeHue A COOTBETCTBYET
HaMMeHbLUEN M3 KOHLEHTPaLMiA, MO KOTOPbIM NMOCTPOEHA KanMbpoBoYHas KpuBas.

BNONMOIMMYECKUE NMPUHLUUMNDbI

®pepepuk baHr (Frederick Bang) o6Hapyxun, 4to 6akTepuu Bbi3blBAlOT BHYTPUCOCYAUCTOE
CcBepTbiBaHWe y MeuexBocToB Limulus polyphemus (1). B coBMecTHOl paboTte JleeuHa (Levin J.) n baHra
(Bang F.B.) (5) 6b1710 NpOAEMOHCTPMPOBAHO, YTO (baKTOPpbl CBEPTbIBAHWSA COAEPXATCH B K/ETKaxX KPOBWU
MeyexBoCTa — ameboumTax, a peakuus CBepTbiIBAHUSA UHUUMMPYeTCS nuporeHamu (6akrepuanbHbIMU
3HAOTOKCMHaMM), KOTOpble 3anycKalT (MEepMeHTaTUBHYI0 peakuunio, MPUBOASLLYID K YBEUYEHUIO
WHTEHCUBHOCTM OKpalUMBaHUS peakUMOHHOMW CMECU U ee refIMpoBaHuIo.

Mpy aHanuse c 6eCUBETHbIM XPOMOreHHbIM Cy6CTpaToOM pe3ynbTaToM (hepMeHTaTUBHOW peakuunu
ABNAETCS pasBUTME JKENTOM0 OKpalMBaHMS PEaKUMOHHOM CMecu, TMpouCXoasiliee BCIeACTBUe
BbICBOGOXAEHNS XpoMmodopa, p-HUTpoaHunmHa (pNA). KonmyectBo BbICBO60XAEHHOrO PNA  MOXHO
N3MEepPUTb CNEKTPODOTOMETPUUECKN.

PEAKTUBbI

JIANI-peakt™iB: nnodunmMsmpoBaHHbli  JIAJT-peaktuB  Endosafe®Endochrome-K  copepxuT
WCKYCCTBEHHbIA XPOMOreHHbIlh cybcTpaT, nu3aTt ameboumnToB Limulus, 04HO- M ABYXBafeHTHblE KaTUOHbI U

6ydep.

Pa3BepeHue: cobupatloT cogepxumoe diakoHa Ha AHe, akKKypaTHO MNocTykumBas (AakoOHOM Mo
TBepaon nosepxHocTu. JIAJ/1-peakTuB pas3BoAsT HEMNOCPeACTBEHHO nepes WMCNosib3oBaHWeM. AKKypaTHO,
CTapasiCb He MpMBHECTM 3arpsi3HEeHWI, NpunogHMMaloT npobky ana Toro, 4tobbl NOracuTb BaKyyM.
Hebonblumne konuuyectBa MNopollka, OCTalolmecs Ha npobke, He OKa3blBAKOT BAUSIHUSA Ha AanbHenwue
aHanusbl. [Ons pasBeneHus JIAJI-peakTmBa C NOMOLLbIO NMNeTkn fo06aBnsatoT Bo dnakoH ¢ JIAJ1-peakTneBom
3,2-3,4 mn Boabl ans JIANl-Tecta unun 6ydepa ans passeaeHus Endosafe® . Mpobky oT6pacbiBatoT. B ToMm
cnydae, ecim ¢dhnakoH C peakTMBOM He OyaeT HemensieHHO WCMNOoNb30BaH, ero 3aKpbiBaloT MEHKOM
MNapacdunmM®, BHYTPEHHSIS MOBEPXHOCTb KOTOPOM MOXET CYUTATbCsS  anuMporeHHon. AKKypaTHO
nepeMelimBaloT cogepxuMmoe ¢dakoHa A0 NOMHOrMO pacTBOpeHus peakTuBa. PactBop peakTtuBa
6ecuBeTHbIi. He cnepgyeT ncnosb3oBaTb (IakOHbl B Clydae HapyLleHUs YKynopkum unm B TOM Ciydae,
eCcnu nocne pasBedeHus HabnogaeTcs oKpallmMBaHme nnm onasaecueHums pacTsopa.

XpaHeHue: JlnodunnmsnmposaHHbii JIAJ1-peakTuB OTHOCUTENbHO CcTabuneH, ero cneayeT XpaHUTb
npwn Temnepatype 2-25°C, cneayeT usberaTb BO3AEUCTBUSA TeMmnepaTyp Bbiwe 25°C. Pa3seaeHHbI JIAJ]-
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peakTuB B npouecce paboTbl XpaHAT Ha XONOAHOM NOBEPXHOCTU UM B XONOAUBHUKE NpU TeMmnepaTtype 2-
8° C o 24 yacos. B octanbHbix cnyyaax JIAJI-peakTuUB XpaHAT rnpu Temnepartype Huxe -20°C B TeyeHue
OBYX Hejenb Mnocse ero passefeHus W 3aMmopaxuBaHus.  JIAJ1-peakTMB MOXHO 3aMopaxuBaTb W
pa3MopaxuBaTb TOJIbKO OAUH pas.

KOoHTpOnbHbIW cTaHAApT 3HAOTOKCUMHA E.coli (KC3) nocrtaBnsetrcs komnaHuelh Charles River
Endosafe n ucrnonb3yetca ana NoATBEpPXAeHUs yyBcTBUTeNbHOCTU JIAJI-peakTuBa, Banugauum Metoda W
ONa NOCTaHOBKM KOHTponen (MONOXUTENbHOIO0 KOHTPOASA W MOMOXUTENbHOrO KOHTPOAS MCMNbITYEMOro
obpasua). AKTMBHOCTb CTaHAapTa, MpaBuaa ero pas3BedeHUs W XpaHeHus ykasaHbl B CepTudwukate
AHanuza.

Bopa ana JIAJ1-tecta (He cofepxallas 3HAOTOKCMHOB) MCNOMb3yeTca Ans passegeHus JIAJI-
peakTuBa, MOArOTOBKW MCMbITYEMbIX PacTBOPOB, KOHTPONen U ANa pa3BefeHus CTaHdapTa 3HAOTOKCWMHa

(-
OBLUME NPEAOCTOPOXXHOCTH

JNAJ1-peakTnB Endosafe® Endochrome-K npeaHasHayeH TONbKO AN AMArHOCTUKK in vitro. Mpwu
pabote c JIA/1-peakTMBOM HeobxoamMo cobnoaaTb OCTOPOXHOCTb, MOCKONbKY €ro TOKCMYHOCTb He
nccnenosanacs.

[na npaBWIbHOIO BbIMOJIHEHMS MpPOUEAYpbl aHanusa CheayeT CTPoro MNpUAEPXKMBATLCA BCeX
NMYHKTOB WHCTPYKUMW. [N NpoOBEPKM BO3MOXHOCTM WHIMEMPOBAHWA B aHanuW3 creayeT BK/IOYaTb
NOMOXMUTENbHbIE KOHTPOJIM. Bce MaTepuasnbl, KOHTAKTUPYIOLLME C UCMbITYEMbIMK 06pasLaMm, AOMKHbI BbITb
anuporeHHbl. CTeksiHHaa nocyaa Ao/kHa 6biTb AENUPOreHM3MpoBaHa B COOTBETCTBMM C BanuANPOBaHHOM
npoueaypoit, HanpuMep, He MeHee Tpex 4YacoB Mpu Temnepatype 200°C. MaTtepwuanbl, KoTopble
HEBO3MOXHO TMOABEPrHYTb TEMIOBOW [AEMNUPOreHM3aunm WaM KOTOpble He WMEKT MapKUPOBKU «He
cofepxaT 3HAOTOKCUHOB>, A0/KHbI 6bITb NPOBEPEHbI Nepea NCMo/Ib30BaHWEM B aHanumse.

OTBOP N NOAINOTOBKA OBPA3LIOB

Bce MaTepuanbl M pacTBOpUTENU, KOHTAKTUPYIOWME C MUCMNbITYEMbIM 06pa3yoM, He [OMXHbI
coaepxaTb 3HAOTOKCMHOB. Cneayer WCNoNb30BaTb TEXHWKY acenTuyeckon paboTbl. Peakumsa JIAJI-
peakTuBa C 3HAOTOKCMHOM 3aBUCUT OT 3HayeHus pH, M 3TO 3HayeHwe AN peakuWMOHHOM CMeCu AO0SIXKHO
6bITb OT 6,5 g0 8,0. Ecnn Heobxoaumo, pH 40BOAAT C MOMOLWbLIO HE coAaepikallero 3HAO0TOKCMHOB Tpuc
6ydepa (noctaBnsetrca Endosafe). He cneayeT poBoauTb pH pacTBOpOB, MMeKOWMX HU3KYIO 6ydepHyio
€MKOCTb, Nockonbky JIAN-peakTneB Endosafe® Endochrome-K copgepxut 6ydep.

®AKTOPbI, MELLUAOLWME PEAKLIUN

AHanun3 MoxeT b6biTb BanuaupoBaH ans nwboro obpasua, ecnn byaeT nokasaHO, YTO OH He
COAEPXUT (PaKTOpOB, Melwawwmnx peakumn. MHrmbnposaHue o6bl4HO 3aBUCUT OT KOHUEHTpauuu, U ero
nerko npeogoneTb, Aenas pa3BeAeHUs UcnbiTyemoro obpasua Ha Boge aAnsa JIAJ/1-tecta. O6bIMHO NpUYMHOM
uHrmbuposaHusa 6oiBaloT: 1) dakTopbl, Mewawwme npoTekaHuio depMeHTaTUBHON  peakuuu
reneobpasoBaHusa, u 2) GaKToOpbl, W3MEHALWMNE CBOWCTBA KOHTPO/bLHOrO CTaHAapTa 3HAOTOKCUMHA
(nonoxwuTenbHbIA KOHTPOSb) (8).

MakcumanbHo [onyctumoe Pa3sBepgeHue: B dapMmakonenHorn cratbe «bakTepuanbHble
SHAOTOKCUHbI» YCTaHOB/IEHA MOporosas MWPOreHHas Ao3a, paBHas 5 E3/kr Ans BHYTPUMBEHHbIX
npenapatoB u 0,2 E3/kr ana wuHTpaTekanbHbiXx npenapatoB (9). B ®apmakonee CLIA ykasaHbl
cneunduyeckme 3HavyeHUs npefenbHOro CoAepXaHus AN KOHKPETHbIX JleKapCTBeHHbIX npenapaToB. (9)
3TN 3Ha4YeHUs AO/MKHbI WCMONb30BaTbCsA ANA pacyeTa CTeneHu pa3BedeHMs WUCMbITyeMoro npenapara,
KOTOpoe MOXeT 6biTb caenaHo Ans MNpeofosieHuss WHrmbupoBaHWs, M Npu 3TOM He 6yadeT o3HayaTb
NpeBbILWEHNS 3HAYeHWS MpefaenbHOro coaepXxaHus 3HAOTOKCMHOB (7).  MakcuManbHo [JonycTtumoe
PassepeHve (MAP) MoxeT 6bITb paccuuMTaHo no dQopMmyne, npumBeaeHHoW B dapMakonemHon craTbe
«BakTepunanbHble 3HAOTOKCUHbI» (9).

[na nekapcTBEHHbIX MNpPenapaTtoB C YCTAaHOB/EHHbIM 3HAYeHWEM TMNPeaenbHOro CoAepXKaHus
6akTepuanbHbIX 3HLOTOKCMHOB MP paccuuTbiBaeTcs no dopmyne:

NMpepenbHoe coaep)xaHue KoHueHTpauusa
MaP= 6akTepuanbHbIX 9JHAOTOKCUHOB X UCNbITYyEMOro pacrsopa

A

BHMMaHMe: [Na KMHETUYEeCKUX aHanM30B 3HaudeHue A COOTBETCTBYET HanMeHbLen KOHUEHTpaunun
3HAOTOKCHUHaA, VICI'IOﬂb3YlOLIJ,€l7ICF| Ana NoCTpoeHUA KaJ'IVI6pOBO‘-IHOl7I KpVIBOVI.

Hanpumep, 3HayeHuMe nMpedenbHOro  CcoAepXaHus  6akTepuarnbHbIX  3HAOTOKCMHOB  [U1S
umknodochammaa, yctaHoBneHHoe B ®apMakonee, coctaBnseT 0,17 ED/Mr, a KOHUEHTpauus akTUBHOIO
BellecTBa B pacTBope paBHa 20 Mr/mn. Ecnn B aHanuse uMchnonb3yeTcs KanubpoBouHas KpuBas C
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HauvMeHblUe ToukoWn, paBHoW 0,05 E3/mn, MAP 6yaer paBeH 1:68. B atom cnyvae umknodochdamug
MoOXeT 6bITb pa3BedeH B 1:68 pa3 (ogHa 4acTb npenapaTta B 68 yacTax ero pacrtsopa B Boge Ans JIAJ-
TecTa).

MNpoBepka Ha Hanuume Mewawwmnx dakTopos (MHrMbUpoBaHMe/ycuneHme peakuum) B
KMHEeTUYEeCKUX MeToaax npoBoAUTCA NyTeM Aob6aBfeHUs 3SHAOTOKCMHA B WM3BECTHOM KOHLUEHTpauuu K
ucnbiTyeMoMy obpasuy unm K ero pasBeieHuto, Takas npoBepka NpoBOAUTCSA B ABYX MOBTOPHOCTAX. Ans
npoBeAeHns npoBepkn Heobxoamma KanubpoBouHas KpuBas, MNOCTPOEHHas C MOMOLbIO CTaHAapTa
3HAOTOKCMHa RSE unm KC3 (B cooTtBeTcTBUMM € CepTudmkatoMm AHanusa KC3). KanunbpoBouHas kpusas
OO0S1XHA 6bITb MOCTPOEHa KakK MUHUMYM MO TPEM pasHbIM KOHUeHTpauuaM RSE unu KC3. JononHuTenbHas
TOouka JAo/MKHa 6biTb AobaBneHa B KaXxAOM CAy4vae, Korja CTaHAApTHbIM AManas3oH KOHLUeEeHTpauwui
KannbpoBOYHOM KpMBOW YyBENWYMBAETCS Ha OAWH nopsaok (B AecaTb pas). KanubpoBouHas kpusas
OO/KHA COOTBETCTBOBAaTb KpUTepuUsM, npuBeAeHHbIM B @apMakonenHon craTbe «bakTepuanbHble
3HAOTOKCUHBbI» (9).

Ona npoBepkn MHMIMBMPOBAHUSA UCMONL3YETCA KOHLEHTpauus 3HAOTOKCMHa, 6nu3kas K cepeaunHe
AvanasoHa KOHUEeHTpauuin, u3MepsembiX No KanubpoBOYHOM KpuBOW. Hanpumep, ana kanubpoBoyHOWM
KPWUBOM C AMana3oHOM u3MepeHus oT 5 o 0,05 E3/Mn KOHUEHTpauus 3HAOTOKCMHA B MOSIOXUTENIbHOM
KOHTpone ucnbiTyemoro obpasua aomkHa 6biTb paBHa 0,5 E3/mn (CM. PYTUHHBIE AHAJIN3bI).

MOXHO cuuTaTb, 4YTO WUCMbITyeMbin obpasel, He WMHIMMObMpyeT U He YCUIMBaeT peakuuio B TOM
cnydyae, ecnu onpefeneHHas B ONblTeé KOHUEHTpauus 3HAOTOKCUMHA Haxoautca B npegenax +50% ot
M3BECTHOW BeSINUYMHbI. HEBO3MOXHOCTb ONpeaesninTb U3BECTHYK KOHLUEHTpauMio SHAOTOKCMHA C TOYHOCTbIO
+50% CBMAETENbCTBYET O Hannummn Mewawwmx daktopos. CnegyeT npogonkaTb pasBeaeHue obpasua
Bogon ansa JIAJl-Tecta, He npeBbiwas 3HaveHnsa MIP, oo Tex mop, nMoka onpegensieMas KOHUeHTpauus
3HAOTOKCMHA He 6yZeT COOTBETCTBOBaTb NpMeMeMbiM Kputepusm (9).

B-rNMIOKAHDI.

J1AN peakTnB Endosafe Endochrome-K MOXeT pearnpoBaTb He TONbKO C 3HAOTOKCMHAMM HO U C B-
rnokaHamn. Mepen nposepkon o6pasuos, cogepkawmx B-raoKaHbl cneayeT 3abnokMpoBaTb CNOCO6HOCTb
peakTuBa pearvpoBaTb C [-rnokaHamu. [Ona 3Toh uenu MoxeT O6bITb MCNOAb30BaH 3HAOTOKCUMH-
cneunduyHbin (ES) 6ydep.

AONOJIHUTEJIbHbIE MATEPUAJIbl, HEOBXOAUMBbLIE AN1d NPOBEAEHUA AHAJIU3A
MWKpONIaHLWETbI
CTeKkNsiHHbIe anuporeHHble NPO6UPKKN ANS pa3BeaeHUin

Penetup co cTepwibHbiMM wnpuuamm (Penetup Eppendorf® co wnpuuamm Ha 0,5 u 5,0 Mn
Combitips® nnu aHanornyHoe o6opyLoBaHue)

CTtekngHHble NUNETKU (peKOMEH,D,YETCH) n KaﬂVI6DOBaHHbIe MEeXaHun4yeckme n[o3atopbl CO
CTeEPUNbHBbIMU anNMPOreéHHbIMN HaAaKOHEYHNKaMU

BuxpeBas Melanka
Puaep Ans MUKpoOMMaHWeT Wau puaep ANs npobupok.

BHuMaHue: MaTepmanbl, ncnosib3yemMblie Anda onpeaeneHna cogep>XXaHnad 3HAOTOKCMHOB AOJIXKHbI
6bITb BannanpoBaHbl Ui CepTVICbVILI,VIpOBaHbI, OHWM HE AO0/KHbI COAEPXaTb 9HAOTOKCMHOB B onpeaensemMbiX
B TE€CTE KOHLUEHTPpauUnax.

NPOLEAYPA NPOBEAEHUA KUHETUYECKOIo XPOMOIreHHOro AHAJIN3A

NAJl-peaktBs Endochrome-K npegHasHayeH Ans NpOBEAEHUS KUHETUMYECKOro XPOMOreHHOro
aHanuMsa C MNOMOWbK puaepa AN MUKPOMAAHWET Wan npobupok, KOTopblin: 1) MO3BOMASET MNPOBOAUTb
M3MepeHne OMNTUYEeCKOM MAOTHOCTM B TeYeHue BCero nepuoga WHKYO6MpoBaHUS, W 2) COBMECTUM C
KOMMbIOTEPOM U MpOrpaMMHbIM obecrneyeHneM, MO3BOMSIOWEM aHanM3upoBaTb AaHHble NyTeM JIMHENHOMU
WA NOSIMHOMUANbHOM perpeccun. NMpUMEpoM KOMMNNEKCHON U3MEpUTENbHOW CUCTEMbI, nNpeaHa3Ha4YeHHOW
ana céopa, o6paboTKM M XpaHeHUs AaHHbIX MO OnpefeneHu0 3HAOTOKCMHOB C nomoubio JIAJ1-TecTa,
MoxeT 6biTb puaep ana MukponnaHweTt BioTek ELx808IU ¢ nporpaMMHbiM obecneyeHuem Endoscan-V
(10). JNIAN1-peaktuB Endosafe® Endochrome-K B COOTBETCTBUM C BasiMAMPOBaAHHOW MpOLEsYypoOW MOXeT
6bITb  MCNONb30BaH W C aBTOMAaTUYECKMMKM CUCTEMaMu, npeAHa3Ha4yeHHbIMKU ANS  NpoBeAeHUs
KWHETMYECKOro XpOMOreHHOro aHasaun3a B npobupkax.

Kaablii onbIT JO/HKEH BKOYAaTb UCMBLITYEMbIM MpenapaT WK ero pasBedeHWs, MOSIOXUTENbHbIN
KOHTPO/Ib WUCMbITyeMoro  obpasua WIM €ero pas3BeAeHUusl, TMOMOXUTENbHbIA KOHTPOMb WM  CEpUto
pa3BefeHUI KOHTPOJIbHOrO CTaHAapTa, COOTBETCTBYIOLLYIO AMAMNasoHy KOHLEHTpauUWi, u3MepsieMbiX C
MOMOLLbI0 KanM6pPOBOYHON KPWMBOW, M OTPULATENbHbIA KOHTPOSb. AHanM3 MNpPOBOAWUTCS Kak MWHUMYM B
[BYKpaTHO MoOBTOpHOCTU. CreflyeT NpUAEPXMBATbCS WHCTPYKLWA MO MCNONb30BaHWUIO BblIGpaHHON Ans
NpoBeAEHUSI aHaIM3a aBTOMATUUYECKOM CUCTEMbI M3MepeHuit (8).



MeTtopa: acentuyeckn nepeHocaT Mo 0,1 MA Kaxaoro obpasua B KaxAaykt JYHKY MUKponnaHweTta
unn B NpobupKy B COOTBETCTBMW C KapToM MfaHweTa. Ecnn ucnonb3yoT puaepbl 4015 MUKPOMAAHLLET, HE
obopyaoBaHHble MoAyneM WHKYbupoBaHWs, BO3MOXHO MoTpebyerca npeuHKybupoBaHWe MnaHwWeTa Ans
OOCTMXKEHMS OAHOPOAHOCTM TeMmnepaTypbl. [lpu ycTaHoBke paboumx napaMeTpoB MCNONb3YEMOro
obopynoBaHua cnefylT ykasaHuaMm npoussoanTens J1AJl-peakTuBa. B Kaxay NyHKY C MNOMOLLbIO
peneTtupa 6bicTpo pobasnatT no 0,1 mn JIAJI-peaktnea (Npyv KOMHATHOM Temnepatype). JIAJ1-peakTus
006aBnSAlT, HauyMHas OTpUUATENbHONO KOHTPONA W 3akaHumBas Hambonee BbICOKON KOHUEHTpauuen
3HAOTOKCMHA. Ecnn puagep ana MuKponnaHWeET He nepeMelvBaeT pacTBOpbl aBTOMaTUYeCKW, ANs
rnepeMeLwlnBaHns pacTBOPOB MOCTYKMBAKOT MO Kpalo MnJaHweTa HEeCKOSIbKO pas, MNocfie Yero HayumHawlT
oTCcYeT BpeMeHW mnaMepeHus. o 3aBepLlUeHnn Xenaemoro nepuoaa M3MepeHus MpoBoAAT MPOrpaMMHYIo
06paboTky pe3ynbTaTtoB aHanmn3a.

PYTUHHbIE AHAJTIU3bI

PyTWHHbIE aHanu3bl Nydwe BCero npoBOoAUTb C MUCMOSIb30BaHWEM KaaWOGpPOBOYHOM KPWUBOM, Y
KOTOpon Hawubonbllas KoHueHTpaums B 100 pa3 6onblle HauMMeHbLeW KOHUEHTpauunm 3HAOTOKCWMHA,
KaXAbl aHanu3 [O/KEeH BK/OYaTb CTaHAAPTHYK KPUBYHK, COCTOSALLYIO Kak MUHUMYM W3 Tpex TOYeK,
NpoBepeHHbIX B  ABYKpaTHOW  noBTOopHOCTW. Hanpumep, 5, 0,5 wu 0,05 E3/mn. [Onsa
BHYTPUNPON3BOACTBEHHOINO KOHTPOSA U KOHTPOMS Cbipbs MOXET NoTpeboBaThCs KanmbpoBoyHas KpuBas C
6onee WMPOKMM AManNasoHOM W3MEpEeHUW, NMpM KOTOPOM MaKCUMMalbHas M3MepsieMmMas KOHLUEHTpauus B
10000 pa3 6onblle MUHMMaNbLHOM KOHLUEeHTpauuu, Hanpumep, ot 50 E3/mn go 0,005 E3/mn. B cnyuvae,
€C/IN UCNonb3yeTca KannbpoBoyHas Kpueas C LWUMPOKMM AMANa3oHOM U3MEpPEHUs, B KOTOPOM MUHMMasbHas
M MaKCUMManbHas KOHUeHTpauuum oTaudatoTca 6onee yem B 1000 pa3, MoxeT 6biTb WCMNOMb30BaHa
nosiIMHOMManbHaa MoAeNlb perpeccuu.

KoHueHTpaums 3HAOTOKCUMHA B MOMOXMUTENBbHOM KOHTpOJEe ucnbiTyemoro obpasua AosmkHa 6bITb
3KBMBANEHTHa MK 6nM3Ka K cpefHelr KOHLEeHTpauuu, nmepsieMon KanmbpoBOYHOW KpmBOW. Hampumep,
3Ta KOHUEeHTpauusa Ao/MkHa 6blTb MeHblwe unn paBHa 1,0 E3/Mn wnu 6onbwe wnu pasHa 0,1 E3/mn ans
KannbpoBOYHOM KPMBOM C AMana3oHoOM u3MepeHus oT 10 E3/mn pgo 0,01 E3/mn. Ansa kannbpoBO4HOM
KPUBOM C AuManasoHoOM wu3MepeHuss 0,005-50 E3/Mn KOHUEHTpauus 3HAOTOKCMHA B MOJIOKUTENbHOM
KOHTpoOne AofxXHa 6bITb MeHblle unu pasHa 5 E3/mn unu 6onbwe nnu pasHa 0,05 ES/mMn. OnpeaeneHHoe
CpefHee 3HayeHMe KOHUEHTpauum >3HAOTOKCMHA B MOJSIOKUTENbHOM KOHTpONe wucnbiTyemoro obpasua
OO/MKHO cocTaBnsatb 50-200% oT pobaBneHHOW KoHUeHTpauuu. B cnydvae, korga Heobxoammo
NOATBEPXAEHUE 3aperucTpMpoBaHHON B aHanuM3e KOHTaMMHauMM ucnbiTyemoro obpasua, B KayecTse
KOHTPONS AO/KHA UCNOMb30BaTbCA CTaHAApTHas cepus pa3BefeHUN SHA0TOKCUMHA. MOXHO peKkoMeHA0BaTb
cnoco6 NoAroTOBKM NOMOXUTENbHOrO KOHTPOASA, NPU KOTOPOM 3HAOTOKCUMH AobaBnseTcs HenocpeACTBEHHO
B COOTBETCTBYIOLWYI JIyHKY MukponnaHweTta. C noOMOWb 3TOro crnocoba MOXHO MNOArOTOBUTL
MOJIOXKUTENBbHBLIN  KOHTPO/SIb  UCMbITyeMoro obpasua nepes nobasnennem JIAJl-peaktuBa Endosafe®
Endochrome-K. [1na 3Toro K slyHKe, B KOTOpoW coaepxwutca 100 Mkn ucnbityemoro obpasua, gobasnsoT
10 mkn pactBopa RSE wnm KC3 ¢ KoHueHTpaumen 5,0 ED/mn.

PE3VJ1bTATbI
PACYHET KOHLEEHTPALIMUN DHOAOTOKCUHA

Mpun npoBeaeHMn aHanusa puaep AN MUKPOMAAHLWET MAKM NPOBUPOK KOHTPOMUPYET U3MEHEHME
nornoweHus. [lNpubop u3MepseT BpeMs, Heobxoaumoe pAns Toro, 4YTobbl 3HAYeHWe MOorfolWeHUs
WU3MEHWIOCb B 3HAYUTENbHOM CTENEHM MO CPaBHEHWMIO C UCXOAHbIM 06bIYHO B AmanaszoHe oT 0,050 Ao
0,200 eauHWL, onTMYeckolr nnoTHocTn (OD). 3To BpeMs HasbiBaeTcsa NMOPOrOBbIM BPEMEHEM (ONSET
TIME). lNporpamMMHoe obecnedyeHne aBTOMaTU4YecKkW ycTaHaBnuBaeT koppensuuio (log/log) lMoporosoro
BpeMeHW Ans Kaxzgon M3 npoBepsieMblX TOYEK W COOTBETCTBYIOLEN 3TOMY BPEMEHM KOHUEHTpauuu
3HAOTOKCMHA. [anee oueHMBAlOTCA napaMeTpbl KanubpoBOYHOW KpMBOW M AOCTOBEPHOCTb pe3y/ibTaToB
aHanusa. Huxe npuBeaeHbl NpUMEpPbl pe3ysbTaToB, MOJyYEHHbIX AN CTaHAAPTHOW CEPUM KOHLUEHTpaumi
3HAOTOKCMHA, W pe3ynbTaTbl onpeaeneHns KOHUEHTpauun 3HAOTOKCMHA B MOSIOXUTENIbHOM KOHTpoJe
ucnbiTyemoro obpasua (KoHueHTpauusa 0,5 E3/mn).

NMPUMEPbLI PE3YJ/IbTATOB — INMHENHASA PEFPECCUSA

O6pasubl KC3 (E3/mn) CpenHee noporosoe N3mepsaemas
BpeMs peakumu (Cek) KOHueHTpauus (E3/mn)

Cranpapt 1 50,0 337

CraHpapT 2 5,0 493

CraHpapt 3 0,5 801

CraHpapt 4 0,05 1400

CraHpapt 5 0,005 3025

Ncn. Obpazeu 1 -—-- Fekekk <0,005

MonoXXutenbHbIN 0,5 822 0,706 (141%)

KOHTpoOsb ucn. obpasua

Annpokcumupytolee ypaBsHeHue perpeccumn: Log(y) = -0,236*Log(x)+2,879



KoadpduumneHT koppenaummn: R= -0,991

B aToM npuMepe B MOJIOXKUTENIbHOM KOHTPOJZIE UCMbITYEMOIo o6pa3L|,a nony4yeHbl pe3ynbTaThbl,
cBunageTenbCcreyomne 06 OTCYTCTBUU VIHFM6MpOBaHVIf-I. OTpVILI,aTeJ'IbeIVI KOHTPOJIb AO0JIXEH J[AaBaTb
pe3ynbTaTbl 3HAYUTENIbHO HUXE, YEM pe3ynbTaThl HavMeHbllen wn3 KOHLI,eHTpaLI,VIVI CTaHAapTa
3HAOTOKCHHA.

Ecnn abcontoTHoe 3HaueHue koadduumeHTa Koppensuun 6onbwe 0,980, ANs MOCTPOEHMUS
KasMbpoOBOYHON KPUBOW MOXHO MCMOJSIb30BaTb MOAENb MOSIMHOMMANBHOW perpeccuu. MonnHoMuanbHas
perpeccus BblYMCIAETCS C WCMOMb30BaHWe nporpamMMHoro o6ecnedyeHuss Endoscan-V  (10), unu
aHanornyHoro. [ononHutenbHass WHGOPMaunsa COAEPXUTCS B COOTBETCTBYHOLMX PYKOBOACTBaX MO
nporpaMMHOMy o6ecrneyeHuto W B [NlaBe, MOCBSLLEHHON MOMIMHOMUANBLHOW PpErpeccun HacTosuen
WNHCTPYKLNN.

NMOJIMHOMWAJIbHASA PETPECCHUA

Mogaenb NOAMHOMMANLHOW perpeccum MoxeT 6biTb MCMONb30BaHa AN MOCTPOEHUs CTaHAapTHOM
KPUBOW MpW yCNnoBuu, 4To abcontoTHOe 3HaudeHue KoadpduumeHTa SIMHENHOW Koppenaumn 6onblie wam
paBHO 0,980. [na annpokcMMaumu nydwein NOSNHOMUANbHOM (YHKLMU K MMEKLWNMCS AAHHbIM MOryT
6bITb NCNONb30BaHbl Takne NakeTbl NPUKNaAHbIX NporpamMMm Kak Endoscan-V (10).

BHUMAHWE: nonuvHoOMWanbHaa CcTaH4apTHas KpuBasd He  MOXET  MUCNoNb30BaTbCsa  ANA
nepBOHavanbHOM KBanndukaumm onbiToB. a8 NpoBeseHns Taknx UCnbiTaHnii PykoBOACTBO MO Banngaunm
OA fonyckaeT ncnosib3oBaHve Mogenen NTIMHENHOW perpeccum.

Mopsaok NoNMHOMMANBHOW perpeccun onpeaenseTcs cnegyowmm obpasom:
Endoscan-V n-1
Fae N = KOMMYeCcTBO MCMOMb3yeMblX CTaHAAPTHbIX KOHLEHTpauni

Ecnn pesynbTaTbl NpUBEAEHHOro Bbille aHanu3a obpabaTbiBaTb C MOMOLUBI MOAMHOMUABHOM
Modenun (NATb CTaHAAPTHbLIX KOHLEHTpaLUMiA), nonydyaTtcs creayowme pesyibTaTthl:

NMPUMEPbLI PE3YJIbTATOB — MNOJINHOMHASA PEFPECCUA

O6pasubl KC3 (E3/mn) CpenHee noporosoe N3mepsemas
BpeMs peakumu (cek) KOHueHTpauus (E3/mn)

CraHpgapTt 1 50,0 337

CraHpapT 2 5,0 493

CraHpapt 3 0,5 801

CraHpapt 4 0,05 1400

CraHpgapT 5 0,005 3025

Ucn. Ob6paszey 1 - olaiaded <0,005
MonoxuTenbHbIN 0,5 822 0,445 (89%)

KOHTpOsb ucn. obpasua
AnnpokcuMupytoLlee ypaBHeEHWE perpeccum:
Log(y) = 0,0031*Log(x)* + 0,0001*Log(x)® 0,011*Log(x)? - 0,216*Log(x) + 2,837
JInHenHbIn Ko3ddULMeHT Koppensuum: R= -0,991
OrPAHUYEHMA

B JIAJl-Tecte MoryT 6biTb MCMNbITaHbl 06pa3subl, KOTOpble HE OKa3blBalOT WHrMbMpyloWwero mnm
yCcunuBeawLlero 4eNCTBUS Ha peakuuio, UKW eciiv 3TU ABNeHUSA MOryT 6biTb YCTpaHeHbl pa3BeaeHueM (CM.
npasuna pacdeta MAP) wnm cneumanbHOW noaroToBkoW obpasua, Takoil, Hanpumep, Kak gobaBneHue
6ydepa. Ecnm JIAJ1 Tect He MoxeT 6biTb BaMAWPOBaAH B KOHUEHTpaLWKN, He NpeBbilalowen MakCMManbHO
OOMNYCTUMOro pasBefdeHUs, OH He MOXeT O6blTb 3aMeHOW aHanu3a <«MNUPOreHHOCTb», MNPOBOAMMOr0 Ha
KpOSIMKax.

PABOYUE XAPAKTEPUCTUKHN

JIHeMAHOCTb: [J0/MXHa O6bITb MNpoBepeHa NMHENHOCTb KanubpoBOYHOW KPUBOWM B Npenenax
AvanasoHa KOHUEHTpauui, WCNonb3yeMbliX ANS OfnpeaeneHus CcoAaepXaHus 3SHAOTOKCMHA. Cnepyet
NpoOBEpUTbL He MeHee 3 pa3HbiX KOHUEHTpauuin, npeacTaBAstolmX BblOpaHHbIM Anana3oH Kak MUHUMYM B
Tpex noBTopHOCTAX (10). A6CoNOTHOE 3HaYeHMe KoadduLMeHTa KOppensaunm r 4oMXHO 6biTb 6onblLue unm
paBHO 3HayeHuo 0,980 (9).

NMPOLIEAYPbI KOHTPOJ1A KAHECTBA ANA KMHETU4YECKOINO XPOMOIrEHHOIo TECTA

Mpyv NpoBeAeHWM KOHTPOJIbHbIX aHaNM30B FOTOBOM MPOAYKUMM C MOMOLLbI KMHETUYECKOro
XPOMOIeHHOro TecTa Heo6X0AMMO NpuaepXuBaTbcs TpeboBaHWii, NpuBeneHHbIXx ®apmakonee CLUA 37
u3naHus, BkAtoYasi TpeboBaHMS K pesynbTaTaM Ansl NOJIOXKUTENbHOr0 KOHTPOsA MCMbiTyeMoro obpasua,



KOTOpble [AO/MKHbl COCTaBNATb 50-200% OT W3BECTHOMW KOHLEHTpauuMu >HOOTOKCMHA B KOHTpoOne.
CTaHpapTHble KpuBble A0/MKHbI MMeTb KoadduUneHT koppensumm <-0,980.

KoMmnaHua Charles River Endosafe pa3spaboTtana cneuwnanbHoe pyKOBOACTBO MO Baauaaumm
060pynoBaHus, UCNOb3YEeMOro A8 NPOBEAEHNS KWHETUYECKMX aHaIN30B.

OXWAAEMbBIE 3HAYEHUA

JIAN-peaktnB Endosafe® Endochrome-K cTaHgaptm3oBaH Mo HauMoHanbHOMY CTaHAapTy
3HpoTokcmHa CLUA (RSE). KoHuUeHTpauus 3HAOTOKCMHA B UCMbITyeMOM obpasue MoxeT 6biTb u3MepeHa B
TOM Ccflydyae, ecnM OHa HaxoAMUTCA B AuanasoHe W3MepeHWi, 3aJaHHbIX KaJnbpOBOYHON KPUBOM.
BakTepuanbHble 3HAOTOKCUHbI MOTYT COAEPXaTbCHA B U3MEPSEMbIX KONMYECTBax B BOAE WIN B Matepuanax
6ronorMyeckoro MNpoucxoxXaeHus B TOM C/lyyae, ecau crnocobbl MX OUYUCTKM 6blIM HEeaoCTaTOYHO
a(pdekTMBHbI. CoaepxaHue 3HAOTOKCMHA, onpeAefieHHoe B aHanu3e, cnefyeT CpaBHUTb C YCTaHOB/IEHHbIM
ANS UCNbITYEMOro npenapara 3Ha4YeHneM npeaenbHoro cogepxaHus 6akrepmanbHbIX SHAOTOKCUHOB.

C nomouwpto JIANN-peaktBa Endosafe Endochrome-K npu onpefeneHHbIX YCI0BUAX MOXHO
onpeaensaTb KOHUEHTpauui 3HAOTOKCMHOB B psay oT 100 E3/mn go 0,001 E3/mn. K daktopam,
onpefensawowmMm  BO3MOXHbIA  AMana3oH W3MepeHui  OoTHocaTca: 1) cBoncTBa obopyaoBaHus,
MCMNOSb3yeMOro Ans usMepeHuin, 2) Bblbop Mogenu perpeccum, u 3) KayecTBO BCMOMOraTesibHOro
obopyaoBaHua N peakTUBOB.
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