JIN3AT AMEBOIIUTOB LIMULUS

KAPTPUKU ENDOSAFE™ PTS

KAPTPUJKU HA OJHO OIIPEAEJEHUE IS
AHAJIN3A BAKTEPUAJIBHBIX SHIOTOKCHUMHOB
JJIs1 VCHOJIb30OBAHUS C IIOPTATUBHOIM TECT-
CUCTEMOHN ENDOSAFE™ PTS U C CHUCTEMOU
ENDOSAFE™ MCS, HUCITIO/Ib3YIOLIEM
OJHOBPEMEHHO 10 IISITH KAPTPUKEM
HA3HAYEHUE
KapTpumkn ORHOKpaTHOrO WCIOJB30BAHUS COAEpIKaT
JIuzar ameOOIMTOB Limulus (JIAJT-peaxruB),
SHJOTOKCHH M HMCKYCCTBEHHBIH XPOMOTEHHBIN CyOCTpaT.
Kaprpumkn npenHasHadeHB! OIS KOJMHMYECTBEHHOTO

onpeaeneHus OaKTepHANBHBIX SHJIOTOKCHHOB
KHHETUYECKUM XPOMOTEHHBIM METOJIOM c
HCIIOJIb30BaHUEM [TopraTuBHO# TECT-CUCTEMBI
Endosafe™ PTS.

OBLIASA UH®OPMALIUA

Openepux  banr (Frederick Bang) o6napyxkmi, 49ro OGaktepun
BBI3BIBAIOT BHYTPUCOCYMCTOE CBEPThIBaHKe ¥ MedexBocToB Limulus
polyphemus (1). B coBmecrroii padore Jlesuna (Levin J.) u Banra
(Bang F.B.) (5) ObuI0 MPOIEMOHCTPHPOBAHO, YTO (HAKTOPHI
CBEPTHIBAHHMS  COZCPKATCS B KICTKaX KPOBH MEYEXBOCTA —
ame0oIHTax, a pPeakius CBEPThIBAHUSA, BbI3bIBacMas MHUPOTCHAMU
(6akTepHaTbHBIMU SHAOTOKCHHAMH), SIBISETCS (hePMEHTATUBHOM.
JIAJI-tect SIBJISIETCS Hanbomee 4yBCTBUTEIBHBIM Hu
BBICOKOCTIECII()MITHBIM crocoboM OLICHKH COJCPIKAHUSL
OaKTepHUaNbHBIX SHIOTOKCHHOB - ()ParMEHTOB KIIETOYHON CTECHKU
IPaMOTPULIATENBHBIX ~OAKTEpHH, KOTOpbIC SBISIOTCS Hauboiiee
M3BECTHBIMM THporeHamu. OCHOBOH MeTOIa SIBISIOTCS  JIETKO
u3MepseMble  M3MeHeHus, npoucxonpamue B JIAJI-peaktuBe mop
neiicteiemM sHmoTOKCHHOB (1-4,5). Ilpocrota M SKOHOMHYHOCTD
JIAJI-TecTa TO3BONSIOT HCIIONB30BaTh €r0 B KauyecTBE CPEACTBA
BHYTPHUIIPOU3BOJICTBEHHOTO KOHTPOJIS, KOHTPOJISI KauecTBa ChIPbS U
FOTOBBIX  JICKAPCTBCHHBIX ~ CPENCTB, M3ICIHA  MEIUIMHCKOTO
HasHauenust (8). B craree «bakTepuanbHBIC IHIOTOKCHHBI»
®dapmakonen CILIA onmcanbl crocodbr Bamumarmu JIAJI-tecTa,
MO3BOJISIOIIHE HCIIONB30BaTh €r0 BMECTO aHamM3a Ha Kposkax (7).

BUOJIOTHYECKUE INPUHIUIIBI

B osrom amammse OakTepHanbHBIE OSHIOTOKCHHBI IPUBOAAT K
TMIOCTIEIOBATEIbHON aKTHBAIIMM HECKONBKUX ()ePMEHTOB, CEPUHOBBIX
mporeas, mnpucyrcTBytomux B JIAJI-peakruBe. [locnennuit w3
(hepMEHTOB, COCTABIISIOMUX 3TOT KacKaj - MPO(GepMeHT, pa3pe3aeT
Haxomsmmuiicst B JIAJl-peaktuBe Oemok-cyOcTpar, Ha3bIBaCMBIH
KoarynoreHoMm. V3meHeHHe CBOICTB cyOcTpaTa TIPHBOOUT K
MOMYTHCHUIO  PEAKIOHHOM CMeCH, KOTOpO€ 3aKaH4MBAeTCs
reneoOpa3oBanueM. JlIsl M3MepeHns] aKTHBHOCTH aKTHBHPOBaHHOTO
SHJIOTOKCHHOM  Tpod)epMEHTa  MOXKET  OBITh  HCIIONB30BaH
CHHTETHYCCKUI aHAJIOT KOaryJioreHa. OTOT CHHTETHIECKHH cyOcTpaT
TaKkKe  paspe3aeTcs  NpPoPEepMEeHTOM, YTO  INPHUBOAUT K
BBICBOOOKIEHNIO XpoModopa - p-uurpoanmwtmaa (PNA). XKemras
OKpacka P-HUTPOAHWJIMHA MOXET OBITh M3MepeHa (OTOMETPHIECKI
npu umae BomHbl 385-410 M. C momomsio criektpodoromerpa
MOJKHO IIPOBECTH KHUHETUYECKUM KOJIOPHUMETPUYECKUI aHaus3,
HM3MEpHB 3HAYECHHUE ONTHYECKOH INIOTHOCTH PEAKIIMOHHON CMECH.

SHAOTOKCUH

MpodepmeHT AKTUBHBbIA hepMeHT

AKTWUBHbIA hepMeHT
Cy6cTpat MenTna + pP-HUTPOAHUAWH

Cucrema Endosafe-PTS, Brimouaromas KapTpukd H TIPHOOP,
HCTIONB3YeT —MPUHIHI OIpEENICHNsI JHJOTOKCHHA, KOTOPBIH
MPUMEHSETCSI B  XPOMOT€HHOM  KHHETHYECKOM  aHAIM3e U
XpOMOTCHHOM aHalu3¢ II0 KOHEYHOM Touke. B atHX Meromax
HU3MepsieTcs MHTCHCHBHOCTh OKPAaCcKH PEaKIMOHHONW CMECH, KOTopas
HaXOAUTCS B MPSMOM 3aBHCHMOCTH OT KOHIIGHTPAH YHIOTOKCHHA B
obpasme. Kakaplii KapTpuIK CONEPKUT TOYHBIE KOIMYECTBA
mnensupoBaHHbIX DA JIAJI-peakTuBa, XpOMOreHHOTO cyOcTpaTa
u Konrponproro crangapra sugorokcuna (KCD).

PEAKTHUBBI B KAPTPUKE

Kasxnpiit kaprpumk Endosafe-PTS mmeer 4deTsipe kaHasa, B KOTOPbIE
BHeceHbl JIAJI-peakTMB W XpOMOTeHHBIH cyOctpar. B 1Ba m3
YeTHIpeX KAHAJIOB IOMOJTHUTEIHFHO BHECEH KOHTPOJBHBIH CTaHAApPT
oHmOTOKCHHA  (Cmaik),  KOTOPBI  CIy)KUT B  KadecTBe
MOJIOKUTEIIFHOTO  KOHTPOJISL HCHBITYeMOro Ipemapara. Takoe
COYeTaHHE M3 JBYX KaHAJOB I IIPOBEPKH 00pasla M ABYX KaHAJIOB
JUTSL TIOJIOXKHUTEIIBHOTO KOHTPOJIST HAXOMUTCS B TIOJTHOM COOTBETCTBHHU
¢ TpeOOBaHMSMH K TIPOBEICHHIO (DOTOMETPHYECKHX METOIO0B
(apmakormeliHoit craten «bakrepuanbHble HIOTOKCHHEI». CHcTeMa
Endosafe PTS wmoker OBbITH HCIIONB30BAaHA YIS ONpEACTECHHS
coziep KaHMsI SHAOTOKCHHOB B IIHPOKOM JHAITa30HE KOHIICHTPALIIH.
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KapTpumkn OTHOCHTEJIBHO CTaOWIIBHBI M MOTYT XPaHHThCS HPH
temneparype 2-25°C. Tlepeq BCKPBITHEM YHAKOBKH M MPOBEICHHEM
aHanM3a CleqyeT BbLACPKATh KAPTPHIKUA TPH  KOMHATHOU
TeMmreparype, 49roObl matb uM Harperbes. Cnemyer wu3beraTsb
MPOJIOJDKUTENIBHOTO  BO3AeHCTBHS Temmeparyp Boime 25°C. s
TOro, 4T0Obl MMHHMMH3HPOBATH PUCK IPUBHECCHHS 3arps3HEHHIl B
pe3epByapbl Ui 00pasia, KapTpUDKH HEOOXOAMMO HCIHOJIb30BaTh
HEMEJICHHO MOCJIe BCKPBITHS YIAKOBKU. KapTpumku MOryt ObITh
HCIOJIb30BaHbI OHOKPATHO.

PEAKTHUBBI, HE BXO/ISIIIIHUE B IIOCTABKY
Bona mns JIAJI-recta HeoOxoauma U HAauaNbHON KBATA(UKAIAN
Ka)X/10¥ HOBOM cepuu KapTpupkeid PTS.

MATEPHAJIbBI, HE BXO/JSIIHUE B IOCTABKY

JHozarop (Endosafe PTS400 win aHaNOrMYHBINA) W CTEPHIBHBIC
HAKOHCYHHKH.

Jnst cOopa 00paslioB W TOATOTOBKU pPa3BElICHUN HEOOXOIUMBI
amMpOreHHble  CTEKISHHBIC NPOOMPKH I pa3BelNCHMM WK
npobupku u3 monuctupona (Endosafe T300 wnm ananorudusre).

JIisi TIOATOTOBKHM pa3BelNeHrii MOXKET MOTpeGOoBaThCs — BHXpeBas
MeIIaKa.

OBOPYJOBAHUE, HE BXO/SIIIEE B IIOCTABKY

Mpuoop Endosafe PTS (mopraruBmas Tecr-cucrema) -
CHEIUANBHBI MHCTPYMEHT, KOTOPBIH HCHONB3YeT KapTPHUMIKH UL
npoenenns  JIAJI-tecta.  Ilpubop  BKmOYaer: KaMepy
WHKYOMPOBAaHUS, MHKPOHACOC, YETBIPe CBETONHOJa U UETHIpe
JIeTeKTopa,  OyKBEHHO-IIM(POBYIO  KJIABHATYpy, MOWCIDIEH W
Mukponponeccop. [Ipubop moxer paborath OT ceTH WIH OT
BCTPOCHHOTO aKKyMYJIATOpa. AKKYMY/IATOpP TAKXKE UCIIONB3YeTCs Kak
HCTOYHUK PE3ePBHOTO IMUTAHMS JJISI COXPAHEHMS JAHHBIX Ipu cboe
AIIEKTPOCHAOKCHUS.

Mpuoop Endosafe MCS (cucrema MynabTH-KapTpumkeit) -
CHEIUANBHBI MHCTPYMEHT, KOTOPBIM HCHONB3YyeT IJISI MPOBENCHUS
JIAJI-Tecta mATh KapTPHIDKEH He3aBUCUMO Apyr OT apyra. Kaxmprid
npubop MCS MoOkeT aHanuM3MpoOBaTh [0 MATH KapTPUIDKEH.
KapTpumkn MOXXHO aHAJIM3HPOBATh OMHOBPEMEHHO WM HE3aBUCHMO
IIpyr OT Apyra B J00O# mocienoBaTenbHOCTH. [Ipnbop umeeT maTh
CIIOTOB ISl M3MEPCHHUS, KAXKIBI M3 KOTOPHIX BKIIOYaeT B cels
KaMepy HHKyOMpOBaHWS, MUKPOHACOC, YETHIPE CBETOUOA U YETHIPE
JIETEKTOpa.

ITpu6op PTS usMepsier Bpemst peakluy B K&KIOM K3 KaHauoB. s
KOKIOM CepuM KapTpUKEH HCHONb3yeTcsl HMHAWBHIYyaTbHAs
apXMBUPOBAaHHAS  KaIMOpPOBOYHAS  KpHBasi,  MPeCTaBILIOMIAsL
OTHONICHWE Jorapup)Ma BpPEeMEHH peakIud K JIOrapupmy
KOHIIEHTpanuy SHI0TOKcHHA. ComepiKaHHe HIOTOKCHHA B KaHAJIax
¢ 00pa3oM U HOJIOKUTETHHBIM KOHTPOJIEM PaCCUUTHIBACTCS IO ITOI
KPUBOH C HCIIONB30BAHMEM IIOMYYCHHBIX MAHHBIX II0 BPEMCHHU
peaKIuy. 3HauCHUS,  HUCIONB3YyeMBIE  UIT  ITOCTPOCHUS
apXMBUPOBAaHHON KpWBOH, ykasaHel B Ceprudukare Amnamusa,
KOTOPBIH CONPOBOKAACT KAXKIYIO CEPUI0 KapTPUIKCH.

OTBOP U NOAT'OTOBKA OBPA3IIOB

OOpasmpl, Momjexamue aHanausy, OTOMpAroT M TOTOBAT C
HCIOJIb30BaHHUEM JICTUPOreHU3UPOBAHHBIX MaTEPUAIOB M PEaKTHBOB,
HE COZepIKalluX SHAOTOKCHMHOB. CTEKIISIHHAS MOCyIa IOJDKHA OBITH
JCNMPOrCHU3UPOBAHA B COOTBETCTBHM C  BaIMIUPOBAHHOU
npouenypo#, Hanpumep, 30 muayt mpu 250°C (7). Pexomenmyercs
3apaHee MPOBEPATH Ha COACPKAHUE DHIOTOKCHHOB T€ MaTepHalbl,
KOTOpblE ~ HE  MOryT  OBITh  IOJABEPrHYTHI  CYXOXKapoBOi
JCNUPOreHU3allMl WM MaTepuaibl, KOTOpbIC IIOCTaBISIOTCS 0e3
MapKHUpPOBKH «HE COAEPIKAT HAOTOKCHHOBY. ClieIyeT UCHOIb30BaTh
ACENTHYECKYIO0 TEXHHUKY PabOTHI.

Kpurtepun 10cTOBEPHOCTH ONpe/ieIeHust

Vcronb3yroTes CIEYIOIHe KPUTEPUH TOCTOBEPHOCTH OIPEACICHHS
CONEp)KaHMS  OHAOTOKCHHA. I  MOJOKHTEJIBHOTO  KOHTPOJIS
UCHBITYeMOro oOpasua onpeneieHHas KOHIEHTpAlWs JIOJDKHA
cocraBiath 50-200% or oxumaemoro 3HaueHus. KoadduimeHnt
Bapuamud (%CV) HM3MepeHHOTrO 3HAYEHHsT BPEMCHHM DPEakidd B
MAapHBIX KaHalaXx [Uisl [perapara M IOJO0XKHTEIBHOTO KOHTPOJS
JIOJDKEH ObITh He Oonee 25%. BaxkHO: coriacHO TpeOOBaHUSM CTaThH
«bakTepuanbHble  OHAOTOKCHHBI» ~ ®apmakomen  CIIA  (7)
HCTIBITYeMBIC O0pasIbl CIEAYeT IIPOBEPATh B pasBeleHHH (He
NIPEBBIIAIOLIEM sHauenuss MJIP), B KOTOPOM OTCYTCTBYIOT
(bakToppl, MEIIAIONINE PEAKIHMH, TAKUEe KakK. HEONTHMAaJbHOS
3HayeHHe pH, BBICOKME KOHLICHTPALUK CONEH WIM 3HAYUTEIIBHOE
(hoHOBOE conepIKaHIe YHIOTOKCHHA.

THUIIbI AHAJIN30B

[NepBonayanpHast kBamudukarws: Kaskmas HoBas cepust KapTpumKeit
JOJDKHA OBITH TpoBepeHa. [ mepBUYHOI MPOBEPKH HCIONB3YeTCs
OWH KapTpUIXK, K KOTOpoMy nobaBisior Bomy st JIAJI-tecra.
PesynpraTtel  cuMTaloTCs  NPHEMIEMBIMH, €CIH  COZIEp)KaHHe
SHJOTOKCHHA HE PETHCTPHPYETCS, a KOHICHTPAIUs SHIOTOKCHHA,
OIIpe/ICJICHHAsl B IOJIOXKWUTEIBHOM KOHTPOJIC, YKJIAABIBACTCS B
ycranoBneHnbie pamku (50-200%).

Unrubuposanue/Ycmnenne: OrcyrctBue Memaomux (HakTopoB B
HCTIBITYeMOM 00pasme MOXET OBITh IOATBEPXKICHO MPUEMIEMBIMU
pe3yabTaTaMy, TIOMYYCHHBIMH IUIS TOJIOXKUTEIBHOTO KOHTPOJIS
ucneityemoro mpemapara (50-200%).  [dandsie TpeGoBaHHS K
pe3yabTraTaM, MOMYyYEHHBIM [UIS  IOJIOXKHUTEIBHOTO  KOHTPOJIS

1



HCTIBITYEMOTO TIperapaTta NPHMEHSIOTCS Kak IpH  IIPOBEACHUHN
PYTHMHHBIX aHAJM30B, TaK ¥ IPH BATUIAINH MpeTapaTa, IpOBOJIMON
Ha Tpex cepwsx. llpum mpoBeaeHMH BaTUJAIUH HCIBITYEMOTO
Iperapara Ha TPeX CepHsAX PEeKOMEHAYeTCS NPOBOIUTH M3MEpPEHHE
3nauennst pH cmecu JIAJI-peakTuB/MCHIBITyeMBIH mpemapar. Jta
orepanysi MOXeT OBITh CAellaHa II0Ce YCIEHIHOTO 3aBEpIICHUS
Tecta. JIs 3TOro ciemyeT HaKJIOHUTH KapTPHIDK MO HAIMPABICHUIO K
nyHkaM u otobpath or 50 mo 100 Mki McHBITYeMOro mpemnapara,
HCIIONB3YS TOT XK€ 103aTOp C TeM K€ HAaKOHEYHHUKOM, KOTOPBIMH OBLI
00aBJIeH WCHBITyeMBIH mpemapar. [lns m3mepenust 3HadeHust pH
MOXET OBITh HCHONB30BAH MHUKPOICKTPOA WIN HWHIUKATOpPHAS
Oymara.

BHUMAHUE: Hcropudeckn mpaBWia BadWAAINM, ONHCAHHBIE B
PykoBonctee ®DJIA mo Bammmanum JIAJI-tecta  TpeGoBamm
MIPOBEICHUE TPOBEPKH Ha TPEX CEPUsX HCIBITyeMOro obpasma B
OJTHOM U TOM XK€ Pa3BEJCHUH.

WnrunbupoBanue OOBIMHO 3aBHCHT OT KOHIIGHTPALIWH, M €ro JErKo
MIPEOONETh, Jeast pa3BeCHIs HCIBITYyeMOro oopasna Ha BOJe IS
JIAJT-recta. OOBIYHO NPUYMHONW WHTHOMpOBaHus ObIBafoT: 1)
(axTOpHl, MeIIAoNe NPOTEKAHWIO0 (EPMEHTAaTUBHONH pPEaKIUH
reneoOpa3oBaHms], TAaKHEe KaK BBICOKOE COMEpKAaHHWE coyeil WiIn
HeonTuMansHoe 3HaueHue pH u 2) GpaxTopsl, H3MEHSIOIINE CBOWCTBA
KOHTPOJIBHOTO CTaHAapTa 3HAoToKcHHa (6). Eciu B momoxutesHOM
KOHTPOJIE UCIBITYEMOro 00pasIia MOoIydeHbl HeyHOBICTBOPUTEIHHBIE
pe3yabTaThl ¥ MPEATONaraeTcst, YTo MpodiIeMa MOKeT OBITh CBS3aHA
co 3naueHneM pH, crmegyer mposepurs pH mcmeiTyemoro obpasma,
yOCAMBIIKMCH, YTO €ro 3Ha4YCHHE HAaXOAWTCS B HHTepBaie 6-8. B
ciryqae HeoOXoauMocTu moBeaeHust pH MokHO mcmonb3oBath Tpuc
bydpep (Endosafe BT101, BT103 wmu anamoruumsii). Her
HEOOXOOMMOCTH B  O0s3aTENBPHOM JOBeACHHMH 3HaueHms pH
pacTBOpOB C HHU3KOH Oy(epHOH eMKOCTEIO.

Maxcumaneao [Jlomyctumoe Passenenne: B dapmakonelinoi cratse
«bakTepuanpHble  JHAOTOKCHHBI»  YCTAQHOBJICHA  ITIOPOTOBast
MIIPOTEHHAs 1032, paBHast 5 ED/Kr mis BHYTpUBEHHBIX IIPETapaToB u
0,2 ED/kr ans uHTparekanbHbIX npenaparoB. @apmaxones CIIA
YTBEpAWIA 3HAYCHUS COAEPKaHUS OaKTEepHAbHBIX JHIOTOKCHHOB
IUISI KOHKPETHBIX JIEKapCTBEHHBIX TpernaparoB (7). DTH 3HAYEHHUs
MOTYT OBITH HCIONB30BAHBI JUI pacdeTra CTENEHH pPa3BeICHUS
HCIIBITYEMOT0 IperapaTra, KOTOpoe MOXKET OBITh HEOOXOAMMO UL
MIPEONOTICHUS WHIHOMPOBAHMSA, M IPU ITOM He OyJeT oO3HadaTh
MIPEBBIICHUS 3HAYCHHS MPEISIBHOrO CONEPIKAHMS YHJOTOKCHHOB B
ucrpITyeMoM tiperapare (9).

MaxkcumanbsHo Jlomyctimoe PazBenieHne MoxeT ObITh paCCYUTAHO 110
(dhopmyne, mpuBeeHHON B (papMakoreiiHoil cTaTthe «bakTepranbHbIe
9HAOTOKCHHBI» (7).

JUI neKapCTBEHHBIX IIPENapaToB C YCTAHOBJICHHBIM 3HAUYCHHEM
MIPECIBHOTO COAEPXKAHMUS OaKTepHANbHBIX AHAOTOKCHHOB MJIP
paccuuThIBaeTcs 1o Gopmyie:

IIpenenbHoe

coaep:kaHue Konuenrpanus

fGaKTepHaTbHBIX HCNBITYeMOr 0

MIp= DH/I0TOKCHHOB pacTBopa
A

[IpenensHOE conmeprkanne OaKTEPUATHHBIX SHIOTOKCHHOB =
K/M,
rae K =5 ED/kr;

M = MakcumanpHas f03a nnpenapara, BBOAUMasi B T€UCHUE

yaca Ha 1 Kr Maccel Tena;

A = YyBCTBUTENBHOCTh (HAMMEHbINAS W3 KOHIICHTPALHI

SHJOTOKCHHA, HCTIONB3YeMBIX TUTSt MOCTPOCHHUS

KaTMOPOBOYHOM KPUBOIL) KapTPHIKA.
Hanpumep, 3Ha4YeHHE MPEIENBHOIO CONEPIKaHHS OaKTEpHAIBHBIX
9HIOTOKCUHOB JUISl CTEPHIILHON BOJBI JUISl UPPHUTallUK JIOJDKHO OBITH
He Oomee 0,25 ED/mi. Ecim wumcmonme3yercss  KapTpHIK €
apXMBUPOBAHHON KaIMOPOBOYHOM KPHBOH, B KOTOPOH HaMMEHbBIIEH
KOHIeHTpanuen sunoTokcuna sisisiercst 0,05 ED/mn, 3nauenne MJIP
Gyzmer paBHo 1/5. Takum 00pa3oM, UCIBITYeMbIH 00pa3er] BOABI s
UPpUTraliy s PEOIOICHUsT BO3MOXKHOTO WHIHOUPOBAHHS MOXET
OBITH pa3BesieH 10 passencHus 1/5.
PyTuHHBIE aHANM3bI C UCTIONB30BaHHEM KapTpumkeir Endosafe-PTS:
IMoppobHOEe ommcanwe NPONEAYPHl aHANM3a, MPaBHI PadOTEI C
nprOOPOM ¥ NPAaBWJI BATHIALIMK METOJa NPUBEICHO B PykoBoACTBE
nosp3oBaTenst st mpubopos Endosafe-PTS u Endosafe-MCS.
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