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PaccmoTtpenbl ocoOeHHOCTH (hiiyopeclieHTHOro moJspu3anuoHHoro umMyHoanaauza (@IIMA) kak cpeacTBa IKCIPeCCHOro
KOHTPOJIS HAJIMYMS U COJEPKAHNS AHTHOMOTHKOB B PA3JIMYHBIX BUIAX MPOO, €ro MpeuMyINecTBa M0 CPABHEHHIO C APYTUMH aHA-
JutndeckuMu Metoaamvu. Ha npumepe neTeKuun aHTHOMOTHKA XJI0paM()EHHKOJIa PACCMOTPEHBI dTANBI Pa3padOTKH AHAJIMTH-
4eCKOil METOIMKH, ONpejeeHns eé napaMeTpoB. AHAIN3 OCHOBAH HA KOHKYPEHTHOM B3aMMOJEACTBHM AHTUTEJ MPOTHB XJIO-
pamdeHHKoJ1a ¢ KOHbIOTaTOM XJI0paMGpeHUKO.1-(iyopodop U MOTEHIMAIBHO COAePKAMMUMCS B TECTHPYEMOI MPoOe CBOOOIHBIM
anTHONOTUKOM. [IpencTaBieHsl IKCepUMEHTAbHbIE Pe3yabTaThl cpaBHeHus: MeToquk [IOUA xnopambennkona, peanns3o-
BAHHBIX C UCMOJIb30BAHMEM JBYX KOHBIOTATOB, KOTOPbIE OTIHYAIOTCS JJIMHOW MOCTHKOBOIO YYACTKA MeXKAY (DYHKIMOHAIbHbI-
MM rpynnamMu aHTHOMOTHKA U duiyopodopa (dhayopecuenna). OxapakTepu3oBaHbl TPeOOBAHHUS K BHIOOPY KOHIEHTPAIMIA AHTH-
TeJl M KOHBIOraTa, 00ecHeYBAIIIMX BBICOKOYYBCTBUTEJbHYIO Nerekuuio. IIpenen oOHapyxkenusi xnopamgeHHKOJIa NpH
ucnoyb3oBanuu pazpadorannoro ®ITMA — 10 vr/mia, AMana3oH onpeaessieMbIx KOHUeHTpauuid — ot 20 ur/ma g0 10 MKr/mi.
Bpems onpenenenus — 10 Mun.

Karouesvie cao6a: xaopamgenuxos, uMMyHoanaaus, gpayopecueHmuolii noAApU3AUUOHHBLIE UMMYHOAHAAU3.

Characteristics of the fluorescence polarization immunoassay (FPIA) as a mean for express control of antibiotic levels in various spec-
imens and its advantages vs. other analytical tests are described. The developmental stages of the analytical procedure and its para-
meters are considered for chlorampnenicol as an example. The analysis is based on competitive interaction of anti-chloramphenicol
antibodies with the chloramphenicol-fluorophore conjugate and the potential free chloramphenicol in the specimen. The experimental
results of the comparison of the chloramphenicol FPIA with the use of two conjugates differing in the length of the bridge length
between the antibiotic functional groups and fluorophore (fluorescein) are presented. The requirements to the choice of the antibody
and conjugate concentrations providing highly sensitive detection are characterized. The detection limit of chloramphenicol in the
FPIA was 10 ng/ml and the determination of the concentrations ranged from 20 ng/ml to 10 mcg/ml. The time of the assay was 10

min.

Key words: chloramphenicol, immunoassay, fluorescence polarization immunoassay.

BBenenue

B Hacrosiee BpeMsi KpaliHe BOCTpeOOBaHbI Bbl-
COKOYYBCTBUTEJIbHbIE U TPOU3BOIUTEIbHBIE METObI
JIeTeKIIMY aHTUOMOTUKOB. DTO CBSI3aHO KaK C UX Me-
TUIMHCKUM TIpUMeHeHHEeM (BBIOOp WHIWBUIYaTh-
HBIX TEpaINeBTUYECKUX J03), TaK U C COMTOCTABUMbBIM
no odbeMaM MCMIob30BaHUEM B BeTepuHapuu. He-
KOHTPOJIUpYyeMOe MpUMEeHEeHUEe aHTUOOTUKOB B XKU-
BOTHOBOJICTBE JJIsI JiIeYeHUsI U PO UIaKTUKY 3a60-
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JIeBAaHUI MPUBOIUT K 3arpsi3HEHUIO MPOAYKTOB MU~
TaHUS XXWBOTHOTO IIPOMCXOXIECHUS OCTaTOYHBIMHU
KOJIMYECTBAMM COOTBETCTBYIOILLIMX TIpenapaTos [1, 2]
U UX HETaTUBHOMY BO3IECTBUIO Ha 3[I0POBbE YEJIO-
B€Ka — BO3HUKHOBEHUIO aJIJIEPIrMUYECKUX PEaKIIUid,
pa3BUTUIO AUCcOaKTepro30B U Ap. [3]. BaxkHbIM mo-
CJIEACTBUEM LIMPKYJISLIMUM aHTUOMOTUKOB B HU3KUX
KOHILIEHTpaLMsIX B Ouochepe sIBIsieTCs pacipocTpa-
HEHHE ITaMMOB MUKPOOPTaHMU3MOB, PEe3MCTEHTHBIX
K JIEICTBUIO JIEKAPCTBEHHBIX CPEACTB, YTO OCIOXKHSI -
eT 00pb0y ¢ MH(MEKIIMOHHBIMU 3a001eBaHUIMMU [4].
Jns neTeKuuu aHTUOMOTUKOB PeaJIU3YIOTCS Mpe-
WMYIIECTBEHHO NIBE TPYIIIBI ITOAXOI0B — XPOMAaTO-
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rparyecKrue 1 MMMYHOXUMIYECKIE. XpoMaTorpa-
(pmyeckme MeTomBI TTO3BOJISIOT TMTPOBOAUTEL U3MEpE-
HUS C BBICOKOM TOYHOCTBIO, HO TPEOYIOT CIeIINalb-
HOTO [JOPOTrOCTOSIIETO OOOPYAOBAHUS U CIIOXHOMN
npobonoarotroBku [5—7]. B ¢Bsi3u ¢ 3TUM ISt BBICO-
KOITPOM3BOINUTEIFHOTO CKPWUHWHTA BOCTPEeOOBAHEI
MMMYHOXUMHWYECKHE METOIBI, COYETAIOIINe YYBCT-
BUTENBHOCTh M CHEIIM(UIHOCTh, HO TIPU 3TOM pea-
JIN3yeMble C MCMOJIb30BAHUEM CPAaBHUTEJIBHO IMPO-
CTOro TMPMOOPHOro ob0ecreYeHusl, ¢ MUHUMAJIbHOI
MpoOOMOATrOTOBKON U TO3BOJISIOLINE OJHOBPEMEH-
HO XapaKTepu30BaThb HECKOJIBKO NECSITKOB U Aaxe
coTeH mpoO [8, 9]. Cnenyer, ogHAKO, 3aMETUTb, UTO
JTOMUHUPYIOIINE B HACTOSIIEe BpeMs IMMYHOXUMH-
YeCKHe METOMIBI IeTeKIINN aHTUOMOTUKOB — MUKPO-
IUTAHIIETHBI MMMyHOMepMeHTHBINM aHamm3 (MDA)
U uUMMyHoxpoMmaTtorpaduyeckuit aHaaus (MUXA) c
HCIIOJb30BaHUEM TEeCT-MOJIOCOK — MMEIOT CBOM OT-
panndenus. B ciryaae MDA 310 cyiecTBeHHOE Bpe-
Ms1, TpebyeMoe ISl MoJydeHUsT pe3yJbTaToB TeCTH-
poBaHusi — 1—2 4. UmmyHoxpoMarorpaduyeckue
K€ TECThl B TPAAWIIMOHHOM WCITOJTHEHUW TIpeIHAa3-
HadeHBbl JWINb IS Ka4eCTBEHHOrO 3aKITIOUeHUS O
MPEBBIIIEHUN OTPEACIEHHON KOHIICHTpAIlluM aHa-
JINTA B IPOOE W HE TTO3BOJISTIOT IIPOBOIUTE KOJTMIECT-
BeHHBbIN aHanu3 [10].

B 3TOM OTHOIIEHNN TTepCHEKTUBHBI pa3pabOTKU
MMMYHOAHAJIUTHISCKIX METOIOB, COUETAIOIINX IKC-
MPECCHOCTb C BO3MOXHOCTBIO KOJIMYECTBEHHOT'O OIl-
pedeneHus], HO TP 3TOM He TPeOYIOIIUX CIOXKHOTO
HEeCepUITHOTO IIPUOOPHOTO 00ECIICYCHUS U TPYHOEM-
KWX aHAIUTHYECKUX Mpoueayp. TakuM peleHUueM,
MMoKa3aBIMM 3G GHEKTUBHOCTD TP KOHTPOJIE pa3HO-
00pa3HBIX OMOJIOTMYECKM AKTUBHBIX COCTWMHEHUI,
sIBJIsIeTCS (PIIyOpeCieHTHEIN OIS pU3AIlMOHHEII M-
myHoaHamm3 (PIIUA). PITHUA oTHOCUTCS K TOMO-
TeHHBIM METOIaM aHaJIN3a M OCHOBBLIBACTCS Ha SIBITE-
HUU [OoJspu3zaluu  (GpayopecueHIUru, KOTOpoe
00YCJIOBJIEHO OJHOBPEMEHHBIM TTPOTEKaHMEM B pac-
TBOPE TMPOLIECCOB MOTJIOLIEHUS] U UCITYCKaHUS CBETa
Monekysamu ¢iyopodopa u ux BparieHuem [11, 12].
ITpu o6ayyeHUN peakIIMOHHON Ccpebl TIJIOCKOIOJIsI-
PU30BAaHHBIM BO30YXKIAIOIINM CBETOM CTEITEHB TTO-
Jisipu3aluu (pJayopeclieHIIMU 3aBUCUT OT TOr0, Haxo-
auTcs i Giryopodop B cBOOOTHOM Bue (BBICOKAS
CKOPOCTB BpallleHUsT MOJIEKYJIBI, HU3Kash OCTaATOYHAs
TTOJIIPU3ALINsI) VI B KOMIUIEKCE C aHTUTEJIOM (HH3-
Kasi CKOpOCTb BpallleHUsT KPYITHOTO KOMITJIEKCa, BbI-
COKasI TIOJISIPU3AIIs ), YTO TTO3BOJISIET U3MEPSATH KOH-
LIeHTpalMl0 aHaiauta B Tipode. B kauecTBe
WCTOYHHKA TITIOCKOTIOJIIPU30BaHHOTO CBETa U PEeTH-
cTpaTopa (payopecLeHLIMH MOTYT OBbITh MCIIOIb30Ba-
HBI pa3IWYHBIE CEPUITHO BEHIMTyCKaeMble MPUOOPHI,
CYIIECTBYIOIIME KaK B CTAIIMOHAPHOM, TaK U B TIepe-
HOCHOM MCITOJTHEHWN.

HocronncrBamu [TOUA ABIIIOTCS: TOCTATOYHO
BBICOKAsI YYBCTBUTEIIBHOCTh M CHEIIM(UIHOCTD, XO-
poIasi BOCIIPOM3BOAUMOCTh, OTCYTCTBUE TPYIOEM-
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OPUTHAJIBHBIE CTATbMA

KOW MPpOOOIMOATOTOBKM, 3KCIIPECCHOCTh U MPOU3BO-
IUTENbHOCTb aHanuia. CieayeT Takke OTMETHUTb
MPOCTOTY TepexoJa OT MUHUMAIbHOTO KOJWYeCTBa
HEOoOXOIMMBIX UCXOHBIX PEareHTOB — CTaHIAPT aH-
TMOMoTHKa, Gayopodop u crenubpudeckue (Mmosu-
WJIM MOHOKJIOHAJIbHBIE) aHTUTEeNa — K MpakTUyec-
KOW peajn3aluy aHAJIUTUYECKONW METOAUKHU, COCTO-
SIIeil TMIb B CMHTE3¢ KOHBIorata (gpyopodop-aH-
TUOUOTUK (Tpeiicep) U MOCIeq0BaTeIbHOM BbIOOpE
HCITIOJIb3YyEMbIX KOHILIEHTpALIU peareHTOB.

B HacTosg11€1 cTaThe HA TPUMEPE UMMYHOIETEK-
MU XxjJopampeHuKosaa TpeacTaBlIeHbl BCE CTaauu
TaKoi pa3pabOTKU M XapaKTePUCTUKMU aHAIUTUYEC-
KOW METOAUKU. DKCIPECCHBI KOHTPOJb CoIepKa-
HUs xJopamMdeHrKoa KpaliHe BocTpedoBaH. XOTs
00HapyXeHMe CepbE3HBIX MOOOYHBIX 3(h(PHEKTOB MpH-
BEJIO K 3aKOHOAATEIbHBIM OTPaHUYEHUSIM MPUMEHEe-
HUSI JaHHOTO TIpernapaTa U BBeIeHUI0 OPULIMaTIbHBIX
TpeboBaHUM K ero MaKCUMAaJbHO JOMYCTUMBIM YPOB-
HSM B nuiieBoit mpoaykuuu [3, 13], ximopamdpeHu-
KOJI BCJEACTBME IIIMPOKOIO CHEKTpa aHTUOAKTepU-
aJlbHOM aKTUBHOCTU W JELIeBU3HBI MPOIOJKAET
aKTUBHO MCMOJb30BaThCS B JIeUEOHBIX U TTpoduiak-
TUYECKUX LICJISIX.

HanHast pazpaboTka NpoA0IKAET LIMKII UCCIea0-
BaHMIi, TTPOBOAMMBIX Ha XUMHUYECKOM (DaKyIbTeTe
MTI'Y u HampaBJeHHBIX Ha cO3JaHue KOMILIeKca
TECT-CUCTEM [IJIs] MOHUTOPUHTA COAEPXKAHUSI aHTU-
61MOTHKOB, OCHOBaHHBIX Ha nmpuHIue ®ITHUA. Pas-
pa6otkn Metoguk PITMA aHTMOMOTUKOB IPYTHX
KJIaCCOB MpEJCTaBlIeHbl B paHee BbIIIECIIINX My0Iu-
Kamusix [14—18]. JlonmonHeHue 3TOro psiga TeCT-Cuc-
TeM JaHHOI pa3paboTKoil obecreurBaeT BO3MOXKHO-
CThb KOMILIEKCHOIO MOHUTOpPMHIA aHTUOUOTUKOB
OCHOBHBIX KJIACCOB.

Matepuana 1 METO/IbI

Xumuyeckue peareHThl. /{151 IpoBeeHUS CUHTE30B U pa3pa-
OOTKM METOOUKU ObUIM MCIOJIb30BaHBI XMMHUYECKUE PEAKTUBBI
OTEYECTBEHHOTO (MapKu OC.4. M X.4.) ¥ UMIOPTHOTO («Sigma»)
rpousBoacTBa. OBeUbH MOJMKIOHANBHBIE aHTHUTEJIA TTPOTUB XJIO-
paMmdbeHnKoIa ObLIN JTI00e3HO ITpeaocTaBiIeHbl Tpod. P. AGykHe-
ma (R. Abuknesha), BeaukooputaHusi.

M cxonHbIi KOHLIEHTPUPOBAHHBIM PacTBOP XJIopaMdeHnKoa
JUTSI XpaHEHWsI TOTOBUJIM B IUCTU/UTMPOBAaHHOM Boje. [1Jist mpoBe-
nenust ITUA pacTtBopsl peareHTOB pa3dapisiv 2,5 MM Gopat-
HbIM Gydepom, pH 8,0, conepxarim 0,1% azuna Hatpust.

Oo6opynoBanue. Ilonsipuzainuio ¢yopecueHIIMU PeTUCTPU-
pOBaJIU B KIOBETAX C MOMOILBIO MOJIIPU3ALIMOHHOTO (hIyopruMeTpa
«Beacon 2000» (Panvera, CLLIA). [IiHa BOJIHBI BO30OYXIEHUS —
480 1M, smuccum — 520 HM.

ITonyyenne kKonbioraToB xJjopamdenuko-dgayopodop. Mc-
rosib3oBayiu uryopodopsl duryopecuernHuzotruonmanar (OGUTLL)
u stuaeHarnamuHdyopecuennusornouradar (DAM). Ux koHb-
[oraluio ¢ xJaopaMbeHNKOJIOM MPOBOIUINA B COOTBETCTBUM C [17].
[pomomKUTEIbHOCTh B3aUMONECUCTBUAS — 2 4 MPU KOMHATHOM
Temmeparype. st pasmeneHus: MPOAYKTOB PeaklMM METOIOM
TOHKOCJIOMHOM XpoMaTtorpadun NpuMeHsUIN IacTuHbI «Silufol»,
Yexust; 2JII0EHT — CMECh MeTaHoJa U xJiopodopMa B 00bEMHOM
cooTHouIeHn! 1:4.

OnpenesieHne ONTUMAJILHOTO pasBeneHus Tpeiicepa. B 10 kio-
BeTax MPOBOAWIM TOCJIENOBaTeIbHOE NBYKpPAaTHOE pa3BeldeHue
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Tpeiicepa B 0,1 M1 6oparHoro Oydepa, Haun-
Has ¢ pa3BeaeHust 1:100. B kioBeTh 106aBsi-
Jim 110 0,4 MJ1 TOTO 3Ke Oydhepa 1 3aTeM U3Mepsi-
JIM MHTEHCUBHOCTH (hJIyOpPECIICHIIMU U €€
TMOJIIPU3ALIMIO.

OnpezesieHue ONTUMAJIBHOTO Pa3BeieHUs
antuTea. B 10 KioBeTax MpOBOAWIIN TTOCTICIO-
BaTeJbHOE IBYKPATHOE Pa3BeICHUE aHTUTEI B 6
0,1 M 6opaTHOTO Oyhepa, HaUMHAsI C pa3Be-
nenus 1:20. B xioBeTsl mo6asisum mo 0,3 vt
pacTBopa Tpelicepa B paHee BHIOpAaHHOM pa3-
BegeHuu v o 0,1 M Gydepa, nmocie yero u3-
MepSUTH TIOJISIPU3AIUIo (hIIyOpEeCIICHIINN.

Mertoauka ®PITUA: nocrpoeHue rpaaym- 6
poBoyHOro rpadmka W TecTupoBanue mnpod. B
kioBeThl K 0,1 MJI cTaHZapTHOTrO pacTBOpa
xyiopaM¢eHnKoa (MK TeCTUPYEeMOil TTPOObI) O,
nobassisiin 1o 0,3 MJ1 pacTBOpa Tpelicepa u 1o
0,1 MUt aHTUTET B paHee BEIOPAaHHBIX pa3Belie-
HMSIX, 3aTeM M3MEPSLIN MoJsIpu3aluio Gayo-
PECLICHIIMHU.

OpnnHopearenTHbiit DITUA nipoBoauiu B
cootBeTcTBUU ¢ [19]. 75 mpuUroTtoBieHus
HMCXOMAHOTO peareHTa — KOMILIeKca Tpeid-
cep-aHTUTEJO0 — CMeIIWBaJlM pPaBHBIC
00BEMBI paboumMx pa3BeleHMil Tpeiicepa u
aHTUTEJ, pa3daBisuiu 6ydepom B 5 pa3 u oc- P
TaBJISIM PeareHT Ha HOYb B XOJIOAMJIbHUKE,
9TOOBI OOECMEeUNUTh AOCTUXKEHUE XUMUYEC-
KOTO paBHOBECHSI.

Tlpu npoBeneHUU aHaNIM3a B KIOBETHI K
0,1 M craHmapTHOTO pacTBopa xjopamde-
HMKOJa (MU TECTUPYeMoil MpoObl) n00aB-
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gsimm 0,4 M1 OMHOpPeareHTHOTO pacTBopa,
MHKYOMPOBAIU MPU KOMHATHOM TeMIepary-
pe 10 MUH ¥ U3MepsLIN MoJsipusanuio Ghayo-
PECLEHIINN.

OOpaboTKa pe3yJbTaTOB H3MepPeHHid.
Ipenen oOHapyXeHMsI aHaIM3a OINMpPEASSUIN
cornmacHo pekomeHgauusam [UPAC o metony
Pon6apna [20]. [TpoBoauau 10 uaMepeHuii ctaHaapTa ¢ HyJIeBOM
KOHIIEHTpalMeil aHTUOMOTUKA U PACCUMTBHIBAJIM CpeiHee 3Have-
Hue nossgpusauuu duyopecueHUUM (mPy), a Takxke CTaHAapTHOE
oTKJIOHeHHME (§) 3TOI BeIMUMHBI. 3HaUeHNE MOJISIpU3aliuu (iryo-
PECLIEHIIMU, COOTBETCTBYIOILIEE MTPEAeTy OOHAPYKEHUSI, BBIUUCISI -
s o dopmyne mP,,;, =mP,— 38, nocie yero no rpagyupoBoy-
HOII KpUBOI OMpeAessii KOHILEHTpalMIOo XjJaopaMpeHUKOoJa,
00eceynBaloLLYIO JOCTHKEHUE JaHHOM BETMYUHBL M Py,

Tlpu olleHKe BOCIPOM3BOAMMOCTH PE3YJIbTATOB WU3MEPEHUI
BBIOMPATTMCh KOHLIEHTPAIIMK U3 JIMHEWHON 00J1acTh rpayupoBod-
Horo rpaduvKa U AJsl HUX 10 TPEM IMOBTOPHOCTSIM, BBITIOJTHEHHBIM
B TEUEHKE OTHOTO JHS, PACCUUTBIBAIM CTAHAAPTHOE KBaApaTUIHOE
orkinoneHue (SE) u koaddumenrst Bapuaunn (SE/X, * 100%).

Pe3yabTaThl 1 00CyKI€HHE

Iloayuenue konsroeamos xaopamghenuros-gh.ayopo-
¢op. Ina xonvtorata xnopambennkon-OUTLL ipu
OYMCTKE PeaKIIMOHHOW CMeCH OBLIN BBIIEJEHBI TP
dpakuun ¢ pasapiMu 3HaveHusmu Rf (0,1, 0,5, 0,6).
XnopambeHukon-D/1d 6bUT MOJyIeH B BUIE OTHOMN
moJiocel ¢ Rf=0,7.

ITponyKThl CUHTE3a pacTBOPsIM B OOpaTHOM Oy-
depe u xpanunu npu +4°C (puc. 1).

Onpedeaenue onmumaibHbIX pazeedeHuil mpeicepos
u anmumea. B cootBercTBUM C TipakTukoit MOITUA
[12] BbIOMpanu pa3BeneHus Tpeucepos, ISl KOTOPbIX
MHTEHCUBHOCTD (hryopecueHmu rpu 520 Hm B 10 pas
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Puc. 1. Xumunyeckmne CTpyKkTypbl.
a — xnopaMdeHunKkon; 6, B — UMMYHOreHbl AN NoflydeHns aHtmuten 11 2; r—
Tpencep 1 — xnopamdeHunkon-O®UTLL; g — Tpencep 2 — xnopamdeHnkon-340.

npeBbllaja GoHOBOE 3HaueHUE (JIyOopecUeHIINU
pabouero OygepHOro pacTBopa.

b1 mpoTtecTUpoBaHbl JIB€ aHTUCHIBOPOTKU Ha
xjiopaM(EeHUKOJ, TOJYyYEHHbIE MPOTUB UMMYHOTIe-
HOB, CTPYKTYpHbIE (hOPMYJIbI KOTOPBIX MpeacTaBiie-
Hbl Ha puc. 1 6, 6. [ToaydyeHbl 3aBUCUMOCTH CTETIEHU
noJisipu3auuu (JIyopeclieHIIMK OT pa3BeeHUsT aHTH -
CHIBOPOTOK TIpM (PMKCUPOBAHHBIX KOHIIEHTPAIUSIX
B3aMMOJIEICTBYIOLIMX C HUMU TpelicepoB xjiopamde-
aHukon-DA® un xmopampennkoa-OUTLL (puc. 2).
OCHOBHBIM MapaMeTPOM CBSI3bIBAHUS SIBJISLIOCH pa3-
BeJEHIE aHTHUCBIBOPOTKY (TUTP), mpuBosiiee K 50%
WHTMOMPOBAHUIO TTONISIpU3aliuy (hyopecueHIH.

YcraHoBieHo, uTo Jisi Tpelicepa xjaopaMbeHu-
KoI-DJ1® OTCYTCTBYET B3aMMOJACIHCTBAE C aHTHCHI-
BopoTkamu. [Tpu ncnosb3oBaHUM Tpelicepa XJaopam-
dbernkon-®UTL TUTPBHI aHTUCHIBOPOTOK 1 m 2
coctaBwiau 1:100 u 1:250, cCOOTBETCTBEHHO.

Onpedeaenue anaasumuueckux Xapaxmepucmux
DIIHA. B onTUMU3UPOBAHHBIX YCIOBUSIX OBLTO pea-
JIN30BaHO KOHKYPEHTHOE B3aMMOIECTBIE aHTUCHIBO-
POTOK CO CBOOOAHBIM XJIOPaM(MEHUKOJIOM (CTaHAapT
JUTS1 TPalydpOBKY WM TECTUpPyeMasi ITpoba) 1 xJopam-
(heHuKo0M, BXOASAIIMM B cocTaB Tpelicepa. [TosyyeH-
Hble TpPaayMpOBOUHbIE TpauKMU TPeACcTaBIeHbl Ha
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puc. 3, a XapaKTepHUCTUKM pa3pado-
taHHoi MeToauku @ITHUA xopam-
(beHuKoIa — Npeaes oOHapyKeHUst
W JWATla30H OIpeleIsieMbIX KOH-
HeHTpauuii — B 1a0. 1.
Oonopeazenmmuwuiit DITHA. Oxa-
pakTepru3oBaHa BO3MOXHOCTH JIe-
TeKUMU XxjJopaMpeHUKoaIa MeTO-
nom DITMA ¢ ucronb3oBaHUEM
OIHOPEAreHTHOTO TMperapara —
MpeaBapuTeIbHO CHOPMUPOBAH-
HOI0 KOMIUIEKCA aHTUTEJIO-Tpeii-
cep. g ompeneneHuss KMHETHKHA
JIVICCOIVALINYT JAHHOTO KOMIUIEKCca
K HeMmy J100aBJIsLid CBOOOMHBIN aH-
TUTEH (XJIopaM(pEHUKOJT) B pa3HbIX
KOHIIEHTpAIIVSIX, YTO MIPUBOAMIO K
BBITECHEHHIO Tpeiicepa N3 NMMYH-
Horo Komiuiekca (puc. 4). Ycra-
HOBJICHO, YTO TP 3TOM BBITECHE-
HUM paBHOBECHE B CHUCTEMeE
nJocturaercd 3a 10—15 MuHyT B 3a-
BUCHUMOCTH OT KOHIICHTpAILIMY aHa-
qmta. [MoaTBepXaeHHAsT IKCIIpecC-
HocThb JaHHoro Bapruanta ®ITHUA B
COUETaHUH ¢ MUHUMAJIBHOM TPYIO-
€MKOCTBIO TECTUPOBAHUS 00yCIIaB-
JIUBAIOT €0 KOHKYPEHTHBIN ITOTEH-
muan o CpaBHEHUIO C
TpaguroHHbsIM DITHA.
Ilpumenenue DPITHA dasn Kkon-
mpoasa xaopamgenurxoia 6 npo-
Jdykmax numanusa. Jnsg 1on-
TBepXAeHUS APPEeKTUBHOCTU
pa3paboTaHHOI METOAWKMU ITIPO-
BeIeHBI SKCIIEPUMEHTHI 0 BHE-
CEHHIO B MPOOKI TIUIIEBOM MPO-
AYKIMU (MOJIOKA) M3BECTHBIX
KOJIMYEeCTB  XJopaMdeHHKoIa
(MmeTon «BBEJEHO-HAaJIEHO»)
(taba. 2). TlokazaHa BbICOKas
CTeTIeHb COOTBETCTBUS pe3yIbTa-
TOB OIlpeaeeHUusT xJiopaMdeHu-
kojna MetomoMm PITHUA ¢ maHHEI-
MU O peallbHOM eTO COAepPKaHUK
B KOHTAMUHUPOBAaHHEIX ITPo0Oax.

OPUTMHAJIbHBIE CTATbM
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Puc. 2. KOHL,eHTPaLMOHHbIE 3aBUCUMOCTU CBA3bIBAHUS aHTUCbIBOPOTOK C
XnopamMmdeH1KOoNom.

(a — aHtuTEna 1; 6 — aHtWTENa 2) C Tpencepom 1 (xnopamdennkon-OUTLL). Mo
ocu abcumcc — KpaTHOCTb Pa3BeaeHNs aHTUCbIBOPOTKM; MO OCM OPAMHAT — Mons-
pur3aLma pyopecueHLmn.

Tabnuya 1. AHanuTn4Yeckue xapaktepuctuku GrMUA xnopamepeHukona

AHTHTEA IIpenen oonapyxenus, C;n, HT/MI JInana3oH onpezaesieMbIX KOHIIEHTPAIMIA (HT/MJT)
Antutena 1 20 40—20 000
AnTHUTENa 2 10 20—10 000

Tabnuya 2. MonHoTa oTKPbITUS XNTIopaMdeHMKoNa B MoOJloKe

Konuenrpauus, Hr/mi

IIpoueHT oTKpbITHS, %

10
50
150
300

101,4+3,0
92,4+4.0
87,344,0
87,642,0
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Puc. 3. FpapyvipoBoyHble rpacdpuku NPUA xnopamde-
HuKona

(@ — aHTMTena 1, @ — aHtutena 2). Mo ocn abcumMcc — KOH-
LeHTpaums xnopamdernkona (Mkr/mn) B npobe; no ocu
opAViHaT — OTHOLeHMe nonapusaunmn dhryopecueHumm Tec-
TUpyemom Npobbl 1 Npobbl 6e3 xnopamdbeHnkona.

B pesynbTare nmpoBeneHHBIX UCCIeNOBaHMI, pa3pa-
OoraHa MeToauKa (hIyOpPECLIEHTHOIO ITOJISIPU3alMOH-
HOro MMMYyHOaHaJI1M3a aHTUOMOTHKA XJIopaM(pEeHUKOJIA.
ITomoGpanbl UMMYHOpeareHTbl M MX KOHILIEHTpALUU,
ONTUMaJIbHbIE /LIS TpOBeeHUs aHau3a. OnpeaeaeHbl
AQHAJIMTUYECKUE XapaKTePUCTUKK METOIa — TIpees1 00-
HapyXeHus1 cocTaBwI 10 HIT/MII, IUATIa30H OIpeeisie-
MbIX KoHLeHTpatmit — 20—10000 ur/mi. I[pomomku-
TeJbHOCTh TecTupoBaHuss — 10 muH. IlokasaHna
BO3MOXHOCTb WCITOJTb30BaHUST Pa3pabOTaHHON METO-
JIVKY TIPU TECTUPOBAHUH TTPOAYKTOB ITUTAHUS.
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Puc. 4. KuHeTu4yeckne KpuBble BbiTeCHEHUS Tpencepa
M3 MMMYHHOIO KOMIMJIeKca Npu pasHbIX KOHLLeHTpaLuu-
X xnopamdeeHunkona.

1= 0 wmkr/mn; 2—1mkr/ma; 3 —10 mxr/mn; 4—100 MKkr/mn;
5—1000 mKr/m.
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