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Pe3iome

OnpepeneHune nokasatens kayectBa «[1oANMHHOCTbY», cornacHo TpeboBaHMSAM HOPMATUBHOM
[OKYMEHTALUMM Ha BAKUMHY YYMHYIO XXMBYIO W anfepreH TynsspeMuiiHblin Xuakuin (TynapuH),
NpoOBOAUTCS UMMYHOMNYOPECLEHTHbIM METOAOM, OJHAKO CEPbe3HbIM HEAOCTAaTKOM MeTOoAa 4B-
NAeTcs ero TpyA0EMKOCTb. ANlbTEPHATUBHBIM METOAOM UCMbITAHMS AAHHbIX MPENapaToB SBASET-
cs UMMyHoxpomaTtorpaduyeckuit (MX) meToa, obnapatowmii psaomM NpenMyLLecTs, B TOM Yyncne
BbICOKOW CKOPOCTbIO MPOBEAEHUS UCMBITAHUS U MPOCTOTOM yYeTa pe3ynbTaToB.

Uenb pa6oTbi: OLEeHKa BO3MOXHOCTM MPUMEHEHUS MMMYHOXpomaTorpaduyeckoro mMetToaa
[N9 3KCNepTU3bl KavyecTBa BaKLMHbI YYMHOM XMBOM U aniepreHa TynapemuitHoro (TynsipuHa)
no nokasatento «[1oaAMHHOCTbY.

Martepunanbl U MeTOAbI: UCMbITaHWE NOKa3aTens kavecTBa «[1oaAMHHOCTL» NpoBOAMAM HA 06-
pasuax dapmakonerHoro ctaHaapTHOro obpasua BaKUMHbI YYMHOWM XWMBOW WM TpeEX KOMMep-
YeCKMX Cepuit BaKUMHbI; annepreHa TynspemuitHoro xumakoro (TynspuH) asyx cepui. Mc-
cnefoBaHMe nokasatena kavectBa «[lognuHHOCTb» npenapatoB MX MeTonomM mnpoBoauan
C nomolblo cnepywwmx HabopoB peareHToB: MX TecT-cucTema Ans 3KCNpecc-BbiSBIEHMUS
U naeHTMdbuKaunm MUKpobHbIx KneTok Yersinia pestis «<MX TecT-cuctema Y. pestis» n X tect-cu-
cTeMa AN 3KCNpecc-BbIIBNEHUS U uaeHTudukaummn Francisella tularensis «MX TecT-cuctema
F. tularensis» npon3soacTtBa ®BYH «locymapCTBEHHbIN HayYHbIA LEHTP NPUKNAAHON MUKpPO-
6m1onormn n 6UOTEXHONOTUMY.

Pesynbratbl: nokasaHo, yto UX meTop aBngeTcs 3Q@EKTUBHLIM IKCMPECC-METOAOM AN BU-
pocneunduyeckoro NOATBEPXKAEHUS Hannuua Y. pestis e eakyuHe 4ymHoll xusoli u F. tularensis
B aNnepreHe TynapeMUinHOM Xunakom (TynapuH). YcTaHOBNEHA peKOMeHayeMas KOHLEHTpaumus
BaKLMHbI YYMHOW XMBOW AN9 NPpOBeAEHUS UCNbITaHUA No nokasaTento «lMoanmHHocTb» NX me-
ToaoM — 10° M.k./MN. McnbiTaHWe annepreHa TynspeMuitHoro xxuakoro (TynsipuHa) no nokasa-
Tento «[lognnHHOCTL» NX MeToA0M peKOMeHA0BaHO NPOBOAUTbL C MCMOb30BAHUEM L€NbHOMO
npenapaTa.

BbiBoabI: [lonyyeHHble pe3ynbTaTbhl MOTYT CYXUTb OCHOBaHWEM AN BHeceHus MX meTopa ¢ uc-
Nnonb30BaHMEM YKa3aHHbIX HabOpOB peareHTOB B HOPMATUBHYIO AOKYMEHTALMIO HA BaKLMHY
YYMHYI0 XXUBYIO U Ha anneprex TynsapeMuitHbli Xunakuii (TynsapuH) B KayecTse afibTEPHAaTUBHOIO
MeToAa onpeAeneHuns nokasartens «MoAIMHHOCTbY.

KnroueBblie cnosa:

BaKLMHa YyMHas xuBas; Yersinia pestis; annepreH TynspeMuiiHbiin sxuakuii (Tynapwn); Francisella
tularensis; NOANMHHOCTb; MMMYHOXpOMaTOrpapuueckmii MeToa; MMMyHOXpoMaTorpapuyeckas
TecT-cucTeMa; hapMakonenHbl CTaHAAPTHLIM 06pasew, MyTHOCTU BakTepuanbHbix B3Becen 10
ME; HopMaTMBHAs LOKYMEHTaUMA
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Abstract

The regulatory standards require that the identification of live plague vaccines and the liquid
tularaemia allergen (Tularin) should be performed by immunofluorescence. A major drawback
of the recommended method is its labour intensive nature. However, immunochromatography
represents an alternative method that offers a number of advantages, including rapid testing
and easy result interpretation.

The aim of the study was to assess the applicability of immunochromatography to the identifi-
cation of live plague vaccines and the liquid tularaemia allergen (Tularin).

Materials and methods. The authors performed identification tests using samples of the phar-
macopoeia standard for live plague vaccines, three commercial batches of a live plague vac-
cine, and two batches of the liquid tularaemia allergen (Tularin). These samples were tested
using immunochromatographic assay (ICA) reagent kits for rapid detection and identification
of Yersinia pestis (ICA System for Y. pestis) and Francisella tularensis (ICA System for F. tularensis)
manufactured by the State Scientific Center for Applied Microbiology and Biotechnology.
Results. The findings show that immunochromatography is an effective, rapid, and species-spe-
cific method to confirm the presence of Y. pestis in a sample of a live plague vaccine or F. tu-
larensis in a sample of the liquid tularaemia allergen (Tularin). To perform identification tests
by immunochromatography, the authors recommend diluting live plague vaccine samples to
a concentration of 109 bacterial cells/mL and using undiluted samples of the liquid tularaemia
allergen (Tularin).

Conclusions. The study results may support the inclusion of ICA into the regulatory standards
for live plague vaccines and the liquid tularaemia allergen (Tularin) as an alternative identifi-
cation method.

Key words:

For citation:

live plague vaccine; Yersinia pestis; liquid tularaemia allergen (Tularin); Francisella tularensis;
identification; immunochromatographic method, immunochromatographic test system; 10 IU
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BeepeHue

B cootBetcTBMM C 0buwen dapmakonenHoM cTa-
Toer (OPC) — OdC.1.7.1.0018.18 NmmyHOBMONO-
rMyeckue JfiekapCTBeHHble npenapatbl'  MoAJUH-
HOCTb NEKApCTBEHHOro npenapaTa onpenensercs
C MOMOLLbID Pa3fiMyHbIX NabopaTOPHbIX METOAOB,
no3BoSIAOWMX cneumuduyeckn ero naeHTubuLmpo-
BaTb. OnpepenexHve nokasatens kayectBa «[loa-
JIMHHOCTbY», COMNAcHO TpeboBaHMAM HOPMATMBHOM
fokyMeHTaummn (HI) Ha BaKUMHY YYMHYH XMUBYHO?
W annepreH TynspeMuiHbIi Xuakui (TynspuH), npo-
BOAMUTCS MMMYHOMNyOopecLueHTHbIM MeToaoM. Pe-
3yNbTaTbl KOHTPOAS OLEHMBAKOT MPU MUKPOCKOMUM
Ma3KoB M3 MpenapaTta, OKpaleHHbIX cneuuduye-
CKUMK bNyopecumpyoWMMU UMMYHOTN0BYIMHAMM.
B kauecTBe HenoCTaTKOB MeToAa MMMYyHOodyopec-
LeHUMN cnepyeT OTMETUTb ero TPyLOeMKOCTb, 06-
YCNIOBNEHHYIO HEOBXOAMMOCTbIO MPOBEAEHUS [0-
BOJIbHO AAUTENbHOM NPo60NOArOTOBKM, U Hannuune
cneunanbHOro  poporocrosiero  060pyaoBaHus.
Kpome Toro, npoueaypa npoBeAeHUs 3KCNepTusbl
KayecTBa YYMHOWM BaKLMHblI MO nokasaTento «[loa-
JNIMHHOCTb» CTAHOBWUTCS 3aBUCMMOM OT Hannums
AMArHOCTUYECKUX YYMHbIX (Bayopecuupyowmnx UM-
MYHOrN06YNIMHOB, BbINMYCKAEMbIX €AUHCTBEHHbIM
npoussogmteneM — MOKYH Poccuiickuii npoTuBo-
YyMHbIN MHCTUTYT «MuKpob» PocnoTpebHaa3opa.

B uensix noucka anbTePHATUMBHbLIX METOAOB
UCNbITaHWUA BaKLWHbI YYMHOWM XWBOW W annep-
reHa TYnapeMUIUHOro >XWAKOro MO MoKasaTento
«[oANMHHOCTb» HaMKM OblN MpoBeLEeH aHanu3 Cy-
WeCTBYIOWNX METOLOB OnpeaefieHns 3Toro no-
KasaTtens M BO3MOXHOCTEW BbINyCKaeMbIX 3ape-
TMCTPUPOBAHHBIX AMATHOCTUMYECKUX MpenapaToB
n Tect-cuctem [1]. NpeanouteHne nmenn mMetoabl
AN YCKOPEHHOW MAEHTUDMKALMKU YYMHOIO U Tyns-
peMuitHoro MMKpo6oB B Te4eHne ogHoro paboyero
AHS. Boibop aBTOpOB CTaTbu Obin cAefaH B NOJb-
3y MMMyHoXxpomatorpaduueckoro (MX) meTopa.
MpuHUMN [EeNCcTBUSA AAHHOMO MEeToAa, Kak U UM-
MyHodyopecueHLMM, OCHOBAH Ha peakuuu 06-
pa3oBaHUS MMMYHHOrO KOMMeKCa «aHTUreH—aH-
TuTenox». [lpn 3ToM Ha MeMBpaHHbIE KOMMOHEHTI
TeCcT-noA0CKM NpeaBapuTenbHO HAaHECEHbl pearex-
Tbl, U NPU KOHTaKTe € Npobow NpoucxoamT ABuxKe-
HWe XMAKOCTM no MeMbpaHam ¢ obpasoBaHueMm
cneumduyecknx UMMYHHbIX KOMMIEKCOB, KOTOpbIe
6narofaps BKJ/IOYEHUIO OKpALIEHHOro Mapkepa
MOryT AeTeKTUPOBATHLCS BMU3YyanbHO [2].

HNocTonHcTBaMM BbIBpaHHOro MeToda SBNg-
I0TCS BbICOKAs CKOPOCTb MPOBELEHWS UCMbITAHUS
(10-15 MuH), Mmanble obbembl ncnbiTyemMoro obpas-
La, NpoCTOTa yyeTa M UHTeprnpeTauusa pesynbraTa,
a TaKXe BbICOKAs YyBCTBUTENIbBHOCTb M BOCMPOM3-
BOAMMOCTb. [lOCTOBEPHOCTb pe3ynbTaToOB TeCTu-
poBaHus pocturaeT 92-99,8%, npu 3TOM Kaxabin
TeCT MMeeT BCTPOEHHbIW BHYTPEHHWM KOHTPOb.
[aHHbIi MeTon 06nagaeT TakXe BO3MOXHOCTbIO
KOJIMYECTBEHHOTO OMnpefeneHns; BO3MOXHOCTbIO
MCNONIb30BaHMS B aHanu3e NopTaTUBHbIX PUAEPOB,
COBMECTUMBIX C KOMMbOTEPOM; BO3MOXHOCTbIO
MynbTMAHanM3a pe3ynbTaToB  WMMMYHOXPOMATO-
rpadun, yto 06YCNOBUNO aKTUBHOE MPUMEHEHUE
MeToga WMMMyHoXpomaTtorpaduyeckoro aHanusa
(MXA) pna peweHns pasHOOGpPA3HbIX AMATHOCTU-
yeckux 3agad [2].

Metog MXA ucnonb3yetrcsa B pasnuyHbix obna-
CTSIX HAPOAHOrO X039MCTBA U MEAMULMHbI, YCNELWHO
npumeHseTcs B nabopaTopHOM AMArHOCTUKE OCO-
60 onacHbIX UHHEKLMOHHBIX 3aboneBaHUin, B TOM
yucne ANs BbISIBEHUS YYMHOIO U TYNSipEMUAHOIO
MUKpPOO6OB [3, 4].

B 3apybexHon HayyHOM nuTepatype WMEeT-
CS JaHHble 0 pa3paboTke M TECTUPOBAHWUM 3IKC-
npecc-guarHoctuyeckoro MUX-tecta Ha Hanuume
B03OyamTens 6yboHHOM u nerovyHon GoOpM Yymsl
[5]- YcTaHoBNeHO, 4TO Npu npumeHeHnn UX-Tecta
[AN9 YCKOPEHHOM MAeHTUdMKALMKU YYMHOIO MUKPO-
6a npu uccnefoBaHWM KAMHUMYECKOro matepuana
aHanUTMYeckas YyBCTBUTENbHOCTb Habopa pea-
reHtoB coctasuna 0,5 Hr/mn Fl-aHTureHa, spems
npoBeaeHns aHanusa — He 6onee 15 MUHYT.

B oTeuyecTBeHHOM nuTepaType TakXe OMnMCaHbl
pe3ynbTaTbl anpobauun poccuiickoi UX Tect-cu-
cteMbl npousBoactBa MBYH «locymapCTBEHHbIM
Hay4HbIW LEHTP MNpUKAAZHON MUKPOBMONOTrUM
n buotexHonorum» (OBYH THL, MMB) ana uHau-
Kauun KancynbHOro aHTUreHa 4YyMHOro MMKpO6a
B nonesbix usonatax Y. pestis u B CycneHsumsax opra-
HOB MenKux MiekonuTawwmx. NokasaHa BbicoKas
uHbopmaTuBHOCTb UX-Tecta, LOCTOBEPHOCTb NO-
NYYEHHbIX pPe3ynbTaToB, U [0KAa3aHO, YTO AAHHbIN
[AMArHOCTUYECKMIM npenapaTt MOXeT 6blTb MCMONb-
30BaH 409 3KCNPecCc-MHAMKALMKM aHTUreHa ¢pak-
ummn 1 (F1) wymHoro mukpoba HenocpeAcCTBEHHO
NP1 BCKPbITUM XUBOTHbBIX, B TOM YMC/le NPU NpoBe-
LEeHUN LUArHOCTUYECKMX UCCNIeA0BaHUI HEe TONbKO
B O4Yarax 4ymbl, HO U B paboTe MOOGUALHOIO KOM-

kones Poccuiickon @epepauun. XIV usa. T. 2; 2018.

O6wasa dapmakoneitHas ctatbs 1.7.1.0018.18 MMMyHo6UMONOrMueckune nekapcTBeHHble npenapatbl. [ocynapcTBeHHas dapma-

2 (apmakoneiHas cTatbs 3.3.1.0022.15 BakuuHa uyMHas xwuBas. [ocymapctBeHHas cdapmakones Poccuiickoit @epepaunm.

XIVwu3g. T. 4; 2018.

> (apmakoneiHas ctatbs 3.3.1.0068.18 AnnepreH TynspeMuiiHbli xunkuin (TynspuH). focynapcTBeHHas dapmakones Poccuii-

ckoit Mepepaumn. XIV usa. T. 4; 2018.
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njekca CaHUTapHOM MPOTMBO3INMAEMUYECKON Bpu-
ragbl [6-8].

B Poccuitckont depepaumn BefyTC Hay4Hble
pa3paboTkM MMMYHODEPMEHTHbIX U UMMYHOXpPO-
mMaTtorpaduyeckmx MOHOKIOHANbHbIX TeCT-CUCTEM
ons BbifaBneHns Bo3byautena tynapemun [9, 10].
B HacTosiwee Bpems 3aperMcTpuMpoBaH AMarHo-
CTUYeCKM npenapaT — Habop peareHToB WX
TecT-cMcTeMa AN 3KCMpecc-BbiIBNEHUS U UAEH-
Tudukauuun Bo3byamtensa Tynapemun «MX TecT-cu-
cteMa F. tularensis» npoussoactea ®bYH I'HLL NMMB
(Poccusg). MMeeTcs onmMcaHue NpUMeHeHUs LaHHOM
TECT-CMCTEMbI AN SKCMPEeCC-BbIIBNEHUS aHTUreHa
F. tularensis npy MOHUTOPUHIE NPUPOLHBIX O4AroB
Tynapemuu. B pabote A.A. 3aiiueBa c coasT. [11, 12]
NMOKa3aHo, 4YTO C y4eTOM MeTOAMYECKOW NPOCTOThI
NMOCTAHOBKM peakuMi Ans 3KCNpecc-BblSBAEHUS
nunononucaxapuga (JINC) — aHTureHa Bo3byau-
TeNns TYynSpeMuM M BO3MOXHOCTM ObICTpPOro no-
nyyenus pesynbraTta (15-20 muH) UX-TecTt moxer
6bITb pEKOMEHAO0BAH ANS M3yvyeHus npob, B Ko-
TOPbIX BO3MOXHO MPUCYTCTBME aHTUreHa B 3aBe-
[OMO 6onbwon KoHueHTpauuun. K Takum npobam
OTHOCATCS B3BECW M3 WUTAMMOB BO36yauTens Tyns-
pemMuu, BblLeNsieMblX Ha TEPPUTOPUM NPUPOLHBIX
04aroB, CYCNEH3UWM BHYTPEHHUX OPraHOB NaBLIMX
61MONPOBHbLIX XMBOTHBIX U CYCNEH3UW NYNOB MKCO-
[oBbIx Knewen [11, 12].

PaHee aBTOpamMu [aHHOW CTaTbu Obinn npea-
CTaBNEeHbl pe3ynbTaTbl YCMELWHOro MpUMeHeHUs
NX-TecTOB B UCMbITAHUM BAKLUUHbI TYNSIpEMUINHOWM
XMBOM M BaKLUUHbI CMBUMPEA3BEHHON XMBOM NO Mo-
KasaTtento kavectsa «[loannHHocTb» [13, 14].

Lenb paboTbl — oOUEHKAa BO3MOXHOCTU Mpw-
MEHEHMS MMMYyHOXpomaTorpaduyeckoro MeToaa
015 3KCNepTM3bl KAYeCTBA BaKLUHbI YYMHOM XXMBOWM
W anneprexHa TynapemuitHoro (TynapuHa) no noka-
3atento «[1oaNMHHOCTbY.

MaTepMan bl U METOAbI

Mamepuanei:

— BAKLUMHA YyMHas XuBas, n1ModunusaT anga npu-
FOTOB/MIEHUS CYCNEH3UU AN UHBEKLMWA, HAKOXK-
HOro CKapuM®dUKALMOHHOTO HAHECEHUS U WHra-
naunin npoussoactea ®MKY3 «CraBpononbckuit
NPOTUBOYYMHbIN MHCTUTYT PocnoTpebHaasopay,
cepuum: 3-18, 1-21, 2-21;

- dapmMakonenHbin CTaHAAPTHbLIN obpa-
3ey (@CO) BakuuHbl YyMHOM xuon — OCO
3.2.00392 (oTpacneBoi cTaHAapTHbIM 0bpasel

(OCO) 42-28-392) cepuit 10 n 11 npoussoacTea
@rbY «HU3CMM» MuHsapaea Poccuu;

- annepreH TynapemMuiHbIi xuakui (TynspuH), cy-
CNeH3Ms ANS HAKOXHOro CKapuUpUKaLMOHHOIo
HaHeceHnns 20 po3/mn npoussoactea AO «HIMO
«Mwukporen», cepumn: 09, 00121;

- ®CO myTHOCTM BakTepuanbHbix B3Becen — OCO
3.1.00085 (OCO 42-28-85) (10 ME) npousBoacTBa
@rey «HU2CMIM» Muusgpasa Poccun (panee —
@®CO MyTHOCTH);

- UMMYHOMN0O6YNMHbI AMarHocTudeckue dnyopec-
LuMpylowue YyMHble aacopbrpoBaHHble nowaau-
Hble, IMODUAN3AT AN AMATHOCTUMYECKUX Lenen
npoussoactea M®KYH Poccuitckuii npoTuBoYyM-
HbIM MHCTUTYT «Mukpob» PocnoTpebHaasopa
no TY 21.20.21-46-01897080-2017 (perucTpa-
umoHHoe ypoctoeepeHue N2 P3H 2019/8209
07 15.03.2019), cepus 122, cpok rogHOCTH 2 roaa;

- UMMYHOrNOBYAMHbI  AuMarHocTuyeckme  dny-
opecuupylowue TynspemMuiiHble cyxue
(«PUD-Tyn-CraHUMYN») npomnssoacTBa PKY3
«CTaBpONONbCKUIA  MPOTUBOYYMHBIA  UHCTUTYT
PocnoTtpe6Haasopa» no TY 8961-016-01898109-
2007 (peructpaumoHHoe yaoctoBepeHune N2 OCP
2007/00881 ot 15.03.2013, no FOCT P 7.0.12-
2011), cepusa C 3-19, cpok rogHOCTH 3 roaa;

- Habop peareHTOB MUMMyHOXpoMaTorpaduyeckas
TECT-CMCTEMa AN19 3KCNPEeCC-BbISBNEHUS U UAEH-
Tudukauun Bo3byauTens uymbl «MX Tect-cu-
ctema Y. pestis» npoussoactea ®bYH HL, NMMb
no TY 9398-091-78095326-2008 (peructpauu-
OHHoe yaocToBepeHue N2 ®CP 2009/05487), ce-
pun 11 1 18, cpok rogHocTH 1 rop;

- Habop peareHTOB MMMYyHOXpomaTorpaduye-
cKas TecT-cucTemMa Afs  3KCNPecC-BbiSIBIEHUS
n uaeHTubukaumm BO3ByauTENs Tynapemuu
«MX TecT-cuctema F. tularensis» npou3BoacTBa
®BbYH THL, TMB no TY 9398-092-78095326-
2008 (pernctpaumoHHoe ypoctosepeHue N2 OCP
2009/05486), cepun 11 1 18, cpok rogHocTn 1 rop,.
Bce npenapatbl MCNONb30BaHbI B TEYEHWE CPOKA

MX FTOLHOCTMH.

Memoodsi

B cootsetctBuM ¢ HIO* ucnbiTaHne no nokasa-
Tento «[oANMHHOCTb» BaKUMHbl YYMHOW >XMBOWM
W annepreHa TyNspeMUMHOro NpoBoOAUSIM UMMYHO-
dbnyopecueHTHbIM MeToAoM. [1ng nNpuroToBneHMs
Ma3ka BaKUWMHY YyMHYL0 XuByt passoaunnn 0,9%
pacTBOPOM HaTpMa XJIOpUAd L0 KOHULEHTpaLuuu
5x108 M.k./MN. Ma3ok 13 annepreHa TynsipeMUAHOIo

4 HopmaTuBHas pokymeHTauums. JICP-005759/08-231120, BakumHa yyMHas xuBasi, NMopUIM3aT o5 NPUrOTOBNIEHMS CYCNEH3UN
LNS UHBEKLMI, HAKOXHOFO CKapUPUKALMOHHOTO HAHECEHUS U UHTANSALMIA.
HopmaTtusHas pokymeHTaums. JICP-009941/08-220921, AnnepreH TynsipeMuitHbli Xuakui (TynsipuH), cycneHsms Ans Hakox-

HOrO CKapUGHUKALMOHHOTO HAHECEHUS.
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roToBM/IM U3 LenbHOro npenaparta. [anee Masku
OKpalUMBaNM COOTBETCTBYHLWMUMU WUMMYHOTNOBY-
NMHaMU AMArHOCTUYeCKMMKU dayopecumpyowumMm
CornacHo UHCTpyKUuUnM No NpMMeEHeEHUH. B maskax
MWKPOOGHbIE KNETKU AOMKHbI UMETb PKOE 3e/leHO-
BaTO-XeNToe cBeyeHue no nepudepuun. Yyet pe-
3yNbTAaTOB NPOBOAMAM MO YeTbIpEXKPECTOBOM CU-
cTeMe: 4 KpecTa — CBepkawwasa dnyopecueHums
XeNTOBaTO-3e/1eHOro LuBeTa 060/104KM MUKPOBHO
KNETKN, HETKO KOHTPpACTUPYHOLLaa C TEMHbIM TE/IOM
KNeTku; 3 kpecTa — apkas GayopecueHUns xenTo-
BaTO-3€/1eHOr0 UBeTa 060104KM MUKPOBHOM Knet-
Ku; 2 kpecta u 1 kpect — cnaboe cBeyeHue Bcen
KneTku. [MoNoXMTeNbHbIM pe3ynbTaToM CYMTaNM
cBeyeHue Ha 3 1 4 kpecTa.

Ona noctaHoBkn WX peakuuit ucnonb3oBanu
3aperucTpupoBaHHble KOMMepYeckue npenaparsl.
NX-Tect (UMMyHOXpomaTorpadmyeckas noaocKa)
COCTOUT M3 CNefyllWMX OCHOBHbIX 3/IEMEHTOB:
NNacTUKOBas MNOAJNIOXKA, Ha KOTOPYH HaKJ/eeHbl
BCE OCTaNbHble KOMMNOHEHTbI TecTa; Gunbtp (Npo-
Knagku ang obpasua); npoknaaka nnm membpaHa
C KOHbBKraToMm; xpomatorpaduyeckas membpaHa,
cofepxallas ofHY MM HECKONbKO 30H 3aXBaTa UM-
MYHHbIX KOMMJIEKCOB Y KOHTPOJIbHYI0 30HY 3aXBaTa;
MeMbpaHa abcopbumnu (BNUTbIBAOWAN NPOKIALKA).

B cooTBeTCTBMM C MHCTpPyKUMEN MO MNpuMeHe-
HuIo Habop peareHToB «MX TecT-cuctema Y. pestis»
npeaHasHayYeH ANS 3KCMpecc-BbiBNEHUS U UAEH-
TUPUKaLUMM MUKPOOHbIX KNeTok Y. pestis npu npo-
BeAEeHMM NabopaTopHbIX UCCIef0BaHMIA 00beKTOB
okpyxatowen cpepbl. «<MX TecT-cuctema Y. pestis»
obecneunBaet Buaocneumduyeckoe BbISIBAEHUE
U naeHTudUKaumM MUKpOBHbIX KneTok Y. pestis
B KOHUeHTpauun 107 M.K./MNI M KancynbHOro aH-
TureHa F1 Y. pestis B koHueHTpaumm 0,01 mr/mMn
B CYCMEH3UAX, NONYYEHHbIX U3 KOJOHWUIA MUKPOOP-
raHM3MOB, BbIPALLEHHbIX HAa MUTATeNbHOM arape,
M B CYCMNEH3UsX, MONYYEHHbIX U3 06BEKTOB BHELL-
Hen cpepbl NyTeM crneuuanbHoW NpobonoaroTos-
ku. TecT-cucteMa He BbISIBNSIET MUKPOOHbIE KNeTKu
6eckancysnbHbIX lWUTaMMOB Y. pestis.

B npoBefeHHOM WCNbITaHUM MCMOJMIb30BAHDI
kKoMMepueckue cepun u cepun ®CO BaKLUHbI YyM-
HOM >XuBOW. BakuuHa npenctaesnsna coboi nu-
oduNM3npoBaHHbIE B CTabunusupylowen cpege
MWKPOOHbIE KNeTKN BaKLUMHHOrO WwTamma Y. pestis
EB nuHun HAMSI, KoTOpbIN MMEET KanCynbHbIN aH-
Turen F1. AMnyny ¢ BakuUMHOM BOCCTaHABAMBANM
B 1 mn 0,9% pactBopa HaTpus xniopuaa, AOBOAU-
NN [0 KOHUeHmpayuu MUKpobHbix knemok no ®CO
MymHocmu 6akmepuansHeix e3eeceli 10 ME, coom-
gemcmsyroweli 10° M.K./Ma 078 YyMH020 MUKpO6d,
U MHaKTMBMpOBanu npu Temnepatype 56 °C B Teve-
Hue 30 MuH. [JonosnHumesnbHO noay4eHHsll obpasey
paszgoounu e 0,01 M Hampuii-bochaTHoM bydep-

HoM pacTtBope (pH 7,4) do koHueHmpayui 108 M.k./
mn u 107 m.k./mMn. lanee nocTaHOBKY TecTa U yyeT
pe3ynbTaToB OCYLEeCTBASAIM B COOTBETCTBUMU C WH-
CTpyKUMen no npumeHeHuto Habopa «MX TecT-cu-
ctema Y. pestis».

Habop peareHToB «NX TecT-cucTema
F. tularensis» npepHasHa4yeH A[nsg 3KCOpPeCC-Bbl-
ABNIEHUS U UAEHTUDUKALMM MUKPODOHBIX KNETOK
F. tularensis B MUKpPOBHbIX B3BECAX C KOHLEHTpaLM-
e 107 M.K./MA1, NONlyYEHHbIX U3 KONOHUI MUKPOOP-
raHW3MOB MNIM U3 0OBLEKTOB BHELUHEN Cpeabl NyTeM
cneuunanbHoM npobonoaroToBkM  (KyNbTUBMPOBA-
HWe U MHAKTUBMPOBAHME MUKpoopraHmama). Cneu-
MbUYECKON MULLEHbI, Hann4mMe KOTopon B npobe
BbIaBASeT AaHHbIN TecT, asnaetcs JINC F. tularensis.

AnnepreH TynapeMuinHbIN XUAKUA (TynsipuH)
npeacTaBnsn  coboi  WMHAKTUBMPOBAHHYK  Ha-
rpeBaHMEM CYCMEH3MI0 KYNbTypbl BaKLWMHHOIO
wtamMma F. tularensis 15 HWUWII B KOHUEHTpa-
umm  (9,5%0,5)x10° M™.k./Mn.  WMHakTMBMpOBaAHUE
M [OnonHWTEeNbHas NpobonoAroToBka npenapata
ANg ucnbiTaHus He TpebyloTca. B muccnenoBaHum
ucnonb3oBanu Npobbl Hepa3BeLeHHOro npenapaTa
W pa3BefeHHoOro B 6ydpepHoOM pacTBOpe A0 KOHLEH-
Tpauum 5x10° M.k./Mn, cooTBeTcTBytoWEN GCO MyT-
HocTu 6akTepuanbHbix B3Becen 10 ME. [ocTaHoBKY
TecTa M yyeT pe3ynbTaToB OCYLLECTBASAN COMNAcHO
MHCTPYKLUMWN MO MPUMEHEHUIO: U3BJIEKANN TECT-CHU-
CTEMY M3 XONOAM/bHUKA, BblaepxuBanu 15 MuH
NMpu KOMHATHOW TemMnepaTtype, U3BAEKaNu U3 yna-
KOBKM, NOMeLanu B Yalky eTpu, C noMoLbo L0-
3aTOpa HaHOCWUNIM B NPUEMHOE OKHO TEeCT-CUCTEMbI
NoAroToB/eHHble Npobbl BaKLUMHbI UK anjepreHa
B 0bbeme 0,1 Ma 1 nocne 3 MUH 3KCMO3ULUK B HETO
Xe pononHuTtenbHo BHocuaun 0,1 mn docdatHo-6y-
depHoro pacteopa (MPBP). bydepHbii pacTBop
roToBUNM ex tempore, CTepunM3auMs pacTBopa
He TpebyeTcs. Yepes 15-20 MuH nonyyanu pesysb-
TaT, KOTOPbIA Onpeaenserca Bu3yanbHO. [10n10Xu-
Te/bHbIM Pe3yNbTaTOM Ha NPUCYTCTBUE TYNSPEMUIA-
Horo Mukpoba B «MX Tect-cucteme F. tularensis»
M Ha NPUCYTCTBUE KAMNCY/IbHOr0 aHTUreHa YYMHOro
Mukpoba B «MX TecT-cucteMe Y. pestis» saBnsetcs
Hananyne sBnAuUMbIX rna3omM KpacCHbIX JIMHUIA B 30HE
«C» n «T», roe 30Ha «C» — KOHTPONbHAg Monoca,
a 30Ha «I» — onbITHas nosoca. lpu 3TOM MHTEH-
CMBHOCTb LiBETA NOMOC HE YYMTbIBANU (MHTEHCMB-
HOCTb Nosnoc B 30He «C» U «T» MOXET OTAMYaTbLHCA).
06 oTpuuaTenbHOM pesynbTaTe CBUAETENbCTBYET
Hannune KpacHOM NNMHWUM TOMBKO B 30HE «C».

B cBA3M C TeM 4TO B 33a4auu WCCNefO0BaHUS
He BXOAMNO M3y4yeHue cneumPuuHocTn Habopos
«MNX Tect-cuctema Y. pestis» n «MX TecT-cuctema
F. tularensis», TaK KaK OHW SBNSAIOTCA 3aperncTpu-
poBaHHbIMW KOMMEpYeCKMMM npenaparamum C 3a-
SABNEHHOW YYBCTBUTENBHOCTbIO M CNEUNDUUYHOCTDIO,
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KOHTPONbHOM Npoboi cnyxunu He obpasubl Apy-
rMX BaKUMH NpOTMB 0C0BO OMacHbIX MHbEKLMOH-
HbiX 3aboneeanun, a 0,01 M Hatpun-docdaTHbIN
6ydepHbIi pacTBop, KOTOPbIM Pa3BOAMAM 06pa3LLbl
BaKLMHbl YYyMHOM U TynapuHa.

Pesynbratbl M 06CcyXaeHue

Pe3ynbTaTbhl  MCMbITAaHMS  BaKLMHbl  YYMHOW
W annepreHa TyNsipeMUMHOrO MO MOKa3aTenko
«[oANMHHOCTbY MMMYHOMNYOPECLLEHTHBIM MeTO-
[OM B COOTBeTCTBMM C pewncTeywowen HI npea-
CTaBNeHbl Ha pucyHkax 1 wn 2. Y. pestis — oBoua-
Has rpamoTpuuaTeNnbHas najoyka pasmMepoMm
1-2x0,3-0,7 MKkM, okpawmBaeTcs 6unonspHo [15].
YyMHOW MMKPOD KpynHee TynspeMuitHoro B 5 pas.
Ha dotorpadum (puc. 1) otyeTnMBO BMAHO Cneuu-
¢dunyeckoe cBeyeHne 060/M104KM MUKPODBHOM KneT-
KW, YTO COOTBETCTBYET OueHKe B 4 M 3 KpecTa,
M TEMHOE Teno KAeTku. TynsapeMuiHbIn MUKPOO
npeacTtasngetr coboi rpamoTpuuaTeNbHbIE OYeHb
menkue (0,1-0,5 MKM) HenoaBuxHble monnmopd-
Hble KOKKOBMAHbIe nanoyku [15]. CooTBETCTBEHHO,
npu ysennyeHun B 1000 pa3 MuKpoBHbIe KNeTKu
CBETATCS LEeNbIMU KOHIIoMepaTaMu, 4To 3aTpya-
HSIeT y4yeT pe3ynbTatoB (puc. Z). YKa3aHHble Bbile
HeLOCTaTKM U BO3MOXHble TPYAHOCTU Npu npose-
OeHUn UMMyHobyopecLeHLMM IBNAKOTCS OrpaHu-
YeHWEeM UCMNO/b30BaHWUS [AHHOMO MeToAa.

[anee 6binn NpoBeaeHbl UCMbITAHUS KavyecTsa
BaKUWMHbI YYMHOW XWBOM No nokaszatento «[loa-
JNMHHOCTb» C WMCNOJSb30BaHMEM [AUATHOCTUYECKOro
npenaparta: Habopa peareHtoB «MX Tect-cucre-
Ma ONS 3KCNPecC-BbISIBNEHUS U UAEHTUPUKALMM
BO3OyauTens uyymol «MX Tect-cuctema Y. pestis».

Puc. 1. Pe3ynbTaTbl UCMbITAHWMA BaKLMHbI YYMHOM XXMBOM MO NO-
kasaTento «[MoANMHHOCTE» C NOMOLLbIO NpenapaTa UMMYHOIIO0-
6yNMHOB AMArHOCTUYECKUX GyopecuUpyOWMX YYMHbIX afco-
pbupoBaHHbIX NowWaanHbIX. Mukpockonus, ysennyeHune x1000.

Fig. 1. Results of live plague vaccine identification using diag-
nostic adsorbed fluorescent equine plague immunoglobulins.
Microscopy, x1000 magnification.
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Puc. 2. Pe3ynbTaThl UCNbITaHWI annepreHa TynapemuitHoro (Ty-
nsipuHa) no nokasartento «[MoAMHHOCTbY C MOMOLLbIO Npenapa-
Ta UMMYHOrN06YIMHOB AMArHOCTUYECKUX PNyOpecLMpyIOLnX
TynspeMuiiHbIX aAacopbupoBaHHbIX. Mukpockonus, yBenuye-
Hue x1000.

Fig. 2. Results of tularaemia allergen (Tularin) identification us-
ing diagnostic adsorbed fluorescent tularaemia immunoglobu-
lins. Microscopy, x1000 magnification.

Cneunduueckon muweHbo MX-Tecta dsnsgetcs
KancCynbHbIM aHTWUFEH, KOTOPbIM CUHTE3MpyeTCs
nnasmmaon pFra BakuuHHoro wramma Y. pestis EB,
BXOASILLEro B COCTaB BAKLMHbI YYMHOM XXWUBOM.

B nepBOM MCNbITaHUK C Lenbio BbIBOPA HYXHOM
KOHLEHTpauuM 4yMHoro Mukpoba ans onpepene-
HMa nokasartens «loAMMHHOCTb» MCNOMb30BaNU
npenapar BaKLWHbI YYMHOM XUBOM KOMMepYEeCKOM
cepun 3-18 u ®CO BaKLMHbI YYMHOW XMBOW CepUM
10 B koHueHTpauuu 107, 108, 107 m.k./Mn. MonyyeH-
Hble pe3ynbTaTtbl (puC. 3) NPOAEMOHCTPUPOBAU
HanMuMe peakLMu CBA3bIBAHMS aHTWUreHa co cnew-
ndnyYeCcKMMM aHTUTENaMn B 0benx cepusix BakuUM-
Hbl B kKoHyeHmpayusx 10° u 108 M.k./Mn. B TecToBoV
30He BMAHO Hanu4yMe NonoC KPacHOro uBeTa. 3asB-
NIEHHAs YyBCTBUTENbHOCTb TecT cucTeMbl — 107 M.K./
MJ1, HO B AQHHOWM KOHLEHTpaumm peakumnsa MX-Tecta
6bina otpuuatenbHas (puc. 3A u 3B). Bo3moxHO,
3T0 06bACHSAETCS TEM, YTO HEKOTOPbIE KOMMOHEHTbI
BaKLMHbI MHTMBMPYIOT Npouecc BbisBneHus Y. pestis
B 3asIBNIEHHOW KOHUEeHTpauuu. Llenb Hawmx muccne-
[LOBaHMI COCTOANA He B MHAMKaLuW BO3byamTens
YyMbl, 3 B NOATBEPXAEHUMN NMOLSIMHHOCTU BAKLMHbI
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YYMHOWM XXMBOW, YTO PaBHO3HA4YHO MPU UCMONb30-
BaHMM UMMYHOGDNYOpPECLEHTHOrO MeToAa B COOT-
BeTCTBMM C aencTeytowen HMA. YyBCTBUMTENBHOCTD
MMMYHOGNYOpEeCLEeHTHOrO MeToAa 415 MHAMKALWM
B036yauTensa yymol — 5x10° M.K./MN, a pekoMeHay-
€Mag KOHLEHTPauus BaKUMHbI AN NPUTrOTOBIEHUS
Ma3KoB MpW UCMbITaHUKW NO nokaszartento «oanuH-
HocTb» — 5x10% M.k./mMn. Takum obpasoMm, B COOT-
BETCTBMM C NOJIYYEHHbIMU pe3yNbTaTaMu 3asBNEH-
Has 4yBCTBMTENbHOCTb TECT-CUCTEMbl MO3BONSET
ucnonb3oBatb MX-TecT ANg NoOATBEPXKAEHUS NOL-
NVHHOCTM BaKLUMHbI YYMHOW XMBOWM B COOTBETCTBUM
¢ pencrteytowen HA. Ucxopa u3 toro uto B 1 Mn
BakUMHbI copgepxuntcsa ot 50 no 100 Mnpa Mmnkpob-
HbIX KNEeTOK YyMHOro Mukpoba, Ans nposeje-
HUA UCMbITaHWS MO nokasatenio «MoAnMHHOCTb»
[ONONHUTENbHOW  NpObOMOArOTOBKM  BaKLMHDI
He TpebyeTcs M NpoBeaeHMe UCTbITAHUS 3aHUMaeT
MWHUMaNbHOE BpeMs.

Hanee, pnng noaTBepXAeHUs  BblIGpaHHOM
KoHueHTpaumumu 10° M.K./MN  BaKUWMHbl YYMHOM

ONS ucnbiTaHuMg no nokasartento «MognMHHOCTbY
C nomoubio Habopa peareHToB «MX TecT-cucTema
Y. pestis» HaMu 6binn NpoBeAeHbl AOMNONHUTENbHbIE
MCCNefoBaHWUsa BaKUMHbI YYMHOM XMBOM ApYrux
KoMmepueckux cepuit (1-21; 2-21) u ®CO BaKLMHbI
yyMHoOM xuBow cepum 11. Mpu ncnbiTaHUM BaKuU-

Hbl B KOHUeHTpauum 10° M.K./MA, COOTBETCTBY-
towert ®CO MyTHOCTM OaKTepuanbHbIX B3BECeN
10 ME, oT4eTAnMBO BUAHbI NONOCHI KPACHOrO LBETA
KaK B 30He «C» (KOHTPOJIbHas 30HA), TaK U B 30HE «T»
(tecToBas 30Ha) (puc. 3C). YunTbiBas, YTO peakums
KayeCTBEHHas, pa3HMLA B MUHTEHCMBHOCTU OKPACKU
NONOC HEe MMEeEeT 3HaYeHuUs.

TakuM 06pa3oMm, Ha OCHOBAHWUM MOJTYYEHHbIX pe-
3ynbTaToOB 419 NPOBEAEHUS UCMbITAHWS BAKLMHbI
YyMHOM No nokasartento «MoaanHHocTb» UX MeTo-
[lOM pekoMeHayeTcs obpasew BakLMHbl Pa3BOAUTb
[0 KoHueHTpauun 10° M.K./MN1, COOTBETCTBYHOLLEN
®CO MyTHOCTM bBakTepuanbHbix B3Beceir 10 ME.
CnepyeT OTMETUTD, YTO ANS COKPALLEHUS BPEMEHM
KOHTPONS [AHHOE WCMbITaHME BO3MOXHO MpPOBO-
AMTb NapannenbHo C onpegeneHneM obLiei KOH-
LLeHTpaLMmM MUKPOBHBIX KNETOK B BaKLMHE, NPU KO-
TopoM npumeHseTtcs ®CO myTHocTn 10 ME.

B xope npoBeaeHus uccnenoBaHUs Hamu Bnep-
Bble Obl1 MPUMEHEH AMArHOCTUYECKWUi npena-
paT — Habop peareHTOB «MMMYHOXpoMmaTtorpacu-
yeckas TecT-cucTeMa Ansg  3KCNPecc-BbIIBNEHMUS
n noeHtudmkaumm Bosbyautens tynapemum «MX
TecT-cuctema F. tularensis» pna OUEHKM Ka4yecTBa
annepreHa tynspemuiiHoro xugkoro (TynspuHa)
no nokasartento «loaAnHHOCTbY. [pu McNbITaHUK
TynspuHa c nomouwbto Habopa peareHToB «MX

Puc. 3. Pe3ynbratbl UCNbITaHMIA BaKLMHbI YyMHOM xuMBOM (BYX) ¢ npumeHeHnem Habopa peareHTos «MX TecT-cuctema Y. pestis»
no nokasartento «[1oaAMHHOCTb». A — oTpacneBoW cTaHAapTHbIN obpasel, BYUX (OCO 42-28-392) — dapmMakoneiiHblii CTaHAAPTHbIN
o6pazey ®CO 3.2.00392 BYX cepun 10 B koHueHTpauum 10%, 108, 107 M.k./Mn. B — BYXK-3 — BUX koMmMepueckoii cepun 3-18 B KOH-
ueHTpaumu 107, 108, 107 mk./mMn. C — 0CO c. 11 — ®CO 3.2.00392 (OCO 42-28-392) BYX cepun 11 B KOHULEHTpPALMU, COOTBETCTBY-
toweit ®CO MyTHOCTU BakTepuanbHbix B3Becei 10 ME (10° M.k./mMn); BYUX c. 1, BYUX c. 2 — BYX kommepueckux cepuii 1-21 n 2-21
B KOHLeHTpauumn 10° M.k./Mn. Ha Bcex pucyHkax K — koHTponb — 0,01 M Hampuii-docdaTHbiit 6ycdepHbli pacTeop.

Fig. 3. Results of live plague vaccine identification using the ICA System for Y. pestis. A, pharmacopoeia standard for live plague
vaccines No. @CO 3.2.00392 (industrial reference material for live plague vaccines No. 0CO 42-28-392), batch 10, at concentrations
of 10°, 108, 107 bacterial cells/mL, labelled as “OCO”. B, commercial live plague vaccine, batch 3-18, at concentrations of 10°, 108,
107 bacterial cells/mL, labelled as “BYX-3". C, pharmacopoeia standard for live plague vaccines No. ®CO 3.2.00392 (industrial ref-
erence material for live plague vaccines No. OCO 42-28-392), batch 11, at a concentration of 10° bacterial cells/mL corresponding
to 10 IU pharmacopoeia standard for bacterial suspension turbidity, labelled as “OCO c.11”; “BYX c. 1” and “BYX c. 2", commercial
live plague vaccine, batches 1-21 and 2-21, at a concentration of 10° bacterial cells/mL. K, control sample (0.01 M phosphate
buffered saline).
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TecT-cuctema F. tularensis» ncnonb3oanu o6pasubl
komMepueckunx cepuit 09 n 00121 Hepa3BeneHHO-
ro (LenbHoro) npenapata (koHueHTpauus 1,0x10%°
M.K./MN) U pasBefEeHHOro A0 KOHLEeHTpauuu, co-
oTteTcTBytowern MCO MyTHOCTM GaKTepUaANbHbIX
B3Becei 10 ME (koHueHTpaumsa 5x10° m.k./mn). Mo-
CTAHOBKY OMbITa C Hepas3BefeHHbIM npenapaToMm
NpoBOAM/IM Ha pa3Hbix 06pasuax cepum 00121 pBa
onepartopa. Pe3ynbTaTbl MCMbITaHUS ABYX Cepwui
annepreHa npeactaBneHbl Ha pucyHke 4. lNokasa-
HO, 4YTO NPU UCMbITAHMM BCeX 06pa3LLOB OTYETAMBO
BbISIB/I€HbI NONOCHI KPACHOTO LBETA KaK B 30He «C»
(KOHTpONbHAs 30Ha), Tak M B «I» (TECTOBas 30Ha).
Mpv 3TOM NONOCHI MO MHTEHCMBHOCTU NPAKTUYECKHM
He OTNMYaTCa ApYr OT Apyra.

TakuM 06pasoM, Ha OCHOBAaHWM MOAYYEHHbIX pe-
3yNbTaTOB AN5 NPOBEAEHUS UCMbITaHMS annepreHa
TynsipemuiiHoro xugkoro (TynsapuHa) no nokasare-
Mo «MopAMHHOCTE» UMMYHOXpOMaTOrpaduyeckmum
METOAOM peKOMeHAyeTCs MCNofib30BaTb Hepasse-
OEeHHbIW (LenbHbIA) npenapaT No NpUYMHE HesHa-
YUTENbHOCTU OTANYMI B KOHLEHTPALMMU LeNIbHOro
W pa3BefeHHOro npenapaTa.

BbiBoabl
1. MIMMyHOXxpomaTorpaduyeckuii MeTon $BNS-
etcs 3QPEeKTUBHbIM 3KCMpPecc-MeToaoM [ANS BU-

pocneunduyeckoro noaTBepXAeHUs Hanuuus Y.
pestis 8 sakyuHe 4yMHoU *usol. PekomeHayemas
KOHLEHTPaLMsa BaKUMHbI YYMHOI XWBOW AN npo-
BEEeHWUs MCMbITaHMs no nokasatento «lloanuk-
HOCTb» MMMYHOXpOMaTorpaduyeckuM MeToa0oM —
10° M.k./MA.

2. WmmyHoxpomatorpaduyeckmii MeTon 9B-
nservcs 3O PEKTUBHbBIM 3KCNpecc-MeToAoM
Ans  BupocneumMdUyeckoro nOATBEPXKAEHUS Ha-
nnuuns F. tularensis B annepreHe TynapeMUMMHOM
xuakom (TynapwuH). [lpoBegeHve  wcnbITaHMS
no nokasatento «lMOAAMHHOCTb» MMMYHOXPOMATO-
rpadmMyeckuM MeToAOM anfiepreHa TynsipeMUHO-
ro xupkoro (TynapuHa) pekomMeHLyeM NPOBOAMUTb
C Le/IbHbIM MpenapaTom.

3. Wcnonb3oBaHue  MMMyHOXpoMaTorpadu-
4yeckoro MertoAa MOXeT OblTb peKoMeHA0BaHO
ANS NpOBeAEeHUs 3KCMepTM3bl KavyecTBa BaKLUMHbI
YYMHOM XWMBOM M annepreHa tynspemuiHoro (Ty-
NApUHA) No nokasaTento «[oANUHHOCTbY.

4. Pe3ynbTaThl NpOBEAEHHOIO WCCAEL0BAHUS

MOTYT C/YXWTb OCHOBAHWEM [N BHECEHUS WUM-
MyHOXpoMmaTorpadpuyeckoro MeToga B HOPMaTUB-
HYI0 OOKYMEHTALMIO HAa BAKLMHY YYMHYI XMBYIO
W Ha annepreH TynsipeMuiHbIA Xunakuin (Tynspun)
B KayecTBe a/ibTEpHAaTMBHOrO MeTo4a onpepese-
HWs nokasaTens «MoaAMHHOCTb.

Puc. 4. PesynbtaTbl UCNbITaHWUI annepreHa TynsapemuiiHoro (TynsipuHa) ¢ npumeHeHneM Habopa peareHToB «MX TecT-cucTema
F. tularensis» no nokasatento «MopgnnHHocTb». A — TA C 9 uenbHblii — obpasel, annepreHa TynspemuiiHoro (TynspuHa) koMmepye-
ckoii cepum 09 (uenbHbli Npenapat B KoHUeHTpauuu 1,0x10° m.k./mn), TA C9 OCO 10 ME — obpaseu TynspuHa B KOHLEHTpaLuy,
cooTtBeTcTBYtoLer PCO MyTHOCTHU BakTepuanbHbix B3secei 10 ME (5,0x10° m.k./Mn). B — 00121 (1) — obpasel, annepreHa Tynspe-
muitHoro (TynspuHa) kommepueckoi cepun 00121 B koHUEHTpauuu, cootTBeTcTBytowein ®CO MyTHOCTU BakTepuanbHbIX B3BeCei
10 ME (5,0x10° M.k./mn); 00121 (2, 3) — o6pa3ubl TynspuHa cepun 00121 (uenbHblit npenapat B KoHueHTpauuu 1,0x10% m.k./mn).
Ha Bcex pucyHkax K — koHTponb — 0,01 M HaTpuit-pocdaTHbIN BydepHsbiii pacTBop.

Fig. 4. Results of tularaemia allergen (Tularin) identification using the ICA System for F. tularensis. A, tularaemia allergen (Tularin),
commercial batch 09, at a concentration of 1.0 x10%° bacterial cells/mL (undiluted), labelled as “TA C 9 uenbHbIit”; and tularae-
mia allergen (Tularin), commercial batch 09, at a concentration of 5.0x10° bacterial cells/mL corresponding to 10 IU pharmaco-
poeia standard for bacterial suspension turbidity, labelled as “TA C 9 OCO 10 ME”". B, tularaemia allergen (Tularin), commercial
batch 00121, at a concentration of 5.0x10° bacterial cells/mL corresponding to 10 IU pharmacopoeia standard for bacterial sus-
pension turbidity, labelled as “00121 (1)”; and tularaemia allergen (Tularin), commercial batch 00121, at a concentration of 1.0
x10% bacterial cells/mL (undiluted), labelled as “00121 (2, 3)". K, control sample (0.01 M phosphate buffered saline).
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