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NMMyHonepokcmaasHbii aHanm3 nam nMMyHodgitoopecueHuns: Kakon meton 6onee
OOCTOBEPEH A1 UHTepnpeTaunmn novyeyHonm bruoncmn?
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NMMMYyHONEpPOKCUAA3HbIN aHANIM3 UM
MMMYHOMJIIOOpPECUEeHLUA: KAKOU MeTo.,
OoJsiee pocToBepeH ANA UHTepnpeTauum
noye4yHom buoncumn?

Brvoncusa noyek ABNAETCSA OCHOBHbIM METOAOM AMArHOCTUKN ayTOMMMYHHbIX 3aboneBaHunin
B He(pposioruu, Bkao4aa rnoMmepynoHedppuTel. Ee 3hPpeKTUBHOCTL 3aBUCUT OT KadecTBa
npoBefeHnsa caMmou npouenypbl N SKCNEePTHOW OLLEHKU pe3ysibTaTOB OMNbITHbIM
MOP®OSIOrOM, YTO Ba)KHO AJ1 TOYHOM ANArHOCTUKM U BbiBOpa rpaMOTHOM CTpaTernm
BeJeHNsd nauneHTa KINHUUUCTOM. Pa3Bntme nMMyHoI0rnn, a BMecTe

C HEN aHaNNTUYECKNX MEeTOL0B AMarHOCTUKN (B NepBylo o4epenb MMMYHOrMCTOXUMUNN),
MO3BOJINJI0O TOYHO BbIABNATbL CNeunduyHbie MapKepbl MaTosIorM4eckoro npowecca.

B HacToALwee BpeMa B HeppoMOpdOosIornm npMMeHAeTCa HECKOJIbKO TUMOB
WMMYHOIrMCTOXUMNYECKNX NCCIeJlOBaHWUA, MOPON NPOBOAUMbIX OLHOBPEMEHHO Ha O4HOM
cpese. Hanbonee 4aCcTo MCNOAb3YyOTCH UMMYHOMNEPOKCUAA3HbIN

N UMMYHOMIIOOPECLLEHTHbLIN MeToAbl. B CBA3M € 3TUM He COBCEM KOPPEKTHO
MPOTUBOMOCTaBNAATb UMMYHOTMCTOXUMUIO UMMYHOMJIIOOPECLIEHLMN, TaK KaK nocaeaHas
ABNSETCHA YaCTHbIM BMAOM nepBon. Mocsne NnpoYTeHns 4aHHOMo MaTepuana Bbl Moy4ynTe
CTPYKTYpPUpPOBaHHOE NpefocTaB/eHne 0 CyLLeCTBYIOLWMX cnocobax nsyyeHus
HedpoburonTaTa, a TakXe y3HaeTe, nodyemMy N Mukpockonusa appeKkTneHee

B AMArHOCTUKe psiga riaoMepynonaTun.

lMoxanyvcta, HAaXXMUTE Ha MHTEPECYIIOLUNV Bac pa3aes, 4Tobbl ero OTKPbITh.

MMMyHONepokKkcupasHasa 1 UMMYHodIloOpecueHTHaA MUKPOCKOMNUMU: B
YeM OCHOBHble pa3/iIMiua MeTonoB?



Ha npoTs»keHnn pa3BUTuUs MMMYHOrMCTOXMMUYECKUX METOLO0B Ba>KHbIM (haKTOPOM
0CTaBaJIOCb CTPEMJIEHME YBENNYNTD YYBCTBUTEJIbHOCTb aHTUTEN K HU3KUM
KOHLEHTPALMNAM aHTUIeHOB. 9TO NO3BOJINI0 06BbEeANHUTL MOP(OSIOrNYECKNIA aHANN3
TKaHen c pe3ysibTaTaMn MOJIEKYNAPHO-ONONOrMYEeCKMX TECTOB. B oT/InMYMEe OT XKUOKOCTHbIX
WMMYHOJIOFMYECKNUX METOA0B, KOTOpPbIE BbIABASAIOT 6€NKN, NPUCYTCTBYOLWNE B TKAHU

B BbICOKNX KOHLIEHTPALMSAX, COXPAaHHOCTb aHTUreHa Ha (PMKCUPOBAHHbIX TKaHNAX
BapbupyeMa 1 Henpenackasyema. I3roToBsieHMe Cpe30B N3 TKaHeN, 3aUKCUMPOBaHHbIX
hopMasIMHOM 1 3aNUTbIX B MapaduH, obecnevymBaeT HauIyyLy MOPdOIOr M4ecKyHo
COXPaHHOCTb, HO 3a4aCTyl0 CTAHOBUTCS NPENSATCTBUEM AN UCCNefoBaHWIA, rae TpebyeTcs
B3aMMOLENCTBME C «aKTUBHbIMU» aHTUreHaMMU.

e /IMMYHOMEPOKCUAA3HbIN MEeTOo4 OCHOBaAH Ha OKUC/IEHUX AOHOpPA 3JIEKTPOHOB
KOMMJEKCOM (hePMEHTHOM MeTKU (Mepokcmaasa) ¢ cybcTpaToM (aHTUrEH).
HekoTopblie AOHOPbLI 31IEKTPOHOB MNPU OKUCSIEHNN OKPaLUMBAKTCA N NO3TOMY
Ha3bIBaOTCHA XpoMoreHaMmu. Ha aTom adhpekTe 0OCHOBaHa OKpacKa KJ1eTOYHbIX



MapKepoB, onpeaensaowmx cneundunyeckmnin heHoTun.

e [1py NMMYHO(IIOOPECLEHTHOM MeToAe aHTUTesla XUMUYEeCKN KOHBIOTMpPYoT
C p1IoopecLEeHTHbIMN KpacuTenaMu. MeyeHble aHTUTes1a CBA3bIBAKOTCA
C UHTEepecCyLWMUM aHTUITeHOM, 4YTO Mo3BOAAEeT OBHaPYXUTb ero C MOMOLLbIO
poopecueHunn.

Kak BbIrnaaaT nog MUKPOCKOMOM rJioMepysionatum, uccnenoBaHHble

NPU NOMOLLU UMMYHOMEPOKCUAA3HOIr0 U UMMYHOMJIIOOPECLLEHTHOro
MeTonOB'?
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B Ka)kaoM csiydae oTMe4daeTCs CXO4CTBO MaTTEPHOB UMMYHOMMCTOXUMUNYECKNX peaKkLunii
npu npumeHeHnmn UMM n NOM. B KoHTekcTe 601e3HN MUHUMAJIbHbLIX U3MEHEHU

WM no3sonseT onpenenaTtb cabble Me3aHrmasnbHble 0OTN0OXeHUs IgM, KoTopble

He obHapyXxuBalTca meTogomMm NOM. bnarogaps UMM MoxxHO HabnwgaTe CTPYKTYpPY
TKaHW U BbISIBNSATb 3aKOHOMEPHbIE CBA3U MeXXAY TaKon CTPYKTYpPOu 1
MMMYHOIMMCTOXMMNYECKOW peakumnen, Torga Kak Bnu3yasansayMoHHaAs BO3MOXXHOCTb

N®M He cToNb 04eBUAHASA ON19 U3YYEHUSA FMCTOAPXUTEKTOHUKMN TKaHW .

NMMMmyHOD noopecueHTHass MUKPOCKONUA B He(posiIorum: «30J10TOM
CTaHAapT» UK HeT?



Bonee natngecatn net MOM ocTtaeTcsa Hanbosiee pacnpoCcTpaHEeHHbIM METOA0M

AN 0bHapy>XeHUs 1 BU3yanmsaunm pasinyHbix Monekyn B buonornyeckmnx obpasuax,

a TakXe CYMTaeTCH «30/10TbiIM CTaHAAPTOM» MPU UccaefoBaHUM BMONTATOB NOYKWN.

NOM npepnctasnseT cobon MmeTon BU3yasnn3aunum aHTUreHOB C UCMOJIb30BaHUEM aHTUTeN,
MeYeHHbIX pJIIDOPOXPOMOM. ITO pacnpocTpaHeHHan nabopaTopHas MeToAuKa,
npuMeHsiemMas B pa3/inyHbiXx obnacTax megnunHel. laHHoe pelleHne, OCHOBaHHOe

Ha nccnepgoBaHnax KyHca n KannaHa, WWMPOKO MCNOJSIb3yeTCs Kak B Hay4YHbIX paboTax,
TakK U B KIMHMYeckon npakTuke. O6iacTtn ero npMMeHeHNsa BKIKOYAKOT OLLEHKY NapaMeTpoB
KJIETOK B CYCMEH3UN, KyNbTYypbl KJIETOK, TKaHen, chep n MUKpoMaTpuL, onsa obHapyxeHus
cneunguyeckmnx 6enkos. UOM MoXeT NPOBOANTHLCA KakK Ha CBEXMUX,

TakK N Ha PUKCMpoBaHHbIX obpasuax.

Mpu npoBeneHnn NOM aHTUTENa XMMNUYECKU CBA3bIBAOTCA C PJIIOOPECLLEHTHLIMN
KpacumTenaMmu, TakKuMm Kak gpayopecuenH nsotunoumaHat (FITC) nnm TeTpameTun-pogammH
n3otmoumaHat (TRITC). CywecTBytoT aBa cnocoba nposeneHmnsa NOM: npsamon n HeNpsaMoWn.



B nepBoM csiy4ae caMO aHTUTENIO NMPOTUB MHTEpecyLLero benka XMMmn4yeckn MapkmpyeTcs
hnoopecueHTHbIM KpacuTenem. MNMpu HenpaMmon UOM nepBuYHOE aHTUTENO

HEe MapkKupyeTCs, a MeTKy HeceT BTOPUYHOE aHTUMMMYHOr 106y IMHOBOE aHTUTENO,
HanpasJieHHOe MPOTUB ONpeAesieHHON YacT! MOJIEKY bl MEPBUYHOIO aHTUTENna” >,

Image

MpeuMyLwiecTBa U HEAOCTAaTKMU NPAMOU U HENPAMOW
MMMYHO IoOpecueHLnn’
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MpeumyuiecTsa

Mpamas nmMmyHodnioopecLeHLma Henpsamas ummyHodnoopecLeHuun

+ Mpouecc okpalumBaHus 06pasLoB bbicTpee + Bonee BbicOKan YyBCTBUTENIbHOCTb

u npolue. 1A UCNONb30BaHWUSA aHTUTEN Mo cpaBHeHUto ¢ nNpsMoit UOM.
ofiHoro BuAa (Hanpumep, ABYX
MOHOK/IOHANBHBIX MbILWHBIX) + AMnnudukauua curqana npu Henpsamom
peKoMeHAYeTCcA NPAMON MeToA U®M npoucxoauT 6narofapa BO3MOXHOCTH
OKpaLLMBaHMS. CB3blBaHUA Gonee YeM OAHOrOo
BTOPUYHOIO aHTUTENAa C OAHUM
- CTaHAapTbl B AWarHoCTUKe 3abonesaHuit MepBUYHbIM.

06bI4HO OPUEHTUPOBaHbI Ha NpAMYy MOM.

+ BTOopu4Hble aHTUTENa, UMEKoLLMECH
Ha pbIHKE, 06bIYHO Bonee fOCTYMNHbI
no LieHe, UMerT LUMPOKUIA BbiBOp LBETOR
U nerye NogaakdTCA KOHTPOSO KavecTea.
TakKe ecTb BO3MOXHOCTb XpaHeHus
06pa3L0oB ¥ NOBTOPHOrO NPOBEAEHUs
peakuui.

HepocraTku
Mpamas ummMmyHodnwopecueHUuUn Henpamana ummyHodnioopecueHUuA
* TpebyeTtca 6bicTpas gocTaBka o6pasuoB * Huakas cneynpuyHoCTb;
B nabopaToputo, a TakKe Hanu4une ANA MyNbTUOKPaCcKKU TpebyeTcs NoUcK
KpWOCTaTHOro MUKpoTOMa aHTUTenN pasnuyHbIX BUOOB UNK U30TUMNOB.

W cneuuannm3MpoBaHHOro MMKpocKona.
+ O6pasubl ¢ 3HAOreHHbIM

+ M3rotoBneHHble MUKpOnpenaparhb! UMMYHOTI06YIMHOM MOTYT UMETb
He MOTYT BbITb COXpaHEHbI 3HayuTeNnbHoe (oHOBOE OKpaluuBaHue.
M OTCKaHUMPOBaHbI, U peakLUo HEBO3MOXXHO
NOBTOPUTb. + BO3MOXHbI KaK NIOXHOMONOXKUTENbHbIE,

Tak U NNIOXHOOTpULIATENbHbIE peakLmu.
Ans ynyJyweHnsa KayecTBa He06xoaumMo
HEME/LIeHHO NOMelLLaTb 06pasLibl

B (hOopManuH.

SBONIIOLUA UMMYHOMNEPOKCUAA3HOro Metoga: orT ﬂepOKCMABBHOﬁ
TeXHUKM 00 HOBbLIX NepcneKkTus



B 1968 roay 6bina npeanoXxeHa nepokcmaasHas metogmnka NMX, kotopasa He TONIbKO CTana
nepBbIM COCOBOM OKpaCKM aHTUTENaMN NapanHOBbLIX CPe30B, HO U MOMOrla NPeoaoneThb
HEeKOTOpble OrpaHN4YeHNs paHee NPUMEHSABLUMXCA PII0OPECLEHTHbBIX NCCNEe0BaHNN.

C camoro Ha4ana cyLwecTBoBasio 6€CnoKONCTBO OTHOCUTESIbHO HELOCTaTOYHON
BOCMNPOMN3BOAMMOCTMN pe3ynbTaToB UMM B OTHOWEHUN (PUKCUPOBAHHbLIX (hOpMasZIMHOM

M 3aNTbIX B NapauH rnpenapaTos, @ Tak)Xe BOCNPOM3BOAMMOCTN pe3y/ibTaToB

KaK B npegenax ogHown nabopaTtopun B pasHble AHW, TaK 1 B UHbIX nabopaTopusx. Mo mepe
pa3BnTma TexHuk UMM nx obnactb NpUMEHEHNS B ANAarHOCTUYECKUX

N nccnenoBaTeNbCKMX Lensax pacwmpaeTca. MHoro4YncneHHsle cnocobbl amnangukaumm
3Ha4YUTEsNIbHO YAy4LINAM MeToA, NO3BOJINB OOHAPY>XNTb MHOXXECTBO aHTUIMEHOB,
BbISIBJIEHME KOTOPbIX MpU hUKCaunm Uan 3aamBke B NapamH paHee cHMTanocChb
HEeBO3MOXXHbIM. C pa3BuUTUEM TEXHOJIOT MW MOABAAOTCA HOBblE NaHe/IN MapKepos.,
obecnevusatoLme 6onee rnybokoe NOHMMaHMe 3TMONOrMN 1 NaToreHesa 3abonesaHun’.

Pa3fiMyHble BapuaHTbl OKPaLLUMBAHMA NPU MMMYHOMEPOKCUAa3HOM MeTofe’
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MecTo MMMYHO(}NI0OOPECLEHTHOIO U UMMYHONEPOKCUAAa3HOro MeToaoB
B AMArHOCTUKe rJioMepyJsionaTUM: 4TO Xe nyywie?

CoBpeMeHHble MeToabl NOM 1 UMM npofoKaT COBEPLUEHCTBOBATLCSH, U KaXX bl N3 HUX
obnapaeTt CBOMMM AOCTOMHCTBAMU N HeJOCTaTKaMn, NpefoCTaBsas uccnenoBaTtensam u
KJAMHULNCTaM OBLLINPHBIN NHCTPYMEHTapUi, KOTOPbIN 3HAaYMTENbHO BAMSET Ha npouecc
UMMYHOAMArHOCTUKM .

MM 1 UOM: 0CHOBHbIE NMPENMYyLLIECTBa U HeA0CTaTKN METO40B"
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MMmMyHOnepoKcugasHblii MeTog UmmyHodnioopecueHTHbI MeTop,

NDPM n UNMM: 0 4eM roBopAT pe3ysibTaTbl KJIMHUYECKUX




nccnepnoBaHun?

B 2015 rogy 6bian onyb6nnkoBaHbl pe3yibTaTbl KIMHUYECKOro NCCnenoBaHms,
nposeneHHoro npogeccopom Moxammanom [)xaapu v ero Kossieramu. ABTopsl
nccnenoBaHUs NPULLJIN K BIBOAY O TOM, 4YTO Mo cpaBHeHuto ¢ UOM UMM nokasbiBaeT
yCTyrnawwmnm gnarHoCTU4eCKNN YypoBEHb: YYBCTBUTENLHOCTb HMXe Ha 11,45%,

a cneundunyHoCTb MeHbLle Ha 30,78%. HecmoTpsa Ha To 4To UMM nmeet 6onee HU3Kyto
o6LLyto MPOrHOCTUYECKYHO LEHHOCTbL, YeM NPM, ero BoCnpon3BoaMMoCTb NO3BOJISET eMy
OCTaBaTbCA aJibTEPHATUBHBLIM UK pe3epBHbIM cNocoboM nccnenoBaHms GUONCUNHBIX
MaTepuasioB NoYek, oCobeHHO B ciy4asnx, korga nposegeHne NOM He gaeT 3Ha4YMMbIX
pPe3yNbTaTOB UM HeLOCTYMHO .

Obpa3ubl novye4yHon buoncum, okpaweHHble 1gG, IgM, Clq, IgA n C3c metogamm NOM n
nnm!
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JaHHbIe KJIMHNYECKOro nccneosaHmns 4.M.H. MloxaHa MonHe 1 coaBTopoB NoKasanu
coBrnageHuve 3akJl4YeHun a8 3TUX MeTonoB nmwb B 71% cny4yaes

(282 n3 398 HabnogeHUin). BONbLWNHCTBO pacxoXXaeHuin (74 n3 116) 6ouinu
nosioXXutenbHbIMU Mo UMM, ¢ me3aHrvnasbHbiMKN OT/I0KeHUsaMu IgM n Clq, KkoTopble

He 6blIn obHapyxeHbl MeToaoM NPM. CTaTUCTUYECKM 3HAYMMbIX Pa3/INYMA B pe3ysibTaTax
mexay NOM n UMM gns IgG, IgA n C3c He 6binio (P > 0,2), oaHako gna mapkepos IgM, Clq
oTMe4anach 3Ha4yMMas pasHuua B ux getekuuu (P < 0,001)".

Mo gAaHHbLIM OPYroro KJAMHMYEeCKOoro nccnenoBaHus, onncaHHoro Ceactum Lybxamom m
coaBTOpaMu, NOOTBEPANIOCHL OTCYTCTBUE Pa3INynMn B pe3ysibTaTax

Mexay VDA n UMM gnsa IgA, IgM un 1gG. Mpn 3TOM CTaTUCTUHECKU 3HAYNMbIE pa3inyms
Obinn 0bHapy>XeHbl B pe3ysibTaTaX OUueHKN BenkoB KOMMAEMEHTA, YTO HECKOJIbKO CHUXKAEeT
LeHHocTb UMM B anarHoCTUKe KOMMJIEMEHT-0nocpenoBaHHbIX 3abonesaHnin’.

MepcneKTuBbl MMMYHOITMCTOXUMUYECKOIO aHanu3a HGd)pOﬁMOI'ITaTa: o
4yeM CTOMT NOMHMUTDb KJIVIHVII.I,VICTY?



MeTon UOM onsa nayvyeHus TKaHW NOYeK OCTAETCHA «30J10TbIM CTaHLAPTOM»
Hedpoburoncun, obecneymBaoLMM CaMyto BbICOKYIO YyYBCTBUTENbHOCTb CPean TKaHEBbIX
nccnenoBaHUn KOMMOHEHTOB KOMMNJIEMEHTA U UMMYHOrnobynmHos. OH obnapaeT
MHO>XeCTBOM MNpenmMyLlecTs 1 nogTeepan CBOKO LEeHHOCTb B BbIABJIEHUM PACMOJIOXKEHNSA
N3BECTHbIX @aHTUIEHOB B KJIeTKaxX Uan cneumnuyeckmx nocnenoBatelbHOCTEN

IOHK B xpomocomax. bnarogaps co4eTaHuio BbICOKOW YYyBCTBUTENbHOCTU M MOLLHOIO
pa3spelwieHusa npun Busyanmsaunm aHtureHos M®M octaeTcss O4HUM U3 OCHOBHbIX METO40B
nccnenoBaHUA Ha NPOTSXKEHUN MHOMMX NeT, 4TO 06bACHAET HeobXoANMOCTb

ee NCMnoJib30BaHMa natosioramu. MNMpm 3ToOM NPoLO/HKAOT pa3BMBaTbCSA HOBble MeTOAbl C
NMPMMeHeHneM aMmnangukaunm, TeMm caMbiM NPenocTaBsAg uccaenoBaTesigm

N KJIUHNLMUCTaM LLUMPOKNIA apCeHal NUHCTPYMEHTOB A1 ANArHOCTUKN. BaXHO OTMEeTUTb,
41O Npwu BbiIbOpe cnocoba NpoBefeHUs NCCNEe0BaHNA BaKHYO POJib UrpaeT onbIT
MCNoJsIb30BaHUA MOPEOJIOrOM TOro UM MHOMO MeToda OMNarHOCTUKMN, YTO CYLLEeCTBEHHO
B/INSI€T HAa TOYHOCTb MOCTAaHOBKW AMarHosa.



CnMcokK coKpalwieHUn

Urx — nMmMyHorncTtoxmmMmn4yeckoe ncciegoBaHume;

UMM — vMMyHOMepoKCMAa3HbIA MeTo[;

NUDPM — nmmyHoiroopecueHTHas MUKPOCKOMUS;

CM — cBeTOBass MUKPOCKOMUS;

IgA — nvmyHornobynuH A;

IgM — vMmMmyHornobynuH M;

FITC (fluorescein isothiocyanate) — gpnyopecuenH nsotnouynaHar;

TRITC (tetramethylrhodamine isothiocyanate) — TeTpameTun-ponamunH
n3oTmoumnaHar;

PAP (peroxidase, anti-peroxidase) — nepokcmga3Ho-aHTUNEPOKCUAA3HbLIA METOL;
LSAB (labeled streptavidin-biotin) — meToanKa ¢ Me4eHHbIM CTpenTaBNANH-6MOTUHOM;
ABC (avidin-biotin-peroxidase complex) — aBuanH-bMOTUHOBaA HeNpsMasa METOAUKA;
EnVision™ — aByx3TanHbIii MONUMEpPHbLI METOA;



M — SNEKTPOHHadA MUKPOCKOMUA.
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