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AHHoOTanusa

BBegeHue. KocBeHHbIM MeTO/IOM OIeHKH 3Kcmpeccuu reHa Cdx2, Mapkepa KHUIIedHOH AUddepeHIUPOBKU
3MUTEHS U OHKOCYIIPeCccopa, SABJISEeTCs HMMYHOTHCTOXUMHUYECKOE Ollpe/ie/ieHHe ero mpoaykKTa — 6esika CDX2,
eIMHBbIN MMOJIX0/, K KOTOPOMY He BblpaboTaH. [IpeaiokeH MoJIyKoJIndecTBeHHBIN HHAeKC CDX2, yauThiBatoeit
nponeHT CDX2-mo3UTHUBHBIX KJIETOK B HCC/IElyeMOM pparMeHTe TKaHU, MHTEHCUBHOCTD SIIepPHOT0 OKpallIKuBa-
HUS Y IATTEPH 3Kcnpeccyu. Llesib uccief0BaHuA — OlleHKa BOCIIPOU3BOAMMOCTU METOAMKH pacyeTa MoJIyKO-
JndecTBeHHOTO HHAekca CDX2 npw [-1V cTragusax XxpoHU4ecKoro aTpopruyecKoro racTpuTa. MaTepuasibl U METO-
Zbl. 20 cnyvyaeB XxpoHHU4YecKoro arpodudeckoro racrputa (mo 5 ciaydaeB craguii [-1V no cucreme Operative link
for gastritis assessment), B3ThIX B COOTBETCTBUH C NPOTOKOJIOM MaacTpuxT V U HccieJ0BaHHBIX UMMYHOT'H-
croxuMudeckuM MetozoM (CDX2, ki1oH EPR2764Y, roToBble K HCIIOb30BaHUI0). OIleHKY BOCIIPOU3BOAUMOCTH
MOJIyKOJIMYeCTBEHHOTO0 MHAeKca CDX2 npoBoAnIM AT Bpayei-naTosioroaHaToMoB. COTJIacOBaHHOCTb UX JIUa-
FHOCTUYECKHUX 3aKJ/II0UEHUN ONpe/ieisiiv ABY3ITAlHO METOAaMU Kalna-cTaTuCTUKU. Pe3yabraTsl. [Ipu pacuerte
MOJIYKOJINYeCTBEHHOTO UH/eKca 6esika CDX2 3HaueHMe HeB3BEIIEHHOTO K-Ko3dpunrenTa paBHo 0,8, 3HaueHHe
k KosHa, paccunTaHHOA MeTOZOM KBaJIpaTUYHOTO B3BelmnBaHUs, paBHO 0,97 (KpalHe BBICOKHU YPOBEHb CO-
miacus). 06cykaeHue. HanMeHee BOCIIPOW3BOAUMBIM ITapaMeTPOM, UCIOIb3yeMbIM MPU pacyeTe MOJTYKOJTHU-
YecTBeHHOro HHAeKca CDX2, ABJisieTcs MpOTSXKeHHOCTh 3Kcpeccuu (mporeHT CDX2-103UTHBHBIX KJIETOK), YTO
CBSI3aHO C CyO'beKTHBHBIM XapaKTePOM ero UCYUCIeHUs. BI3Kue YncioBble 3HaYeHHUS TTOJTYKOJTHIECTBEHHOTO
nHAekca CDX2, paccunTaHHble BpadyaMH-IIaTOJIOr0aHATOMaMH, 0O'bSICHSIOT 60Jiee BBICOKUH YPOBEHb JHArHo-
CTHUYECKOT0 COTJIacus, ONpeJieJIEHHOT0 MeTOZI0M KBaJIpaTUYHOTO B3BellWBaHUs. 3aka4deHue. [loaykonunye-
CTBEHHBIN MHAeKC olleHKH CDX2 06J1afaeT BBICOKUM YPOBHEM BOCITPOU3BOAUMOCTH U MOXKET IIPUMEHSIThCS A1
pPaHXUPOBAHUS €ro IKCIIPECCHHU.

KioueBble c/I0Ba: 3KCIIepTHAsI OLleHKa, Kala-cTaTucTuka, CDX2, aTpodust ciu3ucTol 060J109KH XKeTyIKa
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Abstract

Introduction The Cdx2 gene provides an intestinal differentiation of epithelial cells and plays an oncosupressive
role. An indirect method of the Cdx2 gene expression assessment is the immunohistochemical study of its product,
the CDX2 protein. Therefore, the common approach to the immunohistochemical study of the CDX2 protein hasn’t
been developed yet. A semi-quantitative CDX2 index based on the percentage of CDX2-positive cells in the tissue
specimen, the staining intensity and an expression pattern has been proposed. The purpose of the study was
to assess the reproducibility of the semi-quantitative CDX2 index calculation in chronic atrophic gastritis stages
[-IV. Materials and methods 20 chronic atrophic gastritis cases (5 cases for each stage of the gastritis according
to the Operative link for gastritis assessment system) were taken according to the Maastricht V protocol and
examined by the immunohistochemical method (CDX2, clone EPR2764Y, ready to use). The reproducibility of
the CDX2 semi-quantitative index was assessed by five pathologists. An agreement between observed raters was
measured by the kappa statistics. Results The Cohen'’s x value is 0,8 for unweighted « and 0,97 for weighted
k (extremely high level of agreement) for the semi-quantitative CDX2 index calculation. Discussion The least
reproducible parameter used for the semi-quantitative CDX2 index calculation the percentage of CDX2-positive
cells because of the subjective assessment. The Cohen’s weighted k value was higher compared to the unweighted
k because of the close yet not similar CDX2 semi-quantitative index values calculated by pathologists. Conclusion

The semi-quantitative CDX2 index can be used to rank CDX2 expression and has a high level of reproducibility.
Keywords: peer review, kappa statistics, CDX2, gastric mucosal atrophy
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BBEJJEHUE [IPOTHO30M IIpU KOJIOPEKTAJIbHOM pake; ee IOosiBJie-

len Cdx2, 6osiee Bcero U3BEeCTHbIM Kak olpefe-
JAIWAN  KUlleyHylo JAubdepeHUPOBKY KJETOK
3NUTeUs], 00JIaflaeT CJI0XKHBIMU TJIEHOTPONHBIMHU
addexTamu. B yacTHOCTH, OH ClIOCOGEH BJIUATH HA MU-
rpanuio KJeToK U MoguPUIMPOBATb MOJIEKY/Ib] afire-
3UH, OTIOCpeylolMe NPoLecchl B3aUMO/IeCTBUA KJle-
TOK C [PYTUMH KJIeTKaMU U cybcTpaToM: E-kaarepus,
LI-kagrepun, Mucdhl, knayaun 2, APC, a-akTuHuUH [1,
2]. TIpoAyKT aKCOpeccuu reHa, TPaHCKPUNLMOHHBIN
dakTop CDX2, cnocobeH TOPMO3UTh JiejieHHe KJIeTOK
3a CYeT CBA3bIBAaHUA C 60TaTbIMU THMHUHOM U afleHHU-
HOM ydacTkaMu JIHK, uHAyKLMKU reHOB-CynpeccopoB
KJIeTO4HOH npoaudepayuu [3].

Yuactue Cdx2 B mpoueccax KJAeTOYHOTO JeJleHUs
U JnPdepeHIIMPOBKY M103BOJIIET pacCMaTPUBATh €T0
Kak OHKocynpeccop. CHM»KeHUe U MCYe3HOBEHHE 3KC-
npeccun Cdx2 accolMMpOBaHO C HeGJIaronpUATHBIM

HHUe B CJIM3UCTOM 000JI0YKe KeJyAKa ompefesseT
HaJIMuMe MeTaIJIaCTUYecKod aTpoduu (KUIIEeYHOU
MeTalJa3uy) U MapKUpyeT NpeJpakoBoe U3MeHeHUe
C/IM3UCTOM 000JI04KH, IpefliecTByloLiee GOpMUPO-
BaHUI0O HHTpPa3NUTe/MaJbHON HeolIa3uu/AucIaa-
3UH U aleHOKapIIMHOMBI — paKa XeJyAKa KALIeYHOT0
Tuna [3-7].

OHkocymnpeccuBHast posib Cdx2 06bsACHSAET Bax-
HOCTb JleTeKIIUU NPOAYKTa ero 3KCIPeccHM B TKa-
HAX. EAMHBIN N0ogX0[ ero MMMYHOTHCTOXHUMHUYECKOTO
onpe/ie/ieHUsl He BblpaboTaH. PacmpocTpaHeHa 6H-
HapHas OlleHKa, IPU KOTOPOM KaK HaJlu4Hue 3KCIpec-
CMM paccMarpuBaeTcs AudPy3Hoe OKpallMBaHHUE
aaep snuTeadouutoB [8, 9]. Hapsaay c Hell cyue-
CTBYIOT BapHaHTbl 0a/JIbHON MNOJIYKOJIUYeCTBEHHOHN
oueHkU CDX2, kak npaBuJio, yYUTBIBAIOIIME IPOLIEHT
KJIeTOK, 3Kcnpeccupyoomux Cdx2, u/Uau UHTEHCUB-
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HOCTb OKpallWBaHUA d/ep; NoJy4eHHble oKa3aTeau
cymmupytotcst [10-13]. 'paganus ykasaHHBIX NpU-
3HAKOB OTJIMYAeTCs B paboTax pa3HbIX aBTOpoOB. Ta-
KOW MOJX0A MpejroJsaraetT rpy6oe paHXHpPOBaHHE
akcnpeccuu CDX2 1 He y4uThIBaeT BO3MOXKHOCTH He-
pPaBHOMEPHOM 3KCIPECCHUU B Npefiesiax UCCaefyeMoro
06'beMa AMArHOCTUYECKOT'0 MaTepHUaJIa.

i peososieHUsT YKa3aHHBIX HEZ0CTATKOB 6bLI
pa3paboTaH croco6 MOJYKOJUYEeCTBEHHON OLleHKH
MMMYHOTHMCTOXUMUYECKOU OKpacku 6eska CDX2, yun-
ThiBawollei npoieHT CDX2-M03UTHUBHbBIX KJETOK B UC-
cneayeMoM ¢parMeHTe TKaHU, MHTEHCUBHOCTD si/lep-
HOT'0 OKpalllMBaHHUs U NAaTTEPH 3KcIpeccuu [14].

llesp uccie0BaHUSA — OlLleHKa BOCHPOM3BOAUMO-
CTU MEeTOJMKHU pacyeTa MOJYKOJHUYEeCTBEHHOrO HH-
nekca CDX2 mpu [-IV cTagusax XpoHUYecKoro aTpodu-
YeCKOT0 raCcTpHUTa.

CTaThsa MOArOTOBJIEHA HAa OCHOBE JUCCEPTAlMOH-
HOT'0 UCCJIeJOBAaHUS OHOT'O U3 aBTOPOB «MapKepHBI
NPUHIUI BepUPUKAIUK aTPOOUHU CIU3UCTOU 060-
JIOUKH KeJIyAKA B OUONCUMHON AMAarHOCTUKe XPOHU-
YeCcKoro ractpura» (3amuigena B 2022 roay Ha 6ase
auccepranyoHHoro coeta 21.2.048.03 npu O®I'BOY
BO «OMcku#l rocyfapCTBeHHbIH MeAULMHCKUNA YHU-
BepcuteT» MuH3zpaBa Poccuy, r. OMcK).

MATEPHAJIbI U METO/IbI

[IpoaHanusupoBaHo 20 AUArHOCTUYECKUX HAGJIIO-
JIeHUH XpOHUYECKOT0 aTpodUIeCKOro racTpuTa C Ha-
JIM4MeM B OUONTATaxX abCOJIIOTHOM M MeTalJacTHye-
cko¥ aTpodud (mo 5 cayvaes craauit [-1V o cucreme
Operative link for gastritis assessment (OLGA)).

Jig moJsiyueHUsi MaTepuasioB JUarHOCTUYECKHUX
racTpoOGHONCHi TpH 330(aroracTpoyo/leHOCKOTIHH
HCIOJIb30Ba/IN TPOTOKOI MaacTpuxT V: iBa dparmeH-
Ta CJIM3UCTOU 060JIOUKH YKesy/IKa aHTPAJIbHOT0 OT/e-
JIa Ha PacCTOSIHUU 2 CM OT NMPUBPATHHUKA M0 MaJIOH U
OOJIBIIION KPUBU3HE, OIMH GparMeHT CIU3UCTON 000-
JIOUKH YTJIa KeJyAKa, Ba pparMeHTa CJIM3UCTON 060-
JIOUKHU TeJIa XKeJIyZIKa Ha pacCTOSTHUU 8 CM OT pO3eTKHU
Kap/IUH 110 MaJIOH U 60JIbIION KpuBusHe [15].

OpUEeHTHPOBKY MOJIyYeHHbIX GparMeHTOB CJIWU3U-
CTOW 060JIOYKH KesTyIKa MPOBOJUIIMN C HUCIOJIb30Ba-
HUEM CHelUaJN3UPOBAHHON OpPHUEHTAIMOHHOW aj-
re3UBHOM TOJIOCKU U3 alleTaTa IeJiirao3sb! [16, 17].
BuonTaTel moMenjasyd MbIIIEYHOW IMJIACTUHKOW WJIH
¢doBeosIIpHON 30HOW HA A/T€3UBHYIO MOJIOCKY MPHU
nomouy ¢oplenTa 3HL0CKONA, paclpaBJsijiiv Ha Hel,
a 3aTeM MOrpyXaii B eMKOCTb C pUKCUPYIOIIeH XKU/-
KOCTbI0. [IpM THCTO/NIOrMYECKOM HCC/IeJOBAaHUM KaK
ONTHMaJbHO OPUEHTHPOBAHHbIE paclieHuBa U ¢ppar-
MEHTBI CIM3UCTON 060JIOUKH KeTy/IKa, BKIYAIIIe
KaK JKeJlyJIOUHble BAJIMKH, TaK U JJOHHbIE OT/AEJIbI JKe-
Jie3 ¥ MBIIIEYHYIO MJIACTUHKY U M03BOJISIOIIHUE MOJTY-
YUTb MepleHAUKY/IsIpHble TMOBEPXHOCTH CJAWU3UCTOU

0060JI0YKH CpPe3Bbl.

[Ipo6onoAroTOBKY MPOBOAMJIM IO CTaHJAPTHOU
MeTo/iuKe. buoncuiiHblii MaTepuaa GUKCUPOBAIU B
TeyeHue 12-24 4yacoB B 10% pacTBope HeHWTpaJbHO-
ro 3abydepenHoro ¢popmanuna (bpocdhaTHbiil Gydep
pH=7,2-7,4), 006e3BOXXHUBaJii B aOCOJIOTHOM H30-
MPONHUJIOBOM CIIUPTE U MPONUTHIBAJU NapapuHOM
B THCTOJIOTUYECKOM ammnapare KapyceJbHOr0 THUMa
STP-120 (Microm, l'epmaHusi). 3aJUBKy racTpoOHoOI-
TaTOB B MapaduH OCYLIECTBIISANU MO O6ILIENPUHITON
METOJIUKE C HCIOJb30BAaHWEM MOAYJIbHOW CTAaHLMHU
EC-350-1 (Microm, l'epmanus). [Ipu 3anuBKe 6uonTa-
TOB a/[r€3UBHYIO M0JIOCKY OPHEHTHUPOBAJIU NepIeH/IH-
KYJISIDHO TIOBEPXHOCTH cpe3a. /lajsiee ¢ UCMOJIb30BaHU-
eM MeToja tissue microarray u MogUUIMPOBAHHON
METO/IUKH /IJIs1 OAHOBPEMEHHOTO U3yUeHHs 6OJIbIIOTO
yucaa GpparMeHTOB TKaHU (GOPMUPOBATU MYJIbTHO-
Jioku [18-20]. B kaxAbpIii MyJIbTUOJIOK TTOMeLaan 25
¢dparMeHTOB CIM3UCTON 0OOJIOUKHU KeJly/Ka U BHEII-
HUH KOHTpPOJIb. C MOJIyYEHHBIX MYJbTUOJIOKOB H3r0-
TaBJMBAJIM Cpe3bl TOJIIUHON 3-5 MKM C HCIIOJIb30-
BaHHWEM POTALMOHHBIX MUKPOTOMOB-TI0JIyaBTOMAaTOB
HM-335 u HM-340E (Microm, l'epmaHnust).

Hasnnuve u rpajjauuio atpoduu CaM3UCTOd 060-
JIOUKHU JKeJlyJIKa B MpefesaX 6UoNTaTa OLEeHUBAIHN B
COOTBETCTBUM C KpUTepusMu MoguduiupoBaHHON
CunHelickod cuctembl [21]. CTaguio XpOHUYECKOTO
racTpHUTa OIpe/iesisiJId COIVIACHO BU3Yya/IbHO-aHAJIOI0-
BoM mmKasie Poccuiickoro nmepecMoTpa MexayHaposa-
HOU KJlacCUPUKaIUU XpoHHYeckoro ractputa OLGA
[22].

JJiT  UMMYHOTHCTOXHMHYECKOTO HCCJIe/IOBaHUS
rucrnoab3oBaiu Mapkep CDX2, kion EPR2764Y, ro-
ToBble K HcnoJsib3oBaHu (Cell Marque, CIIA), uto
coryiacyeTcsi ¢ MeXJAyHapoJHbIMU PeKOMEeH/IAlUIMU
NordiQC [23]. /leMacKUpOBKY aHTHUT'€HOB MPOBOJIUIIH
B nutpatHoM Oydepe (pH=9,0) npu kunsyeHUu Ha
BOJSTHOU 6aHe B TeyeHue 1 yaca. fIapa KyieTok JoKpa-
LIMBaJi reMaTOKCUIUHOM Maliepa B TeueHue 30 ce-
KyHZ, — 2 MUHYT. CDX2-n103UTUBHbIe METKU XapaKTe-
pU30BaNCh AUPOY3HBIM SJ€pPHBIM OKpallMBaHUEM.
BHEIHUM MOJIOKUTENTbHBIM KOHTPOJIEM ObLJIU BbI-
OpaHbl GparMeHThbl TKAaHU IMO/KENYLO0UYHON Kesle3bl
C HaJIMYKMEM TNPOTOKOB, B fpaX 3MUTENHUST KOTOPBIX
peructpupoBasu caaboe [udppy3Hoe oKpalIMBaHHUe.

11 OLleHKU U paHXUpoBaHUs sKcnpeccun CDX2
HCIOJb30BaJIM  pa3paboOTaHHBIA MOJTYKOJUYECTBEH-
HblH uHZEeKC [14]. OueHKy uHaekca skcnpeccuud CDX2
MPOBOAUJIM 110 popMyJie:

Wupekc akcnpeccuu CDX2 =113 + [IM x UM,

rae [13 - naTTepH sKcnpeccuy;

[IM - mpoTspkeHHOCTh MeTKHU (mpoueHT CDX2-mo-
3UTUBHBIX KJIETOK B HCCJIe/lyeMOM 00'beMe MaTepHua-
na);

UM - uHTEeHCHBHOCTb MeTKH (Tabsnna 1).
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Ta6suna 1

KpuTepuu onpegeseHus rpafaliy napaMeTpoB, HCIO0JIb3yeMbIX IPHU pacyeTe HH/EKCa 0JyKOJIN4eCTBeHHON
HMMYHOTHUCTOXUMUYECKOH ojeHKH G6esika CDX2

OueHuBaeMbldi napameTp | Kputepuu oneHku

3HavyeHHUe Gassia

[TaTTepH 3Kkcnpeccuu OTCyTCTBUE METKHU

0

Pa3po3HeHHbIe TO3UTHBHO OKpallleHHbIe KJIETKH (10 TPeX Psi/JOM PaCI0I0KEHHBIX KJIETOK) 1

KJIETKaXx eJie3bl

Oyarosasi 3KcCIpeccuda 60Jiee yeM B Tpex pAA0M PacCIlOJIOKEHHBIX KJIETKaX, HO He BO BCeX

NIOKPOBHO-AMOYHOI'O 3IIUTEINUA

JluHelHas CIJIOLIHAsE 3KCIpPEeccUs BO BCeH jKesiese M COOTBETCTBYMOILEH el 30He

w

[IpoTsKeHHOCTh METKH OtcytcTBue MeTKH (0%)

OuaroBas akcnpeccusi (1-5%)

dokasbHas akcnpeccusi (5-25%)

MyusbTHoKanbHas akcnpeccusi (25-50%)

PacnpocTtpaneHHas akcnpeccus (50-100%)

WHTeHCHBHOCTb METKHU OTCyTCTBHE METKHU

Cyiabast MHTEHCUBHOCTb, COOTBETCTBYHOILAdA CBETJ/JIO-KOPHUYHEBOMY OKPALIMBAHUIO Apa

Bblpa}l(eHHaﬂ HWHTEHCHUBHOCTb, COOTBETCTBYIOLIAA TEMHO-KOPUYHEBOMY OKPALIMBAHHWIO A1pa

N (=[O |W|IN|(FkO

OneHKy comiacusi BpavyeHl-MaToJ0r0aHaTOMOB
MPOBOJIMJIM NMyTeM pacuyeTa HEB3BELIEHHOr0 U B3Be-
IeHHOTo (JIMHeHHOe U KBaJ[paTUYHOE B3BellBaHUE)
Kanma-ko3¢pdunuenTta (k) Kosna (momapHoro como-
CTaBJIEHUS] MHEHUH «KaXXAbIA C KaXJbIM») C op-
MUpPOBaHHEM TeHepaJbHOr0 I0Ka3aTeJssl COIJacus
(MenuaHbl OT MOJIyYeHHBIX MH/JAWBU/YaTbHBIX MOKa-
3areJsieil). 3HaYeHUs Kanma-Ko3ppuimueHTa paHKUpo-
Basu: MeHee 0,2 - MJI0X0€ COTJIacue, MJIOXasl CTENEeHb
corsiacoBaHHocTy; oT 0,21 fo 0,4 - ynoBsieTBOpUTEJIb-
Hoe (CHOCHOe) corjiacue, yZ0OBJIETBOPUTEbHAS CTe-
neHb corsacoBaHHocTy; oT 0,41 fo 0,6 - ymMmepeHHOe
(cpenHee) corsiacue, yMepeHHasl CTeNeHb COrJIaCOBaH-
Hocty; oT 0,61 mo 0,8 - xopolee corsiacye, Xxopolas
CTeleHb coryiacoBaHHOCTH; 60s1ee 0,81 — o4eHb XOpo-
mee (3HAYUTESbHOE) COTJIaCHe, OYeHb XOpoIuasi CTe-
MeHb COTJIaCOBAaHHOCTH [24, 25].

B uccnefoBaHMM TNpUHAJNO y4yacTHe NOSATh Bpa-
4el-naToJIoroaHaTOMOB  «06Iiero mnpodussi», He
CHEeUaTU3UPYIOLIUXCS HA JUAarHOCTHKE MATOJIOTHH
YKEJIYA0YHO-KUIIEYHOTO TpakKTa (4YacToTa IPOCMO-
Tpa ractpo6uonTaroB - 5-10 cjiyyaeB B HeJ|eJ0) CO
ctaxeM 3, 5, 10, 12 u 15 set. [sia pacyeTa mosyko-
JINYeCTBEHHOTO HH/leKca 6eska CDX2 Bpauam npefo-
CTaBJISIM CepUI0 MUKpodoTOrpaduii, CAesaHHBIX C
HCI0/Ib30BAaHUEM PA3IMYHBIX yBesndeHui (x40, x100,
x200, x400) ¢ momombo MUKpockona AxioSkop40 u
kamepbl AxioCam MRc5 («Carl Zeiss», epmanust).

OneHKa MeXHCCJIeJOBATENbCKOTO COTJIacUsi Mpo-
XO/IWJIa B /IBa 3TAla: Ha IepBOM 3Talle Bpauu OlleHHBa-
JIM IPOTS>KEHHOCTb U UHTEHCUBHOCTb UMMYHOTHUCTO-
XUMHUYeckor MeTku CDX2 u maTTepH ero sKCIpeccuu
Y pacCYUTHIBAJIN MOJIYKOJTHUYECTBEHHbIA UH/EKC Besl-
ka CDX2. llespto BTOpOro sTana CJAy>KUJI0 NOBTOPHOE
omnpezie/ieHVe yKa3aHHbIX Bblllle napaMmeTpoB. /[is
MUHUMHU3ALUU BEPOSITHOCTH MEXaHUYeCKOTO BOC-
MpOU3Be/IeHUs] [JTaHHOTO paHee 3aKJ/IYeHHs 3Talbl
MPOBOJIMJIM C UHTEPBAJIOM B JIBE HeJIesH, a IMarHo-
CTUYeCKHe HabJII0IeHUs] peMapKUPOBaJIH C PaH/I0MU-
3UPOBAHHBIM MPUCBOEHHEM MM HOBBIX MOPSJKOBBIX

HOMEDOB.
WUccnenoBanue of06peHo JIoKaJbHBIM 3THYECKUM
komuteToM PI'BOY BO «OMcku#l rocyfapcTBEHHBIN
MeJMIIMHCKUNA YHUBepcuTeT» MwuH3zapaBa Poccum
(mpoTokos Ne 107 ot 2 okTs16ps1 2018 roza).

PE3YJ/IBTATbI

Judodysnas sipepnas skcripeccusi CDX2 onpezes-
JIach B AAZipaX BCEX SMUTEJHOLUTOB B y4YaCcTKax KULIeY-
HOH MeTansa3uu. Ee MHTEHCUBHOCTD pa3Jyinyanach OT
1 B oyarax HeNmoJIHOM KHUIIEeYHOW MeTalsa3uu (TUIbI
I u III) 1o 2 B ovyarax MOJIHOW KHUIIEYHOH MeTaria-
3ud (tun I). Exunuynbie CDX2-1M03UTHBHBIE si/lepHbIe
MeTKHU HU3KOW WHTEHCUBHOCTH (1 6as1) ompeneJs-
JIMCh 3a Npe/iesIaMU y4acTKOB KHIIEeYHOUW MeTalIa3uu
B )KEJIYZJOYHOM 3ITUTEJUH, TPEUMYIEeCTBEHHO — B 30HE
nepenierka esje3 U MOKPOBHO-IMOYHOM 3THUTETHH
(puc. 1). [Ipu popMHUpPOBAHUU CEPUH CPE30B B TAKUX
y4yacTkax B 75% 6uonTaTtoB 6bl1a 0GHapyKeHa o4a-
roBas nostHas (tun I) kumeynas Metamiasus. Uuaekc
CDX2 B 6GuonTaTrax CJIM3UCTOH OOOJIOUKU >KEJyJKa
npyuHuMaJ 3HadeHus oT 0 10 11 (cpesHee 3HaUYeHUE —
2,5 (se=0,12, Sd=3,3, D=11)).

Ha nepBoM 3Tamne vcciae0BaHus pacCiuTaHbl 3Ha-
YeHHs] HeB3BelIeHHOTO Kanmna-kosdduimeHTa, pas-
Hble 0,33 (151 TPOTSXKEHHOCTH IKCIIPECCUH — TPOIEH-
Ta NO3UTHUBHO OKpAlLEeHHBIX KJIETOK B 6uonTare), 0,37
(mJ1s1 maTTepHa akcnpeccuu) ¥ 0,47 (AJ151 MHTEHCHUBHO-
CTHU 3KCIIPECCUH ), YTO yKa3bIBAeT HA yMEPEHHBIN ypo-
BeHb COIVIacHs Bpayel-y4acCTHUKOB PabOThl.

[Ipu pacuete kanma-koapdunreHTa METOAOM JIU-
HEeMHOTO M KBaJ[paTUYHOrO B3BEIIWBAHUS MOJTYYEHbI
3HayeHus 0,53 u 0,6 COOTBETCTBEHHO (111 UHTEHCHUB-
HoCTH 3kcnpeccun), 0,53 u 0,7 (A/1 mpolieHTa MO3U-
THBHO OKpallleHHbIX KJIeToK B 6uonTaTe) u 0,55 u 0,7
(ms11 maTTepHa 3Kkcnpeccuu). Bece 3HaueHus k Koana,
MoJIy4eHHble METO/I0M JINHEWHOT'O B3BEIINBaHMUS, Jie-
MOHCTPUPYIOT YMEPEHHYIO COIVIACOBAaHHOCTb 3aKJIIO-
YeHWH, MoJyYeHHble METOZO0M KBaZ[paTUYHOr0 B3Be-
IIMBAHUS — XOPOILIYIO.
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Puc. 1. Buonrart c/1M3UCTON 060JI0YKH aHTPAJTLHOTO
oT/es1a KeJIy/iKa C HAJIMYMEeM 04aroBOH KHUILIEYHOH
MeTanaasuy. Oyarosast BbIpaskeHHas akcrpeccus CDX2
(2 6as1a) B GoKyce MeTarnaIa3upoOBaHHOTO AMUTENUS
(yxasaHo cTpeJikoil ™), ouaroBas cabasi IKCIpeccusi
(1 6asn) B 9pax KJIETOK HOKPOBHO-SIMOYHOTO
3anuTeNUs Keayaka (ykaszaHo kBajapatom M) (okpacka -
MMMYHOTHUCTOXUMUYECKUH MeToz; x200)

[Ipn oneHke ypoBHA coryacusl Bpadyeu-y4aCTHHU-
KOB MCCJIe/IOBAaHUSA IPHU pacyeTe MOJTYKOJUYeCTBEH-
HOTO UHJeKca 6esika CDX2 3HaYeHHe HeB3BEIIEHHOT 0
kanna-xkoagdunuenrta cocraBusno 0,27 (ymoBieTBo-
puTesibHOe (CHOCHOE) COIJIacue); TeEM He MeHee, IpHU
OIleHKe TOro )Ke [0Ka3aTeJis nyTeM pacyeTa k KosHa
MEeTOJOM KBa/I[paTHUYHOTI'O B3BEIIMBAHUA 3HAYEHHE
koaddunuenTta cocrasusio 0,8 (kpaliHe BbICOKasi CTe-
MeHb COTJIACOBAHHOCTH 3aKJIIOYEHUH).

Ha BTOpOM 3Tamne uccjefoBaHUs 3HAUYeHUsI MOKa-
3aTeJsiel corsacus onpejesnyau NoBTOpHO. Bece mosy-
YeHHble 3HaYeHHs HEeB3BeIEHHOro Kammna-kos¢du-
nyeHTa, paBHble 0,84 (4Jis1 maTTepHa 3KCIPECCHUH),
0,87 (m/11 MHTEeHCUBHOCTH 3Kcnpeccun) u 0,88 (aua
NPOTSXKEHHOCTH 3KCIPECCUU), YKA3bIBAIOT HAa KpalHe
BBICOKMHM YPOBEHb COIJIACUSl Bpadyel-y4aCTHUKOB MC-
cel0BaHuUs.

[Ipu pacuete Kanmna-koapduureHTa METOLOM JIH-
HeHNHOro U KBaJpPaTUYIHOI'O0 B3BEIIWBAHUA ITOJIYYE€HDbI
3HadeHus 0,89 u 0,9 cooTBeTCTBEHHO ([Ji1 MHTEH-
cuBHOoCTH 3kcmnpeccuu), 0,89 u 0,94 (mna marTepHa
akcnpeccun) ¥ 0,93 u 0,97 (ms151 mponienTa CDX2-mo3u-
TUBHBIX KJIETOK), TAK)Ke CBU/IETE/bCTBYIOLIME B M0Jb-
3y KpaliHe BbICOKOM CTeNeHH COTJIacusl SKCIEPTOB.

[Ipu olLleHKe COTJIaCOBAHHOCTH JMArHOCTUYECKHUX
3aKJIIDYEHUH IPU pacyeTe NOJIyKOJIUYeCTBEHHOTO HH-
nekca 6eska CDX2 mostydyeHo 3HaYeHH e HEB3BEIlIEHHO-
ro k-koapduiuenTta, pasHoe 0,8 1 3HaueHHe k KoaHa,
paCCqHTaHHOﬁ MEeTOJO0M KBaJApPAaTUYHOI'O B3BeElIIWMBaA-
Hus, paBHoe 0,97 (06a 4MC/IOBBIX MOKa3aTess COOT-
BETCTBYIOT KpaliHe BbICOKOMY YPOBHIO COTJIACHsl).

OBCYXJEHUE

Pa3HuIija 3HaueHU# Kamnma-ko3pPuIueHTa, MoJIy-
YeHHbIX Ha MEePBOM U BTOPOM 3Tanax MCCAe0BaHUS
MpU OIleHKe MaTTePHA, UHTEHCUBHOCTH U MPOTSKEH-

HocTH akcnpeccuu CDX2 U ero MoJiyko/inuecTBEHHOTO
HH/IeKCa, IPeUMYIeCTBEHHO CBsI3aHa C OpraHu3alnein
pa6oThl Bpayel-y4yacTHUKOB. Ha mepBoM aTarie oneH-
Ky KaXK/J]0TO U3 MTapaMeTpPOB 3KCIIPECCUU U pacyeT Ha
ux ocHoBe nuHzekca CDX2 npoBOAMIN B COOTBETCTBUU
C TEKCTOBOM WHCTPYKILMEH, He coJeprallell mpuMe-
POB BBINOJIHEHUS 33/IaHUs, YTO MPOBOLMPOBAJIO MaK-
CUMaJIbHO BO3MO)XHbIH YPOBEHb HECOBMNA/IEHUS] MHe-
Huil. [lo 3aBeplieHHH 3Tana NPOBOJUIN 06CYK/eHHE
€ro pe3yJIbTAaTOB C pa3bsICHEHHUEM NPOLEyPbl PAHXKU-
POBaHMS KK/IOT0 U3 NapaMeTPOB U JeMOHCTpaLuein
TpeX AWArHOCTUYECKUX HabJII0JeHUH XPOHUYECKOTO
aTpodHUUecKOro racTpUTa, CXOIHbIX C MPeAJI0KEHHbI-
MU J1JIS CAMOCTOSITEJIbHON OLIEHKH.

Cpeau mapaMeTpoOB, MCHOJIb3YEMBIX JJIsI pacyeTa
MoJIyKoJindecTBeHHOro uHAekca CDX2, Hau6osblime
3aTpy/HEeHHUsI BO3HUKAJIU C OL[eHKOH NMPOTSKEHHOCTH
akcnpeccuu (mnpoueHTa CDX2-mO3UTUBHBIX KJETOK).
JlanHas npo6JieMa CBsI3aHa C TPYJ0EMKOCTbIO TOYHO-
ro nojicyeTa METOK B IpeZiesiax GuoNTaTa U, COOTBET-
CTBEHHO, CyO'b€KTUBHBIM XapaKTEePOM UX UCYUCTEHHUS
U MOXeT ObIThb pelleHa OOCYXK/eHWEeM HeCKOJbKHUX
«3TAJIOHHBIX» CJy4aeB sl YHUPUKALUKU JUATHOCTH-
YeCKUX CYXK/JeHUH.

ClIOKHOCTH paHKUPOBAaHUs MAaTTEPHA 3KCIPECCUU
MPEUMYIIECTBEHHO BO3HUKAJIW TNPU OLEHKE JUarHo-
CTUYEeCKHX HaOJIIOJIEHUH C HaJWYUEM MPOTSKeHHBIX
y4acTKOB KHIIEYHON MeTallJIa3uU C JIMHEHHOH CIJIOLI-
HOM 3Kkcnpeccueidt CDX2, 3aTparuBaroljedl MOKpPOB-
HO-SIMOYHBIH 3MUTEJINH, HO He JIOHHbIE OT/EeJbl XKe-
Jie3. YacThlo yYaCTHUKOB paboThl TaKUe CIydyau ObLIN
WHTEPIPETHPOBAHbI KaK OTHOCSLIMECS K rpajjanuu 3
(inHelMHasl CrJIoIIHAsT AKCIIPECccHsi BO BCeH ikeJie3e U
COOTBETCTBYIOLIEH €l 30HE MOKPOBHO-SIMOYHOT'O 31H-
TeJIHs), YTO BEJIO K 3aBbIIIeHHI0 IPaJlalliy TOKa3aTesl.

M CTOYHMKOM HECOT/IaCOBAHHOCTH MHEHHUH Bpa-
Yyel, y4acTBYIOLIUX B UCCJIeIOBAHUH, SBJISIJIMCh TAKXKE
HabJII0/IeHus], TAe XOTs Obl OMH U3 pacyeTHBIX Mapa-
MeTpoB MHekca CDX2 npucyTcTBOBas B IBYX rpajia-
[MSX; HAapUMep, B Npe/iesiax OAHOTO racTpoGuonTa-
Ta B IPUMEPHO PaBHbBIX COOTHOIIEHHUSX BCTPEYATUCh
CDX2-1103UTUBHbIE METKH CJ1a00U U BIPpA)KEHHOHN HH-
TEHCHUBHOCTH.

ObpamjaeT Ha ce6s1 BHUMaHUE pe3K0e YBeJnYeHne
YPOBHSI MEXHCCJIE/[OBATENbCKOTO COIVIACHUs MPH pac-
YyeTe MOJIyKOJMYEeCTBEHHOr0 UH/leKca 6eska CDX2 Ha
MepBOM 3Tarne paboThl NMPU HUCIOJIb30BAHUK METO/a
KBa/IpaTUYHOTO B3BEIIMBAHUSI Kalma-KoapoduimeH-
Ta. YKa3zaHHasl pa3HUIla 3HAYEHUH BO3HUKAET B CHJIY
0COGEHHOCTEH CTaTUCTUYECKOW 00pPabOTKU JaHHBIX:
NIpHY pacyeTe HeB3BellleHHOH k KoaHa coBmaieHust UH-
JleKCa YYUTBIBAIOTCS GAKTUYECKU (3HAUYEeHHUE IMOJIHO-
CTbIO COBINAJIO/3HAaUYeHHE He COBIaJ0); B3BelleHHas
ke K Ko3aHa y4uTbhIBaeT Takke 6JIM30CTh YKa3aHHBIX
y4aCTHUKaMU HCCJIe/[OBaHUs 3HaueHWH. TakuMm 06-
pa3oM, 3HAYWUTEJNbHO BO3POCIIAS COIJIACOBAHHOCTh
MHEHUH CBsI3aHa C TeM, UYTO BpayH-NaTOJOT0aHATOMbI
BBIHOCUJIM CXO/IHble, XOTS1 U HE TOX/IeCTBEHHbIE Cy-
K EHMUSI.
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3AK/IIOYEHHUE Ol[€HKH, pACCUMTAHHbIA HA OCHOBAaHUH MaTTEpPHA UM-

Benok CDX2 mpu ero AeTeKUUU HMMYHOTUCTO- MYHOTUCTOXUMHYECKON OKPACKH, ee NPOTIKEHHOCTHU
XUMHUYECKUM METO/IOM SIBJISIETCSI XOPOLIO PAaClo3Ha- W MHTEHCUBHOCTH, 06J1alaeT BHICOKUM YPOBHEM BOC-
BaeMbIM MapKepoM KHIIeYHOH JudPPepeHIUPOBKH MPOU3IBOJAUMOCTH U MOXKET MPUMEHSATHCS AJIs1 PAaHXKH-
aNUTeNuouUTOB. [loJIlyKO/MMYeCTBEHHBIM  MHJAEKC poBaHUsA akcnpeccuu CDX2.
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