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Anomauin: imynocicmoximis (II'X) 3a ocmanni 50 pokie 3pobuna KonocanibHuii pugox y pozeumky. Bona cmana
DPYMUHHUM, d 8 3HAUHIL KiTbKOCMI BUNAOKI8 0008 "S3K08UM, MEMOOOM OiA2HOCTMUKU Y MEOUYUHT, A MAKOIC € HAUYTHHIUUM
i genbMU IHPOPMAMUBHUM MEMOOOM HAYKOBUX 0ocaiodcerb. Cbo200Hui II'X uacmo nompedye npocmo UA61eHHs MO20o
Yy iHWO20 MAPKepy BUABTAEMbCA HEOOCMAMHIM, HeoOXiOHUM cmac we U epadayia tio2o excnpecii. Mema pobomu —
npezenmygeamu mMemoou 006’ €KmusHo20 eusHaueHHs pesyabmamie I X-peaxyiii Ons oyinku ix 8iOMiHHOCMI y epynax
00 exmis, wo nopisuiolomoscsi. Mamepianu — noutyk nepuioooicepen aimepamypu 0y6 6UKOHaHu 3a ingopmayiiHumu
cucmemamu Scopus, Medline, PubMed Central, Google Secular. J{ns oyiuku IOHOCHOI uacmku Macugy KIAimuH,
AKi excnpecylomb nesHull mapkep, mu euxopucmogysanu npomokon Crowe AR, Yue W. (2019) 3 ginbno docmynnum
npozpamuum 3abesneuenns ImageJ 0ns npoeedenus dekongontoyii ma Hu3xXionozo aumanizy. Lle 00360110 3 6ucoxum
pisHem 8i0MEOPIOSAHOCMI GUIHAYUMU NUMOMUL PIGeHb MeMOPaHHOI ma/abo YyumoniasmamuyHoi excnpecii HU3Ku
Mapxepis y peceHepayitinux Hespomax y wjypis. Ane, HeOOMKOM Yb02o Cnocoby Oyna 8Kpall 0OMeNCceHa MONCIUBICTD
BU3HAYEHHs [HMEHCUBHICMb eKcnpecii mapkepis, sAKi 0ocnioxcyiomucs. s nopieHAHHA 0e3nocepeonboi OYiHKU
inmencugnocmi excnpecii II'’X-peakyii 6 piznux 00 ’exmax 6y 3anponoHo6anuti Cnocib 6U3HAYEHHs NUMOMOT WiTbHOCMI
3abapenenns, wo euHuKae npu nposedenni II'X-peaxyii 3a ymos cmanoapmuzayii napamempie ii npoeedenns. [l
Yb020 Ha YUDPoBoMy 300paN’CEHHI 2ICMON02IUHO20 NPEenapamy nPo8oOUMO GUIHAYEHHS ONMUYHOT WITbHOCII 0OpaHUX
06 ’exmis 3 guxopucmanusim npoepamu Imag J (Wayne Rasband (NIH), USA). Busnaueno nepenix ymog 01151 npogedenHs
II'X-0ocnidocents, AKi cmanoapmu3yoms 1o2o i 003680110Mb NOpieHIO8amu pe3yivmamu y pisnux epynax. 1. Toswuna
3pi3i6 noguHHA OYMU MAKCUMATbHO cmandapmuzosana. Lle docaeacmucs 3a paxyHoK AKICHO20 YWilbHeHHA Mamepiany
6 napaghin ma GUKOPUCAHHS BUCOKOAKICHO20 mikpomomy. 2. [Iposedenns I’ X-peaxyii 0 nociioyrouoeo nopieHsaHHs
Pe3YIbMamis NOGUHHO RPOBOOUMUCSE 3 OOHUM [ MUM Jce aHMuminom (3 00Hoi ompumarnoi nopyii). 3. Ymosu npogedenns
ITI'X-peaxyii nosunni 6ymu cmanoapmu3oeani 3a 4acom iHKyoayii ma memnepamyporo. Mu docsieanu yb02o WisxXom
00HOYACHOI 06POOKU 3pI3i6 OeKIIbKOX eKCHEePUMEHMATbHUX ePYn IHKYOayiero 3 NepeuHHUMU Md 6MOPUHHUMIU
anmuminamu y mepmocmami npu 240C (memnepamypa y rabopamopii 6yna 20-22°C) npomsieom 10-20 xeunun, abo npu
memnepamypi 40C y xonoounvHuxy npomszom 16-24 2ooun. [pyeuii éapianm nokaszas kpawi pesyniomamu. 4. Ilepeo
nocmanoskor 1I'’X-peaxyii 0oyinbHo npogecmu Mumpy8anHa NEPEUHHO20 AHMUMINA | 8USHAUUTNU 11020 PO38E0eHHS,
saKa Oyoe GU3HAYAMU ONMUMALLHY THMEHCUBHICMb 3a0apeients (neput 3a 80HA He NOBUHHA OYyMU HAOMIPHOI).
5. Mixpoghomo npenapamis nosunHo 301UCHIOBAMUCS NPU CIIAHOAPMUZ0BAHOMY OCEIMILEHHT, eKCNO3UYii ma po30inbHill
30amuocmi  yugposoi kamepu. Aemomamuunuii pesxcum Gomo Henpunycmumuil. Bucnogok: imyHocicmoximis
ma yughposi mexnonozii eHecIu KONOCanbHULL 6KIA0 Y PO3GUMOK Meduyunu ma 6ionozii. Ix noeonanns 3a ocmanni
30 poxie oanu 6esnpeyedenmuuil 3a 3HAYUMICIIO IHCMPYMeHm 015t 00CAIOHUKIB. Ane 6iH 6uMazae OOMPUMAHHSL HUZKU
MEXHONO2IYHUX YMO8, AKI € HeOOXIOHUMU OISl OMPUMAHHS OOCMOGIPHUX MA 8i0MBOPIOBAEMUX De3YIbMamis.

KurouoBi ci1oBa: iMmyHOTiCTOX1MIf, KUTbKICHA OIiHKA pe3ynsraTiB [I'X, KoIpopoBa TEKOHBOIIOLIS, ONTHYHA IIiTh-
HICTB, IUQPOBI TexHoorii, Imag J.

Beryn JUArHOCTUKHM y MeAMIUHI [1], a Takok € HAWIIHHIIINM i
Imynoricroximist (II'X) 3a ocranHi 50 pokiB 3po0miIa  BeIbMH iIHPOPMATHBHUM METOIOM HAYKOBUX JOCIIKCHb.
KOJIOCAJIbHUI PUBOK y PO3BHUTKY. BoHa cTana pyTuHHUM, Ha mouwarky, na gacto # ceoromni, II'’X BukopucTo-

a B 3HAYHIH KIJTBKOCTI BUIAJAKIB 00OB’SI3KOBHM, METOIOM  BYETHCS [UTSl BU3HAYCHHS IPUCYTHOCTI IEBHOTO aHTUTEHY
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B KJIITHHAX YW TKaHUHI. BiAMOBIZHO OIlIHKA pE3yNbTaTiB
y TakOMy BHUIIQJIKy BHU3HAYATHCS SIK MOTO HAsBHICTh/Bifl-
cyTHICTh. TOOTO IMyHOTICTOTIMIYHO BUSIBIISIETHCSI MAPKEP
TOTO YM IHIIOro sBUIIA. Hampukman, mOXOmKEeHHS Me-
TacTa3iB MyXJIMHU EHiTeTalbHOI MPUPOAH Y MO30K BH-
3HAYAETHCS 32 EKCIPECIEI0 IUTOKEPATUHIB. AJie ChOTO/IHI
MIPOCTO BUSBIICHHS TOTO YH 1HILOTO MapKepy 4acTo BHSB-
JISIETHCS HEOCTATHIM, HEOOXIHUM CTa€ Iie i rpajaiis
piBH# #oro ekcrpecii.

Crix 3a3HaYMTH, 1O JAJIS OI[IHKK eKCIpecii Mapkepa
KIJIITHHOIO BPaXOBYEThCS HE TUIbKU KUTBKICTh (IHTEHCHB-
HIiCTh 3abapBienns) npoayktiB I['X-peakuii, a i sKicHI
nmapaMeTpH, Takid sk 1X JoKami3amisi y KIITHHI — MEM-
OpaHHa, IIUTOTUIA3MAaTHYHA, SJCpPHA.

Mera

[IpezentyBatn MeToau 00’ €KTHBHOTO BU3HAYCHHS
pesynbrariB [I'’X-peakiiii [yis OIIHKK X BIAMIHHOCTI Y
rpymnax 00’€KTiB, 1110 MOPIBHIOOTHCS

Marepiaiu Ta MmeToau

[Momyk neprromxepen JiTeparypu OyB BUKOHAHHIA 32
iHpopmaniitaumu cucremamu Scopus, Medline, PubMed
Central, Google Secular.

Orasg i 06roBopeHHs

Haiinpocrimmii crnoci® OLiHKKA BHPA3HOCTI €KCIpe-
cii antureny npu [I'’X — ne Bi3yanbHUI HAMIBKIJIBKICHUU.
3aranbHONPUUHATAM NPU LBOMY € BU3HAYCHHS eKcIpecii
sk: BiacytHs (0), Husbka (1+), momipHa (2+) Ta Bucoka
(3+). Orpumani ganHi pu HEOOXITHOCTI MOXKYTh IMiAa-
BaTHCsl CTAaTUCTHYHIM 00poOmi. JlocBiquenuii daxiseinb
MOYKE TIPOBOJIUTH TAKY OLIIHKY 3 BACOKHUM PIBHEM TOYHOC-
Ti Ta BIITBOPCHHSI.

Hocuth po3noscromkenuM ciocodom npu II'X gocmi-
JOKEHHSIX € MiIPaxXyHOK MIYEHHX KIIITHH, MiYSHHX sep, a
TAKOX 1X BITHOCHOTO TPEICTABHUIITBA CEPel KIITHH, SKi
BHBYAIOTHCS. TUIIOBMM NPHKIIAZOM LBOTO € BH3HAUSHHS
MITOTHYHOTO 1HJIEKCY 3a ekcrpeciero Ki67.

B oxpemux Bumajgkax OILIHKa eKcrpecii mapkepa
MOK€ HOCHUTH CKJIQJIHUHA XapakTep, 3 OLIHKOK PO3IOB-
CIOJDKEHOCTI eKcrpecii cepen MacuBy KiiTuH. Hai0inbin
sICKpaBUM Mpukiaaom € BusHadeHHss HER2/neu crarycy
pu paky rpyneii 3acnoBana Ha [I'X mocnimkenti [2]. Pe-
3yJAbTaTH FPAAYIOIOTHCS B TaKuii crociod: 0 — BiICYTHICT
(apOyBanHs, abo 1+ — HeraTMBHUU pe3ynbrar, ciadke
(apOyBaHHS MEeMOpaHHU y HEBEIMKOMY BIJCOTKY KJIITHH
MyXJIUHYU; 2+ — IPOMDKHUN Pe3yJIbTaT, 110 NoTpedye J10-
JATKOBOTO JOCHIJDKeHHS; 3+ — MO3UTHBHHUH PE3YJbTaT,
IHTCHCUBHE Ta TMOBHEe (papOyBaHHS MeMOpaHH, 4YacTO
(hapOyBaHHS IIUTOIIA3MH Y 3HAYHIM YaCTHHI KIITHH MTyX-
nau (10% 1 6inbire).

ATne Bi3yasibHa OIIIHKa BCE Xk TaKu Hece Y co01 00’ ek-
THUBHI Ta Cy0’€KTHBHI MOMHJIKH, a il TOYHICTh Ta Bif-
TBOPIOBAHICTh HE MOXE 3a/JI0BOJIBHUTH JIOCIHIIHUIIBKI
norpebu. J{nst uporo mMoxxkHa Oyino 0 BHKOPUCTOBYBAaTH
LUTOCHEKTPOPOTOMETPH, sIKi OyJI pO3pOOIEHI AJIs Kijlb-

KiCHOT OIIIHKM TicTOXiMiYHMX peakuii [3]. Haromicts,

PO3BUTOK KOMIT FOTEPHUX TEXHOJOTIHA Ta 1U(POBUX 30-

OpakeHb BIJKPHIM MOXIHUBOCTI 3HAYHO MIJABHUIIUTH

SKICTh KiJIbKICHOT o1iinku [I"X-peakiriii.

3a ocranHi 5 pokiB y PMC mnonan mpexacrasie-
HO 90 THCSY cTaredl MPUCBSAYCHUX METOJaM KiIbKICHOT
OLIIHKK IMyHOTricToXiMiuHux peakuiii (https://www.ncbi.
nlm.nih.gov/pme — immunohistochemistry quantification
methods). Y nociiJHUIBKUX poOOTaxX BUKOPUCTOBY€ETHCS
KOJIOCaJIbHA KIJBKICTh PI3HOMAHITHHX IT1IXO/[IB, METO/IIB,
BUKOPUCTAHHX allapaTHUX Ta MaTeMaTHYHHX MeToxiB. B
OCHOBY MPAKTUYHO BCIX 3 HUX MOKJIA/ICHO OI[IHKY aHai3y
UpPOBUX 300paxeHsb [4].

Jlyiss BUpIlICHHS] NMUTAHHS TOPIBHSHHS PE3yJbTaTiB
II'X-peakniii B TKaHWHAX Marepiady OTPUMAaHOMY BiJl
TBapUH PI3HUX EKCIIEPUMEHTAIBHHUX TPYI MH Ui cebe
HAMOLIBII 3pYYHMMHU BU3HAYMIU TEXHIKH TIOB’s3aHl 3
BUKOPUCTAHHAM TIporpaMHoro 3abesmedeHHs Imagel
(Wayne Rasband, NIH, USA).

Jlyiss OUIHKK BIJIHOCHOT YacCTKM MAacHBY KIITHH, SIKi
eKCIIpecyBald IEBHUHA Mapkep MH BHUKOPHCTOBYBAIIU
nporokon Crowe AR, Yue W. [5] 3 BinbHO HocTynHHUM
nporpamMHuM 3abe3nedenHs Imagel mig npoBeneHHs ae-
KOHBOJIIOIIT Ta HU3XiHOTO aHamizy. l{e 103Bonuio 3 BU-
COKHMM PIBHEM BiJITBOPIOBAHOCTI BU3HAYUTH MUTOMHU Pi-
BEHb MEMOpPAHHOT Ta IIUTOIIA3MATUYHOT eKCTIPECiT HU3KU
MapKepiB y pereHepariitnux nespomax y mypis (Puc. 1).
AJnle, HEJOMIKOM 1BOTO Ccroco0y Oyna BKpail oOMexeHa
MOXIIMBICTh BU3HAYCHHSI IHTEHCHBHICTh EKCHpecii Map-
KEPIB, SKi JOCIIHKYIOThCS.

Jis nopiBHsIHHSL 0€3MOCepeHbOI OIIIHKH 1HTCH-
cuBHocTi ekcnpecii [I'X-peakuii B pi3aux 00’ekrax OyB
3aMpONOHOBAHUM CMOCIO OLIHKKA MUTOMOT IIIILHOCTI 3a-
OapmiieHHs, 10 BUHUKae mpu nposenenHi [I'X-peaxiii
3a yMOB CTaHJapTH3allii nmapameTpiB ii mpoBeneHHs [6].
Jis uporo Ha 1MQPOBOMY 300pakeHHI TiCTOIOTIYHOTO
npenapary IpoBOAMMO BU3HAYEHHS ONTHYHOI IIUTBHOCTI
00panux 00’€ekTiB. [|yis 11bOr0 BUKOPHCTOBYEMO MPOTpa-
My Imag J (Wayne Rasband NIH, USA) 3a HactynHuM
ANTOPUTMOM:

1. Y ronosaomy mMeHto Imag J obupaemo myskr File i

y MiJMEHIO BUOMPAaEMO yHKT Open, BUOUPAEMO i
3aBaHTaxXyeMmo (aiin uudposoi pororpadii — Bin-
KPHUBAETHCS BIKHO 3 300paxkeHHsM (Puc. 2a, Puc. 3.
[MocnigoBHICTH 300paXeHb: 31iBa HAIIPABO, 3BEPXY
YHU3.).

. Y ronoBHoMy MeHI0 Imagl] BHOMpaeMo NyHKT
Image, norim nocnigoBHo Type ta 8 bit — 300pa-
skeHHs: TpaHchopmyerbess y 8-0OitHe (Puc. 20,
Puc. 3).

. Y ronoBHoMy MeHI0 Imagl] BHOMpaeMoO NyHKT
Analyze ta mocnigosro: Calibrate — Function—
Pixel inverter— (Puc. 2B) Ok— 3’4BisI€TbCS BIKHO
SKe 3aKPUBAEMO.
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Puc. 1. Oninka nusixoM AEKOHBOIIONIT Ta HU3X1THOTO aHAi3y ITUTOMOI MIUTFHOCTI B HEBPOMI KIIITHH, 1110 BHSBJISIOTH
MeMOpaHHy ekcrpecito CD44 (31iBa) Ta nutomasMarnuny GFAP (3 npasa). Bepxsi ¢oto — moxigni udposi
300paxkenss, [I'X (DAB), remarokcuiin, x400; apyriit psSaoK — 300paXKeHHs Micis IEKOHBOJIOLIT 31 3a0apBIeHHSIM
DAB Ta reMaToKCHIIiH; TPeTii pAAOK — YepBOHUM II03HA4YEH] KJIITHHY 3 BUCOKOIO €KCIIPECIEI0 MAapKEPiB IIUIIXOM
ninbopy nopory (Threshold — ueTBepTHit psanOK).
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Puc. 2. [Tpuknan BU3HaYCHHS ONTHYHOI MITBHOCTI pe3ynbTariB [T X-peakmii 3 UTOIIa3MaTHIHOI0 EKCIIPECIEI0
aHTHTeHy. MikpogoTO HEWPOHIB TOJIOBHOTO MO3KY, PEAKIIis 3 aHTHTLIAMHU IPOTH akTHHY, DAB Ta rematokcuiis,
x1000. InBrCch onuc y TEKCTi — 3J1iBa HAIIPaBO, 3BEPXY YHU3.
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Puc. 3. [Tpuknaa BU3HAYSHHs ONITUYHOT NIUTBHOCTI pe3ynbrariB [ X-peakiiii 3 ekcrpeciero aHTUreHy B Helpormii
KOPH BEJIHMKHX IiBKYJIb. Mikpo(0oTO KOPH rOJIOBHOTO MO3KY, PEaKIlisi 3 aHTUTLIAMH ITPOTH CUHANTO(DI3HUHY,
DAB Ta remarokcuiid, x400. /IuBHCh OIUC y TEKCTI BHIIIE.

4. Y ronoBHoMy MeHI0 Imag)] BuOWpaemMo MyHKT
Analyze Ta mocmigoBHO: — Set measurements —
BimMidaeMo BiKOHIA (mean gray value, Area, min
and ma gray value) — Ok (Puc. 2r).

. Y ronosHOMy MeHI0 ImagJ BuOupaemo mikrorpamy
10 300paXKye HeMPaBWIbHY (Qirypy 3i 311 KeHHU-
MU Kytamu (Puc. 211), yeTBepTa mKTOrpaMa 3Jisa).

. Kypcopom Buminsemo Ha 300pa)XeHHI MiISH-
Ky, ONTHYHY LIUIGHICTh SIKOI OyZeMoO BW3HAYaTh
(Puc. 2e, Puc. 3) i Hatuckaemo knasimy «M/b» —
3’SBIIIETHCS BIKHO 3 Pe3yJbTaTaMy BUMIipPIOBaHHS
(Puc. 2¢, Puc. 3).

Ha oxniit mikpodotorpadii MoxxHa BHOpaTh JEKisb-

Ka JUISTHOK JUTS OIiHKY. Pe3ynbrartu OymyTh nomaBaTtucs y

tabiuio. [Ipr HEOOXiTHOCTI MOXKHA OTPHMATH CEPEIHi

3HAYCHHS OTPUMAHHUX MU(PPOBUX HAHHX, JJISL YOTO y TO-
noBHOMY MeHIo Imag] BuGupaemo myHKT Results i moTim

Summarize. Y Tabmumi 3’ IBISIOTHCS PSIIKH 31 CEpeAHIMH

3HAYCHHSMH. Pe3ynbraTé BUMIpIOBaHHS MPEACTABISIOTH

ONITHYHY LIUIBHICTh 300pakeHHs y aiama3oHi Bix 0 10

255, ne 0 mpezcTaBisie CaMUii CBITJINH BIATIHOK, a 255 —

caMuil TEMHHH, IO MPOTOPIiHE KITBKOCTI XPOMOTeHY

Ta, BIIMOBIHO, KUILKOCTI antureny. [aui 3 Tabnuii pe-
3ynbratiB Imag) MoxxyTh OyTH 30epeskeHi y daiir abo re-
pereceni y Excel mist mogansinoi o0pooku.

OT1xe, 00poOka HGPOBUX 300pakeHb MPU MOPIB-
HsHHI pesynbraTiB [['X-peakuiii € TOCHTh MPOCTOO Ta
JIETKO BiITBOPIOBaHOI0. Ha mpaxTHili OCHOBHI CKJIaTHOCTI
BHUHHKAIOTB 31 CTAHIAPTH3ALIEI0 YMOB MPOBEACHHS peak-
il Ta BIATBOPIOBAHOCTI 1X pe3y/bTaTiB. AHATI3YIOUH XiJ]
BJIACHUX JIOCII/DKEHb [7; 8] Ta MOCBIA THIIUX JOCIITHH-
kiB [9,10, Ta iHIOI] MM CKJIaJH MEPENiK YMOB AJS TPO-
BeneHHs [ X-ociimkeH s, SKi CTaHAapTH3YIOTh HOTO 1
JIO3BOJISIFOTH IOPIBHIOBATH PE3YIIbTaTH Y PI3HUX Ipymax.

1. TommHa 3pi3iB MOBHHHA OyTH MAaKCHMAIbEHO

cTaHmaptu3oBaHa. lle mocsraeTbes 3a paxyHOK
SKICHOTO YIIIJIbHEHHS MaTepiany B napadif Ta Bu-
KOPHUCTAHHS BUCOKOSIKICHOT'O MIKPOTOMY.

. Iposenenns II'X-peakiii st MOCHTIYIO4YOTO MO-
PIBHSHHS PE3yJbTaTiB TOBHHHO MPOBOJUTHCS 3
OIHMM 1 THM € aHTHUTIIIOM, 3 JOCTATHLOIO Kilhb-
KICTIO PO3YMHY ISl OHOYACHOI 0OPOOKH BCiX 3pi-
3iB Marepiaily TpyH, o OyIyTh MOPiBHIOBATHCS
(3 omHOT OTpHMaHOT MOPIIIT).

UKrainian scientific medical youth journal, 2025, Su

lement 2 (155

http://mmj.nmuofficial.com

311


http://mmj.nmuofficial.com
https://mmj.nmuofficial.com/index.php/journal

«TKAHUHHI PEAKIIIT B HOPMI, EKCTIEPUMEHTI TA KJITHILII - 2025»
BCEYKPATHCHKA HAYKOBO-TTPAKTUYHA KOH®EPEHIIIA 3 MDKHAPOJIHOIO YUACTIO,
[IPUCBSAYEHA 95-PIYYIO ITPODECOPA AHJIPISI KOCTIHTUHOBUYA KOJIOMIMIIEBA

29-30 tpaBus 2025 poky

3. YmoBu npoBenenns II'X-peakuii noBuHHI Oyt  ocranHi 30 pokiB. Ix moenuanus nanu Oe3npereIeHTHU I
CTaHJAPTH30BaHI 3a YaCcOM Ta TEMIIEPATypOI0 1H-  3a 3HAYMMICTIO THCTPYMEHT Uil JOCHITHHUKIB. AJie BiH
KyOarii. Mu 1ocsiraiy Iporo HUIIXOM OZHOYACHOI — BHMArae JOTPHMAHHS HU3KU TEXHOJIOTTYHUX YMOB, SIKi €
00poOKK 3pi3iB JCKIIBKOX EKCIEPUMEHTATbHUX  HEOOXiMHUMH JUIsl OTPUMAHHS JTOCTOBIPHUX Ta BIATBOPIO-
rpyn iHKyOalli€lo 3 MEPBUHHUMH T4 BTOPUHHMMHU  BAaEMHX PE3YJIbTATIB.

aHTUTLIaMu y TepMoctari npu 24°C (Temmeparypa ®inaHcyBaHHA

y naboparopii 6y;a 20-22°C) npotsirom 10-20 XBu- JlaHe JOCTiIKEHHs He OTPUMANO 30BHIIIHBOTO (bi-

nuH, ado npu Temreparypi 4°C y xomoaunpHuKy ~— HaHCYBaHHS.

npotsaroM 16-24 rogun. Jpyruil BapiaHT moka3as Konduikr inTepecin

Kpallli pe3yIbTaTH. Bincyrhii.
4. Tepen nocranoskoro II'X-peakiii 1OUiIbHO MPO- 3roxa na myoJikaniro
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Abstract: Immunohistochemistry (IHC) has made a huge leap in development over the past 50 years. It has
become a routine, and in a significant number of cases, a mandatory diagnostic method in medicine, and is also
the most valuable and highly informative method of scientific research. Today, IHC often requires simply detecting
a particular marker, which is insufficient; gradation of its expression also becomes necessary. The purpose of the
work is to present methods for objectively determining the results of IHC reactions to assess their differences in
groups of objects being compared. Materials — the search for primary sources of literature was performed using the
information systems Scopus, Medline, PubMed Central, Google Secular. To assess the relative proportion of the cell
array expressing a certain marker, we used the Crowe AR, Yue W. (2019) protocol with the freely available ImageJ
software for deconvolution and downstream analysis. This allowed us to determine with a high level of reproducibility
the specific level of membrane and/or cytoplasmic expression of a number of markers in regenerative neuromas in rats.
However, the disadvantage of this method was the extremely limited ability to determine the intensity of expression
of the markers under study. To compare the direct assessment of the intensity of expression of the IGH reaction in
different objects, a method was proposed for determining the specific density of staining that occurs when performing
the IGH reaction under the conditions of standardization of its parameters. To do this, we determine the optical
density of selected objects on a digital image of a histological preparation using the Imag J program (Wayne Rasband
NIH, USA). A list of conditions for conducting an IGH study has been determined, which standardize it and allow
comparing the results in different groups. 1. The thickness of the sections should be standardized as much as possible.
This is achieved by high-quality compaction of the material in paraffin and the use of a high-quality microtome. 2. The
IGH reaction for subsequent comparison of results should be carried out with the same antibody (from one portion
obtained). 3. The conditions for the IGH reaction should be standardized in terms of incubation time and temperature.
We achieved this by simultaneously processing sections of several experimental groups by incubation with primary
and secondary antibodies in a thermostat at 24°C (the temperature in the laboratory was 20-22°C) for 10-20 minutes,
or at 4°C in a refrigerator for 16-24 hours. The second option showed better results. 4. Before performing the IGH
reaction, it is advisable to titrate the primary antibody and determine its dilution, which will determine the optimal
color intensity (first of all, it should not be excessive). 5. Microphotographs of preparations should be carried out
under standardized lighting, exposure and resolution of the digital camera. Automatic photo mode is unacceptable.
Conclusion: Immunohistochemistry and digital technologies have made a tremendous contribution to the development
of medicine and biology. Their combination over the past 30 years has provided an unprecedentedly valuable tool for
researchers. However, it requires compliance with a number of technological conditions that are necessary to obtain
reliable and reproducible results.

Key words: color deconvolution, digital technology, quantitative evaluation of IHC results, Imag],
immunohistochemistry, optical density.
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