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NMYHOXUCTOXEMUJCRE

ITPOLEAYPE Y HCTPAKRUBAILY
BOJIECTUA YHYTPAIIIILUX OPI'AHA

Caobopanka No. Murposuh




OCHOBHA MHCHja HIATOXUCTOAOTH]€E:

“ Tauma, 6AaroBpeMeHa 1

CaBpeMeHa AUJAaTHOCTHUKA, CBAKOM

IIAIIUJ€HTYy Y CBAKOM TPEHYTKY.




s Heidenhain (1896) — xemaTtokcunnH/eosnH (H&E)
bojere

m Y XX BeKy pasBujane cy ce 6bpojHe foaaTHe,

,CreuunjanHe* TexHuke 6ojera, Kao aonyHa H&E
MeToay, a CBe Y LUWn/by NocTaB/baka TavyHe

NaTOXMCTO/OLLKE AnjarHose.




NMMYHOXNCTOXEMHUJCKHU
METOA

m XX je moTmyHO M3MEHMAA AUJaTHOCTHUYKY
IIPOIIEAYPY Y HATOAOTHJMH.

m 300r cBOojux MOryhHOCTH, CEH3UTUBHOCTH U
crnernnUIHOCTH, IIOTUCHYAA j€ MHOTE
KOHBEHITNOHAAHE METOAE.




HujeaAHa 0A TEXHUUKHUX IIPOIIEAYPA HUJ€ IMAAA TAKO
CHa’KaH, AYyTOTPAjaH U 3HAYAJaH YTUIIA] HA

CBAKOAHEBHY IIATOAOHIKY IIPAKCY KaO0
MMYHOXHCTOXEMH]A.

Huje nperepano pehu Aa ce paau o peBoAyLIUjH,
HAPOUNTO y IIATOAOTHJH TyMOpPA.
Juan Rosai




NMMYHOXNCTOXEMHUJCKHU
METOA

= MmyHoxucroxemuja je MoA€KyAapHA TEXHUKA
KOja KOMOUHY]J€ IIPUHIUIIE MMYHOAOTH]E U
OmoxeMuje y sy UACHTHPUKAIIHI]E
MOA€EKYAQ U CTPYKTypa Y TKUBHMA.

® MeroAa oTKpuUBaBK-a heAnjCKIX M TKUBHUX
AaHTUT€HA ITyTEM AaHTUT'€H-aHTUTEAO pPeaKIiyje




NCTOPHJAT

m O npBor onuca nmyHoxXucroxeMujcke mnporeaype 1942 roaune,
HAUNEGEHU Cy 3HAYAJHU KOpany Koju cy omoryhuam Aa
MMYHOXHCTOXEMUja IMOCTAaHE IIPUCTYyIIAaYHA ¥ HE3AMEHANUBA TEXHUKA
y HATOXHUCTOAOOIKUM AADOpaTOpHjamMa HIMPOM CBETA.

Hajsunagajauju xkopamy y pa3Bojy HMyHOXHCTOMEH]€E Cy :
- 1942. - Coons, Creech, Jones 1 Betliner — Pa3zBujajy TexHuky

HMHAUPEKTHE UMYHO(AyOpeCHEHIIHje 32 HUACHTU(PUKALIN]Y
ITHEYMOKOKHOT' AaHTUT'€HA Y TKUBY

- 1959. - Singer - Kkomyrat BUCOKE €AEKTPOHCKE I'yCTHHE

- 1966. - Graham i Karnovsky - Pa3Buja meToAy Be3nuBama €H3UMA
3a mporeuHe (engyme tagging method - horseradish peroxidase)

- 1968. Nakane 1 Pietrce - TexHuka o0eaerxaBarmba aHTUTEAQ
eH3UMOM (engyme -labelled antibody technigue immmunoperoxidase)




NCTOPHJAT

Nakane | Pierce cy 1968. roa:

yBONEeweM NpakTuyHe NpUMeHe aHTUTeNa Ha |
napatVHCKUM npeceLyma TK1sa JOHENN PeBOYLMjY Y
Pa3BOjy MMYHOXUCTOXEMMje

yBoheHeM eH3MMCKOr obenexasarba U 0TBOPUIN epy
MOZIEPHE UMYHOXUCTOXEMMU]E.

‘henuje ce obenexasajy aHTUTE/IOM KOHYroBaHM ca
eH3MMOM (Nepokcuaasa peHa), a peakumja ce
BU3yenusyje ogrosapajyhom 060jeHOM cybCcTaHL oM,
XpOMOreHoM, Kao LITo je anamnHobeHseanH (DAB)

TKMBO ce, Ha Kpajy, KOHTpacTnpa XxeMmaToKCU/IMHOM LUTO
omoryhaBa NcCToBpeMeHy aHa/ i3y UMYHOXUCTOXEeMMU|CKe
peakuuje, MOpMOIOWKNX AeTasba U TayHO
NoKa/In30BaH€ aHTUreHa y TKuBY.




NMMYHOXNCTOXEMHUJCKHU
METOA

JlnpeKTaH MmeTof

® jegHocTeneHa (eHrn.“one step’”) npoueaypa Koja noapasymesa
yrnoTpeby KowyroBaHor (06eneXxeHor) aHTuTena Koju AMpPeKTHO
pearyje ca aHTUreHOM Of MHTepeca Ha y3opLuMa TKMBa.

OBa TexHuKa yK/by4yje caMo jeqHO aHTUTeNO, CTora je npoueaypa
6p3a 1 KpaTKa.

MehyTnMm, Kako 0Ba MeTofla He YK/by4yje nojayaBate
(amnangurkalmnjy) curHana Mame je CeH3UTMBHA, Na ce AaHac jOLL
camo ynoTtpebsbasa y AeTeKLUMjU MMYHOTN00yInMHA Ha
KPUOCTaTCKNUM MpeceLmma Koxe 1 bybpera.




NMMYHOXNCTOXEMHUJCKHU
METOA

IHOMpPEKTaH MeToA

= YK/byuyje HEKOHYTOBaHO (Heobe1eXXeH0) NPUMapPHO aHTUTENO
KOje pearyje ca aHTUreHoOM Yy TK1BY, a 3aTUM (00e/eXXeHo)

KOHYTr0oBaHO CEeKYHAAPHO aHTUTENO Koje peryje ca nNpuMapHuUMm
(apyrv cnoj).

= Kako ce HEKOIMKO MOJIEKYMa CeKYHap. aHTUTENa MOXe Be3aTu 3a
jefjiaH MoneKyn NPUMapHOr aHTUTeNa, Ha 0Baj HauMH [0na3n [0

rnojayaBatba CUrHaNa, LLUTO OBaj METOA YMHW OCET/bUBUJUM Of
NVPEKTHOT MeToAa.

= Y ICTO BPEME je N EKOHOMUYHW]U jep Ce jeJHO 00e/1eXEHO
CEKYHAAPHO aHTUTE/I0 MOXKe KOPUCTUTU Y KOMOMHALIN]K ca BULLE

NPUMapHUX aHTUTeNa UCTOr U30TOoMa a pa3nnymTe aHTUTeHCKe
CreunguYHoOCTH.




VHOMPEKTHA METOJa MOXe OUTU Y IBa W Yy TPW KOpaka.

NHAWPEKTHa MeToaa y ABa
Kopaka

HeOoOe/eXeHO IIPUM. aHTUTeAO
Be3yje 3a aHTUTeH (IIPBU KOPaK),

IIOTOM Ce Ha Ibera Be3yje CeKyHA.

aHTUTEA0 Koje je 00eae>KeHO
€H31IMOM (4pyIU KOpaK U y
IbeMY je IPUM. aHTUTeAO
IIPaKTUYHO IIOCTaA0 aHTUTEH)
Ha Kpajy ce 404aje CyIicTpar
XpOMOTeHa KOju pearyje ca
€H3VIMOM KOjUM je 00eae>KeHO
CeKyHZapHO aHTUTEAO U Mekha
O0jy Te je oMoryheHa

BrisyeAansannja MmecCTa Be3rBarba.

NHONPEKTHA MeToAda y Tpu
Kopaka

MAEHTIYHA ca IIPeTXOAHOM, aAll
ce 404ajy ABa CeKyHAapHa
aHTuTeAa ooeaexeHa eH3MMOM
JeAHO 3a APYTUM.

Aoaasame Tpeher caoja
aHTHUTe/Aa CAy>XKU Kako Ou ce
Aa/be 1ojadyao curHas, oyayhm
Aa je joII aHTNTeAa y CTamby Aa ce
Be>Ke 3a CeKyHAapHO aHTUTeAO.

IIporieaypa je o4 kopucTu npu
Oojerpy aHTUTEHA ca
OrpaHMYeHNM OpojeM ernuToria
11 jeAHOCTaBaH je HauMH 3a Aakbe
roseharbe MHTeH3UTeTa DOjerna
y OAHOCY Ha ApyTre TexXHUKe.




NMYHOXNCTOXEMWNICKIN METO/L

B PAP u APAAP (uHanpekTHu metop) - PAP MeTofa KOpUCTU

nepokcuaasa-aHTUNepokcuaasa komnaekce, a APAAP meToga
ynoTpeb/baBa KOMMMEKC asiKasiHa (hocaTasa-aHTUa/IKaslHa
gocgarasa.

m ABC (avidin-biotin complex ) meTog -To je MeTog Koju YK/byuyje
nojayaBare, aMNANPUKaLnjy curHana Kpos Tpu csoja.
AIMyHOKOMIM/1EKC Ce cacToju of NpuMapHoOr aHTuUTeNa, CeKyHaapHor

aHTUTENa 06eneXxeHor 6UOTUHOM Y aBUANHa KOHYroBaHOr Ca
NMNepPoKCnNaasoMm.

L SAB wmetog - o6enexeHa cTpnTaBUAnH-6MOTUH TeXHMKA

(Labeled Streptavidin-Biotin) je BapujaHTa ABC, a Takohe KopucTu
CeKyH/apHO aHTUTE/I0 Be3aHO 3a OBMOTUH KOje rnoeesyje NnpumMapHo
aHTNTENO ca CTPenTaBUaMNH-Nepokcmnaasa/ankanHa ocgarasa
KOHbYraToM.




Ob6enexXkeHa CTPATaBUANH-OMOTUH TEXHUKA —

LSAB meTon

TPEITTABUANH-BUOTHH
x EH3UM KOMITAEKC

CEKVHAAPHO AT
CA BMIOTMHOM

MIPUMAPHO AT éJ W\
A A TKUBHU AHTUTEH




BAMpEKTHA TEXHUKA AAHIAHOT IIOAUMEPA
(EnVision™).

OBa TeXHUKAa KOPUCTU

HEKOIbYTOBAHO IIPUMAPHO

AHTUTEAO U CEKYHAAPHO aHTUTEAO
KOIbYTOBAHO Ca EH3UMOM U OKCHAA32
AQHYAHUM IIOAUMEPOM (AEXTPaH).

Aanar AekcTpaHa Besyje oko 70
MOA€eKyAa eHsnma u 10 moaexyaa
AHTHTEAA.

lcroBpeMEHO Be3UBAKEC U AHTHU-
MUIITJAX U aHTH-3E€9HJUX CEKYHA.
aHTHUTEA2 OMOryhaBa ymoTpeoy
HICTOT pEearcHca U ca
MOHOKAOHCKHUM ¢ Ca IIOAUKAOH.
AHTUTEAUMA.

MeToA je Op3, Aak U IIOy3AQH 32

PaA, Y3 BUCOKY OCETAHBOCT, TAKO

Aa cTHYe CBe Behy ImomyAapHOCT 1

rmotuckyje LSAB TexHuke. AHTHICH

! ' l E ACKCTpPaH ITOAUMEP
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NMYHOXNCTOXEMNICKIN METO/

IMyHOXHCTOXEMH|CKE TEXHUKE HACTAB/ADAJY €A AC
pa3BHja]y, BBUXOBE AITAUKAIIU]C  IIATOAOTU|U U
HAYYHUM UCTPAKUBAkBIMA Cy CBE BPEAHUJC.

Metoae ammanduKamnuje cy AOIIPHHEAE Ad CE
PYTUHCKH UACHTH(MHUKY]Y IPOTEUHH 32 KOje CE
BEPOBAAO Ad Cy U3IYOMSEHH Y IIporecnma PUKCAITH]

Kako TexHOAOIH|a HAIIpEAY]€, HOBU MapPKEPU TKHBA CE
I10]aB /oY)y Kao opyhe Koje mcTpakuBadmMa OAAKIIIaBa
HOBa OTKpHha.

Trume je oAaKITaHO PasyMEBaAEkE OHOAOTH|E U
ITATOTEHE3€ OPOJHUX OOAECTH.




BUIIECTPYKO (MyATHIIAO) MIXX Oojeme

(m2ulti-starning immunobistochemistry -MST).

Ca pasBojem XX ykKasana ce notpeba 3a nNpeLmn3Hnjom
BepuakaLjom TauHe nokanusaunje Al y henmju (jeapo, membpaHa,
LinTonaasma).

Buwiectpyko XX 60jere je TeXHUKa Koja omoryhasa Bu3yenusaimnjy
Beher 6poja meta (AHTUreHa) Ha UCTOM npenapary 1 nosehasa
MH(OPMaTUBHOCT.

BennKu nomak y UCTPaKmBatby U No6o/bLUaky ANjarHOCTUKE, Y3
CKpaheh-e BpemeHa nabopaTopujcke npoleaype

OmoryheHa je Tonorpafcka aHanusa Taprera, Tj. NPeLmsHo
oApehuBare npucyctesa Al Ha pasnuunutm henunjama, y nctoj henuju
UIn 'y nojeamHnm cyohennjcknm eneMeHTUMa




BULLIeCcTpYyKO (MynTmunnio) XX 6ojeHe
(multi-staining iImmunohistochemistry -M Sl).
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NMYHOXNCTOXEMWNICKIN METO/

s VIXX mMeTof ce 3aCHMBA Ha 9 EnVision
peakUujn aHTUreH-aHTUTENO. W cucrem

[MpmeHoM oarosapajyhumx

MOHOK/IOHCKMX aHTUTeNa,

cneuntunyHnxX 3a ogpeheHe BpcTe aHTU-HER-2
peuenTopay jeapy, unTtonaasmm
UM Ha MeM6paHX HOPMaTHUX
nnn manurHnx henuja, moryha je
BM3yenn3aunja Komnaekca
aHTUTreH-aHTUTeNo, a caMUM TUM
n ogpefhmnsarbe 6poja hennja Koje
Cy eKcrpumMmmnparne TyMOPCKH HER-2
MapKep, Kao N UHTEH3UTET Te nporenH
eKcnpecuje.




NMMYHOXNCTOXEMWICKW METOA

AKO ce CBPCHUCXOAHO HIPUMEHY]€E,

y3 CABPHIECHY TEXHUYKY ITPOLEAYPY U
CTPYYHO TyMaUeH€ PE3YATATA,

BUCOKY IIEHy METOAOAOT'Hj€ IIOHHUIIITABA
BHUIIECTPyKa KOPUCT KOJy AOOUja

IIPBEHCTBEHO IIAIUJEHT.




NMYHOXVNCTOXEMNICK METO/

B [1pob6sieMn y UMYHOXUCTOXEMUJCKUM MeTOdama Cy

6pojHU 1 3aBUCe 0f 1abopaToPUJCKNX TEXHUYapa an
N naTtosiora Koju mopa 6uTK cnocobaH fa pasnnkyje
apTedaKT 04 BasInAHOr pesynrtara v ga byae curypat
na HeraTuBaH pe3ynTaT HMje nocseanLia HeycneLlHe
TEXHUKE.

Penpoaymmuouasoct u Bucok kBasurtetr XX rexnuke
Cy SIine qua nony MOAEPHO] IIATOAOTHjU.




NMYHOXNCTOXEMWNJCK METO/:
OUNTABAHE PE3YJITATA

AHannsa ekcnpecuje HER-2 peuenTopa BpLueHa je y cknagy ca npenopykama UK NEQAS-ICC-a. MNpoueHa
Ce 3aCHMBa Ha ofpehuBaHjy Tpu napameTpa: NpoLeHTy henuja unja membpaHa nokasyje MMyHOPeaKTUBHOCT
(rpaHnyHa BpegHocT je 10%), KOHTUHYNPAHOCTU Tj. AUCKOHTUHYNPAHOCTU U UHTE3UTETY UMYHOPEAKTUBHOT
60jera MembpaHe.Ha 0CHOBY eKcrpecuje 0BOr Mapkepa, KapuuHoMM cy nofesbeHn y ase rpyne: HER-2 - n
HER-2+, npn yemy cy oHu 6e3 (0) n oHM ca cnabom (1+) eKcnpecujomM CBpCTaHM y NpBy rpyny, a OHU ca
KOHTUHYMPaHOM, /1aKO [0 YMepeHOM (2+) 1 MHTe3MBHOM MeMbpaHCKOM ekcripecunjom (3+) y apyry, HER-2+.




Ekcnpecuja HER-2 a) HER-2=0, heninje He nokasyjy memM6paHCKYy UMYHOPEaKTUBHOCT
(IHC, HER-2, x20) 6) HER-2= 2+, oko 10% henuja nokasyje KOHT. 1 LJUCKOHTUHYMPaHO
6ojere MmembpaHe, criabor n ymepeHor nHteHsnteta (IHC, HER-2, x40) B) HER-2= 3+, BuLue
oA 10% henunja nokasyje KOHTUHYMPaHy MeMOPaHCKY MO3UTUBHOCT BUCOKOI MHTEH3UTETA
(IHC, HER-2, x20) 1) CnosbawHa nosntneHa koHTpona IHC peakuymje (IHC,HER-2,x40).




NMYHOXWNCTOXEMWJICKI METOQA:
OUUNTABARE PESYJITATA

= 3a NpoLeHy HyK/eapHe ekcripecuje
KOPUCTM Ce:
npoueHaTt hennja ca
eKCMPUMUPAHIM MapKepoM ce _
knacuduKyije y neT rpyna, a 0=Hewma 0ojetba

0 = Hema 60jerba

NHTEH3UTET B0jerba y Tpu rpyne.
KombrnHoBaHem 361pa oBa ABa
napameTpa ao6ujajy ce KpajHe
BpeaHocTn o 0 o 8. BpeaHocT
CKOopa 2 cMaTpa ce Kao No3UTUBHOCT
TKWNBA TJ. TYMOpa 3a ogpeheHn
Mapkep.

Y 1CTO BpemMe benexeHa je n camo
NPOoLeHTYyasIHa 3aCTyMn/bLEHOCT
MMYHOpeakTUBHINX henuja.

1=>081% 1 = cnab MHTEH3UTeT

2=1-10% 2 = YMEPEH UHTEH3UTET

3 =11-33% 3 = BUCOK MHTEH3UTET

4 = 34-66%

5=67-100%




NMYHOXVNCTOXEMNICK METO/

ITpema musy ucrparkusama u Bpctu AT koja ce
yrnorpeosasajy y UXX, mapkepu mory 6muru:

\/
0‘0

* IIpormocruuku Mmapkepu: 06e36ehyjy urdopmarnujy o
BepOBaTHONU IIpe’KUBLoABAHA

% IIpeAauxkTHUBHHA MapKepu: 06e36ehyjy nadopmanmjy o
BepoBaTHOhu oAroBopa Ha Tepanujy (Herceptin®
Gleevec®, MabThera®, Avastin®, Erbitux®, Tarceva®)

“* ExcnepumeHTaAHu MapKepu: 06e36ehyjy undopmarujy o

MyTAIldjU IPOTO- ¥ AaHTUOHKOI'€HA




MIMYHOXNCTOXEMWJCKIN METO/

® MIMyHOXHCTOXEMU]JCKE METOAE V :
- 15% maToxmcToAOIIKMX AMjarHO3a UMajy
CYLITHHCKY YAOTY,
- 20% cayuajeBa mpeACTaBAbAJy 3HAYAJAH
AOIIPTHOC AWJarHOCTUIIH,
- 15% momarky y morBphuBamy Aujaraose
IIOCTAaB/SEHE HA pyTHHCKH 000jeHIM XE

ImpenapaTruma




NMYHOXVNCTOXEMNICK METO/

= Y oko 10- 20% cny4ajeBa, TYMOPY PasnNYUTOr Mopekna Mory,
MWKPOCKOMCKOM MOP(0N10rMjoMm, Aa nokasyjy BEe/UKWN CTEMEH CIMYHOCTMU,
nocebHO Kafa cy y nuTamy:

- cnabo 1 HeandgepeHToBaHM KapLUMHOMMK, CAPKOMI, XeMaTO/OLLIKA MasiurHa
060/beHa, CUTHONENN|CKM KapuyHOMU, MeflaHOMI

- MeTacTase - CBU TYMOPW UCTe XUCTOreHe3e MMajy MAEHTUYHY C/IUKY
(aileHOKapLUWHOMM),TaKo fla je BennKn 6poj MmoryhHoCcTH npumapHe
nokanusauuje.

- Y PeTKUM C/y4yajeBnuMa, TeLLKO je 0ABOJUTU UH CUTY O MHBA3UBHOT
npoueca.

MocTaB/batbe MAaTOXUCTONOLLKE AnjarHo3e Ha X&E 060jeHnM
npenapaTnMa TK1Ba, y CBUM OBUM C/ly4ajeBUMa HOCU BENUNKY
PU3KK 3a NaLnjeHTa, SIeKape KInHuYape 1 NpBeHCTBEHO 3a
naTosiora, Koju NoTnucyje Hanas Ha OCHOBY Kora ce CrpoBoAW
Na/bE Nevetbe.




NMYHOXVNCTOXEMNICK METO/

m /IXX 3HaTHO nomMaxke y AMjarHoOCTULUN, Y CBMM BMUAOBUMA
XUCTO/IOLLIKE aHa/nN3e:

- onepaTuBHOI Matepujana
eHAO0CKOMCKNX U
MNYHKUNOHUX Broncuja
LmnTonoruje

o0bayKuuja

= Kopuwherem crneunmnIHmUX MOHOK/IOHAIHUX aHTUTeNa,

KOja Cy yCMepeHa Ka naeHTupukaumjn hennja, HUX0BUX
NOBPLUMHCKMX Mapkepa Unn hesmjcknx npoayKata,
omyryheHa je npeumsHa amjarHo3a 6pojHNX, a NPBEHCTBEHO
OHKO/OLLIKMX 000/beHba.




NMYHOXVNCTOXEMNICK METO/

3Ha4ya] MXX'y XUCTONOLUKOJ AMjarHOCTULIK ce

nocebHO 0HOCK Ha UAEHTUMMKALM]Y Y
KaTeropusauujy:

HeaUMepPeHTOBaHUX MaNUrHNX TyMopa,
numdgoma,

neykemuja,

capKoma,

opehnBare nokanusaiuje npuMapHor Tymopa y
C/ny4yajy metactacke 60necTtu,

neTeKuUunjy MoseKkyna Koju mory aa umajy
MPOrHOCTUYKY U NPeanKTUBHY 3Ha4ajHOCT.




NMYHOXVNCTOXEMNICK METO/

B Mapkepu norpeOHHU 3a UACHTUDUKAITA]Y
MAaAUTHHUTETA, Y OBUM CAyYaj€BUMA,
IIPEACTABAAJY AUJATHOCTUUKE CETOBE MAU
ITAaHEAE.

® OHu cy pasAnyuTH U BPCTAa HEOIIXOAHUX
AT, nCKAYUIMBO 3aBUCH OA XHCTOT€HE3E
00OAECTH Tj. TYMOPA KOJU KEAH AA CE€ AOKAXKeE.




I ApjarsoCcTUK; aHeA MapKepa 3a
AanMmdome

4.CD79a
5.1gM

9.Bcl2
10.Cyclin D1
11.Ki-67

12. TdT
13.CD68

16.EMA
17.Bcl-6
18.CD 10




1.CD1la
2.CD2
3.CD3

5.CD5
6.CD7

8.CD10
9.CD11b

10.CD11c

11.CD13
12.CD15
13.CD16
14.CD19
15.CD20
16.CD21
17.CD22
18.CD23
19.CD25
20.CD30
21.CD33
22.CD34
23.CD35
24.CD38

25.CD43
26.CD45 (LCA)
27.CD 45 R0

29.CD57

31.CD75
32.CD79a
33.CD79b
34.CD103
35.CD123
36.CD138
37.CD163
38.CD207
39.BCL 2
40.BCL6
41.BOB1
42.Cyclin D1
43.EBV-LMP1
44 EMA

45.Granzyme B
46.HLA-DR

47 1RFAMUM 1)
48.J chain

49.Ki 67(M1B1)
50.L ysozyme
51.Myeloper oxidase
52.p21(WAF1)
93.p27

94.p53

55.p80(ALK 1)
56.Perforin
57.5-100

58.9m I g heavy
chain

59.9m Iglight chain
60.TCR beta
61.TdT

62.Pan cytokeratin
63.PAX5




II AnjarHOCTUYKH ITAaHEA MapKepa 32
HeAuEPEHTOBAaHE TyMOPE

2.Citokeratin-pan
3.CK LMW
4.CK HMW
5.CK 7

6.CK 20

7.CK 19

8. S-100 protein
9.TTF

11.P63

12.NSE
13.Chromogranin(synaptophysin)
14.CEA




Maauram

Meaaom

Kapouaom

Ammvcpom




IMAA3MOIIUTOM

e
e,

RED
oot al

NMYHO®EHOTHUIT:
Lambda ++, CD 79* +++,
MUM1 +++, CD138+++, CK-,
CD20 + /-, vim-, NSE-,CD3-




Vim - , EMA+, NSE+, chromogranin +,Ki67+++,




III AujarHOCTHYKM ITaHEA MApKepa 32
Me3€HXHMaAHe Tymope(CapKkoMe) u Apyre
AudepeHIIjayje
1.Desmin
2.Actin

5.HMB45
6.Melan-A
7.PSA
8.PSAP

10.Collagen IV




IITsarom: Vim+, S-100 protein +, GFAP+, CK+/-, SMA-, CD 68-, Ki-67 1%




CMMHOBMNOCAPKOM

Vim+,
Ael-3 +
CK 18 +/-

EMA+
CD34 —
Bcl2 +
C-kit




IIporaHocTuyky U IPEAUKTUBHU CET MapKepa y OHKOAOTHUJHU

(Xopmonotepanuja,Herceptin® Gleevec® MabThera® Avastin®)

1.Estrogen receptor
2.Progesteronereceptor
3.c-erbB2 Oncoprotein
4.EGFR1

9.p53

6.c-kit

/VEGF 1

8. Timidilat-sintetaza
10.Androgen receptor
11.CA125

12.CA19-9

13.CA15-3

14.PCNA







vim+++, desmin +, CK HMW++, CK LMW +++, S-100 protein +++, a-SMA ++,
GFAP++, Ki67 8% - A,EI,EHOMI/IOEI'II/ITEI'II/IOM
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MonekynapHa ocHOBa
KapunHoMa

HacTaHaK KapLuMHOMa MMa CYLUTUHCKN
MO/IEKYNapHY OCHOBY
TpaHcopmaLuja HopMasiHe y MaiurHy
henunjy je pesyntart 6poJHUX TEeHETCKMX
antepawmja.

Y LIEHTPY OBOT MpoLieca Cy Tako3BaHe

OHKOreHe MyTaLnje Un KaHLep-
Y3pOKyjyhe MyTaLuje Ha KpUTUYHUM
reHnma, Koju umajy soaehy ynoryy
MOKpeTaky N 0oapXKaBaky
nponndepaunoHor uMknyca,
curHanmsnpajyhu henvjama
NHXNOWULMJY pacTa nnmn nasmeajyhu
henujcky cmpr.

hutation inactivates
LUMOF SUppPressor gene

CELLS PROLIFERATE

Mutation inactivates
DMA repair gene

Muitation of proto-oncogene
creates an oncogene

putation inacthvates
several more
tumor suppressor genes

CANEEI?I




MonekynapHa OCHOBa KapuuHoMa

m 300r IIOCTOjarba BUIIIE XUAAAL PASATIUTHX
KOMOMHAITA|a TEHETCKAX IIPOMEHA U BHIIIECTPYKOT
VKPIILITAIba IIyT€BA ¥ OHKOT€HE3U, HEOIIXOAHO Je
IIPATHTH OAHOC EKCIOPECH]E PASAHIHTHX

TYMOPCKHX MAPKEPA, 2 HUKAKO IIOJEATHAYHY

EKCIIPECH]Y.

Kpajmu i je oapehuBame ekcopecnjckor mpodraa
CBAKOT TyMOpPa, Ca HAAOM A2 he OH yka3zaTi Ha
TEPAIIN|CKH ITH/> Y HHAUBHAYAAHOM TPETMAHY

HH.I_[I/I] cHaTa Ca KapHI/IHOMOM.




MonekynapHa cyoknacudunkaumja
KapLnHomMa A0jKe

B 3aABUX TOAUHA, ITOKA32HO € A2 KAPITUHOMU
AOJKE MOTY OUTH KAACH(PUKOBAHU § 5 OCHOBHUX
I'PyIla HA OCHOBY XHU|EPAPXU]|CKO-IPYIIHE
AHAAHM3€E IbUXOBOT EKCIIPECH|CKOT IIPO(PHAA:

1. rpyma aymmHaAHEX TymMOpa A 1 b
. HER-2+ rpyma

2
3. Tpyma TymMOpa HAAUK-Oa3aAHUM (basal-like)
4

. HOpMaAHAa rpyma (normal breast-like).
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YTunuaj XUCTONOLLKUX N UMYHOXUCT OXEMUJCKUX
napamMmeTapa Ha YKYMNHO Nnpe>kKne/baBame

= AKO Ce KapuMHOMU [0jKe rpynuLLy npema
ER /HER-2 heHOTUNY OHAA je 3aCTYM/bEHOCT
cnepeha:HajeuLe, 61,2% je ER+ /HER-2- pivabiiil R A
ER+ /HER-2+ heHoTUN MMa 9,0%, 13,4% je
ER-/HER-2 -, a 16,4% Tymopa je ER -/HER-

2+ ER+ / HER2 -

Hajaoy>ke npexkrerbaBatbe MMajy nauujeHTr
ca ER+/HER-2- Tymopuma, a Hajkpahe XX1Be |[er: /neres
oHe ca ER -/HER-2+ heHOTUNOM; KOZ
nauujeHTKnba ca ER+/HER-2-
KapuuHomuma, NI n3Hocn 74%, 00K je OHO
3HAaTHO Matbe KOof naumjeHTKnba ca ER-
/HER-2- n ER -/HER-2 + peHOTUNOM ( 58% [Er-/ HERS:
n 54%). 360r manor 6poja cny4vajesa, Huje
MOI 0 [a Ce U3padyHa MpeXxuB/baBake 3a
ER + / HER-2+ rpyny naumjeHara.

ER-/ HER2 -




METACTATCKUM TYMOPU
HEITO3HATE IIPVM. AOKAAN3AIINUJE

B Mertacrarcku TyMOp je IpBa IPE3eHTAIIH]a
MaAHUTHOT IIporieca v 9ak Ao 10% caydajesa.

BV 2-4% u nopea AeTa/oHUX KAMHUYIKAX
AWJaTHOCTUYKUX IIPOLIEAYPA, HE OTKPHU|E CE
IIPUMapHA AOKAAU3AIIA]A

B V THM CAy4Ya]€BUMA, OA KPYIIH|JAAHOT
TEPAIIN|CKOT 3HAYaja |€ OApehnBambe
MMYHOXHCTOXEMH]CKOT IIPOPHUAL METACTA3E U
ITATOXUCTOAOIIIKO Ae(PUHHCAIbE MOIyhe
IIPUMAPHE AOKAAU3ZAIIH]C




IHMTOKEPATHUHI

HajBa}KHI/IjI/I " HajBHLHe IIPOYYaBAHI AI/IjaFHOCTI/I‘IKI/I
MapKepH y oApebHBa}by IIPUMaPHE AOKAAU3AIIH]
METACTATCKOT TyMOPa

Hajzmauajuumje mecro 3aysuma CK7/CK20 mpodmua.

CK7 ce HOpMaAHO eKCIpUIMUPA Y EIUTEAY AOjKE, ITAYha,
Me30TeA2, MOKpahHO] OemunIy, }KeHCKOT TEHUTAAHOT
TPAKTa, OTPAHUYEHO Y EIUTEAY KEAVAATHE U
WHTECTUHAAHE MYKO3€

CK20 ce HOpMAaAHO EKCIIPUMHUpPA § EUTEAY YPOTEAQ U
YUTABOT FACTPOUHTECTUHAAHOT TPAKTA




MeTtacra3ze aA€HOKapIIMHOMA KOAOHA

U JaJHUKA

CEA [CA

Adenocarcinoma
colonis

Adenocarcinoma
ovarii




Meracra3e kaprimHOMa IIPOCTATE,
MOKpahHe Oemmke u pekryma

CK7

CK 20

PSA

PSAP

CEA

Kaponuaoma
IIPOCTATE

Kapouaom

M. bermuke

Kapruaom
pPEKTyMa




[ Tpumaprn Tymop

CK opodna

Bladder, transitional cell carcinoma
Bladder, adenocarcinoma

Breast, infiltrating carcinoma
Colon, adenocarcinoma

Oesophagus, squamous cell carcinoma
Head and neck, squamous cell carcinoma
Kidney, renal cell carcinoma

Liver, hepatocellular carcinoma

Liver, cholagiocarcinoma

Lung, squamous cell carcinoma
Lung, adenocarcinoma

Lung small cell carcinoma
Mesothelioma

Ovary, serous adenocarcinoma
Pancreas, adenocarcinoma

Prostate, adenocarcinoma

Skin, Metkel cell tumour

Stomach, adenocarcinoma

Uterus, adenocarcinoma

Uterus cervical squamous cell

CK7+/CK20+
CK7+/CK20+
CK7+/CK20-
CK7-/CK20+
CK7-/CK20-
CK7-/CK20-
CK7-/CK20-
CK7-/CK20-
CK7+/CK20-
CK7-/CK20-
CK7+/CK20-
CK7-/CK20-
CK7+/CK20-
CK7+/CK20-
CK7+/CK20+
CK7-/CK20-
CK7-/CK20+
CK7+/CK20+
CK7+/CK20-
CK7+/CK20-




METACTATCKUM TYMOPU
HEITO3HATE IIPVM. AOKAAMN3AIIUJE

m Hexkaa je EMYHOXHCTOXEMHU|CKA AHAAI3A OA
BEAWKE IIOMONN M IpHMapHa AOKAAW3AITH]a CE
oApehyje jeAHOCTaBHO 1 IPEU3HO




m Meracrasa

ER+ u PR+
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Meracra3za ER-,PR- m HER-2+

eTpH
4 K %

=,




Mebyrtum, y Behem O0pojy caydajeBa
3aBpHIHA AMJarHO3Aa j€ CAMO OPJEHTAIIMOHA,

nako y UXX anaansy Oyae ykmydeHa

ImaAeTa, HeKaA oA npeko 20 aprureaal!!




m XBAAA HA ITAXKIHUN!
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