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Peslome

BentbumTe Ha TONAMHHUA cTpec — Hsp, ca ¢ ocHOBHa QYHKLMA Aa NPOMEHAT CTPYKTypaTa v B3anMo-
ZencteueTo mexgy apyru 6entbun. AlphaB-crystallin n Hsp27 ca cBpbxekcnpecrpaHy npu peguua
TYMOPW NPV YOBeKa 1 ca CBbp3aHu c nponudepaunaTa, andepeHumnaumaTa, MHBa3nATa, MeTacTasnpa-
HeTO, KfleTbyHaTa CMbPT 1 pPa3no3HaBaHETO OT MMyHHaTa cucTema. LienTa Ha HacToAweTo n3cneaBaHe
e [la ce Npoyuun eKcrnpecusaTa Ha cTpecoBuTte npoTtenHu alphaB-crystallin n Hsp27 npu manurHenu
enuTenHn 6enofpobHN TyMOPW, KaTo Ce Hamnpasu ONUT fa Ce M3ACHUW y4yacTeTo M B KaHLieporeHe-
3aTa.

M3cnegBaHeTo Bkntoum 105 naymeHTa (72 mbxe 1 33 xeHun; cpefHa Bb3pacTt 56.7+12.3 1), npeTbp-
nenun onepaTMBHO NleYeHre 3a MbPBUYHN 6enoapobHN KapumHoMU — 35 KapumHougHu Tymopa (KT),
20 gpebHokneTbyHN 6enoapobHn KapurHomu (JKBK), 10 eapokneTbYHy HEBPOEHAOKPVHHY KapLm-
Homu (EKHEK), 20 apeHokapumHomu (AK), 20 nnockokneTbyHu KapunHomu (MK). M3nonssaHn metoau:
KIIMHVKO-NATONOMMYHM — XUCTOMNOMMYEH BUJ Ha TyMopa, T-ctatyc, N-ctatyc, pTNM-cTaguii Ha 6onect-
Ta; UMYHOXCTOXMMUYHY — ekcnpecua Ha alphaB-crystallin u Hsp27; n ctatuctnyeckn 3a o6paboTka
Ha nonyyeHata Hdopmauus.

Hsp27 ce ekcnpecupa LMTOMMAa3MEHO NPW NOYTU BCUMYKU U3CneaBaHn 6enoapobHu KapuuHoMU
(97%), KoeTo NoKa3Ba, Ye To31 6eNTbK Urpae OCHOBHA POJisA B KaHLieporeHesata M. [Mo-BaXkHa B CJly-
yas ce OKa3Ba fiApeHaTa My eKCMpecKs, KOATO NMOKa3Ba PasinyHU HYBa NpW PasinyHUTe 6en1oapobHM
KapumHoMU — Han-n3pa3seHa npu EKHEK, OKBK, MK 1 AK (p<0.001). Hsp27 e noTeHUManHa MuLLeHa 3a
TapreTHa Tepanus npu 6enogpobHUTe KapLUHOMN.

AlphaB-crystallin ce ekcnpecupa agpeHo npu 99% OT TymopuTe, a UutonnasmeHo — npu 23%. Ha-
6nofaBat ce CTaTUCTUYECKM 3HAUUMUN KOpenaLmy Mexay HMBaTa Ha KONmMyecTBeHa AfpeHa ekcnpe-
cna Ha alphaB-crystallin u HannureTo Ha meTacTtasu B nuMoHU Bb3K (p<0.001), ctagma (p=0.02), n
roniemmHaTta Ha TymopuTe (p=0.04). Mexay HMBaTa Ha LMTOMMa3MeHa eKCnpecrsa Ha MapKepa 1 cTa-
VA CbLLO MMa CTaTUCTUYECKa 3aBMCMMOCT — NMO3UTUBHUTE TYMOPK Ca MO-YeCTO B NO-PaHeH CTafui,
[OKaTo HeraTMBHMTE HapacTBaT C MOKayBaHe Ha cTagua (p<0.001). Te3n pesyntaTy BOAAT 4O 3aKItO-
UeHVie 3a OCHOBHaTa POJiA Ha HUCKOMONEKYNHNTE 6eNTbLUM Ha TOMIMHHUA CTPEC B KaHLieporeHesaTta
Ha 6enofpobHUTe KapLUHOMW.

KnouoBu gymm: 6enTbUm Ha TOMNMHHKA CTPec, 6enoapobeH kapurHom, Hsp27, alphaB-crystallin,
NMYHOXNCTOXMMUA.
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Abstract

Main function of heat shock proteins (Hsp) is to change the structure and interactions between
other proteins. Overexpression of alphaB-crystallin and Hsp27 is found in number of tumors and is
connected with proliferation, differentiation, invasion, metastasis, apoptosis and immune recognition.
The aim of this study is to investigate the expression of stress proteins alphaB-crystallin and Hsp27 in
malignant epithelial tumors, as we attempt to clarify their involvement in carcinogenesis.

Specimens from surgical resections of 105 patients (72 men, 33 women; age 56.7+12.3) who
underwent radical operation for primary lung cancer were investigated — 35 carcinoid tumors, 20 small
cell lung carcinomas (SCLC), 10 large cell neuroendocrine carcinomas (LCNEC), 20 adenocarcinomas
(AC), 20 squamous cell carcinomas (SCC). Methods: clinico-pathological - histological type, T-status,
N-status, pTNM stage; immunohistochemical - expression of alphaB-crystallin and Hsp27; and
statistical.

Cytoplasmic expression of Hsp27 was found in almost every examined lung carcinoma (97%),
pointing out the main role of this protein in their cancerogenesis. Nuclear expression of Hsp27 is
more important with different levels among different lung carcinomas — mostly in LCNEC, SCLC, SCC,
and AC (p<0.001). Hsp27 is a potential target for targeted therapy in lung cancer.

Nuclear expression of alphaB-crystallin is found in 99% of tumors, and cytoplasmic expression —
in 23%. There is a statistically significant correlation between nuclear expression of alphaB-crystallin
and lymph node metastasis (p<0.001), stage (p=0.02), and size of the tumors (p=0.04). There is a
statistically significant correlation between cytoplasmic expression of alphaB-crystallin and stage -
expressing tumors are more often in earlier stage, and negative tumors are more in advanced stage
(p<0.001). We conclude that low weight heat shock proteins play a major role in cancerogenesis of
lung cancer.

Key terms: heat shock proteins, lung cancer, Hsp27, alphaB-crystallin, immunohistochemistry
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BbvBepeHme:

KnuHnyHoTO NpoTuuyaHe Ha 6enogpobHuTe Ty-
Mopu ce obycnaBA OT TeXHUTe XxucTomopdono-
rMYHU 1 GronornyHn ocobeHocTu. NporHosaTta Ha
nauneHTuTe C 6enoppobHN Tymopu ce CBbp3Ba C
onpeaeneHn KIAMHUKO-NMATONIONMYHM  MOKa3saTe-
NN — XUCTOMNOMMYHMA BUA HA TYMOpPa, CTEMEHTa Ha
andepeHumaLna, ronemrHa Ha Tymopa (T-cTaTtyc),
HannuMe Ha MeTacTasy B PErvoHanHU AUMOHM
Bb3n (N-cTtaTtyc) n pTNM-cTaguii Ha 6onectTa (6,
8). MocoyeHuTe nokaszatenn, obaye HeBMHArM ca
JOCTaTb4YHW 32 MbAHOTO U OGEKTMBHO OLIEHABaHE
Ha 6enogpobHMTE TyMOpW, KOETO Hanara rno-3a-
AbN60YEHN NPOoyUYBaHNA Ha UMYHOXUCTOXUMUYHU
N FeHeTUYHM MoKasaTenu, KouTo 6uxa mMornu aa
cnyXaT KaTo MapKepu 3a onpefensaHe Ha 6uono-
rMYHOTO NOBEAEHME Ha Te3mn Tymopu (11).

PaznnuHn ¢daktopu (xmnepTepmuma, XUMOKCUS,
TEXKM MeTann, eTaHos, CBOOOAHW paguKanu, NH-
bEKLUMO3HM areHTU, NpoMsaHa Ha pH, HegocTur Ha
rMIOKO3a M pacTexHu ¢akTopu) BOAAT AO CTpec
Ha knetkute (5). Pe3yntat oT Bb3AeNCTBMETO Ha
cTpeca e fieHaTypauma 1 arperaumsa Ha pasinyHu
KNeTbyYHN NpoTenHu (3), U akTMBMPaHe Ha T.Hap.
cTpecoBu reHun (7). CTpecoBuTe NPOTEUHN CE CUH-
Te3npart B YCJIOBUA Ha KNeTbUeH CTPEeC U ce O3Ha-
yaBaT KaTo Hsp (Heat shock proteins), a reHute
OTrOBOPHM 3a TAXHOTO CUHTE3UPaHe — CTPECOBM
reHn — Hsp. KoHuUeHTpauusaTa Ha NpoTenHUTE —
NPOAYKTU Ha Te3U reHu, ce yBenmnyasa B OTTOBOP
Ha cTpecoBuTe GaKTOPK, KaTo MO TO3M HauMH ce
npeanasBat KNeTKUTe OT paspyLUUTenHuTe epekTm
Ha cTpeca M ce ycKopABa Bb3CTaHOBABAHETO MM
ypes noamnoMaraHe peHaTypauuAaTa Ha YacTUYHO
LeHaTypupaHuTe npotenHm (9).

CemencTBOTO Ha Hsp ce cbcTom oT 6enTbum C
obwaTta GyHKUMA Ha MONEeKynHu ,npeHocuTenn”
(molecular shaperon), T.e. 6enTbuM, CNOCOOHM
[ia MPOMEHAT CTPYKTypaTa U B3aUMOAENCTBUETO
mMexpgy apyrn 6entbum (2). CbliecTByBaT NuTe-
paTypHu AaHHU 3a ponATa Ha AlphaB-crystallin n
Hsp27 B matonoruata Ha paka. Hsp ca cBpbxekc-
npecvpaHn nNpu pefguua Tymopu Mpu YoBeKa U
ca CBbp3aHU C nponudepaunaTa Ha TYMOPHUTE
KneTky, ondepeHumnaumaTa, UHBasnATa, MeTacTa-
3UpaHeTo, KneTbyHaTa CMbPT M pa3no3HaBaHETO
OT MyHHaTa cucTema (2).

Llenta Ha HaweTo M3cnefBaHe e Aa ce npoyyu
eKkcrnpecuATa Ha CTpecoBuUte npoTtenHu alphaB-
crystallin n Hsp27 npu manurHeHn enutenHu Ge-
noapo6HU TyMopu, KaTo ce Hamnpasu ONuT fda ce
U3ACHN yyacCTMeTO UM B KaHLieporeHesarta.
Matepuan n metoau:

OO6eKTBT Ha WMYHOXUCTOXUMUYHOTO W3Cnea-
BaHe BK/oUM o6wo 105 nauveHTa, npeTbpnenm
onepaTyBHO JleyeHre B pas3nimyeH obem, 3a Manu-
rHeHV enuTenHyn 6enogpobHu Tymopw B KnnHm-
KaTa no rpbaHa xupyprusa (KrX) kem CbANBHG ,Cs.
Codua”3a nepuopga ot anpmn 2008r. 1O fAeKeMBpY
2011r. MNayneHTUTe Ca Ha cpefHa Bb3pacT 56.7
12.3 roguHu B AnanasoHa ot 18 go 76 roanuHu (64%
OT naumeHTUTe ca Mmexay 50 n 69 rogunn). Nscnep-
BaHU ca 72 Mmbxe (69%) 1 33 xeHn (31%).

Introduction:

The lung cancer clinical course is determined by
its histological and biological features.

The prognosis in lung cancer patients is associ-
ated by certain clinico-pathological features - his-
tological type, grade, T-status, N-status, and pTNM
stage (6, 8). These features are not always sufficient
for complete and objective assessment of lung
tumors which requires in-depth studies of immu-
nohistochemical and genetic indicators that could
serve as markers for determining the biological be-
havior of these tumors (11).

Various factors (such as hyperthermia, hypoxia,
heavy metals, ethanol, free radicals, infectious
agents, changing in the pH, lack of glucosis, and
growth factors) lead to stress of the cell (5). The
result is denaturation and aggregation of vari-
ous cellular proteins (3) and activation of the so
called stress genes - Hsp (7). Under the conditions
of stress are synthesized the so called heat shock
proteins (Hsp). The concentration of proteins -
products of these genes is increased in response
to stressors, thus protecting the cells from the
damaging effects of stress and accelerating recov-
ery by helping renaturation of partially denatured
proteins (9).

The Hsp family comprises of proteins with com-
mon function as molecular chaperons - proteins
involved in the change of the structure of other
proteins and in the protein-protein interactions
(2). AlphaB-crystallin and Hsp27 have a role in can-
cer. Hsp is overexpressed in different tumors and is
connected with tumor cell proliferation, differen-
tiation, invasion, metastasis, apoptosis, and recog-
nition by the immune system (2).

The aim of our study is to investigate the
expression of stress proteins alphaB-crystallin
and Hsp27 in malignant epithelial tumors,
as we attempt to clarify their involvement in
carcinogenesis.

Material and methods:

105 patients were investigated after they under-
went surgical treatment for primary lung cancer
in the Ward of Thoracic Surgery (WTS), University
Hospital for Pulmonary Diseases “St. Sofia’; from
April 2008 to December 2011. The patients are
with mean age 56.7 £ 12.3 years, ranging from 18
to 76 years (64% - in the range 50-69 years). 72 men
(69%) and 33 women (31%) were investigated.



M3non3BaHu ca HAKONKO OCHOBHM MeTOfa Ha u3-
cnefBaHe: KNUHMKO-NaToNOrMYHN — XUCTONOrMYeH
BMA Ha Tymopa, T-ctatyc, N-ctatyc, pTNM-cTagui
Ha 6onectTa; UMYHOXUCTOXVMUYHN — eKcrpecus
Ha alphaB-crystallin n Hsp27; n ctatnctnyeckm 3a
obpaboTka Ha nonyyeHaTa nHbopmauus.

XMCTONOrMYHMAT B Ha Tymopa e onpefaeneH
CbrfacHO MocneAHaTa, YeTBbpTa Knacudukauma
Ha ManMrHeHUTe enuTeNHN Tymopu Ha 6enva apob
Ha CBeToBHaTa 3apaBHa opraHusaumsa (C30) ot
2004 r. (11). Bcnukm nscnensaHn Tymopu ca Tunu-
3upaHn mopdonornuHo B OtgeneHmeTo no [ato-
mopdonorus kbm CBAJIBE,,Ce. Codua” (Tabn. 1).

Ta6bnuua 1. XWCTONOMMYHA XapaKTepucThka Ha W3-
cnefBaHuTe Criyyau.

XucronornyeH Bnp Ha Tymopa

Methods used: clinico-pathological - histologi-
cal type, T-status, N-status, pTNM stage; immuno-
histochemical - expression of alphaB-crystallin
and Hsp27; and statistical.

The histological type of the tumors was deter-
mined according to the last, 4th classification of
malignant epithelial tumors of the lung of the
World Health Organization (WHO) 2004 (11). All
tested tumors were morphologically studied in the
Department of Pathology, University Hospital for
Pulmonary Diseases "St. Sofia" (Tab. 1).

Tab. 1. Histology.

Histological type m

MnoCKOKNEeTbYeH KapLMHOM 20 Squamous cell cancer 20
AZleHOKapLMHOM 20 Adenocarcinoma 20
TunuYeH 1 atUnNUyeH KapuvHouam 35 Carcinoids 35
[pebHOKNETBYEH KAPLIMHOM 20 Small cell lung cancer 20
EfpokneTbyeH HEBPOEHAOKPMHEH KapLHOM 10 Large cell neuroendocrine cancer 10
06w 6poli 105 Total 105

T-cTaTyC - pa3mepuTe Ha MbPBUYHUA TYMOp Ca
onpegfeneHn B CaHTUMETPW, KaTo ce n3MepBa Hali-
ronemusa jMameTbp Ha TYMOPHMA Bb3eN Ha GUKcu-
paH BbB GopmanvH matepwuan. B 3aBucumoct ot
fBaTa dpaKTopa — roneMmHa Ha Tymopa 1 Hanuume
WK NNMCa Ha MHBA3WA Ha CbCefHN CTPYKTYpU, Ca
onpefeneHn yetnpu T-KaTeropum cropep pesu-
3upaHaTa MexayHapoaHa knacudukauma 3a cTa-
AupaHe Ha 6enoapobHUA KapLMHOM.

N-cTaTyc - cTeneHTa Ha aHraxupaHe Ha peru-
OHanHWTe NMMQHN BB3N € onpepeneHa cnep
onepauya Ypes XMCTONOrMYHO U3CnefiBaHe Ha pe-
3eynpanuTe numdHu Bb3NK. Cnepd onepatmBHaTa
WHTEePBEHUMA e onpefeneH XMpypruyHo-naToso-
rmyeH ctaguii — "pTNM” cTaguin Ha 6onecTTa, Cb-
obpasHo TNM knacudukaumnaTta ot PeBnsnpaHaTa
MeXZyHapo[Ha cMcTema 3a CTagupaHe Ha 6eno-
ApobHusA KapuuHom (10).

MIMYHOXMCTOXMMUYHNTO M3CNefBaHe ce npoBe-
fe ¢ nonumep-6asmpaHaTta BM3yanumsmpatla cucre-
ma EnVision™ FLEX Mini Kit, High pH (Dako, code
Ne K8024).

MpuHUyMN: UmyHOXMCTOXMMMYHATA OLBeTABALLA
TeXHVKa MO3BONABA BU3yaNnM3auMa Ha TbKaHHU 1
KNeTbYHN aHTUreHW. Ta3m TeXHWKa Ce OCHOBaBa
Ha VMyHOPeaKTVBHOCTTa Ha aHTuUTeslaTa U XUMUY-
HVTe CBOMCTBA Ha EH3VMUTE U €H3VMHUTE KOM-
nnekcu, KOUTo pearnpaT c 6esuBeTHU cybcTpar-
XpOMOreHu, N 0bpasyBaT LBeTeH KpaeH MPOAYKT.
MoHacToALeM ce 13M0JI3Ba MHAVPEKTEH METO 3a
BU3yanv3aLuusa, BKOYBaLY [iBe CTbMKKU, KaTo Hal-
00610 eH3MM-MapKNPaHO BTOPUYHO aHTUTANIO pe-
arvipa c aHTUreH-CBbpP3aHOTO MbPBUYHO aHTUTANO.
Han-mopepHVAT meTof e ABYeTanHUAT nonvmep-
6a3upaH EnVision™. Ta3n nonumepHa cuctema
BKJ/IlOUBa AEKCTPAHOB ,CKeNeT’, KbM KOMTO ca npu-
KpeneHy MHOXeCTBO €H3VMHU MONEKYSN, KaKTo 1
BTOPWYHW aHTUTENa C aHTU-MULLA, 1 aHTK-3aellKa
UMYHOT06yNMHOBA cneundUuYHoCT. Ta3n yHUBep-
caJlHa c1cTeMa MOXKe Aia Ce U3MON3Ba 3a JeTeKuus,
Ha KOeTo 1 Aia € TbKaHHO-CBbP3aHO MbPBUYHO aH-
TUTANIO OT 3aeLLKN AN MULLV NMPOW3XOA.

T-status — the size of the primary tumor is de-
fined in centimeters by measuring the largest di-
ameter of the tumor node on formalin fixed ma-
terial. Depending on two factors — tumor size and
presence/absence of invasion of adjacent struc-
tures, four categories were identified according to
the revised international classification for staging
of lung cancer.

N-status - extent of involvement of regional
lymph nodes after surgery was determined by his-
tologic examination of resected lymph nodes. The
pTNM stage is determined according to the TNM
classification of the revised international system
for staging lung cancer (10).

The immunohistochemical staining is performed
with the polymer-based EnVision™ FLEX Mini Kit,
High pH (Dako, code N2 K8024).

Principle: the immunohistochemical staining
technique allows visualization of tissue and
cellular antigens. This technique is based on the
immunoreactivity of antibodies and chemical
properties of enzymes or enzyme complexes,
which react with colorless substrate-chromogens
to form a colored end product. Currently we use
indirect method for visualization, involving two
steps, the enzyme-labeled secondary antibody
reacts with antigen-related primary antibody. The
most modern method is the two-step polymer-
based EnVision™. It includes a dextran “skeleton”
to which are attached multiple enzyme molecules,
and anti-mouse and anti-rabbit secondary
antibodies. This universal system can be used
to detect any rabbit or mouse tissue-associated
primary antibody.
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Mpouepypa: OcHoBHUTe eTanu Ha NpoLegypaTa
BK/IOUBAT — TbKaHHWTe cpe3u (c aebenuHa 4 pm,
BbPXY NONUAN3UHOBO CTHKIIO) ce fenapaduHmpat
B KCWSI0M U pexuapaTipaTt B HM3XoAsAwa peauua
anKkoxonw, cnep KoeTo Ce M3BbpLUBa aHTUFEHHO
Bb3CTaHOBABaHe ¢ anapat PT Link no npotokon
Ha npowusBoguTens (npeABapuTeNHO 3arpsaBaHe
0o 65°C, cnep KoeTo MOKayBaHe Ha TeMnepaTypa-
Ta Jo 95°C, 20 min Ha 95°C, oxnaxpaaHe oo 65°C).
CnefBa NnpomuBaHe € pa3TBoOp Ha Muely bydep n
HakanBaHe Ha pa3TBop OM10KMpall NepoKcrAasHa-
Ta akKTVMBHOCT 3a 5 min, npomrBaHe ¢ MuieLy bydpep
[BYKPATHO, HaKamnBaHe Ha MbPBMYHOTO aHTUTANO
(Tabn. 2) 3a 20 min, NpoMMBaHe ABYKpaTHO, Ha-
KansaHe 1 MHKybaLua Ha cpe3nTe C yHUKaleH eH-
3UMHO-KOHIOTMPaH NoMMep, HOCeLl, MOoneKynuTe
Ha BTOPWYHOTO aHTUTANIO, MPOMMUBAHE TPUKPATHO
¢ Muely 6ydep, HakaneaHe 1 NHKybrpaHe C xpo-
MoreHa-npossuTen — 3,3-AnammnHo6eH3ngMH 3a 8
min. CnefBa npomumBaHe ¢ 6ydep n fgectnnmpaHa
BOAA, KOHTpaoLBeTABaHe C XeMaTOKCWIWH, fe-
XvapaTMpaHe BbB Bb3XOAALWlA peauLa ankoxonu
1 BKIIOUBaHe Ha npenapaTuTe C NOCTaBAHE Ha no-
KPUBHO CTHKIIO.

Ta6bnuua 2. MpunoxeHn aHTUTENa:

Procedure: The main stages of the procedure
include - formalin-fixed, paraffin-embedded
tissue sections (4 um thickness, on polylisine
slides) are deparaffinised in hylene and hydrated
through graded ethanol, followed by heat-
indused epitope retrieval (HIER) with Dako PT
Link by protocol of the producer (pre-heating
temperature 65°C, procedure temperature 95°C,
20 minutes incubation time, cool to temperature
65°C). This procedure is followed by washing
the slides with wash buffer (Tris-buffered saline
solution containing Tween 20), after that 5
minutes incubation with peroxidase-blocking
reagent, wash with wash buffer twice, 20 minutes
incubation with primary antibodies (Tab. 2),
wash buffer 2x, 20 minutes incubation with HRP
detection reagent (dextran backbone to which
a large number of peroxidase (HRP) molecules
and secondary antibody molecules have been
coupled); wash buffer 3x, 8 minutes incubation
with diaminobenzidine (DAB) solution, wash
buffer once, distilled water once, counterstaining
with hematoxylin, dehydration in grading ethanol
and permanent mounting.

S I ) I

p-alphaB-crystallin (hSer 59)-R Sc-22509-R St. Cruz Bio

rabbit polyclonal -

20 MUHYTK

Hsp27

Sc-13132  St. Cruz Bio _mouse monoclonal

F-4 20 MUHYTK

Tab. 2. Primary antibodies:

p-alphaB-crystallin (hSer 59)-R Sc-22509-R  St. Cruz Bio

rabbit polyclonal -

20 minutes

Hsp27

Sc-13132  St. Cruz Bio_mouse monoclonal

F-4 20 minutes

Mpw BCAKa cepma peakumn ca NpunaraHn n He-
raTMBHW KOHTPOAW, NPU KOUTO BMECTO MbPBUYHO
aHTUTANO € W3MOoN3BaH HOPMaseH 3aelkn Wamn
MU cepym. 3nonssaHu 6sxa 1 NO3UTUBHU KOH-
TPONUN — BbTPELUHN U BbHLUHW, CbOTBETHU 3a BCAKO
M3MoN3BaHO aHTUTANO.

p-alphaB-crystallin n Hsp27 ca KoHUeHTpupaHu
aHTUTena, KouTo Npeau ynotpeba ce paspexart. B
cnyyan 6axa nsnonseaHu paspexgarHma 1:300.

OTunTaHeTO Ha MMYHOXUCTOXUMWYHUTE peak-
uumn ce n3ebpwm B OTgeneHneto no Matomopdo-
norus kbm CBAJIBB ,CB.Codua”. M3non3ea ce mu-
Kpockon Ha ¢upmarta Carl Zeiss. KonmyectseHnte
n3MepBaHUA ce N3BbpPLUMXa Ha yBennyeHune x20 3a
06ekTuB, 1 x10 3a oKynAp. 3a NO3UTMBHA peakuma
ce npwe Ta3u, Npu KoATo ce HabnoaaBa YepBeHo-
KadABo ouBeTABaHe Ha onpefeneHy KneTbyHM
yyacTbUW, B 3aBMCUMMOCT OT floKanusaumAta Ha
TbpceHmnA aHTureH (Tabn. 3).

Mpwn p-alphaB-crystallin 6e HabnogaBaHa oCHOB-
HO AApeHa, HO 1 uMTonasmeHa ekcnpecns. OueHn
ce Mo cKana upes n3bpossaHe cpeaHo Ha 500 Kap-
LMHOMHU KNeTKu 3a Bceku npenapat: 0-25%-1-c¢
MabK 6pOI (HUCHK NPOLIEHT) MO3UTUBHU KIETKK;
26-50% - 2; 51-75% - 3; 76-100% - 4 — ¢ ronam
6poi (BUCOK MPOLIEHT) NO3UTUBHU KNneTku. OuBeTa-
BaHeTO Ce onpefenu 1 B 3aBUCUMOCT OT NHTEH3N-
TeTa Kato: 0 — nunca, 1 - cnabo, 2 - ymepeHo mnu 3
— MHTeH3UBHO. HanpaBu ce KonnyecTBeHa oLeHKa
N Ha uMTOnnasmMeHaTta nokKanm3auma Ha aHTUreHa,
nopo6HO Ha AApeHaTa eKCnpecrs Ha aHTUreHa.

Negative controls are applied in each series of
reactions by omitting the primary antibody, and
instead of it we used normal rabbit or mouse
serum. We used also positive controls - internal
and external, for each antibody used. As p-
alphaB-crystallin and Hsp27 are concentrated
antibodies we diluted them before use. In the
case were used dilutions 1:300. The evaluation
of immunohistochemical reactions was done
in the Department of Pathology, University
Hospital for Pulmonary Diseases “St. Sofia” by Prof.
Yanina Slavova. She examined the slides by light
microscopy (Carl Zeiss), magnification x20, x10.
For a positive reaction was considered that where
there is red-brown staining of certain cell sites,
depending on the location of the desired antigen
(Tab. 3).

Expression of p-alphaB-crystallin is observed
mainly in the nucleus but also in the cytoplasm
of the tumor cells. It was evaluated (nuclear and
cytoplasmic) by counting an average number of
500 tumor cells for each section: 0-25% - 1 - a
small number (low rate) of positive cells; 26-50%
- 2; 51-75% - 3; 76-100% - 4 - a large number
(high rate) of positive cells. The staining intensity
was classified as: 0 - no staining; 1 - weak; 2 -
moderate, or 3 — intensive.



Ta6nuua 3. Jlokannsauus Ha n3cnefBaHnTe aHTUreH B KJieTKaTa.

AunTHTEna Xapakrepuctuka Jlokanusayua Ha MMyHoO-
XUCTOXMMUYHATa peaKuua

p-alphaB-crystallin CeMeNncTBO 6enTbLM MHAYLMPAHY OT TOMAIMHHIA CTPEC U UTPaeluy PoisTa Ha Mofle-  AAPeHa/uuTonnasmeHa
(hSer 59)-R KyJIHU NMPEeHOCUTENM, KaTo NOALbPXKaT B Pa3TBOPEHO CbCTOAHME ieHaTypupaHuTe

6entbun. MAPKAPK-2, cy6cTpat Ha p38 MAPK, pocpopunmpa alphaB-crystallin Ha

CepyH 59, C KOETO ro akTUBKPA. AHTUAMNONTOTUYHO AENCTBIE.

Hsp27 BenTbk, NOCTOAHHO eKkcnpecypaH B LyTOMNa3mara, KOWTO Npu CTPec ce oTKpuBa 1 ynTornasmeHa/aapeHa
B AAPOTO. M3nbnHABa poniATa Ha MONeKyNeH LWanepoH (npeHocuTen). AHTManonTo-

TUYHO JeicTBUe.

Tab. 3. Localization.

p-alphaB-crystallin Family of induced by stress proteins, playing a role as molecular chaperons by nuclear/cytoplasmic
(hSer 59)-R maintaining in solution denatured proteins. The p38 MAPK substrate, MAPKAPK-2,

activates alphaB-crystallin by phosphorylation on serine 59. Antiapoptotic protein.
Hsp27 A protein expressed in the cytoplasm, found also in the nucleus upon stress. cytoplasmic/nuclear

Molecular chaperon. Antiapoptotic protein.

Mpn Hsp27 6e HabniopgaBaHa OCHOBHO LUTOM-
nasmeHa, HO u agpeHa ekcnpecuda. OueHun ce no
CKana upes n3bposBaHe cpefHo Ha 500 kapuu-
HOMHW KneTKKM 3a BCekn npenapat: 0-25% -1 - ¢
MaTbK OO (HUCHK MPOLEHT) MO3UTUBHU KIIETKY;
26-50% - 2; 51-75% - 3; 76-100% - 4 — c ronam
6poW (BMCOK NPOLIEHT) NO3UTUBHU KneTkn. OuBe-
TABAHETO Ce onpefena 1 B 3aBUCMMOCT OT MHTEH-
3uTeta Kato: 0 — nunca, 1 - cnabo, 2 - ymepeHo unu
3 - MHTEeH3UBHO. HanpaBu ce npeLeHKa 1 Ha agpe-
HaTa NloKanu3auua Ha aHTUreHa.

MonyyeHute pesynTtaty ce 0bpaboTuxa Cbc CTa-
TUCTUYecKaTa nporpama SPSS v.13.0, Ha onepauu-
oHHa cuctema Windows Vista.

PesynrtaTtu:

lTonemuHa Ha Tymopa, T-ctatyc (Tabnuua 4).

+ KapUMHOVAHM TYMOPU — CpefiHaTa ronemMmmHa
Ha TymopuTe e 2.8+/-1.2 cm, KaTo Bapupa Mexay
0.5 cm n 5.3 cm. Mpwn 24 cnyyas (68.6%) TymopbT
e c paamepu 3 cm n nog 3 cm, B 11 cnyyas (31.4%)
ronemMrHaTa Ha KapumHoma Hagsuwasa 3 cm. [Mpu
KapuvHougHuTe Tymopu npeobnagasat Te3u ¢ T1
n T2 cTatyc (86%).

« JKBK - cpegHata ronemuHa Ha TymopuTe e
5.5 +/- 3.3 cm, kaTo Bapupa mexgy 1.5 cm un 13,5
cm. Mpwn 7 cnyyasa (35%) TymopbT e ¢ pasmepu 3
cm m nog 3 cm, B 6 cnyyad (30%) ronemmHaTa Ha
KapumHoma e mexay 3 n 7 cm, a B 7 cnyyas (35%)
e ¢ ronemviHa Hag 7 cm. MNpwy nauneHTrTe € gpeb-
HOK/eTbUeH KapLurHOM npeobnagasat 1e3m ¢ T3
T4 cTatyc - 9 naumeHTa (45%).

« EKHEK - cpegHaTta ronemnHa Ha TymopuTe e
6.2 +/- 3.4 cm, KaTo Bapupa mexgy 2.5 cm n 14
cm. Mpu 2 cnyyasa (20%) TymopbT e ¢ pa3mepu 3
cm m nog 3 cm, B 5 cnyyaa (50%) ronemmHata Ha
KapumHoma e mexay 3 n 7 cm, a B 3 cnyyas (30%)
Haaxebpna 7 cm. MNpeobnagasat naymeHTUTE C T2
cTatyc - 5 6pos.

« AK — cpefiHaTa ronemuHa Ha TymopuTte e 4.4 +/-
2.1 cm, kaTo Bapupa mexgy 1.3 cm n 8.5 cm. MNpwu
6 cnyyvas (30%) TymopbT e € pa3mepu 3 cm v nog 3
cm, B 11 cnyyas (55%) ronemrHaTa Ha KapuMHoMa
e mexay 3 17 cm, a B 3 cnyyad (15%) e ¢ ronemu-
Ha Hag 7 cm. MNpu naumeHTUTe C afeHOKapLuHO-
My npeobnagasaT Te3u ¢ T2 ctatyc — 11 nauneHTa
(55%).

«[1K - cpegHaTa ronemmHa Ha TymopuTe e 5.1 +/-
2.5 cm, kKaTo Bapupa mexgy 0.8 cm n 13 cm. Npwn 3

Expression of Hsp27 is observed mainly in the
cytoplasm but also in the nucleus of the tumor
cells. It was evaluated (nuclear and cytoplasmic) by
counting an average number of 500 tumor cells for
each section: 0-25% - 1 —a small number (low rate)
of positive cells; 26-50% - 2; 51-75% - 3; 76—-100% -
4 - a large number (high rate) of positive cells. The
staining intensity was classified as: 0 - no staining;
1 — weak; 2 — moderate, or 3 - intensive.

Statistical analyses were performed by using the
SPSS v.13.0, Windows Vista.

Results:

T-status (Tab. 4)

« carcinoids — average size of tumors is 2.8
+1.2 cm, ranging between 0.5 cm and 5.3 cm. In
24 cases (68.6%) tumor size is <3 cm, in 11 cases
(31.4%) >3 cm. In carcinoids those with T1 and T2
status prevail (86%).

+ SCLC - average size of tumors is 5.5 +3.3 cm,
raging between 1.5 cm and 13.5 cm. In 7 cases
(35%) size is <3 cm, in 6 cases (30%) size between
3 and 7 cm, and in 7 cases (35%) size >7 cm. In
patients with SCLC those with T3 and T4 status
prevail (45%).

« LCNEC - average size of tumors is 6.2 +3.4 cm,
raging between 2.5 cm and 14 cm. In 2 cases (20%)
tumor size is <3 cm, in 5 cases (50%) - between 3
and 7 cm, and in 3 cases (30%) >7cm. The patients
with T2 status preveil.

- adenocarcinoma - average size of tumors is 4.4
+2.1 ¢cm, raging between 1.3 cm and 8.5 cm. In 6
cases (30%) tumor size is <3 cm, in 11 cases (55%)
- between 3 and 7 cm, and in 3 cases (15%) >7 cm.
The patients with T2 status preveil (55%).

« SCC - average size of tumors is 5.1 £2.5 cm,
raging between 0.8 cm and 13 cm. In 3 cases (15%)
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cnyyan (15%) TymopnT e ¢ pa3mepu 3 cm v nog 3
cm, B 13 cnyuasn (65%) ronemmnHaTa Ha KapuuHoMa
e mexpay 3 1 7 cm, a B 4 cnyyas (20%) e c ronemu-
Ha Hag 7 cm. lNpu naymeHTUTE C NIIOCKOKIETbYEH
KapumHoMm npeobnagasat Te3u ¢ T2 ctaTyc - 13 na-
LreHTa (65%).

MNpwn cpaBHABaHe Ha pPa3NMYHUTE XMUCTONOTNY-
HV BMJoBe TymMopu Ha 6a3a ronemmHa Ha Tymopa
(noa 3 cm, mexay 3-7 cm 1 Haf 7 cm) ce yCTaHOBM
CTaTUCTUYECKM 3Hauuma pasnuka (Pearson Chi-
Square 28.1, p<0.001).

MetacTtasmu B pervoHanHn amm¢eHmn Bb3nM, N-
cTaTyc.

+ KapuuHougun — B 32 (91.4%) cnyuyas He ce yc-
TaHOBABAT MeTacTa3n B PErnoHanHUTe NUMOPHU
Bb3nU. B octaHanute 3 (8.6%) cnyyan ce goka3sat
MeTacTasn B pervoHasHuTe NMMOHN Bb3AU — 1n-
cunatepanHy MeguacTUHamHM n/unu cybkapuHan-
HU IUMHM Bb3nM (N2).

« IKBK - B 13 (65%) cnyuyada He ce ycTaHOBsBaT
(MHTpaonepaTVBHO M XUCTONOTMYHO) MeTacTasm
B pervioHanHuTe numdHM Bb3NK. B octaHanute 7
(35%) cnyyas ce foka3BaT MeTacTasy B perMoHar-
HUTe NUMPHM Bb3NIM, KaTo camo npu eauH (5%)
6orneH ce Kacae 3a N1 — HannMume Ha meTacTasu B
nepnBbpPOHXMANTHN UM B XWUITYCHW UNCUnaTepanHm
numoHn BB3NW. Mpn 6 (30%) NaumeHTU ce Kacae
3a N2 - Hannure Ha meTacTasu B uncunaTepanHu
MeAMaCTUHaNHN U CyOKapyHaNHU TMMOHU Bb3NN.

« EKHEK - B 8 (80%) cnyuyan He ce ycTaHOBsBaT
(MHTpaonepaTVBHO M XUCTONOMMYHO) MeTacTasm
B pervioHanHuTe nuMdHM Bb3NK. B octaHanute 2
(20%) cnyyvas ce foka3BaT MeTacTasy B perMoHarn-
HVTe NMMHY Bb3NK, Kacae ce 3a 1 cnyyan ¢ N1 m
1 cnyuan ¢ N2.

« AK — B 10 (50%) cnyyaa He ce ycTaHOBsBaT
(MIHTpaonepaTVBHO M XUCTONOTMYHO) MeTacTasm
B pervoHanHuTe numdHu Bb3nn. B octaHanute 10
(50%) cnyyvas ce foka3BaT MeTacTasy B perMoHars-
HUTe NUMPHM Bb3NIM, KaTo camo npu eauH (5%)
6orneH ce Kacae 3a N1 — HannMume Ha meTacTasu B
neprbpPOHXMANTHN UM B XUITYCHW UNCUnaTepanHm
numoHn B3NN, Mpn 9 (45%) NauymeHTH ce Kacae
3a N2 - Hannure Ha meTacTasu B uncunaTepanHu
MeAMaCTUHaNHN U CyOKapyHaNHU TMMOHU Bb3NN.

tumor size is <3 cm, in 13 cases (65%) between 3
and 7 cm, and in 4 cases (20%) >7 cm. The patients
with T2 status preveil (65%).

There is a statistically significant difference
in tumor size between different lung cancer
histological types (Pearson Chi-Square 28.1,
p<0.001).

N-status

« carcinoids - in 32 (91.4%) cases no histological
evidence of metastasis in regional lymph nodes is
found. In the remaining 3 (8.6%) cases there is a
histological evidence of lymph node metastasis
- in ipsilateral mediastinal or/and in subcarinal
lymph nodes (N2).

« SCLC - in 13 (65%) cases no histological
evidence of metastasis in regional lymph nodes
is found. In the remaining 7 (35%) cases there is
metastasis in regional lymph nodes - in one (5%)
case with N1 — metastasis in ipsilateral hilar lymph
nodes; and in 6 (30%) cases with N2 —in ipsilateral
mediastinal or/and in subcarinal lymph nodes.

« LCNEC - in 8 (80%) cases no histological
evidence of metastasis in regional lymph nodes
is found. In the remaining 2 (20%) cases there is
metastasis in regional lymph nodes - 1 case with
N1 and 1 case with N2.

« adenocarcinoma - in 10 (50%) cases no
histological evidence of metastasis in regional
lymph nodes is found. In the remaining 10 (50%)
cases there is metastasis in regional lymph nodes
-1 case with N1 (5%) and 9 cases (45%) with N2.

Ta6nuua 4. Pasnpepenexvie Ha n3cniegBaHuTe nauveHTr c 6enoppo6- Tab. 4. Distribution of studied patients with different histological
H¥ Tymopwm no T-ctatyc, N-ctatyc, pTNM-cTaguii, 6poi cnydyan, npo- types of lung cancer by T-status, N-status, pTNM-stage, number,

LieHT.

percent.

Kapuu-
HoMAaM
14 4 2 4 1 25

Carci- | scic |Lenec | Ade | scc | Total
noids noc.
T N 14 4 2 3 1 2

T T1 Bpon T status
craryc % 40,0% 20,0% 20,0% 20,0% 50% 23,8% % 40,0% 20,0% 20,0% 20,0% 5,0% 23,8%
T2 Bpon 16 7 5 11 13 52 T2 N 16 7 5 11 13 52
% 45,7% 350% 50,0% 550% 650% 49,5% % 45,7% 350% 50,0% 550% 650% 49,5%
T3+T4 Bpon 5 9 3 5 6 28 T3+T4 N 5 9 3 5 6 28
% 143% 450% 30,0% 250% 30,0% 26,7% % 143% 450% 30,0% 250% 30,0% 26,7%
N NO Bpoit 32 13 8 10 10 73 N status NO N 32 13 8 10 10 73
cTaTyc % 914% 650% 80,0% 50,0% 50,0% 69,5% % 91,4% 650% 80,0% 50,0% 50,0% 69,5%
N1 Bpon 0 1 1 1 0 3 N1 N 0 1 1 1 0 3
% ,0% 50% 100% 50% 0% 29% % ,0% 50% 100% 50% ,0% 29%
N2 Bpon 3 6 1 9 10 29 N2 N 3 6 1 9 10 29
% 86% 30,0% 10,0% 450% 50,0% 27,6% % 86%  300% 10,0% 450% 50,0% 27,6%
pTNM | crapuii Bpoii 25 7 4 8 8 52 pTNM | stage N 25 7 4 8 8 52
crapnin % 714% 350% 40,0% 40,0% 40,0% 49,5% stage % 714% 350% 40,0% 40,0% 40,0% 49,5%
Il craguin Bpoit 7 4 5 2 1 19 Il stage N 7 4 5 2 1 19
% 20,0% 20,0% 50,0% 10,0% 5,0% 18,1% % 20,0% 20,0% 50,0% 10,0% 50% 18,1%
HI+IV craguin ~ Bpoin 3 9 1 10 11 34 1II+1V stage N 3 9 1 10 11 34
% 8,6% 45,0% 10,0% 50,0% 55,0% 32,4% % 8,6% 45,0% 10,0% 50,0% 550% 32,4%
06u0 Bpoi 35 20 10 20 20 105 Total N 35 20 10 20 20 105




« MK - B 10 (50%) cnyuyas He ce ycTaHOBABaT
(UHTpaonepaTVBHO M XUCTONOIMMYHO) MeTacTasu
B pervoHanHuTe numdHu Bb3nn. B octaHanute 10
(50%) cnyuas ce foKa3BaT MeTacTa3u B Uncunare-
panHN MefnacTUHaNHK 1 cybKapuvHanHu NUMQpHN
Bb3nn (N2).

Mpun cpaBHABaHe Ha Pa3INYHUTE XMCTONOTMY-
HY BMAOBe Tymopu Ha 6a3a N cTaTyc ce ycTaHOBM
CTaTUCTMYECKN 3Haumma pasnmka (Pearson Chi-
Square 20.4; p=0.009).

PTNM - craguin

+ KapuuHomau — oT MpoyyYeHuTe cslyyau npeod-
napasat Te3u ¢ |-Bu ctaguii — 25 cnyyas (71%), BbB
ll-pn ctagun — 7 6051 (20.0%), B IIIA - 3 naumneHTn
(8.6%).

« JKBK - oT npoyyeHuTe cnyyan npeobnagasat
Te3n c llIA ctapuin — 8 cnyvas (40%). O6wo B I-8m
pTNM-cTaguii ca 7 6onHu, BbB ll-pu ctaguii — 4 60-
nHK, B IIIA - 8 naunenTn n 8 IV — 1 nayuneHT.

« EKHEK - oT npoyyeHuTe cniyyam npeobnagasat
Te3u ¢ ll-pu ctaguii — 5 cnyvas (50%). O6wo B |-Bu
pTNM-cTaguii ca 4 6onHu, BbB ll-pu ctaguii — 5 60-
NnHK, B IlIB — 1 naymeHT.

« AK - OT npoyuyeHuTte cnyyau npeobnafasat
Te3u c lll-tn ctaguii — 10 cnyvas (52.6%). O6wo B
I-8u pTNM-cTaguii ca 8 6onHu, BbB lI-py cTaguin — 2
60nHu, B lll-T — 10 naymeHTa.

« MK - oT npoyueHute cnyyan npeobnagasat
Te3u ¢ lll-tm ctaguin - 11 cnyyvan (55%). O6wo B I-81
pTNM-cTaguii ca 8 6onHu, BbB ll-pu ctaguii — 1 60-
neH, B lll-T = 11 naumeHTa.

Mpu cpaBHABaHE Ha PA3NINYHUTE XUCTONOTUYHN
BMgoBe Tymopu Ha 6a3a pTNM cTaguii ce yctaHo-
B CTaTUCTMYECKN 3HauMma pasnuka (Pearson Chi-
Square 53.6; p<0.001).

Ta6nuua 5. PasnpegeneHue Ha n3cnenBaHUTe nayneHTy ¢ 6enoapob-
HW Tymopwu (rpyna u3cnefBaHa camo C UMYHOXMCTOXMMMA) Cropes
WHTEH3MTET Ha oLBeTsABaHe C Hsp27, n cnopen MPOLEHT OLBETEHV

+SCC-in 10 (50%) cases no histological evidence
of metastasis in regional lymph nodes is found.
In the remaining 10 (50%) there is metastasis in
regional lymph nodes (N2).

There is a statistically significant difference in N
status between different lung cancer histological
types (Pearson Chi-Square 20.4; p=0.009).

pTNM stage
« carcinoids - in | stage - 25 cases (71%), in |l
stage - 7 cases (20.0%), in IlIA - 3 (8.6%).

« SCLC - patients with IlIA stage preveil — 8 cases
(40%). In | stage are 7 cases, in Il -4, in llIA -8 and
inlV -1 case.

« LCNEC - patients with Il stage preveil - 5 cases
(50%). In | stage are 4 cases, in Il stage - 5, in llIB
-1.

-adenocarcinoma - patients with lll stage preveil
— 10 cases (52.6%). In | stage are 8 cases, in Il - 2, in
lr-1o0.

« SCC - patients with Il stage preveil - 11 cases
(55%). In | stage are 8 cases, inll—1,inlll - 11.

There is a statistically significant difference
in pTNM stage between different lung cancer
histological types (Pearson Chi-Square 53.6;
p<0.001).

KNEeTKM — LUTOMMA3MEHO 1 CbOTBETHO AAPEHO ¢ Hsp27, 6poi ciyyau,

NPOLEHT.
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Tab. 5. Distribution of studied patients with different histological
types of lung cancer by intensity of Hsp27 staining, and percent
stained cells with Hsp27, number cases, percent.

Histology

Kapuu-
Houpaw
1 1 0 0 0 2

Carci- | scic |Lenec | Ade | scc | Total
noids noc.
[ 1 0 0 0 2

Hsp27 6e3 oyBetABaHe  Bpoin Hsp27 no staining N
WHTEH3UTET % 2,9% 5,0% ,0% ,0% 0%  1,9% intensity % 2,9% 5,0% ,0% ,0% 0% 1,9%
cnabo Bpoit 11 7 1 3 2 24 weak N 11 7 1 3 2 24
% 314% 350% 10,0% 150% 10,0% 22,9% % 314% 350% 100% 150% 10,0% 22,9%
ymMepeHo Bpoin 15 8 6 9 10 48 moderate N 15 8 6 9 10 48
% 42,9% 40,0% 60,0% 450% 50,0% 45,7% % 429% 40,0% 60,0% 450% 50,0% 457%
VHTEH3VBHO Bpoit 8 4 3 8 8 31 N 8 4 3 8 8 31
% 229% 20,0% 30,0% 40,0% 40,0% 29,5% % 229% 20,0% 30,0% 40,0% 40,0% 29,5%
Hsp27 un- HeraTuBHO Bpoit 1 1 0 0 0 2 Hsp27 no g N 1 1 0 0 0 2
T % 2,9% 5,0% 0% 0% 0% 19% cytoplasmi % 2,9% 5,0% ,0% 0% 0%  1,9%
KONMn4ecTBo nop 25% Bpoit 1 8 1 0 0 10 ining <25% N 1 8 1 0 0 10
NHTE| % 29% 40,0% 100% 0% 0% 95% % 29% 40,0% 100% 0% 0% 95%
26-50% Bpoit 1 3 1 1 1 7 26-50% N 1 3 1 1 1 7
% 29% 150% 10,0% 50% 50% 6,7% % 29% 150% 100% 50% 50% 6,7%
51-75% Bpoit 2 2 3 3 2 12 51-75% N 2 2 3 3 2 12
% 57% 10,0% 30,0% 150% 10,0% 11,4% % 57% 10,0% 30,0% 150% 10,0% 11,4%
Hapg 75% Bpoi 30 6 5 16 17 74 >75% N 30 6 5 16 17 74
% 857% 30,0% 50,0% 80,0% 850% 70,5% % 857% 30,0% 50,0% 80,0% 85,0% 70,5%
Hsp27 HeraTueHo Bpoin 25 10 0 13 10 58 Hsp27 no staining N 25 10 0 13 10 58
AppeHo % 714% 500% ,0% 650% 50,0% 552% nuclear % 714% 50,0% 0% 650% 50,0% 552%
KONIMYeCcTBO nop 25% Bpoit 10 10 10 4 10 44 ining <25% N 10 10 10 4 10 44
NHTep % 286% 50,0% 100,0% 20,0% 50,0% 41,9% % 28,6% 50,0% 100,0% 20,0% 50,0% 41,9%
26-50% Bpoit 0 0 0 3 0 3 26-50% N 0 0 0 3 0 3
% 0% ,0% 0% 150% 0%  2,9% % 0% 0% 0% 150% 0%  2,9%
51-75% Bpoii 0 0 0 0 0 0 51-75% N 0 0 0 0 0 0

%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

n
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Qurypa 1. JpebHOKNETbYEH KapLYHOM C
BapupaLl MHTEH3UTET Ha LIMTOMJIa3MeHa eKc-
npecusi Ha Hsp27 (oT cnaba fo VHTEeH3MBHA)
B 100% ot KneTkute, x40, x2.5.

Fig. 1. SCLC with varying intensity of
cytoplasmic expression of Hsp27 (from weak
to intensive) in 100% of the cells, x40, x2.5.

Hsp27 (Ta6n. 5):

B 103 (97%) ot m3cnegsaHute 105 Tymopa ce
YCTaHOBM HaauumMe Ha LMTOMsa3MeHa ekcnpecus
B TYMOPHUTE KNeTKn Ha mapkepa Hsp27. B 70.5%
OT cnyyauTe, noseye ot 75% OT TYMOPHUTE KNeTKn
eKkcnpecupat uyuTonnasMeHo Mapkepa. Habniopa-
BaHO 6e 1 CbyeTaHMe Ha LUTOMIa3MeHaTa eKnpe-
CuA c agpeHa Takasa B 47 (45.6% OT TymopuTe C Lu-
TOMMa3MeHa eKCnpecus) oT U3CNeaBaHNTE TYMOPY,
KaTo B 44 OT Te3u csiyyan 6e oLBeTeHO ALPOTO Ha
no-manko ot 25% oT TymopHuTe KneTku. B 31 cny-
yas (29.5%) unTONNa3MeHOTO OLIBETABAHE € CUITHO
WHTEH3VBHO, a yMepeHO - B 48 (45.7%) cnyuvas.

B rpynata Ha KapumHougHuTe Tymopwu B 34 ciy-
yas (97.1%) ce ycTaHOBW pa3nnyHa Mo CTeneH eKc-
npecusa Ha Mapkepa OT TYMOPHUTE KNeTKK, KaTo B
Han-mHoro cnydaun — 30 (85.7%) - ro ekcnpecupar
noseuye ot 75% ot kneTkuTe. 1o OTHOLIEHNE Ha UH-
TeH3MTeTa Ha eKkcnpecnaTa Ha MapKepa Han-4ecTo
e cnaba ekcnpecua — 11 Tymopa (31.4%) nunm cbc
cpepHa — 15 (42.9%). Mo oTHOLWeHWE Ha AfPeHa eKC-
npecus TakaBa 6e HabnogaBaHa camo B 10 (28.6%)
OT CnyyauTe, B No-mMaJiko OT 25% OT KieTkuTe.

B rpynata Ha [IKBK (®ur. 1) o1 20 Tymopa B 19 cny-
uas (95%) ce HabnogaBa ekcnpecys NPeauMHo B
no-manko ot 50% oT TymopHuTe KneTkn — B 11 cny-
yad (55%), a B 6 cnyyan (30%) ce ouBeTABaT NoBeve
oT 75% oT TyMopHUTe KneTku. HabnogasaH Gewe
Hali-yecTo cnab unu ymepeH UHTEH3UTET Ha LUTon-
Jla3MeHo oLBeTsiBaHe (CbOoTBeTHO B 35% 1 40% oT
OKBK). Mo oTHOLWEHME Ha ARPEHOTO OLBETABAHE,
TakoBO Oe HabntogasaHo B 10 (50%) oT cyvanTe u
TO B MO-Masko OT 25% OT TYMOPHUTE KIIETKN.

B rpynata Ha EKHEK (Qur. 2) Bcruku n3cnegBaHm
Tymopw — 10 6pos (100%) — nokasaxa Lutonsasme-
Ha eKcrpecua 3a MapKepa, KaTo ekcrnpecus ce Ha-
6ntofaBa NpeanMHO B noeyve oT 50% OT KneTkute
-8 cnyuasn (80%). MIHTeH3WTeTa Ha oLBETABaHETO be
NPefUMHO YMePEeHO WM MHTEH3MBHO (CbOTBETHO
60% 1 30%). Mo oTHOLWEeHVe Ha AAPEHO OLBETABA-
He — BCUYKM TYMOPY Maxa 1 AflpeHa ekcnpecus Ha
MapKepa B Mo-MaJsiko oT 25% OT TYMOPHUTE KNeTKN.

B rpynata Ha apgeHoKapuMHOMUTE BCUYKW W3-
cnepgaHu Tymopu — 20 6posa (100%) — nokasaxa
uutonsaasmMeHa ekcnpecusa 1 1o NpegrvMHo B NnoBe-

Ha) B 100% oT KneTkuTe, x40, X2.5.

Ourypa 2. EgpokneTbyeH HeBPOEHOOKPU-
HEH KapuMHOM C Bapupaly WHTEH3WUTeT Ha
ekcnpecus Ha Hsp27 (oT cnaba 10 MHTEH3UB-

Fig. 2. LCNEC with varying intensity of
cytoplasmic expression of Hsp27 (from weak
to intensive) in 100% of tumor cells, x40, x2.5.

Hsp27 (Tab. 5):

Cytoplasmic expression of Hsp27 was observed
in 103 (97%) of the studied 105 tumors. In 70.5%
of the cases >75% of tumor cells express Hsp27. In
47 (45.6% of tumors with cytoplasmic expression)
cases there is a combination with nuclear
expression of the marker. In 44 of these cases the
nuclear expression is found in less than 25% of the
tumor cells. In 31 (29.5%) cases the cytoplasmic
staining is intensive, and in 48 (45.7%) - moderate.

In 34 cases (97.1%) from the group of carcinoid
tumors cytoplasmic expression is with varying
degrees, inmost cases—30(85.7%) - the expression
is in >75% of tumor cells. Regarding the intensity
of expression most often it is weak — 11 tumors
(31.4%) or medium - 15 (42.9%). With regard to
nuclear expression it is observed only in 10 (28.6%)
cases in less than 25% of the cells.

In the group of SCLCs (Fig. 1) from 20 tumors in
19 cases (95%) is observed expression; it is mainly
in less than 50% of the tumor cells — in 11 cases
(55%), and in 6 cases (30%) - in more than 75%
of the cells. Regarding the intensity of expression
most often it is weak or moderate (35%; 45%). With
regard to nuclear expression it is observed in 10
(50%) of cases, in less than 25% of the tumor cells.

In the group of LCNEC (Fig. 2) all of the studied
tumors — 10 (100%) - have cytoplasmic expression
of Hsp27, mainly in more than 50% of tumor cells
—in 8 of 10 cases (80%). The intensity is most often
moderate or intensive (60%, 30%). Regarding the
nuclear expression — all tumors have also a nuclear
expression of the marker in less than 25% of tumor
cells.

In the group of adenocarcinomas all of the
studied tumors - 20 (100%) — have cytoplasmic
expression of Hsp27, mainly in more than 75%

OQurypa 3. [NockoKneTbueH KapLUMHOM, yme-
peHa 100% umTonnasmeHa ekcnpecua u 1%
AQpeHa Ha Hsp27, x40, x2.5.

Fig. 3. SCC, moderate intensity, 100%
cytoplasmic expression and 1% nuclear
expression of Hsp27, x40, x2.5.




ye oT 75% OT TyMmOpHUTe KneTku (16 cnyyas — 80%).
Mo oTHOLWeEHMe Ha WMHTEH3WTETa Ha OLBETABAHEe
Hal-yecTo ca C yMepeHa MHTEH3UBHOCT — 9 (45%)
cnyyas, No-pAdKo e CUSTHO MHTEH3MBHO OLBETABa-
He — 8 (40%) cnyyas. [o oTHOLeHMe Ha AgpPeHOTO
ouBeTABaHe, TakoBa be HabntopaBaHo B 3 Ciyvas
(15%) 1 B noBeue oT 25% OT TYMOPHWTE KNEeTKM, 1 B
4 cnyyan - B MO-Masko oT 25% oT KneTkuTe — o610
7 cnyyvas (35%).

B rpynata Ha nnocKoKneTbyHUTE KapLMHOMM
(Our. 3) BcMUKM TyMOpK eKcrnpecupaxa Mapkepa,
KaTo B 17 cnyuas (85%) noseye oT 75% OT Tymop-
HUTe KNeTKM ro ekcnpecupart. 1o oTHoLWeHne Ha
WHTEH3UTETAa Ha OLBETABAHETO — Hal-ronAma e
rpynata Ha ymepeHo oLeteHute Tymopu — B 10
cnyyasn (50%), a B 8 (40%) oLBeTABaHeTO 6e CUIHO
WNHTEH3UBHO. 10 OTHOLWWEHMEe Ha ALPEHOTO OLBeTA-
BaHe TakoBa ce Habntogasa B 10 (50%) cnyyas B no-
ManKo o1 25% OT TYMOPHUTE KNeTKW.

He ce HabnofaBa 3HauMma pasnuka mexay rpy-
nMTe TYMOPU NO OTHOLUEHWE Ha WHTEH3WTET Ha
OLBETABAHETO, HO MMa pasfiMka Mo OTHOLleHue
Ha npoueHTa OUBEeTeHW UUTOMNa3MeHO KNeTKn
(103.18; p<0.001) - KapuuHouaute, AK n MK ca ¢
ekcnpecuna npegnmHo B 100% OT KneTkuTe JoKaTo
npv OKBK n EKHEK ce HabntopaBa n3paseHa Kno-
HaMIHOCT Ha eKCnpecuATa, KakTo 1 MO OTHOLLEeHWE
Ha NpoLieHTa KNeTKMN 1 C AAPeHO ouBeTABaHe (78.0;
p<0.001) - KapuUHOMANUTE NPEAUMHO ca be3 ouBe-
TABaHe, fokato npu EKHEK - BbB BCMUKK ciyyan
ce Habnogaea TakoBa, aokato npu OKBK un MK no
paBHO ca 6e3 1 cbC ouBeTABaHe. Hamepu ce Bpb3-
Ka MexAay MHTeH3uTeTa Ha ougeTABaHe ¢ Hsp27 un
ronemuHara Ha tymopa (175.3; p<0.001) - no-rone-
MUTE TYMOPMU Ca C NO-TONAM UHTEH3UTET Ha OLBETA-
BaHe. KonnyecTBeHa unMtonnasmeHa ekcnpecus Ha
Hsp27 3aBucu n ot ctagua (46.4; p=0.048).

AlphaB-crystallin (Ta6n. 6)

B 99 (94.3%) ot n3cnepgaHute 105 Tymopa ce yc-
TaHOBM HanMuKe Ha AAPeHa eKCNPecua B TYMOPHU-
Te KNeTKN Ha Mapkepa p-alphaB-crystallin. B 56.2%
OT cnyyanTe noseye oT 75% OT TYMOpHUTE KJIeTKM
eKcnpecrpart sapeHo Mapkepa. HabnogaBaHo 6e n

Qurypa 4. ATnuyeH KapunHowug, cnab nH-
TeH3MTeT Ha ouBeTABaHe ¢ alphaB-crystallin,
75% oT KneTKkuTe ro ekcrnpecmpart, x40, x2.5.
Fig. 4. Atipical carcinoid, weak intensity
expression of p-Cryab in 75% of tumor cells,
x40, x2.5.

®urypa 5. AurHapHo-NanunapeH ageHokKap-
LmHOM — B 80% OT KNneTKuTe ce Habnoaasa
AafpeHa ekcnpecua Ha alphaB-crystallin, B
50% v ymtonna3smeHa; x40, x2.5.

Fig. 5. Adenocarcinoma, accinar-papillar

—in 80% of the tumor cells with nuclear

of tumor cells — in 16 cases (80%). The intensity
is most often moderate or intensive (45%, 40%).
Regarding the nuclear expression — 3 tumors
(15%) also have a nuclear expression of the marker
in more than 25% of tumor cells, and in 4 cases — in
less than 25% - in total in 7 cases (35%).

In the group of SCC (Fig. 3) all of the studied
tumors have cytoplasmic expression of Hsp27,
mainly in more than 75% of tumor cells - in 17
cases (85%). The intensity is most often moderate -
in 10 (50%) or intensive — in 8 (40%). Regarding the
nuclear expression — 10 tumors (50%) also have a
nuclear expression of the marker in less than 25%
of tumor cells.

There is no statistically significant difference
between group of tumors in terms of intensity
of expression, but differs in terms of percentage
of cells with cytoplasmic expression (103.18;
p<0.001) - carcinoids, adenocarcinomas and
SCC are mainly with 100% expression, while in
cases with SCLC and LCNEC marked clonality of
expression is observed. There is a statistically
significant difference between different group of
tumors in terms of percentage of cells with nuclear
expression (78.0; p<0.001) — carcinoids are mostly
with no staining, SCLC and SCC are equally with
or without staining, while LCNECs express the
marker in all cases. There is a statistically significant
association between intensity of expression of
Hsp27 and tumor size (175.3; p<0.001) — intensive
staining is most often in larger in size tumors. There
is association between cytoplasmic expression of
Hsp27 and pTNM stage (46.4; p=0.048).
AlphaB-crystallin (Cryab) (Tab. 6)

Nuclear expression of p-Cryab was observed in
99 (94.3%) of the studied 105 tumors. In 56.2% of
the cases >75% of tumor cells express p-Cryab.
In 23 (23% of tumors with nuclear expression)
cases there is a combination with cytoplasmic

expression of p-Cryab and in 50% — with
cytoplasmic; x40, x2.5.
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®urypa 6. [1ocKoKNeTbYEH KapLMHOM,
nHTeH3nBHa 100% appeHa ekcripecns Ha
p-alphaB-crystallin, x40, x2.5.

Fig. 6. SCC, intensive 100% nuclear
expression of p-Cryab, x40, x2.5.




CbueTaHue Ha AApPeHa eknpecus C LuMTonnasmeHa
TakaBa B 23 (23% OT TymopuTe C afpeHa ekcnpe-
cnA) OT n3cnefBaHUTe TyMopw, KaTto B 16 OT Te3n
cnyyan 6e ouBeTeHa UuTONMa3Mata Ha Mo-Manko
oT 25% OT TymopHuTe KneTkn. B 42 cnyuas (40%)
A0PEHOTO OLBETABAHE € CUJTHO MHTEH3MBHO, a yMe-
peHo - B 48 (45.7%) cnyuas.

B rpynata Ha KapuuHougHute Tymopu (Our. 4)
oT 35 Tymopa B 29 cnyyas (82.9%) ce ycTaHOBM
pa3nnyHa Mo CTeMeH eKcnpecua Ha Mapkepa OT

expression of the marker. In 16 of these cases the
cytoplasmic expression is found in less than 25%
of the tumor cells. In 42 (40%) cases the nuclear
staining is intensive, and in 48 (45.7%) - moderate.

In 29 cases (82.9%) from the group of carcinoid
tumors (Fig. 4) nuclear expression is with varying
degrees, in most cases — 24 (63%) — the expression
isin >50% of tumor cells. Regarding the intensity of
expression most often it is moderate — 18 tumors
(51.4%) or intensive - 4 (11.4%). With regard to

OPUTUHAJTHU
CTaTuun

MMYHOXUCTOXUMIUYHO
W3CNEABAHE HA EKCNPECUATA HA
HUCKOMOMEKYNHUTE BENTBLIM HA
CTPECA - alphaB-crystallin 1 Hsp27 -
NPY MbPBUYHU BENOAPOBHI
KAPLIMHOMU

TopakanHa MeguuuHa
Tom IV, mapt 2012, 6p.1

Ta6nuua 6. PaznpepeneHue Ha n3cneaBaHUTe NauneHTy ¢ 6eno-
OpOo6HM TymopU (rpyna n3cieBaHa camo C IMyHOXUCTOXVMISA)
crnopeq HTeH3MTET Ha ouBeTABaHe ¢ Hsp27, n cnopel NpoueHT

TYMOPHUTE KNETKW, KaTo Hag 50% OT KneTkute ro
ekcnpecupart B 24 (63%) cnyyas. o oTHoLeHne
Ha MHTEH3UTeTa Ha eKCrpecmATa Ha Mapkepa ce
cpeLaT NpeaumHo cbe cpefHa — 18 (51.4%) n cbc
cunHa — 4 (11.4%). Mo oTHOLIEeHWe Ha uuToniasme-
HaTa eKkcrnpecua TakaBa 6e HabnogaBaHa camo B 6
(17.1%) ot cnyyamTe, B no-manko oT 50% oT KneT-
KuTe.

B rpynata Ha [IKBK oT 20 Tymopa BbB BCUYKN CI1y-
Yaum ce OTKPY A4 PEHa eKCnpecusa Ha MapKepa — Kato
nof v Hag 50% OT KNneTKnTe ro ekcrnpecnpaxa CboT-
BeTHO B 8 (40%) cnyyan n B 12 (60%). HabnogasaH
Gelle cnefHNA UHTEH3UTET Ha AJPEHO OLBETABaHe
- B 11 cnyyasa (55%) nHTEH3UTETa € YyMepeH 1 B 9
cnyyas (45%) — cunHO MHTEH3MBHO ouBeTABaHe. 1o
OTHOLUEHME Ha UUTOMNAa3MEHOTO OLBETABaHe, Ta-
KoBoO 6e HabntogaBaHo camo B 1 (5%) oT ciyyauTte u
TO B MO-MasKko OT 25% OT TYMOPHUTE KIIETKN.

B rpynaTa Ha EKHEK Bcnukn nscnegsanu tymopu
- 10 6pos (100%) - NoKa3zaxa AAPeHa eKCNpecns 3a
MapKepa, KaTo eKcrpecus ce Habnoaasa Nnog n Hag,
50% cboTBETHO B 6 (65%) 1 4 (35%) cnyyas. NHTeH-
3KTeTa Ha oLBeTABaHeTo 6e npearMHo B 6 Cilyyas
(60%) — ymepeHo 1 B 3 cnyyas (30%) — MHTEH3UBHO.
o oTHOWeHMe Ha uuTomnnasmMeHo OLBEeTABaHE —
camo efilviH OT TyMOpuTe MMallle eKCnpecus 1 1o B
No-Masiko oT 25% OT TYMOPHUTE KNeTKN.

OUBETEHU KNETKN — UNTOM1a3MeHO 1 CbOTBETHO AQPEHO C H5p27,

6pori ciyyau, NPOLIEHT.

cytoplasmic expression it is observed only in 6
(17.1%) of the cases in less than 50% of the cells.

In the group of SCLCs from 20 tumors in all
cases is observed nuclear expression - in less than
50% of the tumor cells — in 8 cases (40%), and in
more than 50% - in 12 (60%) cases. Regarding the
intensity of expression most often it is moderate or
intensive (55%; 45%). With regard to cytoplasmic
expression it is observed in only 1 (5%) of the cases
in less than 25% of the tumor cells.

In the group of LCNEC all of the studied tumors
- 10 (100%) - have nuclear expression of Cryab,
in less or more than 50% of tumor cells — 6 (65%)
and 4 (35%) respectively. The intensity is most
often moderate - in 6 (60%) cases - or intensive
- in 3 (30%) cases. Regarding the cytoplasmic
expression it is found in only 1 of the cases, in less
than 25% of the tumor cells.

Tab. 6. Distribution of studied patients with different histological
types of lung cancer by intensity of alphaB-crystallin staining, and
percent stained cells with alphaB-crystallin, number of cases, percent.

Histology

Kapuu- Carci- | scLc
HouAawn noids
6 0 0 0 0 6 6 0

LcNEc | Ade- | scc | Total
noc.
0 0 0 6

alphaB- 6e3ousetaBaHe bBpoii alphaB-  no staining N
crystallin % 17,1% ,0% ,0% ,0% 0%  57% crystallin % 17,1% ,0% ,0% ,0% 0%  57%
WHTEH3UTET cnabo Bpoii 7 0 1 0 1 9 intensity weak N 7 0 1 0 1 9
% 20,0% 0% 100% 0% 50% 86% % 20,0% 0% 100% 0% 50% 86%
ymMepeHo Bpoit 18 11 6 11 2 48 moderate N 18 11 6 11 2 48
% 514% 550% 60,0% 550% 10,0% 457% % 514% 550% 60,0% 550% 10,0% 45,7%
VHTEH3VBHO Bpoit 4 9 3 9 17 42 intensive N 4 9 3 9 17 42
% 11,4% 450% 30,0% 450% 85,0% 40,0% % 11,4% 450% 30,0% 450% 85,0% 40,0%
IphaB HeraTuBHO Bpoin 6 0 0 0 0 6 IphaB no staini N 6 0 0 0 0 6
crystallin % 17,1% ,0% ,0% ,0% 0%  57% crystallin % 17,1% ,0% ,0% ,0% 0% 57%
AApeHo nog 25% Bpoit 5 2 2 0 0 9 nuclear <25% N 5 2 2 0 0 9
KO/INYeCTBO % 143% 10,0% 20,0% ,0% 0% 8,6% staining % 143% 100% 20,0% 0% 0%  8,6%
WNHTE| 26-50% Bpoii 2 6 4 0 3 15 26-50% N 2 6 4 0 3 15
% 57% 30,0% 400% 0% 150% 14,3% % 57% 30,0% 40,0% 0% 150% 14,3%
51-75% Bpoii 6 4 3 2 1 16 51-75% N 6 4 3 2 1 16
% 171% 20,0% 30,0% 10,0% 5,0% 152% % 171% 20,0% 30,0% 100% 50% 152%
Hap 75% Bpoit 16 8 1 18 16 59 >75% N 16 8 1 18 16 59
% 457% 40,0% 10,0% 90,0% 80,0% 56,2% % 457% 40,0% 10,0% 90,0% 80,0% 56,2%
IphaB HeraTuBHo Bpoit 29 19 9 7 18 82 IphaB no staini N 29 19 9 7 18 82
crystallin yn- % 829% 950% 90,0% 350% 90,0% 781% crystallin % 829% 950% 90,0% 35.0% 90,0% 78,1%
T nop 25% Bpoit 4 1 1 9 1 16 cytoplasmi <25% N 4 1 1 9 1 16
KONINYecTBO % 11,4%  50% 10,0% 450% 50% 152% staining % 11,4% 50% 10,0% 450% 50% 152%
VHTepBann 26-50% Bpoit 2 0 0 2 1 5 26-50% N 2 0 0 2 1 5
% 5,7% ,0% 0% 10,0% 50% 4,8% % 5,7% ,0% 0% 100% 50% 48%
51-75% Bpoit 0 0 0 2 0 2 51-75% N 0 0 0 2 0 2
% 0% ,0% 0% 100% ,0% 1,9% % ,0% ,0% 0% 100% ,0% 1,9%
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B rpynata Ha ageHokapunHomuTe (Our. 5) Bcuu-
Kun nscnensaHu tymopu — 20 6poa (100%) — noka-
3axa AApeHa ekcnpecua — B 2 ciydan — mexay 51%
1 75% OT TYMOpHUTe KneTku, 1 18 cyyas (90%) - B
noseye oT 75% OT TyMOpHUTe KneTku. o oTHOLWe-
HMe Ha HTEH3UTETA Ha OLBETABAHE — Ha-YeCTo ca
C yMepeHa MHTeH3MBHOCT — 11 (55%) cnyuasd, no-
PAAKO € CUITHO MHTEH3MBHO ouBeTABaHe — 9 (45%)
cnyyas. o oTHOLWEeHMe Ha LMTONIa3MeHOTO oLBe-
TABaHe, TakoBa 6e HabntogasaHo B 13 cnyyan (65%)
-9 cnyyvan (45%) c 0o 25%, 2 cnyyas (10%) c mexxay
26% 1 50%, n 2 cnyyan (10%) c Hag 50%.

B rpynata Ha nnOCKOKNeTbyHUTE KapuMHOMM
(Our. 6) BcMUKM TyMOpKM eKcrnpecupaxa Mapkepa,
KaTo B 16 cnyuas (80%) noseye oT 75% OT Tymop-
HUTe KNeTKW ro ekcnpecupart. 1o oTHoLWweHne Ha
WHTEH3UTETAa Ha OLBETABAHETO — Hal-ronAma e
rpynarta Ha MHTEH3UBHO OLiBeTeHUTe Tymopu —B 17
cnyyas (85%), B 2 (10%) ouBeTABaHeTO e ymepeHo,
1 B 1 cnyyanm — cabo No MHTEH3UTET OLBeTABaHe.
Mo oTHOWeEHMEe Ha UUTOMNIA3MEHOTO OLIBETABAHE
TakoBa ce Habnogasa B 2 cnyyas (10%) B No-Masnko
oT 50% OT KneTKuTe.

HabniogaBa ce 3HauMma pasnuka mexay rpynute
TYMOPM MO OTHOLLEHME Ha UHTEH3UTET Ha OLBETA-
BaHeTo (45.9; p<0.001), ma paznmKa 1 No oTHoLe-
HMe Ha NPOLIeHTa OLBETEH AAPEHO KNeTKn (122.4;
p=0.03) — Han-ronam 6pow ot AK 1 MK ca cbc 100%
eKcrnpecna Ha MapKepa, Hal-MHOTo HeraTMBHU UMa
cpeq kapumHouaute, a npu OKBK n EKHEK ca ¢
K/oHasHa ekcnpecus. Habntogaea ce 1 pasnuka no
OTHOLLEHME Ha NPOLeHTa KNeTKN C LUTOMIa3MeHo
oueTaBaHe (32.1; p=0.001) — npu AK npeobnapa-
BaT C/lyyamTe C TakoBa OL|BeTABaHe, AOKAaTo npu
Opyrite XUCTONMOTMYHN TUMOBE — MMa eaNHUYHN
cnyyan. Mexgy HyBaTa Ha KOnmM4yecTBeHa ekcrpe-
1A Ha Mapkepa u N-cTaTyc Mma cTaTUCTUYecKu
3HauMa pasnuka (94.1; p<0.001), KakTo 1 Mexay
Hero 1 ronemmHata Ha Tymopa (15.6; p=0.04), un
mexpay Hero u ctagua (38.7; 0.02). Mexxagy HvBaTa
Ha uMTonnasmeHa ekcnpecus Ha MapKepa 1 cTagusa
MMa CbLIO CTAaTUCTUYECKN 3HauMMa pasnmka (98,8;
p=0.001) - HeraTUBHWUTE TYMOPW HapacTBaT Ha
6poii C NoKauBaHe Ha CTafusA, [OKATO NO3UTUBHUTE
ca noeeye Ha 6poii B No-paHHKTE CTaguu.
O6¢cbxKaaHe:

B noapobeH 0630p 3a ponAta Ha Hsp npu paka,
D. Ciocca un S. Calderwood, npaBAaT 3akntoyeHune, ye
Tasu rpyna npoTenHn NMaT rnaBHa ponsa B pasnny-
HW acneKTu Ha TyMOpHaTa Nporpecus 1 oTroBOp Ha
neyerue. Te MoXe Aa cyxat 3a edpeKTnBHU 6ro-
MapKepu 3a KapumMHOreHesa B HAKOW TbKaHW 1 Aa
MoKasBaT CTeneHTa Ha AudepeHumauma n arpe-
CMBHOCT NpW HAKOW BuAoBe pak. EkcnpecnaTta Ha
Hsp27 nma nporHocTnyHa CTOMHOCT — CBbP3Ba Ce C
NoLa NPorHo3a nNpu pak Ha cTomaxa, YepHuA gpoo,
npocTtatata M octeocapkoma (2). CBpbxekcnpe-
cna Ha alphaB-crystallin e gokasaHa npwu rnMoma,
6bOpeUHN TymMOpW, pak Ha rbphdata U AyKTaneH
KapuuHoM in situ (4). Hsp ca noaxoaawm MyLLEHN
3a TepanuA, Tbil KaTo ca CBbpP3aHU C TymOpHaTa
nporpecusa 1 C oTroBopa Ha neveHuve. Kato yano
n3cnefBaHMATa Ha Ta3un rpyna NpoTenHn Npoabi-

In the group of adenocarcinomas (Fig. 5) all of
the studied tumors - 20 (100%) — have nuclear
expression - mainly in more than 75% of tumor
cells —in 18 cases (90%). The intensity is most often
moderate or intensive (55%, 45%). Regarding the
cytoplasmic expression it is observed in 13 tumors
(65%) —in 9 (45%) cases in less than 25%, in 2 cases
(10%) between 25% and 50%, and in 2 cases (10%)
in more than 50% of the tumor cells.

In the group of SCC (Fig. 6) all of the tumors
have nuclear expression, mainly in more than 75%
of tumor cells — in 16 cases (80%). The intensity
is most often intensive — in 17 (85%), moderate
in 2 (10%), and weak — in 1 case. Regarding the
cytoplasmic expression it is found in 2 (10%) cases
in less than 50% of the tumor cells.

There is a statistically significant difference
between histological groups regarding intensity
of expression (45.9; p<0.001), regarding percent
of cells with nuclear expression (122.4; p=0.03)
- in adenocarcinomas and SCC groups most of
the cases 100% of the cells express p-Cryab, in
carcinoid tumors group most of the cases are
with no expression, in SCLC and LCNEC groups
in most cases the expression is clonal - in less
than 75% of the cells; regarding percent of cells
with cytoplasmic expression (32.1; p=0.001) -
in adenocarcinomas group predominate cases
with cytoplasmic expression, and in all other
tumor groups - there are isolated cases. There
is a statistically significant difference between
percentage of nuclear expressing cells and N-status
(94.1; p<0.001), tumor size (15.6; p=0.04), pTNM
stage (38.7; p=0.02); also between cytoplasmic
expression and pTNM stage (98.8; p=0.001) — the
number of tumors with no staining increase in the
advanced stages, while the expressing tumors are
more often in earlier stages.

Discussion:

In a detailed review of the role of Hsp in cancer,
D. Ciocca and S. Calderwood, conclude that this
group of proteins has a majorrole in various aspects
of tumor progression and in response to treatment
(2). They can serve as effective biomarkers for
carcinogenesis in some tissues, to show the grade
of differentiation and the aggressiveness in some
cancers. The expression of Hsp27 has a predictive
value - it is associated with poor prognosis in
gastric cancer, liver cancer, prostate cancer, and
osteosarcoma (2). Overexpression of alphaB-
crystallin has been demonstrated in glioma, kidney
tumors, breast cancer and ductal carcinoma in situ
(4). Hsp are suitable targets for therapy because
they are associated with tumor progression and
response to treatment. There is ongoing research
in the direction of obtaining more information
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OPUTUHAJTHU
CTaTUn

MMYHOXUCTOXUMIUYHO
W3CNEABAHE HA EKCNPECUATA HA
HUCKOMOMEKYNHUTE BENTBLIM HA
CTPECA - alphaB-crystallin 1 Hsp27 -
NPY MbPBUYHU BENOAPOBHI
KAPLIMHOMU

TopakanHa MeguuuHa
Tom IV, mapt 2012, 6p.1

»KaBaT B HacoKa nosnyyaBaHe Ha noseye MHGoOpMa-
LA 3a TOBa KakBa TOYHO e posiATa Ha Hsp B Hapy-
LIeHNATA, BOAELUM [0 TYMOPEH pacTex, UHBa3nsA, 1
MeTacTa3mpaHe. ToBa Lie NoANOMOrHe neyeHneTo ¢
TapreTHa Tepanua, HacoueHa cpetly Hsp (2).

B 97% oT m3cnegBaHuTe C MMYHOXMCTOXMMUA
Tymopu ce Habniofasa LMTONNasMeHa ekcrnpecus
Ha cTpecoBuA npotenH Hsp27. B noutn nonosu-
HaTa OT TymopwuTe ce HabniogaBa U ALpPeHa eKc-
npecua Ha Mapkepa. LintonnasmeHara ekcnpecus
6e B noBeueTo cnyyam (71%) B noBeye ot 75% ot
TYMOpHUTE KNEeTKWN, AOKATO AApeHaTa — Noytn Bu-
Harn B Mo-manko oT 25% ot kneTkute. KapunHo-
ngHute Tymopu, AK un MK ekcnpecrpaT no-yecto
MapKepa B rnoseye oT 75% OT TYMOPHUTE KNeTKu
(cboTBeTHO 86%, 80%, 85%), fokato npu [KBK u
EKHEK ce HabntopaBa n3paseHa KnoHanHocT (30%,
50% c ekcnpecus Hag 75% OT TYMOPHUTE KNeTKM)
(p<0.001). lokaszaHo e ye Hsp27 ce TpaHcnoumpa
OT uuTonnasmata B AAPOTO Npu CTPeC, T.e. NPy He-
roeata akTuauusa (2). o oTHoLeHKe Ha AfpeHaTa
eKcnpecuns ce yCTaHOBM Ye KapLMHOWAHUTE TYMO-
pu ca npeanMHo 6e3 ekcnpecus (29% ot cyyam-
Te ca no3uTMBHM), Npu AK appeHaTa ekcrnpecus
6e B 35% OT n3cneaBaHMTe Tymopw (B Tasu rpyna
TA ce Habnopasa B 15% OT cylyyamTe B MoBeye OT
50% ot knetkuTe), [IKBK 1 MK ca B nonoBnHata c1
cnyyam cbe ekcnpecua (50%, 50%), fokato npwu
EKHEK Bcnukn Tymopu nmaT 1 AgpeHa ekcnpecus
Ha Mapkepa (p<0.001). Hsp27 ce ekcnpecupa npu
NoyTV BCUYKM M3cneaBaHn 6enogpobHmn KapLuHo-
MW, KOETO MoKa3Ba Ye To3u OenTbK murpae rnaBHa
ponA B KaHLeporeHesata uMm. [o-BaxkHa B ciyyas
Ce OKa3Ba AApeHaTa My eKcrnpecus, KOATO NoKa3sa
pa3nuyHU HYUBa NP pa3nnyHuTe 6enogpobHu Kap-
LUUHOMUM — Har-n3paseHa e npu EKHEK, OKBK, MK n
AK. Hsp27 e noTeHuManHa MrLIeHa 3a TapreTHa Te-
panus npu 6enoppobHKTE KapLMHOMW.

Mo oTHolweHKe Ha Mapkepa alphaB-crystallin ce
yCTaHOBW AApeHa ekcnpecna B 99% OT TymopuTe,
KaTo B noseye ot 50% OT cnyyauTe NO3UTUBHU Ca
noseye oT 75% OT TymopHUTe KneTku. B 1/4 (23%)
OT TyMOpUTe Ce YCTaHOBM W LIMTOMNIa3MeHO oLBe-
TABaHe, NPeAnMHO B NO-Manko oT 25% OT KneTku-
Te. HabniopgaBaxa ce cnefHuUTe pasnuumna Mexpay
oTAeNHUTE rpynn KapumHOMUN — Cpef, KapLMHOWA-
HUTEe TYMOPW VM@ HalN-MHOTO HeraTMBHMW cilyyam —
17% (B 65% OT TymopuTe ce Habnoaasa ekcnpecns
B noseye oT 75% ot knetkute), AK 1 MK ca ¢ Han-
rofiAM NPOLEHT Ha Clyyan C eKcnpecus B noseye
oT 75% oT TymopHUTe KneTkn (90%, 80%), fokaTo
npu OKBK n EKHEK ekcnpecuATta e rmaBHO Kio-
HafHa (eKkcnpecua B noBeve oT 75% OT KNekuTe,
efBa B 40% 3a [KBK 1 B 10% 3a EKHEK) (p=0.03).
Mo oTHOLWeHWe Ha uuTonNNasMeHaTta ekcnpecus Ha
MapKepa TakaBa 6e HabniogaBaHa Haii-Beue cpef
AK (p=0.001) - B 65% OT cilyyanTe — fOKaToO Mpw
Apyrute rpynn KapuuHoMmn ce ekcnpecupa B eau-
HUYHM cnyYan — B 17% oT KapuunHounauTte; B 10% ot
MK; 10% ot EKHEK; 5% ot JKBK. Mexay HuBaTa Ha

about what exactly is the role of Hsp in tumor
growth, invasion and metastasis. This will help to
target therapy treatment directed against Hsp (2).

Cytoplasmic expression of Hsp27 was observed
in 97% of the cases. In almost half of the tumors
nuclear expression was observed. In most cases the
cytoplasmic expression (71%) was present in more
than 75% of tumor cells, while nuclear expression
was present almost always in less than 25% of
the cells. Carcinoid tumors, adenocarcinomas
and SCC express Hsp27 more often and in more
than 75% of tumor cells (86%, 80%, 85%), while
in SCLC and LCNEC cases, a marked clonality
(30%, 50% expression over 75 % of tumor cells)
(p<0.001) is observed. It has been shown that
Hsp27 is translocated from the cytoplasm to the
nucleus under stress conditions (2). With respect
to nuclear expression is found that carcinoid
tumors are mostly without expression (29% of
cases were positive), in adenocarcinomas nuclear
expression is observed in 35% of the tumors
(in this group it was observed in 15% of cases in
more than 50% of cells), SCC and SCLC are in half
of their cases with expression (50%, 50%), while
in LCNEC all tumors have also nuclear markers
(p<0.001). Hsp27 is expressed in almost all studied
lung cancers, indicating that this protein plays a
major role in their carcinogesis. More important,
in this case Hsp27 proved its nuclear expression,
showing different levels in various lung cancers
— it is most pronounced in LCNEC, SCLC, SCC and
adenocarcinomas. Hsp27 is a potential target for
target therapy in lung carcinomas. With regard to
alphaB-crystallin nuclear expression is found in
99% of tumors, and in more than 50% of positive
cases, there is expression in more than 75%
of tumor cells. In 1/4 (23%) of tumors is found
cytoplasmic expression, mainly in less than 25% of
the cells.

Regarding the expression of Cryab the
following differences between groups of cancers
were observed - carcinoid tumors are mostly
without expression - 17 (in 65% of the tumors
is observed expression of more than 75% of the
cells), adenocarcinomas and SCC are in most cases
expressing the marker in more than 75% of tumor
cells (90%, 80%), while SCLC and LCNEC expression
is primarily clonal (expression in more than 75%
of tumor cells in just 40% of SCLC and in 10%
of LCNEC) (p=0.03). Regarding the cytoplasmic
expression of this marker, it was observed mainly
among adenocarcinomas (p=0.001) - in 65% of
cases - while in other groups of carcinomas it is
expressed in individual cases - in 17% of carcinoids,
in 10% of SCC, in 10% of LCNEC, and in 5% of SCLC.
Between the levels of nuclear expression and the
presence of metastases in lymph nodes there is
a statistically significant correlation (p<0.001), as
also between nuclear expression and pTNM stage
(p=0.02), and tumor size (p=0.04), confirming
data of R. Cherneva et al. (1). Between the levels



KonmyecTBeHa AfpeHa eKCnpecna Ha Mapkepa 1
HannumMeTo Ha MeTacTasu B IMMQHUN Bb3M UMa CTa-
TUCTUYECKM 3HauMMa Kopenauma (p<0.001), KakTo
1 mexxay Hero u ctagua (p=0.02), n ronemrHaTa Ha
TymopuTe (p=0.04), KOETO NOTBbPXKAABA AAHHWTE
Ha P. YepHeBa 1 cbaBTopu (1). Mexgy HuBaTa Ha
LMTOMIa3MeHa eKkcrnpecrsa Ha mapkepa M CTagma
CbLO MMA CTaTUCTMYeCcKa 3aBUcMMOCT (p<0.001)
— NO3UTMBHMUTE TYMOPW Ca NO-4YeCcTo B MO-paHeH
CTaauin, [OKATO HeraTMBHUTE HapacTBaT C MOKayBa-
He Ha CTaguA — Mapkep 3a fobpa nporHosa. Tesu
pe3yntaTv BOAAT A0 3aK/lOYeHMe 3a OCHOBHaTa
ponA Ha HUCKOMOJEKYNHUTE 6enTbLn Ha TOMNH-
HVA CTpec B KaHUeporeHesata Ha 6enogpobHute
KapLuHomum.

NsBogn:

Hsp27 ce ekcnpecupa npu NOUYTU BCUYUKN WN3-
cnepBaHy 6enofpobHN KapLMHOMM, KOETO MoKas-
Ba, Ye TO3M GeNnTbK Urpae OCHOBHA PONA B KaH-
LieporeHesaTta um. [1o-BaXkHa B c/lyyas ce oKa3Ba
AfpeHaTa My eKCrnpecus, KOATO NOoKa3Ba pasnyHn
HVBa Npu pasnnyHnTe 6enoapobHN KapLHOMM —
Han-n3paseHa npu EKHEK, OKBK, MK n AK. Hsp27
e noTeHUManHa M1LLEeHa 3a TapreTHa Tepanua npu
6enoapobHUTE KapLUMHOMU.

AlphaB-crystallin ce ekcnpecupa sgpeHo npu
99% OT TymopuTe, a yutonnasmeHo — npu 23%. Ha-
6nitofaBat ce CTaTUCTUYECKM 3HAUMMK Kopenauum
MeXJy HMBaTa Ha KONMYeCTBEeHa AfpeHa eKkcnpe-
cua Ha alphaB-crystallin n HannureTo Ha MeTacTasm
B NIMMPHN BB3NU, CTaAVWA, 1 roNneMuHaTa Ha TyMo-
pute. Mexay H/BaTa Ha LMTOMNa3MeHa ekcnpecns
Ha Mapkepa W CTagua CbLIO MMa CTaTUCTUYECKa
3aBMCUMOCT — MO3UTUBHUTE TYMOPU Ca NO-4ecTo
B MO-paHeH CTaguii, AOKaTO HeraTMBHWUTE Hapa-
CTBAaT C MOKayBaHe Ha CTagus, T.e. HaNNYMETO Ha
uMTONNa3MeHa ekcnpecysa rma noTeHumanHa 6na-
ronpuATHa NPOrHOCTMYHA CTOMHOCT. Te3n pesyn-
TaTW BOAAT [0 3aK/l0YeHne 3a OCHOBHaTa ponA Ha
HYCKOMONEKYNTHUTe 6enTbLUM Ha TONIMHHUA CTpec
B KaHLleporeHe3aTa Ha 6enogpobHuTe KapLHOMM.

M3cnepBaHuATa B 06n1acTTa Ha KapumHoreHesaTa
LLie noAnomorHaT pa3bumpaHeTo Ha buonorvAaTa Ha
pakKa, KOeTo e OT 3HaueHMe 3a IeYeHNETO Ha onpe-
[eneHuna nayneHT, B TOYHOTO Bpeme C NPaBUSTHOTO
NeKapcTBO 1 AO3UPOBKa.

HacTosaweTo nscneaBaHe e M3BbpLIEHO MO NPO-
eKT OT KOHKypca ,Mnag n3cnegosaten” — gorosop
N218-[1/2010r., kbm CbBeT 3a MeguumHcka Hayka,
MepnumHckn yHnBepcuteT — Codus.

KHuronwuc:
References:

of cytoplasmic expression and pTNM stage
there is also a statistically significant relationship
(p<0.001) - positive tumors are more common in
earlier stage, while negative increase in advanced
stage — a marker of good prognosis. These results
lead to a conclusion about the essential role of
low molecular weight heat shock proteins in
carcinogenesis of lung cancer.

Conclusions:

Hsp27 is expressed in almost all cases of the
examined lung cancers, suggesting that this
protein plays a major role in their carcinogenesis.
More important in this case it proved its nuclear
expression, showing different levels in various
lung cancer types — the most pronounced
LCNEC, SCLC, SCC and adenocarcinomas. Hsp27
is a potential target for target therapy in lung
carcinomas. AlphaB-crystallin nuclear expression
is found in 99% of tumors and cytoplasmic
expression in  23%. There are statistically
significant correlations between levels of nuclear
expression of alphaB-crystallin and the presence
of metastases in lymph nodes, the pTNM stage,
and the size of tumors. Between the levels of
cytoplasmic expression and the pTNM stage there
is a statistical dependence - positive tumors are
more often at an earlier stage, while negative
increase with advanced stage, eventually presence
of cytoplasmic expression has a potential favorable
prognostic value. These results lead to a conclusion
about the essential role of low molecular weight
heat shock proteins in carcinogenesis of lung
carcinomas. Studies on carcinogenesis will help
understanding of the biology of cancer, which is
essential for the treatment of certain patients at
the right time with proper medication and dosage.
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