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HEMHBA3WUBHU CKPUHWHIOBU METOAM 3A PAHHO OTKPUBAHE HA KOAOPEKTAAEH
PAK [BULGARIAN]

PE3HOME

YBog: KonopekmanHusasm kapuuHoM e mpemama Hal-pa3npocmpaHeHa npuyuHa 3a pak B8
cBemoBeH mMawab u cpeg HaceneHuemo B pazBumume cmpaHu npubaugumenHo 5% we
6bgam guazHocmuuupaHu ¢ moBa 3abonaBaHe no Bpeme Ha mexHus >kuBom. Yecmo
cpewaHume cumMnmomMu Ha konopekmaneH kapuuHoM (npomsiHa BvbB du3uonozussma Ha
uepBama, pekmanHo kopBeHe, 3azyba Ha mezno) ce npegcmaBsm kocHo B kypca Ha
6onecmma. Te3u cumnmomu obaue He ca cheyuduuHu u canegoBameAaHo umam gocma Hucka
nonokumenHa npo2HocmuyHa cmouHocm (3-4%,) nopagu koemo He ca gocmambuHO
uHdopMmamuBHuU 3a nocmaBsaHe Ha guazHo3ama camo Bb3 ocHoBa Ha msAX. Bbnpeku moBa, Hau-
BakHusm npozHocmuueH ¢dakmop e cmaguam Ha 3abonsBaHemo npu nocmaBsHe Ha
guazHo3a, 3amoBa ca cv3gageHu ckpuHuHz208u npozpamu 3a konopekmaneH kapuuHom B MHO20
cmpaHu 3a Auua Hag 60-2oguwHa Bv3pacm.

Llen: Aa ce ycmaHoBu 3HaueHuemo Ha cmouHocmume Ha dekanHus kaanpomekmuH u M2-
nupyBamkuHa3zama 3a paHHa gua2Hocmuka Ha konopekmaneH kapuuHom c pa3AuvHa
Aokaaugauus.

Mamepuan u Memogu: NMpocnekmuBHo ca npoyueHu 06wo 90 yuacmHuka, pa3npegenaeHu B
mpu 2pynu kakmo caegBa: 30 nauueHmu c konopekmaneH kapuuHom, 30 nauueHmu cbc
CUHgpPOM Ha pa3gpa3HeHomo uepBo u 30 nauueHmu 6e3 ycmaHoBeHO XPOHUUYHO Op2aHUYHO
uau oHkonozuuHo 3abonsiBaHe Ha 2acmpouHmecmuHanHus mpakm — koHmpoaHa 2pyna.
Bcuuku cybekmu, BkaloueHu B npoekma ca nayueHmu CbC CUMNMOMU OM CMpaHa Ha
2acmpouHmecmuHanHus mpakm uau nocemuau YMBAA ,A-p I'. CmpaHcku” EAA — 2p. MNaeBeH
no noBogu, HecBvp3aHu c AeueHue (Hanp. npodurakmuuHu npeanegu, KOHMpPOAHU npeaaegu).
Mpu Bcuuku ca u3caegBaHu cmouHocmume Ha ¢ekanHus kaanpomekmun (FC) u M2-
nupyBamkuHa3ama.

Pe3yamamu: Haauue e gocmoBepHo pa3auuHa cmeneH Ha kopeaauust Mexkgy cmouHocmume
Ha ¢ekanHus kaanpomekmuH u M2-nupyBamkuHazama - npu 85 % om nauueHmu c
konopekmaneH kapuuHom ca 3aBuweHu , u makuBa coc cuHgpom Ha pa3gpa3HeHomo uepBo
50% om nayueHmume, cpaBHeHu meXkgy gBeme 2pynu u cnpsiMo yyacmHuuu 8 koHmpoAHama
2pyna.

Auckycus: NMoBuwaBaHe Ha FC Bv3HukBa npu 20AaM0 pa3Hoobpa3ue om cmoMawHo-upeBHu
cbcmosiHusi, BkalouumenHo koaum u 3nokauecmBeHo 3abonsiBaHe u Bwnpeku ue e
uyBcmBumenHa msipka 3a Bv3naneHue, He e cneyuduyHO 32 HUMO egHO CbCmosiHUe. Bonpeku
moBa, kamo ce uma npegBug BakHocmma Ha Bv3naneHuemo npu pa3zBumuemo u
npozpecusma Ha paka, Haauduemo Ha noBuweH FC moXe ga npegocmaBu gonbAHUMEAHA
oueHka Ha pucka 3a nauueHma om konopekmaaHa Heonaa3us u npoz2pecusi. FC e ycmouluuB Ha
eH3uUMHO pa3zpa)kgaHe no Bpeme Ha npemMuHaBaHe npe3 cmoMawHo-upeBHua mpakm u
ocmaBa cmabuaeH go 7 gHu npu cmauHa memnepamypa. OcBeH moBa e AecHO u3mepuMm.
KpauHusm pe3yamam moXke ga 6bge HaauueH caeg 15 MuHymu obpabomka.

MupyBam kuHa3a u3zoeH3uM mun M2 (M2-PK) e om cvwecmBeHO 3HaYeHue 3a MymMOopHuUs
pacmexk Ha konopekmaneH pak upe3 peayAaupaHe Ha knembvbyHama npoAudepayus u Mmuzpauyus
Ha pakoBu kaemku Ha gebenomo uepBo. Mo-20AaMo koauuecmBo om mo3u u3omep ce HaMmupa
B8 HanpegHan myMopeH cmagul u e cBobp3aHO ¢ AuM@PHU Memacmazu hpu hauueHmu c
konopekmaneH pak. TymopHa M2-PK ce omkpuBa Bv8 d¢dekanuume Ha nauyueHmu c
konopekmaneH kapuuHom u koaopekmanHu noaunu. KoauyecmBomo Ha M2-PK BvB

DOI:10.5281/zeno0do.15951086 2


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

dekanuume wmoke ga b6vge koauuecmBeHo onpegeneHO u4pe3 eH3uMHO-cBobp3aH
umMyHocopbeHmeH aHaau3 (ELISA) u no mo3u HayuH ¢dekanHa M2-PK e npegnaokeHa kamo
uHcmpyMeHm 3a omkpuBaHe Ha konopekmaneH kapuyuHom [19-21].

MN3Bogu: Hacmoswomo npoyuBaHe noka3Ba, ue kakmo HuBama Ha pekanHu M2-PK, maka u Ha
kannpomekmuH Mo2am ga gonpuHecam 3a paHHOmMo, HeuHBa3uBHo omkpuBaHe Ha
konopekmaneH pak. Te3u Mapkepu Moz2am ga cAykam kamo noAe3HU uHCmpyMeHmu 3a
ckpuHuH2, ocobeHo npu acuMnmoMamuyHU uHguBugu, U ga NoMo2Ham 3a npuopumu3upaHe
Ha nauueHmMume 3a no-HamambWwHO eHgockoncko u3caegBaHe.

KARYOBU AYMU
konopekmaneH pak, M2-nupyBam kuHa3a, ¢ekaneH kannpomekmuH, HeuHBaH3uBHU Memogu

BbBEAEHUE

KonopekmanHusm kapuuHom e mpemama Hall-pa3npocmpaHeHa npuyuHa 3a pak 8 cBemoBeH
mMaw,ab u cpeg HaceneHuemo B pa3zBumume cmpaHu npubauzumenHo 5% we 6bgam
guazHocmuuyupaHu ¢ moBa 3abonsBaHe no Bpeme Ha mexHusa >kuBom. Yecmomama Ha
konopekmaneH kapuuHom e msicHo cBbp3aHa ¢ Bv3pacmma, a B8 pazBuBawume ce cmpaHu
cpegHama Bv3pacm npu nocmaBsHe Ha guazHo3ama e 68 20guHuU 3a MbXkeme u 73 20guHuU 3a
»keHume [1, 2]. MoBeuemo cAayyau Ha konopekmaneH kapyuHoM ca cnopaguuHu U npo2pecupam
NOCMENEHHO C meueHue Ha BpemMemo npe3 nocanegoBamenHocmma ageHom-kapuuHoMm [3].
Yecmo cpewaHu cuMmnmomu Ha konopekmaneH kapuuHom (npomsiHa BvB duzuorozusma Ha
uepBama, pekmanHo kopBeHe, 3azyba Ha mezno) ce npegcmaBsm kocHo B kypca Ha
6onecmma. Te3u cumnmomMu obaue He ca cheyuduuHu u caAegoBameaHo uMam gocma Hucka
nonokumenHa npo2HocmuyHa cmouHocm (3-4%,) nopagu koemo He ca gocmambuHO
uHdopmamuBHuU 3a nocmaBsaHe Ha guazHo3ama camo Bb3 ocHoBa Ha msX. Bbnpeku moBa, Hau-
BakHusm npozHocmuueH ¢dakmop e cmaguam Ha 3aboasBaHemo npu nocmaBsHe Ha
guaz2Ho3a, 3amoBa ca cv3gageHu ckpuHuHz20B8u npozpamu 3a konopekmaneH kapuuHom B MHO20
CmpaHu 3a Auya Hag 60-2oguwHa Bv3pacm [4].

3AamHussm cmaHgapm 3a guaz2Ho3a Ha konopekmaneH kapuuHoM e koaoHockonusima, HO
Hegocmambuu Ha Memoga ca, ue e uHBa3uBHa, uguckBawu noBeue pecypcu u e ckvna [2, 4-6].
BMecmo moBa, Memogbm 3a ckpuHuHz 3a konopekmaneH kapuyuHoM, uznon3Ban B noBeuemo
cmpaHu, e mecmom 3a ¢ekaneH xemoz2nobuH (F-Hb), nocnegBaH om uHCcmpyMeHmManHo
uzcnegBaHe Ha gebeanomo uepBo npu cybekmu c nonokumeneH mecm. TouHocmma Ha F-Hb
mecma 3aBucu om u3noan3BaHus Memog u 2paHuvyHama cmolUHocm 3a geduHupaHe Ha
nonoXkumeneH mecm. QekanHume umyHoxuMuuHu mecmoBe (FIT) ce npegcmaBsam no-gobpe
om F-Hb mecm — me umam cneuuduuHocm 94% npu omkpuBaHe Ha konopekmaneH
kapuuHoM, HO caMo ymepeHa uyBcmBumeaHocm (74%) u He ycnaBam ga omkpusm
npegpakoBu cvbcmosiHua (noAunu u ageHomu). Huckama uyBcmBumeaHocm Ha FIT 3a
omkpuBaHe Ha paHHU emanu Ha konopekmaneH kapuuHoM noguepmaBa Heobxogumocmma om
HaMupaHe Ha HoBu buomapkepu, koumo 6uxa Mo2AU ga nogobpam cmeneHma Ha omkpuBaHe
npu ckpuHuH2 3a konopekmaneH kapuuHom [7-9].

LLEA

Aa ce ycmaHoBu 3HaueHuemo Ha cmolUHocmume Ha dekanHus kaanpomekmuH u M2-
nupyBamkuHazama 3a paHHa gua2Hocmuka Ha konopekmaneH kapuuHOM C pa3AuuyHa
Aokaauzauus.
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MATEPUAA N METOAN

MpocnekmuBHo ca npoyueHu 06w,o 90 yuacmHuka, pagnpegeaneHu B mpu 2pynu kakmo caegBa:
30 nauueHmu c konopekmaneH kapuuHoM, 30 nayueHmu CbC CUHgGPOM Ha pa3gpazHEHOmMo
uepBo u 30 nauueHmMu 6e3 ycmaHoBeHO XPOHUUYHO Op2aHUYHO UAU OHkoAo2uuHO 3abonsiBaHe
Ha 2acmpouHmecmuHaAHus mpakm — koHmpoaHa 2pyna. Bcuuku cybekmu, BkaloueHu B
npoekma ca nayueHmMu CbC CUMNMOMU OM CMpaHa Ha 2aCmpouHMecmMuHaAHUaS mpakm uau
nocemuau YMBAA ,A-p I'. Cmpancku” EAA - 2p. MNaeBeH no noBogu, HecBop3aHu c AeyeHue
(Hanp. npodurakmuuHu npezanegu, koHmpoaHuU npeaaegu). Mpu Bcuuku ca u3caegBaHu
cmouHocmume Ha pekanHua kaanpomekmuH (FC) u M2-nupyBamkuHa3ama.

Pe3yamamu: Haauue e gocmoBepHo pa3AauuHa cmeneH Ha kopeaauus MeXkgy cmolHocmume
Ha ¢ekanHus kaanpomekmuH u M2-nupyBamkuHazama - npu 85 % om nauyueHmu c
konopekmaneH kapuyuHom ca 3aBuweHu, u makuBa coCc cuHgpoM Ha pa3gpa3HeHomo uepBo
50% om nayueHmume, cpaBHeHu Mexkgy gBeme 2pynu u cnpsamMo yuacmuuuu B koHmpoaHama
2pyna.

ANCKYCUA

Bv3naneHuemo Ha gebeanomo uepBo moke ga goBege go kaHuepozeHe3a. Haauuue Ha
Bv3nanumeaHa Mukpocpega e kalouoB omauuyumeneH 6enez Ha paka. OcBeH moBa
Bv3nanumenHu peakuyuu Ha AokanHO u cucmeMHo HUBo uzpassm BarkHa poast B npozpecusima Ha
3abonnBaHemo u ouenssBaHemo npu konopekmaneH kapuuHoM. Hacmoswume memogu 3a
oueHka Ha nokanAHOmMoO Bb3naneHue pa3uumam Ha B3emaHe Ha mvkaHHU npobu, koumo He ca
nogxogsawu 3a nonyaauyuoHeH ckpuHuHe [6, 11, 12].

QekanHuam kaanpomekmuH (FC) e uyBcmBumeneH mapkep 3a Bb3naneHue Ha gebeaomo
uepBo, ugnon3zBan 2naBHo npu kauHuuHa oueHka Ha Bb3naanumeaHo 3aboaaBaHe Ha uepBama.
MN3non3Ba ce 3a pa3zpaHuvaBaHe MeXkgy op2aHuU4YHU U PyHKUUOHAAHU HapyweHUst Ha gebeaomo
uepBo. Tou e kaayut-cBvp3Baw, npomeuH, npuHagaeXkaw, kem cemelicmBo npomeuHu S-100,
CbCMOSAW,0 CE OM Mpu nhoAunenmugHu Bepuau u ce Hamupa npeguMHo B uumonaagmama Ha
HeympoduAaume u MembpaHama Ha MoHouumume. FC ce ocBo6o)kgaBa Bopxy Heympoduaume
npu kaemvuHa cMbpm uAu yBpeXgaHe u ce cMama, yue uma pez2yAamopHU pPoAu Bopxy
koMnoHeHMume Ha Bv3naaumenHusa npouec, BkalouumenHo gpyau mueaougHu kaemku (Hanp.
CD11b+ knemku) [5, 13]. FC HaBAu3a B AymeHa Ha yepBama upe3 Muzpauus u e ycmouuuB Ha
€H3UMHO pa3zpaxkgaHe u caegoBamenHo MoXe AecHo ga 6vbgam omkpum B meaecHu
mamepuanau kamo ¢ekaauu [5]. MoBuwaBaHe Ha FC Bv3HukBa npu 2oAaMo pa3Hoobpa3ue om
cmoMawHo-upeBHU cbocmosiHus, BkalouumeaHo koaum u 3anockauecmBeHo 3aboasBaHe u
Bonpeku ue e uyBcmBumenHa msipka 3a Bv3naneHue, He e cneyuduuyHO 3a HUMO EegHOo
cbcmosiHue. Bonpeku moBa, kamo ce uma npegBug BakHocmma Ha Bb3naneHuemo npu
pa3zBumuemo u npozpecusma Ha paka, Haanuuuemo Ha noBuweH FC moXke ga npegocmaBu
gonbAHUMeAHa oueHka Ha pucka 3a nayueHma om konopekmanHa Heonaa3us u npozpecus [14-
17]. FC e ycmou4uB Ha eH3uMHO pa32pakgaHe no Bpeme Ha npeMuHaBaHe npe3 cMoMawHO-
upeBHusa mpakm u ocmaBa cmabuaeH go 7 gHu npu cmalHa memnepamypa. OcBeH moBa e
ABCHO u3MepuM. KpalHusm pe3yamam MoXke ga 6bge HaauueH caeg 15 MuHymu obpabomka.
CmolHocm nog 50 pg/g e cuumaHa 3a HopmanHa [13].

MupyBam kuHaza uzoeH3zum mun M2 (M2-PK) e cneuuaneH u3o0eH3uM Ha nupyBamkuHa3a,
kalouoB eH3um B pamkume Ha 2aukoauzama, koHmpoaupaw, Memaboau3zbm Ha knemku c Bucoka
ckopocm Ha npoaudepauusi, kamo mymopHu kaemku. Tol omkpuBa cneyuduuHu npomeHu 8
upeBHu knemku npu noaunu u konopekmaneH kapuyuHom, kakmo u nauueHmu ¢ Bucok puck c
0CMPpO UAU XPOHUYHO Bb3naneHue Ha uepBama (Hanp. yauepo3eH koaum, 6oaecm Ha Crohn).
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To3u U30€H3uUM kamanau3upa npeBpvwaHemo Ha dochoeHoanupyBam B8
ageHo3uHmpudocdam, npouzBexkgatuku nupyBam. B 3aBucumocm om memaboAumHume
dyHkuyuu Ha mvkaHume, pa3AuYHU U30€H3uUMU Ha hupyBamkuHa3ama ca u3aBeHu. o Bpeme Ha
obpazyBaHemo Ha mymop, mbvkaHHO-cneyuduyHuUMe u3zoeH3uMu u3uye3Bam u u30eH3UMbM
nupyBamkuHasa ce u3pa3sBa kamo mun M2. 3a pa3auka om Bcuuku gpyau nupyBamkuHaszHu
uzoeH3umu (mun L, M1 u R), koumo ce cbcmoam om uemupu cybeguHuyu, u3oeH3uMbm M2-
nupyBamkuHa3a (M2-PK) mo)ke ga ce cpewa B cuanHo akmuBHa mempamepHa dopma, kakmo u
B8 gumepHa ¢opma ¢ Hucka akmuBHocm. AumepHama ¢opma e noumu HeakmuBHa u
6razonpusmcmBa kaHaAugupaHemo Ha 2aloko3zHume Bva2aepogu B cuHMemMuUHU npouecu,
kamo HykaeuHoBa kuceAuHa, amuHokuceAuHa u cuHme3 Ha MacmHu kuceAauHu. TempaMepHama
dopma e cunHO akmuBHa u 6AazonpusmcmBa eHepz2ulHO-Bb3cmaHoBsBawomo
npeobpazyBaHe Ha pocdoeHoAnupyBam go nupyBam u nakmam. B mymopHu knemku, M2-PK
ce Hamupa 2naBHo B gumepHa dopma u canegoBameaHO e HapeueHa ,mymopHa M2-PK”.
Aumepusauusma Ha M2-PK ce npegu3BukBa om B3aumogelcmBue c pa3AuyHU
oHkonpomeuHu, BkalouumenHo pp60v-src-kuHa3a, oHkozeHeH dubpobracmeH pacmeXkeH
¢dakmop 1 u yuoBewku nanuanoma Bupyc 16 E7 [18,19].

AumepHama ¢opma Ha M2-PK ce ocBobokgaBa om mymopume B kpvBma u moXke ga bbge
koanuvecmBeHo onpegeneHa upe3 caHgBuu eH3uMHO-cBbp3aH UMyHOCOpBEHMEH aHaAu3
(ELISA; ScheBo Biotech AG, lNuceH, l'epmaHus). Mima okono 40 nybaukyBaHu npoyuBaHus 3a
koHueHmpauuume Ha M2-PK B kpbBma caeg 1997. Te noka3zBam 3HauumenHo yBeAauueHue Ha
M2-PK u kopeaayus cbC cmagupaHemo Ha CAegHUMeE MyMopu: MeAaHoM, wumoBugHa Xkaesa,
2bpgu, 6sA gpob, b6vbpek, e3odazeaneH, cmomaweH, naHkpeamuueH, konopekmaneH,
AluHukoB, uepBukaneH u 6vbpeueH kapuuHoM. AbA20CPOUYHOMO onpegeasHe Ha M2-PK 8
EDTA-nnagMama ce u3non3Ba kamo uHcmpymeHm 3a nocaegBawu u3caegBaHusa 3a
HabAlogaBaHe Ha Heycnex, peuuguB uau ycnex no Bpeme Ha mepanusama. MNpu konopekmaneH
kapuuHom u ageHoM M2-PK ce ocBobo)kgaBa B8 dpekaauu [18,19].

M2-PK e om cbwecmBeHo 3HaueHue 3a mymopHus pacmex Ha konopekmaneH pak upes3
pezaynupaHe Ha kaembvuHama npoaudepauus u Muzpauus Ha pakoBu knemku Ha gebenomo
uepBo. Mo-20n5M0 koauuecmBo om mo3u uzomep ce Hamupa B HanpegHaA myMopeH cmagud u
e cBvp3aHo c AuMdHU Memacma3su npu nayueHmu c konopekmaneH pak. TymopHa M2-PK ce
omkpuBa BvB dekanuume Ha nayueHmu ¢ konopekmaneH kapuyuHoM u konopekmanHu noaunu.
KoAauvecmBomo Ha M2-PK BvB dpekaruume moxke ga 6vge koanuuecmBeHo onpegeneHo upes
€H3UMHO-cBbp3aH uMyHocopbeHmeH aHaau3 (ELISA) u no mo3u HauuH dekanHa M2-PK e
npegnaoXkeHa kamo uHcmpyMeHm 3a omkpuBaHe Ha konopekmaneH kapuuHom [19-21].
Bbop3uam mecm 3a d¢ekanHa M2-PK noka3zBa uyBcmBumeaHocm, cneuyuduuHocm,
noAnokumeAHa Npo2HOCMUYHa cmolUHOCM U ompuuameAHa npo2Hocmu4yHa cmolHocm B8
58,8%, 855%, 11,2% u 98,5%, cvomBemHo, npu omkpuBaHe Ha konopekmaneH
ageHokapuuHoM. 3a omkpuBaHe Ha konopekmaneH ageHoMmM, mo3u mecm gaBa
uyBcmBumeaHocm, cneuyuduyHOCmM, nNOAOXKUMEAHa npo2HOCMU4YHa cmoluHoCcm U
ompuuameAHa hpo2HoCmMuyHa cmouHocm B 27,3%, 86,3%, 27,0% u 86,5%, coomBemHo [22].

N3BOAU

Hacmosiwomo npoyuBaHe noka3Ba, ue kakmo HuBama Ha dekanHu M2-PK, maka u Ha
kannpomekmuH Mo2am ga gonpuHecam 3a paHHOmMoO, HeuHBa3uBHo omkpuBaHe Ha
konopekmaneH pak. Te3u mapkepu Moz2am ga cAay)kam kamo noAe3HU uHCmpymMeHmu 3a
ckpuHuH2, 0c06€eHO Npu acuMNMoOMamuyHU uHguBugu, U ga noMO2Ham 3a npuopumusupaHe
Ha nayueHmMume 3a no-HamambvWwHO eHgockoncko ugcaegBaHe.
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NON-INVASIVE SCREENING METHODS FOR EARLY DETECTION OF COLORECTAL
CANCER [ENGLISH]

SUMMARY

Introduction: Colorectal carcinoma is the third most common cause of cancer worldwide, and
among the population in developed countries, approximately 5% will be diagnosed with this
disease during their lifetime. Common symptoms of colorectal carcinoma (change in bowel
physiology, rectal bleeding, weight loss) present late in the course of the disease. However,
these symptoms are non-specific and therefore have a relatively low positive predictive value
(3-4%); therefore, they are not sufficiently informative to make a diagnosis based solely on
them. However, the most important prognostic factor is the stage of the disease at diagnosis,
which is why colorectal carcinoma screening programs have been established in many
countries for people over 60 years of age.

Objective: To determine the importance of fecal calprotectin and M2-pyruvate kinase values
for the early diagnosis of colorectal carcinoma of different localizations.

Material and Methods: A total of 90 participants were prospectively studied, divided into three
groups as follows: 30 patients with colorectal carcinoma, 30 patients with irritable bowel
syndrome, and 30 patients without established chronic organic or oncological disease of the
gastrointestinal tract, serving as the control group. All subjects included in the project were
patients with symptoms of the gastrointestinal tract or who visited the University Hospital "Dr.
G. Stranski" EAD - Pleven on occasions unrelated to treatment (e.g., prophylactic examinations,
control examinations). The values of fecal calprotectin (FC) and M2-pyruvate kinase were
examined in all of them.

Results: There is a significantly different degree of correlation between the values of fecal
calprotectin and M2-pyruvate kinase. In 85% of patients with colorectal carcinoma, the values
are elevated, compared to 50% of patients with irritable bowel syndrome. The correlation is
compared between the two groups and with participants in the control group.

Discussion: Elevated FC occurs in a wide variety of gastrointestinal conditions, including colitis
and malignancy. Although it is a sensitive measure of inflammation, it is not specific to any
particular condition. However, given the importance of inflammation in cancer development
and progression, the presence of elevated FC may provide an additional assessment of a
patient’s risk of colorectal neoplasia and progression. FC is resistant to enzymatic degradation
during transit through the gastrointestinal tract and remains stable for up to 7 days at room
temperature. It is also easily measurable. The final result can be available after 15 minutes of
processing.

Pyruvate kinase isoenzyme type M2 (M2-PK] is crucial for colorectal cancer tumor growth, as
it regulates the proliferation and migration of colon cancer cells. Higher levels of this isomer
are found in advanced tumor stages and are associated with lymphatic metastasis in patients
with colorectal cancer. Tumor M2-PK is detected in the feces of patients with colorectal
cancer and colorectal polyps. The amount of M2-PK in feces can be quantified using an
enzyme-linked immunosorbent assay (ELISA); therefore, fecal M2-PK has been proposed as a
tool for detecting colorectal cancer.

Conclusions: The present study shows that both fecal M2-PK and calprotectin levels can
contribute to the early, noninvasive detection of colorectal cancer. These markers may serve
as useful screening tools, especially in asymptomatic individuals, and help prioritize patients
for further endoscopic investigation.
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BACKGROUND

Colorectal cancer is the third leading cause of cancer worldwide, with approximately 5% of
individuals in developed countries diagnosed during their lifetime. The incidence of colorectal
canceris closelyrelated to age. In developing countries, the median age at diagnosisis 68 years
for men and 73 years for women [1, 2]. Most cases of colorectal cancer are sporadic,
progressing gradually over time through the adenoma-carcinoma sequence [3]. Common
symptoms of colorectal carcinoma (change in bowel physiology, rectal bleeding, weight loss)
present late in the course of the disease. However, these symptoms are not specific to
colorectal cancer and, therefore, have a relatively low positive predictive value (3-4%), thus
precluding their usefulness in establishing a diagnosis of colorectal cancer. However, the most
important prognostic factor is the stage of the disease at diagnosis, so colorectal cancer
screening programs have been established in many countries for individuals over 60 years of
age [4].

Although colonoscopy remains the gold standard for diagnosing colorectal cancer, it is
invasive, resource-intensive, and costly. [2, 4-6]. Instead, the screening method for colorectal
cancer used in most countries is the fecal hemoglobin (F-Hb) test, followed by an instrumental
colon examination in subjects with a positive test result. The accuracy of the F-Hb test
depends on the method used and the cutoff value used to define a positive test. Faecal
immunochemical tests (FIT) perform better than the F-Hb test since they have a specificity of
94% in detecting colorectal cancer but only moderate sensitivity (74%]), thus failing to detect
precancerous conditions (polyps and adenomas). The low sensitivity of FIT in detecting early
stages of colorectal cancer highlights the need to find new biomarkers that could improve
detection rates in colorectal cancer screening [7-9].

OBJECTIVE
To determine the importance of fecal calprotectin and M2-pyruvate kinase values for the early
diagnosis of colorectal carcinoma of different localizations.

MATERIAL AND METHODS

A total of 90 participants were prospectively studied, divided into three groups as follows: 30
patients with colorectal carcinoma, 30 patients with irritable bowel syndrome, and 30 patients
without established chronic organic or oncological disease of the gastrointestinal tract,
serving as the control group. All subjects included in the project were patients with symptoms
of the gastrointestinal tract or who visited the University Hospital "Dr. G. Stranski" EAD - Pleven
on occasions unrelated to treatment (e.g., prophylactic examinations, control examinations).
The values of fecal calprotectin (FC) and M2-pyruvate kinase were examined in all of them.

RESULTS

Thereis a significantly different degree of correlation between the values of fecal calprotectin
and M2-pyruvate kinase. In 85% of patients with colorectal carcinoma, the values are elevated,
compared to 50% of patients with irritable bowel syndrome. The correlation is compared
between the two groups and with participants in the control group.

Discussion: Inflammation of the colon can lead to carcinogenesis. The presence of an
inflammatory microenvironment is a key hallmark of cancer. Furthermore, inflammatory
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responses at the local and systemic levels play an essential role in disease progression and
survival in colorectal cancer. Current methods to assess local inflammation rely on tissue
sampling, which is unsuitable for population screening [6, 11, 12].

Faecal calprotectin (FC) is a sensitive marker of colonic inflammation and is used mainly in
clinically evaluating inflammatory bowel disease to differentiate between organic and
functional colonic disorders. It is a calcium-binding protein belonging to the S-100 family of
proteins, consisting of three polypeptide chains. It is predominantly found in the cytoplasm of
neutrophils and the membranes of monocytes. FC is released on neutrophils upon cell death
or injury and is thought to have regulatory roles on components of the inflammatory process,
including other myeloid cells (e.g., CD11b+ cells) [5, 13]. By migration, FC enters the intestinal
lumen, is resistant to enzymatic degradation, and can be readily detected in body materials
such as faeces [5]. FC elevation occurs in a wide variety of gastrointestinal conditions,
including colitis and malignancy. Although it is a sensitive measure of inflammation, it is not
specific to any of these conditions. However, given the importance of inflammation in the
development and progression of cancer, the presence of elevated FC may provide an additional
estimate of a patient's risk of colorectal neoplasia and progression [14-17]. FC is resistant to
enzymatic degradation during passage through the gastrointestinal tract and remains stable
for up to 7 days at room temperature. Furthermore, it is easily measurable. The final result can
be available after 15 minutes of processing. A value below 50 pg/g is considered normal [13].
M2-pyruvate kinase (M2-PK] is an isoenzyme involved in glycolysis and plays a critical role in
the metabolism of highly proliferative cells, including cancer cells. It detects specific changes
in intestinal cells in polyps and colorectal cancer, as well as in high-risk patients with acute or
chronic gut inflammation (e.g., ulcerative colitis, Crohn's disease). This isoenzyme catalyzes
the conversion of phosphoenolpyruvate to adenosine triphosphate, producing pyruvate.
Different isoenzymes of pyruvate kinase are expressed depending on the metabolic functions
of tissues. During tumour formation, tissue-specific isoenzymes disappear, and the pyruvate
kinase isoenzyme is expressed as type M2. Unlike all other pyruvate kinase isoenzymes (L, M1,
and R types), which consist of four subunits, the M2 pyruvate kinase isoenzyme (M2-PK] can
occur in a highly active tetrameric form as well as in a dimeric form with low activity. The
dimeric form is almost inactive and favours the channelling of glucose carbons into synthetic
processes such as nucleic acid, amino acid, and fatty acid synthesis. The tetrameric form is
highly active and favours the energy-reducing conversion of phosphoenolpyruvate to
pyruvate and lactate. In tumour cells, M2-PK is mainly found in the dimeric form and is
therefore termed "tumour M2-PK". Dimerization of M2-PK is induced by interaction with
various oncoproteins, including pp60v-src-kinase, oncogenic fibroblast growth factor 1, and
human papillomavirus 16 E7 [18,19].

The dimeric form of M2-PK is released from tumours into the blood and can be quantified by
sandwich enzyme-linked immunosorbent assay (ELISA; ScheBo Biotech AG, Giessen,
Germany). About 40 studies on M2-PK concentrationsin blood have been published since 1997.
These studies reported a significant increase in M2-PK and a correlation with the staging of
the following tumors: melanoma, thyroid, breast, lung, kidney, esophageal, gastric, pancreatic,
colorectal, ovarian, cervical, and renal carcinoma. Long-term determination of M2-PKin EDTA-
plasma is used as a follow-up tool to monitor failure, relapse, or success during therapy. In
colorectal cancer and adenoma, M2-PK is released in faeces [18,19].

M2-PK is essential for colorectal cancer tumour growth by regulating colon cancer cell
proliferation and migration. A higher amount of this isomer is found in the advanced tumour
stage and is associated with lymphatic metastasis in colorectal cancer patients. Tumour M2-
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PK is detected in the faeces of patients with colorectal cancer and colorectal polyps. The
amount of M2-PK in faeces can be quantified using enzyme-linked immunosorbent assay
(ELISA); thus, faecal M2-PK has been proposed as a tool for colorectal cancer detection [19-
21].

The rapid faecal M2-PK test showed sensitivity, specificity, positive predictive value, and
negative predictive value in 58.8%, 85.5%, 11.2% and 98.5%, respectively, in detecting
colorectal adenocarcinoma. For the detection of colorectal adenoma, this test gave sensitivity,
specificity, positive predictive value, and negative predictive value in 27.3%, 86.3%, 27.0%
and 86.5%, respectively [22].

CONCLUSIONS

Our findings suggest that both faecal M2-PK and calprotectin levels can contribute to the
early, non-invasive detection of colorectal cancer. These markers may serve as useful
screening tools, especially in asymptomatic individuals, and help prioritize patients for further
endoscopic evaluation.
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