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OCOBEHHOCTW COCTOSAHAA COEAMHUTENbHON TKAHUN
Y BOJIbHbIX KOJIOPEKTAJIbHbIM PAKOM

XapbKOBCKUI HaLMOHaJIbHbIA MeAULUHCKUIA YHUBEpPCUTET

B akcneprnmMeHTe nayyeHbl nokasaTtenu, xapakTepu-
3YI0LLME COCTOSIHVNE COEANHUTENBbHOM TKaHWN Y 6OJIbHbIX
KONIOPEKTasIbHbIM PakOM. YCTaHOBMEHO, YTO AaHHOe
3aboneBaHMe COMPOBOXOAETCS MOBbILIEHNEM KOJa-
reHO/IMTUYECKON aKTUBHOCTU CbIBOPOTKM KPOBW, ak-
TUBaUMEN dnacTasbl, yBEMYEHNEM YPOBHEN MNKO3a-
MWHOMNKAHOB U FrManypOHOBOM KMCNOTbI B CbIBOPOTKE
KpoBu. Mpn 3TOM HaMMeHee BbIPaXEHHbIE U3MEHEHUS
YNOMSHYTbIX MapamMeTpoB xapakTepHsol onsa Il ctagun
3abosieBaHusl, B TO BPeEMS Kak MakChMasibHble n3me-
HeHust HabnogatoTes npu IV cTagnm KonopekTanbHOro
paka. Takmum 00Opas3oM, KOJIOPEKTaJIbHbIN pak COmMpo-
BOXOAETCA akTUBHOWM [OECTPYKUMEN BHEKIETOYHOro
marpukca.

KnoyeBble cnioBa: KONOPEKTasbHLIN pak, Konna-
reHoONMTUYEeCKass akTUBHOCTb, MNKO3aMUHOMINKaHbI,
anacrasa, rmanypoHoBas KMcnoTa.

Pesynbtathl paboTbl Obisv NONYYEHbI B X048 UCCe-
[OBaHUIM MO HAy4yHO-TEXHUYeckon Teme M3 YkpauHbl
«KniHiko-ekcnepuMeHTanbHe OBrpyHTYBaHHSA OOHO30-
JNIOriYHOI AjarHOCTMKM Ta OnTUMI3alji naToreHeTUYHoi
Tepanii OHKONAaToOorii TOBCTOr0 KULWEYHMKa Ha OCHO-
Bi BMBYEHHS iHTErPaTUBHUX CUCTEM KOHTPOJIIO rome-
oCTaTM4HOI dYHKUji opraHiamy», N2 roc. permcrpaunm
0110U000485, 2012r.

BeepneHue. ExerogHo B CoeamHeHHbix LTaTax
anarHoctupyetca 160000 Bnepsble 3aperucTpmpo-
BaHHbIX Clly4aeB KonopektanbHoro paka (KPP), 57000
nauveHToOB YMUPAIOT OT AaHHOro 3ab0sieBaHUs, 4TO ae-
naeT ero BTOpOoi No 3HAYMMOCTU NPUYMHON CMEepPTH OT
OHKOJIOrMYeCcKOM naTonorum cpeam B3pOCsioro Hace-
neHusi. 3aboneBaHne Ha4yMHaeTcs B Buae nobpokade-
CTBEHHOIro afeHOMaTo3HOro Noauna, KOTOPbIN TPaHC-
dopmmpyeTcs B ageHOMy C aucriasveinn BbICOKOW
CTerneHun, Nnepexoaseto 3aTeM B MUHBa3MBHbIN pak [7].
BaxxHoe 3HauyeHue npruobpeTaeT paHHAS AnarHocTuka
3aboneBaHunsi, 4To 06yCcnoBneHo aphEKTUBHOCTLIO Ne-
yeHus KPP Ha paHHux cTtagmsx. Tak, onyxonu | n Il cta-
OMN YyCNELLIHO 3/IMMUHUPYIOTCS ONEpPaTUBHBbIM MYTEM.
OnepaTtMBHOE BMELIATENLCTBO B COYETAHUU C aablo-
BAHTHOM XMMUOTEPAnmMen oKkasbiBaeT MOJIOKUTESNbHbIN
adpdekT B 73% cnyyaes lll ctagum KPP. HecmoTps Ha
3HaYUTENbHbIE AOCTMXEHUS XMMNOTepanum noCnegHuX
net, KPP IV ctaguun, kak npaBuio, gBNgeTcs UHKypa-
6enbHbiM [4]. Onsa KPP xapakTepHa Bblpa)XeHHast TeH-
JeHums K manurHndauuu. MpumepHo y 25 % 605bHbIX
C BMEpPBbIE BbISIBIEHHOW NaToNornen 06Hapy>XmBaloTcs

meTacTassbl, ay 50 % Bcex naumeHToB ¢ KPP meTacTtasbl
pa30BbLIOTCSA CO BPEMEHEM [6].

M3BECTHO, Y4TO COCTOSIHME COEANHUTENIbHOWN TKaHU
BHOCUT BKJag, B NPOrpeccmpoBaHmne onyxosnu, okasbl-
Bas BINSIHNE Ha OMyXOJIEBYIO MHBA3MIO M METACTa3UpPO-
BaHne. OgHaKko posb coeanHuTenbHom TkaHum npm KPP,
a Takke NoTeHuuanbHasa NporHOCTUYeCKas posib MeTa-
60/INTOB, XapakTepu3YyIoLLMX COCTOSIHME BHEKJIETOYHO-
ro MaTpuKca Npu OHKOJIOrMYECKOM NPOLLECCE, KOTOPbIN
nopaxaeT TONICTbIN KNLLIEYHUK, MOANEXMUT YTOYHEHMIO.

Llenblo pabGoTbl ABUIOCH U3y4YeHne ocoOeHHoCTel
COCTOSIHUSI COEAMHUTENIbHOWN TKaHW Y 605bHbIX KPP.

Martepuansl n metoabl. B nccnenosaHuy npuHn-
Manu yyactme 123 605bHbIX (69 MY>XXUUH 1 54 XeHLMH)
KONOpPEKTabHbIM PakoM, KOTOpble HaxXo0AUIUCb Ha 06-
cnefoBaHUN U NledeHur B XapbKOBCKOM 06/1acTHOM
OHKOJNIOrnM4yeckom ueHTpe. uarHos KPP u ctaguio 3a-
6oneBaHUs NOATBEPXAANN C MOMOLLUBID KIIMHUYECKMX
M TMCTONOrMYeCcKnx MeToaoB: Il ctagusa oHkonpouecca
obHapyxeHa y 35 naumeHToB; y 29 NnaunmeHToB AMarHo-
ctmpoanu lll ctaguio KPP 1 25 nauyeHToB cTpaganu ot
IV ctagnu. Mpynny cpaBHeHus (34 4enoBeka) CoCTaBsA-
JIM YCNOBHO 300POBbIE NMLLA aHANIOMMYHOr0 BO3pacTa u
nona 6e3 oHkonartonoruu. MNMporpammMa nccnenoBaHns
BKJIlOYAa onpeneneHne akTMBHOCTW anacTassbl, Konna-
reHonmMTn4eckom aktmeHocTn (KJ1A) CbiIBOPOTKKM KPOBW,
CoAepXaHUs rmanypoHOBOM KUCNOTbI U MMKO3aMUHO-
rnukaHoB ([Al) B CbIBOPOTKE KPOBMU.

AKTMBHOCTb 3fiacTa3bl onNpenensnn nMmmyHodbep-
MEHTHbIM METOJOM C MOMOLLb0 Habopa peakTVMBOB
“Human Elastase” (Hycult Biotech, Hunaepnangpl). KJ1A
CbIBOPOTKWN KPOBW OMPEAeNnsnu nyteM nMHkydaumm ob-
pPasLoB CbIBOPOTKM C HATUBHLIM KOJIJIAreHOM C Mo-
cnenywwMM onpeaeneHemM NpoaoykToB ero pacnaga
no rugpokcunponuHy [2]. ConepxaHune Al B CbiBO-
poTke KpoBu onpegensnu no metoay . H. Lapae-
Ba [3]. KoHueHTpauuio ruanypoHoBon kucnotbl (IK)
B CbIBOPOTKE KPOBM 00OCnenyembix NuL, Oonpenensnuv
MMMYHO(EPMEHTHbIM METOAOM C MOMOLLbID Habopa
«Hyaluronic Acid (HA) test KIT» (Corgenix Inc., CLLA).

Cratuctmyeckyio 06paboTKy AaHHbIX NPOBOAMIIN C
MOMOLLBIO NakeToB nporpammel GraphPad Prism 5. ing
BbISIBIEHNS PA3NNYNIA MeXOy He3aBUCUMbIMUK rpynna-
MW HOpPMaJibHO pacnpeneneHHbIX BeNYMH UCMOJb-
3oBann t-kputepuii CrblopeHTa-duwiepa; pasnuuus
Mexnay rpynnamMmm cuymTtanu cTaTtMcTUYEeCKn OOCTOBEpP-
HbiMK Npu p<0,05.

Pe3ynbTatbl uUccnepoBaHus M ux obGcyxae-
Hue. B pesynbrate npoBeAeHHOr0 UCCAenoBaHUs



Tab6nuua

Mokasarenu mera6onuama coeguHUTENbHOW TKaHM y 6onbHbIx KPP

Fpynna HaGnioaeHus, M+m
MNokasarenu Fpynna Il ctapusa Il ctapna IV ctapua
CpaBHEHUsI | KOJIOPEKTaNIbHOrO | KOJIOPEKTANIbHOIO | KOJIOPEKTaNIbHOro

(n=34) paka (n=35) paka (n=29) paka (n=25)
AnacTtasa (nkr/mn) 26,94+2,92 75,33+6,11* 141,71+8,65* 189,54+£10,12*
KonnareHonutuyeckas akTMBHOCTb 7.01+0,49 35.76+3.45* 41,2343 44> 46,1242, 74"
(MKMoONb/n 4)
FMuko3amMuHorankaHbl (MKMOJb/ ) 32,56+2,49 50,74+4,32* 73,99+5,43* 96,99+4,32*
F'vanypoHoBasi kucnoTta (Hr/mn) 31,46+1,51 51,51+2,79* 71,34+3,12* 87,79+3,54*

MpumeyaHume:* pasHuua goctosepHa p<0,05.

00OHapy>XeHO [0CTOBEPHOE MOBbLILLIEHNE AKTMBHOCTb
anactasbl y naumeHtoB ¢ KPP. lMpn aHann3e aKkTUBHO-
CTW paHHoro ¢depmeHTa y 6onbHbix KPP yctaHoBne-
HO, 4TO 3yacTasa MakCMMasibHO aKTMBHA Y NMauVeHTOB
Ha IV ctagmmn 3ab6oneBaHns U MUHUMANbHO akTUBHA Y
6onbHbix KPP co Il ctagueir. Tak y naumMeHToB CO BTO-
povi ctagmeinn KPP akTMBHOCTb 9nacTaabl Bbille B 3 pasa
MO CPaBHEHMIO C KOHTPOJIbHOM rpynna, y 60/bHbIX Ha
TpeTben ctagmm — B 5,5 pas 1, HaKOHeL, y NaLMEHTOB C
yeTBepTol cTagueit KPP — B 7 pa3 (Tadn.). M3BecTHO,
YTO BOKPYF OMyxofie TKaHW B TOJICTOM KULLUKE NPOUC-
XO4UT HaKonneHne HenmTpodunos [5] ¢ nocnegytoLlen
cekpeLumen anacTtasbl — NPOTEOINTNHECKOrO PEPMEH-
Ta, 061a4aloLLEro BbIPaXXEHHOM akTUBHOCTLIO B OTHO-
LEHNN CTPYKTYPHOro KOMMOHEHTA COEeOMHUTENbHOMN
TkaHn — 6enka 9nacTuHa, 4TO MO3BONSET Npennosno-
XUTb BKNaL MMEHHO HENTPODUIIbHOM 351acTasbl B MO-
BblLLEHNE 06LLEN aKTUBHOCTY 3/1acTadbl KPOBU.

B xopne nccnenoBaHvs yCTaHOBEHO, YTO Y 6OJIbHbIX
KPP poctoBepHO noBbiwaetTcsa KJTA no cpaBHEHUIO C
YCIOBHO 340POBbIMU fI0AbMU. AnHaMmnka n3aMeHeHus
KJ1A cbIBOPOTKM KPOBU B 3aBUCUMOCTU OT CTaaun 3a-
6oneBaHNa cxoXxa C OWHAMWUKOM M3MEHEHUs aKTUB-
HOCTM anacTtadbl. Tak KJIA y naumeHToB Ha Il ctaguun
MpeBbILLaeT aHaNornyHbl nokasatefls KOHTPOJIbHOM
rpynnsl B 5 pas. B To Bpemsa kak y naumeHTos Ha lll v IV
ctaguax KPP nokasaTtenb KJIA Bbille COOTBETCTBEHHO
npuénnanTensHo B 6 1 7 pa3 Nno CpaBHEHUIO C YCIIOB-
HO 300pPOBbIMU MHAMBMAAMK (Tabn.). N3BecTHO, 4TO
cymmapHas KJTA cocTouT B NePBYIO 04epenb U3 akTUB-
HOCTW MaTPUYHbIX MeTannonpoTenHas (konnareHas,
XenaTtnHas) U KaTerncuHos, T. €. GepMeHTOB nN30Co-
MaJibHOrO 1 HENMM30COMaJIbHOIro NpomncxoxaeHma [1].

MoBbiweHne KIA y 60nbHbIX KPP yka3biBaeT Ha ycu-
JIEHHbIN NPOTE0NS KOoNNareHa npuv AaHHOM NaTtonorum.
Takum 06pasom, yenmyeHne KJ1A CbIBOPOTKM KPOBU HA
dOHe MOoBbILLIEHME aKTUBHOCTM 9nacTasbl CBUOETENb-
CTBYET B MOJIb3Y YCKOPEHHON Aerpagaumm 6enkoBbIX
CTPYKTYPHbIX KOMMOHEHTOB COEAVNHUTENbHOW TKaHU,
B YACTHOCTM KOareHa n anactvHa, YTO MOXET BHO-
CUTb BKNaA, B AalbHelLlee nporpeccupoBaHme 3a6o-
NIeBaHUs, ONMYXOJNIEBYIO MHBA3UIO U METAaCTa3MpoBaHME.

lMpoueccbl NpoTeonnMsa KOMMOHEHTOB COEOVHUTESb-
HOM TKaHM MMeT Oonee BblPaXeHHbI xapakTep Ha
nosaHmx ctagnax KPP.

YCTaHOBNEHO, YTO AE3MHTErpaums BHEKIETO4YHOro
MaTpuKca BKIOYAET HE TOJIbKO OENKOBbINA KOMMOHEHT.
OueHka coaepXXaHusi yrneBOOHbIX KOMMOHEHTOB CO-
€OVNHUTENBHOTKAHHOro MaTpukca nokasana rnoBbille-
Hune kak Al Tak n ogHoro u3 KoMnoHeHToB MAlN — rn-
anypoHOBOW KUCNOTbl Y 6osbHbIX KPP. BTopas ctaams
KPP conpoBoxpgaetcs nonyTopakpaTHbIM MOBbILLEHN-
eM KoHueHTpaumn Al B CbIBOPOTKE KPOBU MO CpaBHe-
HUIO C KOHTPOJILHOM rPynnom, a YypOBEHb ranypoHOBOMN
KMCNOTbI yBeNu4yeH B 1,6 pas. Y naumMeHTOB Ha TpeTben
cTagmn 3aboneeaHvs HabnopaeTcs 6onee BbIpaXeH-
HOE MNOBbILLEHNE YPOBHEN reTepononmcaxapuaos BHe-
KJIETOYHOIO MaTpurKca B CbIBOPOTKE KPOBU: Kak Al Tak
n K yBennyeHnbl B 2,3 pasa. YetBeptaga ctagusa KPP
npueoanT K yeenudeHuto FAIN n 'K cooTBETCTBEHHO
B 3 1 2,8 pasa no CpaBHEHUIO C YCIOBHO 3[40POBbLIMMU
nogbmu (Taén.). Mosbiwenve K n TAI B cbiBOPOTKE
KPOBW yKa3dbiBaeT Ha YCKOPEHHbI kaTabonmMam npore-
OrNIMKaHOB BHEKJIETOYHOrO MaTpukca. Takum obpasom,
noBbiweHne Ml B CbIBOPOTKM KPOBKU naumeHToB ¢ KPP
CBUOETENbCTBYET B MOJIb3Y AECTPYKLNN COEANHUTENb-
HOW TKaHWM NPV JAHHOM NaTosI0Ornn.

BbiBoabl. [NprvHMMaa BO BHUMAHUS U3MOXEHHbIE
pes3ynbTaTbl, Mbl MOXEM CAefaTb BblBOL, O TOM, HTO
KOJIOPEKTAsNIbHbIA  pak COMPOBOXOAETCH aKTUBHOM
[EeCTPyKLMEN BHEKNEeTOYHOro matpukca, 6onee Bbl-
PaXeHHOM Ha MO34HUX CTaamax. YCKOPEHHbI kaTa-
60N1M3M KOMMOHEHTOB MEXKJIETOYHOIO BELLECTBA CO-
€0MHUTENbHOW TKaHW MOXET obneryaTb AanbHENLLYIO
OMNyXOJIEBYIO MHBA3MIO, a TaKXXe MeTacTasnpoBaHme.

AHann3 nokasbiBaeT, YTO yKa3aHHble nokasaTrenu
MOTYT CIIYXWUTb B KQ4€CTBEe NMPOrHOCTUYECKOM OCHOBbI
OISt OLEHKM CTEMEHN TsxKecTu 3aboneBaHnsa 1 oTpaxa-
10T BaXHYIO POJib BHEKIETOYHOIrO Matpukca B naftore-
He3e n meTactadmpoBaHun KPP.

MepcnekTuBbl panbHEAWNX WUCCeO0BaHUMN.
Mony4yeHHble pe3ynbTaThl NO3BOJIAIOT 060CHOBATL NEp-
CMNeKTVBbl AafbHENLUNX WCCNefOoBaHUN, HanpasieH-
Hble Ha N3YYEHN MEXaHM3MOB Pa3BUTUSA, ANATHOCTUKM
1 NNe4eHns KONOPEeKTaIbHOro paka.
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OCOBJIMBOCTI CTAHY CMOJTYYHOI TKAHUHU Y XBOPUX KOJIOPEKTAJIbHUIN PAK

Fop6au T. B., TkaueHko A. C., MaptuHoBa C. M., JiuteuHeHko E. 10., MoiceeHko A. C.

Pe3iome. B ekcrneprMeHTi BUBYEHO MOKA3HUKM, L0 XapakTepuayoTb CTaH CroJly4HOI TKAHUHU Y XBOPUX Ha
KONopeKTanbHU pak. BcTaHOBNEHO, O AaHe 3axBOPKOBAHHA CYNPOBOOXYETLCS NiABULLLEHHAM KONareHoNiTny-
HOI aKTUBHOCTI CMPOBATKN KPOBI, akTUBALIED enacTtasdun, NiABULLEHHAM PIBHIB M1ikO3aMiHOMIKaHIB i riafypoOHOBOT
KMCNOTWN Yy cMpoBaTLi KPOBi. [py LbOMYy HaMMEHLL BUPaXeHi 3MiHW 3ragaHnx napameTpiB xapaktepHi ons Il ctaaii
3axXBOPIOBAHHSA, B TOM 4ac 9K MakCMMalibHi 3MiHM cnocTepiranTbea npuv IV ctagii KonopekTanbHOro paky. Takmm
YNHOM, KOJIOPEKTASIbHNIM Pak CYrnpOBOAXKYETLCH aKTUBHOIO AECTPYKLIEID NO3aKTITUHHOrO MaTPUKCY.

Kno4yoBi crioBa: KONopeKkTanbHUN pak, KonareHoNiTm4yHa akTUBHICTb, M1iKko3aMiHOMIiKaHu, enacrasa, rianypo-
HOBa Ku1CcnoTa.
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Features of Connective Tissue in Patients with Colorectal Cancer

Gorbatch T. V., Tkachenko A. S., Martynova S. N., Lytvinenko E. Yu., Moyseyenko A. S.

Abstract. Every year 160,000 newly registered cases of colorectal cancer (CRC) are diagnosed in the United
States and 57,000 patients die from this disease, making it the second leading cause of mortality from cancer pa-
thology in adults. The disease begins as benign adenomatous polyps. Then it is transformed into an adenoma with
high-grade dysplasia, which can lead to the development of invasive cancer. It is interesting to note early diagnosis
of the disease is extremely important due to the efficacy of treatment in the early stages of CRC.

It has been known that the condition of the connective tissue contributes to tumor progression by influencing
tumor invasion and metastasis. However, the role of exctracellular matrix in CRC, as well as its potential prognostic
role of metabolites that characterize the state of the extracellular matrix in oncoprocess, which affects the large
intestine, should be made more precise.

The study was designed to evaluate features of connective tissue in patients with colorectal cancer.

The significant increase in elastase activity was found in patients with colorectal cancer. The analysis of its activ-
ity in patients with colorectal cancer showed that the highest elastase activity was observed in patients with the 4"
stage of the disease. The lowest activity was revealed in patients with the 2" stage of colorectal cancer.

It was found that patients with colorectal cancer had significantly elevated values of collagenolytic activity in
comparison with healthy individuals. Dynamics of changes in collagenolytic activity in serum depending on the
stage of the disease was similar to the dynamics of changes in the activity of elastase.

The elevation of collagenolytic activity in patients with colorectal cancer indicates enhanced proteolysis of
collagen in this pathology. Thus, the increased collagenolytic activity of serum against the background of activated
elastase favors rapid degradation of structural protein components of connective tissue, particularly collagen
and elastin, which may make a further contribution to disease progression, tumor invasion, and formation of
metastases. Proteolytic processes that involve components of extracellular matrix are more intense in the later
stages of colorectal cancer.

It was found that the disintegration of the extracellular matrix included not only the protein component. The
evaluation of carbohydrate components of connective tissue showed an increase in both glycosaminoglycans and
one of the components of glycosaminoglycans, namely hyaluronic acid, in patients with colorectal cancer.

Taking into account the results stated above, we can make a conclusion that colorectal cancer is accompanied
by the active destruction of the extracellular matrix, more severe in the later stages. The accelerated catabolism of
components of the extracellular matrix may facilitate tumor invasion and formation of metastases.

Analysis shows that these indices may serve as a basis for prognostic assessment of the severity of this disease
and reflects the important role of extracellular matrix in the pathogenesis and formation of metastases in colorectal
cancer.

Keywords: colorectal cancer, collagenolytic activity, glycosaminoglycans, elastase, hyaluronic acid.
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