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3ATAJIBHA XAPAKTEPUCTHUKA POBOTH

OOrpyHTyBaHHs BUOOPY TeMH AOCJHiI:KeHHs Ta ii akryaabHicTh. Ha chorogni
xpoHiunuit mankpeatut (XI1) 3aiimae TpeTe Miciie cepes] BCiX MaToIOrii OpraHiB HUTYHKOBO-
KHUIIIKOBOTO TpakTy. Po3BuTok ¢i6po3y 3a XII moB's3anHuii 13 HAKONMUUYCHHSIM HaJAMIpPHOI
KUIbKOCTI mo3akiiTuHHOro Mmatpukcy (ECM) uyepe3 mnocuiieHe HAKOMUYEHHS Ta
Jie30prafizaiito ioro 611KiB (PiOpoHEKTHH, TaMiHiH, kKonarenu tumy I, 11, a Takox V), mo
€ TPUYMHOIO JUC(YHKIIIT TKAHWH 1 OpraHHOI HEIOCTaTHOCTI. P TOCTITHUKIB PO3TIIAIAI0Th
XII, sik o1MH 13 TOJIOBHUX (PAKTOPIB PO3BUTKY paKy MiAILTyHKOBOI 3a103u (PI13) — xBopoOH,
Ha Ky npunaaae 6ins 10 % ycix BUIiB paky opraHiB TpasieHHs (Gasiorowska A., 2016;
Kandikattu H. K., 2020; Le Cosquer G., 2023; Crowther J.R., 2000). HiticHo,
HEKOHTpoJiboBaHe 3ananeHHs 113, mo Bunukae 3a XII, popmye cepemopuie, 30araucHe
[UTOKIHAMH ¥ XEMOKIHaMH, Ta CIpHs€ 3J0AKICHOMY MEpepOKEHHIO KIITUH Ha (OHI
MOTIPIIEHHS IMyHHOTO BUSBIICHHS ITyXJIMHU.

3a ocranHiMu nanumu nporpamu GLOBOCAN, 2018, mpoBeneHo0 Mi>KHApOIHOIO
areHIl€r0 TOCIKEHb 3 PaKy, KUIbKICTh J1arHocToBaHUX XBopux Ha PII3 3pocna mo 459
TUCSY, a KUTBKICTh cMepTel, cripuunHenux PII3, 1o 432 Tucsa4 BIpoaoOBK POKY.

Harowmicts, Bke 3a njanumMu GLOBOCAN, 2022, KiJbKICTh HOBHX J1arHOCTOBAHHUX
BumnajikiB PII3 nponosxkye 3011bI1yBaTUCh 1 CTAHOBUTH 511 THCSY, a KUIBKICTh CMEpTEH Bijl
PII3 — 467 THCSY IPOTSITOM LIBOTO K POKY.

B Vkpaini B 2020 pori Oyno Brnepie BusiieHo 6246 BumankiB PII3. [Ipu npomy
MOMEPJIO0 BiJl 1aHOI narosorii 5923 ocobwu, mo cnpuunHeHo yckiaaaneHasmu PI13. [e Bkazye
Ha HEraTMBHY JMHaMiKy, Tak sk B 2012 pomi Oyno 3apeectpoBano 4728 ocib 13
niarnoctoBaHnuM PII3 y o6ox crareil. [Ipu nupomy Oyno 3apeectpoBano 4168 cMmepreid Bif
PII3. Buie BkazaHe MmiATBEPXKYE MPOTrpeCcyBaHHs JaHOT MATOJIOT11, TpoOIeMy J1arHOCTUKHU
Ta 60pOTHOU 3 HEIO.

Kpim Toro, PI13 nmoB’si3aHuii 13 MiACTYITHUM KJIIHIYHUM NEepedirom 1 HecrenuQpigyHoo
CUMIITOMATUKOIO Ha TMOYaTKOBHUX, JOKIIHIYHUX cTafisx 3axBoproBanHs (Moutinho-Ribeiro
P., 2019; Luu A. M., 2020). JlocuTh 4acTo AaHa MATOJOTisS BUSABISETLCSA HA IMI3HIN cTaii,
npoTe, me Maroun Oescumnromumii mepebir (Caban M., 2022). Cnig 3ayBakuTH, IO
XIpypriuHe JIKyBaHHS B 00CsA31 BEIMKHX PE3CKIId Ta MaHKPEaTEKTOMIA € €IuHUM
JIKyBaJbHUM METOJIOM, IO Ja€ IMaHC Ha OUIBIN TpHUBaje BIIKUBAHHA. THM HE MEHII,
XIpypriuHa pe3eKIlisi Ta CTaHAapTHa XIMIOTeparis MPU3BOASATH J0 S5-PIYHOI BUXKMBAHOCTI
MeHie 30 % MporiKOBaHUX MAIIEHTIB.

[Toranuii mporHo3 Ta JIKyBaHHS TMOSCHIOIOTHCS PAHHIM CUCTEMHHMM IOUTUPEHHIM
JTAHOTO 3aXBOPIOBAHHS 1 arPECUBHUM MiCIIeBUM 3pocTaHHsIM. Maiixke y 50-60 % mnarieHTiB
CIIOCTEpITra€eThCcsl BiajaiaeHe meractazyBaHHs, y 25-30 % — perioHapHe 3aXBOPIOBaHHS 1
muuie y 10-15 % nauienTiB — gokanbHe ypaxkenss 113. Kpim toro, nume y 20-30 % xBopux
PII3 miarHocTyeThesi Ha paHHIM pe3ekTalOenbHil cTanii 3axBoproBanHs (Roth M. T., 2018;
Furuse J., 2018). fIx Hacmigok, 3arajibHa 5-piuHa BYOKMBaHICTh marieHTiB i3 PII3 3Ha4yHO
HIDKYA 1 OIiHIOETHCs Jutire npudsmsuao y 10 % (Liu S., 2021).

Came ToMy HEOOX1IHO MPUALIATH OlIbIlIe yBAaru namieHTam i3 norenuiiaum PII3, o
BHUMarae MiJBUIIECHHS KIIHIYHOI yBaru Ta MparHeHHs 10 paHHbOTO BUsABIEHHS. Ha choroaHi
«CA19-9y 3amumaeThCsi €MHAM 3aTBEPHKECHUM 010MapKepOM ISl JIarHOCTUKH Ta OILIHKU
PII3, mpore, MOCTOBIPHICTH HOT0O pe3ysbTaTy OOMEXeHa HEJOCTAaTHHOIO YYTIUBICTIO Ta



cenudiynicTio. He3Bakaroum Ha YHMCICHH1 JTOCTIIPKEHHS, COPSIMOBaHI Ha IMOIIYK Ta
BIIPOBA/KEHHSI HOBUX Ol0MapKepiB AlarHOCTUKH Ta Bepudikarii PII3, xonen 3 Hux He OyB
BCTAQHOBJICHUHW JJIs BUKOPUCTAHHA B KIiHIUHIA mpaktuii. Ha jkanmp, MOKM 10 HE ICHYE
pEeKOMEHI0BaHOI KOMOiHalii GloMapkepiB, 3aTBEp/HKEHOI ISl TIarHOCTUKH Ta MPOTHO3Y
po3sutky PII3 (Hasan S., 2019; Kapszewicz M., 2021).

Pe3ynbTaT CydacHWX YHCICHHHX JOCHIHDKEHh TAKOXK CBITYaTh MPO ICHYBAHHS
TICHOTO B3a€MO3B’ 13Ky MK ME€XaHI3MaMU, 3AJTy9CHIMH y 3aTO€HHS paH, XpoHIYHUHN (i06po3
Ta PO3BUTOK/TIPOTPECYBAaHHS paKy, SIKI TMOLIUPIOIOTHCS Ha KIIITHHU Ta OTOYYHOUE iX
mikpocepenosuiie (Baluka D., 2016; Grippo P. J., 2012; Rakashanda S., 2012).
[IpYHIMIIOBUMHU KOMITOHEHTAMH IIMX MEXaHI3MIB € ITUTOKIHM Ta POCTOBI (paKTOPH, IO
PEryJIoI0Th TOIIMPEHHSI TMPOILIECIB 3alalieHHs 1 3aro€HHs, BKJIOYAIOUM CHUCTEMHU
nporeonizy, 3amyudeHi y pemojentoBanHs ECM ta ¢ibporene3. XKutreBo HeoOXigH1
MPOTEONITUYHI PEAKIlli TMPEeJCTaBICHI MEPEBAXXHO CEPUHOBUMH, JIO SKUX HaJIEKaTb
KOMIIOHEHTH CUCTEMHU aKTHBallii mia3MiHoreny (plasminogen activation system, PAS), ta
METAJIOBMICHUIMH MAaTPUKCHHMH TIpoTeazamMu (matrix metalloproteinases — MMP)
(Vizovisek M., 2021). OcranHi € poauHOIO (HDepMEHTIB, BiIMOBIIAIBHUX 3a JETPaIAIliio
KOJJareHOBMX 1 HEKOJAreHOBMX KOMIIOHEHTIB MO3aKJIITUHHOrO Matpukcy. MMP
BUJIJISIOTHCS PI3HUMHU KIITHHAMH, BKIIOYaroud (PiOpoOsiacTu, €HA0TeNlalbHl KIITHHH,
Makpodaru Ta JIMPOLUTH B HEAKTUBHIA QopMi, 10 MOTpeOye MOAATBIINX BILIUBIB JJIS
aKTHUBaIll.

Bupimansue 3HaueHHs pizHux i3ohopm MMP y po3Butky nankpeatuty Ta PII3
BKaszaHe yncieHnnumu gociimpkennasmu (Sri M. K., 2017; Raksha N., 2019; Zhai L. L., 2015;
Slapak, E.J., 2020).

He nuBnsiuuce Ha Te, 110 npodiiema XipyprigHoro jikyBanHsa X1, iioro yckinaaHeHb
ta PII3 po3pobisiiack B Ykpaini 1 3a KopJloHOM Biomumu HaykoBisiMu (Komuak B. M.,
2012; Toxypos 1. M., 2005; Ycenko O. 10., 1999, 2022; Xo63eit M. K., 2014; Xpuctuu T.
H., 2018; [lIkap6an B. I1., 2016; Ahmed Ali U., 2016; Andersen D. K., 2017; Buchler M.,
2020; Canto M. 1., 2018 Ta in.) Ta iHmUMHU nociigoBHukamu llamimoBa O.0., 3pocTaHHS
3aXBOPIOBAHOCTI HA JJaH1 MATOJOT1i CBIYUTH PO aKTyalbHICTh Ta HEOOX1JHICTh HAYKOBOIO
OOTpYHTYBaHHS yJAOCKOHAJEHHS MIAXOJIB IMIOJ0 MiABUIIEHHS €(EeKTUBHOCTI 1X
JT1arHOCTUKH Ta XIPYPri4HOro JIKYBaHHS Mall€HTIB.

3B’5130Kk po00TH 3 HAYKOBHMMH NpOrpamMamu, IjiaHamMu, TeMamu. [[ucepraitiiina
po0oTa € pparMeHTOM IJIaHOBOI HAYKOBO-IOCHIAHOI po6oTH Kadenpu xipyprii Ne 1 3 kypcom
yposorii BiIHHHMIIBKOTO HalllOHAJIBLHOTO MenuuyHoro yHiBepcutery iM. M.I. Iluporora:
«Po3poOka onTUMaIbHUX  METOJIB  XIPYPridyHOro JIKYBaHHS Ta MpodUIaKTHKA
MICTSONEPAIMHIX YCKIIATHEHb Y XBOPHX 3 3aXBOPIOBAHHSIMHU OPraHiB YEPEBHOI Ta TPYIHOL
MOPOXKHUHU 3 BUKOPUCTAHHSAM MiHIIHBa3UBHHUX TEXHOJIOT1i» (HOMEp Jep>kaBHOI peecTpartii
0118U005500; 2019 — 2023 pp.), a Takox «OOTrpyHTYyBaHHSI Ta PO3pOOKa 1HHOBAIIHHUX
METOJ[IB JIIaTHOCTUKH, XIPYPTi4HOTO JIKyBaHHSA 1 MNPOQITaKTUKA YCKIATHEHb TMPHU
3aXBOPIOBAHHSIX 1 MOPAHEHHSIX OPraHiB IPYAHOI 1 YEPEBHOI MOPOKHUHWY» (HOMED JIepKaBHOT
peectpartii 0124U001265; 2024 — 2028 pp.).

MeTa pocixaeHHsi: YIOCKOHAIUTH CyYacH! MIAXOAW Ta MiJBUIIUTH €(PEKTUBHICTD
JTIarHOCTHKY 1 XIPYPri4HOIO JIIKyBaHHS MAIIEHTIB 3 YCKIAQAHEHUMH (OpMaMHU XPOHIYHOIO
MAHKPEaTUTy 3 BUCOKUM PU3HKOM PO3BUTKY paKy MiAIIIYHKOBOI 3aJl03M 32 pPaxyHOK
BIPOBA/PKEHHSI HOBUX 1 BIOCKOHAJICHHMX METOJIB J0- Ta IHTpaoIepaliiHoi 1arHOCTUKU Ta



OMEpPaTUBHOTO JIIKYBaHHS.

3aBIaHHA J0CJIiKEHHS:

1. BusHaunt SKiCHMM 1 KIUTBKICHHM CKIaJ TENTUIHUX MYJIiB y IIypiB 13
XPOHIYHUM TAHKPEATUTOM Ta BU3HAYUTH HASBHICTH 3B’S3Ky MDK TiCTOMATOJOTIYHUMHU
0COOIIMBOCTSIMH MiANUTYHKOBOI 371031 Ta 3MIHAMHM Y MyJIaX MENTU/IIB B ii TKAHWH1 y LTypiB
13 EeKCIIEPUMEHTAJILHO 3MOJCIBOBAHUM XPOHIYHUM TIAaHKPEATUTOM Ta XPOHIYHUM
MAHKPEATUTOM Yy TMOEIHAHHI 3 IIyKPOBUM J1a0ETOM.

2. BusHaunTy BMICT TpUT€pHUX KOMIIOHEHTIB CUCTEMHM ITPOTEOIi3y Ta ITUTOKIHIB
y CHPOBATIIl KPOBI, MEUIHII Ta MIANUIYHKOBIM 3aj1031 IIypiB 13 XPOHIYHUM IMAaHKPEATUTOM
OKpPEMO Ta y MO€IHAHHI 3 IIyKPOBHUM J11a0CTOM.

3. BusHaunTy BMICT TpUT€pHUX KOMIIOHEHTIB CUCTEMHM ITPOTEOIi3y Ta ITUTOKIHIB
y IUIa3Mi KpoBl1 Ta IMIJNUIYHKOBIM 3aj031 MAaIi€EHTIB 32 YMOB PO3BUTKY XPOHIYHOTO
MAaHKPEATUTY Ta paKy MiANLTYHKOBOI 3aJI03U.

4. Jlocmiauti OpOTEONITUYHY AKTUBHICTh y IUIa3Mi KpPOBI Ta IMIIILTYHKOBIM
3aJ1031 MMALIE€HTIB 13 XpPOHIYHUM MAHKPEATUTOM Ta PaKoM MIJIUTYHKOBOI 3a7103H.
S. BuzHaunTy npoTEONITUYHY aKTUBHICTh MATPUYHUX METAJIONPOTEIHA3 Yy KPOBI

Ta MIANUTYHKOBIM 3aj1031 MAIl€EHTIB 3a PO3BUTKY XPOHIYHOIO MAaHKPEATUTYy Ta paKy
M1IIUTYHKOBOI 3aJI03H.

6. JlocnmiauTi MpOTEONITHYHY AaKTUBHICTh TPUIICHHOIOMIOHUX CEPHUHOBHX
MpoTea3 y KpPOBI Ta MiANUTYHKOBIN 3aJ1031 HAI[IEHTIB 3a PO3BUTKY XPOHIYHOTO MAHKPEATUTY
Ta paKky NiALLTYHKOBOI 3aJI03H.

7. [IpoanainizyBati BMICT MPOTEOJNITUYHUX KOMIIOHEHTIB (riasMiHoreny (Pg),
nporeiny C, TKaHUHHOTO akTUBaTopy IutasmiHoreny (t-PA), ix momynstopy (PAI-1) 1
MaTpUKCHUX MeTtajnonporeinaz (MMP-1, MMP-2, MMP-3, MMP-§, MMP-9, MMP-10),
pocToBi (pakTopu Ta MUTOKIHOBHH Mpodias y xBopux Ha XII ta PII3 Ha piBHI cucTeMHOI
MUPKYJAIIT Ta MAaTOIOTIYHO 3MIHEHOT TKAHWHU M1IIUTYHKOBOT 3aJ103H.

8. Po3pobutn maTeMaTU4Hy MOJENIb PAHHBOI J1arHOCTUKHU 3JIOSIKICHOT MaToorii
MIIIUTYHKOBOT 3aJI03M Ha JOKJIIHIYHOMY €Talll Ta Ha paHHIM CTajli 3aXBOPIOBAHHS IS
BUOOPY HAHONTHUMAJIBHIIIOTO Ta PAUKAILHOTO 00’ €My ONEPATUBHOTO BTPYUYaHHS.

9. BusHauuTH mnepeBarn po3poOJIEHOI HAMM ~MAaT€MaTH4HOI MOJAENl Ta
MPOJICMOHCTPYBATH 1i BIUIMB HA PaHHIO JiarHOCTUKY martojiorii 113, a TakoX BUBYMTH
MO>KJIMBUI BIUIMB HA 3MIHY BUOOPY ONEPATUBHOIO BTPYYAHHS.

10. Po3poOuTH anropuTMH MPOBENECHHA PO3IIMPEHUX PAHHIX paJUKaIbHUX
OTEpaTUBHUX BTPYyYaHb Ha MIANLTYHKOBIH 321031 Y MaIli€HTIB TPYIIH PUHKY.

11. TlpoanamizyBatu e(EKTHUBHICTh 3alpPOMOHOBAHOTO HAaMU MOTIHOJIECHOTO
J1arHOCTUYHOTO aJrOpUTMY Ta BUOOPY 00’ €My ONEPAaTUBHOTO BTPYUYAHHS B 3aJI€KHOCTI BiJ
OTPUMAHOTI'O PE3YJIbTaTYy.

HaykoBa HoBHM3Ha onep:kaHux pe3yabrariB. [IpoBeaeHi pocmikeHHS Ta
BU3HAYCHHS MapaMeTPiB Y KPOBI Ta MaHKPEATUYHIN TKAHWHI MAII€HTIB MPU XPOHIYHOMY
MAaHKPEATUTI 1 paKky MiANUTYHKOBOI 327034 JO3BOJIMIU BUSBUTH PAJl OCOOIMBOCTEH, SIKI €
JT1arHOCTUYHUMU KPUTEPISIMU MIEPEXOy XPOHIUHOTO 3ananeHHs y 113 no manmirnizarii.

HuceprantoM BcTaHoBlieHe B yMoBax XII 3pocTraHHs mMepeBa)kHOT OUIBIIOCTI
nociipkyBaHux mapametpi (Bmict Pg, PC, TM, IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1,
IL-1B, -4, -6, -8, a Takoxx TNF-a) Ha piBHI CUCTEMHOI HUPKYJISLIT Ta BAAIOCS BUSBUTH



CTATUCTUYHO JOCTOBIPHI BIAXUJICHHs B T1a3mi kpoBi npu PII3 nume nnsa npoteiny C ta
TPOMOOMOTYJTIHY.

ABTOpOoM OyI10 JoBeIeHE CyTTeBE 301mbIeHHss BMicT MMP-2, -3, -9, -10 1 TIMP-1,
a TakoX BCix mociipkyBanux ILs (okpim IL-4 1 [L-6) y matonoriuao 3miHeHi# TkanuHi [13
xBopux Ha PII3, mo cTaTMCTUYHO AOCTOBIPHO MEPEBUIIYBAJIO 3HAUEHHS BIAMOBIIHUX
MOKa3HUKIB y XxBopux Ha XII.

Brnepiie mocipkeHo Ta 10BeIeHO 3HIKEHHSI Pi1BHS TPOTHU3aNaIbHOTO ITuTOKIHA [L-
10 B mua3mi kposi npu XII, Ta 3poctanns iforo y romorenari Tkanut [13 mpu PII3, mo
CIpHsi€ MyXJIMHHUM KJIITHHAM YHUKATH PO3Mi3HAHHSA IMyHHOIO CHCTEMOIO Ta OJIOKY€E iXHE
BUSIBJIEHHS 1 €JIIMIHAIIIO.

[IpoBemeHi  AOCHIDKEHHS  aBTOPOM  JIO3BOJIMJIM ~ BHUSBUTH  OCOOJIMBOCTI
IPOTEOJIITUYHUX TPOIECIB Y KPOBI 1 IMaHKpEaTW4YHIH TKAHWHI 3a YMOB XPOHIYHOTO
MaHKpeaTuTy 1 paky. BcraHoBieHl 3MiHM OyiM TOB’Si3aHI 3 aKyMYJISAIIE€I0 HU3BKO- 1
CEepEAHBLOMOJICKYJISIPHUX ~ OUIKIB 1 MENTUIIB, Cepel  SKUX 3HauyHa  KUIbKICTb
XapaKTEPU3y€EThCS] BUPAKCHUMH PETYISATOPHUMH (DYHKITIIMHA Ta TOKCHIHUMH BILTUBAMU

ABtopom Brepuie Oyino goseneHo, mo gk XII, tak 1 PII3 cympoBomxkyroThcs
PEMOYJIAIIEI0 SKCTPALCTIOSIPHOTO MAaTPHUKCY 32 PaxyHOK 3MIHU CKIIaTy MaTPUKCHHUX
METAJIONPOTEIHAS.

JlucepTaHTOM YTOYHEHO, IO BMICT TPUIICUHOMIONIOHUX cepuHOBHX mpoteas (TLPS)
y mja3mi KpoBl xBopux 13 matosorisimu [13 OyB Bummm, HiX y TkaHuHi I[13 BigHOCHO
3HAYEHb BIJMOBIAHUX TMOKA3HUKIB y TPyl YMOBHO 3J0POBUX OCiO, a TaKoXX BIEpIIE
BUSIBJICHO, 1110 Ppakiiii TLPs, oTpumaHni 3 mia3mMu KpoBi NAII€HTIB 3 TATOJOTISIMH, MICTSITh
BEJIMKY KIJIbKICTh BUCOKOMOJICKYJIIPHUX MPOTEiHiB, ToaAl ik TLPs 3 romoreHariB TKaHUHH
13 maiieHTiB 3 MATOJNOTISIMU MPEICTABIIEH] B OCHOBHOMY HU3bKOMOJIEKYJISIPHUMU O1JTKaMH.

Brnepiie BusiBneno, mo cepen TLPs, orpumanux 13 1uia3Mu KpoBi Ta TOMOTEHATIB
tkaHuHM [13 mamienTiB 13 maronorismu [13, HasBHI GepMeHTH 13 HIOPUHOTEHOTITHUHOIO,
KEJTATHHOJITUYHOO Ta KOJAr€HOMITUHYHOIO aKTUBHOCTAMU. Y T1a3Mi Mepuli IpeIcTaBlieHl
CEpEeIHbOMOJIEKYJIAPHUMHU OlIKaMH, TOAL SIK cepel] MPEICTABHUKIB BOX OCTaHHIX TPyl
nepeBaXkaroTh OTKM 13 BeIMKOI (kenatvHasu B xBopux Ha XII ta PII3, konarenasu B
xBopux Ha PI13) Ta myxe Benukoro (KojareHasu B naiieHTiB 13 XI11) MoiekyasipHOIO Macoro.
Y romorenatax II3  (QiOpMHOTEHONMTUYHY  AKTUBHICTb  MAlOTh  BHUKJIIOYHO
HU3BKOMOJIEKYJISIDHI OUIKHM, a jKeJlaTWUHa3M 1 KoJjareHasu € OUIKamMu 13 CepeIHbOI0 Ta
HU3BKOIO MOJIEKYJISIPHOIO MacOIo.

Bnepmre po3poGieHa Ta HAyKOBO JIOBEJICHA JOMUIBHICTE 1 €()EKTHUBHICTH
3aCTOCYBaHHS MaTEMaTUYHOI MOJENl PaHHbOI JJIAaTHOCTUKHU 3JIOSIKICHOI MaTOJIOTIi
MIIIUTYHKOBOI 3aJI031 Ha JOKJIIHIYHOMY €Tarll Ta Ha paHHIN CTafil 3aXBOPIOBAHHSI.

Y nockoHaseHi Ta po3po0aeHi METOIUKH TPOBEICHHS O10TICIT IMiIMUTYHKOBOT 3271031
(CBIIONTBO TIPO pEECTpaIlilo aBTOPCHKOTO MpaBa Ha TBIp: «MeTtoauka iHTpaornepariiHol
61orcii mianuryHKoBOi 3a103u» Ne 115178 Bim 11.10.2022 Ta «MeTouka iHTpaonepaiiiHoi
MHOKUHHOI O1011cii mianuTyHKoBoi 3aimo3m» Ne 114856 Big 19.09.2022).

HaykoBo noBeneHa MOUUIBHICT 1 €(PEKTHBHICTh 3aCTOCYBAaHHS BIPOBAKEHOI
MareMatuyHoi Mogeni agiarHoctuku PII3, 3miH  OinkoBoro mnpoduio IuasMu y
nepeaonepaiiHoMy Mepiojl, 1HTpaonepaniiHoro AOCHIPKEHHsS] TKaHWUH IM1IIUTYHKOBOT
3aJ103U — €KCIIPEC-11arHOCTUKHU JUIsl BepU(iKallii BIDHOTO J11arHO3Y.



I[IpakTuyHe 3HA4YeHHs1 OJep:KaHUX pe3yabTariB. OTpuMaHi pe3yJbTaTU
EKCIIEPUMEHTAJILHOTO JOCTIIKEHHS TO3BOJIUIN BIPOBAANUTH 1X Y KIIHIYHY MPAKTUKY, IO
JaJI0 3MOTY TOKPAIIUTH PAaHHIO JIIarHOCTUKY Ta 3aCTOCOBYBATH Halie(DEKTUBHIMIUNA METOA
X1pypridHOi KOPEKIIil 30sSKICHOI TATOOT1i MiILTYHKOBOI 3aJI03H.

Po3po6iiena maTeMaTH4Ha MOIEITb JJajia 3MOTY MPOBOIMTH paHHIO fiarHocTuky PI13
3 TOYHICTIO 710 96 % y HAMripImMXx BUMAIKaX, MOKPALIUTH i1 SIKICTh Ta BAKOHATH PaUKaIbHI
OTepaTHBHI BTPy4aHHS.

ABTOpPOM  3alpOIMOHOBAHO CHOCIO  JIKYBaHHS  XPOHIYHOTO MaHKpPEaTUTy,
YCKJIQJAHEHOTO TIOBHOIO MAaHKPEATUYHOI HOPHIICI0 3 HEMPOXIAHICTIO MPOKCUMAIBLHOIO
BIJIJITY BIPCYHTOBOI MPOTOKHM 31 30€pEKEHHAM JIIBOIO aHATOMIYHOTO CErMEHTA.

[TokpaiieHi ornepaTtvBHI BTPYYaHHS NIPH BHYTPIIIHROYEPEBHUX Ta 30BHIIIHIX
apoO3MBHUX KPOBOTEUaxX 3 MapajeibHOI XIPYPriuHOI KOpeKIi€ew yckiagHeHb XII.
OCHOBHOIO HAILIOIO METOIO OYJI0 MPOBEACHHS 3yNMHKHU IUTyHKOBO-KHUIIKOBOI KPOBOTEYI, a
TaKOX MapajenbHa Xipypriuna Kopekuis yckinaaneHb X1 Takux, sk mpoTOKOBa rinepTeH31s
13 BUPQXKEHUM OOJIbOBUM CHHJPOMOM, BipCcyHrodiTia3, Hopuus 113. ¥V micigoneparniiitnomy
nepiosil MU MPUTPUMYBAIUCh yciX KaHOHIB fast track xipyprii. [lamieHTn MakcumanbHO
IIBUJKO aKTUBI30BYBAJIUCh, IEPEKOHABIINCH y BIJICYTHOCTI CTa3y y HUIYHKY, TO3BOJISIIN 3
Apyroi miciasonepamiiiioi 1001 MUTH BOLY Ta PIAKY 1KY.

HoBeneno, mo npu (GopMyBaHHI acUMTy BHAcHiIOK TpaBMu [I3 muTaHHs mpo
XIpypriuHy KOPEKI[iI0 HEOOX1JHO CTAaBUTH SIKOMOTA paHillie, 10 BUHUKHEHHS YCKIIaJHEHb.
[Tpu nosBi acuuty y xBopux Ha PII3 nikyBaHHS cCHUMOTOMaTUYHE, OCKUIBKH 1€ € 03HAKOIO
nexkomreHcanii mpouecy. Ha TemepimHiii yac BifcyTHI yHI(iKOBaHI MPOTOKOJIU
xipypriunoro jgikyBanHs [TA Ta ITH, Tomy y pi3HuX KJIiHIKaX 3aCTOCOBYIOTh P13HI MIAXO/IH,
B1Jl KOHCEPBATUBHHUX METO/IIB 10 OOMIMPHUX OaratoeTarnHux BTPy4YaHb.

BnpoBamxkena iHTpaomepaiiifHa MyHKIIMHA  TaHKpeaToBipcyHrorpadis vy
KOMIUICKCHIM JIarHOCTHIIl € TIPOCTHUM, Oe3MeYHuM Ta 1HGOPMATUBHUM METOJIOM
JT1arHOCTUKHU PIAMHHUX YTBOPEHB 13 MPOTOKOBOIO TIMEPTEH3IEI0 32 YMOBH YCKIJIAIHEHOTO
XTI, mo no3Bosie AudepeHIitoBaTH TUIT 3M1H TPOTOKOBOT CUCTEMHU MiIIUTYHKOBOT 3aJI03H,
piBEHb OOCTpYKIIii, HasBHICTb KOHKPEMEHTIB y MpPOCBITI, a Tak0X AU(EpeHIIIOBaTU
BHUPOT1JIHICTh CIOJYYEHHSI KICTO3HMX YTBOPEHb 13 NMPOTOKOBOIO CHUCTEMOIO Y XBOPHUX 3
ycknagHenum XI1.

3acTocyBaHH IHTpaoNepalifHOi MyHKIIHHOT TaHKPeaTOBIPCYHrorpadii 10noBHIOE
B1JIOM1 J[1IarHOCTUYHI METOAWKHU 1 IIUM TMOJIeriIye BUOip METOAy omepailii Ta 3abe3neuye
Kpalui pe3ysibTaT ONepaTUBHOTO BTpPydYaHHS npu yckiaaHeHux Qopmax XII. 3aBmsku
KOMILJIEKCHOMY TIJXOJy Ta JIarHOCTUIII HaM BAajdocs Au(epeHIiroBaTd TUIT 3MiH
MPOTOKOBOI CHCTEMH MIANLLIYHKOBOI 3aJI03M Y XBOpHUX 3 yckiaaHeHuM XII Ta BUABUTH y
64% MPOTOKOBY TIMEPTEH31I0 13 CTPUKTYPOIO MPOTOKHU y AUISHII MEPENTniika Ta TOJIIBKH, a
y 43,4% criony4deHHs KICTO3HUX YTBOPEHb 3 MpoTokoto [13, y 9% — HasBHICTH BHYTPIIITHBO1
Hopwi [13.

3anmpornoHoBaHi Ta BIPOBAJKEHI HAMU HOBI Ta BJOCKOHAJIEHI METOJIU T1arHOCTUKHU
naroJjorii 113, Ha sxi OyJ0 OTpUMaHO CBIJIOIITBO MPO PEECTpAIlIl0 aBTOPCHKOTO IpaBa:
«Metoauka iHTpaonepauniinoi 0ioncii manuTyHkoBoi 3amo3u» Nel15178 (Bix 11.10.2022)
Ta «MeToauka 1HTpaonepaniiHoi MHOKUHHOI O10MCli MiANLTYHKOBOI 3an03m» Nel 14856
(Big 19.09.2022), Oynu OpUYMHOIO 3MIHU XIPYPridHOI KOPEKIl MaToJIOril MiAIUTyHKOBOT
3ay103U. [HTpaomepariiHO Micias TPOBEACHHS MaH4-010TCli cepej MaIli€eHTIB OCHOBHOI



rpynu, y 6 (26,1%) BcraHOBIEHa alliHapHa MeTarasis, y 8 (34,7%) 3MiHM y TKaHUHI, KOTP1
xapaktepHi s PanIN Bucokoro crymenio. Y pemtu 9 (39,2%) inTpaomnepaiiifHo
MIATBEPAMIIA HASIBHICTh PaKy MiIIUTYHKOBOI 3aJI031 3 JIOKATI3AIlIEI0 B 11 TOJOBIN Y 5 3 HUX
(55,5%) ta y 4 nartienTiB (44,5%) 13 TOKaJi3aIli€ro JiBOTO0 aHATOMIYHOTO CErMEHTY. 3MIHU
y OinkoBoMy mpodimi Mmiiasmu, sIKy MU BHU3HAUYaId Ha JOOMEPAIIMHOMY €Tari, a TaKOX
XapaKTEpHi 3MIHU Y TKAaHUHI MM AMITYHKOBOT 3aJI031 JI03BOJIMIIN BCTAHOBUTH BIpHUM T1arHO3
Ta Jajdd MiACTaBH JJIi BUKOHAHHS PO3IIMPEHUX PE3EKIIMHMX BTpPydYaHb, IO MOTPIOHO
BUKOHYBATH MalllEHTaM IPpH 3JI0sIKICHIM narosorii [13.

OCHOBHI TMOJIOKEHHS JHUCepTalli BUKOPUCTOBYIOTHCS Y HaBYAJIIbHOMY IpOIIeci Ha
kadenpi xipyprii 3 kypcom ctomatosorii ®I1O BiHHUIIBKOTO HAIIOHATEHOTO MEAUYHOTO
yHiBepcuteTy iM. M. I. [luporoBa MO3 VkpaiHnu, BIpPOBaJKEHI y MPAKTHUHY pPOOOTY
xipypriunux ctarionapis KHII «[Toginbcekuit perioHaIbHUM IIEHTP OHKOJIOT1i BIHHUITBKOT
obmnacHoi pagu», KII «XMenpHuUIlbKa MicChbKa JIIKapHS» XMEJIbHUIIBKOI MICBKOI paau Ta
BIPOBa/keH1 y HaByanbHO-HaykoBOMY ULEHTpl «lHCTUTYT Olonorii Ta MEIUIMHI
KuiBcbkoro HamioHasIbHOTO YHiBepcHuTeTy iMeH1 Tapaca IlleBuenka.

Iyoaikamii. 3a matepiasiamu auceprailii omyOiaikoBaHo 31 HayKoBy mpailto, IO
MOBHICTIO B1AOOpaXaroTh OCHOBHI pe3yJIbTaTU JUCEPTAllii, 3 HUX 6 CTaTeil — y HayKOBUX
NEepiOJUYHUX BHUIAHHSIX, MPOIHIEKCOBaHMX y 0a3ax JaHUX Scopus, 3 AKUX 3 — ¥y
3aKOPJIOHHUX HAYKOBUX TEPIOJWYHUX BUIAHHSAX, BHECEHUX JO0 MDLKHAPOIHOL
HayKOMETPHUYHOI 0a3u Scopus, 0/iHa 3 AKUX Y HayKOMETpHUUHiil 6a31 Scopus, Q1; 14 crareii
— y HaykoBHUX (paxoBux BuUAaHHAX YKpainu; 11 — y 30ipHHKaX HAYKOBUX KOH(EPEHIIii 3
MDKHApOJIHOIO yuacTio. OTpUMaHO 5 CBIAOIITB PO PEECTpAILiI0 aBTOPCHKOTO ITpaBa Ha TBIP.

Ctpykrypa Ta o0csar aucepramii. 3araapHuii oOcar auceprarii ckiagae 404
cTopiHOK. PoOoTa MICTUTBH aHOTAIli10, BCTYT, OCHOBHY YaCTHHY, 110 CKJIAJAETHCS 3 OTJISALY
JiTEpaTypu, BUKIAQIy MaTrepiadiB Ta METOMIB JOCTIDKeHHS, 4 pO3AUTIB BIACHUX
JOCIIKEHb, aHai3y Ta Yy3araJbHEHHS pe3yJibTaTiB, BHCHOBKIB, MNPAKTHUYHUX
pEeKOMEHaIlid, CHUCKYy BHKOPUCTAHUX JpKepen 1 noaatkiB. PoOora imioctpoBana 73
pucynkamu Ta 24 Ttabmumsmu. CHOUCOK BHKOPUCTaHHMX Jkepen ckiagae 500
oibmiorpadpiuanx omwmciB, 3 Hux 35 — kupwmnew, 465 — marmaMNC0. Cnmrcok
BUKOPHUCTAHUX JKEPET 1 IOAATKH BUKJIAICHO Ha 82 CTOpIHKaX.

OCHOBHUMH 3MICT POBOTH

Marepiasiu Ta MeToaM JocJilkeHHs. JlucepramiiiHa poOoTa TpHCBSYCHA
HAyKOBOMY OOTPYHTYBaHHIO YyJAOCKOHAJEHHS CY4YaCHUX TIJIXOMIB Ta IIJBUIINEHHS
€(EeKTUBHOCTI JIarHOCTUKH 1 XIPypriyHOro JIKyBaHHSA NAIl€HTIB 3 YCKIQJHEHUMU
dhopMaMu XPOHIYHOTO MAHKPEATUTY 3 BUCOKHUM PHU3UKOM PO3BHUTKY PaKy IiIIUTYHKOBOI
3QJI03M 32 PAXYHOK BIPOBA/DKEHHS HOBUX 1 BIOCKOHAJEHUX METOAIB [I0- Ta
IHTpaornepauiiHoi JIarHOCTUKH Ta ONEPATUBHOTO JIIKYBAHHS.

HuceprariitHe JOCTIIKEHHS MPOBEACHE 3 JOTPUMAHHAM O10€TUYHUX MPUHIIUIIB Ta
HOpM 1 OyJio cxBasieHo KomiteroMm 3 61oetuku 3BO BHMY im. MLI. [Tuporoga (IIpoTokosn
Ne 7 Bim 16.09.2021 p. ta npotokoa Ne 6 Big 07.05.2025 p.). s BCeOIYHOrO BHBUEHHS
JaHO1 HAYKOBOI ITpoOIeMu OyJ10 pO3po0JICHO JU3aMH BIAMOBIAHO /10 MMOCTaBICHOI METH Ta
3aBJaHb (puc. 1).



JIn3aiH 10CTiIKEeHH

ExcnepuMentaibaa 4acTnua 10¢IUIARCHHS HA HIypax:
10 — koHIpO.IL
20-XI1
20— XTI+I0%

[laroricronoriane
JOCTLUKeHHA
Glomarepiaty (TKaHiHa
[13, neqinka).

bioximvine
AOCTKCHHS IUTAIMII
KpPOBI TBapIIH:

Joxainiune obcresxkenns namicnris ra Hio-marepiany 3 ymosno
KOHTPOABHOTTPYIH T2 MOPHOIOTiHHO MiATBEPIKCHHM TATHO3M,

XII ra PII3

. IMaroricronoriune
Rl AOCTUTACHHR
Glomarepiany (TKaHIHA

I13 — xontpons., XI1

PIT3):

AOCILUKCHHSA I1a3Mil
KPOBI Ta TRaHITHIT
NaMmeEnTIB,

Maremaruuna Moaeiab

PeTpoCneKTHBHS BHBUYCHHA
YCIX Aannx namestis 3 XI1
1a PIT3 211 BHKOHYBATHCH
Pe3exIiini 91 APeHYIOM
ONePATHBHI BIPYUAHHA:

3a yMOBH 3aCTOCYBaHHA 25 PI3HHK O3HAK, 11O
MOXKYTh BKa3yBaTH Ha 30UIbIICHHSA BIPOrIHOCTI
possutky PI13;

Kainiuna wvacruna

InTpaonepammiina excripec

epeonepal 3 O ¢KCHE ~
Tiepenonepatifine Kosmescee 3aCTOCYBARNS MATEMATHIHONO R Z
BHBYCHHA CTAHIAPTHIOBAHE 34 : : alarHocTika (nomnaxy
. NPOrHOIYBAHAA BIPOTAHOCT - TSR
OIOXIMIMHIX 3MIH MPOTOKOIAMI % Ol101ICIx Ta )lCI\OD) IMIHEHO!
2 panusoro PI13: &
KPOBIL. OOCTeACHHA, Tranmun [13;

IMaicuTH i3 cyMHiIBHHM Jiarnosom

bes niarepukenna PII3

4H MATITHI3ALI — THIOBI,
npuramanni s XI1

ONepaTHBHI BTPYYAHHS;

MauienT i3 PIT3, PanIN Bucokoro
CTYIICHS, MCTAIIA3IcI0
OOIIMPHE paIHKATbHE
pe3eKiiiiHe oneparuBHe
BTPYHAHHA;

[lacamsuii — paaukanbHO
NPOOTICPOBAHMIT HA PaHHIIT
CTaJlil, NallieHT.

Pucynok 1 — Jluzaitn nociiKeHHs

VYV 2013 — 2017 pp. BUKOHYBaJIM PETPOCIEKTUBHUN Hallp Ta aHall3 MaTepiaiy, a 3
2018 mo 2024 pp. — npocnektuBHU. Cepes ycix XBopux 4oJ0BiKiB 0yno 221 (57 %), xiHOK
— 167 (43 %). Bik nauieHTiB KoJuBaBcs BiJ 22 10 83 pOKiB, CTAHOBUBILIU B CEPEIHHOMY
52,5+10 pokiB. Kiiniuna yactuna po6otu noromkena 3 Komirerom 3 6ioetukn BHMY
iMm. MLI. [Tuporosa, mporoxos Ne 15 Bix 26.09.2021p.

VY npencraBneHiii poOOTi MpoaHai30BaHl pe3yabTaTH OOCTEKEHHS Ta JTiKyBaHHS 388
MAIIE€HTIB 13 MOPQOJOTIYHO MiATBEPIPKEHOIO MATOJIOTIE0 MiANUTYHKOBOI 3aJI03H: a caMme
197 (50,8 %) marieHTiB i3 yckaagHeHUMH (OpMaMH XpOHIYHOTO maHKpeatuTy, 136 (35 %)
NAIi€HTIB 13 MyXJIMHAMU Pi3HOT JIOKaTi3amii MiAIUTYHKOBOI 3a103H, a Takox 55 (14,2 %)
MAIieHTIB 13 MOTPAaHUYHUMHU CTaHAMHU XBOpoOH, cepen sikux 33 (60 %) vomnosikis Ta 22 (40
%) BIAMOBIMHO >KIHKU, JI€¢ JO BHKOHAHHS OMEPATUBHOTO BTPYYaHHS Ta 3aCTOCYBaHHS
3araJbHONPUUHITHX METOAUK OOCTEeKEHHs He OyJ0 3MOrM YITKO Ta NEPEKOHJIUBO



CIIPOCTYBATH HAsBHICTh MaJliTHi3allli IMpolecy 3MiHeHoi mapenximMu 113, Ta BiAMOBIIHO
3aCTOCYBAaTH HAMONTUMANBHIMINNA Ta paJuKaIbHANA METOJ JIIKYBaHHS MpPUTaMaHHUMN IS
PI13. Came us rpyna mMali€HTIB BHUKIMKATa HaWOUIBIIMK 1HTEpeC Ta CHOpHsIa iX
MOTJIMOJICHOMY BHBUYEHHIO 13 3aCTOCYBaHHSM Ta BIIPOBAKCHHSIM 3alPOIIOHOBAHUX
metonuk. JlochimkyBaHi maimieHT TmiepeOyBanu Ha JikyBaHHi y KomyHampHOMY
HenpuOyTKoBOMY mianpuemctsi (KHIT) « XMenpHuIBKA 001acHA JTiKapHI» XMEIbHUIILKOT
obmacuoi paau (XOP), II1 «IIpuBatHa xipypriuna kiinika nmpopecopa Cyxomomi», a TaKOXK
y Sana klinikum Hof (M. Xod, HiMmeuunna) npotsrom 2013-2024pp. B pamkax HaykoBoi
crismpari i3 Sana klinikum Hof 0y:1o 3anydeno pesynbratu gikyBanHs 62 namieHTis (16 %)
Ta MPOBEJICHO MOMIMOJICHHH 1X aHai3, 30KpeMa, 0COOJIMBOCTEHN J10- Ta MiCIsS0NepaIiftHoro
nepioJiiB, MPOONEPOBAHKX 3 pUBOAY yckiaanenux gopm XI1 ta PI13, o perinameHTOBaHO
BIJIMOBIAHUMHU JOTOBOpaMH Ipo cmiBmpaiito. KinekicHuit Po3moi nmaiieHTiB 3a rpymnamMu
HO30JIOTIH, K1 MJIATaiu JIKyBaHHIO Ta ONIEPAaTUBHOMY BTPYYaHHIO HaBeACHO y Tabnuii 1.

Tabnuis 1 — Po3noiin XBOpHX 13 MATOJIOTISIMU TIAILTYHKOBOI 3aJI03H

KiIBKiCTB CITOCTEPE)KCHD
OcHOBHE 3aXBOPIOBaHHS
aoc. %
[Tyxnunu 113 136 35
XPpOHIYHMM MAHKPEATHUT 13 YCKIIATHEHHSIMHU 197 50,8
[larieHTH 13 CYMHIBHUM J11arHO30M 55 14,2
Pazom 388 100

VY laHMX mNalli€HTiB, HE3Ba)KalouM Ha HOOKE MOBHOLIHHE Iepenonepamiiie
00CTEXEHHS, YITKO Ta MepeKoHINBO Bigaudepenuitoaru XI1 Bij 3MiH, KOTp1 BUKIIUKAIU Y
HAC MiI03py HI0A0 HAsBHOTO 3JI0SIKICHOTO Tiepepomxkenns [13, Oyno HeMOXIIUBUM, TOMY IO
KJIIHIYHI CUMIITOMH Ta JIarHOCTUYHA KapTHHA y IUX 3aXBOPIOBAHHAX — CHUIbHI. Brache,
JaHl marieHTy OynM MojiieHl Ha OocHOBHY rpymy 34 (61,8 %) Ta rpymy mopiBHsSHHS 21
(38,2 %), 1110 IPOJIEMOHCTPOBAHE HA PUCYHKY 2.



55 maui€eHTiB 3 MalLi€HTH i3
CYMHIBHUM [iarHO30M.

21 (38,2%) rpyna 34 (61,8%)
NOPiBHSHHS; OCHOBHA Ipyna,
| |
I 1
- 8 (40%) oneparris 11 (32,4%) Ge3 23 (67.6%) 96’€M
[ecrosa-/Ixunmci; NEPEKOHIIUBUX XapaKTCPHHUN JULA
o 3JI05IKICHOTO
- 4 (20%) - niBoGiuHa O3HAK IpoLecy;
MaJlirHizamii; ’

cybToTanpHa pesexitis [13;
- 6 (30%) oneparis Ppes;

- 2 (10%) omepatis |
Whipple;
- 1 (4,8%) - cybToTansHa 3 (27.2%) moznoskHs - 13 (56,5%) IIJIP
JCTANbHA PE3EKLis. AHKPEaTOEIOHOCTOMIS; (Wh’ipple)'
- 2(18,2%) onepauis - 10 (43,5%) nioGiuni
Whipple; CyOTOTANbHI AUCTANIbHI
- 4 (36,4%) omnepartist Opest; pe3exiii.

- 2 (18,2%) ueHtpanbHa
pesexis [13.

Pucynok 2 — Cxema po3noity narieHTiB Ha OCHOBHY TPYITy Ta T'PYITy HOPIBHSIHHS

JIJ1s1 BCTAaHOBIIGHHS B3a€MO3B 3Ky MK XapaKTepOM SIKICHOTO 1 KUTBKICHOTO CKJIaay
010XIMIYHUX MapKepiB Ta rCTOMATOJIOTTYHUMH OCOOIIMBOCTAMH IMiANITYHKOBOI 3aJI03U TIPU
XpoHIYHOMY naHkpeaTuTi Ta XII y moenHaHHi 3 IYKpOBHM [1a0eToM OyJ0 BUKOHAHO
eKCIIepUMEHTAJIbHE TOCIIIIPKEHHSI Ha JJabopaTopHUX Iypax. ExcriepuMenTanbHa podoTa 31
nypamMu mpoBoauiacs y BiBapii HapuanmbHO-HaykoBoro meHTpy «lHcTuUTyT Olojorii Ta
MeauuuHm KUiBChKOro HalllOHAIBHOTO YHIBepcuTeTy iMeH1 Tapaca [lleBueHka BiIOBITHO
710 TOTOBOPY MPO TBOPUY CIIBIPYKHICTb.

B  ekcnepuMeHTalbHIM  YacTUHI  POOOTH  NOCHIIKyBajld  OlOXIMIYHI  Ta
ricromopdoJoriuni 3MiH KpoBi 1 TkaHuH. Jlocmiau nmpoBoawm Ha 50 OUIMX HETIHIMHHX
nrypax-camipix macoro 200+10 . [ilypu Oynu HapomKeHi Bl NEKITBKOX CAMOK 3 P13HHIICIO
y omuH-nBa AHi. Ilpm pobori 3 nmabopaTopHUMH TBapUHAMHU JIOTPUMYBAIUCS
3araJbHOMPUHHATHX MI>KHAPOJHUX PEKOMEH ALl [TO/I0 MPOBEACHHS METUKO-010JI0TTUHUX
JOCIIIJPKEHb HA TBapWHAX BIAMOBIIHO JI0 «3arajbHUX MPUHIUIIB POOOTH 3 TBAPUHAMM,
3arBepkeHnx 1-m HartionansHuM konrpecom 3 Oioetuku (KuiB, Ykpaina, 2001 p.) 1
Y3TO/KEHHUM 3 TIOJIOKEHHIMHU « €BPOTEHCHKOT KOHBEHIIIT ITPO 3aXKUCT XpPEOSTHUX TBAPHH, SIKi
BUKOPHUCTOBYIOTBCS JJIsl €KCIIEPUMEHTAJbHUX Ta 1HIIMX HaykoBux uinei» (CtpacOypr,
Opaniis, 1986 p.). Pobora 3 TBapuHamu peryiaMeHTyBajiacs IMpaBUIaMHU IPOBEICHHS
EKCITEPUMEHTAILHOT POOOTH 3 E€KCIIEpUMEHTAILHUMH TBAapUHAMU, 10 OyJIN 3aTBEPIKEHI



KoMmiciero 3 61oeTukn KuiBCchKkOro HallioHaJbHOTO yHIBepcuTeTy iMeHi Tapaca IlleBuenka,
npotokoi Ne 5 Bix 16.04.2018.

TBapuH yTpuMyBaiIu B CTAaHJAPTHUX YMOBAX 1CHYBaHHS 3 MOCTIHHOIO TEMIIEPATYPOIO
1 BOJIOTICTIO.

lypu 6ynu noaisieHi Ha 3 eKCiepuMEHTaIbHI TPYIH:

1) Koutposnbna (n=10);

2) Xponiuawnii mankpearut (XI1) (n=20);

3) XTI+ (n=20).

XpoHIYHUM maHKpearuT OyB iHAyKoBaHMM y 40 IIypiB BHYTPIIIHBOOYEPEBUHHUM
BBeJeHHsAM Lepyineiny (Sigma, St. Louis, MO, USA), skuii OyB po3BeAcHUN Yy
¢izionoriaromy posunHi (5 MKrxkr-' macu Tina). Illypam BBOgWIM LEepyIIein 11’ ATk pa3iB Ha
no0y 3 iHTepBajoM B rojauHy. KOHTpONBHI IIypH OTpUMYBAIM IT’ATh pas3iB Ha A00y 3
iHTepBasioM B TomuHy piBHI 00’emu 0,9 % NaCl BHyTpilmHbOOYEpEeBUHHO. I[H’ €Kil
MPOBOAWIM II'SITh JHIB mHochuib. Ilicas ocTaHHbOro IHSA 1H €KUIi LEpyJeiHy LIypiB
YTPUMYBJIHA B CTAaHJAPTHUX YMOBAX 3 BUIBHUM JIOCTYTIOM JO BOJIU MPOTSATOM HACTYITHHX
NeB’ATH AHIB. PO3BUTOK NaHKpEaTUTy MIATBEPIKYBAaBCSA BHCOKMM pIBHEM amulasd B
CUPOBATIll KpOBI, a TaKOX JOCHIJKEHHSAMHM TMATOTICTOJOTIYHUX 3MIH MMapeHXIMHU
M1IILTYHKOBOT 3271034 MIOCIIIIHUX IIYPiB, 10 MIATBEPAXKYBaJIO BUIlleBUKIaaeHe. Ha 14-
Ty 100y BIJ MOYaTKy E€KCHEPUMEHTY NOJoBUMHY TBapuH (20 0ci0) 13 rpynu XpOHIYHOTO
MaHKPEaTUTy BUTIQJIKOBUM YMHOM Bi/1i0Opaiv Ta BUKOPUCTAIIH JJIsi MOJICTIOBAHHS IIyKPOBOTO
miadery 1 tuny (L/I1). I/l ingykyBamu y 1IypiB, sIKi TOJIOAyBadd MPOTIroM 16 roauH,
[IUISIXOM OJHOPA30BOi BHYTPIIMTHBOOYEPEBUHHOI 1H €K1l cTpento3oTouuny (STZ; Sigma,
CIIA) y m03i 65 mrxkr! macu Tina, pozunnenoro B 0,5 mua 0,01 M nurparnoro 6ydepa, pH
4.5. Inuni TBapunM 3 rpynu XI1 Ta BC1 KOHTPOJIBHI LIypy OTPUMYBAJIH PIBHUHN 00’ €M I11a11e00
(NaCl 0,9 %). JoctoBipHicTh po3BUTKy LIJI1 Oyna miarBeppkeHa BUCOKOIO KOHIIEHTPAITIEI0
IIIIOKO3M B KPOBi (BUmie 15 MMOmbXm'), a TakoX BHUCOKMM DPiBHEM IIIKO3UJILOBAHOIO
reMOTJIO0IHY.

B ocranHiii n1eHb excriepuMeHTy (44-ii 1eHb) TBAPUH BUBOAMIIN 3 JOCHIAY HUIIXOM
JeKammiTanli, TpoBOIUIN 3a0ip KpOBl, a MOTIM BiAOUpan 3pa3ku TKaHWUHU 113 1 meuiHku
(puc. 3).

Cratuctnuny 00poOKy pe3ybTaTiB JOCJT1IPKCHHS MIPOBOIWIIA
3araJbHONPUUHIATUMHU METOJIaMU BaplalllifHOI CTATUCTUKHU. BIpOrigHICTH pI3HULI MIXK
KOHTPOJIbHUMHM Ta JOCHIIHUMHU BHUMIpamMu OLIHIOBaIM 3a t-kputepiem CT’roAeHTa.
BiporigHoro BBakaau PI3HUIIO MK TOPIBHIOBAJILHUMU MoOKazHuKamu mipu p<0,05.
Pospaxynku Ta moOynoBy rpadikiB BUKOHYBAJIM HAa KOMIT'IOTEPI 3 BUKOPUCTAHHSIM
npukiaagaux nporpam: «OriginLab Origin 8.0» ta «Microsoft Excel 2007». Awnami3
O1MKOBUX (hpakKIliid 3M1MCHIOBAN 3 BUKOpHUCTaHHAM Tiporpamu TotalLab.

JI1st K0>kHOT 3 BUOIPOK TEPEBIPSUIM YA € HOPMAIBHUM PO3MOII JOCTIIHKYBaHOTO
MOKa3HUKa, 3acTOCOBY0UM KpuTepiit [llamipo-Binka.

OcCK1JIbKY Halll JaHl BUSIBUIKCS HOPMAJILHO PO3MOIIEHUMU, TOPIBHSAHHS BUOIPOK
IpPOBOAWIIOCA 3a jJomomororo t-kputepito CTbrOJEHTa [JIsi He3aJIeKHUX BHUOIPOK.
Po3paxoByBain cepeane 3HaueHHs (M), moxubKka cepeaHboro 3HaueHHs (M). s Hammx
JTAHUX MU NpuiiManu piBeHb 3HauyiocTi p<0,05 (T'opsar A.A., 2019).
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Pucynok 3 — Bunanenns qocniakyBaHOTo Matepiany (IiIIUTyHKOBOT 3a71031
Ta MIEYIHKU) MICIISl BUBEJICHHS IIyPIiB 13 €KCIIEPUMEHTY

PesynbTatH gociizkeHHs Ta iX aHaji3 BUKJIQJACHI y HACTYNMHHX 4 po3aiiax
BIIMIOBITHO 10 OCHOBHUX HAIIPSMKIB HAYKOBHUX PO3POOOK.

Po3ain 3 mnpucBsueHM AOCHIKEHHIO MOP()OJOTIYHMX 3MIH MapeHXIMHU IijI-
[IUTYHKOBOI 3aJ103M Ta BUBYEHHIO O10XIMIYHUX 3MiH y TKaHWHAX IiJIUTYHKOBOI 3aJ03H 1
MEYiHKY Ta B TUIa3Mi KPOBI IIyPiB 13 3MOI€TbOBAHUMH MATOJOTISIMHU M1ANUTYHKOBOT 3aJI03H.

[TignutyHkoBa 3ano03a mypiB rpynu XII+IJ/[1 mana Oinbin BUpa)keH! MaToNOrivHi
3minu (puc. 4). HasgBHicTh npoTokoBoi aucmiasii (puc. 4. A, b) Takoxx moeaHyBanacs 3
BUPAXKEHOIO allMHAPHOIO MeTaruiaszieto (puc. 4. B).

Pucynok 4 — Mikpodotorpadii mianumyHKOBOT 381034 IIyPiB IPyIH
XPOHIYHUN MAHKpeaTuT + IyKpoBuil niadet. @apOyBaHHS
reMaToKcuiIiH-eo3uHoM, 30ubieHHs X100 (A, B) Ta x400 (b)

Binmiuanu yTBopeHHS 3a703 y (hi0pO3Hiil TKaHWHI TPOTOKH, Mpoaidepaliis eniTeio
3aJ103 3 BUPAXKECHOIO JTUCIUIA31€0, 0sBA MATUIIPHUX 1 KpUOPUNOAIOHUX (CUTOMOAIOHUX Ta
pEeIiTYacTUX ) CTPYKTYP, IO BIATOBIJAIM BUCOKIH 1 MOMIpHIM AMCIIIA31i MPOTOKH 3a PIBHEM
narorictoioriynoi mkainy sk PanIN2 1 PanIN3. i 3MiHu € npsMuUMHU Ta TEPEKOHIUBUMU
MPEAUKTOPaMU PO3BUTKY aJ€HOKAPIIMHOMHU y MiANLTyHKOBIN 3a503i. [Topymenns PanIN e



IIJISIXOM JI0 PO3BUTKY paKy MiANUTYHKOBOI 3ajio3u 1 0e3mocepeHbo A0 MPOTOKOBOI
a/ICHOKapIIMHOMH.

B 0060x rpymax TBapMH 3 MOAEIHOBAHMM IaTOJOTIYHUM CTAHOM BHSIBICHO 3MiHU
KUTBKICHOTO Ta SIKICHOTO CKJaAy MENTHUAHMUX IMYyJIiB CHPOBAaTKM KPOBI Ta MiJIUTYHKOBOI
3ano3u (puc. 5.). BimMinHOCTI Oyau MOMITHIIN B CHPOBATIl KPOBi, HIXK y MiANUTYHKOBIH
3aJ1031, 1 JJIS MYJTiB TIENTUIIB 3 MOJICKYJISIpHOIO Macoro Oinbire 700 Ja. Y cuposariii KpoBi
tBapuH 3 XII ta XII+1/]1 BusABneHO MOSIBYy MiKiB MENTHUAHOTO MYy, sSIKi OyJIu BiACYTHI B
KOHTPOJIbHUX 3pa3Kax.

po3noAalnNeENTUAHOronNyny B Po3noAainneNnTUAHoronyny B
CUPOBATLI NIALAYHKOBIA3AN03I
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Pucynok 5 — Pe3ynbraru po3nonity MenTHIHOTO MyJTy B CHPOBATIII KPOBI Ta
M1IUTYHKOBIHM 3271031 JOCIIIHUX TPYI: KOHTPOJb, XI1 — XpoHIUHUIA TaHKPEaTUT
ta XII + /][] — mankpeatut + mykpoBuii aiader

Pe3ynbraT, ofepaHi y XOJl MPOBEACHOTO JOCHIKEHHS, CBIIYaTh MPO BUCOKY
AKTHUBHICTh MMPOTEONITUYHHUX MTPOLIECIB Y BiAAalIeH1 TepMiHu narorenesy XII sk okpemo, Tak
1 32 ymoB /] 1 tumy. [locunenHs mporeonidy NEBHOIO MIPOIO MOB’SI3aHO 31 3HAYHUM
HAaKOMIMYEHHSIM Y CUPOBATIl KPOBi, MeviHIl Ta 113 TBapyH MaTpUKCHUX METAJIONPOTEIHA3.
HanMmipHa akTuBailisi OCTaHHIX MPU3BOIUTH 1O TMOPYIIEHHS CTaOIIbHOCTI SIKICHOTO Ta
KUIBKICHOTO CKJIaJly TENTHUIHUX IyJIB OPraHi3My Ta MOXE pO3IIsAaTuci SK OIHA 3
nepuonpuirH GopMyBaHHSI CHHAPOMY €HJIOTEHHO1 1HTOKCHKaIlii 3a ymoB XII.

OTpuMaHi  pe3ylbTaT EKCIEPUMEHTAJbHOTO  JOCHIUKEHHS €  HayKOBUM
OOTpYHTYBaHHSAM 1X BIPOBAKCHHS Y TMOMAIBIIN KIIHIYHI JOCIIKEHHS, 10 J1aCTh 3MOTY
MOKPAIIUTH PAHHIO JIIaTHOCTUKY Ta 3aCTOCOBYBAaTH HalEe(PEKTUBHIIIMM METOJ] XipypriuHO1
KOPEKIIi1 37TOSIKICHOT TTATOJIOT1 1 M IUTYHKOBOT 3aJI03H.

Y po3aiji 4 BUCBITJIEH] SIBUIIIA TPOTEOII3y Ta HOro peryssili B opratizMi JOJUHU
3a TATOJIOTIA MiANIIYHKOBOI 3ajo3u. sl MOCHTIKEHHSI «BUIAIOK-KOHTPOJIb» Oyino
Bi110paHo 60 oci0 BikoMm 28—89 pokiB, 20 3 skux cTaHOBWIM Ipyny xBopux Ha XII, 20 —
rpymy xBopux Ha PII3 ta 20 oci6 6e3 nmatomorii 113, sixi Oynu 00’ eqHaH1 y Tpyry YMOBHO
3nopoBux 0oci6 (Y30). Bei rpynu manu ogHakoBe CIIBBITHOIIEHHS IMAIIEHTIB 32 BIKOM Ta
cTarTio 1 Oynu marientamu xipypriunoi kimiHiku KHIT «XwmenpHuipka obmacHa mikapHs»
XOP, saxi nmpolnuM cTaHmapTHE Nepeaonepaiine o0CTeKEeHHS, 0 BKIIIOYAJIO: aHaJi3u
KpOBI Ta ceui; KOMIT FOTepHY TOMOTpa(iro opraHiB rpyIHOT KJIITUHU, YePEBHOT TOPOKHUHH
Ta Majoro Tazy 3 KOHTPACTHUM ITJICHJIEHHSM ISl OI[IHKM CTYTICHsI TIOIIMPEHHS DPaKy;



O10TICII0 MyXJIMHK 3 MaTOJOTOAHATOMIYHUM OOCTEXEHHSM. YCI MAIll€eHTH T0O0POBLIBHO
HaJaJI¥ TUCHMOBY 3TO/Iy Ha y4acTh Y MUX MOCTKeHHSX. OCTaHHI TOBHICTIO BiIOBIIaIH
€TUYHUM Ta MOPAJIbHO-IPABOBUM BHUMOTaM BiANOBiIHO A0 Hakazy MO3 Vkpainu Ne 281 Big
01.11.2000 poky, a Takox ['enbcincbkiil nexnaparii BeecBiTHROI MeanuHOI acoriatii mpo
€TUYHI IPUHIUITH IPOBEACHHS HAyKOBUX MEIUYHUX JIOCIIIKEHb 32 Y4acT1 JIIOAUHU Ta OyiIu
y3romkeni 3 Komitetom 3 6ioetukn BHMY im. M.I. Iluporosa (mportoxon Ne 15 Bin
26.09.2021p.; mpotokoa Ne 6 Bixg 07.05.2025 p.).

Kpurepisimu BrintoueHHs a0 rpynu XI1 BBaxkanu aboMiHaIbHUIM OOTLOBUN CUHAPOM
Ta TICTOJOTIYHO MiJATBEP/KEHI CTPYKTypH1 3MiHu [I3 (xpoHiuHe 3amaneHHs, (iOpo3,
anuHapHa arpodis, XKupoBa TpaHcopMalliss Ta PO3BUTOK aHOMAaJIbHUX IMPOTOK) 13
MOPYIICHHSIM 30BHIITHbOCEKpeTOpHOI yHKIii [13.

Kpurepisimu BkmoueHHst 1o rpynu PII3 Oyna nesopranizaiiisi apXiTEKTOHIKH
HATHAPUYHOTO, MYLIMHO3HOTO EMITENI0 APIOHUX MaHKPEATUYHUX MPOTOKIB 3 SACPHOIO
arumiero (sApa UMX KITUH 30UIbIIEH], IUeHoMop(dHI, XUOHO OpIEHTOBaHI), TOOTO,
MOP(QOJIOTiYyHl 3MIHM, XapakTepHl s TPEeThOl, HAWBHILOI, CTaAll MaHKPEATUYHOI
BHYTPIIIHBOCHITEMAIBHOI HEOIJIa3ii, $SKy YacTO [O3HAYAIOTh SIK MaHKPEaTH4HY
BHYTPIITHBOIPOTOKOBY KapIIUHOMY 13 HAMBHUIIKUM CTYIIEHEM JUCILIA3ii.

[lepenonepariiini 3pa3ku IuIa3Mu Oyl BIAIOpaHi B JI€Hb NEpel OIepaui€ero
HaTieceplie, a 3pa3ku TkauuHu [13 — inTpaonepaniitno. Marepian rpynu Y30 BigOupanu
MICIISl AyTOIICIH, Y TOMEPJIMX MAlI€HTIB B/l MPUYUH, HE ITOB’A3aHUX 13 OHKOIATOJIOTIEXO.

Kpos, Biz1iOpaHy MyHKIIHHO 3 JIIKTHOBOI BEHH MAallI€HTIB y Mepioa 3 8§ 10 9 ronunu
paHKy HaTIIe, BHOCUJIU Y IUIACTUKOBY MPOOIPKY, 1110 MICTUJIA IMMOHHOKUCTUHN HaTpiit (38
MI/MJI) Y KIHIIEBOMY CHiBBiAHOIIEHHI 9:1 Ta 06epexHo nepeminryBaiu. BmicT npobipku
nenTpudyrysaiau Bopoaorxk 40 xBuiauH npu 900 g, HagoCaAOBY PiIMHY MEPEHOCUIH Y
MJIAaCTUKOBI MpoOipku. OTpuMaHy Ija3My KpPOBI BUKOPHCTOBYBAJIM JJIsl aHaNi3y abo, 3a
HeoOxigHOoCTl, 3aMopokyBann npu -20° C y emenmopdax. [lmazmy posmopoxyBaiu
nporpiBaHHsM Ha BopasHiN Oani (37° C) Bopomosxk 20 XBUJIMH, MICIS YOTO OOEpPEHKHO
PO3MIIIIYBaJIA Ta NepeMilryBaiu Ha Jif. s orpuManns 10 % romorenary [13 1 r TkaHuHM
romMoreHidyBasim B 9 wmu oxonomxkeHoro 50 MM  Tpuc-HCl Oydepa (pH 7.4) 1
uentpudyrysanu npu 12000 g nmpotsirom 30 xBunuH npu +4°C. CynepHaraHT 30upajid Ta
BUKOPWCTOBYBAJIHU IS MOJATBIINX TOCHTIKSHb Y1 3aMOPOXKYBAJIH K OMMCAHO BHIIIE.

PiBH1 TKaHEBOTO aKTUBATOPY IJIa3MIHOTeHY (tissue type plasminogen activator, t-PA)
Ta ioro iHridiTopy (plasminogen acrivator inhibitor-1, PAI-1), mna3minoreny (plasminogen,
Pg), rpombomonyminy (thrombomodulin, TM), npoteiny C (protein C, PC) y mna3mi kposi,
a TakoXX IUTOKIHOBUM Tpodinb (piBHI iHTepneikiHiB (interleukins, ILs) IL-1p, IL-4, IL-6,
IL-8 ta IL-10, dakropy HEKpo3y myxsmH-0 (tumor necrosis factor-a, TNF-a), inTepdepony-
v (interferon-y, IFN-y), BMicT poctoBux (akrtopi (iHCymiHOMOAIOHMI (akTOop pocTy-1
(insulin-like growth factor-1, IGF 1)), dakrop pocty dhibpobnactis (fibroblast growth factor
2, FGF 2), dakrop pocty myxnuH-B1 (tumor growth factor-f1, TGF-1), piBHi MaTpuKkcHUX
Metanomnpoteinaz (MMP-1, MMP-2, MMP-3, MMP-8, MMP-9, MMP-10) ta ixuboro
iHri6iTopy TIMP-1 (tissue inhibitor of matrix metalloproteinase-1) y mia3mi KpoBi Ta B
TkanuHl I3 BH3Hauanmu MeToaOoM 1MYHO(EPMEHTHOrO aHaji3dy 13 3aCTOCYBAHHSIM
BUIMIOBITHUX AHTUTUI 3a 3arajbHONPUUHATOI METOAUKOI ISl PO3YMHHUX O1IKIB
BUIMOBITHO /10 CTAaHAAPTHUX 1HCTPYKIiK. JloCHimkeHHS TPOBOAUIN B 96-TYHKOBHUX
MJIaliKax, BUTOTOBIIEHUX 3 MOJICTHPOINY, Kl XapaKTEepHU3yHOThCS 3AATHICTIO O COpOIii



PO3UMHHHUX O1LTKOBHX MaKpOMOJIEKYIL.

[Tpu mocmimkeHH] moka3HUKIB KpoBi 10 Mk miasmu po3Bogwmm B Oydepi (50 MM
Tpuc-HCI (pH 7,4), 150 MM NaCl) no 100 Mk, a y BUMaaKy IOCTIIKCHHsS] TKaHUH, 1X
romoreHatu po3poawm po3urnHoM (50 MM Tpuc-HCI (pH 7,4), 130 MM NaCl) tak, mo6
KOHIIEHTparlis Oi1ka ctaHoBmiIa 10 Mkr/mi, Ta BinOupanu 100 MK 17151 HAHECEHHS B JTyHKH.

Hocmmkenns Tkannan [13 marienTiB 13 XI1 BcTaHOBUIIO 301IBIIICHI PiBHI SIK TIPO-,
TaK 1 MPOTU3AMAILHUAX IUTOKIHIB, 32 BUKIIOUeHHIM [L-10, BiqHOCHO Takmx y rpymi Y30,
npu4YoMy II€ 301IbIIEHHSA OyJI0 OUIBII BUPaKEHUM, HDK Yy IIJIa3Mmi, 1 CTaHOBWJIO IS
npotuzanaibHoro IL-4 — 2,9 paza, P < 0,05, a nj1s1 mpo3anajibHUX HUTOKIHIB (Y TTOPSAKY
smeHmieHHs): IL-6 — 2,7 paza, P < 0,05; TNF-a — 2,5 paza, P <0,05; IL-8 — 2,3 pa3a, P <
0,05; IL-1B — 2,1 pa3za, P <0,05. Pini IFN-y 3pocranu y 2,1 paza, P <0,05.

VY tkanuHi 13 xBopux Ha PII3 BMICT IIUTOKIHIB TakoK OyB 301JIBIIEHUM BIJIHOCHO
takoro y rpymi Y30. Cepes npo3anajlbHUX TUTOKIHIB MAaKCUMaJIbHO 3pocTaB piBeHb TINF-
o —B 3,3 paza, P <0,05, 1 nagani y nopsiaky smenmenus: 1L-13 — B 3,2 paza, P < 0,05, IL-6
—B 2,9 paza, P <0,05; IL-8 — B 2,7 paza, P < 0,05; piBHi npoTH3anajibHUX IIUTOKIHIB TAKOX
Oynu 301bI1eH1 y 2,5 pa3a (IL-4) ta Ha 50% (IL-10) (P < 0,05).

3outeienuM y 3,1 paza (P < 0,05) BusaBuscs 1 BmMicT IFN-y. IIpu upomy pisHi IL-1,
IL-8, IL-10, TNF-o ta IFN-y y nyxauHHIA TkanuHi xBopux Ha PII3 nmocroBipHO
MePEBUIITYBAIM 3HAYEHHS BIJMIOBIIHUX MOKa3HUKIB y rpymi xBopux Ha XII (Ha 54%, 16%,
70%, 34%, 48%, BiamosigHo, P < 0,05).

OTrpumaHi HaMH JaHl Y3TOKYIOTBCS 3 pe3yJbTaTaMd, HABEIACHUMH IHIIUMU
nociaigaukamu. Tak, 3a HasgBHOW0 1HGOpPMAIl€0, KIHOYOBUMH IIUTOKIHAMH, IO
CIIOCTEpITraloThCsl B CHUPOBATIII KpOBl1 Ta MiANUIYHKOBIM 3ano3i mig vac I'TI Ta XII, €
inTepnerikinu IL-1, IL-6, IL-8, a Takox dhakrop Hekposy nmyxiunau (TNF-o), mpudomy ixHi
CHUPOBATKOBI PiBHI KOPEJIOIOTh 13 TSHKKICTIO 3aXBOPIOBAHHS.

Buninenns gepMeHTiB BUKOHYBaJIM MeTOIOM adiHHOI xpoMaTtorpadii 3 cOpOeHTOM
O0enzaMiIuH-ce(apo30t0. BUKOPUCTOBYBaIM CKJISIHY KOJOHKY 3 O€H3MMEIUH-cedapo30ro
00’eMoM 3 ML, MONEPEIHbO KOJIOHKY ypiBHOBaXxxyBasu 10 00’emamu Oydepy tpic-HCI (10
MM, pH 8,0). lng ouunieHHs BiJ HE3B’S3aHOrO Mareplainy MICIs HAHECEHHSI KOJIOHKY
npomuBasid 15 o6’emamu Oydepy Tpic-HCl (10 MM, pH 8,0). Emroniro npooguiu
Oypepaum po3zunHoM HactynHoro ckiany: 50 MM rmiuua-HCI + 1M NaCl, pH Oydepy
ctaHoBuB 3,0. Ha HactynmHoMy erami 30upanu ¢pakuii TPUICHHOMOAIOHUX CEPUHOBUX
npoTreiHa3, o0’eAHyBaid MiX cO000 Ta 3amMopoxyBaiu mnpu -20° C mid mogaiblIux
JIOCIIIKEHD.

3Bakaroud Ha Te, M0 BMICT 3araJibHOro0 OUIKa y BUIUICHUX (pakiisax
TPUTICHHOTIONIOHMX CEPUHOBUX MPOTEIHA3 BIANOBIAAE BMICTY 3a3Haue€HUX (PEPMEHTIB,
BMICT CEpHHOBHUX IPOTEa3 B OTpUMaHKUX (pakilisiX TIa3Mu KPOBI Ta TOMOT€HATY TKaHUHU
[13 Busnavanmm 3a metonoM bpeadopa i Bupaxkanu y mr/mi. Hamami rotyBanu mpoOu ajis
MPOBENICHHA enekTpodope3y B nomakpmiamignomy remi (ITAAT).

Huck-enextpodope3 mnpoBoawan y nomakpuwiamigaomy remi  (ITAAY) 3a
MPHUCYTHOCTI JEHATYPYIOUOTO MOACIMICYIb(ary HaTpito. BUkoprucTaHHS KOHIIEHTPYIOYOTO
reJlto J03BOJISE PEe3yIbTaTUBHO PO3AUISTH OUIKH y Jl1ara30H1 MoJieKylapHux mac Bia 10 k/la
1o 150 x/la, 1o KoM BIAIOBIAAI0 BUMOTaM eKcriepuMenTy. Enextpodopes npoBoauiu y
mactuHkax 10 % akpunaminy aiis po3aisiouoro Ta 4 % — 1 KOHLIEHTPYIOYOTo TeliB.

Enexktpodopes mpoBoamim B Kamepi A BEPTUKAJIHHOTO MPENapaTUBHOTO JHCK-



enexkrpodopesy (Bio-Rad, CIIIA) y miactuHax TOBIIMHOW 1 MM 3 cuiioo ctpymy 19 MA
JUIS KOHIICHTPYIOUOrO Teimro Ta 36 MA s po3giasiodoro remiB. [licias 3akiHUCHHS
CICKTPOQOPETUIHOTO IOAUTY  JOCHIDKYBAaHHMX  3pa3KiB, sKE KOHTPOJIOBAIUM 3a
nepeMimeHHsIM (PppoHTy OapBHUKA, reji (iKCyBaau y po3uuHi 7,5 % OITOBOI KHUCIIOTH Ta
37,5% izomponigoBoro cnuptry Bapoaork 10 xBuiaumH. OTpuMaHi pe3yabTaTH J03BOIUIN
BCTAaHOBHUTH M0, TIPU IOCTIHDKYBAaHUX TATOJIOTISAX CIIOCTEPITAIOTHCS BHPAXKEHI 3MIHH HE
JMIIe B KUTBKOCTI OUIKIB Pi3HOI MOJIEKYJSIPHOI MacH, a i B pO3MOJUT Ta KITBKOCTI CMYT-
OeH/IIB y OUIKOBHUX IpyIax pi3HUX MOJIEKYJISIPHUX Mac SK y IJ1a3Mi, TaK 1 B TKAHWHAX.

3umorpadito TPUIICUHONIOAIOHUX (DEPMEHTIB Ta MAaTPUKCHUX METAJIONPOTEiHa3 3a
JIOTIOMOTOI0 €JIEKTPOPOPETUYHOTO PO3IUICHHS MPOBOAMWIM 3T1IHO 3arajbHOBIJOMOTO Ta
npuitasitoro wMeroxy (Ostapchenko L., 2011). Ilpu mnpoBeaeHHi enekTpodopesy
PO3IUISAIOUNHN TeJTb TOJIIMEPU3YBaIH 3a IPUCYTHOCTI CyOCTpaTiB JkeJaTuHy, p10OpuHOreHy Ta
KoJIareHy 3 po3paxyHky 1 mr/mut. Konnentpaiiisi po3aiisitodoro reito cranosuia 12 %.
Po3ginenHs 3paskiB mpoBonuiu 3a cwid ctpyMmy 19 MA. KinueBum eramom Oyno
BIIMUBaHHS TeniB y 2,5 % po3uuHi TpuToHy X-100 mpoTaroM roguHu AJis BUAAJIECHHS
3QJIMIIKIB JIEHATYpyIOUYOoTo Joaenwicyibdary Harpito. Ilicns nporo rem 3anusanu 0,05 M
tpuc-HCI 6ydpepom, pH 7,4, mo mictus 0,13 M NaCl, ta inkyOyBanu npotsirom 12 rogus.
@apOyBaHHs Ta (IKCALIIO TeiB 3A1MCHIOBAIM BIAMNOBIIHO A0 CTaHJAPTHOIO MPOTOKOIY
MPOBEICHHA eJeKkTpodope3y. 3araibHy MNPOTEONITHYHY AKTHUBHICTH OIL[HIOBAIN 3
BUKOPDUCTaHHSIM Ka3eiHy $K cyOcTpary. MeTon 3acHOBaHM Ha TIIpoJii3i  KazeiHy
(dbepMeHTOM, 110 MICTUTHCS B JIOCTIIKYBaHii 1mpo0i, 3 HACTYITHUM BU3HAYEHHSM CTYIICHS
po3sieryieHHs Ouika. Po3pi3HeHHST akTUBHOCTEW METaloNpoTeiHa3 Ta CEPUHOBHUX IpOTEa3
OyJ10 TIOCATHYTO 3a IONIOMOTOIO JTOJIaBaHHsI €THIICH IlaMiHTeTpao1ToBoi kuciotu (EDTA, 5
MM) Ta dpeninmeruicynbdonindropuay (PMSF, 2 MM) sik iariditopie MMPs i cepuHoBUX
mporea3. 3HAYCHHS AaKTUBHOCTI CEpUHOBOI mpoTeasn Ta MMP BuszHa4anmu HUISIXOM
BIIHIMaHHSI BiJT 3arajibHOT aKTUBHOCTI 3QJIMIIIKOBOI aKTUBHOCTI, BUMIPSHOI IMICJIS JOJITaBaHHS
iHrioiTopa. OTpuMaHi pe3yapTaTd BHpPa)Xaild B YMOBHUX OAMHMIEIX Ha | wMr
Oinka.BuzHaueHHsT KOHIIEHTpallii Oulka MPOBOAWIM BIAMOBIIHO 110 MeTony bpendopn
(Bradford M., 1976). BuMipu npoBoauiM Ha MIKPOIUIAHIIETHOMY CHIEKTPO(OTOMETpI
(BioTek Instruments, BioTek, USA) npu qosxun1 xBuii 595 aMm. KoHIieHTpalliro BU3BHa4Ya 1
3a KaOpyBaJIbHUM rpadikoM 1 BUPAKaIU y MI/MJI.

OHKOJIOT1YHO 3MiHEHI 3pa3ku [13 mporeMoHCTpyBain OUNBII HIXK YABIYI 3HUKEHY
3arajpHy MPOTEONITUYHY AKTUBHICTH Ha (POHI MAJIHHSA aKTUBHOCTI CEPUHOBUX IpOTEas, a
TaKOK OUTBII HIXK YTPUY1 TOPIBHSHO 3 KOHTPOJIbHUMHU MapaMmeTpaMu. CITiji TAKOXK BIAMITHUTH
aHOMAJIbHUI TIEPEepO3NOALT akTUBHOCTEH, 110 1HT10yroThcst PMSF Ta EDTA 32 ymMo0B paky
MIIUTYHKOBOT 3a51031. Tak, TPUIICUHOTONI0OHA aKTUBHICTD, 1110 € uyTIuBoio 710 PMSF, Oyna
BUIIOIO 32 aKTUBHICTh MAaTPUKCHUX METAJIONpOTeiHa3, o iHr10yoThes EDTA, sik B yMOBHO
3M0POBUX TaK 1 y MAIl€EHTIB 3 HAsIBHUM XPOHIUHUM NaHKpeatuToM. BomHouac 3a yMOB
3MOSIKICHOT ~ rimeprnposmidepariii  BiAMIYeHO TiepeBaxaHHs aktuBHOCTI MMP  Han
CEpUHOBUMHU TIPOTEA3aMH.

JocnimkeHHs: 3pa3KiB IJ1a3MH KPOBI TMOKa3aJ0 3POCTAHHS BCIX JOCHIIKYBaHUX
MPOTEOIITUYHUX aKTUBHOCTEHN Outbil HIX Y 2 (P <0,05) pa3u 3a XII Ta 6unbm Hik y 3 (P <
0,05) pasu 3a PII3. OxgHak, B 000X BHUIIaJIKaX, OCHOBHUI BHECOK B HaJMIpHE 3POCTaHHS
MPOTEONi3y pOOWIU, TOJOBHMM 4YHWHOM, akTuBHOCTI MMP, a He TpuncunonomioHi
dbepmenTu. [ns ¢paxuioHyBaHHS NENTHAHOTO MYITy BHUKOPHUCTOBYBAJIM EKCKIIO31MHY



xpomarorpadiro Ha kosoHii 3 cepaaexcom G 15 (Bio Rad, CIIIA). Jliodimizar nenTuaHoro
nyny posuussuin B 50 MM Tpuc-HCl 6ydepi (pH 7,4), mo mictuts 130 MM NaCl;
KOHIICHTpAIIis 3pa3Kka Mpu HaHEeCEeHH1 cTaHoBuia 50 MKr/mil. 3pa30K HAHOCHIIU Ta 30Upau
MIpH MBHUAKOCTI TOTOKY 0,5 Mur/xB. X1 pO3/IiJICHHS KOHTPOJIOBAIH CIIEKTPO()OTOMETPUIHO
3a IOMOMOTOI0 HamiBaBTOMaTH4HOI cuctemu «BioLogic LP» (BioRad, CIIIA). Jlns oriHku
MOJIEKYJSIPHUX MAac MEeNTH/IIB KOJIOHKY MOMEPETHBO KaaiOpyBain 3a JOIMOMOTOK PEUOBUH
13 B1JIOMOIO MOJIEKYJIIpHOIO Macoro — Jizorumy (14,3 x/la), incyminy (5,7 x/la), Bitaminy
B12 (1,35 x/la) (Hong P., 2012). BigcorkoBuii BMICT O1IKIB p13HOT MOJICKYJISIPHOI MacH y
(dpaxiii ma3Mu KpoBi 3a TPUIICUHOMOAIOHUX CUPUHOBUX MPOTEa3 3MIHIOBABCS. 3’ ABIISLITUCS
OUIBIIIE TPYM 13 PI3HOI MOJICKYJISIPHOIO MacCoIo.

Takoxx Hamu Oyno TpoBeleHO aHami3 romoreHaTiB TkaHuHU [13. ®pakuis TLPs,
oTpuMaHa B mamieHTiB 13 rpynu Y30, micis TpoOBENEHHS AUCK-eleKTpodopesy 3a
HEB1IHOBJIIOBAJILHUX YMOB po3noainiacs Ha 3 miadpakiiii, mpu po3aUIeHH] 3pa3ka XBOPUX
Ha XII Oyno orpumano 6 mindpaxiiid, a xeopux Ha PI13 — 9. 3a BiIHOB/IIOBAJIbBHUX YMOB Y
KOHTpoOIi OyJ10 BUsIBIIEHO 2 miadpakuii, a B rpynax xsopux Ha XI1 ta PII3 —no 3 miadpakuii.

3a HEB1IHOBIIOBAJIbBHUX YMOB 301IbIIeHHS KUTbKOCTI (ppakiiil TLPs y xBopux Ha XI1
B110yJI0CS 32 paxyHOK MOSIBU TPbOX HOBHX (hpakiiiii cepeaHbOMONEKYISIPHUX OUIKIB (67-35
k/la), a B xBopux Ha PII3 — yepe3 nosiBy nomatkoBux ¢pakuiid BUCoko- (+1), cepenHpo-
(100-67 x1a; +3) Ta HU3BKOMOJIEKYJISIPHUX MPOTEiHIB (1+2).

Ha noomnepauiiiHoMy eTari MalieHTaM BUKOHYBAJIM KIIHIYHI Ta JabopaTopHi
JOCIIKEHHS, BKJIFOUAIOUH 3alpOMOHOBAaH1 HAMU Ta BIPOBAJKEH1 Y MPAKTUKY BU3HAYCHHS
B1JIHOCHOTO BMICTY ITUTOKIHIB, 3MiHY OUTKOBOIO MYJy, CTPYKTYPY, SIKICHUM Ta KUIbKICHUN
OUTKOBHI CKJIaJ IIa3Mu KpoBi (puc. 6.).
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Pucynoxk 6 — Xapakrepuctuka pe3yabTaTiB JOCIIKEHHS CHPOBATKH KPOBI Ta TOMOTCHATY

TKaHWHY TMIANLTYHKOBOT 3271031 MAIIEHTIB: KOHIIEHTPAIll TPUTICHHOTIOIOHUX CEPUHOBUX

poTeas mia3Mu KpoBi (A) Ta roMoreHaTy TKaHWHH MiANUTYHKOBOI 3a1031 (b) xBopux Ha

XPOHIYHUYM MAaHKPEATUT Ta PaK MiANLTYHKOBOI 3a103u. * P < 0,05 mopiBHSHO 31 3HAYCHHSAM

B1/IMOBITHOTO TIoKa3HuKa y rpymi Y30; # P < 0,05 mopiBHAHO 31 3HAYEHHSIM BIIIOBITHOTO
MOKa3HUKA y TPYMI 13 XpOHIYHUM TaHKPEATUTOM



PesynbpTaTi mpoBeneHUX JOCHIIKEHb BUSBWIM 3pocTaHHs piBHsA TLPs y mma3mi
kpoBi xBopux 13 matosorisimu [13 (XII - Ha 29%, PII3 - Ha 85% mOpiBHIHO 31 3HAYCHHSIM
1poro nokaszauka B rpymi Y30, P <0,05), toxi sk ix BMicT y TkanuHi [13 3amxyBaBcs (XI1
- Ha 69%; PII3 - Ha 89% BiMHOCHO KOHTPOJILHHUX 3HAaYEHB, P < 0,05).

Ha noonepariiinomy ereri, cepel IHCTPYMEHTAIbHUX METO/1B MU BUKOPHCTOBYBAIIU
ynbTpacoHorpadito, €30(aroracTpoyoJeHOCKOIII0, MYJIbTUICTEKTOPHY  CIHipalbHy
KOMIT'IOTEpHY TOMOTrpadil0 OpraHiB dYepeBHOI MOPOXHUHH 13 KOHTPACTyBaHHSM,
aHriorpadito, MarHiTHO-pe30HaHCHY Tomorpadilo, a, 0e3nocepeaHbo, T Yac
OMEpPAaTUBHOIO BTPYYaHHS - 3alpONOHOBAHMM HAMM Ta 3alaTeHTOBAHUU Croci0
IHTpaoIepanifHoro BUMIPIOBaHHS IMPOTOKOBOI TiMEpPTEH3li, a TaKoX I1HTpaornepaniiny
MHOXXHHHY SKCIPEC IaH4-010IICiF0 3MIHCHOT TKAaHHHH ITi ATy HKOBOI

L B
Pucynox 7 — EPXITII" nartienTa 13 myxyiuHoro roiBku [13 13 momipHOO O1511apHOIO
TINEPTEeH31€10 Ta TOBHOIO CTPUKTYPOIo (A) BipcyHTroBOi MPOTOKM B IUISHIII TOJIIBKH, &
TaKOX TarlieHTa 13 myxyuHoto rojieku [13 (b) 13 BupaxeHoro O111apHOIO TINEPTEH3IEIO Ta
oOcTpykiriero BipcyHroBoi mpoToku B AUISHII ToiiBKH 10 Ty double-duct. BincyTHicTh
KOHTPACTOBAHOI JIJISTHKHU MPOKCUMAIILHOTO BIJILTY TPOTOKU

Po3ainn 5 npucBAYEHO 3aCTOCYBAHHIO MAaTEMAaTHMYHOI MOJENI J1arHOCTHUKH Ta
JKyBaHHS Mall€HTIB MIPHU MATOJOTIT MANUTYHKOBOI 3a5103u. /{15 moOyn0BH MaTeMaTUuYHOI
MOl A1arHOCTUKH C(hOPMOBAHO MEPENIK O3HAK (CUMIITOMIB), SIKI MOKYTh BKa3yBaTu Ha
30UTbLIEHHS BIPOTIAHOCTI PO3BUTKY 3JIOSAKICHOI aToJIOTii. O3HAaKKM 3 OIBIIOI 3arpo3010 1
BIJINOBIJIHO BUIIMM CTYIE€HEM BIUIMBY Ha 30UIbIICHHS BIPOTAHOCTI PO3BUTKY MATOIOTIL
BHJIIJICHO OKPEMO — TakuX O3Hak Oyyno 14, 3 MeHmmMM cTyneHeM BBy — 13. VYV
JOoCTIKEeHHS OyJio BKIIIOUEHO 45 malieHTiB, siki Oynu npoornepoadi y nepioa 2016-2020
pokiB. Yosogikie 0yio 27 (60 %), xinok 18 (40 %). Cepenniii Bik craHoBUB 54 poku (37-
77 pokiB). Jlo HMX BIJHOCHUJIHMCH MAalLI€HTH, SIKI OyJM MPOJIKOBaHI 13 MIATBEPHKECHUM
miarHozom XII a6o PII3, skux peTpoCHEeKTUBHO MpoaHATI3yBalM Ta MIATBEPANIN
BIJIMOBIAHUIN J11arHO3, a TAKOXK MPOaHaII3yBalIn 25 pi3HUX O3HAK (CUMITOMIB Ta CYITyTHIX
JI1arHO31B), 1110 IPUTAMaHHI TAaHUM 3aXBOPIOBaHHM (pHC. 8).
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Pucynox 8 — Komist ekpana: npukiai 3acTOCyBaHHS PO3pO0IEHOI MATEMATUYHOT

MO/IeJTl JIarHOCTUKH IMOBIPHOCTI 3J105IKiCHO1 marosnorii [13

byna BrnacHe po3po0ieHa MaTeMaTUYHA MOJIETh J1arHOCTUKU HAa OCHOBI O1HApHOI
kiacudikanii 3 BUKOpUCTaHHSAM BimiOpanux cumnTomiB. [ToOynoBanuil knacudikatop 3
METOI0 JO0ONEPALIfHOrO BUSBIEHHS 3JIOSKICHOI MATOJIOTli Ha OCHOBI 1MOBIPHICHOI
HeHWpOHHOI Mepexi. B mogansimoMy BiItoueHe GopMyBaHHS HAOOPY CTATUCTUYHUX JTAHUX
TMAIIE€HTIB 3 KOPEKTHO MOCTABICHUM J[1arHO30M J1si TOOY0BH KiIacu(PiKaTopiB Ta MATPHILb.
[IpoBenena nmepeBipka sIKOCTI Kiacu(pikaTopiB Ta moOy0BaHU 00’ €qHAHU Ki1acudikaTop.
TectyBanHsi OycTHUHT-KJIacu]ikaTopa Ta BU3HAYEHHS OCTATOYHOI SIKOCTI JIIaTHOCTHKU Ha
OCHOBI PO3pO0JIEHOT MOJEN BKa3aJdd Ha MOXJIUBOCTI IPOBEJCHHS JIIarHOCTUKH 3
BHUKOPHUCTAaHHSM PO3POOIECHOT MOCI 3 TOUHICTIO 710 96 % y HaWTIpIIuX BUIIAIKaX.

BpaxoBytoun  BHIIEONHCAaHI  pe3yJbTaTH MPOBEACHOTO  JTOCHIDKCHHS  Ta
PETPOCIEKTUBHOTO 1 MPOCHEKTUBHOIO aHali3y pe3yJIbTaTiB JIIKyBaHHS MAalll€EHTIB, HAMU
OyJ0 po3po0IeHO Ta BIPOBAKEHO y MPAKTHKY aJTOPUTM MEpel- Ta iHTpaomnepaiiiHol
J1arHOCTUKH Y MALIE€HTIB TPYNH PU3UKY, IO BIIOOPAKEHO HA PUCYHKY 9.



[Minospa na saxboprosanis 113,

Inmunboknii anamnes |'Ll[{1|i|1i'-||1|1i1' OIS AlienTa
Basosi anamsn kposi (3AK, posmmpena
Gioximia) + CA 19-9 (Carbohydrate
Antigen 19-9), pakosoemGpionantumii
anturen (PEA);
[HCTPYMCHTANRH] METOIH [OCTIIKEHHSA
/ (Y31 oun, DETJIC, MCKT, MPT, EPXTIT),
npu noTpedi MANoiHEAIHBHI BTPYYaHHA;
He 3posysumml miaraos )
! FacToCYBAHHS MATEMATHUHOT OnepartHeHe BTPYUaHHA i3
BloxiMrase T0C e MOJIET 13 IHTErPAIlen YCIX JTaHnx 3ACTOCYBAHHAM
R A BH3HAYCHHA pranky PTI3 na RIPOBATAEHO] MHOKHHHOT
«DUIKOBIX 3MIH% TIAIIEHTIE, doui XTT: eKCIpec JMarHOCTHKH;

IO BHETATIICH

|
]]I'['pHU]ICpHI.IjﬁHEi NEPLROILIHBR ,J.iEiI'IIUCI'HKH 13 BUKOHAHHAM /
PAIHKAIEHOTD ONCPATHBHOTD BTPYYAHHA NMPHTAMATHONO LA

snoskicnol naroaori [13,

Pucynok 9 — Anroputm nepeni- Ta iHTpaonepariitHoi 11arHOCTUKH
y marfieHTiB rpynu pusuky PII3.

Y po3aiai 6 po3misiHYTO NUTaHHS XipypriyHOTO JIIKYBaHHS MAIl€HTIB 3 MOKa3aMu
70 ONepaTUBHUX BTpPy4YaHb Ta NUIAXIB iX BHUKOHaHHA. [IpoaHanizoBaHO TPUYWHU
BUHUKHEHHS TAaHKPEATUYHUX HOPHIIh, 10 SKUX HAJIEKaTh: OPYIIEHHS IIICHOCTI TPOTOKU
y Hal€HTIB 13 MPOTOKOBOIO TIMNEPTEH3IEI0 MPOJIEHKHEM BIJI KOHKPEMEHTY 3 MOAAJIBIINM
YTBOpEeHHsM JAedekty, TpaBma I3, 3anenbana myxmmna II3, yacTkoBa abo mnoBHa
HECITPOMOYKHICTh aHACTOMO3Y 4d KyKcH 13, a Takok JecTpyKIis miciid micasonepauiiHoro
MaHKpeaTuTy, MaHKpeoHekpoly. Ha TtemepimmHiii yac BiACyTHI YHi(iKOBaHI MPOTOKOJIU
xipypriunoro jgikyBanHs [1A Ta ITH, Tomy y pi3HuX KJTiHIKaX 3aCTOCOBYIOTh P13HI MAXO/IH,
B1Jl KOHCEPBATUBHHUX METO/IIB 10 OOMIMPHUX OaraToeTarnHux BTPy4YaHb.

BceranoBneno, mo npu ¢opMyBaHHI aclUTy BHACHIIOK TpaBMu [13 muTtanHs mpo
XIpypriuHy KOPEKI[it0 HeoOX1JHO CTaBUTH SIKOMOTA paHillie, 10 BUHUKHEHHS YCKIIaTHEHb.
[Ipu nmosiBi aciuty y xBopux Ha PII3 nmikyBaHHS cMMOTOMAaTUYHE, OCKUTBKH 1€ € 03HAKOIO
JIEKOMIIEHC Il poIiecy. YIOCKOHAIEeH] ONepaTUBHI BTPYYaHHS TIPU PI3HUX TUIIAX HOPHUIIh
MIIUIYHKOBOI 3aio3u. HaBeaeHuil 3ampomnoHOBaHM CMOCIO JIIKYBaHHS XPOHIYHOIO
MAHKPEaTHTy, YCKJIAJHEHOTO TOBHOI TAHKPEATUYHOI HOPHICID 3 HEMPOXiAHICTIO
MPOKCUMAJIBHOTO BIIJITy BIPCYHTOBOI MPOTOKM — IeHTpalbHa pesekuis 113 13
30epeKEeHHSIM JIIBOTO aHATOMIYHOTO cerMeHTy. JloBelneHa epeKTUBHICTh JAaHOTO BUIY
OTIEPaTUBHOIO BTpy4aHHs (CBIIOIITBO MPO peecTpailito aBTopchkoro npasa Ne 120597 Bin
18.07.2023).

Omneparlii mpyu BHYTPINIHBOYEPEBHUX Ta 30BHINIHIX KPOBOTEYaX BUKOHaHI y 18
narienTiB. [Ipuunnamu Oynu: y 3 mamientiB (16,6 %) kpoBoTe4a 3 NUISHKH MyXJWHU
roniBku 113, y 4 (22,2 %) — BipcyHTO-BeHO3HA HOpHIls, y 5 (27,8 %) - nceBnoaneBprzma
CEJIE31HKOBOI apTepii 13 CMOMYyUYEHHSM 13 BIPCYHTOBOIO MPOTOKOI0, Y 5 (27,8 %) — kicta [13



3 KPOBOTEUOIO B MOPOKHUHY, IO CHOJy4ajacs 3 BIPCYHIOBOIO MpOTokoto, ¥ 1 (5,55 %) —
TNICEBJI0aHEBPU3Ma MaHKpeaToayoAeHanbHOI apTepii 13 yckinagHenum XII. Ilpu mikyBanHi
Ha mepmoMy etari y Tphox (16,6 %) marieHTiB 3aCTOCOBYBAIUCH €HIOBACKYJISIPHI METOIH
iX 3yNHUHKH 3a AOMOMOroI0 aHriorpadiunoi embomizaiii, sika y ABoX 3 HuX (66,7 %) Oyna
Hee(eKTUBHOIO Ta TMOTpedyBaja BIAKPUTOrO  XipypriuHoro BTpydaHHs. [lpu
Hee(EeKTUBHOCTI MPOBOAUIUCH OMEPATHBHI BTPYYaHHS 3 MPHUBOIY 3yMHHKH IILTYHKOBO-
KHIIKOBOT KPOBOTEUI, ITiJT 4ac SIKUX TaKOX BUKOHYBaJach MapajieibHa XipypridHa KOpeKIis
ycknaaHenb XII: mpoTokoBOi rimepTeH3ii 13 BUPAKEHUM OOJBOBHUM CHHIIPOMOM,
BipcyHromiTiazy, Hoputi [13. V micnsonepamiitHoMy nepiojai JOTPUMYBaJIUCh KaHOHIB fast
track xipyprii. IlamieHTiB MaKCMMajJbHO IIBUAKO AaKTHBI3yBaJIM, NEPEKOHABIINCH Y
BIJICYTHOCTI CTa3y B IIUIYHKY, JO3BOJISUIM 3 APYIoi MicisonepariiHoi 100U MUTH BOAY Ta
PIIKY TKY.

[Ipn omepaTMBHUX BTPYYaHHSIX Ha KICTaxX, TCEBJOKICTAX Ta IHIIUX PIAMHHUX
YTBOPEHHSX MIJUUIYHKOBOI 3aJI03M  3alpOBaJKEHA IHTpaonepauiiiHa MyHKIiiHa
MaHKpeaToBipcyHrorpadis, sika 103BoJIsi€ NUPEPEHIIIIOBATH TUI 3MiH IPOTOKOBOI CUCTEMU
MIJIUTYHKOBOI 3aJI034, PIBEHb OOCTPYKIIii, HASIBHICTb KOHKPEMEHTIB y MPOCBITI, a TAKOXK
au(epeHiIoBaTH BIPOTIIHICTh CIIOJYYEHHS KICTO3HMX YyTBOpeHb I3 13 mpoTOKOBOIO
CHCTEMOI0 y XBOpuX 3 ycknagHeanM XII. Ii 3acTocyBaHHS 103BONs€ 0OpaTH HaNeKHMIT
METOJl omeparlii Ta 3a0e3nMe4YuTH Kpaluil pe3yJabTaT ONEPaTHBHOTO BTPYYaHHS TPHU
yckinagnenux Qgopmax XII. 3aBasku KOMIUIEKCHOMY MiAXOAY Ta J1arHOCTHUIl BAAJIOCS
nudepeHIiIoBaTH TUIT 3MIH MPOTOKOBOI CHUCTEMHU MiANLIYHKOBOI 3aJI03U Y XBOpHUX 13
ycknaaHeHum XII ta BusiButu y 64 % MpOTOKOBY TiMEPTEH31I0 13 CTPUKTYPOIO MPOTOKH B
JUISTHIN TIepeIIniiKa Ta ToJiBKH, a y 43,4 % croiayueHHs KiCTO3HUX YTBOPEHB 3 IPOTOKOIO
I13, y 9 % — nagBHicTh BHYTpilHbOI HOpuI [13.

VY XBOpHX HAa XPOHIYHHMM MAHKPEATUT 3 BUCOKMM PHU3UKOM PaKy MiIIUTYHKOBOI
31031 OyJM  BIOPOBA/DKEHI  3alpOIOHOBAaHI  BJIOCKOHAJICHI METOJIWKH JO- Ta
IHTpaomnepaniiHoi AiarHoCcTUKH. [lalieHTaM OCHOBHOI TpynHM Ha JOKJIIHIYHOMY e€Talll
BU3HAUAJUCh: TKaHWUHHUN 1HT10iTOp MetanonporeiHazu 1 (TIMP-1), wmarpuuna
MetanonpoTeinaza 9 (MMP-9), penentop akTUBaTOpy IUIa3MiHOT€HY THUITY YPOKIHA3U
(uPAR), tutokinin iHTi06iTOp MakpodariB (MIC-1) Ta 3acTocoByBanach iHTpaomnepailiiina
MHOXKMHHA TOJiNnaHy 0101cis 1 31KpoO BipCyHroBoro mporoka 3 eKCrpec-a1arHOCTHKOO
(cBiOIITBA MPO pEECTpalil0 aBTOPCHKOro mpama: «Meronuka iHTpaorepaniiHoi oiomcii
miguutyHkoBoi 3ano3u» Ne 115178 Bim 11.10.2022 ta «MeTtoauka iHTpaonepauiiHol
MHOXXHHHOI Oiomcii mianumyHKkoBoi 3amo3m» Ne 114856 Bix 19.09.2022) (puc. 10).

OTpumani pe3yabTaTd OyJU MPUYMHOIO 3MIHU OOCSTY ONEpPATUBHOIO BTPYYaHHSI.
Tax, iHTpaoneparliitno, mcis MpoBeeHHS TaHY-010TICIi cepe1 maIi€HTIB OCHOBHOI TPYTIH Y
6 (26,1 %) BcraHOBIcHa anuHapHa Mertariasis, y 8 (34,7 %) — 3MiHM y TKaHUHI, 110
xapaktepHi aas PanIN Bucokoro crymens (puc. 11 (A)). V pemrtu 9 (39,2 %)
1HTpaoIepaIiiHo MiATBEPAIA HASBHICTh PaKy MIANLTYHKOBOT 3aJI031 3 JIOKAJI3AII€0 B 11
rojoBmi y 5 (55,5 %) ta y 4 (44,5 %) mamieHTiB i3 JOKaMi3aIli€l0 B JIIBOMY aHATOMIYHOMY
cermenTi (puc. 11 (b)). Otpumani 3MiHN y OiIKOBOMY TpOdiJTi TUIa3MH, SKHA BU3HAYATIHN HA
J00TepaifHOMy €Talll, a TAKOK XapaKTepHI IHTpaoNepaliitHi TicTOMOP(OJIOTIUHI 3MIHU Y
TKaHWHI MiANLTYHKOBOI 32103 JI03BOJIMJIM BCTAHOBUTHU BIpHUI J11arHO3 Ta OyJIU MiCTaBOIO
JUISl BAKOHAHHS PO3LIMPEHUX PE3CKIINHUX BTpyYaHb, 1110 HEOOX1THO MPOBOAUTH MaIll€HTaM
npu 370sKicHiN narosnorii [13 (puc. 2, 12).



Pucynok 10 — [aTpaonepairiitna nan4d-6ioncis 3MiHeHoi TkaHuHu 113

Tomy Oyno Bukonano 13 (56,5 %) onepamiit Whipple ta 10 (43,5 %) po3mmupeHux
JTiBOOIYHUX JUCTAIBHHUX pe3ekmiit I13 i3 crureHekTomiero Ta aiMpoaucekiiero. Y pemrn 11
(32,3 %) martieHTiB 3 yCKIQAHECHUM XPOHIYHUM MTAHKPEATUTOM, TIPOTOKOBOIO TIIIEPTEH3IETO,
OOJIbOBHM CHHAPOMOM, IIPOTE, HE JIarHOCTOBAHOI IIiJl Yac IHTpaolepamiitHoi Oiorcii
MaJlirHizamii, BHKOHYBaJd NpUTaMaHHe miIa yckmamgHeHoro XII apenyroue abo ik
pesekiiitae oneparuBHe BTpydaHHs: y 2 (18,2 %) marieHTiB i3 BUpakeHUMHU (GiOpO3HUMU
3MminaMmu rojiiBku 13 Ta 3Ha4HUM OOJILOBUM CHHAPOMOM BHKOHAHO omepariito Whipple, 3
(27,3 %) nmamieHTaM — JpeHYyKOYe OIEepaTHBHE BTPYYaHHS —  IO3JOBXKHIO
MMaHKpeaToeroHOCTOMII0, 4 (36,4 %) 13 TPOTOKOBOIO TIIEPTEH31€I0 Ta OOJIHOBUM CHHIPOMOM
— omepamito @pes 13 PponTanpHOO pesekmiero 13 ta 2 (18,2 %) — meHTpapHi,
3anpornoHoBaHi Hamu pesekiii [13 13 30epekeHHAM JIBOTO aHATOMIYHOTO CErMEHTY
(cBimonTBO Mpo peecTpallito aBTopchkoro mpaBa Ne 120597 Bim 18.07.2023), nns
MOTIEPEKEHHS HApOCTAHHSI MOAATBIIOT TAHKPEATHIHOT HETOCTATHOCTI.
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Pucynok 11 — MikpodoTorpadi mianuryHKOBOI 3aJ1034 MalliEHTIB OCHOBHOI TPYyTIH:
A) o3naku metamasii (1 — meTaruiasist) Ha (GOHI BUPAKEHOTO 3amalieHHs (2 — 3amaJIeHHs])
nipu 30utbieHH1 X200. dapOyBaHHS TeMaToKCHITiH-€03uHOM. b) o3Haku PI13 mpu
30ubIIeHH1 X400. ®apOyBaHHS TeMaTOKCHIIIH-€O3UHOM



55 naui€eHTiB 3 HUX Yy

41 (74,5%) -ex30 Ta CHIOKPHHHA
HEJIOCTATHICTb.

. . . 34 (61,8%) IMariientu i3
21 (38,2%) Iauientn i3 o3HaKamu yckiaanenoro XI1
O3HaKaMu yckiaaHeHoro XII ($i6po3, 6istb, MPoTOKOBa
(dibpo3, Oib, MPOTOKOBA rinepTeHsis,
I PRz bE | e €K30-eHJOKPUHHA
€K30-CHIOKPHUHHA HEJIOCTATHICTh), IPOTE, €
HEJIOCTaTHICTB). mizo3pa Ha MajirHizarito Ta PI13

Ta BOPOBA/PKCHUM HaMU
|—I_I_I I[iaFHOCTI/I‘IHI/IM AJITOPUTMOM.

1 (4,8%) ycknagHeHui
XI1

20 (95,2%) [
XTI (s | |
BIPCYHI0-BE€HO3HA
HopI/II)uZ, KpOBOTEYa) - 11 (32,4%) nicns 23 (67,6%)
cybTOTaNbHA 006cTenrens Ge3 - 1T (Buepiue BUABIEHMI)
HCTAIBHA DE3eKIIL MEPEKOHIIUBUX O3HAK
A P N MaJtiraizamnii - TIMP 7, MMP 1
y 3 (27%) LY. - MaHY eKcIpec Oiorcis:
9 - PII3;
| 6 (3.0%) ‘ 6 - anuHapHa MeTarasis;
onepaiiist Opes.
8 - PanIN (Bucokoro crymeHs).
3 (27.2%) noznoBxkHs
MAHKPEATOEIOHOCTOMIS. | [ 13 (56,5%) I1]1P
) (Whipple).
8 (40%) omeparris —
[TecroBa-JIkurci.
2 (18,2%) onepanis 10 (43,5%) niBoGiuHi
Whipple. .
cyOToTaNmbHi

JUCTABHI PE3CKIIii.

4 (20%) -
JiBOOIYHA
' cyOToTampHA T
pesexmis I13. .
4 (36,4%) oneparist
Opest. | —
0,
| 2(10%) 2 (18,2%)

ofeparii LIEHTpaIbHA PE3EKIlis
Whipple 3.

Pucynok 12 — XapakrepucTrka mpoJiiKoBaHUX MAIli€HTIB 13 yckinagaeHumu Gopmamu XI1
Ta BUCOKUM PU3UKOM po3BUTKY PII3



BUCHOBKHA

Juceprariiitna poOoTa MICTUTh HOBUH IMIAX1J JO PO3B’S3aHHS HAYKOBOi MPOOIEMU
MiIBUIIEHHS €(EKTUBHOCTI JIarHOCTHKU 1 XIPypridHOTO JIKYBaHHS TAIlI€EHTIB 3
YCKJIaJHEHUMHU (POpMaMH XPOHIYHOTO MAHKPEATHTy 3 BUCOKMM PU3MKOM PO3BUTKY PaKy
M1IITYHKOBOT 3271031, SIKUH nepedadae BUKOPUCTAHHS 1 BIPOBAXKEHHS 3alIPOTIOHOBAHOTO
BIOCKOHAQJIEHOTO aJrOpuTMy JO0- Ta IHTpAomepaiifiHoi JIarHOCTUKA Ta BHOOpY
HAHONTUMANIBHIIIOTO Ta PAIUKAJILHIIIOTO METOAY X1pypriyHOTO BTPYYaHHS.

1. Po3pobisieHa Ta BOpoBaKeHa y AOCIIKEHHS HOBA €KCIIEpUMEHTalIbHA MOJIEIIb
XPOHIYHOTO MaHKPEaTUTy 13 MOCIIIOBHUM MOJICIIIOBaHHAM IykpoBoro naiabdery (II[1), sika
CIpsIMOBaHa Ha BUBYEHHS MPOOJEMU 1 MAaTOT€HE3y PO3BUTKY XPOHIYHOTO MaHKPEATUTY Y
KOMO1HAIIIT 13 IIyKpOBUM J11a0€TOM, JTI03BOJIMJIA BCTAHOBUTH MPUYNHHO-HACIIJIKOBI 3B’ I3KH
3MiH, MPUTAMaHHUX PO3BUTKY PaKy MiJIUIYHKOBOI 3aJI03M, TUM CaMUM 3a0e3Meuyroun
PaHHIO I1arHOCTUKY MaJIITHI3alli1 TKAHWHU Ta CBOE€YACHY ONTUMI3aIIiI0 CTpaTeTl JTIKyBaHHSI
YCKJIQJIHEHOTO XPOHIYHOTO MaHKpeaTuty. AHai3 SKICHOTO Ta KUIBKICHOTO CKJIaay
MENTUIHUX MYJIIB B KPOB1 Ta MapeHXiMI MiANLTYHKOBOI 3aJI031 Y TBAPUH MPU MOJCITIOBAHH1
XPOHIYHOTO MAaHKPEATUTY Ta XPOHIYHOTO MAHKPEATUTY Y MOETHAHHI 3 IIYKPOBUM J11a0€TOM
MEPEKOHJIMBO 3aCBITUYUB MPUHIUIIOBI BIAMIHHOCTI Y MOJEKYJSPHIM Maci Ta KIJIbKOCTI
nentuaiB. [losiBa HoBux nentuanux (paxuii y aianazoni 400 Jla — 1300 [la 3a HasiBHUX
MaTOJIOTIYHUX CTAHIB, MEBHI BIJIMIHHOCTI B IX KUIBKOCTI BKa3yIOTh IIPO 3HAYH1 METa0O0IYH1
MOPYIICHHS TPH XPOHIYHOMY TAHKpPEaTUTI, aKTUBI3allil0 KaTaOOJIYHUX peakIii Ta
MIATBEP/KYIOTh  HAsBHICTh  3B’SI3KY  MIXK  TICTOMATOJIOTIYHUMH — OCOOJIUBOCTSIMU
MIIUIYHKOBOT  3ay03u  y  BUDIAAL  GiOpo3y 1 TMPOSIBIB HU3BKOI aHKPEATUYHOI
IHTpaeniTeMalbHOI HEOIIa3ii MpU XPOHIYHOMY TMAHKPEATHTI 1 BHUCOKOI Ta MOMIPHOI
MaHKPEATUYHOI 1HTpaeMiTeNalbHOI HEOIIa3il MpyU XPOHIYHOMY TAHKPEATHUTI 13 IYKPOBUM
niabeToM (MPEANKTOP PO3BUTKY PaKy MiANLTYHKOBOI 3aJ1031) Ta 3MIHAMH Y TTyJlaX MENTHIIB
B KPOBI 1 TKAaHWHI TBapHH.

2. JlocmimkeHHS BMICTY TPUTEPHUX KOMIIOHEHTIB CHCTEMH MPOTEONi3y Ta
LMTOKIHIB Y CHPOBATLl KpPOBi, MEYIHII Ta MIANUTYHKOBIM 3a/031 IIypiB 13 XPOHIYHUM
MAaHKPEATUTOM OKPEMO Ta y MO€AHAHHI 3 ILYKPOBUM J1a0ETOM BKa3ye€ Ha JOCTOBIpHE
MIJBUILEHHS BMICTY 1HTepieikiny-6, TNF o Ta MarpukcHoi metanonporeiHasu-2, -9 y
CUPOBATLI KPOBI, MEYIHI Ta MiALUTYHKOBIA 3aJ1031 TBAPUH, IPUUYOMY 3POCTaHHS BMICTY
iHTepnelkiny-6, TNF a, piBHS MeTanonporeiHa3u-2 € OUIbIl BUPA3HUM MPU XPOHIYHOMY
MaHKPEATUTI + IYKPOBUH J11a0€T; TOI 5K, 301UIBIIICHHS] METAIONPOTETHA3HU-9 OLITBII BUpa3HEe
Ipy XpOHIYHOMY TMaHkpeatuTi. OTpuUMaHi JaHi CBIJYWIA MPO HASBHICTH BHUPA3HOTO
3aMajbHOTO TPOIEeCy 1 MOro CHUCTEMHUM XapakTep 3a JAOCHIIKYyBaHUX MAaTOJIOTIH,
nopymieHas 0ap’epHoi QPyHKIIT KIIITHHHUX MEMOpaH, 3pOCTaHHS YaCTKH HEKPOTHU30BAHHUX
KJIITHH, & 3HAYHE JIOCTOBIPHE 301IBIIICHHS BMICTY METalonpoTeina3zu-9 Ha 44 noly y rpyrmi
3 XPOHIYHUM TMAHKPEATUTOM € HEraTMBHUM MPOTHOCTHYHUM MapKEepPOM MO0 3arpo3u
BUHUKHEHHS PaKy MiJILTyHKOBOI 3aJI03H.

3. JlocnmiKeHHs] TPUTePHUX KOMIIOHEHTIB CHCTEMH MPOTEOJi3y Ta LUTOKIHIB Y
ma3Mi KpoBl Ta NIJUUIYHKOBIM 3a7031 Malll€HTIB 3a yYMOB PO3BUTKY XPOHIYHOIO
MaHKpPEaTUTy BKa3aJio Ha JOCTOBIPHE 3pPOCTAHHS 3HAUYCHb IMEPEBAXXHOI OIIBIIOCTI
nociimpkyBanux mapametpis (Bmict Pg, PC, TM, IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1,
IL-1B, -4, -6, -8, TNF-0) Ha piBHI CHCTEMHOI UPKYJIALIT BiIHOCHO TPy YMOBHO 310POBHX



0C10, Ta BIJICYTHICTIO JOCTOBIPHUX 3MIH Y BMICTI SIK IPO-, TaK 1 MpOTHU3aNaIbHUX ITUTOKIHIB
y IIJ1a3Mi KpOBI XBOPHUX Ha pak MiAINLIYHKOBOI 3aJI03H, 32 BUKIIIOUeHHSIM [L-1[3, piBHI SKOTO
MaJii TEHACHITII0 110 3pocTaHHs. Y xBopux Ha XII B ma3mi KpoBi BiOyBaaoCh HaHO1IbIIIE
3poctanHus piBHiB IL-10 (Ha 95 %), Ta IL-8 (Ha 80 %), a y TKaHWHI MiITUTYHKOBOI 371031
3MiHHM iX piBHIB Oy/Tl HAWMEHITUMH 3 MAKCUMAJIHFHUM 3POCTAHHSIM PiBHIB MPOTH3ANATHLHOTO
IL-4 (IL-4 — 2,9 pa3wu, Haii01abI11 3MiHN) Ta po3ananbaux [L-6 (B 2,7 pasn) it TNF-a (B 2,5
pasn) (p< 0,05). ¥ xBopux Ha pak MiANLIYHKOBOI 3371031 B TKAHWHI ITiANITYHKOBOT 3aJI03H
BIJIHOCHO TPYIH YMOBHO 3JI0pOBUX 0C10 MOTYy>kHO 3pocTanu piBHi TNF-a (B 3,3 pasm), IL-
1B (B 3,2 pa3u) Ta IL-6 (B 2,9 pa3n), IL-8 (B 2,7 pa3n) (p< 0,05).

4. JlocnmimkeHHS MPOTEONITUYHOI aKTUBHOCTI Y TTa3Mi KPOB1 MOKAa3aJIo 3pOCTaHHs
BCIX JIOCJIIJPKYBAaHUX MPOTEOITUYHUX aKTUBHOCTEH OUIBII HIXK B 2 pa3u MpU XPOHIYHOMY
nankpeatuTi (p< 0,05) Ta OuUTbII HIXX B 3 pa3u NpU paKy MANLTYHKOBOI 3ay103u (p<0,05)
MEepPEeBAKHO 3a PaxyHOK IIJBUIIEHOT aKTUBHOCTI MAaTPUKCHUX MeETaJIONpoTeiHa3 (He
TPUNICUHONOAIOHUX (QepmeHTiB). [Ipu mochipKeHHI TKaHWUHU MiANUTYHKOBO1 3aj03u ii
3arajibHa MPOTEOJITUYHA AaKTUBHICTh IMIJBUIIyBajacs OUIbIl HIXK y 2,5 pa3u Mpu
xpoHiyHOMy maHkpearuTi (p< 0,05) mopiBHSIHO 3 KOHTpojieM. HaTtomicTh, JOCIIKEHHS
OHKOJIOTIYHO 3MIHEHHX 3pa3KiB TKAHUHU ITiANLITYHKOBOI 3aJI03U MPOAEMOHCTPYBAIO O1IbIII
HDK yABIUl 3HWKEHY 3arajibHy MPOTEOJITUYHY aKTUBHICTh Ha (DOHI MaJIHHS aKTUBHOCTI
cepuHoBux mpotea3 (p<0,05), mo Moxe OyTH AIarHOCTHYHHUM KPUTEPIEM 3IIOSKICHOTO
MPOLIECY.

5. Ilpu BU3HA4YEHHI MPOTEONITUYHOI AKTUBHOCTI MAaTPUKCHUX METAJIONPOTEiHA3 Y
KpOBI Ta MAILUTYHKOBIH 3aJ1031 MU XPOHIYHOMY TAaHKPEATUTI Ta paKy IMiIIUTYHKOBOI 3271031
BCTAHOBJICHO, III0 $K TPOLIECH 3amajeHHs, TaK 1 OHKOIATOJOTIA CYIPOBOHKYBAJINCH
PEMOIYIISIIIEI0 SKCTPAIISTIONIIPHOTO MAaTPUKCY BHACHIIOK 3MIHM CKJIQly MaTPUKCHHUX
METAJIONPOTETHA3, 110 MPOSBISIOCH 3POCTAHHIM KUIBKOCTI akTUBHUX MMP pizHoi
MOJIEKYJISIPHOT MacH, SIKi IMOKa3yBaJld KEJIAaTUHA3HY Ta KOJATCHOJIITUYHY aKTUBHOCTI SIK B
J1a3Mi, Tak 1 B ypa)KeHOMY OpTraHi 3a JI0CJIKyBaHUX Maroyorii. BigMivanock 3pocTaHHs
iX BMICTY y TKaHHUHI MiUUTYHKOBOI 3as1031 XBopux 3 XII (MMP-1 B 3,2 pa3za; MMP-8 — B
2,7 paza; MMP-9 ta MMP-10 — B 2,3 pa3za; MMP-3 —na 83 %; MMP-2 — na 66 % Ta BMiCcTy
TIMP y 2,6 pa3za) ta npu PII3 (MMP-9 — B 3,3 paza, MMP-10 — B 3,1 paza i MMP-8 ta
MMP-1 — B 2,9 paza, MMP-3 — B 2,7 pa3za) ra MMP-2 — B 2,3 pa3a), 1110 BKa3y€ Ha aKTUBHY
poiib UMX (PEPMEHTIB Yy PEMOJECIIOBAHHI IMO3AKIITUHHOTO MAaTPHUKCY, KOTPE y BHUMAAKY
XPOHIYHOTO MaHKPEATUTY CIPHUSE PO3BUTKY (P10p03y MIALLTYHKOBOI 3aJI03H, a 32 HAIBHOCTI
paKy MiAINLTYHKOBOI 3aJI031 TOJIETIIY€ 1HBA3110, aHT10T€HE3 Ta MeTacTa3yBaHHS.

6. 3a yMOBM XpOHIYHOTO MMAHKPEATUTY 1 PaKy IMiAMUTYHKOBOT 3aJ103U MPOTEOTITUYHI
MPOIIECH MAIOTh PAJl OCOOIMBOCTEW B KpOBI 1 MAaHKPEATHYHIN TKaHWHI TAIIEHTIB, IO
XapaKTepU3YETHCS BUIIUM PIBHEM TPUIICHHOIIOAIOHUX CEPUHOBHUX MPOTEa3 y T1a3Mi KpoBi
(mpu XpoHIYHOMY TIaHKpeaTuTi — Ha 29 %, mpu paKy MiANLTYHKOBOI 3aj103u — Ha 85 %,
p<0,05) Ta HWKYINM — y TKAaHWUHI TAIUTYHKOBOI 3271034 (TIPU XpOHIYHOMY MTaHKPEATHTI — Ha
69 %, npu paxy MmiANUTYHKOBOT 3a71034 — Ha 89 %, p<0,05) BiIHOCHO 3HAa4Y€Hb BIAMOBIIHUX
MOKa3HUKIB Y TPYIl YMOBHO 370pOBUX 0Ci0. Y mia3mi KpOBI XBOPHX Ha XPOHIUYHUUN
MAHKPEATUT TEpPEeBaXKajdl HU3bKOMOJICKYISIPHI KOMIIOHEHTH, a B TMAIll€HTIB 13 PakoM
M1IIUTYHKOBOT 3aJ1031 — CEPEAHBOMOJIEKYIIIPHI O1JIKH, K1 XapaKTepU3YIOThCS BUPAKEHUMU
PETYIATOPHUMH (YHKITIIMHA Ta TOKCHIYHUMH BITUBAMU.



7. 3a yMOB XpOHIYHOTO 3amlajeHHs MIJUUTYHKOBOI 3aJ03M CIOCTEPIraeThCs
JIOCTOBIpHE 3POCTaHHS 3HAYEHb MEPEBAKHOI OUIBIIOCTI TOCHTIKYBAaHUX TapameTpiB:
Bmicty Pg, PC, TM, IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1, IL-1p, -4, -6, -8, TNF-a Ha
PIBHI CHCTEMHOI IUPKYJIAIIi. 3BaXkKalouu Ha Te, IO 32 YMOB XPOHIYHOTO MAaHKPEATHTY Ta
paKy MiIIUTYHKOBOI 3aJI03M JIOBEACHO CTAaTHCTHYHO JOCTOBIPHE IIIBHUINCHHS B ILIAa3Mi
KpOBI Jiniie piBHIB poTeiny C Ta TpOMOOMOAYITIHY (32 YMOB XPOHIYHOTO MAHKPEATHTY —
Maiixke y 3 ta 4 pasu (p<0,05), BiATOBIAHO, Ta 32 YMOB OHKOTIATOJIOT11 i ITUTYHKOBOT 3aJ103U
—Ha 30-40% (p<0,05), inmi napameTpu, 30kpema, BMict MMPs Ta ILs, MoXyTh cilyryBatu
NEPCHEKTUBHUM JIarHOCTUYHUM KPUTEPIEM JUIsl BHU3HAUEHHSA TMEPEXOAy XPOHIYHOTO
3amajeHHs y MiAIUTYHKOBIH 3a1031 0 370sIKicHOT TpaHcdopmariii. Bmict MMP-2, -3, -9, -
101 TIMP-1, a Takox Bcix pocinipkyBanux ILs (okpim IL-4 1 1L-6) y TkKaHMH1 MAIUTYHKOBOT
3aJI031 XBOPUX HA PaK MIANLTYHKOBOI 3aJ03U, CTATUCTUYHO JOCTOBIPHO IE€PEBUIIYBaB
3HAYEHHS BIJIMOBITHUX MOKA3HUKIB Y XBOPUX Ha XpOHIYHUHN naHkpeaTut (p<0,05).

8. Po3pobiieHa MaremMaTH4YHa MOJIEIb PAHHBOI JIIATHOCTHKHU 3JIOSKICHOI IaTOJIOTT
MIIIUTYHKOBOT 3a5103u 'y gopMi OiHapHOi Kiacudikailii 3 BUKOPUCTAHHSM IMOBIPHICHUX
HEHPOHHUX MEpEeX Ha OCHOBI HASBHOI T'PYIU pealbHUX CTATUCTUYHUX NaHUX y (opMi
CUMIITOMIB Yy JOCJIPKYBaHUX MAaIIEHTIB HaJlajga 3MOTYy BUSIBIISATH ii 3 TOUHICTIO 0 96% y
Halripimux Bunajgkax. Kiacudikarop BHU3HA4Ya€e JiarHO3 OE3MOMMWJIKOBO Yy BUIAJKY
KIJTBKOCT1 TTOMHUJIKOBUX CHUMIITOMIB HE OLIbINE I’ SITH B KOKHOMY IEPENIKy I'PYIH O3HAK 3
MEHILIUM Ta OUIBIIMM CTYTIEHEM BIUIMBY Ha 301IbIIEHHS BIPOT1IHOCTI PO3BUTKY 3JI0SIKICHOI
MaTOJIOrIi.

9. 3acrocyBaHHs MaTeMaTH4HOI Mojeli 3a0e3rneuye Baromy IepeBary B paHHIM
JarHOCTHII 3JIOSKICHOT IMaToIOrii MiIUTYHKOBOI 3aJI03M IIIe Ha JAOKJIIHIYHOMY eTalli, Ha
paHHIN CTajli 3axBOPIOBAHHA, IO Ja€ 3MOTYy BYACHO ONTHMI3yBaTH BHOIp 00’ eMy
OTIEPAaTUBHOTO BTPYUYAHHS NIPH YCKIAAHEHUX (opMax XpOHIYHOTO TAHKPEATUTY Yy MAIliEHTIB
13 BHCOKMM PHU3UKOM PO3BUTKY DPAaKy IiIIUTYHKOBOI 3aJ7103H; TMEPEKOHIMBO 3a0e3rmedye
OCHOBHI I€peBaru y MOKJIMBOCTI MTPOBEIEHHS PAHHBOI J1arHOCTUKH 3JIOSIKICHOT MaTOJIOT1i
MIJIUTYHKOBOI 3aJ103M, CEJIEKTUBHIM BepHU]ikalii «MOTpiOHMX HaM MAILE€HTIBY 13 TPyIHU
pU3HUKY (XBOpl 3 CyMHIBHUM J1arHO30M); BUKOHATH CBOEYACHI paJUKalIbHI OMEPATUBHI
BTPYYaHHS Ta BIJINOBIJHO Ta MOKPAIIUTH SKICTh Ta YCHIIIHICTh XipypriyHOTO JIIKYBaHHS.

10. BukopucTaHHs KOMIUIEKCHOTO MIAXOAYy 3 BIPOBAKEHHSIM HOBUX 1
BJOCKOHAJICHUX METOMIB JI0- Ta IHTpaonepauiiHoi 1arHOCTUKH 3 BHKOPUCTaHHSIM
3aMpoOIOHOBAHUX JIA0OPATOPHUX METO/IIB, TOOYI0OBAHOT MAaTEMAaTUYHOI MOZEI JIIarHOCTUKHU
3MIOSIKICHOI TIATOJIOTIT MiANLTYHKOBOI 3aJl03U, 1HTpaoIepaliiHoi MHOXXHWHHOI Oiorcii
MIUTYHKOBOT 327103 JIaJ10 3MOTY C(hOpPMYBATH aJITOPUTM MTPOBEICHHSI PO3IIMPEHUX PAHHIX
pagvKaIbHUX ONEPAaTUBHUX BTPYyYaHbh HA MIANUIYHKOBIM 3aji031 y TpyIi TAIli€HTIB 13
CYMHIBHUM J[1arHO30M Ta TIPH 3JIOSIKICHIM TATONOTi BUKOHATH WOTO BYACHO y OUIBIIIOMY
pe3eKIiitHOMY 00’ eMi.

11.B  pesynabrari 3aCTOCYBaHHS  3alpOIIOHOBAHOTO  alTOPUTMY  Tepea-,
IHTpaomnepauiiHoi JIarHOCTUKKM Ta MPOBEICHHS PpO3LIUPEHUX PaHHIX PpaguKaTIbHUX
OMEepaTUBHUX BTPYYaHb Ha MiANUTYHKOBIN 3271031 B OCHOBHIH I'pyIi NALIE€HTIB 13 CyMHIBHUM
niarHo3oM y 6 (26,1 %) xBopux I1arHOCTOBAaHO allMHAapHY MeTariasito, y 8 (34,7 %) —
MAaHKPEATUYHY I1HTpAEeMiTeNialbHy HEOIIa3il0 BHCOKOIO CTymeHio, y pemrtd 9 (39,2 %)
IHTpaonepauiiHo MiATBEPAUIN HASIBHICTh PaKy MIANUTYHKOBOI 3aJ03U 3 JIOKAJII3AI[ED B
rojoBIl y 5 (55,5 %) Ta B AUISIHIT JIBOTO aHATOMIYHOTO CETMEHTY IiIILTYHKOBOI 3aJI03U —



y 4 (44,5 %), uro Oyno miJICTaBOIO JIsi MPOBEACHHS PO3IIMPEHUX PE3EKIINHUX BTPyYaHb Y
Bursii BukoHauHs 13 (56,5 %) onepartiit Whipple 1 10 (43,5 %) po3mmpeHux J1iBOOIIHUX
JAUCTAIBHUX PE3EKIIH MiIIUTyHKOBOT 337103 13 CINICHEKTOMIEIO Ta JIIM(OAUCEKITIETO.

MPAKTUYHI PEKOMEHIALIT

1. 3 MeTol CKpUHIHT-IIarHOCTUKM TMAllI€HTIB 13 YCKIQAHEHUMHU (popmaMu
XPOHIYHOTO MAaHKPEATUTY 3 BUCOKUM PU3MKOM PO3BUTKY paKy MiAILTYHKOBOI 3aJI03U CJIiJT
BUKOPHUCTOBYBATU pO3pOOICHUI aJrOpUTM JI0- Ta IHTpAOIepaIifHol JIarHOCTUKH, TJ1a3MHU
Ta O10MCiiTHOTO MaTepiaiy, sKa rnepeadoadae KiIbKiCHY OliHKY BMicTy MMP-2, -3, -9, -10 i
TIMP-1, a takox Bcix gociimkyBanux ILs (IL-1B, -4, -6, -8, a Takoxx TNF-a), Ta sikicHuX
MOPGOJIOTIYHUX 3MiH Y TTapeHX1Mi HiAIUIYHKOBOI 3aJI03H.

2. ]l paHHBOTO MPOTHO3YBAaHHS PO3BUTKY 3JI0SIKICHOT ATOJIOT1i pEKOMEHJOBAHO
BHUKOPHCTOBYBAaTd PO3POOJICHY MaTeMaTU4YHYy MOJENb PAaHHBOI MIarHOCTUKH 3JIOSKICHOI
MAaTOJOTIi MIIIUTYHKOBOI 3aJI034, IO A€ 3MOTY ii J1arHOCTYBaTy 3 TOYHICTIO 10 96 % y
HaWTIpIIUX BUMAAKaX. KO K KUIbKICTh MIOMUJIKOBUX CUMIITOMIB HE MEPEBULLYE I’ SITH Y
KOXKHOMY TI€pEeTiKy TpyIu O3HaK (CUMIITOMIB) 3 MEHIIIMM Ta OUIBIINM CTYTICHEM BILJIMBY Ha
30UTbLIEHHSI BIPOTIAHOCTI PO3BUTKY 3JIOSIKICHOI MATOJIOTIi, TO KJIACH(IKaTOp BHU3HAYA€
J1arHo3 Maiike 0e3noMIIKOBO. OTpuUMaH1 pe3ynbTraTi 3a0e3MeUy0Th PaHHIO 1arHOCTHKY
Ha JIOKJIIHIYHOMY €TaIll Ta Ha paHHIM cTajli 3aXBOPIOBAHHS, 10 MOKpaNly€e e(heKTUBHICTh
J1arHOCTUKHU Ta JJO3BOJISIE BUKOHATU PaJuKajIbHI ONEpaTUBHI BTPyYaHHs Ha paHHIM cTaxii
3aXBOPIOBAHHS Ta 3a0€3MEUUTH MOKPALLEHHS SIKOCTI KHUTTS MAIIEHTIB.

3. IaTpaomnepariiiino ciij BUKOPUCTOBYBATH 3alIPOTIOHOBAHI CIIOCOOU MOKPAIEHUX
Oiomciit: «Meronuka iHTpaomnepaiiitHoi O1omcii MiAIUTYHKOBOI 3ajo3u» Ta «MeTtoauka
iHTpaomnepaliiiHol MHOKHHHOI GiOICii MiAIITYyHKOBOI 3a/1031». IX pes3ynsTar Moxke OyTu
MPUYMHOIO 3MIHHM XIPYypriyHOT KOPEKIli Maroyiorii MiAIUIYHKOBOI 3aJI03U Y HANpSMKY
30UTbLIEHHST PE3EKUINHOTO 00’ €My, 110 3a0€3MeYUTh OTPUMAaHHS OUTbII PAJUKAIbHOIO Ta
AKICHOTO JIIKYBaHHSI 13 TOKPAIIEHHSAM SIKOCTI >KUTTS y HAONMM)KYOMY Ta BIAJAJICHOMY
miclsionepanifHoMy mepioii.

4. Jlng nojaiblIMX HAYKOBUX JOCHIIKEHb PAaHHbOI JIIATHOCTUKH  PaKy
M1 IITYHKOBOT 321031 CJTiJl BAKOPUCTOBYBAaTH HOBY €KCTIEpUMEHTAIbHY MOJIETh XPOHIYHOTO
MAHKPEATUTYy 13 MOCIIIOBHUM MOJICITIOBAaHHIM €KCIIEPUMEHTAIBHOTO I[yKPOBOTO AiabeTy y
[IUX >X€ TBapWH, IIO0 CHOPsIMOBaHA Ha BHWBUEHHS MPOOIEMH Ta TATOT€HE3y PO3BUTKY
XPOHIYHOTO TMAHKPEaTuTy y KOMOIHaIli 13 IYKpPOBUM J1a0€TOM Ta PAaKOM MIiANLTYHKOBOI
3a)103U. Pe3ynbratu J103BOJISIOTH BCTAHOBUTH TNPHUYMHHO-HACTIAKOBI 3B’SI3KH  3MIH
NPUTAMAaHHUX PO3BUTKY paKy MiAILTYHKOBOI 3271031, 3a0€31eUyI0Ud PaHHE J11arHOCTYBaHHS
MaJjirHizaimii TKaHWHA Ta CBOEYACHY ONTHUMI3AIlI0 CTpaTerii JIKyBaHHS YCKIAIHEHOTO
XPOHIYHOTO MMaHKPEATHUTY.

5. V mnamieHTiB 13 Irpynu pU3MKY, HEOOX1THO CTaBWJIM OLIbII paHHI MOKa3u [0
OMEpPaTUBHOIO BTPYYaHHS, Ta BHUKOHYBaJIM HOro y OUIBIIOMY pe3eKIiiiHOMy 00’€eMi,
MPUTAMaHHOMY JJIS 37I0SIKICHOT MaTOJOT11.

Kuro4oBi cioBa: XpoHIYHUN MAHKPEATUT, paK MIJUUIYHKOBOI 3aJ1031, MAaTPUKCHI
METaJONpOTEeiHA3U, NENTUAHUN IyJ, IHTpaomepaliiHa JlarHOCTUKA 3aXBOPIOBAHHS
MIILTYHKOBOI 3aJ103M, paHHS J1arHOCTHKA Ta MPOTHO3YBaHHS PaKy IiIUTYHKOBOT 3aJI03H.
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2025]. Adv Clin Exp Med. 2025. D0i:10.17219/acem/193243. (V nayxosomy ¢paxosomy
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2. Raksha N, Halenova T, Vovk T., Savchuk O, Berehovyi S, Beregova T, Sukhodolia
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3. Synelnyk, TB, Kravchenko, OO, Kostiuk, OS, Savchuk, OM, Sukhodolia, SA, and
Ostapchenko, LI. The trigger components of the proteolytic system and their modulators
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10.15407/f268.05.033. (V' maykosomy  ¢haxosomy  6udammi  3amMeEeEPONCEHOMY
Minicmepcmeom ocsimu ma Hayku Ykpainu, xameeopis A, sake 6HeceHe 00
Haykomempuunoi 6asu Scopus, Q4). (Ocobucmuti éHecox 3000ysaua — 30ip ma auaiz
OaHUX, CMAMUCMUYHULL AHATI3, OYIHKA MA AHANI3 OMPUMAHUX Pe3yTbmamie, HAnUCAHHA ma
niocomoeka nyonikayii 00 OpyKy).

4. Synelnyk TB, Kravchenko OO, Kostiuk OS, Savchuk OM, Sukhodolia SA,
Ostapchenko LI. Distribution of serine proteases in blood plasma and pancreas in chronic
pancreatitis and oncopathology. Fiziol Zh. 2022;68(6):31-43. (V uayxosomy gaxosomy
8UOaHHI 3ameepoxcerHomy Minicmepcmeom oceimu ma Hayku Ykpainu, kamezopis A, sike
sHecene 00 Haykomempuunoi 6aszu Scopus, (Q4). (Ocobucmuii eHecox 3000y8aua —
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8UOaHHI 3ameepodxceHomy Minicmepcmeom oceimu ma Hayku Ykpainu, kamezopis A, sike
gHecene 00 Haykomempuunoi oOazu Scopus, (4). (Ocoboucmuii eHecox 3000y8aua —
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OMPUMAHUX Pe3VTbIMAamis, HANUCAHHSA Ma Ni02omoeKa nyoaikayii 00 OpyKy).

6. Kravchenko O, Synelnyk T, Kostiuk O, Halenova T, Raksha N, Savchuk O, et al.
Proteolytic activity in chronic pancreatitis and pancreatic cancer. Minerva Biotechnol
Biomol Res 2024;36:161-8. DOI: 10.23736/S2724-542X.24.03150-X. (V' wuayxosomy
Gaxosomy euoanHi 3ameepidiceHomy Minicmepcmeom oceimu ma Hayku Yxpaiuu,
Kamezopisni A, axe eHecerne 0o Haykomempuunoi oazu Scopus, Q4). (Ocobucmuil enecok
3000y8aua —onepamueHi 6Mmpy4UanHs, 30ip ma anaiiz OaHuUx, CMamuCmMudHUl aHais, OYyiHKa
ma aHaniz OoMmpUMaHux pe3yibmamis, HanUCAHHsA ma nio2omoesKka nyonikayii 0o opyxy).

Crarri, onyOjikoBaHi y HaykoBuXx (axoBUX BHIAHHAX, 3aTBEPIKEHHUX
MiHicTepCcTBOM OCBITH Ta HAYKHM YKpPaiHM:

7. Sukhodolia, A. I., Pidmurnyak, O. O., Sukhodolia, S. A., Troparchuk, O. 1.,
Kolomiiets, O. V. (2016). JliarHOCTHKa Ta BU3HAYECHHS TAKTHUKW XIPYPriyHOTO JIIKYBaHHS
YCKIIaAHEHUX (OpM XpOHIUHOTO naHkpearuty. [llnuransHa xipypris. XKypnan imeni JI. 4.
KoBanmpuyka, (3). Https://doi.org/10.11603/2414-4533.2016.3.6794. (V  nayxosomy
gaxoeomy eudanui 3ameepodcenomy Minicmepcmeom oceimu ma Hayku Yxpainu,
kamezopis b). (Ocobucmuii 8necok 3000y6aua — 6UKOHAHHS ONEPAMUBHUX BMPYUAHb, 30ID
ma aumaniz OaHux, CMamucCmMu4Hull aHaui3, OYiHKA Mma AHAN3 OMPUMAHUX pe3VIbmamis,
HAnUCAHHs ma nioeomoska nyonikayii 00 OpyKy).

8. VYcenko, O. 10O., Cyxomomsa, A. I, Cyxomomsa, C. A., Jlo6oma, I. B.,
Monactupcokuii, B. M., & Ilpocsitiiok, II. B. (2017). IlankpeatuuHi HOpHIl SIK
YCKJIQJHEHHS XPOHIYHOTO MaHKpeaTuTy. JliarnocTuka it ikyBanHsa. Kiiniuna xipypris, (9),
10-13. DOI: 10.26779/2522-1396.2017.09.10. (V nuayxosomy ¢haxosomy eudammi
3ameepodicenomy Minicmepcmeom ocsimu ma nayku Ykpainu, kamezopisn b). (Ocobucmuii
gHecoK 3000ysaua — BUKOHAHHA ONEPAMUBHUX 6MPYUaHb, 30ip ma auaniz OaHux,
CMAamucCmu4HUull aHanis, OYIHKA ma aHaniz OMpPUMAHUX pe3)lbmamis, HANUCAHHA mda
nidzcomosxka nyonikayii 00 OpyKy).

9. Sukhodolia, A. 1., Sukhodolia, S. A., Monastyrskyi, V. M., & Loboda, I. V. (2017).
[nTpaonepariiiina nmaHkpeaToBIpcyHrorpagisi B KOMIUIEKCHIM J1arHOCTUI YCKJIAIHEHb
XpOHIYHOTO TaHkpeaTuty. KiliHidyHa aHatomisi Ta omepartmBHa Xipypris, 16(3), 50-53.
DOI:10.24061/1727-0847.16.3.2017.76 (Y nayxosomy Gaxosomy BUOAHHI
3ameepodicenomy Minicmepcmeom ocsimu ma Hayku Ykpainu, kamezopisn b). (Ocobucmuii
8HEeCOK 3000y8aya — BUKOHAHHS ONEepamueHux 6mpyuauvb, 30ip ma auaniz OaHux,
CMAamuCmMu4HUull auanis, OYIHKA ma aHAll3 OMPUMAHUX pe3)lbmamis, HANUCAHHA md
niocomoeka nyoaikayii 00 OpyKy).

10. A.l. Cyxomons, A.C. Mopryn, C.A. Cyxonmons., BrmmB xopekii
BHYTPIIIHHOUEPEBHOI TIMEPTEH31i HA MOKA3M JI0 OMEPATUBHOTO BTPYYAHHSI MPU TOCTPOMY
nankpearuti // Kminivsa  xipypris. — 2017. - Ne 10. - C. 20-22.
Https://doi.org/10.26779/2522-1396.2017.10.20 (V  naykosomy ¢haxosomy eudamnmi
3ameepodicenomy Minicmepcmeom ocsimu ma Hayku Ykpainu, kamezopisn b). (Ocobucmuii
6HeCOK 3000y8aua — BUKOHAHHS ONEepAmUSHUX 6mpYyuauvb, 30ip ma auaniz OaHux,
CMAmMUCMUyYHULlL AHANi3, OYIHKA mMa AHANI3 OMPUMAHUX pe3ylbmamie, HANUCAHHA ma
nidecomoska nyonikayii 00 OpyKy).

11. A.C. Mopryn, A.l. Cyxomons, O.B. Kabano, C.A. Cyxonpomns, Kopekiis
BHYTPIIIHBOYEPEBHOTO THUCKY y IIMypiB 3 TOCTPUM ITAHKPEATUTOM BBEIACHHSIM
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MiOpeJakcaHTy TpUBajoi aii minekypoHiro opominy // Kiiniuna xipyprist. — 2017. - Ne 1. -
C. 67-69. (V nayxosomy paxosomy eudanni sameepoxceromy Minicmepcmeom oceimu ma
Hayku Yxpainu, kameeopis b). (Ocobucmuii 6necok 3000y8aua — BUKOHAHHS ONEPAMUBHUX
emMpy4ans, 30ip ma aHaliz OaHUx, CMAMUCMUYHUL AHANI3, OYIHKA MA AHATI3 OMPUMAHUX
pe3yibmamis, HanUCauHs ma nid2omoexa nyoniKayii 0o opyKy).

12. Sukhodolia, A. I., Sukhodolia, S. A., Mosiychuk, V. P., & Makohonskyi, M. V.
(2019). XpoHiyHMii TAHKpPEATHT Ta ILYKPOBHM 1abeT-MPEAUKTOPH PO3BUTKY paKy
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doi.org/10.26779/2522-1396.2019.04.67 (Y naykosomy  paxosomy  eudamHi
3ameepodicenomy Minicmepcmeom ocsimu ma Hayku Ykpainu, kamezopisn b). (Ocobucmuii
8HecoK 3000ysaua — 30ip ma awaniz 0auux, obpobKa HaAyKoeoi nimepamypu, oyiHka ma
AHANI3 OMPUMAHUX Pe3YIbIMAmis, HANUCAHHA Ma Ni02omoeKa nyoaikayii 0o opyKy).
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Https://doi.org/10.31393/reports-vnmedical-2024-28(1)-12. (V'  nayxosomy ¢haxosomy
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G opmysanus konyenyii ma ousatin pooomu, 30ip ma aHaniz OAHUX, CMAMUCTMUYHUL AHATL3,
OYIHKA Ma aHANI3 OMPUMAHUX Pe3VIbmamis, HANUCAHHA ma nioeomosxka nyonikayii 0o
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3ameepodicenomy Minicmepcmeom ocsimu ma Hayku Ykpainu, kamezopisi b). (Ocobucmuil
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HaykoBgi npaui, siKi 3acBif4y0Th anpodauiro pe3yabTaTiB AUCePTAIil.

1. Cyxomona Al, Cyxomons CA, IHTpaonepaiiiiHa JlarHOCTUKA 1 JIIKYBaHHS
YCKJIQJHEHb XPOHIYHOTO TMaHKpeatuty. Marepianu HaykoBo-mpakTudHoi KoHpepeHii 3
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2. Ycenko OO, Cyxonmons Al, Cyxomons CA, Ilimmypusik OO, Mociituyk BII,
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GENERAL CHARACTERISTICS OF THE WORK

Substantiation of the choice of research topic and relevance. Today, chronic
pancreatitis (CP) ranks third among all pathologies of the gastrointestinal tract. The
development of fibrosis in case of CP is associated with the accumulation of excessive
amounts of extracellular matrix (ECM) due to increased accumulation and disorganization of
its proteins (fibronectin, laminin, collagens types I, I11, and IV), which is the cause of tissue
dysfunction and organ failure. A number of researchers consider CP as one of the main factors
in the development of pancreatic cancer (PC) — a disease that accounts for about 10% of all
digestive cancers. (Gasiorowska A., 2016; Kandikattu H. K., 2020; Le Cosquer G., 2023;
Crowther J.R., 2000). Indeed, uncontrolled pancreatic inflammation that occurs in the case
of CP creates an environment enriched with cytokines and chemokines and promotes
malignant cell degeneration against the background of impaired immune detection of the
tumor.

According to the latest data from the GLOBOCAN 2018 program, conducted by the
International Agency for Research on Cancer, the number of diagnosed patients with PC
increased to 459 thousand, and the number of deaths caused by PC increased to 432 thousand
during the year.

However, according to GLOBOCAN 2022, the number of newly diagnosed patients
continues to increase and amounts to 511 thousand, and the number of deaths from PC is
467 thousand during the same year.

In Ukraine, 6,246 cases of PC were detected for the first time in 2020. At the same
time, 5923 people died from this pathology, which was caused by complications of PC. This
indicates a negative trend, as in 2012, 4,728 people of both sexes were registered with PC
diagnosis. At the same time, 4,168 deaths from PC were registered. This data confirms the
progression of this pathology, the problem of diagnosis and fight against it.

Moreover, PC is associated with an insidious clinical course and nonspecific
symptoms in the initial, preclinical stages of the disease. (Moutinho-Ribeiro P., 2019, Luu
A.M., 2020). Quite often this pathology is detected at a late stage, but still asymptomatic
(Caban M., 2022). It should be noted that surgical treatment, including extensive resections
and pancreatectomies, is the only treatment method that offers a chance for longer survival.
However, surgical resection and standard chemotherapy result in a 5-year survival rate of less
than 30% of treated patients.

The poor prognosis and treatment are due to the early systemic spread and aggressive
local growth of the disease. Almost 50-60% of patients have distant metastasis, 25-30% have
regional disease, and only 10-15% have local involvement of the pancreas. In addition, only
20-30% of patients with PC are diagnosed at an early, resectable stage of the disease (Roth
M.T., 2018, Furuse J., 2018). As a result, the overall 5-year survival rate of patients with PC
is significantly lower and is estimated at only approximately 10%. (Liu S., 2021).

That is why it is necessary to pay more attention to patients with potential PC, which
requires increased clinical attention and early detection. To date, «<CA19-9» remains the only
approved biomarker for the diagnosis and assessment of PC, but its performance is limited
by insufficient sensitivity and specificity. Despite numerous studies aimed at finding and
implementing new biomarkers for the diagnosis and verification of PC, none of them have
been established for use in clinical practice. Unfortunately, there is currently no



recommended combination of biomarkers approved for the diagnosis and prognosis of PC.
(Hasan S., 2019, Kapszewicz M., 2021).

The results of numerous modern studies also indicate the existence of a close
relationship between the mechanisms involved in wound healing, chronic fibrosis and
cancer development/progression, which extend to cells and their surrounding
microenvironment (Baluka D., 2016; Grippo P.J.,2012; Rakashanda S., 2012). The principal
components of these mechanisms are cytokines and growth factors that regulate the spread
of inflammation and healing processes, including proteolysis systems involved in ECM
remodeling and fibrogenesis. Vital proteolytic reactions are predominantly represented by
serine proteases, which include components of the plasminogen activation system (PAS)
and matrix metalloproteinases (MMP) (Vizovisek M., 2021). The latter are a family of
enzymes responsible for the degradation of collagen and non-collagen components of the
extracellular matrix. MMPs are secreted by various cells, including fibroblasts, endothelial
cells, macrophages, and lymphocytes, in an inactive form that requires further exposure for
activation.

The crucial importance of different MMPs isoforms in the development of
pancreatitis and PC has been shown by numerous studies. (Sri M.K., 2017; Raksha N., 2019;
Zhai L.L., 2015; Slapak, E.J., 2020).

Despite the fact that the problem of surgical treatment of CP, its complications and
PCP has been developed in Ukraine and abroad by well-known scientists (Kopchak V.M.,
2012; Todurov I. M., 2005; Usenko O.Yu., 1999, 2022; Khobzei M.K., 2014; Khrystich
T.N., 2018; Shkarban, V.P., 2016; Ahmed Ali U., 2016; Andersen D.K., 2017; Buchler M.,
2020; Canto M.I., 2018 etc.), and other followers of Shalimov O. O., the increase in the
incidence the relevance and need for scientific substantiation of improving approaches to
increasing the effectiveness of their diagnostics and surgical treatment of patients.

The connection of work with scientific programs, plans, and topics. The
dissertation is a fragment of the topic of planned scientific work in the Department of Surgery
Nel with Course of Urology in National Pirogov Memorial Medical University, Vinnytsya:
«Development of optimal methods of surgical treatment and prevention of postoperative
complications in patients with diseases of the abdominal and thoracic organs using minimally
invasive technologies» (state registration number 0118U005500; 2019-2023), and also
«Substantiation and development of innovative methods of diagnosis, surgical treatment and
prevention of complications in diseases and injuries of the thoracic and abdominal organs»
(state registration number 0124U001265; 2024-2028).

Aim of the research — to improve modern approaches and increase the efficiency of
diagnostics and surgical treatment of patients with complicated forms of chronic pancreatitis
with a high risk of developing pancreatic cancer by introducing new and improved classical
methods of pre- and intraoperative diagnostics and surgical treatment.

Research objectives:

9. To determine the qualitative and quantitative composition of peptide pools in rats
with chronic pancreatitis and to determine the presence of a relationship between the
histopathological features of the pancreas and changes in peptide pools in its tissue in rats
with experimentally modeled chronic pancreatitis and chronic pancreatitis in combination



with diabetes mellitus.

10. To determine the content of trigger components of the proteolysis system and
cytokines in the blood serum, liver, and pancreas of rats with chronic pancreatitis separately
and in combination with diabetes mellitus.

11. To determine the content of trigger components of the proteolysis system and
cytokines in the blood plasma and pancreas of patients with chronic pancreatitis and
pancreatic cancer.

12. To investigate proteolytic activity in the blood plasma and pancreas of patients
with chronic pancreatitis and pancreatic cancer.

13. To determine the proteolytic activity of matrix metalloproteinases in the blood
and pancreas of patients with chronic pancreatitis and pancreatic cancer.

14. To investigate the proteolytic activity of trypsin-like serine proteases in the
blood and pancreas of patients with chronic pancreatitis and pancreatic cancer and in the
process of the development of mentioned diseases.

15. To analyze the content of proteolytic components (plasminogen (Pg), protein
C, tissue plasminogen activator (t-PA), their modulator (PAI-1) and matrix
metalloproteinases (MMP-1, MMP-2, MMP-3, MMP-8, MMP-9, MMP-10), growth factors
and cytokine profile in patients with CP and PC at the level of systemic circulation and
pathologically altered pancreatic tissue.

8. To create a mathematical model for early diagnosis of malignant pancreatic
pathology at the preclinical stage and at the early stage of the disease to select the most
optimal and radical volume of surgical intervention.

9. To determine the advantages of the mathematical model we created and
demonstrate its impact on the early diagnosis of pancreatic pathology, as well as to study
the possible impact on changing the choice of surgical intervention.

10. To create algorithms for performing advanced early radical surgical interventions
on the prostate in patients at risk.

11. To analyze the effectiveness of our proposed in-depth diagnostic algorithm and
the choice of the scope of surgical intervention depending on the result obtained.

Scientific novelty of the results obtained. The conducted studies and determination
of parameters in the blood and pancreatic tissue of patients with chronic pancreatitis and
pancreatic cancer allowed us to identify a number of features that are diagnostic criteria for
the transition of chronic inflammation in the pancreas to malignancy.

The researcher established an increase in the vast majority of the studied parameters
(Pg, PC, TM, IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1, IL-1, -4, -6, -8, as well as TNF-a) at
the level of systemic circulation in conditions of CP and managed to detect statistically
significant deviations in blood plasma in PC only for protein C and thrombomodulin.

The author proved a significant increase in the content of MMP-2, -3, -9, -10 and
TIMP-1, as well as all studied ILs (except IL-4 and IL-6) in the pathologically altered
pancreatic tissue of patients with PC, which statistically significantly exceeded the values
of the corresponding indicators in patients with CP.

For the first time, a decrease in the level of the anti-inflammatory cytokine IL-10 in
blood plasma in CP and an increase in it in pancreatic tissue homogenate in PC have been
investigated and proven, which helps tumor cells avoid recognition by the immune system
and blocks their detection and elimination.



The studies conducted by the author allowed us to identify the features of proteolytic
processes in the blood and pancreatic tissue in conditions of chronic pancreatitis and cancer.
The changes identified were associated with the accumulation of low- and medium-
molecular proteins and peptides, among which a significant number are characterized by
pronounced regulatory functions and toxic effects.

The author first proved that both CP and PC are accompanied by remodeling of the
extracellular matrix due to changes in the composition of matrix metalloproteinases.

The researcher clarified that the content of trypsin-like serine proteases (TLPS) in
the blood plasma of patients with pancreatic pathologies was higher than in the pancreatic
tissue relative to the values of the corresponding indicators in the group of conditionally
healthy individuals, and also for the first time it was found that TLPs fractions obtained
from the blood plasma of patients with pathologies contain a large amount of high-molecular
proteins, while TLPs from homogenates of pancreatic tissue of patients with pathologies are
represented mainly by low-molecular proteins.

It was first discovered that among TLPs obtained from blood plasma and pancreatic
tissue homogenates of patients with pancreatic pathologies, there are enzymes with
fibrinogenolytic, gelatinolytic and collagenolytic activities. In plasma, the former are
represented by medium-molecular proteins, while among the representatives of the latter
two groups, proteins with a large (gelatinase in patients with CP and PC, collagenase in PCA
patients) and very large (collagenase in patients with CP) molecular weight prevail. In
pancreatic homogenates, fibrinogenolytic activity is exclusively possessed by low-
molecular-weight proteins, while gelatinases and collagenases are proteins with medium
and low molecular weight.

For the first time, the feasibility and effectiveness of using a mathematical model for
early diagnosis of malignant pancreatic pathology at the preclinical stage and at the early
stage of the disease have been developed and scientifically proven.

Improved and developed techniques for performing pancreatic biopsy (certificate of
registration of copyright for a work: «Intraoperative pancreatic biopsy technique» Ne
115178 from 11.10.2022 and «Intraoperative multiple biopsy technique of the pancreasy» Ne
114856 from 19.09.2022).

The feasibility and effectiveness of the implemented mathematical model for the
diagnosis of PC, changes in the plasma protein profile in the preoperative period, and
intraoperative examination of pancreatic tissues — express diagnostics for verifying the
correct diagnosis have been scientifically proven.

Practical significance of the results obtained. The results of the experimental
study allowed them to be implemented in clinical practice, which made it possible to
improve early diagnosis and apply the most effective method of surgical correction of
malignant pancreatic pathology.

The developed mathematical model made it possible to conduct early diagnostics of
PC with an accuracy of up to 96% in the worst cases, improve its quality and perform radical
surgical interventions.

The author proposed a method of treating chronic pancreatitis complicated by a
complete pancreatic fistula with obstruction of the proximal part of the duct of Wirsung
while preserving the left anatomical segment.



Improved surgical interventions for intra-abdominal and external erosive bleeding
with parallel surgical correction of CP complications. Our main goal was to stop
gastrointestinal bleeding, as well as parallel surgical correction of complications of CP, such
as ductal hypertension with severe pain syndrome, urolithiasis, and pancreatic fistula. In the
postoperative period, we adhere to all the canons of fast track surgery. Patients are activated
as quickly as possible; making sure there is no stasis in the stomach, we allow them to drink
water and liquid food from the second postoperative day.

When ascites forms due to pancreatic injury, the question of surgical correction
should be raised as early as possible, before complications arise. When ascites appears in
patients with PC, treatment is symptomatic, as this is a sign of decompensation of the
process. Currently, there are no unified protocols for the surgical treatment of PA and PF,
so different clinics use different approaches, from conservative methods to extensive multi-
stage interventions.

The introduced intraoperative puncture pancreatovysungography in complex
diagnostics is a simple, safe and informative method for diagnosing fluid formations with
ductal hypertension in the condition of complicated CP, which allows to differentiate the
type of changes in the pancreatic ductal system, the level of obstruction, the presence of
calculi in the lumen, as well as to differentiate the likelihood of communication of cystic
formations with the ductal system in patients with complicated CP.

The use of intraoperative puncture pancreato-viscous sonography complements
known diagnostic techniques and thus facilitates the choice of the surgical method and
ensures a better outcome of surgical intervention in complicated forms of CP. Thanks to a
comprehensive approach and diagnostics, we were able to differentiate the type of changes
in the pancreatic ductal system in patients with complicated CP and detect ductal
hypertension with stricture of the duct in the isthmus and head in 64%, and in 43.4%,
communication of cystic formations with the pancreatic duct, and in 9% - the presence of
an internal pancreatic fistula.

We have proposed and implemented new and improved methods for diagnosing PC
pathology, for which a copyright registration certificate was obtained: «Intraoperative
pancreatic biopsy technique» Nel15178 (from 11.10.2022) and «Intraoperative multiple
biopsy technique of the pancreas» Nel14856 (from 19.09.2022), were the reason for the
change in surgical correction of pancreatic pathology. Intraoperatively, after punch biopsy
among patients in the main group, acinar metaplasia was detected in 6 (26.1%) patients, and
tissue changes characteristic of high-grade PanIN were detected in 8 (34.7%) patients. The
remaining 9 (39.2%) had intraoperatively confirmed pancreatic cancer localized in its head
in 5 of them (55.5%) and in 4 patients (44.5%) with localization in the left anatomical
segment. Changes in the plasma protein profile, which we determined at the preoperative
stage, as well as characteristic changes in the pancreatic tissue, allowed us to establish the
correct diagnosis and gave reasons for performing extended resection interventions, which
should be performed in patients with malignant pancreatic pathology.

The main provisions of the dissertation are used in the educational process at the
Department of Surgery with a course in Dentistry Faculty of Postgraduate Education in
National Pirogov Memorial Medical University, Vinnytsya of the Ministry of Health of
Ukraine, implemented in the practical work of surgical hospitals of a municipal non-profit
enterprise «Podolsk Regional Oncology Center of Vinnytsia Regional Council», municipal



enterprise «Khmelnytskyi City Hospital» Khmelnytskyi City Council and implemented in
the Educational and Scientific Center «Institute of Biology and Medicine» Taras
Shevchenko National University of Kyiv.

Publications. Based on the materials of the dissertation, 31 scientific publications
have been published, fully reflecting the main results of the dissertation, including 6 articles
in scientific periodicals indexed in the Scopus databases; 3 of them in foreign scientific
periodicals included in the international scient metric databases Scopus, one of which is in
the scient metric database Scopus, Q1; 14 articles in scientific professional publications of
Ukraine; 11 in proceedings of scientific conferences with international participation. 5
certificates of copyright registration for the work have been received.

Structure and scope of the dissertation. The total volume of the dissertation is 404
pages. The work contains an abstract, table of contents, a list of symbols, an introduction,
the main part, consisting of a presentation of materials and research methods, 4 sections of
own research, analysis and generalization of the results obtained, conclusions, practical
recommendations, a list of used literature sources, and appendices. The work is illustrated
with 73 figures and 24 tables. The list of used literature consists of 500 literary sources, 35
in Cyrillic, 465 in Latin, which are presented on 82 pages.

MAIN CONTENT OF THE WORK

Materials and research methods: The dissertation is devoted to the scientific
substantiation of improving modern approaches and increasing the efficiency of diagnosis
and surgical treatment of patients with complicated forms of chronic pancreatitis at high risk
of developing pancreatic cancer by introducing new and improved methods of pre- and
intraoperative diagnosis and surgical treatment.

The dissertation research was conducted in accordance with bioethical principles and
norms and was approved by the Bioethics Committee of the National Pirogov Memorial
Medical University, Vinnytsya (Protocol No. 7 of 16.09.2021 and Protocol No. 6 of
07.05.2025).For a comprehensive study of this scientific problem, a design was developed
in accordance with the set goal and objectives (Fig. 1).
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Figure 1 — Study design

In 2013-2017, retrospective collection and analysis of the material was performed,
and from 2018 to 2024, prospective. Among all patients, there were 221 men (57%), 167
women (43%). The age of the patients ranged from 22 to 83 years, averaging 52.5+10 years.
The clinical part of the work was approved by the Bioethics Committee of National Pirogov
Memorial Medical University, Vinnytsya, protocol Ne 15 from 26.09.2021y.

The presented work analyzed the results of examination and treatment of 388
patients with morphologically confirmed pancreatic pathology: namely, 197 (50.8%)
patients with complicated forms of chronic pancreatitis, 136 (35%) patients with pancreas
tumors of various localization, as well as 55 (14.2%) patients with questionable stage of the



disease, including 33 (60%) men and 22 (40%) women, respectively, where, before
performing surgical intervention and applying generally accepted examination methods, it
was not possible to clearly and convincingly refute the presence of malignancy of the
process of the altered pancreatic parenchyma, so to apply the most optimal and radical
method of treatment needed in cases of pancreatic cancer. It was this group of patients that
aroused the greatest interest and contributed to their in-depth study with the use and
implementation of the methods we proposed. The studied patients were treated at the
Municipal Non-Profit Enterprise "Khmelnytskyi Regional Hospital" of the Khmelnytskyi
Regional Council, private enterprise «Professor Sukhodoli's Private Surgical Clinic», and in
Sana klinikum Hof (Hof, Germany) during 2013-2024 years. The treatment results of the 62
patients (16%) and an in-depth analysis was carried out, in particular, the features of the pre-
and postoperative periods of those operated on for complicated forms of CP and PC, which
Is regulated by the relevant cooperation agreements. The quantitative distribution of patients
by groups of nosologies that were subject to treatment and surgical intervention is given in
Table 1.

Table 1 —Distribution of patients with pancreatic pathologies

. : Number of observations
Underlying disease
general. %
Tumors of the pancreas; 136 35
Chronic pancreatitis with complications; 197 50,8
Patients with a questionable diagnosis; 55 14,2
Total. 388 100

In these patients, despite a thorough preoperative examination, it was impossible to
clearly and convincingly differentiate CP from the changes that caused us to suspect the
presence of malignant degeneration of the pancreas, because the clinical symptoms and
diagnostic picture in these diseases are common. Actually, these patients comprised the main
group of 34 (61.8%), and the comparison group of 21 (38.2%), which are shown in Figure
2.
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Figure 2 — Scheme of distribution of patients into the main group and the
comparison group

To establish the relationship between the nature of the qualitative and quantitative
composition of biochemical markers and histopathological features of the pancreas in
chronic pancreatitis and CP in combination with diabetes mellitus, an experimental study
was performed on laboratory rats. Experimental work with rats was conducted in the
vivarium of the Educational and Scientific Center «Institute of Biology and Medicine» of
Taras Shevchenko National University of Kyiv in accordance with the agreement on creative
cooperation.

In the experimental part of the work, biochemical and histomorphological changes
in blood and tissues were investigated.

The experiments were performed on 50 white non-linear male rats weighing 200+£10
g. The rats were born from multiple females with a flexibility of one/two days. When
working with laboratory animals, generally accepted international recommendations for
conducting biomedical research on animals were followed in accordance with the «General
Principles for Working with Animals», approved by the 1st National Congress on Bioethics
(Kyiv, Ukraine, 2001) and consistent with the provisions of the «European Convention for
the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes»
(Strasbourg, France, 1986). Work with animals was regulated by the rules for conducting



experimental work with experimental animals, which were approved by the Bioethics
Commission of the Taras Shevchenko National University of Kyiv Ne 5 from 16.04.2018.

The animals were kept in standard conditions with constant temperature and
humidity.

Rats were divided into 3 experimental groups.:

1) control group (n=10);

2) Chronic pancreatitis (CP) (n=20);

3) Chronic pancreatitis + diabetes mellitus (n=20).

Chronic pancreatitis was induced in 40 rats by intraperitoneal administration of
cerulein (Sigma, St. Louis, MO, USA) diluted in saline (5 pgxkg-1 body weight). Rats were
administered cerulein five times a day at hourly intervals. Control rats received equal
volumes of 0.9% NaCl intraperitoneally five times a day at hourly intervals. Injections were
given for five consecutive days. After the last day of cerulein injection, rats were kept under
standard conditions with free access to water for the next nine days. The development of
pancreatitis was confirmed by high levels of amylase in the blood serum, as well as by
studies of histopathological changes in the pancreatic parenchyma of experimental rats,
which confirms the above. On the 14th day from the start of the experiment, half of the
animals (20 individuals) from the chronic pancreatitis group were randomly selected and
used to model type 1 diabetes mellitus (T1DM). Diabetes was induced in rats that had been
fasted for 16 hours by a single intraperitoneal injection of streptozotocin (STZ; Sigma, USA)
at a dose of 65 mgxkg-1 body weight dissolved in 0.5 ml of 0.01 M citrate buffer, pH 4.5.
Other animals from the CP group and all control rats received an equal volume of placebo
(NaCl 0,9%). The reliability of the development of type 1 diabetes was confirmed by a high
concentration of glucose in the blood (above 15 mmol X 1-1), as well as a high level of
glycosylated hemoglobin.

On the last day of the experiment (day 44), the animals were removed from the
experiment by decapitation, blood was collected, and then samples of pancreas and liver
tissue were taken (Figure 3).

Statistical processing of the research results was carried out using generally accepted
methods of variational statistics. The probability of the difference between the control and
experimental measurements was assessed using the Student's t-test. The difference between
comparative indicators was considered significant at p<0.05. Calculations and graphing
were performed on a computer using application programs: «OriginLab Origin 8.0» and
«Muicrosoft Excel 2007». Analysis of protein fractions was carried out using the TotalLab
program.

For each sample, we checked whether the distribution of the studied indicator was
normal, using the Shapiro-Wilk test.

Since our data were found to be normally distributed, comparisons of samples were
performed using Student's t-test for independent samples. The mean value (M) and the error
of the mean value (m) were calculated. For our data, we used a significance level of p<0.05
(Horvat A.A., 2019).



Figure — 3 Removal of the study material (pancreas and liver) after removing the rats from
the experiment

Research results and their analysis are presented in the following 4 sections
according to the main areas of scientific development.

Chapter 3 is dedicated to the study of morphological changes in the pancreatic
parenchyma and the study of biochemical changes in pancreatic and liver tissues and in the
blood plasma of rats with simulated pancreatic pathologies.

The pancreas of rats in the Chronic pancreatitis + diabetes mellitus group had more
pronounced pathological changes (Fig. 4). The presence of ductal dysplasia (Fig. 4. A, b)
was also observed with pronounced acinar metaplasia (Fig. 4. B).
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Figure — 4 Micrographs of the pancreas of rats in the chronic pancreatitis + diabetes
mellitus group. Hematoxylin-eosin staining, magnification x100 (A, B) and x400 (b)

Gland formation in the fibrous tissue of the duct, proliferation of glandular
epithelium with severe dysplasia, appearance of papillary and cribriform (sieve-like and
lattice-like) structures, which corresponded to high and moderate ductal dysplasia according



to the pathohistological scale as PanIN2 and PanIN3. These changes are direct and
convincing predictors of the development of pancreatic adenocarcinoma. PanIN disruption
is a pathway to the development of pancreatic cancer and directly to ductal adenocarcinoma.

In both groups with a simulated pathological condition, changes in the quantitative
and qualitative composition of the peptide pools of blood serum and pancreas were detected
(Fig. 5.). The differences were more pronounced in serum than in pancreas, and for peptide
pools with molecular weights greater than 700 Da. In the serum of CP and Chronic
pancreatitis + diabetes mellitus, the appearance of peptide pool peaks was detected, which
were absent in the control samples.
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Figure — 5 Results of peptide pool distribution in blood serum and pancreas of
experimental groups: control, CP - chronic pancreatitis and CP + DM1 - pancreatitis +
diabetes mellitus

The results obtained in the course of the study indicate high activity of proteolytic
processes in the long-term pathogenesis of CP both separately and in the context of type 1
diabetes. The enhancement of proteolysis is to some extent associated with the significant
accumulation of matrix metalloproteinases in the blood serum, liver, and pancreas of
animals. Excessive activation of the latter leads to a disruption of the stability of the
qualitative and quantitative composition of the body's peptide pools and can be considered
as one of the root causes of the formation of endogenous intoxication syndrome under the
conditions of CP.

The obtained results of the experimental study are a scientific justification for their
implementation in further clinical studies, which will allow improving early diagnosis and
applying the most effective method of surgical correction of malignant pancreatic pathology.

In chapter 4 The phenomena of proteolysis and its regulation in the human body
during pancreatic pathologies are highlighted. For research «case-control» 60 people aged
28-89 years were selected, 20 of whom constituted a group of patients with CP, 20 — a group
of patients with PC and 20 people without PC pathology, who were combined into a group
of conditionally healthy people (CHP). All groups had the same ratio of patients by age and
gender and were patients of the surgical clinic municipal non-profit enterprise
«Khmelnytskyi Regional Hospital» Khmelnytskyi Regional Council, who underwent a
standard preoperative examination, which included: blood and urine tests; contrast-
enhanced computed tomography of the chest, abdomen, and pelvis to assess the extent of



cancer spread; tumor biopsy with pathological examination. All patients voluntarily
provided written consent to participate in these studies. The latter fully complied with ethical
and moral and legal requirements in accordance with the Order of the Ministry of Health of
Ukraine Ne 281 dated 01.11.2000, as well as the Declaration of Helsinki of the World
Medical Association on the Ethical Principles of Conducting Scientific Medical Research
with Human Participation and were agreed with the Ethics Committee of the Taras
Shevchenko National University of Kyiv, Protocol Ne5 dated 16.04.2018.

The inclusion criteria for the CP group were abdominal pain syndrome and
histologically confirmed structural changes in the pancreas (chronic inflammation, fibrosis,
acinar atrophy, fatty transformation, and development of abnormal ducts) with impaired
exocrine pancreatic function.

The inclusion criteria for the PC group were disorganization of the architectonics of
the cylindrical, mucinous epithelium of the small pancreatic ducts with nuclear atypia (the
nuclei of these cells are enlarged, pleomorphic, and misoriented), i.e., morphological
changes characteristic of the third, highest, stage of pancreatic intraepithelial neoplasia,
which is often referred to as pancreatic intraductal carcinoma with the highest degree of
dysplasia.

Preoperative plasma samples were collected on the day before surgery on an empty
stomach, and pancreatic tissue samples were collected intraoperatively. The material for the
CHP group was collected after autopsies from patients who died from causes unrelated to
oncology.

Blood, taken by puncture from the cubital vein of patients between 8 and 9 a.m. on
an empty stomach, was placed in a plastic tube containing sodium citrate (38 mg/ml) in a
final ratio of 9:1 and gently mixed. The contents of the tube were centrifuged for 40 minutes
at 900 g; the supernatant was transferred to plastic tubes. The obtained blood plasma was
used for analysis or, if necessary, frozen at -20°C in Eppendorf tubes. Plasma was thawed
by warming in a water bath (37°C) for 20 minutes, then gently stirred and transferred to ice.
To obtain 10% pancreatic homogenate, 1 g of tissue was homogenized in 9 ml of chilled 50
mM Tris-HCI buffer (pH 7.4) and centrifuged at 12,000 g for 30 minutes at +4°C. The
supernatant was collected and used for further studies or frozen as described above.

Levels of tissue type plasminogen activator (t-PA) and its inhibitor (plasminogen
acrivator inhibitor-1, PAI-1), plasminogen (plasminogen, Pg), thrombomodulin (TM),
protein C (PC) in blood plasma, as well as cytokine profile (levels of interleukins (ILs) IL-
1B, IL-4, IL-6, IL-8 and IL-10, tumor necrosis factor-a (TNF-a), interferon-y (IFN-y),
growth factor content (insulin-like growth factor-1 (IGF 1)), fibroblast growth factor 2 (FGF
2), tumor growth factor-f1 (TGF-B1), levels of matrix metalloproteinases (MMP-1, MMP-
2, MMP-3, MMP-8, MMP-9, MMP-10) and their inhibitor TIMP-1 (tissue inhibitor of
matrix metalloproteinase-1) in blood plasma and pancreatic tissue were determined by
enzyme-linked immunosorbent assay using the appropriate antibodies according to the
generally accepted method for soluble proteins according to standard instructions. The study
was conducted in 96-well plates made of polystyrene, which are characterized by the ability
to sorb soluble protein macromolecules.

When studying blood parameters, 10 pl of plasma was diluted in buffer (50 mM Tris-
HCl (pH 7.4), 150 mM NaCl) to 100 ul, and in the case of studying tissues, their
homogenates were diluted with a solution (50 mM Tris-HCI (pH 7.4), 130 mM NaCl) so



that the protein concentration was 10 pg/ml, and 100 ul was taken for application to the
wells.

The study of pancreatic tissue from patients with CP revealed increased levels of
both pro- and anti-inflammatory cytokines, with the exception of IL-10, relative to those in
the CHP group, and this increase was more pronounced than in plasma, and was for anti-
inflammatory IL-4 — 2.9 times, P < 0.05, and for pro-inflammatory cytokines (in decreasing
order): IL-6 — 2.7 times, P < 0.05; TNF-a — 2.5 times, P < 0.05; IL-8 — 2.3 times, P < 0.05;
IL-1B — 2.1 times, P < 0.05. IFN-y levels increased 2.1-fold, P < 0.05.

In the pancreatic tissue of patients with PC, the content of cytokines was also
increased relative to that in the CHP group. Among pro-inflammatory cytokines, the level
of TNF-a increased the most — 3.3 times, P < 0.05, and further in decreasing order: IL-10 —
3.2 times, P < 0.05, IL-6 — 2.9 times, P < 0.05; IL-8 — 2.7 times, P < 0.05; levels of anti-
inflammatory cytokines were also increased 2.5 times (IL-4) and by 50% (IL-10) (P <0.05).

The content of IFN-y was also increased by 3.1 times (P < 0.05). At the same time,
the levels of IL-1P, IL-8, IL-10, TNF-a and IFN-y in the tumor tissue of patients with PC
significantly exceeded the values of the corresponding indicators in the group of patients
with CP (by 54%, 16%, 70%, 34%, 48%, respectively, P < 0.05).

Our data are consistent with the results reported by other researchers. Thus,
according to available information, the key cytokines observed in the blood serum and
pancreas during AP and CP are the interleukins IL-1p, IL-6, IL-8, as well as tumor necrosis
factor (TNF-a), and their serum levels correlate with the severity of the disease.

Enzyme isolation was performed by affinity chromatography with benzamidine-
Sepharose sorbent. A 3 ml glass column with benzimidine-Sepharose was used, the column
was previously equilibrated with 10 volumes of Tris-HCI buffer (10 mM, pH 8.0). To
remove unbound material after application, the column was washed with 15 volumes of
Tris-HCI bufter (10 MM, pH 8,0). Elution was performed with a buffer solution of the
following composition: 50 mM glycine-HCI + 1M NaCl, the pH of the buffer was 3,0. In
the next step, fractions of trypsin-like serine proteinases were collected, pooled, and frozen
at -20° C for further studies.

Considering that the content of total protein in the isolated fractions of trypsin-like
serine proteases corresponds to the content of these enzymes, the content of serine proteases
in the obtained fractions of blood plasma and pancreatic tissue homogenate was determined
by the Bradford method and expressed in mg/ml. Samples were then prepared for
polyacrylamide gel electrophoresis (PAGE).

Disk electrophoresis was performed in polyacrylamide gel (PAGE) in the presence
of denaturing sodium dodecyl sulfate. The use of a concentrating gel allows for the effective
separation of proteins in the molecular weight range from 10 kDa to 150 kDa, which fully
met the requirements of the experiment. Electrophoresis was performed in plates with 10%
acrylamide for separating and 4% for concentrating gels.

Electrophoresis was performed in a vertical preparative disk electrophoresis
chamber (Bio-Rad, USA) in 1 mm thick plates with a current of 19 mA for the concentrating
gel and 36 mA for the separating gel. After the electrophoretic separation of the studied
samples, which was monitored by the movement of the dye front, the gels were fixed in a
solution of 7.5% acetic acid and 37.5% isopropyl alcohol for 10 minutes. The obtained
results allowed us to establish that, in the pathologies studied, pronounced changes are



observed not only in the number of proteins of different molecular weights, but also in the
distribution and number of bands in protein groups of different molecular weights both in
plasma and in tissues.

Zymography of trypsin-like enzymes and matrix metalloproteinases using
electrophoretic separation was performed according to the well-known and accepted method
(Ostapchenko L., 2011). During electrophoresis, the separating gel was polymerized in the
presence of gelatin, fibrinogen, and collagen substrates at a rate of 1 mg/ml. The
concentration of the separating gel was 12%. The separation of samples was carried out at
a current strength of 19 mA. The final step was washing the gels in a 2.5% Triton X-100
solution for an hour to remove any residual denaturing sodium dodecyl sulfate. After that,
the gels were filled with 0.05 M Tris-HCI buffer, pH 7.4, containing 0.13 M NacCl, and
incubated for 12 hours. Gel staining and fixation were performed according to the standard
electrophoresis protocol. Total proteolytic activity was assessed using casein as a substrate.
The method is based on the hydrolysis of casein by an enzyme contained in the test sample,
followed by determination of the degree of protein cleavage. Discrimination of
metalloproteinase and serine protease activities was achieved by adding
ethylenediaminetetraacetic acid (EDTA, 5 mM) and phenylmethylsulfonyl fluoride (PMSF,
2 mM) as inhibitors of MMPs and serine proteases. Serine protease and MMP activity values
were determined by subtracting the residual activity measured after the addition of inhibitor
from the total activity. The results were expressed in conventional units per 1 mg of protein.
Protein concentration was determined according to the Bradford method (Bradford M.,
1976). Measurements were performed on a microplate spectrophotometer (BioTek
Instruments, BioTek, USA) at a wavelength of 595 nm. The concentration was determined
from a calibration graph and expressed in mg/mL.

Oncologically altered pancreatic samples demonstrated a more than twice decrease
in total proteolytic activity against the background of a decrease in serine protease activity,
as well as more than threefold compared to control parameters. It should also be noted the
abnormal redistribution of activities inhibited by PMSF and EDTA under the conditions of
pancreatic cancer. Thus, trypsin-like activity, which is sensitive to PMSF, was higher than
the activity of matrix metalloproteinases inhibited by EDTA, both in relatively healthy
individuals and in patients with existing chronic pancreatitis. At the same time, under
conditions of malignant hyperproliferation, the predominance of MMP activity over serine
proteases was observed.

The study of blood plasma samples showed an increase in all studied proteolytic
activities by more than 2 (P < 0.05) times for CP and more than 3 (P < 0.05) times for PC.
However, in both cases, the main contribution to the excessive increase in proteolysis was
mainly made by MMP activities, and not by trypsin-like enzymes. For fractionation of the
peptide pool, size exclusion chromatography on a Sephadex G 15 column (Bio Rad, USA)
was used. The peptide pool lyophilisate was dissolved in 50 mM Tris-HCI buffer (pH 7.4)
containing 130 mM NaCl; the sample concentration at application was 50 pg/mL. The
sample was applied and collected at a flow rate of 0.5 mL/min. The progress of the
separation was monitored spectrophotometrically using a semi-automatic system “BioLogic
LP” (BioRad, USA). To estimate the molecular weights of peptides, the column was pre-
calibrated using substances with known molecular weights — lysozyme (14.3 kDa), insulin
(5.7 kDa), vitamin B12 (1.35 kDa) (Hong P., 2012). The percentage of proteins of different



molecular weights in the blood plasma fraction under trypsin-like syrin proteases varied.
More groups with different molecular weights appeared.

We also analyzed pancreatic tissue homogenates. The TLPs fraction obtained from
patients from the CHP group, after disk electrophoresis under non-reducing conditions, was
divided into 3 subfractions; when dividing the sample from patients with CP, 6 subfractions
were obtained, and from patients with PC, 9. Under restorative conditions, 2 subfractions
were detected in the control group, and 3 subfractions in the groups of patients with CP and
PC.

Under non-reducing conditions, the increase in the number of TLPs fractions in
patients with CP occurred due to the appearance of three new fractions of medium-molecular
proteins (67-35 kDa), and in patients with PC — due to the appearance of additional fractions
of high (+1), medium (100-67 kDa; +3) and low-molecular proteins (+2).

At the preoperative stage, patients underwent clinical and laboratory studies,
including the determination of the relative content of cytokines, changes in the protein pool,
structure, qualitative and quantitative protein composition of blood plasma, proposed by us
and implemented in practice (Fig. 6).
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Figure — 6 The characteristics of the results of the study of blood serum and pancreatic
tissue homogenate of patients: concentration of trypsin-like serine proteases in blood
plasma (A) and pancreatic tissue homogenate (B) of patients with chronic pancreatitis and
pancreatic cancer. * P < 0.05 compared to the value of the corresponding indicator in the
RCD group; # P < 0.05 compared to the value of the corresponding indicator in the group
with chronic pancreatitis

The results of the conducted studies revealed an increase in the level of TLPs in the
blood plasma of patients with pancreatic pathologies (CP - by 29%, RPC - by 85% compared
to the value of this indicator in the CHP group, P < 0.05), while their content in the
pancreatic tissue decreased (CP - by 69%; RPC - by 89% compared to control values, P <
0.05).

At the preoperative stage, among the instrumental methods, we used
ultrasonography, esophagogastroduodenoscopy, multidetector spiral computed tomography
of the abdominal cavity with contrast, angiography, magnetic resonance imaging, our
proposed and patented method of intraoperative measurement of ductal hypertension, as
well as intraoperative multiple express punch biopsy of the altered pancreatic tissue (Fig.
7).



Figure — 7 ERCP of a patient with a pancreatic head tumor with moderate biliary
hypertension and complete stricture (A) The duct of Wirsung in the head area, as well as a
patient with a tumor of the head of the pancreas (b) with severe biliary hypertension and
double-duct obstruction of the duct of Wirsung in the head area. Lack of contrast-
enhanced area of the proximal duct

Chapter 5 dedicated to the application of a mathematical model for the diagnosis
and treatment of patients with pancreatic pathology. We formed a list of signs (symptoms)
that may indicate an increased likelihood of developing malignant pathology, to build a
mathematical diagnostic model. Signs with a greater threat and, accordingly, a higher degree
of influence on increasing the likelihood of developing pathology should be highlighted
separately. There are only 14 such signs. The study included 45 patients who underwent
surgery between 2016 and 2020. There were 27 men (60%), 18 women (40%). The mean
age was 54 years (range 37-77 years). These included patients who were treated with a
confirmed diagnosis of CP or PC, whom we retrospectively analyzed and confirmed the
corresponding diagnosis, and also analyzed 25 different signs (symptoms and concomitant
diagnoses) inherent to these diseases (Fig. 8).
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Figure — 8 Screenshot: an example of using the developed mathematical model for
diagnosing the probability of malignant pathology of the soft tissue

A mathematical diagnostic model was actually developed based on binary
classification using selected symptoms. A classifier was built for the purpose of preoperative
detection of malignant pathology based on a probabilistic neural network. The next step is
to create a set of statistical data of patients with a correct diagnosis for building classifiers
and matrices. The quality of the classifiers was checked and a combined classifier was built.
Testing the boosting classifier and determining the final diagnostic quality based on the
developed model indicated the possibility of performing diagnostics using the developed
model with an accuracy of up to 96% in the worst cases.

Taking into account the above-described results of the conducted study and the
analysis of retrospective and prospective results of patient treatment, we developed and
implemented an algorithm for pre- and intraoperative diagnosis of patients at risk, which is
reflected in Fig. 9.
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Figure — 9 Algorithm for pre- and intraoperative diagnostics in patients at risk of
PC.

In chapter 6 the issue of surgical treatment of patients with indications for surgical
interventions and ways of performing them is considered. Analysis of the causes of PF in
our operated patients showed that they include disruption of the integrity of the duct in
patients with ductal hypertension, pressure sores from calculi, with subsequent defect
formation, pancreatic trauma, neglected pancreatic tumor, partial or complete failure of the
anastomosis or stump, as well as destruction after postoperative pancreatitis, pancreatic
necrosis. Currently, there are no unified protocols for the surgical treatment of PA and PF,
therefore, different clinics use different approaches, from conservative methods to extensive
multi-stage interventions.

It has been established that, when ascites forms due to pancreatic injury, the question
of surgical correction should be raised as early as possible, before complications arise. When
ascites appears in patients with PC, treatment is symptomatic, as this is a sign of
decompensation of the process. Improved surgical interventions for various types of
pancreatic fistulas. A method of treating chronic pancreatitis complicated by complete
pancreatic fistula with obstruction of the proximal part of the duct of Wirsung, while
preserving the left anatomical segment, is proposed. The effectiveness of this type of
surgical intervention has been proven (copyright registration certificate Ne 120597 from
18.07.2023).

Operations for intra-abdominal and external bleeding were performed in 18 patients.
The causes were: in 3 patients (16.6%) bleeding from the tumor area of the pancreatic head,
in 4 (22.2%) - Wirsungo-venous fistula, in 5 (27.8%) - pseudoaneurysm of the splenic artery
with communication with the duct of Wirsung, in 5 (27.8%) - pancreatic cyst with bleeding
into the cavity, which communicated with the duct of Wirsung, in 1 (5.55%) -



pseudoaneurysm of the pancreaticoduodenal artery with complicated CP. During the first
stage of treatment, in three (16.6%) patients endovascular methods to stop bleeding were
used with angiographic embolization, which was ineffective in two of them (66.7%) and
required open surgical intervention. In case of ineffectiveness, surgical interventions were
performed to stop gastrointestinal bleeding, during which parallel surgical correction of CP
complications was also performed: ductal hypertension with severe pain syndrome,
urethritis, pancreatic fistula. In the postoperative period, we adhere to all the canons of «fast
track» surgery. Patients are activated as quickly as possible, making sure there is no stasis
in the stomach, and we allow them to drink water and liquid food from the second
postoperative day.

During surgical interventions on cysts, pseudocysts and other fluid formations of the
pancreas, intraoperative puncture pancreatobiliary sonography has been introduced, which
allows to differentiate the type of changes in the pancreatic ductal system, the level of
obstruction, the presence of calculi in the lumen, and also to differentiate the probability of
communication of cystic formations of the pancreas with the ductal system in patients with
complicated CP. Its use allows to choose the appropriate surgical method and ensure the
best outcome of surgical intervention in complicated forms of CP. Thanks to a
comprehensive approach and diagnostics, it was possible to differentiate the type of changes
in the pancreatic ductal system in patients with complicated CP and detect ductal
hypertension with duct stricture in the isthmus and head in 64%, and in 43.4%,
communication of cystic formations with the pancreatic duct, and in 9%, the presence of an
internal pancreatic fistula.

In patients with chronic pancreatitis at high risk of pancreatic cancer, the proposed
improved methods of pre- and intraoperative diagnosis were implemented. Patients in the
main group were preclinically assessed for: tissue inhibitor of metalloproteinase 1 (TIMP-
1), matrix metalloproteinase 9 (MMP-9), urokinase-type plasminogen activator receptor
(UPAR), macrophage inhibitor cytokinin (MIC-1), and intraoperative multiple polyp punch
biopsy and curettage of the duct of Wirsung with rapid diagnostics were used (copyright
registration certificate was obtained: «Intraoperative pancreatic biopsy technique»
No115178 (from 11.10.2022) and «Intraoperative multiple biopsy technique of the pancreas»
Nel114856 (from 19.09.2022) (Fig. 10).

The results obtained were the reason for changing the scope of surgical intervention.
Intraoperatively, after punch biopsy among patients in the main group, acinar metaplasia
was detected in 6 (26.1%) patients, and tissue changes characteristic of high-grade PanIN
were detected in 8 (34.7%) patients (Fig. 11(A)). The remaining 9 (39.2%) had
intraoperatively confirmed pancreatic cancer localized in its head in 5 of them (55.5%) and
in 4 patients (44.5%) with localization in the left anatomical segment (Fig. 11(b)). Changes
in the plasma protein profile, which we determined at the preoperative stage, as well as
characteristic changes in pancreatic tissue, allowed us to establish the correct diagnosis and
provided grounds for performing extended resection interventions, which should be
performed in patients with malignant pancreatic pathology (Fig. 2, 12).



Figure — 10 Intraoperative punch biopsy of altered pancreatic tissue

Therefore, 13 (56.5%) Whipple operations and 10 (43.5%) extended left-sided distal
pancreatic resections with splenectomy and lymphadenectomy were performed. The
remaining 11 (32.3%) patients with complicated chronic pancreatitis, ductal hypertension,
pain syndrome, but no malignancy diagnosed during intraoperative biopsy, underwent
draining or resection surgery typical of complicated CP: 2 (18.2%) patients with severe
fibrous changes in the pancreatic head and significant pain syndrome underwent the
Whipple operation, 3 (27.3%) patients underwent draining surgery - longitudinal
pancreaticojejunostomy, 4 (36.4%) with ductal hypertension and pain syndrome - Frey's
operation with frontal resection of the pancreas, and 2 (18.2%) - central, our proposed
resections of the pancreas with preservation of the left anatomical segment (copyright
registration certificate Ne 120597 from 18.07.2023), to prevent the development of further
pancreatic insufficiency.

-

Figure — 11 Micrographs of the pancreas of patients in the experimental groups:
A) signs of metaplasia (1 - metaplasia) against the background of pronounced
inflammation (2 - inflammation) at a magnification of x200. Hematoxylin-eosin staining.
b) signs of pancreatic cancer. Magnification is x400. Hematoxylin-eosin staining
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CONCLUSIONS

The dissertation work contains a new approach to solving the scientific problem of
increasing the efficiency of diagnostics and surgical treatment of patients with complicated
forms of chronic pancreatitis with a high risk of developing pancreatic cancer, which
involves the use and implementation of the proposed improved algorithm for pre- and
intraoperative diagnostics and the selection of the most optimal and radical method of
surgical intervention.

12. A new experimental model of chronic pancreatitis with sequential modeling of
diabetes mellitus (DM) was developed and implemented in the study, which is aimed at
studying the problem and pathogenesis of the development of chronic pancreatitis in
combination with diabetes mellitus. It allowed establishing the cause-and-effect
relationships of changes inherent in the development of pancreatic cancer, thereby ensuring
early diagnosis of tissue malignancy and timely optimization of the treatment strategy for
complicated chronic pancreatitis. Analysis of the qualitative and quantitative composition
of peptide pools in the blood and pancreatic parenchyma in animals during modeling of
chronic pancreatitis and chronic pancreatitis combined with diabetes mellitus convincingly
demonstrated fundamental differences in the molecular weight and number of peptides. The
appearance of new peptide fractions in the range of 400 Da - 1300 Da in existing
pathological conditions, certain differences in their number indicate significant metabolic
disorders in chronic pancreatitis, activation of catabolic reactions and confirm the presence
of a connection between the histopathological features of the pancreas in the form of fibrosis
and manifestations of low pancreatic intraepithelial neoplasia in chronic pancreatitis and
high and moderate pancreatic intraepithelial neoplasia in chronic pancreatitis with diabetes
mellitus (a predictor of the development of pancreatic cancer) and changes in peptide pools
in the blood and tissue of animals.

13. The study of the content of trigger components of the proteolysis system and
cytokines in the blood serum, liver and pancreas of rats with chronic pancreatitis separately
and in combination with diabetes mellitus indicates a significant increase in the content of
interleukin-6, TNF o and matrix metalloproteinase-2, -9 in the blood serum, liver and
pancreas of animals, and the increase in the content of interleukin-6, TNF a, the level of
metalloproteinase-2 is more pronounced in chronic pancreatitis + diabetes mellitus; while
the increase in metalloproteinase-9 is more pronounced in chronic pancreatitis. The obtained
data indicated the presence of a pronounced inflammatory process and its systemic nature
in the studied pathologies, impaired barrier function of cell membranes, an increase in the
proportion of necrotic cells, and a significant and reliable increase in the content of
metalloproteinase-9 on day 44 in the group with chronic pancreatitis is a negative prognostic
marker for the threat of development of pancreatic cancer.

14. The study of the trigger components of the proteolysis system and cytokines in
the blood plasma and pancreas of patients with chronic pancreatitis indicated a significant
increase in the values of the vast majority of the studied parameters (content of Pg, PC, TM,
IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1, IL-1B, -4, -6, -8, TNF-a) at the level of systemic
circulation relative to a group of conditionally healthy individuals, and the absence of
significant changes in the content of both pro- and anti-inflammatory cytokines in the blood
plasma of patients with pancreatic cancer, with the exception of IL-1p, the levels of which
tended to increase. In patients with CP, the blood plasma showed the greatest increase in IL-



1B (by 95%) and IL-8 (by 80%), while in pancreatic tissue the changes in their levels were
the smallest with the maximum increase in the levels of anti-inflammatory I1L-4 (IL-4 — 2.9
times, the largest changes) and pro-inflammatory IL-6 (by 2.7 times) and TNF-a (by 2.5
times) (p< 0.05). In patients with pancreatic cancer, the levels of TNF-a (3.3 times), IL-1
(3.2 times) and IL-6 (2.9 times), IL-8 (2.7 times) significantly increased in pancreatic tissue
compared to a group of conditionally healthy individuals (p< 0.05).

15. The study of proteolytic activity in blood plasma showed an increase in all
studied proteolytic activities by more than 2 times in chronic pancreatitis (p<0.05) and more
than 3 times in pancreatic cancer (p<0.05) mainly due to the increased activity of matrix
metalloproteinases (non-trypsin-like enzymes). When studying pancreatic tissue, its total
proteolytic activity increased more than 2.5 times in chronic pancreatitis (p<0.05) compared
to control. In contrast, a study of oncologically altered pancreatic tissue samples
demonstrated a more than twofold decrease in total proteolytic activity against the
background of a decrease in serine protease activity (p<<0.05), which may be a diagnostic
criterion for a malignant process.

16. When determining the proteolytic activity of matrix metalloproteinases in the
blood and pancreas in chronic pancreatitis and pancreatic cancer, it was found that both
inflammatory processes and oncopathology were accompanied by remodeling of the
extracellular matrix due to changes in the composition of matrix metalloproteinases, which
was manifested by an increase in the number of active MMPs of different molecular weights,
which showed gelatinase and collagenolytic activity both in plasma and in the affected organ
in the pathologies studied. An increase in their content was noted in the pancreatic tissue of
patients with CP (MMP-1 by 3.2 times; MMP-8 by 2.7 times; MMP-9 and MMP-10 by 2.3
times; MMP-3 by 83%; MMP-2 by 66% and TIMP content by 2.6 times) and in PC (MMP-
9 by 3.3 times, MMP-10 by 3.1 times and MMP-8 and MMP-1 by 2.9 times, MMP-3 by 2.7
times) and MMP-2 by 2.3 times), which indicates an active role of these enzymes in the
remodeling of the extracellular matrix, which in the case of chronic pancreatitis contributes
to the development of pancreatic fibrosis, and in the presence of pancreatic cancer facilitates
invasion, angiogenesis and metastasis.

17. In the case of chronic pancreatitis and pancreatic cancer, proteolytic processes
have a number of features in the blood and pancreatic tissue of patients, which is
characterized by a higher level of trypsin-like serine proteases in blood plasma (in chronic
pancreatitis - by 29%, in pancreatic cancer - by 85%, p<0.05) and a lower level in pancreatic
tissue (in chronic pancreatitis - by 69%, in pancreatic cancer - by 89%, p<0.05) relative to
the values of the corresponding indicators in the group of conditionally healthy individuals.
In the blood plasma of patients with chronic pancreatitis, low-molecular components
prevailed, and in patients with pancreatic cancer, medium-molecular proteins, which are
characterized by pronounced regulatory functions and toxic effects, predominated.

18. Under conditions of chronic inflammation of the pancreas, a significant increase
in the values of the vast majority of the studied parameters is observed: the content of Pg,
PC, TM, IGF-1, MMP-1, -2, -3, -8, -10, TIMP-1, IL-1B, -4, -6, -8, TNF-a at the level of
systemic circulation. Considering that in chronic pancreatitis and pancreatic cancer, a
statistically significant increase in blood plasma levels of only protein C and
thrombomodulin has been proven (in chronic pancreatitis - almost 3 and 4 times (p<0.05),
respectively, and in pancreatic oncopathology - by 30-40% (p<0.05), other parameters, in



particular, the content of MMPs and ILs, may serve as a promising diagnostic criterion for
determining the transition of chronic inflammation in the pancreas to malignant
transformation. The content of MMP-2, -3, -9, -10 and TIMP-1, as well as all studied ILs
(except IL-4 and IL-6) in the pancreatic tissue of patients with pancreatic cancer, statistically
significantly exceeded the values of the corresponding indicators in patients with chronic
pancreatitis (p<0.05).

19. The developed mathematical model of early diagnosis of malignant pancreatic
pathology in the form of binary classification using probabilistic neural networks based on
the available group of real statistical data in the form of symptoms in the studied patients
made it possible to detect it with an accuracy of up to 96% in the worst cases. The classifier
determines the diagnosis without error if the number of false symptoms is no more than five
in each list of groups of signs with a lower and higher degree of influence on increasing the
likelihood of developing malignant pathology.

20. The use of a mathematical model provides a significant advantage in the early
diagnosis of malignant pancreatic pathology at the preclinical stage, at an early stage of the
disease, which makes it possible to optimize the choice of the volume of surgical
intervention in complicated forms of chronic pancreatitis in patients with a high risk of
developing pancreatic cancer in a timely manner; convincingly provides the main
advantages in the possibility of conducting early diagnostics of malignant pancreatic
pathology, selective verification of «patients we need» from the risk group (patients with a
dubious diagnosis); perform timely radical surgical interventions and, accordingly, improve
the quality and success of surgical treatment

21. The use of a comprehensive approach with the introduction of new and improved
methods of pre- and intraoperative diagnostics using the proposed laboratory methods, a
constructed mathematical model of diagnostics of malignant pathology of the pancreas,
intraoperative multiple biopsy of the pancreas made it possible to form an algorithm for
performing extended early radical surgical interventions on the pancreas in a group of
patients with a dubious diagnosis and in case of malignant pathology to perform it on time
in a larger resection volume.

11. As a result of the application of the proposed algorithm of pre- and intraoperative
diagnostics and the performance of extended early radical surgical interventions on the
pancreas in the main group of patients with a doubtful diagnosis, acinar metaplasia was
diagnosed in 6 (26.1%) patients, high-grade pancreatic intraepithelial neoplasia in 8
(34.7%), and in the remaining 9 (39.2%) patients, the presence of pancreatic cancer localized
in the head was intraoperatively confirmed in 5 (55.5%) and in the left anatomical segment
of the pancreas in 4 (44.5%), which was the basis for performing extended resection
interventions in the form of 13 (56.5%) Whipple operations and 10 (43.5%) extended left-
sided distal resections of the pancreas with splenectomy and lymphadenectomy.

PRACTICAL RECOMMENDATIONS

6. For the purpose of screening diagnostics of patients with complicated forms of
chronic pancreatitis with a high risk of developing pancreatic cancer, a developed algorithm
of pre- and intraoperative diagnostics, plasma and biopsy material should be used, which
involves quantitative assessment of the content of MMP-2, -3, -9, -10 and TIMP-1, as well



as all studied ILs (IL-1p, -4, -6, -8, and TNF-a), and qualitative morphological changes in
the pancreatic parenchyma.

7. For early prediction of the development of malignant pathology, it is
recommended to use the developed mathematical model of early diagnosis of malignant
pathology of the pancreas, which allows it to be diagnosed with an accuracy of up to 96%
in the worst cases. If the number of false symptoms does not exceed five in each list of
groups of signs (symptoms) with a lower and higher degree of influence on increasing the
likelihood of developing malignant pathology, then the classifier determines the diagnosis
almost without error. The results obtained provide early diagnosis at the preclinical stage
and at the early stage of the disease, which improves the efficiency of diagnosis and allows
for radical surgical interventions at the early stage of the disease and ensures an
improvement in the quality patients’ life.

8. The proposed methods of improved biopsies should be used intraoperatively:
«Intraoperative pancreatic biopsy technique» and «Intraoperative multiple biopsy technique
of the pancreas». Their results may be the reason for changing the surgical correction of
pancreatic pathology in the direction of increasing the resection volume, which will ensure
more radical and high-quality treatment with improved quality of life in the immediate and
long-term postoperative period.

9. For further scientific research on early diagnosis of pancreatic cancer, a new
experimental model of chronic pancreatitis should be used with sequential modeling of
experimental diabetes mellitus in the same animals, which is aimed at studying the problem
and pathogenesis of chronic pancreatitis in combination with diabetes mellitus and
pancreatic cancer. The results allow us to establish cause-and-effect relationships between
changes inherent in the development of pancreatic cancer, ensuring early diagnosis of tissue
malignancy and timely optimization of the treatment strategy for complicated chronic
pancreatitis.

5. In patients from the risk group, it is necessary to set earlier indications for surgical
intervention, and perform it in a larger resection volume, inherent in malignant pathology.

Keywords: chronic pancreatitis, pancreatic cancer, matrix metalloproteinases,
peptide pool, intraoperative diagnosis of pancreatic disease, early diagnosis and prognosis
of pancreatic cancer.

HEPEJIIK YMOBHHUX LIST OF CONVENTIONAL
CKOPOYEHb ABBREVIATIONS
KIII" — kiHIIEeBi MPOAYKTH TITiKAIi1 PF — pancreatic fistula
PII3 — pak mianuIyHKOBOT 3aJ103H CP — chronic pancreatitis
XII — xpoHiYHMIA TAHKPEATHUT IGF-1 — insulin-like growth factor 1
ECM — no3axmiTHHHHUI MaTPUKC MMPs — matrix metalloproteinases

Pg — plasminogen PAS — plasminogen activation system
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