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PesynbraTbl. AkTyansHoCTb. KneTky npoTokoB CcOCTasasioT 4o 30 % OT MaccChl MOAXENYA04YHOM Xenesabl
(IMK) yenoBeka, a yBenundyeHue Kom4ecTsa 6paH4eri MPOTOKOB OTHOCUTCS K OAHUM U3 NMEePBbIX COHOI0MMYECKNX
npu3HaKkoB XpPoHn4eckoro naHkpeatuta (XI1). Uenb nccnepgoBaHusi: onpeneneHue Mop@doaornyeckmx u M-
MYHOIMCTOXUMMNHYECKNX OCOBEHHOCTE NMPOTOKOBOV cucTeMbl 1)K 60s1bHbix XI1, KOTOPbIM Gbi/iv BbINOJIHEHbI Pe-
3EKLMOHHbIE Y APEHUPYoLLMe onepaLmn rno rnoBoay OCJI0XHEHWI XPOHUYECKOoro naHkpeatuta. Martepuansbi
u meroabl. [poBeaeHO NMMYHOMMCTOXUMUYECKOE MCCaenoBaHne onepaunoHHoro matepvana 40 60sbHbIX
C OCJIOXHEHHbIM XPOHUYECKUM MaHKpeaTuTOM C UCM0JIb30BaAHNEM Peakuui Ha o.-n30POopMy r1aaKOMbILLEY-
Horo aktuHa (o.-SMA), AecmuH, pubPOHEKTUH 1 kosinareH | Tuna. Pe3ynbratel. XapakTepHas Mopgosiornye-
ckasi kapTuHa pa3sutus Xl npeactasnset cobovi coyeTaHne prubpo3npoBaHus Cc AedopmMaLimeri MPoToOKOBOM
CUCTeMbI 3a CHET NepuayKTaabHOro pubposaa ¢ pacLumpeHnemM MexXA0/1bK0BbIX GrbPO3HbIX CENT, yTOILLEHUEM
WHTPAIoOBYSIPHLIX COEANHUTEIbHOTKAHHbIX TSKEW, a Takke CO 3HaYUNTEsIbHOW U3BUTOCTbIO U PaCLUMPEHNEM
MPOTOKOB C PETEHLMOHHBIMU KMCTaMu. 3HaYnTesbHas CTPYKTypHasi NepecTpovika npoTokoBow cuctems MK
y 60sbHbIX X1 Habmoaanack B 87,5 % cnydyaes, B 17,5 % crny4aeB kapTuHa AOMNOJIHSACH SBAEHUSIMU aLm-
HapHO-MPOTOKOBOW MeTarnaa3vy ¢ TpaHCPopMaunen aunHapHbIX KIE€TOK B POTOKOBbIE Y (POPMUPOBAHNEM
MEJIKNX AYKTY0MN0A00OHbIX CTPYKTYP, Tak Ha3biBaeMbix TyOYy IsiPHbIX KOMiekcoB. B 7,5 % ciyyaeB B rnaBHoM
rnaHkpeaTu4eckoM rpoToKe ONpPenesIs/INCL oYyarn atpodun nPOTOKOBOIro 3MNUTeEJIUS, KOTOpbIe YepenoBainch
C oyaramu nanuisisipPHON NHTPasnuTeanabHou runepnaasnm anuteavs (PaniN). PazaButunio naHkpeaTn4ecko-
ro ¢pubposa npu X criocobcTByeT HakorieHne o.-SMA* akTUBMPOBAaHHbIX MaHKPEeaTUYeCKUX 3BE344aThiX K/ie-
TOK, CUHTE3UPYIOLLMX M3OLITOK KOMIMOHEHTOB SKCTPALIEIII0/IIPHOIrO MaTpykca, B 4aCTHOCTY KoJsinareHa | Tuna.
CpenHsis naoLyanb koanareHa | Tvna i MHTEHCMBHOCTb €ro KCrpeccu Obisiv JOCTOBEPHO HUXE MPY CHUXEH-
Howvi akcnpeccumn o.-SMA (p < 0,05) n 4OCTOBEPHO BbILLE B CyHasix BbIPaXeHHOM akcripeccumn ¢GubpoHeKTH-
Ha (p < 0,05). BbiBOoAbI. VI3yyeHve CTPYKTYPHbIX U3MEHEHUI MPOTOKOBOM CUCTEMbI C UCMOIb30BaHUEM Me-
TOZ0B MMYHOIMICTOXUMUW SIBIISIETCS] OAHUM 13 CrIOCOBO0B YyyLLIEHWNS] paHHe AnarHOCTUKN OCI0XHEHu XT1.
KnioueBble cnoBa: xpoHuyeckuii naHKpeaTuT; npoTokoBas MeTannasusi; o-SMA, 1eCMuH, pUBPOHEKTUH;
kosnareH | Tuna

BeBepeHue

110€ KOJIMYECTBO BO3MOXKHBIX 9TUOJIOTMYCCKUX (l)aKTOpOB,

Xponuyeckuii mankpeatut (XIT) xapakrepusyercst psi-
JIOM CIelIM(PUIECKUX UBMEHEHUI B CTPYKTYpe U (DYHKLIMU
nomxkenynouHoi xenesbl (I12XK), B yucie KOTopbix aTpo-
¢bust GyHKUIMOHATLHOM TKaHU (yMeHblIeHue oobema [12K),
¢bubpo3 u gereHepalusi MTpoTokoB [ 1—3], cHUXeHre KOou-
yecTBa ocTpoBKOB JlanrepraHca [1]. Hecmotpst Ha GoJib-

OCHOBHbIE MaTO(hU3UOJOTHIECKUE MEXaHU3Mbl Pa3BUTHUS
XIT umeror MHoOro obuiero. Tak, mpu coXpaHEeHUU CeKpe-
TOPHOU IEATEIbHOCTU B YCIOBUSIX OOCTPYKIIMU MPOTOKOB
BO3HUKAET UX KOMIIEHCATOPHOE pacIIMpeHne, U MTaHKpe-
aTUYECKUI CeKpeT MHMWIBTPUPYET OKPYXKAIOIIyI TKaHb
¢ GopMUPOBAHUEM OTEKA XKeJe3bl, 32 KOTOPbIM CJIEIyeT
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WHTpanaHKpeaThuyeckasi aKTUBALUSI TUILEeBAaPUTEIbHBIX
¢depMeHTOB, B YaCTHOCTH TPUTICUHOTEHA, YTO MHUITUUPYET
MPOTEOJIUTUICCKNIT HEKPOOMO3 ITAaHKPEOLIUTOB [4].

B nanbHeiiieM 3TO MPUBOAUT K 0Opa3oBaHUIO Oes-
KOBBIX MPOOOK TMaHKpPeaTUIeCKUX TPOTOKOB BCIIEACTBUE
TTOBBIIIEHHOM ceKpelnu 6e1KoB 12K, KoTopble SIBIIOTCS
oJaraMu KaJbIMOUKAIMU W TPUBOAIT K 0Opa3oBaHMIO
KOHKPEMEHTOB B IpoTokoBoii cucteme 12K [5]. B pe3ynb-
TaTe mopaXkaeTcsl AMUTEINNI IPOTOKOB, KOTOPBI 00pa3yeT
CJIETIKM U 3aKYIOPMBAeT MPOTOKU, TEM CaMbIM BBI3bIBasI
BOCIAUTENbHbIE U3BMEHEHHUS U TTOTepIo (PYHKIIMOHUPYIO-
mieit mapeuxumel ITK Beaeactsue ¢pubdposa [4, 6, 7].

Knetku mpoTtokoB cocTaBistioT 10 30 % oT Macchl
TTK yemoBeka 1Mo cpaBHEHUIO ¢ 1—2 % SHIOKPUHHBIX
kierok [8]. OnHum u3 nepBbix MpusHakoB XI1 sBisieTcst
MMEHHO aHOpMaJbHOE yBEJIMUECHUE KOJIMYeCTBa OpaHuYei
MPOTOKOB, KOTOPOE BBISIBJISIETCSI HA PETPOTrPaIHOI XOIaH-
ruonaHkpearorpadgum [9]. Takke mokazaHo, YTO y ITamv-
eHToB ¢ XI1 B mpoToKax yBeIMUMBaeTCsI YMCIIO KIETOK, CO-
JepKallnuxX MHCYJIUH, a TAaKXKe KJIETOK, KOTOpbIe coepKaT
Ipyrye SHIOKPUHHBIE U 9K30KpUHHEIE MapKepsl [10]. [Tpu
MOJIEJTUPOBAHUY XPOHUYECKOTO, OCTPOTO U OCIOKHEHHO-
ro TTaHKpeaTuTa B OKCIIEPUMEHTE Ha KpbIcax ObLIO TOJTy-
YeHO TMOATBEPXKICHNE TOTO, YTO KJIETKU STMUTEIUATLHOTO
MPOMCXOXIEHUS yJaCTBYIOT B TIpOLIECCaxX PETYJISIINN IKC-
TpauesutospHoro Marpukca (DLM) T12K [11].

C ouoxumuueckoil Touku 3peHusi, DLIM cocrout us
YeThIpeX OCHOBHBIX KJIACCOB MaKpOMOJIEKYJ1 — KoJiare-
HOB, MPOTEOrMKAHOB, CTPYKTYPHBIX TJTUMKOMPOTEHMHOB
u ssactuHa [12, 13]. CTpyKTypHast IpOYHOCTb U (PYHKIIU-
OHaJIbHOE eIMHCTBO OeaKoB DLIM urparoT BaxkKHYI poJb
B MojyiepxaHuu opraHocrenuduyeckoit dpynkuum 12K
[12, 14]. 3HaUMTENBHBINI TPOTPECC B TOHUMAHUU Pa3BUTHUS
¢ubpo3sa rpu XI1 cBsI3aH ¢ naeHTU(UKALIEH TaHKpeaT-
yeckux 3Be3muatbix Kietok (I[13K), koTopble criocoOHbI
npoayuuposatb DM, B ToM unciie 1 u30bITOUHBIH [15].

Bnepseie mumumoconmepxkaiiye KIETKM ObLTA OOHapy-
xkeHnl B [12K gemoBeka, kpeic 1 Mbireil B 1982 romy. Xots
MMOTEeHIIAIbHAS POJIb 3TUX KJIETOK B (hUOpOreHese yKe TOor-
Ia o0CyKmajaach, IIPOIIUIO ellle § JIeT, ITI0Ka yYeHbIe CMOIIN
MX M30JIMPOBaTh M oxapakrepu3osath [16]. TI3K pacmoJio-
JKEHbI B MHTPAJIOOYISIPHOM U MHTpaallMHAPHOM MPOCTPaH-
cTBe uesoBeuyeckoi [12K 1 nMeroT xapakTepuCcTUK Muodu-
Op00JIACTOB: IKCIIPECCUSI OL.-U30(POPMBbI IJIAAKOMbBIILIEYUHOTO
aKTHWHa, CUHTe3 KojulareHa u ¢ubpoHekTtrHa [17]. Takxke
[13K sKcrnpeccupyroT MpoMeXXyTOUHbIe (hUIaMEHThI, KOTO-
pble CBOMCTBEHHBI MUOIIMTAM (HallpuMep, TECMUH).

M3BecTHBI TpU 0a30BBIX MEXaHU3Ma, MO0 KOTOPbIM MO-
ket mpoucxoautb aktuBanus [13K mpu XI1: mexaHuueckuit
cTpecc, TPOAYKIIMSI LIUTOKMHOB U u3MeHeHust DM [15].
ConeprkaHue XUPOBBIX KaIleJIb 00paTHO MPOIOPIIMOHATIBHO
akcrnpeccuu SMA u cuntesy SLM. Ilepexon ¢ naTeHTHOI
JIMIIAA0CoaepXKalieit hopMbl B MEOGHOPpOOIacTO00pa3HYIO
C BBICOKMMU MpoJii(epaTUBHBIMUA CBOMCTBAMU CBSI3bIBAIOT
¢ TIoTepeii Kareib peTHHOJIA, Pa3BUTUEM dHIOIUIa3MaTuyie-
CKOIO peTUKyJIyMa U YBeIMYeHHeM CuHTe3a 0enkoB DLIM.
B orminuue ot nateHTHOI (hOPMBI aKTUBHASI, MM CUHTE3M -
pyoliasi, XapakTepu3yeTcsl CMHTE30M OOJbIIMX 00BEMOB
KoJIJlareHa nepBoro tuna u pudbpoHektuHa [12, 18].

3aakruaiueit [13K cinenyer ux npoaudepanusi u Mur-
pauusi. B kierouHoit Kyibrype aktuBupoBaHHble 13K
OBICTPO TPONIUDEPUPYIOT U MUTPUPYIOT O] YIIPaBJIECHU-
€M XEMOTaKCHca B CTOPOHY ITOBpeXIeHHOU TKaHu [19].
Kpome 3Toro, B 1010THEHUE K aKTUBHOI MUTPALIMY B T1O-
BPEXJIEHHBIN CEKTOP UX OTCYTCTBUE B HOPMAJIbHOIM TKaHU
KoHTposmpyeTcst amonto3oM. [Ipu akruBaumu 13K mpo-
UCXOIUT Psii MOP(DOJOTUYECKNUX M3MEHEHUI, BKIIOUYast
U3MEHEeHUSI 010 Muo(puOpob1acTornogooHoro GeHoTuIa,
KOTOPbIA CHHTE3UPYET U CEKPETUPYET OOJIbIIOE KOJINYECT-
Bo KoJiareHa I Tumna u ¢pubponektuna [20]. CaBur B camo-
peryasiiuuu 13K npuBoauT K M30bITOYHOMY HAKOILICHUIO
OUM u/unu CHUXEHHOM CKOPOCTH €T0 pa3pylleHUsI, BO-
BJICYEHUIO 3I0POBBIX (QDYHKLIMOHAIbHO-3HAYUMBIX CTPYK-
typ 12K B npoiiecc pudbposuposanus [15, 21].

Takum 00pa3oM, BEPOSITHOCTb Pa3BUTHUS KJIMHUYC-
CKM 3HAYMMOI 3HJ0- M 3K30KPUHHOUN HEIOCTaTOYHOCTU
[12K mocTreneHHO yBEeJIMUMBAETCSI ¢ TEYEHHWEM BPEMEHU
U 3aBUCUT OT paspyuieHus mapeHxuMbl [12K. TpoueHT
KJIMHUYECKUX TIPOSIBJIEHUI BapbUpPYyeT B 3aBUCUMOCTHU OT
STUOJIOTUM, HaIW4us KaablMdUKaToB B nportokax [12K
U JUTUTEIbHOCTU 3a00JIeBaHUsI, TaKXe BJIUSIET Ha HEro
IIpoJoJDKaloIIeecs IMoTpedIeHre anKorost [22, 23] 1 KOH-
CTUTYLIMOHHO OOYCJIOBJIEHHAs! TKaHEeBasi PpE3UCTEHTHOCTb,
KOTOpasi BCTpEYaeTcsl y JUILl C OKUPEHUEM U THUTIePJIUITU -
nemueit [24]. Oxupmaemasi HPOIOKUTEIbHOCTb KM3HU
COKpalllaeTcsl, CMEPTh HACTYMAeT B OCHOBHOM M3-3a TO-
CJIeICTBUIA 3JI0YNOTPEeOJEHUS] ATKOrojleM U HUKOTMHOM
(cepaedyHO-cOoCynucThie 3a00jieBaHMsI, 3710KAYeCTBEHHbIE
OIyXOJIM U T.J1.), U TOJIbKO B PEIKMX CIIydyasix — OT MaHKpe-
aTuTa Wwin quabeTa (B OCHOBHOM OT TUIOTIMKEeMUM) [22].

Ilensto nccnenoBanusi 6bLIO onpeaeseHrue Mopdoaoru-
yeckKux U uMMyHoructoxummyeckux (MI'X) ocobeHHOCTEi
npoTokoBoit cuctemsl 12K 6onbHbIX X1, KOTOpHIM OBLIM
BBITIOJIHEHBI PE3EKIIMOHHBIE U IPEHUPYIOLIME OTepaliuu 1o
TIOBOY OCJIOXKHEHWI XPOHUUECKOTO TTaHKPEeaTUTa.

MaTtepuaAbl U MeTOAbI

KoMruiekcHoe maTorucTosiornieckoe 1 MMMYHOTMCTO-
XMUMUYECKOe MCCIIeIOBaHNE OBLTO BBITTOJIHEHO B JJAOOpaTO-
pPUM MATOTUCTOJIOTUIECKONM W MMMYHOTUCTOXMMUYECKOM
JMMAarHOCTUKW YHUBEPCUTETCKOM KIIMHUKHU 3aITOpPOKCKOTO
TOCY/IapCTBEHHOTO MEIUIIMHCKOTO YHUBEpPCUTETa Ha I10-
cieoriepallmoHHOM Matepuaiie 40 MalMeHToOB B BO3pacTe
ot 28 no 74 net, crpanatoiux XI1, Koropbie ObUIM OMepU-
pPOBaHbI B KIMHUKe Kadeapbl XUPypruu U MaJlOMHBa3MB-
HbIX TexHosioruii I'Y «3amopokckasi MeIuIIMHCKas aKa-
NeMUsl TOCJIEAUILIOMHOIO 00pa3oBaHUsT MUHHCTEpCTBa
3MpaBOOXpaHEHUST YKPaUHbBI».

17151 BBITTOJTHEHUS TUCTOIOTMYECKUX UCCIeOBaHU T OMO-
nratel [TK dukcuposamu B 10,0% pacTBope HEMTpaIbHOTO
(opMannHa, 00e3BOXXUBAIM B CIIMPTaX BOCXOASIIECI KOH-
LIEHTpalWU 1 3aJIUBaJU B TapacyH. [McTomornueckue cpesbl
TOJIIIMHON 3—5 MKM OKpalluBaJv reMaTOKCUJIMHOM U 30-
3MHOM TI0 MeTojvKe BaH [M30Ha 1 Majutopn — TpUXPOM.

MMMyHOTUCTOXMMUYECKOE MCCIIeNOBaHUE TTPOBOAMIN
10 CTaHAAPTHOM METOAMKEe [25] ¢ MCMHOIb30BaHMEM MOHO-
KJIOHAJIbHBIX MBIIIUHBIX aHTUTEN Alpha Smooth Muscle Actin
(Clone 1A4) mpoTuB o.-1u30(hOpMbI ITaAKOMBIIIEYHOTO aKTHUHA

238

[ACTPOEHTEPOAOTIS, p-ISSN 2308-2097, e-ISSN 2518-7880

Tom 51, N2 4, 2017



MaroAoris nialWAYyHKOBOI 3aA03M / Pancreatic Pathology

(a-SMA) u Desmin (Clone D33) npotus necmunHa (DAKO,
CIIIA), MoHOKJIOHANBHBIX Kposnnubnx aHTUTen Collagen [
(Clone RAH C11) nportus kosnarena I Tumna («MMtek», PD)
U TIOJIMKJIOHATTbHBIX KPOJIMYbUX aHTUTEN Fibronectin MpoTUB
¢ubponektuHa (DAKO, CILA). [Ins aToro nocie nenapa-
uHaIMKM, BBICOKOTEMIIEPATYPHO JIEMacKUPOBKM aHTH-
reHoB B Tpuc-OJITA Oydepe ¢ pH = 9 u GrokupoBaHuem
aKTUBHOCTHU SHIOTEHHOM TMepokcuaasbl B 3% pacTBope Tie-
pPEKMCH BOIOPOJAA MPOBOAWINM MHKYOAIIUIO C MEPBUIHBIMU
aHTUTENIaMU COTJIACHO PEKOMEHIAIMSIM (DUPMBI-TIPOU3BO-
JIUTENIS, C OCJIEAYIOLICH BU3yAIM3ALIMEN ITPOILYKTa UMMYHO-
TMCTOXUMUYECKOM peakliiy ¢ TOMOIIBIO CUCTEMBI AETEKIIUU
EnVision FLEX ¢ mnamuHo6ensuanHom (DAKO, CIIA).
OlIeHKY pe3y/IbTaTOB UMMYHOTMCTOXMMUYECKON peak-
1y ¢ (GoToIOKYMEHTAlLIMe TTPOBOIUIN C MCTOIb30BaHM-
eM MuKpockorna Axioplan 2 (Carl Zeiss, [epmanust) u unc-
poBoii dortokamepbl C5060WZ (Olympus, Anonust). st
hoToMOpHOMETPUYHOTO MCCIIETOBAHUS B KaXKIOM CIIydae
dotorpaduponanu 10 mosneii 3penns. s yauduKammm mo-
JIYYEHHBIX TaHHBIX (POTOCHEMKY TTPOBOIWIN B CTaHIAPTH-
30BaHHBIX YCJIIOBMSIX: yBeIMUeHHe MUKpockorma x 200, mBeT
(tremmneparypa) ocBereHust 3200 K, mapameTpsl hoToKamMephbl
F3.2 (mnadparma), 1/400 (Bbimepxka), ISO 100 (cBeTouyB-
CTBUTEJILHOCTD), PYYHOIT OalaHC OeJI0ro «B OTHO KacaHue».
KonuuecTBeHHOE ompeneaeHUe ypOBHENH WHTEHCHUB-
HOCTU U OTHOCHUTEJIbHOM IJIOLLAAU SKCIIPECCUU MCCIIENLY-
eMbIX CTPOMAaJIbHBIX MapKepoB MPOBOJAUIN C TOMOIIbIO
MEIUIIMHCKOM TporpaMMbl Jisi 00paboTKM 1M POBBIX
n3obpaxenuii Imagel v.1.48 ¢ umcrnonab3oBaHMEM BCTPO-
eHHoro tuiaruHa Colour Deconvolution n cxeMmbl aHaJIM3a
okpacku H DAB (remarokcunuH + DAB) nns ornpenene-
HUS TIOIIAAN, KOTOPYIO 3aHUMAlOT UMMYHOIIO3UTUBHBIE
CTPYKTYPbl B HMMYHOTMCTOXMMHWYECKUX Tperaparax,
W ONTUYECKON (IEeHCUTOMETPUYECKO) WHTEHCUBHOCTH
WMMYHOOKpAIIIMBaHUsI TIO 3alaTeHTOBAaHHOW METOINKE
[26]. dusg MophOMETpUYECKOTO BBIYMCICHUS KOJIMYECT-
BEHHOTO COepKaHNsI UCKOMBIX KOMITOHEHTOB MCITOJIb30-
BaJIi aBTOMaTUYECKU MOCTPOCHHYIO TMCTOrpaMMy 8-0UT-
HOI'O MOJIyTOHAJbHOIO M300paxkeHus OT(UIBTPOBAHHOTO
DAB-kaHaja ¢ mporpaMMHBIM BBIYMCIEHEM ONTUYECKOMU
rutotHocty (Mean) 1 ctaHaapTHOTO OTKJIOHeHUs (StdDev).
15 mocaenyioiero Mop(oMeTpuueckoro U3MepeHus oT-
HOCUTEJIbHOM TUIONIAAM B MOJYTOHAIBHOM U300paKeHUU
JOTTOJTHUTEILHO YCTaHABIMBAJIM CTAaHAAPTHBIN TTOPOT YyB-
crBuTeNibHOCTH (MHCTpYMeHT Threshold) — Default nns
BbIUMCIIEHUST 9KcTipeccun a.-SMA u kosnareHa I, u Reniy
Entropy — nnst BBIUMCICHUS SKCIIPECCUU IeCMUHA U (K-
OpoHeKkTHHA. BcliencTBre 3Toi TpoLeayphl IPOUCXOIMIa
cerMeHTanus MdpoBoro M300paxkeHus, KoTopas Mpemy-
CMaTpuBaeT pasfelieHre BCeX TUKCeJIel M300paskeHUst
Ha JBa TWIa — 4YepHble U Oesble. 3aTeM MPOBOIWIN BbI-
YUCJIeHUe TIPOLIEHTHOTO COOTHOIIEHUST YuCiIa MHUKCeei
1M (pPOBOro U300paxkeHuss UMMYHOIIO3UTUBHOM peaKkinu
(4epHBIX) K 00IIIeMy YMCITy TTMKCeIel B U300pakKeHUU.

Pe3yAbTaTbl 1 O6CYXAEHUE

OnHoil U3 BaxKHBIX OCOOEHHOCTEN, CBSI3aHHBIX C XO-
noM XII, siBisieTcs: ouepeaIHOCTh Pa3BUTUSI XapaKTePHBIX
MUKPOCTPYKTYpHbIX udMeHeHuit I12K. Tak, mo Mmepe npo-

rpeccupoBaHust (pudpo3a oObeMHast JOJMST IK30KPUHHON
TKaHU yMeHblaeTcsi, popMupoBaHue HUOPO3HON TKaHU
HAuUMHAETCS OT MPOTOKOB, C TIOCJICAYIOIINM TTPUBJICUEHU -
€M TepUIo0YJISIPHOTO TIPOCTPAHCTBA U MMPOHUKHOBEHUEM
BHYTpb J0JieK [3].

[Tpy MaTorucTONIOTMYECKOM MCCIeI0OBAHUM TIPETIapaToB
co crienmdrIecKoit OKpacKoii KoyutareHa (1o BaH [130Hy 1
Mainopu — Tpuxpom) pUOpPOTHUECKME U3MEHEHUS Y BCEX
HccIeqoBaHHbBIX 00nbHBIX XI1 XapakTepr3oBaauch couyera-
HHEM BBIpaXKeHHOTO MePIIO0YIsIpHOro (hrdpo3a, KOTOPhIN
OXBaThIBaJ BCE JOJbKHU, PACIIPOCTPAHEHHOTO MHTPAIO0y-
JsipHoro ¢ubposa (puc. 1A), a Takke BBIPAXKEHHOIO IIe-
pUoyKTaJIbHOrO (Gudpo3a BO3je OOJBIIMX YETKOOOPA3HBIX
CYXXEHHBIX U KMCTO3HO-PACHIMPEHHBIX TPOTOKOB.

Takxe OBLIO OTMEUYEHO BbIPAKEHHOE paclIMpeHue
MEXIOJIbKOBBIX (PMOPO3HBIX CENT, 3aMETHOE YTOJIIIEHUE
UHTPAJIOOYJISIPHBIX COCIMHUTEIbHOTKAHHBIX TSKE, Ha-
MpaBJeHHbIX BIIYOb NOJEK, W COENMHUTETbHOTKAHHBIX
TSDKE#, KOTOpPbIE OKPYKaJIU OTAC/IbHBIC allMHYChI, a TAKXKe
3HAYUTEIbHAsI U3BUTOCTh U PaCIIMpPEHUE MPOTOKOB C pe-
TEHIIMOHHBIMU KucTaMu (puc. 1B).

B OGompmmHCTBE ciygaeB medopManus IPOTOKO-
BOI CHUCTeMbI OTHOCHMJIACh K YHMCITy Hauboliee 3aMEeTHBIX
CTPYKTYpHBIX M3MeHeHuil. Tak, B 87,5 % ciaydaeB BO3-
Jie HepaBHOMEPHO CYXKEHHBIX U KUCTO3HO-M3MEHEHHBIX
MEXIOJILKOBBIX TTPOTOKOB OIPENENsICS BbIPAXKEHHBIM
KOHIIEHTPUYECKUI (HUOPO3, B OTBEPCTUSIX MPOTOKOB Ha-
Ooach OeKOBbIE TTPOOKK M KOHKpeMeHTHI. B 7,5 %
cyyaeB B IMTABHOM TMaHKpeaTHyeckKoM MPOTOKe Orpene-
JISLTMCh oYyaru arpouu MpOTOKOBOTO SMUTEIUS, KOTOPhIe
yepenoBaliCh C o4araMu TManuuIIpHONM MHTPa3NUTEs -
aJbHOW TUMEpPIUIa3uM SIIMTENUs, TaK Ha3blBaeMOU TaH-
KpeaTu4ecKoi MHTpasnuTeauaibHoi Heortazun PanIN.

Cpenu allHYCOB OIpenessuINCh OCTPOBKU JlaHTepraH-
ca, Kak MHTaKTHBIE (puc. 2A), TaK U TJIOTHO OKPYKEHHbBIE
(ubposHoii TKaHkIo (puc. 2B). JlaHHbIEe TOCIETHUX UCCTIe-
JIOBaHWI YKa3bIBAIOT Ha TO, YTO MMAHKPEaTUUECKUE OCTPOB-
KU HaYMHAIOT pa3pyIiaThCsl TOJbKO Ha TOCASIHMUX dTarax
¢Gubpo3MpoBaHMSs ITOIKETYIOUHOM XKene3nl [27]. B Hameit
paboTe BOBJIeUYeHHME OCTPOBKOB JlaHrepraHca B IIpoliecc
¢ubpo3rpoBaHUsl HAOMIOAANIOCH JIMIIb B CIydasx, Korma
OKpYXKaroline alMHyCchl ObUIM TMPAKTUYECKU MOJTHOCTHIO
3aMelleHbl COeAMHUTENBHOM TKaHbIO.

VBenuuyeHue 4yuciaa OpaHueil MPOTOKOB Ipu Mopdo-
JIOTUYECKOM MCCJIe[IOBAHUM OMpPeNessyioch B BUIE pocTa
MPOTOKOB MO JBYM OCHOBHBIM THIIaM, KOTOpbIE Xapak-
TEepHBI i1 GUOPO3UPOBAHUS IPYTUX MAPEHXMMATO3HbBIX
OpPraHoB: MPOJIOJIKEHHOT0, ¢ (HOPMUPOBAHUEM OOJIBLIOTO
KOJIMYECTBA NapaieJIbHbIX OpaH4Yeil MEJIKOTO U CPEeTHEeTo
nuameTpa (puc. 3A), ¥ OTPOCTYATOTO, KOTOPBI OTINYAET-
cs1 nechopmalieit CTeHKM M paclliMpeHueM ydacTKa Ipo-
TOKa, ¢ (JOpMUPOBAHUEM MHOTOUYMCIEHHBIX OTBETBICHUI
Menkoro nuametpa (puc. 3b).

IMapenxuma II2K, Takum o6pa3oM, IIpemcTaBIIsI-
JIa co0oii HeOomblIMe aTpO(PUUHBIC AIlMHYChI, OKpPY-
XKEHHBbIe IUIOTHBIMUA (UOPO3HBIMU My(dTaMH, C YBEIU-
YeHHBIM KOJWYECTBOM 3USIONIUX TMPOTOKOB PAa3HOTO
nuamerpa. Takxke B 17,5 % ciyyaeB HaGMOAaINCh SIB-
JIEHUsI allMHapHO-IIPOTOKOBOM MeTaruia3zuu (puc. 3B).
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A b

PucyHnok 1 — MK ¢ npusaHakamu ¢pubpo3uposaHuns. Okpacka no Mannopu — Tpuxpom, yB. x 400. A — nepusio-

OynapHbiii pubPO3, THKU COeAUHUTETIbLHON TKaHU NMPOHUKAIOT BHYTPb Aosek MK, Hapylas xapakrepHoe auu-

HapHoe cTpoeHne; b — MHTPasnobynsapHbIe THXN COEAUHNTESIbHONM TKaHU HarnpasJ/ieHsbl Brily6b [0/1eK, NIOTHO
OXBaTbIBalOT PaCLUUPEHHbIE MPOTOKU

A b

PucyHok 2 — DK ¢ npusHakamun ¢pnb6po3mpoBaHns. A — UHTPanoOynspHbIi pubpo3, HapyLeHne aunHap-

HOro CTPOeHUsi, HO C MHTaKTHbIMU OCTpoBkamu JlaHrepraHca. Okpacka no Mannopun — Tpuxpom, yB. x 200;

B — Ha mecTe paspyLeHHOV AO0JIbkN COeAUHUTEesIbHass TKaHb MPOHUKAET BHYTPb OCTPOBKOB. Okpacka no
Mannopu — Tpuxpom, yB. x 400

A b B

PucyHok 3 — XK ¢ npuaHakamu pubpo3mupoBaHus. A — yBesin4eHne Macchbl MPOTOKOB 3a CYET NMPOAJOJIKEeHHOro

Tuna pocta. UrX-peakuuns c aHtutenamm Kk puOPOHeKTUHYy, yB. x 200; b — yBennyeHne maccbl NPOTOKOB 3a

cyeT oTpocTyaroro Tuna pocrta. UrX-peakuyus ¢ aHtutenamm Kk pubpoHeKTuHy, yB. x 200; B — TyOynspHbiii
komnnekc. Okpacka reMaTtoKCUJIMHOM U 303UHOM, YB. x 400
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B ouarax Tak Ha3bIBaeMOIl allMHAPHO-IPOTOKOBOI Me-
Taria3uy ompenesisuiach TpaHcopmalus HEKOTOPBIX
allMHApHBIX KJIETOK B MPOTOKOBbBIE KJETKU C (pOpMUPO-
BaHUEM MEJIKUX IYKTYJIOMOMOOHBIX CTPYKTYp, TaK Ha3bl-
BaeMbIX TYOYJISIDHBIX KOMILJIEKCOB, KOTOPBIE, COTJIACHO
JIUTEPaTYpHBIM JaHHBIM, TPEACTABISAIOT COOOM Tep-
BUYHBIA OodYar pereHepaluy aluHapHoul TKaHu [3, 27].

B 30Hax ¢ubpo3a onpeneasiiich HEMHOTOUNCICHHBIE
04YaroBble MMMYHOKJIETOUHbIE MHMUIBTPATHI, OoJiee Xxa-
pakTepHbIE TSI OCTpOit (has3wl 3aboneBanus. B 45 % ciy-
YyaeB B MCCJIEIOBAHHBIX ITpernapaTax OTMe4aJloch HaInyue
neprHeBpaabHOro (pudposa (puc. 4), KOTOPbIA MOTEHIIU-
aJIbHO ycyryoJisieT 0os1eByto peakimio rpu XI1.

IMpoBeneHHble WMMYHOTUCTOXMMMUYECKUE U  MOp-
domeTpuyecKkre MCCIeIoBaHUs MoKa3ajau, 4TO B 30HaX
BbIpaxkeHHOTO hurbposa npu XI1 skcrpeccupyeTcst psif
KJIETOYHBIX M (QUOPWILIAPHBIX MapKepoB. Pe3ynbrarhl
MpeaCcTaBiIeHbI B Ta0I. 1.

B uactHOCcTM, B 30Hax ¢Gubpo3a ompenenseT-
csi OOJIBIIIOE KOJUYECTBO aKTUBUPOBAHHBIX o-SMA™-
MaHKpeaTUUeCKnX 3Be3M4aThiX KIeToK. [laTTepH aKcmpec-
CUM JaHHOTO MapKepa XapaKTepu3yeTcsl BbIPpaXKeHHBIM
o-SMA-MMMYHOMO3UTUBHBIM OKpalimBaHueM Kak [13K
U UX OTPOCTKOB, TaK U, YaCTUYHO, GUOPUIIISIPHOTO KOM-
noHeHTa (puc. 5).

[MepBuuHast ctaTucTuyeckasi o00paboTKa JaHHBIX MOp-
domMeTpur TMO3BOJMIA OOHAPYXUThb HaJIUUKUE TIPSIMOiA
CBSI3U MEXy 3Kcrpeccueil a-SMA M Tuiomanapo Kosuia-
reHa | Tumna, omHakKo qaHHas CBS3b HE Oblja JOCTOBEPHOI
(r = +0,321; p > 0,05). C uenbto nocuenyoueint 00beK-
TUBU3ALIMM CTAaTUCTUYECKUX WCCIeIOBaHUIT HaMM Oblia

BbIIeJIeHA TpyMIa clyyaeB, XapaKTepU3YIOIIUXCsl HU3KOM
akcrpeccueit a-SMA (n =9). [lanbHeiiliee vucciieioBaHue
C UCIOJb30BaHUEM METOJOB MEIUIIMHCKOW CTaTUCTUKU
oKasajio, YTO CpeHsIsI IUIoNIaab KojulareHa | tumna u uH-
TEHCUBHOCTb €TI0 3KCMPEeCCUM B IaHHOM TpyIine Obljia J10-
CTOBEPHO HIXE, YeM B ocTayibHbIX OuonTtarax (p < 0,05).

B otnuune ot HeaktuBHBIX [13K, nokanmn3oBaHHBIX
BOKpyT gojek [12K 1 Bo BHEIIHEM CJIoe CTEHKHU TJIIaBHOTO
TMMaHKpPEaTUIeCKOTO TPOTOKA, aKTUBUPOBaHHBIE a-SMA-
nosutuBHbIe [13K mMrpamT KI04eByi0 posib B pa3BUTUM
¢uodpo3za I1K mpu XII [1, 3], cekpeTupys, mIoMrUMO KOJIjIa-
reHa, OOJIBIIOE KOJIMYECTBO APYTMX KOMIOHEHTOB D1IM,
cpear KOTOPBIX BaxKHYIO pOJb UIpaloT (GUOPOHEKTUH
(IIpoTerH BHEKJIETOYHOTO MaTpuKca) U JeCMUH (IIPOTeUH
MPOMEXKYTOUHBIX (PHJIAMEHTOB).

B Hamem ucciaenmoBaHMM OTMevalach BU3yalud3alvs
(bubpoHeKTHHA B COeAMHUTENbHON TKAHU, HE 3aTparuBa-
ollasi allMHYChI, OCTPOBKU U SIMMUTEIUI KPYITHBIX TTPOTO-
KOB (puc. 6).

B mpoTHBOMOMOXHOCTE 3TOMY JECMHMH OIpEneIsii-
csl KaK B COCIMHUTEIbHON TKaHU, TJIe XapaKTepu30BaJiCs
MEHbIIIEll MHTEHCUBHOCTBbIO MMMYHOOKpAIIMBAHUS, TaK
Y B allMHApHOW TKAaHW W TKaHW 3MUTeus mpoTokoB 12K
(puc. 7). IlatTepH ero akcrpeccuu B 30Hax ¢puOpo3a mpu
XIT 6L CXOTHBIM C TAKOBBIM 15T o.-SMA, omHako B 27,5 %
CJTyyaeB MHTEHCUBHOCTDH OKPAIIMBAHUS OblTa HIKE TTOPO-
ra Ut orpeaesieHus MOpGhoMeTpUIeCKUMH METOTaMM.

DuOPOHEKTHH, KOTOPHIN CUHTE3UPYETCS MPAKTUUECKU
BCEMM BUIAMU KJIeTOK 1 nmpucytcTByeT B [12K B HepacTBo-
pumoii hopMme B Buae (PpUOPMIIIPHONM CETH Ha KJIETOYU-
HOI MOBEPXHOCTUM M BO BHEKJIETOYHOM Marpukce [13],

Ta6bnuuya 1 — Pe3ynbTartsl poTOoLNPpPOBOI i MOPPHOMETPUU UMMYHOrUCTOXUMUYECKUX npenapaTos, M + ¢

a-SMA Desmin Fibronectin Collagen
S,..% Mean S,...% Mean S,..% Mean S,...% Mean
M 17,71 44,93 1,09 4,40 12,31 34,20 26,47 89,90
c 1,65 4,66 0,08 0,63 1,53 4,48 3,01 5,20

A

PucyHok 4 — lNepuHeBpanbHbIvi puOpPo3 nogxeny[04HON xese3bl NPy XPOHNYeCKOM naHkpeaTuTe. A — okpac-
ka no Mannopun — Tpuxpom, yB. x 200; B — MMMyHOrucroxumun4yeckas peakuymss ¢ aHturenamu Rb a-Hu
Fibronectin, cuctema Busyanunsaunun DAKO EnVision FLEX. ¥B. x 200
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A b

PucyHok 5 — BeipaxxeHHoe o-SMA-ummyHono3utTusHoe okpaiwunsauue MN3K u nx otpocTkos, a Takxe pubpun-

JISPHOrO0 KOMIMOHEeHTa B 30He BbIPa)XXe€HHOro ¢ubpo3upoBaHus MK. A — okpacka no Mannopu — TPUXpPom,

yB. x 200; B — uMmMyHOrucroxumun4deckasl peakyus ¢ anturenamv Mo a-Hu Smooth Muscle Actin Alpha, cucte-
ma Busyasm3saymn DAKO EnVision FLEX. YB. x 200

PucyHok 6 — Skcnpeccusi pubpoHeKTUHa B COeANHUTEJIbHON TKaHU, OKpykaiowiei aunHycs! IXK.
UmmyHorncroxummnyeckas peakyms, cuctema susyannsaymn DAKO EnVision FLEX. Y¥B. x 200

A b

PucyHok 7 — Qkcnpeccusi aecMmuHa B cCoeanHnNTes1bHou (A) n aunHapHou tkaHu K (B).
UmmyHorncroxummnyeckas peakymsi, cuctema susyannsauymn DAKO EnVision FLEX. YB. x 200
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CBSI3BIBAETCSl C arperupyrolivMMucs MPOKOJIareHOBBIMU
GubprUTaMu 1 MEHSIET KMHETUKY 00pa3oBaHust (hUOPUILIT
B TIepULIEJUTIONSIpHOM MaTpukce. Hamu Oblia BblaesieHa
rpymIia cjayJyaeB, XapaKTepU3YIOIINXCSl BHICOKO 3KCIpec-
cueitl pudbpoHekTUHA (n = 9). [lanbHelillee uccieioBaHue
C WCIMOJb30BAaHUEM METOIOB MEIUIIMHCKON CTaTUCTUKU
10oKa3ajio, YTO CpeaHsIs TUIoLaAb KojutareHa | tumna u uH-
TEHCUBHOCTb €T0 SKCIIPECCUU B JAHHOU Ipyrine ObLIN J10-
CTOBEPHO BHIIIIE, YeM B OCTaJIbHBIX OnonTarax (p < 0,05).

Takum o6pazom, ipu UI'X-uccaegoBaHuu MaTepuaia
060bpHBIX XI1 ycTaHOBIEHO, YTO B 30HAX MaHKpeaTU4eCKO-
ro ¢ubposa cocperoToueHO OOJIbIIOe KOJIUYECTBO aKTH-
BupoBaHHbIX [13K, akcripeccupyronmx o-SMA 1 1eCMUH.
Taxcke B 3TUX 30HaX OOHAPY>KEHO 3HAYMTEIbHOE HAKOTILIEe-
Hue (UOPOHEKTUHA, KOTOPHIA B U30BITKE CUHTE3UPYETCS
aktuBupoBaHHbiMU T13K. TMatrepn MI'X okpammBaHus
koyutareHa | TMma B 30HaX TSDKEJIOro MaHKpPeaTUYeCKOTo
Gubpo3a xapakKTepu3yeTcsl ¢1aboii 1 YMepeHHON MHTEeH-
CUBHOCTBIO C YMEPEHHBIM YPOBHEM €T0 9KCIIPECCUU.

ITpoBeneHHbIE MMMYHOTUCTOXUMUYECKUE MCCIIEI0-
BaHUS TOKa3aIv, 4YTO HAJIUMYUE 3HAYUTEJIBHOTO 4Yucia
a-SMA-nionoxurenshbix 13K, a Takxke 3HaUMTENbHOE
KOM4ecTBO (hMOPOHEKTHHA CBUIETEILCTBYIOT 00 aKTUB-
HocTu (pubpo3Horo mporecca. [loayyeHHbIe TaHHBIE MOP-
donornueckux nsmeHeHuii rkanu 12K npu nccaenoBanumu
OIepallMOHHOTO Matepuasa y OOJbHbBIX C OCJTOXHEHUSIMU
XIT cornacytorcs ¢ mocjaeIHUMU TaHHBIMU, TTOTYYEHHBIMU
Mpu U3y4yeHUU npoueccoB pudpo3upoBanus B [12K u npy-
rUX MapeHXMMaTo3HbIX opraHax [11, 17, 20]. BeisiBneHHast
NepuHeBpaibHast MHQUIBTPALUS U epUHEBPaIbHBII (u-
0po3 B mapenxume [12K emre pa3 moarBep>XaatoT TaHHBbIE
O CJIOXXHOM MeXaHu3Me O00JIEBOro CHHApOMA y JaHHOM
TpyNIibl OOJTBHBIX, KOTOPBI HE MOXET OBbITh OOBSICHEH
TOJIBKO LIEHTPAJIbHOU MPOTOKOBOM MaHKpeaTU4eCKOn TH-
MEPTEH3UEC.

IIpouecc akruBanum 13K cBsI3aH cO CTpYyKTypHBIMU
HapylHIeHUSIMU TIPOTOKOBOW CHUCTEMBI U pa3pylieHUeM
anuHycoB [3, 27], 4TO COINTacOBBIBACTCSA C JAaHHBIMU Ha-
1LIET0 MCCE0BaHUS, B KOTOPOM BbIpaXkeHHasl KapTWHa
BOBJICUEHMSI IIPOTOKOBOM CHCTEMBI B mpoluecc Gpudposu-
poBaHus HaGmoxanack B 87,5 % ciyyaeB. Kpome Toro,
oyarv IMaHKpPeaTM4eCcKOi MHTPas’NUTEIMaIbHONM HEoIlIa-
3um PanIN y 6oabHbIX ¢ XI1 elite pa3 nmoxkasbiBaiot, uto XI1
saBJisgeTcs (aKyJbTaTUBHBIM TIPEIPAKOBbIM COCTOSIHUEM.
ITpu 5TOM HeormnIa3usi HAYMHAETCS UMEHHO C MPOTOKOBOTO
SMUTENIUSI, Yallle TJIaBHOrOo MaHKpeaTHUYeCKOro IMpOTOoKa,
YTO BITOCJIEACTBUM MOXKET MPUBECTH K Pa3BUTHUIO TPOTO-
KoBo#i aneHoKapuuHoMbl [T2K. BToT hakT 060CHOBBIBAET
BBITIOJIHEHNE BUPCYHTIKTOMUU MPU XUPYPTrUIECKOM Jieue-
Huu XIT.

BbiBOADI

1. XapaktepHasa Mopdonorndyeckass KapTWHaA pa3BH-
g XII opencrasasier coboit aedopMamno MPOTOKOBOM
cucteMbl Ha (oHe (UOPO3UPOBAHMS CO 3HAUMTETHHOMN
M3BUTOCTHIO M pACIIMPEHUEM TTPOTOKOB 3a CUET MePUIyK-
TaJlbHOro (pubpo3a ¢ paclIMpeHrueM MeXIOJIbKOBBIX (pu-
OPO3HBIX CEMNT, YTONIIEHUEM UHTPATOOYJISIPHBIX COEANHN -
TEJTbHOTKAHHBIX TSKEW M pETEHIIMOHHBIMU KMCTAMM.

2. BeipakeHHasi CTpYKTypHasl MepecTpoiika MmpoTOKO-
Boit cucteMbl I12K y 6ompHBIX XI1 Habmonanack B 87,5 %
cay4daeB, B 17,5 % ciyyaeB KapTUHA JOTOJIHSIIACD SIBJIEHU -
SIMM allIMHApHO-TIPOTOKOBOI MeTarljla3uu ¢ TpaHchopMma-
LIMel allMHApHBIX KJIETOK B IPOTOKOBBIE U (POPMUPOBAHU -
€M MEJIKUX TYKTYJOTIOOOHBIX CTPYKTYP, TaK Ha3bIBAEMbIX
TYOYJIApHBIX KOMIUIEKCOB. B 7,5 % ciydaeB B T1aBHOM
MaHKpeaTMUeCKOM TPOTOKE ONPENeIsIUCh OYaru aTpo-
(um TPOTOKOBOTO BMUTENNsI, KOTOPbIe YepeloBaINCH
C oyaraMy TanWUISIPHOW MHTPasIUTEIMATIbHON TUIIep-
riasun arutenaus (PanIN).

3. PazButuio mnaHkpeatuuyeckoro ¢uoposa mpu XII
CIIOCOOCTBYET HakoIieHHe o-SMA*-aKTUBUPOBAHHBIX
MaHKpeaTUYeCKUX 3BE3MUYaThiX KJIETOK, CUHTE3UPYIOIINX
MU30BITOK KOMITOHEHTOB 3KCTpale/UTIOJISIPHOTO MaTpuUKCa,
B yacTHOCTU KosiiareHa | tuna. CpenHsst Mmiolanb KoJ-
JareHa | TMma ¥ MHTEHCUBHOCTH €r0 3KCIPECCUM ObLIU
JIOCTOBEPHO HUXE TIPU CHUXXEHHOU aKcmpeccun o-SMA
(p < 0,05) 1 DOCTOBEpPHO BBIINIE B CIAydasX BhIPAXKCHHOM
akcnpeccun ¢pudponektrHa (p < 0,05).

Kondmmkr unTepecoB. ABTOPHI 3asBJISIIOT 00 OTCYTCT-
BUU KaKOT0-JI1M00 KOH(IMKTA MHTEPECOB MPU MOATOTOBKE
JTAHHOM CTaThU.
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A3 «3aropizbka MeANYHQ QKQAEMIST TICASAMIAOMHOI OCBIT MIHICTEpPCTBQ OXOPOHM 3A0POB ST YK QiHN», M. 3arOpiKKs, YkpQiHa
23anopisbkii AEPXKQBHWIA MEANYHI YHIBEPCUTET, M. 3arnopiioks, YkpaiHa
3KY «3arnopizbke 06AQCHE MATOAOrOQHATOMIYHE 6KOPO», M. 3QropiXKKsl, YkpaiHa

CTpyKTYpHQ TpAHCHOPMALiis MPOTOKOBOT CUCTEMMU MIALUAYHKOBOI 30AO3U
Y XBOPUX HO XPOHIYHUN MOHKPEeATUT

Pe3tome. Axmyaavnicme. Knitunn npotok craHosisth 10 30 %
Bil Macu TinuutyHKoBoi 3ano3u ([13) moauHu, a 30iabLIEHHS
KIiJTBKOCTi OpaH4iB IMPOTOK BiZTHOCUTHCS A0 OJHUX i3 MEPIIUX CO-
HOJIOTIYHMX O3HAK XpoHiuHoro naHkpeatuty (XI1). Mema docai-
OxycenHss — BU3HAYEHHS MOPQOJIOTIYHUX i iMYHOTICTOXIMIYHUX
ocobmBocTel MmpoTokoBoi cuctemu [13 xBopux Ha XII, sxuMm
Oy BUKOHAHI pe3eKlIiiiHi Ta OPEeHyIodui omepaiii 3 IIPUBOLY
yCKJIaIHeHb XPOHIYHOIO MaHKpeaTuTy. Mamepiaiu ma memoou.
[TpoBeneHo iMyHOriCTOXiMiYHE JOCTIKEHHSI OIlepaliifHoro Mare-
pianty 40 XBOpUX 3 YCKJIQIHEHUM XPOHIYHUM MaHKPEATUTOM 3 BU-
KOPUCTAaHHSIM peaklliif Ha a-i130(hopMy TJIaKOM SI30BOTO aKTUHY
(a-SMA), necmiH, ibpoHekTUH i1 KojareH | Tumny. Pezyasmamu.
XapakTepHa MopdosorigHa kaptTuHa po3Butky XI1 € moemnHaH-
HaM ¢ibpo3yBaHHS 3 nedopmalli€lo MPOTOKOBOI CUCTEMU 3a pa-
XYHOK MEePUAYKTATbHOTO (hi0Op0o3y 3 pO3IMIMPEHHSIM MixKIOIbKOBUX
(iOpPO3HUX CENT, IMOTOBILIEHHSIM iHTPAJIOOYISIPHUX CITOJYYHO-
TKAaHWHHMUX TSDKiB, @ TAKOXK 3HAYHOIO 3BUBICTICTIO i pO3IIMPEHHSIM
MPOTOK 3 PETEHILMHUMM KicTaMu. 3HAYHaA CTPYKTypHa Iepely-
nmoBa mpotokoBoi cuctemu I13 y xBopux Ha XII crioctepiranacs

B 87,5 % Bumnankis, B 17,5 % BumankiB KapTHMHA JOTTOBHIOBAIACS
SIBUIIIAMU allMHAPHO-TIPOTOKOBOI MeTaruiasii 3 TpaHcgopMallieo
allMHApHUX KJIITUH Y TPOTOKOBi i (hopMyBaHHSIM APiOHUX TyK-
TYJOINOAIOHUX CTPYKTYp, TaK 3BaHUX TYOYJSIPHUX KOMILIEKCiB.
VY 7,5 % BumnankiB B TOJOBHIiII MaHKpeaTUYHiil MPOTOILI BU3HA-
yajrcsl BOrHUIIA aTpodii MPOTOKOBOrO emiTellilo, sIKi 4epryBa-
JIMCSI 3 BOTHUILIAMM TAMiISIPHOI iHTpaemiTeTialbHOl rinepruiasii
emnitenito (PanIN). Po3Butky nmankpeatuunoro ¢ioposy npu XI1
CIIpysie HaKoMWYeHHST o-SMAT-akTHBOBaHMX IaHKPEaTUYHUX
3ipyacTMX KJITWH, 110 CHHTE3YIOTh HAJTUIIIOK KOMITOHEHTIB eKC-
TpaLIETIOSIPHOTO MaTPUKCY, 30KpeMa konareHy | tumy. CepenHs
IIola KojareHy I Tumy Ta iHTEHCHMBHICTb MOro eKcrpecii Oyau
BipOTiIHO HUXKYE MpU 3HMXKEHI ekcripecii a-SMA (p < 0,05) i Bi-
POTIIHO BUIIE Y BUIAIKaX BUpaxkeHOI ekcrpecii GpiOpoHeKTHHY
(p < 0,05). Bucnosku. BuBueHHsI CTPYKTypHUX 3MiH TTPOTOKOBOI
cuctemu [13 3 BUKOpUCTAaHHSIM METO/IB iMyHOTiCTOXiMii € OTHUM
i3 CMoco0iB MoKpallleHHsI paHHbO1 1iarHOCTUKU YCKIaaHeHb XI1.
Ki11040Bi cJ10Ba: XpoHiuHMi1 MaHKpeaTUT; MPOTOKOBA MeTaruia-
3is1; a-SMA; mecMiH; pibpoHekTHH; KomnareH | turmy
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Structural fransformation of the pancreatic duct system in patients with chronic pancreatitis

Abstract. Background. Chronic pancreatitis (CP) is characterized
by a number of specific changes in the structure and function of the
pancreas, including atrophy of functional tissue, fibrosis and ductal
degeneration, a decrease in the number of islets. Despite a large
number of possible etiological factors, the main pathophysiologi-
cal mechanisms of CP development have much in common. Thus,
with the preservation of secretory activity under obstruction of the
ducts and their compensatory expansion, pancreatic secret infil-
trates the surrounding tissue with the formation of edema, followed
by intrapancreatic activation of digestive enzymes, in particular
trypsinogen, which initiates proteolytic necrobiosis of the pancreo-
cytes. The duct cells make up to 30 % of the human pancreas, com-
pared to 1-2 % of endocrine cells. One of the first signs of CP is
the abnormal increase in the number of ductal branches. It has also
been shown that in the ducts of CP patients, the number of cells
containing insulin increases, as well as cells that contain other en-
docrine and exocrine markers. Modeling chronic, acute and com-
plicated pancreatitis in rats also confirmed that epithelial cells are
involved in the regulation of extracellular matrix of the pancreas.
Materials and methods. Comprehensive histopathological and im-
munohistochemical (IHC) study was performed in the laboratory
of histological and immunohistochemical diagnosis of the universi-
ty hospital of Zaporizhia State Medical University on postoperative
material of 40 patients with CP aged 28 to 74 years, who were opera-
ted at the clinic of surgery and minimally invasive technologies of
Zaporizhia State Medical University. Immunohistochemical exa-
mination was carried out according to standard procedures using a
mouse monoclonal antibody Alpha Smooth Muscle Actin (Clone
1A4) against the a-isoform of smooth muscle actin (a-SMA) and
Desmin (Clone D33) against desmin (DAKO, USA), monoclonal
rabbit antibody against collagen I (Clone RAH C11) anti-collagen
type 1 (Imtek, RF) and rabbit polyclonal antibodies against fibro-
nectin (DAKO, USA). Quantitative determination of the inten-
sity and the relative area of the markers’ stromal expression was
reproduced using the program for medical digital image processing
ImageJ v.1.48, embedded plugin Colour Deconvolution analysis
circuit and coloring H DAB (hematoxylin + DAB) for determi-
ning the area occupied by immunopositive structure in immuno-
histochemical preparations and optical (densitometric) intensity of
immunostaining by patented procedure. Results. Pathohistological
study of biopsies with a specific staining of collagen (by Van Gie-
son and Masson’s trichrome) showed that fibrotic changes in all
the patients with CP were characterized by a combination of pro-
nounced perilobular fibrosis, which covered all lobules, widespread
intralobular fibrosis, and significant periductal fibrosis near large,
sharply defined narrowed and cystically dilated ducts. There was
also a pronounced expansion of interlobular fibrosis, a noticeable
thickening of intralobular connective tissue strands directed deep
into the lobules and connective tissue strands that surrounded some
acini, as well as a significant tortuosity and widening of the ducts
with retention cysts. In most cases, the deformation of the ductal
system was one of the most significant structural changes. Thus,
87.5 % of cases were characterized by the unevenly narrowed and
cystic-altered interlobular ducts, pronounced concentric fibrosis,
protein plugs and concrements observed in the ducts. In 7.5 %
of the cases, in the main pancreatic duct, foci of the epithelium
atrophy were present, which alternated with foci of papillary in-
traepithelial hyperplasia, identified as pancreatic intraepithelial
neoplasia. The parenchyma of the pancreas was thus constituted
small, atrophic acini, surrounded by dense fibrous strands, with

an increased number of gaping ducts of different diameters. Also,
in 17.5 % of cases, phenomena of acinar-ductal metaplasia were
observed. In the centers of the acinar-ductal metaplasia zones,
the transformation of some acinar cells into ductal cells was de-
termined with the formation of small duct-like structures, the so-
called tubular complexes, which, according to the literature, are
the primary focus of acinar tissue regeneration. In particular, a
large number of activated a-SMA + pancreatic stellate cells (PSC)
is detected in the zones of fibrosis. The pattern of expression of this
marker is characterized by pronounced o.-SMA-immunopositive
staining of both PSC and their processes, and, in part, of the fibril-
lar component. Primary statistical processing of morphometry data
revealed a direct relationship between the expression of a-SMA
and the area of collagen I type, but this relationship was not sig-
nificant (r = +0.321, p > 0.05). In order to further objectify the
statistical studies, we isolated a group of cases characterized by low
a-SMA expression (n = 9). A further study using medical statistics
methods showed that the average area of type I collagen and the in-
tensity of its expression in this group was significantly lower than in
the other biopsy specimens (p < 0.05). In contrast, desmin expres-
sion was identified both in connective tissue, which was character-
ized by a lower intensity of immunostaining, in acinar tissue and in
the epithelium of the pancreatic ducts. The pattern of its expression
in fibrosis zones in CP was similar to that of a-SMA, but in 27.5 %
of cases, the intensity of staining was below the threshold for deter-
mination by morphometric methods. We isolated a group of cases
characterized by high expression of fibronectin (n = 9). A further
study using medical statistics showed that the average area of type |
collagen and the intensity of its expression in this group was signifi-
cantly higher than in the other biopsy specimens (p < 0.05). Thus,
IHC study of the material obtained from patients with CP showed
that a large number of activated PSC expressing a-SMA and des-
min are concentrated in the pancreatic ductal zones. Also, in these
zones, a significant accumulation of fibronectin was found, which
is synthesized in excess by activated PSC. The pattern of IHC
staining of type I collagen in the zones of severe pancreatic fibrosis
is characterized by a weak and moderate intensity with a average
level of its expression. Conclusions. A characteristic morphological
picture of the CP development is a combination of fibrosis with
deformation of the ductal system due to periductal fibrosis with
the expansion of interlobular fibrosis, thickening of intralobular
connective tissue strands, as well as considerable tortuosity and
widening of the ducts with retention cysts. Significant structural
reorganization of the pancreatic duct system in patients with CP
was observed in 87.5 % of cases, in 17.5 % of cases, the picture was
supplemented by phenomena of acinar-ductal metaplasia with the
transformation of acinar cells into ductal cells and the formation
of small duct-like structures, the so-called tubular complexes. In
7.5 % of cases, in the main pancreatic duct, foci of atrophy of the
epithelium were identified, which alternated with foci of papillary
intraepithelial epithelial hyperplasia (PanIN). The development
of pancreatic fibrosis in CP is facilitated by the accumulation of
a-SMA+ activated pancreatic stellate cells synthesizing an excess
of components of the extra-cellular matrix, in particular type I
collagen. The mean area of type I collagen and the intensity of its
expression were significantly lower with reduced a-SMA expres-
sion (p < 0.05), and significantly higher in cases of pronounced
fibronectin expression (p < 0.05).

Keywords: chronic pancreatitis; ductal metaplasia; a.-SMA; des-
min; fibronectin; type I collagen
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