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AHHOTAIIUA

BBenenue. Onucropxo3 Ha TEPPUTOPUU Poccuy nMeeT IpenMyIIeCTBEHHO CylIepHHBAa3HOHHYIO GOpMY, T.€. 3a-
6osieBaHUE B TMIIEPIHIEMUUHBIX OUarax IpoTeKaeT ¢ 6oJiee TAKETBIMU IPOSBIEHUAMY U CTPYKTYPHBIMU U3MEHEHUAMHI
B DKOHMIIIAX MTapa3uTa (IevYeHb, MO/IKeyI0uHasI Jkese3a). [Ipu cynepurBasnoHHOM onrctopxo3e (CO) y uesloBeKa U HKH-
BOTHBIX Ha0JII0/IaeTCs TPAHYJIEMATO3HOE BOCIIasieHue ¢ POPMUPOBAHUEM TPaHYJIEM.

Ilenps nccienoBaHUS. BEIABUTH 0COOEHHOCTH IPAHYJIEMATO3HOTO IIPOIIECCa B IIEYEHU U MOJKETYIOUHOM Ke-
Jie3e IocJjIe YaCTHYHOH renaTskTOMUU Ha GOHE CYyIIepUHBA3HMOHHOTO OITMCTOPX03a Y CHPUHCKUX XOMSKOB.

MaTepuanbl U MeTOJBbl. KCIEPUMEHTAIbHbIE XKUBOTHBIE OBUIN paz/ieieHsl Ha 2 TPyHnsl: 1-1 (n = 180) —
MozennpoBanue CO myTeM BBeJIeHHS B JKeIyJOK 50 MeTanepkapues Opisthorchis (O.) felineus, cynepuHBazuu 50 MeTa-
uepuapusamu O. felineus moBTOpsIN HA 6, 16-€ CYTKY TOCJIe TIEPBUYHOTO 3apaKeHus1; 2-51 rTpymima (n = 86) — MozeinpoBa-
Hue CO 1o TOH Ke cxeMe, YTO U IS TPYIINGI 1, ¥ YacTU4HasA renarakromust (UI'D) (ynaneHue cpeAMHHON 0N OpraHa,
17.3—17.7 % ero mMaccel) Ha 16-e CYTKH II0CJIe OC/IeJHEN cynepuHBa3uy. JKUBOTHBIX BBIBOAYUIN U3 HKCIEPUMEHTa HA 7,
16-e, 23-1, 32, 38, 120, 240-€ CyTKU. VI3y4ueHre IperapaToB [IeYeHH U 0/ KeJTyIOUHOH JKeJIe3bI IPOBOAIIIOCH C TOMOIIIBIO
THCTOJIOTHYECKOT0, THCTOXUMHUYECKOTO, IMMYHOTHCTOXHMHUYECKOTO METOZIOB.

PesynbpTaThl. BoaBieHb! BUbI, MOp(doreHes, TeueHue, UCXO/bI IPaHyJIeM B Ile4eHU U IOKeIIyZ0UHOU JKeJlese.
®akTOpOM TpaHyIeMo0Opa30BaHUs ABJISTUCH CEKPETOM, sitna U MeTabonutsl O. felineus B 06enx 3KCIepUMEHTATbHBIX
rpyIax.

3aknoueHue. ['paHyseMaros Ipu CylIepUHBA3MOHHOM OIIHCTOPX03€, B TOM UHcJIe rociie UT'D, sBiseTcs smep-
JUKEHTHBIM COCTOSTHUEM CHCTEMBI [TAPa3UT — XO3SAWH BCJIEJCTBHE HAKOIUIEHHUS aHTUTE€HHOTO MaTepHasia B KOJINYECTBE,
IIpEeBBIIIAIONIEM HEDABHOBECHOE COCTOSIHYE B JJAHHOMU cucTeMe. PerenepaTopHbIil mporece B rpymiie nocie YI'D Ha donHe
CO He BIUsAET HA TpaHyJIeMaTO3HOe BocIalleHne U GopMUpOBaHUe IPaHyJIEM.

Knaouesste crosa: OITMCTOPXO03 CyHepHHBaSHOHHbeI, YacTU4YHaA reraToKTOMUA, IMOXKEITyJOYHAA KeJle3a, TPaHyJIeMaTOo3.
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ABSTRACT

Introduction. Opisthorchiasis on the territory of Russia has a predominantly superinvasive form, i.e., the dis-
ease in hyperendemic foci proceeds with more severe manifestations and structural changes in the parasite’s ecological
niche (liver, pancreas). With superinvasive opisthorchiasis (SO) in humans and animals, granulomatous inflammation
with the formation of granulomas is observed.

Aim of the research. To reveal the features of the granulomatous process in the liver and pancreas after par-
tial hepatectomy in the setting of superinvasive opisthorchiasis in Syrian hamsters.

Materials and methods. Research animals were divided into 2 groups: group 1 (n = 180) — SO modeling by
introducing into the stomach of 50 Opisthorchis (O.) felineus metacercariae, superinvasions with 50 O. felineus metacer-
cariae were repeated on the 6, 16" days after the primary infestation; group 2 (n = 86) — modeling of SO according to the
same scheme as for group 1, and partial hepatectomy (PHE) (removal of the median lobe of an organ, 17.3—17.7% from its
mass) on the 16% day after the last superinvasion. The animals were removed from the experiment on 7, 16%, 23, 327, 38,
120, 240™ day. The study of liver and pancreas preparations was carried out using histological, histochemical, immunohis-

tochemical methods.

Results. The types, morphogenesis, course, outcomes of granulomas in the liver and pancreas were revealed. The
factors of granuloma formation were the secretome, eggs and metabolites of O. felineus in both experimental groups.

Conclusion. Granulomatosis in superinvasive opisthorchiasis, including after PHE, is an emergent state of the
parasite-host system due to the accumulation of antigenic material in an amount exceeding the nonequilibrium state in this
system. The regenerative process in the group of animals after PHE in the SO setting does not affect granulomatous inflam-

mation and the formation of granulomas.

Keywords: superinvasive opisthorchiasis, partial hepatectomy, pancreas, granulomatosis.

BBEAEHWUE

OnucTopxo3 — CUCTEMHOE IMapa3uTapHoe 3a60-
JieBaHUe, BbI3bIBAEMOE TeJIbMUHTOM M3 KJlacca Tpe-
Maroz. IlozaBiistionas 4acTh MUPOBOTO O4ara OIH-
CTOPX03a COCPeIoTOYeHA HA Tepputopuu Poccum u
YkpauHbl B 3 OCHOBHBIX ouarax: O6b-VIpThIIIcKOM,
Bosro-KamckoMm u JIHETPOBCKOM, IIPHUYEM K THUIIEP-
SHJIEMUYHBIM OTHOCHTCSI TOJIBKO TI€pBbIH [1]. I'estb-
MUHTO3, BbI3bIBaeMbIll TpemaTonoii Opisthorchis
(0.) felineus (Rivolta, 1884), B TumnepsHIeMIUIHOM
ouare IPeJICTaBJIeH IPEUMYIIECTBEHHO CyIIepUHBA-
3UOHHOU (HOPMOU, ITPU KOTOPOH B IpOIUdEepaTUB-
HBII TPOIECC BOBJIEKAIOTCS BCE OPTaHbl XO3SMHA:
YyeJIoOBeKa U JKUBOTHBIX. CTPYKTYPHO-(GYHKIITMOHAIIb-
HbIE€ HAPYIIEHUsI TOMeOCTa3a X0351€B MIPU CYyIEePUH-
BaznoHHOM omnuctopxode (CO) aKTUBHO HU3Y4aIOTCs
CIIerUaaINCTaMi MHOTHX JUCIAILINH [1—-3].

IpaHysieMaTo3HOE BOCIIAJIEHHE BCTPEYaeTcs
pu TyOepKyJie3e, OprorHOM TH(e, CApKOU/I03e, Ta-
pasuTapHbIX 0OoJie3HsAX (rcrocoMo3, amebuas) u
IpYyruX WHBa3usAx. IlaTomopdosioruss rpaHysemMa-
TO3HOTO MOPa’KEHU TIEUeHH U TIO/[PKEJTYI0YHOH Ke-
JIe3bl U3ydeHa IMPU CYIIEPUHBA3UOHHOU (hopMe Omu-
cropxo3a [4]. ['paHyseMoreHe3 mpu OIKCTOPXO3€e
MOKET OBITh YACTUYHO MOAUGUIIMPOBAH MPU BO3-
ZECTBUU APYTUX aJIepTUIecKux GakTopos [5, 6].

B skcnepuMmeHTaIBHBIX paboTax MOpPGOJIOroB
JTOCTATOYHO IIOJIHO OIHMCAHBI IIPOIECCHl pereHepa-
LMY IIeYeHHN I10CJIe YaCTUUYHOM renatakromuu (UI'D)
Ha ¢oHe CO: BblZleJIeHbl 3 pereHepaToOpHble 30HBI
(A, B, C), xapakTepu3HUpYIOIIHeCs Pa3IuIYHbBIMU

INTRODUCTION

Opisthorchiasis is a systemic parasitic disease
caused by helminths from the class Trematoda. The
overwhelming part of the world focus of opisthorchi-
asis is concentrated on the territory of Russia and
Ukraine in 3 main foci: Ob-Irtysh, Volga-Kama and
Dnepr, and only the first belongs to the hyperendem-
ic [1]. Helminthiasis, caused by the fluke Opisthor-
chis (O.) felineus (Rivolta, 1884), in the hyperendem-
ic focus is represented mainly by the superinvasive
form, in which all organs of a host (human and ani-
mal) are involved in the proliferative process. Struc-
tural and functional disorders of host homeostasis in
superinvasive opisthorchiasis (SO) are being actively
studied by specialists in many disciplines [1—3].

Granulomatous inflammation occurs in tuber-
culosis, typhoid fever, sarcoidosis, parasitic diseases
(schistosomiasis, amebiasis) and other invasions.
The pathomorphology of granulomatous lesions of
the liver and pancreas has been studied in the super-
invasive form of opisthorchiasis [4]. Granulomogen-
esis in opisthorchiasis can be partially modified when
influenced by other allergic factors [5, 6].

In the experimental works of morphologists, the
processes of liver regeneration after partial hepatec-
tomy (PHE) in the setting of SO are described quite
fully: 3 regenerative zones (A, B, C), characterized by
different cellular and tissue characteristics, have
been identified [7—9]. Description of granulomatosis
after partial hepatectomy in SO is presented sche-
matically in a few publications [10].
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KJIETOYHBIMH M TKaHEBBIMH OCOOeHHOCTSMU [7—9].
OrnwucaHue rpaHyJieMaro3a mocjie YaCTUIHOH rermar-
skromuu Ha ¢pone CO mpezicTaBIeHO CXeMaTUYHO B
eTMHUYHBIX ITyOJIMKaIuax [10].

IEJIb UCCJIEJOBAHUNA

BbIABUTH 0COOEHHOCTU TPAHYJIEMATO3HOTO IIPO-
mecca B MEUYEHU U TOJKEYIOYHOU KeJie3e IOCye
YaCTUYHOHN TemaTAKTOMHUU Ha (OHE CylmepuHBa3U-
OHHOT'O OITUCTOPX03a Y CHPUHCKUX XOMSIKOB.

MATEPUAJIBI 1 METO/AbI

Jlnuunaku O. felineus BBIZIENSIIN IO MeTOAAM
T'.A. T'nazkoBa u S. Pracobwong et al. CO mozenmpo-
BaJIN Y TIOJIOBO3PEJIBIX CHPUHCKUX XOMSKOB (11 = 180)
IyTeM BBEJIEHHUSA B JKEJIYAOK 50 MeTalepKapueB
O. felineus, cynepruHBasuu 50 MeTallepKaPUIMU II0-
BTOPSJIN HA 6-€ U 16-e CyTKU I0cJIie IIEPBUYHOIO 3a-
pakeHuss — 1-a rpynna. YacTUUYHYIO TelmaTdKTO-
MHIO — yJlaJIeHHuEe CPEJUHHOU J0JIu meueHu (17.3—
17.7 % Macchl opraHa) — MpoBOAMIN 86 XOMsIKaM C
CO (KOTOpBIH MOJIETMPOBAJIN 110 TOH K€ CXeMe, UTO
U JUIA TPYHIBl 1) MO METOAY MAaJIOH pPe3eKIINH
G.M. Higgins, R.M. Anderson [11] Ha 16-e cyTKH 1O~
cJle TIOCIeIHeH cylepuHBa3uu — 2-s rpymnna. sKu-
BOTHBIX BBIBO/IFUIH U3 OKCIIEPUMEHTA IIyTEM II€PEI0-
3UPOBKU HApKO30M Ha 7, 16-e, 23-u, 32, 38, 120,
240-€e CyTKH T0CJIe HavaJia SKCIIepUMeHTa.

IKCIIepUMEHTHI Ha KUBOTHBIX IIPOBOJIMJINCH B
COOTBETCTBHU C NPHUHIUIIAMU EBpOIENCKONH KOH-
BEHIIUHU [0 3aIUTe MO3BOHOYHBIX JKUBOTHBIX, KC-
MIOJTb3YEMBIX JJI1 HKCIEPUMEHTAIBHBIX U JIPYTHX
neseit (CtpacOypr, 1986), npukazom MUHHCTEPCTBA
3nipaBooxpaHeHusa P® ot 1 anpesnsa 2016 r. N2 199H
«06 yrBepxkaenun IIpaBuin Hazmexarei yabopa-
TOPHOM MPAKTUKH », ITOCJIE TIOJTyUYEeHUS Pa3peleHus
stuueckoro komutera PI'bBOY BO «TromeHckuii ro-
CYZApCTBEHHBIH  MEQUIMHCKUH  YHUBEPCHUTET»
Munsapasa Poccun.

TKaHb IeYEHU U IO KETYA0YHOH Keie3bl QUK-
CUPOBAJIH B 10% PacTBOpEe HEUTPATBHOTO GOpMAaTU-
Ha, mocse napaguHOBOM ITPOBOJAKH WU3TOTABIMBA-
JIUCh CPe3bl, KOTOPbIe OKPAIIUBAIN TeMaTOKCHJIU-
HOM ® 303uHOM, 110 Ban I'mzony, Ciimauenko, Cam-
coHOBY, peaktuBoM Illuddga. Ilocne crangapTHOrO
THUCTOJIOTHYECKOTO UCCIIEOBAHUS TPOBOUIIOCH M-
MyHOTHCTOXUMUYecKoe ucciaenopanue (MI'X) Ha ne-
napadUHUPOBAHHBIX Cpe3axX TOJIIUHOU 4—5 MKM.
HenapaduHupoBaHue, 1eMaCKUPOBKY aHTHUT€HOB U
NT'X-peaknuy IpOBOJUIN C UCIIOJIb30BAaHUEM ABTO-
creiinepa Leica Bond-Max. B xauecTBe mepBUYHBIX
AHTHUTEJI WCIIOJIb30BAJIM MBIIIMHBIE MOHOKJIOHAJIb-
uble anturena K Ki-67 (kion OV-TL 12/30, Agilent/
Dako, RTU (ready-to-use — roToBbI# K HCIIOJIb30BA-

AIM OF THE RESEARCH

To reveal the features of the granulomatous pro-
cess in the liver and pancreas after partial hepatec-
tomy in case of superinvasive opisthorchiasis in Syr-
ian hamsters.

MATERIALS AND METHODS

O. felineus larvae were isolated according to the
G.A. Glazkov and S. Pracobwong et al. methods. SO
was modeled in mature Syrian hamsters (n = 180)
by introducing 50 metacercariae of O. felineus into
the stomach, then superinvasions with 50 metacer-
cariae were repeated on the 6™ and 16" days after
the primary infestation — group 1. Partial hepatec-
tomy — removal of the median liver lobe (17.3—
17.7% of the organ weight) — was carried out in 86
hamsters with SO (which was modeled according to
the same scheme as for group 1) by G.M. Higgins,
R.M. Anderson method of small resection [11] on
the 16" day after the last superinvasion — group 2.
The animals were removed from the experiment by
lethal overdose of anesthesia on the 7, 16, 23,
32" 38, 120", and 240™ days after the start of the
experiment.

Experiments on animals were carried out in
accordance with the principles of the European
Convention for the Protection of Vertebrate Ani-
mals used for Experimental and Other Purposes
(Strasbourg, 1986), by the Order of the Ministry of
Health of the Russian Federation from April 1,
2016 No. 199n “On Approval of Rules of Good Lab-
oratory Practice”, after receiving permission of the
ethical committee of the Tyumen State Medical
University.

The liver and pancreas tissues were fixed in
10% solution of neutral formalin, after paraffin em-
bedding sections were made, which were stained
with hematoxylin and eosin, according to Van Gie-
son, Slinchenko, Samsonov, and with Schiff’s re-
agent. After a histological examination, an immuno-
histochemistry (IHC) was performed on dewaxed
sections of 4—5 um thick. Dewaxing, antigen un-
masking, and IHC reactions were carried out using
a Leica Bond-Max auto-stainer. Mouse monoclonal
antibodies to Ki-67 (clone OV-TL 12/30, Agilent /
Dako, RTU (ready-to-use)), CD31 (clone JC70, Cell
Marque, dilution 1 : 100), CD34 (clone QBEnd / 10,
Cell Marque, dilution 1 : 100), Oct-4 (clone MRQ-
10, Cell Marque, dilution 1 : 200), rabbit monoclo-
nal antibodies to CD117 (clone YR145, Cell Marque,
dilution 1 : 500) and rabbit polyclonal antibodies to
insulin (Cloud-Clone Corp., dilution 1 : 100), alpha-
fetoprotein (Agilent/Dako, RTU) were used as pri-
mary antibodies. After the IHC reaction, the cell
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uuio)), CD31 (xiou JC70, Cell Marque, pasBenenue
1:100), CD34 (k10 QBEnd/10, Cell Marque, pa3-
BezieHue 1 : 100), Oct-4 (xsion MRQ-10, Cell Marque,
pasBezieHHEe 1 : 200), KPOJUYbU MOHOKJIOHATbHbIE
anturena k¥ CD117 (xi1ou YR145, Cell Marque, pas-
Be/ieHHE 1 : 500) U KPOJUYbH MOJTHUKIOHAIbHBIE aH-
tutena kK uacyauny (Cloud-Clone Corp., pa3sezienue
1:100), abda-petonporenny (Agilent/Dako, RTU).
ITocne mpoBeaenusa NUI'X-peakiiuu s/ipa KJIETOK J0-
KpallliBaJIud reMaToOKCHInHOM Matiepa.

Onenky UI'X-peakiiuu TpOBOJUIIN C UCHOIB30-
BaHUEM II0JIyKOJIMYECTBEHHBIX U KOJUYECTBEHHBIX
MeTo10B. OIleHUBAIACh MHTEHCUBHOCTD PEAKITUHU T10
KaJse ot O 7o 3 6ay1oB (0 — peakIus OTCYTCTBYET,
1— ciabast, 2 — ymepeHHasl, 3 — BbIpaskeHHas peak-
[OMsA) U KOJUYECTBO [MO3UTHBHO OKPAIIEHHBIX KJI€-
TOK B 1 11oJie 3peHus (Ipu yBesumdeHuH (yB.) X400).
[Tofcuer umcia MO3UTUBHO OKPAIIEHHBIX KJIETOK
BBITIOJIHSJICS Ha 10 TOJISAX 3PEHUS, YB. X400 U pac-
CUMTBIBAJIOCH cpeiHee apudmMernyeckoe. JlJist ompe-
JIeJIEHUsI TOCTOBEPHOCTH PA3IUYUN CPETHUX BEJHU-
YHH KCIIOJIb30BAJIN TTapaMeTpUUecKre U Hellapame-
Tpuueckue cratuctTuyeckue kpurepuu (CTbio/IeHTa,
Manna — Yuran). Paziuunsa cyuTajuch CTaTUCTH-
YeCKH 3HaYUMBIMU IIPH P < 0.05.

Ilromanp BOCHATUTEIBHBIX HH(PUIBTPATOB
(ITBN), mnomaap rpanysaem (1111 u momaab HEKpo-
30B B rpanynemax (I[THT') onpenensiu ¢ moMoIIbso
[IPOTPaMMHOTO 00eCIeueH s IS TUTOIOTHUYECKOTO
a”asu3a B MeauInuHe u 6uostoruu Vision Cyto (West
Medica Produktions- und Handels-GmbH, ABctpusi)
B MKMZ2, BBIYMC/ISUTA HHJEKCHI 3TUX 00pa3oBaHUU
kak otHomrenue IIBU (IIT, ITHT) k miomaau mpe-
rmapara B I10JIe 3pEHUSI MUKPOCKOIIA IIPH YB. X50.

PE3YJ/IBTATDBI 1 OBCYKJIEHUNE

BbIsiBJIEHO, UTO B IIPOIlecCe pereHeparuyd B
KyJIbTe IeueHN Ha (HOHE HEKPOTUUYECKUX U IIPOJIU-
(bepaTHBHBIX IPOIECCOB PA3BUBAETCSA TpaHyJsIeMa-
TO3HOE BOCITAJIEHUE.

B 30He A ipeo61a1atoT TpaHyJIeMbl HHOPOIHBIX
TeJI KaK peakiis Ha HEaHTUTEHHBIH MaTepuas (6e3
MPU3HAKOB MMMYHHOTO OTBeTa). EAuMHUYHbBIE Ma-
Kpodaru CKarTuBaloTCs BAOJIb IIIOBHBIX HUTEH (KET-
ryr) u GOPMUPYIOT HEUMMYHHBIE T'DaHYJIEMbI
(puc. 1). K 20-m cytkam nocsie YI'D popmupyrores
TUTaHTCKUEe MHOTOosiZiepHble kKaeTku (I'MK) uHopoz-
HBIX TeJI C MHOTOYHCIEHHBIMU f/IpAMHU, PACCETHHBI-
MM II0 IIUTOILJIa3Me, HO He 10 nepudepuu, B OTIU-
4ye OT TMTaHTCKUX KieTok Jlanrxanca. Kierounasa
aKTUBHOCTh B 5TUX TpaHyjieMaX MUHUMAaJIbHA, Tak
KaK IIIOBHBIA MaTepHasl He MOABEPIKeH HU (Haroiu-
TO3y, HU (epMeHTaTUBHOI 0OpaboTke. B rpanyiie-
MaxX WHOPOJIHBIX TeJI He BBISBJIEHO HEKPO30B, B 60-

nuclei were counterstained with Mayer’s hemato-
xylin.

Assessment of the IHC reaction was performed
using semi-quantitative and quantitative methods.
The intensity of the reaction was assessed on a scale
from o to 3 points (0 — no reaction, 1 — weak, 2 —
moderate, 3 — pronounced reaction), and by the
number of positively stained cells in 1 field of view (at
magnification (magn.) x400). The number of posi-
tively stained cells was counted in 10 fields of view, at
magnification x400 and the arithmetic mean was
calculated. To determine the reliability of differences
in mean values, parametric and nonparametric sta-
tistical tests were used (Student’s test, Mann-Whit-
ney test). Differences were considered statistically
significant at p < 0.05.

The inflammatory infiltrates’ area (IIA), granu-
lomas’ area (GA) and necrosis area in granulomas
(NAG) were determined using the software for cyto-
logical analysis in medicine and biology Vision Cyto
(West Medica Produktions- und Handels-GmbH,
Austria) in pm?, the indices of these formations were
calculated as the ratio of ITA (GA, NAG) to the area of
the specimen in the field of view of the microscope at
magnification x50.

RESULTS AND DISCUSSION

It was revealed that during the regeneration in
the liver stump along with the observed necrotic and
proliferative processes, the granulomatous inflam-
mation develops.

In zone A, granulomas of foreign bodies pre-
dominate as a reaction to non-antigenic material
(without signs of an immune response). Single mac-
rophages accumulate along the suture threads (cat-
gut), and form non-immune granulomas (Fig. 1). By
the 20" day after PHE, multinucleated giant cells
(MGCs) of foreign bodies with numerous nuclei
scattered throughout the cytoplasm, but not along
the periphery, are formed, in contrast to Langhans
giant cells. Cellular activity in these granulomas is
minimal, since the suture material is not subject to
either phagocytosis or enzymatic treatment. No ne-
crosis was found in the granulomas of foreign bod-
ies; at a later date (120" day), they were prone to
gross sclerosis. In zone A, the formation of struc-
tures from the elements of the hepatocellular cell
lineage (HCL) is observed: single regenerative for-
mations from hepatocytes with a positive reaction to
a-fetoprotein and rich in glycogen. Tubules with al-
cian-positive secretion are differentiated from the
committed cells.

The granulomatous process in the liver with SO
and after PHE in the SO setting begins at the loci of
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Puc. 1. UI'D Ha doue CO. 3ona A. HenndeknnonHas rpanysiemMa (1) BOKPYT IIIOBHOTO MaTepuaa (2).
32-e cyTku uHBa3uu. OKpacKa reMaTOKCUJINHOM U 903UHOM. YB. X200
Fig. 1. PHE in the SO setting. Zone A. Non-infectious granuloma (1) around suture material (2).
32" day of invasion. Staining with hematoxylin and eosin. Magnification (magn.) x200

Jiee TIO3/THHE CPOKU (120-€ CYTKU) OHU ITO/IBEPIKEHBI
rpybomy ckiieposy. B 3one A Habsromaercsa hbopmu-
pOBaHUe CTPYKTYP U3 5JIEMEHTOB TellaToIesIII0AD-
Horo auddepona (I'L/T): eMHUYHBIE pereHepaToOp-
Hble 00pa30BaHUS U3 TEMATOIUTOB C MTOJIOMKUTEITb-
HOU peakIued Ha a-peTONpOTenH, O0TaThle TIIMKO-
reHoM. 13 KOMMUTHPOBAHHBIX KJIETOK aAuddepeH-
OUPYIOTCA TPYOOUKH C aJIBIUAH-TIO3UTHUBHBIM Ce-
KPETOM.

I'paHysieMaTo3HbIH mporiece B meuenu 1pu CO u
nocse UI'D Ha pone CO pazBuBaeTcs B JIOKycaxX KOH-
TakTa TeryMeHTa Iapa3uTa co CIU3UCTON 000J104-
ko mporokoB. K 7-m cyrkam muBasum O. felineus
3aHUMAaEeT HEIOJBIIKHYIO 03y (IOCTYpaIbHBIN 10-
MUHaHTHBIA pediekc mo K. [[ropany). Mertomom
TPAaHCMUCCUOHHON ¥ CKAHUPYIOIIEH 3JIeKTPOHHOMN
mukpockormu M.M. [lymio [12] ymanoch BBISIBUTH
HECKOJIBKO BUZIOB IIMIUKOB TeryMeHTta O. felineus,
Cpeix KOTOPBIX UMEIOTCsI 0Opa30BaHUS C OTBEPCTHU-
SIMH, YXOIAIINMU B TEJIO IIAPA3UTA, Yepe3 KOTOpbhIe
IIPOUCXOAUT MHOKYJIAIUS CeKPETOPHBIX IIPOAYKTOB
B ITO/ICTHJIAONIME DIIUTEJIUHA TKAHU, YTO CO3/IaeT Ta-
KM 00pa3oM JIOKYCHI IOBBIIIEHHOTO AHTUTEHHOTO
[IOTeHIHaNIa, WHUIUUPYIOIIET0 IPaHyJIeMaTO3HOe
BOoCrajJieHHe. B 3TOM JIOKyce CTEHKH IMPOTOKA Ha-
OyI0/1aeTcsA YMEHbBIIIEHHE BBICOTHI I[HJIMHIPUYECKO-
ro 5IUTeNNsa U GOPMUPYIOTCS YIACTKU JIeHyIalluH,
YTO OOBSICHSAETCA MPOIEeCCAMU MPUCTEHOUHOTO IH-
IeBapeHusi, CBOMCTBEHHOTO TpeMaTozaM (puc. 2).

Pa3BuTHE HMMYHHOTO BOCIIQJIEHUA Y JKUBOTHBIX
obenx TpyIn IO JUHUU AeHyZanuu (0OHaKeHHs)
SIBJISIETCSI OTBETHOU peakIrel Ha aHTUTeHHBIH Cy0-
crpat (cekpeToM), IOCTYNAOUIUNA K3 Mapa3uTa.
B aTux yuacTkax MOSIBJISIOTCS HeOOJIbIINE CKOILIe-

contact of the parasite tegument with the mucous
membrane of the ducts. By the 7 day of invasion,
O. felineus takes a motionless position (postural
dominant reflex according to G. Durand). By means
of the method of transmission and scanning electron
microscopy M.M. Shchudlo [12], we have identified
several types of tegument spines of O. felineus,
among which there were formations with holes that
extend into the body of the parasite, through which
secretory products are inoculated into the underly-
ing tissues of epithelium, thus creating loci of in-
creased antigenic potential that initiates granuloma-
tous inflammation. In this locus of the duct wall, a
decrease in the height of the cylindrical epithelium is
observed and areas of denudation are formed, which
is explained by the processes of parietal digestion
characteristic of trematodes (Fig. 2).

The development of immune inflammation in
animals of both groups along the denudation line
(exposure) is a response to an antigenic substrate
(secretome) coming from the parasite. In these ar-
eas, small clusters of monocytes, macrophages, eo-
sinophilic and neutrophilic leukocytes, mononuclear
cells appear, just an interductal (intramural) granu-
loma is formed, which, after replacing erosion with
cholangiocytes, is sclerosed. Interductal granulomas
are not subject to necrosis. The largest area index of
such granulomas in both groups did not exceed
0.068.

After 15 days, O. felineus acquires the second
variant of the dominant reflex, nutriceutical, which
allows the helminth to tear off large layers of muco-
sal epithelium with the help of an oral sucker (Fig. 3).
The area of exposure increases significantly and is
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Puc. 2. YI'9 Ha dpore CO. HernosoBo3pesIbli OMMCTOPXIC TECHO IIPUJIETAET K CTEHKE ITPOTOKA ¢ GOPMHUPOBAHIEM 0YaroB
JeHyzauuu (1), HOJI0BO3PEIbIH mapasur (2). 7-e cyTku HHBa3uu. OKpacka reMaTOKCHUIMHOM U 03UHOM. YB. X270
Fig. 2. PHE in the setting of SO. Immature O. felineus closely adjoins the duct wall with the formation of denudation
foci (1), the mature parasite (2). 7" day of invasion. Staining with hematoxylin and eosin. Magn. x270

HUA MOHOLUTOB, Makpodaros, 303MHOMDUIBHBIX U
HEeUTPODWIBHBIX JIEHKOIUTOB, MOHOHYKJIEAPOB —
dbopmupyercss UHTEpAyKTaIbHASA (BHYTPUCTEHOU-
Has1) rpaHyJsIeMa, KOTopas IIOC/Ie 3aMelIeHUs 3POo-
31U XOJAHTHOLUTAMU CKJIepo3upyeTcs. HTepayk-
TaJIbHBIE TPAHYJIEMbl He IIOJIBEPTalOTCS HEKPO3Y.
Haunbonpmuii WHAEKC IJIOMAIN TAKUX TPAHYJIEM B
006enx rpyImax He IPeBHIaI 0.068.

ITocste 15 CyT OMUCTOPXUC TPUOOPETAET HYTPH-
LIEBTUBHBIN — BTOPOU BAPUAHT JIOMUHAHTHOTO ped-
JIeKca, YTO IO3BOJISIET TeJIbBMUHTY IIPU IOMOIIU PO-
TOBOU MPUCOCKU OTPHIBATH OOJIBIITNE IIACTHI SITUTE-
JIUsL CITUBUCTOU obosiouku (puc. 3). ILnomans o6Ha-
JKeHHS 3HAUUTEJIFHO YBeJINUYNUBAETCS U HEM3MEHHO
COTIPOBOK/IAeTCs OOJIBIIUM MOCTYILJIEHUEM CEKPETO-

invariably accompanied by a greater inflow of secre-
tome into the duct wall, which causes a more pro-
nounced immune response, proliferation of CD31,
CD34, CD117, Oct 4-positive cells, their differentia-
tion, organization and pronounced inflammation
with the development of intraductal granulomas
from mesenchymal components covered with cellu-
lar elements of the cholangiocellular lineage. Single
giant multinucleated cells with fragments of O. felin-
eus eggs in the cytoplasm are observed.

The most evident granulomatous inflammation
and the formation of granulomas are detected in
zone B. In the vast area between the liver stump
(zone A) and hepatocytes areas (zone C), cholangiec-
tases with an area of up to 6201.83 um? are formed,

Puc. 3. YI'3 Ha done CO. ITapa3uTt B npoToke. [OTOBHOCTH K OTPHIBY CIM3UCTOH 060souku (1). fiina B matke (2).
IK30MeTabOUTHI B KUIIKE (3). 35-€ CyTKU HHBa3uu. OKpacka TeMaTOKCUJIUNHOM U 303UHOM. YB. X240
Fig. 3. PHE in the SO setting. The parasite is in the duct. Readiness to tear off the mucous membrane (1). Eggs in the
uterus (2). Exometabolites in the gut (3). 35" day of invasion. Staining with hematoxylin and eosin. Magn. x240
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Ma B CTEHKY IIPOTOKOB, UTO BBI3BIBAET OOJIEE BhIpA-
JKEHHBIA UMMYHHBIN OTBeT, mposudepanuo CD31,
CD34, CD117, Oct 4-IO3UTUBHBIX KJIETOK, UX TUD-
depennuanyio, opraHuzanuio U (GOpMHUPOBAHHIE
BBIPa’KEHHOT'0 BOCIIAJIEHUSA ¢ 00pa30BaHUEM UHTpPA-
IYKTAIbHBIX (BHYTPHUIIPOTOKOBBIX) TPaHYJEM, CO-
CTOSIINX U3 Me3eHXUMAJIbHBIX KOMIIOHEHTOB, II0-
KDPBITBIX KJIETOYHBIMU 3JIEMEHTAMU XOJIAHTHOIeTI-
smonspHoro auddepona. HabaogaooTes equHAY-
HbIE TUTAHTCKUE MHOTOsI/IEpHbIE KJIETKU ¢ pparMeH-
tamu sut O. felineus B uToIriazme.

Hawubosiee BrIpa’keHHOE TPAHYJIEMATO3HOE BOC-
najyieHue u (pOPMHUPOBAHIE TPAHYJIEM BBIIBIISIETCS B
30He B. Ha oOmupHON TEpPUTOPHUYN MEXKTY KYJIbTEH
rmeveHu (30Ha A) ¥ yuactkamu renatonutoB (3oHa C)
(bopMupYIOTCA  XOJIAHTHOIKTA3bl IUIOIIABIO 10
6201.83 MKM?, CTE€HKH KOTOPBIX UCTOHYAJIHCH [0
62.38 Mxm? (yB. x50). B 30He B dukcupyercs Hau-
0OJIPIINY MHAEKC IO TpoiudepaToB — 0.315,
B cocraB KorTopbix BxojsaT CD31, CD34, CDii7,
Oct 4-IO3UTHBHBIE KJIETKU, JUMQOIUTHI, MOHOIIU-
THI, 203UHOMIIbHBIE I HEUTPOPUIbHBIE JTEHKOIH-
Tl [Ipu wacTuuHo# peseknuu Ha pore CO B 30He B
Haubosiee BBIPAXKEHBI TPAHYJIEMaTO3HOE BOCIIAJIE-
HUeE U TPaHyJIEMOTeHe3 IT0 CPABHEHUIO C 30HOU A.

WaTpanykranbHble (BHYTPUIIPOTOKOBBIE) TIpa-
Hysiembl (UT'), kKak ¥ mpebIAyIITeE 2 BUA TPAHYJIEM,
BCTpeuamTcs B 100 % HabmozeHui. Pazauuyann
MeJIKHe, CpeflHHe W KpYIHble HHTPaJIyKTaJIbHbIE
rpaHyJIeMbI B 3aBUCUMOCTH OT CTEIIEHU 3aMI0JTHEHUS
IIpOCBeTA IPOTOKA: MEJIKHE 3aKPBhIBAIOT ITPOCBET
MIpoTOKa Ha 10 %, cpeiHUe — HA 25 %, KpyIHbIE 3a-
HUMAIOT 6oJiee 1/4 miommaau mpocsera. Kpome rpa-
HyJIeM BHYTPU IPOTOKA HAOJIOAAIOTCS THIEPILIA-
cTHUeckrue o00pa3oBaHUsI — IICEBJIOCOCOUKOBBIE
CTPYKTYPbI. VICTUHHBIE COCOUKH (PHC. 4) MOTYT OBITH
Ha TOHKOW W TOJICTOW HOXKKaX, YTO OOYCJIOBJIEHO
SKCIpeccrel mpoJindepaTUBHBIX T€HOB, BBI3BAHHOU
CeKpeToMOM IMapasurta. Kpome TOro, B IpocBeTe
IIPOTOKOB (POPMHUPYIOTCA IOJTUIIO3HBIE CTPYKTY-
PBI — Pe3yJsIbTaT XPOHUUECKOTO IIPOIYKTUBHOTO BOC-
MMaJIeHUsI U, BO3MOXKHO, TUIIEPPEreHepanny mpou3-
BOAHBIX MHOTHX 3aKJIQJIOK. BBIpaKE€HHOCTh THUIIEp-
IJIACTUYECKUX IIPOIECCOB B II€JIOM ObLIa OIMHAKO-
BOU Kak B 1-H, Tak ¥ BO 2-H TpyIIe JKUBOTHBIX.

Wnpeke IIT" 3oub1 B ipu CO Bappupyer OT 0.47
1o 0.58 (Me = 0.36). ®akTopoM 00pa30BaHUSA BHY-
TPUMPOTOKOBBIX I'PAHYJIEM SIBJISLIUCH SAIA U DK30-
metabonutsl O. felineus. T'paHysieMbl JaHHOH JIOKa-
JIN3AIUN KPENATCs K CTeHKE IIPOTOKA ITOCPEACTBOM
TOHKOH WJIW IIUPOKOH HOKeK (puc. 5, 6). IIpu rpa-
HYJIEMATO3HOM BOCIIJIEHIHU BOKPYT SIHI] TaPa3UTOB
O. felineus nabimwogaercsa dpenomen CrieHmopa —
Xermiu — CKOIUIEHHE 503UHO(PUIBHON TOMOT€HHOMN

the walls of which have thinned to 62.38 ym2 (magn.
x50). In zone B, the highest index of the area of pro-
liferative tissue is recorded — 0.315, which consists
of CD31, CD34, CD117, Oct 4-positive cells, lympho-
cytes, monocytes, eosinophilic and neutrophilic leu-
kocytes. In partial resection in the SO setting, the
most pronounced granulomatous inflammation and
granulomogenesis is observed in zone B as compared
to zone A.

Intraductal granulomas (IG), like 2 types previ-
ously described, are found in 100% of cases. We dif-
ferentiate between small, medium and large intra-
ductal granulomas depending on the degree of filling
the duct lumen: small ones close the duct lumen by
10%, medium — by 25%, large ones occlude more
than 1/4 of the lumen area. In addition to granulo-
mas, hyperplastic formations — pseudo-papillary
structures are observed inside the duct. True papillae
(Fig. 4) can be on thin and thick pedicles, which is
due to the expression of proliferative genes, caused
by the secretome of the parasite. In addition, polyp-
ous structures are formed in the lumen of bile
ducts — a result of chronic proliferative inflamma-
tion and, possibly, hyperregeneration of derivatives
of many anlagen. The intensity of hyperplastic pro-
cesses was generally the same in both the 1% and
2 groups of animals.

The GA index of zone B with SO varies from 0.47
to 0.58 (Me = 0.36). O. felineus eggs and exometabo-
lites were a factor of the intraductal granulomas for-
mation. Granulomas of this localization are attached
to the duct wall by means of thin or thick peduncles
(Fig. 5, 6). In granulomatous inflammation around
the eggs of O. felineus, the eosinophilic homoge-
neous fluid accumulation is observed, which is asso-
ciated with the immune response — the formation of
an antigen-antibody-complement complex (Splen-
dore-Hoeppli phenomenon).

Intraductal granulomas in the process of forma-
tion were covered with cholangiocytes, further on
small areas of denudation were found, granulomas
were subject to necrosis. The NAG index reached
0.303, the maximum value of this index — 0.430 was
in large granulomas (Me = 0.318). Necrosis of intra-
ductal granulomas depended mainly on the state of
blood supply caused by sclerosis of a peduncle. Gran-
ulomas with a short peduncle were sclerosed with
less pronounced necrotic changes.

The granulomas of the portal tracts occupy sep-
arate loci. The granulomas area index did not exceed
0.14. Sclerosis occurred without preexisting necrosis.

Periductal granulomas form around small and
medium-sized ducts. The exometabolites and eggs of
O. felineus were factors in the formation of such
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Puc. 4. YI'd a pone CO. ®opMUPYIOMIMICA UCTUHHBIN COCOUEK (1), TUIIEPIUIA3HUs CIU3UCTBIX 000JI04€eK (2),
I0JIOBO3PEJIBIH OMTUCTOPXHUC B IPOTOKE (3). 38-€ cyTku nHBa3uu. OKpacka reMaTOKCUJINHOM M B03UHOM. YB. X200
Fig. 4. PHE in the SO setting. The forming true papilla (2), hyperplasia of the mucous membranes (2), the mature

O. felineus in the duct (3). 38" day of invasion. Staining with hematoxylin and eosin. Magn. x200

JKUIKOCTH, YTO CBS3aHO C MMMYHHOH peakiiuei —
obpazoBaHEM KOMILIEKCA QaHTUTEH — aQHTUTEIO —
KOMILJIEMEHT.

WHTpagyKTasbHble TPAaHyJIEMBbl B IIPOIECCE
dbopMupoBaHusa GBUIH TOKPBITHI XOJIAHTHOIIUTAMH,
B JlaJIbHEHIIeM HaOJII0aIUCh HEOOIbIINE YIaCTKHI
JIEHYJall1¥, TPAHyJIEMbI ObLIIN ITOABEPKEHBI HEKPO-
3y. Unnexke ITHT gocruran 0.303, MakcUMasbHOE
3HAYEHUE 3TOTO UH/IeKca — 0.430 — B KPYITHBIX I'Pa-
Hysiemax (Me = 0.318). Hekpo3 BHYTPHUIIPOTOKOBBIX
rpaHyJeM 3aBUCET IPEUMYIIECTBEHHO OT COCTOSTHUS
KpPOBOCHA0OKeHUsI, OOYCJIOBJIEHHOTO  CKJIEPO30M
HOXKKH. ['paHyIeMbl C KOPOTKOH HOKKOH CKJIEpO3H-

granulomas. The granulomas area index varied in a
wide range: from 0.31 to 0.42. Morphogenesis of
granulomas underwent a characteristic evolution:
“florid” macrophagal granuloma, then necrotizing
and sclerosing ones.

In zone C, the predominant processes include
the regeneration of the parenchyma, first of all, the
activity of the hepatocellular lineage and the forma-
tion of avascular islets from hepatocytes, adenomas
(islets with a capsule), the absence of the trabecular
structure of the hepatocyte fields. Granulomatous in-
flammation was practically not observed, there were
only small formations (parenchymal granulomas)

Puc. 5. UI'D Ha poue CO. UHTpayKTaIbHbIE TPAHYJIEMBI HA HOXKKAX (1, 2). O4aroBble CKOIIEHU HMMYHOKOMITETEHT-
HBIX U IPOT€HUTOPHBIX KJIETOK (3). 38-e cyTku nHBazuu. OKpacKa reMaTOKCHJIMHOM U 303MHOM. YB. X100
Fig. 5. PHE in the SO setting. Peduncled intraductal granulomas (1, 2). Focal aggregates of immunocompetent
and progenitor cells (3). 38" day of invasion. Staining with hematoxylin and eosin. Magn. x100
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Puc. 6. UI'D Ha dpone CO. KpynHas rpaHysieMa Ha IIUPOKOH HOKKe (1). f#ia B cocTaBe rpaHyJIeMsl (2).
120-€ cyTky nHBa3uu. OKpacka reMaTOKCIJIMHOM M B03MHOM. YB. X140
Fig. 6. PHE in the SO setting. Large granuloma with a wide peduncle (7). Eggs in the granuloma (2).
120" day of invasion. Staining with hematoxylin and eosin. Magn. x140

poBaJKCh ¢ MeHee BBIPAYKEHHBIMU HEKPOTUUECKIMU
U3MeHEeHUSMU.

I'paHysieMbl TOPTAJIbHBIX TPAKTOB 3aHUMAIOT
OT/IeJIbHBIE JIOKYCHI. IH/IEKC IUIOIIAAN TPaHyJIeM He
mmpeBbIman 0.14. CKIepo3upoBaHHUE IIPOUCXOJIUIIO
6e3 mpeCyIeCTBYIOIIEro HEKPO3a.

[lepuaykrasbHble TPaHYJIEMbl (HOPMHUPYIOTCS
BOKDYT IIPOTOKOB MEJIKOTO U CPEITHEro KajiuOpOB.
dakTopoM 00pa30BaHUs TAKUX TPAHyJIEM ObUIH K-
3omeTabouThl U sina O. felineus. HeKc mTomaau
rpaHyJieM Koyiebasics B IIMPOKOM JTHAIa30He: OT 0.31
10 0.42. MopdoreHes rpaHyJieM IIpeTepIieBaj Xapak-
TEPHYIO 9BOJIIOIHIO: «IIBeTyIas» (MakpodaraibHas)
rpaHyJieMa, HeKPOTU3HUPYIOUAs U CKJIEPO3UPYIOIIAL.

B 3ome C k peo61afaoiuM Iporeccam Caeay-
€T OTHECTH PereHepaIiuio MapeHXuMbl, IIpeK/ie Bee-
ro — aKTHUBHOCTH TelaToIesUIIsspHoro auddepo-
Ha ¥ HOPMUPOBAHUE ABACKYJIAPHBIX OCTPOBKOB U3
TenaToIUTOB, a7leHOM (OCTPOBKHU C KAaIlCyJIOH), OT-
CyTCTBHE OAQJIOYHOTO CTPOEHHUS IOJIEH TeMaTOIUTOB.
I'paHysieMaToO3HOE BOCHaJIeHUE TPAKTHUYECKU HE OT-
MeUayioch, BCTPEUAJINCH JIUIIb HEOOJIBIINUX pa3Me-
poB oOpazoBaHusA (IIapEeHXUMATO3HbIE TPAHYJIEMBI)
BCJIEZICTBHE MEJIKUX HEKPO30B B IPEICYIIECTBYIO-
el mapeHxuMe — Pe3yJIbTaT PeaKIIuu HeMeJJIeH-
Horo Ttuna npu CO, 3HaUUTEJIBHO peKe IPaHyJIeMbl
JIOCTUTAJIN OOJIBIIINX pa3MepoB (puc. 7).

B momxenyiouHOM Kejie3e BCTPEYAIOTCS TOTh-
KO IapeHXNMAaTO3Hble, HHTPAKAHAIUKYJISADHBIE U
MIepUKAHAIMKYJISIPHbIE  TPAHYJIEMbl.  JBOJIIOIUS
JIAHHBIX TPAHYJIEM UJET 10 YKa3aHHBIM BBIIIE 2Ta-
mam: «IBeryiias» (MakpodarajabHas) rpaHyJieMa,
HEKPOTU3UPYIOasi U CKJIEPO3UPYIOIIAsi, UTO CIIO-
coOCTBYeT pacrIpoCTpaHeHHI0 QUOPOIIACTHYECKHUX
mporieccoB B oprase. OOImMUMU 11 BceX TPAHYJIeM

due to small necroses in the preexisting parenchyma
as a result of immediate hypersensitivity reaction in
SO, granulomas reached large sizes much less often
(Fig. 7).

In pancreas, only parenchymal, intracanalicular
and pericanalicular granulomas are found. The evo-
lution of these granulomas follows the stages indi-
cated above: macrophagal granuloma, necrotizing
and sclerosing, which contributes to the spread of fi-
broplastic processes in the organ. Common to all
granulomas are the factors of their occurrence and
development: secretome, eggs and metabolites of the
cat liver fluke.

CONCLUSION

The considered granulomatosis in 2 experimen-
tal groups of animals from the standpoint of the par-
asite-host system should be attributed to its emer-
gent properties. Granulomatous inflammation and
granulomas occur as a result of the accumulation of
antigenic material in an amount significantly exceed-
ing the nonequilibrium state in the parasite-host sys-
tem. For the opisthorchis, the formation of granulo-
mas is not key for the accumulation of nutraceutical
substrate. O. felineus, like all representatives of the
family Opisthorchiidae, uses cholangiocytes and bile
as a nutraceutical, since “the genomes of these hel-
minths contain genes encoding a set of enzymes and
receptors necessary for the absorption, binding and/
or transformation of nutrients that are only compo-
nents of bile and epithelium of the bile ducts” [13].
Representatives of the genus Opisthorchis can acci-
dentally capture their own eggs, another duct sub-
strate, including erythrocytes and other blood cells
with the oral sucker.
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Puc. 7. UI'D na ¢pone CO. 3ona C. [TapenxumarosHas rpanysiaema (1). Backynorenes (2). BeipaskeHHOE HMMyHHOE
BocnasieHue (3). 120-e cyTku nHBa3uu. OKpacka reMaTOKCHJIMHOM U 903UHOM. YB. X150
Fig. 7. PHE in the SO setting. Zone C. Parenchymal granuloma (1). Vasculogenesis (2). Severe immune inflammation (3).
120" day of invasion. Staining with hematoxylin and eosin. Magn. x150

ABJIAOTCA (baKTOpI)I HUX BO3HUKHOBEHHA U PA3BU-
THA: CEKPETOM, ﬂﬁlla ¥ MeTaboJIUTHI OIIMCTOPXUCOB.

3AK/IIOYEHUE

PaccmarpuBaeMblil rpaHyeMaTo3 B 2 SKCIEPU-
MEHTAJIbHBIX TPYIIAX JKHBOTHBIX C MO3UIIMH CHCTe-
MBI TIAPA3UT — XO3AUH CJIeJlyeT OTHECTH K ee DMep-
JUKEHTHBIM CBOMCTBaM. ['paHysieMaTO3HOE BOcHasie-
HU€ U TPaHyJIeMbl BOSHUKAIOT B PE3yJIbTaTe HAKOILIe-
HUA aHTUTEHHOTO MaTepHasia B KOJIMYECTBE, 3HAUU-
TEJIPHO MIPEBBIIIAIONIEM HEPABHOBECHOE COCTOSTHIE B
CHUCTEMe ITapa3uT — XO3AHH. J[JI OIHCTOpXKUCoB (op-
MHPOBaHUE TPaHyJIEM HE SIBJISETCH KJIIOUEBBIM JIJIS
HAaKOIUIEHUs HYTpPUIIEBTHUECKOro cyberpara. O. feli-
neus, Kak M BCE OIHUCTOPXU/IbI, UCIIOJIB3YET B Kade-
CTBe HyTPUIIEBTUYECKOTO IIPOJIYKTA XOJIAHTHOIIUTHI 1
JKeJIYb, TIOCKOJIBKY «B T€HOMAax 3THUX TIeJIbMHHTOB
TIpe/iCTaBJIeHbI TeHbl, KOJUPYIOIIe Habop depmeH-
TOB U PEIENTOPOB, HEOOXOAUMBIX JJIsI TTOTJIOIIEHN,
CBA3BIBAHUS U/WIN MIPEBPAIlleHUs TUTATEIbHBIX Be-
II[ECTB, SBJIAIONIUXCS TOJIBKO KOMIIOHEHTAMU JKeTIN
Y BIIUTEJIUA KETUHBIX IIPOTOKOB» [13]. OnrcTopxuch
CJIyYaifHO MOTYT 3aXBaTUTh POTOBOI IIPHCOCKOM COb-
CTBEHHbIE SHIa, JIPyrod cybcTpar MPOTOKa, B TOM
YHCJIE SPUTPOIUTHI U MHBIE KJIIETKU KPOBH.
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Partial hepatectomy undoubtedly affects the
system, but does not increase the host’s antigenic
concentration, since granulomas of zone A are non-
immunogenic, and the quantitative characteristics of
granulomas in other zones do not exceed those in
hamsters with only superinvasive opisthorchiasis.
Partial hepatectomy in SO does not increase granu-
lomatous inflammation.
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YacruuHasd renaTdKTOMUA, HECOMHEHHO, BJINA-
€T Ha CUCTEMY, HO HE YCUJINBAECT aHTUTE€HHYIO HAaChI-
IIEHHOCTDb X031 HA, TaK KaK I'PaHyJIEMbl 30HbI A aB-
JIAIOTCS HEMMMYHOT€HHBIMHU, a KOJIU4YeCTBeHHBbIe
XapaKTEePUCTUKHU I'PaHyJIeEM B JPYTUX 30HAX He Ipe-
BBIIIAIOT TAKOBbIEC Y XOMAKOB TOJIBKO C CyII€pHHBa-
3MOHHBIM OIIMCTOPX030M. YacTHuyHasA TelnaTdKTo-
musA Ha ¢pore CO He ycuIUBaeT rpaHyJIeMaTO3HOE
BOCIIAJICHUE.

KoH@IUKT HHTEpEecoB. ABTOPHI 3aBJIAIOT
00 OTCyTCTBUY KOHMJIINKTA UHTEPECOB.
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