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MOP®ONOMMYECKUA MOHUTOPUHI 3KCMEPUMEHTANBHOIO

PUBPO3A NEYEHU Y KPbIC
B. IN. AHgpees, B. M. UbipkyHoB, U. A. KonapaToBuy
'podHeHcKuli 2ocydapcmeeHHbIl MeduyuHCcKul yHuUsepcumem, (podHo, benapych

BeedeHue. Tuoauemamud (TAA) — uHOyuuposaHHbIl ¢pubpo3 nedeHu (PI1) npusHaemcsi Knaccu4eckol MoOesibo
MOKCUYECKO20 MopaxeHusi nedeHu, o0Hako Ons daHHOU Modeniu 8 numepamype omcymcmeyem ornucaHue rnocredo-
gameribHbIX cmaduli 2ucmoio2udecKUX U yrbmpacmpyKmypHbIX USMEHEeHUU pa3HbIX KITemMOYHbIX Monynayud, npuHU-
Marouwjux ydacmue 6 ¢ghubpo3zoobpasosaHuu.

Llens uccnedosaHus. [Nposecmu mopghborioaudeckuli MOHUMOPUHe ¢hubpo3006pa3osaHusi 8 MEYEHU Y KpbIC
Ha TAA-molenu @1 mo eaucmonoau4eckuM U yrbmpacmpyKmypHbIM USMEHEHUSIM 2eramoyumos U nepucuHycoudarsb-
HbIx unoyumos (HSC).

Mamepuan u MemoObl. OkcriepumeHm 8bInosiHeH Ha 18 nonnogospenbix Kpbicax-camyax. ModenuposaHue @[ npo-
800un10ch nymem eHympubprowuHHo20 esedeHusi 2% pacmeopa TAA e dose 10 mi/ke Yepe3 OeHb. BbinonHsnack
ce8emosasi MUKPOCKOIUSI MOJTYMOHKUX CPe308 Me4YeHU, a MmakXe 3/1eKMPOHHasi MUKPOCKOIMUST yIIbMpPamOoHKUX CPE308.

Pe3ynbmamei. ViccriedosaHue MorymoHKUX CPe308 MmKaHU MeYeHU XUBOMHbIX KOHMPOIbLHOU epyrrbl rokasa-
J10 HOpMarbHyr apxumeKkmypy napeHxumbl, bonbwoe konudecmeo HSC, codepxauwux KpyrnHbie funudHbie Kanau
(«nokoswutcs» ¢heHomuri), O4eHb Marfoe Koru4ecmeso yumornaa3mMamuyecKkoeo Mmampukca, 6edHo20 membpaHHbIMU
opaaHesnnamu. Y )ueomHblix, nomyqusuwux TAA 8 meueHue 4 Hedesb, 3aghukcupo8aH Me3eHxXuMaribHO-anumenuarsb-
HbIl nepexod HSC u3 «nokosiujezocsi» muna 8 gpubpoceHHoe cocmosiHue (gpubpoceHHbIl ¢heHomur), 4mo conpo-
80XX0asiocb MOCMeneHHbIM yMEHbWEHUEM Hucia pemuHoscodepx)auux Kanenb u nosieneHuem y HSC npusHakos
gubpobnacmomnodobHoul knemku (OK). Y xueomHbix, nonyquswux TAA 8 medeHue 12 Hederb, 8 neYeHu ysenu4yusari-
¢S nyn pubpo2eHHbIX KIemok, Mpoucxodusl Me3omenuarnbHO-Me3eHXUMalbHbIU nepexod, npu KoOmopomM mMe3omesu-
arnbHble Kemku Muepupyrom 82ybb napeHxumsl u npuobpemarom mMe3eHxumarbHbIl coeHomur. Jlunudcodepxawue
akmueuposaHHblie @K obHapyxusanucb U 8 hubpo3HOU MmKaHU B80Kpy2 UeHmpasbHOU 8eHbl. 3HayumesibHO Yauwe
ecmpeyanuchb o4aau 0ecmpyKyuu ne4éHoYHoU mkaHu, 06ycrioeneHHbIe HEKPO30M U arormo30M 2enamoyumos.

Bbigodbi. BeedeHue TAA uHOyyupyem ¢hubpo3oobpasosaHue 8 neveHu, a 2Uucmosioaudeckull U yrnbmpacmpyKkmyp-
HbIU MOHUMOpPUHe cocmosiHus eernamouyumos u HSC no3sonsem MoHumopuposams 8ce cmaduu ¢hubpo3oobpasosa-
HUS1, YMOYHUMb MEXaHU3MbI MOPaXeHUs1 8HYMPUKIIEMOYHbIX Ope2aHes1 U 8apuaHmel eubenu eenamoyumos. [aHHas
modernb @Iy Kpbic MOxXem 6bimb rnpumMeHeHa fpu anpobayuu Ho8bIX aHMUEUOPO3HbIX NTeKapCMeEeHHbIX cpedcms.

Knroueenblie crnoea: Kpbichl, neyeHb, ¢hubpos, nepucuHycoudarbHbie Iunoyumai.

MORPHOLOGICAL MONITORING OF EXPERIMENTAL LIVER

FIBROSIS IN RATS
V. P. Andreev, V. M. Tsyrkunov, |. A. Kondratovich
Grodno State Medical University, Grodno, Belarus

Background. Though thioacetamide (TAA)-induced liver fibrosis (LF) is recognized as a classical model of toxic liver
damage, there is no literature data on the description of its successive stages of histological and ultrastructural changes
in various cell populations involved in fibrosis.

Objective. To conduct morphological monitoring of fibrosis formation in the liver of rats using the TAA model of LF
based on histological and ultrastructural changes in hepatocytes and perisinusoidal lipocytes (HSC).

Material and methods. The experiment was carried out on 18 sexually mature male rats. LF was modeled by
intraperitoneal injection of 2% TAA solution at a dose of 10 ml / kg every other day. Light microscopy of semi-thin
sections of the liver was performed, as well as electron microscopy of ultrathin sections.

Results. The study of semi-thin sections of rat liver tissue from the control group showed a normal architecture of
the parenchyma, a large number of HSCs containing large lipid droplets ("resting" phenotype), a very small amount of
cytoplasmic matrix poor in membrane organelles. In the animals that were receiving TAA for 4 weeks, a mesenchymal-
epithelial transition of HSCs from the "resting" type to a fibrogenic state (fibrogenic phenotype) was recorded, that
was accompanied by a gradual decrease in the number of retinol-containing drops and the appearance of fibroblast-
like cells (FLC) in HSCs. In the animals, that were receiving TAA for 12 weeks, the pool of fibrogenic cells in the
liver increased, a mesothelial-mesenchymal transition occurred, characterized by the mesothelial cell migration deeper
into the parenchyma and their acquisition of a mesenchymal phenotype. Lipid-containing activated FLC were also
found in fibrous tissue around the central vein. Foci of hepatic tissue destruction caused by necrosis and apoptosis of
hepatocytes were much more common.

Conclusions. Administration of TAA induces liver fibrosis while histological and ultrastructural monitoring of the state
of hepatocytes and HSCs allows to monitor all stages of fibrosis, clarifying the mechanisms of damage to intracellular
organelles and variants of hepatocyte death. This model of LF in rats can be used to test new antifibrotic drugs.
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BeedeHue

XpoHM4yeckoe BO3AENCTBME HA MeYeHb TOKCU-
YeCKMX BELLeCTB — Kraccuyeckumn cnocod dopmu-
poBaHusi hmnbposa neveHun (Pr1) y nabopaTopHbIX
XMBOTHbIX. Cpean MHOrux npegcrasmTener npodgu-
OPOreHHbIX renaToTOKCMHOB (YETbIPEXXIOPUCTbIN
yrnepog, AWMETUINTHUTPO3aMWH, OUITUITHUTPO3a-
MUH 1 apyrue), Tnoauetammg (TAA)-MHOyLMpOBaH-
HbIn @Iy rpbI3yHOB — pacnpocTpaHeHHasi MOAEeNb,
MOCKONbKY AENCTBME TOKCMHA NPUBOOUT K MOPdO-
NOrMYEeCKUM 1 BUOXUMUYECKMM N3MEHEHNSM, Napa-
METPbl KOTOPbIX aHaNOrMYHbl XapakTepUCTUKaM npu
LMppo3e neyeHun Yenoseka [1, 2, 3].

TAA meTabonmsmpyetca B MUKPOCOMax LIEH-
TPONOOYNAPHbLIX renaTtounToB MNEYEHOYHbIM  LK-
Toxpomom (Cytochrome P450, CYP) go cynbduHa,
a 3atem go cynbdeHa [4]. CynbdurH oTBe4YaeT 3a
yBenuueHne Sapblllek, yBenmdeHne obbema agpa
N BHYTPUKIETOYHOM KOHUeHTpauum Ca++, unsme-
HEeHMe MPOHMLAEeMOCT! KINEeToK W MnoAaBlieHne
MUTOXOHApWaneHon aktmeHocTn. CynbdeH pery-
nupyeT BbICBOOOXAEHNE CMHTa3bl OKCMAa asoTa
(NO-synthase, NOS) 1 akTMBHOCTb MHOYLMPOBaH-
HOro cTMmyrnom sigepHoro caktopa-jB (NF-jB), ueHn-
TpanbHOrO Meguatopa BOCManuTeNbHbIX peakuuin
N MMMYHHOWN (PyHKUMW, BbI3bIBas LEHTpUIobynsp-
HbIl HEKPO3, AeHaTypauuio GenkoB 1 nepekncHoe
okucnenve nunuagos [5]. Kpome Toro, TAA Hapy-
LWAeT UMK MOYEBUHBI Y aKTMBHOCTb OPHUTMHAMWU-
HoTpaHcdepasbl [6].

TTA-nugyumpoBanHbli O npusHaeTcsa knaccu-
YECKON MOOESbI TOKCUYECKOTO MOPaXXEHUS NeYeHN
n3-3a XopoLler pacTBOPMMOCTU SAHHOIO TOKCUMHA
B BOOE W ONMTENbHOrO nepvoga MoBpEeXOeHus U
BOCCTaHOBMeHus. Mcnonb3oBaHne mMoaenu TOKCU-
YECKOro MOBPEXAEHUS MeYEeHU, MHOYLUMPOBAHHOIO
TAA, No3BonNseT KOHCTaTMpOBaTb pa3BMTME BOCMa-
neHus n dubposa, B pesynbTaTe KOTOPbIX aKTUBUPO-
BaHHble MMOUBPOBNacTbl B MEYEHN CEKPETUPYIOT
Oernku BHekneTo4yHoro maTtpukca (ECM), ocHOBHbLIM
MCTOYHMKOM KOTOpPbIX BbLICTYNaT pPe3ngeHTHble
3Be3guatble kneTkn nedveHun (Hepatic Stellate Cell,
HSC, Cell of Ito) wnnu nepucuHycomganbHble NUMo-
uutbl (MCN) [7]. OaHako B nuTepaType OTCYTCTBYET
onucaHve nocrefoBaTefibHbIX CTagui rMcTonoru-
YECKUX U YNbTPaCTPYKTYPHbIX nameHeHui MNCJ1 npu
akcnepumMmeHTansHoMm TAA-nHgyumpoBaHHom DI,
YTO BaXKHO A1 JOKIMMHUYECKUX MCCEeAoBaHWn Nnpu
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anpobaunn HOBbIX aHTUUOPO3HbIX NEeKapCTBEH-
HbIX CPEACTB.

Lenb uccnedogaHusi — NnpoBecT Mopdonoru-
YeCKUn MOHUTOPUHI oMBpo300bpasoBaHNs B neve-
HW 'y Kpbic Ha TTA-moaenu ®I1 no rmcTonornyeckum
N yNbTPaCTPYKTYPHbIM N3MEHEHNSIM renaToLuToB 1
Mcro.

Mamepuan u memoOdsbi

3KCnepuMeHT BbINOMHEH Ha 18 MonoBo3penbIxX
KpblCax-camuax, KoTopble Obinv pasgeneHbl Ha 3
rpynmbl.

B 1-1 rpynne (koHTpornb, n=6) Beoaunca 0,9%
pacteop NaCl BHyTpnGptowKnHHO B fo3e 10 mn/kr
Yyepes feHb B TedeHue 12 Hegenb. Bo 2-n rpynne
(n=6) BBOAMncs 2% pactBop TAA BHyTpMOpHOLL-
MHHO B go3e 10 mn/kr yepes3 OeHb B TeyeHune 4-x
Hegdenb. B 3-11 rpynne (n=6) BBoguncsa 2% pacTtsop
TAA BHYTPMOPIOLWNHHO B f,03e 10 Mn/Kr yepes oeHb
B TedyeHue 12 Hegenb. PactBop TAA rotoBunu exe-
OHeBHo [8].

M3yueHuio ynbTpaToHKMX CPe30B NpeaLecTBo-
Bano mccrnegoBaHne B CBETOBOM MUKPOCKOME Mo-
NYTOHKMX cpe3oB (1MKM). [4nsa nyyero BbiABAEHUS
Ha MONYTOHKUX Cpe3ax BHYTPUKNETOUYHbIX CTPYKTYp
(opraHongoB, BKMIOYEHUN) M MEXYTOYHOrO BeLle-
CTBa TkaHb OGuonTata cHadana dukcupoBanu no
meToanke SatoTaizan, a 3atem 1% 4eTbIPEXOKUCHIO
ocmusa Ha cpoccaTHoM Bydhepe 3epeHceHa pH 7,4
¢ nobasneHnem amxpomata kanusa (K2Cr207) unu
KpUCTanmoB XpomMoBOro adruapuaa. [lonyToHkue
cpesbl, NPUroToBIEHHLIE U3 BIIOKOB TKaHU, NpeaHa-
3HAYEHHbIX ONS U3y4YeHUS B 3NEKTPOHHOM MUKPO-
ckone, okpaluvBanu kpacutensmu asyp Il n ocHos-
HbIM OYKCUHOM.

[nsa ynbTpacTpyKTYpHOro NccrnefoBaHUs TOHKME
Kycoukn pasmepoMm 1mm3 dukcupoBanum MeToaoMm
OBOVHON hukcaumn: BHavane hukcnposanm no me-
Toauke Sato Taizan [9], 3aTem nocne NPOMbIBKA B
0,1 M docchaTHoM Gydbepe 3epeHceHa (pH 7,4)
ob6pasubl TKaHW B TeveHWe 1 yaca AOMOSHUTENb-
HO doukcupoBanucb B 1% ocmueBoM cpukcaTope,
NpUroToBreHHOM Ha ToM >xe Oydepe. MNMocne peruv-
ApaTtauun obpasuoB B cepun CNMPTOBbIX PacTBO-
pOB BO3pacTatoLLelrt KOHLEHTpaLMM U aueToHe OHU
nomMeLlanunck B NpenosiMMepu3oBaHHy0 cMecb Oy-
TWMOBOro MeTakpunara u cTupona, nonMMepu3oBa-
nunce npu 60° Lenbcus. YnbTpaToHkue cpesbl ToM-
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WwnHon 35-45 HM nonyyanu Ha ynbTPamMuKpOTOME
dupmbl Jlenka, koHTpactuposanu 2% pacTBOPOM
ypaHunauetaTta B 70° aTaHone v uMTpaToOM CBUH-
ua. KoHTpacTupoBaHHble Cpesbl U3yvanuch B anek-
TpoHHOM Mukpockone JEM-1011 (JO, Anonus).

OKCNepuMeHT NpoBeAeH B COOTBETCTBUN C Mpa-
BMMaMM U HOPMaMW FyMaHHOro obpalleHns C Xu-
BOTHbIMW U 0O0OPEH KOMUTETOM NO GUOMeaULIMH-
ckon aTuke YO «[plrMY».

Pe3ynbmamsi u ob6cyxdeHue

CeeToonTnyeckoe wuccnegoBaHMe MnONYTOHKUX
Cpe30B TKaHM NEYEHN XXMBOTHbLIX KOHTPOSbHOM rpyn-
Nbl NOKa3ano HOpMasbHY0 apXUTEKTYPY NapeHXu-
Mbl U HebonbLIOe KONMUYECTBO COEAUHUTENTbHOWN
TKaHW B 06nacTu nopTanbHOM 30HbI U LIEHTPanbHOM
BeHbI (puc. 1, 2).

B neyeHn MHTaKTHBLIX XUBOTHLIX OBHapyxumBa-
nocb goctatodHo 6onblioe konmyecTtBo [NCJI, ko-
TOPble MOXHO BMAETb Ha MOMYTOHKUX cpe3ax npu
CBETOOMNTUYECKOM M3YYEHUU MO HaNU4UI0 B LMTO-
nnasme KpynHblX MMNUOHbIX (PETUHONCOAEPKALLMX)
kanens (puc. 3).

Hanuune Gonblioro konuuyectsa nunuacomep-
)Kawmx BknoveHun B umtonnasme MNCJ1 ceuaetens-
CTBOBano 00 WX «MOKosiLLeMcCsi» DeHoTune unu
HU3KO(PYHKLMOHANBHOM COCTOSIHUW. YNbTpacTpyk-
TYpHO OCOBEHHOCTBIO TaKOro (HeakTMBHOrO) TMna
MCI, Hapsay ¢ NpUCYTCTBMEM NUNUOHbLIX Kanenb,
©ObIN0 KpariHe Maroe KOnM4ecTBO LuTonnasmaTmye-
CKOro MaTpukca, 6egHoro membpaHHbIMY OpraHern-
namu, B TOM YMCe MUTOXOHAPUSIMU U 3HAO0MNa3ma-
TUYECKUM PETUKYNyMOM (puc. 4).

PucyHok 1. — 1-a epynna (koHmponb): obnacmb mnop-
marnbHOU  30Hbl;, 8eHa (beras  cmpernka);  Ken4Hbil
npomok  (kpacHasi ~ cmpenka);  apmepuona  (HakoHeu-
HUK  cmpeJiKu) coeduHUmeribHasi  MmKaHb (kpacHas

cmpernka). [lonymonkuticpes. Okpacka:a3ypll—ocH. pykcuH. x400
Figure 1. — 1st group (control): area of the portal area; vein (white arrow);
bile duct (red arrow); arterioles (arrow tip) connective tissue (red arrow).
Semi-thin section. Azure Il-basic fuchsin stain. x400

PucyHok 3. — 1-a epynna: nokosiwuecsi [ICJ/1 ¢ 6onbwum
Ko/lu4ecmeoM  pemuHosicooepxaujux Kanenb (cmpersku),
pacrionoxeHHble  86nu3u  yeHmpasnbHou e8eHbl (Lig). [lo-
nymonkuli cpe3. Okpacka: asyp Il — ocH. ¢pykcuH. %1000
Figure 3. — 1st group: resting HSC with a large number of retinol-containing
drops (arrows) located near the central vein (Lg). Semi-thin section. Azure
Il-basic fuchsin stain. x1000
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PucyHok 2. — 1-9 epynna (KOHmMpPOorsb): napeHxuma mkaHu rnede-
HU 8 obnniacmu yeHmMponobynsapHOU 8eHbl (36e3004Ka); CUHYCOUO
(cuHsisi cmperika), coeOuHUMerbHasi mkaHb (HaKOHEYHUK cmperi-
Ku). MNMonymoHkul cpes. Okpacka: a3yp Il — ocH. gpykcuH. x400
Figure 2. — 1st group (control): liver tissue parenchyma in the area of
the centrolobular vein (asterisk); sinusoid (blue arrow), connecting tissue
(arrow tip). Semi-thin section. Azure ll-basic fuchsin stain. x400

PucyHok 4. — 1-9 epynna: ynbmpacmpykmypHbil ¢e-
Homun  «nokosweeocss»  [IC/l, ¢ sdpom (5I)  Henpa-
8usbHOU ~ (hOPMbI,  OKPYXXEHHOM — JIUMUOHBIMU  Karns-

Mu (38e30ouyka), c HebonbwuMm 0b6BLEMOM yumorniasmbl,
crnabopazsumoli aHOonnamMamuyeckol cembto, HebonbWuM
Koruyecmeom  Mesikux MumoxoHOpud. [enm — eemnamoyum
Figure 4. — 1st group: ultrastructural phenotype of the "resting”
HSC, with an irregular nucleus (5) surrounded by lipid drops
(asterisk), with a small cytoplasm volume, an underdeveloped
endoplasmic network, a small number of small mitochondria. 'en
— hepatocyte
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Me3eHxMarnbHo-anuTenmanbHbIN nepexos
(TpaHcanddepeHumposka) MNMCJT 13 «nokoserocs»
B (pnbporeHHoe cocTosiHne (pMOpPOreHHbIN eHo-
TWM) CONPOBOXAANCH NOCTENEHHbIM YMEHbLUEHNEM
yycna peTMHoncoAepXalumx Kanenbs. B cBasm ¢ atum
nctnHHoe konuyectso [CJT B napeHxume neyeHu
MOXHO ObINO ONpeaenvTb, UCMOMb3Ys KOMMIEKCHOE
3NEKTPOHHO-MUKPOCKOMUYECKOE 1 CBETOONTMUYECKOE
nccregoBaHne MONYyTOHKMX CPe30B, MPUrOTOBIEH-
HbIX 13 OrOKOB TKaHW, 3anN1TOM B CMOITY.

HanHbin (nepexogHbivl) deHotun MNCJT BoiSBREH
Npu U3y4YeHUN TKaHU NEeYEHMN XUBOTHBIX 2-1 rpynnbl,
koTtopbiM TAA BBOAMNU B TeyeHve 4 Hepenb. Ynb-
TpacTpyktypa mHorux NCJ1 xapakTepusoBanacb no-
SIBNIEHNEM Y HUX Npu3HakoB mbpobnactonogobHom
knetku (PK) — yBennueHne obnactu syxpomatuHa (B
HEN HaxoaaTCsl TPAHCKPUMUMOHHO-aKTUBHbBIE TeHbl),
YMEHbLLEHNE KONMMYEeCTBa NMUMUOHbIX BKIMOYEHWUA Y
nepepacnpegenexue nx no nontocam MNCI1 (puc. 5).

PucyHok 5. — 2- epynna: mecHbIl KOHMakm 2eramoyu-
ma (len) ¢ ®K, coxpaHuswel nunudHble Kamnnu Ha mnosocax
(cmpernku), Hebonbwol 06000k eemepoxpoMamuHa u obwup-
Hyro obrnacmb ayxpomamuHa 8 osarnbHoM siope (). B mecHom
KoHmakme ¢ @K ny4ok Korna2eHo8biX 80JIOKOH (38e300uKa)
Figure 5. — 2nd group: close contact of hepatocyte (l'en) with FC, which
retained lipid drops at the poles (arrows), a small rim of heterochromatin
and a vast area of euchromatin in the oval nucleus (51). In close contact
with FC, a bundle of collagen fibers (asterisk)

OpueuHaribHble uccrnedosaHusi

@K cnocobHbl cuHTesmpoBaTe ECM, o yem cBu-
OeTenbCTBYIOT NMYYKX KOSnareHOBbIX BOMOKOH, pac-
NONOXEHHbIE PSAOOM C HUMK (puc. 6-8).

[Mpn cBETOONTUYECKOM U3YYEHUN U3MEHEHWUIA B
napeHxume neyeHu KpbIC, NOryYaBLUMX B TeYeHue
4 Hepenb TAA, Gbinu obHapyxeHbl criefyoLue
M3MEHEHNS: TMpPU3HAKNW paHHero creaTorenatuTa
B BMAE MENKOKanernbHON XWPOBOW WHPUMNbTPa-
umm renatoumTtoB (puc. 7), renatomeranouuTosa
(puc. 8), obpasoBaHWe COEAMHUTENBHOTKAHHbIX
cent (puc. 9), paspacTaHve >Xen4yHbIX NPOTOKOB
(puc. 10), Habyxwas uuTonnasmMa renaTtouuToB U
obnuTepmpoBaHue cuHycomaoB (puc. 11), yTonuwe-
HWe B OTAENbHbIX yYacTkax Kancyrnbl BCNeAcTBUe
nponudepaunm pubpo3HON TKaHN U BHEZPEHME OT
Hee, BrryOb NapeHXnMbl, TOHKMX PUOPO3HBIX CceNnT
(neperopofok), psigoM € KoTopbiMuM OBHapyxuBa-
nuce renatomeranouunTsl (puc. 12).

PucyHok 6. — 2-5 epynna: 8 yeHmponobynspHol 30He rneyeHu
akmusuposaHHasi ®K (cmperika), codepxawjasi Ha Moncax
MernKue nunudHele Karnmnu, npucmynuewas K cuHme3y Kosnaze-
Ha, Komopbil OKpaweH OCHOBHbIM (hyYKCUHOM 8 KpacHbIU yeem.
lMonymoHkuli cpe3. Okpacka: a3yp Il — ocH. ¢pykcuH. x1000
Figure 6. — 2nd group: in the centrolobular zone of the liver, activated FC
(arrow) containing small lipid drops at the poles, which began to synthesize
collagen, colored red with the basic magenta. Semi-thin section. Azure II-
basic fuchsin stain. x1000

PucyHok 7. — 2-51 2pynna: nunudHble Kariu pa3Hol 8efuYUHbl 8
2enamouyumax (benble cmpesnku) 8bnu3u nopmarsnbHO20 mpak-
ma; ®K ¢ eOUHUYHbIMU NUMUOHLIMU KarisiMu (YepHble cmper-
Ku). lMonymonkuti cpe3. Okpacka: asyp Il — ocH. gpykcuH. x1000
Figure 7. — 2nd group: lipid droplets of different sizes in hepatocytes (white
arrows) near the portal tract; FC with single lipid drops (black arrows).
Semi-thin section. Azure ll-basic fuchsin stain. x1000
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PucyHok 8. — 2-a epynna: eenamomeaanoyumsbl (38e3004-
Ku), KOHmakmupyrouwue ¢ ¢opmupyrowetics cenmod. 50po
obosHayeHo cmpenkol, ®K — HakoHeyHukoM cmpesnku. [lo-
nymoHkul cpe3. Okpacka: asyp Il — ocH. ¢pykcuH. *x1000
Figure 8. — 2nd group: hepatomegalocytes (asterisks) in contact with the
forming septum. The core is indicated by an arrow, FC - by an arrow tip.
Semi-thin section. Azure ll-basic fuchsin stain. x1000
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M3BecTHO, 4TO BO3gencTeue TAA conpoBoxaa-
eTcs obpa3oBaHMEM akTMBHbIX (POPM Kucnopoaa,
KOTOpPbIE MHIMOUPYIOT TPAHCMOPT NUNMAO0B, NPOLECC
6eTa-0KMCNEeHNS XUPHBIX KUCIOT B MUTOXOHOPUSX,
npvBoAs K LMTONNA3MaTU4ECKOMY HAaKOMMEHWUIO
nMNnMaoB B rNagkom dHAonnasmMaTuyeckon cetu
renaTounToB, 0O6pas3oBaHMI0 NUNUOHbIX Kanenb u,
CrneaoBaTernbHO, K OXXMPEHUIO NMEeYeHn Unn creaTo-
renatuty [10].

BaxHO 3aMeTuTb, YTO Ha TMCTONMOMMYECKNX npe-
napaTax XX1pOoBbI€ Karnmnun 3KCTParmpyrTcs N3 TKaHu
npv NPOBOAKE Yepes KNMpOopacTBOPUMbIE KNOKOCTH,
nosTomy o00Opa3oBaBLUMECS BaKyonu BOCMPUHU-
MatoTCsl Hepeako Kak rmgponuyeckas Auctpodus
KNeToK.

ONEeKTPOHHO-MUKPOCKONNYECKOE U3yYeHue ne-
YEHW JKMBOTHbIX 2-W TPynnbl BbIABUMO LUMPOKUN

PucyHok 9. — 2-9 2pynna: ¢ghpaemeHm c¢hopMupyrouelicss co-
eO0uHuUmernbHomkaHHol cenmbl ¢ ydacmuem @K (cmpen-
Ku), 8 uumorasme eOUHUYHble JfUMulHble Karnu. [lo-
niymorkuli cpes. Okpacka: asyp Il — ocH. ¢pykcuH. %1000
Figure 9. — 2nd group: fragment of forming connective tissue septum with
the participation of FC (arrow), single lipid drops in the cytoplasm. Semi-
thin section. Azure ll-basic fuchsin stain. x1000

PucyHok 11. — 2-1 epynna: uHguabmpayusi CuHycoudos
(38e3004Ka) MOHOHYKIIEapHbIMU 80CManumesbHbIMU Kriemka-
Mu (kpacHass cmpernka). Makpogpae/knemka Kyncpepa (6enas
cmperska) 8 KOHmakme ¢ fumMgoyumamu (HaKOHeYHUK cmperi-
Ku). MonymoHkuti cpe3. Okpacka: a3yp Il — ocH. gpykcuH. x1000
Figure 11. — 2nd group: sinusoid infiltration (asterisk) by mononuclear
inflammatory cells (red arrow). Macrophage/Kupffer cell (white arrow) in
contact with lymphocytes (arrow tip). Semi-thin section. Azure Il-basic
fuchsin stain. x1000
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CMEeKTP CyOKNEeTOYHbIX aHOManuin B YrbTpacTpyk-
Type a4ep v opraHensn uutonnasmbl renaTouunTos,
KOTOpble OTpaxanu uuTonaTudeckme 9PdeEKTbI
Tokcuyeckoro aencteua TAA. Agpa B renatoumTax,
HaxoasLwmxcs B6rman ubposHblx cenT, Obinun yBe-
NYeHsbl, B HUX Habnoganack NoTeps KOHOAEHCUPO-
BaHHOro XxpomaTtuHa BONM3n sgepHor memopaHbl 1
LeHTpanbHoln obnactn sapa; kapvonnasma Obina
CBETINOW (NpuU3HaKkM Kapuonuauca), B He Hepeako
Haxo4MnMCb BakKyomnu, copepxaliue uuTonnasma-
TUYECKMe OpraHennbl U nunuaHsle kannm (puc. 13,
14). AgpbIWwkn B 3TUX renatoumntax Obiiv roMmoreH-
HbIMW, NNOTHBIMWU, HEPEAKO YBEMUYEHHBIMU; B HUX
HEBO3MOXHO 6bINo pasnuyaTe GUbpUNNapHbIE LiEH-
Tpbl, PUOPUNNAPHBIA U TPAHYNSAPHBIA KOMMOHEHTHI.

Hawe wvccnegoBaHue BbISBUNO  3HAYUTENb-
HYI0 PEKOHCTPYKLUMIO 3HOOMNNa3MaTU4eckon cetw,

PucyHok 10. — 2-5 epynna: nponughepayusi anumenusi xesy-
HOo20 rnpomoka (38e3004Ka) 82r1ybb MapeHXumbl, COMpPo-
goxOaruwjasicss  paspacmaHueM  coeOUHUMEsbLHOU  mKaHu
(nepudykmynsipHbil ¢pubpo3d). Nonumopghudm si0ep anumenu-
arnbHbIX KNemok rnpomoka. llnasmamuyeckas knemka (cmpers-
ka). lMonymonkuti cpe3. Okpacka: asyp Il — ocH. gpykcuH. x1000
Figure 10. — 2nd group: proliferation of bile duct epithelium (asterisk)
deep into the parenchyma, accompanied by growth of connective tissue
(periductular fibrosis). Polymorphism of ductal epithelial cell nuclei. Plasma
cell (arrow). Semi-thin section. Azure Il-basic fuchsin stain. x1000
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PucyHok 12. — 2-51 epynna: ymornujeHue Karicyiibl 8 0moesibHbIX
yyacmkax, paspacmaHue ¢pubpo3Hol mKaHU 80Kpye eenamouyu-
mos. KposeHocHbili cocyd obosHaqeH 38e3004Kkoll, ®K — cmpern-
kou. MNMonymoHkut cpe3. Okpacka: a3yp Il — ocH. gpykcuH. x1000
Figure 12. — 2nd group: thickening of the capsule in separate areas,
growth of fibrous tissue around hepatocytes. The blood vessel is indicated
by an asterisk, FC by an arrow. Semi-thin section. Azure ll-basic fuchsin
stain. x1000
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3aKMoYaLWycs B 3HAYUTENbHOM paspacTaHuv
OBOMHbIX MeMbpaH — charocop, KoTopkle y4acTBy-
toT B 0bpasoBaHum aytodarocom. darodopbl OKpy-
Xanv oTaenbHble MUTOXOHAPUM (Pexe — HECKOMNbKO
opraHens), NepoKCUCOMbI, ANeMEHTbl FMagKon 9H-
gonnasmaTtuyeckon cetu (puc. 15, 16).

[Mpn cBETOONTMYECKOM WU3YYEHUU U3MEHEHUA B
napeHxnume neyeHn KpbiC B 3-W rpynne, nonyyas-
wux TAA B TedyeHue 12 Hefenb, yCTaHOBMNEHO pac-
LUMpEeHne macluTaboB AeCTPYKLUN NEYEHOUHON TKa-
HW, BblpaXalLencss B UHTEHCUBHOM paspacTaHuu
Pr1OpPO3HOW TKaHN Ha BonblUeM NPOTSKEHUN Kancy-
Nbl, B CBA3W C 3TMM OHa CTaHOBMUIacb HEPOBHOW,
C BbIOyxaHusMM B Tex yyacTkax, rae ¢pumbpos 6bin
MeHee BblpaxeH. CoeAMHUTENbHOTKaHHbIE CenThl,
paspacTasiCb OT Karncyribl, MOPTanbHbIX 30H N LEH-
TpanbHbIX BEH, pa3gensany napeHxuMmy Ha Merkue

PucyHok 13. — 2-51 2pynna: anekmpoHozpamma siopa (cmperika)
2enamouyuma, 8 Komopom Habmodarmcs 20MO2eHHOe OCMUO-
purnbHoe nukHomu4eckoe s0pbILKO (38e3004Ka) U 8aKyornu (Ha-
KOHEYHUKU CmperioK), codepxaujue 3reMeHmbl Yyumoraa3mbi
Figure 13. — 2nd group: electron micrograph of the nucleus (arrow) of
hepatocyte in which homogeneous osmiophilic picnotic nucleus (asterisk)
and vacuoles (arrow tips) containing cytoplasm elements are observed

X e i e
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PucyHok 15. — 2-1 epynna: anekmpoHozpamma chpazcmeHma
eenamouyuma. B ¢oopmupyroujelics aymoghazocome (ghazoghopa
0b603HavYeHa HakOHeYHUKOM CMpesiKu) Haxo0simcs MUmMoXoHOpUS
(Mx) u nepokcucomsi (lc) ¢ paspywarouumucss MembpaHamu
Figure 15. — 2nd group: electron micrograph of a hepatocyte fragment. In
the forming autophagosome (phagophora indicated by the tip of the arrow)
is mitochondria (Mx) and peroxisomes (Ic) with collapsing membranes

OSMKM
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N KPYyrMHble NOXHble Aonbkn (puc. 17). B nHTeHcus-
HO Pa3pOCLUMNXCS XeNYHbIX NPOTOKax Habnwganuce
Ae30praHn3aums 1 TECHbIN KOHTaKT HEUTPOMUIOB C
anuTtenuem (puc. 18). Cnegyet oTMETUTb, YTO B U3-
y4yaeMbln Nepuog KonmyecTBo HENTPOUIoB B TKa-
HW 3HAYMTENbHO YBENNYMBANOCh, YTO 0ObsCHAETCS
yBeNnuYeHneM HeKpPO30B renaToLMTOB B MapeHXMME.

Bospactano Takke KONM4ecTBO renaTomera-
NOUMTOB WM renaToumMToB C FOMOFE€HHbIMU MUKHO-
TUYECKUMUN SAPbLILLKaMU, HEPeOKO OYeHb KPYrMHbI-
MW, 3aHUMaKLMMU 3HAYUTENbHbLIM 00bemM saapa.
B0O3MOXHO, 3TO CBSI3aHO C TeM, YTO OKONOSApPbILL-
KOBbI, W PAAOM HaxoOAWMNCH reTepoxXpoMaTuH
obbeanHANUCb ¢ Matepuanom sgapbiwka (puc. 19).
MopobHasi ynbTpacTpykTypa sapbillika YykasbiBa-
na Ha nonHoe MHrMbupoBsaHne cuHTesa pubocom-
Ho PHK 1 doopmupoBaHue cybbeauHuy, pubocom.

PucyHok 14. — 2-9 epynna: anekmpoHozpamma sidpa (51) c
HapyweHHoU yrnbmpacmpykmypou A0pblwKa (38e3004Ka)
U 8aKyornbto, oOzpaHu4eHHol sidepHol obosoykol,  codep-
xawel nunudHyto karmo (flun) u anemeHmb! yumonnasmbl
Figure 14. — 2nd group: electron micrograph of nucleus (5) with disturbed
ultrastructure of nucleus (asterisk) and vacuum limited by nuclear envelope
containing lipid drop (/lun) and cytoplasm elements

PucyHok 16. — 2-a epynna: anekmpoHozspamma pasMeH-
ma yumonnaambl e2enamouyuma. ®azoghopa, OKpyxKarowas
anemMeHmsl enadkoli  sHAorasMamuyeckol cemu (cmpers-
Ka), «Mx» — MumoxoHOpus, MepOKCUCOMbI — HaKOHey-
HUK CmpersKu, paspywarouasics nepokcucoma — 38e3004Ka
Figure 16. — electron micrograph of a hepatocyte cytoplasm fragment.
Phagophora, surrounding elements of a smooth endoplasmic network
(arrow), "Mx" - mitochondria, peroxisomes - tip of the arrow, collapsing
peroxisome - asterisk
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YBenuueHve obbema umMTonnasmbl renatomerano-
LUUTOB MOXHO OOBSICHUTb OTEKOM, BO3HMKAMOLLMM
BCNeACTBME HapyLUEeHUsS OKUCNUTENbHOro docdo-
pPUNMPOBaHMSA B MUTOXOHOPUSX WU, Kak creacrsuve,
pedvumnta ATO, HeobxoaMMOro Ans HopMarbHOW
paboTtbl Na+K+AT®dasbl, nokanM3oBaHHOW B nnas-
MaTM4eckon MembpaHe M OTKauyMBalLEN MOHbI
Na+ 13 kneTku.

Myn crnbporeHHbIX KNeToK AONOMHUTENBHO yBe-
nMynBaeTCHa 3a CYET nepexoga AnuTennanbHbIX
KNeToK Kancyrnbl B Me3eHXMMarbHble KneTkn (Tak
HasblBaeMbIl  Me30TennanbHO-Me3eHXManbHbIN
nepexop, unu tpaHcgopmauusd, MMT), npu koTo-

PucyHnok 17. — 3-A e2pynna: UHMeHcusHoe paspacma-
Hue ¢ubpo3Hol mKaHuU 60 6cex HarpasneHusix ebnusu
¢ubposHol Karcynbl U pa3denieHue MapeHXuMbl Ha J10XK-
Hble OQornbKu. 3se3doyka — Hebosnbwasi 1oxXHas 0orbKa,
cmpernika — poBosbHbIU Ccpe3 ueHmparnbHol eeHbl. [lo-
nymoHkuli cpe3. Okpacka: asyp Il — ocH. cpykcuH. *x200
Figure 17. — 3rd group: intense expansion of fibrous tissue in all directions
near the fibrous capsule and separation of parenchyma into false lobules.
An asterisk is a small false lobule, the arrow is a longitudinal section of the
central vein. Semi-thin section. Azure ll-basic fuchsin stain. x200

PucyHok 19. — 3-a epynna: paspacmaHue ¢hubpo3Hol mka-
HU rod Karcynou; 8 8epxHeM JleeoM 2eramouyume eurnep-
mpogpuposaHHoe 0po, codepxawjee KpyrnHoe 20MO2eH-
HOoe meMHoe SIOPbIWKO (HaKOHeYHUK CMpesiku) U 8aKyorlb;
8 UeHmpe — Meearsiozeriamouyum, 8 yumorisiasme Komopoz2o
Haxo0umcsi menbye (cmpesika), HarloMuHaroujee si0po 8 Cco-
cmosiHuu anonmo3a. Okpacka: a3yp Il — ocH. gykcuH. x1000
Figure 19. — 3rd group: growth of fibrous tissue under the capsule; in
the upper left hepatocyte, a hypertrophied nucleus containing a large
homogeneous dark nucleus (arrow tip) and vacuole; in the center is
a megalohepatocyte, in the cytoplasm of which there is a body (arrow)
resembling a nucleus in a state of apoptosis.Azure Il-basic fuchsin stain.
%1000
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pOM Me3oTenuanbHble KNEeTKM MUrpUpyroT Briybb
napeHxMmbl 1 MpuobpeTalT Me3eHXMMarbHbIN
deHotun (puc. 20) [11]. B paspacratowienics ot
kancynbl nbpo3HON TkaHW Habnaanocb HesHa-
ynTenbHoe konmyectBo PK ¢ coxpaHmBLUMMUCS NK-
NUAHBIMU KanmnsMy, OAHaKo B (PMOPO3HbIX cenTax
(neperopofkax), pacnofioXXeHHbIX rnyoxe, konu4ye-
CTBO NNUACOAEPXKALLMX KNETOK 3HAYUTENbHO BO3-
pactano (puc. 21).

Cama kancyna Ha 3Ha4MTENbHOM MPOTSBKEHUN
3HaYMTENbHO yTonLWanack 3a c4eT oMbpPO3HOI TKa-
HW. BOGnunan kancynbl Hepeaoko BCTpeyanucb rena-
TOUWTbI B COCTOSIHMM anonTo3a U MUKPOY3Mbl Neyvé-
HOYHOW TKaHu (puc. 22, 23).

Jiunnacopepxalime aktmeupoBaHHble ®K 06-
HapyxuBanucb 1 B (pmBPO3HON TKaHW, paspacTtato-
LLleiCs BOKPYT LleHTparnbHOW BeHbI (puc. 24, 25).

PucyHok 18. — 3- epynna: HapyweHue yrnbmpacmpykmy-
Pbl  paspoCWuxcsi  Xesn4HbIX [POMOKO8 (KpacHasi cmperi-
Ka), OKPYXeHHbIX ¢hubpo3HOU mKaHbtO U MOHOHYKIeap-
HbIMU  Kemkamu ¢ Heumpocpunamu (bernbie cmpernku).
HakoHeyHukom cmpersnku obosHavyeHa rnnasmamudeckas Krnem-
ka. MNonymoHkut cpe3. Okpacka: a3yp Il — ocH. ¢pykcuH. *x1000
Figure 18. — 3rd group: disturbance of the ultrastructure of sprawling bile
ducts (red arrow) surrounded by fibrous tissue and mononuclear cells with
neutrophils (white arrows). The tip of the arrow indicates a plasma cell.
Semi-thin section. Azure ll-basic fuchsin stain. x1000

PucyHok 20. — 3-a epynna: criioll me3omenuasnbHbIX KIemokK
(4epHble cmperku); cpedu pubpo3HOl mKaHU 8UOHbI akmue-
Hble ®K (cuHue cmpernku) ¢ nuUAUOHbLIMU KanasMu & yumo-
nnasme. Sdpa zenamomezanoyumos8 0603HaYeHbl HaKOHEY-
Hukamu cmpesnok. Okpacka: a3yp Il — ocH. ¢pykcuH. *x1000
Figure 20. — 3rd group: mesothelial cell layer (black arrows); active FC
(blue arrows) with lipid droplets in the cytoplasm are visible among fibrous
tissue. Hepatomegalocyte nuclei are indicated by arrowheads. Azure II-
basic fuchsin stain. x1000

Hepatology and Gastroenterology Ne 2, 2021



OpuzauHarnbHble uccrnedosaHusi

PucyHok 21. — 3-9 epynna: ¢hpacmeHm ¢hopmupyrowelicsi coe-
OuHuUmernbHomKaHHoul cenmel ¢ y4acmuem ®K (cmpersiku), co-
depxalyux 8 yumonnasme HeMHO204UCIEHHbIE NTUNUOHbIE Kar-
11u; 2eramouyum, OKpYXeHHbIU ¢hubpPO3HOU MKaHbIO (36€3004Ka).
IMonymonkuli cpes. Okpacka: asyp Il — ocH. ¢ykcuH. x1000
Figure 21. — 3rd group: a fragment of forming connective tissue
septum involving FC (arrows) containing few lipid droplets in the
cytoplasm; hepatocyte surrounded by fibrous tissue (asterisk).
Semi-thin section. Azure ll-basic fuchsin stain. x1000

PucyHok 22. — 3-1 epynna: eenamouyum (cmpernka) e6nu-
3U Karcyribl 8 COCMOSIHUU paHHe20 arionmo3sa, 2enamouyums|
Cc eunepmpoghupo8aHHbIMU SOpbILUKaMU 0603Ha4YeHbl HaKo-
HeyHukamu cmpenok. Okpacka: a3yp Il — ocH. ¢bykcuH. x1000
Figure 22. — 3rd group: hepatocyte (arrow) near the capsule in an early
apoptosis state; hepatocytes with hypertrophied nuclei indicated by
arrowheads. Azure Il-basic fuchsin stain. x1000

PucyHok 23. — 3-g epynna: Mukpoy3er (noxHasi 0osnbka), obpaso-
8aHHbIlipa3pacmarowielicsiomkancyibl, (cmpesiku) 821ybbnapeH-
XUMbI, pubpO3HOU MKaHb0, HEKOMopble ss0pa 2ernamoyumos co-
Oepxam KpyrHbie 0pbiwku. Okpacka: a3yp I1— ocH. pykcuH. X400
Figure 23. — 3rd group: micronode (false lobule) formed by fibrous tissue
growing from the capsule, (arrows) deep into the parenchyma; some
hepatocyte nuclei contain large nuclei. Azure ll-basic fuchsin stain. x400
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PucyHok 24. — 3-1 epynna: eenamoyum (3ee3004ka) 8 cOcmosi-
Huu oucmpogbuu, OKPY)eHHbIU pubpo3HOU mMKaHbko (Cmpersika).
LlenmparnbHasi eeHa (L4s). Okpacka: a3yp Il — ocH. ¢pykcuH. x1000
Figure 24.—3rdgroup:hepatocyte (asterisk)inastate ofdystrophy surrounded
by fibroustissue (arrow). Central vein (Lig)Azure Il-basic fuchsin stain. x1000

PucyHok 25. — 3-5 epynna: ¢popmuposaHue ¢pubpo3Hol mka-
HU 86nu3u ueHmpanbHol eeHbl (LIg) ¢ ydacmuem nunud-
codepxawux ®K. Okpacka: a3yp Il — ocH. ¢pykcuH. %1200
Figure 25. — 3rd group: formation of fibrous tissue near the central vein
(Lis) involving lipid-containing FC. Azure Il-basic fuchsin stain. x1200

[aHHoe HabnogeHWe MOXET CyXWUTb KOCBEH-
HbIM [OKa3aTenbCTBOM TOro, YTO B rNyOuHe napeH-
XUMbI B OpraHm3auum ombpo3Hom TkaHu B GonbLuen
cTeneHun 3agenctesoBaHsbl [NCJ1.

XapaktepeH TOT haKT, 4To Hebonbline ovaru
0EeCTPYKLUMN NEeYEHOUYHOW TKaHU C MHUNbTpaunen
BOCNanuTenbHbIMK KreTkamu, 3axsaTtbiBaroLLme OT-
OernbHble CUHYCOUabl, KpanHe peaKo BCTpevyanuchb
Yy XMBOTHbIX 2-1 W NOYTU He BCTpevanucb B 3-1
rpynne (puc. 26, 27).

3HauuTenbHO yalle BCTpeyanucb o4aru ae-
CTPYKUUN MEYEHOYHOWN TKAHW, OOYCIOBMEHHbIE He-
KPO30M M amnonToTUYECKON MMOenblo renatoumnToB
(puc. 28, 29).

Cnopagnyeckass ofHOKNeTovHass rmbens cTa-
pelolwmnx renatouMToB B Buae AUCTpodumM BCTpe-
Yyanacb Yy OMbITHbIX XXMBOTHbIX 3HAYMTENbLHO Yalle,
YeM B KOHTponbHOW rpynne. M3BecTHo, 4TO yCTOM-
YMBOCTb K pa3suTuio TAA-MHOyuupoBaHHOMY u-
Opo3y B MEeYEHW XKMBOTHbIX 3aBMCUT OT CKOPOCTU
BbIBEEHUSA HEKPOTUYECKMX MacCC: HEeKpOTUYecKue
Macchl ObICTPO OYMLLIAKTCS Y YCTONYMBBLIX K (nbpo-
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3y ocobert nuHun FVB, HO coxpaHsaoTcs y YyBCTBU-
TenbHbIX K pMOPO3y NUHENHBbIX XUBOTHbIX BALB.
OCHOBHbIMW KneTkamy, OTBETCTBEHHbIMW 3a pac-
Nno3HaHve 1 yganeHue MepTBbIX KIeToK invivo, siB-
nawTca makpodaru [12]. B Hawem nccnegosaHum
yyactme B adhdepountose (npouecce normnoLleHus
N yaaneHus HEeKpPOTUYECKMX KMeTOK) Makpodaros
Habnoaanocb OOBOMbHO Peako, OCODEHHO Yy XKu-
BOTHbIX B 3-11 rpynne.

Co CTOpPOHbI MWTOXOHOPWANbLHOrO KOMMeKca
renatounToB Habnioganicb Oonee BblpaXeHHbIe
N3MEHEHUs OEeCTPYKTUBHOMO XapakTtepa, Bblpaxato-
LUMEeCs B NM3UCE KPUCT, HENPaBUIbHON, OTPOCTYa-
TOW, Hepeako kombueBon dopme. CnenyeTr oTme-
TUTb OTCYTCTBUE MEraMUTOXOHAPWI B renaroumntax
3TOW AKCNepuUMeHTanbHoM mogenu. Yacrto Bctpeya-
NUCb KNETKM, Yy KOTOPbIX BONbLUOE KOMMYEeCTBO MU-
TOXOHOPWUIA HaXOAMOCb HAa OOAHOM MOSOCEe B HEMo-
cpeacTBeHHol 6nm3octu ot sapa (puc. 30). B atux

PucyHok 26. — 3-9 epynna: paspyweHue  2ena-
moyumos u uHGunbmpayusi socranumerbHbl-
mu knemkamu. Okpacka: asyp Il — ocH. ¢ykcuH. x1000

Figure 26. — 3rd group: hepatocyte destruction and infiltration with
inflammatory cells. Azure Il-basic fuchsin stain. x1000

PucyHok 28. — 3-51 epynna: o4yaeu decmpyKyuu eernamoyumos
(cmpenku) 86nu3u yeHmparsnbHoU 8eHbl (36e3004Ka). BepxHel
cmpernkol 0603Ha4YeH eenamoyum 8 COCMOsIHUU 1030He20
anonmo3a. CoeduHumersnbHas mKaHb — KpacHo20 ygema.
Okpacka: a3yp Il — ocH. gpykcuH. x1000

Figure 28. — 3rd group: foci of hepatocyte destruction (arrow) near the
central vein (asterisk). The upper arrow indicates a hepatocyte in a state
of late apoptosis. The connective tissue is stained in red. Azure ll-basic
fuchsin stain. x1000
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PucyHok 27. — 3-9 epynna: yero4ka paspywarowuxcsi eenamo-
yumos. Okpacka: a3yp Il — ocH. gpykcuH. x1000

Figure 27. — 3rd group: chain of collapsing hepatocytes. Azure Il-basic
fuchsin stain. x1000

PucyHok 29. — 3-5 epynna: oyvaz2 OecmpyKyuu eenamouyuma c
KPYrHbIM 20MO2eHHbIM sIOPbILKOM (Cmpersika); knacmep 2ena-
mouyumos ¢ aunepmpogupo8aHHbIMU AOPbILUKaMU (HaKOHeYHU-
Ku cmperok). PaspacmaHue coeduHumesnbHOU MmKaHU B0Kpy2
ueHmparnsHol seHbl (Ls). Okpacka: a3yp Il — ocH. pykcuH. x1000
Figure 29. — 3rd group: hepatocyte degradation focus with large
homogeneous nucleus (arrow); a cluster of hepatocytes with hypertrophied
nuclei (arrow tips). Growth of connective tissue around the central vein
(Ls). Azure ll-basic fuchsin stain. x1000

PucyHok 30. - anekmpoHoepamma  ¢hpaz-
MeHma yumornnasmbl 2ernamoyuma, y Komopo20 Mumo-
Xulpuu pacriofnioxeHbl MAOmMHo Opye K Opyey Yy 0O0HO20
rnonwca f0pa (cmpernika), npemeprneswe20  Kapuosnusuc
Figure 30. — 3rd group: electron micrograph of a hepatocyte cytoplasm
fragment, in which mitochidria are located tightly to each other at one pole
of the nucleus (arrow), which has undergone karyolysis

3-a  epynna:
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renatoumTax afeMeHTbl FpaHynsapHON sHaoNNasma-
TMYeckon ceTn Bbinm NpeacTaBneHbl HeGoNbLLINMK
parmeHTamu, a rnagkaa sHgonnasmMaTudeckas
CeTb Haxoaunacb Ha nepudepun KNeTku.

Takoe cocTosiHue opraHernn obbAcHAeTCs pas-
pyLUeHMEM MUKPOTPYBOUEK U, BO3MOXHO, OPYrux
CTPYKTYp uuTockeneta knetku. B nogobHbIX knet-
Kax 4acTo OOHapyXuBanuCb pPa3HOW BENUYMHbI
napumanbHble HEKpo3bl LTonnasmel (puc. 31). He
NCKINIOYaeTCs Takke, YTO 3TO NPOAYKT haroumTo3a
parmeHTa uuTonnasmbl COoceQHEn KreTku, npe-

PucyHok 31. — 3-a epynna: snekmpoHospamma ¢hpacMeH-
ma yumornna3Mmbl 2efamouyuma, 8 yumorsiasme Komopo-
20 ovaz (cmpernika) napyuanbHO20 HeKpo3a yumoria3mbi
Figure 31. — 3rd group: electron micrograph of a hepatocyte cytoplasm
fragment, in the cytoplasm of which the focus (arrow) of cytoplasm partial
necrosis

OpueuHarnbsHble uccriedosaHusi
BbigoObI

1. BeegeHne TAA nabopaTopHbIM >KUBOTHbLIM
(kppicam) B TedeHne 8 n 12 Hepenb no3BonsieT
MHOyuMpoBaTtb npouecc ¢ubpo3oobpasoBaHusa B
neyeHn OT HauvamnbHbIX (KMpoBasi MHUIbTPaLus),
NPOMEXYTOYHbIX (CTeaTos/cTeaTorenaTuT) n KOHeuY-
HbIX cTagui Ol (UMppo3) ¢ AoKa3aTeNbCTBOM BCEX
MOPpONOrMyecknx cTtagmi TOKCUHECKOro Mopaxe-
HWUSI NEYEHN B ONHAMMKE.

2. T'vicTonornyecknin N ynbTpacTpyKTYPHbIA MO-
HUTOPUHI COCTOSIHWSA renaTouMToB npu opMmUpo-
BaHun TAA-mogenu @1 y Kpbic No3BONAeT yTOuY-
HATb MEXaHW3Mbl MOPAXEHUS BHYTPUKIETOYHbIX
opraHesnsn u BapuaHTbl rmbenu renaToumToB.

3. f'nucTtonoruyeckas v ynbTpacTpyKTypHas OLEeH-
Ka dyHKUMoHaneHoro coctosiHus MNCJ1 B neyeHn B
anHamuke TAA-mogenu @Iy kpbiC NO3BONSET MO-
HUTOpUpOBaTbL Bce cTagum pmbpo3oobpasoBaHus,
cBsi3aHHble ¢ akTuBaumen MNCJ1, TpaHcanddepeH-
LIMPOBKOM MX B MModunbpobnactsl 1 oueHkon ECM.

4. TAA-mogenb ®I1 y KpbIC U XxapakTep TOKCK-
YEeCKOro BO34ENCTBUS HA MeYeHb CXoOHa Mo  Mop-
dONorM4eckuM U3MEHEHUSIM C  aHamNoOrMYHbIMU
ctaguamm Ol y yenoseka, YTO CBUOETENLCTBYET O
BO3MOXXHOM WCMOSb30BaHNM OaHHOW MOAENW Mpu
anpobauun HOBbIX NeKapCTBEHHbIX cpeacTs, obna-
AatoLLmxX aHTMGUOPo3HbIM aencTtemem [13].
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Nurses must deliver up-to-date, clinically effective,
evidence-based care across a range of settings and
develop nursing services to meet changing demands.
The thoroughly revised and restructured Oxford
Handbook of Gastrointestinal Nursing 2nd edition is
tailored to provide the essential knowledge nurses need;
at their fingertips when they need it.

This handbook will guide the reader through the
care of patients with a wide range of conditions of
the gastrointestinal tract. Each chapter is written in a
consistent structure for ease-of-use, including symptoms,
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is provided clearly and succinctly with tables and bullet
points. Chapters cover everything from anatomy to the
appropriate treatment or nursing care. It now includes
new conditions including colorectal cancer, anal warts,
cleft lip, and volvulus, as well as the enhanced recovery
after surgery pathway. Providing key summaries of
common problems and essential issues, it will provide
both an invaluable reference for gastrointestinal nurses,
as well as a precise, targeted guide for nurses from other
specialties caring for patients with GI problems.
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