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BeedeHue. OOHUM U3 3Ha4YUMbIX hakmopoe8 rfpoepeccuposaHusi pubpomuyeckux UsMeHeHUl 8 rnevyeHu apu3HaH
cmeamo3 eenamouyumos, Komopbll nNpodosKaemcs y HapKo3asuCUMbIX NayueHmos daxe rocne SnuMuHauyuu supy-
ca eenamuma C u npekpaweHus ynompebreHuss Hapkomukos. AHanu3 namomMopgozeHe3a cmeamo3aa feqyeHu npu
onuoudHol 3asucumocmu (O3) mosgonum oyeHUMb hakmopbl, 8NUSOWUE Ha yIbMpPacmpyKmypHbIe. USMEHEHUS 8
eernamoyumax u npoueccel 0egpadayuu nunudHbix epaHyn (7).

Llenb uccriedosaHusi — oueHKa yrnbmpacmpyKkmypHbIx udmeHeHul J1I" e mkaHu neveHu nayueHmos ¢ O3.

Mamepuan u memodsi. [ucmonoauyeckue npenapamsi mkaHu nevyeHu 20 nayueHmos ¢ O3 8 Bo3pacme om 21 do
40 nem (18 My>X4UH U 2 XeHUUHbI) ¢ pa3Hol rnpodomxumernsHocmeto O3 u monepaHmMHOCMbIO K ornuoudam.

Pe3ynbmamai. YcmaHoeeHa 3agucumMocms yibmpacmpyKmypHbIX U3MEHeHUU 8 rMeyeHu y nayueHmos ¢ pa3Hol
npodomxumernsHocmbo O3 u monepaHmMHocmbio K onuoudam. Hauboree 8bipakeHHbIe U3MEHEHUST OMMeYeHb! 8
epynne nayueHmos ¢ onumesbHol (bonee 6 nem) onuoudHOU UHMOKCcUKayuel U 8bICOKOU MonepaHmMHOCMbIO K Oru-
oudam 8 mKaHU neYyeHu, y KomophbiX, Hapsidy C 8bipaXeHHbLIM cmeamo3oM, Habndanuck 6onee cyu,ecmeeHHbIe Hapy-
weHusi mexaHuamos deepadayuu J1, pa3pywieHue Kpucm 8 MUumoxoHOPUsX, yMeHbWeHUe Koudecmea urnogpazocom
u JIl ¢ npusHakamu nosepxHocmHoui deegpadayuu, 4em 8 epynre nayueHmos ¢ npodomkumernsHocmbsto O3 do 6 nem,
yMepeHHOU U 8bICOKOU mMosiepaHmMHOCMbIO K Oruoudam.

Bbi800bI. YnbmpacmpykmypHble U3MeHEeHUsI 8 2enamoyumax 8 eude rnpospeccuposaHusi cmeamo3sa 8 UeHmpo-
n106ynspHoU u nepuriopmarsnbHOU 30Hax, yMeHbWeHUs akmueHocmu dezpadavyuu JII, epybbix MOpghooau4yecKux us-
MeEHEeHUU 8 MUMOXOHOPUSIX, CHUXEHUSI akmueHOCmuU rnosepxHocmHou Oezpadauyuu JII- 3agucam om akmusHocmu u
npodomKkumenibHocmu onuoudHoU 3asucumocmu u 6osiee sblpaxkeHbl npu dnumesibHou (6onee 6 nem) 8bICOKOMNPO-
2pedueHmHoU onuoudHoU 3agucuMocmu.

Knro4deenle cnoea: cmeamos, namomopghoeeHe3s, onuoudHasi 3agucumMocme.
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Background. ©ne of the significant factors in the progression of fibrotic changes in the liver is hepatocyte steatosis,
that persists in.drug.addicted patients even after the elimination of the hepatitis C virus and cessation of drug use.
Analysis of the pathomorphogenesis of hepatic steatosis in opioid dependence (0Z) will make it possible to assess the
factors that affect ultrastructural changes in hepatocytes and the processes of lipid granule (LH) degradation.

Objective. Assessment of ultrastructural changes in LH in the liver tissue of patients with OZ.

Material and methods. Histological preparations of liver tissue from 20 patients with OZ aged 21 to 40 years (18 men
and 2 women) with different duration of OZ and opioid tolerance.

Results. There was established the following dependence of ultrastructural changes in the liver in patients with
different duration of OZ and opioid tolerance. The most pronounced changes were noted in the group of patients with
prolonged (more than 6 years) opioid intoxication and high tolerance to opioids in the liver tissue, in whom, along with
severe steatosis, there were more significant violations of the mechanisms of LH degradation, destruction of cristae in
mitochondria, a decrease in the number of lipophagosomes and PH with signs of superficial degradation than in the
group of patients with OZ duration up to 6 years, as well as with moderate and high opioid tolerance.

Conclusions. Ultrastructural changes in hepatocytes in the form of progression of steatosis in the centrilobular
and periportal zones, a decrease in the activity of LH degradation, gross morphological changes in mitochondria, a
decrease in the activity of surface LH degradation depend on the activity and duration of opioid dependence and are
more pronounced with long-term (more than 6 years) highly progressive opioid dependence.
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BeedeHue

C KaxgblM rogom pacTteT pacnpoCTpaHEeHHOCTb
onuoungHon 3asucumoctn (O3), B TOM uncne y nuy,
MOJI00r0 M Aaxe NoApOoCTKOBOro Bo3pacTta. Tak, B
2016 r. He meHee 2,1 MUNNIMOHA NaLMEHTOB B BO3-
pacTte 12 net u ctapwe ctpaganu O3, n npumepHo
47 000 naymeHTOB ymMeEpPnM OT Nnepeno3vpoBKN ONu-
ovpgos B 2017 rogy B CLLA [1, 2, 3].

lMpoBeneHHbIN KOppensuMOHHbIN aHanus
MeXay YpOBHEM ynoTpebneHnsi WHBbEKLMOHHbIX
HapKOTMKOB UK nokasaTensamu 3aboneBaemocT

octpbim renatutom C (OIC) nokasan, yto ¢ 2004
no 2014 r. rogoBon ypoBeHb 3abonesaemoctn OI'C
yBenuuuncsi bonee yem B 2 pasa (c 0,3 go 0,7 cnyyas
Ha 100 000), a uicno rocnuTanu3auuii No nosopRy
pPacCTPOWCTB, CBA3aHHbIX C ynoTpebrneHnem ncuxo-
aKTMBHbIX BELLECTB (repOuH 1 ONvouaHbIe aHanbre-
TUKM) yBEnMumnock bonee yem B 4 pasa [4, 5].

YBenuunBaeTCcsl  pacrnpoOCTPaHEHHOCTb  CoYe-
TaHHoro TeveHms O3 m xpoHudeckoro renatuta (C
(XIC), Tpebytowero CoOBMECTHOrO Crneumanmanpo-
BaHHOrO feYeHus MauueHToB HapKonoramu u nH-
deKkumMoHncTaMn Ans npegynpexneHns umpposa
NneYeHn 1 renaTouesnonsipHON KapumMHOMbI [6;.7]-

CyLLecTBEHHOE MOBbILEHWE YaCTOThl ANUMU-
Hauum Bupyca renatuta C (BI'C), He3HaunTenbHoe
KONmM4ecTBO NOOOYHbIX 3¢hEKTOB NpU NPUMEHEHNN
NPSMbIX NaHreHOTUMMPOBAaHHBIX APOTMBOBUPYCHbIX
npenapaToB 06epHynock obpaTtHoM npobnemon
— 3HA4YUTENbHbBIM YMCIIOM. MOBTOPHOIO MHMULMPO-
BaHUS Yy HapKO3aBUCKMMbIX, MOMNOAbIX MaLMEeHTOB,
BEPOSATHO, CBSA3@HHbIM C NPOAOIHKAKLWMMCS Npu-
MEHEeHMeM HapKOTUKOB M OOCTYMHOCTbIO MpoBeae-
HWUSi MOBTOPHOFO. BUPYCIANMMUHUPYIOLLEro fedYeHns
[8, 9].

Ocoboe’ MecTto B naToreHese MopaxeHusl ne-
YeHu y noTpebuTtener onMougoB 3aHMMaeT Hear-
KoronbHbi cteaTorenatut (HACT), koTopbii 0by-
cnaenuBaeT nporpeccupoBaHve hnbpo3a neyeHu
B 3TOM rpynne nauneHtoB. OCMoOXHEHUs, KOTopble
COMpOBOXAAKT coveTaHue ynoTpebneHus onvowu-
gos 1 HACT, BkntovatoT umppos (OR 1,47, 95% O
1,12-1,92), UMT 232 kr/ m? (OR 1,31, 95% [N 1,06—
1,61), penpeccuio (OR 1,87, 95% OWN 1,50-2,33) n
TpeBoxHocTb (OR 1,61, 95% AN 1,30-2,01). Heob-
XOAMMO OTMETUTb, YTO MY>KCKOW MOS1, BbIPAXXEHHbIN
Punbpo3 neveHn n OXMpeHne SBNSATCS OCHOBHbI-
MU hakTopamMmn pucka OTCYTCTBWUS HOpManusauum
AT nocne HCV-anumuHauum [10, 11]. Mpu aHa-
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nv3e apmMakoKMHeTVKN MopdnHa y NauneHTOoB C
HACT ©ObIno ycTaHOBNEHO, YTO KOHLEHTPawus Mop-
dUH-3-rNIoKypoHnaa NMHENHO YMeHbLUAEeTCs C YBe-
nunyeHnem BblpaxkeHHocTn HACT [12].

Takum ob6pa3oM, OAHUM M3 3HAYVMBIX B, NPO-
rpeccmpoBaHun hrnbposa neYeHn 'y HapKo3aBUCK-
MbIX NauueHToB nocne anumnHaumn HCV aensetcs
cTeatos neyeHn. OueHKa MEeKTPOHHO-MUKPOCKONN-
YECKMX M3MEHEHUIN B TKaHW MeYeHn B 3TOM rpynne
nauneHTOB akTyajlbHa' Afis COBPEMEHHOW renarto-
noruu [13, 14].

Lenb uccnedoeaHusi — oueHka mMopdornoru-
YeCKMX n3aMeHeHu nunugHsix rpadyn (JII) B TKaHu
neyeHn, nauneHToB € O3 C NOMOLLbIO 3fIEKTPOHHON
MUKpockonuu (3M).

Mamepuan u memodhbi

Matepvanamm uvccnegoBaHus cTanu rMcTono-
rmyeckmne npenaparbl TkaHu neveHn 20 nauMeHToB
¢.08 B Bo3pacTte ot 21 go 40 net (18 MyXunH 1
2 KeHWWHbI), KoTopble Habnwpganucb B JlyraH-
CKOM 00nacTHOM HapKOMOMMYecKoM [AucnaHcepe
(r. NyraHck, r. PybexHoe, YkpanHa). Kputepuamu
BKITOYEHUSA B MCCredoBaHMe ObiNo yCTaHOBMEHUE
y nauweHtoB AmarHosa — O3 (MKB.10; F11.30).
B kaxgom npenapate onpegenanuce WHOEKC -
ctonornyeckon aktmeHoctn (UFA) no Knodell R.G.
(1981), BblpakeHHOCTb pmbpo3a no knaccuduka-
uun METAVIR (1994).

Ons npoBedeHus  yrnbTPaMUKPOCKOMUYECKMX
WCCNefoBaHUM TKaHW NeYeHn UCMosnb3oBanu cTaH-
AapTHble meToabl M. Nocne nonyyeHns GuonTtarta
neyeHun otaenanu 1 Mm® TkaHn u BHocunu B 2,5%
pacTBop rrnytapanbgermnga no KapHoBckomy, 3atem
dukcMpoBanu B YeTbipexokucu ocmus no MNanage.
lMocne 06e3BOXMBaHUSA B pacTBOpax 3STUIOBOrO
cnmpta 1 abcontTHOM aueToHe Npobbl 3anuBanu
B CMECb 3MOKCUMAHbIX CMON (3NOH-apanguT) 1 no-
numepusnposanu npu 60°C B TedyeHne 36 4acos.
YnbTpaTOHKNE cpe3bl FTOTOBUMCH Ha YNbTPaMUKPO-
ToMe YMIT-4 Cymckoro O «OnekTpoH», 3aTem 1x
KOHTPaCTMpOBanu B COEANHEHUSIX ypaHa U CBMHLA,
n3y4danu B 9MeKTPOHHOM Mukpockone OM-100 MM
npw yckopsoLemM HanpsixeHum 75 kB npu ysenunye-
Humn ot 12000 go 22000.

Pe3ynbmamsi u ob6cyxdeHue

OueHvBass M3MEHEHWss B TKaHW MeYeHu
y naumeHToB O3 6e3 conyTtcrBytowero XI'C, 6binu
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BblgeneHbl 3 rpynnsl nauneHTtos: 1 rpynna (n=5) -
¢ npogomxutensHocTelo O3 o 6 net ¢ manonpo-
rpeaveHTHbiM TedeHnem O3 M ymMepeHHOW Tore-
PaHTHOCTBLIO K onuto (6,9+2,7 mn, oT 2 - go 17 mn),
2 rpynna (n=7) — ¢ npogomxuTtensHocteto O3
00 6 net C BbICOKOMPOrPEAMEHTHbIM TeYeHneM
O3 1 BbICOKMMW CyTOYHbIMK fo3amu onus (33,4+
6,9 mn, ot 15 po 70 mn), 3 rpynna (n=8) — gnu-
TenbHoe (6onee 6 net) ynoTpebneHne onvovaos
Ha (QOHE BbICOKMX €XeAHEBHbIX [03 HapKOTUKOB
(42,8+7,6 mn, ot 15 0o 75 mn).

B 1 rpynne naumeHTOB BbISIBMEHbI: YMEPEHHOE
nporpeccupoBaHue cteatosa nedveHun, menkue JIT
YMEPEHHOW NMNOTHOCTW, PacnosioKeHHbIe B renaTo-
uutax (ML) npenmyLiectBeHHO B LeHTponobynsap-
Hou 3oHe (LJ13) (puc. 1).

PucyHok 1. — JlunudHble eknwoyeHus (1) pasHbIX _pasme-
po8 u nnomHocmu 8 uyumoriasMe eenamouyuma  (3nex-
mpoHozpaMma mKaHu nedeHu rnayueHma L., (Al) -
s0po eenmamouyuma, JIIT - nunudHble epadyrnbl, - x12000)
Figure 1. - Lipid inclusions (1) of various sizes and densities in the
cytoplasm of the hepatocyte (Electronogram of the liver tissue of a patient
C., (HN) - hepatocyte nucleus, LG - lipid granules, x12000)

B sTow rpynne nauveHTOB Tragkas aHOonnas-
maTnyeckaa cetb (NOC) 3HaumTenbHO pasBuTa
B nepuHykneapHoun 3oHe Ll 4To cBuaeTenbcTBo-
Bano o6 akTMBaLuuMu MPOLECCOB CUHTE3a NUNMAOB,
pocTe geTokcuumpyrwmnx cnocobHocten ML, Takke
noBbIWanack akTMBHOCTb-KNneTok Kyndepa B nepu-
C/YHycovaansHOM nNpocTpaHcTee (puc. 2, 3).

Hapsigy-¢. pOCTOM MHTEHCMBHOCTM 0Opa3oBaHus
JIC B 'Y, y yacin naumeHtoB rpynnbl 1 Habnoga-
fI0Cb yBENNYEHNe akTMBHOCTM Aerpagauum J1T, 4to
COMpPOBOXOANnoCh yBENMYEHNEM COAEPXKAHMSA MUTO-
xoHAapun (MX), KoTopble MMenn HeNoCPeCTBEHHbIN
kOHTakT ¢ JII', 4yTo cBMaeTenbCcTBYeT 06 akTuBauum
npoLeccoB BeTa-OKMCNEHUS XMUPHbBIX KACOT NUnu-
goB B MX (puc. 3). imena mecTo Takke akTuBauus
apyrux mexaHnsmoB gerpagauuu J1IN B nnasme MY,
— TaKMX Kak yBenunyeHue ux cekpeuun B Gunuap-
Hble Kanunnsipbl, B NPOCBET npocTpaHcTea [ucce,
yBenuyeHne komu4yectsa nunodarocom (puc. 4),
a Takke poCT MHTEHCUBHOCTY paspyeHus JII B un-
TonnasMe C npusHakamy gerpagauum noBepxHoCT-
Horo cnos JIIN n nx NocTeneHHoM paccacbiBaHUEM
B umtonnasme 'Y (puc. 4). B rpynne 1 npouecchl

gerpagauum JII Habnioganuce NpenmMyLecTBeHHO
B 'L} nepunopTtanbHON 30HbI U B MEHbLLEN CTene-
HW — B LeHTPOobynspHON 30He, CONPOBOXAANMNCH
NpPOrpeccuBHLIM POCTOM oOTnoxeHun JIIT B ueH-
TpanbHbIX YacTAX NeYEHOYHbIX JOMEK.

PucyHok 2. - AxkmusuposaHHasi. knemka Kyngepa (KK)
8  nepucuHycoudanbHoOM . rpocmpaHcmee  (371eKmpoHo-
gpamMma mkKaHu< nevyeHu nawuedma [., ®J1 - ¢haeonu-
3ocombl  knemok  Kyngpepa, FLL — eenamoyum, x12000)
Figure 2. - Activated Kupffer cell (KK) in the perisinusoidal space
(Electronogram of the liver tissue of patient D., FL - phagolysosomes of
the Kupffer cell, HC - hepatocyte, x12000)

PucyHok 3. - YeenuuyeHue konudecmea enadkoli 3HOO-
nnasamamudeckot cemu (FMEC) e nepuHykneapHol 30He
'Y (anekmpoHozpaMMma mKaHU nevyeHu nayueHma H.,
Al — s0po eenamoyuma, JIIT — nunudHele epaHyrnsi, x12000)
Figure 3. — An increase in the amount of smooth endoplasmic reticulum
(SER) in the perinuclear zone of the HC (Electronogram of the liver tissue
of a patient N., HN — hepatocyte nucleus, LG — lipid granules, x12000)

Takum obpasom, Ans rpynnsl 1 naunmeHToB ObInn
XapaKkTepHbl yMepeHHble oTnoxeHus JII npenmy-
wectBeHHO B LIJ13 neyéHouHbIX aonek, aktuBaums
npoueccos aerpagaumm JII B LUJ13 1 nepunoptans-
How 3oHe (MM3), ycuneHns GeTa-okncneHus xup-
HbIX KMCroT B MX, yBennyeHve KonmyecTsa nuno-
darocom, ycuneHue cekpeuun JIIT B GunuapHbie
Kanunnspbl, npocTpaHcTBo [wucce, yBenuyeHue
JIlC ¢ npu3Hakamun gerpagaumm ux noBepXHOCTHOMO
cnosi, npeumylecTteeHHo B MM13.

Ons nauveHToB rpynnbl 2 Obina xapakrepHa
TpaHcopMauusa MenKorpaHynspHoOro creaTo3a B
LIJI3 B kpynHorpaHynsipHeiii (puc. 5), a B nepunop-
TanbHOW 30HE OTMeYarocb NOCTENEHHOE yBENuye-
HWe KONMYeCTBa MENKOrPaHyNsipHbIX U eAMHUYHbBIX
KpynHbix JIT.

46 Hepatology and Gastroenterology Ne 1, 2021
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PucyHok 4. — Pocm akmuseHocmu npoueccos Oezpadayuu
JIr — yesenuyeHue Konuyecmea MumoxoHOpul (MX), ume-
towux koHmakm c JI, JIIT ¢ nosepxHocmHol Jdeepadayueli
(firngd) u nunogpazocom (J1®I) (anekmpoHoepamMma mMmKa-
Hu neyeHu nauyueHma K., JIIr — nunudHas 2paHyna, x12000)
Figure 4. — An increase in the activity of LG degradation processes - an
increase in the number of mitochondria (MC) in contact with LG, LG with
surface degradation (LPD) and lipophagosomes (LPS) (Electronogram of
the liver tissue of a patient K., LG — lipid granule, x12000)

208 B

PucyHok 5. — BblpaxeHHbIl cmeamo3 C AMHOXeCmeeH-
HbIMU  unuOHbIMU  2paHynamu (f17) e yumonnasve eena-
mouyuma 8 UeHmMposnobynsapHoOU 30He MeYEeHOYHOU OosbKU
(anekmpoHoepamma mkaHu nevyeHu nayueHma C.;. x12000)
Figure 5. — Severe steatosis with multiple lipid granules (LG) in the
cytoplasm of the hepatocyte in the centrilobular zone of the hepatic lobule
(Electronogram of the liver tissue of a patient S., x12000)

MporpeccupoBaHMe. cTeaTo3a OT LeHTpa nedvé-
HOYHOW [JOMbKM K Mepudepny CconpoBOXAaNoCh
POCTOM Kak pa3mMepoB, Tak n nnotHocTtu J1I. Pac-
NPOCTPaHEHHbIM ABMNEHMEM Obino cpasnenune JIT
opraHenn ueHTponobynspHbix L, B YyacTHOCTM nx
agep. MNMapannenbHo C yBenMyeHMEM KonmyecTBa
JIC,.npeumyiiecreenHo B LN3, B nepunopTansHom
30HE COXPaHAMCb MexaHuambl gerpagauvn J1IN, B
YaCTHOCTU YyBeNMYMBAETCs 4YMCno  (haronmM3ocom
(NM®C) n akTmBMpyeTca aerpagaumsi NOBEPXHOCTHO-
ro cnos J1I™ (puc. 6).

Mpn BbICOKMX Ao03ax HapkoTukoB B Ll nmenn
MecTo obefHeHMe TFpaHynspHOM 3HAoMnasamartu-
yeckon cetn (MPAC), nosieneHne ceobogHopasme-
LLeHHbIX pubocom B umtonnasme L, gerpanyns-
umnsa n pacwmperne unctepH NP3C, cyulecTBeHHoe
yBenunyenne nnowaan MEC, yto cBuaeTenscTBo-
Bano O CyLECTBEHHOM YyMeHblleHnn 6enkoBo-
CUHTEeTUYecKnx cBonctB Ll U CHWxXeHun cuHTesa
nununacopepxawmx rpanyn MEC (puc. 7). Xapak-

OpueuHaribHble uccrnedosaHusi

PucyHok 6. — JlunudHbie epaHynbi (f1I) 6ombwol nnom-
Hocmu 8 yumonnasMe U JfunudHasi epaHyma ¢ osepx-
HocmHoU Oeepadayuel (f1M4) (anekmpoHozpamMma mkKa-
HU neyeHu nayueHma [., MX —_. mumoxoHOpuu, *12000)
Figure 6. — Lipid granules (LH) of high density in'the cytoplasm and a lipid
granule with surface degradation (SD)(Electronogram,of the liver tissue of
patient G., MC — mitochondria, x12000)

TepHbiM Ansa 'L B aTon-rpynne. 6bino obenHeHune
uuTOnnasmbl, YMeHbLIEeHVE codepXaHus rpaHyn
rmuKoreHa, a Takke B 6onbwmnHeTee M LIJ13 1 MMN3
— cywecTBeHHas agedopmaums, paspyweHve MX,
KOTOpPOE COoMnpoBOXAanoch Ae3opraHnsaumen mnx
KPUCT, MOSIBMIEHNEM KPUCTanMYEeCKUX U NNNUAHbIX
BKITHOYEHUI, YTO CBMAETENbCTBOBASO O CyLLIECTBEH-
HOM HapyLleHun SHepreTnyeckoro metabonuama
renaTouuToB (puc. 7).
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PucyHok 7. — Lumonnaamva 2enamoyuma ¢ MHOXeCmEEeHHbI-
Mu c80600HbIMU pubocomamu, yMeHbweHuem nnowadu PIC
8 yumonnaame (351eKmpoHoz2paMma mKaHu fnevyeHu rnayueHma
C., JII — nunudHsie epaHynbi, MX — mumoxoHdpuu, *12000)
Figure 7. — Cytoplasm of a hepatocyte with multiple free ribosomes, a
decrease in the area of the granular endoplasmic reticulum (GER) in
the cytoplasm (Electronogram of the liver tissue of patient S., LG — lipid
granules, MS — mitochondria, x12000)

Takum 06pasoM, BbICOKME [03bl ONUMOMAOB NpU
ONIMTENBbHOM yNoTpebneHnn HapkoTuka 0o 6 net
MHAYUMPYIT nporpeccupoBaHme cteatos3a L B
LUI3 un TNC, ymeHblleHne akTUBHOCTM Aerpaga-
umm JII, ymeHbleHne konumyectsa MX n CHuxe-
HME WMHTEHCUBHOCTU MOBEPXHOCTHOW Aerpajauuun
JIC Npn coxpaHeHUn MnOoBbILEHHOIO KOnM4ecTBa
nunogarocom.

K mMopdonornyecknm nameHeHusiM B TKaHu ne-
YyeHu B rpynne 3 cnegyet OTHECTU CyLLeCTBEHHOe
nporpeccupoBaHue oTnoxeHun J1IN BO Bcex Tpex 30-
Hax MeYEeHOYHbIX A0oMeK, nosBneHne ruraHTckmx JII,
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npevmywectseHHo B LT3, yBenuueHne nnowaam
MEC, paspyweHne matpukca MX, cTepToCcTb KX
KpUCT, nunuaHble oTnoxeHus B MX, paspyLueHune
NX MOBEPXHOCTHbIX MeMbBpaH, YMeHbLUeHne KOnu-
YyecTBa nunodarocom B umMtonnasme L.

Takum o06pasoM, nMpu ANUTENbHOW BbICOKOOO-
30BOW OMUMNHOM WHTOKCUKALMM B TKAHW MeYeHNn,
Hapsgy C BbIPaXEHHbIM CTeaTo30M, CHUXaeTcs
WHTEHCUBHOCTb MexaHu3moB aerpagaumum J1I, npo-
ncxogut rpybas gedopmauns MX, ysenmyeHve ak-
TMBHOCTU knetok Kyndepa, gerpaHynaums KneTok
ITO ¢ deHoTUNMYeckon TpaHcdhopmaunen B u-
B6pobnacTtbl 1 NocneayLWwUM HakonneHnem Konna-
reHOBbIX BOMIOKOH B NEPULENIIIONAPHON 0bnactu u
npoctpaHcTBe [ducce, nporpeccupoBaHune ¢ubpo-
TUYECKUX n3meHeHni B LIJ3.

Bbi600bI

1. Ona nauymenTtoB ¢ O3, ee NpooOMKUTENBHO-
CTbt0 00 6 NEeT U yMEepeHHOW TOMNepaHTHOCTbIO K
onvougam (6,942,7 mn, ot 2 go 17 mn) xapakrep-
Hbl yMepeHHble oTnoxeHus J1T, npenmyLecTBeHHO
B LEHTpONnobynsapHOM 30HEe NEeYEHOYHbIX [OOIeK,
BblCOKasi aKTMBHOCTb npoueccoB aerpagaummn JIT
B LEHTPONobynsapHON n nepunopTanbHbIX 30HAX,
KOTOpasi COMPOBOXAAETCHA ycureHnem bGeTa-okuc-

NEHNST XMPHbIX KUCMAOT B MWUTOXOHAOPUSIX, YyBENU-
YeHMeM KomnmyectTBa nmnodarocoM, YCUrneHnem
cekpeumm JIIN B BunuapHble kanunnsapbl, NpocTpaH-
cTBO [ucce, ycuneHHoM gerpagawumen noBepxHoCT-
Horo cnos JI.

2. Y nauuweHTOoB C npogomkutensHocteio O3
00 6 neT 1 BbICOKOW TONEPaHTHOCTLIO K onuongam
(33,4146,9 mn, ot 15 go 70 mn) umeeTt MecTo npo-
rpeccupoBaHve cteaTo3a B renaroumtax B LEH-
TPonobynapHOM 1 NepunopTanbHOW 30HaXx, yBenu-
YeHMe aKTMBHOCTU MagKkon 3HOoMNNasmMaTu4eckon
CeTn, CyLeCTBeHHble Mopdonornyeckue. Hapy-
LWEeHMs B MUTOXOHAPUSX renaTtounTOB;. CHUKEHUe
aKTMBHOCTM MNOBEPXHOCTHOM pAerpagauunn JIIT _Ha
doHe coxpaHHOCTU nunodarocom B LUTOMa3Me
renaTtoumToB.

3. B rpynne nauveHtoB ¢ anutenbHom (60-
nee 6 net) ONUOWOHON WHTOKCUKaLMENn N BbICO-
KOW TOMNepaHTHOCTb K onuougam (42,8+7,6 mn,
oT 15 go 75 mn) B TKaHW NeYeHn Hapsgy C Bbipa-
XXEHHbIM CTeaTo30M HabnaaTCsa CyLeCTBEHHbIE
HapyLleHus MexaHu3moB aerpagauum JIT, paspy-
LIEHMEe KPUCT B MUTOXOHOPUSIX, YMEHbLLEHME KOIK-
yectBa.nunodarocom u JIIC ¢ npusHakamm NOBeEpX-
HOCTHOW gerpagauun.
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B moHoepaghuu npedcmasrieHbl CO8PEMEHHbIE 8321151-
Obl Ha 3MUOJIO2UI0, Mamoe2eHe3, K/UHUYeCKue rposierne-
Husi, duasHOCMUKY, fliedeHuUe U npoghunakmuky XpoHu4de-
CKUX 8UPYCHBbIX 2e1amumos, 8 MoM Hucre XPOHUYECKO20
2enamuma B, xpoHu4eckozo eenamuma C, eenamuma E,
Ko-uHgbekyuli eenamuma B u D, eenamuma B u C y de-
mel, a makxe 2epreceupyCHbIX 2ernamumos U 8UpyCHbIX
2enamumoes y Oemeli nepgoeo 2oda xu3Hu. [Mpedcmas-
fleHa UHgopMayusi rno UHHO8AUUOHHbIM Memodam riede-
Husi amux 3abonesaHul, a makxe rybnukyromcs 0aHHbIe
MynbmuyeHmpo8o20 Uuccr1edo8aHUsi XPOHUHYECKO20 eena-
muma C y demeli 8 Poccuu.

Paboma 6ydem nonesHa neduampam, ceMmeliHbIM 8pa-
yam obuwieli npakmuke, UHGheKUUoHUCMaM, 2acmposHme-
porioeam, 2enamosiozam U crieyuanucmam yuypexoeHud, 8
KOMmMopbIx OKa3bigarom MeOUUUHCKYH MoMouwb 0emsim.
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