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MeTa po60oTu — ouiHnTK BigHOCHWI piBeHb MPHK nposananbHux umtokiHis IL-1f i IL-17A, Tonn-nogibHux peuenTtopis 2 i 4
TWNIB i TpaHckpunuinHoro chaktopa NF-KB B enitenii poToBOi NOPOXHMHM B ZiTEN i3 3aXBOPIOBAHHAMY LIEHTPanbHOI HEPBOBOI
CUCTEMU, CUCTEMMU KPOBI, OPraHiB AvXaHHs Ta B AiTeN i3 NCUXIYHUMU po3nagamu.

Matepianu Ta meToau. BukoHanm monekynspHo-reHeTUyHe AOCImKEHHS METOLOM MoniMepasHoi NaHLroBoi peakuii 3i
3BOPOTHO TPaHCKpuMLieto B pexumi peanbHoro yacy (3T-M1P) ekcnpecii MPHK reniB TLR2, TLR4, NF-kB, IL-1B i IL-17A
B eniTenii poToBoi NOPOXHUHKM 93 AiTel 3 iHBanigHicTIo Ta 25 AiTen i3 XPOHIYHUM KaTapanbHUM TiHriBiToM 6e3 cynyTHLO!
naronorii Bikom Big 12 oo 15 pokis.

Pesynkratu. Y giteit 3 ocobnusrmu notpebamm cnocTepiratoTb 3pOCTaHHs TPAHCKPUMNLINHOT akTUBHOCTI MemBpaHHux TLR2 i
TLR4 B ycix rpynax AOCTIMKEHHS, KpiM rpyni AiTel i3 ncyxivHiMm posnagamu. AKTMBaLLS NaTTepH-po3niaHaBanbHUX peLenTopis
3aKOHOMIPHO BUKIMKAE TPAHCKPUMLINHY iHAYKLto reHa NF-kB i nposananbHux LmTokiHis IL-1B i IL-17A, Lo HUM perynioroTbes,
GykanbHum eniteniem: pisHi ekcnpecii MPHK IL-1(3 i IL-17A B giTeit i3 3axBoproBaHHaMM LIHC 36inbLuyBanuce y 8,917,7 pasa
(p < 0,05) BignoBigHO, B AiTEN i3 NCUXIYHUMYM 3aXBOPIOBAHHSAMM piBeHb IL-17A niasuwumecs y 2,2 pasa (p < 0,05) nopiBHsIHO 3
KOHTpOIeM, y [iTel i3 3aXBOPIOBAHHAMM AUXanbHUX LLNSXIB | 3aXBOPIOBAHHAMM CUCTEMM KPOBI ekcrpecis IL-1( nigsuwumnack
B 6,5 Ta 2,9 pasa (p < 0,05) BignosiagHo, IL-17A -y 3,8 i 3,0 pa3sa (p < 0,05) NOPIBHAHO 3 KOHTPONEM.

BucHoBku. BusiBnena TpaHckpunuiiha iHaykuis rexiB TLR2 i TLR4 3 HacTynHoto aktvBauieto Nf-kB i npopykuieto nposa-
nanbHWUX UMTOKIHIB IL-1B i IL-17A € ogHWUM i3 MexaHi3MiB, iKW NOSICHIOE Tshk4niA Nepebir NapoaoHTUTY B AiTel 3 iHBanigHICTIo
MOPIBHSHO 3 XBOPUMM Ha NapodoHTMT 6e3 CynyTHBOI naTonorii.

HU3meHeHusa akenpeccun MPHK TLR 2 u 4 tuna, aaepHoro ¢pakropa KB
U NpoBoCNaAUTEAbHbIX UUTOKMHOB UA-1B u UN-17A anuteanem poToBOM NOAOCTH
y AeTel ¢ 0cobbiMK noTpebHOCTAMM

H0. M. KonecHuk, A. M. KamblwwHbIi, M. A. TaBpUAEHKO

Lienb pa6oTbl — OLEHUTL OTHOCUTENBHBIN YpoBeHb MPHK npoBocnanutensHbIx UMToknHOB IL-163 1 IL-17A, Tonn-nogobHbIx
peLenTopoB 2 1 4 TMNOB ¥ TpaHCKpUNLUmMoHHoro aktopa NF-kB B anutenuu poToBoii NonocTu y Aeteit ¢ 3aboneeaHmamm
LieHTparbHOW HEPBHOW CUCTEMBI, CUCTEMbI KPOBW, OPraHOB AbIXaHUs Uy AEeTen C NCUXMYECKUMW PacCTPOCTBaMM.

Matepuanbi n metoabl. [poBeaeHo MONeKynspHO-reHeTUYeCKoe NCCrefoBaHne METOAOM NONMMepa3sHOM LienHOM peakumm
¢ obpaTHo TpaHckpunumen B pexvime peansHoro Bpemenn (OT-MLP) akcnpeccun mPHK resos TLR2, TLR4, NF-kB, IL-18
1 IL-17A B anuTenum potoBomn Nonoctn 93 AeTen ¢ MHBaNMAHOCTBLIO U 25 AETEN C XPOHMYECKUM KaTaparbHbIM TMHIMBUTOM
6e3 conyTcTBYyHOLLEN NaTonorum B Bo3pacTe ot 12 oo 15 net.

Pesynkrarhbl. Y geteit ¢ 0cobbiMy NOTPEBGHOCTSMM OTMEYEH POCT TPAHCKPUMLIMOHHOM aKTUBHOCTM MeMBpaHHbix TLR2 n TLR4 Bo
BCEX rpynnax 1ccrefoBaHmst, KPOME rpynbl AeTel C NCUXUYECKMI PacCTPOACTBaMU. AKTVUBALIMS MaTTePH-PaCTo3HatoLLMX peLien-
TOPOB 3aKOHOMEPHO BbI3bIBAET TPAHCKPUMLIMOHHYIO MHAYKLMIO reHa NF-kB 1 perynupyeMbix M npoBocnanuTenbHbIX LIMTOKMHOB
IL-1B w1 IL-17 A BykkarnbHbIM anuTenuem: yposHu akcnpeccun MPHK IL-1B n IL-17Ay geteit ¢ 3abonesanusmmn LIHC yenuuveanucs
B 8,9 17,7 pasa (p < 0,05) COOTBETCTBEHHO, Y A€TeN C ncuxmyeckumm 3abonesanunsimMm yposeHb IL-17A nosbicuncs B 2,2 pasa
(p<0,05) B CpaBHeHM C KOHTPONEM, y AeTel C 3aborneBaHsIMK AbIXaTerbHbIX NyTel 1 3a60neBaHNsIMU CUCTEMbI KPOBM SKCMIPECCHS
IL-1B noBbicunack B 6,5 1 2,9 pasa (p < 0,05) cootetcTBeHHO, IL-17A -8 3,8 1 3,0 pasa (p < 0,05) B CpaBHEHWU C KOHTPOIEM.

BbiBoabl. OBHapy)xeHHast TpaHCKPUNLUMOHHas MHAYKUKs reHoB TLR2 n TLR4 ¢ nocnepytowleit aktusauueit Nf-kB 1 npopyk-
LMei NpoBoCnanuTeNbHbIX LMTOKMHOB IL-1(3 1 IL-17A aBnseTcs ogH1M 13 MEXaHU3MOB, KOTOPbI 0OBLACHSET Bonee Tskenoe
TeYeHue NapoaoHTUTa Y AeTel C MHBANMAHOCTbIO MO CPABHEHWIO C 6OMbHBIMM MAPOAOHTUTOM Be3 CONyTCTBYHOLLIEN NATONOMMK.

Changes in the expression of mRNA TLR2 and 4 type, nuclear factor kB and
pro-inflammatory cytokines IL-1p and IL-17A in the epithelium of the oral cavity in children
with special needs

Yu. M. Kolesnyk, 0. M. Kamyshnyi, M. A. Gavrilenko

Objective: to assess the relative level of mRNA of proinflammatory cytokines IL-13 and IL-17A, toll-like receptors 2 and 4
types and the transcription factor NF-KB in the epithelium of the oral cavity in children with diseases of the central nervous
system, blood system, respiratory organs, and in children with mental disorders.
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Object and methods: the molecular-genetic study by polymerase chain reaction with reverse transcription real-time (RT-PCR)
mRNA expression of the genes TLR2, TLR4, NF-KB, IL-18 and IL-17A in the epithelium of the oral cavity in 93 children with
disabilities and 25 children with chronic catarrhal gingivitis without associated pathology in age from 12 to 15 years.

Results. In children with special needs there is the rise of transcription activity of membrane TLR2 and TLR4 in all study groups
except the group of children with mental disorders. Activation of pattern recognition receptors naturally causes transcriptional
induction of the gene NF-KB and regulated by it the proinflammatory cytokines IL-18 and IL-17A by the buccal epithelium:
expression levels of mMRNA of IL-18 and IL-17A in children with central nervous system diseases were increased by 8.9 and
7.7 times (P < 0.05), respectively, in children with mental diseases the level of IL-17A was increased by 2.2 times (P < 0.05)
in comparison with the control, in children with respiratory diseases and diseases of the blood system the expression of IL-
1B was increased by 6.5 and 2.9 times (P < 0.05), respectively, IL-17A— 3.8 and 3 times (P < 0.05) as compared to control.

Conclusions: discovered in the work transcriptional induction of the genes TLR2 and TLR4 and subsequent activation of
Nf-kB and production of proinflammatory cytokines IL-1f and IL-17A d is one of the mechanisms that explains the more se-
vere course of periodontitis in children with disabilities as compared to patients with periodontitis and without comorbidities.

MigTpYMaHHS HopMarbHOrO CTaHy TKaHWH NapofoHTa abo
nepexia [0 oro ypaxeHHs Binbueae 6e3nepepBHui Gin
MiXK BEMNUKOHO KiMbKiCTHO @y TOXTOHHOT MikpoBioTy B pOTOBIl
MOPOXHWHI Ta MacMBOM PE3VAEHTHUX Ta EeMIrpyUmx
IMYHHUX KMITUH Yy Ui insHui [1]. XpOHIYHWA NnapoaoHTUT
nepeBaXHO BMIMBAE Ha JOPOCIUX, ane iHoAi arpecus-
HWUIA NapOJOHTUT MOXe BUHWKHYTM B AiTel, 0cobnmeo B
YMOBaXx MopyLLUEHHs! B3aEMOZ;ji KOMeHcanbHOi MikpobioTy
3 iMyHHOK CHCTEMOIO rocnofapst Ha TN HU3KW CynyTHIX
3axBOpIOBaHb [2]. [pynoto puanky po3BUTKY XPOHIYHOTO
NapodoHTUTY 1 TIHMIBITY € AiTW 3 iHBanigHICTIO, KOTPI
MatoTb BaXKi 3aXBOPHOBAHHS LIEHTPasbHOI HEPBOBOI CHC-
TEMM, OpraHiB AyXaHHs, 3aXBOPIOBaHHS KPOBI Ta NCUXIYHI
poanaaw [3,4]. Lli xBopobu B AiTeN 3HWXKYIOTH 3aranbHy
iMyHOMOFi4YHY peaKTVBHICTb OpraHiamy, Np13BOASATb 40 NO-
PYLLEHHS! MEXaHi3MiB PE3UCTEHTHOCTI CIM30BOI 0O0MOHKM
MOPOXHWHU pOTa Ta CPUYMHSIOTE PO3BUTOK 3ananbHKUX
npoueciB TKaHWH napoaoHTa [5]. 3a cTaTUCTUYHUMK
JaHVMK, B AiTEN 3 iHBaAMIQHICTIO Big3Ha4YaeTbcs noraHa
ririeHa NOPOXHWHW poTa abo HaBiTh ii BIACYTHICTb.
Bigowmo, Lo bykanbHui eniteniv 6epe y4acTb B iMyH-
Hi BigNOBIZi Ta MKKMITUHHUX B32EMOZISIX, CEKPETYHOUM
PO LMTOKIHIB, XEMOKIHIB, POCTOBUX i FeMOMOETUYHMX
¢hakTopiB, enkosaHoiaiB, okcuay a3oTy [6]. CurHanbHi
MOMNEKyNnN PEryniolTb akTUBHICTb IMyHHUX KITiTUH, WO
BM3HAYa€ PO3BUTOK FOCTPUX i XPOHIYHMX 3anarnbHuX pe-
aKuin cnnaoBnx 060moHOK. OCHOBHa ponb Y MigTPUML
iHiLjauii iMyHHOI Bignosigi abo dopmyBaHHi TonepaHT-
HOCTi HaneXuTb KOMMOHEHTaM CraJKOBOrO iIMYHITETY, LLO
37aTHI BU3Ha4aTy NOXOMKEHHS aHTUreHa Ta HeobXiaHICTb
pO3BMTKY IMYHHOI BiANOBIAi Ha HbOro [7]. Mpunyckaemo,
LLO BaXIMBVM TPUrepoM Baxkyoro nepebiry 3axsoproBaHb
napoaoHTa B AiTeN 3 ocobnmeumy notpedamm € 3miHu
eKcnpecii MeMbpaHHMX Ton-noaibHMX peLenTopis Bpoa-
XXEHOro IMyHITETY eniTeniemM poToBOI MOPOXHUHW, 30KpeMa
TLR2iTLR4 [8]. 1310 TLR ntoguHm nuwe ans 9 siporigHo
BiJOMi niraHAm, cepes, HUX € He TifbK1 CTPYKTYPU MiKpo-
OpraHismiB, ane 1 eHoreHHi CTPyKTypu — Binku rocTpoi
¢hasu 3ananeHHs, ibprHoreH, hiGPOHEKTIH, rianypoHOBi
KUCMOTW, >KMPHI KACMOTK Ta Pi3HOMaHITHI anepreHun n
hakTopy nowkomkeHHs [9]. TLR2 posnisHae natore-
acouinoBaHi MonekynspHi nattepHu (PAMP) GakTepii,
rpubiB, BipyciB i NapasuTiB, Ski MaKOTb y CBOEMY cknagi
ninonpoTeigun, NinoTenxoesi KUCNOTW, NENTUAOrIKaH,
ninoapabiHOMaHHaH, 31IM03aH, XiTWH, remMarmTUHIHK,
nopuHu, rmikoiHoautondocdoninian [10], a ocHOBHUM
niraHgom TLR4 € ninononicaxapuaun Oyab-siknx rpam-
HeraTueHux GakTepiit. Mepenaya curHany Big TLR2 i
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TLR4 BigbyBaeTbcsa Yepe3 MyD88-3anexHuin wnsix,
yepes cepito CepUHOBMX/TPEOHIHOBUX KiHa3, MPU3BOASYM
[0 inpykuii aktveauii NF-kB i TpaHckpunuii H13ku reHiB
npo3ananbHux umTokinie: IL-1B, IL-17, IL-6, IL-12, TNFa
[11] i kocTUMyRIOKOUMX CUTHANIB, SKi PETYNIOI0Tb PiBEHb
BKIMKOYEHHS aanTyUBHOI iMYHHOI BiAMoBIai Ta iHTEeHCUB-
HOCTI 3ananeHHs TkaHuH napogoHxTa [12].

Y nonepegHin po6oTi focnigxyeanu BULOBUNA
CcKrag Mikpodriopy NapoAoHTaNbHUX KULIEHb Y AiTen 3
ocobnmeummM notpebamu Ta ixHiii BNMB Ha nepebir reHe-
panisoBaHoro napofoHTuTy [13]. 3Baxaroum, Lo Mikpo-
opraHismu, iHOYKyHUM peLenTopy BPOMKEHOIO iIMYHITETY,
KoTpi poanizHatoTe PAMP, sik-0T Tons-nogioHi peuenTopu
2 Ta 4 TVNiB, NPU3BOAATL 4O aKTMBALii SaepHoOro ak-
Topa kB Ta NF-kB-3anexHoi npogykuii npo3anansHux
umTokinia IL-1f i IL-17A, Bupiwwnn gocniautn piBeHb
TPaHCKPWMLINHOT aKTUBHOCTI rEHiB Ha3BaHWX peLenTopiB
i LmTOKiHIB [14].

Merta po6otu

OuiHnTy BigHOCHWI piBeHb MPHK npo3ananbHux UMToki-
HiB IL-1B i IL-17A, Tonn-nogibHux peuenTopis 2 i 4 Tunis
i TpaHckpunuinHoro daktopa NF-kB B enitenii poToBoi
MOPOXHUHW B AITEN i3 3aXBOPIOBAHHAMU LIEHTPanbHOI
HEpPBOBOI CUCTEMU, CUCTEMY KPOBI, OPraHiB AyxaHHs Ta
B AiTEN i3 NCUXiYHMMM po3nadamu.

Marepiaau i MeToAU AOCAIAYKEHHA

BukoHanu monekynsapHo-reHeTuyHe LOCNigXeHHS
eKcrpecii Tonn-noaibHNX peLenTopiB eniTenito poToBOI
nopoxHuHy 93 aitent i 25 300poBKX AiTen Bikom Big 12
A0 15 pokis. Y nepiuy rpyny (1) BBIALWAKW 4iTU-iHBaNIAM i3
3aXBOPIOBaAHHAMY LieHTpanbHoi HepBoBoi cuctemm (LIHC)
(21 ocoba), apyry (Il) — pitw-iHBanigmW i3 NcMXiYHUMK
poanagamu (24 ocobm), Tpetto (Il) — gitw-iHBaniau 3 xeo-
pobamu kposi (25 ocib), yetsepty (IV) — piTn-iHBanigw i3
3aXBOPIOBAHHSIMY CCTEMM OpraHiB AyxaHHs (23 ocobn).
JiT uMx YOTMPBOX YN PerynsapHo mnikyBan OCHOBHE
3axsoptoBaHHsi B KY «3anopisbka obnacHa gutada kii-
HiYHa nikapHs» Ta Masnn XPOHIYHWIA KaTapasibHWi MiHrBIT
NErKoro Ta CepPeaHbOro CTyNeHiB TSHKKOCTI. ['aTa rpyna
(V) (rpyna nopiBHSHHA) chopmoBaHa i3 25 AiTen BiKoM Bif
12 o 15 pokis, SKi Manu XpOHIYHWIA KaTapanbHWIA FiHFIBIT
Nerkoro Ta cepefHbOro CTyneHs TskocTi (mabn. 1).
Mpu | cTyneHi TSHKKOCTI XPOHIYHOMO KaTapansHOro
riHriBITY B AiTei ycix rpyn QOCRidXeHHs crnocTepiranu
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OpwuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. Mogin giter 3a CTyneHeM TsHKKOCTI Nepediry XpOHIYHOro KaTaparnbHOro FiHriBITY

XpOHiYHUM KaTapanbHWUM TiHFiBIT

| CTynNiHb TSXKKOCTI
Il cTyniHb TSXKKOCTI

rpyna, n =21 Il rpyna, n = 24 Il rpyna, n =25 IV rpyna, n =23 Vrpyna, n=25
13 15 15 13 19

10 10 6

Ta6bnuus 2. CneundiyHi napy npaimepis ANs aHanisy JocnigXyBaHUX i pechepeHCHOro reHis

F'eH (Gene) Mpaitmep (Primer)

TLR2

TLR4

IL18

IL17a

NFKB1

GAPDH

F:5-TTCTCTCAGGTGACTGCTCG-3
R: 5-TGCAACACCAAACACTGGGA-3"

F: 5"-TGCGTGAGACCAGAAAGCTG -3

R: 5'-TAGGAACCACCTCCACGCAG-3°
F: 5"-CCACCTCCAGGGACAGGATA-3

R: 5"-AGAACACCACTTGTTGCTCCA-3"

F: 5-TACAACCGATCCACCTCACC-3"
R: 5-CCTCATTGCGGTGGAGATTC-3"
F: 5"-AACAGCAGATGGCCCATACC-3

R: 5-CGGAAACGAAATCCTCTCTGT-3"

F:5-CTCTGCTCCTCCTGTTCGAC-3°
R: 5-CGATGTGGCTCGGCTGG-3"

Temnepatypa nnaBneHHs

[loBxuUHa BUpOGY
(Temperature melting) (°C) (Product length) (bp)
46

59.12 72I73
60.32

60.6 46 391/392
61.54

60.03 4 553/554
60.06

59.1 43 2751276
58.7

60.11 63 626/627
58.04

59.83 63 165/166
60.58

Ta6nuus 3. PiseHb BigHOCHOT HopMmani3oBaHoi ekcnpecii MPHK reHiB TLR2, TLR4,
NF-kB, IL-1B Ta IL-17A B AiTen i3 3aXxBOPIOBAHHAMM LiEHTParIbHOI HEPBOBOI CUCTEMM

Ta NCUXIYHUMM 3axXBOPHOBaAHHAMU

Wiwene oy Pinens xcopecii (4 £m)

TLR2 3axBoptoBaHHs LIHC 5,64 +0,69*
MCUXIYHi 3aXBOPIOBAHHS 1,36 £ 0,24
KOHTPOnNb 1,00+0,23
TLR4 3axeoptoBaHHs LIHC 1,59 £ 0,31*
MCUXiYHi 3aXBOPIOBAHHS 1,32+0,75
KOHTPOmb 1,00 £ 0,24
NF-kB 3axBoptoBaHHsi LIHC 7,50 £ 1,11*
MCUXIYHi 3aXBOPIOBAHHS! 13,64 +2,20*
KOHTPOMb 1,00+£0,19
IL-1B 3axBoptoaHHs LIHC 8,96 + 1,35*
MCUXIYHi 3aXBOPIOBAHHS 1,23+0,25
KOHTPOmb 1,00 £ 0,14
IL-17A 3axBoptoBaHHsi LIHC 7,74 £1,04*
MCUXiYHi 3aXBOPIOBaHHS 2,29+0,19*
KOHTPOmb 1,00+0,19

TLR2: Toll-like peuentop 2 Tuny; TLR4: Toll-like peuentop 4 Tvny; NF-kB: spepHuit haktop kB;
IL-1B: inTepneiikin 1B; IL-17A: iHTepneikiH 17A; *: BiporigHa pisHuLA 3 rpynoto koHTporio (p < 0,05).

6

3ananeHHst Mik3yoHux cocoukiB siceH. Mpu |l cTyneHi Tsx-
KOCTi B 3anarbHui NPoLLeC 3anyyanmcs Mix3yOHi Coco4km
Ta MapriHanbHWiA kpan sceH. it ckapxunmuce Ha Binb,
KPOBOTOUMBICTb SICEH, 6irb Ha BCii NOBEPXHI SICeH nig vac
iaw, BigMOBNSANUCA Big XapyyBaHHs. [1ig yac o6’ ekTvBHOMO
06CTEXEHHS! BCTAHOBMIW NPUYMHHO-HACTIAKOBWIA 3B’A30K
BYHWKHEHHS! 3ananbHOro MpoLecy: HasBHICTb 3yOHOro
HarnboTy Ta Kapio3HWX MOpoxHWH. CnocTepirany 3miHy
penbedy MapriHanbHOro kpato, rinepemito, KpoBoTouM-
BICTb i HAOPSK SACEH.

[HocnipxeHHst 3miH ekcnpecii MPHK TLR2 i 4 Tuny,
agepHoro caktopa KB i nposananbHux umTokiHiB 1J1-
1B i IJT-17A eniTenito poTOBOi MOPOXHUHW B AiTEN 3
ocobnueumy notpebamu 3aiicHUnuM y Bigaini Moneky-
NAPHO-TEHETUYHMX JOCMimKeHb HaByanbHOro meam-
Ko-nabopaTopHOro LieHTpy 3anopisbKoro AepaBHOro
MEOMWYHOTO YHIBEPCUTETY.
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[nsa ouiHoBaHHS BigHOCHOrO piBHA MPHK Buko-
pucTOBYBanu MeToA NOniMepPasHoi NaHLroBOI peakLii
3i 3BOPOTHO TPAHCKPUILIEID B PEXMMI peanbHoro Yacy
(BT-NJIP). O6’exTOM pocnimkeHHs ByB eniTeniii poToBoi
MOPOXHUHN. B3aTTS BykanbHOro eniTenito BUKOHyBanm
BpaHLli, 4O LbOro MiHiMym npoTsirom 4 roguH Gyno Bu-
KMtoYeHo npuiimanHs ixi. Mepen 3abopoM MOPOXHUHY
poTa peTenbHO OMNonickyBanM Bo4ok abo disionorivyHnm
po34nHoM. 3abip eniTenito 3giCHUNM CKPEOKOM KMiTUH
i3 BHYTPILUHBOTO GOKY LLOKM Pa3oBUM 30HAOM i3 CUH-
TETUYHUM BOPCOM. Y CTepuribHY OAHOPasoBy Npobipky
Tuny «Ennexgopd» (0,5 mn) i3 TpaHcnopTHUM cepeno-
BMLLEM 3aHyploBanu BigpisaHy pobody 4acTuHy 30HAA.
Lis npouenypa abcontotHo GesbonicHa, 6e3kpoBHa Ta
HeTpaBMaTu4Ha. [ns BU3HaAYeHHS piBHS eKcnpecii Bu-
kopucToyBany amnnicikatop CFX96™ Real-Time PCR
DetectionSystems (Bio-Rad, CLUA). CneuudiyHi napu
npanMepiB ANs aHani3y AOCMiAKyBaHWX | pedpepeHCHOro
reHiB aibpaHi 3a LONOMOroK NPorpamMHoro 3abesneyeH-
Hs Primer-BLAST (NIH, CLUA) Ta BurotoeneHi gipmoto
Metabion (PPH) (mabn. 2).

MigibpaHo ontumaneHi ymosw 3T-MJ1P ana pgocsr-
HEHHS! NiHINHOT 3aNEXHOCTI MiXK Y1CNIOM LMKIB i KiNbKICTHO
npoaykTis JIP. B ekcnepumeHT BKIKOYEHi HeraTuBHI
KoHTponi: 6e3 gopasaHHa kKOHK matpuui B peakuito MNP,
6e3 pogasanHa PHK matpuui B cunTesi kOHK, 6e3 nona-
BaHHs pepmeHTy B cuHTesi KOHK. Bei peakuii amnnicpikavii
noBToptoBaM Tpudi. CtatncTnyHmiA aHania ganux MNP
BMKOHanNM 3a JOMOMOIOK NPOrpamMHoro 3abesneyeHHs
CFX Manager™ (Bio-Rad, CLUA). [ins Bcix nokasHukiB
pO3paxoByBann 3HAYEHHS CepeaHboi apuPMeTUIHOT
BKGipku (M), ii gucnepcii Ta nomunku cepenHsoi (m). Mig
Yac NopiBHSAHHS JaHUX BYKOPUCTOBYBAIV NapamMeTpU4HII
t-kpuTepin CTblogeHTa Ta HenapameTpuyHuin U-Kputepii
MatHHa—YiTHi, nicns 4oro BU3HaYanu MOXIUBICTb Pi3HUL
BMGIpOK (p) | LOBipYMIA iHTepBan cepenHbOi. [Mpy nepesipLi
CTaTUCTUYHMX FiNOTE3 HyNMbOBY MiNOTE3y BigKWAaAmM npu
p <0,05.
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Pe3y1\bTaTM Taix OGFOBOpeHHﬂ Tabnuus 4. PiseHb BigHOCHOI HopMani3oBaHoi ekcnpecii MPHK rexis TLR2, TLR4,
NF-kB, IL-1f8 Ta IL-17A B AiTen i3 3axBOPIOBAHHAMM ANXaNbHUX LUASXIB | CMCTEMM

Pesynbratv gocnigxeHHs ekcnpecii MPHK IL-1B, IL-17A, KpoBi

TLR2, TLR4 1a NF-kB y fiTel i3 nCUXiyH1MM 3aXBOpHO-

BaHHSAMM i 3aXBOPIOBAHHSAMMW LIEHTPanbHOI HEPBOBOI m PiBeHb ekcripecii (M £ m)

cucTemu HaeezieHi B mabri. 3. 3T-MJ1P-aHani3 bykansHoro TLR2 3aXBOPIOBAHHS! ANXabHUX LWASXIB 8,53 + 1,52
eniTenito NpoaeMoHcTpyBas 5,6- Ta 1,6-kpatHe (p < 0,05) 3aXBOPHOBAHHS CUCTEMN KPOBI 7,82 +1,05%
3pOCTaHHSA TPaHCKpUnLinHoi akTuBHocTi MPHK reHa TLR2 KOHTpOIb 1,00 £ 0,24
i TLR4 B GykansHoMy eniTenii AjiTen i3 3axXBoproBaHHAMU TLR4 3aXBOPIOBAHHS ANXambHYX LWNAxXs 2491027
LIeHTpanbHOi HepBOBOI cCTEMM. Y AiTel i3 NCUXIYHNMU 3aXBOPIOBAHHS! CUCTEMY KPOBI 16,60 + 3,17*
po3nagamu BiporigHux 3miH piBHs MPHK rexiB TLR2 i KOHTPOIb 1,00£0,19
TLR4 He 6yno (mabn. 3, puc. 1). Lle cynpoBomxyBanoch NF-kB 3aXBOPIOBAHHA NXaMbHUX LNAXIB 3,660 £0,516*
7,5- Ta 13,6-pasosum (p < 0,05) 3pocTaHHAM eKkcrpecii 3aXBOPIOBAHHS CUCTEMA KDOBI 6,166 + 0,756
NF-kB y giten i3 3axsoptoBaHHamu LIHC i neuxiyHumu KOHTPOIb 1,006 + 0,146
3aXBOPIOBAHHAMMU BiANoBiaHO (ma@-,. 3, puc. 2). IL-1B 3aXBOPHOBAHHS AWXanbHUX LUNSXIB 6,56 +0,81*
AxTuBauisi NF-kB 3akoHOMIpHO MigsuLLyBana pisHi 3aXBOPIOBAHHS CUCTEMM KDOB 2,97 £0,34*
excnpecii nposanarbHux uuTokiHie IL-1B i IL-17Ay aitent KOHTPONE 1,00£0,13
i3 3axBoptoBaHHamMu LIHC y 8,91 7,7 pasa (p < 0,05) Bia- IL-17A 3aXBOPIOBAHHA AUXambHNX LWNAXIB 3,82 +£0,56"
noBiAHO. Y [iTeN i3 NCUXIYHMMM 3aXBOPIOBAHHSIMM PiBEHb 3aXBOPIOBAHHS G/GTEMU KDOBI 307031
IL-17A nigeuiLmBees B 2,2 pasa (p < 0,05) nopiBHSHO 3 KoHTpore 1.00£0.15
KOHTponem (ma6n. 3, puc. 2)_ TLR2: Toll-like peuentop 2 Tuny; TLR4:Toll-like peuentop 4 Tuny; NF-kB: snepHuit chaktop kB;

Pesynbratu gocnimkerHs ekcnpecii MPHK IL-183, IL- IL-1B: iHTepneiikiH 1B; IL-17A: inTepneitkin 17A; *: siporiaHa pisHMUA 3 rpynoto koHTporio (p < 0,05).

17A, TLR2, TLR4 ta NF-kB pgitet i3 3axBoproBaHHAMU
AuxarnbHUX LWSXiB i CUCTEMU KPOBi HaBeAEeHO B mabuyi
4. AHania 3T-/1P npogemMoHcTpyBas 8,5- Ta 2,4-kpaTHe
(p <0,05) 3pocTaHHs TpaHckpunuiHoi akTneHocTi MPHK 2 B TLR2 = TLR4
reHa TLR2 i TLR4 B BykanbHoMy enitenii aitein i3 3axso- 18
PIOBaHHAMM AuxanbHux wnsaxis i 7,8- ta 16,6-kpatHe 16
(p < 0,05) y miTen i3 3axBOpPtOBAHHSIMM CUCTEMU KPOBI. 14
Hapeuuri, 3,6-kpaTHe Ta 6,1-kpatHe (p < 0,05) 3pocTaHHs 12
ekcnpecii NF-kB BCTaHOBNEHO B AiTEN i3 3aXBOPKOBAHHS- 10 %
MM AVXanbHKX LLNSXIB | 3aXBOPHOBAHHSMM CUCTEMM KPOBI 8
(mabn. 4, puc. 2). 3T-MNIP-aHani3 6ykanbHoro enitenito *
noka3aB MigBULLEHHS PIBHS eKcnpecii npo3ananbHuX
umTokiHis IL-1B i IL-17A B aiTen i3 3axBOptoBaHHSAMM
AUXanbHUX LWAXIiB i 3aXBOPIOBAHHAMMW CUCTEMM KPOBI.
Ekcnpecis IL-1B nigsuwmnack y 6,51 2,9 pasa (p < 0,05) o
. . . . 3axs. LUHC NCKXIiYHi 3axs. 3axs. KOHTPOmb
BignosigHo, IL-17A -8 3,81 3,0 pasa (p < 0,05) nopiBHsiHO 2axE. AVXANBHIX cncTemm
3 KOHTponem (puc. 1-4). wnsxis KpoBi
MoneKynsipHO-reHeTUYHe JOCTiMKEHHS! BiZHOCHOTO
piBHst MPHK nposananbHux umtokiniB IL-13 i IL-17A, Puc. 1. BigHocHmii pisenb excnpecii MPHK TLR2 | TLR4 GykanbHim eniteniem y aiTei i3 3axsopto-
Tonn-noaibHNX peuenTopia 2 Ta 4 Tunis i NF-kB B enitenii BaHHAMM Y NOPIBHSAHHI 3 KOHTPOMBHOK rpynoto. Ak pedepeHc-reH Bukopuctan GAPDH.
POTOBOI MOPOXHUHM B AiTen 3 ocobnueummu notpedamm
Bikom Big 12 00 15 pOkiB i NpaKT14HO 300POBKX AiTEN LIb0ro
X BIKY, 5IKi CTPaXAatoTb Ha XPOHIHYHWIA KaTaparnbHWUIA FiHriBIT,
MPOAEMOHCTPYBAIO 3pOCTaHHS TPAHCKPUILIAHOI aKTUBHOC-
Ti MembpaHHux TLR2 i TLR4 y Bcix rpynax AOCTIDKEHHS, 16 ¥ ENF-B = IL-1p mIL-17A
KpiM rpynui AiTeN i3 NCUXiYHMMM po3ragamu. 3Ha4HO BALLMIA 14
piBeHb excnpecii TLR4 cnocTepiranu y rpyni 3axsoptoBaHb 12
cvcTemMm Kposi (puc. 1). AKTvBaList naTepH-posnisHaBarb- N
HIX PELENTOPIB 3aKOHOMIPHO BUKMKaITa TPaHCKPUMLIAHY I
iHoykuito NFB i nposananbHux uutokiHis IL-13 i IL-17A, 8 ¥ .
SKi HAM perynioroTbest, BykanbHUM eniTerniem. "
MigeuweHHs pisHs ekcnpecii TLR2 i TLR4 enite- % ¥
nianbHUMK KNITUHaMKU POTOBOI NMOPOXHWMHM B yMOBaX " I X *
XPOHIYHOTO NapOJOHTUTY NPOAEMOHCTPOBAHO B PAAi
pocnigpxeHb [15]. 3okpema, D’souza RS et al. (2013) npo- = . I ' | Bl |
aHanisysasnu ekcrpecito Ta fiokanisavito TLR-2 metogom saxs. UHC  newxiuwi 3axB. 3axB. KOHTPOSb
iMyHOodbnyopecLeHLji y 300pOBUX i 3ananeHnx TKaHnHax 3axB. AVXAMBHAX  cHCTeMM
MOPOXHUHM POTa Ta NPOAEMOHCTPYBANM 36iNbLUEHHS wnaxie Kpos!
PIBHS ekcnpecil TLR2 Pyt XPOHIMHOMY MEPIOAOHTUTI, Puc. 2. BigHocHwii piBeHb exkcnpecii MPHK NF-kB, IL-18 i IL-17A 6ykanbHum eniteniem y aitedt i3

ﬂKV”f' BUABNAETLCA BK'”-MM B eniTenianbH1X KniTuHax, Hix 3aXBOPIOBAHHSAMY MOPIBHSHO 3 KOHTPONBHOIO rpynoto. FAk pechepeHc-reH Bukopuctanu GAPDH.
Y KNiTUHaX cnonyyHoi TkaHuHm [16]. A. Beklen et al. (2014)

BigHocHun piBeHb ekcnpecii TLR2 i TLR4, ym.oa.

— x

* =

o N MO
*

BigHocHui piBeHb ekcnpecii NF-kB, IL-13 i IL-17A, ym.og.
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BUSIBUNK MigBuULLEHWI piBeHb TLR4 y 3paskax TkaHuH
napogoHTuty [17], a N. Wara-aswapati et al. (2013) y
LOCTimKEHHI iHAYKUT ekcripecii Tonn-nogibHux peuenTo-
piB 3a gonomoroto Porphyromonas gingivalis nokasanu,
wo piBHi TLR2 i TLR4 6ynm 3Ha4HO 36inbLLUEHi Y XBOPWX
Ha napogoHTUT [18]. TakoX NPOAEMOHCTPOBAHO 3B’S130K
nonimopdiamy reHis TLR2 i TLR4 i3 3axBoptoBaHHSMM
napopoHTa B Aitev [19]. 3gatHicTb umTokiHiB IL-1B1 IL-17A
MOCWIIOBATY 3anasnbHUI NPOoLeC Y NapodoHTi NPOAEMOH-
CTpoBaHa B psAai focnimkeHs [20,21,22]. OgHak BiaCyTHi
iHLi AaHi WwWoao 3miH piBHs ekcnpecii MPHK Lyix paktopis
eniteniasibHAMM KiTUHAMK POTOBOI NMOPOXHWHK B AiTe
i3 BaXKOI CYMyTHLOIO NaTororieto. ToMy BBaXaeMmo, Lo
BMSIBNeHa B poboTi TpaHcKpunuinHa iHayKuis reHiB TLR2
i TLR4 3 HacTynHowo akTtuBauieto Nf-kB i npogykuieto
npo3anarnbHux LUMTokiHiB IL-1f3 i IL-17A € ogHum i3 me-
XaHi3MiB, SIKUIA MOSICHIOE TSHKYMIA nepebir NapoaoHTUTY B
AiTen 3 0cobnmBMMM noTpedamm NOPIBHAHO 3 XBOPUMM
Ha napogoHTUT 6e3 cynyTHBOI NaTosnorii.

BucHoBKU

1.Y piten 3 ocobnuermmM notpebamu cnocTepiranu
3POCTaHHS TPAHCKPUNLINHOT aKTMBHOCTI MeMOpaHHMX
TLR2iTLR4 B ycix rpynax SOCIimKEeHHS, KpiM rpynu Aiten
i3 NCUXiYHMMK po3nagamu.

2. BcTaHoBreHo, Lo B AiTel 3 iHBanigHICTIO BCIX rpyn
CyTTeEBO 36iNblUeHwiA BigHOCHUI piBeHb MPHK nposa-
nanbHoro umtokiHy IL-17A ta NF-kB B enitenii potoBoi
nopoXxHuUHWU. MpoTe B AiTel i3 3axBoproBaHHaAMK LIHC,
Ha BigMiHY Bif AiTEN i3 NCUXIYHAMU 3aXBOPHOBAHHAMY,
nepeBaxHo 36inbLuvBCs pieHb MPHK uutokiHy IL-1(3 i
TONn-nogibHNX peuenTopis 2 Ta 4 Tvny.

3. Y piTel i3 3axBOPIOBAHHAMMW AUXANbHUX LLAAXIB i
NaToOriE0 CUCTEMM KPOBI CYTTEBO 36iNbLUEHWIA BiHOC-
HuI piBeHb MPHK nposananbHux untokiHis IL-1B 1 IL-17A,
Tonn-nogibHux peuentopis 2 i 4 Tunie Ta NF-kB enitenito
POTOBOI MOPOXHUHW. Y AiTel i3 3aXBOPOBaHHAMU M-
XanbHUX LUNsIXiB nepeBaxHo 30inbwmBes piBeHb MPHK
umTokiHiB IL-1B i IL-17A i Tonn-nogi6Hux peuenTopis 2
TMNY, @ B AiTel i3 3aXBOPIOBaHHAMW CUCTEMM KPOBi —
Tonn-nogibHx peuenTtopis 4 Tuny Ta NF-kB. 30inbLueHHs
piBHS NMpo3anarnbHOi cUrHaniaawii B POTOBIA NOPOXKHUHI
MOSICHIOE BULLMI PiBEHb 3aXBOPIOBaHb MapOAOHTa Y AiTen
I, 11, 11 1V rpyn.
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The aim is to study the features of the formation of neutrophil extracellular traps in the blood and gut-associated lymphoid
tissue with salmonella-induced inflammation against the background of the administration of vancomycin and B. fragilis, and
to determine the concentration of short-chain fatty acids in the luminal microflora of rats by means of chromatography-mass
spectrometry.

Methods. Studies were carried out on quantitative counting of Sytox*-neutrophiles and NETs in scrapings of the mucous mem-
brane of the ileum of the intestine and in blood by the method of immunofluorescence microscopy, and also by determination
of the concentration of SCFA in the luminal microflora of rats by chromatography-mass spectrometry.

Results. The introduction of vancomycin contributed to an increase in the number of Sytox*-cells in scrapings of the intestinal
mucosa and in the blood by 55 % and 2.5 times (group II). With the combined administration of vancomycin and S. enteritidis
(Il group), S. typhimurium (IV group), the mean Sytox*-cell counts in mucosal scrapings increased by 30 % and 2.4 times,
and in the blood by 30 % (group IV ), there was also a decrease in the number of NETs by 40 % (group 1V). The introduction
of B. fragilis against the rbackground of pretreatment with vancomycin and infection with salmonella showed a decrease
of Sytox*-cells in the scrapings of the intestinal mucosa by 43 % and 53 %, and in the blood by 46 % and 58 % (V and VI
groups), and the number of NETs in scrapings from the intestinal mucosa and in the blood significantly increased by 43 %
and 40 % (V group), and by 2.3 and 2.0 times (group VI). When infecting the rats with S. typhimurium against the background
of pretreatment with vancomycin and the introduction of B. fragilis, the concentration of acetate in the samples increased by
2 times; propionate — 6 times and butyrate — 3 times.

Conclusions. The introduction of B. fragilis in the infection of S. enteritidis and S. typhimurium against the background of
vancomycin pretreatment leads to decrease in the number of Sytox*-cells in scrapings from the intestinal mucosa and in
the blood, but induces the generation of NETs, and also causes an increase in the concentration of SCFA in the luminal
microflora of rats, which helps to reduce salmonella-induced inflammation and restore the integrity of the intestinal
epithelium.

Bu3HaueHHA HEUTPOPIAbHUX MO3AKAITUHHUX NACTOK i KOHLEHTPaLlii KOPOTKOAAHLIIOTOBUX
YXMPHUX KUCAOT NPU CaAbMOHEAA-iHAYKOBaAHOMY 3ananeHHi KULIEYHMKA Ha TAi BBEAEHHSA
BaHKOMiuuHy Ta Bacteroides fragilis

0. B. BykiHa, b. 0. BapuHcbkui, O. B. BoitoBuy, I. A. KoBanb, A. . KanaayweHko, 0. M. KamuwwHui

MeTa po60Tn — BUBYMTIU 0COONMBOCTI (POPMYBAHHS HEMTPOMINbHUX NO3aKMITUHHWUX NACTOK y KPOBI Ta KULLKOBO-aco-
LiinoBaHin NiMgOiaHii TKaHWHI Npu canbMOHena-iHAyKoBaHOMY 3ananeHHi Ha Tni BBeAeHHs BaHKoMiuuHy i B. fragilis, a
TaKoX BU3HAYMTW KOHLIEHTPALLI0 KOPOTKOMAHLIOTOBUX KMUPHUX KUCIOT Y MPOCBITHIN MIKPOGOpI LLypiB 3@ AOMOMOIO
XpOMaTo-Mac-CrnekTpoMeTpii.

Marepianu Ta meToau. 34iNCHUNM JOCILKEHHS 3a KinbKiCHUM nigpaxyHkom Sytox*-HenTpodpinis i HMM y sickpibkax cnunao-
BOi 0DONOHKK KIy6OBOTO BiAAiINY KULLIEYHMKA Ta Y KPOBi METOLOM iMYHOyOpPECLEHTHOI MIKPOCKONIT, @ TaKoX BU3HAYEHHS!
koHueHTpauii KIDKK y npocsiTHi Mikpodbnopi LLypiB XpoMaTo-mMac-CrnekTpOMETPUYHUM METOLOM.

Pe3ynkratn. BeegeHHs BaHKOMILMHY cnpusno 30iMnbLUEHHIO KinbKOCTi Sytox*-kniTuH y 3ickpibkax crnn3oBoi 060NOHKN K-
LeyHKa Ta y kpoBi Ha 55 % i B 2,5 pasa (Il rpyna). Mpn ogHoYacHoMy BBeAeHHi BaHkoMmiLwmHy Ta S. enteritidis (Il rpyna),
S. typhimurium (IV rpyna) cepenHe 3Ha4yeHHs Sytox™-kniTuH y sickpibkax 3i cnrnaoBoi 060mnoHKM 36inbLumnocs Ha 30 % iB 2,4
pasa, a B kpoBi Ha 30 % (IV rpyna), Takox Bu3Hauumv 3ameHLweHHs kinbkocTi HIM Ha 40 % (IV rpyna). Beegerns B. fragilis
Ha Tni nonepeaHLOi 06POBKY BaHKOMILIMHOM Ta iH(DiKyBaHHS CanbMOHeNnamm NoKasano 3HKEHHS Sytox™-KniTuH y sickpibkax
Cn30B0i 0BONOHKK KuLeyHnka Ha 43 % Ta 53 %, y kpoBi — Ha 46 % i 58 % (V i VI rpynu), a kinbkicte HIMIM y sickpibkax 3i
Cn30B0i 06OMOHKM KULLIEYHWKa Ta Y KpoBi 36inbLuyBanacs Ha 43 % i 40 % (V rpyna), a Takox y 2,3 12,0 pasa (VI rpyna). Mpu
iHbiKyBaHHi LypiB S. typhimurium Ha Tni nonepeaHLoi 06pobky BaHkoMiLmHOM | BBeeHHs B. fragilis koHLeHTpaLis auetary
y 3paskax 36inbLunacs Bagidi, nponioHaty — y 6 pasie, 6ytupary —y 3 pasu.

BucHoBku. BeeaerHs B. fragilis npu iHdikyaHHi S. enteritidis i S. typhimurium Ha Tni nonepeaHb0i 06pobku BaHKOMILIMHOM
NPU3BOANTbL [0 3MEHLLEHHS KiNTbKOCTI Sytox*-KniTWH y 3ickpibkax cnmnaoBoi 060moHKK knyBoBoi KULLKM Ta Y KPOBI, ane iHaykye
reHepalito HIMM, a Takox 3ymoBntoe 30inbLueHHs koHueHTpauii KIKK y npocBiTHiN Mikpodropi Wwypis, WO CNpUsie 3MEHLLEHHIO
carnbMOHena-iHayKOBaHOro 3anareHHsl, BiGHOBMEHHIO LiNiCHOCTI eNiTENi0 KALWEYHNKA.
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OnpeaeneHHe HEUTPOPUABHBIX BHEKAETOUHbIX AOBYLLEK H KOHLEHTPaLUH Kntouesbie croga:

KOPOTKOLIEMOUYEUHBIX XXUPHbIX KUCAOT NPU CaAbMOHEAAA-UHAYLIUPOBAHHOM BOCNAaA€eHUH 2”:/\2‘;;’2:;’:,”\61

KMLIEYHUKA Ha GOHe BBeACHUA BaHKoMUuMHa U Bacteroides fragilis 6aKTEpOHALI,
HENTPODUABHbIE

10. B. BykuHa, b. A. BapuHckuii, A.B. BortoBuy, I. A. Koanb, A. I. KanaayweHko, A. M. KaMbILwHbIN NOBYLLKH,
KOPOTKOLIENOYEYHbIE

Llenb paboTbl — M3y4nTb 0COBEHHOCTY (hOPMUPOBAHWS HENTPOMUIBbHBIX BHEKMETOUHbIX NOBYLLEK B KDOBYW W KULLEYHO-aC-
COLMMPOBAHHOMN NMUMMOUAHON TKaHW Npu CarbMOHENa-MHAyLMPOBaHHOM BOCNaneHn Ha hoHe BBEAEHUS BAHKOMULIMHA U
B. fragilis, a Takke onpenenuTb KOHLEHTPALMIO KOPOTKOLIENOYEYHbIX KUPHBIX KUCIIOT B MPOCBETHON MUKPOIIOPE KPbIC MNPy

XWUPHbIE KUCAOTbI,
Xpomarto-macc-

MOMOLLIM XpOMaTO-Macc-CrneKTPOMETPUN. CREKTROMETPA,
UMMYHODAIOO-
Marepuansi u meToabl. [poBeneHb! UcCnenoBaHus no KonmyecTBeHHOMY noacHeTy Sytox*-HerTpodunos v HBJ1B cockobax — pecueHuus.

CrN31CToN 060M04KM NOAB3AOLLIHONO OTAENa KMLLIEYHMKA 1 B KDOBW METOAOM MMMYHOYOPECLIEHTHON MUKPOCKOMMK, @ Takke
no onpegeneHuto koHueHTpaumn KLPKK B npoceeTHO MKpodiope KpbiC XpOMaTo-MacC-CeKTPOMETPUYECKAM METOAOM.  Raronorus. — 2018. -
T. 15, Ne 1(42). -

Pe3ynkraThl. BBeaeHne BaHKOMMLIMHA CNOCOBCTBOBANO yBENNYEHUIO Yncna Sytox'-KneTok B cockobax crmsncTon 060mo4km C.10-17

Ku1LLeYHUKa v B KpoBM Ha 55 % v B 2,5 pasa (Il rpynna). Mpu codeTaHHom BBeAeHWM BaHkomuumHa u S. enteritidis (Il rpynna),
S. typhimurium (IV rpynna) cpegHee 3HaueHue Sytox'-kneTok B cockobax co crmancTor 06omnouku ysenuunnocs Ha 30 % u
B 2,4 pa3a, a B kposu Ha 30 % (IV rpynna), Takke 0TMeYeHO CHuxeHue YncnerHocT HBJ1 Ha 40 % (IV rpynna). Beegexve
B. fragilis Ha choHe npenobpaboTky BAHKOMULIMHOM 1 UHCDMLIMPOBAHUW CarlbMOHENamMu Nokasarno CHKeHne Sytox*-KneTok
B cOockobax CrnnancTomn 060mnouKkM kuweyHrka Ha 43 % 1 53 %, B kpou —Ha 46 % 1 58 % (V n VI rpynnbl), a konnyectso HBJ
B cockobax co CrMancTon 0bonoYKM KuLWEeYHUKa 1 B KpOBK yBenuymneanack Ha 43 % n 40 % (V rpynna), a Takke B 2,3 1 2,0
pa3a (VI rpynna). Mpu nHcmumpoBaHum kpbic S. typhimurium Ha doHe npepobpaboTku BaHkoMULmHOM v BBEAEHUM B. fragilis
KOHLEHTpauus aueTata B obpasuax yBenuyunacs B 2 pa3a, nponvoHata — B 6 pas, bytupara — B 3 pasa.

BoiBogbl. Beegenue B. fragilis npu nhcuumposanum S. enteritidis v S. typhimurium Ha choHe npeso6paboTki BaHKOMULWMHOM
MPUBOANT K CHIXKEHUIO YMCTIEHHOCTM SytoX*-KIeTok B cockobax crmancToit 060Moukv NoAB3AOLLHON KUALLKA U B KPOBM, HO
nHayumpyet reHepauwto HBJ, a Taioke obycnosnusaet yenuyenme koHueHTpaumm KLPKK B npoceeTHoM Mykpodnope Kpbic,
YTO CNOCOBCTBYET CHIKEHUIO CarlbMOHENA-UHAYLIMPOBAHHOMO BOCMANEHNS! U BOCCTAHOBIMEHUIO LEMOCTHOCTY 3NUTENNS

KULLIEYHUKa.

Intestinal microbiome is a unique system responsible for
maintaining the body’s homeostasis. This constancy is
ensured by the interaction of representatives of microflo-
ra with gut-associated lymphoid tissue (GALT) through
a certain group of molecules — short-chain fatty acids
(SCFA)[1]. These acids are metabolic products of anaer-
obic bacteria that are capable of influencing chemotaxis,
apoptosis, T-cell differentiation, the transcriptional activity
of the FFAR2, Foxp3 and RORyt genes and activation
of the receptors for acetate, propionate and butyrate
(GPR43, GPR41 and GPR109a (HCA2)). One of the main
producers of SCFA in GALT are bacteroides [2—4]. We
showed previously that the administration of B.fragilis
against the background of vancomycin pretreatment
and salmonella infection increases the mRNA level of
the FFAR2 gene, and also increases the transcriptional
activity of the Foxp3 gene directing T-cell differentiation
toward Treg, which contributed to a decrease in inflam-
matory reactions in the intestine and recovery of the mi-
crobiome development of experimental gastroenteritis [5].

Meanwhile, the effect of changes in the level of SCFA
on the functional activity of some of the main cells of innate
immunity — neutrophils, practically nothing is known. A
recent discovery related to the ability of neutrophils to
distinguish lipopolysaccharides from different bacterial
agents and selectively release extracellular traps (NETs) is
of great interest in studying the mechanisms of interaction
of pathogenic microorganisms with immune system cells
and their ability to influence the formation of NETs the con-
centration of SCFA, as a factor affecting the inhibition of
inflammatory reactions in the intestine [6,7].

One of the main elements of NETs is DNA [8,9].
However, in addition to DNA, NETs include 70 % of histone
proteins (H1, H2A, H2B, H3 and H4), as well as non-his-
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tone proteins, most notably neutrophil elastase (NE) of
5 % [10,11]. Another, not less important part of NETSs, is
myeloperoxidase (MPO), which has strong antipathogenic
properties [12]. The structure of NETs is heterogeneous
and can contain a large number of components: cathep-
sins, defensins, bactericides, phosphatases, lactoferrin,
lysozyme, catelicidins, collagenase, gelatinase, catalase.
Thanks to active research into the structure of NETSs,
the scientists showed that the components of NETs also
include: cytokeratin-10, a-actinin 1 and 4, B-actin, y-actin,
myosin-9, cytoplasmic proteins, proteinase 3, catellicidins
(LL-37), tryptases, glycolytic enzymes, a-enolase and
transketolase [13—-15].

Salmonella are one of the inducers of the formation of
NETs. Interestingly, there is the fact that taking antibiotics
can also stimulate the formation of NETs, which leads to
inhibition of the growth of pathogenic microorganisms [16].
Therefore, the study of the nature of generation of NETs
with the administration of S. typhimurium, S. enteritidis,
vancomycin and Bacteroides fragilis is of particular interest.

The aim

To study the features of the formation of NETs in the blood
and GALT with salmonella-induced inflammation against
the background of the administration of vancomycin and
B. fragilis, and to determine the concentration of SCFA
in the luminal microflora of rats by means of chromatog-
raphy-mass spectrometry.

Materials and methods of research

The experiments were carried out on 60 male Wistar rats of
3 months age who were divided into 6 groups (10 each): | -
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Control (intact rodents) Il — Vancomycin (animals that
received oral administration of vancomycin at a dose
of 50 mg/kg); Ill = Vancomycin + S. enteritidis (animals
that received vancomycin at oral dose of 50 mg/kg and
received bacterial load of S. enteritidis in an amount of
3x108 CFU/ml every other day); IV — Vancomycin + S. ty-
phimurium (animals that received vancomycin at the dose
of 50 mg/kg per day and received a bacterial load of
S. typhimurium in the amount of 3x108 CFU/ml every
other day); V — Vancomycin + S. enteritidis + B. fragilis
(animals received by oral administration of vancomycin
at a dose of 50 mg/kg, a day later — a bacterial load of
S. enteritidis in the amount of 3x108 CFU/ml and the next
day of B. fragilis 3x 108CFU/ml); VI — Vancomycin + S. ty-
phimurium + B. fragilis (animals that received vancomycin
at oral dose 50 mg/kg, a day later — a bacterial load
of S. typhimurium in the amount of 3x108 CFU/ml and
the next day — B. fragilis in 3x108 CFU/ml). On the fifth day
the rats were removed from the experiment in accordance
with the principles of euthanasia. Infection of animals
was carried out by daily cultures of salmonella grown
on 1.5 % of MPA, obtained from the Museum of strains
of microorganisms of the Ukrainian Center for Disease
Control and Monitoring of the Ministry of Health of Ukraine.
Bacteroid cultures were grown on nutrient media prepared
according to methodological recommendations “Laborato-
ry diagnostics of purulent inflammatory diseases caused
by asporogenous anaerobic microorganisms” (Kharkiv,
2000). Bacterial suspensions were standardized using a
DEN-1B (Biosan) densitometer by McFarland (McF). To
introduce the S. enteritidis, S. typhimurium and B. fragilis
to rats, we prepared suspensions in the concentration of
1.0 McF standards, which corresponds to the concentra-
tion of 3x108 CFU/m.

The evaluation of macroscopic manifestations of
ileum deficiency was performed on a scale from 0 to 8 in
accordance with the criteria of Morris et al. in the modi-
fication of Jagtap [17]: (0) no visible changes, (1) there
are areas of hyperemia, (2) there are lesions having a
diameter of 1 mm or less, (3) lesions having a diameter
of 2 mm or less (number <5), (4) there is a defect having
a diameter of 2 mm or less (number 5-10), (5) a defect
having a diameter of 2 mm or less (>10), (6) there is a
lesion, having a diameter of more than 2 mm (number
<5), (7) there are lesions having a diameter greater than
2 mm (number 5-10); (8) lesions having a diameter
greater than 2 mm (>10).

As a material for conducting the chromatogra-
phy-mass-spectrometric study to determine the concen-
tration of SCFA (acetate, propionate and butyrate), a
luminal microflora of rats was used and only in comparison
groups IV and VI.

Sample preparation process: fecal samples (2 g) were
taken into sterile tubes, 1ml of bidistilled water was added
to each by the glass pipette, it was mixed well. Then 1 ml of
0.1 N hydrochloric acid and 2 ml of diethyl ether were add-
ed. The stirring was continued for 25 minutes and it was
left for 10 minutes for complete phase separation. Using
medical sterile syringes for 1000 pl, the upper phase was
taken, transferred to numbered centrifuge microtubes [18].
To determine the concentration of SCFA, we developed a
new methodology for performing of chromatography-mass
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spectrometric analysis (CMSA). The analysis was carried
out using liquid chromatography-mass spectrometer (LC
MS): Agilent 1260 Infinity HPLC System (USA) (degasser,
binary pump, autosampler, column thermostat); one-wave
Agilent 6120 mass spectrometer with electrospray ioniza-
tion (ESI); OpenLAB CDS Software. In the CMSA study,
the following tests were used: 1) Binary gradient-A: H,0
(HCOOH 0.1 %), B: CH,CN (HCOOH 0.1 %); 2) Condi-
tions of gradient B mode (0 min —2 %, 10 min — 100 %);
3) Flow rate 0.4 ml min; 4) Column Zorbax SB-C18; 30.0
mm x 4.6 mm; 1.8 ym; 5) Column temperature: 40 °C; 6)
lon source: API-ES; 7) Selective ion monitoring mode SIM
61.0; 75.0; 89.0; 8) Fragmentor: 100V; 9) Positive polarity;
10) The nitrogen temperature is 110 °C; 11) Pressure on
the nebulizer 60 psi; 12) Gas velocity of the desiccant
(nitrogen) — 10 I/min; 13) The injection volume is 5 pl. All
data were recorded on chromatograms.

Determination of the average number of Sytox*" and
NETs cells in scrapes taken from the mucous membrane
of the ileum of the intestine and in the blood (groups I-VI)
was carried out with the immunofluorescence microscope
PrimoStar (ZEISS, Germany) in the ultraviolet excitation
spectrum of 390 nm (FITC). Digital image analysis was
performed using the AxioVision 4.7.2 system (Imaging
Associates Ltd, Germany). The material was taken with a
sterile plastic curette from the mucous membrane of the il-
eum of the intestine and transferred to a sterile slide glass.
The drug was fixed with 95 % ethanol for 5 minutes. The
excess of ethanol after fixation was removed with the help
of filter paper, not allowing the preparation to dry in air. To
identify the NETSs, the fluorescent dye SYTOX™ Green
nucleic acid stain (Invitrogen, USA) was used, according
to the instructions attached to the kit. The drug was addi-
tionally stained for 30 seconds by Romanovsky-Giemsa
and light and fluorescent microscopy was performed on a
%10 lens in the field of view. In the automatic mode, areas
with statistically significant fluorescence characteristic
of these cells were determined. Immune-positive cells
were studied using the computer program ImageJ (NIH,
USA). The morphometric and densitometric characteris-
tics of immune-positive cells were counted. Cells with a
circularity <0.5 (4trx[Area]/[Perimeter]?) were referred to
neutrophils forming NETSs.

The statistical analysis of the results was carried out
using Microsoft Excel 2016 and StatSoft Statistica v12
(NAXXR712D833214FAN5). To calculate the reliability
of the differences between the mean values of the con-
centration of short chain fatty acids the non-parametric
Mann-Whitney criterion (U-test) and the Student's t-cri-
terion for calculating the average number of Sytox* and
NETs cells were used. Statistically significant differences
were considered at a value of P < 0.05.

Results and its discussion

The results obtained in the course of the studies on
the quantitative determination of Sytox*- cells and NETs
in scrapings from the mucous membrane of the ileum of
the intestine and in the blood showed that when vancomy-
cin (group Il) was administered to experimental animals,
an increase in the number of Sytox* cells by 55 % and
by 2.5 times (P < 0.05) compared with the control group.
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Fig. 1. Chromatograms of acetoacetic acid in the fecal samples.

A - the content of acetate in animals in the group S. typhimurium + Vancomycin. A1 — the content of acetate in animals in the group S. typhimurium

+ Vancomycin + B. fragilis.

MSD3 TIC, MS File (D:\CHEM32_D\DATA\2017_10_11\OPYT 2 OBR 2 CHAST 2-10-06-21.D)

70000
60000
50000
40000
30000
20000
10000

ES-API, Pos, SIM, Frag: 100, "SIM 7 B

MSD3 TIC, MS File (D:\CHEM32_D\DATA\2017_10_11\OPYT 2 OBR 2 CHAST 1-10-38-36.D)

©
70000
60000
50000
40000
30000
20000
10000

0.771
1.016
1.386
1.658

ES-API, Pos, SIM, Frag: 100, "SIM 7

<
@
«@
~

<
o
N

o

Fig. 2. Chromatograms of propionic acid in the fecal samples.

B — the content of propionate in animals in the group S. typhimurium + Vancomycin. B1 - the content of propionate in animals in the group S. typhim

urium + Vancomycin + B. fragilis.

When analyzing the data of groups Il and IV, which un-
derwent pretreatment with vancomycin, and after infection
with S.enteritidis and S. typhimurium, the average value of
Sytox*-cells in scrapings from the ileal mucosa increased
significantly by 30% and by 2.4 times, and in the blood
by 30% and only in the IV group (P < 0.05), than with
the single administration of vancomycin (Il group). Also,
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in scrapings from the ileal mucosa, there was a decrease
in the number of NETs by 40 % (group IV) (P < 0.05) (Ta-
ble 1). Calculation of the average number of Sytox*-cells
in scrapings from the intestinal mucosa in the V and VI
groups, where the animals received bacterial strain of
B. fragilis against the background of vancomycin pretreat-
ment and the introduction of S. enteritidis, S. typhimurium,
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Fig. 3. Chromatograms of butanoic acid in the fecal samples.

C — the content of butyrate in animals in the group S. typhimurium + Vancomycin. €1 - the content of butyrate in animals in the group S. typhimuriu

m + Vancomycin + B. fragilis.

decreased by 43 % and 53 %, and in the blood — by 46 %
and 58 % (P < 0.05) in relation to the results obtained in
the analysis of groups Ill and IV. However, the number of
NETs in scrapings from the ileal mucosa and in the blood
increased significantly in the V group by 43 % and 40 %,
and in the VI group by 2.3 and 2.0 times, respectively
(P <0.05) thanin lll and IV groups (Table 2).

In the course of the studies, we determined the con-
centrations of SCFA (acetyl, propionate and butyrate) in
the luminal microflora of rats when they were infected with
S. typhimurium against the background of the preliminary
administration of vancomycin, as well as in combination
with B. fragilis. Thus, in the infection of rats S. typhimurium
against the background of pretreatment with vancomycin
and in the combined administration of B. fragilis, the ave-
rage concentration of acetate in the samples increased
significantly — 2-fold (Fig. 1); propionate — 6 times (Fig. 2)
and butyrate — 3 times, respectively (P < 0.05) (Fig. 3),
rather than infecting S.typhimurium animals against
the background of the preliminary administration of van-
comycin (Table 3).

The formation of NETs (netosis) can take place in
three versions: a) cell lysis-suicidal netosis; b) vesicular
secretion of nuclear DNA without destruction of MTC
neutrophils — vital netosis; c) formation of NETs from
mitochondrial DNA [19,20]. At present, the most studied
model is suicidal netosis, which lasts for 2—4 hours. Its
onset is characterized by neutrophil activation, through
the recognition of pathogens, which leads to the induction
of the NADPH oxidase (NOX) complex, through protein
kinase C, and to an increase in cytosolic Ca* [21-23].
These cations serve as a co-factor for peptidyl-arginase
deaminase 4 (PAD4) and a nuclear enzyme that deam-
inates histones, modifies amino acids, which leads to
decondensation of chromatin and loss of positive charges
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necessary for the interaction of histones with DNA[24,25].
Active forms of oxygen contribute to the destruction of
the nuclear membrane into small granules and to the mix-
ing of chromatin with cytoplasmic proteins and granular
toxins. The formation of NETs depends on the transport
of elastase and myeloperoxidase from the granules to
the nucleus. This results in the release of chromatin and
lysis of the cell with the release of DNA as extracellular
traps (NETs) [26,27]. The second type of ECT generation
(5-60 min), proceeding without loss of the nuclear or plas-
ma membrane and independent of ROS, is vital netosis.
This process is carried out due to three morphological
modifications: the growth of the nuclear envelope and
the release of vesicles; decondensation of the nucleus;
destruction of the nuclear membrane and release of DNA
[28-30]. This variant of NETosis is mediated by the effect
on Toll-like receptors (TLRs) and complement receptors
of the C3 protein [31-33]. In addition, the formation of
NETs by neutrophils can be facilitated by the interaction
of the glycoprotein Ib in platelets with $2-integrin (CD18),
by activating ERK, PI3K and src-kinases [34]. Thus,
non-nuclear neutrophils retain the ability to phagocytosis
pathogenic microorganisms, regardless of the loss of
DNA. The third, ROS-dependent mechanism of NETosis,
is the release of mitochondrial DNA, instead of nuclear,
by recognizing the lipopolysaccharide (LPS) of bacteria or
C5a, resulting in the formation of NETs for 15 min [35-38].

Our results showed that the introduction of bacteroi-
des changes significantly the concentration of SCFA in
the intestine and this is accompanied by an increase in
the formation of NETs. This is confirmed by other studies
on the effect of SCFA on effector functions of neutrophils
[39]. SCFA, when interacting with neutrophils, can affect
the production of pro-inflammatory cytokines (TNF-a
and IL-17) and neutrophil chemoattractants (CXCL1 and
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CXCLS8) by initiating the FFAR2 receptor, which results
in the induction of neutrophil chemotaxis [40-42]. The
inhibitory effect of neutrophils on the production of TNF-a
has been described by Tedelind (2007) who showed
that this process was mediated by the Toll-like receptor
(TLR) agonists and SCFA. When human neutrophils
were incubated with TLR2 agonists and SCFA, the pro-
duction of CXCL8 was noted, which proves the direct
effect of free fatty acids on neutrophil activity [43]. The
experiments carried out to study the neutrophil functions
have shown that under the influence of SCFA, they
are capable of releasing reactive oxygen species and
nitrogen oxide, which can affect their life cycle. In his
works Sina (2009) demonstrated changes in migration
of mouse neutrophils under the influence of propionate
[44]. At the same time, Le Poul (2003) suggests that in-
tensive neutrophil migration may be due to the presence
of formyl-methionyl-leucyl-phenylalanine (fMLP) [45]. In
the studies on different experimental models (dextran
sulfate-sodium colitis [46], T-cell-dependent colitis [47,48],
thioglycollate-induced peritonitis [49], acute renal failure
[50]), the researchers determined that activation of SCFA
reduces the restructuring of the neutrophil cytoskeleton
and the intensity of inflammatory responses. This fact is
confirmed by the investigation of Mishiro (2013) that was
conducted on mouse models with dextran sulfate-sodi-
um colitis and rectal administration of butyrate in which
the weakening of the rearrangement of the cytoskeleton
of neutrophils and reduction in inflammation were also
observed [51]. The results obtained by Kim (2013), like-
wise show a reduction in inflammatory responses due
to the interaction of neutrophils with SCFA and epithelial
cells of the intestine (GPR41), when C. rodentium mice
are infected with the subsequent introduction of acetate.
However, the results obtained by other scientists showed
that SCFAs not only did not influence but sometimes even
inhibited phagocytosis and the formation of reactive ox-
ygen species by neutrophils [52,53]. Also, another group
of scientists found that with the activation of caspase,
propionate and butyrate are capable to launch a neutrophil
apoptosis, which is independent of protein kinases and ac-
tivation of SCFA receptors [54]. Similar studies on SCFA,
conducted by Maslovsky (2009), demonstrated the effect
of acetate on the induction of neutrophil apoptosis, but,
unlike the Aoyama (2010) studies, they indicated the direct
involvement of the FFAR2 receptor in this process [55,56].
Some of the findings indicate the involvement of SCFA
in the infectious process. Thus, scientists, who used a
subcutaneous model of opportunistic infection, caused by
pathogenic microorganisms A. actinomycetemcomitans,
demonstrated that the presence of SCFA did not affect
the number of leukocytes, but they reduced significantly
the production of cytokines, phagocytic activity and
caused the death of bacteria, but did not lead to a change
in effector mechanisms of neutrophils. A similar effect
that was not associated with the activation of FFAR2
and the main SCFA receptor expressed on the surface
of neutrophils was also observed in the stimulation of
neutrophils by bacteria, which may have been due to
the inhibition of histonedeacetylases [57-59)]. Of particular
interest are the results of studies obtained by Brinkmann
(2004), who showed that the infection of S. typhimurium
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Table 1. Average number of Sytox+ -neutrophiles and NETs in scrapings
from the intestinal mucosa and in the rat blood (Total Density (mean) + S.E.M.)
in the field of view

Cells Control Vancomycin S. enteritidis S. typhimurium
+Vancomycin | + Vancomycin

Sytox* intestines 17219 26.7 £2.5° 346+£1.9 63.0+£3.7°
NETs  intestines  8.7+0.8 8.1+0.8 70+1.0 49+04°
Sytox*  blood 12.2+1.0 30.0+ 1.6 25637 39.0+2.9°
NETs  blood 76+0.7 50+24 6.2+0.5 50+0.8

a: reliability of differences in the parameters of P < 0.05 relative to the control group; ®: reliability of

differences in the parameters of P < 0.05 in relation to the Vancomycin group.

Table 2. Determination of the average number of Sytox+ neutrophiles and NETs cells

in rats upon administration of S. enteritidis, S. typhimurium and B. fragilis against
the background of vancomycin pretreatment (Total Density (mean) + S.E.M.)
in the field of view

Cells S. enteritidis S. typhimurium | S. enteritidis + | S. typhimurium
+Vancomycin | + Vancomycin | Vancomycin+ | + Vancomycin
B. fragilis + B. fragilis

Sytox* intestines 34619 63.0+3.7 19.7 £1.6 20.7+2.8*
NETs intestines 7.0£1.0 49+04 10.0 £1.0* 1.4+£1.9*
Sytox*  blood 25637 39.0+29 13.8£1.9% 16.3+£1.9
NETs blood 6.2+0.5 50+08 8.7+0.9 9.8+1.2

*: the reliability of differences in the parameters of p < 0.05 in relation to the groups
S. enteritidis + Vancomycin and S. typhimurium + Vancomycin.

Table 3. Determination of the average content of SCFA in the luminal microflora
of rats, g/ml

SCFA S. typhimurium S. typhimurium
+ Vancomycin + Vancomycin + B. fragilis

Acetate 1.1x10°® 2.3x10%
Propionate 4.0x10% 2.3x10%
Butyrate 2.0x10% 6.0x10%

*: the reliability of differences in the parameters of P < 0.05 in relation to the group S. typhimurium

+ Vancomycin.

and S.enteritidis, the main agents of gastroenteritis devel-
opment, against the background of the dysbiotic changes
in the intestinal microflora, can enhance the formation of
NETSs due to the action of superoxidedismutase [60-62].

Conclusions

1. The administration of vancomycin caused an
increase in the number of Sytox* cells in scrapings of
the ileal mucosa and in the blood of rats. In pre-treatment of
animals with vancomycin and infection of S.enteritidis and
S.typhimurium, there was also an increase in the content
of Sytox* cells in scrapings from the ileal mucosa and in
the blood, and the number of NETs decreased. The ad-
ministration of B.fragilis to experimental animals receiving
S. enteritidis and S. typhimurium against the background of
vancomycin pretreatment leads to a decrease in the num-
ber of Sytox* cells in scrapings from the ileal mucosa and
in the blood, but induces the generation of NETs, which
increases significantly the effectiveness of phagocytosis
in the development of gastroenteritis salmonella etiology.

2. The conducted chromatography-mass spectromet-
ric analysis showed that the administration of B. fragilis to
animals pretreated with vancomycin followed by infection
with S. typhimurium causes an increase in the level of
SCFA concentration, which contributes to a decrease
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in salmonella-induced inflammation and restoration of
intestinal epithelial integrity.

Prospects for further research are the study of
the transcriptome of the immune response genes in
the intestinal lymphoid tissue of rats with salmonella-in-
duced inflammation.

Conflicts of Interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiaCyTHill.

Information about authors:

Bukina Yu. V., Assistant of the Department of Microbiology,
Virology and Immunology, Zaporizhzhia State Medical University,
Ukraine.

Varynskyi B. 0., PhD, Associate Professor of the Department

of Physical and Colloidal Chemistry, Zaporizhzhia State Medical
University, Ukraine.

Voitovich A. V., PhD, Senior Lecturer of the Department

of Microbiology, Virology and Immunology, Zaporizhzhia State
Medical University, Ukraine.

Koval G. D., MD, PhD, DSc, Associate Professor of the Department
of Clinical Immunology, Allergology and Endocrinology, HSEE

of Ukraine “Bukovinian State Medical University”, Chernivtsi.
Kaplaushenko A. G., Dr.hab., Associate Professor, Head of

the Department of Physical and Colloidal Chemistry, Zaporizhzhia
State Medical University, Ukraine.

Kamyshnyi O. M., MD, PhD, DSc, Professor, Head

of the Department of Microbiology, Virology and Immunology,
Zaporizhzhia State Medical University, Ukraine.

BiaomocTi npo aBTopiB:

BykiHa 0. B., acucTeHT kad. Mikpobionorii, Bipycoaorii Ta imyHo-
Aorii, 3an0opi3bKuil AepXaBHUIA MEAUUHUI YHIBEPCUTET, YKpaiHa.
BapuHcbkuii b. 0., KaHA. Gapm. Hayk, AOLEHT Kad. $i3KoAOIAHOT
Ximii, 3anopisbkui AepXaBHUI MEAUYHWI YHIBepCHTET, YkpaiHa.
BoitoBuu O. B., kaHA. 6ioA. Hayk, CTapLUKii BUKAGAAY

Kad. Mikpobionorii, Bipyconorii Ta iMyHonorii, 3anopisbkuii
AEPXaBHWIA MEANYHUI yHIBEPCUTET, YKpaiHa.

KoBanb I. A, A-p MEA. HayK, AOLEHT, Npodecop Kad. KAiHiuHOT
iMyHonorii, anepronorii Ta eHaoKpuHonorii, BAH3 Ykpainu «Byko-
BUHCbKWI AEPXaBHUI MEAWUYHWIA YHIBEPCHUTED, M. YepHiBLi,
YkpaiHa.

KanaayweHko A. T., A-p dapm. HayK, AOLIEHT, 3aB. Kad. i3KONOIAHOT
Ximii, 3anopi3bkiii AepxaBHUA MEAUYHUI YHIBEPCUTET, YKpaiHa.
KamuwHuit 0. M., o-p Mea. Hayk, npodecop,

3aB. kad. Mikpobionorii, Bipyconorii Ta imyHoAorii, 3anopisbkiii
AEPXaBHWIA MEANYHUI yHiBEpCUTET, YkpaiHa.

CeeaeHuA 06 aBTopax:

BykuHa t0. B., acCUCTEHT Kad. MUKPOBMOAOTM, BUPYCOAOTUM

1 UMMYHOAOT MM, 3aMOPOXCKUIA FOCYAAPCTBEHHbIA MEAULIMHCKMIA
yHUBEpCUTET, YKpanHa.

BapuHckuii B. A., kT dapm. Hayk, AOLIEHT Kad. GPUSKOAOUAHON
XUMWH, 3aNOPOXCKUIA TOCYAAPCTBEHHbIN MEAULIMHCKUI
YHUBEpCUTET, YKpanHa.

Bo#toBuu A. B., KaHA. 6UOAOTMUECKHX HayK, CTapLLWIA
npenoAasaTenb Kad. MUKPOOUOAOTUM, BUPYCOAOTUM

1 UMMYHOAOTMM, 3aMOPOXCKMI FOCYAAPCTBEHHBIN MEAULIMHCKUN
YHUBEpCHTET, YKpanHa.

KoBanb I. A\, A-p MeA. HayK, AOLIEHT, NPodeccop Kad. KAMHUYECKO
MMMYHOAOTMM, @AMEPTOAOTUM U SHAOKPUHOAOTMM, BI'Y3 YkpauHbl
«ByKOBMHCKMI1 rOCYAGPCTBEHHbIN MEAULIMHCKWIA YHUBEPCHUTET,

r. YepHoBUpbI, YKpanHa.

KannayweHko A. T, A-p dapm. HayK, AOLEHT,

3aB. Kad. GPU3KOAMOMAHON XMMUM, 3aMOPOXCKUI rOCYAAPCTBEHHbIN
MEAMUMHCKUI YHUBEPCUTET, YKpauHa.

KamblwwHbIi A. M., A-p MeA. Hayk, npodeccop,

3aB. Kad. MUKPOBMOAOTUM, BUPYCOAOTMM U UMMYHOAOT UM,
3anopoXCKui rocyAapCTBEHHBIN MEAWNLMHCKUI YHUBEPCHTET,
YkpauHa.

Haaifiwaa po pepakuii / Received: 30.01.2018
MNicas poonpavtosaHHs / Revised: 23.02.2018
MpuitHaTo Ao Apyky / Accepted: 02.03.2018

ISSN 2306-8027  http://pat.zsmu.edu.ua

References

[1] Furusawa, Y., Obata, Y., Fukuda, S., Endo, T. A., Nakato, G., Taka-
hashi, D., et al. (2013) Commensal microbe-derived butyrate induces
the differentiation of colonic regulatory T cells. Nature, 504, 446-450.
doi: 10.1038/nature12721.

[2] Smith, P. M., Howitt, M. R., Panikov, N., Michaud, M., Gallini, C. A.,
Bohlooly, Y. M., et al. (2013) The microbial metabolites, short-chain fatty
acids, regulate colonic Treg cell homeostasis. Science, 341, 569-573.
doi: 10.1126/science.1241165.

[3] Masui, R., Sasaki, M., Funaki, Y., Ogasawara, N., Mizuno, M., lida, A.,
etal. (2013) G protein-coupled receptor 43 moderates gut inflammation
through cytokine regulation from mononuclear cells. Inflammatory
bowel diseases, 19, 2848-2856. doi: 10.1097/01.MIB.0000435444.

[4] Pluznick, J. A. (2014) Novel SCFA receptor, the microbiota, and
blood pressure regulation. Gut Microbes, 5, 202-207. doi: 10.4161/
gmic.27492.

[5] Bukina, Yu. V., Kamyshnyi, A. M., Polishchuk, N. N., & Topol, I. A.
(2017) Sal'monella-inducirovannye izmeneniya kishechnoj mikrobioty i
transkriptoma genov immunnogo otveta na fone vvedeniya vankomicina
i Bacteroides fragilis [Salmonella-induced changes in the gut microbiota
and immune response genes transcriptome during administration of
vancomycin and Bacteroides fragilis]. Pathologia, 14, 1(39), 12-19.
[in Russian]. doi: https://doi.org/10.14739/2310-1237.2017.1.97504.

[6] Pieterse, E., Rother, N., Yanginlar, C., Hilbrands, L. B., & Vlag van der, J.
(2016) Neutrophils Discriminate between Lipopolysaccharides of Differ-
ent Bacterial Sources and Selectively Release Neutrophil Extracellular
Traps. Frontiers in Immunology, 7, 484. doi: 10.3389/fimmu.2016.00484.

[7] Dabrowska, D., Jablonska, E., Garley, M., Ratajczak-Wrona, W., &
Iwaniuk, A. (2016) New Aspects of the Biology of Neutrophil Extra-
cellular Traps. Scandinavian Journal of Immunology, 84, 317-322.
doi: 10.1111/sji.12494.

[8] Remijsen, Q., Kuijpers, T., Wirawan, E., Lippens, S., Vandenabeele, P.,
& Vanden Berghe, T. (2011) Dying for a cause: NETosis, mechanisms
behind an antimicrobial cell death modality. Cell Death & Differentiation,
18(4), 581-588. doi: 10.1038/cdd.2011.1.

[9] Kaplan, M. J., & Radic, M. (2012) Neutrophil extracellular traps: Dou-
ble-edged swords of innate immunity. The Journal of Immunology,
189(6), 2689-2695. doi: 10.4049/immunol.1201719.

[10] Von Kdockritz-Blickwede, M., & Nizet, V. (2009) Innate immunity
turned inside-out: antimicrobial defense by phagocyte extracellular
traps. Journal of Molecular Medicine, 87(8), 775-783. doi: 10.1007/
500109-009-0481-0.

[11] Urban, C. F., Reichard, U., Brinkmann, V., Zychlinsky, A. (2006) Neu-
trophil extracellular traps capture and kill Candida albicans yeast and
hyphal forms. Cell Microbiology, 8(4), 668-676. doi: 10.1111/j.1462-
5822.2005.00659.x.

[12] Urban, C. F., Ermert, D., Schmid, M., Abu-Abed, U., Goosmann, C.,
Nacken, W., et al. (2009) Neutrophil extracellular traps contain calpro-
tectin, a cytosolic protein complex involved in host defense against
Candida albicans. PLoS Pathology, 5(10), €1000639. doi: 10.1371/
journal.ppat.1000639.

[13] Arazna, M., Pruchniak, M. P., & Demkow, U. (2013) Neutrophil extra-
cellular traps in bacterial infections: Strategies for escaping from killing.
Respiratory Physiology & Neurobiology, 187(1), 74-77. doi: 10.1016/.
resp.2013.03.002.

[14] Yipp, B. G., Petri, B., Salina, D., Jenne, C. N., Scott, B. N., Zbyt-
nuik, L. D., et al. (2012) Infection-induced NETosis is a dynamic
process involving neutrophil multitasking in vivo. Natural Medicine,
18(9), 1386-1393. doi: 10.1038/nm.2847.

[15] Dworski, R., Simon, H-U., Hoskins, A., & Yousefi, S. (2011) Eosinophil
and neutrophil extracellular DNA traps in human allergic asthmatic air-
ways. Journal of Allergy and Clinical Immunology, 127(5), 1260-1266.
doi: 10.1016/j.jaci.2010.12.1103.

[16] Konstantinidis, T., Kambas, K., Mitsios, A., Panopoulou, M., Tsiro-
nidou, V., Dellaporta, E., et al. (2015) Immunomodulatory Role of
Clarithromycin in Acinetobacter baumannii Infection via Formation of
Neutrophil Extracellular Traps. Antimicrobial Agents and Chemotherapy,
60(2), 1040-1048. doi: 10.1128/AAC.02063-15.

[17] Jagtap,A.G., Shirke, S.S., & Phadke, A. S. (2004) Effect of polyherbal
formulation on experimental models of inflammatory bowel diseases.
Journal of Ethnopharmacology, 90(2-3), 195-204. doi: 10.1016/j.
jep.2003.09.042.

[18] Loginov, V. A., Ardatskaya, M. D., & Minushkin, O. N. (2014) Syn-
drome of excessive bacterial growth in patients with a decreased
acid-producing function of the stomach. Experimental and clinical
gastroenterology, 12, 30-36.

[19] Marcos, V., Zhou, Z., Yildirim, A. O., Bohla, A., Hector, A., Vitkov L, et
al. (2010) CXCR2 mediates NADPH oxidase-independent neutrophil
extracellular trap formation in cystic fibrosis airway inflammation. Nat-
ural Medicine, 16, 1018-1023. doi: 10.1038/nm.2209.

[20] Dubois, A. V., Gauthier, A., Bréa, D., Varaigne, F., Diot, P., Gauthier, F.,
& Attucci, S. (2012) Influence of DNA on the activities and inhibition of
neutrophil serine proteases in cystic fibrosis sputum. American Journal
of Respiratory Cell and Molecular Biology, 47, 80-86. doi: 10.1165/
rcmb.2011-03800C.

[21] Delgado-Rizo, V., Martinez-Guzman, M. A., Ifiguez-Gutierrez, L.,

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



[22]

(23]

[24]

[29]

26]

[27]

28]

[29]

(30]
(31]

(32]

(33]

[34]

[39]

(36]

[37]

(38]

(39]

[40]

1]

[42]

Garcia-Orozco, A., Alvarado-Navarro, A., & Fafutis-Morris, M. (2017)
Neutrophil Extracellular Traps and Its Implications in Inflammation:
An Overview. Frontiers in Immunology, 8, 81. doi: 10.3389/fimmu.
2017.00081.

Pilsczek, F. H., Salina, D., Poon, K. K., Fahey, C., Yipp, B. G., Sib-
ley, C. D., et al. (2015) A novel mechanism of rapid nuclear neutrophil
extracellular trap formation in response to Staphylococcus aureus.
Journal of Immunology, 185(12), 7413-7425. doi: 10.4049/jimmu-
nol.1000675.

Al-Khafaji, A. B., Tohme, S., Yazdani, H. O., Miller, D., Huang, H., &
Tsung, A. (2016) Superoxide induces neutrophil extracellular trap forma-
tion in a TLR-4 and NOX-dependent mechanism. Molecular Medicine,
22, 621-631. doi: 10.2119/molmed.2016.00054.

Lewis, H. D., Liddle, J., Coote, J. E., Atkinson, S. J., Barker, M. D.,
Bax, B. D., etal. (2015) Inhibition of PAD4 activity is sufficient to disrupt
mouse and human NET formation. Nature Chemical Biology, 11(3),
189-191. doi: 10.1038/nchembio.1735.

Li, P., Li, M., Lindberg, M. R., Kennett, M. J., Xiong, N., &
Wang, Y. (2010) PAD4 is essential for antibacterial innate immunity
mediated by neutrophil extracellular traps. The Journal of Experimental
Medicine, 207, 1853-1862. doi: 10.1084/jem.20100239.
Papayannopoulos, V., Metzler, K. D., Hakkim, A., & Zychlin-
sky, A. (2010) Neutrophil elastase and myeloperoxidase regulate
the formation of neutrophil extracellular traps. The Journal of Cell
Biology, 191(3), 677-691. doi: 10.1083/jcb.201006052.

Neeli, I, Khan, S. N., & Radic, M. (2008) Histone deimination as
a response to inflammatory stimuli in eutrophils. Journal of Immu-
nology, 180, 1895-1902. doi: https://doi.org/10.4049/jimmunol.
180.3.1895.

Branitzki-Heinemann, K., Méllerherm, H., Véliger, L., Husein, D. M.,
Buhr, de N., Blodkamp, S., et al. (2016) Formation of neutrophil extra-
cellular traps under low oxygen level. Frontiers in Immunology, 7, 518.
doi: 10.3389/fimmu.2016.00518.

Douda, D. N., Khan, M. A, Grasemann, H., & Palaniyar, N. (2015)
SK3 channel and mitochondrial ROS mediate NADPH oxidase-in-
dependent NETosis induced by calcium influx. Proceedings of
the National Academy of Sciences, 112(9), 2817-2822. doi: 10.1073/
pnas.1414055112.

Yipp, B. G., & Kubes, P. (2013) NETosis: how vital is it? Blood, 122(16),
2784-2794. doi: 10.1182/blood-2013-04-457671.

Byrd, A. S., O'Brien, X. M., Johnson, C. M., Lavigne, L. M., & Re-
ichner, J. S. (2013) An extracellular matrix-based mechanism of
rapid neutrophil extracellular trap formation in response to Candida
albicans. Journal of Immunology, 190(8), 4136-4148. doi: 10.4049/
jimmunol.1202671.

Clark, S. R., Ma, A. C., Tavener, S. A., McDonald, B., Goodarzi, Z.,
Kelly, M. M., et al. (2007) TLR4 activates neutrophil extracellular traps
to ensnare bacteria in septic blood. Natura Medicine, 13(4), 463-469.
doi: 10.1038/nm1565.

Yipp, B. G., Petri, B, Salina, D., Jenne, C. N., Scott, B. N. V.,
Zbytnuik, L. D., et al. (2012) Dynamic NETosis is carried out by live
neutrophils in human and mouse bacterial abscesses and during
severe gram-positive infection. Natura Medicina, 18(9), 1386-1393.
doi: 10.1038/nm.2847.

Carestia, A., Kaufman, T., Rivadeneyra, L., Landoni, V. |., Pozner, R. G.,
Negrotto, S., et al. (2016) Mediators and molecular pathways involved
in the regulation of neutrophil extracellular trap formation mediated by
activated platelets. Journal of Leukocyte Biology, 99(1), 153-162. doi:
10.1189/j1b.3A0415-161R.

Yousefi, S., Mihalache, C., Kozlowski, E., Schmid, I., & Simon, H. U.
(2009) Viable neutrophils release mitochondrial DNA to form neutro-
phil extracellular traps. Cell Death & Differentiation, 16, 1438-1444.
doi: 10.1038/cdd.2009.96.

Serensen, O. E., & Borregaard, N. (2016) Neutrophil extracellular
traps — the dark side of neutrophils. Journal of Clinical Investigation,
126(5), 1612-1620. doi: 10.1172/JCI84538.

Masuda, S., Nakazawa, D., Shida, H., Miyoshi, A., Kusunoki, Y.,
Tomaru, U., & Ishizu, A. (2016) NETosis markers: Quest for specific,
objective, and quantitative markers. Clinica Chimica Acta, 459, 89-93.
doi: 10.1016/j.cca.2016.05.029.

de Buhr, N., & von Kockritz-Blickwede, M. (2016) How Neutrophil
Extracellular Traps Become Visible. Journal of Inmunology Research,
3, 1-13. doi: 10.1155/2016/4604713.

Corréa-Oliveira, R., Fachi, J. L., Vieira, A., Sato, F. T., & Vinolo, M. A.
(2016) Regulation of immune cell function by short-chain fatty
acids. Clinical & Translational Immunology, 5(4), e73. doi: 10.1038/
cti.2016.17.

Rodrigues, H. G., Takeo Sato, F., Curi, R., & Vinolo, M. A. (2016) Fatty
acids as modulators of neutrophil recruitment, function and survival.
European Journal of Pharmacology, 785, 50-58. doi: 10.1016/j.ej-
phar.2015.03.098.

Vinolo, M. A., Rodrigues, H. G., Hatanaka, E., Sato, F. T., Sam-
paio, S. C., & Curi, R. (2011) Suppressive effect of short-chain fatty
acids on production of proinflammatory mediators by neutrophils. The
Journal of Nutritional Biochemistry, 22(9), 849-855. doi: 10.1016/).
jnutbio.2010.07.009.

Vinolo, M. A., Ferguson, G. J., Kulkarni, S., Damoulakis, G., Ander-

Pathologia. Volume 15. No. 1, January — April 2018

[43]

[44]

[49]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

53]

[54]

[59]

[56]

[57]

58]

[59]

[60]

[61]

[62]

Original research

son, K., Bohlooly, Y. M., et al. (2011) SCFAs induce mouse neutrophil
chemotaxis through the GPR43 receptor. PLoS ONE, 6(6), €21205.
doi: 10.1371/journal.pone.0021205.

Tedelind, S., Westberg, F., Kjerrulf, M., & Vidal, A. (2007) Anti-in-
flammatory properties of the short-chain fatty acids acetate and
propionate: a study with relevance to inflammatory bowel disease.
World Journal of Gastroenterology, 13(20), 2826-2832. doi: 10.3748/
wjg.v13.i20.2826.

Sina, C., Gavrilova, O., Férster, M., Till, A., Derer, S., Hildebrand, F.,
et al. (2009) G protein-coupled receptor 43 is essential for neutrophil
recruitment during intestinal inflammation. Journal of Immunology,
183(11), 7514-7522. doi: 10.4049/jimmunol.0900063.

Le Poul, E., Loison, C., Struyf, S., Springael, J. Y., Lannoy, V., Deco-
becq, M. E., etal. (2003) Functional characterization of human receptors
for short chain fatty acids and their role in polymorphonuclear cell
activation. The Journal of Biological Chemistry, 278(28), 25481-25489.
doi: 10.1074/jbc.M301403200.

Maslowski, K. M., Vieira, A. T., Ng, A., Kranich, J., Sierro, F., Schil-
ter, H. C., et al. (2009) Regulation of inflammatory responses by gut
microbiota and chemoattractant receptor GPR43. Nature, 461(7268),
1282-1286. doi: 10.1038/nature08530.

Furusawa, Y., Obata, Y., Fukuda, S., Endo, T. A., Nakato, G., Taka-
hashi, D., et al. (2013) Commensal microbe-derived butyrate induces
the differentiation of colonic regulatory T cells. Nature, 504(7480),
446-50. doi: 10.1038/nature12721.

Smith, P. M., Howitt, M. R., Panikov, N., Michaud, M., Gallini, C. A.,
Bohlooly, Y. M., et al. (2013) The microbial metabolites, short-chain
fatty acids, regulate colonic Treg cell homeostasis. Science, 341(6145),
569-73. doi: 10.1126/science.1241165.

Vinolo, M. A., Rodrigues, H. G., Nachbar, R. T., Curi, R. (2011) Re-
gulation of inflammation by short chain fatty acids. Nutrients, 3(10),
858-876. doi: 10.3390/nu3100858.

Vinicius, A. O., Camara, N. O. S., & Moraes-Vieira, M. P. (2015)
Adipokines as Drug Targets in Diabetes and Underlying Distur-
bances. Journal of Diabetes Research, 2015, 11. doi: http://dx.doi.
org/10.1155/2015/681612.

Mishiro, T., Kusunoki, R., Otani, A., Ansary, M. M., Tongu, M., Harashi-
ma, N., et al. (2013) Butyric acid attenuates intestinal inflammation in
murine DSS-induced colitis model via milk fat globule-EGF factor 8. Lab-
oratory Investigation, 93(7), 834-843. doi: 10.1038/labinvest.2013.70.
Kim, M., Qie, Y., Park, J., & Kim, C. H. (2016) Gut Microbial Metabolites
Fuel Host Antibody Responses. Cell Host & Microbe, 20(2), 202-14.
doi: 10.1016/j.chom.2016.07.001.

Mills, S. W., Montgomery, S. H., & Morck, D. W. (2006) Evaluation of
the effects of short-chain fatty acids and extracellular pH on bovine
neutrophil function in vitro. American Journal of Veterinary Research,
67(11), 1901-1907. doi: 10.2460/ajvr.67.11.1901.

Usami, M., Kishimoto, K., Ohata, A., Miyoshi, M., Aoyama, M., Fue-
da, Y., & Kotani, J. (2008) Butyrate and trichostatin A attenuate nuclear
factor kappaB activation and tumor necrosis factor alpha secretion
and increase prostaglandin E2 secretion in human peripheral blood
mononuclear cells. Nutrition Research, 28(5), 321-8. doi: 10.1016/).
nutres.2008.02.012.

Maslowski, K. M., Vieira, A. T., Ng, A., Kranich, J., Sierro, F., Schil-
ter, H. C., et al. (2009) Regulation of inflammatory responses by gut
microbiota and chemoattractant receptor GPR43. Nature, 461(7268),
1282-1286. doi: 10.1038/nature08530.

Aoyama, M., Kotani, J., & Usami, M. (2010) Butyrate and propionate
induced activated or non-activated neutrophil apoptosis via HDAC
inhibitor activity but without activating GPR-41/GPR-43 pathways.
Nutrition, 26(6), 653-61. doi: 10.1016/j.nut.2009.07.006.
Papayannopoulos, V. (2018) Neutrophil extracellular traps in im-
munity and disease. Nature Reviews Immunology, 18(2), 134-147.
doi: 10.1038/nri.2017.105.

Grinberg, N., Elazar, S., Rosenshine, I., Shpigel, N. Y. (2008) Beta-hy-
droxybutyrate abrogates formation of bovine neutrophil extracellular
traps and bactericidal activity against mammary pathogenic Esche-
richia coli. Infections Immunology, 76(6), 2802-2807. doi: 10.1128/
1A1.00051-08.

Corréa, R. O., Vieira, A., Sernaglia, E. M., Lancellotti, M., Vieira, A. T,
Avila-Campos, M. J., et al. (2017) Bacterial short-chain fatty acid
metabolites modulate the inflammatory response against infectious
bacteria. Cellular Microbiology, 19(7), €12720. doi: 10.1111/cmi.12720.
Brinkmann, V., Reichard, U., Goosmann, C., Fauler, B., Uhlemann, Y.,
Weiss, D. S., et al. (2004) Neutrophil extracellular traps kill bacteria.
Science, 303(5663), 1532-1535. doi: 10.1126/science.1092385.
Ibarra, J. A., & Steele-Mortimer, O. (2009) Salmonella — the ultimate
insider Salmonella virulence factors that modulate intracellular sur-
vival. Cellular Microbiology, 11(11), 1579-1586. doi: 10.1111/j.1462-
5822.2009.01368.x.

Pacello, F., Ceci, P., Ammendola, S., Pasquali, P., Chiancone, E., &
Battistoni, A. (2008) Periplasmic Cu,Zn superoxide dismutase and
cytoplasmic Dps concur in protecting Salmonella enterica serovar Typhi-
murium from extracellular reactive oxygen species. Biochimica et Bio-
physica Acta, 1780(2), 226-232. doi: 10.1016/j.bbagen.2007.12.001.

ISSN 2306-8027  http://pat.zsmu.edu.ua

17



OpwuriHaAbHI AOCAIAXKEHHS

YAK: 616.366 - 004. - 06: 616. 366 - 002 - 036.1] - 091.8

AYKTYASipHas peakuus, UAU NeYeHOUHbIN penapaTUBHbIA KOMMAEKC:
WMMYHOTUCTOXMMHUUECKHE 0COOEHHOCTU NPU LIUPPO3€ NEYEHH
Y 60AbHBIX XpPOHMUYECKUM FrenaTUToM

B. A. TymaHcku#, C. B. ®eHb

3anopPOXCKUIA TOCYAAPCTBEHHbIN MEAULIMHCKII YHUBEPCHTET, YKpanHa

KatoueBble cnoBa:

cTearorenarur,
LMPPO3 NMeyeHH,
6uoncus.

Natonorus. - 2018. -
T. 15, Ne 1(42). -
C.18-28

DOI:

10.14739/2310-1237.

2018.1.129316

E-mail:
Alchimik1989@
gmail.com

KatouoBi croBa:
cTeaTorenarur,
LIMPO3 NEYiHKK,
Gioncis.

Natonoris. - 2018. -
T. 15, Ne 1(42). -
C.18-28

18 ISSN 2306-8027  http://pat.zsmu.edu.ua

[o nocnenHero BpeMeHu cpean nNatomMopdhorioroB ¥ renartorioro NPOAOIKAETCS AUCKYCCUS O MeXaHW3Max pasBuTvs U
Gronornyeckon ponu AykTynsipHon peakuum ([P), passuBatoLeiics y 60mnbHbIX XPOHUYECKUMI 3ab0eBaHUAMMU NEYEHN.

Llenb pa6oTbl — ¢ ucnonb3oBaHnem nMmyHorncToxummyeckux (UMX) metoauk oxapaktepusosaTb B renarobuontarax
natomopdororuyeckme ocobeHHoCTH 1 3HaveHne [IP npu Lmppo3e neyeHn y GoMbHbIX XPOHNYECKMM HEANKOrOMbHBIM,
arnKororbHbIM 1 BUPYCHBIM renaTuToMm.

Matepuanki n Mmetoabl. B GuonTarax nevexn npoeeaeHo ructonormnyeckoe (1), ructoxmumnyeckoe (MX) n UMX ncenegosaxve
[P npu unppose neyeHn y 13 6ombHbIX HEaNKoronbHbIM CTeatorenarnTom, 13 6oMbHbIX ankoronbHeIM cTeatorenaruTom, 10
60MbHbBIX XPOHWUYECKMUM BUPYCHBIM renatntom C, a Takke [Tl X nccnegosanue AP y 8 60nbHbIX TsXenbiM G1unmMocTazom u
8 BonbHbIX hoKanbHOM HOZYNSAPHOW rMNepnnasve neveHu.

Pesynbratsl. [py umppose neyeHn y 6onbHbIX XpoHndeckum renatnutom AP peakumst ycTaHOBNEHa B aKTUBHOW dhase C Mak-
CMarbHbIMK, YMEPEHHBIMU UK CrabbiMu NPOSIBIEHNAMK; Y 3HAYUTENBHOTO Yncna BoMbHbLIX OTMeYeHa dasa oTAaneHHbIX
nocneacTsui [IP neveHn. AktueHas asa [1P xapaktepusyetcsa nossreHmeM Ha nepudepum ne4eHoHbIX JoNeK B MPoeKLmn
kaHarnos 'epuHra, B ombpo3HOI NopTanbHO-cenTanbHOM U CyboKanCynsapHOM TKaHU NeYeHn PeakTUBHbIX KNETOYHbIX LienoYek,
KIMETOYHbIX CKOMMEHWA 1 OYKTYI C KNeTKaMu Ha pasHbiX CTagusax AnddepeHLMpoBKU: C UMMYHOM(EHOTUNOM NPOreHUTOPHbIX
knetok neveHu (c-kit CD117+, CD34+, CD56+, CD44 Std./HCAM+, a-FTP+, CK7-, CK19-, Hepar-), npoMexyTo4HbIX rena-
TobunnapHbix CK7+ knetok, knetok 6ununapHoit (CK7+, CK19+) n renatountapHoit (Hepar+, a-FTP+) audcepeHumpoBkm.
B KkneTkax peakTUBHbIX AYKTYN U KNETOYHbIX LIeNoYeK OTCYTCTBYIOT (OUrypbl MUTO3a UK MOBBILLEHHBIA YPOBEHb SKCMPECCH
Ki-87. B peaKkTUBHbIX KNETOYHbIX LIEMOYKax ¥ OyKTyrnax NPOMEXYTOUYHbIX U LIEHTParbHbIX 30H NEYEHOYHBIX AOMEK AOMUHM-
pyloT KneTkn BucpasHon (bunuaphon (CK7+, CK19+), renatoumtapHon (Hepar+)) ouddepeHUmnpoBKM 1 NPOMEXYTOUHbIE
renatobunuapHele CK7+ knetku. MenatouuTapHoi AuddepeHLmMpoBKe NPOreHUTOPHBIX KNETOK CrnocoOCTBYeT Hanmume
NamMUHYHA B HWLLIAX MPOFEHUTOPHBIX KIETOK U 3KCMPECcusi TamMmuH1Ha NepUCHHyCcoMaanbHbIMU 3Be304aThIMM KIETKamu B
ponbkax neveHu. B aktueHon hase [P nosBnsoTCA HOBbIE NEYEHOYHbIE NCEBAOAONBKM, CoaepXaLlue Ha nepudepumn ma-
noumcrneHHble npomexytodHble CK-7+ renatoumtbl, 6€3 HanMuus LEeHTPONOBYNAPHBIX BEH U YNOPSA0YEHHBIX CUHYCOMAOB.
B chmbpo3Hoi nopTanbHO-cenTanbHOM U cybKancynsipHO TKaHu cpeau KommnareHoBbIx BonokoH I, 11, IV Tuna u otpocTkoB
a-SMA+ mrocrbpobnacToB Takke OTMEYEHO MHOXECTBO KNETOYHbIX Lienoyek v ayktyn u3 CK7+, CK19+ kneTok, a Takke
ManoYncneHHble Lenoyku ¢ Hanuuem Hepar+ n a-FTP+ kneTok. Korga nnowagb ne4eHouHbIX A0oneK 1 NceBaoponek npu
TSKENOM MUKPOHOZYNSAPHOM LIMPPO3€ MEYEeHW CTAHOBUTCS PaBHOW MMM MEHbLUEN MOLaan oKpyxatowero ux ¢ubposa,
MMeeT MeCTo napansernbHoe Bo3pacTtaHue uucna Ki-67+ KneTok B MopTarnbHO-A0MbKOBbLIX AYKTYNaX U Lienoykax, a Takke
yucna Ki-67+ renatoumToB B NEYEHOYHBIX Jonbkax 1 ncesaoponbkax. OtaaneHHble nocneactesus [P npu umppose neveqn
OTpaXaeT Hann4me Cpeam KomnareHoBbIX BONIOKOH (oBPO3HOI nopTarnbHO-CENTanbHOM U cybKancynsipHON TKaH MHOXECTBA
ChopMUPOBaHHbIX 13 CK7+ anuTtenus AyKTyn, He COAepX)aLLMX KeM4M, a Takke Hanuume NCeBA0AO0NEK 1 HEYETKO O4EPYEHHbIX
04aroB rvnepnnasum renatounTos 6e3 ynopsao4eHHO OPUEHTUPOBAHHBIX CUHYCOMAOB B JOMbKax neyeHn 6e3 peakTuBHbIX
KIMETOYHBIX Lenoyek 1 JyKTyn.

BeiBogbl. [1P npy umppo3se nedeHn y 60mnbHbIX XPOHUYECKM HEanKorornbHbIM, ankorofibHbIM W BUPYCHbLIM renaTutoM npes-
cTaBnsieT coboii NPOLECcC akTMBaLWM 1 3BOMIOLMM penapaTyBHOTO KOMMIEKCca NeYeHu, HanpaBneHHoro Ha BOCTONHeHWe
AeduumTta renatounToB M BunmMapHbIX CTPYKTYp. PenapaTuBHblii NpoLecc npu LMppo3e NeYeHn C ryGoKko HapyLUEHHbIM
nopTarnbHO-A0NbKOBBIM MEXKMETOYHBIM MaTPUKCOM 3aBepLUaeTCsl 06pa3oBaHeM PyHKLMOHANbHO ManoLeHHbIX renatoLen-
TONSIPHbIX NCEBAOAONEK 1 U3BbITKa GUNMapHbIX ZyKTYM B MOMsX NOpTanbHO-CenTanbHoro pubposa.

AyKTyAsipHa peakuis, a60 neyiHKoBUIM penapaTMBHUNA KOMIAEKC:
imyHoricToximiuHi 0c06AMBOCTI NPy LMPO3i NEYiHKK y XBOPUX HA XPOHIYHMK renaTUT

B. 0. TymaHcbkui, C. B. ®eHb

[lo ocTaHHLOro Yacy ceper NAaTOMOPCONONiB | renaTonoris TpPUBae AMCKYCISt MPO MexaHi3MW po3BUTKY Ta BionoriyHy ponb
ayktynspHoi peakuii (OP), Wo po3BMBAETLCS Y XBOPUX HA XPOHIYHI 3aXBOPIOBAHHS NEYIHKN.

MeTa po60TH — 3 BUKOPUCTaHHSIM iMyHoricToxiMiuHux (IFX) MeToamk oxapakTepuayBatu B renartobiontatax natoMopdonoriyHi
0Cco0nMBOCTI Ta 3Ha4eHHs [P peakLii npy Lmpo3i NeYiHK y XBOPYX Ha XPOHIYHWIA HEANKOTONbHIIA, arKOronbHWIA i BIDYCHWIA renaTuT.

Matepianu Ta meTogu. Y Giontartax neviHkv BukoHanu ricronorivne (1), rictoximiyHe (MX) i IFX gocnimpkerHs AP npu umposi
neviHky y 13 XBOpKX Ha HeankorornbHUI cteatorenatuT, 13 XBOpPKX Ha ankoronbHWUI cTeatorenatut, 10 XBOPWX Ha XPOHIYHWIA
BipycHui renatut C, a Takox IT1i X gocnimkerHs [P y 8 XBopux Ha Baxkkuii Binioctas i 8 xBopux Ha chokasnbHy HopynsipHy
rinepnnasito neviHku.
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Pe3ynitaTtu. Npy LMpo3i nediHk1 y XBOpYX Ha XPOHIYHMIA renatuT [P peakuis BCTaHOBMEHa B akTUBHIN (hasi 3 Makcumanb-
HUMK, NOMipHUMYK abo cnabkumy NposiBaMK, Y YUManoi KinbKOCTi XBOPYX BUsSIBNeHa ¢asa BigaaneHux Hacniakis [P nediHku.
AkTuBHa hasa [IP xapaKkTepuayeTbes NOSIBOK Ha nepudepii NeYiHKOBKX AOMbOK Y NPOeKLUii kaHanbLiB epiHra, y dibpo3sHin
nopTanbHO-CeNTanbHil | CyGkanCynspHil TKAHUHI NEYiHK PEAKTUBHWX KIITUHHUX NAHLIOXKIB, KIITUHHIUX CKyNYeHb | AyKTYn i3
KMiTUHaMK Ha Pi3HUX CTagisX AndepeHLitoBaHHS: 3 iMyHO(EHOTMNOM NPOreHITOPHUX KNiTUH nediHku (c-kit CD117+, CD34+,
CD56+, CD44 Std./HCAM+, o-FTP+, CK7-, CK19-, Hepar-), npomixHux renatobiniapHux CK7+ KniTuH, KniTuH BiniapHoro
(CK7+, CK19+) i renatountapHoro (Hepar+, a-FTP+) andepeHuiioBaHHs. Y KIiTMHax peakTUBHUX AYKTYN | KIITUHHUX NaHLOXKIB
BiZICYTHI Girypy MiTo3y abo niaBuLLeHui piBeHb excnpecii Ki-67. Y peakTUBHMX KNITUHHUX NaHL0XKaX | AYKTynax npOMiXHUX i
LIEHTpasnbHMX 30H NEYiHKOBUX JOMbOK AOMiHYIOTL KNiTuHKM BichasHoro (GiniapHoro (CK7+, CK19+), renatountapHoro (Hepar+))
AncepeHLitoBaHHs | npoMikHi renatobiniapHi CK7+ knituHu. MenatoumtapHoMy AndepeHLitoBaHHIO NPOTEHITOPHIUX KNITUH
CrpYsie HAasiBHICTb NaMiHiHY B HiLLaX MPOreHITOPHUX KMITWH Ta eKCrpecis NamiHiHy NepuCcUHYCOiAanbHUMM 3ipYacTUMU KMiTUHaMu
B JonbKax neviHkv. B aktvBHin casi [P 3'9BnsitoTbCsa HOBI NEYIHKOBI NCEBAOAONbBKY, KOTPI MICTATL Ha nepudepii NPOMiXHI
CK7+ renatouutun, 6€3 HasiBHOCTi LIEHTPONOBYNSpHUX BEH Ta YNOPSAKOBaHWX CUHYCOIAIB. Y (hibpo3Hill nopTansHo-cenTanbHii
i cybkancynsipHii TkaHuHi cepen konareHoBmx BornokoH I, I, 1V tuny i BigpocTkie a-SMA+ MiodhibpobnacTis Takox BU3HauMnm
BEJUKY KiNbKICTb KNITUHHUX NaHLOXKKIB | AykTYyn i3 CK7+, CK19+ KniTUH, @ TaKOX HEYMCNEHHI NAaHLIOXKM 3 HasiBHICTIO Hepar+ i
o-FTP+ kniTuH. Konwm nnoLua neviHkoBKX AOMNbOK i NCEeBA0AO0MNBOK NPY THKKOMY MIKPOHOAYNSPHOMY LiMPO3i NEYiHKV JOPIBHIOE
ab0 cTae MEHLLOH 3a NIOLLY NPUNErnoro Ao Hux ibpo3sy, BinbyBaeTbcs napanenbHe 36inbLUeHHs KinbkocTi Ki-67+ KniTuH y
nopTanbHO-AONBbKOBKX AYKTYNAX i NaHLIOXKaX, a Takox umcna Ki-67+ renatounTiB y NeYiHKOBMX JOMNbKax i NCEBAOAOMNbKAX.
Binaaneni Hacnigku P npy umposi neviHkv nokasye HasiBHICTb Cepes KorareHoBYX BONOKOH (hibpo3HOT nopTanbHoO-cenTasb-
HOI, cyBKancynspHOi TKaHUHWU MHOXWHHUX, cchopmoBaHux 3 CK7+ enitenito AyKTyn, LLO HE MICTSATb XOBMI, @ TAKOX HasBHICTb
NCeBAOAOINbOK | HEYITKO OKPECTeHNX BOrHWLL rinepnnaaii renatouuTie 6€3 BNopsAKOBAHO OPIEHTOBAHMX CUHYCOIAIB Y AOMbKaxX
nevdiHk1 6e3 peakTUBHUX KMITUHHUX MaHLIOKKIB | JyKTYm.

BucHoBku. [IP npu umMpo3i NeviHky y XBOPUX Ha XPOHIYHWIA HEANKOrOMbHWI, ankOronbHWIA i BIpYCHWIA renaTuT € NpoLecoM
aKTVBaLii Ta eBOIIOLLT CKITaAHOro penapaTuBHOTO KOMMAMEKCY NEYIHKM, LLIO CNPSIMOBAHWIA Ha MOMOBHEHHS AediLMTy renatouuTis
i BiniapHnx cTpyKTyp. PenapaTieHWiA NpoLEec Npy Lypo3i NeYiHKMA 3 FBOKO NOpYyLLIEHUM NOPTanbHO-A0MBKOBUM MXKKIITUHHAM
MaTpUKCOM 3aBepLLYETLCH hOPMYBaHHSM HOBUX, OYHKLIIOHANBbHO ManoLiHHWX renaToLentonspHIX NCeBAOAONLOK | HAAMULLKY
GiniapHWX AyKTYN y Nonsx nopTarnbHo-cenTanbHoro ibpoasy.

Ductular reaction or hepatic reparative complex: immunohistochemical features Key Wﬂrds=

T . . . . . nee steatohepatitis,

in liver cirrhosis in patients with chronic hepatitis lver Girtosis,
biopsy.

V. A. Tumanskiy, S. V. Fen’

Until recently, a discussion about the mechanisms of development and the biological role of the ductular reaction, which  pathologia
develops in patients with chronic liver diseases continues among hepatologists and pathomorphologists. 2018;15 (1), 18-28

Purpose of the study. To characterize the pathomorphological features and significance of the ductular response in liver
cirrhosis in patients with chronic non-alcoholic, alcoholic and viral hepatitis in hepatobioptats with the use of immunohistochemical
(IHC) techniques.

Material and methods of investigation. Histological, histochemical and IHC study of the ductular liver reaction in liver biopsies
of 52 patients aged 24 to 66 years with cirrhosis of the liver on the background of non-alcoholic steatohepatitis (13 patients),
and alcoholic steatohepatitis (13 patients) and on the background of chronic viral hepatitis C (10 patients, 2647 years), as
well as those suffering from severe biliostasis (8 patients) and focal nodular liver hyperplasia (8 patients).

Results. The ductular reaction can be detected in the active phase with maximum manifestations in patients with liver cirrhosis
on the background of chronic hepatitis, it may have an average or weak degree of severity; in a significant number of patients,
the effects of the ductular reaction of the liver are revealed. Cellular chains and groups of cells with the immunophenotype of
the progenitor cells of the liver appear in the active phase of the ductular reaction at the periphery of the hepatic lobules in the
projection of the Goering canals, in the fibrotically altered portal tracts, in the subcapsular zone of the liver and in the thickened
fibrosis septa (c-kit CD117+, CD34+, CD56+ CK7-, CK19-, Hepar-) without presence of figures of mitosis or increased level of
expression of Ki-67 in them. In small ductules localized in the projection of the Goering canals, single cells with the expression
of c-kit CD 117+, CD44 Std./HCAM+, CD34+, CD56+, expressing the markers of biliary (CK7+, CK19+) and hepatocyte
(Hepar+, a-fetoprotein+) differentiation are revealed. Cellular chains and ductules in the intermediate zones of the hepatic
lobules are represented by cells of biphasic differentiation: biliary (CK7+, CK19+), hepatocyte (Hepar+) differentiation and
intermediate hepatobiliary CK7+ cells. Hepatocyte differentiation of progenitor cells in lobules of the liver is facilitated by local
expression of laminin by perisinusoidal stellate cells. New pseudolobes arise in the active phase of the ductular reaction in
the lobes with perisinusoidal pericellular fibrosis from disorderly located large hepatocytes without linear perisinusoid spaces
and centrolobular veins, with the presence of “intermediate” SC7+ hepatocytes on the periphery. One-two-row chains and
ductules from SC7+ and CK19+ cells dominate in the fibro-altered portal tracts, septa and the subcapsular zone of the liver
among the collagen fibers of |, ll, IV type and the processes of a-SMA+ myofibroblasts, and small short chains from Hepar+
and a- fetoprotein-cells. When the severity of micronodular liver cirrhosis increases, when the area of hepatic lobules and
pseudotypes becomes equal to or less than the area of the surrounding fibrosis, there is a parallel increase in the number
of Ki-67+ cells in portal-lobular ductules and chains, as well as the number of Ki-67+ hepatocytes in hepatic lobules and
pseudolobes. The long-term consequences of the ductular reaction in liver cirrhosis reflect the presence of the different
number of bile-free ductules with CK7 + epithelium in the fibrous tissue of portal tracts, septa and under the liver capsule.
In the lobules of the liver with perisinusoidal pericellular fibrosis, fuzzy outlines of hepatocyte hyperplasia without ordered
sinusoids and liver-celled beams are found.
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Conclusions. The ductular reaction in liver cirrhosis in patients with chronic non-alcohol, alcoholic and viral hepatitis is the
process of activation and evolution of a complex liver repair complex aimed at replenishing the deficit of hepatocytes and biliary
structures. The reparative process, activating by liver cirrhosis on the background of the disturbed portal-lobular intercellular
matrix and the progressive deficit of hepatocytes, does not provide the reconstruction of full-fledged liver structures, it is
discordant towards the creation of new, functionally low-value hepatocellular pseudolobes and the accumulation of biliary

terminals in fields of portal-septal fibrosis.

[ykrynsipHas peakums (OP) B neveHn Yenoseka, Briepsble
onwucaHHas H. Popper, G. Kent, R. Stein 8 1957 1., — cBoe-
00pasHbIfi OTBET NEYEHN Ha AeMUMT renaToumnToB 1
XOMaHrMon Mpy XPOHNYECKOM HEarkorofilbHOM U anko-
ronbHOM renaTuTe, XPOHUYECKOM BMPYCHOM renatuTe,
Tsxenom Gunuoctade u umppose nevenn [1]. Oykty-
nsipHas peakuus npeacTasnseT cobol cTepeoTunHoe
TUCTONOIMYECKOE NPOSIBIEHNE reHepaLmn «NeYeHOYHOM
penapaTuBHON CUCTEMBI» — AMHAMUYHOTO MHOTOKNETO-
HOro MOPOdYHKLIMOHABHOTO KOMMIIEKCA, B KOTOPOM
LYKTYNApHbIE dnUTENuanbHble KNeTKW, passuBatoLLye-
€S B BMAE LenoYeKk BOOMb KpaeB MopTanbHOro TpakTa,
npuobpeTalT peakTUBHbIA EeHOTUM, XapakTepuayto-
LMIACS dKcnpeccren de Novo MHOXECTBA LIMTOKMHOB,
XEMOKVHOB, (DaKTOPOB POCTa U aHIMOreHHbIX (hakTopoB
B COYeTaHuu ¢ GoraTbiM peLenTOpHbIM OCHaLLEHVEM
[1,2]. «[MeveHo4HBIN penapaTUBHbIN KOMMIEKC» COCTaB-
NS0T NPOrEHNTOPHBIE KNETKN NEYEHM, MPOMEXKYTOYHbIE
renatobunmapHble KNeTku 1 peakTuBHble AYKTYNApHble
KneTku [3]. B u3yveHun oykTynsapHomn peakuuv npeobna-
[LaloT 9KCNEPUMEHTAamNbHbIE UCCMENOBaAHNS, BbIMOHEH-
Hble Ha rpbI3yHax, MOIIOCKaX, akBapuyMHbIX pblbkax
1 B KNETOYHBIX KyIbTYpaXx, MEHbLLYI0 4acTb COCTaBNAOT
naTomMopconornMyeckme NCCNenoBaHMs nevYeHn 6omnbHbIX
XPOHUYECKMU renaTuTamm, XONaHrmonaTusiMm 1 Hekpo-
TUYECKUMU NOPaXXeHNAMW neveHm [3-8].

OCHOBHbIMM 3(EKTOPHBIMM KNeTKaMu, KOTopble
pearupyoT Ha XPOHUYECKOE MOBPEXAEHNE NeYeHu, SB-
NSOTCH NPOrEHNTOPHBIE KNETKW NEYEHN 1 OYKTYNSpHbIE
peakTvBHble KneTk [1]. [IPOreHNTOPHbIE KIETKM NeYeHH,
nokanu3oBaHHble B HULWE kaHanbLes [epuHra, nped-
cTaBnaloT cobol BMnoTeHumManbHble KNETKK, CNOCOOHbIe
amMnIMULMpoBaTbCs U AN dEPEHLMPOBATLCS B KIETKM
renaTtoLennonsapHoi unv bunuapHoi nuHum [5). B Hiwe
NEYEHOYHbIE NPOTEHUTOPHbIE KNETKN TECHO B3auMO-
CBSA3aHbl CO 3B€3A4aTLIMK KreTkammn, Makpodaramu n
BHEKNETOYHbIM MaTPUKCOM.

lMporeHUTOpHbIE KNETKN NEYeHn cogepxar cMecb
peaKnx CTBOMOBbIX KETOK, TPAH3UTOPHO aMmnndu-
LIMPOBaHHbBIX 3NUTenuanbHbIX KNeTok u auddepeH-
LMpoBaHHbIX knetok. B 2004 r. 6binv BbigeneHsl Tpu
anuTenmanbHbIX eHOTVNA: MEYEHOUHbIE MPOTEHUTOPHbIE
KNeTK1, NPOMEXYTOuHbIE renatobunuapHele KneTku u
peakTuBHble AyKTYNsApHbIe kneTku [4]. B nonynsumm npo-
FEHUTOPHBIX KNETOK HEKOTOPbIE KMETKN SKCPeccupytoT
mapkepbl Gunuapxoro anutenusi (CK-7, CK-8, CK-18,
CK-19), HekoTOpble aKkcnpeccupyoT a-heTonpoTenH
Hespernbix heTanbHbIX renatobnactos, HEKOTOpble 3KC-
MPeCCUpYIOT OAUH U HECKONBbKO MapKepoB CTBOMOBbIX
KneTok, Takvx kak ckit/CD117, CD34, Sca-1, Sox9 n Thy1/
CD90. 31u KneTky Takke IKCIPECCUPYOT MOMeKyIbl aj-
re3umn HelpoHHbIX knetok (NCAM), npomuHuH 1 (CD133),
Tenomepasy v MorneKyrnbl aare3nu aNUTenmanbHbIX KNeTok
(EPCAM) [9]. KneTku peakTMBHBIX LyKTyn aKCrpeccupy-
10T HEMPOSHOOKPUHHBIE Mapkepbl (xpoMorpaHuH A, M3
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Ach-R, HeWiporeHHbIn hakTop pocTa, 1A/1B peuenTopbl
CepoToHWHa, 31/B2-agpeHaprdeckve peLenTtopsbl), Mo-
nekynbl MexknerouHon agresun (NCAM, ICAM-1, CD40,
MHC-II), unTtoknHbl 1 XemokuHbl (TNF-a, IL-6, IL-8, MCP-
1, CINC, SDF-1), dakTtopbl pocta (VEGF, angiopoietins,
HGF, PDGF-BB, CTGF, ET1, TGFB2, IGF-1), peuentopbl
(VEGFR-1, VEGFR-2, Tie-2, CXCR4, IGF1R, TBRII) n
Lpyrue MeTabonmyecki akTraHble Monekynsl (Bcl-2, NO),
KOTOpblEe BPEMEHHO 3KCMPECCUPYIOT KNETKM AYKTarbHOM
NNacTUHKM BO BPeMsi SMOpUoHanbHoro pa3sutus [3]. Y
nofiel MPOTEHUTOPHbIE KNETKW NeYeHU, 3KCIpeccupy-
towwme EpCAM, NCAM, CXCR4 1 CD44, cnocobHbl k
6unoTeHumansbHoON AnddepeHUpoBKe B renatoumTbl 1
B XOnaHrouuTsbl [5].

YCTaHOBMNEHO, YTO NponudepaLmnio U akTUBaLWO
MPOrEHUTOPHBIX KIETOK NMEYeHN Npu nNporpeccupoBaHnm
HearKorofbHOro cTeatorenarunTa MoryT CpoBOLMPOBAaTb
LTMTENbHBIN anonTo3 renaToLmMToB 1 OCTaHOBKA KNeTou-
HOTO LWKIa, BbI3BaHHAsA OKUCIMTENbHBIM CTpeccoMm [6]. B
UTOTE KIETOYHbIE KOMMOHEHTbI «MEYEHOYHOTO penapaTe-
HOTO KOMMIIEKca» CO3peBakaT B AndepeHLMpPOBaHHbIE
GunuapHble NPOTOKM W B renaToLuTbl U MOTYT perpec-
CYpOBaTh anonTo30M Nocre NpeKpaLLeHns NOBPeXaeHNs
neyenm [10]. C apyroi CTOPOHbI, AYyKTyNsipHas peakuus
1 COMpOBOXJAKLLAst BOCNanuTenbHas peakumst B ne-
YEHWN UrpatoT BaXKHYIO POMb B Pa3BUTUM NOPTanbHOrO 1
nepunopTansHoro mbposa. [JyKTynbl NpoayLMpyoT 1
CEKPETUPYIOT LUMTOKMHBI 1 XeMOKuHbI, Bkrtodas TNF a,
IL-6, IL-8, xemoTakcuyeckme benku-1 (MCP-1) n okeng
asota (NO), koTopble MOTEHUMPYIOT BOCNANUTENbHYHO
peakuuio v conyTcTByrowmin unbpos [11]. B npouecce
[YKTYNSPHON peaKLuyn akTMBMPYETCS BblAENeHNe TpaHe-
dopmupytoLLero gaktopa pocta-f 1 TpoMboLMTapHOro
¢hakTopa pocTa, KoTopble, B CBOK O4epesb, aKTUBMPYIOT
noptasnbHele MMonbpobnacTel kK CMHTE3y konnareHa 1
tvna [12]. LleHTponobynspHasa OyKTynapHas peakums
NPy HearnkorornbHOM CcTeaTorenarute KOppenupyet co
cTaavei nporpeccin gmbposa nevexn [8].

MoaTomy B3rnsabl NaTOMOPCOIIOroB M renatonoros
Ha Buonornyeckyto ponb [P neyeHn pasgenunuce: ogHu
CccrenoBaTeny CHMTaLOT e€ penapaTuBHLIM NPOLECCOM
npy XpoHUYecknx 3abonesaHusx nevenm [10], apyrme —
HecneunduYeckM OTBETOM TepMuHanen GunnapHoro
[lepeBa Ha XpPOHUYECKOE MOBPEXAEHNE NEYEHMN C and-
hepeHLMPOBKOI NEYEHOHHBIX NPOrEHUTOPHBIX KIETOK B
xonaHruoumTsl [13], TpeTbu — NpeanKTopomM BunmapHoro
ubposa 1 nporpeccmpoBaHns cteatorenatuta [8).

LieAb pa6oTbi

C vcnonb3oBaHNeM MMMYHOMMCTOXVMUYECKUX METOOMUK
oxapakTepusoBaTb B renatobuonTtatax natomopgo-
niornyeckme 0COBEHHOCTU W 3HAYEHWE OYKTYNAPHOW
peakLumn npy LMppo3e neyeHn y 60MbHbIX XPOHUYECKM
HEearKoromnbHbIM, anKorofbHLIM Y BUPYCHBLIM renaTuToM.
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Matepuanbl U MeToAbI ICCAEAOBAHUA

lMpoeeneHo ructonornyeckoe (IT1), rmctoxummyeckoe (MX)
1 nMmyHorucToxummyeckoe (MMX) uccnegoeaHue AykTy-
TNSIPHO peakLmy NeYeHu B nanapockonuyeckix buonTtarax
1 TpenaHobuonTatax NevyeHn npu MUKPOHOAYMSIPHOM
nopTarbHO-CEeNTarnsHOM ¥ MePUCUHYCOMaanbLHO-NepULen-
THONSPHOM LMppo3e neveHn y 13 6omnbHbIX HearnKoromnbHbIM
crearorenatutom (4566 net), 13 60MbHbIX anKoronbHbIM
ctearorenatutom (32—66 net) n 10 GonbHBLIX XPOHUYe-
CkuM BUPYCHbIM renatutom C (26-47 ner), a Takke [Tl
X aHanu3 GuonTaTtoB neveHn 272 GOMbHbIX LMPPO3OM
neYeHm, KOTOPbIN PasBUNCs Ha POHE XPOHUHECKOrO arnko-
TONLHOIO, HEANKOrONLHONO U BUPYCHOTO renaruTa. B rpynnax
CpaBHeHUs 13y4eHbl [T1 1 MX 0coGEeHHOCTY LyKTYnNsSPHOM
peakuny y 8 nauneHToB 24—52 net, CTpafaBLLMX TSHKENbIM
6unuoctasom, 1y 8 naumeHToB 39-55 net ¢ hokansHoM
HOZYNSAPHOW rMnepnnasnen neveHu.

[na natomopdonornyeckoro nccnenoBaHns
OVoNCHiAHBIA MaTepuan neyveHn ukcupoBanu B 3aby-
deperHom 10 % dopmanmHe v 3anveanu B napacmH. C
YYETOM KNMHWKO-abopaTopHbIX AaHHbIX B NapadpHOBbIX
Cpesax, OKpaLLEHHbIX FeMaToOKCUIHOM W 303V IHOM, METO-
Aom BaH MM3oHa n MaccoH-Tprxpom, anarHocTuposani
TWN XPOHUYECKOTO renatuTa (BUPYCHbIA, HEANKOTONbHBbIN,
anKoromnbHbIA) U LMppo3a neveHn, 0COBEHHOCTU OyKTY-
NSIPHON peakLmu NeYeHn, a Takke Hanmyme okansHON
HOZYMSPHOW TUNEPNa3vn NEYEHN U TSKENOro BHYTPU-
neyYeHoqHoro bunmnocTasa.

NIMX-nccrnenoBaHus BLIMOSHANM B CEpUMHBLIX Napa-
(prHOBBIX Cpesax MeyYeHn HEMpPSAMbIM UMMYHOMEPOKCH-
[a3HbIM METOOM C UCMOMNb30BaHMEM MOHOKIOHAMbBHbIX
aHTtuTen (AT) n cuctembl Bu3yanuaaumum DAKO EnVision+
¢ AnamuHbeHsnavHoM («<DAKO», [lanns). [ns yctaHoB-
NEHUs MPOTEHUTOPHBIX KMETOK MEeYeHW MCnomnb3oBani
nonvknoHaneHble AT Polyclonal Ra a-Hu CD 117, c-kit
(«DAKO», Janus), moHoknoHanbHble AT Mo a-Hu CD34,
Clone QBEnd/10 («Thermo Scientificy, CLUA) n Mo
a-Hu CD44 Std./HCAM Ab-4, Clone 156-3C11 («Thermo
Scientificy, CLUA), a Takke Mo a-Hu CD56, Clone T199
(«NeoMarkersy», CLLUA). Ans naoeHtndmkaumm GyunmapHbix
KMeTOK NpUMEHSNN MOHOKMOHanbHble AT Mo a-Hu Keratin
7, Clone OV-TL 12/30 («Thermo Scientific», CLLA) n Mo
a-Hu Cytokeratine 19, Clone RCK 108 («<DAKO», CLLA);
ANSt MOEHTUUKALMM renaToLMTOB — MOHOKMOHASbHbIE
AT HepPar-1 Mo a-Hu Hepatocyte, Clone QBEnd/10
(«Thermo Scientificy, CLLA) n nonuknoHansHsle M Rb
a-Hu Alpha-1-Fetoprotein («Thermo Scientific», CLLUA).
OueHky nponmdepaTMBHO aKTUBHOCTU ANMUTENUAnbHBIX
KIETOK AYKTYNSPHON PEaKLW 1 renaToLmMTOB NEYEH Npo-
BOAMMYW C NMPUMEHEHEM MOHOKIOHanbHbIX AT Mo a-Hu
Ki-67 Antigen, Clone SP6 («Thermo Scientific», CLUA). ins
UOEHTUVKALIM aKTUBMPOBAHHBIX MEPUCHHYCOMAANbHBIX
3Be3A4aThIX KMETOK 1 nopTarbHbIX MMocrbpobnacTos uc-
norb30Bany MoHoknoHasbHele AT Mo a-Hu Alpha Smooth
Muscle Actin (a-SMA), Clone 1A4 («<DAKO», [Janus), Mo
a-Hu Desmin, Clone D33, RTU («<DAKO», Oanus). Ons
06HapyeH1s MOMeKyNspHO-BONTOKHMCTBIX KOMMOHEHTOB
BHEKIIETOYHOMO MaTpUKCa NopTasibHbIX TPAKTOB, (hbpos-
HbIX CENT, JONeK ¥ NCEeBOOAONEK MeYeHN 1Cnonb3oBanm
nonuknoHansHele AT k namuinHy — Rb Laminin Ab-1
(«Thermo Scientificy, CLUA), moHoknoHanbHble AT K
konnareHy | Tvna — Rb a-Hu Collagen type |, clone RAH
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C11-0,1 («UmTtek», PP), k konnareny Ill Tuna — Rb a-Hu
Collagen type lll, clone RAH C33 («/mTek», P®), k konna-
reHy IV Tuna — Mo a-Hu Collagen type IV Ab-3, clone CIV
22 + PHM 12 («Thermo Seientific», CLLA).

PesyAabTatbl U UX 06CY)XA€HUE

MposeaenHble T, FX 1 UMX nccnegosanus nokasanw,
YTO MPU MUKPOHOZYNSIPHOM LMppo3e neveHn y 6onb-
HbIX XPOHUYECKUM HeankoronbHbIM, anKorofbHbIM 1
BMPYCHbIM renaTuTom LyKTynspHas peakuus B renaro-
6uonTatax MOXeT OOHapyMBaTbCsA B akTWBHOW hase
C MaKCMMarnbHbIMU, YMEPEHHBIMU U CNiabbiMU MUKPO-
CKOMUYeckuMmn nposiBrneHnsMu. Kpome atoro, y 3Haum-
TenbHOro Yucna BonbHbIX 0TMeYeHa hasa OTAaNEHHbIX
MOCNeACTBUI AYKTYNAPHON PeaKLn NeYeHu.

AkTvBHas ¢asa [P nposiBnseTca nosiBfieHneM Ha
nepudepnn NEYEHOYHbIX JONEK B NPOEKUMN KaHamnbLeB
[epuHra BETBALLMXCA LEMOYEK M3 OOHOTO MK ABYX psi-
[I0B 3nMTENnMonofobHbIX KNeToK pasmepoM A0 8 MkM ¢
OBarbHbIMU SiApamMm, NEPEXOAALLMX B AYKTYMbl C Y3KUM
MPOCBETOM, BbICT/IaHHbIE OAHWUM PSIAOM aHanoruYHbIX
knetok. Psgom pacnonaratotes rpynnbl u3 4-6 (MHo-
roa — 6onee yem 13 10) aHanNOrMYHbIX KIETOK, KOTOPbIE B
TUCTOMOrMYECKUX MIKpOMNpenapaTtax Haubomnee BEpoSITHO
NPEACTaBnsoT cObON TaHreHuMarnbHbIe Uu nonepey-
Hble Cpesbl M3rMboB ABYXPSOHbIX KIETOYHbIX LIEMOYEK 1
AykTyn. Mpynnbl 3nUTENNONoA06HbLIX KNETOK, KNETOYHbIE
OOHO-ABYXPSAHbIE LIEMOYKM U OYKTYMbI TOKanm30BaHbl B
aMOpPHO-HEXKHOBOIOKHUCTOM MEXKIETOYHOM MaTpyKCe,
cofepxallem OAMHOYHble Makpodaru, NMMEGOLMNTHI,
¢hubpobnactsl (puc. 1), U, B COBOKYMHOCTM, SBMSOTCS
MUKPOCKOMUYECKAM MPOSIBIIEHMEM PACKPbIBLUETOCS pe-
napaTvBHOTO KOMMIEKCa NEYEHN, UNi pacKpbiBLUENCS
HULLM NPOTEHUTOPHbIX KNETOK neveHn. Mo gaHHbim UMX
1ccnenoBaHui, akTBHas asa [P otnndaetcs Tem, Yto
KIETO4HbIE LIEMOYKM, KIETOYHbIE CKOMMEHUS W JyKTYmbl
M0G0 NoKanu3aLmm copepkaT MarouMCreHHbIE KNETKW C
VMMYHOEHOTWMOM NPOTEHNTOPHBIX KNETOK neveHm (c-kit
CD117+, CD34+, CD56+, CD44 Std./HCAM+, o-FTP+,
CK7-, CK19-, Hepar-), a Takke OAMHOYHbIE KNETKY Ha pas-
HbIX CTaAusIX renatobmnmapHoi anddepeHLMPOBK: Npo-
MEXYTOuYHbIE renatobunuapHble CK7+ kneTku GudpasHon
GunmapHo-renatoumTapHoi AncdepeHLMpOoBKY, KNETKN
ounnapHon (CK7+, CK19+) u renatountapHon (Hepar+,
a-FTP+) ancbchbepeHumposku (puc. 2 A,6,B,I; 3 A,b).

MeYeHOYHble NPOreHNTOPHbIE KNEeTkM y miogen u
MbILLE UnK OBanbHble KIETKM Y KPbIC OMMCaHbl Kak
HebonbLUMe OBanbHble KneTkn co cnabo 6asodmnbHo
umMTonasMon n bnegHo-cuHum sigpom. OHK NpeacTaB-
NS0T cobOW reTepPoreHHy NONynsLMio KNeToK, KOTo-
pble aKTUBMPYIOTCS ANs nponudepauuy npy pasHbix
NaTonornvyecknx coctTosHMsx nedenn [9]. Mo AaHHbIM
M. Strazzabosco, L. Fabris [3], akcnpeccus c-kit CD
117+, CD44 Std./HCAM+, CD34+, CD56+ npucywa
KreTkam CO CBOMCTBaMU CTBOJIOBbIX M MPOTEHUTOPHBIX
knetok neveHn. OQHOBPEMEHHOE Hanmyme B BETBALLMX-
CS KINETOYHbIX LenoyKax 1 AyKTynax NporeHUTOPHbIX
NEYEHOMHBIX KIETOK, a TaKKE KNETOK Ha pasHbIX CTaansIx
renatobunmapHon AnddhepeHLMpPOBKY aeT OCHOBaHMe
CYMTaTb KIETOYHbIE LIENOYKM U AYKTYMbI « PEAKTUBHBIMNY
CTPYKTYpamu akTVBMPOBAHHOTO pPenapaTyBHOIO KOMMIIEK-
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OpwuriHaAbHI AOCAIAXKEHHS

Puc. 1. PeakT1BHbIE KNETOYHbIE LIEMOYKM 1 AYKTYNbl B HULLE MPOTEHUTOPHBIX KNETOK Npy LMppo3e
neYeHm B aKTMBHOM dase AyKTYNSpHON peakLnmn. Okpacka 2eMamoKCcunuHOM U 303uHom. ¥B.: X600.

Puc. 2. A, b, B, I". Skcnipeccus B kneTkax peakTUBHbIX AykTyn u Lenodek CD117_c-kit (A), CD56
(B), CD34 (B) n CD44 Std./HCAM (I') B akTuBHOW (hase AYKTYNSIPHOI peakLyuv NeveHn.

A: Polyclonal Ra a-Human CD 117, c-kit. B: Mo a-Hu CD56, clone T199.

B: Mo a-Hu CD34, clone QBEnd/10. T: Mo a-Hu CD44 Std./HCAM Ab-4, clone 156-3C11.
¥8.: A, B - x300, B, I - x200.
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ca neyveHn. TepMUH «peakTUBHbIE» AYKTYMbl U LEMNOYK/
npumeHsioT 1 nccneposatenu T. A. Roskams et al. [4],
M. Cadamuro et al. [1]. BeTBALLMECS KNETOYHbIE LIENOYKM
1 QYKTYMNbl NPOHMKAKOT B NOpTasibHble TPakThl 1 Brny6b
MEYEHOYHbIX JOMeK K UX LEeHTPonobynspHbIM BEHaM,
NO3TOMY NPy LMppPo3e neveHn y BomnbHbIX XPOHUYECKM
renaTuToM B aKTUBHOW cha3e AYKTYMSPHOW peakuym Kre-
TOYHbIE LIENOYKM, CKOMIEHUS ANMUTENNONOLOOHbIX KNETOK
1 AYKTYMbl TaKke obHapyxuBaloTcs B (hMOPO3HO n13me-
HEHHbIX MOPTanbHbLIX TPaKTax M cybkancynspHon 30He
neYeHu, B yTONLLEHHbIX hnbpo3Hbix cenTax (puc. 3 B,I).
B ponbkax neveHu parmeHTbl peakTUBHbIX KIe-
TOYHbBIX LIenoYek v JyKTyn oBblMHO paauarnbHO OpueH-
TUPOBaHbI BAOMb NEPUCHHYCOMAASbHBIX MPOCTPAHCTB
Mo HanpaBneHIo K LIEHTPONobynsipHoii BeHe. B kneTkax
KMEeTOYHbIX Lienoyek obpallaeT BHUMAHWE 3Ha4UTEnNb-
Has MeMbpaHHas AKCTpeccHst MapKkepa MEXKMETO4YHOM
aare3un anutenuanbHbix knetok CD44 Std./HCAM,
CBUOETENbCTBYIOLLAS O 3HAYUTENbHON MOGUNBHOCTH
peaKkTMBHbIX LienoYeYHbIX CTPYKTYp. Bokpyr 6onbLlumnH-
CTBa PEaKTUBHbIX KMETOYHbIX LeNoYeK U OyKTyn HeT
yTONLEHHbIX 6a3anbHbIX MemMOpaH M3 KonnareHoBbIX
BonokoH 1V Tuna n n3 a-SMA-N03uUTMBHBIX BOIOKOH,
O1HaKO B LMTOMMa3Me ¥ OTPOCTKAX 3BE3AYATHIX KIETOK,
COMPOBOXAAOLLMX AYKTYIbI, ONPEAEnseTcs akcnpeccums
0-SMA. B peakTuBHbIX KNETOYHbIX LIEMOYKax 1 AyKTynax
MPOMEXKYTOYHBIX U LEEHTParbHbIX 30H NEYEHOYHbIX J0-
nNeK AOMUHUPYKOT NPOMEXYTOUHble renatobunuapHble
KrneTku co cnabow LMTonna3maTuyeckoi akcrnpeccuen
CK7, knetkn 6udpasHon GunuapHon (CK7+, CK19+) un
renarouutapHon (Hepar+, a-FTP-) auddepeHumpoBkm,
a Takke obHapyxuBatoT eanHuYHble CD56-no3nTuBHbIE
KneTku. Pagom ¢ ayKTynamu Hepeako Nokanv3oBaHbl po-
MEXYTOuYHbIE renatobunuapHble knetku anametpom 8-30
MUKPOH C yMEPEHHOM LIUTOMNa3MaTU4ECKOMN SKCTPeccuen
CK7, cTpykTypa KOTOpbIX B G0MbLLEN MEPE COOTBETCTBYET
renatouutam (puc. 4). Mo ganHbim T. A. Roskams et al.
[4], npomexyTOuHbIe renatobunnapHbie KNeTkn UMEerT
anametp 6onee 6 MUKPOH (MPUONU3MTENbHBIA pasMep
HOpPMasibHOTO HavWMeHbLUEro XoNaHriouuTa KaHana
lepuHra), Ho MeHee 40 MUKPOH (TUMWYHBIA pa3mMep re-
natouuTa). MpoOMeXyTOuHbIE renatobunmapHble KNneTku
XapaKTepu3yTCs MPOMEXYTOUHBIM (DEHOTUMOM MexXay
XOMaHrMouuTamMu 1 renatouuTamm, NULEHHBIMU 3KC-
npeccun CK19, Ho nonoxwuTensHeiMu ans CK7, koTopbIii
00bIYHO OTCYTCTBYET Y 3penbix renatoumTos [3].
YCTaHOBMNEHO, YTO MPOTrEHUTOPHLIE KIMETKN NEYEHM
AnddepeHLMpyIOTCS B renaTounTbl Yepes npoMexy-
TOYHble renatobunmapHble KNeTkK, Toraa Kak andde-
PEeHUMpOBKa B GUNMapHble KNeTku NpoMCXoauT vepes
reHepaumio peakTVBHbIX AYKTYNApHbIX kneTok [14]. Ha
AN depeHLMPOBKY NPOreHUTOPHLIX KNETOK BIUSieT
KNETOYHO-KMETOYHAs CUrHanM3aums Mexzay NporeHuTop-
HbIMM KIETKaMW, 3Be34aThbiMy KneTkamu v Makpodaramu
yepe3 Wnt n Notch nyTu [15]. Mpu GunuapHon audde-
peHuympoBke akcnpeccus Jagged 1 muodprnbpobnactamm
ycunuaet Notch-curHanusaumio B NporeHMTopHbIX
KneTkax u ux andgepeHLMpoBKy B XONaHTMOLUMTbI; NMpu
cHuxeHumn Notch curHanos 1 aktvsaumm cekpeuymn Wnt3a
Makpocharamm NpOreHUTOPHbIE KIETKM MOTYT napanmenb-
HO andbdbepeHumMpoBaTbes B renatountbl [12,16]. Mosie-
neHve nonynsuuyM NPOMEXYTOYHbIX renaTtoLMToB npu
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OCTPbIX W XPOHUYECKYX 3a060MeBaHNsIX NEYEHN — NpU3HaK
renaToLennonsapHoOn AN MepeHLMpPOBKA NEYEHOUHBIX
MPOrEHNTOPHBIX KNEeTok [12].

MpoBeaeHHble UIMX nccnenoBaHusa nokasanu, YTo
renatouuTapHoi auddepeHLpOBKe NPOrEHNTOPHBIX
KNETOK TaloKke CNoCcOOCTBYET HANMumne NaMmyH1HA B HULLIAX
MPOrEHNTOPHBIX KIETOK U 3KCTpeccus NamuHuHa nepu-
CHHycOoMaarnbHbIMK 3Be304aThIMK KneTkaMy B JornbKax
neveHn. Mpy MUKPOHOZYNSPHOM LMPPO3e NeyeHn Ha
nepvdeprm HEKOTOPbIX AOMNEK M NCEBLOAOMNEK B MPOEKLMM
KaHanoB lepuwHra, B Tak Ha3blBaeMblX PacKpbIBLLUMXCS
HULLAX NMPOTEHUTOPHBIX KIETOK NEYeHM, OnpeaenstoTcs
30Hbl BHEKMETOYHOW aKcnpeccun namuHuHa (puc. 5A)
B KOTOPbIX NTOKaNM30BaHO MOBbLILEHHOE KOMYECTBO
0-FTP-No3nT1BHBIX OKPYMbIX KNETOK CpeaHen BENMUUUHbI
(puc. 56). B HekoTopbIX y4acTkax a-F TP-no3nTyBHbIe KNeT-
KV B BUAE LiernoyeK NpOHKatoT B AOMbKY U MCEBLOAOMBKA
neyeHn. OLHOBPEMEHHO BOKPYI HEKOTOPLIX Lienovek 13
Knetok GuasHon anddepeHUMpoBKY, NOKANM30BaH-
HbIX B MPOeKuun KaHanoB epuHra, obHapyxmBaetcs
(hparmeHTapHas akcnpeccus namuHuHa. HeperynsipHas
3KCnpeccyst NaMyMHMHA 0BHAPYXMBAETCS BOKPYT HEKOTO-
PbIX PEaKTUBHBIX AYKTY B MEYEHOUHbIX JOMNbKaX, a TakKe
B OTPOCTKAX NEPUCHHYCOMAANbHBIX 3BE3AUaTbLIX KIETOK,
COMPOBOXJAIOLLMX YKTYIbl B NEYEHOUHbIX JOMbKaX.

JlamuHuH — 370 Bonbluon rnukonpotenH (1000 k),
BblpabaTbiBaeMblii B HE3HA4MTENBHBIX KOMMYECTBAX 3BE30-
YyaTbiMK U 3HAOTENUAMBHLIMU KNETKaMi B HOPMarnbHOM
MeqeHw, a Takke B yBEMMYEHHBIX KONMYecTBax 3Be3a4aTbiMmn
KneTkamu 1 renatoLmtamy B NopaxeHHom nesenm [17]. Mpu
3ab0neBaHVISIX NEYEHM NTAMVHWH JEMOHUPYETCS B MPOCTPaH-
crBax [Iucce n BMecTe ¢ konnareHoM |V Tuna camoopra-
HU3YeTCA B [1BE HE3aBUCUMbIE CynpamOoreKynsipHble ceTu,
CBSA3aHHbIE C HWOTEHOM 1 MepriekaHoM, KOTopble 0BpasyoT
MOPCHONIOrMyeckn pasnuuMMyto NEPUCUHYCOMAATBHYHO
6asanbHyto MembpaHy [18]. B neveHn noxunbix noaen
NaMWHUH peako Habnogany Npy NepUCUHyCoMaanbHo-Ne-
puLienntonspHom rbpose, Yacto — npy hopMMpPOBaHUM
CenT, MOCTOBMAHOM chrbpose 1 Lumppose [18].

YCTaHOBMNEHO, YTO NAaMWHUHOBLIA MaTPUKC B
HULLE NMPOTEHUTOPHbBIX KIIETOK MEYEHN MOALEPKMBAET
NPOreHNTOPHbIE KNETKW B HeauddepeHLMpOBaHHOM
¢heHoTUNE U NoJABNSAET UX renatouuTapHyto gudde-
peHumpoBky [19]. B To xe BpeMs NnamMmuHWH, KOTOpPbIN
NPaKTUYECKN OTCYTCTBYET B HOPMarbHbIX CUHYCOMAAax
MEeYeHU, BLIMOMHSAET BaXKHYHO POSib B HANPaBMeHHOCTM
A hepeHLMPOBKI NPOreHUTOPHLIX Knetok [15]. Mpu
MCNOMb30BaHUN 130MpaTenbHbIX YCNOBUIA KYNbTUBU-
POBaHWSt NPOTEHUTOPHBIX KIMETOK in Vitro yCcTaHOBMEHO:
€CI1 NPOreHUTOPHbIE KMETKW KyNETUBMPOBANUCH B Cpeae,
cofepkallen cMecb namvHrHa 1 konnarexa IV tvna, To
OHU NpuoBpeTanu renatoLmTapHyto anddepeHLpoBKY;
€CIN NPOreHUTOPHbIE KMNETKY KynbTUBUPOBAMNICH B Cpe-
[ie, copepxalLeii konnareH | Tuna, To oHu npuobpetani
6unnapHyto anddeperumposky [15]. Yenoseyeckue
renaTouuTonofobHbIE KNETKW, KyNbTUBUPOBAHHbIE Ha
pekoMBUHaAHTHOM NaMuHUHe-521 n namuHuHe-111,
PaHo NPOSBMSOT renaToLMTONoA00HbI BHELUHWIA BUZ, B
MOKPbITOV NTaMUHHOM KyNTYparbHOi Yallle OHK yCTpau-
BaOTCA B A0NbKOMNOAOOHbIE CTPYKTYPbI, HAMOMUHAOLLME
pereHepupytoLlyto neversb [20,21]. L. K. Kanninen et al.
[22] obHapyxumnu, 4To NnamuHrH-511 1 nammuH-521 nnéo
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Puc.3. A, B. Okcnpeccusi CK7 (A) u HepPar-1 (B) B gonbkax, a Takke akcnpeccuss CK7 (B)
1 HepPar-1 () B nopTanbHO-4OMbKOBLIX KMETOYHBIX LiENOYKax M AyKTynax B akTMBHON (hase
AYKTYNSIPHOIA peakLi Npu LiNppo3e neyeHu.

A, B: Mo a-Hu Keratin 7, clone OV-TL 12/30.
B, I: HepPar-1 Mo a-Hu Hepatocyte, clone QBEnd/10.
¥8.: A, B - x400; B, I — x200.
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Puc. 4. 3HaunTenbHoe umncrno npomexyTouHbix CK7+ renatobunmapHbix KNEToK psigoM ¢ peak-
TMBHBIMM AYKTYNamMi B JONbKE MPW LMPPO3e NeYeHn B akTUBHON dhase AYKTYNAPHOI peakumi.
Mo a-Hu Keratin 7, clone OV-TL 12/30. Ys.: x600.
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Puc.5. A, B. Okcnpeccus namnHmnHa (A) 1 3HaunTenbHO! ncno a-FTP-noanTueHbIx knetok (B)
B HULLE NPOTEHNUTOPHbIX KNETOK B aKTUBHOW (hase AYKTYNSPHOI peakLmv Npu LiMppo3e nevexu.

A: Rb Laminin Ab-1. B: Rb a-Hu Alpha-1-Fetoprotein. YB.: A, b — x400.

Puc.6. A, B. A: HoBoObGpa3oBaHHas nceBaoaonbka 6e3 Hanuums ynopsiioHeHHbIX CUHYCOMAOB 1
LieHTpono6ynsipHoit BeHbl. B: npomexyTouHble CK7+ renatobunuapHsle Knetki Ha nepudepun
HOBOOGPa3oBaHHOM nceBaoaonbkv 1 CK7-no3nTuBHbIE LyKTYMbl B NOpTanbHOM pUBPO3HON TkaHK

NPV LMPPO3e NeYeHN.

A: oKkpacka eemamokcunuHoM u 303uHoM. B: Mo a-Hu Keratin 7, clone OV-TL 12/30.

¥8.: A - x200, b - x400.

CamMoCTOsTENbHO, NMBO B COYETaHWUW MOALEPKUBAIOT
neYeHo4HyH0 AnddepeHLMpOBKY YeNoBEYECKWX NITopu-
MOTEHTHBIX CTBOMOBbIX KIETOK.

Mpn umppo3e neyeHn y BOMbHBIX XPOHWUYECKUM
renaTMToM B aKTUBHOW (hase AYKTYNSPHOW peakuuu
TaKKe 06HapYXMBAKOTCA MUKPOCKOMMYECKME MPU3HAKK
obpa3oBaHns HOBbIX NCEBAOAONEK B paHee ObIBLUMX
[onbKax C NepucuHycomaanbHO-NepULENoNapHbIM
¢hrbposom (puc. 6A). HoBoobGpa3oBaHHbIe NCEBAOAOIbKM
COCTaBMAT CKOMMNEHUS HEYNOPSAOYEHHO PACTONOXeH-
HbIX, KPYMHbIX Hepar-no3uTuBHbIX 1 a-FTP-HeraTuBHbIX
renatouMToB 6e3 HanMuns NMMHENHO OPUEHTUPOBAHHBIX
CVHYCOWAOB, LIEHTPONoBynsApHbIX BEH, a Takke nepu-
LenntonspHoro mbposa. HoBoobpasoBaHHbIE NceBao-
[OMbKN copepxaTt Ha nepudepni HEMHOTOYUCTIEHHbIE
MPOMEXYTOYHbIE renatobunuapHble KneTku co cnabon
umTonnasmatudeckon akenpeccuen CK-7 (puc. 6b).
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Mpy unppo3se neyeHn B UBGPO3HO U3MEHEHHBIX
nopTasibHbIX TPaKTax U CybKancynspHOM 30He NeYeHn B
(prBPO3HBIX CenTax peakTUBHbIE KIETOYHbIE LEMOYKN 1
JYKTYIbI C HANMYMEM KMETOK Ha pa3HbIX cTaausx andde-
PEHLMPOBKM 0BObIYHO OPVUEHTUPOBAHBI BAOMb KOMnnareHo-
BbIX BONokoH |, I1l, [V Tvna n otpocTkoB a-SMA-N03UTHUBHBIX
M1ochnbpobracToB, kak MPaBuIio, He 06Pa3yHLLIMX BOKPYT
LKTYNSIPHO-KNETOYHBIX CTPYKTYP YNOPSiA0YEHHbIX Henpe-
pbIBHbIX 6a3anbHbIX MeMOpaH (puc. 7). Bokpyr KNeTouHbIX
LIeNnoYeK 1 AyKTyn He oBHapy»K1BatoT namMuHuH. Kpome Tu-
MUYHBIX PEaKTUBHbIX KNETOYHbIX LIEMOYEK U AYKTYN, cpeam
konnareHoBbIX BorokoH |, 1l IV Tvna n otpocTtkoB a-SMA+
MrochrbpobnacToB HabNtoaaT MHOTOUYUCTIEHHBIE KIETOY-
Hble Lienoykm 1 ayktynel u3 CK7+, CK19+ knetok, a Taroke
Masio4UCIIEHHbIE LIENOYKY C Hannyimem Hepar+, o-FTP+ 1
0-FTP- knetok. KonnareHosble BorokHa | u Il Tuna B 3oHax
¢hrbpo3a okpyxatoT Takne AyKTYrbl B BUAE MyqT pasHom
LUMPUHBI U NNoTHOCTW. OfHaKO OAHO3HAYHO OTBETUTL Ha
BOMPOC, MOSIBANUChL N OYKTYMbl B yxe chopMMpoBaB-
LUEMCS TSHKENOM nopTanbHOM (rnbpose nnm xe AyKTynbl
dhopmupyroT BOKpYr cebs1 AOMOMHUTENBHBINA KOMMareHOBbI
MaTpyKC, B OfHOKPATHO B3ATOM renartobuonTare He npea-
CTaBNSIETCH BO3MOXHbIM.

o paHHbIM cneuuanusnpoBaHHOW NUTEpaTyphl,
LYKTYNspHas peakuus MOXeT CTUMynupoBaTb rbpo-
reHe3 B NOBPEXAEHHOMN NEYEH C MOMOLLIbKO HECKOMbBKUX
MEXaHW3MOB: KNETKW AYKTYNSPHOWM peakumn Croco6HbI
npogyumposath dubporerHble haktopsl TGF-B n PDGF,
KOTOpble, B CBO 04epeab, aKTUBMPYHOT NOpTarbHbIe MUO-
¢hrbpobnacTsl 1 3Be3aUaTbIe KNETKM NEYEHM K CUHTE3Y
konnareHa 1 TMna, WM KNETKU QYKTYNSPHON peakuumn
MOTyT NOABEPraThCs ANUTENManbHO-Me3eHXManbHOMY
nepexoay, CrocobCTBYOLLEMY CO3AaHMI0 NOPTArbHOTO
nyna muocundpobnacTos [12]. MNpu HeankoronbHOM
cTearorenatuTe y B3poChblX GOMbHbLIX [OKa3aHO, YTO
OYKTYNspHas peakuust CUMbHO M HE3aBUCUMO KOoppe-
NPYET C MPOrPECCUPYIOLLIMM NopTasbHbIM rbpo3om,
NOBbILIAKLLMM BEPOSTHOCT BTOPOrO MEPUNOPTAbHOrO
nyTn ubporeHesa, KOTOPbI HE 3aBUCUT OT AENOHUPO-
BaHWS 3Be3A44aTbIMU KIeTkaMy NepycUHYCOoMaanbHoro
KornnareHa B 3 30He Ne4YeHOYHbIX Jonek. B Heankoronb-
HOM cTeartorenaruTe nopTarnbHbIi (ubpo3 npecTaBnseT
cobov npeobnagatowyto hopmy mbposa n ABngeTcs
MPU3HaHHBIM KITHOYEBBIM MPYU3HAKOM NMPOrPeCccMpoBaHus
3abonesaHus [12].

o HaweMy MHeHWI0, C y4eTOM AVHAMWUYHO MEHSIHO-
LLIMXCSI CIOXKHbIX KIETOYHO-MaTPUKCHBIX B3aMMOLENCTBUIA
1 cbmHana penapauuu (0bpa3oBaHue renatoLmUTapHbIX 1
GunuapHbIX CTPYKTYP), pa3BopaqnBatoLLMECS B NEYEHM
npouecckl 6onee NONHOLEHHO OTpaXaeT TEPMUH «aKTu-
BaLys penapaTuBHOrO KOMMeKca neveHmn» (Mogmunum-
poBaHo 13 M. Strazzabosco, L. Fabris [3] 1 M. Cadamuro,
M. Strazzabosco, L. Fabris [1]), B To Bpems kak TepMuH
«OYKTYNspHas peakuus neveHn» akUeHTUpyeT BHUMaHue
MWL Ha YaCTy penapaTy1BHOro npoLiecca — 0bpasoBaHiv
peakTUBHbIX AyKTYN. TepMUH «OyKTynsipHasi» noapasy-
MEBAET, YTO COAEPXKALLMECS B HEM KNETKW UMEIOT yKTY-
NSAPHBIA (OEHOTWM, @ TEPMUH «peakumusi» 0603HaYaeT, 4To
B PEAKTUBHbBIX U3MEHEHWSIX 3aNUTENNATbHBIA KOMMOHEHT
B3aMMOCBSI3aH C BHEKIIETOUHBIM MaTPUKCOM, a TaKkke C
BOCManMTENbHbIMU, 3HAOTENUANBHBIMU U ME3EHXUMaTb-
HbIMU KrneTkamu [23].
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BaxHoi xapaKkTepucTUKON AYKTYNAPHOW peakuum
MeYeHu, KOTopas He OCBELLAETCS crneLmanycTamm B 3TN
obnacTu, sIBNseTcs ypoBeHb nponudepauun KneTok B
CTPYKTYpax OyKTYNSpHOW peakumu. 3BecTHO, 4To re-
naTouuTbl MefIEHHO CaMOOBHOBNSIOTCS, HO obnaaatoT
BbICOKOW pereHepaLoHHON CNoCOBHOCTLIO M CMOCOGHBI
BOCCTaHaBnmBath NoTepto 70 % TKaHW NEYEHM B TEYEHME
HECKONbKMX Heaerb nocne Tpaembl [24]. BocctaHoBneHne
MacChbl renaToLmUTOB NPU HE3HAYUTENBHOM MOBPEXAEHNN
neYeHu ornocpeayeTcs pennvkaLumneli ocTaBLUMXCS 300po-
BbIX renaTounToB U xonaHrnoumuTtos [25]. Mponudepa-
LIMIO renaToLMTOB U XONaHrMOLMTOB MOXHO HampsiMyto
CTUMYNMpoBaTh 6e3 aKTMBALMM NPOreHNTOPHbIX KNETOK
MEYEHN NPM AKCTIEPUMEHTANBHON YaCTUYHOMN renaTakTo-
MU 1 OCTPOW BunmapHoi 06CTPYKLMK; NPYU MacCUBHBIX
NOBPEXAEHUAX N XPOHUYECKMX 3aD0NeBaHuax neyeHun
pereHepauus 0bycrnoBneHa akTMBaLye NPOreHNTOPHbIX
KneTok nevenn [3].

MpoBeneHHble [T 1 UIMX nccnenoeanus nokasanu, 4to
npyY LMppo3e neyeHn y BonbLUMHCTBA BOMbHBIX XPOHUYe-
CK/M renaTuToM B akTvBHOM dhase [P domrypel MiTo3a B
PEaKTUBHBIX KIETOYHBIX LIEMOHKaX, KNETO4YHbIX CKOMIEHUSX
1 gykTynax He Habmopatot; Ki-67-n03nTUBHbIE KNETKM
coctaBnaT 2—4 % Bcex KMNeTok NeYeHoYHbIX Aonek, a
TaKkke HUOPO3HO M3MEHEHHON MOPTaNbHO-CENTarbHOM 1
CybKancynspHov TKaHW NeveHm (CoaepxaLLien peakTUBHbIe
KIETOUHbIE LIenoYKv 1 lyKTyIbl, a Takke MnochrnbpobnacTsi
1 numcoumTsl). Peako B nonepeyHoM 1 NpoaorsHOM
cpese AykTyn obHapyxwvBaloT ogHy Ki-67-no3utuBHYytO
ANUTENMAnbHYHO KNeTKy. M03TOMY peaKTUBHbIE KIETOUHbIE
TPyNMbI ¥ LIENOYKV HENb3S HA3BaTb KMETOYHbIMM nponmvde-
paramu. YTobbl KaKk-TO BbIATY M3 3TON HEOMPeaeneHHON
cuTyaLmu, NpeanoxeHo obtekaemoe onpeneneHue, 4to
«OYKTYMsipHas peakuus npeacTaenser cobon nponude-
paLyto XONaHrMoLMTOB Ha (hOHe SKCMaHCUM TPaH3UTOPHO
amMnIMMLMPOBAHHBIX NEYEHOYHBIX MPOTEHUTOPHBIX KIETOK
1 A epeHLMpoBKY BUNOTEHUMANBHBIX NEYEHOUHBIX
MPOrEHUTOPHBIX KNETOK B XomaHrmoumTbl» [13]. 310 00y-
CIOBEHO TEM, YTO 10 HACTOSILLIErO BPEMEHH HE BbISICHEHDI
WCTOYHUKY JYKTYTSIPHOW peakLmm, Kotopast, Mpeanonoxu-
TernbHO, MOXET BO3HMKaTb 13-3a npornmdepaummn paHee
CyLLECTBOBABLUMX XONMaHMMOAYKTYNSIPHBIX KMETOK, M3-3a
nponudepaLmny NEYEHOUHbIX MPOTEHNTOPHBIX KINETOK UIn
13-3a GUnMapHoi MeTannasum renatoumnToB [26].

CunTaetcs, 4TO NPOreHUTOPHBIE KIETKN NeYeHn
He reHepupylT renatounTbl, NOKa COXPAHAETCH UX
nponudepaTMBHas cnocobHocTb [27], He3aBUCUMO OT
Xapaktepa MoBPEeXAeHUs, pereHepaLms renatoLmToB
npoucxoauT nyTem camopennukauuu [28]. Mpeanonara-
eTcs, YTo nponvdpepaums n auddepeHumaums npore-
HUTOPHBIX KNETOK NEYeHu, No-B1uauMomy, obycrnoeneHa
aKTVBHOCTbHO OnpefeneHHbIX reHOoB, Takux kak reH LGRS
(6oratoro neviunMHoM peuenTtopa 5, ceasaHHoro ¢ G-6en-
KoMm) [29], a TaKKe yHUKarnbHbIM COYETAaHNEM MATOMEHHBIX
(hakTOpOB POCTa, TaKWX Kak renatouuTapHbiii dhaktop
pocta (HGF), anugepmanbHbin dhaktop pocta (EGF),
TpaHcopmupytoLLmii haktop pocTa a (TGF-a), dhakTopel
pocta cmbpobnactos 1 n 2 (FGF1 n FGF2) [25].

HenaBHO B MbILUMHOWM MOAENN XPOHUYECKOro Mo-
BPEXAEHUS MeYeHN NokasaHo, YTO HOBble renaToumTbl
NPOUCXOAAT M3 TaK Ha3biBaeMbIx rMOpPUaHBIX Nepunop-
TanbHbIX renaTounToB, KOTOPbIE 3KCMPECCUPYIOT TeHbl,
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Puc. 7. MHOXECTBO peakTUBHbIX AyKTYN B NOPTANbHOM TpaKkTe (CBepXy) Mexay a-SMA-N03UTUBHbI-
MU BOIOKHaM¥ NMpu LMppo3e neyveHn y 6omnbHOro ankoronbHbIM cteatorenatutoM. Mo a-Hu Alpha

Smooth Muscle Actin, clone 1A4. YB.: x600.
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Puc. 8. 3HaunTenbHas akcnpeccus Ki-67 anutennem peakTuHbIX AyKTYN (Cnpasa) 1 renatoLutamm
1ceBa0A0NbKM (B LIEHTPE) NPy TAXENOM MUKPOHOLYNAPHOM LIMPPO3e neyenm y 6onbHOro Heanko-

ronbHbIM cTeatorenatutoM. Mo a-Hu Ki-67 Antigen, clone SP6. Ys.: x400.

crneundguyHble Ans renatouuToB U XOMaHTMOLMTOB, 1
CnocobHbI K BbicTpolt nponudepaum [30]. Kpome aToro,
Y MO3OHUX MBILLMHBIX MII0A0B U POAMBLLMXCS LLEHKOB
onucaHbl CD45-TER119-CD31-EpCAM-ICAM-1+ pesu-
[EHTHbIE MPOreHNTOPHBIE KMETKM, OTIIMYHbIE OT 0BbIMHBIX
0BanbHbIX MPOFEHUTOPHBIX KNETOK MEYEHU, KOTOpble
AncbdepeHLMpyoTCS B 3penble renatoumTsl in vitro [31].
OnwncaHHble 3KCMepUMEHTanbHbIe MccrneaoBaHus no
pereHepaumy nNeYeHy NPOBOANIMCH TOMBKO Y MBILLEN 1
LLIEHKOB, V1 UX MOKa paHOo 3KCTPanonvpoBaTh Ha YernoBeka.
MpopomkatoTcst aKCneprMeHTarnbHble MCCrnefoBaHWs Mo
BO3MOXHOCTW TpaHcopMaLmm B renatouuTbl in vitro
HYMEBbIX KMETOK, NPOMCXOASALLMX U3 LMPKYIIMPYHOLLMX
B KPOBMW KOCTHOMO3rOBbIX FEMOMO3TUYECKUX CTBOIOBbIX
KIETOK 1 Me3eHXMMarbHbIX CTBOINOBbIX KMETOK, KOTOpbIE
MOryT NPOHWKAaTb B NEYEeHb reMaToreHHbIM nyTem [25].
Mbl ycTaHOBWMK, YTO NO MEpe HapacTaHWsi CTENEHU
TSDKECTU MUKPOHOAYMSIPHOTO LMPPO3a NEeYeHH, Koraa nio-
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L2k YMEHbLLAIOLLIMXCS MEYEHO4HbIX LOMEK U NCEBAOAONEK
CTaHOBWTCH PaBHOW WM MEHbLUEN MIIOLLaaN OKpyXato-
LLero Ux KorrareHMaupoBaHHoro ¢ubposa, MeeT Mecto
napannensHoe Bo3pactanue yucna Ki-67-no3nTunBHbIX
KIETOK B NOPTanbHO-J0MBbKOBbIX AYKTYNAX U KMETOYHbIX
Liernoykax, a Takke B renaroumtax Memnkux neveHOHHbIX
Zonek 1 ncespoponek (puc. 8). 1o CBMAETENBCTBYET, YTO
CTMMYIIOM aKTVBaLM1 pEMapaTUBHO AyKTYISPHO peaKLiym
SIBMNSIETCS HE TOMbKO ANMTENbHbIA anomnTo3 v NoAaBNeHVe
MMWTOTUYECKON aKTUBHOCTY AOSbKOBbIX renaTtoumuToB [6], HO
1 Apyrie, Noka He BbISICHEHHbIE MPUYMHBI.

LyKkTynsipHas peakumsi yMepeHHoW unm cnabon
CTENeHN BbIPAXEHHOCTW NpU UMPPO3e neveHn y 6onb-
HbIX XPOHUYECKUM renaTuToM NposIBISETCS HaNMYem B
(prBpPO3HO M3MEHEHHBIX NOPTaribHbIX TPAKTax W centax,
B [Oribkax ¥ NCEeBAOAONbKaX HEBOMbLIOrO UMK OYeHb
Marnoro Yvcna pa3po3HeHHbIX (PparMeHTOB PEaKTUBHBIX
KNeTo4HbIX Lienovek v aykTyn. Peako obHapyxuBatoT
kneTkn ¢ UIMX xapakTepucTnkamm nporeHNTOpHbIX Kre-
TOK. B peakTuBHbIX KNETOYHbIX Lenoykax W AyKTynax
knetku 6unuapHomn (CK7+, CK19+) aucbchepeHumnpoBkm
YyepeayrTcs C MPOMEXYTO4HBIMM renaToLmMTonofoOHbIMM
CKT7+ kneTkamu v ¢ kneTkamm renatouutapHoi (Hepar+)
anddepeHumposkn. Ha nepudepun fonek neveuun
nepvcrHyconaanbHo-nepuLennonspHsiM ¢hrubposom
0bHapyXuBatoT o4arv rmnepnnasuy renatoumTos 6e3 ne-
puLenmonspHoro ¢ubpoaa, He MMetoLLVe YNOpSA0YEHHO
OPWEHTVPOBAHHBLIX CUHYCOMAO0B, NEYEHOYHOKIETOYHbIX
6anok v LeHTponobynspHbIx BeH. JyKTyrnspHyto peakumio
NeYeHN yMepeHHoM Unu cnaboii cTeneHn BblpakeHHOCTU
Habnoganu nNpu AnUTENbHOM, TSXKENOM BunmocTase u
npu dhokanbHOW HOAYNAPHOW runepnnasuv nevexu. Mpu
¢hokanbHON HoZyNAPHOW rvnepnnasum, psaom ¢ prbpos-
HbIMVW cenTamu, 0BHapy»KeHbl HEYETKO O4EPHEHHBIE 30HbI
runepnnasvy renatoumToB C NoXo chOPMUPOBaHHLIMU
CHHyCOMAAMM 1 NEYEHOYHOKMETO4HbIMK Gankamu.

AHanus M n X nccnenoBaHuii GronTaToB neveHn
308 BoMbHbIX LMPPO30M NEYeHw, KOTOPbIN Pa3BUICs Ha
(hOHE XPOHUYECKOTO anKOrofbHOTO, HEamnKoroNbHOro 1
BMPYCHOrO renatuTa, nokasasn, 4to B renatobuonTarax
OYKTYNSPHYH peaKLmio B aKTMBHOM hase 0BHapyXuBatoT
OTHOCUTENbHO PEdKO: OHa AMarHoCTUpOBaHa BCEro y
36 60mbHbIX (T. €. Y 12 % 6OMbHBLIX LMPPO30M NEYEHN,
BO3HUKLUMM Ha (DOHEe XpOHMYecKoro renatuta). Yaile
BCero B renarobuonTarax 60mMbHbIX LIMPPO30M MeYeHH,
KOTOPbIN Pa3BUICS Ha POHE XPOHNYECKOTO asiKOrorbLHOrO,
HEearKoronsLHOro 1 BUPYCHOrO renaruta, Npu natomop-
¢honormyeckom nccrnefoBaHUM AMarHoCTUPYIOT nocnes-
CTBUSI AYKTYNSPHOW peakuuu B BUAE Tak Ha3blBaeMOM
«TUNepnnasMm Menkux XonaHrmon» B yTOMLWEHHbIX 13-3a
¢rbpo3sa nopTanbHbIX TpakTax 1 centax.

MpoeeneHHble M1 n UMX nccnegoBaHus nokasanm,
41O (ha3dy OTAaneHHbIX NOCNEeACTBUN QYKTYNSAPHOW pe-
aKuWy Npy LMppo3e neyeHn y BorbHbIX XPOHUYECKUM
HEeanKoromnbHbIM, arnkororibHbIM 1 BUPYCHbLIM renatuTom
oTpaxaeT Hanuuune B prbpo3HO N3MEHEHHBIX MOpTanb-
HbIX TPaKTax U CyOKkancynsipHOi 30HE NEYEHM, a TaKkkKe
B YTOMLUEHHBIX NOPTanbHO-A0MbKOBBLIX CEMTax pasHoro
KONM4ecTBa AyKTYM C y3KUM MPOCBETOM, HE COLiepXaLLnm
xenuu. JyKTynbl BbICTAAHbI OAHUM PSAOM Ky6OoBUOHOMO
CK7-nosutmBHoro anutenus. Ha nepudepun gonek un
NCEBAOLOMNEK MEYEHN, HE COAEPXKaLLMX PeaKTUBHbIX
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KIETOYHbIX LIENOYEK UK AyKTYM, MOTyT 0BHapyxmBaTbCst
HEYETKO OYEPYEHHBIE O4aru rMnepniasuy renaToLmToB
6e3 ynopsifo4eHHO OPUEHTUPOBAHHBLIX CUHYCOMAOB M
NeYeHOYHO-KNMETOYHbIX HGanok. Yucno copmmposaH-
HbIX OYKTYN B (pMOPO3HO M3MEHEHHBIX MOPTanbHbIX
TpakTax NnevyeHn BapbupyeT OT HeBOMbLIOrO A0 OYEHb
3HAYNTENBHOIO (MHOTrAA HECKOMbKO AECATKOB OYKTYn
pacnonaratotcst B 60nbLUION NO NoLaan 30He nopTarb-
Ho-nepunopTanbHoro gubposa).

Takum obpas3om, uccnefoBaHUs nokasanu, 4to
nosiBNEHNE B NpOeKuun kaHanos [epuHra neyenun pe-
aKTUBHbBIX KMETOYHbIX LienoYeK U AYKTYN U3 KNEeToK C
VIMMYHOTMCTOXMMWUYECKUM XapaKTepUCTUKaMn NporeHu-
TOPHBIX KIETOK, a Takke 13 KneTok budasHon bunvap-
Ho-renatouuTapHoi AnddepeHLMpoBKY, (hOpMUPOBaHME
HOBbIX NCEBAOAOMNEK U GUNMapHbIX AYKTYN B NOPTanbHbIX
TpakTax neyYeHn — oparMeHTbl e4YHOTO, AMHAMWYHO pas-
BMBAIOLLIErOCS penapaTuMBHOTO npovecca. PenapaTtusHbIn
MPOLLECC, HAYVMHAIOLLMIACS C aKTVBALMW HULLIM CTBOSOBbIX/
MPOreHNTOPHBIX KNETOK NEYEHN, MPOLAOMKAETCS CIIOKHOM
renatouuTapHoi 1 unuapHon andhepeHUMPOBKOA 1X
HOBbIX KMETOYHbIX MOKOMEHWN, MPOMCXOASLLEN B Tec-
HOM B3aUMOAENCTBUAN C KOMMOHEHTaMV BHEKIETOYHOTO
matpukca. PenapaTuBHbIA KOMNNEKC, aKTUBUPYHOLLWIACS
NPy LMppO3e NneyeHn Ha hoHEe TSKENO HapyLLEHHOTOo
nopTanbHO-A0MLKOBOTO MEXKMETOYHOTO MaTpuKca U
nporpeccupyollero geduunuTa renatoumnTos, He obe-
CreymBaeT BOCCO3AaHNe MOMHOLEHHBIX [OMbKOBBIX W
nopTanbHO-OUNMapHbIX CTPYKTYP, aCCOLMMPOBaHHBIX CO
Ccrewuuan1aMpoBaHHON apXUTEKTOHUKON reMOMMUKPOLMpP-
KynsiLym neveHn. PenapaTuBHbIA MPOLECC NpU LMpPo3e
neyeHm y 60MbHbIX XPOHUYECKMM renaTuTom AUCKoopau-
HUPOBaH B CTOPOHY CO3AaHUs HOBbIX, (PYHKLIMOHAMNBHO
MarnoLeHHbIX renaToLenionsapHbIX NCeBaoaonek u
HaKOMNEHUs He CoAepXaLLMX Ken4yu AykTyn B honbpo3Ho
M3MEHEHHBIX NOpTarnbHbIX TPakTax 1 MOPO3HbIX CenTax
€ 130bITKOM AenoHMpoBaHHoro kornarera I, ln 1V tnna.

BbiBoAbI

1. OykTynsipHasi peakuusi npy LMppo3e NeYeHn y
60rMbHbIX XPOHUYECKM HEANKOTOMbHBIM, aNKOTOMbHBLIM 1
BMPYCHbIM renaTuToM npegcrasnset cobomn npoLece akTu-
BaLW 1 3BOMIOLIMM CIIOXHOTO PEnapaTMBHOTO KOMMEKca
MeYeHn, HanpaBIEHHOTO Ha BOCMOMNHeHVe Aeduunta
renaToumToB 1 BunuapHbIx CTPyKTyp. Mpu Mukpockonumn
B GronTatax neveHu anddepeHumMpyeTcs akTuBHas asa
1 (hasa oTAaneHHbIX MOCNEeACTBUA AYKTYNAPHON peakLmm.

2. AkTuBHas hasa AyKTYNSPHONM peakLmmn Xxapaktepu-
3yeTcs NOSIBNEHNEM Ha nepudepui NEYEHOUHbIX JOMNeEK,
B MPOEKLMM KaHanoB [epuHra, peakTVBHbIX KIETOYHbIX
LIeNoYeK 1 yKTYr, COCTOSILUMX U3 KIETOK C MMMYyHodDe-
HOTWMOM MPOrEHUTOPHBIX KeTok neyeHn (c-kit CD117+,
CD34+, CD56+, CD44 Std./HCAM+, a-FTP+, CK7-,
CK19-, Hepar-), a Takke 13 KNeTok, HaXogsaLmxcs Ha
pasHbIX CTaausix renato-GunuapHoi aAnddepeHLmpoBku:
MPOMEXYTOYHBIX renatobunmapHbix CK7+ KneTok, KneTok
oununapHon (CK7+, CK19+) u renatountapHoi (Hepar+,
0-FTP+) puddepeHumposky. Mpy umppo3e neveHn y
60rbHbIX XPOHUYECKWUM renatnuToM peakTVBHbIE AyKTYMbI,
KIETOYHbIE LIEMOYKM 1 CKOMIIEHWS KIETOK Takke 0BHapyxu-
BatoTCA B (oMOPO3HO M3MEHEHHBIX NOPTaNbHBIX TPAKTax 1
cybKancynsipHo TkaHw, B (oOPO3HbIX cenTax.
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3. B peakTVBHbIX KIETOYHbIX Lierovkax v JyKTynax
MPOMEXYTOYHBIX W LIEHTPanbHbIX 30H NEYEHOYHBIX AONEK
LOMVHUPYIOT KneTku BudasHon (bunuapHoi (CK7+,
CK19+), renatoumtapHon (Hepar+)) auddepeHumposkm
1 MPOMEXYTOYHbIE renatobunuapHsle CK7+ kneTku; B
¢hrbpo3HOI NopTansHo-cenTarnbHOA U cybKancynsipHom
TKaHu cpegm konnareHoBbIx BornokoH |, lll, IV tuna un ot-
pocTkoB a-SMA+ MrodnbpobnacToBs, HapsiZly C peakTvB-
HbIMW QyKTynamy 1 Lienodkam, HabnioaatoT KNeTouHble
uenoykn n ayktynbl n3 CK7+, CK19+ knetok, a Takke
Masio4UCIIEHHbIE LIENoYKkM ¢ Hannuvem Hepar+, o-FTP+
n a-FTP-kneTok.

4. TenatoumtapHon andepeHLMpOBKE NPOreHnTop-
HbIX KIETOK CMOCOOCTBYET Hanuume NamMmuHuHa B HULLIAX
MPOreHNTOPHBIX KIETOK U JKCTpeccus NamuHuHa nepu-
CYHYCOMAAMNbHbLIMM 3BE344aTLIMM KIIETKaMU B 10MbKaX 1
nceBaoaonbKax neveHun. B akTvBHOM thase JyKTynspHoOn
peakLmn NOsIBMSAOTCA HOBbIE NEYEHOYHbIE NCEBLOAOMLKY,
cofepxalLye Ha nepudepum ManoYmncneHHble MPOMEXY-
TouHble CK-7+ renatounTsl, 6e3 Hanuums LeHTponoGynsp-
HbIX BEH U YNOPSiA0YEHHBIX CYHYCOMOB.

5. B aktvBHON ha3e AYKTYNAPHOW peakuuy neveHun
B KIETKax peakTVBHbIX JYKTYN U KNETOYHbIX LienoyeK He
onpeaensitoT urypbl MUTO3a UM NOBBILLEHHBIN YPOBEHD
3Kcnpeccuy Mapkepa KnetouHow nponudepaummn Ki-67.
[Mpu TSHKENOM MUKPOHOZYNAPHOM LPPO3e NEYEH, Koraa
nroLazab NeYeHo4HbIX JOMeK U NCeBAOAONEK CTaHOBUTCS
PaBHOV MM MEHbLLEN MITOLL@au OKPY>KatoLLEro 1x ombpo-
33, IMeeT MEeCTO napannensHoe Bo3pacTtaHue uucna Ki-
67+ KNeToK B NopTaribHO-A0MbKOBBIX AyKTYrax 1 LienoYkax,
aTakke yucna Ki-67+ renatoLmToB B NEYEHOUHbIX A0MbKaX
1 NCeBAO0AOIbKAX.

6. Mpn UMppO3e MeYeHn oTAaneHHbIe NOCNeacTBuUS
LYKTYNAPHON peakumn OTpaaeT Hanuume cpeay Kom-
nareHoBbIX BOMOKOH (P1BPO3HO M3MEHEHHON nopTarb-
HO-CenTanbHOW W CybKanCynspHON TKaHW MHOXeCTBa
HE CofepXallmX Xenun AyKTyn, chopMUPOBaHHBIX U3
CK7-no3uTnBHOrO anuTenus, a Taioke Hann4me B Jornbkax
NeYeHw, He CoOePXKaLLMX PeaKTUBHbIX KITETOYHBIX Lienoyek
W OyKTYn, NCeBOOAONEK U HEYETKO OYEepYEHHbIX 04aroB
runepnnasuy renatounToB 6es3 ynopsiaoYeHHO OpUEHTU-
POBaHHbIX CYHYCOWIOB.

MepcnekTuBbI panbHenwWMX UccnegoBaHun. Pe-
arnbHble NEPCMeKTUBbI PeLLEHNS NPoBreMbl NOMHOLEHHOM
pereHepaLv neveHi y 6onbHbLIX XPOHUYECKVM Hearkororb-
HbIM, @rKOTOMbHbIM W BUPYCHBIM renatuToM NEXar B oucke
nyTei paHHETO NOAABNEHNS NEPULIENTTHONSAPHO-NEPUCUHY-
CoMaarbHOro W nopTarbHo-cenTansHoro mbposa, BeayLue-
1o K Lmppo3y neyeHun. CoxpaHHbIi creLyanaupoBaHHbIn
BOMOKHUCTO-MOIIEKYNSIPHBIA MATPUKC SIBMSIETCS MMaBHON
MPEANOCHINKON HOPManbHOW peanu3aLyy penapaTuBHbIX
BO3MOXHOCTEN NEYEHM 1 CBOEBPEMEHHOO BOCCTAHOBIMEHNS
YTPaueHHbIX renaTtoLyTapHO-MnmapHbIX CTRYKTYP.

KOHOAMKT MHTEpEeCOB: OTCYTCTBYET.
Conflicts of Interest: authors have no conflict of interest to declare.

CBepeHuA 06 aBTOpax:

TymaHckui B. A., A-p MeA. Hayk, Npodeccop kad. NaToAorMyecKo
aHaTOMUK U CYAEBHOM MEAMLIMHBI, 3anOPOXCKMIA
rOCYAAPCTBEHHbIM MEAULMHCKUI YHUBEPCUTET, AMPEKTOP
VIHCTUTYTa KAMHUYECKOM NaToAOrMK YEAOBEKA, 3aCAYKEHHbIN
AEATENb HAyKW U TEXHUKM YKpaWHBbI.

Pathologia. Volume 15. No. 1, January — April 2018

Original research

®eHb C. B., aCCUCTEHT Kad. NATOAOrMUECKON aHAaTOMMM 1 CyAeBHOM
MeAULMHBI, 3an0POXCKUIA FOCYAAPCTBEHHBIA MEAULIMHCKUIA
YHUBEPCUTET, YKpaunHa.

BiaomocTi npo aBTopiB:

TymaHcbkuit B. 0., A-p MeA. Hayk, Npodecop kad. NatoAorivHol
aHaToMii Ta CyAOBOI MEAULIMHM, 3aN0PI3bKUIA AepXaBHUN
MEAWMYHUI YHIBEPCHUTET, AMPEKTOP IHCTUTYTY KAIHIYHOI naToAorii
NOAVHM, 3aCAYXEHWI AiY HAYKW | TEXHIKW YKpaiHK.

®eHb C. B., acvcTeHT kad. NaToAoriyHOi aHaToMii | CyAOBOI
MEAWLMHM, 3anopi3bknit AePXaBHUI MEAUYHWI yHIBEpCHTET,
YkpaiHa.

Information about authors:

Tumanskiy V. A., MD, PhD, DSc, Professor of the Department

of Pathologic Anatomy and Forensic Medicine, Zaporizhzhia State
Medical University, Director of Human Clinical Pathology Institute,
Honorary Scientist and Engineering Worker of Ukraine.

Fen’ S. V., Assistant of the Department of Pathological Anatomy
and Forensic Medicine, Zaporizhzhia State Medical University,
Ukraine.

Haaifwaa ao peaakuii / Received: 01.03.2018
Nicas poonpavosaHHs / Revised: 05.03.2018
MpuiHaATo A0 Apyky / Accepted: 07.03.2018

CnUCOK AUTEpaTypbl

[1] The Multitasking Behavior of Cholangiocytes in the Reaction to Liver
Damage / M. Cadamuro, M. Strazzabosco, L. Fabris // J. Liver Clin
Res. - 2015. - Vol. 2(3). - P. 1017(1-6).

[2] Strazzabosco M. Neural Cell Adhesion Molecule and Polysialic Acid in
Ductular Reaction: The Puzzle Is Far From Completed, But the Picture
Is Becoming More Clear / M. Strazzabosco, L. Fabris // Hepatology. —
2014. - Vol. 60(5). — P. 1469-1472.

[3] Strazzabosco M. Development of the Bile Ducts: Essentials for the
Clinical Hepatologist / M. Strazzabosco, L. Fabris // J. Hepatol. - 2012.
- Vol. 56(5). — P. 1159-1170.

[4] Nomenclature of the finer branches of the biliary tree: canals, ductules,
and ductular reactions in human livers / TA. Roskams, N.D. Theise,
C. Balabaud, et al. / Hepatology. — 2004. — Vol. 39. — P. 1739-
1745.

[5] Multipotent stem/progenitor cells in human biliary tree give rise to
hepatocytes, cholangiocytes, and pancreatic islets / V. Cardinale,
Y. Wang, G. Carpino, et al. / Hepatology. — 2011. — Vol. 54(6). —
P. 2159-2172.

[6] Hepatic progenitor cells activation, fibrosis and adipokines production in
pediatric nonalcoholic fatty liver disease / V. Nobili, G. Carpino, A. Alisi,
et al. // Hepatology. — 2012. — Vol. 56. — P. 2142-2153.

[7]1 TaBpuniok O.M. OcobnuBoCTi AYKTYNsSIPHOI peakwii npu ankoronb-
HOMy, HeamnkoronbHOMy cTeaTorenatuTi Ta BipycHomy renatuti C 3a
pesynbTatamu iMyHoricToxiMiyHoro gocnigkerHs / O.M. Taspurniok //
Matonorisi. — 2014. — Ne1. - C. 41-44.

[8] Centrilobular ductular reaction correlates with fibrosis stage and fibrosis
progression in non-alcoholic steatohepatitis / L. Zhao, M. Westerhoff,
R.K. Pai, et al. // Modern Pathology advance online publication. —2017.
- Vol. 31(1). - P. 150-159.

[9] Kaur S. Hepatic Progenitor Cells in Action. Liver Regeneration or
Fibrosis? / S. Kaur, H. Siddiqui, M.H. Bhat // Am. J. Pathol. — 2015. —
Vol. 185. — P. 2342-2350.

[10] Emerging concepts in biliary repair and fibrosis / L. Fabris, C. Spirli,
M. Cadamuro, et al. // Am. J. Physiol. Gastrointest Liver Physiol. —
2017. - Vol. 313(2). - P. 102-116.

[11] Nakanuma Y. Diseases of the bile ducts / Y. Nakanuma, Y. Zen,
B.C. Portmann // Burt A.D. MacSween’s Pathology of the Liver /
A.D.Burt, B.C. Portmann, L.D. Ferrell. - 6th edn. — Edinburgh: Churchill
Livingstone/Elsevier, 2012. - Ch. 10. - P. 491-562.

[12] Role of Hepatic Progenitor Cells in Nonalcoholic Fatty Liver Disease
Development: Cellular Cross-Talks and Molecular Networks /
G. Carpino, A. Renzi, P. Onori, et al. // Int. J. Mol. Sci. — 2013. - Vol. 14.
- P.20112-20130.

[13] CCN1 induces hepatic ductular reaction through integrin alphavbeta(5)-
mediated activation of NF-kappap / K.H. Kim, C.C. Chen, G. Alpini, et
al. // J. Clin. Invest. - 2015. — Vol. 125. - P. 1886—1900.

[14] Morell C.M. Liver repair mechanisms in non alcoholic steatohepatitis
(NASH): defining the role of hepatic progenitor cells, ductular reaction and
Notch signaling / C.M. Morell // PhD program in translation and molecular
medicine. XXVII cycle academic year 2014. - P. 1-169.

[15] Links Between Hepatic Fibrosis, Ductular Reaction, and Progenitor
Cell Expansion / M.J. Williams, A.D. Clouston, S.J. Forbes, etal. //
Gastroenterology. — 2014. - Vol. 146. — P. 349-356.

ISSN 2306-8027  http://pat.zsmu.edu.ua

27



OpwuriHaAbHI AOCAIAXKEHHS

[16]

(7]

(18]

[19]

[20]

(21

[22]

23]

(24]

(29]

[26]

[27]

(28]

[29]

[30]

(31]

Strazzabosco M. The balance between Notch/Wnt signaling regulates
progenitor cells commitment during liver repair: mystery solved?
/ M. Strazzabosco, L. Fabris / J. Hepatol. — 2013. - Vol. 58(1). —
P. 181-183.

BurtA.D. MacSween'’s Pathology of the Liver/A.D. Burt, B.C. Portmann,
L.D. Ferrell. — 6th edn. — Edinburgh: Churchill Livingstone/Elsevier,
2012.-1032 p.

Mak K.M. Basement Membrane Type IV Collagen and Laminin:
An Overview of Their Biology and Value as Fibrosis Biomarkers of
Liver Disease / K.M. Mak, R. Mei // Anat Rec (Hoboken). — 2017. —
Vol. 300(8). - P. 1371-1390.

Mak K.M. Immunohistochemical Characterization of Hepatic Progenitor
Cell Niche in Liver Fibrosis of Elderly Cadavers / K.M. Mak, S. Chiu //
FASEB. - 2017. - Vol. 31(supp 1).

Recombinant Laminins Drive the Differentiation and Self-Organization
of hESC-Derived Hepatocytes / K. Cameron, R. Tan, W. Schmidt-Heck,
et al. // Stem Cell Reports. — 2015. — Vol. 5(6). — P. 1250-1262.
Defined and Scalable Generation of Hepatocyte-like Cells from Human
Pluripotent Stem Cells / Y. Wang, S. Alhaque, K. Cameron, et al. // J.
Vis. Exp. - 2017. - Vol. 121. - P. 553-555.

Laminin-511 and laminin-521-based matrices for efficient hepatic
specification of human pluripotent stem cells / L.K. Kanninen,
R. Harjumaki, P. Peltoniemi, et al. // Biomaterials. — 2016. — Vol. 103.
- P. 86-100.

Increased Autophagy Markers Are Associated with Ductular Reaction
during the Development of Cirrhosis / .M. Hung, R.H. Yuan, W.P. Huang,
etal. //Am. J. Pathology. — 2015. — Vol. 185(9). — P. 2454-2467.
Alwahsh S.M. Liver cell therapy: is this the end of the beginning? /
S.M. Alwahsh, H. Rashidi, D.C. Hay // Cell. Mol. Life Sci. - 2018. -
Vol. 75(8). - P. 1307-1324.

Kholodenko I.V. Cellular Mechanisms of Liver Regeneration and Cell-
Based Therapies of Liver Diseases / I.V. Kholodenko, K.N. Yarygin //
Biomed Res Int. - 2017. — Vol. 2017. - 17 p.

Gouw A.H. Ductular reactions in human liver: diversity at the interface
/ A.-H. Gouw, A.D. Clouston, N.D. Theise // Hepatology. — 2011. —
Vol. 54(5). - P. 1853-1863.

Evidence against a stem cell origin of new hepatocytes in a common
mouse model of chronic liver injury / J.R. Schaub, Y. Malato,
C. Gormond, et al. // Cell reports. — 2014. — Vol. 8(4). — P. 933-939.
Adult hepatocytes are generated by self-duplication rather than stem
cell differentiation / K. Yanger, D. Knigin, Y. Zong, et al. // Cell stem
cell. - 2014. - Vol. 15(3). — P. 340-349.

Long-term culture of genome-stable bipotent stem cells from adult
human liver / M. Huch, H. Gehart, R. van Boxtel, et al. // Cell. — 2015.
- Vol. 160(1-2). - P. 299-312.

Hybrid periportal hepatocytes regenerate the injured liver without giving
rise to cancer / J. Font-Burgada, S. Shalapour, S. Ramaswamy, et al.
/I Cell. = 2015. - Vol. 162(4). - P. 766-779.

Liver progenitors isolated from adult healthy mouse liver efficiently
differentiate to functional hepatocytes in vitro and repopulate liver
tissue / N. Tanimizu, N. Ichinohe, M. Ishii, et al. // Stem Cells. — 2016.
- Vol. 34(12). - P. 2889-2901.

References

[

[2

(3]

[4

5]

(6]

Y

(8]

28 ISSN 2306-8027

Cadamuro, M., Strazzabosco, M., & Fabris, L. (2015) The Multitasking
Behavior of Cholangiocytes in the Reaction to Liver Damage. J. Liver
Clin Res., 2(3), 1017(1-6).

Strazzabosco M., & Fabris L. (2014) Neural Cell Adhesion Molecule and
Polysialic Acid in Ductular Reaction: The Puzzle Is Far From Completed,
But the Picture Is Becoming More Clear. Hepatology, 60(5), 1469-1472.
doi: 10.1002/hep.27291.

Strazzabosco M., & Fabris L. (2012) Development of the Bile Ducts:
Essentials for the Clinical Hepatologist. J. Hepatol., 56(5), 1159-1170.
doi: 10.1016/j.jhep.2011.09.022.

Roskams, T. A., Theise, N. D., Balabaud, C., Bhagat, G., Bhathal, P.
S., Bioulac-Sage, P, et al. (2004) Nomenclature of the finer branches
of the biliary tree: canals, ductules, and ductular reactions in human
livers. Hepatology, 39, 1739-1745. doi: 10.1002/hep.20130.
Cardinale V., Wang Y., Carpino G., Cui C. B., Gatto, M., Rossi, M., et
al. (2011) Multipotent stem/progenitor cells in human biliary tree give
rise to hepatocytes, cholangiocytes, and pancreatic islets. Hepatology,
54(6), 2159-2172. doi: 10.1002/hep.24590.

Nobili, V., Carpino, G., Alisi, A., Franchitto, A., Alpini, G., de Vito, R., et
al. (2012) Hepatic progenitor cells activation, fibrosis and adipokines
production in pediatric nonalcoholic fatty liver disease. Hepatology, 56,
2142-2153. doi: 10.1002/hep.25742.

Gavrilyuk, O. M. (2014) Osoblyvosti duktuliarnoi reaktsii pry alko-
holnomu, nealkoholnomu steatohepatyti ta virusnomu hepatyti S za
rezultatamy imunohistokhimichnoho doslidzhennia [Ductular reaction
in alcoholic steatohepatitis, nonalcoholic steatohepatitis and hepatitis
C virus infection (immunohistochemical study)]. Pathologia, 1, 41-44.
[in Ukrainian] doi: https://doi.org/10.14739/2310-1237.2014.1.25694.
Zhao, L., Westerhoff, M., Pai, R. K., Choi, W-T., Gao, Z-H., & Hart, J.
(2017) Centrilobular ductular reaction correlates with fibrosis stage and
fibrosis progression in non-alcoholic steatohepatitis. Modern Pathology,
31(1), 150-159. doi:10.1038/modpathol.2017.115.

http://pat.zsmu.edu.ua

[

[10]

(1

[12]

[13]

(14]

[15]

[16]

(171

(18]

[19]

(20]

(1]

[22]

(23]

(24]

29]

(26]

(27]

28]

(29]

(30]

(31]

Kaur, S., Siddiqui, H., & Bhat, M. H. (2015) Hepatic Progenitor Cells in
Action. Liver Regeneration or Fibrosis? Am. J. Pathol, 185, 2342-2350.
doi: 10.1016/j.ajpath.2015.06.004.

Fabris, L., Spirli, C., Cadamuro, M., Fiorotto, R., & Strazzabosco,
M. (2017) Emerging concepts in biliary repair and fibrosis. Am. J.
Physiol. Gastrointest Liver Physiol, 313(2), 102-116. doi: 10.1152/
ajpgi.00452.2016.

Nakanuma, Y., Zen, Y., & Portmann, B. C. (2012) Diseases of the
bile ducts. Burt, A. D., Portmann, B. C., & Ferrell, L. D. MacSween’s
Pathology of the Liver. (Ch. 10), (P. 491-562). Edinburgh: Churchill
livingstone Elsevier.

Carpino, G., Renzi, A., Onori, P., & Gaudio, E. (2013) Role of Hepatic
Progenitor Cells in Nonalcoholic Fatty Liver Disease Development:
Cellular Cross-Talks and Molecular Networks. Int. J. Mol. Sci., 14,
20112-20130. doi: 10.3390/jms141020112.

Kim, K. H., Chen, C. C., Alpini, G., & Lau, L. F. (2015) CCN1 induces
hepatic ductular reaction through integrin alphavbeta(5)-mediated
activation of NF-kappap. J. Clin. Invest., 125, 1886-1900. doi: 10.1172/
JCI79327.

Morell, C. M. (2014) Liver repair mechanisms in non alcoholic steato-
hepatitis (NASH): defining the role of hepatic progenitor cells, ductular
reaction and Notch signaling. DIMET. PhD program in translation and
molecular medicine. XXVII cycle academic year, 1-169.

Williams, M. J., Clouston, A. D., & Forbes, S. J. (2014) Links Between
Hepatic Fibrosis, Ductular Reaction, and Progenitor Cell Expansion.
Gastroenterology, 146, 349-356. doi: 10.1053/j.gastr0.2013.11.034.
Strazzabosco, M., & Fabris, L. (2013) The balance between Notch/
Wnt signaling regulates progenitor cells commitment during liver
repair: mystery solved? J. Hepatol, 58(1), 181-183. doi: 10.1016/}.
jhep.2012.08.006.

Burt, A. D., Portmann, B. C., & Ferrell, L. D. (2012) MacSween’s Patho-
logy of the Liver. Edinburgh: Churchill Livingstone/Elsevier.

Mak, K. M., & Mei, R. (2017) Basement Membrane Type IV Collagen
and Laminin: An Overview of Their Biology and Value as Fibrosis Bio-
markers of Liver Disease. Anat Rec (Hoboken), 300(8), 1371-1390.
doi: 10.1002/ar.23567.

Mak, K. M., & Chiu, S. (2017) Immunohistochemical Characterization
of Hepatic Progenitor Cell Niche in Liver Fibrosis of Elderly Cadavers.
FASEB, 31(1).

Cameron, K., Tan, R., Schmidt-Heck, W., Campos, G., Lyall, M. J, Wang,
Y., et al (2015) Recombinant Laminins Drive the Differentiation and
Self-Organization of hESC-Derived Hepatocytes. Stem Cell Reports,
5(6), 1250-1262. doi: 10.1016/j.stemcr.2015.10.016.

Wang, Y., Alhaque, S., Cameron, K., Meseguer-Ripolles, J., Lucen-
do-Villarin, B., Rashidi, H., & Hay, D. C. (2017) Defined and Scalable
Generation of Hepatocyte-like Cells from Human Pluripotent Stem
Cells. J. Vis. Exp, 121, 553-555. doi: 10.3791/55355.

Kanninen, L. K., Harjumaki, R., Peltoniemi, P., Bogacheva, M. S.,
Salmi, T., Porola, P., et al. (2016) Laminin-511 and laminin-521-based
matrices for efficient hepatic specification of human pluripotent stem
cells. Biomaterials, 103. 86—100. doi.org/10.1016/j.biomaterials.
2016.06.054.

Hung, T. M., Yuan, R. H., Huang, W. P, Chen, Y. H,, Lin, Y. C., Lin,
C. W, et al. (2015) Increased Autophagy Markers Are Associated
with Ductular Reaction during the Development of Cirrhosis. Am. J.
Pathology, 185(9), 2454-2467. doi: 10.1016/j.ajpath.2015.05.010.
Alwahsh, S. M., Rashidi, H., & Hay, D. C. (2018) Liver cell therapy: is
this the end of the beginning? Cell Mol Life Sci, 75(8), 1307-1324. doi:
10.1007/s00018-017-2713-8.

Kholodenko, I. V., & Yarygin, K. N. (2017) Cellular Mechanisms of Liver
Regeneration and Cell-Based Therapies of Liver Diseases. Biomed
Res Int, 2017, 17. doi: 10.1155/2017/8910821.

Gouw, A. S. H., Clouston, A. D., & Theise, N. D. (2011) Ductular
reactions in human liver: diversity at the interface. Hepatology, 54(5),
1853-1863. doi: 10.1002/hep.24613.

Schaub, J. R., Malato, Y., Gormond, C., & Willenbring, H. (2014) Evi-
dence against a stem cell origin of new hepatocytes in a common mouse
model of chronic liver injury. Cell reports, 8(4), 933-939. doi: 10.1016/j.
celrep.2014.07.003.

Yanger, K., Knigin, D., Zong, Y., Maggs, L., Gu, G., Akiyama, H., et al.
(2014) Adult hepatocytes are generated by self-duplication rather than
stem cell differentiation. Cell stem cell, 15(3), 340-349. doi: 10.1016/.
stem.2014.06.003.

Huch, M., Gehart, H., van Boxtel, R., Hamer, K., Blokzijl, F., Verstegen,
M. M., etal. (2015) Long-term culture of genome-stable bipotent stem
cells from adult human liver. Cell, 160(1-2), 299-312. doi: 10.1016/.
cell.2014.11.050.

Font-Burgada, J., Shalapour, S., Ramaswamy, S., Hsueh, B., Rossell,
D.,Umemura, A., etal. (2015) Hybrid periportal hepatocytes regenerate
the injured liver without giving rise to cancer. Cell, 162(4), 766-779.
doi: 10.1016/j.cell.2015.07.026.

Tanimizu, N., Ichinohe, N., Ishii, M., Kino, J., Mizuguchi, T., Hirata,
K., & Mitaka, T. (2016) Liver progenitors isolated from adult healthy
mouse liver efficiently differentiate to functional hepatocytes in vitro
and repopulate liver tissue. Stem Cells, 34(12), 2889-2901. doi:
10.1002/stem.2457.

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



YAK: 618.3-008.6:618.2-06

Original research

Moaimopdi3m reHiB cucTemun remocTasy, eHAOTEAIaAbHOI AUCOYHKLII

Ta peryasii aprepiaAbHOro TUCKY Yy BariTHUX i3 npeekAaMncieto

Ta 3aTPUMKOIO PO3BUTKY NAOAA

T. O. AockyToBa

A3 «AHinponeTpoBCbka MeanyHa akaaeMis MO3 Ykpainu», M. AHinpo

MeTa po60TK — BUB4YMTI po3nogin i BNIvB noniMopdiamiB reHiB akTopiB 3ropTaHHs KpOBi, eHAoTeniansHoOi ANCHYHKLT,
perynsTopa apTepianbHOro TUCKY Ha BUHUKHEHHS 3aTpuMKu po3BuTky nnoaa (3PI1) y xiHok i3 npeeknamncieto (ME).

Matepianu Ta metoau. BukoHanu npocnekTnBHe KOropTHe AochimkeHHs 36 xiHok i3 ME ta 3Pl Ta 97 i3 MNE 6e3 3PI1.
BusHaunnu nonimopdpiamm B reHax 1691 G—A caktopa V Leiden (FVL), 20210 G—A npotpombiHy, 675 5G/4G iHribiTopa
akTuBaropa nnaamiHoreHy 1 tuny (PAI-1), 455 G—A dibpuHoreny 3, 192 Q—R napaokcoHasu 1 (PON-1), 677 C—T meTu-
nentetparigpodonarpenykrasm (MTHFR), 235 M—T aHrioteHsuHoreny Il (AGT II).

PesynraTu. BctaHoBUW, LU0 paHHili novaTok npeeknamncii (4o 34 TvxHs), TpUBanicTb rinepTensii noHa 4 TvxHi 30inbLuye
BiZJHOCHUI PU3VK BUHVKHEHHS 3aTpUMKu po3BuTKy nnoga npw MNE 8 3,77 (95 % Al 1,85-7,66) pasa Ta 2,1 (95 % Al 1,2-3,6)
pasa BianoBigHo. Tsxkkictb MNE 36inbwye puank 3PN marxe Bagidvi (RR = 1,98, 95 % [ 1,07-3,69). 3'acosaHo, Lo yactota
aHoMarnbHUX noniMopdiamis Gyna ofHaKoBO BUCOKO He3anexHo Big HasiBHocTi 3PMM (80,5 % vs 68,0 %). Ane ans BariTHuX
i3 ME Ta 3P nputamaHHi 2 i Ginblue aHoMansHUXx noniMopdiamm ogHovacHo (OR = 2,17, 95 % [l 1,26-3,72, p < 0,01).
Bnnus natonoriyHux nonimopdismie y reHax ANG Il 235 M—T, dibpuHoreny B 455 G—A, PON-1 192 Q—R, npotpom6iHy
20210 G—A, MTHFR 677 C—T He nigTBEpMKEHO; BCTAHOBMEHO, LLIO BOHW HE MatoTb BaroMmoro Bnnvey Ha po3sutok 3P npu
npeeknamncii. HeitpaneHi romosurotn FVL 1691 GG, PAI-1 5G/5G matoTb NpOTEKTUBHI BNACTUBOCTI LWodo po3suTky 3P
npu npeeknamncii (p < 0,01, OR =0,2, 95 % [l 0,09-0,45 Ta OR = 0,28, 95 % [l 0,09-0,92 BignosigHo).

BucHoBku. [Mpeeknamncis HezanexHo nos’szaHa 3 po3suTkom 3PT. Pesynkrati He BKasytoTb Ha HasBHICTb acoLliallivi Mix
BUBYEHVIMU NoniMOpiaMamm Ta MigBULLEHNM PU3NKOM 3aTPUMKY BHYTPILLHEOYTPOBHOTO PO3BMTKY NpW NPEEKNamcii y BariTHMX.

MoAumopdu3m reHoB cUCTEMbl reMocTa3a, 3HAOTEAMAAbHON AUCHYHKLUU U PEryAaLIuU
apTepuanbHOro AaBAEHUA Y 6epeMeHHbIX C NpeaKraMncHen U 3aAePKKOW pa3BUTUA NAOAA

T. A. NockyToBa

Lienb paboTbl — 13y4nTb pacnpegeneHme 1 BIUsH1E NonumMopdramMoB reHoB hakTopoB CBEPTLIBAHUS KPOBU, 3HAOTENUASb-
HOM ANCAYHKLMK, perynstopa apTepuanbHOro AaBneHns Ha BO3HUKHOBEHUE 3adepkkn pa3BuTus nnoaa (3PIT) y xeHLWwmH
¢ npeaknamncuent (M3).

MaTtepuanbl u metoabl. [TpoBeaeHO NPOCNEKTUBHOE KOTOPTHOE MUCCrenoBaHue, Bknodaslee 36 xeHwwH ¢ M3 n 3PM n
97 ¢ M3 6e3 3PT. Onpegensinu nonumopduamsl B reHax 1691 G—A caktopa V Leiden (FVL), 20210 G—A npotpombuHa,
675 5G/4G nHrbuTopa akTueaTopa nnasmuHoreHa 1 tuna (PAI-1), 455 G—A dmbpuHoreHa B, 192 Q—R napaokcoHasbl 1
(PON-1), 677 C—T metunentetparugpoconatpeaykrassl (MTHFR), 235 M—T aHrnotenauHorena Il (AGT I1).

Pesynbrathbl. YCTaHOBMNEHO, YTO paHHee Ha4ano npeaknamncuy (4o 34 Hegenu), NPOAOMXKXUTENBHOCTb runepTeHany bonee 4
Hefenb yBEeNMYMBaET OTHOCUTENbHBIN PUCK BO3HUKHOBEHWS 3a4epku pa3suTus nnoga npu M3 B 3,77 (95 % AW 1,85-7,66)
pasau 2,1 (95 % O 1,2-3,6) pasa cootBeTcTBEHHO. TsixecTb M3 yBennumsaet puck 3PIM noutn B 2 pasa (RR = 1,98, 95 %
[ 1,07-3,69). YcTaHOBNEHO, YTO YacToTa aHOMarbHbIX NONMMOPEU3MOB Bbiria OAVHAKOBO BbICOKOW HE3aBMCYMO OT Hanm4ms
3P (80,5 % vs 68,0 %). Ans 6epemenHbix ¢ M3 1 3PI xapaktepHbl 2 1 Gornee aHomarbHbIX nonrMopduama ogHoOBpe-
meHHo (OR = 2,17, 95 % O 1,26-3,72, p < 0,01). BrusHue natonornyeckux nonumopcmamos B reHax ANG Il 235 M—T,
mbpuHoreHa B 455 G—A, PON-1192 Q—R, npotpombuHa 20210 G—A, MTHFR 677 C—T He foka3aHo; yCTaHOBIMEHO, YTO
OHW He NMEKT BECOMOTo BIUAHUA Ha pa3suTtve 3P npu npeaknamncun. HeitpanbHble romosurotel FVL 1691 GG, PAI-1
5G/5G umetoT NpoTekTMBHbIe CBOMCTBA Ans pa3suTust 3P npu npeaknamncum (p < 0,01, OR = 0,2, 95 % AW 0,09-0,45 n
OR=0,28 95 % W 0,09-0,92 coOTBETCTBEHHO).

BeiBogbl. MNpeaknamncus HesaBncuMMO cBsa3aHa ¢ pasutem 3PT1. Pesynbtathl He yKa3blBaloT Ha HammMume accoupaumi
Mexay M3y4eHHbIMI MoNMMOPMU3MamMM 1 NOBbILLEHHbLIM PUCKOM 3aAEPXKW BHYTPUYTPOOGHOTO PasBUTUS MY NPeaknamncum
y 6epemMeHHbIX.

Polymorphism of genes of hemostasis system, endothelial dysfunction and regulation
of blood pressure in pregnant woman with preeclampsia and fetal growth retardation

T. O. Loskutova

Objective. To study the distribution and effect of blood clotting, endothelial dysfunction, and blood pressure regulator gene
polymorphisms on the development of fetal growth retardation in women with preeclampsia (PE).
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Materials and methods. A prospective cohort study that included 36 women with PE and FGR and 97 with PE without FGR
was conducted. A determinations of genes polymorphisms in factor V Leiden 1691 G — A (FVL), prothrombin 20210 G — A,
plasminogen activator inhibitor 1 type 675 5G / 4G (PAI-1), fibrinogen B 455 G — A, paraoxonasae 1 192 Q — R (PON-1),
methylentetrahydrofolatereductase 677 C — T (MTHFR), angiotensinogen I 235 M — T (AGT Il) were performed.

Results. It was found that the early onset of preeclampsia (up to 34 weeks), the duration of hypertension more than 4
weeks increase the relative risk of developing FGR in PE by 3.77 (95 % Cl 1.85-7.66) and by 2.1 (95 % DI 1.2-3.6) times
respectively. The severity of PE increases the risk of FGR almost by 2 times (RR = 1.98, 95 % CI 1.07-3.69). It was found that
the frequency of abnormal polymorphisms was equally high between groups (80.5 % vs. 68.0 %). It was revealed that two or
more abnormal polymorphisms were observed more often in pregnant women with PE and FGR (OR =2.17, 95 % Cl1 1.26-3.72,

P <0.01).

Conclusions. Pre-eclampsia is independently associated with the development of FGR. Our findings do not indicate that
there are associations between studied maternal polymorphisms and an increased risk of intrauterine growth restriction in

pregnant woman with preeclampsia.

Barpumka po3suTKy nroga (3PIM)—BaxnvBea i1 akTyansHa
npobrema Cy4acHOro akyLuepcTBa, OCKiMbKW CynpoBo-
[DKYETBLCS BYCOKOK MEpHHATANbHOK 3aXBOPHOBAHICTIO Ta
CMEpTHICTIO, iHBanigun3aLieto, HeBPOMNOriYHUM Ta iHTenex-
TyanbHUM AedilmnToM, PO3BUTKOM XPOHIHHOT NaTosorii B
Ziteit y manbyTtHeomy. 3Pl € Hacnigkom nnaueHTapHoi
He[oCTaTHOCTI Ta CYNPOBOAXYETLCA HAPOMKEHHSM
4iTel i3 Maco-poCcTOBMMM NapameTpaMmn Huxye Hix 10
nepLeHTuniB Ans TepmiHy recrauii [1].

baraToLeHTpoBe paHAOMI30BaHe AOCIAKEHHS, WO
3piiicHeHe . M. Bernstein et al. (2000), B sike 3any4unu
196 meamyHux ueHTpis i 20 000 HOBOHaAPOMKEHMX i3
3PN y TepmiHi rectauii 25-30 TuxHiB 6e3 aHomanin
po3BuTky, nokasano: 3PI1 € hakTopoM pu3nKy paHHbOI
HeoHaTanbHoi cMepTHocTi (RR 2,77 95 % [I 2,31-3,33);
POC 1,19 (1,03-1,29), BHYTPiLUHLOLLITYHOUKOBUX KPOBO-
sunmeiB 1,13 (0,99-1,29), HEKPOTUYHOrO EHTEPOKONITY
1,27 (1,05-1,53) [1].

Yacrora 3Pl B YkpaiHi ctaHoBuTb 12-36 % cepep
JoHoweHnx i 16-47 % cepen HEQOHOLLEHUX HOBOHA-
pomxerux [1]. Cepen maTepuHCbKMX (HakTopiB, LLO
BuKnvikatoTb 3PT1, NpoBiAHMMM € XpOHiYHa apTepiarnbHa ri-
nepteHsis (Al) i rectauiniHa Al Y XiHOK i3 npeeknamncieto
(NE) wanewn 3PNy 2,7 pasa suwi (95 % Al 1,94-3,86)
MOPIBHSHO 3i 300poBVMY BariTHUMK [1].

dyHpameHTanbHi JocnimKkeHHs nokasanw, wo [ME
aCoLOETbCS 3 CUCTEMHOI 3ananbHOK BiAnoBiAAt,
eHpoTenianbHol ANCHYHKUIED, AncbanaHCoM aHrio-
FEHHUX Ta aHTUaHrioreHHX hakTopis i MeTaboniYHMm
nopyLUeHHAMM [2-5]. Xoya [0 Lboro Yacy YiTki MexaHiamm
po3suTky NE He 3'sicOBaHi, OCHOBHY MO3uLt0 B maTore-
Hesi Mocigae Teopist NPO HEMOBHOLIHHY, ab0 aHOManbHy
iHBagito TpodhobnacTa [2,3].

OueswaHo, wo ME, nopsp 3 nepegyacHMu nonora-
MK, 3aTpyMKoto pocTy nnoaa (3PIM), oro aHTeHaTanbHo
3arnbennto Ta iHWWMKM CTaHaMy nepiogdy BariTHOCTI, €
MYINbTUAKTOPHUM 3aXBOPIOBAHHSAM. YCi Ha3BaHi CTaHu
OTpPUMan¥ Ha3By «BENUKi aKyLLEePCbKi CHAPOMMY, KOTPi
acoLLioITLCS 3 HEAOCTATHLO MUBOKOK MNaLeHTaLjiero,
L0 MOXe YT NOB’A3aHO 3 Pi3HUM CTYNEHEM 3HIKEHHS!
pemMozentoBaHHs Ta 0BCTPYKTUBHUMU YLLIKOMKEHHSIMU
cnipanbHWUX apTepiit y 30Hi 3'eaHaHHs abo B MiomeTpii
(mabn. 1) [2]. BeegeHHs TepMiHy «BENWKi akyLuepchbki
CUHAPOMU» MOKNMKaHe MOSICHUTM HeBaadi pobiT i3
NPOrHO3yBaHHs Ta NPOMINaKTUKK aKyLLEPCbKUX 3aXBO-
proBaHb, 3BepHYBLUM yBary AOCHIAHWKIB i KMHILMCTIB Ha
€TIONOriYHy reTeporeHHICTb CTaHiB, L0 MatoTb ChifbHi
natoreHeTuYHi Wwnsaxu [2]. CninbHUM 4ns cTaHis, Wo
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00’eIHaHi MOHATTAM «BeNUKi aKyLEPCbKi CUHAPOMMY,
€ eTionoriyHa reTeporeHHiCTb, AoBra AOKMiHIYHa hasa,
3aXBOPIOBaHHA Nnofda, HeedheKkTMBHE CUMMTOMAaTUYHE
NiKyBaHHS, KMiHIYHI POSIBM MaKOTb aAaNTUBHI XapakTepy-
CTVIKW, Y BUHUKHEHHI BifirpatoTb POrib reHETYHi hakTopm
Ta hakTopy AOBKINNS.

3Pl nnoga TpaanLIiiHO BKIKOYAETLCA B AiarHOCTUYHI
KpuTepii TSKKOI Npeeknamncii, He3anexHo Big iHLWNX
MaTepUHCLKUX NPOSIBIB XBOPOOU, a cama npeeknamncis
NpU3BOANTbL A0 HaMbIinbLL Baxkux Bunaakis 3PI1 [6]. €
2 (heHOTUNOBO pi3i BUAM Npeeknamncii: paHHsa Ta NisHs.
PaHHA nounHaetbes 0o 34 TMXKHSA BariTHOCTI, Mae ne-
pebir 3 yCKnagHEHHsSIMM, L0 3arpoXyHoThb KUTTHO MaTepi
Ta nnoga; Yactota Konmeaetbes B Mexax 5-20 % ycix
Bunagkis ME, Hacnigkv ons matepi Ta nnoga BUKIU-
KaHi NoLKomKeHHaM nnaueHTn. Came e deHoTun
acouitoetbest 3 3P, manumy po3mipamu nnaueHTv Ta
XapakTepHUMM riCTONaTONON4YHUMY NOPYLLIEHHAMM. [i3Hs
npeeknamncis Mae BigHOCHO CnpuATNBIIA Nepebir, Tpa-
nnsieTbes vacTite (80 %) i nos’a3aHa 3 MaTepUHCLKUMU
YUHHMKaMM: METABONIYHUI CUHAPOM, OXMPIHHS, XPOHIYHA
AT, 3aXBOpOBaHHS HUPOK, LIyKpoBWiA iabet (mabr. 2) [2].
TepMiH BariTHOCTI 34 TWXKHI HaMYacTiLLe PO3rnsahatoTh SK
pedepeHTHUI, OCKIMbKK BiH KOPEMIOE 3 NOPYLUEHHSMM
nnaueHTauii B paHHi TepMiHu [2].

3 ornsay Ha pisHi TUNW HeQOCTaTHBOI NaLeHTaLi npu
ME ta MNE 3 3PT1, BignoBigHo BinCyTHICTb peMOAENOBaHHS
Ta BiACYTHICTb 3 BOrHMLaMy oBCTpyKLii, NpunycTunu,
LLO B PO3BUTKY LMX CTaHIB BifirpaloTb pofib aHOMarbHi
noniMopdiamu reHis hakTopiB 3ropTaHHs KPOBi, CTaHy
eHgoTenito Ta perynsauii AT abo ixHi komGiHaLlii.

Merta po6otu

BuBunTv posnogain i Bnnve noniMopdiamiB reHis (hakTopis
3ropTaHHsa KPOBi, eHAoTenianbHOI AMCKYHKLIi, peryns-
TOpa apTepianbHOro TUCKY Ha BUHWKHEHHS 3aTPUMKW
pO3BUTKY MrioAa B xiHOK i3 MME.

Marepiaau i MeToAU AOCAIAKEHHA

3[iACHNIM NPOCNEeKTUBHE KOTOPTHE AOCHIZKEHHS,
koTpe Bkntovano 133 xiHkv y Apyriii MONOBWHI BariTHO-
cTi. Kputepint 3anyyeHHst B JOCNIMKEHHS — HASIBHICTb
MNE signosigHo fo Hakady MO3 Ykpaihu Ne 676 Big
31.12.2004 p. [liarHOCTMKY 3aTpUMKM PO3BUTKY MroAa
3pjricHioBany 3rigHo 3 Hakazom MO3 Ykpainu Ne 782 Big
29.12.2005 p. OcHosHy rpyny (O) cdopmyBanu 36 >kiHOK
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i3 IE Ta 3PTIT; rpyny nopieHsHHA (1) — 97 BaritHux i3 MNE Tabnuus 1. Tnn HegoCTaTHOCTI NNaLEHTALi, LLO NOB'A3aHa 3 HECIPUATIBUMY
6e3 3PI. Hacnigkamm BariTHocTi [2]

[ocnignnu reHetnyHi nonimopdiamu cakTopis 3rop-
TaHHs1 kpoBi Ta chibpuHoniay (1691 G—A chakTop V Leiden cripanbHyx apTepiit miometpis
(FVL), 20210 G—A npotpoMmbiH, 675 5G/4G iHribiTop HacTkosuit Mepeptactii nonoru
akTuBatopa nnasmiHoreHy 1 tuny (PAI-1), 455 G—A
¢ibpuHoreH B), enpgoteniansHoi ancdyHkuii (192 Q—-R
napaokcoHasa 1 (PON-1), 677 C—T MeTuneHTeTparigpo- ~ DIACYTHIM e
donarpeaykTasa (MTHFR)), perynsitopa aptepiansHoro BiacyTHiit i3 BorHuLammu obeTpykuii Mpeexnamncis 3 3PT1
Tneky (235 M—T aHrioteHauHoreH Il (AGT 1)) 3a gono-
MOroK anenscneumdiyHoi noniMepasHoi naHLuoroBoi
peakuii (amnnicikatop «MyCycler», BUpobHuk «Bio-rad»,
USA) 3 HaCTYyMHO AETEKLiE METOZOM enekTpodopesy

MepenyacHnin po3puB NNoKoBux 06ONOHOK
3P 6e3 rinepreHaii

BigwapyBaHHs nnaueHTv
IHdbapkTn nnauenTn 3 A3M

y 3 % arapoaHomy reni (ynsrpadioneToBuin TpaHCintomi- Tabnuus 2. BigMiHHOCTI paHHbOi Ta niaHboi ME [2]

Hatop «Vilber Lourmat», ®paHuis). Bukopuctosysanu Kpurepii m_
komnnekT peareHTiB «SNP-ekcnipec» (HB® «Jlitex», MosiBa KniHiYHIX CMMNTOMIB 10 34 TIxKHS nicns 34 TxH

Pociiicbka Pepepauist). [ins aHanisy BUKOpPUCTOBYBanu P31k HECNPUSTINBIAX HACTIAKIB  BMCOKWI HI3bKWI

[OHK i3 neikouuTiB KPOBI, Ky BUAIMSANM 3@ JOMOMOIO0 3PN TaK Hi

peareHTy «[AHK-ekcnpec-kpoB» (HB® «Jlitex», Pocilcbka CnagKosicTb Tak Hi

®epnepadis). JocnimkeHHs BUKOHanM Ha 6asi kniHiko-aia- Mopchoriorist nnaLeHT naronoriyHa HopMaribHa

rHocTuYHoi naboparopii K3 «[HinponeTpoBchka obnacHa Erionorist nnaveHTapHa MaTepuHchbka

KniHiYHa nikapHs imeHi |. 1. MeyHukosay. ®akTopu puauky (RR) CimeitHuih aHamHes (2,9)  Llykposuit aiaber (3,56)
CraTtucTiyHO pesynsTaTvt fOCTMKEHHS onpavLoBanv
3 BUKOPWCTaHHSAM TiLEH3IAHNX KOMITI0TEPHUX Nporpam
Microsoft Excel 2010 i Graph Pad Prism 5 (Ne niueHsii
35B73650-6899-11DA-6784-00232A9018BE). OcHoBHi
XapakTepuUCTUKN HaBedeHi y BUMMNALi KinbKOCTi cnocTe-
pexeHb (n), cepeaHbOi apuPMETUYHOI BENUYUHM (M),
CTaHOapTHOI MOMWITKU CepefHbOi (xm), BifHOCHMX Benu-
4uH (abe., %), piBHSA CTAaTUCTUYHOI 3HAYYLLOCTI (p). Hop-
MasbHICTb PO3NOAiNY KifbKiCHMX O03HaK OLiHIOBanu 3a
gonomoroto KpuTepiis LLanipo—Yinka Ta Konmoroposa—
CwmipHoBa. lNopiBHAHHS CTAaTUCTUYHNX XapaKTepPUCTUK y
rpynax BYKOHamnM i3 BUKOPUCTAHHSIM NapameTpUYHUX i
HenapamMeTpUYHNX KpUTEpIiB: OLLiHIOBAHHS BipOrigHOCTI
BiAMIHHOCTel cepefHix Ans He3B'si3aHUX BMOIpOK — 3a
kpuTepismu CTblopeHTa (t), BiporigHicTb BigMiHHOC- a
Tei AKICHUX MOKasHUKIB — 3a kpuTepiem Xi-ksagpar RR = (a+b) (@
MipcoHa (x2), B ToMy uncni 3 nonpaskoto Metca (Yates c ’
corrected), TouHuM kpuTepiem ®iwepa. OuiHIOBaHHS (c+d)
B3aEMO3B’A13KY MK YUHHKaMU BUKOHaNK 3a koediLlieH-
Tamu kopensuii CnipmeHa (r), TOKa3HUKOM BiHOLWEHHS
waHcis (OR — odds ratio), nokasHukoM BiZHOCHOrO
pusnky (RR — relative risk) i ixnimu 95 % posipunmu

BaratonnigHa BaritHicTb (2,93)
XpoHiuHa AT (2,47)

Mipsywenwit IMT (2,47)

Bik matepi noHag 40 pokis (1,96)
KapaiosackynsipHi posnaau (3,84)

PospaxyHok cTaHgapTHoi nomunki OR (S ):
[(@a+Db)x(c+d)
S = /—"r * 7 .
OR n x (n _ 1) (3)!

O6uncnerHs RR BuKkoHanu 3a hopmyrnoto:

PospaxyHok cTaHgapTHoi nomunku RR (S, ):

iHTepsanamm (Cl). g2 4__° .
Moka3Huk OR poapaxoByBari 3a YOPMymOH: Spn = (@+b) ~ (c+d) ®)
a C
OR= 22 (1) -
cxb PospaxyHok fosip4oro iHtepsany RR (CI..):
[ie a— KinbKiCTb BUNaKIB i3 HAABHICTIO (hakTopa pU3nKy B Cleg = exp(In RR £ 1,96 x S) (6)

OCHOBHIN rpyni, b — KiNbKiCTb BUNaAKIB i3 HASBHICTIO (hak-
TOpa PU3VKY Yy rpyni NOPIBHSIHHS, € — BIiACYTHICTb (hakTopa
PU3KMKy B OCHOBHIl rpyni, d — BiACYTHICTb hakTopa pu3iky
y rpyni NOPIBHSIHHS. .

95 % posipuun iHTepean (95 % Cl) ons nokasHuka PesynbtaTti Ta ixX 06r0B0peHHﬂ
OR po3spaxoByBany 3a hopmyrioto:

(@+0,5) % (d+0,5)
(c+0,5) % (b+0,5)

PosbixHicTb BBaxany BiporiaHoto 3a ymosu p < 0,05.

CepeppHiv BiK >KIHOK i nogin 3a BiKOBUMU KaTeropisiMm Mixx
rpynamv mamxe He BigpisHsises: B O rpyni — 27,1 £ 1,0
poky, B rpyni [1—28,7 + 0,6 (p > 0,05). AHani3 penpoayk-
TUBHOT OYHKLUIT AOBIB, LLO KiNbKICTb XIHOK i3 nonoramMu B

Cl = exp(in ] £1,96%x8S) (2);

Ze a, b, ¢, d — BignoBigatoTb no3Havkam go copmynu 1,
S — craHgapTHa nomunka OR.
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Puc. 1. CepeaHiit TepMiH noyaTky Ta TpUBanicTb Npeeknamncii y BariTHUX.

*: pi3HNLS NOKa3HWKIB CTATUCTUYHO BiporigHa (p < 0,05).

Tabnuus 3. AHania noegHaHb NaTonoriYHMx nonimopdiamis 3a rpynamu

gocnipxeHHst, n (%)

MoepHaHHsA nonimopdismis prnu BOCTiAKEHHA
OcHoBHa MopiBHAHHA
(n=136) (n 97)

Bes naronoriunux nonimMopdismis 7(19,4) 31(32,0) 1,45* 0,23
1 nonimopdiam 11(30,5) 42 (43,2) 1,77 0,18
2 nonimopdiamn 11(30,5) 12 (12,4) 6,07 0,01
3 GinbLue 7(19,4) 12 (12,4) 0,57* 0,45
*: x2 3 nonpaskoto Metca.
Tabnuus 4. YacTota reHoTuniB y BariTHWX rpyn gocnigxeHHs, n (%)
Fevorun
ANG 235 M—-T MM MT T
O (n=36) 7(19,4) 18 (50,0) 11 (30,6)
M(n=97) 34 (35,1) 38(39,2) 25 (25,8)
Mpotpom6in 20210 G—A GG GA AA
O (n=36) 27 (75,0) 7(19,4) 2(5,6)
M (n=97) 88(90,7) 6 (6,2) 3(3,1)
FVL 1691 G—A GG GA AA
O (n=36) 24 (66,7) 11(30,6) 1(28)
M(n=97) 82 (84,5) 15 (15,5) 0(0,0)
PAI-1 5G/4G 5G/5G 5G/AG 4G/4G
O (n=36) 3(8,3) 25 (69,5) 8(22,2)
M (n=97) 26 (26,8) 49 (50,5) 22(22,7)
®ibpuHoreH B 455 G—A GG GA AA
O (n=36) 14 (38,9) 17 (47,2) 5(13,9)
M(n=97) 41 (42,3) 46 (47 ,4) 10 (10,3)
MTHFR 677 C—T (ofe; CT T
O (n=36) 21(58,3) 10 (27,8) 5(13,9)
M (n=97) 60 (61,9) 26 (26,8) 11 (11,3)
PON-1 192 Q—R QQ QR RR
O (n=36) 18 (50,0) 13 (36,0) 5(14,0)
M(n=97) 50 (51,5) 32(33,0) 15 (15,5)

*: Pi3HMLA NOKa3HWKIB CTAaTUCTUYHO BIpOrigHa MOPIBHSHO 3 BiANOBIAHWM MOKA3HWUKOM rpynu

nopiHaHHA (p < 0,05).

Cepegpiit ctpok novatky ME 8 O rpyni (29,97 + 0,68
TWKHSA) MeHwe, Hix y rpyni M (33,50 + 0,34 TvkHA)
(p < 0,01) (puc. 1). Tpusanictb icHyBaHHs [NE y rpyni
3 3PN (4,22 + 0,50 TwkHA) Ginblwa B 1,42 pasa, Hix y
rpyni M (2,98 £ 0,22 TuxHs, p < 0,01). 3'acysanu, wo
ae6LoT Npeeknamncii B TepMiH [0 34 TwxHs recTauii abo
paHitue 30inbLuye BiAHOCHWIA PU3NK PO3BMUTKY YCKMaAHEHb
B 3,77 pasa (p < 0,01, RR = 3,77, 95 % [l 1,85-7,66),
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a TpuBanictb HasBHOCTI ME noHag 4 TwxHi 36inbLuye
BiOHOCHMIA puauk po3sutky 3PM y 2,1 pasa (p < 0,01,
95 % Al 1,2-3,6). Mix noyaTkom 3axBOPHOBaHHS, Barow
HOBOHaPOKEHNX Ta iXHIM 3pOCTOM BCTaHOBMUMM Kope-
NSALAHWIA 3B'A30K, KM fopisHioBas r=0,76 Tar=0,77
(p < 0,01) BignosigHo.

CepepnHin recTauiiHni Bik Ha MOMeHT nororis y O
rpyni (34,20 £ 0,66) OyB Ha 2,1 TVKHS MEHLUWIA, HIX Yy
rpyni nopisHsHHSA (36,3 + 0,3, p < 0,01). Lle nos’sizaHo
3 TSDKKICTIO Mpeeknamncii Ta po3BUTKOM YCKNagHEHb,
wo notpebyBano AOCTPOKOBMX MosoriB. B 0cHOBHiIN
rpyni npeeknamncito nerkoro ctynexs manu 11 (30,5 %)
XIHOK; Lie MeHLUe, HiX y rpyni NopiBHAHHS — 57 (52,6 %)
(p<0,01; 0R=0,39; 95 % [1 0,18-0,90). Y rpyni i3 3P
npeeknamncito cepeaHboro abo TSHKKOro CTyMeHst Manu
25 (69,5 %) xiHOK, Lo GinbLue, Hix y rpyni IN—46 (47,4 %)
(p<0,01;0R=2,5;95% [l 1,11-5,68, RR = 1,98, 95 %
A1 1,07-3,69).

Y rpyni 3 3Pl npu ME (p < 0,05) maca HoBoHapoz-
XeHux Oyna meHwoto B 1,5 pasa (1812,5 + 115,8 r npotn
2761,9 ¢ 84,1r), 3picT HoBOHapomxeHux ByB B 1,13 pasa
meHLue (43,3 + 1,0 cm npotn 49,08 + 0,49 cm), Hix y rpyni
nopiBHaHHSA. OuiHKy 3a wkanoto Anrap Ha 1 XBUNKHI
MeHLLe Hix 7 6anis y O rpyni manu 69,4 % npotn 47,4 %
y rpyni M (p < 0,05; OR = 2,5; 95 % Al 1,11-5,7), Ha 5
xBunuHi — 19,4 % npotu 8,2 % BignoBigHo.

AHania pesynbTatiB TeCTyBaHHS reHiB-perynsropis
CUCTEMU remMoCTasy, «eHaoTenianbHOi CUCTEMMY Ta FeHiB,
IO perynioTb piBEHb apTepianbHOro TUCKY, Noka3as
BVICOKY YaCTOTY NaTONOrivyHMX NomniMopdismiB y naLlieHToK
i3 Npeeknamncieto He3anexHo Bif HASBHOCTI YCKMaaHEHD:
29 (80,5 %) xiHok O rpynu i 66 (68,0 % ) rpynu IN. Baxnn-
BY pOrb Bidirpae NoegHaHW BNAMB KiNbKOX NaTOMOMYHNX
reHis abo noniMopdiamis, KON iXHi NaTonorivHNn edbexT
MifCYMOBYETLCA. FAK HECMPUATANBI FeHOTUNK PO3MMALanu
TOMO- i reTepO3UroTHi MyTaUii B reHi npotpombiHy 20210
GA, AA, BreHi FV Leiden 1691 GA, AA, MTHFR 677 CT,
TT, romoauroTHi nonimopdpiamm B reHi PAI-1 4G/4G, y reHi
FGB 455 AA, PON-1 192 RR, ANG 235 TT (mab6n. 3).
BcTtaHoBneHo, Wo npu iCHyBaHHi 2 i BinbLue MynsTUreHHNX
nonimMopdi3miB BiGHOCHUI py3nk po3BuTKy 3Py XiHOK i3
ME 36inbLuyeTbes B 2,17 pasa (x2 = 7,75, p < 0,01, 95 %
01 1,26-3,72).

PesynkraTti TecTyBaHHs Ha HasiBHICTb NoniMopdiamia
y reHi ANG 11235 M—T, chibpuHoreHy 3 455 G—A, PON-1
192 Q—R, npotpom6iHy 20210 G—A, MTHFR 677 C—T
He BUSIBUIY BiporigHuX 3miH Mix O i rpynoto I (mabn. 4).

AHxanisyroumn yactoty reHoTunis resa FVL (1691
G—A) (mabn. 4), BUSBNEHO: YacTOTa «HEATPANbHUX»
romoaurot GG B O rpyni MeHwwe B 1,27 pa3a NopiBHAHO
3 rpynoto I (p < 0,01, OR = 0,37, 95 % Al 0,15-0,89).
Mix Baroto HoBoHapomkeHux (r = 0,42), ixHiM 3pocTom
(r=10,38) i myTauijeto FVL (1691 G—A) BusiBUNM cTaTnc-
TWUYHO 3HaYyLLMIA B3aeMo3B's30K (p < 0,01). AHanis yacTot
anenis i reHotunis PAI-1 5G/4G noka3aB 3HWKEHHS Yac-
TOTW HopmarbHoro reHoTuny 5G/5G y O rpyni (mabr. 4).
Vloro yacToTa 3HikeHa B 3,23 pasa NopiBHAHO 3 rpyroto
M (p < 0,05, OR = 0,25, 95 % Al 0,07-0,88; RR = 0,31,
95 % 11 0,10-0,97). Kinbkictb reteposurot PAI-1 5G/4G,
naTonoriyHMx romoaurot 4G/4G Mix rpynamm 4oCrimKeH-
HS BIPOrigHO He Bigpi3Hanach.
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BucHoBKku

1. BCTaHOBMEHO, L0 paHHii moYaTok npeeknamncii
(mo 34 TwxHS), TPMBaNICTb rinepTeHsii noHad 4 TWKHI
36inblUy€ BiGHOCHWIA PU3VK BUHUKHEHHS 3aTPUMKK pO3-
BWTKY Nnoga npv npeeknamncii y 3,77 (95 % [l 1,85-7,66)
pasaTa2,1(95 % [l 1,2-3,6) pasa BianosigHo. TsXKICTb
npeeknamncii 36inbLLye pu3vK 3aTPUMKM PO3BUTKY Moda
manxe B 2 pasu (RR = 1,98, 95 % [l 1,07-3,69).

2. 3'AcoBaHo, LU0 YacToTa aHoMarbHUX noniMopdia-
miB byna 0gHaKOBO BMCOKOK HE3anexHo Bif HasiBHOCTI
3aTpumky po3suTKy nnoaa (80,5 % vs 68,0 %). Ane ans
BariTHUX i3 PeeKnamMnciero Ta 3aTPYMKO PO3BUTKY No-
[ia npuTamanHi 2 i Ginblue aHomansHUX noniMopdismu
opHouvacHo (OR =2,17,95 % A1 1,26-3,72, p < 0,01).

3. Bnnus natonoriyHmx nonimopdpiamie y reHax ANG
Il 235 M—T, dibpuHoreny B 455 G—A, PON-1 192
Q—R, npotpombiHy 20210 G—A, MTHFR 677 C—T He
MifTBEPAXEHO; BCTAHOBMEHO, LLIO BOHW HE MatoTb Baro-
MOTO BNMVBY Ha BUHWKHEHHS 3aTPUMKM PO3BUTKY Miogda
npu npeeknamncii. HeiTtpanesHi romosurotn FVL 1691
GG, PAI-1 5G/5G matoTb NpOTEKTVBHI BMACTUBOCTI LLIOAO
PO3BMTKY 3aTPUMKW PO3BUTKY NnoAa npu npeeknamncii
(p < 0,01, OR=0,37, 95 % Al 0,15-0,89 Ta OR = 0,25,
95 % [l 0,07-0,88 BianogigHo).

MepcnekTBY NoganbLWMX 4OCHIAKEHb NONAraloTb
y 3'icyBaHHi KOMBiHaLii i NaTonoriyHMx noniMopaiamis
reHiB Ans BUHUKkHeHHs 3P npu ME.
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Aim — to study the peculiarities of the pregnancy course and its result with women who have diffuse non-toxic goiter.

Materials and methods. The course of pregnancy and its result in 75 women with diffuse non-toxic goiter and in 75 women
without thyroid pathology has been studied. The amount of thyroid-stimulating hormone (TSH), free triiodothyronine (FT,) and
free thyroxin (FT,) was defined in blood serum, the concentration of iodine — in urine.

Results. The pregnancy in women who have diffuse non-toxic goiter goes with mild iodine deficiency (median 66.0 pg/l),
an increase in TSH, a decrease in thyroid hormones and an integral thyroid index, compared with pregnant women without
pathology of the thyroid gland. In 78.7 % (95 % Cl 68.1-86.4 %) of women with diffuse non-toxic goiter, the thyroid gland
enlargement is first detected during pregnancy. In 32.0 % (95 % Cl 22.5-43.2 %) of women with diffuse nontoxic goiter in
the second half of pregnancy subclinical hypothyroidism is developed. The presence of diffuse non-toxic goiter in the pregnant
in comparison with the women without thyroid pathology increases the possibility of spontaneous abortion (OR 4.2; 95 % Cl
2.0-8.9), iron-deficiency anemia (OR 2.3; 95 % CI 1.1—4.8), preeclampsia (OR 2.7; 95 % Cl 1.2-6.2), placental dysfunction
(OR6.3; 95 % Cl 3.1-12.8), fetal growth retardation (OR 5.6; 95% CI 1.2-26.6), premature labor (OR 5.6; 95 % CI 1.2-26.6),
untimely outpouring of amniotic fluid (OR 2.2; 95 % Cl 1.1-4.4), labor abnormalities (OR 2.8; 95 % CI 1.2-7.0).

Conclusions. In women with diffuse non-toxic goiter the likelihood of complications increases during pregnancy and childbirth,
which points to the need to develop therapeutic and preventive measures aimed at their reduction.

Nepebir BariTHOCTI Ta ii 3aBepLIEHHA B XIHOK i3 AMPY3HUM HETOKCHUHUM 3060M

A. 1. WenecToBa, H. M. PapueHko
MeTa po60Th — B1B4MTM 0COBNMBOCTI Nepebiry BariTHOCTI Ta ii 3aBepLUEHHS B XKIHOK i3 AXdY3HUM HETOKCUYHIM 3060M.

Matepianu Ta metogu. OuiHunm nepebir BariTHOCTI Ta ii 3aBepLUEHHS B 75 XIHOK i3 AMY3HAM HETOKCUYHUM 3000M i B 75
XiHOK 6e3 matonorii WwuTonogibHOI 3ano3n. Y cMpoBaTLi KPOBi BU3HAYMNM BMICT TMPEOTpONHOro ropmoHa (TTT), BinbHOro
TPUIOLTUPOHIHY (BT,) i BiNbHOTO TMPOKCUHY (BT,), B Cevi — KOHLEHTPaLii Aoay.

Pesynkratu. BariTHICTb y XiHOK i3 AUdy3HUM HETOKCUYHMM 3060M nepebirae Ha Tni NOJHOI HEQOCTATHOCTI NErkoro CTyneHs
(meniaHa 66,0 mkr/n), 36inbLueHHs TTT, 3HWKEHHS TUPEOIAHNX TOPMOHIB Ta iHTErpanbHOro TMPEOIAHOTO iHAEKCY NOPIBHSAHO 3
BariTHUMu 6e3 natonorii WwuTtonoaibHoi 3anoau. 3binbLUeHHs WuTonoaibHOT 3ano3an nig Yac BariTHOCTI BUSBNAOTL Y 78,7 %
(95 % Ol 68,1-86,4 %) xiHok. ¥ 32,0 % (95 % [l 22,5-43,2 %) xiHOK i3 Ancy3HUM HETOKCUYHIM 3060M Yy Apyriid NONOBKHI
BariTHOCTI PO3BMBAETLCA CyOKMiHIYHMIA TiNOTMPe03. HasBHICTb Y BariTHUX AMcy3HOTO HETOKCUYHOTO 300a, MOPIBHSHO 3 XiH-
kamu 6e3 natornorii LMTONOAIGHOI 3ano3u, 36inbLuye MMOBIPHICTL 3arpoan MuMoBinbHoro abopTy (BLU 4,2; 95 % [l 2,0-8,9),
3anisopediunTHoi aHemii (BLU 2,3; 95% [l 1,1-4,8), npeeknamncii (BLU 2,7; 95 % [ 1,2-6,2), nnaueHTapHoi aucdyHkuii (BLL
6,3; 95 % [l 3,1-12,8), 3atpumkm pocty nnoga (BLU 5,6; 95 % [l 1,2—26,6), 3aBepLueHHs BariTHOCTi nepea4acHUMM noso-
ramu (BLL 5,6; 95 % [l 1,2-26,6), HecBOe4acHOro BiaxomkeHHs HaBkononnigHux sog (B 2,2; 95 % [ 1,1-4,4), aHomanin
nonoroBoi gisnsHocTi (BLU 2,8; 95 % [l 1,2-7,0).

BucHOBKM. Y XiHOK i3 Ay 3HNM HETOKCMYHM 3060M NiABMLLYETLCS MMOBIPHICTL YCKMaAHEHb Nig Yac BariTHOCTi Ta B nonorax,
L0 BKa3ye Ha HeobXiaHICTb po3pobku NikyBanbHO-NPOMINAKTUYHUX 3aX0AiB, CNPSMOBAHMX HA TXHE 3HVDKEHHSI.

TeueHue 6epeMeHHOCTH U ee UCXOA Y XKEHLUMH ¢ AUPDY3HBIM HETOKCUUYECKUM 3060M

A. . WenectoBa, H. H. PapueHko
Llenb paboTbl — 13y4nTb 0COGEHHOCTY TE4EHNSt GEPEMEHHOCTU U €€ UCXOL, Y XKEHLLUMH C AN DY3HBIM HETOKCUYECKUM 3000M.

Matepuansi u metoabl. OLueHeHo TeyeHre GEPEMEHHOCTY 1 ee UCXOA Y 75 XeHLUMH ¢ Andy3HBIM HETOKCUYECKM 3060M
Ny 75 XeHLmH 6e3 NaTonorum LUTOBUAHON Xenesb!.

Pesynbratbl. BepeMEHHOCTb Y KEHLLUMH C AU dY3HBLIM HETOKCUYECKMM 3060M NPOTEKaET Ha (DOHE MOAHOMN HELOCTAaTOYHOCTH
nierkon ctenenu (Megmana 66,0 mkr/n), ysennieHns TTT, CHUKEHNS TMPEOUAHBIX TOPMOHOB W UHTErPanbHOro TUPEOWAHOTO
MHOEeKca No cpaBHeHMIo ¢ 6epeMeHHbIMM 6e3 NaTonorMm LUMTOBUAHOM Kenesbl. YBenuyeHne LUMTOBMAHOM Xenesbl BO BpeMst
6epemeHHoCTV 0TMEYeHO Y 78,7 % (95 % [ 68,1-86,4 %) xeHwmH. Y 32,0 % (95 % [ 22,5-43,2 %) xeHLmH ¢ auchdy3HbIM
HETOKCHUYeCckuM 3060M BO BTOPOW MONOBUHE GEpeMEHHOCTM pas3BMBaETCs CyOKNMMHUYECKWIA runoTupeos. Hannune y 6epe-
MEHHbIX A1 chy3HOr0 HETOKCUYECKOro 306a, B CPaBHEHUM C KEHLLMHAMM 6e3 NaTonorm LUMTOBUAHON KENEe3bl, yBENUIMBAET
BEPOSITHOCTb Yrpo3bl Camonpoun3sorbHoro abopta (OL 4,2; 95 % AW 2,0-8,9), xxenesonedumumtHomn aHemun (OLL 2,3; 95 %
I 1,1-4,8), npeaknamncum (OLU 2,7; 95 % AW 1,2—-6,2), nnaueHTtapHoi anceyHkumm (OLL 6,3; 95 % [OW 3,1-12,8), 3apepxku
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pocrta nnoga (OLL 5,6; 95 % AW 1,2-26,6), npexaespemerHbix pogos (OLW 5,6; 95 % [OW 1,2-26,6), HecBOeBpPEMEHHOTO
nanuTus okononnogHbix Bog (OLW 2,2; 95 % AW 1,14,4), aHomanwit pogosoit aestensHocTu (OLL 2,8; 95 % AW 1,2-7,0).

BbIBOALI. Y XEHLWH C Andy3HBIM HETOKCUHECKUM 3060M YBENUUMBAETCS BEPOSITHOCTb OCHOXHEHUIA BO Bpemsi 6epeMeH-
HOCTM 1 B pOfiax, YTO YKasblBaeT Ha HEOBXOAMMOCTL PaspaboTku NeYeBHO-NPOUIAKTUYECKIX MEPONPUSITIIA, HANPABMNEHHBIX

Ha NX CHUXEHUe.

The most common form of thyroid pathology among women
is diffuse non-toxic goiter, the diagnosing of which happens
more often during pregnancy and lactation [1-3]. Its fre-
quency depends on the content of iodine in the environment
and fluctuates from 5-10 % to 80-90 % [1]. Nowadays it
is generally admitted that iodine deficiency goiter is latent
hypothyreosis: hyperplastic thyroid tissue can support
euthyroid state only for a certain time. Long-time influ-
ence of factors that damage the reserved compensatory
abilities of goiter-changed thyroid runs out and its further
enlargement can't stop thyroid deficiency [1, 2]. As a
result of increased demand of body in thyroid hormones,
especially during pregnancy, after-labour period and during
lactation it is possible that at first signs of subclinical and
then manifesting hypothyreosis can appear [4,5], that may
negatively affect the pregnancy and its results.

Aim
To study the peculiarities of the course of pregnancy and
its result in women who have diffuse non-toxic goiter.

Materials and methods

The course of pregnancy and its result in 75 women with
diffuse non-toxic goiter has been studied. Criteria for
inclusion of patients into the group with diffuse non-toxic
goiter: the thyroid gland volume is more than 18 cm?
according to the echography; absence of autoimmune
process; registration in the women’s consultation in
the first trimester of gestation; absence of concomitant
severe extragenital pathology. A group of patients without
pathology of the thyroid gland and iodine deficiency com-
prised 75 women in the same gestation period. During
registration for pregnancy all the women were consulted
by the endocrinologist.

According to visual-palpatory evaluation of patients’
thyroid the preliminary information about form, size, con-
sistence and mobility of thyroid were obtained.

The diagnosis of diffuse enlargement of thyroid was
based on the resullts of the ultrasonography made on the ap-
paratus ALOKA-SSD-550-7,5 mHz (Japan). Thyroid volume
was calculated by the formula of J. Brunn et al. (1981) [6].

The study of the thyroid status of pregnant wo-
men was carried out by determining serum levels of
thyroid-stimulating hormone (TSH) and free thyroid hor-
mones (free triiodothyronine (FT,) and free thyroxin (FT,))
levels in the blood serum and by immunoenzymatic meth-
od with the help of set of the company “Chema-Medica”
(Moscow) and “Thyroid IFA-TTG” (Saint-Petersburg).
Using the obtained data the integral thyroid index was
calculated — this is the rate of thyroid hormones to their
hypophyseal regulator according to the formula:

FT,+FT,

Integral thyroid index =
g Y TSH
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In norm the integral thyroid index equals to 7.04—
27.21, the decrease of this index reflects even the initial
stages of hypothyreosis [7].

For evaluation of the severity of autoimmune reactions
the antibodies to the thyroid tissue — thyroglobulin were
defined with the help of set “Thyroid IFA-TTG” (Saint-Pe-
tersburg) and microsomal fraction — “EIAgen Anti — TMAb”
(Italy). The concentration of iodine in the urine was deter-
mined by the cerium-arsenic method.

The processing of statistical information data was
held with the usage of software SPSS Statistics17.0.
As the majority of variables didn’t correspond to normal
distribution, they were represented by median (Me) and
interquartile latitude — 25 and 75 percentile (25; 75 %).
The comparison of indexes between groups was held
with the help of non-parametric Mann—-Whitney U-test.
For frequency 95 % confidence interval (95 % Cl) was
defined by Wilson method. The comparisons of qualitative
features were held by applying of Pearson Chi-square
criterion with Yates’s correction. Odds ratio (OR) and
95 % Cl to this number was calculated.

Results and discussion

When assessing ioduria, it was noted that the median
in pregnant women with diffuse non-toxic goiter corre-
sponded to mild iodine deficiency (66.0 (50.2; 78.4) ugl/l).
According to the study, 77.3 % (58 of 75) of this group
had mild iodine deficiency, and 22.7 % (17 of 75) had an
average degree. lodine preparations were prescribed for
women of this group, according to the order of the Ministry
of Health of Ukraine No. 415 of 15.07.2011. In pregnant
women without a pathology of the thyroid gland, the ex-
cretion of iodine in the urine was 206 (160.2; 228.0) pg/l
and corresponded to the normal iodine content.

In the pregnant with diffuse non-toxic goiter in
comparison with the pregnant without thyroid pathology
the statistically significant enlargement of TSH concen-
tration was observed (2.9 (2.7; 3.2) against 2.3 (1.9;
2.6) plU/ml; U =613, Z=-8.3, P < 0.001) and decrease
of thyroid hormones (FT, - (6.2 (5.9; 6.6) against 6.5
(6.1; 6.9) pmol/l; U = 2246, Z = -2.1, P = 0.033 and
FT,-(15.1(13.7; 16.4) against 15.8 (15.2; 17.0) pmol/l;
U =2129, Z = -2.6, P = 0.010). It is necessary to point
out that in the pregnant who had diffuse non-toxic goiter
the rate of integral thyroid index testified the initial state
of hypothyreosis (7.4 (6.7; 8.3)) and were statistically
significantly lower than in the pregnant without thyroid
pathology — (9.4 (8.3; 12.1); U=0,Z=-10.6, P <0.001).
In 28 (37.3 %, 95 % CI 27.3-48.6 %) of pregnant women,
the index was below 7.04, indicating the initial stages of
subclinical hypothyroidism (Fig. 7).

It should be noted that in 24 (32.0 %, 95 % CI
22.5-43.2 %) of women in the second half of pregnancy
subclinical hypothyroidism developed. Diagnosis of sub-
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Fig. 1. The peculiarities of the main indicators of thyroid system in women who have diffuse non-toxic goiter.

clinical hypothyroidism was set on the basis of an increase
in the TSH content of more than 3.0 plU/ml for pregnant
women in the second-third trimesters of pregnancy,
the content of FT3 and FT4 was normal [8]. For pregnant
women with subclinical hypothyroidism hormone replace-
ment therapy with L-thyroxine preparations followed by
TSH level control every 4 weeks during pregnancy was
prescribed. The dose of L-thyroxine was selected indivi-
dually so that the TSH level was less than 2.5 pU/l and
was calculated on the basis of 1.2 ug/kg per day.

The increase of antibody titer to thyroglobulin and to
microsomal fraction of thyroid gland was revealed with
none of the pregnant.

Due to the research held it was registered that in
the majority of women with diffuse non-toxic goiter, that
is with 59 out of 75, that equaled to 78.7 % (95 % Cl
68.1-86.4 %), the enlargement of thyroid was revealed
namely during pregnancy, perhaps this is connected with
the fact that during pregnancy the woman'’s thyroid expe-
riences additional stress, the functional activity of thyroid
increases and pregnancy can often provoke pathology of
thyroid gland [1,4,5].

Analyzing the complaints of the pregnant it was
noted that 21 (28.0 %; 95 % CI 19.1-39.0 %) patients
with diffuse non-toxic goiter had clinical symptoms that
are typical to hypofunction of thyroid: dry skin, weakness,

ISSN 2306-8027  http://pat.zsmu.edu.ua

drowsiness, light pasty of eyelids and face, brittle or hair
loss, headache, constipation. But, according to our point of
view the given percent can be reduced due to the fact that
women could connect these symptoms with pregnancy
and not pay the proper attention to them.

The study of obstetrician anamnesis showed that
9 (31.0 %) out of 29 re-pregnant women with diffuse
non-toxic goiter had spontaneous abortion in anamnesis
while there were only 3 (7.5 %) out of 40 re-pregnant wo-
men without thyroid pathology, the difference is statistically
significant (sz =4.947, P =0.026).

Thus, the existence of diffuse non-toxic goiter increas-
es the possibility of spontaneous abortion more than by
five times (OR 5.6 %; 95 % Cl 1.3-22.9) that corresponds
to the literature data [2,5,9] about the fact that dysfunc-
tion of thyroid holds the first place among the causes of
pregnancy miscarriage.

The course of the present pregnancy in women who
have diffuse non-toxic goiter statistically significantly
more often than in women without such pathology was
complicated with the danger of spontaneous abortion
(correspondingly 37 (49.3 %) cases against 14 (18.7 %);
Xy = 14.379, P < 0.001; OR 4.2; 95 % Cl 2.0-8.9),
iron-deficiency anemia (29 (38.7 %) against 16 (21.3 %);
X%y = 4.571, P =0.033; OR 2.3; 95 % CI 1.1-4.8), pre-
eclampsia (22 (29.3 %) against 10 (13.3 %); sz =4.807,
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P=0.028; OR 2.7; 95 % Cl 1.2-6.2), placental dysfunction
(51(68.0 %) against 19 (25.3 %); x*,, = 25.741, P < 0.001;
OR6.3; 95 % CI 3.1-12.8), fetal growth retardation — (10
(13.3 %) against 2 (2.7 %); X*,, = 4.438, P = 0.035; OR
5.6; 95 % Cl 1.2-26.6).

Also gestational course both in women who have
diffuse non-toxic goiter and in women without thyroid pa-
thology was complicated with edema of the pregnant (cor-
respondingly 23 (30.7 %) and 17 (22.7 %); sz =0.852,
P = 0.356; OR 1.5; 95 % CI 0.7-3.1), hypotension (17
(22.7 %) and 9 (12.0 %); x*,, = 2.280, P = 0.131; OR 2.1;
95 % CI 0.9-5.2), gestational pyelonephritis (8 (10.7 %)
and 5 (6.7 %); X*,, = 0.337, P = 0.562; OR 1.7, 95 % ClI
0.5-5.4).

It should be noted that during electrocardiographic
examination the deviations were revealed characterized
by decrease in voltage, violation of all types of conductivity
and rhythm (26 (34.7 %) against 13 (17.3 %); X2(1, =4.990,
P=0.026; OR 2.5; 95 % CI 1.2-5.4) in every third woman
with diffuse non-toxic goiter.

Initial unfavourable background and complicated
course of pregnancy in women who have diffuse non-toxic
goiter reflected both in the course of pregnancy and
labor results. In women who have diffuse non-toxic
goiter premature labor happened more often than with
women without pathology in thyroid gland (10 (13.3 %)
against 2 (2.7 %); X%, = 4.438, P = 0.035; OR 5.6; 95 %
Cl 1.2-26.6), untimely outpouring of amniotic fluid (29
(38.7 %) against 17 (22.7 %); x*,, = 3.794, P=0.051; OR
2.2; 95 % Cl 1.1-4.4), labor abnormalities (19 (25.3 %)
against 8 (10.7 %); sz =4.517,P=0.034; OR 2.8;95 %
Cl1.2-7.0). Also the tendency to the increase of frequen-
cy of Caesarian section (15 (20.0 %) against 7 (9.3 %);
Xy, = 2.610, P = 0.106; OR 2.4; 95 % Cl 0.9-6.4) was
registered in women who have diffuse non-toxic goiter.

Conclusions

1. In pregnant women with diffuse non-toxic goiter,
the median corresponds to a mild degree of iodine de-
ficiency (66.0 pg/l), a statistically significant increase in
TSH, a decrease in thyroid hormones and an integral
thyroid index, compared with pregnant women without
pathology of the thyroid gland.

2.In 78.7 % (95 % Cl 68.1-86.4 %) of women with
diffuse non-toxic goiter, the thyroid gland enlargement is first
detected during pregnancy. In 32.0 % (95 % C1 22.5-43.2 %)
of women with diffuse nontoxic goiter in the second half of
pregnancy subclinical hypothyroidism is developed.

3. In women with diffuse non-toxic goiter the likelihood
of complications during pregnancy and childbirth increa-
ses, which points to the need to develop therapeutic and
preventive measures aimed at their reduction.

Prospects for future scientific research. There is
currently no national guidance orders, which clearly high-
lights the issues of diagnosis and treatment of changes
in the thyroid gland in pregnant women. It is advisable
to develop them, taking into account the existing recom-
mendations of the American and European associations,
which in recent years have been referenced by leading
Ukrainian endocrinologists. The revealed complications
during pregnancy and labor in women who have diffuse
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non-toxic goiter point to the necessity of working out
the treatment and preventive measures aiming to reduc-
tion of obstetric complications.
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[JocnigxeHHs poni pi3HOMaHITHUX haKTOPIB y PO3BMTKY NaTocrepMii (HasBHICTb TOKCOKapO3HOI iHBa3il, piBeHb hparmeHTaLii
[HK cnepmato30igis, NOKa3HWKW KMITUHHOI NAaHKN BPOMXKEHOTO iMYHITETY) MO0 6 AONOBHUTK BXe HasiBHI METOaM Ta AaTu
MOXIMBICTb BCTAHOBUTM BB KOKHOTO (hakTopa Ha yrnbTpacTpyKTypy CrepMaTto30ifiB Ans KpaLLoro po3yMiHHs natoreHesy
NOpYLWEHb YOMOBIYOi PenpoayKTUBHOI (OYHKLI.

MeTa po60TH — BUBYEHHS OCOBMMBOCTI NOPYLLUEHD KMITUHHOI NaHKV BPOMKEHOTO iMYHITETY B YOMOBIKIB i3 6e3nninaam Ha T
TOKCOKapO3HOI iHBa3il.

Marepianu Ta metoau. O6ctexunm 89 yonosikis Bikom Big 20 40 45 pokiB, AKX NOAINMAM Ha 5 rpyn: nepLua (KoHTpornbHa) — 12
dhepTunbHIX YOOBIKIB; Apyra (rpyna NopiBHAHHSA) — 27 iHePTUNbHUX NaLEHTIB i3 HopManbHUM piBHeM dparmenTauii OHK
CrepmaTto30iaiB i 3 BiCYTHICTIO aHTWTIN 40 TOKCoKap; TpeTs — 20 iHepTUNbHWX HYOMOBIKIB i3 HOpMarbHM piBHEM doparMeHTaLi
[OHK cnepmaro30iiB i HAsSIBHICTIO aHTWTIN [0 TOKCOKap; [0 YETBEPTOI Ta M'ATOI rpyn yBIiiwnm no 15 iHpepTunbHMX YonoBikiB i3
BUCOKMM piBHeM (hparmeHTauii IHK cnepmato30igiB i HAsBHICTIO @HTWTIN 4O TOKCOKap Ta iXHbO BiACYTHICTIO BignosigHo. Beim
4oroBikaM BYKOHamM KOMMIEKCHe AOCTMKEHHS, LLO BKI04ario BU3Ha4eHHs piBHsA oparmeHTaLii JHK cnepmaro3oiais i HasiBHOCTI
TOKCOKapO3HOI iHBa3il, BUBYEHHS CTaHY KNITUHHOI JTaHKN BPODKEHOTO iIMYHITETY, OLIIHIOBAHHS CTYNEHs PO3naziB iMyHHOI CUCTEMU.

Pe3ynkraTn. HesaBepLueHiCTb haroLmtosy HenTpodhinibHOT Ta MOHOLIMTAPHOI TAHOK CriocTepiranu B yCix rpynax 3i 30epexeH-
HAM (PyHKLiOHaNbHO-MeTabonNIYHOro pe3epBy y APYriVt | AT rpynax i BACHaXXEHHAM MOro y TPETii i YeTepTin. Peaynbratn
OLiHIOBaHHS CTYMeHs po3nagiB iMyHHOI CUCTEMM MoKasanu, Lo HanbinbLL iMyHOMOTYHO KOMMPOMETOBaHUMM € rpynu 6e3
HasIBHOCTi TOKCOKAPO3HOI iHBA3ii, B IKMX BCTAHOBWITM iIMYHHY HEAOCTATHICTb 2—3 CTyNeHs. Y rpynax i3 HasiBHICTIO TOKCOKapo3y
BU3HAYanu 3MiHW Bif akTUBaLlii 40 iIMyHHOT HEAOCTATHOCTI 2 CTYNEHs (LLMSIXOM 3pOCTaHHS NOMMUHANBHOT 34aTHOCTI MOHOLMTIB),
LL0, MOXIMBO, 3yMOBIIEHO HAABHICTIO TOKCOKAPO3HOI iHBA3il, Sika, BOHEBWAb, | BUKNWKAE aKTVBALLjI0 Came MOHOLMTapPHOI NaHKM.

BucHoBku. CTaH KNiTUHHOI NaHKy BPOMKEHOTO IMYHITETY B iH(DEPTUIBHIX YOMOBIKIB XapakTepU3yeTbCs HE3aBEPLLEHICTIO
dparoumTosy K HeNTPOMINbHOI, Tak i MOHOLUMTAPHOI NIaHOK. HasiBHICTb TOKCOKAPO3HOI iHBa3ii B LIbOTO KOHTUHIEHTY XBOPUX
BHOCWTb NEBHI 3MiHN Y haroLmTapHy CUCTEMY, LLO MPOSBMSETHCSA 3POCTAHHAM NOIMWHAMNBHOI 30aTHOCTI CaMe MOHOLMTIB, SiKi
€ KIYOBUMU iIMYHHUMM hakTopamuy y 3aXUCTi Bif refbMiHTIB.

CocTosiHME KAETOUHOrO 3BEHa BPOXXAEHHOTO MMMYHHUTETA Y MHPEPTUAbHBIX MYXXUUH
Ha (pOHe TOKCOKApPO3HON UHBA3UU

A. \. BopoHuoBa, M. . Ay6, B. A. KoBareHko

MccnepoaHue ponu pasnnyHbIX hakTopoB B PasBUTMM NaTocrnepMny (Hanuumne TOKCOKapO3HOW MHBA3WW, YpoBHSA dpar-
meHTauun OHK cnepmato3omaoB, nokasatenei KIeTo4HOro 3BeHa BPOXAEHHOTO UMMYHWUTETA) MOTIO Obl OMOMHUTL YXe
CyLLieCTBYIOLLME METOAbI M NMO3BOMNTL YCTAHOBUTL BAMSIHUE KaXAO0ro dhaktopa Ha ynsTpacTpyKTypbl CepmMaTo3onaos Ans
6onee yrnybneHHOro NoOHMMaHUs nNatoreHe3a HapyLLEHWI My>XCKOW PenpoayKTUBHOW (yHKLWN.

Llenb pabothbI — 13y4eHre 0COBEHHOCTE HapYLLIEHNIA KNETOYHOTO 3BEHa BPOXAEHHOMO UMMYHIUTETA Y MYX4MH ¢ 6ecnnoavem
Ha poHe TOKCOKapPO3HOM UHBA3UM.

Matepuanbl n metoabl. O6cnenosany 89 myxumH B Bospacte oT 20 fo 45 ner, koTopble Obinv pasaeneHsl Ha 5 rpynn:
nepBYyto (KOHTPOILHYIO) rpynMy cocTaBnnmn 12 pepTubHbIX MYXXHWH; BTOPYIO (rpynny CpaBHEHNS) — 27 UHPEPTUMBHBIX NaLm-
€HTOB C HopMarbHbIM YpoBHeM dparmeHTaumm [JHK cnepmaTto3omaos v ¢ OTCYTCTBUEM aHTUTEN K TOKCOKapaM; TpeTbio — 20
VHDEPTUMBHBIX MYXYMH C HOpMarbHbIM YpoBHEM cparmerTaumy HK cnepmaTo3ongos U Hanuynem aHTuTen K Tokcokapam;
YETBEPTYIO U NATYIO rPyNnbl — N0 15 MHMEPTUIBHBIX MYXUMH C BbICOKMM ypoBHeM dparmeHTaumm [HK cnepmartosonaos
1 Hanu4umMeM aHTUTeN K TOKCoKapaMm 1 UX OTCYTCTBMEM COOTBETCTBEHHO. Bcem Myx4mHam npoBeaeHo KOMMIEKCHOE uccre-
[0BaHu1e, BKNoYatoLLee onpeaeneHue yposHs dparmeHtaumm HK cnepmaTto3ongos v Hannums TOKCOKapO3HON MHBA3WH,
13y4eHne COCTOAHMUS KIMETOYHOTO 3BEHa BPOX/AEHHOTO UMMYHUTETA, OLIEHKY CTEMEHN PacCTPOCTB UMMYHHON CUCTEMBI.

Pe3ynkrathkl. HesaBepLUeHHOCTb haroLmtosa HenTPOMUIBHOTO Y MOHOLIMTapPHOTO 3BEeHbEB OTMEYEeHa BO BCEX UCCReayeMbIX
rpynnax c coxpaHeHnem yHKLMOHanbHO-MeTabonmM4yeckoro pesepsa Bo BTOPOM 1 NATOW rpynnax U UCTOLLEHNEM ero B TPETbe
1 YeTBepTON. Pe3ynbTaThbl OLIEHKM CTENeHn paccTPOMCTB MMMYHHON CUCTEMbI MOKa3anu, 4To Hanbonee MMMYHOMNOTYeCcKM
KOMNPOMETUPYEMbIE Tpynmbl — 6€3 HanNM4Ms TOKCOKAPO3HOI MHBA3WUK, B KOTOPbIX HAbMN4an UMMYHHYO HEOCTaTOMHOCTb
2-3 cTeneHu. B rpynnax ¢ HannumMeM Tokcokapo3aa onpeaeneHbl 3MEHeHUs OT akTUBaLMM 40 UMMYHHOI HeJOCTaTOMHOCTY 2
CTeneHy (3a CHeT pocTa NOrMOTUTENBHO CNOCOBHOCTV MOHOLIMTOB), YTO, BO3MOXHO, 06YCIIOBMEHO HANM4MeM TOKCOKapO3HO
MHBa3UK, KOTOPasi, O4EBUAHO, U BbI3bIBAET aKTUBALWIIO MEHHO MOHOLIMTAPHOTO 3BEHa.

BbiBoabl. COCTOSIHME KIETOYHOTO 3BeHa BPOXAEHHOIO UMMYHUTETA Y MH(bepTMJ'IbeIX MY>XYNH XapaKkTepu3yeTca HesaBep-
LLIEHHOCTbIO (baI'OLl,VITOBa KaK HeVITpOCbVIJ'IbHOI'O, TakK ¥ MOHOLINTApPHOTIO 3BEHLEB. Hanuuve TOKCOKapOSHOVI MHBa3nn'y faHHOro
KOHTWHreHTa 60MnbHbIX BHOCUT onpeneneHHble N3SMeHEHNA B (*JaFOLI,I/ITapHyIO CUCTemMy, NpoABIAETCA POCTOM NOrNOTUTENBHOW
CMOCOBHOCTN MMEHHO MOHOLMTOB, KOTOpble ABNAOTCA KNto4eBbIMXA UMMYHHbBIMU q)aKTOpaMM B 3aLlnTe OT refibMMHTOB.

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.
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Condition of a cellular link of innate immunity in infertile men against the background
of toxocariasis invasion

L. L. Vorontsova, M. I. Dub, V. A. Kovalenko

Aim. Investigating the role of various factors in the development of pathospermia, such as: the presence of toxocariasis
invasion, the level of DNA fragmentation of sperm, indices of the cellular link of innate immunity, could complement existing
methods and will allow the determination of the share of influence of each factor on the ultrastructure of spermatozoa for
a more in-depth understanding of the pathogenesis of violations of male reproductive function. That is why the aim of our
research was to study the peculiarities of disorders of the cellular link of innate immunity in men with infertility against the
background of toxocariasis invasion.

Materials and methods. 89 men aged from 20 to 45 years, which were divided into 5 groups, were examined. The first (con-
trol) group consisted of 12 fertile men; the second group (comparison group) — 27 infertile patients with normal level of DNA
fragmentation of sperm and without antibodies to toxocariasis; the third group — 20 infertile men with normal level of DNA frag-
mentation of sperm and presence of antibodies to toxocariasis. The fourth and fifth groups included 15 infertile men with high
levels of DNA fragmentation of sperm and the presence and absence of antibodies to toxocariasis respectively. Acomprehensive
research was conducted for all the men that included determination of sperm DNA fragmentation, presence of toxocariasis in-
vasion and the study of the state of the cellular link of innate immunity as well as assessment of the degree of immune system
disorders.

Results. The incompleteness of phagocytosis in neutrophilic and monocytic elements was observed in all studied groups, in
the second and fifth groups with the preservation of the functional-metabolic reserve and the depletion of it in the third and
fourth groups. The results of the assessment of the degree of immune system disorders have shown that most immunologi-
cally compromised are the groups without the presence of toxocariasis invasion, in which there was an immune failure of 2-3
degree. In groups with the presence of toxocariasis, on the contrary, changes from activation to immune failure of 2 degree
(due to the growth of absorbing capacity of monocytes) were determined, which may be due to the presence of toxocariasis
invasion, which, in turn, obviously causes the activation of the monocytic link.

Conclusions. The state of the cellular link of innate immunity in infertile men is characterized by incompleteness of phagocytosis
of both neutrophilic and monocytic elements. The presence of toxocariasis invasion in this contingent of patients, in turn,
introduces certain changes to the phagocytic system, which manifests itself as an increase in absorbing capacity of monocytes,

which are key immune factors in the protection against helminths.

3Baxarum Ha TeHAeHLjto A0 30inblUEHHS YacToTW BU-
najkis Yonosivoro 6e3nnigas, cynepeynusi nigxoou oo
TaKTWKW BEIEHHS TaKWX MaLlieHTiB, HEOOCTaTHLO edpekTUB-
He NiKyBaHHS, MOXHa CTBEpIKYBaTH, LLO Lie NOB’A3aHO
3 HE3’ACOBaHMMU A0 KiHUS MeXaHi3Mammu po3BUTKY Ta
nepebiry 3axBoproBaHHsl. | xoua B psdi BUNaaKiB NpUYnHM
iHPEePTUMBHOCTI iAEHTUIKYIOTLCA [OBONI Nerko (Hanpu-
Krnag, aHaTOMiYHi Ta rOpMOHarbHi MOPYLLUEHHS ), OfHaK y
3HAYHOI KifIbKOCTI NaLi€HTIB BCTAHOBEHHS ETIONOMN4YHOMO
(hakTopa ycknagHeHe (Tak 3BaHe igionatuyHe 6e3nnigas),
came TOMy afiekBaTHa AjiarHoCTuka Habyeae ocobnmeoro
3HayeHHs [1,2].

OcTaHHIM YacoM 3HWKEHHS (hepTUNBHOCTI Y YOro-
BiKiB MOB’A3yI0Tb 3 MOLUMPEHHSM HEraTUBHOIMO BMVBY
pisHKX hakTopiB JOBKINNSA (EKOMOriYHMX, coLianbHO-
€KOHOMIYHWX, IHIPEKLINHMX), LLIO AitoTb Ha PiBHI OpraHiamy,
KNiTUHHOMY, MONEKYNSPHOMY PIBHAX i NPWU3BOASATL 40
natosoocnepmii [3—6]. OgHum i3 Takux dakTopis, WO
3AaTHUIA BUKIUKATV NOPYLLUEHHS penpoayKTUBHOI (OyHKLIT
B YOIOBIKIB, € TOKCOKAPO3 — OAWH i3 HANGImNbLL NOLLNPEHNX
renbMiHTO3iB, 3aXBOPIOBAHICTb SKUM CTana Cepro3HOK
MeauKo-coLianbHo npobrnemoto Ans Garatbox KpaiH,
BKIIOYakouy YkpaiHy. 3apaxeHicTb HaceneHHs TOKCoka-
pO30M KOnMBa€eTbCs Bif, 3—7 % B €BPONENCLKMX KpaiHax i
10 50-82 % — B IHgoHesii. 3okpema, y CLUA kinbkicTb ce-
pOMo3nTUBHUX OCI6 cTaHOBUTL 13,9 %, y MonbLui— 14,5 %
[7]. B YkpaiHi, 3a faHnmu odiLiiHOT CTaTUCTUKK, LLOPIYHO
peecTpytotb 300-400 TuC. BUNagkiB Tokcokapoay [8].

Y 1999 p. B. A. bekuwwem BuUCyHyTa rinotesa, Lo
meTaboniTv renbMiHTIB, Y TOMY Yicni MeTaboriTi ToKco-
Kap, MOXyTb BUKIMKATW HE TiNbKW MOPYLUEHHS B reHe-
TUYHOMY anaparti CoMaTUYHUX KNITUH rocnogaps, ane i B
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10r0 reHepaTVBHUX KNiTUHAX, @ TaKOX € MOTEHLINHAMM
MyTareHamm cTaTeBux KNiTWH ccaBLiB i NioguHu [9)]. Tak,
nig Yac AOCMIMKEHHS EKCNEPUMEHTAIbHOIO TOKCOKapo3y
BCTAHOBIEHO: META0OMITV NMYMHOK TOKCOKAP 3aTHi reHo-
TOKCUYHO BMIMBATU Ha KIHLIEBY CTafjto CnepmaroreHesy —
CNepMaTo30iamn CiM’'SHUKIB, 3yMOBIIIOKYM NiABULLEHHS
PIBHS LUMX KMITUH i3 MOLUKOAXXEHOK OLHOMAHLIOrOBOK
[HK[10]. OnHak BYBYEHHS BMIMBY TOKCOKAPO3HOI iHBa3iT
Ha PenpOoayKTUBHY CUCTEMY OBOMEXYHOTLCA TiNbK1 A0CTI-
[PKEHHSIMU, SIKi BUKOHaHI Ha TBapuHaXx (ekcnepymeHTans-
HWUIA TOKCOKapOo3), Came TOMY BaXKNWBO OLIHUTW BMNUB
LIbOrO reMnbMIHTO3Y Ha PO3BUTOK NOPYLLIEHb (DEPTUIBHOCTI
B YOIOBIKiB PENPOAYKTUBHOIO BIKY.

TpuBanuin Yac YoNoBIYMI PENPOOYKTUBHWIA TPaKT Ta
iIMYHHY CVCTEMY BMBYanM OKPEMO SiK He NMOB’A3aHi cucTe-
mu. Are B OCTaHHi ABa AeCATUNITTS ocobnmBui iHTepec
BVHWK 40 BMAVBY iIMYyHHOT CUCTEMM Ha YOMOBIYY hepTurb-
HiCTb. BcTaHOBMEHO, WO LS CUCTEMA Bifirpae BaXUBY
ponb Y penpoaykuii NoanHK, | 3MiHa iMyHHOTo romeocTasy
MOXeE MOPYLLMTY HOPManbHWIA PENpPOAYKTUBHWI NpoLiec
i 3ymoBuTK 6e3nnipas [11,12]. Tokcokapos, 6e3yMOBHO,
TaKoX BMMVBAE Ha iIMyHHY CUCTeMy Xa3siHa, | came Ha
KMITUHW IMYHITETY, KOTPi KOHCTUTYLIHO NpU3HaYeHi Ans
enimMiHaLjii reHETUYHOI YYXXOPIAHOCTI, SKUMU € MNYMHKM
Tokcokap [13-15].

B opraniami rocnogaps renbMiHTW BUKITKAKOTb LLMPO-
KWV CNEKTP iIMyHHWX peakLin, Npupofa Ta MexaHism skux
cneuudiyHi, OCKiNbKY renbMiHTV MoXyTb OyTI mxepena-
MU YUCTIEHHUX @HTUTEHHUX nofpasHukis [16]. Y daxosin
nitepaTypi LIMPOKO AUCKYTYETLCA MUTaHHA LLOAO POni
iMYHOIOri4YHMX MOPYLLEHb Y PO3BUTKY YONoBioro 6e3nnia-
9. 3aBOsKM JOCTaTHLO BENWMKIN KiNbKOCTI AOCNIMKEHb B
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innate immunity,
toxocariasis,
male infertility.
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OpwuriHaAbHI AOCAIAXKEHHS

OCHOBHOMY 3'ICOBaHi 3MiHW KIITUHHOTO iIMYHITETY, ane
BiJOMOCTi MPO CTaH CUCTEMU (HAroLMTO3Y, BKITHOHAKUM
HENTPOInbHi Ta MOHOLUMTAPHI NaHKW, Marxe BiCYTH,
xo4a 6yno 6 NpaBMNbHO NOYUHATY BUBYEHHS MEXaHI3MIB
3aXUCTYy came 3 haroumnTo3y sk HabINbLL paHHBOI, TEPMi-
HOBOI Ta edpeKTMBHOI peakuii opraHiamy [17,18].

OTxe, pocnimxeHHs poni Pis3HOMaHITHUX akTopiB y
PO3BUTKY MaTocnepmii — HassBHOCTi TOKCOKApO3HOi iHBasii,
piBHs pparmeHTauii HK cnepmaro3soigis, nokasHukis
KMITUHHOI NaHKW BPODKEHOTO iMYHITETY — MOrmv 6 onoB-
HUTU YWHHI MeToaM Ta fanu 6 3mory BCTaHOBWTY BIIMB
KOXHOrO (pakTopa Ha yNbTpacTpyKTypy crnepmarosoigis
[ANS KPaLLOro PO3yMiHHS NaToreHesy nopyLueHb YONoBiYOi
pPENPOAYKTUBHOT CPyHKLi.

Merta po6otu

BuBYeHHst 0COBNMBOCTEN 3MiH KMITUHHUX (haKTOpIB BPOA-
XEHOTO IMYHITETY B YOINOBIKIB i3 MOPYLLIEHHAM PENpOAYK-
TWBHOI (PYHKLi Ha TNi TOKCOKAPO3HOI iHBa3il.

Martepianu i MeToAU AOCAIAYKEHHA

O6cTexunnm 89 vonosikie Bikom Big 20 4o 45 pokiB, KOTpi
[anu iHhopMoBaHy NMCLMOBY 3rofly Ha y4acTb Yy [0CHi-
IDKEHHI, KOTpe cxBasieHe KoMmiTeToM i3 Gioetukm 13 «3a-
ropisbka MeguyHa akagemis nicnsauniioMHOI OCBITU
MOS Ykpainuy». JocnimKkeHHs 3aiACHANN BIANOBIAHO A0
€TUYHKX | MOpanbHO-NPaBOBYX BUMOT Haka3dy MiHicTep-
CTBa OXOPOHY 340poB’sa Ykpainu Ne 281 Big 01.11.2000 p.

MavujeHTiB noAinuAm Ha M'aTb rpyn:

—nepLua (KOHTPOrbHa) — 12 epTUNbHUX, NPAKTUYHO
3[10POBVIX YONOBIKIB, SIKi NPONLLINIM OBCTEXEHHS SIK AOHOPY
GaHky cnepmu (3rigHo 3 Hakaszom MO3 Ykpainm Ne 787
Big 09.09.2013 p.);

— ppyra (MopiBHsHHST) — 27 iHPEPTUNBHUX NALIEHTIB 3
HopmarnbH1M piBHeM doparmenTauii AHK cnepmaro3soigis
i 3 BIACYTHICTIO @HTUTIN 4O TOKCOKap;

—T1peTsa — 20 iHGhepTUbHMX YOMOBIKIB i3 HOPMabHUM
pisHem dparmerTauii IHK cnepmato3oiais i HasBHICTIO
aHTUTIN 4O TOKCOKap;

—yerBepTa — 15 iHEePTUNBHUX YOMOBIKIB i3 BUCOKM
piBHem dparmerTauii IHK cnepmato3oiais i HasBHICTIO
aHTUTIN 40 TOKCOKap;

— n'ata — 15 iHdepTUNbHUX YOMOBIKIB i3 BUCOKUM
piBHem dparmenTauii IHK cnepmarosoigis 6e3 aHTuTin
[l0 TOKCOKap.

Y yonogikiB focnigHUX rpyn nig Yac GakTepionoriy-
HOTO JOCTIMKEHHS €SKyNATY BUSBUNMW 6akTepiocrnepmito,
L0 3yMOBMEHa rpamnosvuTUBHOK Ta rPpaMHEraTUBHO
¢ropoto, a TakoxX HasiBHICTb IHEKLIN, SKi nepeaatoTbes
CTaTeBUM LLSXOM.

Ycim YonoBikam BMKOHanNM KOMMIEKCHe JOCHioKeH-
HS, O BKMHOYaNo BU3HAYEHHS piBHA (parmeHTaLii
[HK cnepmato3oifiB, HassBHOCTi TOKCOKApO3HOI iHBa3ii
Ta BUBYEHHS CTaHy KMNiTUHHUX (DAKTOPIB BPOOXKEHOTO
iMYHITETY.

®parmenTauito JHK cnepmato3oigis 3giicHunm
metogom Sperm Chromatin Dispertion test (natent PO
Ne 2373288) 3 HacTynHoO BidyaniaLjieto 3a JONOMOror
cBiTnoBoro mMikpockona GRANUM. 3a HopmarnbHi 3HaueH-
HS BBaXanu piBeHb Liboro nokasHuka o 30 % i3 niapa-
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xoBaHux 500 cnepmaro30igis 3a 4ONOMOrOH0 CBITIIOBOrO
mikpockorna GRANUM.

HasBHiCTb TOKCOKapO3HOI iHBa3ii BCTaHOBMNOBaNM
LUMSXOM BUSIBIIEHHS B CUMPOBATLi KPOBI KiNbKOCTi aH-
T!Tin imyHorno6yniniB G (IgG) go aHTUreHiB Tokcokap
iMyHOhEepPMEHTHUM METOAOM 3a AOMOMOro aHanisa-
Topa ¢hotomeTpuyHoro Immunochem-2100 (HTI, CLUA)
Ta 3 BUKOpUCTaHHAM Habopy peakTuBiB «BiTpoTecT»
(Ykpaina). [ins koxHOi gocnigHoi npobw po3paxosy-
Banv iHO4EKC NO3UTUBHOCTI 3@ BifHOLUEHHAM ONMTUYHOI
YCTUHM 3paska 40 rPaHWYHOrO 3HAYEHHs1 HeraTUBHO-
ro KOHTpont. PesynbraT BBaXKanu no3WTUBHUM Npu
3Ha4yeHHsAx >1,1.

[Ona pocnimxeHHs KNITUHHUX (DAKTOPIB BPOMKEHOT
PE3NCTEHTHOCTI BU3HaYanu charouutapHy akTUBHICTb
HeNTPOiniB i MOHOLMTIB KPOBI. B OCHOBI AOCHIIKEHHS —
MeTOAMKa BCTAHOBIEHHS iX NOIMMHABHOI | NepeTpaBnto-
BaHOI 34aTHOCTI LOA0 MIKpODHOT TeCT-KynbTypy nicns
cninbHoi npeiHkybaLii (3a . H. ®pimenem) [19].

KucHesosanexHuin metaboniam Hertpodinis (HCT-
TecT) i PyHKUIOHANbHUI pe3epB KNiTUH (CTUMYNbOBaHWIA
HCT-tect) BU3Hayanu 3a M. €. BikcmaHom, A. H. MasH-
cbkum [20].

[JocnipxeHHs akTMBHOCTI Mienonepokeuaasu (MINO)
HeNTPOWIniB 34iMCHI0BaNM LIMTOXIMIYHO 3a MOAMiKoBa-
Hum meTtogom P. I, Hapuucosa [21].

Bwmict kationHux 6inkiB (KB) y HenTpodbinax Bu3Ha-
yanu 3a JornoMorow Metozy 3 6poMcEHONOBUM CUHIM
3a M. T. WyBuyem [22].

BrByatoum ctaH KNiTMHHUX (haKTOpiB BPOMXKEHOIO
iMyHITETY, BidyanbHe OLiHIOBaHHS 34iCHIOBanu 3a 4orno-
MOrot0 Mikpockona 3 imepcinHoto cuctemoro GRANUM.
Mig Yac BMKOHaHHA METOAMK BMKOPUCTOBYBanu Taki
npunagu: ueHtpudgyra CM-6, tepmoctat TC-80-M2,
TepmocTat TW-2, niunnbHuk nabopartopHuii C-5, cexkyH-
fgomip COr, pH-metp 150 M, apeomeTp AOH-1, Baru
enekTpoHHi FR-H-600, rirpomeTp BUT-2, xonoamnbHuk
Indesit, TepmomeTp TC-7M1.

CryniHb iMyHHUX pO3najiB po3paxoByBanu 3a yHisep-
carnbHo hopMynoto posnagis iMyHHoi cuctemm (PPIC),
3anponoHoBaHoto A. M. 3emckoBuM Ta iH. [23]:

(nokasHMK xBopOro/HopMarnbHWii NokasHuk — 1) x 100 %

FAKWo po3paxoBaHa BENUYMHA Ma€E 3HaK «MiHYC»,
y XBOPOro BM3HAYaETLCHA IMyHHa HegocTaTHICTb (-1,
-2, -3), KO «Nncy — rinepdyHKUis iMyHHOI cucTemm
(+1, +2, +3). Konm oTpumaHa BenuumHa 3HaxoanTbCS
B iHTepBani 1-33 %, Le OUiHIOKTb SiK NepLwuin CTyniHb
iMyHHVX po3nagis (-1), gianasoH konueaHb Big 34 % no
66 % Bignoeigae Apyromy CTyneHio (-2), NepeBuLLEHHS
66 % — TpeTbomy (-3).

CratncTnyHO UM poBi pesynsTatv onpawosanu
3a gonomoroko nporpamm Statistica (StatSoft Statistica
v.6.0.; Homep niuensii nporpamu STA 862D175437Q)
3 BUKOpWCTaHHAM TecTy Banbga-Bonbdosuug (Wald-
Wolfowitz runs test), nopiBHtoloun ABi He3anexHi rpynu.
PisHuuto BBaXanu BiporigHo Npu AOCATHYTOMY PiBHI
3HauywocTi p < 0,05. JaHi HaBeneHi sk meniaHa (Me)
i MibxkBapTUnbHUIA po3max (RQ), sknii siBnsie coboto
PI3HNLD MK 3HaYeHHAMU 75-ro i 25-ro npoueHTMnen
(RQ =75% UQ - 25% LQ), ne UQ — BepxHilt kBapTUIb;
LQ — HWKHIN KBapTUIb.
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Tabnuus 1. CTaH dyHKLiOHaNbHO-MeTaboniYHoro cTaTycy HeMTPOMiInis i MOHOUWTIB Y (hepTUNbHUX Ta iHPEepPTUIBHNX YOMOBIKIB,

Me (75%Q - 25%Q = RQ)

MokasHuk, 1 rpyna
OAVHMLI BUMipPIOBaHHS (n=12)

2 rpyna 3rpyna 4 rpyna
(n=27) (n=20) (n=15)

®IH Ha 30 xB, % 66,5 50,0* 38,0* 38,0

(68,0-66,0 = 2,0) (54,0-38,0 = 16,0) (53,0-35,0 = 18,0) (48,0-38,0 = 10,0)
®YH Ha 30 x8, y.0. 2,2 1,5* 1,5* 1,5*

(2,3-2,1=0,2) (1,8-1,3=0,5) (1,7-1,4=0,3) (1,7-1,4=0,3)
®IH Ha 120 xB, % 56,0 40,0* 38,0* 39,0*

(57,0-55,0 = 2,0) (50,0-33,0 = 17,0) (50,0-25,0 = 25,0) (50,0-30,0 = 12,0)
®YH Ha 120 xs, y.0. 3,0 1,4* 1.4* 1,5%

(3,1-29=0,2) (1,7-1,2=0,5) (1,8-1,2=0,6) (1,7-1,4=0,3)
®IM Ha 30 xB, % 345 28,0 30,0* 30,0

(36,5-33,0 = 3,5) (30,0-25,0 = 5,0) (44,0-25,0 = 19,0) (34,0-25,0 =9,0)
®YM Ha 30 x8, y.0. 2,0 1,8 1,4* 1,5*

(2,2-1,9=0,3) (1,5-1,2=0,3) (1,5-1,3=0,2) (1,8-1,4=0,4)
®IM Ha 120 x8, % 20,0 25,0 34,0 30,0

(21,5-19,0 = 2,5) (30,0-20,0 = 10,0) (40,0-20,0 = 20,0) (31,0-22,0 =9,0)
®YM Ha 120 x8, y.0. 3,0 1,2* 1,5* 1,3*

(3,2-2,8=0,4) (1,5-1,1=0,4) (1,7-1,4=0,3) (1,7-1,2=0,5)
HCTcn, y.o. 2,1 1,7* 15 1,7*

(2,2-1,9=0,3) (1,8-1,3=0,5) (2,0-1,5=0,5) (1,7-1,4=0,3)
HCTcr, y.o. 2,0 2,0 1,8 1,7+

(2,2-1,9=0,3) (2,0-1,8=0,2) (2,0-1,3=0,7) (2,0-1,5=0,5)
KB, y.0. 2,3 1,6* 1,8* 2,0%

(2,3-2,2=0,1) (1,8-1,5=0,3) (1,9-1,6 =0,3) (2,0-1,5=1,6)
MO, y.o. 2,2 24 2,8* 23

(2,3-2,1=0,2) (2,7-2,1=0,6) (2,8-16=1,2) (2,6-2,1=0,5)

5 rpyna

(n=15)

45,0*

(58,0-38,0 = 20,0)
1,4*
(1,5-1,3=0,2)
42,0*

(52,0-30,0 = 22,0)
1,3*
(1,5-1,0=0,5)
27,0*
(28,0-24,0=4,0)
1,3*
(1,5-1,2=0,3)
20,0
(25,0-20,0=5,0)
1,455
(1,3-1,0=0,3)
19
(2,0-1,7=0,3)
2,0
(2,3-1,9=04)
1,5*
(1,9-1,2=0,7)
23
(2,8-2,0=0,8)

*'p <0,05 wopo 1 rpynu; **: p < 0,05 wogo 2 rpynu.

Pe3yAbTaTy Ta iX 06roBopeHHs

Y pesynbraTi 4OCTIMKEHHS cucTeMm haroumtosy B na-
LiEHTIB APYroi rpyny BUSIBUNY 3HWXKEHHS MOIMHANBHOI
yHkuii HenTpodpinie (PIH) Ha 30§ 120 xB Ha 25 %129 %
BignoBigHo. MNepeTpaBntioBaHa 34aTHICTb HeWTpodinis
(PYH) Takox Byna sHwkeHa Ha 30 xB Ha 32 %, Ha 120 xB
Ha 54 % 1010 NOKA3HWKIB KOHTPOIBHOI rpynu.

Mig yac pocnigpXeHHs MOHOLMTAPHOI NaHKK Cro-
cTepiranu 3HWKEHHS nornuHanbHoi dyHKLUii Ha 30 xB
i 36inbLeHHss Ha 120 xB Ha 19 % i 25 % BianoBiaHo.
lMepeTpaBnioBaHa 3aaTHicTb Byna 3HukeHa sk Ha 30 XB,
Tak i Ha 120 xB — Ha 35 % Ta 60 % LOAO NOKAa3HWKIB
KOHTPOIbHOI rpynu BignosigHo (mabs. 1).

MokasHukn cnoHTaHHoro HCT-TecTy 3HUXeHi Ha
19 %, a cTMMyNbLOBAHOrO BIAMNOBIAANN 3HAYEHHSIM KOH-
TPOMLHOI rpynu.

Mg Yac oocnimKeHHs NOKa3HKIB MiKpoBiLMAHOT cuc-
Temu BusiBunu: Kb 6ynu 3HuxeHi Ha 20 %, a nokasHWky
MO 36inbLueHi Ha 9 %, LLO € CTAaTUCTUYHO HEBIPOTAHWM,
ane KniHIYHO 3HaYyLLmUM.

OTxe, B NaLieHTIB APYroi rpyniut BUSBUIN 3HKEHHS
NOrMMHanNbHOI Ta NepeTpaBItoBaHOI 30aTHOCTI HEWTPO-
¢hiniB, a TaKOX NiABULLEHHS NOMUHANBHOI Ta 3HWKEHHS
nepeTpaBntoBaHOi (hyHKLLI MOHOLIMTIB, LLO CBIAYUTb NPO
HEe3aBepLLEHICTb haroLMTo3y BkasaHUX MaHoK Ha Tri 36e-
PEXEHHS1 PyHKLIOHAMBbHO-MeTabosiYHOro pe3epBy KIiTUH
i BUCHaxeHHs1 MikpobiLumaHoi cuctemu, 3okpema Kb.

Y nauieHTiB TPETbOI rpynu crocTepirany 3HMKEHHS
norfMHanbHoI 3aaTtHocTi HenTpodinia Ha 30 i 120 xB Ha
43 % T1a 33 %; nepetpaentoBaHoi —Ha 32 % Ta 54 % oo
rpynu koHTponto. ig Yac JocnimkeHHs MOHOUMTapHOT
NaHKW cnocTepirany 3HWKEHHS NOrMMHANbHOI yHKLIT
Ha 30 xB Ha 13 % Ta 36inbLlieHHs Ha 120 xB Ha 70 %;
nepeTpasntoBaHa 3aaTHiCTb 3HWxeHa Ha 30 % i 50 %
BiAMOBIAHO LLOAO rPYNU KOHTPOSHO.
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MokasHukn HCT-TecTy (CMOHTaHHOrO Ta CTUMYMbLO-
BaHoro) 6ynu 3HuxeHi Ha 29 % i 10 % BigNOBIAHO Lo
rPynn KOHTPOIHO.

Bwmict KB 6yB 3HWxeHUM Ha 22 %, a MIMO 36inbLue-
HUM Ha 27 % LLOJO rpynit KOHTPOSHO.

OTxe, y TpeTiit rpyni cnocTepirany HeZoCTaTHICTb
NOrAUHasnbHOI Ta NepeTpaBrioBaHOI (OYHKLIA HENTPO-
hinis NpY NigBWLLEHHI NOMMMHANBHOI Ta 3HWKEHHI ne-
peTpaBnoBaHoi 34aTHOCTI MoHouuTiB. Lle cBigunTb Npo
He3aBepLUEHICTb arounTo3y K HEMTPOWMINBHOI, TakK i
MOHOLIMTAPHOI NAHOK Ha TNi BUCHAKEHHS PyHKLiOHanb-
Ho-MeTabonivHoro pesepBy Ta AucbanaHcy MikpobiLmMaHoi
cuctemm (nigeueHHs MIMO Ta 3HkeHHs KB).

Y nauieHTiB YeTBepTOl rpynit BCTAHOBUMY 3HIKEHHS
Ha 30 i 120 xB siK NOrMUHANBHOI 30aTHOCTI HEMTPOWINiB,
Tak i nepeTpaBntoBaHoi 3gaTHocTi Ha 43 % i31%, 32 % i
50 % LL0A0 KOHTPOMNBLHOI rPyMK. Y MOHOLIUTIB cnocTepira-
TN 3HWXKEHHS NormmHanbHoi 3aaTHocTi Ha 30 xB Ha 13 %
Ta 36inbleHHs Ha 120 xB Ha 50 % LWOAO KOHTPOILHOI
rpynu; 3HWKEHHS nepeTpasnioBaHoi 3gatHocTi Ha 30 i
120 xB Ha 25 % i 57 % BiANOBIAHO LLOAO KOHTPOMBHOI
rpynu.

MNokasHuku HCT-TecTy (CMOHTaHHOrO Ta CTUMYbOBa-
Horo) 6ynu 3HmkeHi Ha 19 % Ta 15 % BignoBiAHO Lioao
KOHTPOIBHOI rpynu.

Bwmict KB 3HuxyBaBcs Ha 13 % LIoAO0 KOHTPOMbHOI
rpynu, sHadeHHs MINO maixe BiANOBIgANM KOHTPOIHO.

OTxe, B YeTBEPTIN rpyni Takox cnocrepiranu
He3aBepLUeHnn harounTos K HeUTPodinbHOI, Tak i
MOHOLMTAPHOI NMaHOK (BCTAHOBUMU 3HWXEHHS MOrMu-
HarnbHOI Ta NepeTpaBnioBaHoOl 30aTHOCTI HenTpodinis,
NiABULLEHHS NOMMMUHAMNBHOI Ta 3HWXEHHS NepeTpaBnio-
BaHOI (DYHKLii MOHOLMTIB) Ha TNi BUCHAXEHHS (DYHK-
LioHanbHo-MeTaboniyHoro pesepsy Ta MikpobiuuaHoOi
cucTemMu.
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OpwuriHaAbHI AOCAIAXKEHHS

Y naujeHTiB N'ATOi rpynu crnocTepirany 3HWKEHHS
NOrM1HanNbHOI Ta NepeTpaBstoBaHOI 30aTHOCTI HEWTPO-
¢iniB Ha 30 i 120 xB Ha 33 % i 25 % 1@ 36 % i 57 %
BiANOBIAQHO LIOAO KOHTPOMbHOI rpynu. lMNMornuHanbHa
3AaTHICTb MOHOLMTIB 3HWKyBanack Ha 30 xB Ha 22 %
OO0 KOHTpOMbHOI rpynu, a Ha 120 xB Bignosigana ii
3HaueHHsM. [NepeTpaBnioBaHa 3naTHICTb MoHOLMTIB Gyna
3HmkeHa Ha 301 120 xB Ha 35 % i 64 % BianoBigHO LWOA0
KOHTPOIBLHOI rpynu.

lMokasHukn HCT-TecTy cnoHTaHHOro Bynu 3HKeHN-
Mmn Ha 9 %, a CTUMYNbOBAHOrO BiANOBIAANM 3HAYEHHAM
KOHTPOSILHOI rpynu.

Bwict KB 6yB 3HWxeHuMi Ha 35 % L10A0 KOHTPOMBHOI
rpynu, BmicT M maitxe BiZNOBIAAB KOHTPOSHO.

Omxe, cnocTepiranu 3HWKEHHS NOMUHANbLHOI Ta
nepeTpaBnioBaHoi 34aTHOCTI K HeWTpodinis, Tak i
MOHOUMTIB, LIO BKa3ye Ha HesaBepLleHiCTb daroum-
TapHoOi (YHKUii 060X KMITUHHUX NaHOK BPOAXKEHOro
iIMYHITETY Ha Tni 36epexeHHs yHKLioHanbLHo-meTabo-
NiYHOTO pe3epBy KNITWUH i BUCHaXEHHS! MikpobiLmaHoi
CUCTEMM.

Pesynbratu gocnigkeHb nokasanw, Lo HesaBep-
LLIeHICTb (haroLmMTo3y HeMTPOiNbHOI Ta MOHOLMTAPHOT
NaHoK BM3Havanum B ycix rpynax (2, 3, 4, 5 rpynu) 3i
36epexeHHsIM yHKLioHanbHo-MeTaboniYHOro pesepsy
y APYrin i MATin rpynax, BUCHaXEHHAM NOro Y TPETIN i
YeTBEPTIN.

Buxogauum 3 oTpuMaHuxX AaHux, LiKaBO BU3HAYUTM
CTYNiHb IMYHOMNOTIYHMX po3nagiB y BCiX rpynax nawieH-
TiB i3 NOPYLUEHHAMMW PenpoayKTUBHOI PYHKLIT Ha TRi
TOKCOKapO3HOi iHBa3ii. BusHaueHHs cTyneHs posnagis
HecneungivyHOoT IMyHHOI cUCTEMU Jano MOXIUBICTb
BCTAHOBUTN HaMBInNbLL iMyHOMONYHO CKOMMPOMETOBAHI
naHKu haroumnTosy.

[Onsa gpyroi rpynu ®PIC HeiTpodhinbHOI NnaHku Mae
surnan ®IH, " ®4H, 2 ®IH 1 ®YH,, 2 HCT - (snac-
TMBA HELOCTATHOCTI 1-2 CTyneHs), AN MOHOLMUTapHOI
naHkn — ®IM, " UM, 2 OIM,, *! UM, (xapakTepHa
ANS HepocTaTHOCTI 1-3 CTyneHiB).

[nsa TpeTboi rpynn dhopmyna HerTpPoIinbHOI NaHKM
mae surnag ®IH, 2 OYH, 2 OIH, 2 ®YH, 2 HCT -
HCT, " (Bnactuea HegocTtaTHoCTi 1-2 CTyneHs), Ans
MoHoLvTapHoi naHkn — ®IM, - UM, GIM 2 OHM, 2
(xapakTepwn3ye 3mMiHU Bif HEQOCTATHOCTI A0 akTvBaLi 2
CTyneHs).

[ins yeTBeEpTOI rpynK chopmyrna HeMTPOiNbLHOI NaH-
ku mae Bumag ®IH, 2 ®YH, 2 ®IH 2 ®YH,, 2 HCT -
HCT_ " (snactuea HegocTaTHoCTi 1-2 CTyneHs), Ans
MOoHoLTapHoi nankn — ®IM, 7 UM, - OIM 2 OUM, 2
(xapakTepu3aye 3MiHu Bif HeLOCTATHOCTI 40 akTuBaLii 2
CTYNeHs).

[Onsa n'atoi rpynu dopmyna HeRTPOinbHOI NaHKu
mae surnag ®IH, 2 OYH, 2 OIH 1 ®YH, 2 HCT_ -
(BnactvBa HepocTaTHOCTI 1-2 CTyneHs), AN MOHOLM-
TapHoi naHkn — ®IM, " OYM, 2 OYM,, 3 (xapakTepHa
ANs HEQOCTATHOCTI 2—3 CTYNeHiIB).

Cyasun 3 pesynbraTiB BUBYEHHS CTYMeHsi poanajis
iMYHHOI CMCTEMM B NaLiEHTIB YCiX rpyn, MOXHa 3pobuTm
BMCHOBOK: HanbinbLl iMyHONOriYHO KOMNPOMETOBA-
HUMK € apyra i n'ata rpynu (6e3 HasBHOCTI TOKCOKa-
pO3HOI iHBasii), B SKUX CroCTepiranu HeLoCTaTHICTb
2-3 cTyneHiB.
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Y Tperit i yeTBepTin rpynax suaHaumnu sminu ®PIC
Bif aKkTuBaLii 4O HeJOCTaTHOCTI 2 CTyneHs (Lnsxom
3pOCTaHHS NOrAMHaNbHOI YHKUIT MOHOUMTIB), WO,
MOXITMBO, 3yMOBIEHO HasiBHICTIO TOKCOKaPO3HOI iHBa3il,
KOTpa, BOYEBWb, | BUKIMKAE aKTUBALLil0 caMe MOHOLM-
TapHOI NaHKK.

B ocHoBHOMY aTaka KniTvH napasuta 34iNCHIETLCS
3a [OMNOMOrOK aHTUTINO3aneXHOI KNiTUHHO onoce-
PEAKOBAHOI LIMTOTOKCUYHOCTI, i Ik €DeKTOPHI KNiTUHM
npy LbOMY Litl0Tb came Mmakpodaru, KoTpi BHacnigok
dharounTo3y Ta NPOAYKLIT NEBHMUX LUTOKIHIB CNPUSIOTH
LUBMZKOMY BUrHAHHHO MOLLKOKEHOTO iMYHHOK peakLieto
renbmiHTa [24,25].

Omxe, OTpUMaHi HamMu AaHi y3ropxylTbes 3i CTa-
O AYMKOI MPO PO3BUTOK AncHanaHcy iMyHOMoriYHuxX
MOKa3HUKIB Ha TN NapasuTapHOi iHBasii, LLO BUPaXEHW
y POPMi KiNbKICHUX i PyHKLIIOHaNbHUX 3MiH cepen MOHO-
LmTiB, HEMTPOIniB i NiMchoLMTIB NepudepuyHoi KPoBi, a
TakoX y popmi NOpyLLEHHS HOPMarbHUX CiBBIAHOLLEHD
KNiITUHHUX Cy6nonynsuii, Wo € OCHOBOK MOPYLUEHHS
iMyHOMOriYHOI peakTUBHOCTI [26,27].

BucHoBKU

1. Y pesynbrari 4OCRimKEHHS BCTAHOBWIM, LLIO TOKCO-
Kapo3 BWKMMKaE iMyHONATONOrYHi peakLii, 3yMoBneHi
CTyneHeM B3aEMHOI adanTaLlii napasuTa Ta xassiHa.

2. HaibinbLl iMyHONMOrYHO KOMMPOMETOBaHUMM €
rpynu 6e3 HasiBHOCTI TOKCOKapO3HOi iHBasii (apyra Ta
n'sATa), WO NPOsBMSETHCS HE3aBEPLLEHICTIO haroumTosy
060x naHok 3i amiHamn ®PIC (HegocTaTHiCTb 2—3 cTyne-
HiB) Ha Ti 36epexeHHs yHKLioHanbLHo-MeTaboniYHoro
pe3sepsy.

3. Y YOnoBiKiB 3 HAsBHICTIO TOKCOKapO3HOI iHBa3il
(TpeTs Ta YeTBepTa rpynu) BU3HAYaAETLCA HelaBepLue-
HICTb haroumMTo3y SIK HeTPOQINLHOT, Tak i MOHOLIMTaPHOIT
naHok 3i 3miHamm OPIC (Big HegocTaTHOCTI [0 akTuBaLlii
2 CTyneHs) Ha Tri BUCHaXeHHS yHKLiOHanbHO-MeTabo-
NiYHOTO PE3EPBY.

4. [loCnimKeHHs KNITVHHOT NaHKW BPOKEHOTO iMyHi-
TETY B HOMOBIKIB i3 MOPYLLEHHAM PenpogyKTUBHOI (OyHKLT
€ HeoOXiHOW CKMagoBO KOMMMEKCHOrO OOCTEXEHHS,
LU0 AACTb 3MOry BAOCKOHANMUTY AiarHOCTUKY YOMOBIYOro
6e3nnipas Ta cnpuaTMMe po3pobneHHI0 NaToreHeTUYHO
00I'PYHTOBAHOI TaKTUKM NiKyBaHHS.

MepcnekTuBM noganblwnx gocnigxeHb. 3 or-
NSy Ha HaBefeHi hakTu, NNaHyeTbCs KOMMNIEKCHe
BMBYEHHSI CTaHy BPOXEHOro Ta HabyToro imMyHiTeTy,
BKITHOYAKMM [OCHIIKEHHS LIMTOKIHOBOTO cTaTycy y dep-
TUNBbHUX Ta IHEPTUNBHUX YOMOBIKIB 3 ypaxyBaHHAM
piBHs pparmeHTauii AHK cnepmato3oigis i HasBHOCTI
TOKCOKapO3HOi iHBasii Anst po3pobneHHs HoBMX naTore-
HETUYHO OOI'PYHTOBAHMX NiAXOAIB AiarHOCTMKM YOMOBIYOrO
oe3nnigas.
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The interaction of morphological changes in the liver
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with the development of extrahepatic manifestations in patients

with chronic hepatitis C

Yu. Yu. Riabokon, V. A. Tumanskiy, E. V. Riabokon

Zaporizhzhia State Medical University, Ukraine

The purpose of the work was to analyze the connections of morphological changes in the liver with the manifestation of
clinical signs of extrahepatic manifestations in patients with CHC.

Material and methods. The study included 86 patients with CHC. The correlation analysis of expressiveness degree of liver
fibrosis and histological activity depending on the presence of clinical signs of extrahepatic manifestations of disease and
changes of autoimmune parameters was carried out.

Results. It was found that the incidence of mixed cryoglobulins in the blood of patients with CHC had a dependence on the de-
gree of fibrosis of the liver. In the presence of liver fibrosis F 3—4 mixed cryoglobulins were found in 94.2 % versus 64.7 %
of patients with stages of liver fibrosis F 12 (P < 0.01). In patients with stages of liver fibrosis F 3—4, the quantitative content
of mixed cryoglobulins, RF-IgM and CIC was higher than those of patients with stages of liver fibrosis F 1-2. In patients with
fibrosis in the liver F 3—4 cryoglobulinema incidence of vasculitis with formation of Meltzer’s triad was higher than in patients
with liver fibrosis F 1-2 (19.2 % versus 2.9 %, P < 0.05). Content of mixed cryoglobulins correlated with the degree of fibrosis
of the liver (r= +0.49, P < 0.01). A factor A3 was more often detected in patients with stage F 3—-4, compared with patients with
stage F 1-2 of fibrosis (81.5 % versus 19,2 %, P < 0.01).

Conclusions. CHC patients with liver fibrosis F 3—4 are characterized with more frequent appearance of mixed cryoglobulins,
higher content of RF-IgM and CIC in serum than in patients with liver fibrosis F 1-2. This explains the higher frequency of
clinical manifestations of extrahepatic manifestations of immunocomplex genesis in patients with F 3—4 fibrosis. Histological
activity of A3 in patients with CHC is most often combined with fibrosis of the liver F 3—4, which causes a high frequency of
cryoglobulinemic vasculitis development in these patients.

B3aemo3B’A3kU MOPPOAOTiUHMX 3MiH Y NeUiHLi 3 PO3BUTKOM No3aneyiHKoBUX NPOABIB
Y XBOPUX Ha XPOHiYHUM renatut C

0. 10. PsibokoHb, B. 0. TymaHcbkuit, 0. B. PA6okoHb

MeTa po6oTu — npoaHanisyBat 38’s3ki MOPEONOTiYHMX 3MiH Y NEeYiHLi 3 MaHichecTaLieto KNiHIYHMX 03HaK No3aneyviHKOBUX
nposBiB y xBopux Ha XI'C.

Matepianu Ta MmeToau. Y gocnimxeHHs 3anyumnm 86 xsopux Ha XI'C. BukoHanu aHania B3aeMO3B'3KiB CTyNeHs BUPa3HOCTi
¢hibpo3y neviHky Ta ricCTONOrYHOT aKTUBHOCTI 3aNEXHO Bif HASIBHOCTI KMiHIYHUX 03HAK NO3aneYiHKOBUX NPOSIBIB 3aXBOPHOBAHHS
Ta 3MiH aBTOIMYHHUX NapaMeTpiB.

Pesynbsratu. BetaHoBunm, WO YacToTa nosiBY 3MillaHux KpiornobyniHiB y kposi xBopux Ha XI'C mana 3anexHicTb Big
cTyneHs ibpo3y nevikn. 3a HasBHOCTI ibpo3y neviHkv F 3—4 amiwaHi kpiornobyniHu Busienanu y 94,2 % npotu 64,7 %
nauieHTiB 3i cTagiamu ibpo3y nevitkn F 1-2 (p < 0,01). Y xBopux 3i cTagiamu ¢ibpo3y neviHkn F 3—4 KinbkicHUA BMICT
3MiLannx kpiornobyninie, RF-IgM i LIIK 6ynu BuLMMK 3a aHanoriyHi nokasHuky nawieHTiB 3i ctagismu ¢ibposy neviHku F
1-2. Y xBopux i3 ¢hibpo3om neviHkn F 3—4 yacTtoTa BUSIBNEHHS KpiornobyniHeMIiYHOrO BackyniTy 3 (hopMyBaHHAM Tpiaam
Menbtuepa 6yna BuLa, Hix y naujieHTis i3 dibposom nevinkn F 1-2 (19,2 % npotnt 2,9 %, p < 0,05). BMicT 3milaHux kpio-
rnoByniHiB kopentoBaB 3i cTyneHem ¢hibpo3y nediHkn (r = +0,49, p < 0,01). AkTuBHICTb A3 YacTilue BUSBNANN Y XBOPUX
3i cTagiamm ibposy neviHkm F 3—4 nopiBHAHO 3 nauieHTamu, koTpi Manm crtagii ¢idposy F 1-2 (81,5 % npotu 19,2 %,
p <0,01).

BucHoBku. XI'C y xBopyix i3 pibpo3om neviku F 3—4 xapakTepnayeTbes YacTilLOK NOSIBOK 3MiLLAHMX KPiornobyniHiB, BULLMM
Bmictom RF-IgM i LIK y cpoBaTLi kpoBi, Hix y nauieHTiB i3 ¢ibpo3om neviHkv F 1-2. Lle nosicHioe GinbLuy 4acToTy KniHiYHOI
MaHicbecTaLlii no3ane4iHkoBUX NPOSIBIB iMyHOKOMIMIIEKCHOTO reHe3y B NawieHTiB i3 hibpo3om nevinkm F 3—4. FicTonorivyHa ak-
TnBHiCTb A3 y XxBopUX Ha XI'C HanyacTille noegHyeTbest 3 hibpo3om neviHku F 3—4, 1o 3yMOBMIOE BUCOKY YaCTOTY PO3BUTKY
KpiornoByniHemi4HOro BacKymiTy B X XBOPWX.

B3aumocBA3u MOppOAOTrHUECKUX U3SMEHEHUI B NEYEHU C Pa3BUTUEM BHENEYEHOUHbIX
NPoABAEHUN Y HOALHBIX XPOHHUECKUM renatutom C

0. 0. Pi6okoHb, B. A. TymaHckuii, E. B. PA60KOHb

Lienb pa6oTkl — npoaHanuavpoBaThb B3aMOCBsI31M MOPGONOrNYECKIX UBMEHEHUI B NEYEHN C MaHUECTaLMEN KIMHUYECKUX
MPU3HAKOB BHENEYEHOUHBIX MPOSIBIEHUI Y GONbHBIX XPOHUYeckuM renatutom C.
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Matepuanbi u MeToAbl. B uccnenosarme BktoyeHs! 86 6onbHbIX XI'C. MNpoBeseH aHanms B3anMOoCBsi3el CTENEHU BbIpaXKeH-
HOCTU hMBPO3a NeYEH 1 TMCTONOMMYECKON aKTUBHOCTM B 3aBYCUMOCTM OT HANMUmMs KNMHUYECKMX NPU3HAKOB BHENEYEHOUHbIX
NPOSIBMEHMI 3a6051eBaHNS 1 UISMEHEHMUIN 8y TOUMMYHHbIX NapamMeTPOB.

Pesynbrathbl. YCTaHOBNEHO, YTO YaCTOTa NOSBMEHWS CMELLaHHbIX KpUornobynuHoB B kKpoBy 6onbHbIX XI'C nvena 3aBucy-
MOCTb OT cTeneHu unbposa nevern. MNpn Hannumm rbposa neveHn F 3—4 cMellaHHble KpUornobynuHbI onpeseneHsl y
94,2 % npotuB 64,7 % 60nbHbIX CO cTaausamMu dnbposa nevern F 1-2 (p < 0,01). Y BonbHbIX o cTagusimmn ¢rbposa neveHu
F 3-4 konnyecTBeHHOE cofepXxaHne cMeLlaHHbIx kpuornobynuHos, RF-IgM 1 LIVIK 6bin0 Bbilue aHanornyHbIx nokasarenen
60nbHbIX co cTaguamu rbposa neyveHmn F 1-2. Y naumeHToB ¢ onbposom nevenn F 3—4 yactota obHapyxeHus kpruornooby-
TNMHEMUYECKOrO BacKynnTa ¢ hopMmpoBaHnem Tpruaabl MenbTuepa 6bina Bbille, YeM y naLyeHToB ¢ prubpo3om neveHn F 1-2
(19,2 % npotnB 2,9 %, p < 0,05). CogepxaHne cMeLLaHHbIX KpUOrnoBynMHOB KOPPENMPOBASO CO CTENEHbIO BbIPaXXEHHOCTH
mbposa nevenn (r= +0,49, p < 0,01). AkTuBHOCTb A3 Yallle ycTaHoBMEHa y 6onbHbIX CO cTagusaMm ¢ubposa nevenn F 3—4
MO CPaBHEHMIO C NaLMeHTamm co ctaguamm dubposa F 1-2 (81,5 % npotve 19,2 %, p < 0,01).

BbiBoabl. XI'C y 60nbHbIX ¢ (nbpo3om nevenmn F 3—4 xapaktepuayetcs bonee YacTbiM NOSIBNEHNEM CMeLLAHHbIX KpUOrnooy-
nvHoB, 6onee BbicokuM copepxxaHnem RF-IgM v LIVK B kpoBu, Yem y nauyeHToB ¢ donbposom neyenn F 1-2. 31o obbsicHseT
6oree BbICOKYIO YaCTOTY KMUHUYECKON MaHUecTaLmnn BHENEYEHOUHbIX NPOSBEHNIA MMMYHOKOMMIEKCHOMO Xapaktepa y
60nbHbIX ¢ hnMbpo3om neyenmn F 3—4. Mctonornyeckas aktuBHocTb A3 y BonbHbix XI'C Hanbonee yacto covetaetcs ¢ prbpo-
30M neyeHm F 3—4, 4to 06ycrnoBnMBaEeT BbICOKYHO YaCTOTY Pa3BUTUS KPUOTMOBYNMHEMYECKOTO BaCKyNTa Y 3TVX NaLMEHTOB.

Chronic Hepatitis C (CHC) is characterized not only by
the high risk of progression of liver fibrosis with the for-
mation of liver cirrhosis and hepatocellular carcinoma,
but also a high incidence of extrahepatic manifestations
that increase the risk of mortality in these patients [1-3].
The presence of features of liver damage in patients
with the presence of extrahepatic manifestations is a
controversial issue. In the first studies there was a hy-
pothesis about the superiority of less pronounced liver
damage in patients with CHC with mixed cryoglobuline-
mia, because the prevention of hepatocyte infection
was explained by the possible blockade of receptors to
very low density lipoproteins, through which HCV enters
the liver cells by endocytosis by monoclonal IgM-k with
activity of rheumatoid factor (RF) [4]. It is believed that
HCV replicated in the cells of the immune system causes
chronic stimulation, which creates conditions for poly- and
monoclonal proliferation of B-lymphocytes, poly- and
monoclonal production of IgM-RF, which is the basis of
mixed cryoglobulins. HCV-infection is characterized by
the unique immunological phenomenon: no other infection
is noted with such a high frequency of RF production and
its specificity [5,6]. In the research [7] on the contrary, it
was shown that in the significant number of patients with
HCV-infection mixed cryoglobulinemia was characterized
by a distinct advantage of fibrosis with cirrhosis. Accor-
ding to the authors [8], it is IgM-RF in any living thing as
the progression of liver fibrosis by stimulating Kupffer
cells to synthesize paracrine compounds that accelerate
the synthesis of extracellular matrix proteins.

The purpose of the work

To analyze the relationships of morphological changes in
the liver with the manifestation of clinical signs of extrahepatic
manifestations in patients with chronic hepatitis C.

Material and methods

The study included 86 patients of the hepatological centre
of Zaporizhzhia Regional Infectious Clinical Hospital.
The stage of liver fibrosis and histological activity were
determined on the METAVIR scale in the morphological
study of hepatobiopsy (conducted in the University Hos-
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pital of ZSMU, MD, PhD, DSc, prof. V. A. Tumanskiy) or
through noninvasive Fibrotest and Actitest. The age of
the patients ranged from 18 to 60 years, there were 34
men, 52 women. Patients were divided into groups: 34
patients with stages F 1-2 and 52 patients with stages
F 3-4 liver fibrosis. Histological Activity A1 was in 31
patients, A2 — 28 patients, A3 —in 27 patients.

Specific research methods included determination
of the content of RF-IgM and RF-IgG in serum (ORGEN-
TEC, Germany); circulating immune complexes (CIC)
(Hycult biotech, USA) by the immunoassay method and
the content of mixed cryoglobulins by spectrophotometric
method. The control group included 30 healthy people. All
the special researches were carried out in the Educational
Medical and Laboratory Center of ZSMU (Head — MD,
PhD, DSc, prof. A. V. Abramov).

Statistical analysis of the results was performed using
the existing database of surveyed patients and healthy
individuals in the program Statistica® for Windows 6.0
(StatSoft Inc., NeAXXR712D833214FANS). The research
results are presented as Me (Q,,; Q). When evaluating
the significance of quantitative features differences
between samples Mann-Whitney criterion was used,
qualitative characteristics — method of chi-square (x?). The
degree of connection between the signs was estimated
by the Spearman’s rank correlation method.

Research results and their discussion

According to the results of the research, it was established
that biochemical signs of mixed cryoglobulinemia were
detected in 71 (82.5 %) patients with CHC, and the fre-
quency of their appearance was dependent on the degree
of liver fibrosis. In the presence of liver fibrosis F 3-4
mixed cryoglobulins were detected in 49 (94.2 %) patients
versus 22 (64.7 %) patients with liver fibrosis stages F
1-2 (2= 12.4; P <0.01) This regularity was confirmed by
the results of the comparison of the quantitative content
of blood serum as mixed cryoglobulins and the content of
RF and CIC. In patients with CHC liver fibrosis stages F
3—4 cryoglobulins mixed content, RF-IgM and CIC were
significantly higher than similar rates in patients with liver
fibrosis F 1-2 (Table 1).

The increase in the frequency of detection of mixed
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Table 1. Comparison of the quantitative content of mixed cryoglobulins, RF IgM/IgG
and CIC in patients with CHC with different stages of liver fibrosis, Me (Q,,; Q,,)

Healthy people Patients with CHC (n = 86)
(n=30) F1-2 (n = 34) F 3-4 (n="52)

Mixed cryoglobulins, opt.  <2.50 345 (2.19; 4.30) 4.23(3.90;4.85)..

cryoglobulins, the level of increase in their content, as well
as the content of RF-IlgM and CIC in serum in patients with
CHC in the progression of liver fibrosis were associated
with clinical manifestations of cryoglobulinemia syndrome.
Thus, in patients with stages of liver fibrosis F 3—4, the fre-
quency of detection of hemorrhagic cryoglobulinemic

vasculitis with the formation of Meltzer's triad was higher RF-IgM, IU/mi <20 56.9(19.9;112.3)  104.8 (34.8,2020)..
than in patients with stages of liver fibrosis F 1-2 (19.2 % RF-IgG, IU/mi <20 604(29.6,1294)  785(57.1,1142)
CIC, mAU/mI 184.8 (156.8; 197.3) 2267 (201.2;268.7)  535.0 (448.3; 865.6) ***

versus 2.9 %, x?=4.90; P < 0.05). The positive correlation
between the average level of the quantitative content
of mixed cryoglobulins in the serum and the degree of
expressiveness of the liver fibrosis (r= +0.49; P < 0.01)
confirms the pattern found in our study. Analysis of oth-
er extrahepatic manifestations showed no statistically
significant difference in the frequency of their detection
(P>0.05) in patients with CHC with different stages of liver
fibrosis. However, isolated extrahepatic manifestations,
namely, porphyria cutanea tarda, B-cell non-Hodgkin’s

) , , . Expression of general weakness 27 (79.4 %) 48 (92.3 %)
lymphoma, were registered in rare cases only in patients Arthralgia 14.(412%) 27 (51.9 %)
with stage F 34 liver flerSIS (Table 2)j . . . Hemorrhagic cryoglobulinemic vasculitis 1(2.9 %) 10 (19.2%)"

As a result of comparing the severity of liver fibrosis Meltzer's Triad 129%) 10(19.2%)"
and histological activity, it was noted that high activity of [T — 1(29%) 1(1.9%)
A3 was more common in patients with stages of F 3—4 Other extrahepatic manifestations
fibrosis compared to patients with stage of f|br93|s F 1—.2 Lesion of the thyroid gland 15 (4.1 %) 29 (5.8 %)
(81.5 % vs. 19.2 %, x?= 6.42; P < 0.01). In this case, in Diabstes melitus 2 1(2.9 %) 3(5.8 %)
the presence of histological activity of both A2 and A1, Dry syndrome 4(11.8 %) 13(25.0 %)
fibrosis of the liver F 1-2 and F 3—4 were recorded with Lichen planus 1(29%) 1(1.9%)
the same frequency. The revealed pattern was confirmed Peripheral sensory polyneuropathy 2(3.8 %)

by a positive correlation between the average degree of
the stage of liver fibrosis and the degree of histological
activity (r=+0.36, P < 0.05). Further analysis showed that
in the presence of high histological activity A3 the fre-
quency of detection of hemorrhagic cryoglobulinemic
vasculitis and Meltzer’s triads was superior in comparison
to patients with histologic activity A1 (22.2 % vs. 3.2 %,
X2=4,90; P < 0.05).

The patterns found in our study indicate a significant
role of the progression of the degree of liver damage in
the manifestation of extrahepatic manifestations of immu-
nocomplex genesis, primarily cryoglobulinema syndrome.
The idea that mixed cryoglobulinemia is a valuable prog-
nostic indicator of the increased risk of progression of CHC
in liver cirrhosis is confirmed by the presence of a higher
degree of liver fibrosis on the METAVIR scale in patients
with CHC with mixed cryoglobulinemia, in contrast to
patients without this manifestation, for the same average
indexes of histological activity of the process [9]. In the de-
velopment of cryoglobulinema syndrome at the stage of
liver cirrhosis the disruption of the function of removal of
immune complexes, in particular, mixed cryoglobulins, by
the reticuloendothelial system plays a role [10]. In modern
literature, the discussion of the features of pathogenetic
mechanisms of liver damage in patients with CHC with
mixed cryoglobulinemia is continued. It is believed that
the CIC, which contains mixed cryoglobulins, is capable
of binding to C1g-receptors on endothelial cells of blood
vessels due to HCV core-proteine or bound to RF-IgM
C1g-complex. The postponement of CIC in the blood
vessels of the liver, activation of the complement system
and the response of liver cells to inflammatory mediators
lead to the formation of alterative-proliferative lesions of
arteries of portal tracts [11]. According to [12], in patients
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*: the difference is significant, compared with healthy people (P < 0.05); **: compared with patients

with CHC liver fibrosis F 1-2 (P < 0.05).

Table 2. Comparison of the frequency of detection of clinical signs of extrahepatic
manifestations of CHC in patients depending on the stage of liver fibrosis, abs (%)

Criterion Patients with CHC
with stages of fibrosis of the liver
Fi20=30 _ [F3tn=5)

Clinical signs of cryoglobulinemia syndrome

1(2.9 %)
Porphyria cutanea tarda -
B-cell non-Hodgkin’s lymphoma -

1(1.9 %)
1(1.9 %)

*: the difference is significant (P < 0.05) compared with patients with stages of liver fibrosis F 1-2.

with CHC with mixed cryoglobulinemia, unlike patients
without this manifestation, changes in small branches of
a. hepatica are more often detected in the form of prolifer-
ation of smooth muscle cells (30.2 % vs. 3.3 %, P < 0.05),
preferably in the presence of severe liver fibrosis. In addi-
tion, only patients with CHC with mixed cryoglobulinemia
(15.9 %) showed increased lymphoid follicles in portal
tracts. The expressiveness of morphological changes in
the liver of patients with HCV-associated mixed cryoglo-
bulinemia did not depend on the age, sex of patients and
duration of the disease [12]. The aforementioned data of
modern literature and the patterns found in our study, in
our opinion, allow us to discuss faster rates of progression
of liver fibrosis in patients with CHC in the presence of
mixed cryoglobulinemia.

According to the authors [13] lower effectiveness of
antiviral treatment using regimens containing interferon
for CHC patients with mixed cryoglobulinemia is due to
the heavier necrosis-inflammatory process in the liver
and higher RF content. Recently, antiviral drugs with a
direct mechanism of action have appeared, which have
a higher efficiency and a high safety profile. It allowed
treating patients with CHC, including mixed cryoglobuli-
nemia, without interferon. In 2015, European Association
for the Study of the Liver clinical protocols recommended
to conduct antiviral treatment of CHC with extrahepatic
manifestations of priority regardless of the degree of liver
fibrosis (level of evidence A1) [14].
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Conclusions

1. CHC in patients with stages of liver fibrosis F
3-4 is characterized by a more frequent appearance of
mixed cryoglobulins in blood serum (94.2 % vs. 64.7 %,
P < 0.01), their higher quantitative content, and higher
content of RF-IgM and CIC in serum than in patients with
liver fibrosis stages F 1-2 (P < 0.05). The revealed pattern
explains a higher frequency a clinical manifestation of
extrahepatic manifestations of immunocomplex genesis
in patients with F 3—4 fibrosis, namely the development of
the hemorrhagic cryoglobulinemic vasculitis with the for-
mation of the Meltzer’s triad (19.2 % vs. 2.9 %, P < 0.05)
than in patients with stages of liver fibrosis F 1-2.

2. Histological activity of A3 in patients with CHC is
most often combined with stages of liver fibrosis F 3—4
(81.5 %), which causes more frequent occurrence of
hemorrhagic cryoglobulinemic vasculitis in patients with
histological activity of A3, compared to A1 activity (22.2 %
vs. 3.2 %, P <0.05).

3. The incidence of extrahepatic manifestations
not related to mixed cryoglobulinemia does not depend
on the degree of expressiveness of the morphological
changes in the liver, but some extrahepatic manifes-
tations (porphyria cutanea tarda, B-cell non-Hodgkin's
lymphoma) are registered in rare cases only in patients
with fibrosis F 3—4.

Prospects for further research, in our opinion,
the development of methods for early diagnosis of
extrahepatic manifestations of CHC should be includ-
ed for further individualization of treatment of these
patients.
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MOI\eKYI\HpHO-MMMYHOFMCTOXMMW-IGCKaﬂ XapaKTepUcCcTukKa
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npoAndepauumn U anonTo3a ONyXoAeBbIX KAETOK KOI\OpeKTaI\bHOﬁ

aAeHOKapLMHOMbI

M. A. WnwkuH

3anopOXCKI TOCYAAPCTBEHHbI MEAULIMHCKUI YHUBEPCHTET, YKpanHa

Lienb paboTbl — 13y4nTb 0COBEHHOCTM TPAHCKPUMLIMOHHOM aKTUBHOCTM reHa K-RAS, a Takke akcnpeccun MPHK reHos Ki-67
1 TP53 B cpaBHEHUM C YPOBHSIMM UMMYHOMMCTOXMMIUYECKON 3KCTpeccumn kogupyembix umn 6enkos Ki-67, p53 n kacnasbl-3
B KonopekTanbHow ageHokapuvHome (KPA) npu nporpeccun ot | k IV ctagun.

Matepuanb! u metoabl. [poBeaeHO napannensHoe UMMYHOTMCTOXMMUYECKOE Y MONEKYNSIPHO-TEHETUYECKOE, NaTorncTo-
NOTMYECKOe MccrenoBaHue onepaumorHoro Matepuana KPA 40 naumeHToB (4 rpynnbl HabnogeHuin — I, 11, I, IV ctagum
60onesHu no rpagaumm pTNM, no 10 HabnoaeHuii B kaxxaom rpynne), a Takke cekumoHHoro mareprana 10 pparMeHToB CTEHKY
[UCTasnbHbIX OTAENOB TOMCTOMO KMLLIEYHMKA OObIYHOM FMCTONOMMYECKON CTPYKTYpbI (rpynna KOHTpons).

Pesyniratbl. KPA B CpaBHEHUM C HEM3MEHEHHOW CII3NCTON 0BONOYKOMN AUCTaNbHbIX OTAEMNOB TOMCTONO KULWEYHUKA XapaKTe-
pU3yeTcs MOBbILLEHHOW TPAHCKPUMLIMOHHOMN akTUBHOCTLIO reHa K-RAS v reHa Ki-67. Mo mepe nporpeccvposanus KPA ot 1k IV
cTaZuv IMeeT MeCTo BO3pacTaHWe TPAHCKPUMNLIMOHHOM akTUBHOCTU reHa K-RAS 1 CHIKeHWe TPaHCKPUMLMOHHON aKTUBHOCTY
reHa Ki-67 B rpynnax Habmtogenuin. Onyxonesble kneTkn KPA xapakTepusytoTcsl cpeaHUM YpoBHEM AKCTPeccun Mapkepa
KkneToyHon nponudepaumnn Ki-67, npu aTom ycTaHoBneHa obpaTHas Koppensums Mexay nokasarenem ypoBHS 9KCnpeccum
Ki-67 v nokasatenem rnybuHbl nHBa3um pT onyxonu. KPA xapakTepn3yeTcs NOBbILLEHHON TPAHCKPUMLIMOHHO aKTUBHOCTbIO
reHa TP53 ¢ TeHOeHUve K yBenuyeHno npu nporpecciu ot | K IV cTagum pa3suTtns, KoTopas KOppenupyet C NoBbILLEHHON
TPaHCKPUMNLMOHHON akTMBHOCTbIO reHa K-RAS. KPA Takke xapakTepuayeTcsi CpeaHUM YPOBHEM SKCMPECCHM OHKOMPOTENHa
P53 1 HU3KUM YPOBHEM SKCMPECCHW MapKepa anonToTUYECKON AerpapaLmy Kacnasbl-3 npu Hanuunm o6paTHo KoppensLmm
MEXAY MOBbILIEHHBIM YPOBHEM TPAHCKPUMLMOHHOM akTUBHOCTU reHa K-RAS 1 HW3KMM ypOBHEM anontos3a OMnyXoneBblX
knetok KPA.

BuiBogbl. B xoge nporpeccun KPA ot | k IV cTtagum BospacTaeT TpaHCKPUMNLMOHHAS akTUBHOCTb reHoB K-RAS n
TP53, cHmXKaeTcs TPaHCKPUMUWOHHAA akTUBHOCTb reHa Ki-67. VimeeT mecTo obpaTtHas KoppensiuvoHHas B3aumo-
CBSI3b MexJy YPOBHEM TPAHCKPUMLMOHHOM akTMBHOCTU reHoB K-RAS n TP53 n ypoBHEM anonTtos3a OnyXoneBblX KIeToK
KPA. CHuxeHve ypoBHS nponudepaTMBHON akTMBHOCTW onyxoneBsbix knetok KPA, Habniogaemoe npw nporpeccuu
onyxomm ot | K IV cTaguu, BeposiTHee BCEro, OrocpeayeTcs BOBMEYEHMEM MyTeN CUrHanmaaumm, He cesa3aHHbix ¢ RAS-
MPOTENHOM.

MonekyasipHo-iMyHoOricTOXiMiuHa XxapaKTepucTMKa npoaidepadii Ta anonTo3y NyXAMHHHUX
KAITUH KOAOPEKTaAbHOI aA€HOKaPLIUHOMMU

M. A. lUnwkiH

MeTa po60oTH — BUB4MTM OCOBNMBOCTI TPaHCKPUNLAHOT akTBHOCTI reHa K-RAS, a Takox ekcnipecii MPHK reniB Ki-67 i TP53
y 3iCTaBMEHHI 3 PIBHAMYW iIMYHOTICTOXIMIYHOI ekcnpecii kogoBaHWx HUMK BinkiB Ki-67, p53 Ta kacnasu-3 B KOnopekTanbHii
apeHokapuymHomi (KPA) npu nporpecyBanHi Big | go IV cragii.

Matepianu Ta MeToau. BukoHanu napanenbsHe iMyHOriCTOXiMiYHe Ta MOMEKyNsPHO-reHETNYHE, NaToriCTONOrIYHE JOCTIMKEeH-
Hst onepavinHoro matepiany KPA 40 nauienTis (4 rpynu cnoctepeenHs — |, 11, 1, IV cTagii xsopobu 3a rpagauieto pTNM,
10 cnocTepexeHb y KOXHil rpyni), @ TakoX cekuinHoro matepiany 10 dyparMeHTiB CTiHKW AnCcTanbHUX BiAAiniB TOBCTOI KULLKA
3BMYaINHOI ricTONOriYHOI ByAoBK (rpyna KOHTPOIO).

Pesynsratn. KPA NopiBHAHO 3 HE3MIHEHO CNM30BOK 0GOMOHKOK AMCTaNbHUX BiAAINiB TOBCTOI KUKV XapaKTepuayeTbes
MiABULLEHOIO0 TPAHCKPUNLAHOK akTuBHICTIO reHa K-RAS i reHa Ki-67. 3 nporpecyBanHsiv KPA Big | go IV cTagii Bussunm
3pPOCTaHHSA TPaHCKPUNLiHOT akTnBHOCTI reHa K-RAS i 3HKeHHS TpaHCKpunLiHOT akTuBHOCTI reHa Ki-67 y rpynax crocre-
pexeHHs. MyxnuuHi knituH KPA xapakTepuaytoTbCst cepefHiM piBHeM ekcnpecii Mapkepa KniTuHHoI nponicepadii Ki-67,
npW LbOMY BCTAHOBMEHA 3BOPOTHA KOPENsLis MiXK MOKa3HUKOM piBHS ekcnpecii Ki-67 Ta nokasHukom rmubuHu iHeasii pT
nyxnuHu. KPA xapakTepuayeTbest MiABULLEHO TPAHCKPUMLIIAHOK aKTUBHICTIO reHa TP53 3 TeHaeHLieto [0 30inbleHHs 3a
yMOB nporpecyBaHHs Big | go IV cTaaii po3suTKy, LLO KOPentoe 3 NiABMLLEHO TPAHCKPUMNLINHOK akTUBHICTIO reHa K-RAS. KPA
TaKOX XapaKTepu3yeTbCs CepeHiM piBHEM eKCnpecii OHKONPOTeiHy p53 Ta HU3bKVM PiBHEM EKCMPECIT Mapkepa anonToTUYHOI
ferpapadii kacnasu-3 3a HasiBHOCTi 3BOPOTHOI KOpensLii MixX MiABULLEHVM PiIBHEM TPAHCKPUMLINHOI aKTUBHOCTI reHa K-RAS
i HU3bKVUM piBHEM anonToay MyXMHHMX KNiTUH KPA.

BucHoBku. 3a ymosu nporpecysanHs KPA Big | go IV ctagii 3pocTae TpaHckpunuiiHa akTMBHICTb reHiB K-RAS | TP53, 3Huxy-
€TbCS TPAHCKPUMNLLiiHA aKTUBHICTb reHa Ki-67. BUsHauunm 3B0pOTHUI KOPenALiiHWIA B3AEMO3B’ 30K Mixk PIBHEM TPAHCKPUMLLIAHOT
akTyBHOCTI reHiB K-RAS, TP53 Ta pisHem anonTtosy nyxnuHHWX KnitiH KPA. 3HumxeHHs piBHS nponichepaTBHOI aKTUBHOCTI
nyxnuHHKX KnituH KPA, Wwo crnocTepiratoTb Nig Yac nporpecii nyxnuHu Big | go IV cTagii, iMoBipHiLLe, onocepeakoByeTbCS
3asy4YeHHAM CUTHaMbHMX LWMSXiB, WO He NoB's3aHi 3 RAS-npoTeiHom.
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Molecular-immunohistochemical characteristics of proliferation and apoptosis
of tumor cells in colorectal adenocarcinoma

M. A. Shyshkin

Aim - to study the features of K-RAS transcriptional activity gene, Ki-67 and TP53 mRNA genes expression levels in
comparison with the immunohistochemical expression levels of Ki-67, p53 proteins and caspase-3 encoded by them in
colorectal adenocarcinoma (CRA) with its progression from the | to the IV stage.

Materials and methods. Parallel immunohistochemical and molecular-genetic, pathohistological studies of operational material
of CRA from 40 patients (4 study groups — |, Il, Ill, IV stages of the disease according to pTNM classification — 10 cases in
each group) with diagnosis of colorectal adenocarcinoma, and also sectional material of 10 fragments of distal colonic wall
with normal histological structure were conducted.

Results. In comparison with unchanged mucosa of distal colon, CRA is characterized by the increased K-RAS gene and Ki-
67 gene activity. As CRA progresses from the | to IV stages, there is an increase in the transcriptional activity of the K-RAS
gene and a decrease in the transcriptional activity of the Ki-67 gene in the study groups. The tumor cells are characterized
by the medium level of expression of Ki-67, which is the marker of cellular proliferation, herewith the reverse correlation
between the Ki-67 expression level and the tumor invasion level is present. CRA is characterized by the increased TP53
gene transcriptional activity with the tendency to elevation, which happens during the progression of the tumor from the | to
the IV stage and correlates with the increased K-RAS gene transcriptional activity. CRAis also characterized by the medium
p53 expression level and the low level of caspase-3 expression, which is the marker of apoptotic degradation process, which
happens in the presence of the reverse correlation between the increased K-RAS gene transcriptional activity and the low
level of apoptosis of the tumor cells.

Conclusions. The K-RAS and TP53 genes transcriptional activity increases, but the Ki-67 gene transcriptional activity decreases
during the process of CRA progression from the | to the IV stage. The inverse correlation between the level of transcription
activity of the K-RAS, TP53 genes and apoptosis of tumor cells of the colorectal adenocarcinoma was determined. The decline
of proliferation level of the tumor cells, that is observed during the process of CRA progression from the | to the IV stage, is

mediated by the signal pathways, which don’t have connection with RAS-protein.

KonopektanbHbiii pak (KPP) Bxogut B nepeyeHb 10
Haubonee pacnpocTpaHeHHbIX (HOPM 310Ka4YECTBEHHbBIX
HoBOOGpa30BaHMi, CTabunbHO 3aHMMas NUaupyLLmMe
NO3VLMW CPEAN MPUYMH CMEPTN MYXKUYUH U XKEHLLMH
B YkpauHe [1]. Pazsutue KPP — MHOroctyneHuyaTbiin
npoLecc, XapakTepuayoLmincs nocnegoBaTenbHbIM
HaKoMNNeHNeM FeHEeTUYECKNX U INUreHeTNYeCcKux
anbTepauuin. Knaccmyeckom CXeMON KWLIEYHOTO KaH-
LieporeHesa CrnyuT nocrnefoBaTenbHOCTb «afeHoma —
KapLMHOMay, B XOfie KOTOPOW CMOHTaHHO BO3HWKatoLLME
MOMEKYNAPHO-reHETUYECKMEe aHOManun onocpeayoT
TpaHCcgOpMaLM YCIIOBHO HOPMAanbHOW CMM3NCTON
060M0YKM KULLIEYHUKA B adeHOMY, aeHOMY C TSKernomn
Aucnnasvei U aanee B MHBa3MBHbIN pak [2]. CornacHo
[aHHbIM Cneumanu3aMpoBaHHON NUTepaTypbl, MyTauum
reHa K-RAS obHapyxvBatoT B 3HAUUTENBHOM KOTNMYECTBE
cnyyaeB KPP kak Ha paHHUX, TaK 1 Ha NO30HWX CTaausIX
passuTns GonesHu. MNokasatenb YacToTbl BCTPe4YaeMocTu
aHomanun reHa K-RAS B KonopekTanbHbIX ageHoMax
pocturaet 30 %, ans KPP gaHHbIN nokasartenb cocTae-
nsiet 30-68 % [3].

leH K-RAS kopgupyet RAS-npotenH — manyio
['T®a3y, koTopas aKTUBMPYETCS B OTBET HA BO3AENCTBIE
BHEKMNETOYHbLIX CTUMYNOB, TakuxX Kak akTopbl pocTa,
LIMTOKVHbI, FOPMOHBI Ha COOTBETCTBYIOLLIME PELIENTOPHbIE
CTPYKTYpPbI KNETOYHLIX MeMbpaH, obecneyviBas npy 3Tom
nepegavy curHana K saepHsIM cTpyktypam. Mpu atom
Genok RAS cnocobeH nepegaBaTb He TOMbKO aKTWBM-
pytoLLMe CurHasbl, HO U «OTKIOYaTby PsAf CUTHamNbHbIX
KackagoB nyTem ruaponusa ryaHosuarpugocdaTos
('T®) po ryaHosupaudocdatos (MOP) [4]. Hanbonee
pacnpoCTpaHeHHbIN BapuaHT anstepauun reHa K-RAS
B pake — 3TO TaKk Ha3blBAEMbIE «aKTUBMPYHOLLME» MyTa-
Lmu, KoTopble 3aTparmeatoT 12 1 13 KogoHbI U Bbi3blBaOT
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CTOMKYH aKTMBALMIO CUrHamnbHbIX MyTeW, Anst KOTOPbIX
6enok RAS B Hopme obecneunBaeT nepegady curHa-
OB B OTBET Ha BHELLHIOW cTuMynsaumio. K nocnegHum
otHocaT PISK/AKT/mTOR- n MAPK/ERK-curHanbHble
Kackagpl, obecrneuvBatoLLme perynsumo paboTsl reHoB,
OTBETCTBEHHbIX 3a AU DEPEHLIMPOBKY HOBBIX KIETOUHBIX
NOKOMEHWI, BbPKMBAEMOCTb KMETOK, YPOBEHb UX MPOu-
dhepaumm 1 anonTo3a, MEXKNETOUHbIE B3aVMOAENCTBUS
1 agresuto [5).

XOTS TOUHBII MEXaH13M OHKOTeHHOTO BnusiHUA K-RAS
BCE €lLie He 5iCeH, Oblno NpoBeaeHO HeMarno 1ccneoBa-
HWIA, NOCBSILLEHHBIX U3y4EHNI0 aHOManNMUIA AaHHOTO reHa 1
VX POMK B KULLEYHOM KaHLieporeHese. Tak, B MeTa-aHanmse
E. J.van Helden etal. (2017) noka3aHo, 4To MyTaLum reHa
K-RAS nexart B ocHoBe peancTeHTHocTV KPP K TapreTHbiM
UHrMBUTOPam anuaepamarbHoro caktopa pocta (EGFR)
[6]. B pabote J. M. Loree, S. Kopetz (2017) ycTraHoBneHO,
yto MyTaumm K-RAS copmmpytoT ocHOBY Hecneumndm-
Yeckoit XxummopeancteHTHocTM KPP 3a cueT GrokupoBkm
MOAKOHTPOMbHbLIX NyTern anonto3a [7]. Ony6nukoBaHbI
1ccrnenoBaHusl, B KOTOPbIX OMKCaHa 3aBUCUMOCTb MEX-
[ly aHOMarbHON akTUBHOCTbIO reHa K-RAS v ypoBHeM
nponudepat1BHON akTMBHOCTM KneTok KPP, cteneHbto
rUCTOMNOrMYeckon AnpdepeHLMPOBKIA ONyXOmH, NPOrHo-
30M Ans Ku3HU naumeHToB [8—10]. OpHako pesynbrarsl
3TWX UCCIENO0BaHMI HOCAT NPOTUBOPEYMBLIN XapakTep, a
TOYHbIE MEXaHW3MbI aucperynsaummn pabotsl reHa K-RAS
1 (PYHKLIMOHANBHO 3aBUCKHMbIX CUTHamNbHbIX KackagoB
OCTaKTCA [0 KOHLIA HE U3YYEHHbBIMM.

LleAb pa6oTbi

M3yunTb 0cOBEHHOCTW TPAHCKPUMLMOHHOW aKTUBHOCTU
reHa K-RAS, a Takxke akcnpeccin MPHK reHoB Ki-67 v
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Ta6nuua 1. Cneundmyeckme napbl NpaMepoB, KOTOpbIE BbINM UCMOMNb30BaHbI NS aHanu3a uccrnesyembix 1 pehepeEHTHOTO reHoB

b e e et ek

K-RAS F = AAGACAGAGAGTGGAGGATGC 59. 17 642/643
R =TGTCGGATCTCCCTCACCAA 60.25

Ki-67 F = GTGGTTCGACAAGTGGCCTT 60.82 51 106/107
R =ACAACTCTTCCACTGGGACG 59.61

TP53 F = CTGGATTGGCAGCCAGACT 59.70 46 174/175
R =CTCCTCCATGGCAGTGACC

B-actin (ACTB) F =CCTTTGCCGATCCGCCG 61.30 59 78/79
R = GATATCATCATCCATGGTGAGCTGG 61.15

TP53 B CpaBHEHWUM C YPOBHAMU UMMYHOTUCTOXMMUYE-
CKOW aKkcnpeccun Kopmpyembix nmu Benkos Ki-67, p53
1 Kacnasbl-3 B KOMopekTarnbHOW ageHokapLmMHOME npu
nporpeccum ot | k IV ctaguu.

MaTepMaI\bl U MEeTOAbl UCCAEAOBAHUA

MpoBeneHo napannensHoe MMMYHOTMCTOXUMUYECKOE 1
MOMeKynsipHO-TEHETUHECKOE UCCNEef0BaHME onepaLm-
OHHOrO Marepmarna KonopeKTanbHol ageHoKapLHOMbI
(KPA) 40 nauueHToB. Ha ocHOBaHUM NpeLIeCTBYOLLIETO
naToMopONor1yeCcKoro NCCnenoBaHNs OnepaLMoOHHOro
maTepuana c y4eToM AeicTBytoLei knaccudrkaumum
pTNM [11] Bblgenunu 4 rpynnbl, kaxagas U3 KOTOpbIX
Bkniovana no 10 Habnogerui: | cragna (T,,N; M), Il
cragua (T, N, M), lll ctagua (T, ,N, , M) n IV cTagus
Gonestn (T, ,N,, M,). B ka4ecTBe rpynmbl KOHTPOMS
ucnonb3oeanu 10 hparMeHTOB CTEHKMN ANCTamNbHbIX OT-
[1enoB TOMCTOrO KULUEYHMKA OBBIYHOM TMCTONOTMYECKO
CTPYKTYpPbI (CEKLMOHHbIN MaTepuan).

OnepaumnoHHbI U CEKLIMOHHBIM MaTepuan dukcu-
poeanu B 10 % 3abydepeHHoM copmanuHe n 3anu-
Banu B napaduH. [MCTOapXMTEKTOHMKY OLieHUBanm B
napadvHOBbIX Cpe3ax, OKPaLUEHHbIX FeMaToKCUIMHOM
1 303MHOM, B CEPUIHBIX NapadMHOBbLIX Cpesax NpoBo-
aunm ummyHormctoxummyeckoe (UMX) nccnenosaxue no
CTaHZapTHOW MeToAMKe, NPeayCMOTPEHHON NPON3BOAK-
Tenamu aHtuTen. iccnenoBaHne nponudepaTnBHOi ak-
TMBHOCTM KIETOK MPOBOAWIHM C MCNONb30BaHNEM aHTUTEN
Mo a-Hu Ki-67 Antigen (Clone MIB-1, DAKO, Denmark),
ypoBHs1 akcnpeccuu Benka p53 — aHtuten Mo a-Hu p53
Protein (Clone DO-7, DAKO, Denmark), ypoBHsi anon-
TO3a Kknetok — aHTuten Mo a-Hu Caspase Ab-3 (Clone
3CSP03, Thermo Scientific, USA). ins B13yanuaauuu
ucnonb3oBarHa cuctema DAKO EnVision+ System ¢
AnamuHo6eHsnanHom (DAKO, Denmark).

Pesynbratel UMX-uccnenosaxuums oueHuBanu B
mukpockone Axioplan 2 (Carl Zeiss, Germany), cpesbl
dhoTorpachupoBanu LmcdpoBoit doTokamepoit «Canon
EOS 1000D» (Japan) B 5 nonsix 3peHus npu yBenu-
yeHun x200. AgepHyto akcnpeccuto Mapkepos Ki-67 u
p53 aHanuavpoBamu B LMGPOBbLIX (DOTOM30OPAKEHNSX
cootseTcTByoLmMX VIMX MuKponpenapaTos ¢ UCMOMb30-
BaHueM naketa Photoshop CC (2014): npu Hannuuvm B
CTaHZapTU30BaHHOM Mofe 3peHust MeHee 25 % MMMYHO-
MO3UTUBHBIX KIETOK YPOBEHb AKCMPECCHN pacLieHnBanm
KaK HU3KWIA, Npy Hamanm 25-75 % MMMYHONO3UTUBHBIX
KNeToK — Kak CpedHun, Mpu HamM4um B Mone 3peHus
6onee 75 % MMMYHOMO3UTUBHBIX KNETOK — KaK BbICOKWIA
[12]. Okcnpeccuto kacnasbl-3 oueHnBanm MeToaom ¢o-
Touudposo MopdomeTpuu [13] B YCNOBHBIX e4nHULAax
onTuyeckoi nnotHoctn (YEOI) u rpagyvpoBamv Ha 4
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YPOBHS:: HeratueHas peakuyms — 0-20 YEOTT, Huskui ypo-
BeHb akcnpeccumn — 21-50 YEOTIT, ymepenHbii — 51-100
YEOIT, Bbicokuit ypoeHb — 6onee 100 YEOIT.

MapannenbHoe MONEKYNSPHO-TEHETUYECKOE WC-
cnepoBaHve npoBedeHo B Tex xe 40 obpasuax KPA u
10 obpa3suax CTEHKM AUCTamnbHbIX OTAENOB TONCTOro
KVLLEYHVKa OBBIYHOM MMCTOMNOrNYECKON CTPYKTYPbI, OUK-
CMPOBaHHbIX B hopmarnuHe v 3anuTbix B napacuH. Ans
nonyyexus TotansHoin PHK TkaHu genapadmHuposanm
B KCMITONE W pernapatupoBany B 3TaHOMe HUCXOALLMX
koHueHTpaumii (100 %, 96 %, 70 %). [lanee nonyyeHHble
06pa3Libl FOMOreH/31poBany NeCTMKOM B CTYMKE 1 Mome-
wanv B npobupky «Axygen» (USA) ons noBTopHOM fena-
pacrHM3aumm 1 peryaparaummn. BelgeneHve TotansHoim
PHK nposoawmnu ¢ nomoLubto Habopa «Trizol RNA Prep
100» (Isogen Lab., LTD, RF). ins npoBeaeHus obpatHoii
TpaHckpunumm u nonyyenns kOHK ncnons3osany Habop
«OT-1» (Syntol, RF). PeakumoHHasi cmecb 06LLMM 00b-
emom 25 mkn cogepkana 1 mkn Random-6 npaimepa,
2 mkn TotanbHon PHK, 8,5 MKn OeWOHW3MpOBaHHOW
H,O, oumieHHOM OT Hykneas, 12,5 MK peakunMoHHON
cmecu (2,5 x) n 1 mkn peseprassl MMLV-RT. O6patHyto
TpaHckpunumio nposoamnu npu 45 °C B TeyeHve 45 mu-
HYT C NOCNESYLLMM HAarpeBaHUEM B TEYEHUE 5 MUHYT
npu 9 °C.

[Onsa onpegeneHus ypoBHs akcnpeccun MPHK mc-
nonb3oBanu amnnudukatop CFX96 ™Real-Time PCR
Detection Systems («Bio-Rad Laboratories, Inc.», USA)
1 Habop peakTvBoB Ans nposeaeHus MNLIP-PB B npu-
cytctBum SYBR Green R-402 (Syntol, RF). ®uHanbHas
peakumMoHHas cMecb Ans amnnudukaummy Bkyana
kpacutens SYBR Green, [JHK-nonumepasy SynTaq c
aHTUTENaMU, NOAABNSOLLMMM aKTUBHOCTL hepMeHTa, Mo
0,2 MK npsiMoro 1 o6paTHoro creuunduieckmx npame-
pos, dNTP-ge3okcuHykneosuarpudocaart, 1 Mk maTpu-
ubl (kOHK). PeakuvoHHyto cMech foBoaunu oo obLuero
obbema 25 Mkn nytem Jo6aBneHns 4ENOHN3NPOBAHHOM
H,0. Creuudnyeckie napbl npaimepos (5-3') Ans aHa-
nu3a uccnegyembix 1 pedhepeHTHOro reHoB NoaobpaHbI
Mpv NOMOLLY NporpaMmMHoro obecnedenns Primer-Blast n
uarotoerneHsl pupmon Thermo Scientific (USA) (mabr. 1).

Amnnndukaums coctosina na 45-50 LKIos v npose-
[eHa B Takux ycnosusix: AeHatypaums — 95 °C, 15 cekyHa;
omxumr —59-61 °C, 30-60 cekyHp; anoHraums — 72 °C, 30
cekyHp. B kayecTBe pedepeHT-reHa MCronb3oBaH reH
B-aktnHa (ACTB gene). OTHOCUTENBHOE HOPManu3o-
BaHHOe KonnyecTBo kKAHK TapreTHbIX reHoB onpeaensnu
metopom ,,Ct. Cratuctdeckuin aHanus AaHHbix MLP
MPOBOAWIN NPY NMOMOLLY MPOrPaMMHOT0 06ecneveHus
CFX Manager™ (Bio-Rad, USA). B akcnepumeHT Bknto-
YeHbl HeraTuBHbIe KOHTponu: 6e3 aobasneHms kOHK ma-
Tpuubl B peakuyto MNLP, 6e3 nobasneHms MPHK maTpuubl
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Puc. 1. Skcnpeccust MPHK reHa K-RAS B konopekTanbHon afeHoKapLMHOME Ha pasHbiX CTagusix

ee pasBuTHs.

B cuHTe3e k[HK, 6e3 nobaBneHus depmeHTa B CUHTE3E
KOHK. Kaxxgas peakums amnnudmkaumm BbINoHEHA Ha
VHOMBUAYarnbHbIX 06pasLiax, B Tpex NoBTOpax.

Cratuctnyeckyto 06paboTKy MOMyyeHHbIX pesyrnb-
TaToB MPOBOAMMM Ha NEPCOHaNbLHOM KOMMblOTEPE B
nporpamme Statistica 6.0 (StatSoft Inc., nuueHaus Ne
AXXR712D833214FANS). Bbiumcnsanu Meavany, HKHWIA
1 BEPXHWUI KBapTUMW, MOMyYeHHble AaHHbIE MpescTaB-
nanu B suae [Me (Q,;Q,)]. CpasHeHune nposoaunu ¢
nomoLbto Henapametpuyeckoro U-kputepus MaHHa—
YuTHK (Mpy cpaBHeHUM 2 rpynn HabmogeHnit), a Takke
PaHroBOro ANcnepcMoHHoro aHanmaa Kpackena—Yonnvca
(npn cpaBHeHuu 4 rpynn HabnogeHui). 3Ha4MoCTb
pasnuUuni Mexay YacToTo NOBbILLEHWNSI OTHOCUTENBHON
HOPMarM30BaHHOMN SKCMPECCHM B rpynnax UccrnefoBaHms
NPOBEPSNY C MOMOLLBLIO KpuTepust x2. M3yyeHue cessen
mMexay vnccrnegyeMbiMv napameTpamyt NpoBOAUMM C No-
MOLLbIO KO3dhhULIMEHTa paHroBo koppensuumn Crnivpme-
Ha (r). Pe3ynbraTbl cuMTanu CTaTucTUYECKV 3HaYUMbIMU
Ha ypoBHe 95 % (p < 0,05).

Pe3yAbTaTbl M UX 06CY)XAEHUE

B pesynkrate MmonekynsipHO-rTeHETUYECKOro MccneaoBa-
HUS1 YCTAHOBMEHO, YTO KOMOpeKTarnbHas ageHokapum-
Homa (KPA) B cpaBHEHWM C HEU3MEHEHHOW CrM3nCTON
060M04KON ANCTanbHbLIX OTAENOB TOMNCTOTO KULLIEYHMKA
XapaKkTepuayeTcs MOBbILLEHHON TPAHCKPUMLWOHHON
aKTMBHOCTbIO reHa K-RAS: criy4am noBbILLEHWS YPOBHS
akcnpeccum MPHK reHa coctaensitot 87,5 % ot obLiero
yucna HabnogeHnin, oTMeYeHbl JOCTOBEPHO valle
Cry4yaeB CHIDKeHUs ypoBHs akcnipeccun MPHK renHa
(p <0,05), a ypoBeHb akcnpecum MPHK reHa K-RAS B KPA
cocrasnseT 1,66 (1,19; 2,91). meeT MecTo TeHOeHUWS
K BO3paCTaHWio TPaHCKPUMLMOHHOW aKTUBHOCTW reHa
K-RAS B rpynnax uccnegosanus ot | k IV ctagum KPA
no rpagauum pTNM (puc. 1).

B | cragun KPA akcnpeccus MPHK rena K-RAS
cocrasnsieT 0,42 (0,36; 0,43), T. €. OTMEYEHO CHUKEHME
TPaHCKPUMLIMOHHOM akTUBHOCTY reHa K-RAS: CHUXEHHbIN

ISSN 2306-8027  http://pat.zsmu.edu.ua

ypoBeHb akcnpeccun MPHK K-RAS umeet mecto B 80 %
KPA | ctaguv v ycTaHOBMEH JOCTOBEPHO Yallle CryyaeB
MOBbILLEHHOTO YPOBHS 3kcnpeccun MPHK aToro reHa
(p < 0,05). Ans nocnegytowwwmx cTaguin 6onesHn xapak-
TEPHO 3HA4VIMOE MOBbILLEHNE TPAHCKPUMLIMOHHOM aKTUB-
Hoctn reHa K-RAS: Bo Il ctagumn KPA akcnpeccust MPHK
reHa K-RAS coctaenset 1,31 (1,09; 2,91), NOBbILIEHHbIN
ypoBeHb 3kcnpeccu MPHK aToro reHa yctaHoBneH B
70 % onyxonei Il ctagum, T. €. AOCTOBEPHO Yalle, YeM
CHWKEHHBIN ypoBeHb akcripecci MPHK reHa K-RAS (p
< 0,05); Ha Ill ctapgun KPA yposeHb akcnipecci MPHK
reHa K-RAS coctaenset 1,75 (1,31; 2,93), NOBbILIEHHbIN
ypoBeHb akcnpeccun MPHK aToro reHa umeet mMecTto B
100 % onyxonen; Ha IV ctagum KPA B 100 % onyxonei
OTMeYeH 6onee BbICOKMIA ypoBeHb akcrpeccun MPHK
reHa K-RAS, ypoBeHb akcnpeccun MPHK aTtoro reHa
cocraenset 2,91 (1,85; 3,50).

Ha ocHoBe JaHHbIX Crieuuan13MpoBaHHON nuTepa-
TYpbl, UMEHHO «aKTVBWpYOLLME» MyTaumn reHa K-RAS
CIyaT NPUYMHOI BO3PACTaHNS €10 TPaHCKPUMLIMOHHOM
aKTMBHOCTU. Kak mpaBwno, 3T0 TOYEYHble MyTauun B
npegenax 12 n 13 kogoHoB — TpaHauua G-A n/mnm
TpaHceepcus G—T, KoTopble NpUBOAAT K cuHTe3y [[Tdasbl
C aHoMarbHOW aKTUBHOCTLIO [5]. B akcnepumeHTansHom
pabote A. T. Boutin et al. [3] nokasaHo Bo3pacTaHue
aKTMBHOCTM reHa K-RAS B nocnenoBaTenbHOCTU «afe-
HOMa — kapLuHomay. 1o JaHHbIM 3TVX 1ccrnepoBaTenen,
aHomanbHas akTmBHoCTb K-RAS, npossrswowascs B
X0O[e peanvaaumnmn Takoi nocneaoBaTenbHOCTH, B 60mb-
LUMHCTBE CITy4aeB COMPOBOXAAETCS CHINKEHNEM aKTUBHO-
cTmreHoB APC un TP53, a Takke n3bbITOYHON aKT1BaLmei
TGF-B-curHansHoro nyT [3]. 3T1 HabnoaeHus B LENom
COrnacylTCs C HaWUMKW pesyrbTatamMu, OAHaKo He 00b-
SCHSIKOT NPUYMHY CHYDKEHUS TPAHCKPUMLMOHHON aKTWB-
HocTu reHa K-RAS Ha | ctagum passutus KPA. Kpome
Toro, B psige pabot [8—10] nonyyeHbl CNOpHbIE AaHHbIE
KacaresbHO BMWSIHUS aHOMarbHOM akTUBHOCTU K-RAS Ha
YPOBHM NPOnunepaTMBHON W anonTOTUYECKON aKTUBHO-
CTu onyxoneBbix kneTok KPA, 4To nocnyxuno ctumynom
ANS1 U3yYeHNst YPOBHEN TPAHCKPUMLMOHHOW aKTUBHOCTH
COOTBETCTBYHLLYMX MEHOB, a Takke MX akcnpeccumn mx
6€enKoBbIX NPOAYKTOB.

Mel ycraHoBunn, 4to KPA B cpaBHeHUM C Hename-
HEHHOW CrU3nCToN 0BONOYKON AWCTaNbHBLIX OTAENOB
TONCTOrO KWLLEYHUKA XapaKTepusyeTcsl NOBbILLEHHO
TPaHCKPUMNLMOHHOW aKTWBHOCTLIO reHa Ki-67: ypoBeHb
OTHOCMUTESbHOW HopManuaoBaHHow akcnpeccun MPHK
reHa Ki-67 coctaenset 1,80 (1,04; 2,99). MoBblILLEHHbIN
ypoBeHb akcnpeccun MPHK reHa Ki-67 HabniogatoT B
80 % KPA, T. €. OCTOBEPHO YalLe Cry4aeB CHKEHHON
TPaHCKPUMLMOHHOM akTBHOCTYH reHa (p < 0,05). Pe3ynb-
TaT CPaBHUTENLHOTO aHanu3a nokasarernen akcnpeccum
MPHK reHa Ki-67 B nocnegosatensHoctu «l — 1=l =1V
cragumn KPAy cBUOETENBCTBYET O HANMUYMW TEHAEHLMM K
NOCTENEHHOMY CHVKEHUIO TPAHCKPUMLMOHHON aKTUBHO-
CTV reHa npy nporpeccvm paka (puc. 2).

MpumeyaTensHo, YTO NOBLILLIEHWE TPAHCKPUMLMOH-
HOW aKTUBHOCTY reHa Ki-67 xapaktepumayet nuwb |, 1l n
Il crapgum passutim KPA: Ha | cTagum 60nesHn ypoBeHb
akcnpeccun MPHK rena Ki-67 coctasnset 3,20 (2,31;
3,59), cnyyan noBbILLEHHOTO YPOBHS akcnpeccut MPHK
reHa — 100 % ot uncna HabntogeHuin aTol ctaguu; Ha |l
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cTagumn ypoeHb akcnpeccun MPHK reHa Ki-67 coctas-
nset 2,92 (1,80; 3,50), crnyyan NOBBILEHHOMO YPOBHS
akcnpeccum MPHK reHa — Takke 100 % oT uncna Habnto-
JeHun faHHon ctaguu; Ha lll ctagum 6onesHu yposeHb
akcnpeccun MPHK rewa Ki-67 coctasnsert 1,27 (1,19;
2,08), cnyyan noBbILLEHHOTO YPOBHS aKkcrpeccun MPHK
reHa — 90 % oT uncna HabnraeHWA AaHHOW cTanuu,
YCTaHOBIEHbI OCTOBEPHO Yallie CIyYaeB CHUXEHHOIO
ypoBHs akcnpeccun MPHK rena (p < 0,05).

Takum obpasom, Ha |, Il n Il ctagusx passutus KPA
TPAHCKPUNLMOHHAS aKTMBHOCTb reHa Ki-67 3HauMmo
Bbille aHamnorn4yHoro nokasartens Ans HOpMarbHON
cnuauctoii. OgHako npu nporpeccun 3abonesaHus,
MOCNeaoBaTeNnbHON CMEHe CTaauiAi TPAHCKPUMLMOHHAS
aKTUBHOCTb Ki-67 CHUXaeTcsl OTHOCUTENbHO MpeALle-
CTByHOLLIE CTagmm pa3suTis 6onesHu: skcnpeccus MPHK
reHa Ha Il ctagum KPA meHbLue, yem akcnpeccns MPHK
reHa Ha | ctagum KPA, a akcnpeccust MPHK reHa Ki-67
Ha lll cragumn KPA meHbLue skcnpeccn MPHK renHa Ha ll
ctaguu 6onesnu. IV ctagusa KPA oTnnyaetcst CHUXEHHOM
(OTHOCUTENBHO HEM3MEHEHHOW CIU3MCTON 0BONOYKK, a
Takke oTHocuTenbHO npeplecTsytowen en Il ctagum
60ne3H) TPaHCKPUMLMOHHOW akTUBHOCTbIO reHa Ki-67:
akcnpeccust MPHK rewa Ki-67 coctasnset 0,52 (0,28;
1,04), cnyyan CHUXeHHOro ypoBHsl akcnpeccum MPHK
reHa — 90 % OT uncna HabnaeHW A gaHHOM cTaguu,
YCTaHOBIIEHbI JOCTOBEPHO YaLLe Cry4yaeB MoBbILLEHHOM
TPaHCKPUMLIMOHHOW akTUBHOCTM reHa (p < 0,05).

Pesyniratbl UIMX-vccnenoBaHns ypoBHs nponudepa-
TWMBHOW akTBHOCTY KneTok KPA onucaHbl B npeabiayLuen
paborte [14]. YcTaHOBNEHO, 4TO onyxoneBble kneTkn KPA
XapakTepuaytTCs CPEAHUM YPOBHEM AKCTIPECCUN Map-
Kepa knetoyHon nponudepaumn Ki-67 — 41,20 (36,62;
59,42) %. Tarke oTmeyeHa 0bpaTHas KOppensaLMoHHas
cBs3b cpefHen cunbl (r = -0,41) mexagy nokasatenem
YPOBHS1 3kcnpeccum Ki-67 onyxoneBbIMy KNeTkamu 1 no-
kasatenem rny6uHbl nHBaswm (pT) KPA, 4to cornacyercsi ¢
pesynsratamv napannenbHO NPOBEAEHHOMO MOMNEKynsp-
HO-TEHEeTYECKOro uccnenoBaHus. B pabote A. Hegazy et
al. [15] Takke ycTaHoBNEHa obpaTHasi KoppensiLMoHHas
CBSI3b MeXdy YPOBHEM NponunepaTnBHON aKTUBHOCTYU
1 rny6uHoi nHeasum KPA. OpHako Bonpoc 0 NporHocTu-
YEeCKOW LIeHHOCTM ONpeAeneHns ypoBHS nponvdepaLmm
onyxoneBsblx kreTok KPA octaetcs crnopHbIM [16].

B psine paboT onucaHa npsivasi 3aB1CMMOCTb MeXay
aHomanbHow akTuBHoCTbl0 K-RAS B KPA 1 ypoBHEM
nponudepaTnBHOWM akTMBHOCTW KneTok onyxonu [3,8,9].
Pe3ynbrathl BbINOMHEHHOTO HAMU KOPPENSALUOHHOMO
aHarnuaa He nokasanm CTaTCTUYECKW JOCTOBEPHYHO CBSA3b
MeXy YPOBHAMM OTHOCUTENBHOW HOPMarM30BaHHON AKC-
npeccum MPHK reHoB K-RAS n Ki-67 (r =-0,19; p > 0,05).
Takum 00pa3oM, CHUXEHWE YPOBHS NponudepaTyBHOM
aKTMBHOCTU B xofe nporpeccun KPA ot | k IV cTagum
pasBuUTUSi, BEPOSITHEE BCETO, ONOCPEYETCS BOBMEYEHNEM
UHBIX NMyTEN cUrHanmsaumm, He ceadaHHbix ¢ RAS-npoten-
HoM. OnybnmkoBaHbl paboTbl, ONUCHIBAKOLLME MEXaHU3M
yrHeTeHus nponudepauum pakosbix knetok KPA 3a
CYET PEerynsTopHOro BO3AEVICTBUS OTAENbHbIX CEMENCTB
MuKpoPHK [17-19], a Takke LaHHble, COracHO KOTOPbIM
CHWDKEHME NponMepaTMBHON aKTUBHOCTU OMyXOMNeBbIX
kneTok KPA accoummpyeTes ¢ akTvBaLmen MexaHu3mMoB, 3a-
MyCKaOLLWX 3nUTEnmanbHO-Me3eHxXManbHbIn nepexos [20].

Pathologia. Volume 15. No. 1, January — April 2018

Original research

Ki-67

| Il 1
Craguu KonopekTarnbsHoi ageHokapLuHoMbl (pTNM)

[\

o Median
[025-75%
T Min-Max

Puc. 2. Skenpececust MPHK reHa Ki-67 B konopekTanbHo aaeHokapLyuHOMe Ha pasHblx CTagusix
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Puc. 3. Skcnpeccust MPHK reHa TP53 B konopekTanbHol ageHokapLyHoMe Ha pasHblx CTagusx
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B pesynkrate MOMEKynsipHO-reHeTUYeCKoro 1ccne-
[0BaHUs yCTaHOBMeHO, YTo KPA B CpaBHEHWUM C HEns-
MEHEHHOW CNM3NCTOM 000NOYKO AUCTaNbHbLIX OTAENOB
TorcToro kuwevHuka y 100 % GonbHbIX XapakTepuayercs
MOBbILLEHHON TPAHCKPUMLMOHHON aKTUBHOCTLIO reHa
TP53: ypoBeHb OTHOCUTENBHOW HOPMan30BaHHOMN 3KC-
npeccum MPHK atoro reHa coctasnseT 3,50 (2,30; 6,50).
Mo mepe nporpeccuposanns KPA ot | k IV cTagum nmeet
MECTO YeTKasi TEHAEHUMS K MOBbILLIEHUIO TPaHCKPUNLK-
OHHOW akTnBHOCTM reHa TP53 (puc. 3).

lMoBbILLEHWE TPAHCKPUMLIMOHHOW aKTUBHOCTW reHa
TP53 xapakTepusyeT Bce cTaguu passutus KPA: B |
cTagun bonesHn ypoBeHb OTHOCUTENBHON HOpMarnm3o-
BaHHom akcnpeccun MPHK reHa coctaenser 2,15 (0,82;
2,30), Bo Il crtagun —2,80 (1,32; 4,50), B lll ctagum — 3,80
(2,32; 6,50), B IV cTragun 3abonesanus — 7,80 (5,99;
8,92).
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OpwuriHaAbHI AOCAIAXKEHHS

Pesyniratsl UMX-ncenenoBaHus ypoBHS akcnpeccui
OHKornpoTeunHa p53 kneTtkamu KPA onucaHbl B npeaplay-
Len pabote [14]. YcTaHOBNEHO, YTO OMyXONeBbIE KNETKN
KPA xapakTepuaytoTcsi CpeaHuM YpoBHEM 3KCrpeccum
p53 — 39,67 (15,69; 83,75) %. Takxe ycTaHoBneHa
cpenHel cunbl koppensumoHHas cesasb (r = 0,36) mexay
CTeneHbto rMcTonoruyeckoi anddepeHumposkn (G) KPA
1 3KCMPECCUEN OMyXONEBLIMU KNETKAMM OHKOMPOTEUHA
p53. [laHHble COBPEMEHHON Hay4HOW nuTepaTypbl No
3TOMY BOMPOCY HOCAT MPOTUBOPEYMBLIN XapakTep:
ony6nukosaHbl paboTbl [15,21], pesynsTaTbl KOTOPbIX
COrmnacyTCs € Nomy4YeHHbIMU HaMy AaHHBIMU, @ Takke
1CCrenoBaHusl, pesynsrathl KOTOPbIX CBUAETENLCTBYHOT
06 OTCYTCTBUM KOPPENSALMIA MEXIY CTENeHbo MCTorno-
rmyeckon gudbdepeHumposkn KPP 1 akcnpeccuen p53
KneTkamm onyxomm [22].

lMpoBeneHHbI HaMV KOPPENSALIMOHHBIN aHanm3 noka-
3an CTaTUCTUYECKW AOCTOBEPHYH NPSIMYHO CPEaHE CUTbI
CBSI3b MEXY YPOBHAMM TPAHCKPUMLIMOHHOM aKTUBHOCTH
reHoB K-RAS n TP53 (r=0,43; p <0,05). L. Du et al. [23]
NPeanoXunu ncnonb3oBath reHbl K-RAS n TP53 B kaye-
cTBe GromapkepoB, NO3BONALLMX AnddhepeHLMpoBaTb
ZVCNNacTUYECKIE UBMEHEHVIS U PaHHWE CTauM Pa3BUTUS
KapuyHOMbI, pa3BMBaKOLLENCS Ha DOHE XPOHWUYECKNX
BOCMNanMTEnNbHbIX 3ab0NeBaHii TONCTO KULLIKK, OfHAKO
BOMPOC 0 (PYHKLIMOHAIBHON B3AUMOCBSA3WN MEXIY STVMM
reHamm He ObIn packpbIT B 3Toii paborte. MNpsmas B3au-
MOCBSI3b MeXAy (PYHKLIMOHANLHOM akTUBHOCTBLIO FEeHOB
K-RAS n TP53 HaxoguTt 060CHOBaHUE B COBPEMEHHBIX
npeactaBneHns o gyHkumoHuposaHum PI3K/AKT/
mTOR-CUrHanbHOro nyTu, akTMBALWs KOTOPOro Onocpe-
nyetcs RAS-npotenHom. M3sectHo [10], 4To akcnpeccust
MYTaHTHOTO reHa TP53 perynupyetcs psaoM akTo-
poB TpaHckpunuum, cpean kotopbix E2F n FOXO3a.
MocnenHue, B CBOK ovepesb, CryxaT MULLEHSMU ANs
docdopunuposaHus knHaon AKT — ogHUM 13 KIove-
BbIX 3BeHbEB YNOMSHYTOro curHarnbHoro kackaga [10]. B
nccneposaHun A. T. Boutin et al. [3] nonyyeHsl obpatHble
[laHHble, COrnacHO KOTOpbIM aHOMarlbHasi aKTMBHOCTb
K-RAS B nocnegoBarensHOCT/ «ageHoma — KapLmHoma»
peanuayetcst Ha (hOHE CHWXKEHWS akcnpeccun TP53.
OpnHako aBTopbl [3] NpMBSA3LIBAOT 3TV U3MEHEHMS K aHO-
marnbHoi akTmBHocTW TGF-B-curHansHoro nyTu, KOTOpbIN
He ABMNSETCSA NOAYMHEHHBIM RAS-NpoTEnHY.

l'eH TP53 n3BecTeH kak «CTpax reHomay: 6enok p53
(MpopyxT reHa TP53) npy BO3HUKHOBEHWW KakuX-nnbo no-
BpexaeHun ctpyktypbl JHK ocTaHaBnuBaeT KneTo4HbIN
LmKn 1 obecnevmBaeT 3anyck penapaTvBHbIX NPOLIECCOB,
anpw HEBO3MOXHOCTM penapavumn p53 3amyckaeT anonTo-
TWYECKUI Kackag rmbenu KneTku ¢ AeeKTHbIM reHOMOM
[21]. OTHOCKTENBHO BLICOKME YPOBHY 3Kkcrpeccun TP53
1 ero 6enkoBoro NpoayKTa B KapLMHOMax 06yCrnoBneHb
3KCMpeccuen MyTaHTHOTO reHa TP53 1, COOTBETCTBEHHO,
MYTaHTHOTO OHKOMpoTenHa p53. Ha ocHOBaHWM JaHHbIX
creLmanvavpoBaHHo NUTepaTypbl, OHKONPOTENH P53 He
CrnocobeH K 3amycKy anonTo3a, a B OTAEMbHbIX Cly4asx
MOXeT oka3blBaTb 0OpaTHOe BO3aeincTBue, Brokupys
nepenavy CUrHanoB Mo COOTBETCTBYIOLLMM CUrHaMbHbLIM
Kackagam [15].

NIrX-ncenepoBsaxye akcnpeccun Mapkepa anonToTu-
Yeckom gerpagaunm kacnasbl-3 knetkamm KPA nokasarno,
yTo onyxonesble kneTkn KPA xapaktepuayeT HU3Kui
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ypoBeHb anonTo3a: npu ¢hoTounpoBot MOpoMETpUA
YpOBEHb 3KCnpeccum kacnasbl-3 coctaBun 28,72 (15,64;
76,71) YEOI. YcTaHoBnEHa npsiMasi CpeHen Curbl Kop-
pensumnoHHas cea3b (r = 0,42) Mexay YpoBHEM 3KCrpec-
CY OHKOMpOTENHA P53 1 YPOBHEM 3KCMIPECCHM Kacnasbl-3
kneTkamm KPA, 4To cornacyeTcs ¢ NpuBeaeHHbIMY BbiLLE
[aHHbIMW Hay4YHO NUTepaTypbl kacaTenbHo addekTa
06paTHOro BO3AENCTBUS MyTaHTHOrO NpoTtenHa p53. Mo
fdaHHbim C. M. Pfeffer, A. T. K. Singh (2018), atot adp-
ekt MOXET ObITb 06ycrnoBneH GroKMPOBKON akTUBALMA
MHULMATOPHBIX Kacnas -8 u -10, 4To, B CBOK Ouepesb,
obycnoenmeaeT 6rokMpoBKy akTMBaLMM 3 HEKTOPHbIX
Kacnas, K YMcry KOTopbIX OTHOCAT W kacnasy-3 [24]. Mpo-
Be[leHHbIN B JaHHOW paboTe KoppensLuyoHHbIA aHama
rnokasarn Harnu4ue CTaTMCTUYECKM IOCTOBEPHOI 0BpaTHOM
koppensauumn cpegrei cunel (r = -0,44, p < 0,05) mexay
NOBbILLEHHBIM YPOBHEM TPAHCKPUMLIMOHHON aKTUBHOCTM
reHa K-RAS 1 H3KMM YPOBHEM anonTo3a OnyxoseBbiX
knetok KPA. Takum obpasom, nonyyeHHble JaHHble
yKasblBaKT Ha Hanmuune PyHKLMOHaIbHOW B3aMOCBA3M
mexay reHamm K-RAS, TP53 1 ypoBHeM anonTo3a B KPA.
Bo3spacratoLas TpaHCKpUNUMOHHAs akTUBHOCTb TEHOB
K-RAS n TP53, o4eBuaHO, 0ByCroBIMBAET CHUKEHME
YPOBHS anonTo3a pakoBbIx kneTok KPA.

BbiBoAbI

1. Mpwn nporpeccun KonopekTansHON ageHoKapLm-
Hombl oT | k IV ctagum B rpagaumu pTNM B onyxomnu
BO3pacTaeT TPaHCKPUNLMOHHAA aKTUBHOCTb FeHOB
K-RAS n TP53, a Takke CHWKaEeTCS TPaHCKPUMLIMOHHAS
aKTUBHOCTb reHa Ki-67.

2. VimeeT mecTo obpaTtHas KoppensuvoHHas B3an-
MOCBSi3b MEXZY YPOBHEM TPAHCKPUMLIMOHHON aKTUBHOCTU
reHoB K-RAS v TP53 1 ypoBHeM anonto3a onyxoneBbiX
KINETOK KONopeKTarnbHOW afeHoKapLMHOMbI.

3. CHvKeHWe YpOoBHS NponudepaTMBHO akTUBHOCTM
OMyX0neBbIX KNETOK KOMOPeKTanbHON aAeHOKapLMHOMBI,
Habntogaemoe npy nporpeccum onyxorv ot |k [V ctaguw,
BEpOSITHee BCEro, ONOCPEAYyeTCs BOBMIEYEHNEM MyTen
CUrHanu3aumm, He cBsi3aHHbIx ¢ RAS-npoTenHom.
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Excnpecisa 6inka NF-L B ceHCOMOTOpPHIH KOpi NPy MOAEAIOBaHHi

TPaH3UTOPHOI iLuemii Ha TAi ceHcubini3aLii MO3KOBMM aHTUreHOM

Ta iIMyHOKOPEeKLUii 3MiH, L0 BUHUKAU

A. M. ipemeHko?, 0. M. Ipabosuii?, A. . biana?, C. €. Leneaes?, M. M. lpywa?

*HauioHaAbHWI MearuHHMiA yHiBepeuTeT iMeHi 0. 0. BoromoabLis, M. KuiB, YkpaiHa, 2HauioHaAbHUi IHCTUTYT paky, M. KuiB, YkpaiHa

MeTa po6oTu — BuBUMTM piBeHb ekcnpecii Binka NFP-L y ceHCOMOTOpHIl KOpi ronoBHOTO MO3KY LLYpIB NPW MOAEMNoBaHHi
TPaH3UTOPHOI iLemii Ha Tni ceHcnbiniaaLlii MO3KOBIM aHTUrEHOM Ta iIMyHOKOPEKL,ii iMyHO(DaHOM 3MiH, LLO BUHMKIN.

Marepianu Ta Mmetogu. 3airicHunu ekcnepumeHT Ha 185 6innx cTateBo3pinux Lypax-camusx Macoto 260—-290 r. 3actocysanu
ricTONOriYHi, iIMyHOrCTOXiMIYHUIA, MOPPOMETPUYHUIA | CTATUCTUYHWIA METOAN AOCTIIKEHHS.

Pesynbratu. MNokasaHo, Lo ceHcnbinisaLis MO3KOBUM aHTUIEHOM BUKINWKAE Andy3Hi AereHepaTuBHi 3MiHW B KOPi rONIOBHOMO
MO3Ky Ta 3HWKeHHs ekcripecii NFP-L. Lie 3yMOBMtoe NOCUNEHHs BUPA3HOCTi ypaKeHHSt MO3KY NPy roCTPOMY MOPYLLIEHHI KPOBO-
06iry MopiBHSHO 3 TM, KoMK CeHenbiniaaLito He 3gjlicHioBany. Y BiAHOBMIOBANbHWIA NEPIOA NICMS TPAH3UTOPHOI iLLIEMIYHOT aTaku
BUSIBUNW 3HAYHO MEHLLIE, HiX 3a BiZCYTHOCTI CeHembinisaii, okpyrnmux Tinewp i3 NopiBHAHO BUCOKUM piBHeM ekcripecii NFP-L,
KOTpi KBanicikysanu sik Konbu (KOHycu) pocTy HepBOBMX BOMOKOH. Lie aae 3mory cTBepmkyBaTu: ceHeubinisauis Mo3KOBUM
QHTUrEHOM 3aTpUMYE pereHepaLlito HEPBOBUX BOMOKOH, LLIO € BXKIMBUM KOMMOHEHTOM KOMMNEHCATOPHO-BIAHOBMIOBANBHNX
MPOLIECIB Y KOpi MO3KY NiCns iLleMiYHOT aTaku. IMyHoaH 3a yMOB MOAENOBaHHS KOMBGIHOBAHOTO iMYHHO-CYAMHHOTO ypaXeH-
HS1 MO3KY BUSIBUB MPOTEKTOPHI BNACTMBOCTI Ta 3MeHLUYBaB BMpa3HiCTb 3HWxeHHs ekcnpecii NFP-L. Lli ecoektn imyHodbaHy,
0CcoBnMBO Y BiHOBMOBAbHWIA Nepioa NiCNs ypaeHHst MO3KY, MOB'SAI3yEMO 3 0o iMyHOMOAy toBanbHUM edpektoM. OcTaHHe
NiATBEPAKYETLCA 3iCTaBNEHHsAM AWHaMiku BigHoBReHHs ekcnipecii NFP-L B ypaxeHin | KoHTpnarepanbHin niBkyni, sika 3a3Ha-
Bara iMyHHOTO YLUKODKEHHS, a iLuemist byna BigcyTHs.

BucHoBku. CeHcunbinisaLis MO3KOBUM aHTUTEHOM NPU3BOAUTL 40 ANGY3HUX AereHepaTUBHUX 3MiH Y KOpi BENWUKOrO MO3KY, i
CynpOBOMXYHOTLCS 3HIMKEHHAM ekcnpecii NFP-L. MNMonepeaHs ceHcnbinidaLlis MO3KOBM aHTUIEHOM MNPy FOCTPOMY MOPYLLIEHHI
MO3KOBOTO KpOBOOGIry NpM3BoAnTb [0 MOCUMEHHS! BUPA3HOCTI YpaKEHHs! MO3KY 11 3HKeHHS ekcnipecii NFP-L, ynoBinbHioe
Ta 3MiHIOE AvHaMmiKy i BigHOBNEHHs. Ecpektom 3acTocyBaHHs iMyHOdaHy € 3MeHLLeHHs 3MiH ekcnpecii NFP-L y ceHcomo-
TOPHIV KOpi, BUKIMKAHWX SIK Npy ceHcwbinisaii MO3KOBUM aHTUIEHOM, Tak i Npu ii KoMBiHaLi 3 TPaH3UTOPHWUM MOPYLLEHHSM
MO3KOBOTO KPOBOTOKY.

Akcnpeccun 6enka NF-L B ceHCOMOTOpPHOM Kope npu MOAEAMPOBAHWUM TPAH3UTOPHOM
MLIEMUU Ha pOHE CeHCUOMAM3ALUM MO3TOBbIM aHTUFeHOM U UMMYHOKOPPEKLUK
BO3HUKLUUX U3MEHEHUM

A. M. fipemeHko, A. H. TpaboBo#, A. . BuaHa, C. E. LLienenes, M. M. Mpywa

Lienb paboTbl — u3yuntb ypoBHM akcripeccun benka NFP-L B CeHCOMOTOPHOI kKOpe FronoBHOO MO3ra KpbIC Npy MofenMpoBa-
HWW TPAH3NUTOPHON ULLEMUN Ha (POHE CEHCUBUNMN3ALIMM MO3TOBLIM @HTUFEHOM 11 UMMYHOKOPPEKLIW BOSHUKLLINX M3MEHEHNI
MMyHOaHOM.

MaTtepuansi u metogbl. [poBeseH akcnepumeHT Ha 185 Benbix NonoBo3penbIix Kpbicax-camuax Maccon 260-290 r. Mpume-
HEHbI TVICTONOTMYECKIE, UMMYHOMVICTOXMMWYECKUIA, MOP(OMETPUYECKNIA U CTATUCTUHECKUI METOABI.

Pesynkrarhl. [oka3aHo, 4To ceHcMbunuaaLumus Mo3roBbliM aHTUrEHOM Bbi3biBaeT AU dy3Hble AereHepaTBHbIE U3MEHEHNS
B KOpE rOMoBHOrO Mo3ra u CHkeHue akcnpeccu NFP-L. OTo NpuBOAMT K YCUINEHMIO BbIPAXKEHHOCTY MOPaXKEHUS MO3ra
MpY OCTPOM HapyLLEeHU KpoBooBpalLLeHWs MO CPaBHEHWIO C TeM, Korga ceHenbunuaaums He nposoaunacs. B BocctaHo-
BUTENMbHbIN NEPUO NOCe TPAH3UTOPHOW ULLIEMUYECKON aTaku OKa3blBanoch 3HAYUTENBHO MEHbLLE, YEM MPW OTCYTCTBUN
ceHeMbunmusamm, okpyrmbix TeNeL Co CPaBHUTENBHO BbICOKMM ypoBHeM akcnpeccum NFP-L, koTopble kBanuduumposanm
KaK konbbl (KOHYCbl) pOCTa HEPBHbIX BOMOKOH. OTO NO3BONSET yTBEpXAaTb, YTO CEHCMOMUNN3aLMNS MO3TOBbIM aHTUreHOM
3a[epXK1BaET pereHepaLmio HepBHbIX BOMOKOH, KOTOPas ABMSETCH BaXHLIM KOMMOHEHTOM KOMMEHCATOPHO-BOCCTAHOBU-
TenbHbIX NPOLECCOB B KOPE MO3ra Noche ULLEMUYECKON ataku. IMyHodaH B yCroBusiX MOAENMPOBaHUsS KOMOMHUPOBAHHOTO
VIMMYHHO-COCYAMNCTOrO MOPaXXeHUs rofloBHOrO Mo3ra OKasblBarn NPOTEKTOPHbIE CBOWCTBA M YMeHbLUAMN BbIPaXEHHOCTb
cHkeHus akcnpeccun NFP-L. 9T adhdpekTbl MMyHohaHa, 0cO6EHHO B BOCCTAHOBUTENbHbIA NEPUOL NOCHE NOPaXKeEHUS!
MO3ra, CBA3bIBAEM C €ro UMMyHOMOZYUpytoLwmm achdekTom. NocnenHee NOATBEPXKAAETCS CONOCTaBNEHNEM OUHAMUKN
BoccTaHoBneHus akcnpeccu NFP-L B nopaxeHHOM 1 KOHTpanaTtepansHOM MofyLiapyuu, KOTopoe Noryyvano MMMyHHOe
NoBPeXAeHNe NP OTCYTCTBUN ULLEMUW.

BriBoabIl. CeHcnbunmaawmsi Mo3roBbIM aHTUreHOM NPUBOAUT K ANcAY3HBIM AereHepaTUBHBIM U3MEHEHUSIM B kope BonbLLOoro
Mo3ra, KOTopble COMpOBOXAAKTCS CHibkeHneM akcnpeccu NFP-L. Mpeabigylias ceHembunusaums Mo3roBbIM aHTUTEHOM
Mp¥ OCTPOM HapyLLEHWUM MO3TOBOTO KPOBOOOPALLIEHWS MPUBOAWT K YCUIEHIO BbIPAXEHHOCTY MOPAXEHNSI MO3ra U CHIBKEHWIO
akcnpeccun NFP-L, 3amennsiet u MeHsieT AMHamMuKy ero BOCCTaHoBMNeHUsl. ApheKToM NpUMeEHEHNS UMyHOdaHa SBRsieTcs
yMeHbLUeHWe n3MeHeHuit akcnipeccun NFP-L B CeHCOMOTOPHOW Kope, BbI3BaHHBIX KaK Mpu CEHCMOUNM3aLy Mo3roBbIM aH-
TUrEHOM, TaK W NPU €€ COMETaHUM C NPEXOASALLMM HapyLLEHUEM MO3rOBOTO KPOBOTOKA.
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Expression of NF-L protein in the sensorimotor cortex during the modeling of transient
ischemia against the background of sensitization by brain antigen and immunocorrection
of the changes

L. M. Yaremenko, A. N. Grabovoy, L. P. Bidna, S. Ye. Shepelev, M. M. Grusha

Aim. To study the levels of NFP-L protein expression in the sensorimotor cortex of rats in the simulation of transient ischemia
against the background of sensitization by the brain antigen and immunocorrection of the resulting changes by imunofan.

Materials and methods. The study was conducted on 185 male mature white rats from Wistar line weighted 260-290 g, in
which the damage of the brain was modulated. The brain for study was taken on the 1%, 3¢, 10", 30" and 90" days after the
start of the experiment. The histological, immunehistochemical, morphometric and statistical methods were used.

Results. Observations have shown that sensitization with the brain antigen causes diffuse degenerative changes in the
cerebral cortex and a decrease in NFP-L expression. This background leads to an increase in the severity of brain damage
in acute circulatory disturbances compared with when no sensitization was performed. After transient ischemic attack, the
recovery period was significantly less than in the absence of sensitization, rounded corpuscles with a relatively high level of
expression of NFP-L, which we qualified as nerve growth flasks (cones). This allows us to say that sensitization by the brain
antigen delays the regeneration of nerve fibers, which is an important component of compensatory-recovery processes in the
cerebral cortex after ischemic attack. Imunofan under the conditions of modeling of combined immune-vascular lesions of
the brain had protective properties and reduced the severity of the decrease in NFP-L expression. We attribute these effects
of imunofan, especially in the recovery period after brain damage in the first place, to its immunomodulatory effect which is
confirmed by comparing the dynamics of the restoration of NFP-L expression in the affected and contralateral hemispheres,
where the latter experienced immune damage in the absence of ischemia.

Conclusions. Sensitization by the brain antigen leads to diffuse degenerative changes in the cerebral cortex, which are ac-
companied by a decrease in the expression of NFP-L. Previous sensitization by brain antigen in acute impairment of cerebral
circulation leads to increased severity of brain damage and decreased expression of NFP-L, slows and changes the dynamics
of its recovery. The effect of immunophan use is to reduce changes in NFP-L expression in the sensorimotor cortex caused

by both sensitization with the brain antigen and in combination with transient impairment of cerebral blood flow.

lMopyLUeHHs MO3KOBOTO KpOoBOOGIry — ofjHa 3 HanbinbLL
3HaYyLLMX coujianbHuX Npobnem, OcKinbkn € OCHOBHOK
NPUYMHOLO iHBaNigHOCTI Ta cMepTi B ycbomy CBITi [1].
3 UMX No3uLiil akTyanbHUM € BCTAHOBMEHHS 3HAYEHHS
Pi3HUX NaTOreHETUYHUX NMAHOK CYANHHIX YpaxeHb MO3KY
Ta po3pobka crnocobiB kopekLii HelipoaereHepaTUBHIX
MPOLIECIB, AKi BOHM BUKIMKaKOTh [1,2].

OcTaHHIM YacoM enemMeHTU LMTocKeneTa HelpoHa
po3rnsAatoTb SK KMKYOBI NaHKW Yy NpoLeci nepexoay [0
TPVBaNOro NOLIKOMKEHHS HEPBOBOI TKaHWHK [3]. Helpo-
¢inameHTn (NF) € HalbinbLL NOLUMPEHNMI ENEMEHTAMM
LMTOCKeneTa HepoLWTIB, LLO NIATPUMYOTL hopMy KIITUH
i Kanibp iXHiX BiQPOCTKIB, @ TAKOX BUKOHYIOTb POSb KOOP-
[MHaTopa aKCOHamNbHOTO TPaHCMOPTY.

[lo cknagy NnpomiKHUX (hinameHTIB HEPOHIB BXOAATb
TpW iIMYHOTICTOXIMIYHO BigMiHHi NpoTeiHu: 3 Hu3bKot (NF-
L, 68 kDa), cepeaHboto (NF-M, 150 kDa) ta Bucokoto (NF-
H 200 kDa) monekynsapHoto macoto. NFP-L € HalimeHL
BMBYEHWM, 30KpEMa Npu CyAUHHIN natonorii Mo3ky [3].

lMopyLueHHs LinicHocTi remaToeHuedaniyHoro 6ap’e-
pa npy CyAMHHNX YPaXKEHHSIX MO3KY — BigoMuii hakT. BoHo
CyNpOBOKYETLCS BUXOAOM HEMPOH-CrieLmiyHuX Ginkis
Y KpOB, LLO NPM3BOANTL A0 CeHembinidalii opranismy Ta
CYTTEBWX 3MiH IMyHHOI cuctemu [4].

OCHOBHMMU OCOBIMBOCTAMY iHOYKOBAHOI iHCYNbTOM
iMyHOCyrpecii € nimchoneHis, 30kpemMa 3HKEHHS KinbKOCTi
T-nimdpouuTis, Ta Ae3aKTMBALlis MOHOLMTIB Yy nepudepny-
Hiv1 kpoBi [5]. MocTynoBO 3pOCTatoTh TUTPY MPOTVMO3KOBUX
aHTuTin [4]. Y umx ymoax T-niMdpoumTy BCe YacTille Bu-
3HaKOTb KIHOYOBMMY MOAYNSTOPaMM 3ananbHUX Kackagis
NPV FOCTPOMY iLLIEMIYHOMY iHCYIBTi. T-KNiTUHK Yepes rymo-
parnbHy cekpeLito (iHTepdepoH-Y) Ta HeraHi LUTOTOKCUYHI
MeXxaHi3aMu (NepopuH) € OCHOBHUMM LUMSIXaMU Af1s
BiJCTPO4EHOrO MOCTILLEMIYHOTO MOLUKOMKEHHS TKaHWH [6].
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ToMy [OUINbHUM BBaXaeMO OLHUTU eDeKTU CUH-
TETUYHOTO IMYHOMOZYNATOPA, MOXIAHOrO TUMOMOETUHY,
rekconenTuay apriHin-anbga-acnapTun-nisui-sanin-Tu-
po3un-apriHiHy (iMyHodbaH), kv NposiBNsE iMyHope-
ryniorodi Ta AeTOKCUKaLUiNHI BNacTUBOCTI, NPUrHivye
BiflbHOPaAWKarnbHi MPOLEC MEPOKCUAHOTO OKUCHEHHS
niniais, 3anobirae NOLUKOMKEHHIO NIMOUMTIB i rpaHy-
NOUUTIB, LLO BUKMUKaHe Aicl0 NaToreHHWX (hakTopis
cepefoBHLLa, 3MEHLLYE BUPA3HICTb iMyHHUX MOPYLLIEHD,
3yYMOBIEHVX NMOPYLUEHHSIM MO3KOBOrO KpoBoobiry [7].

Merta po6otu

Bueuutn piBHi excnpecii NFP-L y ceHcomoTopHii kopi
TONOBHOO MO3KY LLYYPiB NPW MOZENOBAHHI TPaH3UTOPHOT
iemii Ha Tni ceHcmbinisauii MO3KOBUM aHTUreHOM Ta
iMyHOKOpPEKLIil iIMyHO(aHOM 3MiH, SIKi BUHUKNN.

Marepianu i MeTOAU AOCAIAKEHHA

[ocnimkeHHs BUKoHanu Ha 185 ctateBo3pinmx camusix bi-
nuX LWypis nikii Bictap Baroto 260290 r, Akux yTpumyBsanu
y BiBapii Ha CTaHOapTHOMY pawioHi N0 5 TBAPUH Yy KNiTUi
3 BiNlbHUM JOCTYNOM [0 XapyyBaHHsl Ta BOAM, MOCTINHUM
CBIT/10-3aTEMHEHUM PEXMMOM 3rigHO 3 «[puHLUMnamm
fornsgy 3a nabopatopHumMy TBapuHamuy. Jocnign Bu-
KOHamM 3riiHO 3 MiXKHapOAHUMY MPUHLMMAMM FyMaHHOrO
NOBO)KEHHS 3 TBapuHamK, LWo BUKNagdeHi B «Guide for
the Care and Use of Laboratory Animals» (NIH publ. No.
93 23, revised 1985).

TeapuH noainumu Ha 6 rpyn. WLypw rpynn K (ymoBHO
iHTaKTHI, KOHTpONb; N = 10) He 3a3HaBanM XO4HWX yTpy-
YaHb. TBapyHK BCiX iHLWMX rpyn 3a 12 Ai6 40 BiATBOPEHHS
mogeni iwemii 6ynu ceHcubinizoBaHi 20 % BogHoO-Co-
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NbOBWM EKCTPaKTOM (aHTUIEHOM) FOMOSIONYHOT TKAHWUH
mo3ky (BmicT Ginka 0,33-0,50 mr/mn 3a Jloypi), skui
OTpUManu 3a 3ararnbHONpPUIHATO MeToawKo. Lypam
nigLwkipHo Beoaunm B 1 aeHb — 0,5 mn, 2 geHb — 1 mn, 3
neHb — 1,5 Mn ekctpakTy. TBapuHu rpynm Kc (KOHTponb,
ceHcubinizoaHi; N = 35) He 3a3HaBanM XOAHWUX iHLLKMX
BTpy4aHb. TeapuHam rpynu MNOc¢ (nceBpoonepoBaHi, CeH-
cubinisoBaHi; n = 35) BUKOHYBanu onepaTuBHUIA JOCTYN
[0 MiBOI 3aranbHoi COHHOI apTepii Ta ii Mobinisavito, nicns
yoro paHy 3awwmsamu. LLlypam rpynu NMCAc (nepes’s3ka
COHHOI apTepii, ceHembinisosani; n = 35) aaiicHioBanm
aHanoriYHu JOCTYnN 0 NiBOI 3aranbHOi COHHOT apTepii Ta
ii moGinisauito, nicns yoro B apTepito BBoAMnM 0,2 M1 i-
3i0MOriYHOrO PO34MHY Ta Haknaganw niratypy. TeapuHam
rpyn MEAc (3 mikpoembonisaLjieto 6aceiiHy COHHOI apTe-
pii, ceHcubinisoeaHi; n = 35) Ta MEAc+i (MEAc+imyHo-
¢haH; n = 35) MogentoBanu rocTpe nopyLUEeHHs MO3KOBOrO
KpOBOOGiry LLUMSIXOM BBEAEHHS! B NiBY 3aranbHy COHHY ap-
Tepito 0,2 Mn po3umHy, 6a30BuiA cknag, sikoro Mictve 20 mn
BIAMUTIX i30nboBaHUX apunouuTis, 2,8 Mn 10 % CaCl,,
10 r tBiHy Ta 0,9 % NaCl go 3aranbHoro o6’emy 100 mn
[8], micns yoro Ha apTepito Haknaganu niratypy. Mpu
ubomy Lypu MEAC+ oTpumMyBanm nigLikipHo no 0,5 mkr
imyHocpaHy (HBI «BioHokey, PO) Ha 1-10, 21-23, 30-32
Ta 50-51 geHb exkcnepumeHTy. TeapuHam rpyn MOc Ta
MCAC nigLuKipHO BoAunu isionoriyHnii po3ymnH 3a aHa-
noriyHoto cxemor. OnepaTvBHI BTPyYaHHS BUKOHaNM
3 BKOPWCTaHHAM TiONEHTanoBoro Hapkoay (50 mr/kr).

[ONOBHWI MO30K AN OCNiIKeHb OAepXyBanu Big
TBapuH yepes 12/1, 15/3, 10/22, 30/42 ta 102/90 ni6
nicns ceHcmbinizavii MO3KOBUM aHTUreHom/onepaTue-
HOTO BTPYyYaHHS Nicns HaZAMiIpHOro BBEAEHHS TioneHTany
HaTpito (200 mr/kr). Yepen Lypa y CTPOK A0 1 XBUMMHK
PO3TUHANK, i30M0BanM MO30K, SKUA PO3AINAnU Ha Tpu
YaCTWHM ppoHTanbLHUMM Nepepizamu. CepeaHio YacTuHy
nomiwan B 10 % 3abydepeHnii xonogHuin cpopmarni (pH
7,4, T 4°C)Ha 24 rog. 3pasku yLUinbHIOBaNy 3a CTaHAapT-
HOI0 METOAMKOIO B NapadiH i BUroTOBNANM (POHTanNbHI
3pi3n 4 MKM 3aBTOBLLKY, 3ab6apBentoBani asyp |1-eosuHom.

IMyHoricToximMiuHy peakuito ans usenenHs NFP-L
CTaBWIM 3 MakCMMarnbHOK CTaHAapTM3aLieto Temnepa-
TYPHUX PEXMMIB Ta Yacy obpobku. 3pisv Mo3Ky aenapa-
¢hivyBanu Ta perigpatysanu. [leMackyBaHHs aHTWreHiB
BUKOHamM B umutpatHomy Bydepi (pH 6,0) npu 98 °C
npotsrom 20 x8. 3piau iHkyBysanm 30 xB y TepMocTaTi npu
22 °C 3 nepuHHUMM antuTinamm o NFP (Monoclonal
Mouse Anti-Human Neurofilament Protein, Clone 2F11,
Ready-to-Use, «Dako», [anis). Mpogyktu imyHoricTo-
XiMiYHOI peakuii BidyanidyBanu 3a JOMOMOTOK CUCTEMU
getekuii EnVision FLEX («Dako», JaHist). Ak no3utus-
HU KOHTPOMb BUKOPUCTOBYBANW 3pi3n MO3KY LLYpIB i3
rapaHTOBaHO BM3HAYEHOK MO3UTUBHOK PEAKTUBHICTIO
wozno NFP-L, a ansa oTpuMaHHs HEraTMBHOIO KOHTPOIHO
BMKOHYBanu Ha3saHi npoueaypy, ane 6e3 3actocyBaHHs!
NEPBUHHMX aHTUTIN. YacTuHy 3pisiB JogatkoBo 3abaps-
noBany rematokcuniHom Gill.

lcTonorivHi npenapaT B1B4any Ta ootorpacdpysanm 3a
CcTaHzapTm3oBaHmx ymoB (%400, 1280x960 nikcenis RGB)
3a fonomoroto Mikpockona Olympus BX51, umdposoi ka-
mepu Olympus C3040Z0O0M, komm'roTepa i3 NporpamHum
3a6e3neyeHHsm Olympus DP-Soft 3.2. 306paeHHst 3pisiB
BMBYaNM 3a [JOMOMOrOK CUCTEMM aHanidy 300paeHHs
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ImageJ 1,46. [ins Lsoro 306paxeHHs ninaasany TpaHcdop-
mauii y 8-6itHi (Image— Type—8 bit), 3aaaBanm napametpu
BuMiptoBaHHs (Calibrate— Function— Pixel inverter— Ok;
Analyze— Set measurements— Mean Gray Value), y ro-
NOBHOMY MeHt0 0bupany girypy HenpasuIbHoi hopmi Ta
no3Havarnm AinsHK1 HeMpOoninto raHrMioHaPHOTO LLapy Kopu
BENUKVIX MiBKyNb (N0 5 AinsHOK Ans niBoi Ta npasoi), npu
HaTuCKaHHi knasilli «M» oTprmyBanu 3Ha4YeHHs MUTOMOI
ONTWUYHOI NYCTUHW (YMOBHI OAMHUL, Y.0.). PospaxoBysanu
CepefHi 3Ha4YeHHs MOKasHWKa, CTaHOApPTHE BiOXUMEHHS,
MOMMIIKY Ta BipOrigHICTb cepenHboro. CTaTUCTUYHY 3Hauy-
LLCTb BiAMIHHOCTEN MiX MOKa3HWKaMu BU3Ha4anu 3a t-kpu-
Tepiem CTbrogeHTa. MiHiManbHUM CTaTUCTUYHO 3HaYYLLYIM
piBHem Beaxxanm p < 0,05.

Pe3yAbTaTH Ta iX 06roBopeHHs

Y CEeHCOMOTOPHIV KOpi LLypPiB KOHTPOMBHOI rpynu, Lo
mana 3sudaiiHy OyaoBY, BUSIBUNW YnMany KinbKicTb iMy-
HOTICTOXiMIYHO MapKOBaHMX TOHKUX HEPBOBMX BOMOKOH Y
cknagi Heviponing. Y nepikapioHax, No4aTKoBUX AiNsHKax
LEHOPWTIB, aKCOHaNbHUX ropbuKiB i TOBCTUX akCoHax
ekcnpecito NFP-L maibxe He BU3Ha4anu. HepeoBi BONOk-
Ha 3 ekcnpecieto NFP-L posTalioByBanuch y Hermponini
Xa0TWU4HO. Ha NoBepXHi Tin HEMPOHIB | TOBCTUX AEHAPUTIB
4acCTO BUSBNAMNM LLITIbHE CMETEHHS MIYEHUX BOMOKOHHUX
TepMiHanen. Y umux nokycax y 6aratbox Bunagkax MoxHa
6yno cnoctepiratit ApiOHi OKPyrMi TiNbLs 3 IHTEHCUBHOO
ekcnpecieto NFP-L. Txwiit giameTp felio nepesuilysas
ToBLUMHY NFP-L-N03UTUBHNX TOHKMX HEPBOBUX BOMTOKOH.
3pigka BMSBNANM NOOAUHOKI BEPTUKANbHO OPIEHTOBAHI
HepBOBi BornokHa. OTxe, natepH BusiBneHHs NFP-L-no3u-
TWBHWX HEPBOBMX BOMOKOH Y HALLMX EKCNIEPUMEHTaX 1ae
3MOTY NPUNYCTUTH, LLIO BUKOPUCTAHWUI KIOH @HTWTIN LWOAO0
LIbOro NpoTeiHy 3B’A3yBaBCs NEPEBAXHO 3 (hinameHTamm
B TOHKUX TEPMIHANbHWX pO3ranyXeHHsIX i KiHLeBuUX ana-
paTax HepBOBYX BOSTOKOH [9].

Y TBapuH rpynn Kc vepes 12, 15 i 22 gobu nicns
ceHcubinisavii B Kopi MO3KY BUSIBNANV NOMIPHUI neprsa-
CKynsipHuin Habpsik. HelpoHnm yacTo 6ynu gechopmoBaHi
Ta Manu mubyacTy rinepkoHAEHCOBaHy XpoMaTodinbHy
cybcTaHuito. Hoai cnocTepirany sBULLA XpOMATONi3y.
Busasnanu nooguHoki, a iHogi i rpynu rinepXxpoMHUX Hen-
POHiB, SKi AereHepytoTb, PiALIe — HEKPOTUYHO 3MIHEHNX
HeMpoHiB. YacTo Bu3Ha4anu ocepeaku apibHorybuactoi
fereHepadii. 3 yacom Ui siBULLA CTaBanu MeHLL BUpas-
HUMW, ane BU3HAYUNK 306iMbLUEHHS KiNbKOCTI FMiOLMTIB Y
KOpi MO3Ky, siki HanpwkiHi gocnigy (102 poba nicns cex-
cvbinisavii) MOrnm yTBOpHOBaTW HEBENUYKI CKYNYeHHs!. 3
12 0o 22 pobw nicns ceHeubinisaLlii cnocTepiranu ctatuc-
TUYHO 3HauyLLe nocTynose 3HumxeHHs NFP-L, nicns yoro
BifOyBanocs Noro 3poCTaHHs, HAaNPUKIHLL EKCIEPUMEHTY
(102 poba) maitxe gocsratoym BUXIQHOTO piBHS (puc. 7).
BiporiaHoi pisHuui piBHiB ekcnpecii NFP-L y npasin i nisin
niBkynsx y rpyni Kc He BusiBunu.

Y wypis rpyn MOc i MCAC cTaH Kopu BeNWKWX MiBKyMb
i3 BOKY ypaKeHHs Maike He Bifpi3HSBCA Bif NOKa3HUKIB
rpymm Kc, sik i pieHb exkcnipecii NFP-L (puc. 1). Y npasin
MiBKyIi LIMX TBApUH (KOHTpaTeparbHili LWoJo BTpyYaHb),
Bi3yanbHO He bikcyBanwm 3MiHu CTaHy Kopw, siki cnocTe-
piranu y TBapuH rpynu Kc. PisHi ekcnpecii NFP-L Takox
CTaTUCTUYHO 3HaYYLLO He BigpisHanucs (puc. 1).
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Puc. 1. 3miHu excnpecii NFP-L y ceHCOMOTOPHIit kopi BENMKMX NiBKY b MO3KY LLYpPIB NPY MOAENOBAHHI TPAH3UTOPHOI iLLeMii Ha THi nonepeHbOi ceHenbinisaLyii MO3KOBMM aHTUrEHOM
Ta IMyHOKOPEKL|i 3MiH, L0 BUHUKNN (MMTOMa ONTUYHA rycTUHA (Y.0.)).

K: iHTaKTHWIA KoHTpOnb; Ke: KOHTporb, ceHeubinizadis; MOc: ncenoonepalisi, ceHeubinizaisi; MCAc: nepes’sisyBaHHs NiBOi 3aranbHOI COHHOI apTepii, ceHcnbinisallis;
MEAc: mikpoembonist agunoumTammu cyanH y baceitHi nisoi 3aranbHoi CoHHoi apTepii, ceHcubinizauis; MEAc: TBapuH MEAc+i, siki oTpuMyBanm imyHodah;
12(1)-102(90): fobm nicnst noyatky ceHcubinizaLii (MOAENtOBaHHS NOPYLUEHHS! KDOBOTOKY).

Mikpoem6onisauis cyauH LepebpanbHoi miBkyni Ha
TNi nonepeaHboi ceHcmbinisauii MO3KOBUM aHTUrEeHOM
Npu3BOAMIa [0 BUPA3HUX AEreHEPATUBHUX | AECTPYKTUB-
HUX 3MiH Y KOpi ypaXkeHOi NiBKyni, LLO CynpOBOAXXYBanucs
Yyumanum 3HmkeHHsaM ekcnpecii NFP-L. Yepes ogHy oty
nicnst BioTBOPEHHs Mikpoembonii cnocTepiranu BupasHe
3MeHLWeHHs KinbkocTi NFP-L no3autnBHMX BOMOKOH Ta
iHTEHCMBHOCTI iXHBOTO 3abapBreHHs. Y Herponini BUSIBMS-
TN HEYMCTEHHI MapKOBaHi MubYacTi yTBOPEHHS, siki iHOZ)
CKragany NaHLoXKK, Lo, WMOBIPHO, Gynn HepBOBMMM
BOJIOKHaMU, WO aereHepytotb. Ha 3 1a 10 goby nicns
MEAc BcTaHoBWM 3meHLweHHs ekcnpecii NFP-L (puc. 7).
Ha 10 poby Ha 3aranbHoMy T1i iHOAI BU3Ha4anw AinsHKu
3 BiNbLLO KiNbKICTIO MiYEHMX HepBOBKX BOMOKOH. KpiM
TOrO, BUSIBMAMM HEYVCIIEHHI OKPYTITi yTBOPEHHS PO3MIPOM
1-3 MKM i3 NOPIBHSIHO BUCOKOH) IHTEHCUBHICTIO eKcnpecii
NFP-L. 3pigka moxHa Oyrno npoCcTEXMTH, LLO BOHK PO3-
TalloBaHi Ha KiHUSX HepBOBKX BomnokoH. Yepes 30 aio
nicnst MEAc y cknagi Heponinto BUSBNSNMW 30iMbLIEHHS
kinbkocTi NFP-L* BONOKHUCTUX €NeMeHTIB | CTaTUCTUYHO
3HauyLLe 36iMbLUeHHs 3aranbHoi kinbkocTti NFP-L nopis-
HSIHO MonepeaHiM CTPOKOM crocTepexerHst (puc. 1). Ha
90 goby pocnigy BUSIBUNM 3pOCTaHHS KiMbKOCTI MiYeHMX
HEpBOBMX BOMNOKOH i 3aranbHoro BmicTy NFP-L, sikuii Bu-
3HaYanu KinbkicHo (puc. 1). Y koHTpnaTtepanbHii niBkyrmi
3miHu ekcnpecii NFP-L npu MEAC Maiixe He BigpisHsanucs
Bif TWX, SKi cnocTepiranu y rpyni Kc.

IMyHOaH Yy wwypiB i3 MEAC 3aranom He 3MmiHioBaB
anHamiky ekcnpecii NFP-L i WwinbHicTb MapKoBaHMUX
HEepBOBWX BOMOKOH Yy CEHCOMOTOPHI KOpi ypaxeHoi
MiBKy"i, ane BMpasHiCTb Lux 3MiH Oyna meHLwoto, a 3 10
106 nicns iLemMivyHoi aTaku BoHa ctaBana CTaTUCTUYHO
3HauyLLO MopiBHsAHO 3 rpynoto MEAc (puc. 1). Ha 10 Ta
30 poby nicns BiATBOPEHHS iLuemii MapkoBaHi HepBOBI
BOJIOKHa YacTo 6ynm ToBuwi, Hbx npu MEAc. Ha 102/90
noby pocnigy KinbkicHe 3HayeHHs BMicTy NFP-L y Heii-
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ponini Kopy MO3Ky NOBEPTaNocs 40 KOHTPOIBHOIO PiBHSA
(puc. 1). 3meHwWweHHs 3miH ekcnpecii NFP-L cnoctepiranu
TaKOX y KOHTMaTepanbHiv (Mpasii) miBkyni, wo Ha 3, 10 i
30 po6y Bynm CTaTUCTUYHO 3HAYYLLIO BULLMMU MOPIBHSIHO
3 rpynoto Ke (puc. 1).

OTXe, CNOCTEpPEXEHHsI Nokasanu: ceHcubinisauis
MO3KOBMM aHTUreHOM BUKIVKAE ANY3Hi AereHepaTuBHi
3MiHU B KOpi rOMOBHOMO MO3KY Ta 3HUXEHHS eKCcnpecii
NFP-L. Lle 3ymoBntoe NoOCUEHHS BUPA3HOCTI YpaXeHHs
MO3KY Mp¥ FOCTPOMY MOPYLLEHHi KPOBOOGIry NOPIBHSHO 3
VM, WO BinbyBaeTbes 6e3 ceHeubinisauii. Kpim Toro, ceH-
cubinisaLlist Npu3BoAMTL A0 3MiHM AMHAMIKM BiOHOBMNEHHS!
ekcnpecii NFP-L. OcTaHHe nposiBNSeTLCS NOCTYNOBUM
110ro 3poCTaHHsIM NPOTAroM BiHOBMIOBANLHOIO Nepioay
nmicns iwemii, a 3a BiACYTHOCTI nonepeaHbLoi ceHenbini-
3auii BU3Ha4MnM NiKkOBE NEPEBULLEHHS BUXIHOMO piBHS
yepes MicsLb Micns BiATBOPEHHs Mikpoembonii [9].

Y BigHoBnoBansHMin nepiog npu MEAc BusiBnsnm
3HAYHO MeHLLEe, HiX 3a BigCYTHOCTI ceHcubinisauii, ok-
pyrnux Tineup 3 NOPIBHSHO BUCOKUM piBHEM eKCrpecii
NFP-L, kotpi kBanicikyBanm sik konbwm (kOHycu) pocty
HepBoBUX BOMokoH [9]. Lle aae nigcraeu BBaxatu, Wo
ceHcubiniaaLlis MO3KOBUM aHTUTEHOM 3aTPUMYyE pereHe-
paLito HEPBOBMX BOMOKOH, 5iKa € BXKIMBIM KOMMOHEHTOM
KOMMeEHCATOPHO-BIAHOBMIOBANBHUX MPOLIECIB Y KOPi MO3KY
nicns iwemiyHoi ataku [10].

IMyHObaH 3a yMOB MogentoBaHHs KOMBIHOBaHOTO
iMYHHO-CYZMHHOTO YpaXKEHHs! MO3KY BUSIBVB NPOTEKTOP-
Hi BNacTMBOCTI Ta 3MeHLUYBaB BUPA3HICTb 3HWXEHHS
ekcnpecii NFP-L. L|i ecbektun imyHodhaHy, ocobnueo y
BiJHOBMIOBasIbHUI Nepiog Nicns enisogy ypaxxeHHs MO3KY,
NOB’A3yEMO 3 Or0 iMyHOMOZYMtoBanbHUM edhekToMm [7].
Lle niaTBepaXyeTbCs 3iCTaBNEHHAM AUHAMIKL BigHOB-
neHHs exkcnipecii NFP-L B ypaxeHiit i KOHTpnaTepanbHii
niBKyni, ika 3a3HaBasia iMyHHOrO YLUKOMKEHHS, a iLLuemis
6yna BifCyTHs.
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BucHoBKku

1. CeHcubiniaaLlis MO3KOBVM aHTUreHOM MPKU3BOAUTb
[10 ANy 3HMX AereHepaTuBHUX 3MiH Y KOpi BEMMKOTO MO3-
Ky, SIKi CyNpOBOMXKYIOTLCS 3HIKEHHAM ekcnpecii NFP-L.

2. MNonepenHs ceHcmbinisawis MO3KOBUM aHTUrEHOM
MpU rOCTPOMY MOPYLLUEHHI MO3KOBOMO KPOBOOGIry mpu-
3BOAMTb 40 MOCWIIEHHSI BUPA3HOCTI YpaXeHHs MO3KY
1 3HWxeHHs ekcnpecii NFP-L, ynosinbHioe Ta 3MmiHoe
ZAVHaMIKy 10r0 BifHOBMEHHSI.

3. EdpekTom 3acTocyBaHHs iMyHO(haHy € 3MEHLLEHHS
3MiH ekcnpecii NFP-L y ceHCOMOTOpPHIl Kopi, LLIO BUKIK-
KaHi i npy ceHcubinizauii MO3KOBUM aHTUrEHOM, i npu
ii kKoMGiHaLji 3 TPaH3MTOPHUM MOPYLIEHHSM MO3KOBOMO
KPOBOTOKY.
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EdbekTnBHICTb NporHo3yBaHHs nepebiry xBopobu Ta nikyBanbHUX 3acobiB Npu XpoHiYHUX racTpogyomeHitax (XI1) y aiten
BW3HAYaETbCS HAABHICTIO TEHETUYHOTO [edheKTy CUHTE3Y KOmareHy, LLO NEXWTb B OCHOBI NaToreHe3y Avcnnasii cronyyHol
TkaHuHU (OCT). MopyLueHHs meTaboniamy konareHy cnpuimHsie MopchonorivHi 3MiHM MykoLmniapHoro 6ap’epa, siki BNnvMBaioTb
Ha KniHiYHWA nepebir 3aXBOPIOBaHHS, MOAYIHOBaHHS 3aXUCHMX (hakTopiB i NpoLieciB penapadii. Baxnuee 3Ha4yeHHs Mae Mop-
¢hororivHe OLiHIOBaHHS CTaHy crn3oBoi o6onoHky LwnyHka (COLL) Ta gBaHagustunanoi kvwwku (OMK) ans nepconidikoBaHoro
nigxody Ao BUGopy TepaneBTUYHOI TakTuku npu XM, wo acouijtototbes 3 CT.

Meta po6oTu — ouiHnTi natomopdbonoriyHi ocobnmsocTti COLL i AMNK y aitei i3 XM, skwid acouiioBanui i3 ACT.

Matepianu Ta MmeToau. MopdonoriyHi focnimkeHHs eHgockonivHmx GionTaris wnyHka Ta [AMNK'y 63 giten ikom Big 11 0o 17
pokis. MaTepian onpautoBanu 3a ricTonoriYHo MeTOAUKOI 3 3abapBrEeHHSIM reMaToKCUIiH—e031HOM i 3a Ba lMoHom. Cra-
TUCTUYHUIA aHani3 BKMOYaB PO3paxyHOK BiJHOLUEHHS LIAHCIB, AOBIpYUX iHTEPBAnIB i p-3HAYEHHS.

Pesynkratn. BctaHoBunm 3anexHicTs MopdonoriyHux 3miH Big BupaxeHocTi JCT i peakuii Ha NpoTOKOMbHY Teparnito: Bor-
HUwwa ¢ibpody OR = 7,00 i 5,25, iHdinbTpavis eosuHodinamn OR = 3,68 Ta 3,67, auctpodiyni amiHm enitenito OR = 2,34 Ta
3,02, 3amiHa apxitekToHikn 3ano3 OR = 3,68 Ta 3,28 BignosigHo. HeedekTvBHil BignoBiai Ha Tepanito NpuTamMaHHa LinbHa
nimMcboumTapHo-nnasmMoLumTapHa iHineTpaLis enitenito 3ano3s i BnacHoi nnacTuHku (81,3 %), BupaxeHuin andysHuin Habpsik
(68,8 %), HepiBHOMIpHe po3TalLyBaHHS 3ar103 3i 3MiHOK apXiTEKTOHIKW Ta AUCTPOdIHHO 3MiHEHUM eniTeniem (62,5 %). Bupa-
XeHi MopdponoriyHi 3MiHu matoTb 78,6 % aiten 6e3 [ICT, siki He BignoBiaatoTb Ha Tepanito, Xo4a Npy acouinoBaHin naTonorii
BiACYTHICTb BiAMOBIAi Ha NikyBaHHSA He Mae YiTKOro 3B’A3Ky 3 MopdponoriyHoto dhopmoto X,

BucHoBku. 3anansi npouecn COLW i AMNK'y giten i3 ACT xapakTepuaytoTbCst NiMGOricTioLMTapHOR iHinsTpaLieto BnacHoi
MNacTVHKMW, MOBEPXHEBOTO eNiTenito Ta eniTenito 3ano3, Habpskom, AMCTPOdIYHUMM 3MiHaMK eniTenito 3ano3 i NoLMPeHNMI
BOTHMLLLAMK (hibpo3y, Lo MiABULLYE PU3MK PaHHBOI XPOHi3aLii, (hopMyBaHHs aTpOMiYHMX NpoueciB. [ns ouiHIOBaHHS ne-
pebiry, nporHosdy XI'[] HeobxigHO BpaxyBaHHS KNiHiYHWMX 03Hak [CT, KOTpi BNAMBatOTb Ha NAaTOreHETUYHI MPOLECH Y CII30BIl
060NOHL.

NaTtomopdororuueckue 0Co6€HHOCTU XPOHUUECKUX raCTPOAYOAEHUTOB
y AeTel ¢ AUcnAa3uel COEAUHUTEAbHON TKaHU

E. H. MykBuuy, T. A. 3apopoxHas, 0. B. AaBpeHuyk, T. H. ApuakoBa

O heKTMBHOCTb NPOrHO3MPOBAHUS Te4eHNs BonesHn 1 neYebHbIX CPeACTB NPY XPOHUYECKUX racTpopyodeHutax (XI) y
[leTell ONpesensieTcs HanM4YneM reHeTUHECcKoro AedoekTa CHTEe3a KormnareHa, YTo NEXWUT B OCHOBE MaToreHe3a Aucnnasum
coeanHnTensHoi Tkanm (OCT). Hapywenve meTabonuama konnareHa npueoauT K MOPAONOrMYECKM U3MEHEHUST MYKO-
uunuapHoro Bapbepa, KOTopble BIUSIOT Ha KIMHWYECKoe TedeHne 3aboneBaHusi, MOAENMPOBaHWE 3aLUUTHBIX (DaKTOPOB
1 MPOLIECCOB penapaumun. BaxHoe 3HayeHre umeeT mMopdonornyeckas oLeHKka COCTOSHWSI CrM3NCTOM 0BOMOYKM Xenyaka
(COX) n pBeHaguatunepcTHom kuwkm (OMK) ans nepcoHmMuumMpoBaHHOro noaxoada K Bbibopy TepaneBTUYECcKo TakTUKN
npu XI'A, accounmposanHom ¢ [CT.

Llenb pa6otkI — oueHuTb Natomopdonornyeckue ocoberHoctn COL v ANK'y geteit ¢ XM, accoummposanHbiM ¢ ACT.

Matepuansi n metoabl. Mopchonoruyeckue nccnefoBaHus aHOoCKonmyeckmux Guontaros xenyaka v AMNK 'y 63 peten B
Bospacre ot 11 8o 17 net. Matepvan obpaboTtaH No rMcTonorMYecko METOAMKE C OKPACKOW reMaToKCUIIMH—303MHOM 1 MO
BaH M130Hy. CTaTucTnyeckuii aHanua BKtoYan pacyeT OTHOLLEHNS! LIAaHCOB, OBEPUTENbHBIX MHTEPBAMNOB U P-3HAYEHNS.

Pesynkrarthl. YCTaHOBMEHa 3aBUCUMOCTb MOPIONOMYECKNX M3MEHEHUI OT BbipaxeHHOCTV [JCT v peakLmum Ha NPOTOKOIbHYO
Tepanuto: ovarn dmbposa OR = 7,00 u 5,25, nHdunsrpaums ao3mHodgunammn OR = 3,68 u 3,67, auctpoduyeckme nsmeHe-
Husa anutennsa OR = 2,34 n 3,02, nameHenne apxutektoHuku xene3 OR = 3,68 u 3,28 cootBeTcTBEHHO. HeaddekTnBHOMY
OTBETY Ha Tepanuio NpucyLLa NAoTHas NMMAOLMTapPHO-NNa3MoLMTapHas MHCUMLTPALMS SNUTENUS KeNe3 1 COBCTBEHHOM
nnactuHkm (81,3 %), BblpaxeHHbI Anddy3Hbli oTek (68,8 %), HepaBHOMEPHOCTb 30H PACMOMNOXEHUS KeNe3 C U3MEHeHNeM
APXMTEKTOHWKN 1 ANCTPOPUHECKN M3MEHEHHBIM 3nuTenmueMm (62,5 %). BbipaxeHHble Mopdonornieckue n3aMeHeHs OTMeYeHbI
y 78,6 % neteit 6e3 [ICT, KOTOpble HE OTBEYAIOT Ha TEPANWIO, XOTS MPK aCCOLMMPOBAHHON NaTONOrMM OTCYTCTBUE OTBETA Ha
NEeYeHVe He UMeeT YeTKOoW CBA3U ¢ Mopdhonornyeckomn popmon XM,

BbiBoab!. BocnanutensHble npoueccsl COX u AMNK 'y geten ¢ ACT xapaktepuayroTest IMMAOrcTMOLMTapHON MHADUALTpaLmen
COBCTBEHHOWN NNACTUHKM, MOBEPXHOCTHONO SMUTENNUS W ANUTENUS Xenes, 0TEKOM, ANCTPODUYECKUMU UBMEHEHWNAMM SNUTENUS
enes 1 pacnpocTpaHeHHbIMY o4aramu ubpoaa, YTo MOBbILLIAET PUCK PAHHE XPOHMU3aLIMM 1 (HOPMUPOBaHMS aTPOUHECKNX
npoueccoB. [Ins oueHKM TeveHust 1 nporHoda XI'[] HeobxoanMmo yunTeIBaTh KnnHuyeckue npusHaku LCT, koTopele BNMSOT Ha
naToreHeTM4ecKk1e NpoLiecchl B CIIM3NCTON 06OMOoYKe.

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.
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Pathological and morphological properties of chronic gastroduodenitis in children
with connective tissue dysplasia

0. M. Mukvich, T. D. Zadorozhnaja, O. V. Lavrenchuk, T. N. Archakova

Predictive chronic gastroduodenitis (CGD) treating in children is bound to genetically controlled collagen synthesis
underpinning the connective tissue dysplasia (CTD). Collagen metabolic disorder affects morphological changes of
mucosal-cellular barrier determining clinically-aided reparation processes. Morphologic assessment enables personalized
approaches to handle inflammatory processes in upper gastro-intestinal tract (GIT) associated with extracellular matrix
disorders.

Aim: examining patho-morphologic properties of gastric and duodenal mucosa in children with CGD associated with CTD.

Materials and methods. Morphologic examination of endoscopic biopsies in 63 children, 11-17 years old. Samples were
processed by hematoxylin eosin section staining. The influence of dysplasia and patient’s response to standard therapy on
morphological changes were assessed using odd ratio statistics, confidence limits, and p-values.

Results. Dependency of morphological changes versus the CTD degree and patient response to standard therapy: foci of
fibrosis OR = 7 and 5.25, eosin infiltration OR = 3.684 and 3.667, dystrophic epithelium changes OR = 2.344 and 3.023,
change in glands architectonics OR = 3.684 and 3.279, respectively. Biopsy samples from patients with CTD and weak therapy
response feature dense lymphocyte-plasmocyte infiltration of gland epithelium and lamina propria (81.3 %), pronounced diffuse
edema (68.8 %), and uneven gland localization with changed architectonics and dystrophically modified epithelium (62.5 %).
78.6 % not therapy-responsive children without DCT have morphologically pronounced CGD whereas irresponsiveness in
children with the associated pathology isn’t strongly connected with CGD morphology.

Conclusion. Gastric and duodenal mucosa inflammation in children with expressed CTD features are characterized with
lympho-histological infiltration of lamina propria and surface gland epithelium, increased edema, dystrophic changes of gland
epithelium, and spread fibrosis loci indicating high risk of early chronicity and atrophic process formation. The account of clinical

CTD conditions affecting pathogenic mucosal processes stipulates adequate CGD development assessment.

3 KOXHWUM pOKOM 30iMblUYETLCSA YaCTOTa racTpoeHTe-
PONOriYHOI NaTonorii, cepen SKoi OAHE 3 NEPLUMX MiCLb
nocigatoTb XBOpo6M BEPXHBOTO BiAAiMy LUMYHKOBO-KMLL-
koBoro TpakTy (LUKT), a came XpOHiYHMIA racTpoayoaeHIT
(XrL), koTpwit XxapakTepusyeTbcsi MynbTUAKTOPHAM
reHe3oM, NporpecuBHUM nepebirom i3 yacTumu peuu-
[A1BaMM Ta PaHHBOK XPOHi3aLlietd 3ananbHOro npouecy
3 (hOpMyBaHHSIM AECTPYKTUBHNX, EPO3UBHIX MPOLIECIB,
LLIO 3HAYHO NOripLWytoThb AKICTb XUTTH [1-3]. BescymHis-
HO, ePeKTUBHICTb MPOrHO3yBaHHs nepebiry xsopobu Ta
npodinakTnyHo-nikyBanbHUx 3acobis npu X Bu3Haya-
€TbCS HAsIBHICTIO KOMOPOIAHKX CTaHIB, OQHWUM i3 SKUX €
rEHETUYHO JeTEePMIHOBaHW AedeKT CUHTE3y KonareHy,
L0 NEXMTb B OCHOBI NaTtoreHesy Aucnnasii cnonyyHoi
TkaHuHn (OCT). CnomyyHy TKaHuHy BBaXatoTb HWHI OC-
HOBHOIO CMCTEMO3B's13yBarbHOK TKAHMHOK) OpraHiamy, Lo
CTaHOBWTH GinbLLe Hix NONoBMHA Macw Tina, nigTpumye
OCHOBHi rOMeoCTaTU4Hi napameTpw opraHiamy, bepe
6esnocepeaHto yyactb y nepebiry sk disionoriyHmx i
NPUCTOCYBanbHKX PeakLin opraHiamy, Tak i natororivyHnx
cTaHiB [4]. MopyLueHHs meTaboniamy KonareHy y CrmaoBii
o6onoHui (CO) Bu3Ha4ae dhopmyBaHHS MOPONOTYHNX
ocobnumeocTeint MykouuniapHoro 6ap’epa LUKT, skui
MICTUTb HaNGINbLLY KinbKiCTb konareHy [5], Lo He MoXe He
BMAMBATY Ha KNiHIYHUIA nepebir, MoaynioBaHHS 3aXUCHNX
dhakTopiB i npouecis penapaldlii [6,7].

Y nonepepHix JOCTiMKEHHAX BUABIUIK: nepebir XMy
[iTel Ha TNi Ae30praHiaaLlii CrionyyHoi TKaHWHU XapakTepy-
3yeTbCsl paHHiIM 1e6I0TOM, arpecyBHUM, NPOrPERiEHTHUM
nepebirom 3 YacTMy 3aroCTPEHHAMM, peLmarBamm, BUpa-
XEHUMM NPOosiBaMM CYMMTOMIB HECNELMIYHOI iIHTOKCKKa-
Lii, CXMnbHICTI0 A0 hopMyBaHHSI AECTPYKTUBHUX CHOPM
ypaxxeHb BepxHix Bigainis LLUKT Ta imyHobioximMiuHnx
ypaxkeHb npvenitenianbHoro npowapky [8]. Tomy B
yMOBax nepcoHicpikoBaHoro niaxoay fo Bubopy Tepane-

Pathologia. Volume 15. No. 1, January — April 2018

BTUYHMX 3axofiB 0COBMMBOrO 3HaueHHs1 HabyBae OLjHIO-
BaHHs! CTPyKTyparbHux 3MiH CO npu 3anansHux npoLiecax
BepxHix Bigainis LLIKT, Lo acouitotoTbest 3 ae3opraHisaLlieto
€KTpaKopnoparnbHOro MaTpuKey. Y BU3HaYEHHI MexaHiamiB
nolukomkeHHst CO BaxknmBe 3HaYEHHSI Ma€e OLIiHIOBaHHS
mopcponoriyHmx 3miH bionTaris wyHka Ta AlK, ske gae
3MOTY He TiflbKv 34INCHATY TOYHILLY AiarHocTuky X, ane
11 BU3Ha4MTW NporHo3 nepebiry xBopobu i o6rpyHTYyBaTH
HeoOXiaHICTb iHTeHCHdiKaLii TepaneBTUYHIX 3aX0AiB, Lo
BU3HAYNIIO aKTyambHICTb JOCTIMKEHHS.

Merta po6otu

OuiHnTn natomopdonoriyHi 0co6nmMBOCTi CNM30BOT
060MOHKYM LNyHKa Ta ABaHaAUATANANON KUK B AiTen
i3 XPOHIYHNM racTPOAYOLEHITOM, SKUIA acoLiioBaHui 3
[e30praHisauieto Cnony4Hol TKaHUHW.

Marepianm i meToan AOCAIAKEHHA

[nsa Bepudikauii giarHosy XTI BUKOHanM MopdonorivHi
focnipxeHHs GionTtatis wnyHka Ta AMKy 63 agiten Bikom
Big 11 go 17 pokis.

BionTtatn chikcyBanu B 10 % po3umHi HenTpasnb-
Horo 3abydepHoro opmaniHy Ta onpalboByBanu
3a 3araibHOMPUIHATOK TICTOMOMYHOK METOAMKOK 3
3abapBneHHsM 3pi3iB reMaToKCUIiH—e03HOM i 3a BaH
[i3oHoM. [locnimkeHHs GionTaTiB BUKOHANM Ha MiKpOCKoni
Axioskop 40 (®PH) i3 cotogokymeHTyBaHHAM. bioncito
BMKOHAIM 3rifHO 3 3aranbHoto Aeknapavieto 3 6ioeTuku
Ta npaB MIOAVHY, WO yxBaneHa [eHeparnbHOW KoHde-
peHuieto KOHECKO 19 xoBTHa 2005 p.

CTyniHb BMpaXEHOCTi AUCNNACTUYHNX NpPOSBIB
HaBedeHUI 3rigHo 3 knacudikauieto T. MinkoBCbKOi-
JimiTpoBoi B Moaumdikauii 1. H. AGakymoBoi [9].

Key words:
connective
tissue dysplasia,

diseases gastritis,

hypertrophic,
children.
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NimcpounTapHa
iHdinbTpauis

I

IHdbinbTpauis Swika AvcTtpodbiuHi

. apXITEKTOHIKK . o
e03uHodinamm 3MiHY eniTeniio
3ano3

BorHuwa
hibposy

Puc. 1. Mposis mopcponoriuHmx amiv COLL i AMNK npu X' y piten 3anexHo Big ctyneHs ACT.

NimcbouunTapHa iHinbTpavis: nimdbouyvTapHa iHinsTpaLls BNacHoi tnacTuHKM Ta enitenito 3anoa.

Tabnuus 1. BigHOLWEHHS WaHCIB 3@ NEBHYMM NOKA3HWKAMM B Pi3HUX NiAMHOXWHAX
navuieHTiB, 3rpynoBaHuX 3anexHo Big HassHocTi ACT

oacrop \wacrinoc [Hewae e Jor 1p___JsseLeci] 9% uec

OR HabpsiKy 3anexHo Bif caktopa — HasiBHICTb y nauieHTis ICT

[OCT Hemae

OCTe

OR nimcoumTapHoT iHinbTpaLii BnacHoi NnacTuHkW Ta eniTenito 3anos 3anexHo Bif daktopa —
HasiBHiCTb y nauienTie JCT

20
12

10
21

3,50 0,02 1,238 9,891

[CT Hemae 16 14 3,57 0,02 1,223 10,429
OCTe 8 25

OR BUHWKHEHHS ¢hokyciB ¢hibpo3y 3anexHo Bia akTopa — HasBHICTb y naujexTis ICT

NCT Hemae 28 2 7,00 0,017 1,404 34,908
OCTe 22 1

OR iHdinkTpaLis eosnHoinamy 3anexHo Bif dhaktopa — HasBHICTb y nauieHTis ACT

[OCT Hemae 25 5) 3,68 0,03 1,129 12,021
ACTe 19 14

OR 3MiHa apxiTeKTOHIKM 3ar03 3anexHo Bif dakTopa — HasBHICTb y naujexTis ACT

NCT Hemae 25 5 3,68 0,03 1,129 12,021
ICTe 19 14

OR avcTpodiyHi 3miHK eniTenito 3anexHo Bif dakTopa — HasBHICTb Y nauieHTis [ACT

[CT Hemae 19 1 2,34 0,099 0,85 6,461
OCTe 14 19

OR: BiAHOLLIEHHS! LUAHCIB («0dds ratio»); p-3HaueHHs: BiporiAHICTb HyNbOBOI FNOTE3M NPO BiACYTHICTL
BiMIHHOCTI LaHciB; LBCI: HkHsA Mexa fosipyoro iHTepany («lower bound of confidence interval»);
UBCI: BepxHs Mexa 4osipyoro iHTepeany («upper bound of confidence intervaly).

64

Bnnue dakTopi Ha MOPGOMOriyHi 3MiHK CTaTUCTMY-
HO BCTaHOBMMNMW, PO3paxyBaBLLUM BiQHOLIEHHS LUAHCIB,
BEPXHIO Ta HUXHIO Mexi 95 % [oBipyoro iHTepBany Ta
p-3HaYeHHs 3 BUKOPUCTaHHsAM cuctemm R.

Pe3yAbTaTH Ta ix 06roBopeHHs

AHanis pesyneratiB CBiYMB NPO HASBHICTb Y CrIM30BIl
o6onoHui winyHka Ta [MNK cTpykTypHUX 3MmiH, Sk B Ginb-
LLIOCTI AiTeN XxapakTepnayBanvch niMgoLmuTapHo-nnasmo-
LIMTapHOH iHGhiNbTpaLliero BNACHOI NIacTUHKM Ta eniTenito
3ano3 — y 81,3 %, iHdinbTpauieto eosnHodinamm — y
62,5 %, Habpskom —y 68,8 %, AMcTpodiyHMMM 3MiHaMK
enitenito —y 62,5 %, BorHuiamu ¢ioposy —y 52,9 %, ami-
HO0 apXiTeKTOHikv 3ano3 —y 47,1 %, Lo niaTBEpKYBano
3ananbHuin reHe3 3axBOproBaHb BepxHix Bigainis LLKT.
Mpu usomy B GinTatax CO aHTpanbHOro Biadiny LWyHka

ISSN 2306-8027  http://pat.zsmu.edu.ua

BU3HAYMMK pi3Ke NiABULLEHHS LWiNbHOCTI niMdounTap-
HO-MNa3MOLMTapHOrO IHINLTPATY, IKMA MaB NOLLINPEHNI
XapakTep i Maxe B yCix BUNadKax BUSBMSBCS Ha BCil
nnowwHi CO.

CTpyKTYpHi 3MiHM Cr30BMX OBOMOHOK OLiHUMN Y
rpynax 3anexHo Bif KinbkocTi 6aniB kniHiYHWX guennac-
TUYHKX MPOSIBIB: NEerkwii (go 12 6anis), nomipHuiA (13-23
6anw) i BupaxeHwit (Binblue Hix 24 6anu) cTyniHb anc-
NnacTM4HMX NposiBiB. 3aranbHa BiZHOCHA KiNbKIiCTb AiTen
y KOXHIl rpyni npuiksiTa 3a 100,0 % (puc. 7).

Y pitent i3 BupaxeHumm npossamn AACT y 47,1 % Bu-
3HaAYMNM 3MiHY apXiTEKTOHIKK 3a5103, siki Gynn po3TalloBa-
Hi HEPIBHOMIPHO, YacTVHa 3 HIX Ae(hOPMOBaHa, KiCTO3HO
po3lMpeHa Ta BUCMaHa AMCTPOGIYHO 3MiHEHUM abo
YacTKOBO aTpochoBaHMM eniTeniem. Y BNacHin nnacTuHLi
BusABUNYM Habpsik (68,8 %) i BorHuLa ibpo3y (52,9 %).
Y YacTvHW LMX AiTel BCTaHOBWIM CMITOLLEHHS MOBEpX-
HEBOro eniTenito 3 HasIBHICTIO MIKPOEpPO3il. Y Cnn3oBin
060MOoHLj LWNyHkKa NogibHi 3MiHW BU3HaYanm (hopmMyBaHHs
atpoii 3 HE3BOPOTHOK BTPATOD LLUMYHKOBUX 32103 i
3aMiLLEHHSAM iX (PIBPO3HOID TKAHMHOLO.

Y 62,5 % giten i3 BupaxeHumu nposisamu CT
y BRACHI NnacTuHLUi BUSBUNKW iHMINLTPaLilo eo3nHo-
cinamu, kinekicTb skux gocarana 10-15 y moni 3opy.
MopdonoridHe 3Ha4YeHHs e03MHOMINBHOI iHiINbTpauii
CKIaAHo YiTko iHTepnpeTyBaTh. OfHIE 3 NPUYMH MOXe
6YyTV pO3BWUTOK racTpPOIHTECTMHANBHOI aneprii, sika pe-
anisyetbcs LUNSXoM nigsuLeHoi npoHukHocTi CO ans
MOTEHLIiHVX anepreHiB B YMOBaX MOPYLLEHHS CTPYKTYpU
eKkcTpaLentonsapHoro mMatpukcy. MigeuileHa KinbkicTb
eosnHoginis y COLW i AMNK moxe BM3HauaTu nosisy
AHTUreHHWX BnacTMBOCTEN BINKoBUX CTPYKTYP KMiTWUH Y
TKaHWHAaX i3 HEAOCTaTHBLO (PYHKLIIEKD KOMareHy.

Y gitei i3 nomipHum ctyneHem [CT HanyacTiwe
(70,6 %) BusBNSANM niMmcboLMTapHy iHINLTPaLto BRacHoi
NnacTUHKY Ta eniTenito 3anos, MeHLwe — Habpsik (58,8 %)
Ta aucTpodiyHi 3miHwm enitenito (52,9 %). 3miHa apxiTek-
TOHIku 3an03 BcTaHoBneHa y 37,5% uux gitei, y 25,0 %
BUSIBIIEHA iHGDINbTPaLis BNACHOI NNACTUHKMA €03MHOMDI-
namu, y 12,5 % obCTEXEHUX BUSHAYMIN OKPEMi oKy
¢hibpo3sy BnacHoi NMNacTUHKK.

Y piten i3 nerkum ctyneHem OCT winbHicTb nimdo-
LMTapHOI iHinbTpaLii 3anexana Big TpMBarnocTi 3anarnb-
HOro MpoLecy, ane 3ananbHWUM IHpINLTPaT crnocTepiranu
y BracHiin nnactuHui. Bornuwa ¢ibposoBaHoi cTpomm
BUSBUNW Y 6,7 % NaLjieHTiB i3 YacTMMM peLyamBamu npu
Tpueanocti X[ noHag 3—4 poku. Y 16,7 % umx gitei
BCTaHOBIEHA 3MiHa apXiTEKTOHIKV 3an03 Ta iHdinsTpaLlis
BIiacHOI NaCTUHKN e03nHOMINamMm 3a HasgBHOCTI YITKMX
KNiHIYHUX CUMNTOMIB iCTUHHOI Xap4oBOi aneprii.

[ns nigTBepOXeHHA 3aneXHOCTi MOPGOOrivYHMX
amiH COW Big ctyneHs BupaxeHocti JCT o6uucnunm
BigHoLeHHs waHciB (OR) [12], wo Aae 3mory BU3HaunTu
BMMB BiACYTHOCTI Ta HasiBHOCTI [ICT y KOHKPETHIlA rpymi
CrocTepexeHb (i3 NerkuMmn Ta BUPaXeHUMK NposiBamm
OCT) y miten i3 XrM.

Cepen MoOp@ONOriYHMX AaHWX NPOCTEXYETbCS
CTaTUCTUYHO 3HauyLi, 3 BiporigHicTio 95 % (BianoBigHi
p-3HaveHHs cTaHoBNsATb <0,05) BiHOLIEHHS! LUAHCIB MixX
TakMMU MOKa3HWKaMU 3ananbHOro Npouecy: BOrHWLA
¢ibposy OR = 1,13 (95 % poBipunii iHTEPBaN CTaHOBUTb
1,00-1,28), iHinbTpauis eosuHodinamm OR = 0,83

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



(0,76-0,90), auctpodpiyHi 3mitu enitenito OR = 1,08
(1,01-1,15), amiHa apxiTekToHiku 3ano3 OR = 2,28 (2,14—
2,42). 3a HassHicTio Habpsiky OR = 1,03 (0,97-1,09) Ta
nimcpoumTapHOi iHdINETpaLii eniTenito 3anos i BnacHoi
nnactuk OR = 1,01 (0,96-1,06) ctatucTn4HO 3Hauy-
L i3 BiporigHicTio 95 % (BignosiaHi p-3HaveHHs <0,05)
3B'A130K He MPOCTEXYETLCA (Mabi. 1).

PesynbtaT v cBigyaTtb, WO 3ananbHi npouecu y
BepxHix Bigginax LWKT y aiten i3 BupaxeHumm nposisamu
[le3opraHisaLlii CnonyyHoi TKaHWHW MaroThb BinbLUUIA PU3VK
paHHbOi XpoHi3aLii 3 YacTimm hopMyBaHHAM aTpodiy-
HUX 3MiH. TOMY Ans1 OUiHIOBaHHS! nepebiry Ta nporHosy
XI[ HeobxigHe BpaxyBaHHs kniHivHMX o3Hak OCT.

IHTepec cTaHOBMNO BU3HAYEHHS MOPMOMOTiYHNX
ocobnmeocten X[, BpaxoBytoun GanbHy ouinky OCT
Ta eeKTVBHICTb BIAMOBIAI Ha Tepanito (3rigHo 3 NpoTo-
KOrom), siKy OLliHIoBany 3a KinbkicTio peumavie X Ha
pik. BignosigHo 8o umx kpuTtepiis aitei i3 X noginunu
Ha rpynu:

rpyna A — pitn 3 kinbkictio 6anis ACT €12, aki
Manu 3afoBiNnbHY BiAMOBiAb HA MPOTOKOMbHY Tepanito,
peunamBm He vacTiwe 1 pasy Ha pik, He noTpebyBanu
CTauioHapHOro eTany fnikyBaHHs;

rpyna B — pitn 3 kinbkicTio 6anis <12, peunamsu
yacrile 2-3 pasiB Ha pik; OinbLUICTb LyX AiTen Mana 06Ts-
XEHWI 3a XPOHiYHUMUK 3axBoptoBaHHAMM LLKT cimeiHnia
aHamHes i notpebyBana rocnitaniaawii;

rpyna C — AiTn 3 NOMIPHWM i BUP2XEHUM CTYNeHEM
ancnnasii (QCT 13-52 6anu), yacTtoTa peunamsis — 1-2
pasu Ha pik, 6e3 noTpeby B rocnitanisadii;

rpyna D — it 3 NOMIpHWM i BUp@XXEHUM CTyMNeHeM
avcnnasii (CT 13-52 6anu), yacTummn 3aroCTpPEHHAMMU,
AKi YacTo noTpedyBany CTaLiOHapHOTO MiKyBaHHS.

Y piten rpynu A BCTaHOBUNM HE3HAYHY NimdoumnTap-
HO-MNas3MouUTapHy iHQINbTPaLito BNAcHOI NNacTUHKKM
Ta enitenito 3ano3 —y 43,8 %, anctpodiyHi 3miHK eni-
Tenito —y 37,5 %, BorHuwesmin Habpsik —y 31,3 % (puc.
2). Y HeBenuKoi KinbkocCTi AiTen cnoctepiranyt NOOAUHOKI
dokycu hibposy Ta 3miHy apxiTekToHiku 3anos (6,3 %),
HasBHICTb [0 5 eosuHodinie y noni 3opy (12,5 %).

JlimcpoumTapHy iHeinbTpaLlito NOBEpXHEBOTO eniTenito
Ta enitenito 3ano3 susisuM y 50,0 % aiten rpynu B. Y
Lin rpyni BU3Ha4YMNM AUCTPOIYHI 3MiHK eniTeniio — y
41,2 %, BOrHuLLEBWiA Habpsik — y 35,7 %, NOpyLUEHHS
apXITEKTOHIKM 3ano3 BnacHoi nnactuHkm —y 29,4 %,
eosuHodinito — 21,4 %, BorHnwa ¢idposy — 7,1 %.

Mig yac mopdonoriyHoro gocnimkenHs COLL i ANK
AiTed, SKi ysiwnm 4o rpyny C, BCTAHOBUIN BUPAXeEHY iH-
(hinsTpaito BnacHoi nnactuHkw, y 70,6 % — iHdinsTpaio
NOBEPXHEBOTO eniTenito Ta eniTenito 3ano3 nimgoumtamu,
nnasmaTuiHuMn knitnHamu. 3aebinbiuoro (58,8 %) Ha-
Opsik MaB BUPaXEHUI, ANY3HWI XapaKTep, Ha BigMiHY
BiZl nonepeaHix rpyn. Auctpodivni 3MiHy eniTenito 3ano3
BusiBUIM y 52,9 % ZiTein, 3MiHy apXiTEKTOHiKM 3amnos — y
41,2 %, BorHuwa ibposy — y 29,4 %, iHinsTpaLio
eo3nHodinamm BnacHoi nnactutkm —y 35,3 %. Y piten
L€l rpynu BUSIBUNY KICTO3HO PO3LUMPEHi 3a5103u, eniTenin
AKUX CMITOLLEHWN | 3MYLLEHWA Y MPOCBIT.

Y GionTtatax nauieHTiB rpynu D i3 HaiibinbLwotw
4acTOTOK BM3HAYany LWinbHy NiMgoLMTapHO-Nnasmo-
LmMTapHy iHdinbTpaLiio eniTenito 3ano3 i BnacHoi nnac-
TWHKM (81,3 %), BUpPaXXEHUIN HabPSIK, SikuiA MaB Andy3HUIA
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xapakTep (68,8 %). Y 62,5 % piten uiei rpynu BusiBunu
MOPYLLEHHS apXiTEKTOHIKM Ta AUCTPOdito eniTenito, Lo
ix Buctunae (puc. 3).

Y 3 piten ujei rpynu BUSHAYUIIM HasiBHICTb MIKPO-
€po3iii B aHTpanbHuX Bigdinax wnyHka. ¥ 43,8 % uux
AiTen BUABUNM iHINLTPaLio eo3nHodinamMn BacHoi
nnacTuHKK BinbLue Hix 10-15 knituH y noni 3opy, y 37,5 %
crocTepirany nowumMpeHi BorHuwa ¢ibposy y BnacHin
nnactuHui (puc. 4).

YacroTa BUSIBNEHHS OKpeMyX MOPOMOriyHMX 3MiH
COLW i AMNKYy piteiny Ha3BaHUX rpynax HaBezeHa Ha puc. 5.

OTxe, YacTMHa AiTel i3 TMX UM iHWKUX NPUYKH He
MatoTb AOCTaTHLOI BiANOBIAi HA CTaHAAPTHE MiKyBaHHS.
LlikaBum € BU3Ha4eHHs CTpyKTypHMX ocobrmsocTeit COLL
i ONK y gited, ski He mMaloTb eeKTUBHOI BiANOBIAI Ha
MPOTOKOMbBHY Tepanito.

Puc. 2. Mikpodporo.
Crnsoea obonoHka
[BaHapusATUnanoi
Kwku. QudpysHa
3ananbHa iHginsTpavis
Ta Habpsik BnacHoi
NNacTUHKN
Cnn30B0oi 060MOHKM.
3abapeneHHs
reMaToKCuiHOM—
€03MHOM.

36.: 10x20.

Puc. 3. Mikpocporo.
Crmsoea 06onoHka
LwnyHka. iépos
BMACHOI NNacTuHK1
Cnn30Boi 060MOHKM.
3abapeneHHst

3a BaH TMi3oHoM.
36.: 10x20.

Puc. 4. Mikpodporo.
Crmsoea obonoHka
[BaHapusATUnanoi
KuLKK. CRnoLLeHHst
Ta AncTpodis enitenito
3ar103 CnM3oBoI
0BOMOHKN.
3abapeneHHs
remMaToKCUiHOM—
€03MHOM.

36.: 10x20.
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Puc. 5. Mopchonoriuni amin COLL i AMNK npu X7 Ha tni ACT.

Tabnuus 2. BigHoLweHHs WaHCiB 3a MOPONOriYHUMI NOKa3HUKaMM 3anexHo
Bif} BiANOBIAi HA NPOTOKOMbHY Tepanito.

oacrop \wacriaoc [Hews L Jor 1o |ss%Leci 9% uec

OR Habpsiky 3anexHo Bia (aktopa — Bianosiab Ha NPOTOKOMbHY Teparito (aobpe abo noraHo)

[oBpe (A+C) 22 12 6,49 0,001 2,129 19,807
MoraHo (B + D) 10 19

OR nimdoumTapHoi iHinkTpaLii BnacHoi nnactuHky Ta enitenito 3anos (J1IBME3)

3anexHo Bif akTopa — BiANoBiAb Ha NPOTOKONbLHY Tepaniio (4obpe abo noraHo)

[oBpe (A+C) 15 13 3,33 0,026 1,153 9,633

MoraHo (B + D) 9 26

OR BUHVKHEHHS ¢hoKyciB hibpO3y 3anexHo Big hakTopa — BiANOBiAb Ha NPOTOKOMNbLHY Tepario
(mobpe abo noraHo)

[obpe (A+C) 35 4 5,25 0,014 1,397
MoraHo (B + D) 15 9

OR iHdinbTpaList eo3nHodbinamy 3anexHo Bif chaktopa — BianoBiAb Ha NPOTOKONbHY Teparnito
(nobpe abo noraHo)

[obpe (A+C) 32 8 3,67 0,024 1,188
MoraHo (B + D) 12 11

OR 3MiHa apXiTeKTOHIKM 3ar03 3anexHo Bif hakTopa — BignoBiab Ha NPOTOKOMbHY Tepanito
(nobpe abo noraHo)

[o6pe (A+ C) 31 8 3,28 0,037 1,072
Morato (B + D) 13 1

OR avcTpodivHi 3MiHK eniTenito 3anexHo Bif dakTopa — BiANOBiAb HA NPOTOKOMbLHY Tepanilo
(nobpe abo norao)

[obpe (A+C) 21 1 3,02 0,034 1,083 8,441
MoraHo (B + D) 12 19

19,733

11,314

10,024

OR: BiAHOLLEHHS LaHCiB («odds ratio»); p-3HaueHHA: BipOriAHICTL HYNbOBOI rinoTean

npo BUMaAKOBICTb pesynbrary; LBCI: HUHS Mexa Aosipyoro iHTepsany («lower bound

of confidence interval»); UBCI: BepxHsi Mexa foBip4oro iHTepeany («upper bound of confidence
interval»).

[ns nigTBepOoXeHHA 3aneXHOCTi MOPdOOrivYHNX
3miH COLL i ANK (Habpsik, nimcboumnTapHa iHDinsTpauis
NOBEPXHEBOrO ENITENItO Ta ENiTENito 3ano03, BorHuLa di-
6po3y, iHinbTpaLis eo3uHodinamu, 3MiHa apXiTEKTOHIKM
3ano3 i AMCTpodiyHi 3MiHK eniTenito) Bif BNNMBY Ha HUX
MPOTOKOSbHOI Tepanii, He3anexHo Big 6anbHOI OLHKM
[CT, o6umcnunu BigHOLLEHHS waHci (mabr. 2). KinbkicTb
navuieHTiB i3 rapHO peakLiieto opraHiaMy Ha MpOTOKOMb-
Hy Tepanito obumcneHa sik cyma rpyn A i C, a Kinbkictb
nauieHTiB 3i cnabkoto Bignosigato — sk cyma rpyn B i D.

lMopiBHANBHWII aHania NaToMopONoriYHNX 3MiH
npu 3anansHux npouecax CO wnyHky Ta AMK cBigunTs,
Lo AiT1 3 BupaxeHuMy nposisamu [CT mMaroTb BULLMIA
CTYniHb NiMAOriCTIOLMTAPHOI 3ananbHoi iHinsTpaLi 3i
3HAYHUM BMICTOM €03U1HOINIB, BUPaXEHUM HABPSKOM,
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AUCTPOIYHMMM 3MiHaMK eniTenito 3aro3 i NoLUMpeHUMI
BOrHMLWamm ¢ibpoasy, o 36iraeTbCs 3 JaHUMM iHLLKMX
astopiB [10]. Pe3ynsratn goBoasThb Ginblumii CTYMiHb
TSHKKOCTi MOPEPONOriYHMX MPOSIBIB 3ananbHOro MPoLECy Y
BepxHix Bigainax LWKT i BupaxeHuin hibpo3Hi Ta eposnBHi
npoLecu y BNacHin NNacTuHL LuX Aitei. PopmyBaHHs B
GinbLIOCTi 3 HUX aTPOMIYHKX NPOLIECIB i3 paHHBOK XPO-
Hi3aLji€eto CynpoBOMXKYBaNoCh Y YaCTUHM AiTel PO3BUTKOM
racTpOIHTECTUHAIBLHOI rinepceHcubinisadii, Lo JoBeaeHO
Takox gocnigHukamu [11].

BucHoOBKU

1. BcTaHoBUNM 3anexHiCTb OKpeMux MOpOCTPYK-
TypHux 3miH COLL i ANK Big cTynens Bupaxexocti ACT:
BorHuwa ¢ibposy OR = 1,13 (1,00-1,28), iHdinsTpaLis
eo3nHoginamm OR = 0,83 (0,76-0,90), aucTpodbiuHi 3MiHM
enitenito OR = 1,08 (1,01-1,15), 3miHa apxiTEKTOHiKu
3an03 OR = 2,28 (2,14-2,42).

2. BrsiBunv 3anexHicTb OKpeMMX MOPEOCTPYKTYPHUX
amin COW i ANK Big ABOpiBHEBOrO CTyNeHs Biano.iai
nauieHTa Ha NPOTOKOMbHY Tepaniio: BorHuLia ibposy
OR =5,25(1,397-19,733), iHinsTpaLis eo3uHodinamm
OR = 3,67 (1,188-11,314), AucTpodiyHi 3miH eniTenito
OR = 3,02 (1,083-8,441), 3miHa apXiTEKTOHik1 3an03
OR =3,28 (1,072-10,024).

3. BananbHi npouecn COLL i MK y aitelt i3 Bupa-
xeHnvu nposisamu [CT i BiACYTHICTIO edheKTMBHOI Bif-
MoBiAi Ha NpoToKonbHY Tepanito XI xapakTepusyoTbes
nimgoricTioLMTapHOH iHGiINbTPpaLlieto BnacHoT NacTUHKM
eniTenito Ta enitenito 3ano3 i3 Yamanum BMICTOM eo3u-
Hogpinis (81,3 %), nowunpeHum Habpsikom (68,8 %),
ANCTPOIYHUMM 3MiHaMWK eNiTenito 3ao3 i NoLUMpeHUMI
BOrHMWamu ¢idposy (62,5 %), Lo BrU3HA4YaE BUCOKMI
PV3UK PaHHbLOI XPOHi3aLii 3 hopMyBaHHAM iCTUHHMX
aTpodiYHMX NPOLLECIB.
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Objective: to establish specific features of BA course in children with various phenotypes on the background of metabolic
syndrome, depending on serum vitamin D, level.

Subjects and methods. 106 children with BA participated in the study. 42 patients had BA associated with metabolic syndrome
(MS), and 64 had BA with no MS. By the phenotype 61 (57.5 %) of patients had allergen-induced (allergic) asthma and 45
(42.5 %) — virus-induced (non-allergic) BA. The control group consisted of 44 children (the patients with MS and those without
MS and BA), average age 15.5 + 1.3 years. All the patients underwent a unified complex of diagnostic investigations: general
physical examination, measurement of waist circumference and body mass index (BMI), clinical blood test, spirometry, lipid
profile. Weight categories (normal weight, excess weight and obesity) were determined by percentiles (P) of BMI variation
series with regard to age, as indicated in WHO recommendations. Serum 25(OH)D levels were determined by enzyme
immunoassay. Vitamin D level 220 ng/ml was considered sufficient, 11-20 ng/ml — insufficient, <10 ng/ml — deficient. General
and specific serum IgE levels were determined by enzyme immunoassay. The data obtained were processed with Statistica
8 program, P values of less than 0.05 were considered to indicate statistical significance.

Results. In the group of patients with vitamin D, level below 20 ng/ml, 19.5 % had controlled BA and 41.3 % — uncontrolled
BA, while among the children with vitamin D, level over 20 ng/ml, 30.4 % had controlled BA and 8.6 % — uncontrolled BA
(x2=9.12, P < 0.05). Mean value of vitamin D, concentration in the control group was significantly higher than in the patients
with BA associated with MS and BA without MS (P < 0.05). The relationship between OW, obesity and atopy was confirmed
by high serum level of sIgE antibodies in those weight categories. High sIgE levels to allergens from the pollen of meadow
grass, weeds and trees, animal epithelium, household dust mite, food and fungal allergens were determined much more
frequently in the children with OW and obesity than in those with NW. In the patients with BA associated with MS and vitamin
D, level below 20 ng/ml, FEV1 and FVLC values appeared to be significantly lower as compared to those with vitamin D, level
over 20 ng/ml (P = 0.002). Inverse relationship between the most important parameters of external respiration function and
BMI was established: VLC (r, =-0.45, P = 0.002), FVLC (r, =-0.52, P = 0.001), FEV1 (r, = -0.78, P = 0.001), respectively.

Conclusions. The severity of BA as well as the degree of its control in the patients with different phenotypes was found to
be influenced by both the presence of MS and vitamin D, level. Therefore, vitamin D deficiency can be one of the risk factors
of BA and MS development, and can affect the severity of both BA and MS course. Vitamin D, deficiency and the presence
of MS greatly influence FEV1, FVLC, PEF values, decreasing the indices of external respiration in children and leading to
more severe obstruction.

OcobAuBOCTI nepebiry 6poHXxiaAbHOI aCTMM Ha TAi MeTaboAiuUHOro CUHAPOMY
B AiTeM i3 pisHUMU peHOTUNAMU 3aAEXKHO BiA NOKA3HUKIB BiTaMiHy D,

T. A. Mpougok, 0. B. lfepacumosa, A. 0. Mpoutok, H. M. Cypkosa

MeTa po6oTu — BcTaHOBUTW 0cOONMBOCTI nepebiry GpoHxianbHoi actmm (BA) y aiTelt i3 pisHuMu heHoTMnaMu Ha Tni MeTa-
BorniyHOro cUHApOMY 3anexHo Bif PiBHA BiTaMiHy D, B cMpoBaTLi KDOBI.

Matepianu Ta meTogu. Y focnimkeHHi B3sanu yyacts 106 giten, xsopux Ha BA: 42 outnhm 3 giarHozom BA B noegHaHHi 3
meTaboniyHum cuHapomom (MC), 64 antuhm 3 BA 6e3 MC. AnepreH-iHaykoBaHuWiA heHoTHN BCTaHoBWAW y 57,5 % XBOopuX Ha
BA, Bipyc-iHoykoBaHuii — y 42,5 %. 'pyna koHTponio — 44 autuhn (nauientn 3 MC i 6e3 MC i BA), cepephin Bik — 15,5+ 1,3
poky. Bcim XBopUM BUKOHaNM €AMHUIA KOMMNEKC AiarHOCTUYHWX AOCAiMKeHb: 3aranbHe disnkanbHe 0BCTEXEHHS, BUSHAYEHHS
06Bogy Tanii Ta iHgekcy macu Tina (IMT), aHani3 KpoBi KNiHIYHWIA, CMiPOMETPIS, BU3HAYeHHS NinigHoro cnektpa. Barosi ka-
Teropii (HopmanbHa, HagMipHa Bara Ta OXWPiHHA) BU3Havamu 3a nepueHTunamu (P) BapiauinHoro pagy IMT 3 ypaxyBaHHSAM
BiKy BiAnosiaHo Ao pekomeraauin BOOS3. PisHi 25-(OH)D y cupoBaTLi KpoBi BU3HaUMnM 3a JOMOMOTOK0 iMyHO(PEPMEHTHOrO
aHanisy. Piserb sitamiHy D, 220 Hr/m posuiHioBar Ak 4ocTatHin, 11-20 Hr/mn — HegocTatHin, <10 Hr/mn — aediunt. 3arars-
HUI i cneumndivHi piBHI cpoBaTkoBuX IgE BM3Haummm 3a gonomoroto IOA. Pesynstati onpautoBany B nporpami Statistica 8,
CTaTUCTUYHO BipOrigHMMM BBaXanm po3bixHocTi npu p < 0,05.

Pesyniratu. Y rpyni xBopux i3 pisHem BitamiHy D, Hkue Hixx 20 Hr/mi nauieHTu 3 KoHTporbosaHuM nepebirom BA cTaHosun
19,5 %, a 3 HeKoHTponboBaHUM — 41,3 %; cepe XBOPUX i3 piBHeM BiTaMiHy D, noHan 20 Hr/Mn KOHTPOrbOBaHWI nepedir
BA BctaHosunm y 30,4 % nauieHTiB, HeKOHTponboBaHWiA — y 8,6 % (X* = 9,12, p < 0,05). CepepHiii NoKasHUK KOHLEHTpaLT
BiTamiHy D, B KOHTPObHIf rpyni ByB BIPOTiAHO BULLMM, HIX Y rpynax xBopux Ha BA B noegHatHi 3 MC i BA 6es MC (p < 0,09).
Y piTen i3 HagMIPHOKO Macolo Tina Ta OXMPIHHAM 3Ha4HO YacTille, HiX Y AITeN i3 HOpManbHOKO Baroto, BU3HaYanm BUCOKI PiBHI
sIgE fo anepreHis i3 Nunky ny4Hux Tpas, Oyp’sHiB | Aepe., eniTenito TBApWH, KMiLLiB NoByTOBOrO MKy, Xap4oBKX i rpUbKoBKX
anepreHis. Y xsopux Ha bA B nogaHanHi 3 MC i nokasHukamu pisHs BiTamiHy D, Hiwkde Hix 20 Hr/ms, nokasHikin OB, i GXKET
BUABUINCA BIPOTIAHO HIXKYMMM NOPIBHSHO 3 NavieHTamu 3 pisHem Bitamity D, noHag 20 Hr/mn (p = 0,002). BetaHosuin 380-
POTHWIA B3AEMO3B'AA30K HANGINbLL 3HAYYLLMX NapamMeTpiB (yHKLT 30BHILLHBbOrO AnxaHHs 3 IMT: XKEN (r = -0,45, p = 0,002),
OXKEN (r, =-0,52, p=0,001), 0OB,(r_ =-0,78, p = 0,001) BignosiaHo.

r
Xy

r r
Xy xy

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



Original research

BucHoBku. BaxkicTb i KOHTPONbOBaHICTL nepebiry BA y XBOpUX i3 pisHMU heHOTMNamm 3anexuTb sk i HasisHocTi MC, Tak
i Bif, piBHs BiTaminy D, aedpiumT sitamity D, BignosigHo, Moxe 6yTv ogHUM i3 chakTopiB pu3anky po3suTky BA i MC, a Takox
BNNMBaTH Ha TsxKicTb nepebiry BA i MC. [lediumT BitamiHy D, i HasBHicTb MC cyTTeBO BrinMBatoTb Ha nokasHukun OPB,,
GXKEN, MLUB, 3HWXKYI0UM NOKA3HUKM 30BHILLHBOMO AUXaHHS B AiTEl, NPU3BOAATL A0 Binblu BUPaXKEHUX OBCTPYKTUBHUX 3MiH.

OcobeHHOCTH TeueHU bpoHXUaAbHOM acTMbl Ha ¢poHe MeTaboAMYecKoro cHHApoma
Y AeTel ¢ pa3AuyHbIMKM GpEeHOTHNaMK B 3aBUCHMOCTH OT NOKa3aTeAeh BUTaMuHa D,

T. A. Mpougok, E. B. Tepacumoa, A. A. Mpoutok, H. M. CypkoBa

Llenb paboTbl — ycTaHOBUTL 0COBEHHOCTY TeYeHWUss BpoHXMansHoM acTMbl (BA) y AeTen ¢ pasnuyHbIMK heHoTUnamm Ha
(hoHe MeTabonM4ECKoro CHAPOMa B 3aBMCUMOCTY OT YPOBHA BUTaMUHa D, B CbIBOPOTKE KpOBU.

Matepuanb! n metoabl. B nccnenosanum npuHanmy yyactue 106 geteit, 6onbHbix BA: 42 pebeHka ¢ gnarHosom bA B cove-
TaHuM ¢ metabonnyeckum cuHapomom (MC), 64 peberka ¢ BA 6e3 MC. AnnepreH-MHayLmMpoBaHHbIA (heHOTMN YCTaHOBIEH
y 57,5 % 60nbHbIX, BUPYC-MHAYLMPOBaHHbIA —y 42,5 %. [pynna koHTpons coctosina u3 44 peteii (nauneHtsl ¢ MC 1 6e3 MC
n BA), cpegHui BospacT — 15,5 + 1,3 roga. Bcem 6onbHbIM NpoBeaeH eanHbIA KOMMIEKC ANarHOCTUYECKVX UCCMeLoBaHNN:
obLLee rankansHoe 0bcrnefoBaHne, YCTaHOBMEHWE OKPY)XHOCTY Tanun u uHaekca Maccbl Tena (MMT), KnnHuyeckuin aHanms
KpOBW, CNMPOMETPUS, OnpefeneHne NUNUAHOTO cnekTpa. BecoBble kateropum (HopManbHas, U3BbITOUYHbIN BEC 1 OKUPEHNE)
onpegensnu no nepueHtunu (P) BapuaumoHHoro psaa VIMT ¢ yyeTom Bo3pacTta B COOTBETCTBUM C pekoMmeHaaumsmmn BOS3.
YposHu 25-(OH)D, B CbIBOPOTKE KPOBM, NoKasaTeny obLiero v cneunduyeckmx YpoBHel CbIBOPOTOHHbIX IGE onpeaensnm ¢
nomoLbto MOA. YposeHs ButammHa D, 220 Hr/MN pacLeHnBanm kak JocTaTouHbId, 11—20 Hr/mMn — HeQoCTaTOuHbINA, <10 Hr/Mn —
necvunT. Pesynbtatel 06pabotanu B nporpamme Statistica 8, cratnctnieckn [OCTOBEPHBIMM cumnTany pasnuyms npu p < 0,05.

Pesynirarthl. B rpynne aeteit ¢ yposHem BuTamuHa D, Hke 20 Hr/M 6onbHbIE C KOHTPONMpyeMbIM TeveHrem BA cocta-
Bunn 19,5 %, ¢ HekoHTponupyembiM — 41,3 %; cpean BonbHbIX ¢ ypoBHeM BUTamuHa D, 6onee 20 Hr/mMi KOHTponMpyemoe
TeyeHne BA ycTaHoBneHo y 30,4% nauneHToB, HekoHTporupyemoe —y 8,6 % (x? = 9,12, p < 0,05). CpegHuii nokasatenb
KOHLIEHTPaLuK BUTamuHa D, B KOHTPOIBHOW rpynne [JOCTOBEPHO Bbille, YeM B rpynnax 60nbHbIx BA B codeTaHm ¢ MC v
BA 6e3 MC (p < 0,05). Y geteit ¢ U36bITOYHON MACCOMN TENA U OXUPEHNEM 3HAUUTENBHO YaLLle, YeM Y AeTel ¢ HopManbHbIM
BECOM OnpeferneHbl BbICOKMe YPOBHU SIGE k annepreHam 13 nbinbLibl JroBbIX TPaB, COPHAKOB W [EPEBLEB, AMUTENUS XN-
BOTHbIX, KneLLeit 6bITOBOW NblnK, NULLEBLIM W IpUbKoBLIM annepreHam. Y 6onbHbix BA B codetaHum ¢ MC v nokasarensmu
ypoBHs BuTammuHa D, Hioke 20 Hr/mn nokasatenn OPB, n ®XKEJT okasanncb 4OCTOBEPHO HIMKE MO CPaBHEHMIO ¢ GorbHbIMM C
ypoeHem Butamuta D, Gonee 20 Hr/mn (p = 0,002). YctaHoBrneHa obpaTHast B3anMocBsiab Haubosee 3Ha4MMblx NapameTpos
(DYHKLMN BHELUHETO [ibIXaHns C U30bITO4HOM Maccov Tena: XKEN (r, =-0,45, p = 0,002), ®XKE (r, =-0,52, p=0,001), OB,
(r, =-0,78,p=0,001).

BbiBogbl. TaxeCTb W KOHTPONMpyeMocTb BA y BonbHbIX ¢ pasnuyHbIMK (heHOTMNamm 3aBUCUT Kak OT Hanuuus MC, Tak n
OT YpOBHS BUTaMuUHa D, Aedpuumt BuTammHa D,, COOTBETCTBEHHO, MOXET BbICTYMaTb OAHUM 13 (hakTOPOB pucKa passuTUsA
BA n MC, a Tarke BndATb Ha TskecTb TeueHnst BA u MC. [ledpuumt sutammuna D, u Hanmyne MC cyliecTBeHHO BRMSIOT
Ha nokasatenn O®B,, ®XKEN, MCB, cHxas nokasatenu BHELIHETO AblXaHUs Yy AeTei, NpuBOaAT K 6onee BblpaeHHbIM
06CTPYKTUBHBIM U3MEHEHUSM.

Bronchial asthma (BA) is currently the most prevalent
chronic disease in pediatric patients. For more than a cen-
tury, clinicians have attempted to subdivide asthma into
different phenotypes based on triggers that cause asth-
ma attacks, the course of the disease, or the prognosis.
Asthma is a heterogenous disorder that can be classified
into several different phenotypes. The first phenotypes
that were described included allergic asthma, nonallergic
asthma or infectious asthma, and aspirin-exacerbated
asthma. Asthma phenotypes were initially focused on
combinations of clinical characteristics [1].

Allergic asthma is the most common asthma pheno-
type. Allergen-induced (allergic asthma): this is the asth-
ma phenotype, which often commences in childhood and
is associated with a past and/or family history of allergic
disease such as eczema, allergic rhinitis, or food or drug
allergy. The average age of onset of allergic asthma
is younger than that of nonallergic asthma. Although
the spectrum of allergic asthma may vary from mild to
severe, studies have reported that allergic versus nonal-
lergic asthma is less severe. Total IgE levels usually are
higher in allergic versus nonallergic asthma, but levels
substantially overlap between the 2 groups. Virus-induced
(non-allergic) asthma: this is the asthma phenotype which

Pathologia. Volume 15. No. 1, January — April 2018

is not associated with allergy. Virus-induced asthma is a
phenotype which is characterized by a sudden onset and
sometimes a severe clinical course. Each viral infection
may alter the course of preexisting asthma, or can affect
the immune system and subsequently modify the suscep-
tibility to allergen sensitization and asthma in childhood.

Recent cluster analyses have identified an “obese-asth-
ma” phenotype which is characterized by late onset and
lack of atopy. In addition, obesity among early-onset
asthmatics clearly exists and heightens the clinical pre-
sentation. Observational studies have demonstrated that
asthma among the obese has a clinical presentation that
is more severe, harder to control, and is not as responsive
to standard controller therapies [2].

Along with such classic risk factors for BA deve-
lopment as sex, age, family allergic anamnesis, atopy
manifestations, eosinophilia, increased body mass index
(BMI), there are several factors which can influence
the severity of BA, vitamin D, deficiency being one of
them. The study of potential effect of vitamin D, deficien-
cy on BA course is of great significance because of its
ability to influence the cellular and humoral immunity, thus
decreasing the inflammatory process [3], as well as due
to the predisposition to frequent respiratory diseases in
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case of its deficiency. This mechanism is caused by gene
expression and cytokine synthesis. A great number of
scientific studies demonstrate the relationship between
vitamin D, level and frequency and severity of viral,
bacterial and fungal infection course. Besides, negative
correlation was found between infectious process activity,
the number of complications and vitamin D, level. The
major mechanism of vitamin D, anti-infectious action is
its ability to induce the formation of $-defensin-2 and
cathelicidin in macrophages, neutrophils, natural killers
(NK-cells) and epithelial cells, destroying microorganisms
and being active to bacteria, viruses and fungi. Sufficient
level of 25(0H)D, supply is associated with increased
number of circulating Th1-cells which induce the secretion
of anti-inflammatory cytokines (y-interferon, IL-2, IL-12,
TNF-a), while decreased serum 25(OH)D, level is followed
by activation of Th2-immune response, i.e. by the increase
inIL-4, IL-5, IL-13 populations, promoting atopic reactivity
of the body. Besides, overweight and obesity were recently
found to be caused by low vitamin D, level [4], in part, due
to high similarity of calcitriol and vitamin D, receptor. Vita-
min D, receptors and vitamin D metabolic enzymes were
found in many cells: T- and B-lymphocytes, macrophages,
including lung alveolocytes and bronchial smooth muscles
[5]. Asthma-related morbidity is higher among children
with vitamin D, deficiency and obesity, morbidities that
frequently co-exist among minority children. However,
the effect of co-existent obesity and vitamin D, deficiency
on pulmonary function is poorly understood [6].

Though many reports on the problem discussed have
already been published, the molecular mechanisms of
non-classic action of vitamin D, are still unstudied. This
can be explained by insufficient number of randomized
studies to assess the impact of vitamin D, on metabolic
processes and BA course.

Objective

To establish specific features of BA course in children
with various phenotypes on the background of metabolic
syndrome, depending on serum vitamin D, level.

Materials and methods

106 children with BA (age — 15.8 £ 1.8 years,
BMI = 10.2 £ 0.57 kg/m?) participated in the study. By
the phenotype 61 (57,5%) of patients had allergen-in-
duced (allergic) asthma and 45 (42,5 %) — virus-induced
(non-allergic) BA. 42 patients had BA associated with
metabolic syndrome (MS), and 64 had BA with no MS.
The control group consisted of 44 children (the patients
with MS and those without MS and BA), average age
15.5 + 1.3 years. BA severity, the phenotype, the level
of BA control were evaluated by GINA 2011 criteria and
“Protocol of diagnosis and treatment of bronchial asthma
in children”, approved by the Order of the Ministry of
Health of Ukraine of October 8, 2013”.

All the patients underwent a unified complex of diag-
nostic investigations: general physical examination, mea-
surement of waist circumference and body mass index
(BMI), clinical blood test, spirometry, lipid profile. Weight
categories (normal weight, excess weight and obesity)
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were determined by percentiles (P) of BMI variation series
with regard to age, as indicated in WHO recommendations
(“Classification of BMI in children and adolescents”).
In accordance with this classification, the children with
BMI corresponding to P5 of variation series, were re-
ferred to under-normal weight category; those with BMI
corresponding to P5-P84 — to normal weight group;
P85-P94 — to excess weight group, and over P94 — to
obesity group. Serum 25(0H)D, levels were determined
by enzyme immunoassay. Blood sampling was done in
winter period. In accordance with the recommendations
of the US Institute of Medicine, vitamin D, level 220 ng/ml
was considered sufficient, 11-20 ng/ml — insufficient,
<10 ng/ml — deficient. General and specific serum IgE
levels were determined by enzyme immunoassay. All
the analysis were done from 9 to 11 a.m.

Statistical data processing was done with Statistical
package for Windows v. 8.0 (Ne AXXR910A374605FA)
using parametric methods. The normal distribution was
evaluated according to Shapiro-Wilk test. Digital infor-
mation of all clinical investigations was processed by
variance statistical method calculating the mean value
(M) and its error (m). The comparison of quality indica-
tors was performed using the x? criterion. The conjugacy
coefficient (¢) was determined to estimate the strength of
the relationship between the features. Odds ratios (OR)
and the corresponding 95 % confidence intervals (Cl)
were used to compare the quantitative indices of the two
characteristics. The significance of difference between two
means was calculated by Student’s t-test (t). Correlation
analysis with calculation of Pearson’s correlation (r, ) was
used to establish the relationship between the studied
indices. Differences were considered significant if signif-
icance value was 95 % (P < 0.05).

Results and discussion

Intermittent, mild, moderate and severe BA were di-
agnosed in 13 %, 39 %, 39 % and 9 % of patients,
respectively, by physical and instrumental examination.
By etiology 39 % of patients had allergic, 26 % — mixed
and 35 % — non-allergic BA. In 50 % of patients BA was
controlled and in 50 % — uncontrolled. All the patients were
divided into three weight categories by BMI: those with
normal weight (NW) —34.1 %, overweight (OW) —34.6 %
and obesity — 31.3 % of children.

Having grouped all the children according to their
weight and age, we found an increased number of chil-
dren with obesity in pubertal age (OR = 3.6; 95 % CI:
1.14-11.35; P = 0.003; OR = 9.0; 95 % CI: 1.56-51.87;
P =0.008 and OR =3.71; 95 % CI: 1.06-12.98; P = 0.04,
respectively). And the number of obese children de-
creased together with the increase of age (OR = 0.28;
95 % CI: 0.09-0.88; P =0.003; OR = 0.11; 95 % CI: 0.02—
0.63; P=0.008; OR =0.27; 95 % CI: 0.08-0.94; P = 0.04,
respectively). No relationship between obesity and sex
in BA children were found, but a tendency to increased
obesity in males as compared to females (P = 0.059) was
observed. Besides, the relationship between body weight
and clinical manifestations of allergy was found. Among
the children suffering from atopic BA, 37.4 % had excess
weight, 34.3 % — obesity , 28.3 % — normal weight, while
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among those with mixed BA overweight was found in
25 %, obesity —in 20.8 %, and normal weight —in 54.2 %
of patients. More than a half of the patients with non-atopic
BA (58.7 %) had normal body weight. The children with
atopic BA were found to have overweight (OR = 2.86;
95 % Cl: 1.31-6.25; P = 0,005) and obesity (OR = 3.15;
95 % ClI: 1.38-7.20 P = 0.007) significantly more often as
compared to the patients with non-atopic BA.

In the group of patients with BA associated with MS
as well as those with BA with no MS there were 32 % of
children with vitamin D, deficiency, 42 % — with vitamin D,
insufficiency, and 26 % — with sufficient level of Vitamin
D.. In the control group there were 33 % of patients with
vitamin D, deficiency, 9 % — with vitamin D, insufficiency,
and 58 % — with sufficient vitamin D, level. Vitamin D,
level was largely influenced by the severity of BA. It was
19.8 £ 5.0 ng/mlin intermittent, 17.3 £ 5.9 ng/ml —in mild;
14.9 £ 4.2 ng/ml — in moderate; 12.8 + 4.6 ng/ml — in
severe BA; P < 0.05.

The level of BA control and comorbidity were influ-
enced by the level of vitamin D, as well. In the group of
patients with BA associated with MS as well as in those
with BAand no MS vitamin D, level was significantly lower
in the children with uncontrolled BA (P = 0.005). It was
18.9 + 4.9 ng/ml in the group of patients with controlled
BA and 12.6 = 2.7 ng/ml — in those with uncontrolled BA
(t=3.2, P =0.005).

The patients with vitamin D, deficiency were found to
have uncontrolled BA four times as often as the children
with normal levels of vitamin D, . In the group of patients with
vitamin D, level below 20 ng/ml, 19.5 % had controlled BA
and 41.3 % — uncontrolled BA, while among the children
with vitamin D, level over 20 ng/ml, 30.4 % had controlled
BAand 8.6 % —uncontrolled BA (x2=9.12, P <0.05). Mean
value of vitamin D, concentration in the control group was
significantly higher than in the patients with BA associated
with MS and BA without MS (P < 0.05). BMI in the patients
with vitamin D, level below 20 ng/ml was found to be
significantly higher than among the children with vitamin
D, level over 20 ng/ml. Mean value of BMI in the patients
with vitamin D, level below 20 ng/ml was 32.8 + 3.4 while
among the children with vitamin D, level over 20 ng/ml it
was 29.01+5.1 (t=2.49, P=0.01), respectively. E. Forno,
J. C. Celedon [7] found it was obesity increases the risk
of asthma — and worsens asthma severity or control — via
multiple mechanisms. “Obese asthma” is a complex, mul-
tifactorial phenotype in children.

Significant increase in triglycerides and cholesterol
levels was revealed in the patients with BA together with
the decrease of vitamin D, level (P < 0.05). There was
negative correlation between the level of low density
lipoproteins and vitamin D, level (rXy =-0.58, P =0.008),
while the level of high density lipoproteins increased
together with the increase of vitamin D, level (P = 0.06).
No statistically significant differences between the levels
of vitamin D, and total IgE were found (P > 0.05). Having
analyzed immunologic indices, high level of total IgE was
revealed practically in all the children with allergic and
mixed BA, ranging from 300 to 600 [U/ml, and reaching
1500-2000 IU/ml in some patients. Statistical analysis
showed obese children to have higher total IgE level
(2.7; 95 % CI: 2.64-2.84) as compared to those with
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OW (2.46; 95 % CI: 2.40-2.60) and NW (2.37; 95 % CI:
2.30-2.50). Study of the relationship between IgE level
and body weight demonstrated that the children with OW
not always had high total IgE level (OR = 1.86; 95 % ClI:
0.70-5.09, P = 0.21) as compared to the children with
NW, while obese children appeared to have higher total
IgE level (OR =4.20; 95 % CI: 1.13-15.60, P =0.02) than
those with normal weight. With high probability (P = 0.02)
of correlation (x? = 4.56) between body weight and total
IgE level, strong degree of this association (¢ = 0.59)
was found as well. The relationship between OW, obesity
and atopy was confirmed by high serum level of sIgE
antibodies in those weight categories. High sIgE levels
to allergens from the pollen of meadow grass, weeds and
trees, animal epithelium, household dust mite, food and
fungal allergens were determined much more frequenty
in the children with OW and obesity than in those with
NW. The proportion of patients with NW, OW and obesity
having sIgE to meadow grass pollen was 51.7 %, 60.2 %
and 84.9 % respectively; to weeds — 50.3 %, 78.6 %,
85.7 %, respectively; to trees — 25.8 %, 43.7 %, 70.8 %,
respectively; to epidermal allergens — 56.5 %, 72.8 %,
82.3 %, respectively; and to food allergens — 50.6 %,
55.7 %, 59.8 %, respectively. Besides, obesity in BA
children was associated with sensitization to consider-
ably greater number of allergens, namely: to allergens
from the pollen of meadow grass (OR = 6.10; 95 % Cl:
1.78-3.57; P =0.0001), weeds (OR =5.0; 95 % CI: 1.43—
8.53; P =0.006), trees (OR = 4.56; 95 % CI: 1.72-10.0;
P = 0.004), animal epithelium allergens (OR = 4.58;
95 % ClI: 1.34-7.25; P = 0.003), food (OR = 4.00; 95 %
Cl: 1.02-6.86; P = 0.004), household dust mite allergens
(OR =3.68; 95 % Cl: 1.18-7.08; P = 0.001) and fungus
(OR =2.15; 95 % CI: 1.39-5.39; P = 0.002).

Significant decrease of forced expiratory volume in
1 second (FEV,) and forced vital lung capacity (FVLC),
peak expiratory flow rate (PEF) were detected in BA
patients as compared to normal values (P = 0.01 and
P <0.001, respectively). FEV1 decrease by 0.49 % (95 %
Cl: 0.69-0.15), FVLC — by 0.38 % (95 % CI: 0.56-0.14),
and PEF - by 0.42 % (95 % CI: 0.42-0.17) with every
unit of BMI increase were revealed in the patients with
BA associated with MS. Besides, significant decrease
of FEV, values was demonstrated to be influenced by
vitamin D, level. In the patients with BA associated with
MS and vitamin D, level below 20 ng/ml, FEV, and FVLC
values appeared to be significantly lower as compared
to those with vitamin D, level over 20 ng/ml (P = 0.002).
Mean value of vitamin D, concentration in the control
group was significantly higher than in the patients with BA
associated with MS and BA without MS (P = 0.003). In-
verse relationship between the mostimportant parameters
of external respiration function and BMI was established:
VLC(r, =-0.45,P=0.002), FVLC (r, =-0.52, P =0.001),
FEV1 (rxy =-0.78, P = 0.001), respectively.

L. A. Lautenbacher et al. [6] found that vitamin D,
deficiency was associated with pulmonary function deficits
among obese children, but not among normal-weight chil-
dren with asthma, an association that was independent of
Th1 and Th2 serum inflammatory measures. Vitamin D,
deficiency may be one potential mechanism underlying
the obese-asthma phenotype.
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Conclusions

1. The severity of BA as well as the degree of its
control in the patients with different phenotypes was found
to be influenced by both the presence of MS and vitamin
D, level. Therefore, vitamin D, deficiency can be one of
the risk factors of BAand MS development, and can affect
the severity of both BA and MS course.

2. Vitamin D, deficiency and the presence of MS
greatly influence FEV1, FVLC, PEF values, decreasing
the indices of external respiration in children and leading
to more severe obstruction.

The perspectives of further scientific research
in this direction are to study the best ways of pharmacolo-
gical therapy and rehabilitation in patients with BA.
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OcobAuBOCTI CTPYKTYpHU Ta nepebiry cyuacHoi 601MoBoi TpaBMH
Yy BiMCbKOBOCAY)K60BLiB 36pouHMX CUA YKpaiHu

I. M. Faipa?, M. I. Baatok?, 10. |. Cywko?

'BilCbKOBO-MEAMUHMI KAIHIUHWIA LEHTP 3axiAHOTO perioHy, M. AbBiB, YKpaiHa, 2YKpaiHCbKa BiliCbKOBO-MEeAUYHa aKaAeMis, M.

MeTa po60Tu — fOCNiANTM piBEHb | CTPYKTYPY DOMOBYX YLLKOMKEHD Y BiiCbKOBOCTYX60BLiB 36poiHux Cun YkpaiHu B ymoBax
BonoBmX Ail.

Matepianu Ta Mmetoau. HaBefeHi pesynbraTv aHanisy CTPyKTypu Ta xapaktepy CydacHoi 60ioBoi TpaBmu y 954 BilickbKo-
BOCMYDOBLIiB, y4aCHWKIB aHTUTEPOPUCTUYHOI onepaLlii, ki nepedyBanu Ha nikyBaHHi y BiicbkoBO-MeaNYHOMY KMiHIYHOMY
LeHTpi 3axigHoro perioHy (BMKL| 3P).

Pesynbrati. Y 6inbLuocTi nopaHeHnx — 583 (61 %) — cTaH Ha MOMEHT HaaXxomkeHHs Ha nikysaHHSA y BMKL| 3P ouiHeHwnit sk
nerkui. Y TsHKKOMY CTaHi Ha nikyBaHHs Haginunm 94 (10 %) nopareHi. Y 277 (29 %) nopaHeHyx CTaH Ha MOMEHT HaAXOMKEHHS!
Ha nikyBaHHs! OLHWIK SIK CepeaHbOro CTYNeHs TSHKKOCTI. HalibinbLy TpuBanuii TEpMiH nikyBaHHS BU3HAYMNW B NALEHTIB i3
BaXKMMM NOPaHEHHAMY — B cepeaHbomy 36,6 4obu. TpueanicTb nikyBaHHs B NaLLiEHTIB i3 NOPaHEHHSM CEPEAHBOrO CTYNeHs
TSKKOCTI cTaHoBwna 21,8 nobu. Mpu nopaHeHHi nerkoro CTyneHs TpUBanicTb NikyBaHHs JopiBHIoBana 24,2 nobw. HanbinbsLuy
4acTKy cepef NopaHeHb CTaHOBMSATb NOPAHEHHS KIHUIBOK — 52 % (496 nopaHeHux). I3 3aranbHoi KifbKOCTi NporikoBaHWX
nauieHTiB (954 ocobu) 6 (0,6%) oci6 nomepnu. fletanbHi Hacnigky 3yMOBREHi THKKUMU NOPaHEHHAMM: MiHHO-BUBYX0Be Mo-
paHEHHS TSHKKOTO CTyneHst (2 navieHTn), noeaHaHe BorHenarnbHe nopaHeHHs (3 nauieHTn), BorHenansHe NopaHeHHs rorosu
(1 naujenT). [do BicbkoBOI Cryx0u nicns nikysaHHs noBepHynuck 604 (63,3 %) nauieHTn 6e3 3amiHu kaTteropii NpuaaTHOCTI;
344 (36,1 %) naujieHT 3a CTaHOM 3[0POB’S BU3HAHI HEMPUAATHUMU A0 BINCLKOBOI CIyX6M.

BucHoBKW. Y CTpyKTypi nopaHeHb HanbinbLLy NUTOMY Bary CTaHOBMATb NOpPaHeHHs KiHUiBok — 52,0 %: BepxHix — 41,2 %,
HWKHIX — 58,8 %. CyyacHa Boitoa TpaBma notpebye TpyuBanoro nepiody nikyBaHHs Ta peabinitavii, K1 Npu TSHXRKWUX Mo-
paHEeHHSIX CTaHOBUTb B cepeaHboMy 36,6 fobu. JlikyBaHHsA cydacHoi 60MOBOI TpaBMM He Moxe ByTu BigOKpEMMEHUM Bif,
peabiniTauiiHnx 3axogis. Tomy nikyBaHHs Ta peabinitavis BiNCbKOBOCMYOOBLIB € akTyarbHUM NMUTAHHAM, LLO NOCTAE HUHI
He TiNbku nepes BiNCbKOBOIO, arne i LBINbHOI MeauLMHO, Cry6amu coLianbHOMo 3axucTy.

0co6eHHOCTH CTPYKTYpbI U TEUEHUA COBpPEeMEHHOH 60eBOH TpaBMbl
Yy BOEHHOCAY)XaLLMX Boopy)XeHHbIX CUA YKpauHbI

W. M. Taipa, M. U. Baatok, H0. W. Cywuko

Lienb pa6oTbi — M3yunTb YpOBEHb U CTPYKTYPY 60EBbIX MOBPEXAEHMI Y BOEHHOCNYXaLLMX BoopyxeHHbix Cun YkpanHbl B
ycnoBusix 60eBbIX AENCTBUN.

Matepuanbi v metogbl. MNpuBeaeHbl pesynbraTbl aHanuaa CTPYKTYpbl 1 XapakTepa CoBpeMeHHoON 60eBoii TpaBMbl y 954
BOEHHOCIYXaLUMX, Y4aCTHUKOB aHTUTEPPOPUCTUYECKON OnepaLmm, HaXOAMBLLMXCA Ha neYeHun B BoeHHo-meanUmHCKoM
KIMH14eckom LieHTpe 3anaaHoro peroHa (BMKL| 3P).

Pesynbratbl. Y 6onblumHCTBa paHeHbix — 583 (61 %) — cocTosHWe Ha MOMEHT nocTynrnenus Ha nevenne B BMKLL 3P oue-
HEHO Kak nerkoe. B Tshxenom coctosHum Ha neverve noctynuno 94 (10 %) paHeHbIx. Y 277 (29 %) paHeHbIx COCTOsiHWE Ha
MOMEHT MOCTYNMEHUS Ha NeYeHre OLEHEHO Kak CpeaHelt CTeneHm TaxecT. Hanbonee AnnTenbHbIA CPOK NIeYeHUs OTMeYeH
y MaumeHToB C TSHKENbIMW paHeHnaMM — B cpegHeM 36,6 cyTok. MpoaomKUTENbHOCTb NIEYEHUs Y MaUUeHToB C paHeHem
cpepHen cTeneHn TshkecTn coctasnsana 21,8 cyTok. [Mpuy paHeHUM Nerkon cTeneHy NPoaoMKUTENBHOCTb NTEYeHNs COCTaBnsana
24,2 cyToK. YcTaHOBMEHO, Y4TO HaMbOoMbLUY0 40N CPeAN PaHEHUI COCTaBNSIOT paHEHNst KoHeuHocTen — 52 % (496 paHe-
HbIX). 13 obLero konnyectsa nauneHTos (954 yenoseka) 6 (0,6%) ymepnu. JletanbHele ucxoadbl 06yCroBneHs! THKENbIMA
paHEHNSIMI: MUHHO-B3PbLIBHOE PaHEHME TSHKENOi CTEMEHM (2 NnaumneHTa), COMETAHHOE OTHECTPENbHOE paHeHwe (3 nauueHTa),
OrHecTpenbHoe paHeHue ronosbl (1 naumeHT). K BoeHHow cryxbe nocne nevexns BosspalleHbl 604 (63,3 %) nauveHTa 6e3
13MEHeHs kaTeropum rogHocTy; 344 (36,1 %) naumeHTa no COCTOSIHWIO 300POBbS NPU3HAHBI HE FOAHBIMW K BOEHHON Criyx6e.

BbiBogpbl. B cTpykType paHeHuii HanbonbLunii yaenbHbI BEC COCTaBUNN paHeHNst koHeuHocTen — 52,0 %: BepxHux—41,2 %,
HWKHKUX — 58,8 %. CoBpemeHHas boeBas TpaBMa TpebyeT ANUTENLHOMO Nepuoaa NieveHns 1 peabunutaumm, KOTopbIn npu
TSOKENbIX PAHEHUSIX COCTaBNSET B cpenHeM 36,6 cyTok. JleyeHne coBpeMeHHOM 60€BOV TpaBMbl He MOXKET BbITb OTAENEHO
OT peabunuTaumoHHbIX MeponpusTuiA. [loaTomMy neveHne n peabunuraums BOEHHOCIYXaLUuX ABMNSETCSA akTyanbHbIM BONpPO-
COM, KOTOpbIV CTOWUT CEroAHsA He TONbKO nepes BOEHHOMW, HO W rPaXAaHCKOM MEAULIMHON W Criy6amm coLmanbHOM 3aluThl.

Peculiarities of structure and current of modern combat trauma among servicemen
of the Armed Forces of Ukraine

I. M. Gaida, M. I. Badyuk, Yu. l. Sushko

The aim. To investigate the level and structure of combat trauma among servicemen of the Armed Forces of Ukraine in
conditions of military operations.
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Materials and methods. The results of the analysis of the structure and character of the modern combat trauma in 954
soldiers — participants of the anti-terrorist operation, who were treated in the Military Medical Clinical Center of the Western
Region (MMCC of the WR), are presented.

Results. It was found that the largest proportion among the injuries is injury of extremities — 52 % (496 wounded). In most
of the wounded — 583 (61 %) — the state at the time of admission to the MMCC of the WR was rated as of mild severity. 94
wounded (10 %) received treatment in severe condition. In 277 wounded (29 %) state at the time of admission was assessed
as of average severity. The longest treatment period was observed in patients with severe injuries — it was 36.6 days on the
average. Duration of treatment in patients with injury of moderate severity was 21.8 days. In case of mild injury the duration
of treatment for patients was 24.2 days. 6 (0.6 %) patients of the total number of treated patients (954 persons) died. These
lethal consequences were caused by serious injuries: a mine-explosive injury of a severe degree (2 patients), a combined
gunshot wound (3 patients), a gunshot wound of the head (1 patient). 604 patients (63.3 %) returned to military service
without treatment without changing the category of suitability; 344 (36.1 %) patients are considered unsuitable for military
service.

Conclusions. Summarizing the results obtained, we can say that in the structure of wounds the greatest part was wound
of extremities — 52 %. Among these the upper extremities were injured in 41.12 %, wounds of the lower extremities were
58.8 %. Modern combat trauma requires a long period of treatment and rehabilitation, which in the case of serious injuries is
36.6 days on the average. Treatment of modern combat trauma cannot be separated from rehabilitation measures. Therefore,
treatment and rehabilitation of servicemen is a topical issue that today faces not only military but also civilian medicine and

social protection services.

CyyacHi 6oroBi fii BUPI3HAHOTLCA HU3KOK (haKTOpIB, L0
3yMOBIOIOTb XapakTep CaHiTapHux BTpat. [Jo HuX Ha-
nexartb BUCOKa AWMHaMIYHICTb DOMOBUX fiiA, BiACYTHICTb
YiTKOI MiHii (PPOHTY, 3aCTOCYBAHHS Cy4aCHOTO 030POEHHS
Ta GOMOBOI TEXHIKM, TSHKKICTb TPaBMU, XPOHiYHa CTPeco-
Ba cuTyaLjis. IXHa B3aeMopis CNPNYMHSE NOEAHAHICTD,
KOMOGIHOBaHICTb, NOMiopraHHiCTb NaTOMNOMYHUX 3MiH, L0
MatoTb MicLie Nif Yac nopaHeHHS.

3a cBigveHHsMu aBTopiB [1,3,5], y CTPyKTypi cyvacHoi
G0I10BOi TPaBMM NUTOMY Bary CTaHOBMSATb TSHKK MOEAHaH
I MHOXVHHI nopaHeHHs. MopiBHAHO 3 AaH1MK Mo 36pont-
Hi KOHQNIKTX OCTaHHIX POKIB LLOAO TSHKKOCTI MOPaHEHb,
KinbKiCTb MHOXXWHHWX | MOEQHAHKX NOPaHEHb 3pocna, Lo
NOB'I3aHO 3 YLOCKOHANEHHsIM 30poi Ta 3MIHOK TaKTUKK
BefeHHs 6oroBwx Ailt [2,4,6].

Merta po6otu

Jocnigntn piBeHb i CTPYKTYpy 6OVMOBKX YLIKOAXEHDb Y
BilicbkoBOCNYX60BLjiB 36poiiHMX cun YkpaiHu B ymoBax
GovioBmx ain.

Martepianu i MeToAU AOCAIAKEHHA

BrikoHanu npocnekTUBHWIA i PETPOCMEKTUBHUIN aHani3
CTPYKTYpU Ta XxapakTepy 060MOBOi naTonorii, a Takox
pesyneTartiB NikyBaHHS MOPaHEHMX BifiCbKOBOCTTYX60BLiB,
AKi HaginLLNM Ao BincbkoBO-MeaMYHOro KNiHIYHOTO LIEHTPY
3axigHoro perioHy B nepiog 3 notoro 2014 poky fo cepn-
Hs 2017 poky. MNpoananizyBanu 954 kniHivHi BUNaaku.

Pe3yAbTaTH Ta iX 06roBopeHHs

Yci nauieHTw, siki nepebyBan nig CoCTePEXXeHHAM, OTpK-
Marnu nopaHeHHs B 30Hi NPOBEAEHHS aHTUTEPOPUCTUYHOT
onepadii. Bik nauieHTiB — Big 19 go 61 poky, cepeaHin
Bik — 31,4 = 1,3 poky. XapakTepuctuka nopaHeHux 3a
BikoM HaBefeHa B mabnuui 1.

Mogin nopaHeHb 3a nokanisauielo HaBeAEeHU B
mabnuyi 2. Hanbinbluy 4acTky cepen nopaHeHb cTa-
HOBMSATb MOPaHEHHS KiHLIBOK — 52,0 % (496 nopaHeHux).
lMNepeBaxanu nopaHeHHs! HKHIX KiHLiBOK — 30,6 % (292
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nauieHTn); NOpaHEHHS BEPXHIX KiHLIBOK CTaHOBUIIM
21,4 % (204 navjeHTn).

Yumany yacTky y CTPYKTypi mopaHeHb CTaHOBMSATb
nopaHeHHs B ronosy — 16,8 % (160 navjeHTiB) i BOrHe-
nanbHi NOPaHEHHS M'SKUX TKaHUH MHOXWHHUX OiNsHOK
Tina — 14,8 % (141 nauieHT).

3a nokanisauieto BorHenanbHi NOPaHEHHS iHLWMWX
[iNSHOK CTPYKTYpOBaHi Tak: rpyaHa knitka — 4,4 % (42
nauieHTn); xmsit — 2,2 % (21 nauieHT); akybapoTpae-
ma —2,2 % (21 nauieHT); Taz — 1,9 % (18 nauieHTiB); oko
i opbita — 1,8 % (17 nauieHTiB); BOrHenanbHi nepenomu
yucneHHux ainsHok — 1,4 % (13 nauieHTiB); nopaHeHHs
wui — 1,1 % (11 naujenTiB); TepmiyHa Tpasma — 0,9% (9
nauieHTiB); paHu npy gonikoByBaHHi — 0,5% (5 navjeHTis).

[aHi woao nokanisauii nopaHeHb BignoBigaloTb
BiJOMOCTSIM HayKOBOI JliTepaTypy 1 3yMOBIIEHI MexaHi3-
MOM OTPUMaHHS MOPaHEHHs, YAOCKOHarNeHHsM 3acobis
iHAMBIZYyanbHOTO Ta KONEKTUBHOrO 3axucTy [2,3].

lNopin nopaHeHWx 3a CTyNeHeM TSHKKOCTI CTaHy Ha
MOMEHT HapxomxeHHs Ha nikysaHHa y BMKLL 3P (3a
CynpoBIZHUMYU JOKYMEHTaMW) HaBedeHun Yy mabnuui 3.

Y BinbLluocTi nopaHennx — 583 (61 %) — ctaH Ha
MOMEHT HapxomkeHHs1 y BMKL, 3P ouiHeHui sk nerkuit.
Y TAxKOMy CTaHi Ha nikyBaHHs Haginwnu 94 (10 %)
nopaxeri. Y 277 (29 %) nopaHeHnx CTaH Ha MOMEHT
HaAXOMKEHHS OLLIHUIM SIK CEPEaHbOTrO CTYMEHS TSHXKKOCTI.
pachiyHe 300pakeHHs1 Noainy NopaHeHUX 3a TSXKKICTHO
CTaHy HaBefieHe Ha puc. 1.

£k BiBOMO, TSXKICTb CTaHy MOpPaHEHOro 3anexuTb
He TinbKy Bifg TSHKKOCTI CAaMOro MOpaHEeHHs!, ane i Big
yacy [0 Ha[XOMKeHHs 10 NikyBanbHoro 3aknagy. Micns
NEePEOLHKM CTaHy TSKKOCTI MaLlieHTIB Nig Yac AOAATKOBKX
obcTexeHb y 820 (86 %) i3 HMX AiarHocTyBanw nerke no-
paHeHHs1. Y 123 (13 %) nopaHeHnX BU3Ha4WV NOPaHEHHs!
cepenHboro cTyneHs TsxkocT; B 11 (1 %) nopaHeHunx
BCTaHOBUMY TSHKKE nopaHeHHst. [padbiuHui aHania noginy
NavieHTIB 3a TSHKKICTIO MOPaHEHHS HABEA,EHU Ha puc. 2.

MpvBepTae yBary TpvBanuin TEPMiH BiHOBINEHHS
300pOB’sA BiliCbkOBOCNYOO0BLiB. TpuBanicTs NikyBaHHs
HEe3arnexHo Bifl CTYNEHS TSHXKKOCTI NOpaHeHHs! B YCixX BU-
nagkax nepeuilyBana 3 TwxHi. Hantpveaniwmii TepmiH
NiKyBaHHS BU3HAYWUNW B NALIEHTIB i3 TSXKKUMU NOpPaHeH-
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Tabnuus 1. JemorpadiyHa xapakTepucTika nopaHeHmx

BiliCbkoBOCNYX60BLiB

Bik nopaHeHux (poku) KinbkicTb nopaHenux n (%)

Monopwwi Hix 20 16 (1,7 %)
20-30 482 (50,5 %)
31-40 319 (33,4 %)
41-50 122 (12,8 %)
51-60 14 (1,5 %)
CrapLui 3a 60 1(0,1%)
3aranom 954 (100 %)

Ta6nuus 2. MNogin nauieHTiB 3a fokasnisawieto NopaHeHHs!

Kinicrs nawerrin, (%)

BepxHi KiHLiBKM

204 (21,4 %)

HWXHI KiHLiBKM 292 (30,6 %)
MpynHa knitka 42 (4,4 %)
XKusit 21 (2,2 %)
Ta3 18 (1,9 %)
lonosa 160 (16,8 %)
LLns 11(1,1 %)
Oko i opbita 17 (1,8 %)
AkybapoTtpaBma 21(2,2%)
TepmiuHa TpaBma 9(0,9 %)
BorHenanbHi nepenomun yncneninx 13 (1,4 %)
AinsHOK

PaHu npw fonikoByBaHHi 5(0,5 %)
BigkpuTi paHn YicneHHUX finsiHok 141 (14,8 %)
Yeboro 954 (100 %)

Tabnuus 3. XapaktepucTuka TSHXKKOCTI CTaHy NopaHeHMX

TsXKKICTb CTaHy NOpaHeHUX KinbkicTb nopaHeHux, n (%)

Tlerkuin ctaH

583 (61 %)

CepenHboro CTyNeHs THKKOCTI 277 (29 %)
TSOKKWIA CTaH 94 (10 %)
Yeboro 954 (100 %)

Ta6nuus 4. TpmeanicTb nikyBaHHS 3anexHo Bif CTyNeHs
TSHKKOCTi MOpaHeHHs!

CTyniHb TAXKOCTi NOpaHeHHsA CepepnHs TpuBanicTb
nikyBaHHs

TsxKe nopaHeHHs 36,6 nobu
opaHeHHs cepefHbOro CTYNeHs TSKKOCTI 21,8 nobun
Jlerke nopaHeHHst 24,2 nobu

HAMUW — B cepenHboMy 36,6 0o6w. TpyuBanicTb NikyBaHHS
NavieHTIB i3 NOPaHEHHSAM CEePEaHbOro CTYNEHS TSHKKOCTI
craHoBwuna 21,8 nobw. Mpy nopaHeHHi Nerkoro CTyneHs
TpUBanicTb NikyBaHHS gopiBHioBana 24,2 nobv (mabn. 4).
KopoTwui TepMmiH nikyBaHHS nauieHTiB i3 nopa-
HEHHSIMU CEepefHbOro CTYMeHs TSHKKOCTI MOPIBHSHO 3
TPMBANICTIO NiKyBaHHA NaLIEHTIB i3 Nerkumn nopaHeH-
HAMU 3YMOBMEHWUIA TUM, LIO NALEHTU 3 NOPAHEHHSMM
cepeaHbOro CTyNeHs TSHKKOCTI nepebyBanu Ha NikyBaHHi
y NpochinbHOMY XipypriYuHOMY BiaineHHi 4o crabinisauii
CTaHy, a MoTiM OTPUMYBan¥u Kypc peabinitauiinHoro niky-
BaHHS y BiAAINEHHI BiZHOBNIOBANbHOIO MiKyBaHHS.
BapTo Bia3HauuTW, WO ogHOYAcHO (napanenbHo) 3
XipypriyH1M nikyBaHHsIM B0 0BOi TpaBMU (MOpPaHEHHST) Ha
paHHix cTagisix nepebyBaHHs NaLieHTiB po3noYMHanmCh
peabinitaviini 3axoau. MoynHaoum 3 MOMEHTY Haaxo-

Pathologia. Volume 15. No. 1, January — April 2018
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W Jlerkuii ctaH [ CTaH cepeaHbOro CTyneHs TsHKKOCTI

Puc. 1. Nogin nopaHeHnx 3a CTYNeHAMM TSHKKOCTI.

I Taxkuit cTaH

Il lMopaHeHHs nerkoro CTyneHs

[ MopaHeHHsi cepeaHbOro CTyneHs TSKKOCT

[l Tsxke nopaHeHHs!

Puc. 2. Mogin nauieHTiB 3a TSXKICTIO NOPaHeHHs!, WO BCTaHOBMEHMIA Nif Yac [OAATKOBOrO 06-

CTEXEHHS.

1%

[l TMoBepHeHo y CTpili

Puc. 3. Mogin nopaHeHux 3a Hacnigkamy NopaHeHHs Ta NikyBaHHS.

[DKeHHs nopaHeHoro o BMKL, 3P, BxwviBanu komnnekc
3axofiB, LLO NOeAHYBAB MEANYHY, NCUXOIONYHY, coLianb-
Hy peabinitaujto. OTxe, nikyBanbHO-BiBHOBMIOBANBHWI
MpOLeC CKaaaBcs 3 ABOX OCHOBHUX YaCTWH: NiKyBaHHS
Ta peabiniTavuiiHyx 3axoaiB. AHari3 pesynbraTis HachiakiB
nopaHeHHs! Ta fikyBaHHS NMoKasaB, LLIO i3 3ararnbHoi KirbKo-
CTi nopaHermx (954 ocobw) 6 (0,6%) naviieHTis nomepu.
JletanbHi Hacnigkn 3yMOBMEHi TSXKAMU NOPaHEHHAMM:
MiHHO-BMOYXOBE MOPaHEHHS TSKKOrO CTyneHs (2 naui-
€HTW), NOEHaHe BorHenasnbHe NopaHeHHs (3 nauieHTn),
BOrHenasbHe NopaHeHHs ronosy (1 nawieHT).

[o BilicbkoBoi cny6u nicns nikyBaHHs MOBEPHYNNCS
604 (63,3 %) navjieHTn 6e3 3miHu kaTeropii NpUAaTHOCTI;
344 (36,1 %) nauieHTn 3a CTaHOM 300POB’'S BU3HAHI He-

[0 HenpupaartHi fo BilicbkoBoi cryxou

M Momepni
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OpwuriHaAbHI AOCAIAXKEHHS

npUOaTHUMK [0 BIiCbKOBOT cny6u. MpadiivHniA aHani3
HaBeZeHwWi Ha puc. 3.

BucHoBKU

1. Y3aranbHiol0uM pesynsTaTu, BiA3HauYMMmo, Lo
CyTTEBI 3MiHM BMAiB 36poi Ta Boenpunacis, KOTpi 3acTo-
COBYHOTBCS MiJ Yac NOKanbHUX BiiH i 30pONHMX KOHiK-
TiB, CMPUYMHUNN 3MiHY CTPYKTYpu 60 0BOI TpaBMu. Y
CTPYKTYpi NopaHeHb HanbinbLLy MMTOMY Bary CTaHOBNSATb
nopaHeHHs KiHUiBOK — 52,0 %: NopaHeHHs BEPXHIX KiH-
LiBoK — 41,2 %, nopaHeHHs1 HKHIX KiHLiBOK — 58,8 %.

2. CyyacHa boiioBa TpaBma notpebye TpuBanoro
nepiogy NikyBaHHs Ta peabinitauii, Lo NpW TSHXKMX No-
PaHeHHsIX CTaHOBUTb B cepeaHboMy 36,6 oow.

3. likyBaHHsA cy4yacHoi BOMOBOI TpaBMM He MOXe
OyTu BigoKkpemneHum Big peabinitauinHux 3axogis. Tomy
nikyBaHHs Ta peabinitavis BilicbkoBOCYXOOBLLB € aKTy-
anbHUM NUTaHHSIM, sIKe NOCTa€e CbOTOAHI He TiNbkv nepes,
BiliCbKOBOIO, ane ¥ LMBINbLHOK MeAMLMHOW, cryxbamu
CoLliarnbHOro 3axucTy.

MepcnekTvBK NoaanbLUKMX [OCTMKEHb NONAralTh
y BU3Ha4eHHi obeary Ta xapaktepy peabinitauinHux 3axo-
ZiB BiANOBIAHO A0 xapakTepy 6oroBoi natonorii.
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Diagnosis of respiratory epithelial clearance abnormality

Original research

in patients suffering from chemo-resistant pulmonary tuberculosis

with comorbidity of bronchial mucosa

0. M. Raznatovska, V. M. Khlystun

Zaporizhzhia State Medical University, Ukraine

Respiratory epithelial clearance timely and early disorder diagnosis in patients suffering from chemo-resistant pulmonary tu-
berculosis (CRPTB) concomitant pathology of the bronchial mucosa is an actual problem of modern phthisiology, the solution
of which will allow the timely application of rational correction, which will increase the effectiveness of this category treatment
among patients.

Objective is to investigate the nature and features of respiratory epithelial clearance disorders among patients suffering from
CRPTB with comorbidity of the bronchi mucous membrane by using the developed method of these disorders diagnosis.

Materials and methods. The respiratory epithelial clearance state diagnosis was carried out among 133 patients with CRPTB
at the beginning of the intensive phase of antimycobacterial therapy during fibrobronchoscopy, provided there is a concomitant
specific pathology of the mucous membrane (including its combination with non-specific endobronchitis). Average age of pa-
tients was 36.5 + 1.1 years old. There were 89 (66.9 %) men and 44 (33.1 %) women. The tracheobronchial tree diagnostic
fibrobronchoscopy with further study of the respiratory epithelial clearance condition among patients suffering from CRPTB
was carried out by V. M. Khlystun at Phthisiology and Pulmonology Department of Zaporizhzhia State Medical University in
Cl Zaporizhzhia Regional Antituberculous Clinical Dispensary. Criteria of patients including into the research: existence of
resistance of tuberculosis mycobacteria to anti-mycobacterial drugs in patients with new and repeated cases of tuberculosis,
existence of pathology of the mucosa of bronchi confirmed during fiberoptic bronchoscopy. Serious associated diseases
(HIV infection/AIDS, diabetes mellitus, etc.) were criteria of exception. The condition of bronchial mucosa was studied under
narcotic anaesthesia by fiberoptic bronchoscopes of Olympus (Japan). Pathology of a bronchial tree was described accord-
ing to classification by M. V. Shesterina, A. N. Kalyuk (1975). Results of the research are processed by modern methods of
the analysis using the personal computer with the statistical package Statistica® for Windows 6.0 license program (StatSoft
Inc., No. AXXR712 D833214FANS5).

Results. There were respiratory epithelial clearance disturbances in 94.7 %, which predominate with the 1t and 2™ stages of
mucociliary inefficiency (51.1 % and 37.6 %). There was mucociliary inefficiency dependence on the bronchi mucous membrane
pathology nature: the incidence of respiratory epithelial clearance in patients with concomitant bronchial tuberculosis in com-
bination with the nonspecific purulent endobronchitis is 2.4 times higher than in those with concomitant bronchial tuberculosis
only (70.7 % vs 29.3 %). The association of nonspecific purulent endobronchitis with concomitant bronchial tuberculosis leads
to an increase in the mucociliary inefficiency degree of severity, due to its diffuse localization, where it is diagnosed more often
than in the limited one, thus, mucociliary inefficiency of the 2" stage of severity (64.9 % vs 24.6 %, is 2.6 times more (64.9 %
vs 24.6 %) and 4.6 times more in the 3 stage (16.2 % vs 3.5 %).

Conclusions. The proposed method for the diagnosis of mucociliary inefficiency disorders among patients suffering from
CRPTB with bronchial mucosa concomitant pathology allows to diagnose mucociliary inefficiency and mucociliary inefficiency
dependence on the bronchi mucous membrane pathology nature.

AiarHocTuka nopyweHb MyKOLMAIaPHOrO TPAHCNOPTY Y XBOPUX Ha XiMiOPe3UCTEHTHUM
Ty6€epKyAbO3 AereHb i3 CynyTHbOK NaTOAOTiEI0 CAM30BOi 000AOHKM GpOHXIB

0. M. PasHatoBcbka, B. M. XAuCTYH

CeoevacHa Ta paHHs fiarHoCTMKa MopyLUeHb MyKOLMIIapHOTO TPaHCMOPTY Y XBOPWX Ha XiMIOPE3UCTEHTHUIA TyBepKynbo3
(XPTB) nereHb i3 CynyTHLO NATOMNOTiEH CrIM30BOT 0BONOHKM GPOHXIB — akTyarnbHa Nnpobrnema cy4acHoi pTmsiarpii, BUpILLEHHS!
AKOI JaCTb 3MOry CBOEYACHO 3aCTOCYBaTU paLlioHanbHY KOPEKLIiH, LLO NiABULLUTL e(DEKTUBHICTb MiKyBaHHS TakuX XBOPHX.

MeTa po60Tn — BMBYMTK XapakTep Ta 0COBNMMBOCTI NOpYLUEHb MyKOLMIIapHOro TpaHcnopTy y xBopux Ha XPTB nereHb
i3 CynyTHLOK MaTorOorietd CrM30BOi 060MOHKM OPOHXIB LUNSIXOM 3aCTOCYBaHHA PO3POBNEHOro cnocoby AiarHOCTUKM LuX
MopyLLeHb.

Matepianu Ta Mmetoau. [liarHOCTVKy CTaHy MyKOLMiapHOro TpaHCNopTy BUKoHamu y 133 xBopux Ha XPTB nereHb Ha novatky
iHTEHCUBHOIT (hasun aHTMMikoBakTepianbHoOT Tepanii nig Yac ibpobpoHxockonii 3a yMOBM HAsBHOCTi CYMyTHLOI cneLmdiYHoI
naTornorii cr3oBoi 060MOHKM (y TOMY YUCHi Ti NOEgHAHHSA 3 HecneumdivHM eHgoBpoHxiTom). CepeHiit Bik XBOPUX CTAHOBUB
36,5 + 1,1 poky. Yonogikis 6yno 89 (66,9 %), xiHok — 44 (33,1 %). fiarHocTnuHy chibpobpoHxockonito TpaxeobpoHxiansHoro
[epeBa 3 HAaCTYMHUM BUBYEHHSM CTaHy MYKOLMMIapHOTO TpaHCMopTy Y XBopux Ha XPTB nereHb BUKOHANM Ha KniHiYHin 6asi
kadpenpu drusiatpii i nynemononorii 3AMY B KY «3anopisbkuii 06nacHuin npotuTybepKynbo3HUIn AycnaHcepy» BnacHopyY
B. M. XnuctyHom. KpuTepii 3anyyeHHst NauieHTIB y 4OCMIIKEHHS: HAsiBHICTb Pe3NCTEHTHOCTI MikobakTepiii Tybepkynbo3y Ao
aHTUMikobaKTepianbHWX Npenaparis, HASIBHICTL NAToNorii CN3oBoi 060MOHKY BPOHXIB, LLO NiATBEPAKEHA Nig Yac didpobpoH-
xockonii. Kputepii BUKNOYEHHS: Tskki CynyTHi 3axBoptoaHHs (BIT-iHdbekuis/CHIL, uykpouin giabet Towwo). CTaH cnm3oBoi
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060mMoHKM BPOHXIB BUBYANY Mif HAPKO3HO aHecTesieto thibpobpoHxockonom dipmm «Olympusy (AnoHis). MaTonorito 6poH-
xianbHoro fepesa onucysanu 3a knacudikauieto M. B. Lectepunoi, A. H. Kantok (1975). Pesynbratv focnigxeHHs onpavto-
Basnm CyyacHMMM METOZaMM aHanisy Ha NepcoHanbHOMY KOMM'HOTEPI 3 BUKOPUCTAHHSIM CTATUCTUYHOMO nakeTa nNileH3inHoI
nporpamu Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FAN5).

Pe3ynkraTi. 3anponoHoBaHWin cnocib AiarHOCTUKW MOpyLUEHb MYKOLMIAPHOrO TPAHCMOPTY Yy XBopux Ha XPTB nereHb i3
CyMyTHBOKO NATOMOriEl0 CMN30BOT 06OMOHKM GPOHXIB LLMSIXOM NPOCTOrO Ta LWBMAKOTO Y BUKOPUCTaHHI MeToay, 6e3 cyTTeBuX
martepianbHMX | YaCoBMX BUTPAT, 3any4YeHHst OAATKOBOIO CreLianbHO HaBYEHOro NepcoHarny, 6e3nevHoro Ans 340poB's
nauieHTa, 6e3nocepenHbLoro eHaobpoHXianbHOTO BBEAEHHS Y OPOHXM renapuHi3oBaHoi KpoBi 0BCTEXYBaHOMO XBOPOro Nif,
yac ¢ibpobporxockonii, 6e3 NobivHMX peakuii Ta i3 3anobiraHHsM iH(IKyBaHHIO NepcoHany XiMiope3nCTEHTUMM LWTaMamu
mikobakTepiit Ty6epkynbo3y aB 3MOry BUSIBUTY MOPYLLEHHS MyKoLmmiapHoro TpaHenopty B 94,7 %, ski 6ynu nepeBaxHo
3 | ta Il cryneHsamn mykoumniapHoi HegocTatHocTi (51,1 % i 37,6 % BianoBigHO). BcTaHOBMNW 3anexHicTb MyKoLmmiapHOT
HEIOCTaTHOCTI Bifj XapaKkTepy natororii crim3oBoi 060MoHKM BPOHXIB: YacToTa NopyLUEHHs MyKOLMIiapHOi HegocTaTHoOCTi Y
XBOPMX i3 CynyTHIM TyGEpKynb030M GPOHXIB Y MOEAHAHHI 3 HECNELMMIYHUM THIHUM eHBO0OPOHXITOM BULa y 2,4 pa3a, HiX B
0ocib i3 cynyTHiM nuwwe Tybepkynbo3om Bpoxxa (70,7 % npotu 29,3 %). MNpreaHaHHs HecneLmdiYHOro rHiHOro eHA0BPOoHXITY
[0 CynyTHLOTO Ty6epkynbo3y GpoHxa NPU3BOAUTL [0 3BINbLLEHHS CTYNEHS TSHKKOCTI MyKOLMMiapHOT HEAOCTATHOCTI LLMSIXOM
AndbysHoi Moro nokanisauii, e y 2,6 pasa yacTille [iarHoCTyKoTb, HiXX Npu 06MexeHOoMy, MykoumniapHy HegocTaTHicTb |l
CTyneHs TxkocTi (64,9 % npotu 24,6 %), y 4,6 pasa — Il ctynens (16,2 % npotu 3,5 %).

BucHoBku. 3anponoHoBaHuUi cnocib AjiarHOCTUKM MopyLUeHb MyKoLMMiapHOro TpaHcnopTy y xeopux Ha XPTB nereHb i3
CyNyTHLOK MaTOMOriE CM30BOI 060MOHKN OPOHXIB A€ 3MOry AiarHOCTyBaTK NOPYLUEHHS MYKOLMIIapHOro TpaHCnopTy Ta
BW3HAYMTM 3aMeXHICTb MyKoLmniapHOi HEAOCTATHOCTI Bif XapaKTepy natororii crm3oBoi 060M0HKM BGPOHXIB.

AMarHocTUKa HapyLweH!i MyKOLIMAMaPHOTO TPaHCNopTa y 60AbHBIX XWMHUOPE3UCTEHTHbIM
Ty6epKyAe30M AErKUX C CONYTCTBYIOLLEN NaTOAOTHel CAU3UCTON 060A0UKN BPOHXOB

E. H. PasHaTtoBckas, B. H. XAbICTYH

CBOeBpeMeHHast U paHHsis AMarHoCTKa HapyLLIEHUI MyKOLMIMapHOTo TpaHCnopTa y G0MbHbIX XMMUOPE3UCTEHTHBIM TyGep-
kynesom (XPTB) nerkux ¢ conyTCTBYIOLLE NATONOMMEN CIM3UCTON 060MOYKM BPOHXOB SIBMSETCS aKTyanbHOW npobnemoit
COBPEMEHHO (hTU3NATPUM, PELLEHINE KOTOPOI MO3BONWT CBOEBPEMEHHO MPUMEHMUTL PaLMOHaNbHYH KOPPEKLIMIO, HTO MOBBLICUT
3(pheKTUBHOCTb NEYEHNSI AAHHOW KaTeropum BoMbHbIX.

Llenb paboTbl — U3y4nTb XapakTep U 0COBEHHOCTU HapPYLLEHWA MyKOLMMMAPHOrO TpaHcropTa y BonbHbix XPTH nerkux ¢
COMyTCTBYIOLLE NaTornorven CnuancTon 060noYku BPoHXOB NyTeM NMpuUMeHeHWs paspaboTaHHoro cnocoba AnMarHOCTUKM
3TUX HapYLUEHWIA.

Matepuanb! ¥ MeToAbl. [JUarHoCTVKy COCTOSHWUSI MyKOLMMMapHoro TpaHenopta npoeeny y 133 6onbHbix XPTE nerkux B
Havane UHTEHCUBHOW (hasbl aHTUMMKOBaKTeprUanbHON Tepanii Bo Bpemst hBpoBPOHXOCKONWM NPU HanNW4YumK ComnyTCTBYHO-
Lew cneumduyeckoii NaTonorum Crm3nMcTon 060MoYKkM (B TOM YKUCHE ee COMETaHNs C Hecneundruieckum aHA0OPOHXUTOM).
CpepHuin BodpacT 6onbHbIx coctaeun 36,5 + 1,1 roga. MyxunH 6b1no 89 (66,9 %), xeHwmH — 44 (33,1 %). OuarHocTuyeckas
hrbpobpoHxocKonMs TpaxeobpoHXManbLHOM AepeBa C NOCNEeayOLLMM U3y4YEHEM COCTOSHUS MyKOLIIMApHOTO TpaHenopTa y
60onbHbIX XPTB nerkux npoBeaeHa Ha knHndeckomn 6ase kadeapbl dtuanatpum n nynsmoxonorum 3rMY B KY «3anopoxckuii
obnacTHoi NpoTMBOTY6EPKYNe3HbIN AncnaHcep» coBCTBEHHOPYYHO B. H. XnbicTyHoM. KpuTepum BKKOYEHWS NauneHToB B
vyccrnefoBaHve: Hannume peancTeHTHOCTH MikobakTepuin Tybepkynesa k aHTUMUKobaKTepuanbHbIM Npenaparam, Hanu4ve
naTonorny cIm3ncTon 06004k GPOHXOB, NOATBEPXAEHHOW NPy PrBPOBPOHXOCKONUN. KpuTepnmn UCKIIOYEHNs: Tskenble
conyTcTBytoLme 3abonesanus (BUY-nHdekumns/CrNL, caxapHbii guabet u ap.). CoctosiHue cnmancton 060Mo4ku GpoHXoB
13yyanu nog HapkosHo aHecTteanen drbpobpoHxockonom dmpmbl «Olympus» (AnoHus). MaTonormio GpoHxuansHoro gepesa
onmcbiBanu no knaccudpmkaumm M. B. Lectepunon, A. H. Kantok (1975). Pesynbratel nccnenoBanns obpaboTtaHbl coBpe-
MEHHbBIMW METOLaMM aHanm3a Ha NepcoHaribHOM KOMMBIOTEPE C UCMOMNb30BaHWEM CTAaTUCTUHECKOTO NaKeTa NNLEH3NOHHON
nporpammbl Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS).

Pesynbrathbl. MNpennoxeHHbld cnocod AMarHOCTUKM HapyLeHW A MyKoLMnMapHoro TpaHcnopTa y GonbHbix XPTB nerkux
C COMyTCTBYIOLLEN NaTonornet CnmsucTor obomnoykm GPOHXOB NyTeM NPOCTOro 1 BbICTPOro B MCNONb30BaHUM MeToaa, 6e3
CyLLECTBEHHBIX MaTepuarbHbIX 1 BPEMEHHbIX 3aTpaT, MpUBMeYeHus JOMOMHUTENBHOTO CrieumarnbHO 06y4YeHHOro nepcoHana,
6e3onacHoro Ans 30opoBbs NaLMeHTa, HeNoCpPeACTBEHHOTO AHAOOPOHXMANBLHOTO BBEAEHMUS B GPOHXM renapyH1M3MpoBaHHON
kpoBw obcnepyemoro 60nbLHOrO BO BpeMsi npoBeaeHust prnbpobporxockonuu, 6e3 NnoBoYHbIX peakumil 1 ¢ npeaynpexae-
HWEM MHULMPOBAHMS NEPCOHANa XMMUOPE3UCTEHTHBIMU LWITaMMamMu MukobGakTepuii TyGepkynesa no3BonuUio AuarHo-
CTMpOBaTb HapyLleHue MykouunmapHoro TpaHcnopta B 94,7 %, npenmyllectBeHHo ¢ | v Il cteneHsamu MykoumnmapHom
HepoctatouHocTH (51,1 % 1 37,6 % COOTBETCTBEHHO). YCTaHOBNEHA 3aBUCMMOCTb MYKOLMIIMAPHON HEAOCTATOMHOCTM OT
XapakTepa naToriorum Cnmsuctoil 060rnoukm GPOHXOB: YacToTa HapyLIEHUst MyKOLMIIMApHOMO TpaHcnopTa Y 6ombHbIX ¢
CONyTCTBYHOLLMM TybepKyne3oM GPOHXOB B COMETAHWUM C HECMIELMMUYECKUM THOMHBIM 3HAOBPOHXMTOM Bbille B 2,4 pasa,
YyeM y L C COMyTCTBYHOLLMM Tomnbko TyBepkynesom 6poHxa (70,7 % npotus 29,3 %). MpucoeanHeHne Hecneumdnyeckoro
THOWMHOrO 3HOOBPOHXMTA K conyTcTBytoLLEeMY Ty6epkynesy 6poHxa NpUBOAUT K HApACTaHMIO CTEMEHW TSHKECTU MYKOLMMN-
apHOW HeQOCTaTOMHOCTM 3a cyeT Anddy3HOW ero nokanuaaumm, rae B 2,6 pasa valle A1arHoCTVPYIOT, YeM Mpu orpaHu-
YEHHOM, MyKOLMIMapHy HegocTaTouHOCTh Il ctenenn TsaxecTu (64,9 % npotus 24,6 %), B 4,6 pasa — Il ctenenm (16,2 %
npotvs 3,5 %).

BbiBoapbl. [MpeanoxeHHbIN cnocob ArarHOCTUKM HapyLLEHUIA MyKOLMInapHOro TpaHcnopTa y 6omnbHeix XPTB nerkux ¢ conyT-
CTBYIOLLiEI NaTonorvemn cnnaucToi 060moukv GpoHXOB NO3BONSET ANArHOCTMPOBATbL HapYyLLIEHWS MYKOLIMMWAPHOTO TpaHcnopTa
1 YCTaHOBWTb 3aBUCUMOCTb MYKOLMIIMAPHOWM HEAOCTATOYHOCTM OT XapakTepa naTonorny Cinsncton 06onoyku 6poHXoB.

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



One of the important parts of the local respiratory protec-
tion system is the mucociliary system [1,2]. It provides
purification of the tracheobronchial system from damag-
ing factors and infectious agents, the action of which is
the direct cause of disturbance of the bronchi drainage
function — respiratory epithelial clearance (REC) [3]. As
far as it is known, one of the pathogenetic mechanisms
of bronchopulmonary diseases, including pulmonary
tuberculosis, is precisely the violation of the bronchi
drainage function [4,7].

As of today, there are sufficient methods for diag-
nosis of REC disorders [5,6], but there are no data on
the diagnosis of REC disorders in patients suffering from
chemo-resistant pulmonary tuberculosis (CRPTB) with
concomitant pathology of the bronchial mucosa, which
led to the search for an adequate method that would
be simple and fast in use, minimally safe for a patient,
and which would not cause significant material costs or
specially trained personnel.

Thus, REC timely and early disorder diagnosis in
patients suffering from CRPTB concomitant pathology
of the bronchial mucosa is an actual problem of modern
phthisiology, the solution of which will allow the timely ap-
plication of rational correction, which will increase the ef-
fectiveness of this category treatment among patients.

The purpose of the research

To investigate the nature and features of REC disorders
among patients suffering from CRPTB with comorbidity
of the bronchi mucous membrane by using the diagnosis
developed method of these disorders.

Materials and methods of research

The REC diagnosis was carried out among 133 patients
with CRPTB at the beginning of the intensive phase of
antimycobacterial therapy during fibrobronchoscopy
(FBS), provided there is a concomitant specific pathology
of the mucous membrane (including its combination with
non-specific endobronchitis). Average age of patients was
36.5 + 1.1 years old. There were 89 (66.9 %) men and
44 (33.1 %) women.

The tracheobronchial tree diagnostic FBS with further
study of the REC condition among patients suffering from
CRPTB was carried out by V. M. Khlystun at Phthisiology
and Pulmonology Department of Zaporizhzhia State
Medical University in Cl “Zaporizhzhia Regional Antitu-
berculous Clinical Dispensary”.

The criteria for the patient inclusion in the research:
presence of resistance of mycobacterium tuberculosis
to antimycobacterial drugs, the presence of pathology of
the bronchi mucous membrane, confirmed in the FBS.
The exclusion criteria were severe concomitant diseases
(HIV/AIDS, diabetes, etc.).

The condition of the bronchi mucous membrane was
studied under the anesthetic anesthesia with the use of
fibrotic bronchoscope, produced by Olympus Firm (Ja-
pan). The bronchial tree pathology was described under
the classification of M. V. Shesterina, A. N. Kalyuk (1975).

The diagnosis of REC disorders in patients suffering
from CRPTB with comorbidity of the bronchi mucous
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membrane was carried out as follows. Withdraw 0.5 ml
of heparin solution in 5000 units into a syringe, where-
upon 4 ml of a patient’s venous blood is withdrawn into
the same syringe. At the end of FBS, the patient is given
3.5-4.0 ml of this heparinized blood in each bronchus.
After 10-15 minutes after the FBS, the patient begins
to collect sputum into the Falcon container for every 6
hours. The presence of hemoglobin (Hb) is determined
in each portion of the sputum with the help of “Azopiroma
Sample-600/6”" as follows. The patient’'s sputum from
the container is poured into a 5 x 5 cm gauze wipe, after
which 4 drops of the reagent are applied to the sample
to be examined. When a violet-lilac color appears in
1 minute, the test is considered to be positive, and in
the absence of color, the test is considered to be neg-
ative, which indicates the absence of residual hidden
blood. The research is completed after a qualitative re-
sponse to the presence of Hb is not determined in the 3
subsequent sputum portions. At times of withdrawal, a
conclusion is made on the state of REC. That is, the time
for indicator full withdrawal in the normal time is 18 hours.
The time for the indicator to be withdrawn is 36-48
hours in the 1%t stage of mucociliary inefficiency (MCI),
54-66 hours in the 2™ stage of MCI, and 72-126 hours
in the 3" stage.

The research results were processed by modern
methods of analysis on a personal computer using
statistical software package Statistica® for Windows 6.0
(StatSoft Inc., AXXR712 D833214FANS). The distribution
of quantitative characteristics normality was analyzed us-
ing the Shapiro-Wilk test. The parameters were normally
distributed. The comparison of the indicators in the groups
was carried out by the Student’s t-criterion.

Results and discussion

The condition study in patients suffering from CRPTB with
comorbidity of the bronchi mucous membrane allowed to
establish that the normal REC state at the beginning of
the intensive phase of antimycobacterial therapy was de-
termined in a small number of patients, namely 7 (5.3 %).
The majority number of patients were diagnosed with
REC with different degrees of severity — 126 (94.7 %):
68 patients (51.1 %) were diagnosed with MCI in the 1%
stage, 50 (37.6 %) persons in the 2" stage of MCI took
the second place. The 3 stage of MCI was diagnosed
only in 8 persons (6 %).

133 patients suffering from CRPTB were diagnosed
with bronchial tuberculosis, 94 patients (70.7 %) of
which had it in combination with nonspecific purulent
endobronchitis.

Table 1 shows the dependence of MCI on the nature
of the pathology of the bronchi mucous membrane. It was
found that the incidence of REC among patients with con-
comitant bronchial tuberculosis, combined with nonspe-
cific purulent endobronchitis, was 2.4 times higher than
in bronchial tuberculosis — related patients: 94 (70.7 %)
versus 39 (29.3 %) (P < 0,05). Furthermore, patients with
only bronchial tuberculosis MCI had the 1¢t and 2" stage
(53.8 % and 30.8 %, respectively), and the 3¢ stage of
severity (8.5 %) was diagnosed with concomitant bron-
chial tuberculosis, combined with nonspecific purulent
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Table 1. MCI dependence on the nature of the bronchi mucous membrane pathology in patients with CRPTB at the beginning of intensive phase of
antimycobacterial therapy

_

Bronchial tuberculosis 6
Bronchial tuberculosis combined with nonspecific purulent endobronchitis 94 1
- limited 57 1
- diffusive 37 0

MCI stage

15.4 53.8 30.8 0

1.3 47 50.0* 38 40.2* 8 8.5
1.7 40 70.2% 14 246 2 35
0 7 18.9 24 64.9% 6 16.2

*: indicator reliable difference within the same group (P < 0.05); * indicator significant difference within the group (P < 0.05).
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endobronchitis, with the prevalence of MCl of the 1% stage
of severity (50.0 %) and the 2™ stage (40.2%).

Analyzing nonspecific purulent endobronchitis by
localization, the obtained data indicated that the 1% stage
MCI prevailed in the limited process, in comparison with
the 2" and 3" stage (70.2 % versus 24.6 % and 3.5 %,
respectively; P < 0.05) and by 3.7 times than in the 1
stage, the diffusion process (70.2 % vs 18.9 %, P < 0.05).
And the 2" stage MCI prevailed over the 1t and 3" stages
(64.9 % vs 18.9 % and 16.2 %; P <0.05) and by 2.6 times
than in the limited process (64.9 % vs 24.6 %, P < 0.05).
Furthermore, the 3 stage MCI (16.2 % vs 3.5 %) was
diagnosed 4.6 times more often in the diffuse endobron-
chitis, although not accurately.

Thus, a reliable dependence of MCI on the nature of
the pathology of the bronchial mucosa among patients
suffering from CRPTB at the beginning of intensive phase
of antimycobacterial therapy, which manifested itself in
the fact that the connection to the nonspecific purulent
endobronchitis of concomitant bronchial tuberculosis
leads to an increase of MCI stage severity due to its
diffuse localization.

Conclusions

1. Respiratory epithelial clearance disturbances in
94.7 %, which were predominate with the 1%t and 2™
stages of mucociliary inefficiency (51.1 % and 37.6 %).

2. Mucociliary inefficiency depends on the bronchi
mucous membrane pathology nature: the incidence of
respiratory epithelial clearance in patients with concom-
itant bronchial tuberculosis in combination with the non-
specific purulent endobronchitis is 2.4 times higher thanin
those with bronchial tuberculosis — related concomitantly
(70.7 % vs 29.3 %).

3. The association of nonspecific purulent endobron-
chitis with concomitant bronchial tuberculosis leads to an
increase in the mucociliary inefficiency degree of severity,
due to its diffuse localization, where it is diagnosed more
often than in a limited one, thus, mucociliary inefficiency
of the 2" stage of severity is 2.6 times bigger (64.9 %
vs 24.6 %) and 4,6 times bigger in the 3 stage (16.2 %
vs 3.5 %).

Prospects for further researches. With the help
of the proposed method of diagnosis of REC disorders
among patients suffering from CRPTB with concomitant
bronchi mucosa pathology, an appropriate correction will
be made, which will facilitate the full implementation of
therapeutic measures for these patients and the treatment
effectiveness increase.
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MopdodyHKLiOHAAbHWUH CTaH NPUBYLUHUX CAMHHUX 3aA03

v

TPUMICAUHKX LLYPIB NPU eKCNePUMEHTaAbHO MOAEAbOBAHIH
BHYTPiLUHBbOYTPOOHIN MaKpoCOMii

0. B. lfapmauy, T. I. TybiHa-Bakyauk

XapKiBCbKMI HaLLiOHAaAbHUI MEAWYHUI YHIBEPCHTET, YKpaiHa

CraTTs npucBsiYeHa BUBYEHHIO 0COBNMBOCTEN NOCTHATaNbLHOTO MOpchoreHesy aLmHapHOT TKAHVHY MPUBYLLHOI CIIMHHOI 3a1103u
TPUMICSYHMX LLYPIB, SiKi HAPOAMINCS 3 EKCMIEePUMEHTANBHO MOAENBOBAHOK MaKpOCOMIEH B Pi3HMX BapiaLlisix.

MeTa po60Tu — BUB4YEHHS B EKCNIEPUMEHTI 0COBNMBOCTE NOCTHATANBLHOTO MOPGOTEHEY CIIMHHUX 321103 TPUMICSYHUX LLYPIB,
AKi HAPOAMNMCSH MaKpOCOMamM.

Matepianu Ta metoau. AHaniyBanu cOMaToOMETPUYHI NMOKa3HWKV TBapyWH Ha MOMEHT HapOKEHHs Ta Npu BUBEAEHHI 3
€KCNEPUMEHTY, B IKOMY MOZENoBanM Makpocomito nroga 4 cnocobamm (BUCOKoKarnopiiHa Aieta Monoamx BariTHAX camub,
BICOKOKanopilHa AieTa BariTHUX camuLib 3pifioro BiKy, BUCOKOKamnopiHa AieTa Ta rinokiHesis Monoaux BariTHUX camuub,
nocuneHe MnaleHTapHO-NNoA0BE KPOBOMOCTa4aHHS Ha TN 3BUYANHMX YMOB iCHYBaHHSI MOMOAMX BariTHUX camuub). [ns
MOpPCHOMNOriYHOMO aHanidy BUKOPUCTOBYBASN TKaHUHN NPUBYLLHWX CIIMHHUX 325103 TPUMICAYHMX LypiB-HaLlaakie. OuiHoBanm
abcontoTHi Ta BIBHOCHI 3HaY€HHS Macy CHHUX 3ano3. Kpim rictonoriuHoro ananisy ans susieneqts AHK i PHK Bukopuvctanm
3abapBrneHHs ranoLiaHiH-xpOMOBUMY ranyHamu 3a EiHapcoHoM, Ans BUSBNEeHHs rnikonpoteigie noctasunvu PAS-peakuito.
BukopurcToBYytOUM KOMIM'HOTEPHI 30DpaXKEHHS, BUMIPANY MIOLLY saep cepoumTi, ouiHunm BmicT [HK B agpi, PHK y umtonnaawmi,
rNiKONPOTEIAIB Y CAMHI NPOTOKIB | NPOCBITIB aLMHYCIB.

Pe3ynkratu. [Npn 0OCATHEHHI WypaMy-HaLlagkaMy TPUMICSYHOTO BiKy B MakpOCOMIB 3i CTUMYMbOBaHUM BHYTPILLHBOYTPOG-
HUM pocTom (rpyna AKC) cepenHs Maca Tina Mae TeHAEHL0 [0 36iMbLUEHHs, a B MakpocoMiB-HaLLlaakiB 6aTbkiB MONOgoro
BiKy, BariTHICTb MaTepiB skux BigbyBanacb B yMOBaX «M'SKOI» TiMOKiHE3ii Ta HagMIpHOI KarnopiiHOCTI xapyyBaHHs (rpyna
M+Tk+cal), — 00 3MEHLUEHHS. Y MaKpOoCOMiB-HaLLaaKiB Monoaux 6aTbki, SKi Nig Yac BariTHOCTi CNOXMBANW Xy NiABULLEHOI
kanopirHocTi (rpyna M+cal), Ta B MakpocomiB-HaLLaakiB 6aTbkiB 3pinoro Biky, KOTpi Mif Yac BariTHOCTI ofepKyBanu rinepka-
nopinHy Aiety (rpyna 3+cal), comaToMeTpuyHi NokasHWKK Bynu aHanorivHi KOHTporio. BigHOCHa Maca NPUBYLLHUX CAIMHHNX
325103 y TPUMICSAYHMX LLLYpIB, SIKi HAPOAUNMCD i3 MAaKPOCOMIELD, BUSIBUNACS 30inbLUEHOI B YCiX BapiaHTax MOAENOBaHHS, ane
MakcumanbHo y rpynax M+cal Ta M+l k+cal. Y makpocomis rpyny AKC y TpUMICSYHOMY BiLli (hOPMYHOTLCS CIIMHHI 3a1103K 3 Fino-
nnasieto CepoLyTiB, Lo MOpdodyHKLIOHamNbHO akTUBHILLI, 3 03Hakamu rinepnpoaykuii 6inkis i rinonpogykuii rikonporeigis. Y
MakpocomiB rpynv M+cal y TpumicsayHoMy BiLli KiIHLEBI BiAZinm CIMHHOI 3211031 cChOPMOBAHi aHamnoriyHO KOHTPOSHO 3a KiNbKIiCTHO
cepouuTiB, ane cepouuT MOPEOdYHKLOHANBHO aKTWBHILLI, 3 03HaKaMu rinepnpoAyKLii rikonpoTeigis. Y MakpocoMmis rpynu
3+cal y TpumicsiyHoMy Bl cnocTepiraeTbes rinepnnasis cepoumTia, MOpodyHKLIOHAmNbHWIA CTaH AKX He BiApI3HAETLCS Bid
TaKoro B KOHTPOIbHUX TBApUH. Y MakpocomiB rpynu M+lk+cal cnocTepiratoTb 03Hakm 306inbLUeHHst MOpOodyHKLIOHaNbHOT
aKTVBHOCTI CEpOLUTIB i3 rineprnpoayKLieto rikonpoTeigis.

BucHoBku. B 0co6uH, siki Hapoaunmuce i3 MakpocoMieto, y TPUMICAYHOMY BiLli CnocTepiraeTbCst 3MiHa MOphoyHKLiOHaNbHOro
CTaHy NapeHXiMu NPUBYLLHUX CIIMHHWX 325103 | CKNnagy CIIMHM y NpoToKax, NpoCBiTax aLuHyCIB.

Mop¢odyHKLMOHAAbHOE COCTOAHME OKOAOYLLHbIX CAFOHHbIX )KeAe3 TPEXMECAUHbIX KpbIC
NP1 3KCNEPUMEHTaAbHO MOAEAMPOBAHHOW BHYTPUYTPOOHOU MaKpOCOMUM

0. B. lapmauy, I. W. Ty6buHa-Bakyamk

Cratbsi nocBsiLLieHa M3y4eHnto 0CoBEHHOCTe NoCTHaTanbHOrO MopdoreHe3a aLMHapHON TKaHU OKOMOYLLUHOW CIIOHHOW
Xenesbl TPEXMECSUHbIX KPbIC, POAMBLLMXCS C 3KCMEPUMEHTaNBbHO MOLENMPOBAHHON MaKpOCOMUEN B Pa3nnyHbIX BapuaLysiX.

Llenb paboThl — 13y4yeHne B 9KCNEPUMEHTE 0CODEHHOCTEN NOCTHATABHOTO MOP(OreHe3a CIIOHHbIX XENe3 TPEXMECAYHbIX
KpbIC, POAMBLUMXCS MAKPOCOMaMM.

Martepuans! n MeTofbl. AHanM31poBarn COMaTOMETPUHYECKVE NOKA3ATENM XMBOTHBIX HA MOMEHT POXKIEHWS 1 NPU BbIBEOEHN 113
3KCMEPUMEHTA, B KOTOPOM MOAENMPOBANM MakpOCOMMIO Nioaa 4 crocobamu (BbICOKOKanopuitHast aueTa Morozbix 6epeMeHHbIX
CaMOK, BbICOKOKanopuiiHas aneTa 6epemeHHbIX CamMoK 3pernoro Bo3pacTa, BbICOKOKanopuitHas AveTa u rMMok1HE3Ws) MOMNOAbIX
6epemeHHbIX CaMOK, YCUIEHHOe NMaLieHTapHO-MNOA0BOe KPOBOCHabXeHMe Ha (hoHe 0BbIYHbIX YCTOBUIA CyLLECTBOBAHUS MOMO-
Abix 6epeMeHHbIX camok). [111s1 Mopdhornor4ecKoro aHanmaa 1Cronb30Bank TKaHU OKOMOYLLHBIX CIIOHHBIX Xere3 TPeXMECSUHbIX
Kpbic-noTomMkoB. OLieH1Bany abCorntoTHbIE M OTHOCUTENbHbIE 3HAYEHWSI MacChl CIIOHHBIX kernes. Kpome ricTonormyeckoro aHanmaa
ans sbisgereHns JHK 1 PHK ncnonb3oBaHa okpacka rannoLmaHnH-XxpoMoBbIMY KBacLiaMy o ENHAPCOHY, Anst OBHapy»XeHWs rminko-
npotenaos noctasneHa PAS-peakumst. C ucnomnb3oBaHMEM KOMMbIOTEPHBIX M306PaXeHWIA BEINOMHEHO M3MepeHUe NoLLaam saep
cepouuToB, oLieHeHo copepxanve [HK B sinpe, PHK B uuTonnasme, rvkonpotenaos B CrLOHE B MPOTOKaX W NMPOCBETaX Xernesbl.

Pesynkrarthl. Mpy JOCTVKEHWM KPbICAMU-NOTOMKAMI TPEXMECSYHOMO BO3pacTa y MakpOCOMOB CO CTUMYTNMPOBAHHbIM BHYTPU-
yTpoBHbLIM pocToMm (rpyrnna AKC) CpeaHsisl Macca Tena UMeeT TEHAEHLMIO K YBENUUYEHNHO, 8 Y MaKpOCOMOB-NIOTOMKOB poauTernei
MOrozoro Bo3pacTa, 6epeMeHHOCTb MaTepelt KOTOPbIX MPOXOAMIIA B YCIOBUSIX «MSIFKOM» MMMOKAHE3WUM 1 YPE3MEPHON Karo-
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purHocTV nuTaHus (rpynna M+ k+cal), — K yMEHbLUEHMIO. Y MakpoCOMOB-NOTOMKOB MOMOZbBIX POAUTENEN, KOTOpbIE BO BpeMst
6epeMeHHOCTM ynoTpednsanm nuLLy NoBbILLEHHON KanopuiHocTy (rpynna M+cal), M y MakpoCOMOB-NOTOMKOB POAUTENEN 3pernoro
BO3pacTa, KOTopble BO BpeMsi GepeMeHHOCTM NoMyyani runepkanopuiitHyto aueTy (rpynna 3+cal), comaTomMeTpuyeckue nokasa-
Tenw GbInNM aHanorMYHbI KOHTPOIo. OTHOCUTErNbHAs Macca OKOMOYLLHBIX CITIOHHBIX XEre3 Y TPEXMECSUHbIX KPbIC, POAMBLLMXCS
C MaKpOCOMYew, Oka3anach YBEenMYEHHON BO BCEX BapyaHTax MOAENMPOBaHUS, HO MakcmarbsHo B rpynnax M+cal u M+l k+cal.
Y MaKpocoMOB rpynmbl AKC B TPEXMECSYHOM BO3pacTe (hOPMUPYIOTCA CIIIOHHBIE JKeNesbl C rMnonnasuel CepoLmMToB, KOTopble
MOpdoyHKLMOHaNLHO Bornee akTVBHBI, C MPY3HaKamy rnepnpoAyKLv BenkoB v r1nonpomyKLMM IMUMKONPOTENOB. Y Makpoco-
MoB rpynnbl M+cal B TpexMecsHHOM BO3pacTe KOHEYHbIe OTZAENbI CIIOHHOM xenesbl ChOpMUPOBaHbI aHANOMYHO KOHTPOHO MO
KOMWYeCTBY CEPOLIMTOB, OOHAKO CepoLmMTbl MOPdodyHKLIMOHarNEHO Bonee akTUBHbI, C NpU3HakamMm rnepnpoayKLMm MyKonpoTe-
1aoB. Y MakpocMoB rpynnbl 3+cal B TpexmecsiyHoM BospacTe HabrniogaeTcs runepnasus CepoLmTos, MOpodyHKLMOHaNbHoe
COCTOSIHVE KOTOPbIX HE OTIIMYAETCS OT TAKOBOTO Y KOHTPOSBHBIX KUBOTHbIX. Y MakpocoMOoB rpynmbl M+ k+cal oTMeHeHb! npuaHaku
yBenuyeHns MopodyHKLMOHArNBHON akTUBHOCTU CEPOLIMTOB C rUMepnpoayKLMelt rrMKonpoTenaos.

BhiBOAKI. YCTaHOBMEHO, YTO Y 0COGeN, KOTOpble POAUIUCL C MAKPOCOMUEN, B TPEXMECSYHOM BO3pacTe HabniogaeTcs
13MeHeH1e MopdOdyHKLMOHAMBHOTO COCTOSHUS NapeHXMMbI OKOMOYLLHBIX CIHOHHBIX XEmMe3 U COCTaBa CrioHbI B MPOTOKaX
11 MPOCBETaX aLyHYCOB.

Morphofunctional status of parotid salivary glands in three-month-old rats
with experimentally induced fetal macrosomia

0. V. Garmash, G. I. Gubina-Vakulyk

The paper aims at studying the features of postnatal morphogenesis of parotid salivary glands acinar tissue in three-month-old
rats which were born with experimentally induced fetal macrosomia.

The aim of the study is to examine experimentally the features of postnatal morphogenesis of salivary glands in three-month-
old rats born with macrosomia.

Materials and methods. Somatometric data of the animals were examined at birth and after the experiment, which induced
macrosomia of rat fetus with four different ways (high-calorie diet for young pregnant female specimens, high-calorie diet for
mature pregnant female specimens, high-calorie diet and hypokinesia condition for young pregnant female specimens, increased
placental-fetal blood supply on the background of normal living conditions for young pregnant female specimens). To make
the morphological analysis we used the tissues of parotid glands of three-month-old rats. We examined absolute and relative
values of salivary gland mass. Beside the histological tests we used Gallocianin-chrome alum technique to detect DNA and
RNA, and PAS-reaction to detect glycoproteins. Using computer images we measured the squares of serocytes, evaluated
the content of DNAin the cell nucleus, the content of RNA in cytoplasm and glycoproteins in saliva in ducts and gaps of acini.

Results. When rats reached the age of three months macrosomia-induced specimens with stimulated intrauterine growth
(group Aks ) had a tendency to increase their average body weight while macrosomia-induced descendants of rats in the
group 3 (high-calorie died and “soft” hypokinesia (group Y+Hk+cal) had a tendency to decrease their body mass. And macro-
somia-induced descendants of rats in the group 1 (high-calorie diet during pregnancy, Y+cal group) and decsendants in group
2 (high-calorie diet for mature rats during pregnancy, M+cal group) had somatometric data similar to the control-group. The
relative mass of parotid glands of three-month-old rats which were born with macrosomia appeared to be increased in all the
groups, but top values were observed in groups Y+cal and Y+Hk+cal. Rats with macrosomia from the group Aks by the age
of three month had salivary glands with hypoplasia of serocytes which were morphofunctionally more active and had signs
of proteins and glycoproteins hypoproduction. Rats with macrosomia in the Y+cal group by the age of three months had the
amount of serocytes commensurate to the data of the control group but serocytes were more morphofunctionally active and
had signs of glycoproteins hyperprodution. Rats in the M+cal group at the age of three months had serocytes hyperplasia, but
their mophofunctional condition was similar to the control group. And macrosomia-induced rats in the Y+Hk+cal group had
signs of the increase of morphofunctional activity of serocytes and hyperproduction of glycoproteins.

Conclusion. It has been found that specimens which were born with macrosomia at the age of three months showed changes
in morphofunctional state of parotid salivary glands parenchyma and, therefore, changes in the salivary composition in ducts
and gaps of acini.

Y 3B'A3KYy 3i 3HAYHOI MOLUMPEHICTIO CTOMATOMNONYHUX
3aXBOPIOBaHb, YMMarna KinbKiCTb HayKoBWX AOCHImKEHb
NPUCBSYEHA MOLUYKY MOXITMBUX NMPUYNH BUHUKHEHHS
nopyLUeHb NapoAOHTaNbHOTO KOMMNMEKCY Ta TBEPANX
TKaHWH 3y0iB.

3B’A30K MiX aHTeHaTallbHUM NepiogoM, Lo Mae
naTonoriyHnin nepebir, Ta MMOBIPHICTIO BUHWKHEHHS
MOpPYLUEHb Y POTOBIN MOPOXHUHI HUHI € 6e33anepeqHnm
daktoM [1,2]. DopMyBaHHSA NepesyMOoB A5 BUHUKHEHHS
CTOMAaTOMOrYHNX NOpYLUEeHb Npy AediumnTi Macy Tina
(CcvHOPOM 3aTPUMKV BHYTPILLHEOYTPOGHOMO PO3BUTKY)
YU HaZMIpHIA Maci Tina (MakpocoMist) Mpy HapOMKEHHI
nigTBepmMKeHo B nonepefHix pobotax [3,4].
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Bigomo, Lo Takui natonoriyHmin CTaH HOBOHAPOAXe-
HOTO, SIK MaKpOCOMISl CYNpPOBOMKYETbCS BHYTPILLIHBOYT-
po6HUM (POpMYBaHHSAM Pi3HOMaHITHUX BiAXWNEHb Bif
HOPMarnbHOrO PO3BUTKY OPraHiB i CUCTEM, SK-OT IMYHHOI,
ropMoHanbHoi [5,6,7]. Yci Bigomi ctomaTonorivHi nopy-
LUEHHS! € CTaHaMu MymnbTUhaKTOPHUMMU. [CTOTHO BNNMBae
Ha BUHUKHEHHS NOPYLLIEHb POTOBOT MOPOXHUHN HAsIBHICTb
CynyTHbOI MaTomnorii, LUKIAMBKX 3BMYOK, XapaKTep xap-
YyBaHHsl, CTaH CMIMHHX 3203, GIoXiMIYHWIA CKNag, CriMHM
Ta Garato iHWwwKx dakTopis. [JoCnimKeHHs BNNMBY CTaHy
CIMHHUX 3an03 i GIOXIMIYHMX MOKA3HWKIB POTOBOI PiAUHM
Ha MMOBIPHICTb BUHUKHEHHS CTOMAaTOMOr4YHUX NOPYLLEHb
MatoTb MOHAA HiX CTOPIYHY iCTOpItO.
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HasBHWI npsMunii 3B’A30K MiX (DYHKLIOHYBaHHSM
CINMHHKX 3amno03 i piBHEM CTOMAaTOMOrYHOrO 340POB'S
[8]. Ane BM3HauuUTH, LLO caMe BUKMMKAO Ti Y iHLLi Npo-
LieCU y CMIMHHUX 3ano3ax Ta, sIKk HacnigoK, NoripLeHHs
CTOMATOMOrYHOro 340POB’A MALEHTIB Y NiAiTKOBOMY
Ta JOPOCIIOMY BiLli, AyXKe BaxKo abo HEMOXNMBO. Tomy
[OCTIMKEHHS CTaHy CIMHHMX 3aM03 Yy TPUMICSAYHMX eKC-
NepUMEHTanbHUX TBAPUH, YWi Maco-poCTOBI NapameTpu
npy HapomKeHHi Bynm BULLMMY 32 90-LIEHTUNBHWIA PIBEHD,
MOXE [aTv BaxImBy iHgopmaLlito npo MoptodyHKLio-
HanbHi 3MiHU Y TKaHWHI NPUBYLLHMX CIIMHHUX 3a5103.

Merta po6otu

BuBYeHHs B ekcriepumeHTi 0cobnmBocTeli nocTHaTanb-
HOTO MOPOreHesy CAMHHWX 3ar103 TPUMICAYHUX LLYPIB,
AKi HAPOAUNWCS MaKPOCOMaMu, AN 06rpyHTYBaHHS
MOXIMBOTO PU3UNK-GHAKTOPHOO 3HAYEHHS MakpOCOMIi Nig,
Yac po3BUTKY CTOMATONOTIYHUX MOPYLLEHb.

Marepianu i MeToan AOCAIAKEHHA

[JocnipxeHHs BUkoHanu Ha niHinHuX wypax Wistar Albino
Glaxo. Ha nepLuomy etani gocnimpxeHHs cdopmysanm 5
rpyn camok no 8—10 oco6uH y rpyni. Makpocomito npu Ha-
POMKEHHI MOZEntoBarnu, BUKOPUCTOBYHOYM 4 PidHi MoZeni.

MNepla rpyna cknaganach i3 Mornogux TBapuH BiKOM
3-5 micsuiB i3 cepeqHiMM Maco-poCTOBVMY MapameTpamm
(MPTT), sk nepex cniaptoBaHHsAM i i Yac BariTHOCTi nepeby-
Barv Ha cTaHZapTHOMY paLiioHi iBapito (4 keallg, 5 % xwipis)
[9]. OcobuHw i3 iXHBOro MOTOMCTBA i3 BHYTPILLHEOY TPOBHO
CTUMYTSILEI0 POCTOBWX MPOLIECIB, Maca SKVX Mpu Hapog-
eHHi byna Buoto 3a 90-LEHTUMBHWIA piBeHb (M 2 6,3 x
107 kr), BigHeceHi o rpynu akcenepatu (Akc, n = 6). Y Lii
rpyni 10 % LuypiB-HaLL@aKiB HAPOAMIUCS 3 MAKPOCOMIEHD.

[pyra rpyna cknaganach i3 Monogmx TBapuH BIiKOM
3-5 micaujB, sKi nepen cnaproBaHHAM i Mg Yac BariTHo-
cTi nepebyBanu Ha BucokokanopiiHin aieti (5 kcal/g) i3
BMicTOM xwpiB (45 %), Byrnesogis (35 %) i 6inkis (20 %).
IHdopmaList Npo BMICT NOXWBHWX PEYOBWH i Kanopiii-
HICTb AjeTW, a TakoxX nepesipka ii pesynsTaTMBHOCTI 3a
TTIOKO30TONEPAHTHIM Ta iHCYNIHOTONEPaHTHUM TeCTamMu
Takox € B poboTi [9]. OcobuHm 3 NOTOMCTBA, Maca SKuUxX
npv HapomxeHHi 6yna BuLLoto 3a 90-LeHTUNBHWIA piBEHb
(m=6,3 x 102 kr), BigHECeHi 4O rpynu 3 yMOBHOIO Ha3BOH
monoawi Bik (M+cal, n = 6). Y 12 % HoBOHapomeHnxX
LLypiB Y LN rpyni 3achikcoBaHO MakpoCOMIto.

Tpets rpyna cknaganachb i3 TBapyH 3pinoro Biky (8-9
micsLiB), SIKi Nnepea cnaproBaHHAM i Nig Yac BariTHOCTI ne-
pebyBanu Ha BUCOKOKanopiiHil aieti. OcobrHM i3 iXHbOro
NOTOMCTBA, Maca SKUX Npu HapomKeHHi Byna BULLOI 3a
90-LieHTUNbHWIA piBeHb (M 2 6,3 x 10 kr), BiaHeceHi ao
rpynu TBapWH, KOTPY YMOBHO Ha3Banw rpyrnowo 3pifnoro
Biky (3+cal, n =6). ¥ i rpyni makpocomis 3adikcoBaHa
y 17 % HOBOHAPOMKEHUX LLyPIB.

YeTBepTa rpyna cknaganach i3 Monogux TBapuH
Bikom 3-5 micsuiB, Aki nepen cnaploBaHHAM i mig vac
BariTHOCTi nepebyBanu Ha BUCOKOKANOPIlHin JieTi (3
BMicTOM xupiB (45 %), Byrnesogis (35 %) i 6inkis (20 %)
(hypercaloric, high fat diet: 5 kcallg, 45 % of energy as
fat; D12451; Research Diets, New Brunswick, N.J., USA)
[9] i nepebyBanu B rinOKIHETUYHNX yMOBaX.
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YTpUMaHHS ekCnepuMeHTanbHIX TBAPUH Y FiNoKiHe-
TUYHUX YMOBaX BUKOPUCTOBYETLCS B €KCMEPUMEHTaNb-
HUX Moensix cTpecy. Tomy B Mozeni, Lo BUKOpUCTany,
riNOKIHETUYHI YMOBM Bynu «M’SKUMW»: NSt OOMEXEHHS
PYXOBOI aKTWBHOCTI TBApPWHY NOMILLANKN Y KIiTKy pO3Mi-
pom 20 x 20 x 25 cMm, sika NpUBNN3HO BTPYYI NepeBuLLYye
pO3Mip TBapUHW.

OcobuHy i3 noToMCTBa LLypiB, Maca sIkUX Npuy Hapog-
XeHHi 6yna BuLLoto 3a 90-LieHTUNbHWIA piBEHb (M 2 6,3 X
10 kr), BigHeCeHi 40 rpynu TBapUH, sy YMOBHO Ha3Basn
rpynoto rinokinesii (M+'k+cal, n = 6). B ymoBax mogento-
BaHHS MakpOCOMii Mpu HapomkeHHi Lum cnocobom 30 %
LLypiB-HaLLaKiB HAPOAUNMCS 3 MAKPOCOMIEH).

Ons piarHOCTMKM MakpoCOMii Mpy HapOOXKEeHHi
3acTocyBanu CTaHAapPTHUIA KNiHIYHWIA KpuTepin — Maca
Tina Ginble 90-LeHTUMBHOrO PiBHSA Y BENUKOMY MacyBi
HOBOHapomkeHux wypsT (n = 500). 3a uummn gaHuvu
obuncnnnu MegiaHHy Macy Tina LypiB Npy HAPOMKEHHI
(50-LeHTUNBHUI piBEHb), WO AopiBHIoBana 5,28 x 10 kr.
LlypiB 3 macoto Tina npu HapomxeHHi, koTpa bGyna
Ginbwoto abo popiHoBana 6,3 x 10 kr, BBaxanm
MaKpocoMamMu.

[o rpynu korTponio (K, n = 6) BiaHeCeHi HOBOHapOA-
XeHi TBapyHY 3 CepeaHiMy Maco-poCTOBUMM NapameTpa-
Mu (Maca Tina sikvx 6yna B Mexxax OfHOro CTaHZapTHOTO
BiOXWUIIEHHS Bi MediaHHOI Macy Tina), BariTHICTb MaTepis
KoTpux nepebirana y 3BuyaiHMX yMoBax i Ha CTaHgapT-
HOMY Xap4OBOMY PaLjioHi.

[ns choopmyBaHHsI BCiX rpyn BigibpaHi HOBOHAPOMKEHI
LLypK 3 pi3HKX nocnigiB. YCi rpynu penpeseHTaTvBHI 3a
HasBHICTIO LLYPSAT YOMOBIYOI Ta XIHOYOI CTaTi.

MOTOMCTBO LUypiB BUBOAWIIM 3 €KCMEPUMEHTY Ha
90-92 noby nicns HapomkeHHs (3 micaui). YTpumMaHHs
Ta MaHinynauii 3 ekcnepuMeHTanbHUMU TBapuHamm
BignoBiganu HauioHanbHUM «CninbHUM ETUYHUM MPUH-
uMnam gocnimkeHb Ha TBapuHax» (Ykpaina, 2001), wo
Y3ro[pKyHThCS 3 NONOXEHHAMM «EBPONENCHKOT KOHBEHLT
MpO 3axucT XpebeTHNX TBapWH, LLO BUKOPUCTOBYHOTLCS
AN eKCNepyuMEHTANbHUX Ta iHLWKMX HAyKOBKX Liinemn»
(Ctpacbypr, 1986). TBapuH B1BOAMMM 3 EKCNEPUMEHTY
LUMISIXOM NEePeno3yBaHHs TIoNEHTany HaTpito 3 HACTYMHOK
Jekanitauieto.

3BaxyBaHHS eKCepyMEHTanbHUX TBapUH, BUMIPHO-
BaHHS AOBXWHU Tina BUKOHYBanW ABiYi: NPy HAPOMKEHHI
Ta BMBEAEHHI 3 ekcnepumeHTy. Pesynsratn comatome-
TPWUYHOTO OBCTEXEHHS B KOXHIN i3 rpyn HaBeaeHi B ma-
6ruyi 1.

[ins MmopdhonorivyHOro aHanidy BUKOPVUCTOBYBany Tka-
HUHW NPUBYLLUHUX CIMHHUX 3an03. MaTtepian gikcysanu B
10 % HenTpansHOMy dhopmaniHi i 3anueanu napagiHom
3a 3aranbHOMPUAHSATO METOAMKO. 3pi3n 3aBTOBLLKM
5-6 mMKkm 3abapBnitoBany reMaToKCUIiHOM Ta e03VHOM,
rarnoujaHiH-xpoMOBMMY raryHamm 3a EiiHapcoHoM Ha cy-
MapHi HykneiHosi kucnotu [10,11], noctaBunu PAS-peak-
uito Ha rnikonporteigu [12]. Mikponpenapaty BuB4anu Ha
mikpockoni Axiostar-plus (Zeiss, PPH) 3 BukopucTaHHsm
choTokamepwm i 3 NpoBeaeHHAM MOphOMETpIi: BU3HAUUN
nnowy saep rmaHaynoumnTiB (rmaHgynounuT CIMHHMX
3ano3 mMaloTb Hassy cepoumTy), ouiHunm Bmict JHK B
aapi, PHK y untonnasawmi (dpapbysaHHs 3a EiiHapcoHom),
rnikonpoTeigiB y cnvHi, ska Oyna BusiIBNeHa y NpoTokax
i npocsiTax auuHyciB (PAS-peakuisi), Ha KOMM'IOTEPHUX
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Tabnuus 1. OuiHKM MaTeMaTUYHOrO O4ikyBaHHS Macy Ta [OBXMHYM Tina, BUsIBUMACh BiporigHoO GinbLLO, HiX Y rpyni KOHTPONHo, @y
a TaKoX Maco-pPOCTOBOrO MOKa3HNKa EKCIEPUMEHTAIIbHUX TBAPUH Y PI3HUX rpynax rpyni 3+cal nepeyBara B Mexax CTaTUCTYHOT NOXGKN
P HAPOIPKEHHI Ta BUBEACHHI 3 SKCTIEPUMEHTY LLIOAO MOKa3HUKIB KOHTPOMBHOT FPYNK. 3aranbHOBIAOMO,

. . Wo GinblW UIHHUM OPraHOMETPUYHUM MOKA3HUKOM €
Ipyna Maca tinam HoexwuHa Tina / 3Ha4eHHs1 Maco-pOCTOBOro k .
AOCTIMKEHHS (y kr x 10%) (y mx102) nokasHuka miP BijHOCHa Maca opraHa. B Hallomy Bunagky, e BigHo-
LUEHHS Macu NPUBYLLHOI CAMHHOT 321031 A0 Macw Tina

MepBuHHE coMaToMeTpUUHe 0GCTEXEHHS LWypiB Npu HapoaxeHHi (1 go6a) .
eKcrnepuMeHTanbHOI TBapuHW.

Akc 747 6,17* 0,197* ]
Mecal 6.35" 483 0.273 BusiBnsieTbes, WO B cepeAHbOMY BigHoCHa Maca

NPUBYLLUHUX CAIMHHKX 3a503 y BCiX OCHOBHMX rpynax
3+cal 6,80* 4,93 0,286

NepeBHLLYE NMOKa3HWKW TPy KOHTporo (mabn. 2), ane
M+Tk+cal 7,44* 5,37* 0,259 o S » -

Ma€ Pi3HWIA CTYMiHb: MiHIManbHWUI (y Mexax CTaTUCTUYHOI
i U il theer MOX1BKM) —y TBAPUH rpyn Ak | 3+cal, MakcuManbHMii —y
BTOpMHHE COMaTOMETPUYHE 0GCTEXEHHs TPUMICAUHMX WwypiB (90 Ai6) TBapuH rpyn M+cal Ta M+ k+cal (ma6n. 1).
AKC 159,8 17,37* 0,533 MikpockonitoBaHHSA NPUBYLLHUX CAIMHHUX 3ario3 TBa-
Mecal 1317 15,75 0,531 PVH FPYNM KOHTPOIIO MOKAa3aso: TKaHWHa MpeacTaBneHa
3+caly, 120,3 16,57 0,436* MHOXWHHUMI 3a5103aMWN €K30KPUHHOIo TUny, Lo BUCMaHi
M+Tkecal 847" 1412 0415* OBHVM LUAPOM CEPO3HUX MMaHAYNOLMTIB. Y 3B's3Ky 3
K 130,0 15,53 0,532 cpisionoriyH1m anonTo3om eniternianbHuiA NOKPYB 3aro3 €

90

Yy CTaHi NOCTIiHOTO OHOBNEHHS. [1Nst OLLiHIOBaHHS BUpaXe-
*: BIAMIHHICTb Bif} FPYNW KOHTPONIO BIporiAHa 3 iMoBipHICTIO noxubkw p < 0,05. HocTi I'IapeHXiMaTOSHOI’O KOMMOHEHTA Y CIIMHHIX 3a103ax

Ta6nuus 2. OuiHkn MaTeMaTU4HOro O‘JiKyBaHHﬂ Macu NpUBYLIHUX CIIMHHKX 3anos, BUKOPUCTA MOKASHINK «CEPEAHSA KIMBKICTb MaHAYNOLATIB

BIIHOLLEHHS MaCV CTIMHHMX 331103 [0 Macu Tina, a Takox KinbkoCTi FnaHayrnouuTis Ha Ha chikcoBaHiit nroLui 3pidy». 3okpema, Ha diKCoBaHIl

nnoLLi 3piay 750 MKM2y TPUMICAYHIX eKCNIEPUMEHTAMNbHUX TBapUH nnowi 750 Mkm? Mikponpenaparis rpyni KOHTPOIHO B Ce-
penHLoMy 3adhikcoBaHo 158 ek3eMnsApIB raHayIoumTiB
prnﬁ OcepepHeHi chpenueuiauaqeuuﬂ CepepHs Kiﬂb.Kich (mabn. 2).

ARE | onwmiocsanos | crusssm sancaacu | nnous apley 750 rmae AP CepOLIMTiB 3HAXORATHGS B Pi3HUX CTaif (Kan-
(y kr x 10%) Tina (%) (exsemnnspm) GianbHiii, aKTVBHOTO (PYHKLIOHYBaHHS, anonTOTUYHIl).
Akc 2,57 +0,29* 0,0160 113 Poamipu sigep pisHi, popma binbLUOCTi saep okpyrna, xo4a
M+cal 2,64 + 0,53 0,0194* 163 TPannsTLCS SApa AOBracToi opmu, WO MaoThb BEMKK
3+cal 178+0,05 0,0152 199* po3MipM. CepenHe 3Ha4eHHst nnou.lli snep rnaHgynguMTig
M+Ticrcal 223 +018* 0,0201* 129 fopisHioBano 16,18 MKMZ..y NpocaiTax auvHyci sisyani-

K 1764025 00136 158 3yETbCA CMNHA, LLIO MAE NIHUCTUIA BUMMSL.

90

Ha npenaparax, 3abapBrneHux ranovjaHiHom, Bidyani-
*: BIAMIHHICTb Bif} FPYNW KOHTPONIO BiporiAHa 3 iMoBipHICTIO noxubky p < 0,05. 3yeTheA NNSMUCTICTb: rpynu aLl,VIHyCiB i3 TEMHUMU Anpamu
MEepPeMeXOBYIOTLCA 3 PyNaMi aLMHYCIB 3 Spami CaiTri-

306paxeHHsX 3a AONOMOrO0 KOMITI0TEPHOMO 3a63ME~ 11 MoxHa MpUYCTATA, WO TaKa KApTUHA € 03HAKOI

uetHs «bioTect» (P®). . (hYHKLIOHArBHOTO CTaHy — NepLLi MeHLUE, a Apyri GinbLue

OuiHioBaHHs cepepHix 3HaueHb napameTpis, WO  ayryeyi g cukTesi Binkis. CepenHs ONTHYHA ryCTUHA SAep

BMBUMNM, BUKOHANK i3 3acTocyBaHHaM nporpamnt MS  raynvnouurie nopistiosana 0,601 yM. oz, ONT. ryCTUHY, @

Excel 2016. I'Iepea'lpky rinoTes PO BIAMIHHICTb CEPEAHIX ko1 enTpaLlist HyKNEiHOBIX KUCRIOT y UuTonnaami— 0,318
y Manux rpynax 3aiicHunv MeToiami HenapameTpuiHoi vy on. onT. rycTiHM.

CTaTUCTUKN (3a KpuTepiamn Banbaa-Bonbdosiua, Kon- Mig yac PAS-peaKLii y TBApUH KOHTPOMLHOT rpynu
MoropoBa—CMipHoBa Ta MaHHa—YiTHi) 3 BUKOPUCTAHHAM | ronaama maHmynoLuTie yKCUHOMINbHA, HEOHO-
nakera Statistica 6.0. pigHa, rpaHynsapHo-koMKyBaTa. MpoCBIT y nepeBaxHoi

6inbLUIOCTi aLyHYCiB 3aNOBHEHUI @aHANOMYHUMKU Macamu.
Pe3yaLTaTi Ta ix OGFOBODGHHH BusHavatoum onTuyHy rycTuHy piduHM y NpoceiTax aum-

HyciB Ha Mikponpenapartax i3 NoCTaHOBKOM Ljiei peakuii
BukopwcTaHHst Maco-pocToBoro nokasHuka m/P (mabs. 1) (mab. 3), BUSIBUNU: Y CepeaHbOMY Lieii MOKasHUK [opiB-
noKasano: Ha MOMEHT HapOAXeHHS BinblUicTb Liy- HioBaB 0,0761 yM. oA, ONT. ryCTUHM.
PiB-MaKpOCOMIiB, 0coBnMBO y rpynax M+cal, M+Tk+cal i Y wypis rpynu Akc, siki y Bili 3 micsui 36epernu
3+cal, Manu TeHaeHLito A0 30iMbLUEHHS 1010 3HAYEHHS,  3naTHICTb 40 MPUCKOPEHOro pocTy (mabr. 1), abconoTHa
O TPaKTYETbCS SK HAfBHICTb BHYTPILLHLOYTPOBHOMO maca NpUBYLLHMX CAIMHHWX 3a03 BiporigHo BinbLua, Hix
OXWPIHHS. Y Tpyni AKC BASIBANW BIPOTiAHE 3MEHLUEHHS y rpyni KOHTPOIO; BUSHAYNIN TAKOXK NEBHE 3GirbLUEHHS

LIbOro MOKa3H1Ka MOPIBHAHO 3 rPynoo KOHTPOIIO, WO
MOB’AA3aHO 3 HEMPOMOPLAHO HaAMIPHOK CTUMYNALED
POCTOBMX NPOLECIB.
Y BiLli 3 MicsiLli NOCTHATANBLHOIO OHTOreHesy LLypu-Ha-
Wwagku y rpyni Akc BusBmunmncs GinbLwummn, Hix y rpyni K, a
y rpyni M+Tk+cal — meHwwnmu. LWypu rpyn M+cal i 3+cal
3a Macoto Tina He BiApI3HANWCS Bif rPYNu KOHTPOSIO.
ABconioTHa Maca MPUBYLLHWUX CIIMHHUX 3ano3 y
rpynax Akc, M+l k+cal i M+cal (mabn. 2) y cepegHboMy
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BiZJHOCHOI Macu CrinHHWX 3ano3 (mabn. 2).

MinpaxoBytoum KinbKiCTb rMaHaynouuTiB Ha MoLi
750 MKM? Mikponpenapartis, BUSIBANU: Y TBapWH rpynu
AKC y cepenHboMy BiOYBaeTbCS BipOriAHE 3HUXEHHS
3HAYEHHS LibOro MOKa3HMKA MOPIBHSHO 3 KOHTPOMEM
i3 BENMVKUM po36iromM (MakcumarnbHe 3HauveHHs — 169,
MiHiManbHe — 86 eksemnnspis).

Y CnuHHMX 3ano3ax LypiB Uiei rpynu enitenin
HU3bKWIA, NNOLLA siAep rMaHaynoumTiB pisko 36inblieHa

Maronoris. Tom 15, Ne 1(42), civeHb — kBiTeHb 2018 p.



Original research

Ta6nuus 3. OcepeHeHi 3Ha4eHHs PO3MIpIB iAEP, ONTUYHOI NYCTUHW UMTONNAa3MK, agep raH4ynouuTIB i pidMHA Y NPOCBITax NPUBYLLUHUX CIIMHHWX
3ar03 TPUMICSYHUX eKcnepuMeHTarnbHUX TBapWH

Tpyna pocnimkeHHsi | OcepefHeHi 3Ha4eHHs
nnowi saaep rnaHaynouuTie,

MKM?

OnTHUYHa rycTuHa sipep
rnaHaynouuTis

(3abapBneHHs 3a EiiHapcoHoM
(ym. oa. onT. rycTuHm))

OnTUYHA rycTVHA LIMTONNa3Mu
rmaHgynouuTis

(3abapBneHHs 3a EiiHapcoHoMm
(ym. oa. onT. rycTunum))

OnTUYHA ryCTUHA PiAnHK

y NpocBiTi KiHueBUX BiaAainis
(PAS-peakuis,

(ym. oa. onT. rycTunum))

27,4* 0,544*
M+cal ,, 21,9* 0,464* 0,270* 0,121*
3vcal ,, 17,7 0,565 0,350* 0,096
M+Ticrcal o) 25,4* 0,429* 0,288 0,124*
K 16,2 0,601 0,318 0,0761

90

*: BIAMIHHICTb Bifj rpYNW KOHTPONIO BiporiAHa 3 iMoBipHiCTIO noxubkw p < 0,05.

(mabn. 3). MpuBepTae yBary HasBHICTb KIITUH i3 ayxe
BESMKUMY SApaMu, KOTPi MOXHa BBaxkaT MOINoIigHAMMY;
X NOsiBa CBIA4MTb MPO NiABULLEHE MOPEOMYHKLOHaNbHE
«HaBaHTAXEHHS» CEepOLUTIB.

OnTnyHa ryctuHa sgep cepounTis (mabn. 3) siporia-
Ho BinbLLa, Hix y rpyni KOHTporto. Takuii camuii 3cyB (y Gik
30iNbLUEHHS) criocTepirany, BU3Ha4akouy ONMTUYHY IYCTUHY
LIMTOMIa3My CEPOLMTIB, LLIO NiATBEPAXKYE BUCHOBOK NPO
MOpPOYHKLIOHANBHY aKTUBHICTb OKPEMOTO CepoLTa.

Mig yac PAS-peakuii B wypis rpynu AKC yKCUHO-
hinis BUABNSIE «MIHUCTICTbY BMICTY NPOCBITIB aLMHYCIB.
OnTnyHa ryctvHa BMICTY MPOCBITIB auuHyciB nig Yac
PAS-peakLii BUsSiIBUNachb BipOrifHO MEHLLIOK, HiX Y KOH-
Tponi. OTxxe, MOXHa NPUNYCTUTK PifLLY KOHCUCTEHL0
CINVHKM Yepe3 MEHLLMI BMICT rlikonpoTeigis.

Y wypis rpynu M+cal y BiLj 3 micsui cnocTtepiratoTb
QHanoriyHi KOHTPOMO 3HAYEHHS Macy TiNna, JOBXUHM Tina
Ta MPT1 (mabn. 1), TobTo comaToMeTpu4Ha pisHNLLS, sika
6yna npy HapomkeHHi, HiBentoBanack. OgHak BigHOCHa
Maca CIIMHHYMX 3a5103 BiporigHO 306ifbLUeHa MOpPiBHSHO 3
KOHTponem (mabn. 2).

[NopiBHI0KUM MIKPOCKOMIYHY KapTUHY CIIMHHKX 3a5103
LwypiB rpynu M+cal i3 Takoto B IHTAKTHUX LLypiB rpynu
KOHTPONtO, BUSIBUMW: MEPLUi BigPI3HAIOTLCA TUM, WO
MPOCBITU aLMHYCIB 3anOBHEHI BinbLL LWiNbHUM BMICTOM,
KapTuHa «MiHUCTOCTI» BiACYTHS, YacTo KiHLEBI BiOAinu
auyHyCciB He MaloTb MPOCBITIB — «3MUKaloTbCs». Bisya-
Ni3ytoTbCs AiNSHKU PO3MIPOM 3 aUMHYC, B SKWUX eniTenii
3arvHyB, a parMeHTV MOro poskrnagy CrnocTepiraloTb
y NpOCBITi unx AinsHok. CepeaHs KinbKiCTb CepoLmTIB
Ha nnowi 750 mMkm? MikponpenapartiB — Ha piBHI rpynu
KOHTponto (mabn. 2).

Oxpemi cepouuTn MaloTb Ayxe Benuki sapa, Lo,
04eBMAHO, AEMOHCTPYE noninnoigito. B cepeaHbomy sapa
CepouuTiB CMHHKUX 3a103 LypiB rpynu M+cal BiporigHo
6inbLui 3a sapa LLypiB rpynu koHTporo (mabr. 3).

BusiBneHo, Lo onTyyHa rycTuHa uuTtonnasmu cepo-
LMTIB BIpPOriAHO 3MEHLLIEHa Yy NOPIBHSAHHI 3 KOHTPOMEM,
10670 MicTUTL PHK 3MeHLLEHOI LWinbHOCTI PO3MILLEHHS
(mabn. 3). OnTuyHa rycTvHa sigep cepoumTiB y cepen-
HbOMY BUSIBUNIACh TaKOX JJOCTOBIPHO 3MEHLLEHOI, TOBTO
SApa MEHLLE reTePOXPOMHI.

Mia yac PAS-peakuii 3adikcyBanu iHTEHCUBHY
dyKcMHOINIo SIK HABKOMNO siAep rMmaHaynounTiB, Tak i
B anikarbHiin YacTuHi KiHueBMX BigAainis. KiHUeBi Bigainu
30e6inbLIoro 3anoBHEHi APIOHO3EPHUCTM BMICTOM Ha
rOMOreHHOMY pyKCUHOMINBbHOMY Thi. OnTuYHa rycTuHa
piovHK y NPOCBITaX auUMHYCIB Mif vac Ljiei peakLii Takox
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BiporigHo 3binblueHa (Maixe B 1,6 pasa) NopiBHAHO 3
rpynoto KoHTponto (mabst. 3), Wwo cBigymTh Npo 30inbLue-
HWIA BMICT MMIKOMPOTEIAIB y CrMHI.

3icTaBnsA04M 3MiHM CTYNEHS FreTEPOXPOMHOCTI SAep i
BmicTy PHKy uuTonnasmi cepouuTiB i3 BMiCTOM rnikonpo-
TeiniB y NpocBiTax auMHYCiB MOXHa NPUMYCTUTH, LWO Y
TBapwH rpynu M+cal BinbyBaeTbcs 36inbLLeHHs npoayKLii
rnikonpoTeiais, a He Ginkis.

Y wypis rpynu 3+cal BUsBKUAM BiporigHo 36inbLueHe
3HAYeHHs1 cepeaHbol Macy Tina npu HapoOXeHHi, a y
TPUMICSYHUX TBAPWH LET rpynu 3adpiKCOBAHO 3HKEHHS
MPTT Ha Tni TEHAEHLLT A0 3HWKEHHS Macy I IOBXWHM Tina
(mabn. 1). BiporigHux BiAMIHHOCTEW MiX cepegHboto ab-
COMMIOTHOH Ta CEPEAHBLOI0 BiAHOCHOK MaCOH) MPUBYLLIHUX
CINUHHUX 321103 LypiB rpynu 3+cal NopiBHAHO 3 rpymnoto
KOHTpOIIO He BusBuUIM (mabn. 2).

Y wypiB Ui€i rpynu KiHUEBI BiAAinu gyxe manmx
po3mipiB, Binblua YacTuHa auuHyciB He cchopMoBaHa,
BU3HAYUNM BEMVIKY KiNbKICTb KMITWH, LLO NeXaTh Liapamu,
aumHyciB HeMae. Y cepefiHbOMY KiflbKiCTb CEpPOLIUTIB Ha
nnowi 750 mMkm? mikponpenapartie y LypiB Uiei rpynu
6yna BiporigHo GinbLLOH, HiX Y KOHTPO, Ta HANGINbLLLOK
cepeq ycix OCHOBHWX rpyn (mabn. 2).

Appa HeBenukoro posmipy (mabn. 3) nopiBHAHO
3 KOHTpONeM BipOrigHOi pi3HMUi He 3adikcyBanu.
IHTeHcuBHICTL 3abapBneHHs agep ranouiaHiH-xpo-
MOBUMU raniyHamu NopiBHAHO 3 TPymnol KOHTPOMK
TaKOX 3HaXoOMTbCS B MEXax CTaTUCTUYHOI MOXUOKM
(mabn. 3). OnTMyHa rycTMHa uMTonna3mMu nig yac Ljiei
riCTOXiMI4YHOT peakLii BUSIBUNach CyTTEBO GiMbLUOLD, HiX
y Fpyni KOHTPOIIO, WO CBIAYMTL Npo BULMiA BMiCT PHK.
Buwi cepouuty 3 gewo 6inbwmm Bmictom PHK MoxHa
TPaKTyBaTW SK FiCTOMNOrYHY O3HaKy NPOAYKLii CNHK 3
GinbLum BMiCTOM Binkis.

MNia yac PAS-peakuii B wypis rpynu 3+cal ontuiHa
rycTuHa mMatepiany B LiEHTpi KiHLeBWX BiAAiNiB BiporiaHo
He BIiZPI3HAETLCS Bif rpynu KOHTpono (mabs. 3).

Y wypis rpynn M+k+cal Ha MOMEHT HapO[KeHHS
npy BIGHOCHO HEBENWKIN [OBXMHI Tina 6yna HanbinbLua
maca Tina 3 (popMyBaHHsSIM HELOCTOBIPHO 36iNbLIEHOTO
MPT1. Y 3-micauHux LWypiB Ljei rpynu 3adpikcoBaHo yno-
BiflbHEHe 3POCTaHHs Ta YMoBinbHeHW Habip macw Tina
3i ameHLweHHam MPT (mab6n. 1).

AG6contoTHa Maca NPUBYLLHKX CIIMHHUX 3203 Y TBa-
puH rpynu M+l k+cal BiporigHo 36inbLueHa, a oujHKa ix
CepenHbOi BiAHOCHOI Macu MOPIBHAHO 3 MACOK) CIIMHHMX
3a103 TBAPUH IPYNU KOHTPOMIO BUSIBMSIETLCS BiPOrigHO
(y noHag 2 pasu) 36inbLieHoto (mabn. 2).
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Kinbkictb rnanaynoumtie Ha nnowi 750 Mkm? Mikpo-
npenaparis LLOAO KOHTPOMto Byna B Mexax CTaTUCTUYHOI
noxmbkun (mabs. 2).

Y npenapartax rpynu M+[k+cal enitenin Hux4mR,
CINUHa niH1CTa, ane GinbLu ApibHonyxupyacTa. Y Aeskux
TBapWH auMHyCcu MaroTb Ayxe manuii poamip. MNnowa
a4ep cepouuTiB BiporigHo Binblia, HiX y KOHTpOni
(mabn. 3). OnTuyHa rycTuHa sigep npu 3abaperneHHi Ha
HYKNEIHOBI KUCINOTU BIiPOrifHO 3MEHLLEHa MOPIBHAHO 3
KOHTponem. Manoob’emMHa LuTONnNasmMa Mae OnTUYHY
TYCTUHY Ha PiBHi rPyni KOHTPORHO.

Y npocsiTax KiHLeBWX Bia4iniB HaKOMU4yeTbCA CNHA,
CTYNiHb OyKCUHOMINIT SKOI BIPOTAHO BULLWIA, HIX Yy rpyni
KoHTporio (mabn. 3). Lie cBigumTh Npo GinbLuy ryCTuHy cnm-
HY B 3B'513KY 3i 30iMbLUEHOHO KOHLIEHTPALErO MMIKONPOTEIAiB.

EkcnepumeHTanbHe MOAEntoBaHHS MakpOCOMIi HO-
BOHAPOIKEHVX 0COBMH Nokasano, LLO TiNbKuW Y BUNaakax
BHYTPILLHLOYTPOBHOI CTUMYNSLii pocToBMX NpoLeciB
MpVCKOpeHe 3poCTaHHs 30epiracTbCs i B NOCTHaTarbHOMY
OHTOreHesi, a came y TpuMicsyHoMYy BiLi (rpyna Akc). o
LIbOro BiKy COMaTOMETPUYHI NMOKa3HWKN Yy MaKpOCOMIB 3
iHLLMM MexaHi3MOM hopMyBaHHS MOXYTb HiBentoBaTucs
wogo rpynu K (rpynu M+cal Ta 3+cal) abo HaBiTb 3MeH-
wutmnes (rpyna M+ k+cal).

BuB4MNM NpUBYLLHY CANHHY 3aM03Y Y 3-MICAYHNX eKC-
nepUMEHTanbHUX TBapWH, SKi HAPOAWICA MakpoCoMa-
MU, BOHa BUsIBUNAcS rinepTpodosaHoto y rpynax M+cal
i M+Tk+cal. LlikaBum € pesynstar nigpaxyHKy KinbkocTi
cepouuTiB Ha chikcoBaHin nnoLwi 3pisy. Y rpyni 3+cal Ha
TNi BiACYTHOCTI rinepTpodii NPUBYLLHOT CAIMHHOT 3a5103u
BiaOyBaeTbCS rinepnnasis cepoumTia, MOPGOdYHKLIO-
HanbHWIA CTaH AKX Ha PiBHI KOHTPONIO.

Y rpyni M+cal rineptpodoBaHa nNpuByLLIHa CrMHHA
3anosa He Mae 03HakK rinepnnasii cepoumTiB, ane BOHM
MOPOGYHKLIIOHANBHO aKTUBHILLI, HiX Y rpyni KOHTPOSHO,
Ta 3 03HaKamu NOCUNeHOi NpoayKLii rMikonpoTeiAiB i
nocnabneHoi npogykuii Ginkis.

BigHOCHa Maca CnvHHOI 3251031 B MakpoOCOMIB-aKce-
neparis (rpyna Akc) y Bili 3 micauiB 3binbLueHa HeBipo-
rigHo, BoAHOYac BUsIBNeHa rinonnasis cepoumtis. Okpemi
CEepoLMTU KOMMEHCATOPHO MOPGOMYHKLIOHANBHO CTW-
MyNbOBaHi MOPIBHSHO 3 TPYMO0 KOHTPOSHO, 3 03HaKamu
306inbLUeHHs npoayKLUii BinkiB i 3MEHLEHHS NpogyKLii
rnikonporteigis.

lnepTpodoBaHa NpuByLIHA CMMHHA 3ano3a y
3-micsyHux wypis rpynu M+lk+cal mana TeHzaeHuio 0o
rinonnasii cepouuTiB MOPIBHAHO 3 rPYNOK KOHTPOSHO.
Cepountit MopdodhyHKLIOHANBHO akTUBHILLI, 0COBNMBO
LLIOA0 NPOAYKLIT Ta BMICTY Y CIUHi rnikonpoTeiais.

Po6oTu 3 BUB4EHHS MOPEONOriYHMX 0cOBnNMBOCTE
CINMHHWX 3ano3 B 0COOWH, siKi HAPOAWMMMCS 3 Makpo-
COMi€t0, BiACYTHI SIK Y BIiTYM3HSHIN, TaK i 3aKOPAOHHIN
dhaxosiit nitepatypi. OcTaHHIM Yacom 3aiCHIOKTL Garato
[0CHigxeHb, SKi NiATBEPAXYIOTb BUCOKY IHTEHCUBHICTD i
MOLUMPEHICTb Kapio3HOro npoLecy B AiTen i NiAniTkis, ski
Hapogmnucs 3 makpocomieto [1,2]. Bepyyun oo yearw Tic-
HUI 3B’A30K MiXX CTAHOM CIIMHHUX 321103 i (POPMYBaHHSAM
CTOMATOMOTYHKX NOPYLLEHb, MOCTABWIIN EKCMIEPUMEHT i3
hopMyBaHHAM MakpocoMmii Ta BnepLUe BUPILLIUKM JOCHi-
AN MOpPOyHKLIIOHarbHI 0COBNMBOCTI NOCTHATamNLHO-
ro MopdhoreHe3y NMPUBYLLHWX CIIMHHKX 3a5103 B OCOOWH,
K HAPOAWINCS 3 BEMNMKOK Macot Tina.
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BucHoBKU

1. Mig Yac moaentoBaHHA MakpocoMii B yCix 4 BapiaH-
Tax (BMCOKOKanopiliHa dieta Monoawx BariTHUX camupb,
BVCOKOKanopiliHa AieTa BariTHUX camuLib «3pifnoroy BiKy,
BMCOKOKaNopilHa AieTa Ta rinokiHesis MOnoaux BariTHUX
camuub, MoCUrNeHe nnaueHTapHO-MNogoBe KPOBOMO-
CTayaHHs Ha TIi 3BWYaNHWUX YMOB iCHYBaHHSI MOMOAMX
BariTHUX CamuLpb) CNoCTepirany HapOMKEHHS LLYPST i3
BipOrigHO 36irbLUEHO Macoto Tina.

2. [pn JOCSATHEHHI WypaMu-HaLLlaakamm TpUMicay-
HOrO BIKY BUSIBUNOCS, WO Y rpyni TBApPWH i3 BHYTPILU-
HbOYTPOBOHOIO CTUMYTISILIERD POCTOBUX NPOLIECIB CEPEnHSt
maca Tina mMae TeHAEHLilo A0 30inblueHHs, a y rpyni
HaLlafKiB LLypiB, ski Oyny Ha BMCOKOKASOPIHIN AieTi
Ta B YMOBAX rinoKiHesil, — 40 3MeHLeHHs. Y rpynax i3
BMCOKOKAOPIiHOK Oi€TO MOMOAMX BariTHUX CaMuLb i
B/COKOKANOPIiNHOK AIETOK BariTHUX camMuLb «3pinorox»
Biky COMaTOMETPUYHi MOKa3HWKM HaLLaAKIB TPUMICSHHOTO
BiKy YN aHanoriuHi Takm y rpyni KOHTPONHO.

3. BigHoCHa maca npuBYLIHUX CAWHHUX 3ano3 y
3-MiCAYHUX LLYPIB, SKI HAPOAMIIUCH i3 MAKPOCOMIED,
BUsiBUNacs 30inbLLEHOO B YCiX BapiaHTax MOAENOBAHHS.

4. Y BCiX MakpOCOMIB NPy HAPOMXKEHHI HA MOMEHT
[OCSArHEHHS HAMU BiKy CTaTEBOI 3pinocTi cnocTepirany
MOPMOMYHKLIOHAMNbHI 3MiHW NPUBYLLHWUX CIIMHHUX 3a-
no3. Ui amitu 6ynu HeogHopigHMMK. Tak, y MakpocoMmis
3i CTUMYNMbOBaHVM BHYTPILUHBOYTPOOHMM POCTOM Y BiLli
3 MicAuiB nocTHaTanbHOro OHTOreHesy HopMyHTHCS
CNWHHI 3ano3u i3 rinonnasieto cepouuTia, ski Mopdo-
(pyHKLOHaNbLHO aKTUBHILLI, 3 O3HaKaMu rinepnpoayKLii
6inkis i rinonpoayKuii rikonpoTeigis. Y LwypiB-Makpoco-
MiB, SiKi HApPOAMNWCS 3 03HAKaMM BHYTPILLHBOYTPOOHOTO
OXMPIHHS, BUSIBIN 3BinbLueHHS MOPOdyHKLiOHaNbHOT
aKTUBHOCTI CEepoLMTIB i3 rinepnpoAyKuiero rmikonpo-
TeifdiB y CNUHI NPOTOKIB | MPOCBITIB aUWHYCIB 3anoa3.
3pinuii Bik (8—9 MicsuiB) BariTHOI camuui-maTepi Ha
T BUCOKOKaNOPIHOI AieT! 3yMOBMIOE (POPMYBaHHS Y
CTaTeBO3PINNX HaLLLAAKIB rinepnnasii cepouynTie, Mopdo-
(pyHKLIOHANBbHWIA CTaH SKMX HE BIOPI3HAETHLCA Bif TaKoro
Y KOHTPOJbHWX TBapUH.

MepcnexkTuBM NoganbLUKMX AOCHiMKEHb NONAraloTh
y 36inbLUeHHi hakTU4YHOTO MaTtepiany Ans JOMOBHEHHS
BiZJOMOCTEW NPo 0COBIMBOCTI MOPOreHesy NPUBYLLHNX
CIMHHUX 325103 Y CTapLUOMYy BiLli TBAPUH 32 YMOBYW €KC-
NepUMEHTanNbLHOr0 MOZENoBaHHA MakpocoMmii nnoaa, a
TaKOX BUBYEHHS IKOCTEN CAIMHM B NALIEHTIB, siKi HApOau-
NUCS MakpoCOMaMu.
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The main purpose of the study was to develop multivariate models for the verification of short-term vital and functional
prognosis in patients with hemorrhagic hemispheric stroke in the onset of the disease.

Materials and methods. A prospective, cohort, comparative study was conducted in 203 patients with spontaneous supra-
tentorial intracerebral hemorrhage (SSICH) (121 men and 82 women, mean age 65.1 + 0.8 years), who were hospitalized
within the first 12 hours since the onset of the disease and received conservative therapy. National Institute of Health Stroke
Scale (NIHSS) score, Glasgow Coma Scale score, Full Outline of UnResponsiveness Scale score, intracerebral hemorrhage
volume, displacement of the septum pellucidum and pineal gland, white blood cell count (WBCC), neutrophil count, lymphocyte
count, monocyte count, neutrophil-to-lymphocyte ratio (NLR) were detected upon admission to the hospital. The functional
outcome (FO) of the acute period of the disease was assessed on the 21¢ day in accordance with the modified Rankin Scale
(mRS), whereas >3 points on this scale were considered as an unfavourable FO, <3 points were considered as a favourable
FO. Binary logistic regression method and ROC-analysis were used for the elaboration of prediction criteria.

Results of research. Lethal outcome (12.3 %), unfavourable FO (37.5 %) and favourable FO (51.2 %) were registered in
the structure of acute period outcomes of the disease. In accordance with the data of multivariate regression analysis it was
determined that admission NIHSS score >16 (Se = 68.0 %, Sp = 93.3 %), septum pellucidum displacement >3 mm (Se = 84.0 %,
Sp =74.2 %) and admission WBCC >8 600 cells/uL (Se = 84.0 %, Sp = 62.4 %) are independently associated with an increased
risk of the lethal outcome of the acute period of SSICH by 12.8 (12.8-26.8) (P < 0.0001), 10.7 (3.8-29.8) (P < 0.0001) and
6.9 (2.4-19.3) (P = 0.0003) times respectively. Admission NIHSS score >9 (Se = 90.5 %, Sp = 66.3 %), septum pellucidum
displacement 21 mm (Se = 71.6 %, Sp = 71.2 %) and ANLR >2.92 (Se = 86.5 %, Sp = 36.5 %) were independently associ-
ated with an increased risk of the unfavourable FO of the acute period of SSICH by 4.9 (2.9-8.3) (P < 0.0001), 2.9 (2.6-3.3)
(P <0.0001) and 2.4 (2.1-2.7) (P < 0.0001) times respectively.

Conclusions. Multivariate models for lethal outcome prognosis (AUC = 0.94 (0.89-0.97), P < 0.01) and unfavourable functional
outcome of SSICH prediction (AUC = 0.88 (0.83-0.93), P < 0.01) were elaborated, which take into consideration the combination
of clinical, neuroimaging data and the severity of inflammatory activation in the onset of the disease. Informativeness of
elaborated multivariate models, which integrated independent predictors, statistically exceeds informativeness of separate
predictors usage in verification of the vital and functional prognosis of SSICH acute period outcome.

Po3po6ka MyAbTUBapiaHTHUX MOAEAel AAA BUSHAUEHHA KOPOTKOCTPOKOBOIO NPOrHO3y
B Nawji€HTiB i3 reMopariyHuM NiBKYAbOBUM iHCYALTOM Y A€610Ti 3aXBOpIOBaHHSA

A. A. Ky3HeuLoB

MeTa po60oTH — po3pobUTU MynbTUBapiaHTHI MoZeni Ans BU3HAYEHHS KOPOTKOCTPOKOBOIO NMPOrHO3y B NaLieHTIB i3 reMopa-
TiYHUM MiBKYNbOBWM iHCYNETOM Y Ae6HoTi 3aXBOPIOBaHHS.

MaTtepianu Ta metoau. BukoHanu npocnekTvBHe, KOropTHe, NopiBHANbHe gocnimkeHHs 203 nauieHTis i3 CCBMK (121
YonoBik i 82 xiHku1, cepepnin Bik — 65,1 + 0,8 poky), siki ynu rocnitaniaoBani B nepLui 12 roguH Big AebioTy 3aXBOPHOBAHHS
Ta OTpUMyBanu KoHcepBaTMBHY Tepanito. [ig Yac rocnitanisawii BUKOHanM TecTyBaHHs 3a KNiHiYHUMM LUKanamm OLiHIOBaHHS
BUpaxxeHocTi HespororivHoro Aediumty (National Institute of Health Stroke Scale (NIHSS), Glasgow Coma Scale, Full Outline of
Unresponsiveness), Bu3Hauunm 06’em ocepesiky ypaxeHHs:, 3cyB Npo30poi NepeTvHKM i enichisa, abCOMNKOTHMIA BMICT NENKOLUTIB
(ABI), HerTpodhinis, NiMdoLMTIB, MOHOLMTIB Yy NepudepuyHii KpoBi Ta HeTpodin-nimcoumnTapHe cnissigHoweHHs (HI1C).
®yHKUioHanbHWI BKXig (PB) ouiHoBany Ha 21 AeHb 3aXBOPOBaHHS 3a MoaMikoBaHO Lukanoto PeHkiHa (MLLIP), npu ubomy
3HayeHHs >3 Banie po3rnsganu sk HecnpuaTnveni, <3 — sk cnpusTaneun ®B. [Ins po3pobneHHs KpUTepiiB NPOrHO3yBaHHS!
BUKOpUCTanu Metog GiHapHOI NOrCTUYHOI perpecii.

PesynbraTi. Y CTpyKTypi Hacnigkie rocTporo nepiogy 3axBOpIOBaHHS 3apeecTpysany netansHun Buxig (12,3 %), Hecnpu-
atnueuii (37,5 %) ta cnpuatnuemni (51,2 %) ®B. Y pesynbrati MynsTMBapiaHTHOrO PerpecinHoro aHasidy BCTaHOBUMK, LLO
3HaueHHs cymapHoro 6ana 3a NIHSS >16 (Se = 68,0 %, Sp = 93,3 %), 3miLLeHHs npo3opoi neperopoaku >3 mm (Se = 84,0 %,
Sp = 74,2 %) 1a ABJ1 >8 600 kn/mkn (Se = 84,0 %, Sp = 62,4 %) B Aebtoti CCBMK HesanexHo acouiinoBaHi 3 nigsuLLeHnm
PU3MKOM NeTanbHOro HacmizKy rocTporo nepiogdy 3axsoptoBaHHs B 12,8 (12,8-26,8) (p < 0,0001), 10,7 (3,8-29,8) (p < 0,0001)
1a 6,9 (2,4-19,3) (p = 0,0003) pa3a BignosigHoO. 3HayeHHs cymapHoro 6ana 3a NIHSS >9 (Se = 90,5 %, Sp = 66,3 %), 3mi-
LLieHHs1 Mpo3opoi neperopogku 21 MM (Se = 71,6 %, Sp = 71,2 %) Ta HIC >2,92 (Se = 86,5 %, Sp = 36,5 %) y Aebtoti CCBMK
HEe3aneXHOo acoLLiioBaHi 3 NiABULLEHUM PU3MKOM HECMPUSITIIMBOTO (hyHKLIIOHANBHOTO BIXOY FOCTPOrO NEPIOLY 3aXBOPHOBAHHS!
84,9 (2,9-8,3) (p <0,0001), 2,9 (2,6-3,3) (p < 0,0001) Ta 2,4 (2,1-2,7) (p < 0,0001) pasa BignoBIAHO.

BucHoBku. Po3pobunu mynsTvBapiaHTHI MaTemaTuyHi Mogeni Ans nporHo3yBaHHs netansHoro (AUC = 0,94 (0,89-0,97),
p <0,01; TouHicTb NporHosyBaHHs = 91,7 %) Ta yHKuioHanbHOro Brxoay roctporo nepiogy CCBMK (AUC = 0,88 (0,83-0,93),
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p < 0,01), Aki BpaxoByloTb CYKyMHICTb pe3ynbraTiB KniHiko-HernpoBidyani3awiiHoro JOCNMKEHHS Ta BUPAXEHICTb 3ananbHoi
akTMBaLlii B 4e6H0Ti 3aXBOPIOBAHHS, NPU LIbOMY iHTErpaList He3anexHUX NPeaUKTOPIB y CTPYKTYpPi MyMsTUBaPIiaHTHUX Modenei
[ae MOXIMBICTb NiABULLMTW TOYHICTb BU3HAYEHHS BiTANbHOMO Ta (hyHKLOHANbHOMO NPOrHO3Y.

Pa3paboTka MyAbTUBapUaHTHBIX MOAEAEH AN ONPEAEAEHUS KPaTKOCPOUHOTO BUTAALHOTO
U GpYHKLUMOHAABHOTO NPOrHO3a Y NaLMUEHTOB C FemMopparnueckum noAyLiapHbIM MHCYALTOM
B pebloTe 3aboneBaHuA

A.A. Ky3HeuoB

Lenb paGOTbI - paspaﬁoTaTb MynbTUBapUaHTHbIE MOAENN ANa onpeneneHna KpatkoCpo4HOro BUTalibHOro 1 (*)yHKLWIOHaJ'Ib-
HOro NporHo3a y nauneHToB C remopparn4eckum nosnyLiapHbiM UHCYNLTOM B [nebtoTe 3abonesaHus.

Marepuanbi u MmeToabl. [1poBEAEHO NPOCMEKTUBHOE, KOrOPTHOE, CpaBHUTENbHOE nccnegosaHve 203 nauyeHtos ¢ CCBMK
(121 My>xumHa 1 82 xeHLUMHbI, cpeaHuin BospacT — 65,1 + 0,8 roga), KoTopble 6binn rocnMTanuanpoBaHbl B nepeble 12 yacos
ot febiota 3aboneBaHnst 1 MoyyYany KOHCEPBaTHBHYHO Tepanuto. [Npy NocTynneHnn NpoBOANMM TECTUPOBAHUE MO KMNHK-
YECKUM LLIKaiam OLEHKW BbIpaXeHHOCTU HeBponorideckoro aedumumta (National Institute of Health Stroke Scale (NIHSS),
Glasgow Coma Scale, Full Outline of Unresponsiveness), onpegensnu o6beM o4ara NopaxeHus, CMeLLEHe Npo3payHo
neperopoaku v anudgusa, abcontotHoe cogepxanune nevikouutos (ACJ1), HenTpohunnos, NMMMEOLMTOB, MOHOLMTOB B Nepu-
dhepryeckoit KpoBM 1 HeUTpohun-numdoumnTapHoe cootHowwenne (HIC). dyHkumoHanbHeIn uexog (PU) ouenmBanm Ha
21 cyTku 3aboneBaHus No MOANMULMPOBAHHON LWkane PaHkuHa (MLUP), npu atom 3HaveHus >3 6anna paccmartpusanu B
KkadectBe HebnaronpusiTHoro ®WU, <3 — BnaronpuaTtHoro. [ins paspaboTku KpUTEPMEB NPOrHO3VMPOBaHNS MCMONb30BaNM METOS,
GWHapHOM NOTUCTUYECKOI Perpeccum.

PesynbraTtbl. B CTpyKType MCX0[0B OCTPOro nepuoga 3abonesaHns 3aperucTpyupoBaHsbl netanbHbin ucxoq (12,3 %), He-
GnaronpusTHeid (37,5 %) u GnaronpustHbin (51,2 %) OU. B pesynstate MynbTUBapUMaHTHOTO PETPECCUMOHHOTO aHanuaa
yCTaHOBMEHO, YTO 3Ha4YeHne cymmapHoro 6anna no NIHSS >16 (Se = 68,0 %, Sp = 93,3 %), cmeLLeHne Npo3payHoii nepe-
ropoaku >3 MM (Se = 84,0 %, Sp = 74,2 %) n ACI1 >8 600 kn/mkn (Se = 84,0 %, Sp = 62,4 %) B aebrote CCBMK Hesauncumo
aCcCoLMMpOBaHbI C NOBbILLIEHHBIM PUCKOM NMETanbHOro UCXofa OCTporo neproaa 3abonesanms B 12,8 (12,8-26,8) (p < 0,0001),
10,7 (3,8-29,8) (p < 0,0001) n 6,9 (2,4-19,3) (p = 0,0003) pasa cooTBeTCTBEHHO. 3Ha4eHne cymmapHoro 6anna no NIHSS
>9 (Se = 90,5 %, Sp = 66,3 %), cmeLLeHVe npo3padHon neperopopku 21 Mm (Se = 71,6 %, Sp = 71,2 %) n HINC >2,92
(Se = 86,5 %, Sp = 36,5 %) B nebiote CCBMK He3aBMNCMMO accoLMMpoBaHb! C MOBbILLEHHBIM PUCKOM HEBNAronpUsTHOrO
dhyHKLMOHanNBLHOro 1cxoda ocTporo nepuoga 3aboneeanus B 4,9 (2,9-8,3) (p < 0,0001), 2,9 (2,6-3,3) (p < 0.0001) n 2,4
(2,1-2,7) (p < 0,0001) pa3a cOOTBETCTBEHHO.

BbiBoabl. Pa3paboTaHbl MynbTUBapuUaHTHble MateMaTuyeckie Mogenu Ans npordosunposaHus netansHoro (AUC = 0,94
(0,89-0,97), p < 0,01; TouHOCTb MporHosuposanus = 91,7 %) n yHKUMOHaNbLHOro ucxoaa octporo nepuoga CCBMK
(AUC = 0,88 (0,83-0,93), p < 0,01), kOTOpbIE Y4MTBLIBAKOT COBOKYMHOCTb PE3YNETATOB KIMHWUKO-HENPOBU3Yanu3aLoHHOMO
CCMeoBaHms U BbIPaXEHHOCTb BOCMANUTENBHOM akTuBaLmum B AebtoTe 3aboneBaHws, Npy 3TOM MHTErpaLms He3aBUCUMbIX
NPEeAVKTOPOB B CTPYKTYPE MYNbTUBAPUAHTHBIX MOLENeN NO3BOMSIET NOBBLICUTL TOYHOCTb ONPEAENeHUst BUTANBHOTO U (yHK-
LIMOHarbHOrO NPOrHo3a.

Spontaneous hypertensive intracerebral hemorrhage
(ICH) is a global problem of modern medicine. A high
social significance of the disease is due to high rates
of adults’ mortality and disability in most countries of
the world [9].

One of the ways to increase the effectiveness of
treatment for patients with spontaneous supratentorial
cerebral hemorrhage (SSICH) is the earliest verification
of the individual vital and functional prognosis of the acute
period outcome of the disease, which would serve as
the basis for a differentiated choice of the optimal treat-
ment strategy [20]. All of the above justifies the advisability
of research, which is aimed at finding parameters asso-
ciated with the course and outcome of the acute period
of the disease.

A significant amount of data has been currently
accumulated. The data confirm the predictive value of
clinical-neuroimaging criteria for the assessment of the se-
verity in patients with SSICH (severity of neurological
deficit, lesion volume, etc.) [14,16].

However, SSICH is a multi-pathogenetic process. Not
only primary (in the form of direct mechanical destructive
effects produced by hematoma) but also secondary
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(thrombin-induced) mechanisms of brain damage act a
part in its progress [7]. Among the latter, the leading role
belongs to inflammatory activation. The response to ICH
occurs in four distinct phases: (1) initial tissue damage and
localization of inflammatory factors, (2) inflammation-dri-
ven breakdown of the blood-brain barrier, (3) recruitment
of circulating inflammatory cells and subsequent second-
ary immunopathology, and (4) engagement of the tissue
repair replies that promote tissue repair and restoration
of neurologic function [3]. On the basis of experimental
studies, it is convincingly shown that inflammatory mac-
rophages and neutrophils infiltrate the central nervous
system after ICH, with blood-derived macrophages,
the dominant phagocyte population in the ipsilateral
hemisphere from 12 hours to 7 days posthemorrhage
[6-8,12]. Blood-derived macrophages and neutrophils
become highly activated upon recruitment to the perihe-
matomal region after ICH in response to cytokines such
as tumor necrosis factor alpha and interleukin 1 beta, as
well as the inflammation-associated factors thrombin,
heme, and HMGB1. These inflammatory signals bind to
the cell surface receptors on myeloid cells, resulting in NF-
kB activation and production of inflammatory cytokines,
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reactive oxygen species, and nitric oxide that contribute
to tissue damage [9,13].

Anumber of clinical studies revealed the relationship
between some hematological markers of inflammatory ac-
tivation in the onset of ICH (increasing of leukocyte count,
neutrophil count, monocyte count, neutrophil-to-lympho-
cyte ratio) and the severity of cerebral syndrome, the le-
sion size, the presence of intraventricular hemorrhage,
the early neurologic deterioration due to hematoma
expansion [2,10,15,16].

Al of the above mentioned suggests that the assess-
ment of the severity of inflammatory activation with the use
of hematological markers in combination with clinical and
neuroimaging data will make possible the integration of
their prognostic value and will contribute to the develop-
ment of informative integral criteria for the verification of
the vital and functional prognosis of SSICH acute period
outcome in the very onset of the disease.

The purpose of this study

To develop multivariate models for the verification of short-
term vital and functional prognosis in patients with he-
morrhagic hemispheric stroke in the onset of the disease.

Materials and methods

A prospective, cohort, comparative study was conducted
in 203 patients with SSICH (121 men and 82 women,
mean age 65.1 + 0.8 years). They were hospitalized
within the first 12 hours since the onset of the disease
and received conservative therapy at Brain circulation
disorders Department of the Municipal Institution “City
Clinical Hospital No.6". The diagnosis was established on
the basis of clinical and neuroimaging criteria. Clinical and
neurological study included an assessment in accordance
with the National Institute of Health Stroke Scale (NIHSS),
Glasgow Coma Scale (GCS), Full Outline of UnRespon-
siveness Scale (FOUR) upon admission to the hospital
(NIHSS0, GCS0 and FOURO) and in the course of the dis-
ease. Neuroimaging study was carried out with the help of
Computed Tomography Scan “Siemens Somatom Spirit”
(Germany). The severity of the dislocation syndrome
was estimated in accordance with the displacement of
the septum pellucidum and pineal gland. The lesion size
(ICH volume) was calculated with the help of the following
formula: ICH volume (mL) = (A* B * C) / 2, where A, B,
C correspond to linear lesion size (cm). Upon admission
to the hospital, laboratory samples of whole blood from
the ulnar veins were taken into a test tube containing
EDTA. White blood cell counts were analyzed in the he-
matology laboratory of Municipal Institution “City Clinical
Hospital No.6” as standard of care. Admission white blood
cell count (AWBCC), admission neutrophil count (ANC),
admission lymphocyte count (ALC), admission monocyte
count (AMC), admission neutrophil percent (ANP), ad-
mission lymphocyte percent (ALP), admission monocyte
percent (AMP) and admission neutrophil-to-lymphocyte
ratio (ANLR) were detected.

The study excluded patients who have acute disor-
ders of cerebral circulation (transient ischemic attacks or/
and strokes) in the anamnesis, indications for neurosur-
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gical intervention, oncological and / or decompensated
somatic pathology, clinical criteria of infectious and in-
flammatory diseases in the onset of SSICH. The cases of
extracerebral cause of death (acute myocardial infarction,
pulmonary embolism, etc.) in accordance with the autopsy
results were also excluded.

The functional outcome of the acute period of the di-
sease was assessed on the 21 day in accordance with
the modified Rankin Scale (mRS), whereas >3 points on
this scale were considered as an unfavourable functional
outcome, <3 points were considered as a favourable
functional outcome.

Statistical analysis of the results was carried out with
the help of Statistica 6.0 software (StatSoft Inc., USA,
series number AXXR712D833214FAN5) and MedCalc
(version 16.4). The distribution normality of studied traits
was estimated on the basis of Shapiro-Wilk criterion. De-
scriptive statistics were presented in the form of mean and
standard error of mean (M £ m) for values with normal dis-
tribution and in the form of median (Me) and interquartile
range (Q,—Q,,) for parameters with the distribution that
differs from normal. To determine intergroup differences,
the Mann-Whitney test was used. Binary logistic regres-
sion method was used for the elaboration of prediction
criteria. To determine independent predictors, factors
that had significant predictive value throughout univariate
analysis were included step by step into the multivariate
model. The determination of prediction criteria in the form
of values of obtained binary logistic regression equations
with the optimum sensitivity (Se) and specificity (Sp) was
carried out on the basis of the ROC analysis. Compari-
son of prognostic criteria informativeness was made on
the ground of ROC-analysis. For evaluation of the links
between quantitative signs Fisher’s exact test and Chi-
square test were used. Odds ratio (OR) and relative
risk (RR) were calculated. Statistically significant were
the results with level P < 0.05.

Results of research

The values of studied indexes in patients upon admission
to the hospital are presented in Table 1.

Secondary intraventricular hemorrhage (IVH) was
verified in 127 (62.6 %) cases. Lethal outcome (12.3 %),
unfavourable functional outcome in the form of >3 points
according to the modified Rankin scale on the 21 day
of SSICH (37.5 %) and favourable functional outcome
in the form of <3 points (51.2 %) were registered in
the structure of acute period outcomes of the disease.
Lethal outcome was linked with hematoma progression
which was confirmed by clinical neurological investigation
(steady reduction of GCS score and FOUR score during
first 3-5 days from the disease onset) and autopsy.

It was determined that patients with a lethal outcome
in the acute period of SSICH had higher NIHSS score,
ICH volume, septum pellucidum displacement, pineal
gland displacement, AWBCC, ANC and AMC in the onset
of the disease, while GCS score, FOUR score and ALP
in this cohort of patients were statistically significantly
lower (Table 2).

The frequency of the secondary intraventricular hem-
orrhage (IVH) was higher in patients with lethal outcome
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(88.0 % versus 59.0 %, Fisher’s exact test P < 0.0001).
On the basis of univariate logistic regression analysis,
the following indicators were associated with the risk of a
lethal outcome of SSICH acute period: admission NIHSS
score, admission GCS score, admission FOUR score,
ICH volume, septum pellucidum displacement (SPD),
pineal gland displacement, presence of the secondary
IVH, AWBCC, ANC and AMC (Table 3).

In accordance with the data of multivariate regression
analysis it was determined that independent predictors
of the lethal outcome of SSICH acute period are: ad-
mission NIHSS score (OR (95 % Cl) = 1.20 (1.07-1.34),
P =0.0016), septum pellucidum displacement (OR (95 %
Cl) = 1.30 (1.16-1.53), P = 0.0009) and AWBCC (OR
(95 % Cl)=1.22 (1.03-1.44), P = 0.0234).

The optimal cut-off values of the admission NIHSS
score >16 (Se = 68.0 %, Sp = 93.3 %), septum pellucidum
displacement >3 mm (Se = 84.0 %, Sp = 74.2 %) and
AWBCC >8 600 cells/uL (Se = 84.0 %, Sp = 62.4 %)
were determined as for the lethal outcome prognosis of
SSICH acute period.

The frequency distribution of lethal outcome of
the SSICH acute period in terms of NIHSS score, septum
pellucidum displacement and AWBCC is shown in Table 4.

As a result, the admission NIHSS score >16,
septum pellucidum displacement >3 mm and AWBCC
>8 600 cells/yL are associated with an increased risk of
the lethal outcome of the acute period of SSICH by 12.8
(12.8-26.8) (P <0.0001), 10.7 (3.8-29.8) (P <0.0001) and
6.9 (2.4-19.3) (P = 0.0003) times respectively.

For the purpose of acute period of SSICH lethal out-
come predictors prognostic value integration a multivariate
mathematical model was elaborated in the form of a binary
logistic regression equation, as follows: 1 = 0.181*[ad-
mission NIHSS score] + 0.266*[septum pellucidum dis-
placement (mm)] + 0.000196*[AWBCC (cells/uL)] — 7.75.

The approximation accuracy of the interrelation
between predictors and dependent variable constituted
91.7% (Chi-square = 74.6, P < 0.0001; Hosmer & Leme-
show test P = 0.72).

It was detected that informativeness of multivariate
mathematic model statistically exceeds informativeness
of separate predictors usage in prognosis of SSICH lethal
outcome (AUC,, = 0.94 (0.89-0.97) vs AUC, ., = 0.85
(0.80-0.90), P = 0.0442; AUC,, = 0.94 (0.89-0.97) vs
AUC, = 0.84 (0.78-0.88), P = 0.0253; AUC,, = 0.94
(0.89-0.97) vsAUC,, ... = 0.79 (0.73-0.85), P = 0.0008).

On the basis of the ROC-analysis it was determined
that the value B1 > -1.27 is the predictor of the lethal
outcome of SSICH acute period with sensitivity levels
84.0 % and specificity levels 94.9 %.

It was determined that patients with an unfavourable
functional outcome in SSICH acute period were statisti-
cally distinguished by the following criteria in the onset
of the disease: age, admission NIHSS score, admission
GCS score, admission FOUR score, ANC,ALC, ANP, ALP,
ANLR. No intergroup differences were found in relation
to AWBCC level (Table 5).

The frequency of secondary intra-cerebral hemor-
rhage was higher in patients with unfavourable func-
tional outcome (71.2 % versus 51.0 %, Chi-square test
P =0.0109).
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Table 1. Values of studied indexes in patients upon admission to the hospital (M + m)

ndex it [vae

Admission NIHSS score
Admission GCS score
Admission FOUR score
ICH volume, mL

Septum pellucidum displacement, mm

Pineal gland displacement, mm

AWBCC, cells/uL
ANC, cells/uL
ALC, cells/uL
AMC, cells/uL
ANP, %

ALP, %

AMP, %

ANLR

11.20 £ 0.44
13.10 £0.20
14.50 £ 0.18
20.00 £ 1.66
2.80+0.26
2.30+0.22
8500 +210
6700 £ 200
1400 + 40
40020
76.50 £ 0.64
17.70 £ 0.55
5.00+0.20
6.20 £0.39

Table 2. Analysis of intergroup differences between indexes in patients in the onset
of SSICH versus the acute period outcome of the disease, Me (Q

Non-lethal outcome
(n=178)

Age, years

Admission NIHSS score
Admission GCS score
Admission FOUR score
ICH volume, mL

Septum pellucidum
displacement, mm

Pineal gland displacement,
mm

AWBCC, cells/pL
ANC, cells/uL
ALC, cells/pL
AMC, cells/uL
ANP, %

ALP, %

AMP, %

ANLR

Lethal outcome
(n=25)

61.0 (52.0-75.0)
20.0 (15.0-28.0)
10.0 (5.0-13.0)
13.0 (7.0-14.0)
55.4 (27.1-78.0)
10.0 (4.0-12.0)

5.0 (3.0-10.0)

10 400 (8 800-13 800)
9000 (6 30010 800)
1400 (1 100-2 000)
500 (300-900)

82.0 (72.0-87.0)

12.0 (9.0-18.0)

5.0 (4.07.0)

7.00 (3.83-9.89)

66.0 (58.0-75.0)
9.0 (6.0-14.0)
15.0 (14.0-15.0)
16.0 (15.0-16.0)
9.6 (4.4-20.7)
0.0 (0.0-4.0)

0.0 (0.0-3.0)

7 700 (6 300-9 600)
5800 (4 4007 800)
1300 (1 0001 700)
300 (200-500)

76.0 (70.0-82.0)
18.0 (12.0-24.0)
40 (3.0-6.0)

419 (2.92-6.54)

0.2004

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

<0.0001

<0.0001
<0.0001
0.2682
0.0008
0.0645
0.0214
0.2443
0.0268

Table 3. Dependent and independent predictors of lethal outcome of SSICH acute
period (univariate and multivariate logistic regression models)

Admission NIHSS score
Admission GCS score
Admission FOUR score
ICH volume, mL

Septum pellucidum
displacement, mm

Pineal gland displacement,
mm

Presence of the secondary
IVH

AWBCC, cells/uL
ANC, cells/uL
AMC, cells/uL

Univariate logistic

regression model
OR (95 % Cl)
1.33(1.21-1.45

)
0.66 (0.58-0.76)
0.65 (0.55-0.76)
1.06 (1.04-1.08)
1.49 (1.31-1.70)

1.51 (1.30-1.75)
356 (1.17-10.82)

1.35 (1.18-1.54)
1.32 (1.16-1.51)
8.15 (2.45-26.80)

Multivariate logistic

regression model

P [OR(95%CI)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

1.20 (1.07-1.34)

1.30 (1.16-1.53)
<0.0001
0.0124

<0.0001
<0.0001
0.0005

1.22 (1.03-1.44)

0.0016

0.0009

0.0234
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Table 4. Frequency distribution of lethal outcome of the acute CHSS period
in terms of NIHSS score, septum pellucidum displacement and AWBCC

Parameters Value Number Lethal outcome
of patients of the SSICH acute
period (%)

Admission NIHSS score

Septum pellucidum
displacement, mm

AWBCC, cells/uL

58.6
174 4.6
67 323
136 29
88 239
115 3.5

Table 5. Analysis of intergroup differences of studied indexes in patients in the
onset of SSICH in comparison with the functional outcome of the acute period of the

disease, Me (Q,.—Q,;)

mRS score <3 mRS score >3
on the 21+t day of SSICH | on the 21¢! day of SSICH
(n=104) (n=74)

Age, years

Admission NIHSS score
Admission GCS score
Admission FOUR score
ICH volume, mL

Septum pellucidum
displacement, mm

Pineal gland displacement,
mm

AWBCC, cells/uL
ANC, cells/uL
ALC, cells/uL
AMC, cells/uL
ANP, %

ALP, %

AMP, %

ANLR

63.0 (57.0-73.0)
7.0 (5.0-9.3)
15.0 (14.0-15.0)
16.0 (15.0-16.0)
6.5 (2.5-14.1)
0.0 (0.0-1.3)

0.0 (0.0-2.0)

7 400 (6 100-9 200)
5500 (4 2007 400)
1400 (1 100-1 800)
300 (200-500)

75.0 (67.8-79.3)
19.0 (14.0-25.0)
5.0 (3.07.0)

3.92 (2.74-5.61)

71.0 (60.3-77.0) 0.0016
14.0 (10.3-16.0) <0.0001
14.0 (12.0-15.0) <0.0001
15.0 (14.0-16.0) <0.0001
135 (6.2-29.7) 0.0001
3.0 (0.0-5.0) <0.0001
2.0 (0.0-4.0) <0.0001
8000 (6 800-9 800) 0.0808
6 300 (4 800-8 300) 0.0291
1100 (9001 500) 0.0015
300 (200-500) 0.8065
79.0 (73.0-86.8) 0.0009
155 (10.0-21.0) 0.0006
4.0 (3.0-6.0) 0.2879
5.28 (3.39-8.70) 0.0006

Table 6. Dependent and independent predictors of the unfavourable functional
outcome of SSICH acute period in the form of mRS score t3 on the 215 day
of the disease (univariate and multivariate logistic regression models)

Age, years

Admission NIHSS score
Admission GCS score
Admission FOUR score
ICH volume, mL

Septum pellucidum
displacement, mm

Pineal gland displacement,
mm

Presence of the secondary
IVH

ANC, cells/uL
ALC, cells/uL
ANP, %

ALP, %
ANLR

Univariate logistic

regression model
OR (95 % CI)
1.04 (1.01-1.07

1.42(1.28-1.57
0.80 (0.69-0.93
0.81(0.66-0.99
1.04 (1.02-1.07
1.42 (1.23-1.64

1.46 (1.24-1.72)
422 (2.15-8.30)

1.16 (1.03-1.31)
0.35 (0.18-0.66)
1.06 (1.03-1.10)
0.92 (0.88-0.96)
1.18 (1.08-1.29)

[P [or@5%C)

Multivariate logistic
regression model

0.0044
<0.0001
0.004
0.0405
0.0005
<0.0001

1.34(1.20-1.50)  <0.0001

1.20 (1.02-1.41)  0.0309

<0.0001
<0.0001

0.0135
0.0013
0.001

0.0002
0.0004

1.10(1.00-1.21)  0.0472
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On the basis of univariate logistic regression analysis,
it was determined that the following indexes are asso-
ciated with the risk of unfavourable functional outcome
of SSICH acute period: age, admission NIHSS score,
admission GCS score, admission FOUR score, ICH
volume, septum pellucidum displacement, pineal gland
displacement, presence of the secondary IVH, ANC, ALC,
ANP, ALP and ANLR (Table 6).

In accordance with the data of multivariate regression
analysis it was determined that independent predictors
of the unfavourable functional outcome of SSICH acute
period are: admission NIHSS score (OR (95 % Cl) = 1.34
(1.20-1.50), P < 0.0001), septum pellucidum displace-
ment (OR (95 % CI) =1.20 (1.02-1.41), P = 0.0309) and
ANLR (OR (95 % CI) = 1.10 (1.00-1.21), P = 0.0472).

The optimal cut-off values of the admission NIHSS
score >9 (Se =90.5 %, Sp = 66.3 %), septum pellucidum
displacement 21 mm (Se = 71.6 %, Sp = 71.2 %) and
ANLR >2.92 (Se =86.5 %, Sp = 36.5 %) were determined
as for the unfavourable functional outcome prognosis of
SSICH acute period.

The frequency distribution of unfavourable functional
outcome of the SSICH acute period in terms of NIHSS
score, septum pellucidum displacement and ANLR is
shown in Table 7.

As a result, the admission NIHSS score >9, septum
pellucidum displacement 21 mm and ANLR >2.92 are
associated with an increased risk of the unfavourable
functional outcome of the acute period of SSICH by 4.9
(2.9-8.3)(P<0.0001),2.9(2.6-3.3) (P<0.0001)and 2.4
(2.1-2.7) (P < 0.0001) times respectively.

For integration of the prognostic values of predictors of
SSICH acute period unfavourable functional outcome mul-
tivariate mathematical model was elaborated in the form
of a binary logistic regression equation, as follows:
2 =0.294*[admission NIHSS score] P1 + 0.179*[septum
pellucidum displacement] + 0.096*[ANLR] — 4.27.

The approximate accuracy of the interrelationship
between predictors and dependent variable constituted
80.9 % (Chi-square = 81.46, P < 0.0001; Hosmer & Le-
meshow test P =0.24; AUC = 0.88 (0.83-0.93), P <0.01).

It was revealed that elaborated mathematic model
is statistically informatively higher than single application
of separate predictors for prognosis of SSICH acute
period FO (AUC,, = 0.88 (0.83-0.93) vs AUC,,,=0.80
(0.73-0.86), P = 0.0265; AUC,, = 0.88 (0.83-0.93) vs
AUC, = 0.73 (0.66-0.80), P = 0.0008; AUC,, = 0.88
(0.83-0.93) vs AUC,,, .= 0.65 (0.58-0.72), P < 0.0001).

On the basis of the ROC-analysis it was determined
that the value B2 > -1.51 is the predictor of the favourable
functional outcome of SSICH acute period with the sensi-
bility levels 94.7 % and specificity levels 70.2 %.

Discussion

Thus, our study revealed higher values of admission
NIHSS score, ICH volume, septum pellucidum displace-
ment and pineal gland displacement and lower values
of admission GCS score, admission FOUR score in
patients with increased risks of a lethal outcome and
unfavourable functional outcome of SSICH acute period.
It accords with the results of other studies which prove
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a high predictive value of clinical and neuroimaging
parameters, reflecting the severity of primary damage
of the brain tissue due to direct destructive influence of
hematoma [14,16]. Among neuroimaging parameters,
an independent association with a risk of death and
functional disability was detected in septum pellucidum
displacement, which confirms the leading role of the dis-
location syndrome in the realization of unfavourable
variants of SSICH acute period outcome. However,
according to the results of our research the indepen-
dent association between ICH volume as compared to
septum pellucidum displacement and pineal gland dis-
placement was not determined. To our opinion absence
of ICH volume in the specter of independent lethal and
unfavourable functional outcome predictors according to
multivariate analysis testify to the limitation of the prog-
nostic value of this parameter without taking into account
the degree of perihematomal edema. The frequency of
the secondary IVH was significantly higher in patients
with unfavourable vital prognosis and functional progno-
sis of SSICH acute period outcome. However presence
of the secondary IVH was not independently associated
with SSICH acute period outcome.

Patients with an increased risk of lethal outcome
revealed higher values of admission white blood cell
count. The obtained data accord with the results of other
studies. Thus, in accordance with W. Sun [et al.] (2012),
leucocytosis was predictive of early neurological deteri-
oration within the first 72 hours after ICH [16]. In a study
by R. Behrouz [et al.] (2015), an inverse relationship
between leukocyte count and GCS score in admission
was shown. However, there was no correlation between
admission leukocytosis and poor outcome at discharge,
as it was not in our study [4].

On the basis of the results of our study, the up
AWBCC level in patients with an increased lethal risk
of SSICH acute period outcome is due to the combined
ANC and AMC elevation, which accords with the results
of other studies which proved the role of blood-derived
neutrophils and macrophages in the course of ICH
acute period. In a study by S. Lattanci [et al.] (2017), it
was determined that white blood cell count, neutrophil
count and neutrophil-to-lymphocyte ratio on the 15t day
from ICH onset were independently associated with
neurological deterioration [10]. In a study by O. Adeoye
[et al.] (2014), it was determined that the higher initial
white blood cell count and neutrophil count were as-
sociated with higher ICH volume, whereas AMC was
not. Baseline AMC was associated with greater odds
of 30-day case fatality [1]. A study by A. Morotti et al.
(2016) revealed that monocyte count is associated with
higher risk of hematoma expansion [11]. In a study by
M.D. Hammond et al. (2014) it was discovered that after
ICH, the blood-derived CCR2 + Ly6C (hi) inflammatory
monocytes were trafficked into the brain, outhumbered
by other leukocytes, and produced tumor necrosis factor.
These findings suggest that blood-derived inflammatory
monocytes and neutrophils contribute to neurological
disability and secondary injury after ICH (hematoma
expansion and / or cerebral edema) [6].

The results that we obtained demonstrated the in-
terrelation between ANLR increase in patients with an
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Table 7. Frequency distribution of unfavourable functional outcome of the SSICH
acute period in terms of NIHSS score, septum pellucidum displacement and ANLR

Parameters Value Number Unfavourable functional outcome
of patients of the SSICH acute period (%)
9 87
9 91

Admission NIHSS score > 70.1
< 14.3
Septum pellucidum 21 83 63.9
displacement, mm 0 95 221
ANLR >2.92 130 49.2
<2.92 48 20.8

increased risk of lethal outcome and an unfavourable
functional outcome, which accords with the results of
other studies. Thus, in a study by F. Wang [et al.] (2016),
NLR on the next morning the following admission was
significantly higher in the patients who died (12.53 £ 9.33)
than in those who survived (5.53 +4.68) (P < 0.001) [17].
A study conducted by C. Tao [et al.] (2017) revealed that
higher AWBCC, ANC and NLR were independently asso-
ciated with mortality and worse functional outcome. These
hematological markers of inflammatory activation were
correlated with admission Glasgow Coma Scale score
and ICH volume [16]. At the same time, in accordance
with the results of our multivariate logistic regression
analysis, ANLR significance as an independent predictor
was demonstrated to only verify the functional prognosis
of SSICH acute period outcome. The obtained data
accord with the results of a meta-analysis conducted
by J. Zhang [et al.] (2017), which revealed that higher
NLR was associated with a poorer functional outcome
at 3 months, while higher NLR was not associated
with higher risk of death at 3 months [19]. A study by
A. Giede-Jeppe et al. (2017) also revealed that patients
with an ANLR under the 25" percentile — compared to
patients with an ANLR above the 25" percentile presented
with a better clinical status, lower hematoma volumes on
admission and showed a better functional outcome [5].
In our study, on the basis of the ROC analysis, it was
discovered that the value of ANLR >2.92 is characterized
by an optimal sensitivity and specificity ratio for the iden-
tification of patients with a favourable functional outcome
of the acute period of the disease (RR = 2.4 (2.1-2.7),
P <0.0001).

Thus, the study made it possible to confirm and
clarify the diagnostic significance of some hematolog-
ical markers of inflammatory activation in the onset of
SSICH (increasing of AWBCC (due to the combined
ANC and AMC elevation) and ANLR) for the determina-
tion of vital and functional prognosis of the acute period
outcome. The most informative parameter that reflects
the severity of inflammatory activation in the onset of
SSICH is AWBCC for the determination of the vital
prognosis of the acute period outcome of the disease,
whereas ANLR is a more informative parameter for
the determination of the functional outcome. Based
on the research, informative multivariate mathematical
models were also developed. They make it possible to
identify with accuracy patients with an increased risk of
a lethal outcome and an unfavourable functional out-
come of the acute period of the disease in the first 24
hours from the SSICH onset. It is possible to be done
on the basis of a comprehensive assessment of clin-
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ical neuroimaging data and hematological markers of
inflammatory activation. At the same time, mathematic
models that were elaborated exceed the separate pre-
dictors on informativeness and integrate the prognostic
value of them, which justifies the advisability of their
use in routine clinical practice as a one of the methods
of choosing the optimal treatment strategy.

Conclusions

1. Admission NIHSS score >16 (Se = 68.0 %,
Sp = 93.3 %), septum pellucidum displacement >3 mm
(Se =84.0 %, Sp = 74.2 %) and AWBCC >8 600 cells/uL
(Se =84.0 %, Sp =62.4 %) are independently associated
with an increased risk of the lethal outcome of the acute
period of SSICH by 12.8 (12.8-26.8) (P < 0.0001), 10.7
(3.8-29.8) (P < 0.0001) and 6.9 (2,4-19,3) (P = 0.0003)
times respectively.

2. Admission NIHSS score >9 (Se = 90.5%,
Sp = 66.3 %), septum pellucidum displacement 21 mm
(Se=71.6 %, Sp=71.2%)and ANLR >2.92 (Se = 86.5 %,
Sp = 36.5 %) were independently associated with an in-
creased risk of the unfavourable functional outcome of
the acute period of SSICH by 4.9 (2.9-8.3) (P < 0.0001),
2.9(2.6-3.3) (P <0.0001)and 2.4 (2.1-2.7) (P < 0.0001)
times respectively.

3. Multivariate model for SSICH acute period lethal
outcome prediction was elaborated, which takes into
account admission NIHSS score, septum pellucidum dis-
placement, AWBCC (AUC = 0.94 (0.89-0.97), P < 0.01;
predictive accuracy = 91.6 %) and exceeds informative-
ness of the predictors in case of their single use.

4. Multivariate model for SSICH acute period func-
tional outcome prediction was elaborated, which takes
into account admission NIHSS score, septum pellucidum
displacement, ANLR (AUC = 0.88 (0.83-0.93), P < 0.01;
predictive accuracy = 81.5 %) and exceeds informative-
ness of the predictors in case of their single use.

The perspective for the further scientific research
is the elaboration of criteria for the prediction of the course
of SSICH acute period on the basis of the evaluation of
the dynamics of inflammatory activation markers.
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MpeanKTOpU NOAOBXKEHHA TEPMiHY CTalioHapHOro nepebyBaHHA XBOPUX
Ha XOAELMCTOAITIa3 NiCAA AanapoCKOMiYHMX onepaTMBHUX BTPyUYaHb

Ha )XOBYHOMY MiXypi

B. M. KnmmeHko, A. B. Cuoaan

3anopi3bknii AepxaBHWUI MEAUUHWI YHIBEpCHTET, YkpaiHa

MeTa po60Ty — BU3HAUNTY NPEAUKTOPY, LLO acOLLiHIOTLCA 3 MOAOBXKEHHAM TEPMiHY CTauioHapHoro nepebyBaHHs noHas 48
rOAMH XBOPUX Ha XOMeLMCToniTia3 Nicns nanapockoniyHUX onepaTBHKUX BTPyYaHb Ha XXOBYHOMY MIXypi (flanapockoniyHoi
XOMNELMCTEKTOMII Ta XONeLMCTONITOTOMil).

Matepianu Ta meToau. B ogHOLIEHTPOBE BigKpUTE NPOCMEKTUBHE JOCTIMKEHHS 3anyyunnm 136 XBOpUX Ha XonewuucTonitiaa.
CepepHin Bik ctaHoswB 48,9 + 12,6 poky (Big 22 o 78 pokis), 79,41 % — xiHKkK1. JlanapockoniyHi XoneLncTeKTOMIi BUKOHaNM
103 xBopuM, i3 HUX 53 — yoTupunopTosy (4-port laparoscopic cholecystectomy — 4PLC) i 50 — ogHonopToBy (single-incision
laparoscopic cholecystectomy — SILC). JlanapockoniuHy xoneuucronitotomito (Laparoscopic Cholecystolithotomy — LCLT)
BukoHamm 33 xBopuM. Mpynu nawieHTiB sicTaBHi 3a Bikom. OLiHIOBanyM BYXigHI NOKa3HWKW TaBopaToOpHKX 3aranbHOKMIHIYHUX,
6ioxiMiYHMX aHani3iB KPOBI, yNETPa3BYKOBOrO CkaHyBaHHS renatobiniapHoi CUCTEMM, TPUBANICTb ONEepPaTUBHOMO BTPYYaHHS Ta
TepMiHu nepebyBaHHs y cTauioHapi. [peankTopy BU3Ha4Yan 3a JonoMoroo GiHapHOT NOriCTUYHOT perpeci.

Pesyniratu. CepeaHs TpyBanicTb nanapockonivyHoi xonewuucTonitotomii craHosuna 61,06 + 13,27 xsunuHu, wo 6yno
BiporigHo Ginblue TpUBanocTi NanapoCcKoMi4YHOI YOTUPUNOPTOBOI XoneuucTekTomii (42,83 + 16,97 xsunuuu, p = 0,001) Ta
opAHonopToBoi xoneumctekTomii (36,60 + 14,37 xsunuuu, p = 0,001). Cepeans Tpusanicts SILC (36,60 £ 14,37 xBUNMHK)
©6yna JOCTOBIPHO MeHLLO 3a cepepHto Tpuanictb 4PLC (42,83 + 16,97 xsunuHn), (p = 0,039). CepenHin yac nepebyBaHHs
y crauioHapi nicns onepauin (4PLC, SILC i LCLT) He nepeBuLlyBaB 4,2 0oby, a HalkopoTLLMIA TEPMIH MicnsionepaviiHoro
rocnitansHoro nepebysaHHs — y xBopux rpynn LCLT, xo4a pisHNLS He Jocsirma Mexi CTaTUCTUYHOI BIporiaHOCTI. BinbLuicTb
MOKa3HWKIB, y TOMY YMCTIi aHTPONOMETPUYHUX (Bara, 3picT, iHAEKC Macy Tina, BiK, CTaTb), He Marna BiporifHOro BNMBY Ha TEPMIH
nepebyBaHHS XBOpUX Y CTauioHapi nicns onepauii. MNepeBuLLeHHs fo onepaii BUXIZAHOro piBHA ¢ibpuHOreHy B cMpoBaTLi
KpoBi MoHaz, 2,2 r/n 'y XBOpWX Ha xoneuucToniTiaa 30inbLuye prUavk 3aTPUMKM Y CTauioHapi MoHag 48 roguH micns BTpyYaHHs
y 20 pasis (95 % [I 2,97-136,61; p = 0,002). 3meHLLEHHs B NnepefonepayiiHoMmy nepiogi pisHs remornobiHy <135 r/n aco-
LitoBanocs 3i 3poctaHHaMm y 2,48 pasa (95 % [ 1,16-5,29) BigHOLLEHHS LWaHCIB NOAOBXEHHS TepMiHy nepebyBaHHsA XBOPUX
y cTaujioHapi noHaz 72 roavHu, a BiACYTHICTb MiABWLLEHHS TeMnepaTypu Tina B nepLuy Aoby nicns onepauii Ha K0BYHOMY
MiXypi 3MeHLLyBana BigHOLLEHHS! LLIaHCIB 3aTPUMKM y cTauioHapi Ha 66 % (BLU = 0,34; 95 % [l 0,1661-0,6885; p = 0,0028).

BucHoBku. He BcTaHoBneHo BnnvBy BuAYy nanapockoniyHoro BTpyydaHHs (SILC, 4PLC, LCLT) Ha TpuBanicTb nicnsonepa-
uinHoro nepedyBaHHS XBOPKX Ha xonewwmcToniTias. Mpeauktopom nepebyBaHHs y CTauioHapi noHag 48 roguH nicns onepadii
XBOPMX Ha XOneumcToniTias BUSIBUBCS NepeaonepaLininii piseHb ibpuHoreHy noHag 2,2 r/n. PiseHb remornobiHy fo one-
paTUBHOIO BTPYYaHHS Ha )XOBYHOMY MixXypi MeHLLIMI 3a 135 r/n 36inbLuye y 2,48 pa3a pusnk NOAOBXKEHHS nicnsionepawiiHoro
nepebyBaHHA XBOPUX MOHAZ, 72 rof, a BiACyTHICTb y nepLuy Ao0y nicns onepauii NiABULLEHHS TeMnepaTypy Tina 3HUKye Ha
66 % pu3nK 3aTpUMKM y cTauioHapi noHaa 3 Ao6u.

MpeAnKTOpbI YBEAMUEHUA CPOKA CTaLMOHAPHOro NpebbiBaHUA 60AbHbBIX
XOAELIMCTOAMTHA30M NOCAE AaNapOCKONUUYECKUX OnepaTUBHbIX BMELIAaTeAbCTB
Ha XeAYHOM ny3bipe

B. H. KnumeHko, A. B. CbiBoaan

Lienb pabotbl — onpenenutb NPeanKTopbl, KOTOPble aCCOLMUPYOTCA C NpodfieHnemM Cpoka CTaunoHapHOro I'IpeGbIBaHVIH
cBbllwe 48 yacoB BOMbHbLIX XONELMCTONUTMA30M Mocre NlanapocKonu4yecknx onepaTuBHbIX BMeLLaTeNbCTB Ha Xen4yHoM
nysbipe (J'Ial'lapOCKOI'IVI‘-IeCKOVI XONeUnCTIKTOMUU " XOJ'IeLl,VICTOJ'IVITOTOMVIVI).

Matepuanbi u metoabl. B 04HOLIEHTPOBOE OTKPLITOE NPOCMEKTUBHOE MCCrefoBaHmne BKMtodeHbl 136 BombHbIX XOneumcTo-
nutnasom. CpeaHuii BospacT bonbHbIx cocTasmn 48,9 + 12,6 roga (o1 22 go 78 net), 79,41 % xeHLwuH. Jlanapockonuyeckue
XoneumcTakToMuu BeinonHeHbl 103 6onbHbIM, 13 HUX 53 — YeTbipexnopToBas (4-port laparoscopic cholecystectomy — 4PLC),
50 — opHonopToBas (single-incision laparoscopic cholecystectomy — SILC). Jlanapockonuyeckyto XoneuucTonuToToM1io
(Laparoscopic Cholecystolithotomy — LCLT) BbinonHunm 33 60nbHbIM. Mpynnbl NauneHTOB COMOCTaBUMbI MO BO3PacTy.
OueHvBanu NCxoaHble Nokasateny nabopaTopHbIX OBLLEKITMHUYECKUX N BUOXMMUYECKUX aHANN30B KPOBU, YIETPa3ByKOBOMO
CKaHMPOBaHUs renatobunuapHon CUCTEMBI, MPOAOIKUTENBLHOCTL OMEepPaTUBHOTO BMELLIATENBLCTBA W CPOKW NpebbiBaHus B
cTaumoHape. MNpeaynKTopbl ONpeaensinv ¢ NoMOLLb GUHAPHO NOTUCTUYECKON perpeccum.

Pesyniratbl. CpeaHsas NpogomkUTENbHOCTL NanapoCcKkonM4ecKomn XoneLmcTonuTotoMuy coctaensna 61,06 + 13,27 MuHyThl,
470 BbINO LOCTOBEPHO GOrbLLIE NPOAOIHKUTENBHOCTM NanapoCKONMYECKON YETbIPEXMOPTOBOW XoreumcTakTomnm (42,83 + 16,97
MUHYTbI, p = 0,001) 1 ogHonopToBOM XoneumcTakTomum (36,60 + 14,37 MuHyTbl, p = 0,001). CpeaHss NpoQomKUTENBHOCTL
SILC (36,60 + 14,37 MuHyTbI) Bbina JOCTOBEPHO MeHbLUe cpenHei npopormkutensHocT 4PLC (42,83 + 16,97 MuHyTbI),
(p = 0,039). CpenHee Bpemsi npebbiBaHus B cTaumoHape nocne onepauyn (4PLC, SILC n LCLT) He npeBblwano 4,2 cyTok,
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a CaMblii KOPOTKIIA CPOK MOCIEONEPALIMOHHOIO rocnuTanbHOro npebbiBaHus Obin y 6onbHbIX rpynnbl LCLT, xoTs pasHuua He
[OCTUrMa npefena CTaTucTUYeCKo LOCTOBEPHOCTU. BonbLUMHCTBO UCCneayeMbIx nokasaTenei, B TOM Y/Ce aHTPONOMETpu-
Yeckux (BEC, POCT, MHAEKC Macchl Terna, BO3pacT, Nof), He UMENo AOCTOBEPHOTO BIUSIHWS Ha CPOK NpebbiBaHmMst 6omnbHbIX B
CcTaumoHape nocne onepauyu. MNpeBsbliLLeHVe [0 OnepaLyn UCXOAHOTO YPOBHS hnbprHOreHa B CbIBOPOTKe kpoBy Bonee yem
2,2 r/n y 6onbHbIX XONELMCTONMTA30M yBENUUNBAET PUCK 3afepXku B CTaLmoHape Bonee 48 yacos nocrne BMeLLATENbLCTBA
8 20 pa3 (95 % O 2,97-136,61; p = 0,002). YMeHbLLEeHWe B NpefonepalmoHHOM nepuoge ypoBHs remornobuHa <135 r/n
accoummpoBaroch ¢ yeenuyeHvem B 2,48 pasa (95% AW 1,16-5,29) OTHOLLEHMS LaHCOB NPOAJSIEHNst cpoka NpebblBaHust
60onbHbIX B CTaLMoHape Gonee 72 4acos, a OTCYTCTBME NOBbILLIEHWS TeMMepaTypbl TeNna B nepBble CYTKY Nocre onepaumumy Ha
XKENYHOM Ny3blpe YMEeHbLUANO OTHOLLEHWE LIAHCOB 3afepku B cTaumoHape Ha 66 % (OLL = 0,34; 95 % [ 0,1661-0,6885;
p = 0,0028).

BbiBoabl. He ycTaHoBneHo BnusiHUE Buaa nanapockonuyeckoro BmeLlatensctsa (SILC, 4PLC, LCLT) Ha npogomkuTens-
HOCTb MocreonepaLyoHHoro NpebbiBaHus BonbHbIX XoneuucTonuTuasom. MpeankropoM npebbiBaHys B CTaumoHape Gonee
48 yacoB nocne onepaummn BoMbHbIX XONeLMCTONMTNA30M OKasancs NpeaonepaLUvroHHbIi ypoBeHb oubpuHoreHa bonee 2,2 r/n.
YpoBeHb remornobuHa 4o onepauumn Ha XenyHoMm ny3bipe MeHblue 135 r/n ysenuuueaeT B 2,48 pasa pyck NpoaneHus no-
creonepawuoHHoro npebbiBaHns 6ornbHbIX 6ornee Yem 72 yaca, a OTCYTCTBME B NepBble CyTKW MOCTE OnepaLyy NOBbILLEHNS!
Temnepatypbl Tena CHkaeT Ha 66 % puck 3aaepxku B cTaumoHape 6onee 3 CyTok .

Predictors of prolongation of the hospital stay in patients with cholecystolithiasis
after laparoscopic surgical interventions on the gallbladder

V. M. Klimenko, D. V. Syvolap

The purpose of the study is to identify predictors associated with prolongation of the period of hospital stay more than 48
hours in patients with cholecystolithiasis after laparoscopic surgery on the gallbladder (laparoscopic cholecystectomy and
cholecystolithotomy).

Material and methods. The one-center open prospective study involved 136 patients with cholecystolithiasis. The average
age of the patients was 48.9 + 12.6 years (from 22 to 78 years), 79.41 % — women. Laparoscopic cholecystectomy was per-
formed in 103 patients, of which 53 patients had 4-port laparoscopic cholecystectomy (4PLC) and 50 patients — single-incision
laparoscopic cholecystectomy (SILC). Laparoscopic cholecystolithotomy (LCLT) was performed in 33 patients. Groups of
patients were comparable by age. The baseline indices of laboratory general-clinical and biochemical blood tests, ultrasound
scan of the hepato-biliary system, the duration of surgical intervention and the duration of stay in the hospital were evaluated.
Predictors were determined using binary logistic regression.

Results. The average duration of laparoscopic cholecystolithotomy was 61.06 + 13.27 minutes, which was significantly longer
than the duration of laparoscopic four-port cholecystectomy (42.83 + 16.97 minutes, P = 0.001) and single-port cholecystecto-
my (36.60 + 14.37 minutes, P = 0.001). The average duration of SILC (36.60 + 14.37 minutes) was significantly shorter than
the mean duration of 4PLC (42.83 £ 16.97 minutes), (P = 0.039). The average stay in hospital after surgery (4PLC, SILC and
LCLT) did not exceed 4.2 days, and the shortest period of postoperative hospital stay was in patients with the LCLT group,
although the difference did not reach the limit of statistical probability. Most of the studied parameters, including anthropometric
(body weight, height, body mass index, age, gender), had no probable effect on the duration of staying in hospital after surgery.
The excess of fibrinogen in the blood serum from the baseline of over 2.2 g/L in patients with cholecystolithiasis increases
the risk of delay in the hospital more than 48 hours after the intervention by 20 times (95 % Cl 2.97-136.61; P = 0.002).
The decrease of the hemoglobin level <135 g/L in the preoperative period was associated with an increase of odds ratio of
prolonging the stay of patients in the hospital for more than 72 hours by 2.48 times (95 % CI 1.16-5.29), and the absence
of an increase in body temperature on the first day after the operation on the gallbladder reduced the odds ratio of stay in
the hospital by 66 % (VS = 0.34; 95 % DI 0.1661-0.6885; P = 0.0028).

Conclusions. The influence of the type of laparoscopic intervention (SILC, 4PLC, LCLT) on the duration of postoperative stay
of patients with cholecystolithiasis has not been established. The predictor of staying in the hospital for more than 48 hours after
operation in patients with cholecystolithiasis was the preoperative level of fibrinogen above 2.2 g/l. The level of hemoglobin
before the surgery on the gallbladder less than 135 g/l increases the risk of prolonged postoperative stay of patients for more
than 72 hours by 2.48 times, and the absence of increased body temperature on the first day after the operation reduces
the risk of delay in the hospital for more than three days by 66 %.

lMepexin y Xipyprii Ha Nanapockoni4Hi onepaTuBHi BTPY-
YaHHsI 3Ha4YHO CKOPOTUB TEPMiHM NepebyBaHHs XBOPUX Y
cTaLioHapi Ta CyTTEBO 3MEHLUMB BUTPATU Ha NiKyBaHHS
[8]. Xoua TpuBanicTs nepebyBaHHs XBOPUX Y CTaLlioHapi
B BinbLIOCTi KNiHIYHUX JOCMILKEHb BUKOPUCTOBYETHCS
SIK cyporaTHa KiHLeBa Touka, Liel nokasHuk fobpe Bu-
CBITMNIOE XapakTep i TEMNK BiJHOBMEHHS NaLieHTIB nicns
onepawi [7].

Ha pymky BinbLocTi gocnigHukis [2,3,5,6], TepMin
nepebyBaHHs B cTaLioHapi TICHO MOB’si3aHi 3 TpyBanicTo
onepaTyBHOrO BTPYYaHHS, iHTpaonepaviiH1mm Ta nicns-
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onepaLiiHAM YCKNagHEHHSIMU (KPOBOTeYi, ATPOreHHi no-
LUIKODKEHHS )KOBYHYIX MPOTOKIB, iHPEKLiNHI yCKNaaHEHHS),
a[EeKBaTHICTIO aHanresii, iHGekCoM Macu Tina, rocTpum
3ananbHUM npouecom, onepatopom. [licnsonepauinHa
HypoTa Ta 6nioBoTa € iHWMMKU hakTopamm, siKi TaKox
MOXYTb BMWHYTW Ha MicnsionepauinHuin nepebir i no-
LOBXWTY TEPMiHW NikapHsiHOro nepebyBaHHs [2,3,5,6].
BogHouac y HM3Li gocnigXeHb He BCTAHOBMEHO
3anexHICTb TEPMIHY nicnsionepaviiHoro cTawioHapHOro
nepebyBaHHs! Bif TPUBANOCTI onepaLii, CTyneHs aHecTe-
3i0MOriYHOro pU3mKy, BiKy Ta CTaTi XBOPUX, CTaHy KypiH-
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Hsl, CYnyTHIX 3aXBOPIOBaHb, YPrEHTHOCTI OnepaTuBHMX
BTpy4aHb [1,3].

[ocnigKXeHHs npeankTopis, WO BNAMBalOTL Ha
TepMiHW nicnsonepadinHoro nepebyBaHHs y cTauioHapi
XBOPUX HA XOMEeuMCToniTia3, CTOCYIOTbCS NepeBaXHO
pi3HUX MogmdikaLii nanapockoniYHOI XONeLnUCTEKTOMIi
(ogHo-, ABO-, TPW-, YOTUPUMOPTOBOI). Y HayKOBIN NiTe-
patypi Gpakye mkepen, B skux BuB4anucs 6 cakropw,
3 KUMU NOB’A3aHi YCKNagHEHHS! XONeLuncToniToTomii Ta
TepMiHM nicnsionepavinHoro nepebyBaHHsA XBOPUX Ha XO-
neumcToniTias nicns opraHo36epexHuX (nanapockonivyHa
XONEeLMCTONITOTOMIS) onepaLiit Ha XXOBYHOMY MiXypi.

Meta po6otu

BusHaueHHs npegmkTopiB, LLO acoLitoTbCs 3 NogoB-
XXEHHSIM TEPMiHy CTaLioHapHoro nepebyBaHHs noHap, 48
FOAMH XBOPUX Ha XONeLMCToniTias nicns fnanapocKomniYHMX
ornepaTyBHWX BTPYYaHb Ha XOBYHOMY MiXypi (nanapocko-
MiYHOT XONELMCTEKTOMIi Ta XONELMCTONITOTOMIi).

Marepiaau | MeToAU AOCAIAKEHHA

OnHoLeHTPOBE BIAKPUTE MPOCMEKTUBHE AOCMIMKEHHS
3niicHunm B nepiog i3 2015 go 2017 p. Ha 6asi kachenpu
(hakynbTeTChKOI Xipyprii 3anopisbkoro AepaBHOTO Me-
[MYHOTO yHiBepcuTeTY (3aBigyBay kadeapu — npodecop
B. M. KnumeHko). Y pocnigkeHHs nicns nignMcaHHs
iHbopMOBaHOi 3roay Ha yyacTb 3anyunnu 136 xBopwx
Ha xoneuwucronitia3. CepeaHin Bik ctaHoBuB 48,9 + 12,6
poky (Big 22 po 78 poki), 79,41 % — xiHkn. BukoHanu
Taki onepaTuBHI BTPYYaHHS Ha KOBYHOMY Mixypi: 103
XBOPUM — NanapockoniyHy XoneuucTekTomito: 53 — yo-
TupunopToBy (4-port laparoscopic cholecystectomy —
4PLC), 50 — ogHonopToBy (single-incision laparoscopic
cholecystectomy — SILC); 33 nauieHTam BUKOHanm
nanapockoniyHy xoneumcronitotomito (Laparoscopic
Cholecystolithotomy — LCLT). I'pynun xBopwx 3icTaBHi 3a
Bikom. OuiHIOBanu BuXigHI NOKa3HWKM nabopaTopHMX
3aranbHOKIMIHIYHWX | GioXiMiYHMX aHanisiB KPOBi, ynb-
TPa3BYKOBOrO CKaHyBaHHS renatobiniapHoi cuctemu,
CTyniHb aHecTesionoriyHoro pusnky ASA, Tpusanictb
ornepaTyBHOTO BTPYYaHHS Ta TepMiHW nepebyBaHHs y
cTauioHapi.

Pe3ynkratyi CTaTMCTUYHO onpaLiioBanu 3a JOMOMOroH
nakeTiB nporpam Statistica 6.0 (StatSoft, Tulsa, OK, USA,
Ne AXXR712D833214FAN5)i MedCalc 10.2.0.0. linotesy
OO HOPMAnbHOCTI PO3MOAiNY KinbKiCHUX MOKa3HUKIB
aHanizyeanu 3 BukopuctaHHam Shapiro-Wilk test. Mo-
Ka3HUKM KinbKiCHUX O3HaK HaBeLEeHO y BUMMsAAi cepen-
HbOro apudmetnyHoro (M) i CTaHAapTHOrO BiAXWUIEHHS
(SD) 3a ymoB HopmarnbHoro poanoginy, Megianu (Me) Ta
MiKKBaPTUNBbHOTO posmaxy (Q,.Q,;) y pasi posnoairny,
LU0 BiApI3HAETHCA Bi HOPMAnbHOTO. Moka3HUKM SKICHUX
03HaK HaBefeHO Yy BUMMAAi abCOMOTHMX i BiAHOCHMX
YacToT. PisHuuto y rpynax 3a KinbKiCHUMU NoKasH1KamMu
BM3Ha4an1 METo40M napamMeTpUYHOI CTaTUCTUKM (3a Kpu-
Tepiem CTblofeHTa), HemapameTpUYHOI CTaTUCTVKK (3a
kputepiem Wilcoxon); 3a SKiCHUIMU NOKa3HWKaMm1 — KpuTe-
piit x2. [Ansl BU3HAYEHHS NPeaVKTOPIB, LLO acoLloi0ThCS 3
NOLOBXEHHSAM TepMiHy nepebyBaHHs y cTavjioHapi noHaz
48 rogyH XBOPMX Ha XonewumMcToniTias nicns onepaTuBHMX
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Puc. 1. CepeaHs TpuBanicTb cTaLjioHapHOro nepeGyBaHHs XBOPKX Ha XONELMCTONITias 3anexHo

Bifj BUAY ONEPaT1BHOO BTPYHYAHHS Ha OBYHOMY MiXypi.

BTPYYaHb Ha XOBYHOMY MiXypi, BAKOPUCTOBYBANN METOL,
6iHapHOro noricTnyHoro perpeciiHoro aHaniay. Ans su-
3HaYeHHs1 He3anexH1X NpPeanKTOPIB YMHHWKK, SiKi Manm
BiporigHe NPOrHOCTUYHE 3HAYEHHS NPy YHIBapiaHTHOMY
aHanisi, MOKPOKOBO BKMOYanu B MynbTUBApiaHTHy MO-
Zenb. [laHi HaBedeHo y BUrMAI BiOHOWEHHS LLIAHCIB Ta
iXHiX JOBipuMX iHTepBaniB. KputnyHi 3HaueHHs (cut-off
value) KinbKiCHUX MOKa3HWKIB, LLO BKIIKOYAnM 4O Noric-
TWUYHOIO PErpeciHOro aHaniay, BU3Ha4asnu 3a A0NoMOoroo
ROC-aHanisy. CtaTucTnyHy po3biXHICTb NMOKa3HWMKIB
BM3Ha4anw Ha piBHi p < 0,05, BCi TecTn ABOGIYHI.

Pe3yAbTaTy Ta iX 06roBopeHHs

CepeqnHs TpuBanicTb nanapocKomivHOI XorneLmcToniTo-
ToMmii cTaHoBuna 61,06 + 13,27 XBUNWHK, WO BIpOrigHO
GinbLUe TpMBaNoCTi nanapockoniYHoi YOTMPUNOPTOBOT
xoneuuctekTomii (42,83 £ 16,97 xeununu, p = 0,001) Ta
opHonopToBoi XoneuwucTekToMii (36,60 + 14,37 xBUnuHY,
p=0,001). Cepeans Tpusanictb SILC (36,60 + 14,37 xBu-
nvHw) 6yna [OCTOBIPHO MEHLLIOK 3a CEPEAHI0 TPUBAniCTb
4PLC (42,83 % 16,97 xBunuHu), (p = 0,039).

Y pocnipxenHi N. Sato et al. (2014) npoaHanizoBaHo
220 sunagkiB SILC. Cepepiit Yac onepauii CTaHOBMB
145 xBunuH (pianasoH — 55—435 xeunuH), a y 28 % (62)
nauieHTis 6yB noTpibeH TpyBanwuii onepaLiiHui vyac. He-
3anexHnMu hakTopami, Lo acoLiroBanmnes 3 TpUBanum
onepauiinHumM Yacom, Bynu iHgekc macu Tina (p = 0,009),
roctpun xoneumcTur (p < 0,001) Ta onepatop (p <0,001).
TpuBanun onepauifiHWii Yac CyTTEBO NOB’A3aHUIA 3i
36inbLlUEHHAM BHYTPILLHLOONEPAL|iiHOT KPOBOBTPATK
(p <0,001) Ta TpBanum nepebyBaHHAM y MiKapHi nicns
onepaLlii Ha xoB4HOMY Mixypi (p < 0,001) [6].

Y Halomy JOCRimKeHHi nig vyac aHanisy TpueanocTi
nepebyBaHHs XBOPWX Yy CTaLioHapi Micns onepaTuBHOTO
BTPYYaHHS Ha XXOBYHOMY MiXypi BCTAHOBUMW: CepeaHin
yac nepebyBaHHs y cTauioHapi nicns onepadii (4PLC,
SILC ta LCLT) He nepeswuwyBaB 4,2 fobu, a Haiko-
POTLUMIA TePMIH MicnsionepawitHoro rocnitanbHoro ne-

LTLC
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Ta6nuus 1. MNokasHukn ROC-aHanisy geskux BUXigHUX napameTpis

Moka3HuMK, OAMHMLI BAMipIOBaHHSA Mnowa nig kpusoto | 95 % AoBipumnin
iHTepBan

PiBeHb AOCTOBIp- YytnueicTtb, % CneuudiyHicTb, % | Touka posnoginy
HoCTi, p
>28

LLInpuHa xoBYHOTO Mixypa, MM 0,819 0,740-0,882 0,0001 62,5 % 100%

®i6piHoreH, r/n 0,717 0,633-0,791 0,0278 93,1% 60,0 % >22
KinbkicTb TpomGouuTie, x10%n 0,777 0,698-0,844 0,0260 55,0 % 100 % <254

GiHapHMIN NOTICTUYHWIA aHani3 YCiX BUXIZHUX NMOKa3HUKIB.

. MonepenHbo 3a gonomoroto ROC-aHanisy 3'sicyBanu

dibpurHoreH pen fono y y
KPUTWYHI 3HAYEHHS BUXIOHWX @HTPOMOMETPUYHUX, 3ararb-
100 HOKMIHIYHMX, BIOXIMIYHMX, IHCTPYMEHTANbHUX NOKA3HMKIB

Sensitivity

80

(o2}
o

N
o

20

Sensitivity: 93,1£
Specificity: 60,0

Criterion : >2,2

40 60 80 100
100-Specificity

Puc. 2. Touka poanoginy, YyTnuBicTb i cneundiuHiCTb nokasHuka (ibpuHOreHy y XBopux Ha xomne-
umcTONiTia3 40 ONepaTvBHUX BTPyYaHb Ha XOBYHOMY Mixypi (pesynstatn ROC-aHaniay).

98

pebysaHHs 6yB y xBopux rpynu LCLT, xou4a pisHuus He
[ocsrna Mexi CTaTucTUYHoI BiporigHocTi (puc. 7).

[i no6w nicns onepawii B nikapHi nepedysann 9,1 %
(3/33) xBopux rpynu LCLT Ta 3,78 % (2/53) nauiexTis
rpynn 4PLC. MiHimanbHa kinbkicTb Aib nepebyBaHHs y
cTauioHapi npu 3actocyBanHi SILC ctaHosuna 3 gobu. Ha
TpeTto Aoby nicns onepadii nikapHo 3anuwunm 45,28 %
(24) xsopux rpynn 4PLC, 46 % (23) nauienTis rpynu SILC
i 42,42 % (14) ocib rpynu LCLT, pisHnus CTAaTUCTUYHO
HeBiporigHa. Ha yeTtBepTy oo0y 3i cTauioHapa Bunucanm
20,75 % (11) xBopux rpynu 4PLC, 40 % (20) nauieHTi
rpynu SILC T1a 33,33 % (11) ocib rpynm LCLT. OTxe, B
nepLui 4 4obw nicns onepaTUBHUX BTPYYaHb Ha XXOBYHOMY
Mixypi 3 nikapHi Bunucamm 79,41 % (108/136) xsopux.
Y rpyni LCLT makcmarnbHa TpuBanicTb CTalioHapHOro
nepebyBaHHs XBOPOrO nicns onepalii ctaHoBuna 8 4ib, a
npu 4PLC 1a SILC — 14 gi6. Ycix xBopux y 3a40BIfIbHOMY
CTaHi BUn“cany 3i crawjioHapa.

Y pocnigxerHi M. E. Issa et al. (2005) 130 nauieHTiB
Manu po3LMpeHi NanapockoniyHi onepadii. MegiaHa
nicnsionepaviiHoro nepebyBaHHsA B MikapHi CTaHOBWNA
3 [OHi (MiXKBAPTUMBHUIA dianasoH — 2-5), a 62,3 % (81)
nauieHTiB BUNMcanm npotaroM 3 AHIB micns onepadii [4].

[nsa Bu3HaYeHHs hakTopiB, LLO aCOLiKKTLCS 3 NOo-
[OBXEHHAM TepMiHy nepebyBaHHs y cTavioHapi noHag 48
roAMH XBOPUX HA XONeumcToniTia3s nicns nanapockomnivyH1X
onepaTuBHUX BTPyYaHb Ha XXOBYHOMY MiXypi, BUKOHAmNM
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Y XBOPMX Ha XonewumcTonitias.

TpuBanicTb i B1A NanapocKoniyHOro XipypriyHoro
BTPYYaHHS! Ha KOBYHOMY MiXypi, @ TaKoX nepesaxHa birnb-
LUICTb BUBYEHUX MOKA3HWKIB, 30KpEMa aHTPOMOMETPUYHIX
(Bara, 3picT, iHOeKC Macy Tina, BiK, CTaTb), He Manu
BipOriQHOrO BMNMBY Ha TEPMiH nepebyBaHHsS XBOPUX Y
cTavujoHapi nicns onepadii. Ane 36inbLeHHs ibpuHoreHy
6inbLue Hix 2,2 r/n (puc. 2), nonepe4Horo po3mipy XoB4-
HOro Mixypa noHaz 28 MM (3a Y3 faHumm), 3MEHLLEHHS!
KinbkocTi TpombouuTie o <254 x 10°%/n acouitoBanoch i3
NOJOBXKEHHSIM TEPMiHY NepebyBaHHs XBOpUX Y CTaLlioHapi
noxag 48 roguH nicns onepadii (mabn. 1).

[nsa Bu3HaYeHHs hakTopiB pU3UKY, LLO CIPUYUHS-
l0Tb MOJOBXEHHS! TEPMiHY NepebyBaHHs y cTauioHapi
noHaz 48 rogwH nicns onepawiii Ha >KOBYHOMY MiXypi,
nobyayBanu yHiBapiaHTHy Mofenb i po3paxyBanu Bia-
HOLLeHHs! WwaHciB. Cepen yCiX NOKa3HUKIB TinNbKW piBeHb
hibprHoreHy noHag 2,2 r/n NpogeMOHCTPyBaB BIpOriaHi
NPeayKTOPHI BMACTWUBOCTI LLOAO NPOrHO3yBaHHS NMOAOB-
XEHHS TepMiHy nepebyBaHHsA XBOPYX Y CTaLioHapi NoHaz,
48 roguH nicns BTPyYaHb Ha XKOBYHOMY MiXypi 3 npuBoay
xoneuucToniTiady. lNepeBunLLEHHS BUXIQHOTO piBHA (i-
6prHOreHy B CMpOBATLIi KPOBi MOHAA 2,2 /Ny XBOPMX Ha
xoneuucToniTiad 4o onepauii 36inbLLye PU3NK 3aTPUMKK
y CTauioHapi noHag 48 rogunH nicns BTpyYaHHs Maixe y
20 pasiB (95 % [l 2,97-136,61; p = 0,002).

Monpwu Te, WO Hawe AOCNigKEHHS obmexeHe
HEBEMVKOo BMBIPKOI, OTPUMAaHI pesyrnbsTaTi LinkoMm y3-
TOMKYHTBCS 3 AaHMMU METaaHani3iB Ta iHWKX KMiHIYHUX
[OCHImKeHb.

Tak, y pocnigxenHi D. P. J. Howard et al. (2011) [3]
npoaHasnisoBaHO WMOBIPHI NPUYMHK 3aTPUMKW MOHAA
48 rognH Ha cTauioHapHOMYy eTani NnikyBaHHSI XBOPWX,
SKWM BWKOHanNM nanapocKOmnivyHy XOmneuncTEKTOMIlO.
BvBunnu 776 BunagkiB XxoneumcTekToMil, i3 Hux 8 %
(62) nauieHTiB nepebyBanu B nikapHi noHag 2 Aoow.
ABTOPU He BCTaHOBUIW BMNAWB MOKa3HUKIB BiKy, CTaTi,
iHOEKCy Macy Tifna, CTaHy KypiHHS, CynyTHIX 3aXBOPOBaHb,
YPreHTHOCTi OnepaTuBHUX BTPyYaHb, CTYNeHs aHecTesi-
onoriyHoro pusnky (ASA) Ha TpuBanicTb nepebyBaHHs
y cTauioHapi. BogHovac xoneuuctekToMmii 3 NpuBoay
rocTporo xoneuuctuty (45,2 % npotu 21,0 %, p < 0,01),
6inbLia TpyBanicTb onepatmMBHUX BTpyYaHb (90 NpoTu
60 xBunuH, p < 0,001, MWU-TecT), yacTiwa KoHBepcis
[0 BigkpuTnx BTpy4aHs (30,6 % npotu 0 %), nigTikaHHs
xoBui (45,2 % npot 1,6 %), NisHe BUAANEHHSA ApeHaxiB,
HeaaeksaTHUIA koHTponb Bono (11,3 % npotn 4,8 %)
Ta paHHi nicnsonepaviiHi ycknagHeHHs (42,9 % npotu
16,2 %) BiporigHo YacTille Npu3BoAUNY 40 NOAOBXKEHHS
TepMiHy nepebyBaHHst y cTavioHapi. HainbinbLu BaroMyumMu
yCKNaZHEHHSIMU Y XBOPUX, siki nepebyBanu y cTauioHapi
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noHaa 48 roguH nicns nanapockoniyHOI XOrNeLMCTEKTOMIl,
6ynu nmigTikaHHs xo.ui (8,1 %), nicnsonepauinHa HygoTa
Ta bntosota (8,1 %) [3].

S.P.Cheng S.P. etal. (2008) penpocnektueHo (3a 6,5
POKy) nepernsaHynu ictopii xBopob 287 navjieHTiB Bikom
noHag 65 pokiB, SKUM YCMILLUHO BUKOHANM nanapocko-
MiYHY XONELMCTEKTOMI. YCKNaAHEHHS 3apeecTpyBanm
y 16,7 % (48) xBopux, cmepTHicTb — 0,7 %. ABTOpYM no-
PIBHANM KNiHIYHI AaHi NaLieHTiB i3 KOPOTLUMM i JOBLUMM
nicnsonepaviiHim nepebysaHHam y wnutani. CepeaHin
TepMiH nicnsionepaviiiHoro nepebyBaHHs y cTaLioHapi
CTaHoBWB 3 AHi (MixXKBapTUNbHUIA fianasoH — 3-5 fib).
€OVHIM He3anexHUM NpeauKTopoM TpMBanoro nicnsio-
nepaLiiHoro nepebysaHHsi 6yno BUHUKHEHHS Byab-sko-
r0 Cepyo3HOro ycknagHeHHs (BiOHOLEHHS LUAHCIB
(BLU) = 3,144; 95 % Ol 1,882-5,251) [1].

Ha nymky M. E. Issa et al. (2005), TpusanicTb onepadyji
He BMIMBAE Ha Yac nicnsionepaviinHoro nepebyBaHHs y
cTauioHapi. NofoBxeHHs TepMiHy nicnsionepauiiHoro
cTauioHapHoro nikyBaHHs (Binblue Hixx 3 gobu) MoxHa
odikyBaTH, KO nauieHT ByB y nikapHi 3 roctpum abo
TSXKKMM 3aXBOPIOBaHHSAM MoHag 6 AHiB 4o onepalii,
a TaKOX Y XBOPUX i3 BAXKOK CYNyTHBOK MaTonorieto.
HesanexHi nporHocTuyHi haktopu Tpusanoro nepeby-
BaHHS1 XBOPMX Nicns onepawii B CTaLioHapi: OLiHIOBAHHS
aHecTesionoriyHoro pusnky ASA 3 abo 4 6anu (BigHOCHWIA
pusuk (BP) = 4,610; p = 0,0002) i nepebyBaHHsi B NikapHi
Ginblue Hixx 6 gHiB fo onepadii (BP = 0,151 3a goby,
p = 0,001). HesanexHnmMu NPOrHOCTUMHUMI MOKa3HU-
Kamu, Lo acouitoBanucs 3i 36inblIeHHSM TPUBaNoCTi
nepegonepawiinHoro nepedyBaHHsa y cTauioHapi, Oynu
EKCTpeHe HaaxomkeHHst fo nikapHi (BP = 9,516; 95%
[l 5,770-13,261; p < 0,0001) Ta ocHOBHa maTonoris
(BP =7,948; 95% [l 3,623-12,273; p = 0,0004) [4].

[onatkoBe BUBHEHHSI MOXITMBUX NPELUKTOPIB NOA0B-
XXeHHS TepMiHy nepebyBaHHs NoHaz 72 roavHN XBOPKX Y
CTauioHapi nicns onepaLliin Ha XOBYHOMY MixXypi 3 Npusoay
XOnevuucToniTiady 4ano 3mory BCTaHOBUTY BMMMB Lue 2
MOKa3HWKIB. 3MEHLLEHHS! B NepeaonepaviiHoMy nepiogi
piBHs remornobiHy <135 r/n acouitoBanocs 3i 3poCTaHHsSM
B 2,48 pasa (95 % [l 1,16-5,29) BiOHOLIEHHS LUaHCIB
NOLOBXEHHS TEPMiHY NepebyBaHHs XBOPYIX Y CTaLlioHapi,
a BIACYTHICTb MiABULLEHHS Temnepatypy Tina B nepLuy
fo0y nicns onepaLii Ha XOBYHOMY MiXypi 3MeHLLIYyBa-
O BiJHOLLEHHS WwaHciB Ha 66 % (BLU = 0,34; 95 % I
0,1661-0,6885; p = 0,0028).

OTxe, He BCTAHOBMNM BMIVB BIZY NanapocKOniyHOro
BTpyyaHHs (SILC, 4PLC, LCLT) Ha TpvBanictb nicns-
onepavjiiHoro nepebyBaHHS XBOPYX Ha XONEeLMCTONiTias.
lMpenukTopom nepebyBaHHS y CTaLjioHapi noHaz, 48 roauH
nicns onepaLii XBOpYX Ha XoneuycToniTias BUSBUBCS ne-
penonepaviiHni pieHb (ibpuHoreHy. PiBeHb reMornobiHy
[10 ONEePaTMBHOIO BTPYYAHHS! Ha XOBYHOMY MiXypi MEHLLNIA
3a 135 r/n 36inbLLye pU3nK NOAOBXEHHS NicnsionepawiinHo-
ro nepebyBaHHs XBOPUX NOHaA 72 rofuHu, a BiACYTHICTb
y nepLuy ao6y nicnst onepauii NigBULLEHHS TeMnepaTypu
Tina 3HWXYE pU3VK 3aTPUMKM y CTavioHapi noHaa 3 4obw.

BucHoBKku

1. TpuBanictb nepebyBaHHA XBOpKX Yy CTaLlioHapi
nicns onNepaTUBHOTO BTPYYaHHS HA XOBYHOMY Mixypi 3
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NpUBOAY XONeumcToniTiady He 3anexuTb Bif Biky, CTaTi,
iHOekcy macu Tina, CTaHy TIOTHOHOMNAMIHHS, CynyTHIX 3a-
XBOPIOBaHb, CTYNeHs aHeCTe3ionoriyHoro pusunky (ASA),
BUAY Ta TpuBanocTi onepadii. HaikopoTwuin cepeaHin
TepMiH rocnitansHoro nepebysaHHs 6yB y XBOPUX rpyni
LCLT nopieHsiHo 3 SILC i 4PLC.

2. ®aKTOpOM PU3NKYy MOLOBXEHHS TEPMiHY nepe-
6yBaHHs noHaa 48 roguH XBOpKX Ha XoneuucToniTias
nicns nanapocKonivYHOro BTPYYaHHS Ha XKOBYHOMY MiXypi
€ 30inbLUeHHs BUXiAHOMO piBHS (hibpuHOreHy B nepen-
onepaLinHomy nepiogi noHag, 2,2 r/n (BLU = 20; 95% [l
2,97-136,61; p = 0,002).

3. 3MeHLeHHs B nepegonepauiniHoMy nepiofi piBHs
remornobiHy <135 r/n acovjtoBanocs 3i 3pocTaHHaM y 2,48
pa3a (95 % [l 1,16-5,29) BigHOLLEHHS LWaHCIB, a BiACyT-
HICTb NiABMLLEHHSA TemnepaTypu Tina B nepLuy Aoy nicns
nanapockoniYHoI onepaii Ha XKOBYHOMY MiXypi 3 IPUBOAY
xorneumcToniTiady 3MeHLyBano Ha 66 % BigHOLIEHHS
waHcis (BLL = 0,34; 95 % [l 0,1661-0,6885; p = 0,0028)
3aTPUMKM XBOPUX Y CTaLlioHapi GinbLue Hix 72 roauHu.
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BeaAeHHA XBOPUX HA ayTOIMYHHi 3aXBOPIOBAHHA NMEYiHKK
Ha OCHOBI 0CTaHHiX pekomeHAaLin EASL 3 ypaxyBaHHAM
BAQCHOr0 AOCBIAY

0. M. CtrenaHoB?, C. B. KocuHcbka?, O. B. MaBAeHKO?

7Y «HeTuTyT ractpoeHTeponorii HAMH Ykpaitu», M. AHINpo, YkpaiHa, 20AecbKuii HalioHaAbHWIA MeAUYHWIA yHiBEpCUTET, YKpaiHa

[lo ayToiMyHHMX 3aXBOPIOBaHb NeYiHKM HanexaTb ayToiMyHHUIA renatut (AIT), nepBUHHWIA GiniapHuit Lpos/xonaHrit (MBX),
NEPBUHHUIA CKnepoayroumnii xonawrit (MCX) Ta ayToiMyHHi xonaHrionartii. BoHu € pigkMmu, HeaoCcTaTHLO BUBYEHWUMM, @ OTXe
CKMagH1MKM Ans pO3yMiHHS Ta BEAEHHS HaBiTb BY3bKOMPOMiNbHAMM creLjanictamu.

MeTa po60oTu — HagaTi cyyacHe ysIBEHHS NP0 ayTOIMYHHI 3aXBOPIOBAHHS MEYiHKM Ta ixHi 0COOnMBOCTI.

Baxxnueo poapisnaty AT, MBX, MCX. EnigemionoriyHi AaHi caigyaTb npo iXHK HU3bKY MOLUMPEHICTb, ane crnocTepiratoTb i
36iMbLUEHHS. YpaxatoTb 0ciO Monogoro Ta cepeaHboro Biky, AllC i MBX giarHocTyoTb YacTilwe B xiHoK, NCX — y YonosikiB.
ETionorivHi YuHHWKM 3anMLLIaloTbCA HEBIAOMUMM, PO3IMSAAETLCS POrb BipyCHO-BaKTepianbHIIX, TOKCUYHIX, MEANKaMEHTO3HUX
areHTiB, WO 3MIHIOIOTb IMyHHY cCTeMy 3 (hOpMYBaHHAM ayToaHTWTIN. MaroTb 3HaYeHHst reHeTUdHi drakTopu. [iarHocTuka
6asyeTbca Ha xapakTepHux o3Hakax. Al Moxe nepebiraTi SiK rocTpuiA YU XPOHIYHWIA renaTtuT, UMpo3 abo dynbMiHaHTHa
NeYiHKOBO-KMITUHHA HEOCTaTHICTb, TPMBano Moxe ByTn 6escumntomHum. Ans MBX i MCX xapakTepHa KIiHika xonecTasy —
LUKIpHWIA CBEPOIX, KOBTAHULS, 3MiHW LUKiIpK. Ha ni3Hix CTagisx po3ropTaeTbCs KapTuHa LMpo3y nediHky. Y neviHkoBux npobax
npu AIl" nepeBaxae LMTONI3, KU carae BENUKWX 3HadeHb, npu MBX Ta MNCX — xonecras i3 BUCOKMMU NyxHO hocaTasoto
Ta [TTI. [liarHocTuka 3a Mapkepamu Mae NpoBigHe 3HaYeHHs B HaLwin kpaiHi. Ha kopucTb AllC cBigumTb BuaHayeHHs ANA,
SMA, aHTu-LKM, aHTu-SLA, aHTu-LP aHtn-LC1, ASGP-R, nigsuiieHHs IgG. BucokocneumdiuHum mapkepom MNBX e AMA-M2,
npu NCX moxyTb BusiBnstucs p-ANCA. Cepep Bidyaniaytounx metogis renatobiniapHoi cuctemu BuaineHo MPXII™ sik TOYHMIA
METO/, OLjiHIOBaHHS NMpoTokoBoi cuctemu npu MCX Ta enactorpamy neviHkv 4515t BU3HAYeHHs CTyneHs ibpoay npu ii pisHux
3axBOPIOBaHHsX. JlikyBaHHS ayTOIMyHHUX 3aXBOPIOBaHb MEYiHKM, 3riAHO 3 OCcTaHHIMKU pekomenaalismmn EASL, Bkniovae
iMyHOCYnpecuBHy Tepanito ropMOHaMu, a3aTionpuHOM, iHWMMK LTocTatkamm, YOXK. Ockinbku AaHi oka3oBoi MeanLmHn
niMiTOBaHi, BBaXAETbCS, LLO B NiKyBaHHi Takux XBOPUX Mae nepesary Aymka nikaps-exkcnepra. HaBegeHo KiiHivHi npuknaau,
LLI0 HAOYHO AEMOHCTPYIOTb 0COBNMBOCTI BEAEHHS! LINX XBOPWX.

BucHoBku. [liarHocTuka Ta nikyBaHHs ayTOIMYHHMX 3aXBOPIOBaHb MEYiHKW € CKNagHWM NpoLecoM. Y LboMy AonoMararTb
Cyy4acHi pekoMeHaLii, Nopsa 3 TUM MatoTb 3HAYEHHS KIiHIYHWIA JOCBIA Nikaps Ta iHAMBIAyanbHi AaHi KOHKPETHOrO XBOPOTO.

BeaeHue 60AbHbBIX ¢ AYTOUMMYHHbIMHU 3aboreBaHMAMM NEUEHU
Ha 0CHOBE NOCAEAHUX peKomeHAauuﬁ EASL c yuetom c06CTBEHHOro onbiTa

0. M. CtenaHos, C. B. KocuHckas, E. B. laBreHko

K ayTonmMmyHHbIM 3aBoneBaHVsIM NeYeHn OTHOCST ayTOUMMYHHBI renatiT (AVI), nepBuYHbIi GUnMapHbIi LMPPO3/XonaHruT
(MBX), nepBKYHbIN cknepoaunpytoLmii xonaHruT (NMCX) n ayTouMMyHHbIe xonaHrnonatii. OHM ABRSOTCS PeAKUMI, HeJocTa-
TOYHO M3YHYEHHbIMU, MOITOMY CMOXHBIMM 115 NOHUMAHWUS U BEAESHUS AaXe Y3KONPOMUIbHLIMIA creuuanucTamu.

Llenb pa6oTbl — NpefocTaBUTL COBPEMEHHOE NpeacTaBreHe 06 ayTOMMMYHHbIX 3a060MEBaHNsSIX NEYEHN U X OCOBEHHOCTSIX.

BaxxHo yetko pasnuyate AU, MBX, NMCX. 3nuaemuonornyeckme AaHHble CBUAETENBCTBYHOT 00 MX HU3KOI pacnpoCcTpaHeH-
HOCTW, HO OTMeYaeTcs ee pocT. MNopaxatoT Ny, Monogoro u cpeaHero Bospacta, AU 1 MBX AnarHoCTUPYIOT Yalle XEHLLMWH,
MX =y MyX4uH. 3Tronornyeckue aktopbl OCTATCA HEU3BECTHLIMU, PACCMaTPUBAETCS POfb BUPYCHO-OaKTepuasnbHbIX,
TOKCUYECKVX, MEOUKAMEHTO3HBIX areHTOB, KOTOPbIE U3MEHSIOT UMMYHHYHO CUCTEMY C (hOpMUpOBaHWeM ayToaHTuten. Mve-
0T 3HayeHue reHeTuyeckme akTopbl. [MarHoCTMKa OCHOBBLIBAETCS Ha XapakTepHbIX npusHakax. AU MoxeT npoTtekaTb
KaK OCTPbI UMK XPOHUYECKUI renaTtuT, Lppo3 UK dynbMUHAHTHasA NeYeHOYHO-KNETOYHas HeAoCTaTOMHOCTb, ANUTENBHO
MOXeET 6bITb BeccumnToMHbIM. Ans MBX 1 MCX xapakTepHa KnuHWKa XornecTasa — KOXKHbIN 3y[, KENTyxa, U3MEHEHNS KOXM.
Ha nosgHux ctagusix pasBopaynBaeTcsa KapTuHa Lmppo3sa nedeHun. B neyeHouHbIx npobax npu AU npeobnagaeT uutonums,
[OCTUraKoLLWMIA BbICOKMX 3HadeHui, npu MNBX 1 MNCX — xonecTas ¢ BbICOKMMY LuenodHorn docatasoit u [T, QuarHocTuka
Mo MapKepam UMEET peLuatoLLee 3Ha4eHne B Hallen cTpaHe. B nonbay AUIT cengetensctBytoT 06Hapyxerne ANA, SMA, aH-
Tn-LKM, aHTu-SLA, aHtn-LP aHtn-LC1, ASGP-R, nosbiwueHue IgG. BeicokocnevumduyHbiM Mapkepom MNBX sensetcs AMA-M2,
npu MNCX moryT onpepensteca p-ANCA. Cpean BU3yanuavpyroLmx MeToA0B renatobunmapHoii cuctemsl BolgeneHsl MPXIT
KaK TOYHbIA MeTOo OLEHKV NPOTOKOBOW cucteMbl npu MCX v anactorpaMmy NeYeHn Ans yCTaHOBMNEeHWs cTeneHn ¢ubposa
npy ee pasnnyHbIx 3aboneBaHnsx. JleyeHne ayToMMMYHHbIX 3a60neBaHuii NeYeHu, CornacHo NOCneaHNM peKoOMeHAaLMAaM
EASL, BKknto4aeT MMMYHOCYNPECCHBHYHO Tepanuio ropMoHaMK, a3aTyonpuHOM, Apyrumu uutoctatukamu, YOXK. Mockonbky
[aHHble [10Ka3aTeNnbHON MeOULMHBI MMMUTUPOBaHbI, CHUTAETCS, YTO B NEYEHUN Takux GOMbHbIX MEpeBELUMBAET MHEHWe
Bpaya-akcnepta. [prBeaeHbl KNMHUYECKWe NPUMEPbI, AEMOHCTPUPYHOLLME OCOBEHHOCTY BEAEHNS STUX GOMbHbIX.

BbiBoAbl. [InarHocTvika 1 neYeHne ayTonMmyHHbIX 3aD0neBaHmin NeYeHr — CIIOKHbIA nMpoLiece. B 3Tom 3HauuTensHO nomo-
ralT COBPEMEHHbIE PEKOMEHJALMM, BMECTE C TEM UMEKT 3HAaYEHWE KIMHUYECKMIA OMbIT Bpaya 1 MHAMBMAYanbHbIE AaHHbIe
60rbHOrO.
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Management of patients with autoimmune liver diseases on the basis of the latest
EASL recommendations and our own experience

Yu. M. Stepanoyv, S. V. Kosynska, O. V. Pavlenko

Autoimmune hepatitis (AIH), primary biliary cirrhosis/cholangitis (PBC), primary sclerosing cholangitis (PSC) and autoimmune
cholangiopaties are the autoimmune liver diseases. These diseases are rare and remain under-explored, therefore difficult
for understanding and conducting even by specialists.

Aim. To provide a comprehensively modern view of autoimmune liver diseases and their features.

It is important to clearly distinguish AIG, PBH, and PSC between each other. Epidemiological data indicate low prevalence of
these diseases, but its growth is noted. Most of the patients are young and middle age, prevalence of the AlH and PBC is higher
in women, for PSC —in men. Etiologic factors remain unknown; the role of viral-bacterial, toxic, drugs that change the immune
system with forming of autoantibodies is examined. Genetic factors also may play role in pathogenesis of these diseases.

Diagnostics of autoimmune liver diseases are based on specific signs. AIH can proceed as acute or chronic hepatitis, cirrhosis or
fulminant hepatic-cellular insufficiency, but also can be asymptomatic for a long time. For PBC and PSC, the clinic of cholestasis
is characterized by skin itch, jaundice, skin changes. In later stages, a picture of cirrhosis develops. Hepatic tests in patients
with AIH are characterized by predominance of cytolysis that can reach high values, and for PBC and PSC — cholestasis with
high alkaline phosphatase and GGTP.

Diagnostics with specific markers of autoimmune liver diseases are crucial for our country. AlH is characterized by detection
of ANA, SMA, anti-LKM, anti-SLA, anti-LP anti-LC1, ASGP-R, and increased level of IgG. A highly specific PBC marker is
AMA-M2, while p-ANCA can be determined in PSC.

Among the visualizing methods of the hepatobiliary system, MRCP was identified as an accurate method for evaluating the
duct system in PSC and liver elastography for evaluating the degree of fibrosis.

Treatment of autoimmune liver diseases, according to the latest EASL recommendations, includes immunosuppressive
therapy with hormones, azathioprine, other cytostatics, UDCA. Since the data of evidence-based medicine are limited, it is
believed that an expert opinion can be crucial for the treatment of such patients. Clinical examples showing the features of
management of autoimmune liver diseases are given in this article.

Conclusions. Diagnosis and treatment of autoimmune liver diseases are a complex process. In this case, the latest modern
recommendations can considerably help, at the same time, the clinical experience of the doctor and the patient’s individual

data still matter

Yce yacTilwe y npakTuui TpannaTbCs 3aXBOPHOBaHHS
MEYiHKK, L0 MaKTb ayTOIMyHHI MPUYMHM Ta MexaHi3amMu
PO3BUTKY, TOMY OCTaHHIMW pokamu iHTepec nikapis i Ha-
YKOBLIiB A0 L€l npobnemu cyTTeBo 3pic. [10 ayToiMyHHMX
3axBOPIOBaHb NEYiHKV Hanexarb Taki HO30MOri4HI OANHM-
Ui, K ayTOIMYHHWIA renaTuT, nepBUHHWIA BiniapHnii umpoa/
XOMaHriT, NEPBUHHUI CKNEPO3YKOYNA XONaHriT Ta ayTo-
iMyHHi xonaHrionaril. Ll 3axBoptoBaHHs BBaxatoTb AOBON
PiOKICHMU, HEOOCTATHLO BUBYEHVMM, @ OTXKE CKIMaZHUMM
ANs PO3YMiHHSA Ta BELEHHS HaBiTb BY3bKOMPOXinbHY-
MK cneuianictamu. 3rigHO 3 YMHHUMK HOPMATUBHUMM
[JOKYMeHTaMW, Lii 3aXBOPIOBAHHS € NpodinbHUMU Ans
racTPOEHTePOroriB-renaronoris, a He nikapis 3aranbHoOro
npodinto, Xo4a He pigKko caMme BOHM € NEPLUMMM, XTO Mae
CrpaBy 3 MU XBOPUMM 1 MOBUHEH AiarHocTyBaTh abo
3anipo3puTy NAToNorito Ta nepegaTyt BYacHO, Ha paHHix
cTagisx, cneuianicry.

Merta po6otu

Hapatu cyyacHe ysBneHHs npo ayToiMyHHi 3aXBOPIOBaH-
Hs1 MediHKK Ta iXHi 0cobnmBoCTi.

Hacamnepen, HeobXigHO YiTKO PO3pi3HATM Lii 3aXBO-
ptoBaHHs. [Ins LUbOro MOXHa CXeMaTU4HO NpeacTaBuUTy
nokanisauito Ta Hanpsm aytoarpecii NpoTh OKpeMmux
CTPYKTYP MEYiHKN NMPU OKPEMUX HO30MOMYHNX OAMHULISX
(puc. 1).

YMOBHO Npu ayToiMyHHOMY renaTtuTi aytoarpecis
CMpsiMOBaHa NpOTY BacHe renaTtoLuTy, Npy NepBUHHOMY
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6iniapHoMy LMpO3i/xonaHriTi — NpoT! MIKPOCKOMIYHMX
6iniapHyX NPOTOYKIB, NPW NEPBUHHOMY CKIEPO3YHHOMY
XONaHriTi — MPOTW MAKPOCKOMNIYHMX NPOTOKIB, NepeayciM
XOnefoxy Ta BENUKMX NEYiHKOBMX NPOTOKIB.

Ha xanb, ue mano 3po3ymino 3 TUX rpOMi3aKnX BU-
3HaYeHb, L0 HaJaKTb CyvacHi NOCIOHMKN.

3a BU3Ha4eHHs M, ayToiMyHHUI renatuT (AIT) — ue
XPOHiYHe 3anarnbHe 3aXBOPIOBaHHSA MeYdiHKK, Lo nepebi-
rae 3 niasMoKNITVHHOK iHAINbTpaLlieto, nepunopTanbHUM
a60 HinbLL NOLUMPEHUM 3ananeHHsIM, iICTOTHOIO rinepram-
marnobyniHemiero, MOSIBOO B CMPOBATLL KPOBI ayTOAHTUTIN
i 3200BINBbHOO BIAMOBIAAK HA IMYHOCYMPECWBHY Tepanito
[3,7,9,16].

lMowwmpeHicTb 1oro konueaeTbes Big 4 1o 43 (B €B-
poni — 15-25) Bunagkis Ha 100 000 HaceneHHs; MeHLUe
XBOPIlOTb B a3iaTCbk1X KpaHax, binblue — B eTHIYHO 3a-
KPUTWX PerioHax; YacTilLe XBOpItoTb XiHKM, HibK YOMOBIKY,
y cniBBigHoLeHHi 4:1-8:1[8,11,18].

lMepBWHHMIA BiniapHUIA LUMPo3 — Lie 3ananbHe 3axso-
PIOBaHHS! MiXXOMBKOBUX i CENTabHMX )KOBYHUX MPOTOKIB
ayTOIMYHHOI NPUPOAU, KOMK MOCTYNOBO MOPYLLYKTLCS
BHYTPILUHBbOMEYIHKOBI XXOBYHi MPOTOKM, L0 NPU3BOAUTH
[0 [lYKTOMEHIT Ta NePCMCTYHYOrO XONecTasy 3 PO3BUTKOM
LMpo3y Ta TepMiHanbHOI CTazji NeYiHKoBOi HeLOCTaTHOCTI
[4,6,10]. 3apa3a BBeAEHO TOUHILLIWIA TEPMIH — «EPBUHHUI
GiniapHuin xonaHrit» (MNBX), Wo BiobuBae CyTb 3axBoO-
ptoBaHHs [4]. MowwupericTb H13bka — 2—40 Ha 100 000
HaceneHHs; YacTiLLe XBOPitoTb XiHKK, HiX YoroBiku (8:1).
Haitvacriwe possuBaeTbest B 0oci6 Bikom 40-60 pokis,
Ayxe piako B monoawwmx [4,10,22].
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IMepBuHHNIA ckrepodytoumin xonaHriT (NMCX) — XxpoHiuHe
3aXBOPIOBAHHS NEYIHKW HESICHOT ETioNOrii, KOTpe nporpe-
CyE; XapaKTepmayeTbCs HErHinHUM ECTPYKTUBHUM 3ana-
NeHHAM, obniTepyBanbHAM CKNEPO30M i CErMEHTapHO0
AUnATauielo BHYTPILLHBO- Ta NO3aneYiHKOBMX KOBYHUX
MPOTOKiB, NPM3BOAAYM 0 BTOPUHHOTO BiniapHoro Lmposy
[17,20]. MepeBaxHO XBOPIKOTL YOMOBIKM MOMOAOTO BiKY, MO-
LUMPEHICTb HM3bka — 6—14 Ha 100 000 HaceneHHs [13,17].

Lli 3axBOptoBaHHA MOXYTb MOEAHYBaTUCh, TOOTO B
KOHKPETHOTO XBOPOr0 OAHOYACHO CMOCTepiratoTb Kirnbka
HanpsiMiB ayToarpecii, Togi po3BMBaroTLC overlap-CuH-
apomu: AIF+MNBX, AIT+MNCX, pigwe — MNBX+MNCX
[7,18,23,26]. BoHn MOXyTb pO3BMBATUCH Mi3Hille, 3
PO3BUTKOM 3aXBOPIOBAHHS Bifj KNMACUYHOTO MOHOKOMIO-
HEHTHOTO [10 NOMIKOMMOHEHTHOTO.

CknagHoto, He BUPILLEHO NPoBnemoto € BUSIBMEHHS
03HaK ayToIMyHHOrO NPOLIECY Ha TNi HLLMX 3aXBOPHOBaHb
neviHku. OnucaHo noaiGHi 3MiHW Npy MEANKAMEHTO3HUX,
anKoronbHWX, BiPYCHUX YPaXeHHSX MediHku (ocobnmso
ans sipycy renatuty C) [3,5,15,25]. MNpu ubomy Yacto
HEMOXIIMBO BCTAHOBWTH, SIKUI NAaTOreHe3 3aXBOPHOBAHHS
nepeBaxae, ki HasiBHi NMPUYMHHO-HACNIOKOBI 3B'A3KM.
CknagHo 34iNcHUTY OMepeHLiiHy OiarHOCTUKY i, Big-
MOBIAHO, MPU3HAYUTY afeKBATHE NiKyBaHHSI.

[amozeHe3 aymoimyHHUX 3aX80ptogaHb NEYiHKU

£k naToreHeTWYHi po3rnagany pisHi YUHHUKKM, ane
HasiBHICTb Oyab-SKOr0 NPSIMOTO NPUYMHHOTO 3B'5I3KY MK
Lmmmn cpaktopamu Ta possuTkom All He BusiBum [3,8].

BeaxatoTb, LLI0 BOHU MOXYTb BifirpaBaTti posib TPUrepiB,
MyckoBUX (haKTOPIB AN pO3BUTKY NepBuHHOrO enizogy All
abo BUKNMKaTV MO0 3arocTpeHHs. [1o HUx Hanexarb nepe-
[LlyCim BipycHo-BakTepianbHi iHdexwii [2,3,7,15,25). Bigomo,
LLIO MIKpOBHI YaCTKM B3aEMOZHOTb i3 YUCTIIEHHOO KiNMbKICTHO
IMYHHVIX KITITUH i Yac iHgheKLii, 3ViHIOK4M iMYHHY BignoBigb
KIITWH. FKLLO BUHVKaE 36ilA iMyHHOI BignoBiaj (HabinbLL Bu-
BYEHOIO € POsib T-KIITVH), MOXeE PO3BUHYTYICh ayTOarpecis,
30KpeMa NpOTM BMACHWX TKaHWH neviHkuy [15,25].

BMBYEHO LIMPOKMI CNEKTP MeANKAMEHTO3HUX
3acobiB, Ha Tni skux Bneplue nposiensetscs AllL Lle
Maitxe Gyab-siki npenapatit POCAMHHOTO MOXOMKEHHS,
aHTMGioTUKM, TyGepKynocTaTuku, NpoTUrpubkoBi 3acobu,
iHTepdepoHoTEpanis; Lie NEBHO MIPOK BUKIALEHO B
[OCTYMHiIl HayKoBiN niTepatypi [2,5,7].

Ha xanb, y HaLwii kpaiHi NoLMpeHi pi3Hi iIMyHOCTU-
MYTSITOPU «AMs1 NONINLWEHHS pobOTN IMYHHOT cUCTEMIY,
ki 0cobNMBO YacTo npuaHavatoTb y nepiog OP3 i rpuny.
IXHsl KinbKiCTb pisHOMaHiTHa, 6arato nikapis ix nnyTaoTs
i3 KnacoMm BrnacHe NPOTUBIPYCHWX Npenaparis, LLO cnps-
MoBaHi 6e3nocepefHLO Ha BIpiOH. IMyHOCTUMYNSTOPU
came BMIUBAKTb Ha iMYHHI KNITUHU Ta NOCUMNEHHS LIUTO-
KIHOBOrO Kackagy, Xo4a YacTuHa 3 HMX MO3WLOHYETbCS
SIK Ti, LLO MaloTb NPOTUBIPYCHUI edhekT, ane Len edekT
He MPSAMWIA, NOB'A3aHNI 3 €0 IMYHHOT cucTeMu. YuHHI
pekomeHgauii 3 nikysanHsa PBIl He pekoMeHOyOTb Ui
3aco0u ik He JOBEAEHI, @ Ha3MBaKOTb HaBITh LUKIANMBUMW.
3a HawuMK CNOCTEPEXEHHSIMU, Y YacTUHM xBopux All
pO3BVBaBCS CaMe NiCNst HeafleKBaTHOTO Ta HEAOLNBHOrO
NPU3HaYeHHs iMyHOoCTUMYnATopiB. CknagHo BiporiaHo
NiATBEPANTM LEN 3B’'A30K, HEMAE BifOMOCTEN haxoBoi
nitepatypm 3 uiei Temun. Ane, o4eBUaHO, 3BepTaTh yBary
Ha Lie NOTPIBHO SK NPU ONUTYBAHHI XBOPUX i3 MOXITUBIM
All, TaK i Npy Npu3HaYeHHi Lux 3acobiB.
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AyTOIMYHHUI
renatut

MepBUHHMIA GiniapHuiA
LUMpOo3 / XonaHrit

MepBUHHMI
CKIeposyruunm

XONnaHriT

Puc. 1. Jlokanisavuis aytoarpecii npy ayToiMyHHUX 3aXBOPIOBAHHSX NEYiHKU.

OpHak He B KOXHOTO, XTO KOHTAKTYE 3 NaToreHHUMM
YnHHMKaMK, po3BrBaeTbCs Al OCTaHHIM YacoM akLEeHTY-
10Tb Ha FeHETUYHNX (haKTOpaXx, L0 3yMOBIIOKOTb PO3BUTOK
3aXBOPLOBaHHS. 3 po3BrTKOM All” acoLitorTLCS reHu, Wo
posTalLoBaHi B AinsHLi HLA, Ha KopoTKkoMy nievi Xxpomo-
comm 6, ocobnmBeo Ti, siki kogytoTb aneni DRB1 knacy I
HLA. BoHv BignoBigatoTb 3a NpeacTaBneHHs NenTuaHmx
aHTureHiB CD4-T-knitnHam [3,16).

[popoBxytoTh BUBYaTY CKknagHui eTionatoreHes All’,
HaronoLuyo4m, WO € HEBIZOMI, AOCI HE BUSIBIEH] YMHHUKM
AIl" Ta iHWKX ayToIMYyHHKX 3aXBOPIOBaHb [8].

TpurepHi hakTopu iHLLMX ayTOIMYHHUX 3aXBOPHOBaHb
neviHky nogioHi. Mpw MBLL Takox BUsiBNEHO BakTepiliHi,
BIpYCHi Ta iHLUi areHTu, SKi NOB’A3aHi 3 MOMeKynspHO
mimikpieto [6,10,22]. MipyBaT-gerigporeHasHuii Komn-
nekc E2 — oCHOBHW aHTUMITOXOHApIanbHWUIA ayToaH-
TUreH NIOOVHNA, HAsBHUIA B iHWKX GionoriyHux Buais,
Mae HanbinbLy noaibHIiCTb 4O MIKPOBHMX KOMMMeKciB
(E. coli, Helicobacter pylori, Mycobacterium, Chlamydia
pneumoniae, LMTOMEranoBipycHa iHdekuis Ta iH.)
[6,22,25]. BctaHOBNEHO, LLO AEsiKi XiMiYHI/KCEHOBIOTUYHI
CrOMyKM (Xap4oBi Mpunpasu, KOCMETUKA) MOXYTb CTW-
MYIIOBaTV aHTUMITOXOHZpianbHi aHTuTina (AMA) [22].
He BUKNIOYAETLCS TaKOX PONb EHOOKPUHHUX YMHHUKIB
y po3sutky MBX. Bigomo, Lo 3axBoptoBaHHS YacTille
PO3BMBAETLCS B XIHOK y KniMakTepuyHoMy nepioi, pig-
e — nig yac aritHocTi [10].

Y natoreHesi [CX, kpiM Ha3BaHWX haKTOpIB LOBKiN-
NS, MPUMYCKAETbCS ICTOTHA POMb CTaHy KULIEYHWKa Ta
KuLLeYHoro 6ap’epa Yepes YiTkuii 3B’930K i3 XPOHIYHUMM
3ananbHUMK 3axBoptoBaHHsIMM kuwweyvHuka (X33K). Bi-
J1oMo, o 60-80 % naujenTis i3 NMCX Manu acouiaLiio 3
X33K [13,17,20]. ina MNCX Takox BUSBNEHO BUPaXEHY
CiMelHy Ta reHeTWYHY CXWIbHICTb, KOTpa noB’s3aHa 3
rannotunamv HLA-B8, -DR3, -DRW52, wo nigsuyye
puwank B 10-100 pasis [13,17,20].

HiaecHocmuka ma dugpepeHyiliHa diaeHocmuka
aymoiMyHHUX 3axX80ptoeaHb MeYiHKu

CknapHicTb 3aXBOptOBaHb NeYiHKW 3aranom Ta ayTo-
iIMyHHUX NaTOmOrii 30Kkpema noB’si3aHa 3 TPUBAsoHo Bid-
CYTHICTIO CUMNTOMIB 260 MackyBaHHSIM Mif iHLLi XBOpobu.
Al moxe nepebiraTit sk TOCTPUIA renaTuT, XPOHIYHWIA
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NiKapro-npakTnky

Tabnuus 1. AyToiMyHHi 3aXBOPIOBaHHS, LLO aCOLitOKTLCS 3 ayTOIMYyHHUM renatutom

(3a cuctemamm)

3axsoptoBaHHs
€HOOKPUHHOI crcTeMU

PeBmartonoriyHi
3aXBOPIOBAHHS

3axBoptoBaHHs oueit

lacTpoeHTeponorivHi
3aXBOPIOBAHHS!

3axBOpIOBaHHS HUPOK
3axBOPIOBaHHS! KPOB

3axBoptoBaHHS NereHb

[epmatonoriyHi
3aXBOPIOBaHHS

AyTOIMYHHWIA TUPEOTAUT (KOXHWIA MATUIA XBOPUIL)
AyTOIMYHHWIA NONiEHAOKPUHHIIA cuHapPoM 1 Tuny (pigko)
Llykposuin gjaet 1 Tny
PesmatoigHuit aptput
PeBmatnyHuin Backynit
CWCTeMHUIA YepBOHUIA BOBYaK
CwvHapom PeiiHo

BorHuesa cknepoaepmis
CwuHgpom Werpena
CREST-cuHapom

[Monimio3nT ToLLO

Ipupoumknit

KOH'loHKTMBIT

Bupaskosuii konit

Lleniakis

Overlap-curgpom 3 MNBL abo MCX
Hedpponarii

lemoniTnuHi aHemii

AyToiMyHHi TpOMGOLMTONEHiT
IHTEpCTULianbHi ypaxkeHHs nereHb
®ibpo3ytounit anbeeoniT
BpohxiansHa actma

Bitiniro

Anoneuis

YepBOHWIA Nnackuin nuLan Towo

renaTuT i UMpO3 NediHkW, MOXHa cnocTepirati gynbmi-
HaHTHY NEeYiHKOBO-KMITUHHY HepocTaTHicTb [3,5,7,18].
XBOpuWit MOXe 3BepHyTUCA [0 nikaps Ha Oyab-akin
cragii; y 25-34 % xsopux All" nepebirae 6eacumnToMHo
1 piarHocTyeTbCa Ha ctadii umpody nevidku [7,11,18].
Linpo3 moxe nposiBnATMCS Bigpasy YCKNagHEHHSAMMU:
KPOBOTEYEIO 3 BAPUKO3HO PO3LLMPEHUX BEH CTPABOXOAY,
HabpSKOBO-aCLMTUYHAM CUHAPOMOM, NEYIHKOBOHO EHLIE-
dhanonarieto. Y GinbLwocTi All” nporpecye Ao uypo3y nicns
KiflbKOX POKIB Tepanii Ha Tri iMyHOCynpecopiB i peLmayBiB
3axBoptoBaHHs [9,11,12].

MBX i MCX € OCHOBHMMYW XONMecTaTUYHUMU 3a-
XBOPIOBaHHAMM, nepebiraloTb 3 BUPAKEHWUM LLKIPHUM
cBepbexem i xoBTaHULE. Kpim BnacHe XonaHrity,
MBX i MCX matTb 03HaKW renatuty, 3 4acoM TaKOX
nporpecytoTb y Umpos [4,13,17,19]. Mpu MNBX Buainsotb
LLOKNiHIYHY, 6€3CMMNTOMHY CTagito, PO3ropHYTY CTazio
KNiHIYHWX NPOABIB, KiHLEBY CTajito 3 yCKNagHEHHAMU.
3a Hawwum Jocsigom, Ao ocobnmeocTen nepebiry MNBX
i MCX HanexuTb LUBWMAKWIA PO3BMTOK NOPTANbHOI rinep-
TeH3ii, WO He BiANoBiaae cTafii ypaeHHs neviHku, npu
foBoni 36epexeHomy renatouuTi. Tak, cnoctepiranu
BMNaJOK PO3BMTKY nopTanbHoi rineptensii npu MBX
3a 1 pik Big 0-1 cragii go 2 cragji 3a gaHumun EIAC
6e3 nikyBaHHsI.

Y PO3ropHyTiN KniHi4HiIn kapTuHi NBX BU3HaYatoTh
TSDKKMA LWKIpHUA cBepOiX, XapaKTepHUA CTaH LUKipy
(>KOBTSIHMLA, CyXiCTb, rinepnirMeHTaLis Ta rinepkeparos
LUKIPHMX MOKPUBIB, BUPaXeHi pO34yXyBaHHS — YacTille
Ha XXWBOTI, HMXKHIX KiHLIIBKaX, KcaHTenasmu — YyacTille Ha
noeikax). Yepes HeOOCTATHICTb HAOXOMKEHHS XOBYI B
KULLEYHVK PO3BMBAETLCS BiniapHa HegoCTaTHICTb — He
NEePETPaBIOKTLCS XKUPU, € CTEATOPES, HECTaYa XMPOPO3-
YUHHUX BiTaMiHiB, CMHOPOM ManbabcopOuii, CXyaHEHHS.
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TaKkox 4acTo PO3BMBAOTLCS KOBYHI KaMeHi, GiniapHui
naHkpeatuT. 3 MpOrpecyBaHHAM XomnecTtasy CrocTepi-
ralTb OCTEOMNopo3, a NOTiIM OCTEOMANSLL0 — KPUXKICTb
xpebuiB, naTonorivHi nepenomMu. 3HWKEHHS IMyHITETY
yepe3 XBopoOy Ta NpUIMaHHs iMyHOCYMpecopiB 3yMoB-
noe Baxkuii nepebir 6aHanbHUX iHgEKLin, ocobnueo
AnxanbHuUX Wnsxis, ax go 3arnbeni. MogibHi nposieu
xonecTtasy crnoctepiratotb npu MNCX.

BaxnuBo 3BepTaTtv yBary Ha CynyTHi ayTOiIMyHHi
3axBoptoBaHHs [18], Wwo MoxyTb noegHyeaTtuch 3 All,
MNBX, NCX (mab6n. 1).

€ BiOMIHHICTb | 3@ nabopaTopHUMK AaHumK. 3a
nokasHukamm GioximiuHMX nediHkoBux TectiB Ana All
XapaKTepHU BUPAXKEHUI LIMTOMI3, iHOAI 3 AyXe BUCO-
kumun pisHsmm AnT, AcT, 3a BiACYTHOCTi UM HE3Ha4YHOro
xonecrasy [3,9,16,26].

[na MBX i MCX BnacTviBi HaA3BKYaHO BUCOKI NOKa3-
HUKK xonecTaay, J1® i [T, wo mMoxyTs 6yT! eanHMm
nposiBaMy 3aXBOPIOBAHHS Ha paHHin cTadii, a uuTonia
aKkTUYHO € HacnigkoM xomnecTasy 1 3anexuTb Bif CTy-
neHst ypaxeHHs renarouuty [10,14,26].

IHCTpyMeHTanbHi MeToau, WO 3aCTOCOBYHOTLCSA ANS
AiarHocTuKY Ta AMdepeHLiiHOI AiarHOCTUKM ayToiMyH-
HUX 3aXBOPIOBaHb, BKMOYaKOTh pyTuHHe Y3 OUrl, KT
oun, MPT OYM, MPXMI, EPXMI, eHpockoniyHe Y3,
ponnep-Y3[ CyanH YepeBHOT MOPOXHUHW.

Lli meTooy BMSBNAKOTL O3HAKW renatuTy, XOnaHriTy,
3MiHW NapeHXiMu1 NeYiHKN Npy Lypo3i, nopTarnbHy rinep-
TEH3it0, renarto- Ta CnieHoMeranito, CTaH MpPoTOKiB, KaMeHi
XKOBYHOTO MiXypa Ta NpOTOKiB, MATOMOrito NiALLYHKO-
BOi 3armo3u. OCTaHHIM YacoM aKTUBHO 3aCTOCOBYHTb
HeiHBa3inHI enacTorpadyiyHi METOAN NS OLHIOBaHHS
ibposy neviHkn [19]. OgHak faHi LMX OOCMiMKEHb He
€ CrneundiyHnMmn, MOXyTb ByTU BM3HAYEH NPy iHLLMX
3axBoptoBaHHsIX GiniapHoro TpakTy. 3 Halioro Jocsiay,
HEpIAKO XBOPOMY BUKOHYHOTb YBECh Nepenik AOCTiMKEHb,
HaBiTb GaraTopa3oBo, MoKV BCTAHOBNSATb AiarHo3, a iHopi
110r0 TaK i He MOXHa YTOYHUTY.

Be3ymMoBHO, NepLUOpsaHE 3HAYEHHS B AiarHOCTUL
Ta gudepeHuinHin giarHoctuui Al TBL, Ta iHWwKnx
3axBOPIOBaHb MEYiHKM Mae BM3HAYEHHS Mapkepis
[2,3,5,7,9,10,16,23,24]. HanvacrTiwe gns giarHoCT1KM
AIl" BU3Ha4aroTb Taki Mapkepu, K aHTUHyKNeapHi aHTu-
Tina (ANA), aHTuTINa 8O rMagkoM's30BuX knitnH (SMA),
aHTUTINa 40 MIKPOCOMIB MEYiHKM i HUPOK (aHTn- LKM),
[0 PO34YMHHWX NEeYiHKoBMX (aHTW-SLA) i mediHkoBO-MaH-
KpeaTuyHux (aHTu-LP) aHTureHis, 0o UMTO30MbHOMO
aHTureHy nediHku tvny 1 (aHtn-LC1); octaHHiM yacom
Yy NPaKTUKY BXOAUTb BU3HAYEHHS aHTUTIN [0 aciano-rmi-
konpoteiHoBux peuentopie (ASGP-R). CnekTp BigomMnx
BCTaHOBIEHWUX ayTOAHTUTIN HabaraTo BinbLUwii, NOCTINHO
MOMNOBHIETLCS HOBUMM Mapkepamu [7,8]. BoHu Bigpis-
HAIOTBCSA CMEeUMMIYHICTIO Ta YyTIUBICTIO, ane XOAeH
HE € MaTOrHOMOHIYHVM, TOMY MPOAOBXYHTHCS MOLLYKU
«ifeansHOro» Mapkepa.

lMcTonorito BBaXakTb HEODXIAHO AN BCTAHOBMEH-
Hs giarHody Al Onsa Al xapakTepHi nepunoptanbHui
renatut 6e3 ypaxeHHs XXOBYHWUX MPOTOK, CTyMiHYaTi
HeKpo3w, iHinbTpaTty 3 nimdgounTie i NNasMouuTiB, AKi
CKyMYyKTbCSA Ha MEXi MK CTPOMOIO Ta napeHxiMoto. Mpu
roctpomy nepebiry — NnaHnobynspHMIA renaTtuT i3 po3so-
TMMW MOCTOMOAIGHUMU HEKPO3aMU renaToLuTiB, MOXYTb
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6YyTV NepyLeHTparbHI HEKPO3M, @ 3 YaCoM NPy XpoHisaLlii
npoLecy Bif3Ha4aloTb nepexig Big NepuLeHTpanbHOro
[0 nepunopTansHoro renatuty. MoxHa crnocrtepiratit
3MiHW, WO He xapakTepHi Ana All" (xonaHritn, cTeatos i
cTeatorenaruT, rpaHyNboM) Ta 3HWXKYHTb BipOrifHICTb,
ane He BukntovatoTb AiarHo3 Al Ha nisHix ctagisx Bu-
3HayatoTb hibpo3 i Lmpo3 neviHku. MopdhonoriyHux 03Hak,
naTorHoMoHi4Hux 4518 AllT, Hemae. Ix MoxHa cniocTepiratit
MPW iHLLMX 3aXBOPIOBAHHSIX NEYIHKM — MeAUKAMEHTO3HMX,
BiPYCHMX, TOKCUYHUX [3,5,7,9,16,26].

Yepes BiACYTHICTb NPAMUX OQHO3HAYHUX O3HAK
MixHapogHa rpyna 3 BuedeHHst Al (1999) cchopmysana
[iarHOCTWUYHI KpUTepii 3aXBOPIOBAHHS 3 OLHIOBAHHAM Y
6anax, BUAINUBLLM iarHo3u BU3HAYEHOrO Ta BiporigHOro
All" [3,9,16]. insi BCTAHOBIEHHS BU3HAYEHOrO AiarHo3y
noTpibHa BiACYTHICTb B @aHamMHe3i reMoTpaHcdys3in, npu-
IMaHHS! renaToTOKCUYHUX MiKiB, 3MOBXWBAHHS anKoronio;
BiCYTHICTb CPOBAaTKOBUX MapKepiB akTUBHOI BipyCHOI
iHdpekuii; piBHi y-rnobyniHie i 1gG, Wwo nepesuLLyOTh
HopManbHi Ginblie Hix y 1,5 pasa; Tutpu ANA, SMA i
LKM 1:80 ans gopocnux i noHaa 1:20 ans gitei; cytrese
nigsuLLeHHs aktneHoCTi ACAT, AnAT i MeHLL BUpaxeHe
MiABULLEHHS NYXHOI (hochaTasu.

MisHiwe HaBegeHo cnpoteHi kputepii Al (2008),
LLIO BKMIOYatOTb FONOBHI 03HAKM 3axBOproBaHHS [3,9,16],
y ToMy uucni mopdponorivHi (mabn. 2). Ha xanb, Yyepes
obmMexeHicTb AaHux Gioncii B Hawil kpaiHi He 3aBxau
MOXIMBE BUKOPUCTAHHSA NOAIGHUX KpUTEPIiB Y NOBHOMY
06cs3i.

PoaspisHstotb nigrunu Al npuyomy gesiki JocnigHu-
kn Buginstote | Ta ll, iHwi — we i I nigtun. AIT | Tuny
XapaKTepU3yeTbCs HAsBHICTIO @HTUHYKMEapHUX aHTUTIN
(ANA) i/labo SMAT3,7,9,16]. AIl" Il Tuny xapakTepuayeTb-
€S HasiBHICTIO CneumdivHMX aHTUTIN TUny 1 40 MIKPOCOM
neviHku/Hupok (aHTu-LKM1) abo Hevacto aHTW-LKM
ny 3 (aHTM-LKM3) i/abo aHTUTin Jo LMTO30MbHOro
aHTureHy nevinkv Tuny 1 (aHtn-LC1) [3,7,9,16]. Al 1l
TWNY BiAPI3HAETLCSA aHTUTINAMM A0 PO3HMHHKX NEYiHKO-
BKX (aHTW-SLA) Ta nediHkoBO-naHKkpeaTnyHux (aHtu-LP)
AHTUrEHIB, WO BBaXaloTb iAEHTUYHUMU Mapkepamm
(aHT-SLA/LP) [9]. OgHak € gymka, wo nogin All" Ha
NigTMNN € HEeOOPEYHNUM, OCKIMbKN BOHW HE MaloTb Bif-
MiHHOCTEW 3a KNiHIYHUMM, BiOXiIMIYHMMK, FICTOMOrYHUMMK,
reHeTUYHUMU 03Hakamu [24]. My Takox JOTpUMyEMOCh
uiei aymku, 60 B KOHKPETHOTO XBOPOro Moxe ByTu Ha-
CTiNbKV Pi3HAM CeponorivHnin Npodirnb, iHAMBIAYyanbHUA
nepebir 3axBoptoBaHHs1, HenepeadadyBaHa BignoBiab Ha
NiKyBaHHS, WO BUAINEHHS NIATAMY He BNNMBaTUME Ha
TaKTWKy BEZIEHHSI XBOPOr0, @ MaTUMyTb 3HA4YEHHS came
iHAMBIQyanbHi AaHi.

Ons giarHoctvku MBL, Hanbinblie 3HaYeHHs Mae
BU3HAYEHHS aHTUMITOXOHApIanbHUX aHTUTIN (AMA-M2),
SIKi € FONOBHMM CEPONOTYHUM [iarHOCTUYHUM MapKEPOM
3axXBOPIOBAHHSA, MaloTb BUCOKY CreundivHicTb — A0
95 %. Yepes ue HeobxigHicTb Gioncii neviHku npw MbBL
€ Cynepeyneoio.

Ons MBX nig Yac MopdhonoriYHoro AoCnigKeHHs
XapaKTepHe YPaKEHHS XOBYHMX KaHarmbLjiB — KapTuHa
HETHIHOrO AECTPYKTUBHOTO XOMaHTITY, 3 HACTYNHUM Nnepu-
LyKTYnspHUM ¢hibpo3oM, po3BUTKOM CenT i (hopMyBaHHSAM
MikpoHOZynspHoro umpo3y [4,6,10,22]. MporpecyBaHHs
MBX 3yMOBMeHe CTyNeHeM ypaKEHHS! KOBYHUX MPOTOK.
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Tabnuus 2. CnpoLueHi giarHoCTUYHi kpuTepii ayToiMmyHHoro renatuty (2008)

ANA abo SMA 21:40

ANA a6o SMA 21:80

abo LKM 21:40

abo SLA [MosnTNBHO

[[s]€] > BEPXHbOI MEXV HOPMU
>1,1 HopmK

Bioncis neviHku (03Haku renatuty) cxoxa Ha Al
TvnoBa ans All

BigcyTHicTb BipycHoro renatuty +

IHTepnpertauis iMOBIpHWIA
nNiATBEPAKEHUN

1
2

NN = N =

>6 Ganis
>7 Ganis

OpHovacHo cnocTepiratoTh paHHIo Ta MidHIo cTagii, a oTxe
€ MOXNMBICTb NOMUIKM AaHux Gioncii yepes HeoaHopIA-
HICTb YpaxeHHs neviHkn. Tomy, 3a pekomeHdauismm EASL
2017, Gioncis nokasaHa, Konu cepororiyHa aiarHocTuka
He iHchopmaTueHa. bioncist noBuHHa 6yTH siKicHOHO, MiCTU-
TV MiHiMyM 11 nopTanbHux TpakTis [10], ane Ha npakTuLi
Lie He 3aBXa1 MOXIUBO.

[ns ouiHoBaHHSA cTyneHs ¢ibpo3y, Noro aAnHamiku,
PO3BUTKY LMpoTUYHMX 3MiH mpu MBX, MCX, All" Ta iH-
LUMX 3aXBOPHOBAHHSX MEYiHKM AOLNbHO 3aCTOCOBYBATU
enacTorpadivHi OCNISKEHHS, WO € He IHBA3UBHUMMU,
[atoTb MOXITMBICTb BiAHOCHO TO4HO BU3HAYMTV HAsABHICTb
¢hibposy Big FO go F4 B pisHnX XBOPUX 3 OOHWUM i TUM
camuMm JiarHo3oM i, BiAnoBigHO, NPOrHo3yBsaty nepeoir i
KiHLieBY CTagijto 3axBoproBaHHs [19].

Y piartocTuui MCX ocHOBHUMM METOAAMM AiarHOCTU-
K1 € iIHCTPYMEeHTarnbHi BiyanisaLliiHi MeToauku, Hacamne-
pea MPXII (EPXII). BusiBnstoTb MHOXUHHI CTPUKTYPU
NPOTOKIB i AiNAHKN AUNATOBAHMX NPOTOKIB — Tak 3BaHi
cumntomu «Bycr», abo «yotok» [13,17,20]. Mig vac Y3
MOXHa crocTepiraTi NOTOBLLEHHS CTIHOK MPOTOK, Nid Yac
KT —ix poswmpenHs. Ans BctaHoBNEHHs diarHo3y MCX
HeOoOXiZHO BUKMIOYATI CaKkoBi aHoMarnii, Xonenoxoniti-
as, onepaLuiiHy TpaBMy, ManirHiaLito, KOTpi MoXyTb ByTu
NPUYMHOK 3MiH NPOTOKIB.

[JoBoni TOYHUM BBaxaloTb BUM3HAYEHHSI TaKoro
mMapkepa, sk nepuHykrneapHi aHTUHENTPOInbHI LuTo-
nnasmatuyi aHtuTina (p-ANCA). JouinbHo BrKOHATU
00CTEXEHHS KULLIEYHMKA AN BUKIHOYEHHS Yu ninTBep-
[PKEHHSI AOrO XPOHIYHMX 3anarbHUX 3aXBOpHoBaHb, LLO
noeaHytotbes 3 MNCX.

TlikysaHHs1 aymoiMmyHHUX 3aX80pto8aHb

Yepes obMexeHy KirnbkiCTb 0Cib, siki XBOpitoTb Ha ay-
TOIMYHHi 3aXBOPIOBAHHS!, HEMOXIMBE 3AINCHEHHS ICTOTHIX
KNiHIYHMX SOCIMKEHb i3 OCTaTHBOK KifIbKICTHO XBOPKX
ANS 3HaYyLLoi CTAaTUCTUYHOI iHcbopmaii. Ockinbku gaHi
[10Ka30BOi MEAMLIMHY MIMITOBaHI, TO y BEAEHHI LIX XBOPUX
Mag nepesary aymka nikapsi-exkcnepra [12]. TobTo BnacHui
[OCBIf Nikapsi € BOXMMBUM Y BEOEHHI TakvX XBOPUX.

Y 2015 p. BuAWnM ocTaHHi pekomeHaauii EASL i3
BeaeHHs Al [9]. Y umx pekomeHZaLisix HaBEAEHO CXeMy
3aCTOCYBaHHS iMyHOCYNPECUBHOI Tepanii nepeBaxHo
KOMBiIHOBaHOI, MPEAHI30NOHOM Ta asaTionpuHoOM (puc.
2). MNpenapatn gpyroi NiHii, KOTPi BUKOPUCTOBYIOTH Y
BUNafKy HeeeKTUBHOCTI NepLLOi NiHil, BKMOYatoTb Miko-
¢heHonat modeTus, TaKPONiMyC, LIMKMOCMOPUH, & TaKoxX
Tepanito MOHOKMOHAMNbHUMU aHTUTInaMu iHdnikcuvao,
puTykcumab [1].
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NiKapro-npakTnky

MpegHizonoH 0,5-1,0 mr/kr/geHb

&

MNo3uTmBHa BiANoOBIAb

S

HepocTaTHs Bignosigb

e T~

Ta nigTpumaHHsa B Hopmi AnT Ta IgG

IHamBigyanbHe 4O3yBaHHS
npenapartiB 40 AOCATHEHHS

Puc. 2. Anroputm nikyBaHHs ayToimyHHoro renatuty, EASL, 2015.
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NikyBaHHA Mae TpuBaTV MiHIMYM 3 POKM i MiHIMYM
2 poku nicns Hopmanisauii amiHoTpaHcdepas Ta IgG.
lMpotarom 12 micsauis nicns BigMiHK (BigMOBW) Big NikiB
y 50-90 % Bunajkie BUHWKae peLnamB 3aXBOPIOBAHHS.

Y 2017 p. Buiwnm pekomeHgauii EASL i3 BeaeHHs
xBopux Ha MBX [10]. OcHoBHMIN NpenapaT Ans niky-
BaHHS — ypcopesokcuxonesa kucnota (YOXK) [21], ska
npusHavaeTbes B fo3ax 13—15 mr/kr/poby. Yepes oamH pik
OLIHIOKOTb ePeKTUBHICTb Tepanil, KO € edpekT, Tepanis
YIOXK npysHavaeTbes TpuBano (hakTuiHo JoBiHHO) abo 0
TpaHcnnaHTauji. 3a BigcyTHOCTi ehekTy NnpusHaYaroTb Apy-
ry niito nikysaHHs:: obetixonesy kucnoty [14], GynecoHia,
¢hibpatn. HanbinbLu nepcnekTMBHM 3aco0b0M BBaXatoTb
006€TiX0NEeBY KCMOTY, SIKY aKTUBHO BMPOBAKYHOTb OCTaHHI
poku. Ha xanb, B YkpaiHi BOHa Nokv He 3apeecTpoBaHa.

[o xipypriyHnx MetogiB nikyaHHa All, MBX, MCX
HanexwTb TpaHCNaHTaLis nediHkv [7,9,10,12,17,20,23].
IMpu CTpUKTypax Benukux NpoTokis nig vac NCX moxnuee
CTeHTyBaHHs GiniapHux npoTokis [17,20]. Y Havwii kpaiHi
Ui BUAM NiKyBaHHS 3aCTOCOBYIOTLCS BKpaWl piako yepes
HU3KY MPUYKH.

KniHiuHi npuknagm

Mpuknad 1. XBopa H., 56 pokiB, HanpaBneHa eH-
[IOKPYHOIOTOM, CTPaXaae Ha LyKpoBwid Ajabet 2 Tuny,
iHCyniHo3anexHui, npotsarom 8 pokis. [ig Yac ocTaHHLOT
rocnitanisadii B 38's13Ky 3 pU3K1KOM rinepriikemMiyHoi komu
BusBneHi BnepLue niasuweHi AnT, AcT go 10 Hopm npu
HopMarnbHWX nokasHukax J1®, T, Ginipy6iHy ToLLO.
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+ AszaTionpuH, MepernsHyTK PoarnsaHyTu
MOCTYMNOBO MiABULLYHOUN J03Y KOMMaeHe ansTepHaTUBHUN
no 1-2 mr/kr/geHb XBOPOro aiarHos
AsaTionpux- MigBnwmTI JlikyBaHHSA
TOnepaHTHUI no 100 mr arnsTepHaTUBHOIO
NpeaHi3onoH B/B AiarHosy
N /\
Tepanisa 2-1 niHii ToniyHi cTepoian
(3a3Buyan (B igeani — Mo3nTnBHa HepoctatHs
MikocpeHonata- BigMoBa BIAMNOBIAb BiONoOBiab
ModeTirn) Big cTepoiais)

Hanpasutu 0o cneuianizoBaHoro
LeHTpY 4118 NiATBEPMKEHHS
giarHosy Ta nigbopy
ansTepHaTuBHOI Tepanii

Ckapr i3 60Ky LINYHKOBO-KULLIKOBOIO TPaKTy HE Mae,
paHille Ha renatuty He cTpaxgana. AfnKkorons Manxe He
BXXWBAE, 3 TOKCUYHUMM PEYOBMHAMU He npaLioana. Kinb-
Ka POKIB OTPUMYE iHCYMiHW, aHTUriNEePTEH3NBHUIA 3acib
BarnbCapTaH-+rigpoxnopTiasng, acnipyH npuimana AasHo,
iHwWi HMN3M i Hosi Niku He npuiimana. IMT = 34,2 kr/v?.
Mpy 0OOBCTEXEHHI BUKMIOYEHO BipYCHI NPUYUHM
renaTuty, BUSABNEHO BMCOKI TUTpK aHTuTin ANA, xo4a
iHWi — SMA, aHTn-LKM, antn-SLA, autu-LP, AMA-M2 —
6ynu HeraTueHi. PiBeHb IgG Buwe Hopmu — 17,6 1/n
(Hopma —7,0-16,0 r/n). Mig yac Y3[] BusiBneHo renatome-
ranito, 03HaKu XpOHIYHOrO XONeLucTuTy, NaHkpeatuTy. Ha
enacrorpami XopcTkiCTb neviHku1 Bignosigana FO, To6T1o
¢hibpo3 He B13Ha4eHo. BrcTauny MMoBipHWIA fjiarHos Al
| Tvny, BNepLue BUSBMEHWI, rocTpuii nepebir. Ypaxoytoun
BUCOKY aKTMBHICTb renatuTy, Noka3aHuin NpeaHi3onoH y
noYaTkoBin [03i 60 M. Are CUCTEMHI KOPTUKOCTEPOIan
MOXYTb BWKITUKATW NiABULLEHHS TIHOKO3M Ta PO3BUTOK
niabety, a B UbOMy BMNagKy — noriplieHHs giabery.
Tomy Yepes BUCOKi MOKa3HUKM [T1HOKO3M, BUCOKUIA PU3NK
AekomMneHcauii aiabety obpanu o3y 40 Mr npeaHisonoHy
(y nepepaxyHKy — 32 Mr METUNNPEAHI30NOoHy) Ta oapasy
fopanwv asartionpvH y Ao3i 50 mr, 60 BiH He BNMMBae Ha
BYIMEBOAHMIA 0OMiH. Ha Tni Tepanii Ha 56 AeHb pisko
3pocnu nokasHuku rnikemii go 20-30 mmone/n, Gynm
iCTOTHO nigBWLLEHI [03K iHCyNiHY. 3 BOKy nedviHKoBOro
KOMIIEKCy crocTepiranu LWBWAKY NO3UTUBHY AUHAMIKY,
3MEHLLIEHHs1 40 3 HOPM, a NPOTSArOM MicAUS BU3Ha4anm
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Hopmanisauito nokasHukis AnT, AcT. Tomy go3a metun-
NPEeaHi30NOHy 3MEHLLEHa LWBKALLE, HIK 3a3BuYal, — 3a
6 TwxHIB 0O 4 Mr, a asaTionpuHy — Yyepe3 2 TUXHi
30inblieHa go 100 mr. Taki 03K 3anuLialTbes Kinbka
micauiB, 36epiraeTbca HopMmanbHWi pieHb AnT, AcT,
HopMarnbHUi piBeHb IgG, cTabinisyBanuch NokasHUKM
rRikemii.

lpuknad 2. Xsopa t0., 44 pokw, 58 kr, acTeHik, 3Bep-
Hynacb CaMOCTINHO Yy 3B’3Ky 3i LUKIpHUM cBEpOEexeMm,
HEe3Ha4yHOK XOBTAHUUE, nigsuwweHnvmn AnT, AcT go
8-10 Hopm, J1® — go 3—4 Hopm, [T — go 20 Hopwm, 3
nepeBaxaHHsIM X0necTasdy, NiABULLEHHAM 3aranbHoro
Ta npsmoro 6inipy6iHy. Ckaprn Ha nepioguyHi 6oni y
npasomy nigpebdep’i, nicns ian. BipycHi mapkepwn Hera-
TMBHI. PiBHi anbBymiHy, koarynorpamm, NoKasHUKK Migi,
Lepynonna3aminy, hepuTuHy, anbda-heTonpoTteiHy Hop-
MasbHi. Bussunm sucoki utpu AMA-M2, HeratneHi ANA,
SMA, LKM. Mig vac Y3A, KT, MPXII™ — renatomeranisi,
03HaKW MoYaTKOBOI NOpTanbHOI rinepTeHsii, AaHWX Npo
KOHKPEMEHTW, ypaxeHHs npoTokis Hemae. Mig vac EMAC
HE BUSIBUMNW BapWKO3HO PO3LLMPEHUX BeH. Ha enactorpa-
Mi JKOPCTKICTb MediHkW Bignosigana F1-2. BctaHoBunm
diarHo3 MBX, npuaHaumnm Tepanito YOXK y gosi 13-
15 wmr/kr. Mpotsarom 1,5 poky edekt ByB MiHiManbHUIA,
[lello 3HW3MBCS LMTOMI3, Xo4a CBEPOIX 3HAYHO 3MeH-
wmBcs. [lonaBaHHs NpefHi3onoHy, asationpuHy — 6e3
noninweHHs aHanisis. Tomy gosa YOXK 36inbweHa oo
1250 mr/poby, To6To go 20 mr/kr. Yepes 6 micsauis —
maike Hopmanisauis AnT, AcT, 3MeHLUeHHs B 2—3 pasu
J1® i ITTMN. Ha enacTorpami noriplieHHs Hemae. Taky
e(heKTUBHICTb Y XBOPOI MOXHa PO3LIHUTK SIK YacTKOBY,
ane ue xapaktepHo ans MbX.

BucHoBKU

[JiarHocTvka Ta nikyBaHHS ayTOIMyHHWX 3aXBOPIOBaHb
MeyiHKM € CknagH1M npoLecoMm. Y LiboMy 3Ha4HO JornoMa-
ralTb Cy4acHi pekomeHaaLlii 3 BeAEeHHS XBOPUX i3 Liieto
natonorieto. OgHaK MarTb 3HAYEHHS KMiHIYHWA JOCBIA
nikapst Ta iHaVBIAyanbHi JaHi KOHKPETHOTO XBOPOTO.
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Case report

The case of synchronous fallopian tube and endometrium cancer.

Clinical observation

A. M. Romaniuk, N. I. Gyryavenko, M. S. Lyndin, V. V. Sikora, A. M. Piddubnyi

Sumy State University, Ukraine

Background. The problems of pre-operative cancer diagnosis of the fallopian tube are associated with a rare occurrence
of this disease. More rarely, there is a combination of the fallopian tube cancer and other gynecological tumors. Clinical ob-
servation of the fallopian tube cancer and endometrial cancer in postmenopausal woman is presented, which demonstrates
the difficulty of the pre-operative diagnostics of these pathologies combination.

Case presentation. We described a case of uterine tube cancer in Ukrainian woman (77 years), which had been combined
with adenocarcinoma of an endometrium.

Conclusion. Primary fallopian tubes carcinoma is a rare disease with an insufficiently studied etiology. The clinical manifestations
are not always present in full. Diagnosis in pre-operative period is very hard to establish. Only the qualitative morphological
investigation allows establishing the primary lesion of the fallopian tube. Introducing immunohistochemical investigations in
practice serves as additional methods for correct diseases diagnostic, which allow more fully characterizing the prognosis
and suggesting appropriate treatment of the patients.

BunapoK CUHXPOHHOrO paKy MaTKoBOi Tpy6u Ta eHaoMeTpifi. KAaiHiuHe cnocTepeXXeHHA

A. M. PomaHtok, H. . TupsiBeHko, M. C. AuHaiH, B. B. Cikopa, A. M. Miaay6HUK

Mpo6nemun foonepauiiHoi AiarHOCTUKM paky MaTKoBOI TPyOuM MOB'S3aHi 3 PIAKICTIO BUHUKHEHHS LbOro 3axBoptoBaHHs. Le
pigLe crnocTepiratoTb NOEAHAHHS paKy MaTKOBOI TPYOU Ta iHLLMX FHEKOMOTiYHMX MyXSMH. HaBeaeHo kIiHiYHe CnocTepexeHHs
paky MaTKoBOi Tpybu Ta paky eHLOMETPIs B XXiHKM B MOCTMEHOMay3i, ke AEMOHCTPYE CKMaHOCTi JoonepaLliiHoi AiarHOCTHKM
KoMBiHaLiT L1x naTonorii.

MpencraenenHa Bunaaky. Onucanu BUNagok paky MaTkoBoi Tpy6W B YKpaiHCHKOT XiHku (77 pokiB), IkMIA MOeAHYBaBCS 3
afieHOKapLIMHOMOI eHIOMETPIS.

BucHoBkw. [MepBuHHMIN pak MaTKkoBUX TPY6 € piaKiCHOK NaTonorieto 3 HEAOCTATHLO BUBYEHOK eTionorieto. KniHiuHi nposiau
He 3aBXau HasBHi B NoBHOMY 06ca3i. [liarHo3 y nepegonepaLiiHoMy nepiofi BCTaHOBMIOKTL Piako. Tinbku skicHe Mopgono-
riYHe JOCMILKEHHS A€ MOXIMBICTb BU3HAYUTY NEPBUHHICTb YPaXeHHs MaTkoBoi Tpy6un. BnpoBamkeHHs! iMyHOrCTOXIMIYHUX
ZOCnimpkeHb Y NpaKTUKy € [0AaTKOBMM METOAOM A1t MPaBUMbHOI AjarHOCTUKM 3aXBOPHOBaHb, ki 1al0Th 3MOry TOYHiLLe
oxapaKTepu3ayBaTi NPOrHO3 i 3anponoHyBaTh afeKBaTHi METOAM NiKyBaHHS NaLieHTiB.

CAyuyai CHHXPOHHOTO paka MaTouHoM Tpy6bl U 3HAOMETPUA. KAMHMUecKoe HabatoaeHne

A. H. PomaHiok, H. WU. TupsaseHko, H. C. AbiHauH, B. B. Cukopa, A. M. Mopay6HbIN

Mpobrnembl foonepaLyIoHHON ANArHOCTUKI paka MaTO4YHO TpyObl CBA3aHbI C peaKoN BCTPEYAEMOCTbIO JaHHOTO 3aboneBaHus.
ELue pexe oTMeyaroT codeTaHue paka MaTouHOM TpyObl 1 APYrMX TMHEKONOrMYECKMX onyxoneit. MpeacTaBneHo KnHYeckoe
HabnoaeHve paka MaTo4HoM TPYObI 1 paka SHZOMETPUS Y XKEHLLMHBI B NOCTMEHONay3e, KOTOPOe AEMOHCTPUPYET CIIOXHOCTH
[100MEePaLVIOHHON ANArHOCTUKM KOMBMHALMM AaHHbIX NaTONOMMIA.

MNpepcTtaBneHune cnyyvas. Onucanum criyyai paka MaToqHoONM TPyObl y YKPaUHCKOW XeHLMHbI (77 NET), KOTOpbIA codeTancs
C afjleHOKapLHOMOWN SHAOMETPUS.

BbiBoAbI. ﬂepBVI‘-IHbIVI PaK MaTOYHbIX pr6 — pefkada nartonorna ¢ HeooCTaTtovHO VI3y‘-IeHHOI7I atuonorven. KnuHuyeckue
nposABneHus He Bcerga npuUcyTCTBYIOT B MOJTHOM obbeme. [lnarHos B npegonepaunoHHOM nepuoae yCtaHaBNMBaKT PEOKO.
Tonbko Ka4ecTBeHHOe MOp(*)OJ'IOFVNeCKOQ nccnenosaHne No3BoONAET yCTaHOBUTL NEPBUYHOCTL NOPaXKEeHNA MaTo4HOM pr6bl.
VlMMyHOI'VICTOXVIMVI‘-IeCKVIe ncecnenoBaHnA Ha NPakTUke cnyxart AONONHUTENbHbIMU METOAaMU ONA npaBm‘leon ONarHOCTUKN
3aboneBaHuniA, No3BonsOT Bonee NonHo OxapaKkTepun3oBaTb NPOrHoO3 1 NpeanoXuTb afeKkBaTHbIe METOAbI NNe4YeHUs NaUneHTOoB.

of the malignant fallopian tube tumors have epithelial
nature and are presented by serous adenocarcinomas
(60-90 %); however, in practical activities almost all
morphological forms of epithelial and stromal neoplasms
occur [4]. Diagnostics of this tumor is difficult, due to
the low severity of the clinical picture. According to lite-

Background

To date, the fallopian tube tumors are ranged from 0.3 %
to 1.1 % of all malignant tumors of the female genital
organs, being the most rare oncogynecology disease
[1]. It was described for the first time in 1847 by Reno.
According to available statistics, in average 3.6 cases of

malignant fallopian tube tumors per 1 million women [2,3]
are registered annually in the United States. The most
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rature data, the frequency of the diagnosis of this patho-
logy on pre-operative stage fluctuates up to 21 % [3,5].
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Sometimes the fallopian tube cancer (FTC) is a random
finding during the surgery on the uterus and parovarium
with other diseases. More than 60 % cases of the FTC
occur with postmenopausal women [6]. However till now
the risk factors of this disease remain insufficiently stu-
died. These include reproductive tract infections, genetic
factors (the presence of the defective gene BRCA1 and
BRCAZ2) and others [7]. Fallopian tubes are frequently
secondarily affected, provided the ovarian, uterus body,
gastrointestinal tract, mammary glands are affected for
the first time. Development of the synchronous tumors
in oncogynecology ranges to 6 % cases maximum [8],
even more rarely it is possible to find a combination of
the fallopian tube tumors and other gynecological tumors.
We present a clinical case of the patient with the primary
fallopian tube cancer (PFTC) in combination with en-
dometrial cancer. This case report of the relatively rare
disease demonstrates the nonspecific clinical course and
the difficulty of timely disease diagnostics.

Table 1. Antibodies for immunohistochemical reaction

Antibody Clone Cellular
localization

Rabbit
Rabbit
p53 Mouse
Ki-67 Rabbit

1:200 Nuclear
YR85 1:150 Nuclear
SP5 1:100 Nuclear
SP6 1:100 Nuclear

oswigs 2015062301:-

Fig. 1. The transvaginal
ultrasound examination.

1: uterus;
2: foci of vascularization.

Fig. 2. Macroscopic
picture of postoperative
material.
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Case presentation

A 77-year-old Ukrainian female patient was admitted to
the Clinical Oncological Dispensary with complaints on
bleeding from the genital organs. Menopause is during
24 years. Complaints have appeared about a year ago.
A family oncological anamnesis of the patient was not
burdened. Gynecological examination revealed that
the uterus is not enlarged, relatively movable, uterine
appendages are not palpable.

The transvaginal ultrasound examination: endome-
trial hyperplasia with increased vascularization, uterine
appendages are unchanged (Fig. 7).

In order to establish the diagnosis endometrial biopsy
in the dashed scrapings form was performed. The result of
histological examination showed growth of the highly dif-
ferentiated endometrioid adenocarcinoma (ICD - C 54.1).

After X-ray examination of lungs pathological changes
were not found. Laboratory researches showed the pre-
sence of the leukocytosis (12.5 x 10°) in the blood, but
the other indicators were presented in the normal range.

The diagnosis was the following: a malignant neo-
plasm of the uterus body (endometrium), st.1, gr.2; and
she has been operated — hysterectomy with uterine
appendages, resection of the greater omentum.

Intraoperative: the uterus was not enlarged, the tumor
was located in the uterus cavity, in the form of friable
sebaceous growths. The right and left ovaries, right
fallopian tube were not changed. The left fallopian tube
was in the form of sacculated tumor with a next size:
4.0 x 4.0 x 3.5 cm. On the cut the lesion tube was like
a cavity, it was filled by gray-pink masses in the form of
cauliflower (Fig. 2).

On the left, fallopian tube in the sacculated tumor
mass form, on the cut in the form of a cauliflower; the left
ovary is normal (1). In the uterine cavity the tumor is in
the form of loose sebaceous growths (2).

Histological tissue characteristics were studied with
using of serial stepped sections, stained with hematoxylin
and eosin. The result of histological studies: 1. Endo-
metrium tumor — highly differentiated endometrial ade-
nocarcinoma with superficial invasion into myometrium
(M8140/3 G, —the absence areas of a solid structure, with
prevalence of low nuclei atypia of the epithelial cells) (Fig.
3-1). 2. The left fallopian tube tumor — serous papillary
adenocarcinoma of the fallopian tube with tumor invasion
into the muscle layer (M8441/3 G, — tumor consisting
of short papillary structures with dense fibrous stroma,
atypia, polymorphism and hyperchromatosis of the nuclei,
and high nuclear cytoplasmic ratio) (Fig. 3-2).

To determine the histogenesis of these neoplasias,
the stage of their proliferative activity and tumor cells
anaplasia, characteristics of prediction and selection of
appropriate methods of patient treatment, we conducted
the immunohistochemical investigations using the fololow-
ing markers (Table 1).

For immunohistochemical investigations sections
were produced with the thickness of 3-4 mcm, which
were subjected to the standard process of dewaxing and
dehydration in xylol and alcohols in rising concentration.
Immunohistochemical reaction was held in two stages: | -
Incubation with primary monoclonal antibodies in dilution
from 1:100 to 1:400, during the 30 minutes (t = 37 °C);
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Il — Incubation with secondary antibodies (UltraVision),
during the 30 minutes (t = 37 °C). As a chromogen diami-
nobenzidine (t =37 °C, 30 minutes) was used with Mayer’s
hematoxylin staining of the negatively stained nuclei.

The immunohistochemical investigations of the endo-
metrium tumor showed the intensive reaction to the estro-
gen receptors and progesterone. The Ki-67 proliferation
marker in the endometrium tumor was weakly positive,
only about 10 % of the nuclei were positive. The negative
reaction to the anti-p53 antibodies was observed (Fig. 4).

At the same time immunohistochemical investigations
of the left fallopian tube tumor showed a negative reaction
to the estrogen and progesterone receptors. Very inten-
sive reaction was observed to the anti-Ki-67 antibodies,
where more than a 90 % of tumor nuclei were positive.
Ki-67 is a reliable indicator of proliferation in almost all
human tumor formations. Also, the intensive reaction was
observed with anti-p53 antibodies, where more than 90 %
of tumor cells nuclei were positive (Fig. 5).

Case report

This aspect of the immunohistochemistry showed that
a profound violation of the genetic program with the emer-
gence of mutant p53 gene occurred in this case and a
relationship between an increase in the expression of p53
and the growth of morphological atypia and malignancy
stage was detected.

The postoperative period was unremarkable. At this
time the patient is on a dynamic observation.

Discussion

PFTC is the most rare malignant tumor of the female
genital organs [1,9]. To date, in the United States about
2,000 cases of the PFTC were reported [10]. FTC is
the most often found after the fourth decades of the life,
with an average age of 62 years (17-88 years) [11,12].
The total five-year survival ranges from 14 % to 57 %
[4,9]. The rare occurrence of the FTC allows asserting that
the experience of even a small number of observations

Fig. 3. The tumor of endometrium (1)
and left fallopian tube (2). Staining with
hematoxylin-eosin.

Zoom x100.

Fig. 4. The tumor of endometrium.

1: intensely positive tumor cells for
estrogen receptors;

2: intensely positive tumor cells for
progesterone receptors;

3: weak positive reaction to the Ki-67;
4: negative reaction to p53. The
immunohistochemical reactions.

Zoom x100.
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has an undoubted scientific and practical interest. Many
authors believe that the actual incidence of the PFTC is
much higher, because the most cases of serous carci-
noma are erroneously diagnosed as ovarian cancer. You
cannot find enough information in the literature about
the simultaneous presence of endometrium and fallopian
tube tumors either. These neoplasias at an early stage
are asymptomatic, in connection with that the diagnosis is
rarely set on the pre-operative stage. The most common
symptoms of PFTC are abdominal pain, vaginal bleeding,
watery discharge from the genital tract, general condition
impaired and palpation of tumor formation in the pelvis
[11]. In this case the symptoms were meager, and maybe
associated with the presence of endometrial tumor. The
differential diagnosis of these two locations is quite com-
plicated. Determining the level of tumor marker CA-125
in the blood serum is very important in FTC diagnostics.
However, in this case, the research was not conducted.
For better FTC diagnostics it is reasonable to conduct
a comprehensive survey which includes the ultrasound
examination, computed tomography, a diagnostic laparos-
copy with biopsy and tumor marker CA-125 determination.

The results of histological and immunohistochemical
research showed that in this case there were two abso-
lutely different tumors, which have different sensitivity to
the treatment and prognosis. Moreover, adventitiously
detected fallopian tube tumor had more unfavorable in-
dicators (a lower degree of differentiation, the absence of
steroid receptors, high level of the Ki-67 and p53 receptors
expression), as compared with uterus body tumor.

All aforesaid demonstrates the necessary of indivi-
dual approach to each case of the FTC and requires a
separate choice of the treatment tactics, with considering
independent prognostic disease factors.

ISSN 2306-8027  http://pat.zsmu.edu.ua

Fig. 5. The left fallopian tube.

1: negative tumor cells for estrogen
receptors;

2: negative tumor cells for
progesterone receptors;

3: intensely positive reaction to

the Ki-67;

4: intensely positive reaction to

the p53. The immunohistochemical
reactions.

Zoom x100.

Conclusion

Primary fallopian tubes carcinoma is a rare disease
with an insufficiently studied etiology. The clinical mani-
festations are not always present in full. Diagnosis in
pre-operative period is very hard to establish. Only
the qualitative morphological investigation allows estab-
lishing the primary lesion of the fallopian tube. Introducing
immunohistochemical investigations in practice serves
as additional methods for correct diseases diagnostic,
which allow more fully characterizing the prognosis and
suggesting appropriate treatment of the patients.
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Mpobrnema Ge3nnigHMxX WobiB 3arocTpunach 0CcTaHHIM YacoM Y CBiTi. HUHi HapaxoBytoTb Big 60 o 80 mnH  6e3nnigHux
nap, y 50 % eunagkis 6e3nnigHICTb 3yMOBIEHa YOrOBi4MM (PaKkTOpOM.

MeTta po6oTn — npoaHaniayBati BigoMOCTi (paxoBoi nitepaTypu Ans y3aranbHeHHsI JaHUX MPO eTionoriko Ta nartoreHe3
yonosivoro 6e3nnigasa B ymoBax ypbanisaii Ta aii hakTopis AoBKinNS.

Matepianu Ta metoau. [JocTynHi HayKOBi myxepena, NPUCBAYEHi MEXaHi3MaM BUHWKHEHHS YomnoBidoro 6e3nnigas B ymoBax
ypbanisaLii, onpaLpoBaHi MeTogamm ornsA40BOro, CUCTEMHOTO Ta KOHTEHT-aHani3y. HaBefeHi AaHi CBITOBOI CTAaTUCTVIKW Ta Npo-
aHani3oBaHi pesynsraTi Cy4acHUX AOCTIMKEHb, LLIO NPUCBSAYEHI BIIMBY XiMIYHUX, (i3NYHUX Ta eMOLHUX (hakTopiB Ha napameTpu
YorloBivoi iHdhepTUnbHocTi. Ocobnuey yBary NpUAINEHO akTUBHUM (hopMaM KUCHIO Ta napaMeTpam, siki nokasytoTs Mopdhoso-
TiYHWIA | PYHKLIOHANBHWIA CTaH CnepMato30igiB, a TakoX Npobnemam Yorosivoi iHPepTUNBHOCTI, KOTPI MOTPEOYHOTH BUPILLEHHS.
MpoaHaniaoBaHo TaKkoX iHLLI YMHHUKW, LLO BNNMBatOThb Ha YomnoBive Be3nninas: xap4osi dhakTopy B ymoBax ypbaHisallii, pornb
XiMIYHUX CMOMYK aHTPOMOrEHHOrO CepenoBULLA, 3HAYEHHS EMOLLIHUX (haKTOPIB i PU3NK, 3yMOBMEHUI (i3NYHUMU hakTopamu.

BucHoBkw. TNigTBEpOXEHO, L0 30BHILLHI YMOBM MaTb CEPUO3HUIA BMIIMB HA PO3BUTOK 3aXBOPIOBaHb PENPOAYKTUBHOMO
anaparty 4YomnoBikiB, xo4a iX NpuynHa Ta CTPYKTypa A0Ci BUKNAZAoTbCS HEYITKO, BOHM € CynepeyunyBMMM, He3Baxatoun Ha
NepeKOHNMBWIA Nepenik YUHHUKIB, LLIO NOPYLLYIOTh CrepmaToreHes. Ha nigcrasi BUBYEHVX Jyxepen HayKOBOI NitepaTypy MOXHa
CTBEPIKYBATW: HEMAE EAMHOT MOLENI NPUTHIYEHHS YONOBIYOI PENPOAYKTUBHOT PyHKLT, KOTpa 3MOXe NOSACHUTU NaTOreHETUYHI
3MiHM B Pi3HUX CKNaJoBUX PEMPOAYKTUBHOMO anapaty 3anexHo Bif CNPSIMOBAHOCTI Ta CUNK Aji HECMPUSTIIMBOTO YWHHMKA.
CTBOpEeHHs Takoi Mogeni 4acTb 3MOry LinecnpsMOBaHO NiginTv 40 NUTaHHS NpodinakTki NopyLLeHb PeNpOaYKTUBHOT (OyHKLi
B yMOBaX [ii Pi3HWX 30BHILLHIX dhakTopiB. [ns BUSBNEHHS B3aEMO3B'S3Ky MiXK CTPECOM i PO3BUTKOM BTOPUHHOTO Be3nnigas
Ta cybepTUnbLHOCTI B HOMOBIKIB Hagani NoTpibHe BUBYEHHS OTPUMAHUX 3aKOHOMIPHOCTE Ha OCHOBI KNiHIKO-nabopaTopHyX,
CTaTUCTUYHMX, ENiAEMIONOriYHMX AOCTIMKEHb.

My)xckaa MHPEPTUALHOCTb B YCAOBUAX GOABLLIOTO NPOMbILLAEHHOTO ropoAa:
POAb XMMHUUECKUX, GU3UYECKUX U IMOLMOHAAbHBIX GpaKTOpoB

E. A. Nomeliko, 0. M. KonecHuk, H. B. ABpeMeHKO

Mpobrnema GecnnogHbix GpakoB obocTpunack B nocrneaHee Bpems B Mupe. Ha cerogHs HacunTbiBaetcst oT 60 go 80 mnH
6ecnnogHbix nap, B 50 % GecnnogHocTb 06ycrioBneHa My>CkuM akTopom.

Llenb pa6oTbl — NpoaHanu1avMpoBaTh CBEAEHNS CeLManinaupoBaHHol NUTepaTypbl A5 0606LLEHNS AaHHBIX NPO 3TUONOTMI0
1 MaToreHe3 My»KCKoro Gecrnnoaysi B ycrioBusix ypGaHusaLmm 1 AeicTBrs (hakTopoB BHELIHEN Cpebl.

Marepuansi n MeToabl. [JOCTyNHble Hay4HbIE NCTOYHUKM, MOCBSALLEHHbIE MEXaH3MaM BO3HUKHOBEHMWS Myxckoro becnnoans
B yCnoBusx ypbaHusaumm, naydeHsl MeTogamu 0630pHOro, CCTEMHOTO W KOHTEHT-aHanu3a. MNpusegeHbl JaHHble MUPOBO
CTaTUCTUKN U MPOaHanu3npoBaHbl pesynbTaTbl COBPEMEHHbIX UCCMeA0BaHUA, MOCBALLEHHbIX BAVSIHUIO XUMWYECKUX, (ran-
YECKMX 1 AMOLIMOHANbHbIX (haKTOPOB Ha MapameTpbl MYXCKOW MHDEPTUNBHOCTW. AKLEHTUPOBAHO Ha aKTMBHbLIX dhopmax
Kucnopoaa v napameTpax, oTobpaxatoLwmnx Mopdonornyeckoe n yHKLUMOHaNbHoe COCTOsiHWE CNepMaTo30MaoB, a Takke
U3y4eHbl NPOBIEMbI MYXXCKON MHEDEPTUIBHOCTK, TpebytoLme peLleHus. MpoaHanuanpoBaH psig ApYrux (hakTopos, BNMUsIO-
LLMX Ha Myxckoe Gecnnoave: nuLLeBble (hakTopbl B YCNOBUSX ypbaHW3aLmm, POfb XUMUYECKUX COEAUHEHUI aHTPONOTEHHOM
cpefpbl, 3Ha4eHNe AMOLMOHanNbHbIX (hakTOPOB 1 PUCK, 0BYCMOBREHHbI (randecknMy dakTopamu.

BbiBogpbl. [oaTBEpXAEHO, YTO BHELLHIE YCIOBWS IMEIOT Cepbe3HOoe BNMSIHWE Ha pa3BuTUE 3ab0rneBaHnii penpoayKTUBHOMO
annapara My>X4uH, XOTS UX NPUYMHBI M CTPYKTYPa A0 CUX MOP U3NaratoTCst HEYETKO, ABMSAIOTCS CMIOPHBIMW, HECMOTPSA Ha y6eau-
TenbHbIV CMCOK (haKTOPOB, HAapYLLAKOLLMX criepMaTtoreHes. Ha 0CHOBaHWM M3y4eHHbIX UCTOHHKOB MOXHO yTBEPKAATb, YTO HE
CyLLECTBYET €AMHON MOLENN YTHETEHWNS MYXXCKO/ PenpodyKTUBHOM PYHKLMK, KOTOPasi CMOXeET 0ObSCHATb NaToreHeTuYeckme
V3MEHEHS B Pa3nYHbIX COCTaBMSAOLLMX PENPOAYKTUBHOTO annapara B 3aBYCUMOCTH OT HanpaBeHHOCTU U CUIbl AeNCTBUS
HebnaronpusTHoro haktopa. CosfaHne Takon MOZEny NO3BONUT HanpaBMeHHO NOAONTM K BONPOCY NMPOMUNAKTUKM HapyLle-
HUI PenpPoaYKTUBHON (hYHKLMM B YCMOBUAX AENCTBUS pa3niyHbIX BHELIHUX (DakTopoB. [ns n3yyeHns B3aMMoCBSA3n Mexay
CTPECCOM W pa3BuUTHEM BTOPUYHOTO Gecnnoaus u cybhepTUnbLHOCTM Y MYyXUUH HeOBXoAMMO AanbHenLee u3yyeHue nony-
YEHHbIX 3aKOHOMEPHOCTEN Ha OCHOBaHWM KNMHWKO-NMabopaTopHbIX, CTAaTUCTUHECKUX W ANMMAEMMONOTNYECKNX UCCTIEL0BAHNNA.

Male infertility in a large industrial city: the role of chemical, physical and emotional factors

0. 0. Lomeiko, Yu. M. Kolesnyk, N. V. Avramenko

The problem of infertile marriages has worsened recently in the world. Today there are 60.0 to 80.0 million infertile couples,
in 40.0% of cases married couples are infertile due to a man’s fault.
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The aim of the work is to analyze specialized scientific literature for generalization of data on modern views on etiology and
pathogenesis of male infertility in urbanization.

Materials and methods. Available scientific sources over the past five years, devoted to the mechanisms of male infertility in
urbanization are studied by the methods of overview, system and content analysis. The data of the world statistics are presented
and the data of modern researches devoted to the influence of chemical, physical and emotional factors on the parameters
of male infertility are analyzed. It is accentuated on active forms of oxygen and parameters that reflect the morphological and
functional state of spermatozoa, as well as the problems of male infertility that need to be addressed. Anumber of other factors
affecting male infertility have been analyzed, in particular: food factors in urbanization, the role of chemical compounds in the
anthropogenic environment, the importance of emotional factors and the risk caused by physical factors.

Conclusions. It has been confirmed that external conditions have a serious impact on the development of reproductive system
disorders in men, although their causes and structure are still unclear, are controversial despite a convincing list of factors that
interfere with spermatogenesis. Based on the sources studied, it can be argued that there is no single model of oppression of
the male reproductive function that can explain pathogenetic changes in various components of the reproductive apparatus,
depending on the direction and strength of the adverse factor. The creation of such a model will make it possible to approach
the issue of prevention of reproductive disorders in a context of various external factors. To study the relationship between
stress and the development of secondary infertility and subfertility in men, it is necessary to study further the patterns obtained

on the basis of clinical-laboratory, statistical and epidemiological studies.

OnHa 3 BaxnmBKX NpobreM OCTaHHLOro AECATUNITTS —
CTapiHHS HaCeNeHHs Ha Tri 3HWKEHHS HapOLKYBaHOCTI.
3pocrTae kinbkicTb 6e3nnigHuX LWto6iB, NOripLLYKTLCS MO-
Ka3HMKM, L0 XapaKTepnayoTb PENPOOYKTYBHE 300POB’S
HaceneHHs. Lii npouecn cnocrtepiratoTbest B 6aratbox
€KOHOMIYHO PO3BMHEHUX KpaiHax CBiTY, B TOMY 4ucni
Aepxapax 3axiaHoi Ta CxigHoi €sponn [7,28,38]. MogibHi
TEeHAEHLUi NPOCTEXYIOTLCS | B HaLLIiN KpaiHi [9].

3a JaHUMU CTaTUCTVIK, KinbKicTb 6e3nnigHux nap Ha
cboroaHi csrae 19 %, i YacTka Yonosiyoro 6e3nnigas cTa-
HoBuTb 50 % [27]. Lli maHi ninTBepaXeHi HopMaTUBHUMU
fokymeHtamn BOO3, B sKkux Big3Ha4eHo, O NOrioBuMHa
6e3nnigHuX nap He MOXYTb HApOAWTU AMTUHY came
BHacnigok 6e3nnigas Yonosika [22].

3a 0cTaHHe AecATUNITTS 3'ACOBaHi eTionoris, narore-
He3, po3pobrieHi echeKTBHI MeToaM NikyBaHHs GaraTbox
NaTonoriYHnX CTaHiB, SKi NPU3BOAATb 4O YOMOBIYOrO
6e3nnipas. 30ebinbLoro eAMHOK aHOMarieto € naTono-
riyHa cnepmorpama, a iHLMX BigXuneHb nig yac Komn-
NEKCHOro 06’€KTUBHOTO 11 NabopaTopHOro AOCHIIKEHHS
He BUSBNAOTL [44]. Haibinbl akTyanbHUM nuTaHHsSM
€ 3MiHa MOKa3HWKIB CrepMorpaMu ik MPUYMHU YOMOBiI-
YOI iHhEPTUNBHOCTI B yMOBaxX 3abpyaHEHHS! BENMKOrO
NPOMWCIIOBOrO MicTa. 30kpema, 3pocTaHHs 6e3nnipas B
€KOHOMIYHO PO3BUHEHMX KpaiHax MOB’A3ytoTb 3 Ji€to Ha
pPenpoayKTUBHY CUCTEMY LIOro psigy HEeCnpuUsTIMBKX
aniMEHTapHUX, NCUXOMOTiYHNX, MEAUKO-COLlianbHNX
YUHHWKIB, LLIO NPU3BOASATH [0 3HUKEHHS YOmoBiYoi dep-
TunbHocTi [10].

Ha gymky O. |. TumueHko Ta cniBasT., DeHOMEH 3HW-
XeHHs (hepTUIBHOCTI, KPiM MEAMKO-COL|ianbHOTO acnekTy,
Mae TaKoX rnMBOKWA BIONOriYHWIA CEeHE, Lo NpUMYLLYE
3BepTaTu yBary Ha 0coOnmMBOCTI BifTBOPEHHS TOrO Y
iHLLIOrO YrpynoBaHHs! HAaceNeHHs Ta NPUB’A3Y€E BUBHEHHS
nUTaHHA [0 NeBHOI TepuTopii. Posrnsagaroum Teputopi-
anbHi 0COBMMBOCTI NOLWMPEHHS YonoBivoro Geannipas,
nepeaycim cnia BiA3Ha4YUT HU3KY LUKIANMBUX (DaKTOpIB,
LU0 MOXYTb BNAMBATU Ha PO3BUTOK i PYHKLIIH0 YOMOBIYMX
cTateBux KNituH [9].

Ak nigTBepmkeHo BaratbMa AOCTIMKEHHAMM, PiBEHb
YOMOBIYOT IHPEPTUNBHOCTI MOXE 3MIHIOBATUCh 3aMnexHO
B piBHSA 3a0pyAHEHOCTI B perioHi. Y HaLwil kpaiHi nig vac
BVBYEHHS OCTYMHUX EMiAEMIONONYHUX AaHUX BU3HAYUIN
3pOCTaHHs! NOLLMPEHOCTI Yorosivoro Geannigas B 3ano-
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pisbkint, XepcoHcbkin, KipoBorpapchkint, XXUtommpenkin,
Cywmcbkin, JyraHcbkii, BiHHMLBKIA, BonmHcbkin obnacTsx.
3okpema, 3a 3Ha4EHHSIMM MIABULLEHOTO PU3VIKY YOMOBIYOrO
6e3nnigas 3 ypaxyBaHHam 95 % gosipyoro iHTepeany (1)
BUZiNeHo 3anopiabky 06nacTb 3 TpUHaALATMPa30BMM Nia-
BULLIEHHAM pu3nky. Maiixe ABOpasoBe NiABULLEHHS PU3VKY
BigaHayeHo B Opecbkint (1,92), XmenbHuubkin (2,12) Ta
[Hinponetposchkiit (2,37) obnacTsx, a B TepHONinbCbkil
obnacTi nigBuLLEHHs pu3nky BcTaHoBunm B 1,69 pasa [9].

OcHoBHI NpuYMHM YonoBivoro Ges3nnigna posrnsaa-
toTbCs B Baratbox pobotax [11]. S3okpema, B AOCHIMKEHHI
0. P. PagueHKo ans BUSIBNEHHS! paHroBMX MiCLib MPOBIAHNX
YUHHUKIB PU3VKY 3AINCHUNM PaKTOPHUIA aHarni3 MeTooM
PO3PaxyHKy iHTErpanbHUX MOKa3HUKIB i KOEILIEHTIB iH-
¢hopmaTmBHOCTI pravky po3BuUTKy Beanninas B YOMOBIKIB.
Taknmu haktopamm, Ha AyMKy aBTopa, € HasBHICTb LUKIA-
NMBMX 3BMYOK (TIOTHOHOKYPIHHS, BXXVBAHHS arnkorornto) Ta
MOPYLUEHHSI CTepPeoTUNiB xap4yBaHHs (41,7 %), KOHTaKT
i3 MPOheCinHMMM LLUKIANMBUMM (haKTOpamm NoHaZ S PokiB
(it BUCOKWIX | HU3BKUX TeMnepaTyp, 3anuneHicTs i 3ara-
30BaHICTb — 29,5 %), HECNPUATNMBA eKONOriYHa CUTYaLlist
(11,9 %), cTaBneHHs 40 CBOTO 300POB 'S, Yac 3BEPHEHHS 40
dhaxiLiB, akTMBHICTb (7,4 %), NCUXoeMoLLiiHe nepeHanpy-
XEHHS (HECTPUATIIMBIIA MIKPOKITIMAT Y CiM'i, KOHEpNIKTU Ha
pobori — 5,9 %), diznyHa akTuBHiCTb (3,6%) [8].

OTxe, HaWbinNbLW CYTTEBUMU CMif BU3HATU COLli-
anbHO-EKOHOMIYHI, ekonorivHi akTopu, cnocid XuTTs,
iCTOTHY 3MiHy Mi>X0COBOBWX, 30KpeMa LLNHBHO-CIMERHIX
crocyHkiB [50].

[ns peaniaauii HaLLoi poBoTy BUAINMIK Takuii eTiono-
riYHWI Nigxig 40 BUBYEHHS NPUYMH YonoBivoro 6e3nninas:

|. dakTopy 30BHILLHBOMO cepepoBua: 1) disnyHi;
2) ximiyHi; 3) GionoriyHi.

Il. dakTopw, WO BU3HAYAKOTLCSA CMOCODOM KUTTS
YoroBika B ymoBax ypbaHisayi.

Ill. Y"HHWKK, WO 3yMOBMEHi 3aranbHOCOMaTUYHUM
CTaHOM TTIOAVHY.

Merta po6otu

Mpoananisysatu BigOMOCTI haxoBoi nitepatypu Ans
y3aranbHeHHs! JaHWX MPOo eTIONOriko Ta NaTtoreHes 4oro-
BiYoro 6e3nnigas B ymoax ypbanisauii Ta aii dakTopis
[0BKIinNs.
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MeTtoau AOCAIAKEHHSA

Y npoueci AocnigXeHHs BUKOPUCTOBYBanM MeToau
CEMaHTUYHOrO OLHIOBAHHS HAyKOBWX LOKYMEHTIB, Mo-
PIBHSIHHS1, CUCTEMHOTO Ta CTPYKTYPHO-NONYHOTO aHaniay.

lMpoaHanisysanu gakTopy JOBKINMS (XiMidHi, disny-
Hi Ta eMOLLilHi), Lo TpannsloTbCA B YMOBaX BENMKOTO
MPOMWCIIOBOrO MiCTa Ta MOXYTb BMMMBATV Ha PO3BUTOK
YOIOBIYOI IHEPTUMBHOCTI.

Pe3yAbTaTH Ta iX 06roBOpeHHs

OujHI004M porb XiMIYHUX CMOMYK, BEMMKA KiNbKiCTb [0-
CMiAHWKIB BM3HAYatoThb: 30iNbLUEHHS YacTOTV BUNAaKIB
yonogiyoro 6e3nnigas noe’szaHe 6esnocepenHbO 3
BMNMMBOM aHTPOMNOreHHoro 3abpyaHeHHs foskinns [20].

MpoTsrom gecaATwniTb y pesynbTaTi iHTEHCUBHOT
AHTPONMOreHHOI aKTUBHOCTI iHAYCTPianbHO PO3BUHEHWX
KpaiH y AOBKINNA NOTPannsoTb TUCAYI XIMIYHUX CMIONYK,
[0 SKUX OpraHi3amMm He Oynu NPUCTOCOBaHI Y NpoLECi
€BOHOLii, BHACMIOOK YOro MexaHi3amu aganTalii 4o HUX
(30Kkpema BioxiMiuHi CMCTEMM AETOKCUKALLiT Ta BUBEOEHHS
3 OpraHi3my) MOBHICTIO He cdopmyBanucs. B opraHiam
TIHOAMHN XiMiYHI NOMOTAaHTW NPOHUKAKTb 3 EKOMONYHO 3a-
OpyaHeHoto xeto, Bogoto. MNig Yac focnigxeHb XxapyoBux
NPOAYKTIB, FPYAHOrO MOJIOKa, ESIKYNSATY, CUPOBATKY KPOBI,
dhonikynspHoi piavHyW ineHTHdikoBaHO 6e3niy TOKCUKaHTIB
pi3Hoi npupoawm [2].

€ BigomocTi, Lo B iHAYCTpianbHWX kpaiHax €sponu
Ta AMEpPUKU B YOIOBIKIB BiflOYBAETHCS 3HUKEHHS KOHLIEH-
Tpauii cnepmaro3oifis [42,45]. Y nauieHTiB, siki MeLUka-
10Tb | NPaLoKOTb Y NPOMWCIOBUX PaioHax, BCTAHOBIIEHI
BUPaXeHiLLi MOPYLIEHHS NMOKa3HMKIB criepmorpamu, Ha
BiMIHY BiJ XUTENIB CiNbCbKOroCnoAapChkmux obnacten.

OcobnmBO aKkTMBHa MaTOreHHa Ais BCTaHOBIEHa
Anst AOKCUHY 1 [ioKCMHONOAIGHWX cronyk, NnecTuumais,
repbiumnais, iHcekTuumais [25,29]. TpuxnopdeHineTa-
HOM, LLIO HaneXuTb [0 Knacy XIopoBaHUX BYrNEBOAHIB,
BUKIIMKAE 3HAYHE 3HWKEHHS PYXSIMBOCTI CepMaTo3oigis
i MPUrHiYye akpoCOMHyY peakujto. MNokasaHo, Lo B 4oro-
BiKiB, SIKi MPaLIOTb Ha BUPOOHWLTBI CBMHLO, YacTille
CMNOCTepiralTb acTeHo-, Ofiro- Ta TepaTo300CnepMito i,
BiAnoBiaHo, 6e3nnigas.

EkcnepuMeHTansHAMK AOCTIIKEHHSIMW BU3HAYEHO,
Lo Taki MeTanw, sk KagMil, CBUHELb, MapraHeLb, pTyTb
MOPYLLYHOTb AMGEPEHLLIFOBAHHS CNEPMaTOLMTIB | cnepma-
TV, NPU3BOASYM [0 Ofiro-, aCTEHO- Ta TepaTo300CcnepMmil
[26,29]. AHaniaytoun BNnvB BaXKKMX METaniB Ha PO3BUTOK
YOII0BIYOi IHGEPTUNLHOCTI, Cif BKa3aTh Ha pesynbraTy
po6otu X. Wang et al., siki BUB4MNW [it0 HU3BbKNX KOHLIEH-
Tpawiv MULL'SIKY SIK hakTopa, LLIO iHOYKYE OKUCTIOBaNbHWN
CTpec, Ha MokKasHuKy crnepmorpamu. [loBeaeHo, Wo B
LIbOMY BUNagKy BiabyBa€eTbCA NOCUNEHHS MPOLIECIB Birb-
HOpaayKanbHOrO OKVCIEHHS Y KPOBI Ta esikynsTi [32]. Pos-
BUTOK OKVCTIOBANbHOIO CTPECY MOB'sI3aHNIA i3 reHepaLlieto
aKTUBHMX KUCHEBMX MeTaboniTi (HO-), Lo cnpninHsitoTb
YLUKOKEHHS KNITUHHUX MeMBpaH. Y TBOPEHHS NEPOKCUA-
HOTO payKany BWKIUKae Kackap BinbHOpaauKanbHUX
OKMCITIOBaNbHMX NPOLIECIB, AKi MOB'A3aHi 3 AECTPYKLIEWD
HeHacuyeHnx gocdoninigis RH membpaH knituH [6].
Hagani pons HeHacuyeHux dpocgoninigis, Lo BXoAATb
[0 cknaay GionoriyHux MemBpaH KniTuH, 3anexuTb Big
CNiBBIAHOLIEHHS NPOOKCMAAHTHOI Ta aHTUOKCUAAHTHOI
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CKnagoBux, SiKi BU3HAYalOTb 3aranoM PiBEHb BiflbHUX
pagukanis y KniTuHi.

Takox chakTopom, Lo 6e3nocepeaHbo BNMMBae Ha
YOnoBivy hepTUNBLHICTb, € hocdop i cnonyku, KOTpi iMi-
TyloTb eheKkTn ecTporeHy abo € niraHaamu peLenTopiB
aHpporeHiB. L|i pe4oBWHM 30aTHi BTpyYaTucs y NpupoaHi
LUMSIXWM eHOOKPUHHOT perynsuii NpoueciB rameToreHesy
Ta CTepoiforeHesy B YONOBIYOMY opraHiami. [1o peqoBuH
Takoi Aji HanexwTb NPUPOAHUIA E€CTPOreH POCIIMHHOMO
NOXOMKEHHs ((DiTOECTPOreH), LLIO NOTPansie B OpraHiam
i3 xapyamu [47].

Ynmany Hebe3neKy CTaHOBNSTb Pi3HOMAHITHI rpynu
LUTYYHO CTBOPEHMX XiMiYHKX CMOMYK, LLIO MaloTb ECTPO-
reHHy abo aHTMaHOPOreHHy aKTUBHICTb i Bce Ginblue
3abpyaHtotoTb foBKinns. Lis rpyna cnonyk Bkntoyae Lwm-
POKO 3aCTOCOBYBaHi y MPOMUCIIOBOCTI XiMiYHi pe4OBMHY,
KOMMOHEHTU Nanvea Ta Cromnyku, KOTpi YTBOPHOTHCS
npu 3ropaHHi HadTonpoayKTiB (MONILMKNIYHI apOMaTUYHI
BYIMeBOAHi, nonixnoposaHi BidpeHinu, edipn dranara,
ankindgeHomnbHi Cnonyku), a Takox XIopopraHiyHi ne-
CcTMUMAN, IHCeKTMUMAM Ta yHriLMAaK, WO BUKOPUCTO-
BYIOTbCS B CifTlbCbKOMY FOCMOAAPCTBi N TBAPUHHULTBI
[33,39,41].

|HWi gocnigHukK, aHanisylouu cnepmorpamu, no-
Kasanu: B yCix rpynax YorosikiB, A€ AisiB KOHKPETHUN
HECNPUATAMBIIA YUHHIIK, 3MIHW TOPKHYMUCS KINbKICHWX i Mi-
KPOCKOMi4HMX NMOKa3HwKiB cnepmatosoigis [19]. Balise V. D.
et al. Big3HayaloTb, WO y NpauiBHWKIB HadTorasosoi
MPOMUCIOBOCTI KOHLEHTPALisi cnepmaro3oifiB Maibke
B 10 pasiB HMXKYa, HiX pedepeHCHi 3HaveHHs [43].
Lli pocnigHwkmn, BMBYaKYM MIKPOCKOMIYHI MOKa3HWKM
CnepmMaTo30ifiB y npayiBHUKIB HadTOra3oBol NPOMMUC-
NOBOCTI, BCTAHOBWIN 3HWXEHHS 3aranbHOi PyXIMBOCTI
GinbL Hix B 1,5 pasa, BiHOCHA KiNbKiCTb HEPYXOMUMX
cnepmarosoifis 3pocna mamke Ha 43 %, Lo BUKMNKaHO
NPMPOCTOM MEPTBUX KIiTUH. ABTOpPY MPUMyCKalTb: B
yMOBax iHTOKCUKaLii NpUpOAHWUM i NONYTHUM HadTo-
BMM razamu BigbyBaeTbCA NPUCKOPEHUA anonTo3
CnepmaTo30igiB.

Baxki MeTanu, HeMpoTponHi oTpyTH (cheHon, Tonyorn,
6eH3VH, Xnopua amiaky), KOTpi BUKOPUCTOBYKOTLCSA Ha
BUPOBHMLITBI B Pi3HMX rany3sx NPOMUCIIOBOCTI 1 NOCTINHO
noTpannsoTb y AoBkinns [18,36], 3yMOBMIOOTL NPUTHIYeH-
HSl CnepmaToreHHoT (YHKLIT yHacnifoK TOKCUYHOT Al Ha
CrnepMatoreHHi KnitvHu, KnituHu flenaura, rinotanamyc,
rinodpis i MexaHi3My 3BOPOTHOTO 3B’A3KY B rinoTanamo-ri-
nocpisapHo-roHagankHi cuctemi. B ekcnepuMeHTansHnx
mogensx Ais naparitpodeHony Ha hepTUnbHICTL camuiB
6inwx Lwypis NpU3BOANTL 0 0303aNEXHNX MOpdonoriy-
HUX 3MiH y criepMaToreHHoOMy eniTenii, @ Takox 40 3MiH
€HOOKPUHHMX OYHKL CTaTeBUX 3ano3.

3B’A30K NOLLUMPEHHS B JOBKINIi PE4HOBYH, SKi € eHA0-
KPYHHAMY Ay3panTopamu, i IOCTYNOBOTO 3HMKEHHS dhep-
TWUMBHOTO MOTEHLiany HaceneHHs BUKNKae 6e3nepeqHnii
iHTepec, NoTpebyto4mn HaCTYMHVX JOCTILKEHb MEXaHI3MIB
BUHWUKHEHHS MOPYLUEHb reHepaLii repMiHaTUBHWX KMITUH
i cTepoigoreHe3y y knitTuHax Jlengura [14].

Y po6orti B. M. MamuHoi Ta cniBaBT. BUBYMNA [it0
VI-BaneHTHOro XpoMy Ha CTaH CriepMaToreHHoro enire-
nito wypis. Bcranosunu, wo gis CrVI HaBiTh y BigHOCHO
HEBWCOKMX [03ax NPW3BOAWTbL A0 MOPYLUEHHS rameTo-
reHesy [5].
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OTxe, B LN rpyni AedekTv TOpPKarTbCS, B OCHOBHO-
My, LUMIAKK 1 XBOCTa cnepmarto3oifis [21,49]. Kpim Toro,
XiMiYHi thakTopn BMNMBaOTb Ha PiBHI TECTOCTEPOHY Ta
TMIOTEIHI3YK4Oro TOPMOHY B BiK 3HWXEHHS, LLO CBIigYUTb
MPO MPUrHiYeHHs TECTOCTEPOHMPOAYKYHYOI aKTUBHOCTI
se4ok [10].

Okpemo BapTo BMAINWUTM XiMiYHi dhakTopu, KOTpi €
HacnigkoM 3MiH xap4oBOi NOBEAiHKM B yMOBax ypOaHisaLii
Ta MOXYTb BNIMBATV Ha PO3BUTOK YOIOBIYOI iHPepTUIb-
HocTi. Tak, B yMOBaX BEMIMKOrO MPOMUCIIOBOO MiCTa 4acto
MaeMO He3banaHCcoBaHe Ta He300POBE XapyyBaHHS. Tomy
NOTEHLAHOK NMPUYMHOLO idionaTnyHoro 6e3nniaas Moxe
6y™1 gediunt MiKpoenemeHTIB i BiTaMiHIB B OpraHiami.
lMpoaeMOoHCTPOBaHO, L0 came AeiLyT BiTamiHiB i Mikpo-
enemeHTiB (abo nopyLueHHst ix 0BMiHy) B pe3yrnbTaTi 3MiHm
cepenoByLLa iCHYBaHHS Cy4acHOi NIoAUHK, XapakTepy i
XapyyBaHHsl, Cnocoby >KUTTS MOCWITHOE OKCUAATUBHUIA
CTPEC i 3yMOBINIOE PO3BUTOK NOPYLLEHb Y PENPOAYKTUBHIN
cucTemi Yyonogikis [16].

Y 6e3pobiTHMX YOMOoBIKIB i3 HeAOCTATHIM | HEMOBHO-
LiHHMM XapyyBaHHSAM CMOCTEPIraloTb MOMITHE 3HIKEHHS
PYXNMBOCTI CNepmaTo30iaiB, BiGHOCHA KiflbKiCTb HEMPO-
TPECUBHO-PYXIIUBIMX | HEPYXOMUX CriepMaTto3oigie byna
NiABULLEHOID, WO CBIQYAMO MPO NOCUMEHY AUHAMIKY
CTapiHHA cTaTeBMX KMiTWH [2].

YyacTb OKCMOATMBHOMO CTpPecy B NaToreHesi Yorno-
Bivoro 6e3nnigas 3ymMoBMNa BUBYEHHS eDEKTUBHOCTI
Pi3HNX aHTWOKCMAAHTIB (BiTaMiHiB, MiKpOENEMEHTIB) y
NiKyBaHHi LibOro 3axBoptoBaHHs [3,9]. AHTUOKCMAAHTH
3axULLa0Th OpraHiaM Bif BinNbHUX paguKanis, Lo YTBOPHO-
10TbCS B pe3ynbrarTi (i3ionorivyHMX i naTonorivyHmnx npoLe-
ciB. 3a cy4acHUMM yABNEHHAMU, MOPYLLEHHS JiSNbHOCTI
TionzanexHux aHcambnis — LeHTpanbHa 0cobnueiCTb
OKMCIIOBASIbHOTO CTPECY, HEOAMIHHOTO CYnyTHUKa aHoMa-
nin cnepmartoreHesy [46]. MNMpunyckatoTb, WO NOCUNEHHS
MPOLECiB MEPEKMCHOTO OKUCNEHHs GiorosnimepiB Ha Tni
3HWKEHOTO aHTUOKCMAAHTHOTO 3aXUCTy B eAKynsTi €
OAHIEI0 3 MPVYMH 3MiH y cnepmorpami [46].

AHanisytoun BnaMB isn4HUX (hakTopiB Ha CTaH
YOrOBIYOro 3040POB’S, CNif BiA3HAYMTU: CyyacHi peani
HE BMKITOYAKOTb BUHWKHEHHSI HELUTATHWX CUTYyaUil Ha
npoMucroBux o6’ekTax, 30KpemMa aTOMHUX enekTpo-
CTaHLUisIX, YHacmMigoK 4oro nepcoHan Moxe nigaatncs
30BHILLHLOMY OMPOMIHEHHIO B Pi3HMX fo3ax. Kpim Toro,
B pa3i pafioHyKIigHOro 3abpyaHeHHs JOBKINMS MOXYTb
BUHWKATW iHOYKOBaHI padiaLlieto NopyLLEHHS B MiCLIEBOTO
HaceneHHsl. Bnnue pagiauinHoro Ta MiKpOXBMNbLOBOrO
BMMNPOMIHIOBAHHS Ha Npouecy crnepmaTtoreHe3y pos-
TMAHYTO K B €KCNEPUMEHTanbHUX, TaK iy KNiHIYHUX
[OCNIMKEHHSAX.

3okpema, B poboTi A. A. [leprinesa Ta cniBaBT. nig yac
O1HOPa30BOro 3aranbHOMO raMa-onpoOMIHEHHS B J03aX
0,5-1,5 Tp (notyxHictb go3m — 0,3 clp/c) cTateBo3pinmx
LypiB-camMuiB BicTap BCTaHOBMEHO pi3HYy MPOMEHeBY
peakLito cTaTeBKX KNiTWH Ha Pi3HUX CTaaisx cnepmarore-
Hesy, nounHatoum 3 £o3n 0,5 I'p, Lo peanisyeTbCs B aHTe-
HaTanbHOMY Ta NOCTHaTarIbHOMYy OHTOreHesi NoToMCTBa
MepLUOro ¥ APYroro MOKOMiHb, NPOTE YiTKOI 3anexHOCTi
«[03a — edpekT» He BUABUIN. Y LibOMY AOCRIAKEHHI
[0BEeEHO, L0 CTaTeBi KNITUHM Pi3HWX CTadill cnepma-
TOreHe3y po3TaLLOBYIOTLCS 3a iHAYKOBaHWMU pajiaLlieto
echekTamMmu B TakoMy MOPSIAKY: crepmartuau, cnepmaro-
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30igu, cnepMaToumT Ta CNepMaToroHii; MiHIMarnbHOK
YLUKOZXyBanbHOK [03010 OLHOPAa30BOro 3aranbHOro
rama-onpomiHeHHs 6yna fosa 0,5 'p [4].

P. R. McCartney Bkasye Ha ponb pagioxsunb y
pO3BUTKY 4OnoBi4oi iHdepTunbHocTi [35]. 3a AaHuMu
Barazani Y., BigHOCHa KinbKiCTb pyXOMUX CnepmaTosoigis
MOE 3HVKYBaTWCh NPU HAZAMIPHO [JOBFOMY KOPUCTYBaHHI
TenekoMyHikauinHumu npunagamm [30].

lMaToreHETMYHO B YOMOBIKIB, HA AKUX Ai€ Hecnpw-
ATAMBUN (DISUYHUIA YMHHUK, Bi3HAYAETLCS 3HUKEHHS
BiQHOCHOI KiflbKOCTi HOpMarnbHWX Crepmaro3oidis, LWo
3a3HaYeHo TakoX y poboTax BiTUM3HAHMX aBTopiB [1].

OcobnviBe 3Ha4YeHHS B acnekTi 30epekeHHs nonyns-
Ui Ta ii reHoboHAY Ma€ NUTaHHS LLOAO 3HAYEHHS OMpPO-
MiHEHHSI OpraHiB PenpopyKTUBHOI CUCTEMMU Y BIOHOCHO
HEBENUKMX [03aX, KoMK He BiabyBaeTbCs cTepunisauis,
IO YHEMOXNVBIIOE NPOAOBXKEHHS poay. B Lpomy Bu-
nagKy pagialiiHo 3yMOBIEHI MOPYLUEHHSI MOXYTb nepe-
XOZAMUTW B HACTYMHi MOKONiHHS. 3 iHLWOro 60Ky, B AVHAMIL
MpoLecy crnepmaToreHesy, Lo TPUBAE B YOMOBIYMX OCO-
6u1H yBeCb nepioa cTaTesoi 3pinocTi, Moxe Binbyeatucs
penapaLlist YaCTUHW iHAYKOBaHUX pagiaLlieto MyTaLin abo
B pe3yrnbTari 3arvbeni okpemux KIiTuH y npoLieci Meosy
BiOyBaeTbCA eniMiHaLis ywkomkeHb [31].

3HaueHHs1 eMouiliHux ¢hbakmopig. Y meranonicax y
YOrOBIKiB TBOPUMX NPOECiN 4OBEAEHO (PaKT 3HMKEHHS
TECTOCTEPOHY Y KPOBI Mif BNMBOM eMOLiHOTO CTpecy
[40]. MexaHism BnnvBY eMOLINHOMO CTPecy Ha penpo-
OYKTMBHY (DYHKLiKO [OBOMI CKIaAHWiA: 3 0gHOTO BOKy,
3anyckatTbCs 3aranbHi MexaHiaMy po3BUTKY OKWCHHO-
BarbHOrO CTPECY, 3 HLLOTO, — MiAKIHYaTLCS LEHTpanbHi
PerynsTopHi MexaHiamu Ha piBHi rinotanamo-rinodisapHo-
0 KOMMMeEKCY, ki iHAYKYIOTb €HOOKPUHHI MOPYLUEHHS B
cuctemi «rinodia — cim'sHukmny [37]. NigsuLLeHnin piseHb
NPONaKTUHY BUKIMKAE MPUTHIYEHHSI TECTUKYNSIPHOMO
aHApOreHoMoesy, Lo HeraTMBHO NO3Ha4YaeTbCs Ha cnep-
MaToreHHin coyHKkLii. B peaynbrati npurHiveHHs cnepma-
TOreHe3y B yMOBaX XPOHIYHOrO eMOLiiHOro CTpecy Mae
iHTerpasibHWii xapakTep.

Y 4onoBikiB TBOPUMX NPOECii pyXIMBICTb CriepMaTto-
30i/1iB MOMIPHO 3HVKYETLCS BHACTIZOK MEBHOIO 3HVKEHHS
BiJHOCHOI KifIbKOCTi aKTUBHO pyX/MBUX hOpM, a BUCOKA
yacTka HenporpecyBHO PyXoMux hopm NpeacTaBneHa B
OCHOBHOMY MaToMOrN4YHUMU KITiTUHaMMU.

KonynaTtueHi posnagwn nig BNIMBOM CTPecy Bu-
3HAYEHO B HM3Li JOCMISKEHb i, 9K MOXHa NpUNYCTUTH
3a JaHUMV TOPMOHAMNLHOTO CKPUHIHTY, MPOBELEHOro
L. Juarez-Rojas et al., moxyTb ByTn BUKnvKaHi aHTaro-
HICTUYHUMW B32EMOZISIMW MiXK TECTOCTEPOHOM i KOPTU-
koctepoigamu [24].

Ocobnusocmi namozeHesy 401108i40i iHghepmuib-
Hocmi 8 ymosax ypbaHizauii. [aToreHeTUYHO CriflbHUM
MEXaHi3MOM, LLIO MOXe BUSBNIATUCH B iHPEPTUIBHIX YO-
OBIKIB Mif BNIMBOM (haKTOPIB 30BHILLHLOIO CepefoBuLLA
B yMoBax ypbaHisaLlii, € okucnoBansHui cTpec. Bigomo,
IO HECMPUSATIMBI YMHHUKM 30BHILLUHBOMO CEpPeaoBMLLa
BUKIIMKAIOTb PO3BUTOK OKWCMIOBANbHOMO CTPECY B YCiX
TKaHVHaX OpraHiamy, 30Kpema i B TECTUKYNSAPHIN TKaHWHi
[16]. AkTUBHI chopMU KUCHIO Y (Pi3iONOriYHUX KOHLIEH-
Tpauisx € perynstopamu crnepMatoreHesy, pyxnmBocCTi
CrMepMato30igiB i B3aemMogii 3 SMLeKkiTMHO, ane ixHe
HaZMipHE HaKOMUYEHHS! B YMOBaX OKCUMAATUBHOTO CTPECY
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NPU3BOANTL [0 YLUKOKEHHS FTEHETUYHOIO MaTepiany Ta
mMeMO6paH KnituHm [16].

MpuynHOK PO3BUTKY OKCMOATWBHOIO CTpecy €
aHOMarbHe HaKOMUYEHHS MOMEKYT, LLO MICTSTb KUCEHb
y HeBiOHOBMeEHIN opmi (reactive oxygen species), —
akTMBHUX hopm kucHi (ADPK). Y Hopmi nosea AGK
306anaHcoBaHa Ji€t0 Pi3HUX aHTUOKCUOAHTHUX CUCTEM,
NpOoTe NpY 3aXBOPKOBAHHSIX Y TKAHWHI SEYOK HASIBHWIA HA-
nnwok ADK, Lo BpaxKaroTb YyTIMBI 4O OKUCIIHOBAIbHOMO
CTpecy KniTWHU cnepmaroreHesy. HanakTuBHilLe CUHTe3
ADK BigbyBa€eTbCS B MEMKOLMUTAX i HE3PINUX rameTax,
L0 MOSICHIOE NIATBEPIKEHE HU3KOK AOCHIMKEHb 3Ha-
YEHHSI OKWCMIOBANbHOTO CTpecy B po3BuTKy Geannigas
MpW 3ananbHWUX 3aXBOPIOBAHHAX YOIOBIYOi CTaTEBOI
CUCTEMM, BapuKoOLene i ropMOHamNbHUX MOPYLLEHHSIX.
AHTUOKCUIAHTHA CUCTEMA CiM'SHUX KaHanbLiB BKNoYae
hepmeHTY (CynepokcupamcmyTasa, katanasa, [myTaTioH-
nepokcuaasa), ApibHi Monekynu (Tokopeponu, KapoTuHK,
ackopbiHoBa kucnoTa) Ta Binku-xenatopu (TpaHcepuH,
nakTopepuH, Lepynonnasmin) [15].

B ymoBax po3suTky avcbanaHcy, NOCUNEHHs OKUC-
moBanbHoro ctpecy A®K BuxoasaTb 3-nig KOHTPOMO
QHTVOKCMAAHTHOI CUCTEMM, YLLIKOMKYIOTb Pi3Hi CTPYKTYpH
KNiTWH CnepMaToreHesy, BKI0Yakun Ae30KCUPUOOHYKe-
iHoBy kucnoty (OHK), membpaHu Ta pisHi BHYTPILLHLO-
KNiTUHHI Ginku. Pe3ynsTaToM Lboro npoLecy B sieUkax €
YLIKOIPKEHHS CNePMaTo30ifiB, L0 NPU3BOAUTbL A0 IXHBOT
3arvbeni, nopyLweHb CTPYKTYpu i/abo tyHKLioHanbHUX
BIIACTMBOCTEN (PYXIMBOCTI i 30aTHOCTI A0 3annigHEHHS)
[34].

Pesyneratom cTpecy Ta aii HeCnpUATIIMBUX XIMIYHUX
(hakTopiB 30BHILUHLOMO CEPEAOBULLA € BUKUA Y MIXKKITI-
TWHHE CepeaoByLLE EHAOreHHNX dpriororeHis (iHiLiaTopis
3ananeHHs). Hagani BinbyBaeTbecs ctumynsuis daro-
umTo3y, aktueauig HAO®PH-okcmaasu HenTpodinis i,
3PELLTO, YTBOPEHHS aKTUBHUX (hOPM KUCHHO — BINTbHUX
papvkanis, nepekucy BoaHto [48]. 3aBasikn HasBHOCTI
HanaHcy mix ytBopeHHsM APK i gieto aHTWOKCUaaHTIB
y CrepMaTo30ifax 3anuaeTbcs MiHiManbHa KinbKicTb
BiNlbHUX pagmkanis, Lo HeoOXiaHi ans perynsuii kana-
umTauii, akpocomManbHOI peakuii Ta 3NUTTS 3 0OLUTOM,
perynsuii 6ioxiMiYHMX OKMCMOBANbHO-BIAHOBHUX
peakuin cuHTesy eHeprii. MNopyLueHHs piBHOBarM Mix
NpoAyKLUI€Elo BiNbHKUX pagykanis i nocnabneHHsM aHTu-
OKCWMOAHTHOrO 3axWUCTy B Pi3HUX Bigdinax 4oroBivyoro
penpoayKTUBHOIO TPAKTy HE3ANEXHO Bifj ETIONOTYHOrO
YMHHUKA € OCHOBHKM MOKA3HUKOM OKMCMIOBamNbHOIO
CTPeCy, KN Mae NO3NTUBHY KOPensLilo 3i CTyneHem
YOMOBIYOI iHbepTUnbHOCTI [23].

Ockinbkn OCHOBHWUM cyGCTpaTtoM Ans BinbHOpaau-
KanbHOro OKUCMEHHS € dhocdoniniamn, iHTEHCUBHICTb
npouecis ninonepokcuaauii 6eanocepeaHbo 3anexa-
TWME Bif IXHBOrO CKnady Ta CTPYKTYpHOI opraHisaLlii,
MOPYLUEHHSA KOTPUX MOXE MPU3BOAUTU [0 3HUXKEHHS
PYXMMBOCTI Ta SIKOCTi CNEPMaTo30ifiB i, 9K HACMigoK, 4O
iHbepTUnbHOCTI [12].

BusHaueHo TeHaeHLio [0 30iMbLUEHHS Mia BNABOM
CTPECY paHHiX eMOpioHanbHUX BTPAT — AoIMMIaHTaLiHOT
3arnbeni emopioHiB. Lli x aBTOpyn BCTAHOBUNW: AOIMN-
NaHTaLiHi BTpaT eMBpioHIB MOXYTb ByTn 3yMOBNEHi K
MOPYLLEHHSM 3A4aTHOCTI Cnepmaro3oifiB 3annigHoBaTu
ANLEKNITUHY, TaK i HASIBHICTIO YLLIKOMXEeHb CNepMaTtosoi-
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[iB, LLO HE MepeLUKOIKaloTb HOpManbHOMY 3anmigHEHH!o,
ane BNMVBaOTb HAa PO3BUTOK eMOPIOHa Ha paHHiX cTagi-
X (nosia JOMIHAHTHWX NeTanbHUX MyTauiii — Benuka
CTPYKTypHa XpoMocomMHa abepadiist). 3pocTaHHs AoiMn-
naHTauiHoi 3arnbeni eMOpioHiB pa3oM 3i 36iNbLUEHHSM
abepaHTHOro MoAiny Ta KinbkocTi cnepMaTo3oifis i3
¢hparmeHToBaHoo [HK cBigunTh NPO HasiBHICTL NaTonorii
MpOLECiB CNepMaToreHe3y Ta NopyLUEHHs penpoayKTUB-
HOT (PYHKLIiT camLiiB nabopaTopHKX LLYpIB B yMOBaXxX eKc-
nepumeHTy. [locnigHyKM BBaXatoTb, LLO TPUBaNMIM CTpec
Mage HECMPUATIMBWIA BNNVB HA PENPOAYKTUBHY (yHKLiO
camuiB, BUKMMKAKOYM 3MiHY ropMOHanbHOro GanaHcy y
KPOBi TBAPUH, 3POCTaHHS KiflbkOCTi abepaHTHOro nogainy
CTaTeBUX KNiTUH CNEPMATOrEHHOrO eniTenito, BiporigHO
30inbLLYI0YM YaCTKy CNepMaTo30igiB Ha CTafji Hekpo3y Ta
cnepmarosoiis i3 pparmenTauieto JHK, npussognTb 40
aTpodii CiM’'AHMX KaHanbLiB, a TAaKOX A0 KONYNATUBHUX
po3nagis [17].

XpOHiYHa Jis HeraTMBHWUX eMOLiiHUX (haKTopiB Cy-
NPOBOMKYETHCS 3HKEHHAM aKTUBHOCTI IMYyHHOI CUCTEMM
BHACIiAOK iIMyHOCYNPECUBHOI Aiii CTepOIfiB, MOXe Cnpo-
BOKyBaTV po3nag 6ap’epHoi yHKLiT iMyHHOT cucTemu Ta
MPU3BECTU O COMATNYHOIO 3aXBOPLOBaHHs. CTpec Moxe
BUKIMKATX FOPMOHASIbHI /1 BEreTaTmBHi NposiBK, peakuii
cTpaxy abo emoLiliHe HanpyXeHHs, Lo MiATBEepaXye
HasBHICTb B3AEMOBMMBY NCUXOMOMYHUX i (PI3iONOriYHMNX
npouecis [13].

BucHoOBKU

1. 3a gaHnmm haxoBoi NiTepaTypu NigTBEPIXKEHO,
LU0 30BHiLLHi YMOBW Mat0Tb BaroMui BNivB Ha PO3BUTOK
3axBOpPIOBaHb PEMPOLYKTUBHOTO anapary YoroBikis, xo4a
iX MpU4YMHa Ta CTPYKTYpa AOCi BUKMAZAKTbCs HEYiTKo, €
CynepeqnMBUMM, HE3BAXAHY HA NEPEKOHNBIIA NEPENK
YUHHWKIB, LLO MOPYLLYIOTb CiepMaToreHes.

2. AKTyanbHiCTb BUBYEHHS CreLmdiYHOCTI Aii pisHNX
HECTIPUSTIIMBUX YMHHWKIB Ha cnepmatoreHes nigTeep-
[DKEeHa TUM, WO O0Ci HEMAE YiTKUX PO3MEXYBaHb MiX
CTYMEeHEeM MPUrHiYeHHs cnepMartoreHesy nif BrivMBOM
TOTO YU iHLLOrO (hakTopa 30BHILUHLOMO CEepenoBuLLa.

3. Ans BUSIBNEHHS B3aEMO3B 'A3KY MiX i€t (Di3NYHMX,
XiMIYHWX, EMOLiHNX haKTOPIB i PO3BUTKOM BTOPUHHOMO
6e3nninas Ta cybdepTUnbHOCTI B YONOBIKIB NOTPiGHE BK-
BYEHHS 3aKOHOMIPHOCTEN Ha MiACTaBi KMiHiko-nabopartop-
HUX, CTAaTUCTUYHUX 1 eniaemionoriYHnX JOCHimKEHb.

4. Hemae €guHOI AyMKM LIOAO MPUTHIYEHHS Yoro-
BiYOi pENpOAYKTUBHOI (PYHKLi, KOTpa 3MOXe MOSICHUTM
NaToreHEeTUYHi 3MiHM B PI3HUX CKMafoBUX penpoayKTUB-
HOrO anapary 3anexHo Bif CMPSMOBAHOCTI Ta cunu Aji
HECMPUSATANBOIO YNHHWKA.
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MeTta po6oTu — ornsag nNoToYHOI A0Ka30BOI 6a3m Woao edheKTUBHOCTI AIETUMHUX IHTEPBEHLN 3i 3MEHLLEHHS CNOXVBaHHS
KYXOHHOI coni Ta fOUINbHOCTI iX NpU3HayYeHb Yy NikyBaHHi apTepianbHoi rinepTen3ii.

Matepianu Ta MmeTogu. BukoHanm aHania faHux HaykoBoi nitepaTypyu 3a ocTaHHi 10 pokiB, 30kpeMa LIMTOBaHMX 3a cucTemamm
Google Scholar, Web of Science, Scopus, BpaxoByroun pe3ynsrati LwoHanmMeHLwe 20 paHLoMi30BaHNX MiXKHAPOAHMX KIiHiY-
HUX JOCTiAXeHb i3 CYMapHOH0 KINbKICTIO y4acHukiB noHaa 300 TMCsY LWoAo BXMBAHHA KYXOHHOI COMi, pU3NKy apTepianbHoi
rinepTeHsii Ta kKapZioBacKyNAPHUX yCKNaaHeHb.

Pesynkratn. CepepHiii piBeHb COXMBAHHS KyXOHHOT COMi B YkpaiHi Ta CBIiTi € NOHaZHOPMOBWM, LLO aCOLLKOETHCS 3 BUCOKUMU
noKasHMKamm CepLeBO-CyANHHOI cMepTHOCTI. OKpecrneHi cTpaTeriyHi HanpsaMy JIETUYMHOTO MEHEeKMEHTY o0 peayKLii
CMOXMBAHHS KyXOHHOI coni B YKpaliHi.

BucHoBku. MpuxmnbHICTb XBOPKX Ha apTepianbHy rinepTeHsito 40 paLioHy 3 HU3bKUM BMICTOM HaTpito € BUCOKOEEKTUBHUM
Ta EKOHOMIYHO BUTOHUM IHCTPYMEHTOM HedhapMakonoriyHOro aHTUriNepPTEH3NBHOTO NikyBaHHS, ane notpebye Bif nikapis i
CyMiXHUX cnevLjanicTiB NornmbneHoro pos'sCHEHHs LWOoA0 AOTPUMAHHS NavlieHTamm Liei METOAUKA.

MeHeAKMeHT ynoTpebAeHNA KyXOHHOH COAM NPU apTepUaAbHON rUNepTeH3uu (0630p AuTepaTypbl)

W. H. BonolunHa

Llenb pabotbl — 0630p Aoka3aTenbHol 6asbl kacaTtenbHO 3PMEKTUBHOCTY ANETUYECKUX MHTEPBEHLIMIA MO YMEHBLUEHIO
noTpebneHns NoBapeHHO COMM 1 LenecoobpasHOCTY UX Ha3HAYEHUIA B IEYEHUN apTepuanbHON MMNepTEH3UN.

Martepmanbi u MeToabl. [MpoBeneH aHann3 AaHHbIX Hay4YHO NUTepaTypbl 3a nocriegHue 10 NeT, UMTUPYEMbIX Mo cUCTEMaM
Google Scholar, Web of Science, Scopus, ¢ y4eToM pe3ynsTatoB He MeHee 20 paHA0MU3UPOBAHHbBIX MEXAYHAPOAHbIX KIUHN-
YeCKMX 1CCriefoBaHuii C CyMMapHbIM KOMMYECTBOM Y4aCTHUKOB cBbillie 300 ThicsY OTHOCUTENBHO YNOTpeGeHUs NOBapeHHOM
oK, pucka BO3HUKHOBEHWS apTepuasibHON MNEPTEH3NM 1 KapaAVYoBaCKYMSAPHbLIX OCTOKHEHWA.

Pesynkratbl. CpeaHuit ypoBeHb NoTpebrieHIs IoBapeHHoM Coni B YKpanHe 1 MUPe 3HaYMTeNbHO NPeBbILLaeT A0MyCTUMbIE
HOPMaTUBbI, YTO aCCOLMMPYETCS! C BLICOKUMM MOKa3aTensiMi CepLedHo-CoCyaNCToi cMepTHOCTU. OnpeaeneHs! cTpaternieckie
HanpaBneHust AMETUYECKOTO MEHEKMEHTA Mo pedyKummu NoTpebneHns noBapeHHoit conu B YkpauHe.

BbiBoAbI. anIBep)KeHHOCTb 6onbHbIX apTepmaanon rmnepTeHameVl K pauMOHy C HU3KUM CoAepXaHUeM HaTpua ABNAETCA
BbICOKO3(P(PEKTUBHBIM 11 SKOHOMUYECKM BbIFOAHBIM VHCTPYMEHTOM HedapMaKonorM4yeckoro aHTUrMNEPTEH3NBHOIO NEYEHNS,
OfHako Tpe6yeT oT Bpaqeﬁ M CMEXHbIX Crneunanncros yrny6neHHoro pas3bACHEHUA [IaHHON METOAMKM NauneHTam.

Management of table salt consumption in hypertensive patients (review)
I. M. Voloshyna

Purpose. The review is aimed to light the current evidence data about the effectiveness of dietary interventions on reducing
table salt consumption and discussing the appropriateness of dietary recommendations prescribed by physicians to hypertensive
patients.

Materials and methods. The analysis of the specialized scientific literature over the past 10 years, cited by the systems of
Google Scholar, Web of Science, Scopus considering the results of at least 20 randomized international clinical trials with more
than 300.000 participants regarding table salt consumption, hypertension risk and cardiovascular outcomes has been done.

Results. The average consumption of kitchen salt in Ukraine as well as all worldwide is excessive and associated with
high cardiovascular mortality rates. The strategic approaches of dietary intervention management in reduction of table salt
consumption Ukraine are outlined.

Conclusions. The compliance of hypertensive patients to low-sodium diet is considered as highly effective and cost-effective
non-pharmacological antihypertensive treatment but requires doctors and related professionals to provide the detailed
explanation of this diet to patients.

AptepianbHa rinepteHsia (Al') — ronoBHa npuynHa
KapaioBackynspHOi CMEPTHOCTI Y CBITi 11 ypaxae Maiixe
25 % popocnoro HaceneHHst; nolumpeHictb Al 3a npo-
rHo3amu, y 2025 poui 3pocte o 1,5 mnpg oci6; 7,6 MiH

nepenyacHux cmepten (mamke 13,5 % Big 3aranbHoi
KinbkocTi), 54 % iHcynbTiB | 47 % nogin, WO BUKMMKaHI
iLlemMiyHOl XBOPOOOIO CepLsi, BUHUKAKOTL YHACMIAOK
BUCOKOro aptepianbHoro Tucky (AT) [3,18]. B YkpaiHi
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maixe 12 MrH oci6, siki xBopi Ha Al Lo CTaHOBUTb Y
mexax 30 % fopocnoro HaceneHHs. Kpim Baxkvx ycknaa-
HEHb AN CepLeBO-CYAUHHOI CUCTEMM, HUPOK TOLLO,
Al" CNpW4mMHSE paHHe CTapiHHA OpraHiamy, NoripLeHHs
KOTHITUBHOI (yHKLii, CyNPOBOXKYE OXMPIHHS, LyKPOBUIA
[LiabeT, aTepocknepos, L0 YacTo PO3BMBAETLCS BXE Y BiLli
40-50 pokis [17,25]. 3a nepiog 1999-2013 pp. B YkpaiHi
3pOCnM NOKa3HUKN BUSBMEHHS xBOpyx Ha Al Lepebpo-
BaCKyNsipHy MaTonorilo (3okpema i acouinoBaHy 3 Al
[19]. BcecgiTHs opraHisauisi oxopoHu 3nopos’st (BOO3),
MOCKNAYMCh Ha IPYHTOBHY AOKa3oBy Oasy, BKasye Ha
HasIBHICTb B3aEMO3B'sI3Ky BKCOKOIO PIBHS CMOXMBAHHS
KyXOHHOI coni 3 AT, TOMy 3aKnvKae AepaBu-UrneHu BXUTU
3aX0[M LLOAO 3HKEHHS CMIOXVBAHHS KyXOHHOI Comi Ans
3MEHLLIEHHS KiNbKOCTi CMepTel Bif cepLeBO-CYAMHHUX
3axBoptoBaHb Ta iHcynbty [13,28].

KyxoHHa cinb (HaTpito Xxnopwva) € 3aranbHOBU3HAHUM
CTpaTEriYHNM HYTPIEHTOM, CMIOKMBAHHS! SIKOTO B GinbLUIOCTi
PO3BMHYTWX KpaiH HEBMHHO 3pOCTae LWopoky [5,7,8]. 3a
pesynbratamy KMiHiYHUX, eKCriepuMeHTanbH1X crnocTe-
pexeHb BCTaHOBMNEHWI TICHWIA B3aEMO3B’130K MiX piBHEM
CNOXMBAHHS KyXOHHOI coni Ta HasBHicTio Al Wo aano
MOXMMBICTb PO3IMSAATY 3MOBXKUBAHHS KYXOHHOHO Cinnto
SIK OfIMH i3 FONOBHUX MOAUMIKOBAHMX (HAKTOPIB PUBKKY
Al [14,17]. EnigemionoriyHi gocnimkeHHs nokasanu,
LU0 30inbLUEHe CroXMBaHHS KyXOHHOI COMi acoLloeTbCS
3 MigBULLEHUM PU3MKOM CepLEeBO-CYAMHHUX Nodin, a
LIETWYHI iHTEPBEHLT, CIPSIMOBaHI Ha 3MEHLLIEHHS CNIOXW-
BaHHS HATPito Ta 30iNbLUEHHS CNOXMBAHHS Kanito, AatoTb
3MOry CyTTEBO 3MEHLUWUTU PiBEHb apTepianbHOro TUCKY
(AT) [1,2,9,12]. MposiaHi CBITOBI opraHisavii 3 NTaHb
OXOPOHV 3[0POB’S HArOMOLLYIOTb, LLO PEAYKLIS KiNbKOCTi
CMNOXMBAHOI KyXOHHOI COfi € HalePeKTUBHILLIM NPeBEeH-
TVMBHWM 3aX0L0M LLOA0 3anobiraHHs KapaioBacKynspHUM
nogism [3,28,29].

[Noka3HUKU CrIoXUBaHHS KyXOHHOI coni 8 YkpaiHi

ma cgimi

Ha BigMiHy Big €KOHOMIYHO PO3BMHEHMX KpaiH, B
YkpaiHi NUTaHHAM MEHEIKMEHTY CMOXVUBAHHS KyXOHHOI
COni NPUAINANOCh HEQOCTATHLO YBar Sk Ha HaLiOHaNbHO-
My piBHi, Tak i cepe MeANYHOI CMINbHOTY [26]. YHUKHEHHS
06roBopeHHs1 NpobreMu 3NOBXMBAHHS! KyXOHHOH Cinmto
MPU3BENO A0 HEBTILUHOI CTAaTUCTUKN: CEPEn MELLKaHLIB
66 kpaiH YkpaiHa nocina abcontoTHe neplle Micue 3a
noKasHu1KaMu cepLeBo-CyaANHHOI CMEPTHOCTI, LLO NOB's-
3aHa 3 HaAMIPHUM BXUBAHHSAM KyxXOHHOI coni [22]. Lien
¢hakT 3'AcyBanu ekcrnepTv FapBapACHLKOro YHIBEPCUTETY,
ki penpeseHTytoTb HaykoBy rpyny NUTRICODE, wo
3aMMaeTbCs CUCTEMHUM aHani3oM CMOXUBAHHS HaTpito
Y CBITi Ta pO3paxoBye [030-3aMEXHUA BNAWB HATPItO Ha
piBeHb AT 3a JaHUMKM KMiHiYHUX BUNpObYyBaHb. Y Len

MeTaaHania ysiiwmv gaxi 3 6epestst 2008 go rpyaHs
2011 p., ski Oynn cuctematnyHo 3ibpaHi 3 pe3ynbraTis
nonepeaHix HauioHanbHUX YK cyBbHaLlioHanbHUX onuTy-
BaHb LIOAO iIHAMBIAYarNbHUX PIBHIB CMOXMBAHHS HATPItO,
LLO I'PYHTYHOTBCS Ha NMOKa3HMKax eKCKpeLii 3 ceveto ilabo
JieTnyHoro paujoHy; 3aranom 205 onuTyBasbHUKIB i3 66
KpaiH i3 npencTaBHukamm 187 Hawii, KOTpi penpeseHTy-
t0Tb 74,1 % [OPOCNOro HAaCeNEeHHs CBITY. 3aCTOCOBYHUM
baeciBcbky iepapxiyHy Mofenb, BU3HAYUN CepegHilt
piBEHb CNOXMBAHHSA HATPItO 3i CTATUCTUYHOIO NONPABKOKO
Ha MOKa3HWKK BiKy, CTaTi Ta KaneHaapHOro poKy cepen
187 Hauin [21,22].

Y pesynetati BusBunocs, wo 8 2010 p. cepegHin
piBEHb CMOXVBaHHS HATPilo y CBITi fopiBHIOBaB 3,95 I Ha
£06y (10 r kyxoHHoi coni). Cepep, 187 Hauii nepeBuLLEH-
Hs1 pekomergoBaHoi BOO3 mexi cnoxvBaHHs HaTpito (21
Ha poby) 3apeectpoBaHo y 181 (99,2 %) perioHax [21]. B
YKpaiHi cepeqHiit piBeHb CNOXMBaHHS HaTPil0 CTaHOBMB
4,2 rHa foby (10,7 r KyxoHHoI coni). TOTOXHI piBHI BXMBa-
Horo HaTpito BusBKIM B CrioBayuuHi, Crioseii, MopTyranii
Ta Pociiicbkin ®enepatii. B abcontotHoMy 3HaueHHi Le
Oynn He HaMBWLLi TEMMW CMOXMBAHHS: B Y36EeKUCTaHi
[060Be CrOXMBaHHSA KyXOHHOI coni cTaHoBWIo 14,5T; y
Bipmetii Ta AsepbaiimkaHi — 12,7 1. Y kpaiHax 3axigHoi
€Bponu cepeHin piBeHb CNOXMBAHHSA HATPIto CTaHOBUB
3,8 r Ha goby (9,6 r KyxoHHOI coni). 3aranom no BCix
KpaiHax NMpoCniZKOBaHO YiTKy TeHAEHLi0 A0 30inbLieH-
HS CMOKMBAHHS HATPItO 3i 36iMbLLIEHHSAM BiKy, 0COONMBO
cepen ocib, crapumx 3a 70 pokis [21].

Y 2014 poui ekcneptu CaitoBoi Jlirn [inepTeHsii
3anponoHyBanuM HOMEHKNATypy Ans OUiHOBaHHS PiBHS
CTOXVBaHHS KyXOHHOI COMi, 3BaXKatoun Ha HU3Ky po36ix-
HOCTel cepen HayKOBLLB LIOAO0 TPaKTyBaHHS HOpMarib-
HOTO BMICTY KyXOHHOI coni B paujoHi (mabn. 1) [3,23].
3rigHo 3 knacwdikauieto, cepeaHilt piBeHb CNOXMBaHHS
KYXOHHOI coni B YKpaiHi € gyxe BUCOKWM, BABiYi BULLWM
3a peKoMeHAoBaHy 6e3neyHy KinbkicTb coni.

HactynHum etanom gocnimxeHHs NUTRICODE
CTarno OLiHIOBaHHS B3aEMO3B' 13Ky CNIOXKMBAHHS HATPitO 3
nokasHukamm AT 3anexHo Bif Biky, HasBHoCTI Al i pacu
[22]. Hapani po3paxoByBasnu o4ikyBaHuin eOeKT Bif 3MeH-
LLEHHS CNOXMBAHHSA HATPI0 Ha piBeHb cUCTOMi4YHOM AT,
BEMMUYMHY 3MiH CepLieBO-CyANHHOIO pu3uky. 3Haroum ab-
COIMOTHI 3HAYEHHS CMEPTHOCTI B KOXKHIN KpaiHi, BU3Ha4anm
KinbKiCTb CMepTel, aTpubyTUBHUX [0 BXUBAHHS HATpito
BYLLIE 3@ pechepeHTHUI piBeHb (MoHag 4 1 Ha foby), cTpa-
TuchikoBaHKX 3a BiKOM i cTaTTio. B YkpaiHi abcontoTHMi
NOKa3HVK 3aranbHoi CepLeBo-CyaANHHOI CMEPTHOCTI, Lo
MOB’13aHa 3i 3MOBXMBAHHSAM KyXOHHOHO CiNnmto, CTaHOBMB
473, iHcynbTiB — 126, iwemiyHoi xBopobu cepus (IXC) —
320 BunaakiB Ha 1 MnH HaceneHHs. YkpaiHCbki 3Ha4YEHHS

Ta6nuus 1. HomeHknatypa fo60oBuvx piBHIB CNOXUBaAHHS KyXOHHOI coni (pekomenaauii Ceitosoi Jlirv [inepTeHaii)

TepmiHonoris

Clnb r
Huabkuit
HopmanbHui piBeHb Ans npeakis (icTopuyHi yacw) <25
PekomeHgoBaHwit <5,0
Bucokuii 25,0-10,0
[lye BUCOKMiA >10-15
EkcTpemarnbHo BUCOKUIA >15

He Bu3sHaueHo, ane 6nmsbko <0,25

Review

[10G0oBWiA BMICT y Xap4oBOMY paLiioHi

He Bn3HaueHo, ane 6nmsbko <100

<1000 <43
<2000 <87
22000-4000 287-174
>4000-6000 >174-261
>6000 >261

He Bn3HaueHo, ane 6nusbko <4,3
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Ornsaau

BUSIBUNUCb HaWBULLMMK Cepeq YCiX KpaiH CBITY, WO
YBIALLK B JocnimkeHHs. Pociicbka ®eaepadis nocina
Zpyre MicLie 3a abCOMTHOO KINbKICTHO CepLIEeBO-CYANHHOT
CMEpPTHOCTI, KOTpa NOB’A3aHa 3 HaAMIPHM CMOXMBAHHAM
HaTpito. BignosigHi nokasHukm gopisHtosanu 400 Bunaakis
Ha 1 MIH HaceneHHs 3aranbHoi cMepTHOCTI, 145 BUNaakis
iHcynbTiB | 230 cmeprtei Big IXC. LlikaBo, wo B MonbLui
MOKa3HWK 3aranbHol cepLieBo-CyaANHHOI CMePTHOCTI, Lo
MOB’i3aHa 3i 3MOBXMBAHHSAM KyXOHHOH) CiNnmto, CTaHOBMB
148 BunapkiB Ha 1 MIH HaceneHHs. 3aranom y kpaiHax
3axigHoi €Bpony cepeaHil NokasHyK 3aranbHoi kapgio-
BaCKymNSAPHOI CMEPTHOCTI, aTpubyTWBHOI A0 AIETUMHOIO
pauioHy 3 BMICTOM KyXOHHOI coni noHag 4 r Ha fo0y,
ctaHoBuB 137 Bunagkis, iHcynbtiB — 35, IXC — 69 nogiit Ha
1 MIH HaceneHHs. Lle B 3—4 pa3n MeHLUe, HixX B YKpaiHi.
Omxe, OOLINbHICTb peayKLii KinbKOCTi KyXOHHOI coni B
paLjioHi MeLLkaHUiB YKpaiHi HUHI € rOCTPO aKkTyarnbHOK
[21,22,26)].

Brinug 3MeHWeHHsI CriOXUBaHHS KyXOHHOI comi Ha
apmepianbHUl MuckK i pu3uK acouitiogaHuX ycknadHeHb

YucneHHMMK KNiHiYHUMK 1 ekcnepuMeHTanbHUMK
LOCMIHKEHHSMU MOKa3aHO, L0 3MEHLUEHHS CNOXKUBaH-
HS HaTPilo Y cknadi KyXOHHOI COMi CNPUSE 3HIDKEHHIO
AT 5K y xBopux Ha Al Tak i B HOPMOTEH3MBHMX OCI0
[8,10,20,29]. 'pyna AMOHCLKMX y4EHUX BCTAHOBWNA, LLO
paLioH i3 BMCOKMM BMICTOM KyXOHHOI COMi He3anexHo
acoLilETLCS 3i CTYNEHEM TNEPTEH3NBHOIO YPaXKEeHHS
opraHie-milueHen [14].

Pesynsratv MixXHapogHOro MymnsTULIEHTPOBOTO NPOEK-
Ty NUTRICODE noka3sanu HasiBHICTb MiHiliHOro, 4030-3a-
NEXHOrO B3aEMO3B'A3KY MiXK 3MEHLLEHHSIM CTMOXWBAHHS
KyXOHHOI coni Ta piBHeM AT (p < 0,001 gns niHiHoro i
p = 0,58 ang HeniniHoro). Konu Ans oTpumMaHux aaHnx
3acTocyBanv iHBepC-BapiaHTHY 3BaXXeHy MeTaperpecito,
3'AcyBanochk: y CepeaHbLOMY NpU 3MEHLLEHHI BXMBaHHS
HaTpito Ha 2,3 1 Ha foby piBeHb cucToniyHoro AT 3meH-
LyBaBcs Ha 3,82 Mm pT. cT. [22].

Y pnocnipxenHi DASH w040 eheKTUBHOCTI JiETUYHMX
iHTEepBEHLi MoKa3aHo, LLO paLlioH 3 0OMEXEHHSIM KyXOH-
HOI coni BNNMBae Ha TEMMW 3HWKeHHst AT iIHTEHCUBHILLE,
Hixk DASH-gieTa un cTaHaapTHUI «aMeprKaHChKUAY» TUn
xapyyBaHHs (rpyna koHTpornto) [17]. 3rigHo 3 ymoBamm
npotokony, 412 y4acHWKIB NPOEKTY paHAOMI30BaHi y rpynu
3a TUMNOM paLioHy Ta KinbKiCTIO HATPito, LLIO BXMBAIOTb 33
[06y. BusiBunm: 3MeHLLEHHS! KinbKOCTi HaTpilo 3 BENUKOI
[0 MOMIPHOT acoLitOETECA 3i 3HMKEHHAM CUCTOMNIYHOMO
AT Ha 2,1 Mm pT. CT. (p < 0,001) npu cTaHgapTHOMY TUMi
xapyyBaHHs, a npu gotpumanHi DASH-gietn 3HuxeH-
Hs cuctoniyHoro AT Bigbynock Ha piBHi 1,3 MM pT. CT.
(p = 0,03). 3HWKEHHS PiBHA HaTPilO 3 NOMIpHOrO A0
HU3LKOTO MPWU3BOAMIIO 4O AOAATKOBOrO 3HMKeHHs CAT
Ha 4,6 mm pT. cT. (p < 0,001) y KOHTPONbHiIN rpyni Ta Ha
1,7 mm pT. cT. (p < 0,01) y rpyni DASH-gietn. 3'acyBa-
110Cb, WO BMMB HaTpito Ha piBeHb AT cnocTtepiranu B
YCIX Y4aCHWKIB AOCMIIKEHHSI HE3aNEeXHO Bif HASBHOCTI
Al, pacu, ctati. Y nigrpynax i3 pauioHOM Ha OCHOBI
DASH-gieTn BctaHOBMMM BiporigHO HWXKYi piBHi AT, ane
HaHWKYi 3HAYEHHs cnocTepirany Npu BXUBaHHI Manoi
KinbKkocTi coni. basytounch Ha umx gaHux, y 2010 poui
CTBOPEHI AieTUYHi pekomenaalii ans mewkaHuis CLUA,
B SIKWX aKLIEHTOBAHO BaXXMWBICTb LLOAEHHOTO KOHTPOIHO
3a crnoxueaHHsam coni [1].
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Bnnue gieTUYHMX iHTEPBEHUIN 3i 3MEHLEHHS
CMOXUBAHHS KYXOHHOI COMi Ha PU3UK BUHUKHEHHS
KapaioBacKynspHUX Mogii AeTanbHO BUBYANM B Myrb-
TULEHTPOBKX paHAOMi30BaHMX focnimkeHHax TOHP | i
TOHP 1l 3 TpBanum nepiogom follow-up 10-15 pokis. Y
JoCnigpxeHHi B3sanu yyacTb 5159 nauieHTis Bikom 30-54
POKIB i3 MepearinepTeHsieto, SKMM NPoBenu AeTasibHe
PO3'ACHEHHS, crnelianbHe HaBYaHHS 3i 3MEHLUEHHS
CMOXMBAHHS KYXOHHOI COJi Ta HACTYMHOTO KOHTPOSHO 32
BXXMBAHOHO KifbKiCTO COfi. [epBUHHOI KiHLIEBOK TOYKO
BBaXxany CepLEBO-CYAVNHHI 3aXBOPIOBaHHS (iHapKT Mio-
Kapaa, iHCyrbT, KOpoHapHa PeBacKynspy3aLlis Y CMepTb
BiZl CEpLEeBO-CyaANHHUX nogii). Mauientn 6ynu paHoomi-
30BaHi y rpyny 3HWKEHOTO CMOXWBAHHS COIi UM Y rpyrny
KOHTpOIto. 3'ACyBanoch, Lo pU3nK KapLioBacKynspHUX
nogiv 6y Ha 25 % HVKYMIA Y TPYNi GIETUYHUX IHTEPBEH-
uin (BigHocHwi puamk 0,75; 95 % posipuuin iHTepBan
0,57-0,99; p = 0,04) nicns 3aiicCHeHHs NONpaBKky Ha BiK,
CTaTb, PacoBy HANEXHICTb Towo. OTxe, 3MEHLLUEHHS
CMOXMBAHHSA KYXOHHOI COfi, KpiM 3HWXeHHs AT per se,
acoLjtoBanoch i3 TPUBaNUM 3HUKEHHSIM PU3UKY cepLie-
BO-CYOMHHWX ycknaaHeHs [8,9].

Pesynitatv metaaHaniay 13 kniHiYHUX AOCHimKeHb 3a
yyacTi 177 025 ocib nokasanu, L0 BUCOKE CMOXMBAHHS
HaTpito y CKMagli KyxOHHOT coni acoLitoeTbCs 3i 30inbLueH-
HSM PU3UKY IHCYNETIB Ha 23 %, iHLIMX CEepLIEBO-CYANHHNX
3axBoptoBaHb — Ha 14 % [12]. Y ®innaHgii 3aBasku
peanisauii aepxasHoro npoekTty «[iBHivHa Kapenis»
3MEHLLIEHHSI CTIOXMBAHHS KyXOHHOI COMi cepe HaceneHHs
CKOPOTUINOCh Ha TPETWHY, L0 MPU3BENO [0 3HUKEHHS
KifIbKOCTi iHCYIBTIB, iLUEMIYHOI XBOPOOYM Cepus y KpaiHi
Ha 75 % i 80 % BignosigHo [16].

Y pocnigxenHi GenSalt, wo Tpueano 4,5 poky 3a
yyacTto 487 popocnux rpomaasH KHP, BusBunv npsmuia
KOpEnsLINHMIA B3AEMO3B'A30K MiX KiNbKICTHO BXUBAHOI
KYXOHHOI coni Ta piBHeM AT sik Mpy KOPOTKOCTPOKOBOMY,
TaK i Npy TpUBANIOMy CrOCTEPEXKEHHI, LLO CBIAYMIO MPO
BMCOKY CiNlb-4yTNMBICTb Y 3aranbHin nonynsuii [11].

3a gaHumu gocnimkeHHs Chang H.Y. et al., nokasaHa
BMCOKa E(PEKTUBHICTb Ta EKOHOMIYHA KOPUCTb BUKOPU-
CTaHHS COni 3i 3HKEHUM BMICTOM HaTPito, Lo 36arayeHa
30 % kanito xnopuagom. Y ByanHky ans nitHix niogen 1981
ocoba byna paHZoMi3oBaHa y rpyny AieTy 3 BUKOPUCTaH-
HSIM TaKoi coni Ta rpyny KOHTPOHO 3 BXMBAHHSM 3BUYaHOT
coni. 3a 31 micsLb CNOCTEPEXEHHS B OCHOBHIN rpyni, LLO
CroXuBana cinb 3i 3HKEHUM BMICTOM Kanito, crocTepi-
ranu Ha 41 % MeHLe cMepTen Bif CepLeBO-CYANHHNX
3aXBOPOBaHb. BukopucTaHHs coni, Lo 36arayeHa kaniem,
acouitoBanoch 3i 36iNbLIEHHAM TPUBANOCTI XUTTS Ha 3-9
MICAL|B | SMEHLUEHHAM BATPAT Ha NiKyBaHHS CepLieBo-Cy-
OVHHUX XBOp06 Ha 426 fonapis Ha pik [4].

B eKOHOMIYHO pO3BMHYTWX KpaiHax, 3BaXkatoun Ha
[0Kka30By 6a3y LLIOA0 LUKOAW BXMBAHHS MPOAYKTIB i3 BUCO-
KM BMICTOM HaTpito Ans 30pOB’s HaLlil, NOCTinHO OHOB-
MeTLCA 3aKoHoaaB4a 6asa i npakTuyHi pekomeHaaLlii 3
KOHTPOJHO 3a KiNbKICTHO BXXMBAHOI KYXOHHOI cori [6,15,24].

YnHHi pekomeHpaaii ekcneptis BOO3 caigyate npo
JOUINbHICTb 3MEHLLEHHS CIOXWBAHHS KYXOHHOT COni, LU0
€ O[JHVM i3 HaBMNJIMBOBILLMX 1 EKOHOMIYHO BUTIOHMX Me-
XaHi3MiB Ans NOMiMNLWEHHS CTaHy 300POB’S HACENEHHS Ta
HaNLWBUALLIMM LLMNSIXOM» 40 ePeKTUBHOT NPodinakTukm
XPOHIYHMX XBOPOO [27,28].
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OTxe, HasiBHa Aoka3oBa 6asa oo BUCOKOI edhek-
TWMBHOCTI 11 EKOHOMIYHOT OLINBHOCTI AIETUMHUX IHTEPBEH-
LIin 3i BVMEHLLIEHHS1 CMIOXWMBAHHS KyXOHHOIT COMi € JOCTaTHbO
06rpyHTOBaHO Af1s1 iXHBOT iMNnemeHTaLii B YkpaiHi.

Cmpameaii 3MeHWeHHS CrIOXUBAHHST KYXOHHOI coni
8 Ykpaiti

Pesontouieto Ceitosoi Jlirn lNnepteHsii (2016 p.)
BU3HaYeHi rmobarnbHi CBITOBI CTpATETIl LLOAO 3MEHLLIEHHS
CMOXVBaHHS KyXOHHOI coni, KOTPi AOLiNbHO BMPOBaKy-
BaTu B YkpaiHi [3]. Lle cnpusano 6 3HWKeHHIO YacToTm
BUHUKHEHHS AlT Ta acoLiioBaHUX i3 HEK YCKNagHEHb.
OCHOBHI NOMNOXEHHS:

— [lepxaBHe ynpaeniHHA Mae 6paTu akTUBHY y4acTb
y PO3BUTKY Ta iMNnemMeHTaLii MynsTucekTopansHoi Ha-
LioHanbHOI cTpaTerii 3i 3MEHLLEHHS CIOXMBAHHS KyXOHHOIT
coni B YkpaiHi.

— PerynsaTopHi MexaHi3Mu Ta MOHITOPUHI KOHTPOMO
3a BMICTOM coni y NpoayKTax € HanbinbL edhekTUBHUMM
32 YMOBM Y4aCTi AepKaBHOrO Harnsgy MopiBHAHO 3 AO-
OpPOBINIbHUMY HaMipaMyt BUPOOHMKIB MPOAYKTIB.

— [poMagsHcbka ocBiTa Ta NOLUMPEHHS iHGhopmaLiT
LLOA0 [Kepen HaXOMKEHHS! KYXOHHOI COri 3 Xap4oBUMU
NpoayKTaMu Mae NpiopuTETHE 3HAYEHHSI.

— YiTkni? KOHTPOIb 3@ PIBHEM CMOXWBaHHAM COMi,
[bKepenamu cori B pauioHi, BMICTOM comi y xapyax, a
TaKoX OBI3HaHICTb Ta yBara rpoMafCbKOCTi, MEQUYHUX
(haxisuiB 40 Ljiei npobnemMmn — Ko4oBi KOMMOHEHTU pe-
anisauii nporpamu 3 pegyKLii CNoXMBaHHS KyXOHHOI COTi.

— |HTerpaTuBHi 3ycunns 3i 3MEHLLEHHS CNOXVBaHHS
KYXOHHOI coni BogHo4ac 3i 30inbLUEeHHsIM CMOXMBaHHS
Kanito Ta NpoinakTKot oaoaediLmTy — BaXIIUBI NIaHKW
ONTVMI3aLii 300POB’St HACENEHHS.

— AKTyanbHWUM € BUCBITIIEHHS, IPOMOLLiSt AOCTIiDKEHD,
HayKkoBUX Ny6nikaLjii, Npe3eHTaLlif i3 NMTaHb JOoLNbHOCT
3MEHLLEHHS CTIOXVBAHHS KyXOHHOI COni.

— lNpoBefeHHs HaB4anbHUX CemiHapiB Ans nikapis
Ta iHWUX MeanyHMX haxisuiB 41 NiABULLEHHS PiBHS
3HaHb i3 NMTaHb 3MEHLLIEHHS KapAioBACKYNSIPHOIO PU3NKY
LUNSIXOM JIETUYHUX IHTEPBEHLIN € HEOOXIAHWMM ANs BNpo-
BaDKEHHS! peKOMEeHAALN 3i 3MEHLLIEHHS! CIOXMBAHHS COni
Yy NPaKTUYHY AiSnbHICTb.

BucHoBKU

1. CrparteriyHi HanpsMK GIETUHHOTO MEHEMKMEHTY
OO penyKLii CroXWBaHHS KyXOHHOI comi B YKpaiHi €
TOCTPO aKTyasnbHUMW, 3BaXKAKUM HA BUCOKI MOKa3HUKM
CepLeBo-CyANHHOI CMEPTHOCTI, LLIO acoLiioBaHi 3i 3110B-
XVBaHHSIM KYXOHHOIO Cinrto.

2. MpuxunbHiCTb XBopUx Ha A" A0 paLlioHy 3 HU3bKUM
BMICTOM HaTpil0 € BUCOKOEMEKTVBHIM Ta EKOHOMIYHO
BUTIQHAM IHCTPYMEHTOM HedhapMaKkomoriYHoro aHTu-
rinepTeH3NBHOrO ikyBaHHS1, ane notpebye Bia nikapis i
CyMiXHUMX cneLianicTis NornmMbneHoro po3'sCHeHHs LWoao
0ro AOTPUMAaHHS NavieHTaMu.

MepcnekTvBM nopanblMX AocnimkeHb. [ouink-
HUM € 30iNCHEHHS NINOTHWUX HAYKOBWX AOCTIIXEHb 3 BUB-
YEHHS AVHAMIKN CEePEnHbOro PiBHS CMIOXMBAHHS HATPIl0
Ta Kanito B paujoHi YKpaiHLiB i BUSHAYEHHSI MOXIIMBOrO
B3aEMO3B'SI3KY 3 YACTOTOK) BUHUKHEHHS CEPLIEBO-CYANH-
HUX nopin.
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